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1. Henu u 32124 U3y4YeHUsl U CUUILIMHBI
1.1. Heab AUCHUNIHHBI

VYerpoiictea CBY 1 aHTeHHBI — 3TO OAWH M3 Han00JIee BAXKHBIX PA3/ICIOB PAUOTEXHUKH,
CBSI3aHHBIN HETIOCPEICTBEHHO C YCTPOMCTBAMH MIPUEMa, Mepeiadn 1 00padoTku nH(OpMaUK Ha
CBEPXBBICOKHX YaCTOTaX, SIBJISIOIMIMMCS HA CETOMHSIIHUKA JIEHb CAMbIM IIUPOKO HCIOJIb3yEeMbIM
Ha MPaKTUKE AUAMa30HOM YacToT.

dopMHUpOBaHHE KOMIUIEKCA YCTOWYUBBIX 3HAHWM, YMEHUNW M HABBIKOB PEIICHUS TUITOBBIX
3a/1a4, CBSI3aHHBIX C TPOEKTHOM, HAy4YHO-UCCIEIOBATECIbCKOM, U  MPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM JIESITEIbBHOCThIO B 00J1acTH co3anust M dKcruryaranu CBY-TpakToB u aHTEH-
HBIX YCTPONCTB Pa3IMYHOrO HA3HAYCHHS Ha OCHOBE M3yUCHUS MPUHIIUIOB (PYHKIIMOHUPOBAHUS
ycTtpoiictB CBY u aHTeHH, M3y4eHHs] aHAJTUTUICCKUX U YUCICHHBIX METOJIOB X pacuéra M dKC-
MJTyaTallMOHHBIX 33724 UX TPUMEHEHUS.

1.2. 3agaum AMCUMILIMHBI

3azayaM¥ OCBOEHUS IUCLUILIINHBI «AHTEHHBIE YCTPOMCTBA B PAIMO3JIEKTPOHUKE U HAHO-
3JICKTPOHUKE) SBISAIOTC:

- O3HAKOMJICHUE CTYJEHTOB C TEOPETHMYECKUMHU OCHOBaMHM mpoektupoBanus CBY tpak-
TOB U QHTEHHBIX YCTPOMCTB;

- (hopMupoBaHKe HAaBBIKOB aHainu3a U cuHTe3a CBY ycTpolcTB 1 aHTEHH.

- U3y4YCHHE aHAJIUTUYECKUX U YUCIEHHBIX MeTo10B pacueta CBY ycTpolicTB 1 aHTEHH.

1.3. MecTo gucuMnJIuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucuumimHa « AHTEHHBIE YCTPOMCTBA B PAAHOIIEKTPOHUKE U HAHODJIEKTPOHUKE OTHO-
cuTcs K BapuatuBHOM yactu brioka 1 "{uctiunmunel (Moaynu)" ydeOHOTO IiaHa.

Jlist OCBOEHUS TaHHOM TUCHMIUIMHBI HEOOXOIMMO BIJIAZIETh METOIaMU MAaTEMAaTHYECKOTO
aHaJn3a, aHAIUTUYECKOW T€OMETPHUH, IMHEWHON alreOphl, perieHrnemM anredpanyeckux, audade-
PEHLMANBHBIX M WHTErPalbHBIX YpPaBHEHUH; TeopuM (YyHKIMHA KOMIUIEKCHOIO MEPEMEHHOrO,
TEOpUHU BEPOSITHOCTEH M MAaTeMAaTUYECKOM CTAaTUCTUKH; 3HaThb OCHOBHBbIE (PM3MUYECKHE 3aKOHBI;
YMETh IPUMEHITh MaTeMAaTHYECKUE METO/IbI U (PU3MUECKUE 3aKOHBI [T PEIICHHs TPAKTHYECKUX
3azad.

B pesynbpTaTte n3ydeHus HacTOALIEH AMCLMILINHBI CTYACHTHI JOJDKHBI IIOY4YUTh 3HAHUS,
UMEIOLINE HE TOJIBKO CaMOCTOSITENIbHOE 3HaYeHHEe, HO U 00ecreynBalolie HallpaBJIeHHYIO MMO/-
TOTOBKY JJIsl YCBOEHUS JUCIMIUIMH BapUaTUBHOW uyacTu Onoka 1 «/lucummiaussl (MOIysH)»
yueOHOro IJaHa.

Taxum obpazom, mporpaMMa AUCHUIUINHBI «AHTEHHBIE YCTPOWCTBA B PAIHOAIEKTPOHUKE
U HAHORJIEKTPOHMKE» COTJIACYETCSI CO BCEMU YUEOHBIMU MIporpaMMaMH JTUCHUIUIMH 0a30BOM
b1.b u BapuarusHoii b1.B yacreit moayns (aucuumug) b1 yue6Horo niana.

1.4. IlepeuyeHb MIAHMPYEMBIX Pe3y/IbTATOB 00yUYeHHSs MO JUCHUILIMHE (MOAY.II0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHON MPOrpamMMbl

W3ydenue qaHHON yueOHON AUCIUIIIMHBI HAPaBIeHO HA (OPMUPOBAHKE Yy 00YJAFOIIUXCS TIPO-
(deccunonanpabix KommereHiui (I1K):



No Wunnexc | Coaepxanue komiie- | B pesynbrate n3ydeHus: yueOHONW AMCHUILUIMHBL 00Y-
L. | KOMIe- | TeHIHH (unu e€ ya- Yaronyecs JOJKHbBI
" | TeHIUM CTH) 3HATh yMeTh BJIA/IETh
1. OIIK-8 | cnocobHOCThIO UC- | - METOIbl M |- CHUCTEMHO aHa- | -  MeToJaMu
MOJIb30BaTh ~ HOPMa- | CPEJICTBA TEOpe- | JIM3UPOBATh HH- | KOHTPOJIS CO-
THUBHBIE JIOKYMEHTHI B | THYECKOIO u | hopmarnuio; OTBETCTBUSA
CBOCH JICSITEIBHOCTA | SKCIEPUMEH- - WCIOJB30BaTh | pa3padaThiBa-
TalbHOIO  HC- | TEOPETUUYECKUE €MBIX IPOEK-
CJIEIOBaHMS 3HAHUA I TeHE- | TOB TEeXHUYe-
CBUY-nenei; pauuu HOBEIX | CKOH JIOKY-
ujen); MEHTaIuu
CTaHJIapTaM,
TEXHUYCCKUM
YCIIOBUSIM U
TpeOOBaHUSIM
2 [IK-15 | cmocoOGHOCTBIO K cep- | - Kak BBINOJN- | — OCYIIECTBIATH | - IpOorpaMma-
BHCHOMY OOCIYXWBa- | HITh MaTeMaTh- | COOp W aHamW3 | MU  DKCIEpH-
HUI0O U3MEPUTENBHO- | YeCKOE MOJENHU- | HAy4HO- MEHTAJIbHBIX
ro, JIUATHOCTHYECKO- | pOBaHUE OOBEK- | TCXHUYECKOW HWH- | UCCIICIOBA-
ro, TEXHOJIOTUYECKOTO | TOB U TMpoliec- | (hopManuu, HUH, BKIIOYas
obopymoBaHus COB TIO THUIIOBBIM | 0000IIaTh OTEYe- | BBIOOP TEXHU-
METOJMKAaM, B | CTBEHHBI M 3a- | YECKUX
TOM YHUCJIE C UC- | pyOeXKHBIA OMBIT | CPEACTB U 00-
MOJIb30BaHWEM | B 00JacTu paauo- | paboTKy  pe-
CTaH/TAPTHBIX TEXHHWKHU, TIPOBO- | 3yJIHTaTOB
MaKkeTOB  MpH- | IUTh aHAIW3 TMa-
KIQJAHBIX  TIPO- | TEHTHOW JIATEpa-
rpaMm TYpbI

2. CTpyKTypa M colepKaHue THCHUNIHHBI

2.1. Pacnipenesnenue TPyA0EMKOCTH AUCHUILINHBI 10 BUAAM padoT

O6m1ast Tpy10€MKOCTh TUCIUIUIMHBI COCTaBISIET 4 3a4. efl. (144 yaca), ux pacnpeaencHue
1o BUaM paboT MpeACTaBiIeHo B Tabnuie (01 cmyodenmog OPO).

Bun yuebHoit paboTbl Bceero | Cemectpsl (4achl)
4acoB 8
KonrakTHas pabora, B TOM YHcCIe:
AyIMTOpHBIE 3aHATHS (BCEro) 60 60
3aHATHS TEKIIHOHHOIO THIIA 20 20
3aHsATUS CEMUHAPCKOr0 TUNA (CEMUHAPbI, TPAKTUYECKHE 3aHSATHS) - -
JlaGopaTopHble 3aHATHS 40 40
Nnas koHTaKkTHasA padora:
KonTtposb camocTositenbHOM padoTsl (KCP) 4 4
[Tpomexxyrounas arrecrauus (MKP) B popme 3x3amena 0,3 0,3
CamocrosiTeJbHas paboTa, B TOM 4ucJie (Bcero): 53 53
KypcoBas pabora — —




[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHasa 26 26

BolnosniHeHne MHAMBUIYANbHBIX 3aJaHUM (IIOATOTOBKA COOOILE-

HUMW, TPE3CHTALINN ) - -

Pedepar — —

IToaroToBKa K KOHTPOJIIO 27 27

KoHTpoJb, B TOM 4yHcCIe:

IToaroToBKa K 3K3aMeHY 26,7 26,7

OO0mast Tpy10eMKOCTh | yac. 144 144
B TOM 4HCJIe KOHTAKTHas padora 64,3 64,3
3a4. e/. 4 4

2.2. CTpyKTypa IMCUMILIMHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Paznensl AUCHUIIIIMHBI, NU3YyYaCMBbIC B § CEMCCTPC.

KommuecTtBo yacoB

. AyauTtopHas CamocrosiTenbHas
Ne | HammeHnoBaHue pa3aenoB (TeM) Beero - KCP s
JI I13 JIP CPC

JIuHMM Tepeaud W AJIEMEHTHI

1. CBY-rpara 13 2 - 5 1 6

2 MarpuuHoe oOnucaHHe MHOTOIO- 12 5 ) 4 6
mocHukoB CBY
Mertoabl aHalu3a M CHHTE3a

3 ycrpoiicts CBY 13 2 > ! 6

4. |VYnpasmsromue ycrporictea CBY 12 2 - 4 6

5. |OCHOBBI TEOPUU AHTEHH 15 4 - 5) 1 7
[TapameTppl aHTEHHBIX CHCTEM B

6. |mepenmaromieM W MpHEMHOM pexu-| 14 3 - 4 5)
Max

7. |JluneitHple n3nmyvarommue cuctemsl| 12 2 - 5) 5)

8. |AmepTypHble aHTEHHBI 13 2 - 4 1 5

9 AHTEHHBI PA3TUYHBIX JUANa30HOB 13 1 ) 4 7
BOJTH
HUmoeo no oucyuniune: 117 20 - 40 4 53

2.3. Conepixanue pa3aeaoB AMCHUILIHHBI:




2.3.1. 3audarTud JeKHMOHHOr0 THUIIA

®dopma

Ne Hanveroparme Copepxanue pasziena TEKYLIETrO

paznena
KOHTPOJIS

1 Jluaun nepenaun 1|OCHOBHBIE MMapaMETPhl JIMHUU TEepeladu (IUCIEPCUOH- KB
3JIEMEHTHI CBY-|Has xapakTepucTHKa, 3aTyXaHHUE, 3JIEKTPOIPOYHOCTh U
TpaxkTa ap.). Kimaccudukanust aMHuit U KpaTkuii 0630p 1o aua-

ra3oHaM BOJH. EnuHasg mMareMarnueckas MOJEIb s
OTpe3Ka JHHUU neperadu. TpaHcopmarus COnpoTHUB-
nenuii. KpyroBas Homorpamma. Pacuer cornacyrommux
LIETICH.

2 Marpuunoe omnuca-Buasl MaTpull - paccesiHus, CONMPOTUBICHUM, TPOBOJIU- KB
HUE MHOTOMOJIIOC-|MOCTeH, nepenaun. COOTHOIICHUS MEXIY MaTpUIIAMHU.

HukoB CBY CriocoObl U3MepeHuit AIIEMEHTOB MaTpull (BKJIIOYAast aB-
TOMaTU3UpoBaHHbIe). OrpaHUYECHUs HA 3JIEMEHTHI Mat-
pUL, HajaraeMmble YCJIOBHUSIMH B3aUMHOCTHU, CUMMETPUU
U OTCYTCTBHUS IOTEPb.

3 Meroapl ananmza u(llpuHnun aekoMrosunuu. Metoa cuH(a3HOrO M Ipo- KB
CHUHTE3a YCTPOWCTB|TUBO(GA3HOTO BO3OYKICHUS JJISi CHMMETPHYHBIX BOCH-

CBY MUIIOJIOCHUKOB. AHQJIU3 U CUHTE3 HAIPABJICHHBIX OT-
BETBUTENEH (CBA3aHHBIC JMHHUU, TUOPUAHOE KOJIBIIO,
KBaJIpaTHBIN MOCT).

4 VYnpasnstomme Knaccudukanus ynpasnstommx yctpoicts. dazoBpa- KB
ycrpoiictea CBY  |matenu nu KOMMyTaTopsl Ha ynpasisieMblx PIN-nuonax.

Teopernueckrue OorpaHu4eHHsl Ha JOCTHXKMMBbIE Mapa-
METpbl KOMMYTHPYIOLIMX YyCTpoHcTB. DepputoBble
pUOOPHI - BEHTWIM, HUPKYISATOPHI, (ha30BpaIliaTeNn.

5 OcHoBBI TeopuH|CTpyKTypHast cxema aHTeHHbl. OOIIMe anropuTMBI KB
AHTECHH HaxXOoXAeHHUd ¢ ToMolbio OBM 371€KTpOMarHUTHOrO

TI0JIL M3JIydarolllell CUCTEMBI TOKOB B JaJIbHEH, IpoMe-
KYTOYHOU U ONmKHEN 00JIacTIX.

6 [Tapamerpsl aHTeH- KoMIiekcHass XapakTepUCTHKa HalpaBieHHOCTH. [lo- KB
HBIX CHUCTEM B IIe-|Jsipu3anuoHHble U (a3oBbie cBoicTBa. Koaddumment
penatorieM U npu-|HanpasieHHoro aeiictBus (KHJ), xoadduuuent ycu-
€MHOM pEeXHMMax  (JeHMs], IIMPUHA Jy4a, YPOBEHb OOKOBOTO M3JIyUYEHUS U

Ipyrue mnapameTpbl. B3aumocBs3p MexIy mapamerpa-
MU. MeToapl 3KCIIEpUMEHTAIBHOTO UCCIIEJOBaHMS aH-
TEHHBIX YCTPOMCTB. AHTEHHBIE MOJMIOHBI, OE33XOBBIE
KaMephbl, KOJJTUMATOPBI.

7 JInneininble  u3ny-|MneanpHbIl JIMHEHMHBIM W31y4daTenb. PexXuMbl u3iryde- KB

YalolUe CUCTEMbl  [HUs - TONEPEYHBIM, CKaHHUpyromuil, oceBoil. [IInpuna
nyda, KH/I. BnusnHue Buga aMmIuMTyIHO-(a30BOr0O
pacrpeenieHust BO30YKIeHUS Ha TapaMeTPhl JIMHEWHON
AQHTCHHBI.

8 AneptypHble  aH-|CBeJleHHE TUIOCKMX W HEIUJIOCKMX anepTyp K SKBHUBA- KB
TEHHBI JIEHTHBIM JIMHEWHBIM U3JIy4yaTessiM. XapaKTepUCTUKU

HanpaBiennoctd, KHJI, sddexruBHas mnoBepxHOCTH
IJIOCKOTO packpbiBa. Bo3moxkHOCTH (DOKYCHPOBKHU pac-
KpbIBa B TIPOMEXYTOYHON M ONFMDKHEHW 00JIacTAX H3Iy-
YEHHOI'0 IMOJIA. 3€pKaJbHbIE, PYNOpHBIE, JMH30BBIE




anepTypHble aHTEHHbl. (CXeMbl IOCTPOEHHS OJHO-,
JIBYX- ¥ MHOTO3EpKaJIbHBIX aHTeHH. OnTuMuzanus 00-
Jlydartesied 3epKajl v JIMH3.

9 AHTeHHBI  pa3in4-| XapaKkTepHble OCOOCHHOCTH aHTEHH B 3aBUCHUMOCTH OT KB
HBIX  JIMalla30HOB|IPUMEHSIEMOro JIuana3oHa BoyH. O0Iiue cBOCTBa aH-
BOJIH TEHH MaJIbIX OJJICKTPUYECKUX pa3MepoB. AHTECHHBI

JUTMHHBIX, CPEAHUX, KOPOTKHX BOJIH. Y KB-aHTEHHBI.
Crioco6b1 yBenuuenus paboueil moxocsl yactor. Jloro-
MEPUONYECKHUE U JIOTOCITUPATbHBIC AaHTCHHBI.

2.3.2. 3aHATHS CeMHUHAPCKOr0 THIA
CorJiacHo y4eOHOMY ILUIAHY CEMHHAPCKHUE 3aHATHS He MPeIyCMOTPEHbI.

2.3.3. JlaGopaTopHbIe 3aHATHSA

dopma

Haumenosanue

Ne pasica HaumenoBaHue 1a60paTopHBIX paboT TEKYILEro

KOHTPOJISI

1 2 3 4

1 Jluaun nepenaun u 3nemMeHTbl| M3yuenue uzmepurensHoi auHuu CBY. TP
CBY-tpakra

2 MarpuyHoe onucaHue MHOro-|/3ydeHne CKaIpHOIO aHaau3aropa Leneu TP
noyocHukos CBY

3 Mertonbl ananu3a W cuHTEe3a|I3ydeHue BEKTOPHOTO aHAIM3aTOpa LEenei P
yctporicts CBY

4 Metonpl aHanu3za u cuHTe3a|l3yuenue npoiiHoro T-oOpa3Horo mocra. P
yctporicts CBY

) Metonpl aHanu3za u cuHTe3a|lI3MepeHHe KOMILJIEKCHOro Ko3(QuirenTa
ycrpoiicts CBY OTPaXEHHUs U COINIACOBAHUE HArpy3ku ¢ mo-| JIP

MOIIBIO JuarpamMmel CMHTA.

6 AHTEHHBI pa3lIMuYHBIX auana-|M3yuenue pynopHoit antenssl 8-12 I'T. P
30HOB BOJIH

7 Vnpassomue ycrporictBaMlccnenoBanue pe3oHaropa Ha xkene3o-|  JIP
CBY UTTPUEBOM I'paHATE.

[Mpumeuanune: OTBeTHl Ha KOHTpOJILHBIE Bompockl (KB), 3amuTa 1abopaTtopHoit paboTs
(JIP)

B pe3ynbrare BBHINOJIHEHUS JIAOOPATOPHBIX paboT y CTYAEHTOB (OPMHUPYIOTCS U OLCHU-
Batotcs Bce Tpedyemble ®I'OC u OOII ansa nanpasnenus 11.03.04 DnekTpoHHKa U HAHORJIEK-
TpoHuka (mpoduis: HanotexHonoruu B anekTpoHuke) kommnerenuuu: OK-8, ITK-15.

2.3.4. TlpuMepHasi TeMAaTHMKa KYPCOBBIX padoT (IPOEKTOB)

CornacHo yueOHOMY IJIaHY KYpCOBBIE pabOThI (IIPOEKTHI) MO JaHHON MUCIUIUIMHE HE
PEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aromuXCcH Mo JUCUMUILIMHE (MOTYJII0)

[lepeueHsb yueOHO-METOANYECKOTO 00ECTICUeHUS TUCITUTUINHBI 10

No Buxg CPC o
BEITIOJTHEHUIO CAMOCTOSITEIILHOM PabOThI




[TpopaboTka
yuebHoro (Teope-
TUYECKOr0 Mare-
puana), TOAro-
TOBKa K TEKYIIIEeH
U TPOMEXKYTOU-
HOHM aTTecTalliu
(3auéry u BompoO-
cam)

1 ComoB, A.M. Ycrpoiictea CBY u manorabaputHbie aHTCHHBI
[DnmexkTpoHHEIi pecype]: yauedHoe ocodue / A.M. Comos, A.1O. Bu-
HorpanoB, P.B. KaberoB. — DnekrpoHn. gman. — M.: ['opsiyas nuHus-
Tenexom,  2012. 444  c. Pexum  pocryma:
http://e.lanbook.com/books/element.php?pll_id=5201 3arn. ¢

JKpaHa.

2 I'puropeeB A. /. DnekTpoauHaMuKa U MHUKPOBOJIHOBAs TEX-
Huka [Tekcr] : yueOHUK mnsi cTyneHToB By30B / A. JI. I'puropses. -
W3n. 2-e, gom. - CII6. [u ap.] : Jlans, 2007. - 703 c., [2] 7. uB. ui. -
(Yuebumku nns By3oB. CrienuanbHasi autepartypa). - bubmumorp.: c.
692-693. - ISBN 9785811407064 : 540 p. 50 k.

3 Meroauueckue ykazaHHs MO OpraHU3allMM CaMOCTOSTEIHHOU
paboThl CTYNEHTOB, YTBEpKICHHbIE Kadeapoil ONTO3IEKTPOHUKH,
ripotokoi Ne 6 ot «01» mapra 2017 .

IloaroroBka K
MPaKTUYECKUM
3aHATHAM

1 Meroauueckue yka3aHMs 10 OpraHM3allUd CaMOCTOSATENIBbHOM
paboTBl CTYAEHTOB, YTBEp)KICHHBbIE Kadeapoil ONTOAIEKTPOHHKH,
potokod Ne 6 ot «01» mapra 2017 1.

2  Awntennsl u ycrpoiicta (CBY): pacuer u n3mMepeHne XapaKTepruCcTHK
: yueOHoe nocobue 11t By30B / FO. E. Murensman, P. P. A6nymmun, C. T
Cerayros, C. H. Hla0GynuH ; mox o6m. pen. FO. E. Mutensmana. — M. :
WznarensctBo FOpaiit, 2018. — 138 ¢. — (Cepus : YHuBepcutetsl Poc-
cun). — ISBN 978-5-534-03401-1. — Pexum mocryma : Www.biblio-
online.ru/book/409DAFO0A-8B2E-4EFD-BI9A-A3AAB4270BAS.

3 Hedenos, E. U. Ycrpotictea CBY u antenns! [Tekcr] : yueOHOE
nocobue ans cryaeHtoB By3oB / E. . Hedenos. - M. : Akanemus,
2009. - 376 c. : m. - (Beicmee npodeccuonansHoe 00pa3oBanue. Pa-
JMORJIEKTPOHUKA). - bubmmorp.: ¢. 363-367. - ISBN 9785769547102 :
406.67.

4  Heranos, B. A. Ycrpoiictea CBY u antenns! [Tekct] : [y4e0-
Huk]. Y. 1 : [IpoekTrpoBaHue, KOHCTPYKTHUBHAS pean3anusi, IpumMe-
pbl npumenenus ycrpoiicts CBY / B. A. Heranos, /I. C. Kitoes, /.
I1. TabakoB ; mox pen. B. A. Heranosa. - U3x. crep. - Mockga :
URSS : [JIEHAH/], 2016. - 602 c. : un. - bubmuorp.: ¢. 580-591. -
ISBN 978-5-9710-3365-3 : 715 p. 47

IlogroroBka K
BBLIIIOJTHEHHIO JIa-
O0paTopHBIX pa-
oot

1 Awntenssl u ycrpoiictBa (CBY): pacuer u u3MepeHHe Xapakrte-
pucTHK : yaeOHoe mocobwue s By3oB / FO. E. Murtensman, P. P. A6-
naymnus, C. I'. Ceruyros, C. H. IllaGynuHn ; nox o6m. pex. FO. E. Mu-
tenbMmana. — M. : U3natensctBo FOpaiit, 2018. — 138 ¢. — (Cepus
: Yauepcuretsl Poccun). — ISBN 978-5-534-03401-1. — Pexum
JOCTyTIa www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-
B99A-A3AAB4270BA8

2 Meroauueckie YKa3aHWs IO OPTraHU3alUH CaMOCTOSITEILHOU
paboThl CTYAEHTOB, YTBEp)KJIEHHbIE KadeApoil ONTOAIEKTPOHHUKH,
11poTokoi Ne 6 ot «01» mapra 2017 1.

IlepeyeHb y4eOHO-MeTOAMYECKOr0 0O0eceYeHUs1 AMCHMIIMHBI 10 TeMaM IPorpam-
MBI VI IPOPA0OTKH TEOPETHYECKOIr0 MaTepuaJia

No HanmenoBanne  |[lepedyeHb yueOHO-METOIMUECKOTO 00ECTICUSHHS JUCIUTUTHHEI 1O
B paszzuena BBITIOJTHEHUIO CAMOCTOSITETTLHOM PaboThI

Jlunnu mepemaunm  u|l ComoB, A.M. VYcrpoiictea CBY u ManorabapuTHbIC aH-

DJIEMEHTBI CBU-|tenns! [DnekTpoHHbIH pecypc]: yuebHoe mocobue / A.M. ComoB,
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TpaKTa

A.IO. Bunorpanos, P.B. KaberoB. — Dnekrpon. nan. — M.: ['o-

psvast snuHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arx. ¢
JKpaHa.

2 I'puropeeB A. JI. DnexktpoguHaMuKa XU MHKPOBOJHOBAs

texauka [Tekct] : yaeOHuK mst cryneHToB By30B / A. [I. ['puro-
pweB. - U3x. 2-e, nom. - CII6. [u ap.] : Jlans, 2007. - 703 c., [2] .
1uB. ui. - (YueOHuku ans By30B. CrenmanbHas JIHTEpaTypa). -
bubnuorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

MarpuyHoe omnucanue
MHOTOIIOJIIOCHUKOB
CBY

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TEHHBI [ DNIEKTPOHHBINA pecypc]: yueoHoe mocooue / A.M. Comos,
A.YO. Bunorpanos, P.B. KaberoB. — Dnekrpon. gan. — M.: T'o-
padas nauHus-Tenexkom, 2012. — 444 c¢. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arm. ¢
JKpaHa.

2 I'puropseB A. [I. DiekTpoirHaMUKa U MHUKPOBOJIHOBAs
texHuka [Tekct] : yueOHuK anst crynentoB By30B / A. [I. ['puro-
pweB. - U3a. 2-e, gom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. ui. - (YueOnuku ans By30B. CreuuanbHas JauTeparypa). -
bubmmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

Metonasbl
CUHTE3a
CBY

aHalM3a u
YCTPOMCTB

1 ComoB, A.M. Ycrpoiictea CBY u manorabaputHele aH-
TEHHBI [ DIIeKTpOHHBIN pecypc]: yaeoHoe nocodue / A.M. ComoB,
A.IO. Bunorpanos, P.B. KaberoB. — Dnektpon. nan. — M.: ['o-
psvast ynuHug-Tenekom, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arm. ¢
JKpaHa.

2 I'puropbeB A. JI. DnekTpoauHaMuKa U MHKPOBOJIHOBAs
texHuka [Tekcr] : yueOHUK 115 cTyaeHToB By30B / A. JI. I'puro-
pweB. - M3a. 2-e, nom. - CIIG. [u np.] : Jlans, 2007. - 703 c., [2] n.
uB. wi. - (YueOHuku ansa By3oB. CrnenuanbHas JuTeparypa). -
bubnuorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

Ynpasnstomme
yctpoiictea CBY

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TeHHbI [ DNeKTpoHHbIN pecypc]: yuebHoe nocodue / A.M. ComoB,
A.1O. Bunorpanos, P.B. KaberoB. — Dnektpon. nan. — M.: ['o-
psdas smHuA-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arux. ¢
JKpaHa.

2 I'puropseB A. JI. DnekTponrHaMUKa W MHUKPOBOJIHOBAS
texHuka [Tekct] : yueOHuUK anst cryneHToB By30B / A. [. ['puro-
pweB. - U3x. 2-e, gom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. wi. - (YueOHuKM a5 By3oB. CrenuanbHas JUTEpaTrypa). -
bubmmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 .

OcHOBBI TEOpPUM aH-
TCHH

1 ComoB, A.M. VYcrpoiictea CBY n manorabaputHble aH-
TEHHBI [ DNEeKTPOHHBIN pecypc]: yuebHoe nmocobue / A.M. ComoB,
A.YO. Bunorpanos, P.B. Kabero. — Onekrpon. gan. — M.: T'o-

paydas nauHus-Tenexkom, 2012. — 444 c. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3arx. ¢
JKpaHa.

2 I'puropseB A. JI. DieKTpoiMHaMUKa U MHKPOBOJIHOBAS

texHuka [Tekcr] : yueOHUK 115 cTyaeHToB By30B / A. JI. ['puro-
pweB. - M3a. 2-e, nom. - CIIG. [u np.] : Jlans, 2007. - 703 c., [2] .
1uB. wi. - (YueOHuku ansa By3oB. CrnernuanbHas JuTeparypa). -
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bubnuorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 .

6 1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHbie aH-
TEHHBI [ DNIeKTpOHHBIN pecypc]: yuebHoe nocodue / A.M. ComoB,
A.IO. Bunorpanos, P.B. KaberoB. — Dnekrpon. nan. — M.: ['o-

Hapaserps: anrermbx P munus-Tenexkom, 2012. — 444 c. — Pexum nocryna:
p p http://e.lanbook.com/books/element.php?pll_id=5201 — 3arx. ¢
CUCTEM B Iepenaro-
€M U IPUEMHOM pe- JKpana.
5 2 I'puropeeB A. JI. DaekTpoauHaMUKa W MHKPOBOJHOBAs

KUMAX
texauka [Tekct] : yaeOHuk ans cryneHToB By30B / A. [. ['puro-

pweB. - U3x. 2-e, nom. - CII6. [u ap.] : Jlans, 2007. - 703 c., [2] .
1uB. ui. - (YueOHuku ansi By30B. CrienmanbHas JIHTEpaTypa). -
bubnnorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

7 1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TEHHBI [ DNEKTPOHHBIN pecypc]: yuebHoe mocobue / A.M. ComoB,
A.YO. Bunorpanos, P.B. KaberoB. — Onekrpon. gan. — M.: T'o-

psvas nuHug-Tenexkom, 2012. — 444 c. — Pexum pocryna:

. http://e.lanbook.com/books/element.php?pll_id=5201 — 3arx. ¢
JIunelinble uU3Iy4aro- SKpaHa

HIHE CHCTEMBT 2 I'puropseB A. [I. DiekTpoirHaMUKa U MHUKPOBOJIHOBAs

texHuka [Tekcr] : yaeOHuUK [uist cTyneHToB By30B / A. JI. I'puro-
pweB. - U3a. 2-e, gom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. ui. - (YueOHuku ans By30B. CrnenuanpHas JUTepaTypa). -
bubnmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

8 1 ComoB, A.M. VYcrpoiictBa CBY n manorabaputHble aH-
TEHHBI [ DNEeKTPOHHBIN pecypc]: yuebHoe mocooue / A.M. Comos,
A.YO. Bunorpanos, P.B. Kabero. — Onekrpon. nan. — M.: T'o-
psvast nuHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arm. ¢
ArnepTypHbl€ aHTEHHBI |9KpaHa.

2 I'puropseB A. [I. DieKTpoiMHaMHUKa U MHUKPOBOJIHOBAsS
texHuka [Tekcr] : yueOHuUK 1151 cTyaeHToB By30B / A. [I. I'puro-
pweB. - U3n. 2-e, non. - CII6. [u ap.] : Jlans, 2007. - 703 c., [2] &
1uB. wi. - (YueOHuku ansa By3oB. CrnenuanbHasi JuTeparypa). -
bubnmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

9 1 ComoB, A.M. VYcrpoiictea CBU n manmorabaputHbie aH-
TEHHBI [ DNeKTpoHHBIN pecypc]: yuebHoe nocodue / A.M. ComoB,
A.1O. Bunorpanos, P.B. KaberoB. — Dnektpon. nan. — M.: ['o-
psavast ynmHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arn. ¢
JKpaHa.

2 I'puropseB A. JI. DnekTponrHaMuKa U MHUKPOBOJIHOBAS
texHuka [TekcT] : yueOHuK anst cryneHToB By30B / A. [. ['puro-
pweB. - U3x. 2-e, gom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. wi. - (YueOHuKM a5 By3oB. CrenuaipHas JUTEpaTypa). -
bubmmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

AHTEHHBI PAa3IIMYHBIX
JAHalia3OHOB BOJIH

Y4eOHO-METOMIECKUE MAaTEPHAIIBI JUISI CAMOCTOSITEIbHON pabOThl 00YJarOIIIXCs
U3 YKCJIa UTHBAJIUOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbsi (OB3) npexno-
CTaBIIAIOTCS B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM HMX 370POBbSI U BOCIIPUSTHS
uHpopmanuu:
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JIJist AT ¢ HApYIIEHUSIMU 3PEHUS
— B (hopMe FIEKTPOHHOTO JTJOKYMEHTA WIIA B ITeYaTHOU (JOpPME YBETUUCHHBIM HIPU(TOM.
JIns i ¢ HapyIIeHUsIMHA C1yXa:
— B (hOopMe IIEKTPOHHOTO JTOKYMEHTA WK TTe4aTHOU hopme.
Jy1st U1 ¢ HapYIIEHUSIMHA OTIOPHO-/IBUTATEIIBHOTO arapara:
— B (hopMe IIEKTPOHHOTO JJOKYMEHTA WK ITeYaTHOU (hopme.

JlaHHBIN TEpeYeHh MOXKET OBITh KOHKPETU3HPOBAH B 3aBHCHMOCTH OT KOHTHHTCH-
Ta 00yJarOmIUXCH.

1 OoOpa3oBaTebHbIE TEXHOJIOTHH

B mpornecce npenogaBanus JUCHUTUIMHBI UCTIONB3YIOTCS CIIEIYIOIINE METOIBI:

— JIEKIIHH;

— MPOBEJICHUE PAKTUYECKUX 3aHIATUH;

— JIOMAIIHHE 3a/IaHus;

— Ompoc;

— UH/IMBUIyalIbHBIEC TPAKTUYECKUE 3a/1aHNUS;

— KOHTPOJIbHBIE Pa0OTHI;

—3aImuTa Ja00paTOPHBIX padoT;

— KOHCYJIbTAIIUU MPENOJaBATEIICH;

— CaMOCTOSITeNIbHAs paboTa CTYJEHTOB (M3y4Y€HHUE TEOPETHUECKOro MaTepuraa, MoJAroToBKa K
71a00paTOPHBIM 3aHATHUSM, BBITIOJTHEHUE IOMANTHUX paOOT U MHIMBUAYAIBHBIX TUIIOBBIX pacye-
TOB, IOJITOTOBKA K ONPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jiis mpoBefieHNsT BCEX JIGKIIMOHHBIX M MPAKTHYECKUX (CEMHHAPCKHX) 3aHATHHA HCIONb-
3YIOTCSI MyJIbTUMEANMHBIE CPEJICTBA BOCIIPOM3BEICHNUS aKTUBHOTO COJIEPKUMOT0, ITO3BOJISIONI -
TO CIIYIIATEN0 BOCIIPHHUMATh OCOOCHHOCTH M3y4aeMOro MaTepHaia, 3a4acTyi0 MIPaoIIie pe-
[IAIOIIYI0 POJIb B MOHMMAHUU W BOCIPHUSATHH, a Takxke (HopMHpOBaHHH MpodeccroHATbHBIX
KoMIieTeHIniA. IHTepaKkTHBHBIE ayAUTOPHBIC 3aHATHUS C UCIIOIB30BaHUEM MYJIbTUMEIUIHHBIX CH-
CTEM I03BOJIIIOT aKTUBHO U 3((EKTUBHO BOBJIEKATh y4YaIIMXCsl B y4EOHBIM mpolecc M ocy-
HIECTBIIATH OOpaTHYIO CBS3b. [IoMMMO 3TOT0, CTaHOBUTCS BO3MOXKHBIM 3((EeKTUBHOE 00CYyXke-
HUE CIO0XHBIX U TUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM.

[To m3yyaemoii TUCIMITIIMHE CTYIEHTaM MPEIOCTABIISETCS BOZMOKHOCTh OTKPBITO TOTb-
30BaThCs (B TOM YHCIIe KOMMPOBATh Ha JIMYHBIE HOCUTENN UH(OPMAIINK) TOATOTOBICHHBIMU Be-
TYIIMM JTAaHHYIO TUCHHIUTMHY TpenoaBaTesieM MaTeprajaMy B BUIE JIEKTPOHHOT0 KOMILIEK-
€a CONMPOBOKAEHHUsI, BKIIOYAIOLIETO B CeO:

— DJIEKTPOHHBIE KOHCTICKTHI JICKITHIA;

— 3NIEKTPOHHBIE TIAHBI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHATUH;

— DIIEKTPOHHBIE BapUAHTHl Y4eOHO-METOAMYECKUX IMOCOOMH ISl BBHIMOJHEHHS Jlabopa-
TOPHBIX 33JIlaHUM;

— CIIACKY KOHTPOJBHBIX BOIIPOCOB K KAKIOH TeMe H3ydaeMoro Kypca;

— pa3Ho00pa3Hyl0 JOMOJHUTEIBHYIO JINTEPATypy, OTHOCSIIYIOCS K M3y4aeMOW IHCLU-
IUTHHE B 3JICKTPOHHOM BHjIe (B pa3IUYHBIX TEKCTOBBIX dopmarax *.doc, *.rtf, *.htm, *.txt, *.pdf,
*.djvu u rpaduueckux popmarax *.jpg, *.png, *.gif, *.tif).

ConpoBOXIeHHE CaMOCTOSATEIBHON PadOTHI CTYACHTOB TAaKXKe OPTaHW30BaHO B CIETYIO-
mux Gopmax:

— YCBOEHHUE, OTIOJIHEHNE U BHUKaHUE B pa3OupaeMble pa3zelibl AUCUUILTUHBI IPU TOMO-
M 3HAHUH, OJIy4aeMbIX 110 CPEACTBAM U3YyUCHHsI PEKOMEHYEeMOM JTUTepaTyphbl U OCYIIECTBIS-
e€MO€ MyTeM HamucaHus peepaTuBHBIX padboT;

— KOHCYJBTAIlU1, OPTaHU30BaHHBIE JIJIS1 PA3bsCHEHHS IPOOJIEMHBIX MOMEHTOB IIPH CaMO-
CTOATEIbHOM M3yYEHHUH TE€X WJIM MHBIX aClIEKTOB pa3zesioB ycBauBaeMoW HMH(OpMaluy B TUCIH-
TUTHHE.



OcHoBHBIE 00pa30BaTeNBLHBIC TEXHOJIOTHHU, UCTIONB3yeMbIe B yUeOHOM ITpoIiecce:

— MHTEPAKTUBHAS JICKIIUSA ¢ MYJIbTUMEINHHON CUCTEMOMN ¢ aKTHBHBIM BOBJICYCHHEM CTY-
JIEHTOB B YU4eOHBIN MPOIIECC U 0OPATHOMU CBS3BIO;

— JIGKIIMH C TIPOOJIEMHBIM H3JI0KCHHUEM;

— 00CYXJIeHHE CJIOXKHBIX U JUCKYCCHOHHBIX BOIIPOCOB U MPOOJEM U pas3pelieHue mpo-
OaeMm;

— KOMITBIOTEPHBIC 3aHATHUS B PEXKUMaX B3aUMOJICUCTBHS «TIPETIOIaBATEIbh — CTYACHTY, «CTY-
JICHT — MPETIOJIaBaTEIIb), «CTYICHT — CTYICHTY;

— TEXHOJIOTUH CMEIIAHHOTO OOYUYCHUS: JUCTAHIIMOHHBIC 3aaHUS U YIIPAKHEHUS, COCTaBIIC-
HHUE TJIOCCApUEB TEPMUHOB W OIPEICICHUM, rpyoBbie MeToAbl Wiki, HHTEpHET-TECTUPOBAHUE U
AHKCTUPOBAHUE.

HHTepakTuBHBIC 00pa30BaTEIbHbIC TEXHOJIOTHHU, UCTIONB3YeMbIC B ayTUTOPHBIX 3aHATHSIX

— TEXHOJIOTUS PA3BUTHUS KPUTHUECKOTO MBIIUICHUS;

— JIGKIIH C TIPOOJIEMHBIM H3JI0KCHHUEM;

— UCTIOJIB30BAaHUE CPEICTB MYJIbTUMEIHNA;

— M3YYCHHE M 3aKpeIUICHHE HOBOrO Marepuaia (MHTepaKTHBHAs JICKIHUs, padora c
HaTJISTHBIMU ITOCOOUSIMU, BUICO- U ayJJUOMaTepHallaMy, UCTIOIb30BaHUE BOMPocoB, CokpaTuye-
CKHI THaJIor);

— paboTa B MaJIbIX TpyIIax;

— MCIIOJIb30BaHKE CPEACTB MYyJIbTHMEHA (KOMITBIOTEPHBIC KIIACCHI);

JUiss M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IIPEIyCMOTPEHA OpPTaHU3aIHS
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.

2 OueHoOYHBbIEe CPeACTBA [JIsl TeKyIIero KOHTPOJIS YCIeBAeMOCTH M NPOMEKYTOYHOM
aTTecTaluu

4.1 ®oHj OLIEHOYHBIX CPEACTB /IS NPOBeeHHs TeKylIel aTTecTauuu

Hixe MPUBOIAATCA KOHTPOJIbHBIC BOIIPOCHI AJII ITPOBECACHU A TeKymeﬁ aTTeCTalluu BO
BpEMs JIEKIIUH U MPaKTUYCCKUX 3aHATHH IS BCEX pa3aciioB pa60qel71 IporpaMMmal.

Pasznen 1.

1 Peniennie BOJTHOBOTO ypaBHEHUS 7Sl IPOM3BOJIBHOM MEPEAAIOIIEH JTUHHUH.

2 ®dazoBast CKOPOCTH U JJIMHA BOJHBI B niepenatomux auHusx CBY.

3 Mucnepcus B nepenarommx JMHAAX CBY u cBolicTBa TMCNIEPCHOHHBIX BOJIH.

4 Tunsl BOJIH pacipoCTPaHSIONIMXCS MO MePeIaloLIUM JINHUSIM.

5 Konuenmnus napuuanbHbIX BOJH.

6 Tumbl BOJIH KOTOPBIE MOTYT PacHpOCTPAHATHCS B MIPSIMOYTOJIBHOM BOJTHOBO/IE.

7 Crpykrypa mnons B mpsMoyroiapHoMm BosiHOBoje tuna TE (H10) u Toku B ero
CTEHKaX.

8 TuIbl BOJIH B KPYIJIOM BOJIHOBOJIE, BOJIHA TUIA TE

9 Briciive THIIBI BOJIH B KOAKCHAJIbHOW JIMHUM MEepeiadH.

10 Bo30yxienne BOIIHOBO/I, MOTEPH B BOJIHOBOAX U nepeaaronux auausx CBY.
Pazpnen 2.

11 Martpuisl paccestHus U Iepeaadd, OCOOCHHOCTH WX TMPUMEHEHUS, CIOXKCHHUS U
IIEPEMHOKCHHS.

12 CriocoOb! orpeiesieHusT 3IEMEHTOB MAaTPHIl ¢ MOMOIIbIO KOPOTKOTO 3aMBIKAHUS,
XOJIOCTOTO XO/a U COTVIACOBAHHOW HAarpy3KH.

13 ITpumenenue marpun paccesuust i pacu€éra CBY y310B B TOM 4ncCiie OpUEHTH-

pPOBaHHBIMH TpadaMu.



Pazpgea 3.

14 BonHoBoA B pexxrMe 0TCEUKH, 3arpeieIbHbI BOJIHOBO/I.

15 MUKpONOI0CKOBBIE JINHUH MTEPEeJauu U UX OCOOCHHOCTH.

16 HeonHopoaHOCTH B BOJTHOBOJaX TUIA CTYIEHBbKH, AUadparMbl B BOIHOBOAX.

17 CoracoBaHue X0JI0CTON X0/ M KOPOTKOE 3aMbIKaHUE B BOJIHOBO/IE U KOAKCHAJIE.
18 BosiHOBO1HBIE€ PA3BETBUTEIMN U JBOMHOW BOJHOBOJIHBIA TPOMHUK.

19 Koakcuanbubie nenurenu MoiHocTu B nuana3zone CBY.

20 BekTopHble nuarpamMMbl HanpspkeHHus 1 Toka B auana3zoHe CBY, koaddunment
OTpaKCHHUS.

21 [TpuHIMIIBI TOCTPOEHUS KPYTOBOM IHarpaMMbl IMOJTHBIX CONPOTUBICHUN

22 OcHOBHbBIE IPUMEHEHHUS KPYTOBBIX IHarPaMM.

23 TpanchopMaTopbl MOJHBIX CONMPOTHUBIECHUH, YETBEPTHBOJIHOBBIE TpaHC(hOpMaTO-
PBI X UX PacUET C MOMOIIBIO TUATPAMMBI MTOJIHBIX CONPOTUBIICHUH.

24 Tunsl pesonatopos CBY, BOIHOBOAHBIE, KOAKCHAJIbHbIE, MUKPOIOJIOCKOBBIE U
0COOEHHOCTH UX PabOTHI.

25 Cnoco0s1 pacuéra pezonatopoB CBY, ocHOBHBIE mapaMeTpbl PE30HATOPOB U CIIO-

cOOBI UX U3MEPEHHUS.

Pazgen 4.
26 Knaccudukarnus ynpasistomux ycrpoiicts CBY, PIN-anoaHbIe aTTEHIOATOPBI.
27 ®dazoBpamarenu U KommyTaTopsl Ha 6a3e PIN-guom0B.

28 ®epputosslie ycTpoiictea CBY.
Pa3nea S.

29 Oco0eHHOCTH PacIpOCTPaHEHUs PAAVOBOIH B PA3IMYHBIX JTUAIa30HAX YacToOT,
OCHOBHBIE 33/1a41 TEOPUU AaHTEHH, OOIIUE MTOJIOKEHHS.

30 OCHOBBI TEOPUH CUMMETPUYHBIX BUOpaTopoB. [IpuOnmkEHHBIN 3aK0H pacnpeze-
JIeHUs TOKa B CHMMETPUYHOM BHOparope. J[narpamma HarpaBieHHOCTH M K03 duimeHt
ycusieHust COB, BX0/IHOE CONPOTHUBIIEHUE U CONPOTUBIIEHUE U3TydeHUs] aHTeHHbI. OCHO-
Bbl CTPOTOT0 pEIIeHUs 3a7aydl O CUMMETPUYHOM 3JIEKTPHUUECKOM BHOpaTope. YmpaBis-
fomue ycrporictea CBY

31 CrpykTypHast cxema aHTeHHbl. OOLIMe aIrOpuTMbl HaXOXKJIEHHUS C IOMOIIBIO
OBM 31€KTpOMarauTHOTO MOJISI M3JIY4arollel CHCTEMBI TOKOB B JAJIIBHEH, TPOMEXKYTOY-
HOU u OmmwkHel obnactax. [lpocTeiine U3aydarenu JTUHEWHON W KPYroBO# Momsipu3a-
Uy (BUOpaTOphl, paMKH, TYPHUKETBI, AJI€MEHTHI [ toiirenca, MUKpPOIIOIOCKOBbIE 3JIEMEH-
ThI). YUeT BIMSHUS IUIOCKUX M MCKPUBJIEHHBIX MOBEPXHOCTEH Ha M3JIydyeHHE MCTOYHU-
KOB.

Pa3pea 6.

32 [TapameTpbl aHTEHHBIX CHCTEM B MEpelalolleM U IMpUEeMHOM pexumax Kowm-
IUIEKCHAsl XapaKTepUCTHKa HampasieHHocTH. [lonspusannonnsie u (a3oBble CBOICTBA.
Koad¢unuent nanpasnennoro aevictsusa (KH/), koagdunuent ycunenus, mmpuHa y-
4a, ypOBE€Hb OOKOBOT'O M3JIYUYEHUS U ApPYrHe mapamerpsl. B3anMocBsa3b Mexay mnapaMer-
pamMu. MeTolibl SKCHEPUMEHTANBHOTO MCCIEOBAHUS AHTEHHBIX YCTPOMCTB. AHTCHHBIE
MOJIMTOHBI, 0€39X0BbIe KaMEphl, KOJUTMMATOPbl. ABTOMAaTH3AIMsI aHTEHHBIX U3MEPEHUN U
aHTEHHBbIE 3TaJIOHBI. OOOOIIEHHOE PECTaBICHUE AHTEHHBI B PaAMOCHCTEME B BUJE Ue-
THIPEXTOJIOCHUKA. DKBHUBAJIEHTHAsI CXEMa MPUEMHON aHTeHHBI. [lonsgpuzannoHHble cO-



OTHOILIEHHs MpH paauonpueme. DPdeKkTuBHAsS MOBEPXHOCTh W IIYMOBAas TEMIIEpaTypa
IPUEMHON aHTEeHHBI. B3auMHOe cOnpoTHUBIIEHHE MEXy OJIM3KO U JaJEKO PACHOJIOKEH-
HBIMU U3JTy4aTesIsIMU. DKBHUBAJICHTHAS OTPAaXKAroOIasi MOBEPXHOCTh AaHTEHHBI U CHOCOOBI
ee u3MeHeHus. [Ipobiaema 31eKTpOMarHUTHONW COBMECTUMOCTH M MOAXOJbl K PELICHUIO
COOTBETCTBYIOLIMX AHTCHHBIX ACIIEKTOB.

Pa3zpen 7.

33 JInneliHble H3mydaromue CUCTeMbl. MneanbHblil IMHEMHBIA U3ilydaress. Pexxumsl
W3JIyYEHHUS - MONEPEUHbI, CKaHupyrouuid, oceBoi. [llupuna nyya, KH/I. Bnusinue Buna
aMILTUTYAHO-(a30BOTO pacipenesneHust Bo30yXICHHs Ha TapamMeTpbl JTUHEHHOW aHTEH-
Hbl. PaBHOMepHas nuHelHas (a3supoBaHHas aHTEHHas peleTka. BbiOop mmiara pemerk.
KH/I pemieTkn u MOIIHOCTh M3iny4yeHus. [loHsATHE O METONaxX CHUHTE3a JIMHEWHBIX U3I1Y-
qaTeaeil M peneToK. AHTEHHBl OCEBOIO M3JIY4YEHMs - IUIJICKTPUUYECKUE, CIMPAJIbHBIE,
UMIIEIAHCHbIE, TUPEKTOpHbIE. ONTUMHU3aLMsI aHTEHH O0CEBOT0 M3iIy4eHUs. BonHoBoaHO-
LI€JIEBBIC AaHTEHHBIE PEIIETKA. MUKPOIIOJIOCKOBBIE aHTCHHbBIE PELIETKHU.

Pazpea 8.

34 AneprypHble aHTeHHBI. CBe/IeHHE MJIOCKUX U HEIUIOCKHUX alepTyp K SKBUBAJIECHT-
HBIM JIMHEHHBIM W3JTy4aTeNsiM. XapakTepucTHuku HampasieHHocTH, KH/I, apdexTuBHas
MOBEPXHOCTH IJIOCKOTO pacKkpbiBa. Bo3MOKHOCTH (HOKYCHPOBKU PACKPBIBA B MPOMEXKY-
TOYHOU M ONmKHEH 00JACTAX W3IYUYEHHOTrO MOJsl. 3epKajlbHbIC, PYMOPHBIE, JIMH30BBIC
anepTypHble aHTEHHbI. CXeMbl MOCTPOEHUSI OJHO-, ABYX- U MHOT'O3€pKaJbHbIX AHTEHH.
OnTtumuszanus oOnydareneil 3epkail U JuH3. |'MOpuIHbIE 3epKaibHbIE M JTUH30BbIE aH-
TEHHBI ¢ 00Jy4aTeasiMM B BHUJE pelieTok. MeToabl ynpaBieHUs] CKaHMPOBaHHEM Jyya.
CyMmMmapHble U pa3HOCTHBIE XapaKTEPUCTUKH HalpaBiieHHOCTH. [lnockue ¢aznpoBaHHbIE
aHTCHHBIC pelleTKu. Pa3melenne u3iaydareneil o packpbiBy 10 KPUTEPUIO OTCYTCTBUS
MOOOYHBIX TJIABHBIX MaKCUMyMOB. CXeMbl IOCTPOEHUSI U PA3HOBUJAHOCTH aHTEHHBIX pe-
IeTOK. AKTHBHBIE (pa3UpOBAHHBIE AHTEHHbIE peIIeTKU. MHOrolxy4deBble, Nepensnydaro-
[I1e. MHOTOYacTOTHBIE, PaJMOONTUYECKNE aHTeHHbIe pemieTku. [loHsTHe 00 amanTHB-
HBIX QHTEHHBIX pelIeTKax. AHTEHHBI C CHHTE3UPOBAHHON anepTypoil, ¢ HeITMHEHHON 00-
paboTkoil curHana.

Pasznen 9.

35 AHTEHHBI Pa3IMYHBIX JUATIA30HOB BOJH XapaKTepHbIE 0OCOOEHHOCTH aHTEHH B 3a-
BUCHUMOCTH OT NMPHMEHSEMOro aAuana3zoHa BoyiH. OOmye cBOWCTBAa aHTEHH MaJbIX dJIEK-
TPUYECKUX pa3MEpPOB. AHTEHHBI JUIMHHBIX, CPEAHUX, KOPOTKUX BOJH. YKB-aHTEHHBI.
Crioco6b1 yBenmuueHusi paboueit 1mosiochl 4yacToT. Jloronepruoauyeckue u JOorocnupaib-
Hbl€ aHTEHHBI. AHTEHHbIE YCTpOicTBa 0a30BbIX CTaHIMA W TEPMHUHAIOB CUCTEM IIO-
JBUKHOW PaJMOCBS3H, aHTEHHbBIE YCTPOMCTBA AJI PAJUOPEIEHHBIX JMHUI M CHUCTEM
KOCMHUYECKOU paarocBsi3n. OCOOCHHOCTH aHTEHH JUIsl TMOJBIKHBIX O00BEKTOB. [laccuB-
HbIE€ U aKTUBHBIE IPUEMHbBIEC AHTEHHBI.

36 Pamounbie antenHbl. AHTeHHa Hanenenko. J[uckokonycHble aHTeHHbl. KoMOu-
HUPOBAHHbIE aHTEHHBI JUIs TeJeBU3HMOHHOro npuéma. [lapabonnueckue aHTEHHBI. AH-
TEHHBI MOPTATUBHBIX PAIUOCTAHIIUI

37 Pamounsie antenHsl. AHTeHHa Hanenenko. JluckokoHycHble aHTeHHbI. KomOu-
HUPOBAHHbIE AHTEHHBI JUIsl TeJIeBU3HMOHHOro npuéma. IlapaGonuyeckne aHTEHHBL. AH-
TEHHBI NOPTATUBHBIX PAIUOCTAHIIUI

4.2 @DoH/1 OLIEHOYHBIX CPEJCTB ISl POBeIeHNs MPOMEKYTOYHOM aTTeCTAIlUN



4.2.1 Bomnpocsl, BIHOCHMbI€ HA JK3aMeH M0 Juciumiute «Ycrpoiicrea CBU u aH-
TeHHbD) 1JIs1 HanpaBJieHus moaroropku: 11.03.01 Paguorexunka

1 Penienne BOHOBOTO ypaBHEHUS ISl IPOU3BOJIBHOM TEpEAArOIIeH TMHHUH.

2 ®da30Bas CKOPOCTb U JUIMHA BOJIHBI B nepenaromux JuHusx CBY.

3 Hucnepcus B nepenaronux auHuax CBY u cBolicTBa AUCIIEPCUOHHBIX BOJIH.

4 Tunsl BOJIH, paclipoOCTPaHSIIOIIMXCS 110 NIEPETAIOLIUM JINHUSM.

5 Konuennus napuuanbHbIX BOJH.

6 Tunsl BOJIH, KOTOPBIE MOTYT PACIIPOCTPAHATHCS B IPSIMOYTOJIbHOM BOJIHOBOJE.

7 CtpykTypa moiis B npsMoyroibHoMm BonHOBose Thrna TE (HI10) m Tokm B ero
CTEHKAaX.

8 Turbl BOJIH B KPYTJIOM BOJHOBO/IE, BojHa Tuna TE

9 Beoiciive Tunel BOJIH B KOAKCHAJIbHOW JIMHUM MTEpeadH.

10 Bo30y:x1eHre BOJIHOBO/I, TOTEPH B BOJIHOBOAAX M Nepenaromux uHusax CBY.

11 BonHOBOA B pexuMe OTCEUKH, 3alIpeAeiIbHbINA BOJTHOBO/L.

12 MHUKpPONOIOCKOBBIE TMHUM NIEPEAAYr U UX OCOOEHHOCTH.

13 HeonHopoaHocTu B BOJIHOBOJAX TUIIA CTYIEHBKHU, AUa(parMbl B BOJIHOBOIAX.

14 CoryacoBanue X0JI0CTON X0/ U KOPOTKOE 3aMbIKaHHE B BOJIHOBOJIE U KOAKCHAJIE.
15 BosHOBOAHBIE Pa3BETBUTENN U IBOWHON BOJTHOBOJHBIN TPONHUK.

16 Koakcnanphble genutenu MomHocTy B quanasone CBY.

17 BekropHbie nuarpamMmbl HampspkeHHsl M Toka B auanaszone CBY, xoadduiment
OTpaKCHHUS.

18 IIpuHIMITBI TOCTPOEHUS KPYTOBOM IHArpaMMBbl MOJHBIX COIIPOTHUBIICHUN

19 OcHOBHBIE IPUMEHEHUS KPYTOBBIX IHArPaMM.

20 TpanchopmaTopbl MOJHBIX CONPOTHUBIEHUH, YETBEPTHBOJIHOBBIE TpaHC(hOpMaTo-
PBI M MX PACUET C MOMOLIBIO JUarpaMMbl IIOJHBIX COIPOTUBIICHUMN.

21 Tunsl pesonatopo CBY, BOIHOBOAHBIE, KOAKCHAJIbHbIE, MUKPOIOJOCKOBBIE U
0COOEHHOCTH UX paboTHI.

22 Cnoco6n1 pacuéra pezonatopoB CBY, ocHOBHBIE TapaMeTphl PE30HATOPOB U CITO-
COOBI UX U3MEPEHUS.

23 Matpuubl paccesHuss U nepenadd, 0COOEHHOCTH WX HPUMEHEHUs, CIOXKEHHS U
NIEPEMHOKCHHSI.

24 CrniocoObl orpeseneHus! 3JIEMEHTOB MaTpUIl ¢ MOMOIIBI0 KOPOTKOTO 3aMbIKaHMs,
XOJIOCTOTO XO/1a U COTVIACOBAaHHOM Harpy3KH.

25 [Tpumenenue marpun paccesus g pacu€éra CBY y310B B TOM uncie OpueHTHU-
pPOBaHHBIMU rpadamu.

26 Knaccudukanus ynpasnstonux ycrporicts CBY, PIN-nuoHbIe aTTeHI0ATOPHI.
27 dazoBpamaTeny 1 KommyTatopsl Ha 6a3e PIN-nuonoB.

28 ®epputoBslie ycrpoiictea CBY.

29 Oco0eHHOCTH paclpOCTpaHEHHs PAJAMOBOIH B PA3IUYHBIX JHAara3oHax 4YacToT,
OCHOBHBI€ 33/1a4ll TEOPUU AaHTEHH, OOIIME TTOJIOKEHUSI.

30 OCHOBBI TEOPHHM CUMMETPHUYHBIX BUOpaTopoB. [IpubimxkEHHBINA 3aK0H pacrpere-

JIEHUs] TOKa B CUMMETPUYHOM BHOpartope. JlnarpaMma HarpaBiI€HHOCTH U KO3 PUIIHEHT
ycusieHus: COB, BX0OIHOE CONTPOTUBIIEHUE U CONIPOTUBIIEHUE U3Ty4eHHsI aHTEHHbI. OCHO-
BbI CTPOTOr0 PELICHUS 33Ja4d O CUMMETPUYHOM 3JIEKTPUUECKOM BUOpaTope. YmpaBiis-
roue ycrporictsa CBY

31 CrpykTypHas cxema aHTeHHBL. OOIIMe aJrOpUTMBI HAaXOXKJICHHSI C TOMOIIBIO
OBM 5351€eKTPOMAarHUTHOTO OJISl U3JIY4aOIEel CUCTEMBI TOKOB B JTaIbHEH, IPOMEXKYTOU-
HOU M OmmkHel oOmactsx. [Ipocreime u3nyyaTenu JIMHEMHOW U KPYTrOBOM MOJISIpU3a-
UK (BUOPATOpBI, paMKH, TYPHUKETHI, JJIEMEHTHI | olireHca, MUKPOIOJIOCKOBBIE JIEMEH-



Thbl). YUeT BIMSHMS IUIOCKUX U UCKPUBJIIEHHBIX IOBEPXHOCTEW HA U3JIYyYEHHUE HCTOUHHU-
KOB.

32 ITapameTpsl aHTEHHBIX CHCTEM B IIEpEAAOLIEM M IIpUEMHOM pexumax Kowm-
IUIEKCHAsl XapaKTepUCTHKa HampaBieHHocTH. [lonspusannonnsle u (a3oBble CBOICTBA.
Koadduuuent nanpasnennoro aeiictust (KH/), koaddunment ycunenus, mmupuHa Jy-
Ya, YpoBeHb OOKOBOI0 M3JIy4EHHUs U Apyrue napamerpsl. B3auMocBs3p Mexay napamer-
pamu. MeTozibl 3KCIEPUMEHTAIBHOTO MCCIIEOBAHUS aHTEHHBIX YCTPONCTB. AHTEHHbIE
HOJIMTOHBI, 0€39X0BbIe KaMEpbl, KOJUIMMATOPbl. ABTOMATH3alMsl aHTEHHBIX U3MEPEHUN U
aHTEeHHBIE 3TANOHBI. OO00IIEHHOE PEICTaBICHHE aHTEHHBI B PAJHOCUCTEME B BUJIE Ye-
TBIPEXIMOIOCHUKA. DKBUBAJICHTHAs CXEMa IPUEMHOM aHTeHHBI. [lonsgpusannoHHsle cO-
OTHOILIEHHS MpH paauonpueMme. Dp¢eKTuBHAS MOBEPXHOCTh M IIYMOBas TeMIlepaTypa
IPUEMHON aHTEHHBI. B3auMHOe cOMpOTHUBIIEHHE MEXy OJIM3KO U JaJEKO PACHOJIOKEH-
HBIMH U3JTy4aTesIIMU. DKBUBAJICHTHAS OTPAXKAIOIAsi TTOBEPXHOCTh AaHTEHHBI U CIIOCOOBI
ee u3MeHeHus. [Ipobiaema 31eKTPOMarHUTHONW COBMECTUMOCTH M MOAXOJbl K PELICHUIO
COOTBETCTBYIOIIMX AHTCHHBIX ACIIEKTOB.

33 Jlunelinple U3nyvaromme cuctemsl. MaeanbHblil TMHEHHBIA U3TydaTenab. Pexxumsl
W3JIyYEHHS - MONEPEUHbIN, CKaHupyromui, oceBou. [lupuna nyya, KH/I. Bnusaue Buna
aMIUTUTYAHO-()Aa30BOr0 pacmpenesneHust Bo30yXIeHHs Ha HapamMeTpbl JUHEHHOW aHTEeH-
Hbl. PaBHOMEpHas nuHelHas (a3upoBaHHAs aHTEHHas pelueTka. BeiOop miara pemeTku.
KH/I pemerkn n MomHocTh n3nydeHus. [loHaTre o MeTonax CUHTE3a JIMHEHHBIX U3IY-
yaTesnell U peleToK. AHTEHHbI OCEBOTO U3JIYyYEHHUS - AUDIEKTPUUECKUE, CIUPAIbHBIC,
UMIIEAHCHBIE, TUPEKTOPHbIE. ONTUMHU3aLMsl aHTEHH OCEBOT0 M3J1y4eHHs. BonHOBOIHO-
LIEJIEBBIE AaHTEHHBIE PEIIETKU. MUKPOIIOJIOCKOBBIE AaHTEHHBIE PEILIECTKH.

34 ArneprypHble aHTeHHBl. CBEJICHUE IUIOCKUX U HEIIOCKUX alepTyp K SKBUBAJIECHT-
HBIM JIMHEHHBIM M3JIydaTeasiM. XapakTepucTuku HanpasieHHocTtd, KH/I, addexruBHas
MOBEPXHOCTh IUIOCKOTO pacKpbiBa. Bo3MOKHOCTH (POKYCHPOBKH PACKPBIBA B MPOMEXY-
TOYHOW M ONMXKHEH 00JACTAX W3IYUYEHHOTO MOJsl. 3epKalbHbIC, PYMOPHBIC, JIMH30BBIC
anepTypHble aHTEHHBI. CXEMBbl IIOCTPOEHUsI OJHO-, JBYX- U MHOTI'O3€PKAJIBHBIX AHTEHH.
OnTtumuszanus oOnydareneil 3epkail U JuH3. ['MOpuIHBIE 3epKaibHbIE M JTUH30BbIE aH-
TEHHBI ¢ 00Jy4aTeasiMM B BHUJE pelIeTOK. MeToabl ylnpaBiieHUs CKaHUPOBaHHUEM Jyya.
CyMmMmapHble U pa3HOCTHBIE XapaKTEPUCTUKH HallpaBiieHHOCTH. [lnockue ¢aznpoBaHHbIE
aHTEHHBIE peleTku. Pasmenienue usiydarenac o pacKpbIBY 110 KPUTEPUIO OTCYTCTBUS
NMOOOYHBIX TJIABHBIX MaKCUMyMOB. CXeMbl IOCTPOEHUSI U PA3HOBUJAHOCTH aHTEHHBIX pe-
IeTOK. AKTHBHBIE (pa3UpOBAHHBIE aHTEHHbIE PEIIeTKU. MHOrolxydeBble, Nepensnydaro-
I1€. MHOTOYacTOTHBIE, PaJMOONTUYECKNE aHTEeHHbIe pemieTku. [loHsTHe 00 amanTHB-
HBIX QHTEHHBIX pelIeTKax. AHTEHHBI C CHHTE3UPOBAHHOM anepTypoil, ¢ HeTMHEHHON 00-
paboOTKOM cUrHama.

35 AHTEHHBI pa3IMYHbIX TUANa30HOB BOJIH XapaKTepHble OCOOCHHOCTH aHTEHH B 3a-
BHCHUMOCTH OT MPUMEHSEMOro JauarnazoHa BojiH. OOiue cBOMCTBa aHTEHH MaJIbIX AJIE€K-
TPUYECKUX pa3MepoB. AHTEHHBI JUIMHHBIX, CPEAHMX, KOPOTKHX BOJH. YKB-aHTeHHBI.
CrniocoObl yBenuueHHs: pabodeil mosiocsl 4acToT. JIoronepruoauveckre M JIOroCIupab-
Hbl€ aHTEHHBl. AHTEHHBIE YCTpOICTBa 0a30BBIX CTAHIUI W TEPMHHAIOB CHCTEM IIO-
JBWKHOM DPaJMOCBSI3W, AHTEHHBIE YCTPOWCTBA I PAaJUOPEICHHBIX JIMHUW WU CHUCTEM
KOCMHYECKON paanocBsizu. OCOOEHHOCTH aHTEHH Ul MOJBMXKHBIX 00bekToB. Ilaccus-
HbIE Y AKTUBHBIC IPUEMHBIE AaHTCHHBI.

36 Pamounsie anteHHsl. AHTeHHa Haznenenko. JluckokoHycHble aHTeHHBI. KomOu-
HUPOBAaHHbIE AHTEHHBI JJIs1 TeJeBU3MOHHOTO npuéma. [lapaGonuuyeckue aHTEHHBI. AH-
TEHHBI NOPTATUBHBIX PAAUOCTAHIIUI

S) IlepeyeHb OCHOBHOI W NONMOJHUTEIbHONH Y4eOHOIl JHMTEpaTypbl, HEOOXOIH-
MOIii 1151 OCBOEHHUS TUCHHUILIHHBI (MO1YJIAA)



5.1 OcHoBHasi JiuTepaTypa:

1 ComoB, A.M. VYcrpoiictBa CBY u masiorabaputHble aHTEHHBI [ DJIEKTPOHHBIH pe-
cypc]: yueonoe mocooue / A.M. Comos, A.1O. Bunorpaznos, P.B. KabeToB. — Dj1eKTpOH.
nmaH. — M.: Topswas nunus-Tenexom, 2012. — 444 c¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3ari1. ¢ 3kpaHa.

2 Ycerpotictea CBY u antenns! [Tekcer] : yuebHOe mocoOue Jist CTyJIEHTOB BY30B /
E. U. Hedenon. - M. : Akanemus, 2009. - 376 c. : mi. - (Beiciiee npodeccuonaabHoe 00-
pasoBanue. Pannosnexrponuka). - bubmuorp.: ¢. 363-367.

3 ['puropeeB A. JI. DnekTpoarHaMUKa U MUKPOBOJIHOBAs TexHHUKa [Tekcr] : yueo-
HUK 1751 cTyaeHToB By30B / A. [I. I'puropees. - Uzn. 2-e, gom. - CII6. [u ap.] : Jlanb,
2007. - 703 c., [2] n. uB. un. - (YueOHuku 15 By3oB. CriennaiibHas tuTeparypa). - buo-
Jmorp.: ¢. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

5.2 Jlono/iHuTe/IbLHAS JTUTEPATypa:

1 Awnrennsl u yctporictsa (CBY): pacueT u u3mepeHne XapakTepucTUK : y4eOHOEe M0Co-
oue s By30B / 1O. E. Murensman, P. P. A6xymmn, C. I'. Ceruyros, C. H. lllaGynuH ; on
o6bur. pex. 0. E. Murensmana. — M. : U3natensctBo FOpaidt, 2018. — 138 ¢. — (Cepus :
VuuBepcutetsl Poccun). — ISBN 978-5-534-03401-1. — Pexum moctyma : Www.biblio-
online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BAS.

2 Hedenos, E. U. YcrpoiictBa CBY u antenns! [Tekct] : yuyeOHOe mocobue Juist
crynentoB By3oB / E. U. Hedemos. - M. : Axagemus, 2009. - 376 c. : uin. - (Bricuiee
npodeccronansHOe oOpa3oBanue. Pannosnekrponnka). - bubdmuorp.: ¢. 363-367. - ISBN
9785769547102 : 406.67.

3 Heranos, B. A. Ycrpoiictea CBY u antenns! [Tekcer] : [yue6nuk]. U. 1 : ITpoek-
THPOBaHME, KOHCTPYKTUBHASI peanu3alius, npumMepbl nmpuMenenus ycrpoicts CBY / B.
A. Heranos, /I. C. Kmtoes, JI. I1. Tabakos ; mox pen. B. A. Heranora. - Uzn. crep. -
Mocksa : URSS : [JIEHAH/], 2016. - 602 c. : un. - bubnuorp.: ¢. 580-591. - ISBN 978-
5-9710-3365-3 : 715 p. 47

5.3 Ilepuoguyeckue U3TaAHUSI:
Pagnorexnuka, PagnoTexHuka u 3JIeKTpoHUKa, M3MepuTenbHas TEXHUKA

6 Ilepeyenb pecypcoB MH(OPMANUMOHHO-TEJEKOMMYHUKANUOHHON ceTn «UH-
TepHeT», He0OXOAMMBIX /115l 0CBOCHHUS TUCHMILIMHBI (MOYJIs1)

1 Caitt kadenpsl TEOpETUUECKONW PATUOTEXHUKH MOCKOBCKOTO aBHAITMOHHOTO WHCTUTY-

Ta.

http://www.mai-trt.ru/?option=com content&task=view&id=44&ltemid=49

7 MeTOJII/l‘IeCKI/Ie yKa3amm JJIA Oﬁy‘laIOIIII/IXCSI Im0 OCBOCHMKO AUCHMIIJIMHBI
(Mmomyuis)

Ha camoctosiTenbHyto paboTy cTymeHToB, corjacHo TpeboBanusm OI'OC BO mo
Hanpasienuio 11.03.01 Pagnorexnuka (mpoduins: Pagnorexuuyeckue cpeicTa nepenadu, mpu-
ema u 00paboTKU CHUTHAIOB), OTBOAUTCA OoKoJo 22,2 % Bpemenu (32 yac. CPC) ot obuieit Tpy-
noemkoctd auciuiuinabl (144 dac.). ConmpoBOXIEHHE CaMOCTOSITEIIBHOW pPabOTHI CTYJIEHTOB
MOYET OBITh OPTaHU30BAHO B CIEAYIOMIUX (OpMax:


http://e.lanbook.com/books/element.php?pl1_id=5201
http://www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BA8
http://www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BA8
http://www.mai-trt.ru/?option=com_content&task=view&id=44&Itemid=49

— COCTaBJICHUEM HHIWBUAYAJIbHBIX IUIAHOB CAMOCTOSITENBHOW paboThl KaXJ0TO U3
CTYJCHTOB C yKa3aHUEM TeMbl U BUIOB 3aHATUNA, GOPM U CPOKOB MPEACTABICHUS PE3YIbTATOB;

— IPOBEJACHUEM KOHCYJIbTAlUUN (MHIMBHUIYaJIbHBIX WJIM TPYIIOBBIX), B TOM YHUCIE C
MPUMEHEHUEM JAUCTAaHIMOHHON Cpeibl 00YUECHHUS.

Kputepuii onieHKu 3QPEKTUBHOCTH CaMOCTOSITEIBHONH pabOTHI CTYACHTOB (hOPMUPYETCS
B XO0J€ MPOMEXKYTOYHOIO KOHTPOJIS IpPOLIEcCa BBINOIHEHUS 3aJaHUM M OCYIIECTBIISIETCS Ha
OCHOBE DAa3JIMYHBIX CIIOCOOOB B3aUMOJICHCTBUS B OTKpBHITOH uH(pOpMannoHHOH cpene. B
COOTBETCTBUM C 3TUM IIpU IPOBEACHUM OINEPATUBHOIO KOHTPOJS MOTYT MCIOJb30BaThCs
KOHTPOJIbHBIE BOIPOCHI KaK K BBINOJIHIEMBIM paboTaM JIabopaTOpHOTO MPAaKTHKyMa, TaKk U K
COOTBETCTBYIOLIMM Pa3zeiiaM JIUCUUILIAHBI.

KoHTposb oOCymiecTBIs€TCS IOCPEACTBOM BBIIIOJHEHHS ITMCBMEHHBIX KOHTPOJIBHBIX
pabor.

[Io wWroraM BBIMOJHEHUS KAXKIAOW J1a0OpaTOPHOW pabOTHl CTYIEHT COCTABIISICT
MOJPOOHBIM MHUCHMEHHBI OTYET, OMUPAsCh HA KOTOPBIN OMKEH B Oecele ¢ MpernoaaBareieM
IIPOJIEMOHCTPUPOBATh ~ 3HAHUE  TEOPETHYECKOTO M OKCHEPUMEHTAIBHOIO  MaTepuala,
oTHOcsierocst k padore. [IpoBepka 3HaHUI CTyJEHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX,
IPUBEICHHBIX B  ONUCAaHUM pabOThl U  JIONOJHUTENBHBIX  BONPOCAX, KaCArOIIMUXCS
COOTBETCTBYIOIIMX Pa3/ieJI0OB OCHOBHOW JUCHUIIIINHBL.

8 Ilepeyenb MHGOPMALHMOHHBIX TEXHOJIOIHWii, HCIOJIb3yeMbIX NMPH OCYIIECTB-
JICHHH 00pa30BaTeIbLHOI0 NMpouecca no JMCcuMILvInee (MoayJii0) (Ipu He0OX0AMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTI0 MPOTPAMMHOI0 o0ecTiedeHusl

1 OnepanuonHas cuctema MS Windows.

2 UnrerpupoBanHoe opucHoe npunoxenne MS Office.

3 IlporpamMmMHOe o0ecrieueHue AJIsi OpraHu3alMy yrpasiaseMoro u 6e3zomnacHoro goctyna B UH-
TEpHET.

4 TTporpamMHoOe obecriedeHre Juisd 6e30nacHoil paboThl Ha KOMITbTepe — (paiiIoBbIi aHTUBUPYC,
MOYTOBBI AHTUBUPYC, B€O-aHTUBUPYC U CETEBOM dKpaH.

5 Cuctema xommnbroTepHoit MaremaTuki MATHCAD ¢ HeoOX0auMbIMH MTaKeTaMU PACIIMPEHUH.
6 CucreMa cXeMOTEXHHUYECKOT0 MojieupoBanus Lispice, Microcap.

8.2 Ilepeyennb He0OXOAMMBIX HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

1 Buknnenus — cBo0OgHAS SHIIUKIIONIEINS.
http://ru.wikipedia.org/wiki/

2 Axanemuk — ClioBapu U SHIUKIONEANHN HA AKaJeMUKE
http://dic.academic.ru

9 MarepunanbHo-TexHu4eckasi 6a3a, HeoOXoaMMAasl 1JIs1 OCYyLIeCTBJIeHHUS 00pa-
30BaTEJIbHOIO NpPoLecca Mo AUCHUILINHE (MOIYJIIO)

Peanuzanus [Ipoduns npeanonaraer HanuMuue MUHUMAIbHO HEOOXOJUMOTO JUIsl peanu-
3anuu 0akazaBpCKOM MPOrpaMMBbl MEPEYHs MaTEpPUATbHO-TEXHUYECKOTO 00eCTIeUeHus:
e JIEKIIMOHHBIE ayAUTOpUU (0OOPYIOBAHHBIE BHJICOMPOEKIIMOHHBIM O00OPYIOBAHUEM IS

IPEe3eHTalMH, CpeICTBAMH 3BYKOBOCIIPOU3BEIECHUS, IKPAaHOM, U UMerole BbIxo B 1 H-
TEPHET),

®  KJIAcChl, 000PYIOBaHHBIC CTEHIAMU JJI MPOBEIACHUS Ja0OPATOPHBIX padoT.


http://ru.wikipedia.org/wiki/
http://dic.academic.ru/

[Ipu ucronp30BaHUM 3JEKTPOHHBIX M3JAHUM BY3 JOJDKEH OOECIEUMTh KaKIoro oOydaro-

merocs BO BpEM:d CaMOCTOSATEIIbHOM IIOAIrOTOBKH pa60‘II/IM MCCTOM B KOMIIBIOTEPHOM KJIACCE C
BBIXOJO0M B I/IHTepHeT B COOTBETCTBHUH C 00BEMOM HN3Yy4aCMbIX JUCHUIIIINH.

Ne Buz pabot MaTtepualbHO-TEeXHHYECKOE 00SCTICUCHHE TUCIUTIITUHBI (MOTYJIs)
U OCHAIIIEHHOCTh
1. | Jlexuuonnsle 3a- | JIekumoHHas ayquTOpHUs, OCHAICHHAsl MPE3EHTAlMOHHON TEXHU-
HSTHS KO (IPOEKTOp, 3KpaH, KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIO-
M nporpamMMmHbiM obecriedeHueM (I10) mist BocpousBeaeHus
daitnoB ¢opmara jpg u avi. JocTaTOYHBIM KOJHUYECTBOM IOCA-
Io4YHBIX MecT. Ne 327C
2. | Ilpaktuueckue AyauTopusi OCHalIeHHAasi TPeMs MEJIOBBIMH WJIM MapKepHBIMH J0C-
3aHATUS KaMH, JIOCTaTOYHBIM KOJUYECTBOM MOCAIOYHBIX MECT CO CTOJIAMHU:
Ne327C
3. | JlabopaTopHBbIe JlaGopaTopusi, yKOMIIJIEKTOBaHHAS CHEIIUATU3UPOBAHHON MEOEIbI0
3aHATUS U TEXHUYECKUMH cpelncTBaMu oOyueHus. [IpoBenenue 3ausatuil na-
O0paTOpHOrO MpakTUKyMma MpeaycMoTpeHo B «JlabopaTopuu ana-
noroBod u 1MGpoBoil dnnekTpoHuku» Ne327C Ha yuyeOHOM 000py-
JIOBAHUU.
5. | I'pynnoBsie [Tomenienne ¢ AOCTAaTOYHBIM KOJIMYECTBOM MOCAJOYHBIX MECT U
(MHAMBUIYATTb- MEJIOBOH HJIM MapKepHO# mockoii: Ne327C
HEBIE)
KOHCYJIbTAI[UU
6. | [Ipomexxyrounas | [lomemieHne ¢ JOCTATOYHBIM KOJHUYECTBOM IIOCAIOYHBIX MECT:
aTTeCcTalus Ne327C
7. | CamocrosiTens- Kabuner nmns camocTosTenbHOM paboThl, OCHAIIEHHBIH KOMIIBIO-
Has TEPHOW TEXHUKOW ¢ BO3MOYKHOCTBIO MOAKIIOUECHUS K cetn «1HTep-
pabora HET», MPOrPaMMOIl IKPAHHOTO YBEJIWYEHHUS U OOECHEYeHHBIN /10-
CTYIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
yHuBepcuteta: Ne 208c




