MWHUCTEPCTBO HAYKH U BBICILIEIO OBPA30BAHM S POCCHIICKOM

OEJIEPALIMH

(l)CIICpZiJ'IbHOC rocynapCrpeHHOC aBTOHOMHOE OGpiBOBilTCHI)IIOC yupexacHue BLICIICro

obpazoBaHus

"CAHKT-TIETEPBYPICKHH TOCY IAPCTBEHHBIA YHUBEPCHUTET
ADPOKOCMHYECKOI'O [TPUEOPOCTPOEHMA"

Kadenpa Ne 23

YTBEPXIAIO
PykoBOAUTENL HAMPABACHHS

0L, K.T.H.

(JIOMKHOCTB, YH1. CTCMCHL, IHIHHC)

B.A. Kazakos

(urest, astuais)

A

(no‘aéﬁ)

«22» mionst 2023 r

PABOYASI TTPOI'PAMMA JIMCLIUTTJIMHDBI

«AHaNOroBhe YCTPOIiCTBA MPOCTPAHCTBEHHO-BPEMEHHOI 00pabOTKH CHIHANIOBY

(HanMeHosaHIe HCLHIULIHbI)

Jluct cormacoBanms [72!60‘{Cfi rnporpaMmel AHCLHMIUTHHBI

[Iporpammy coctasiu (a)

f//, Y,
npod., ALT.H., pod Y. [1.H. ITetpos

&
(JIOJBKHOCTD, YH. CTCNEHb, 3KAHNE) \_/dwnnuc:;, ) (mHiumane, M)

[Iporpamma opoOpena Ha 3aceganun kadeapst No 23

«5» wionst 2023 r, nporokon Ne 7/23

3aseytoimnii kadeapoii Ne 23

JLT.H.,Mpodh. A.P. Bectryrun

(y4. crenens, 3s4Hue) Cb, nyfra) (utiigianst, hamims)

Orsercraennsiii 32 OIT BO 12.03.05(01

— 7 //
JIOLL, K. T.H. (/g, //,:/’ B.M. Kazakos

[Koj1 HAnpaeeHust MOArOTOBKH/
CrieuManbHOCTH

12.03.05

HaumenoBaHue Hanpasienus
MOArOTOBKH/ CHIEUHATLHOCTH

.Hﬁ3€pHZlﬂ TEXHUKA U JIA3CPHBIC TEXHOJIOIMH

Haumenopanue
HANPABJICHHOCTH

.HiﬂepHﬂﬂ TEXHHKA M JTa3epIILIC TEXHOJIOTHH

dopma o0yueHUst

Oo4vHas

Cauxr-Iletepoypr — 2023

(JLOJKHOCTD, Y. CTENEHb, 3B4HHE) (noumuce, l(a/m) (s, haminin)
3amecTHTENb AMPEKTOpa HHCTUTYTa No2 110 M MUECKOIt ‘1601‘(:
JOLL,K.T.H. 101, O.JI. Bansnuensa
(JIONEKHOCT, Y. CTENEHb, 3BAHIE) (noarucs, gara) (nHinumansl, pamunis)



AHHOTAUA

JucuuiuiiHa «AHAJIOTOBBIE YCTPOWCTBA MPOCTPAHCTBEHHO-BPEMEHHOW 00paboTKu
CHTHAJIOB» BXOJUT B 0Opa30BaTENbHYIO IMPOrpaMMy BBICIIErO OOpa3oBaHUS — IMPOrpaMMy
OakamaBpuaTa IO HAMpPaBJICHHUIO MOATOTOBKH/ criermasibHOCTH 12.03.05 «Jla3zepHast TeXHUKA U
Ja3epHbIE TEXHOJIOTMW» HampaBlIeHHOCTH «JlazepHas TexHHMKAa M Ja3€pHbIE TEXHOJIOTUNY.
Jucuummnaa peanu3yercs kadempoid «Ne23y.

JucuuiuivHa HaneneHa Ha (JOpMUPOBAHKE Y BHIITYCKHHUKA CIIEIYIOIINX KOMIIETCHIUI:

[IK-7 «CrnocobeH K y4acTuio B pa3pabOTKe TEXHHUYECKHMX TpeOOBaHMU M 3alaHU Ha
IIPOEKTUPOBAHUE THUIOBBIX CXEM NPHOOPOB, y3JI0B U J€TaJIel JIa3epHOM TEXHUKH U JIa3€pHBIX
OIITUKO- AJIEKTPOHHBIX TPUOOPOB U CUCTEM»

ConepxaHue JUCHMIUIMHBI OXBaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C Ha3HAUYEHUEM
pamuotexunyeckux cucreM (PTC) u ycTpoilcTB, NpUHIMIAMH MOJY4YEHUsS] UMU UHGOpMaIuy,
ponpto  yazepoB B coBpeMeHHbIX PTC, TexHuueckas peanuszalusi pajnOCHUCTEM,
npoctpancTBeHHO-BpeMeHHble (I1B) mpeoOpa3oBanust u onrtudeckas oOpaboTka curHaios. B
Kpyr BOIIPOCOB TAaKK€ BXOJAT: KOTE€PEHTHBIE OINTUYECKUE IPOLIECCOPBI, PaTUOONTHYECKUE
aHTEHHbIE  PELIETKH, rojorpauueckue  METO/bI, I1B o0pa0oTKka  CHUTHAJIOB
aKyCTORJIEKTPOHHBIMHU TIPOILIECCOPAMU M HCIIOJIb30BAHME JIa3€pOB B YCTPOMCTBaX ONTHYECKOMN
00pabOTKN CUTHAJIOB.

[IpenogaBanue OUCHUIUIMHBL TpeIycMaTpUBaeT cienyromue (opMbl OpraHu3aluu
y4eOHOTr0 Tpoliecca: JICKIUH, jJabopaTopHble pabOTHI, CaMOCTOsATEIbHAs padoTa CTYACHTA,
KOHCyJbTanuu. llporpaMmoil AMCHMIIIIUHBI TPETYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS:
TEKYIINI KOHTPOJIb YCIIEBAEMOCTH, TPOMEXKYTOUHAs aTTecTalus B (popme 3auera.

OO6mast TpyA0€MKOCTh OCBOCHHUS TUCIIUTUIMHBI COCTABIISIET 3 3a4€THHIX enuHuIlbl, 108 gacos.
SA3bIK 00yUYeHUS 10 AUCITUTUTHHE «PYCCKUI.



1. IlepeueHb mIaHUpPYEMBIX PE3YJILTATOB OOYUYEHUS 110 IUCLHUIIIMHE

1.1. llenu npenojaBaHUs AUCLUIUIMHBI «AHAJIOTOBBIE YCTPOMCTBA NMPOCTPAHCTBEHHO-
BpEMEHHOM 00pa0OTKH CUTHAJIOBY», BXOJASIICH B CUCTEMY IUCIUIUIMH HAa KOTOpOW Oazmpyercs
MOJIrOTOBKAa OakalaBpOB TEXHHKHM M TEXHOJOIMM IO HampaBiieHHIO «Jla3sepHas TeXHUKa H
Ja3epHBIC TEXHOJIOTUWY, SBIISETCS TMOIYYEeHHE CTYyJEHTaMH HEOOXOIMMBIX HAaBBIKOB B OOJIACTH
M3ydeHue (PU3MUECKUX MPOIECCOB M SIBICHHA. JTO MO3BOJHUT HCIOIH30BATH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCLMIUIMH B MPOPECCUOHAIBHON MAESITEIbHOCTU IPH HCCIEAOBAHUU
SBJICHUH, TPOUCXOJALIMX B PAJUOTEXHMUECKUX CHUCTEMaX, a TaKXKe B IPEACTaBICHUE
BO3MOXHOCTH CTYJEHTaM pa3BUTh U IPOJAEMOHCTPUPOBATh HAaBBIKM B O0JIACTU OBJIAJICHUS
MIPaKTUYECKUMU METO/IaMHU UX pa3paboTKu.

1.2. JucuurmummHa BXOAMT B  COCTaB  dYacTH, (OPMHUPYEMOH  y4acTHHKaMH
o0Opa3oBaTeNbHbIX OTHOIIEHUH, 00pa30BaTeNIbHOI MpOTrpaMMbl BBICIIEr0 00pa3oBaHus (nanee —
OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yJIbTATOB OOYUEHHS 110 AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yabTatamu ocBoenus OI1 BO.

B pesynbrare u3ydeHus AMCHMILIMHBI OOy4aIOLIUICS AOJDKEH 00ianaTh CIETYIOIIUMU
KOMITETEHIUSIMU WM UX 4YacTsMU. KoMIleTeHIIMN 1 MHAMKATOPbl UX JAOCTH)KEHUS MPHUBENIECHBI B
tabmuue 1.

Tabaua 1 — [lepeueHb KOMIETEHIMH U HHAUKATOPOB UX JIOCTHXKEHUS

Kongn
Kareropus (rpymnmna) Koxa 1 HanMeHoBaHMe UHIMKATOPA JOCTHKEHUS
HauMEHOBaHHUE
KOMIICTCHITUN KOMITETCHITHT
KOMIICTCHITUHN
[1K-7.3.1 3HaTh OCHOBHBIE 00JIACTH MPUMEHEHUS
JIA3€pPHON TEXHUKH U JIA3€PHBIX TEXHOJIOTHI;
MPUHIIMIIBI IOCTPOEHUS U COCTAB JIa3ePHBIX
npuOOpPOB U CUCTEM; TPUHIIUIIBI
KOHCTPYHPOBAHUS J1a3epHBIX ONTHUKO-
AJIEKTPOHHBIX MPUOOPOB, UX Y3JIOB U AIEMEHTOB;
[IK-7 Cnocoben k P PHDOPOB, 1X ¥ ’
ONTUYECKUE MaTepuabl U TEXHOJIOTHH;  OTIACHBIE
y4acTHIO B
paspaboTke U Bpe/IHbIE IKCILUTyaTallMOHHbIE (PaKTOPBI, UX
MpeIeNbHO-I0IyCTUMbIE YPOBHH BO3JICHCTBUS Ha
TEXHMHICCKHX qgn(z)[BeKa TEXHZK U OK yr>)1<a}om 10 f:[ eay npu
TpeOOBaHMI 1 ’ Y 2 Y0 epeay Y
y 9KCIUTyaTaIUH JIa3epHBIX CUCTEM U TEXHOJIOTHIA;
3a/laHuil Ha .
METO/JIbl pabOThI C HAYYHO-TEXHUYECKOM
[Ipodeccuonanpubie | IPOESKTUPOBAHUE . .
auTepaTypoi u nHpopMarueit
KOMIIETEHIINH TUIIOBBIX CXEM

npuOOpOB, Y3JI0B U
neTaneil nazepHoii
TEXHHUKH 1 JTa3€PHBIX
OTITHUKO-
ANEKTPOHHBIX
npuOOpPOB U CHCTEM

[1K-7.Y.1 yMeTh aHaIM3UPOBATh TEXHUYECKUE
TpeOOBaHUS, MPEIbIBISIEMbIEC K
pa3pabaThIBaeMbIM ONTUYECKUM y3JIaM U
3JIEMEHTaM JIa3epHBIX TPHUOOPOB U CUCTEM;
onpeaensiTh, GopMyIUpoBaTh U 00OCHOBHIBATH
TpeOoBaHUS K pa3padaThIBAEMbIM Yy3JIaM H
AJIEMEHTaM JIa3epHBIX TPHUOOPOB U CUCTEM;
000CHOBBIBATH Mpe/IaraeMble TEXHUYECKUE
pelieHus Mpu NPOEKTUPOBAHUHU Y3JI0B U
9JIEMEHTOB JIa3ePHBIX TPUOOPOB U CUCTEM C
MpUMEeHEeHHEeM WH(OPMAIMOHHBIX PECYPCOB U
TEXHOJIOTHI

2 Mecto qucummiuHel B cTpykrype OI1
JucuuruinHa 0a3upyercss Ha 3HAaHUSAX, paHee MPHUOOPETeHHBIX CTYACHTaMH IpU
U3YYEHUH CIEAYIOINX JUCIUIUINH:




MaTeMaTUYeCKUH aHaIn3,
¢busuka,
PaIMOTEXHUYECKUE 1IETTH U CUTHAJIBI,
MaTepuaIoBeCHHE ,
AJIEKTPOHHUKA,
AJIEKTPOAKYCTUUECKUE TTPeoOpa3zoBaTeiu.
Ja3epHbIE U3MEpPEHUs,
e ycrporictBa CBY u aHTEHHBI.

3HaHUS ¥ HABBIKU, MOJYYCHHbIC MIPU U3YUYEHUU MaTepuaia JaHHON JUCIUILIMHBI UMEIOT
KaK CaMOCTOSITeJIbHOE 3HAYCHUE, TaK M UCTIONB3YIOTCS TIPU U3YUECHUU JPYTUX JTUCHIUTLINH:
aKyCTOOIITUYECKHE YCTPOMCTRBA,
(hyHKIIMOHANIbHBIE YCTPOMCTBA BOJTHOBOM JIEKTPOHUKH
CHUCTEMBI CBSI3H,
Jla3epHBIE CUCTEMBI CICIIUATBHOTO Ha3HAYCHUSI.

3 O06beM U TPYJTOEMKOCTh JUCITUTUTHHBI
JlanHble 00 o0meM o0beMe NUCLUIUIMHBI, TPYJIOEMKOCTH OTAENBHBIX BHUJIOB y4eOHOU
paboThI O AUCIUTUTHHE (M pactpeeNieHne ITOH TPYJAO0EMKOCTH M0 CeMEeCTpaM) MPeCTaBICHEI B

Tadnuie 2.
Tabnuia 2 — O6beM U TPYJI0EMKOCTh JUCITUTIIIHBI
TpyoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocms OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020Mo6Ku 17 17
AyoumopHnwle 3anamus, BCETO 4ac. 34 34
B TOM YHCIJIE:
nekruu (JI), (vac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
(1ac)
nabopartopubie paboTsl (JIP), (dac) 17 17
KkypcoBoii poekt (padora) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmosmenvnasn paboma, Bcero (dac) 74 74
Buo npomesxcymounoii ammecmayuu: 3auer,
mudd. 3ager, sk3amed (3auer, Hdudd. 3au, | 3auer 3auer
DK3.%%*)

EZ3

[IpuMedanue: kaHmUAATCKUIA IK3aMEH

3.1 Conep:xkaHue THCHUILIAHBI
Pacrnipenenenue Tpy10eMKOCTH AUCHUIIINHBI TIO pa3AenaM U BUAaM 3aHITUH.
Paznensl, TeMBl JUCHUILTUHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIuIe 3.

Ta6n1/1ua 3. — Pasz[enm, TEMbI JUCHUIIIIMHBI U UX TPYAOCMKOCTDb

Pazgensl, TeMBI JUCITUTUIMHEI Jlex I1 JI K C
100505 3(C3) P II PC
Cemectp 7
Pasnen 1 1 | | 9




Tema 1.1. CoBpeMeHHbIEC TOHATHS O
PaMOTEXHUYECKUX CHCTEMAX.
Tema 1.2. [IpocTpancTBeHHO-
BPEMEHHOE OIMCAHHUE MPOIECCOB.

Paznen 2. O6o0uienHas cxema u
OCHOBHBIE XapaKTePUCTUKH
panuocucTeM
Tema 2.1. CtpykTypa U nopsJ1ok
W3yYeHUS TUCHUILTHHBL. O3HAaKOMIICHHUE
¢ y4eOHOH JInTepaTypoi 1Mo Kypcy.
Tema 2.2. Haznauenue
PaTMOTEXHUYECKUX CHCTEM H
YCTPOWCTB.

Tema 2.3. O600611eHHas cxema u
OCHOBHBIE XapaKTEPUCTUKU
paauocucreM. Kinaccudukanus.

Tema 2.4. [TpyHUIUIIBI TOTYYESHUS
MHPOPMAIINN PATHOTEXHIUECKUMH
CHCTEMaMH.

Tema 2.5. AnepTypa aHTE€HHBI KaKk
MIPOCTPAHCTBEHHAS BXOTHAS
XapaKTePUCTUKA PATUOCUCTEMBI.
Tewma 2. 6. Posib n1a3epoB B
COBPEMEHHBIX PaJIMOTEXHHUECKIX
cucreMax.

30

Paznen 3.0ntumansHbiil npueMauk [1B-
CUTHAJIOB. TexHHUecKas peanu3anus
PavOCUCTEM.

Tema 3.1. [IpocTpaHCTBEHHBII TPaKT
COTJIaCOBAHHOTO MPUEMHUKA
PaaOCUCTEM C AaHTEHHOM PEIIETKOM.
Tema 3.2. OntumanbsHas CTPyKTypa
MIPUEMHOI0 yCTPOMCTBA.

Tema 3.3. IlononTuMaibHBIE
ctpyktypsl. [IB npeobpazoBanue u
onrTuyeckas o0padoTKa CUTHAJIOB
Tema 3.4. KorepeHTHbIE ONTHYECKHUE
MIPOLIECCOPBI.

Tema 3.5. PaguoonTtuueckue aHTEHHBIE
pemetku (AP).

Tewma 3.6. I'onorpaduyeckue METOIbI.
Tewma 3.7. IIB 06paboTka CUTHAIOB
aKyCTORJIEKTPOHHBIMU MIPOIECCOPAMH.
Tewma 3.8. [ludpoBbic aHTCHHBIC
PEIIETKU.

Tema 3.9. Hcnonb3oBaHue j1a3epoB B
yCTPOMCTBAaX OMTUYECKOM 00pabOTKH
CUTHAJIOB

35

Uroro B cemectpe:

17

17

74

Uroro:

17

17

74




[IpakTnueckas
00yJaromuMucs

IOATOTOBKA  3aKIIOYAaCTCd B HCINOCPCACTBCHHOM  BBINNOJHCHUU

ONIpPENICNICHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymei

npo(heCcCHOHATBHON eI TEIBHOCTBIO.

ConeprkaHue pas/iesioB U TEM JICKIIUOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabnuma 4 - Conepkanue pas3/ieioB U TEM JICKIIMOHHBIX 3aHATHI

Howmep pa3zgena

HasBanue u copepxanue pa3zieioB U TeM JEKIIMOHHBIX 3aHITUH

1

CoBpeMeHHbIE OHATUS O PAAUOTEXHUYECKUX CUCTEMAX.
[IpocTpaHCTBEHHO-BPEMEHHOE ONUCAHKE ITPOLECCOB

2

O0600111eHHasl cCXeMa U OCHOBHBIE XapaKTEPUCTUKU PaIMOCUCTEM

CrpyKkTypa ¥ NOpSAIOK M3y4eHUs TUCHUILIMHBL. O3HaKOMIIEHHE
¢ yueOHOM nuTepaTypoil mo kypcy. HasnaueHue paamoTexXHUUYECKHUX
cucteM U ycrpoiictB. (OO0oOmieHHas cxemMa W OCHOBHBIE
XapakTepucTuku  paauocucteMm.  Krnaccubukamus.  [TpuHIUIBI
MOJIy4eHUs HH(OPMALIUK PaIMOTEXHUYECKUMU CUCTEMaMU. AniepTypa
AHTEHHbl ~ KaK [POCTPAHCTBEHHAs  BXOJHAs  XapaKTepUCTHKA
paauocucteMmbl. Poib 51a3epoB B COBPEMEHHBIX PaJMOTEXHUYECKHX
CUCTEMaX.

OntrmanbHbeii npueMHUK [IB-curnanos. Texnudeckas
peanusanus pagruoCucTeM.

IIpocTpaHCTBEHHBI  TPAKT  COIMVIACOBAHHOTO  MPUEMHHKA
PaguOCHCTEM C aHTEHHOM pemeTkod. OnTtumalbHas CTPyKTypa
npuemMHoro ycrpoucra. [lomontumanbHbie  CTpyKTyphl. [IB
npeoOpa3oBaHue W onTHUYecKas oO0paboTka curHaimoB. KorepeHTHBIE
ONTHYECKUE Tpoueccopsl. PanmoonTryeckue aHTEHHBIE PEHIETKU
(AP). Tonorpadpuueckue ™etoasl. IIB  00paboTka CHUTHAIOB
aKyCTORJIGKTPOHHBIMU  Tpoueccopamu.  LludpoBbie  aHTEHHBIE
pemetku. Mcnonp30BaHHE J1a3epoOB B YCTPOMCTBAX ONTHYECKOMH
00pabOTKN CUTHAJIOB.

a.

[TpakTrueckue (CeMUHAPCKUE) 3aHATUS

Tembl mpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B TAOIHUIIE .

Tabmuma 5 — I[IpakTrdeckue 3aHITHS B UX TPYJIOEMKOCTh

N3 Hux No
No | Tewmbl npaktuueckux | Dopmbl mpakTUyecKuX | TpyaoeMKOCTb, |MpPaKTUYECKOM |pa3aerna
/a 3aHATUN 3aHATUN (gac) MOJATOTOBKH, | IMCIIHII

(dac) JINHBI

Y4eOHBIM IUIAaHOM HE npeayCcMOTpEeHO

|

Bcero

Tembl 1abopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb ITPUBEICHBI B Ta0IuIe 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne
Tpynoe Ne
HaumenoBanue nabopatopHbIx paboT (1ac) pasznena
/m MKOCTDE, (H3€) | rcnunmmHsl
Cemectp 7
‘ JlabopatopHas pabora 1. MccnenoBanue AUCIIepPCHOHHOTO ‘ (4 gaca) 2




aHAJIM3aTopa CIEKTpa.

JlaboparopHas padota 2. MccnenoBanue nepeMeHHOM (4 gaca)
JIMHUH 32JICP’)KKU HA OCHOBE TUCTIEPCHOHHBIX JI3.
JlabopatopHas pabdora 3. MccnenoBanue aHamM3aropa (4 yaca)
CIIEKTpa Ha OCHOBE MMPOCTPAHCTBEHHOr0 (PUIIbTpA.

JlabopaTopHas pabora 4. Uccnenoanue (5

aKyCTORJIEKTPOHHOT'O  YCTPOWCTBAa  MPOCTPAHCTBEHHOM | yaca)
00paboTku curnanoB AP.

Bcero: | 17

1.1. Kypcosoe npoekTupoBanue (pabora)

VY4eOHBIM MJIaHOM HE IIPETyCMOTPEHO

b. CamocrosiTenbHas paboTa 00yJaronuxcs
Bunel camocTosTenbHON paboThI U €€ TPYI0EMKOCTh ITPUBEIEHBI B Ta0nUIIE /.

Tabnuma 7. Bugsl caMocTOsTENIbHOM pabOThI U €€ TPYJI0EMKOCTh

Bun camocroarensHOM paboOTHI Bc Cemec
€ro, gac Tp 7, 4ac
1 2 3
CamMocTrosiTeJibHas padoTa, BCEro 7 74
4
U3y4YEHUE TEOPETUIECKOrO MaTepraa 6 64
mucturunHe! (TO) 4
Kypcosoe npoekruposanue (KII, KP) 0 0
pacueTHo-TpaduuecKue 3a/1aHus 0 0
(PT3)
BhinonHenue pedepara (P) 0 0
IToaroToBka K TeKyLieMy KOHTPOJIIO 1 10
(TK) 0
nmomarrHee 3aganne (/13) 0 0
KOHTPOJIbHbIE ~pabOThl  3a0YHHKOB 0 0
(KP3)
4, [Tepedenp yueOHO-METOAMIECKOTO 00ECIICUSHUS

JUIS CaMOCTOSITEIbHON PabOThI 00YYAIOMIMXCS MO JUCIUILIUHE (MOIYJIIO)

Y4eOHO-MeTOIUYECKUE MaTepHUalbl A CaMOCTOSTENbHON paboThl OO0yYaromMXcs yKa3aHbl B
.. 6-10.

5. HepequL IMCYATHBIX U 3JICKTPOHHBIX y‘{e6HBIX I/IB,HaHI/Iﬁ
HepequL ICYATHBIX U 3JICKTPOHHBIX y‘le6HBIX I/IS,Z[aHI/Iﬁ IIPUBCJICH B Ta6J'II/II_Ie 8.

Tabnuua 8 — [lepeyeHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3IaHUH

HIudp bubnuorpaduueckas cepiika / URL agpec KomnuecTso
9K3EMIUIPOB B
oubauoreke
[621.396.67 — ¥82] |1. Vcrpoiictea CBU wu anrennst / Ilog pen. 19
J.N.Bockpecenckoro. — M.: PannorexHuka.
[621.396.2 - P15] 2006.-376 c. 12




[621.27/29]

2. LludpoBsie 1 aHAIOTOBBIE CUCTEMBI TIEPEIAyu:

3.

V4. nns By3oB / iBanoB B. U. u ap. — M.:
lNopsiuasg nunus - Tenexkom, 2003. -232 c.

Kaitho I' AkycTuueckue BOJIHBI. Y CTpPOMCTBA,
BU3yalnu3alus W a”ajoroBas  oOpaloTka
curHanoB. M.: Mup. 1990. - -665 c.

Hludp

bubnmorpaduyeckas ccoiika/ URL agpec

KomuuecTBo 3K3.

[621.396.61 — 1]75]

[621.396.9 — JI84]

[621.396.92 — ®19]

[621.391.26 — I186]

[621.27/42]

[621.396.67.01 — I178]

[621.396.677 — B76]
[621.37/39]

4. [IpocTpaHCTBEHHO -

. IIpoektupoBanue

paauocucTeM u
paguoyctpoiictB: Yu. mist By3oB / ['yrkun JI.C.
— M.: Pagno u cBs3b. 1986.-288 c.
OOpaboTka CHUTHAJIOB B PaJUOTEXHUUYECKUX
cucremax / [Tox pen. Jlykomkuna A.I1. JI.: U3zx.
Jlenus. ynuBepcuteta .1987.- 473c.
@anpkoBuu C.E. m np. OnTumanbHbIA npuemM
[IB - curHajioB B paJinOKaHANIAX C PACCESTHUEM.
M.: Panno u cBsizb. 1989.- 296¢.
BpeMeHHasi 00paboTka
curnanos / ITox pen. Kpemepa 1.51. M: Paguo u
cBs3b. 1984. - -275¢.
AKYCTO3JIEKTpOHHBIE yCTpOicTBa 00pabOTKU
ruipoakyctudyeckux curtainoB /B.M. Poraues,
IT.H. IlerpoB, B.C. Kpasen, C.B. Kynakos.
CII6.: Cynoctpoenue, 1993, 184 c.
ITpo6nembr antennoi texuuku / Ilom. pen.
baxpaxa JI.JI.: Panuo u cBsi3b. 1989. - 368 c.
Bockpecenckunit JI.M. Pagmoontudeckue AP.
M.: Pagno u cBs13b. 1986.-240 c.
Kouemacon B.N. AKYCTO3JIEKTPOHHBIE
®dypre - mpoueccopbl. M.: Paguo u CBA3b.
1986.-256 c.

20

4

[Tepeuenb
TEJICKOMMYHHUKAIIMOHHOM CETH
npuBeieH B Tadnwiie 9.

6.
uH(GOPMaIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «HTepHEeT»
ANEKTPOHHBIX

[IepeueHb ANIEKTPOHHBIX 00pa30BATEIbHBIX PECYPCOB

o0pa3oBaTeNbHbIX
«HTepHeTy,

pecypcoB nH(pOPMaIMOHHO-
HEOOXOAMMBIX JJIi OCBOCHHS JTUCIHUILIMHBI

Tabmuma 9 — Ilepeuens pecypcoB nHdpopmarmonHo-reaekommyHukanuonto cetu MHTEPHET,
HE0OXOMMBIX JJIsi OCBOCHHUS AUCHUTLIIMHBI

URL anpec

HanmenoBanue

http://bookfi.org/book/807325,

YcTpoiicTBa IPOCTPaHCTBEHHO-BPEMEHHOM 00pabOTKH CUTHAJIOB.
Mertoandeckne yKa3aHusl K BBITIOJTHEHHUIO J1a00OpaToOpHbIX padoT Ne3,4 /
I1.H. ITerpog, A.B. Cenun, CII6.: I'YAII, 2006, 38c.

http://window.edu.ru/library/pdf2t
xt/057/45057/21835

YcTpoiicTBa MpOCTPaHCTBEHHO-BPEMEHHOM 00paOOTKH CUT'HAJIOB.
MeTtoaudeckue yka3aHus K BBIMIOTHEHUIO TabopaTopHbIX paboT Nel,2 /
[1.H. Iletpos, A.B. Cenun, CII6.: I'VAII, 2007, 39c.

http://quap.ru/quap/kaf23/

byraes A.C., Imutpues B.®., Kynakos C.B. YcrpoiicTBa Ha
IOBEPXHOCTHBIX akycTHueckux BosHax. C.-IletepOypr. I'VAIIL 2009.
188c.

http://quap.ru/quap/kaf23/

Jmutpues B.D. YcerpoilicTBa HHTErpaabHON 3JIEKTPOHUKH.
Axycrosnektponuka. C.-IlerepOypr. 'YAIIL, 2006, 168 c.

http://quap.ru/quap/kaf23/

3axaposa E.B., JlImutpues B.JI. Meroanueckue ykazanus K
71a00paTOPHBIM paboTaM MO Kypcy «AKYCTOAJIEKTPOHHBIE



http://bookfi.org/book/807325
http://guap.ru/guap/kaf23/
http://guap.ru/guap/kaf23/
http://guap.ru/guap/kaf23/
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\ ycrpoiictBay C.-IletepOypr. 'YAIL 2011.

a.  Ilepeuenn

7. [lepeyenp nHGOPMAIIMOHHBIX TEXHOJIOTHIA

nporpaMmMHOIO 066CHC‘ICHI/I$I, HCIIOJIB3yEeMOI'0o IMpHu OCYHICCTBJICHUU

00pazoBaTeNBHOrO MpoIlecca MO0 AUCIUILTHHE.
[lepedyeHp UCIOIB3yEeMOro MPOrpaMMHOTO obecrieueHus npeacTasieH B Tadmure 10.

Tabmuma 10— [Tepeuens mporpaMMHOT0 0OecIieueHUs

Ne o/t

HaunmenoBauue

He npenycmotpeno

b.  Tlepeuyenn

MH(}OPMallMOHHO-CIIPABOYHBIX CUCTEM, HCIIOJIb3YEMBIX npu

OCYIIECTBJIEHUU 00pa30BaTEILHOTO MPOIIEcca MO AUCHHUIIIINHE
[lepeueHr UCHONB3YEMBIX HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBIEH B

Taonuie 11.

Tabnuma 11— [lepeuenp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HaunmenoBauue

He npenycmorpeno

8. MarepuanbHo-TeXHUYECKas 6a3a

CoctaB mMaTepuanbHO-TEXHUYECKOW 0a3bl MpejacTaBieH B Tadnuie 12.
Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKON 0a3bl

Howmep aynutopuu
Ne i/mm HanmeHoBaHue COCTaBHOM YacTH MaTepUaTbHO-TEXHUYECKOMN 0a3bI (pm
HEOOXOAMMOCTH)
1 JlexuMoHHAs ayauTOpUS I'act, 22-13
5 Crnenunanu3upoBaHHas 1abopaTopus « AHAJIOrOBbIE YCTPOMCTBA l'acr, 22-13
ITBOCy
9. OueHouHbIe CpeICcTBA Ui IPOBEICHUS MPOMEXKYTOYHOM aTTeCTalluU
a. CocTaB OLICHOYHBIX CPEACTB/JIS MIPOBEICHUS IPOMEKYTOUHOM

aTTECTAIlMU 00YyYarONIUXCs 10 TUCIUIIIMHE TPUBEACH B Tadimie 13.

Tabmuna 13 - CoctaB dhoH/1a OLIEHOYHBIX CPEJICTB JJIsl IPOMEKYTOUHOM aTTECTALIMH

Bug npomexyTouHoit
aTTecTaluu

[TpuMepHBIii TepeueHb OLICHOYHBIX CPEJICTB

3aueTr

Crniucok BOIpoCOB;

1. OcHoBHbIE MOHATHUS O P-T cuctemax. Knaccuduxaius paguocuctem.

2. O606mmeHHas (GyHKIMOHAIbHAS CXeMa PaJUOCUCTEMBI.

3. HampaBnenHnoctp usnyuateneid U npueMHUKOB. [Inockas aHTeHHa B
6eckoneyHoM skpane. [Ipubnmxenue "Oypne".

4. HampaBieHHOCTbh M3Jlydaresnel u mpueMHUKoB. [Inmockas aHTeHHa B
6eckoHeuyHOM 3kpane. [Ipubmkenus "tenn", "dpenens"”.

5. BonHoBOoe mone kak mnpocTpaHcTBeHHO-BpeMeHHOH (IIB) curnan.
Mopenu aHTEHH.

6. Onucanue nmosus B packpbiBe miaockoil AP. [Ipunimn dakropuzanum.

KoaduunenT nepenauu ciost npocTpaHCTBA.

8. NmmynbcHas XapakTepHCTUKa CJIOs TPOCTPAHCTBA.

~

TecTrl.
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B kauecTBe KpuTEpHEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTU

(ocBOeHMS) KOMIIETCHIIMH OOydYalomUMUCS TPUMEHSeTCs S-OamipbHas IIKama OIEHKHU
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, KOTopas npuBeaeHa B Tabmuue 14. B teyenue cemectpa
MOJKET HcTosib30BaThes 100-0anmpHas mKaga MOIYJIbHO-PEUTHHTOBOW CUCTEMbI Y HUBEPCHUTETA,
IIpaBUJIa UCIIOJIb30BAHMSI KOTOPOM, YCTaHOBIJIEHBI COOTBETCTBYIOIIKUM JIOKAJIbHBIM HOPMATUBHBIM

aktoMm [ YAIL

Tabmuua 14 —Kputepuu ouieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETECHIIUI

Or1eHKa KOMIIETEHITII

5-0aubHag 1kana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA

«OTIIMYHO>»
(GadTCHO»

— oOyuarouuiicss TiyOOKO M BCECTOPOHHE YCBOMWJI IPOIPaMMHBIM
MaTepuair;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIHFHO M TPAMOTHO €T0 M3JIaraer;

— OMUPAsCh Ha 3HAHUS OCHOBHOW W JOTIOJHUTEIHHOW JIUTEPATypPHI,
TECHO NPHBSI3BIBAET YCBOCHHBIC HAYYHBIE TTOJIOKEHUS C TIPAKTHIECKOM
JIeSITeTbHOCTBIO HAIIPABIICHHS,

— yMeJo 0OOCHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMBIC UM H/ICH,

— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;

— CBOOOIHO BJIAJICET CHCTEMOM CTIEIMATM3UPOBAHHBIX TTOHSITHIA.

«XOPOLLIO»
«3aUTEHO»

— 00ydJaronuiics TBEPIO YCBOWI MPOTPAaMMHBIA MaTeprai, TPaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBfl?;I)IBaeT YCBOGHHI)IG 3HAHUA C HpaKTI/I‘IeCKOfI OCATCIIBHOCTBIO
HAaIlpaBJICHUS;

— apryMEHTUPYET HAYUYHBIE MOJOKEHU;

— JIeJIaeT BBIBOJILI M 000OIIEHHUS

— BJAJIeeT CUCTEMOH CICIMATM3UPOBAHHBIX TTOHSITHH.

«yOBJIETBOPUTEITHHO
«3aUTEHO»

— 00y4Jaronuicss yCBOMJI TOJIBKO OCHOBHOM NPOTPaMMHBIN Matepua,
[0 CYILIECTBY H3JIaraeT €ro, Omupasch Ha 3HAHUSA TOJIHKO OCHOBHOM
JUTEpaTyphl;

— JIOIyCKaeT HeCYIeCTBEHHbIEC OIINOKN U HETOUHOCTH;

— UCTIBITBIBACT 3aTPYJHEHHS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET Hay4HbIE MMOJI0KEHHUS;

— 3aTpyaHsieTcs B OPMYIUPOBAHUU BBIBOJOB U 00OOIICHHIA;

— YaCTUYHO BJI3/ICET CUCTEMOH CIelMaTM3UPOBAHHBIX MOHSITHIA.

«HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— o0yJaronuiics He YCBOWJ 3HAYUTEIBHON 4YacTH IPOrpaMMHOIO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W  HETOYHOCTH  IPH
paccMOTPEHHUH MPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— WCIIBITHIBACT TPYIHOCTH B MPAKTHYECKOM MPUMEHCHUU 3HAHUIA,

— HE MOYKET apryMEHTUPOBATh HAYYHBIC ITOJIOKCHUS,

— He (OPMYJIHPYET BEIBOJIOB H 0000IICHUI.

C.

Tunossie KOHTPOJIBHBIC 3a/IaHNA UJIW UMHBIC MAaTCPUAJIbI.

Bormpocs! (3amaun) a1 sK3aMeHa peIcTaBlIeHbl B Tadnuie 15.
Tabnuma 15 — Bonpocs! (3agaun) a1 K3aMeHa

Ne n/n

Kon

[Tepeuens BompocoB (3a1a4) i SK3aMeHa
WHNKATOpa

Y4eOHbIM MJIaHOM HE MPEeIyCMOTPEHO

Bomnpocs! (3anaun) i 3adera / aud¢. 3auera npencrasiaeHs! B Tabnuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3auera / qudd. 3agera

‘ Ne /m ‘ Ilepeuens BonpocoB (3a1a4) i 3aueta / nuddepeHIpoBaHHOTO ‘ Kog
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3ayeTa MHAMKATOpa

1 OcHoBHBIE TIOHATHSA O P-T cucteMax. Knaccudukarus paguocucrem. | [1K-7.3.1

2 O06o006meHHas (GyHKIIMOHAbHAS CXeMa PaHOCUCTEMEI.

3 HanpaBneHHOCTh m3ityuyaTeneid U NMpUEMHHUKOB. IInockas aHTeHHa B
6eckoHeyHoM skpane. [Ipubmmkenue "Tenn".

4 HanpaBnenHocth usiyuatened u nmpueMHHUKOB. [lnockas anTteHHa B
6eckoHeuHoM dkpane. [Ipubmnkenne "Openens".

5 HanpaBneHHOCTh u3ilyyaTened M NMpUEMHHUKOB. IInockas aHTeHHa B
O6eckoneyHoM dkpane. [Ipudbmmkenne "dypne".

6 BonnoBoe mnone kak mnpoctpaHcTBeHHO-BpemeHHoH (IIB) curnan.

7 Mopenu aHTEHH. I1IK-7.V.1

8 Onwucanue noist B packpbiBe Mockoi AP.

9 [puHnun ¢axkropuszanuu.

10 Koaddumment nepegauu ciost mpocTpaHCTBa.

11 NMnynbcHas XxapakTepuCTHKA CII0S1 IPOCTPaHCTBA.

12 Monenu GpopmMupoBaHusi OTPAXKEHHOTO MOJIS.

13 @uU3NYECKUI CMBICI IPOCTPAHCTBEHHBIX YaCTOT.

14 NudopmannonHas eMKoCcTh curHainoB. [1B sKBUBaIeHTHOCTD.

15 AnepTypa aHTEHHbl — MPOCTPAHCTBEHHAs BXOJHAs XapaKTepHUCTUKa
PaMOCUCTEMBI.

16 Curaan, npyHIMaEMbIil aHTEHHOW PElIETKOM.

17 BeixonmHOM  curHanm  onTUManbHOro — npuemMHuka  kak 1B
KOPPEJALIMOHHON NHTETpaJl.

18 OnrnmanbHas CTPYKTypa I1B IIPUEMHOT'0 YCTpOWCTBA.
[IpocTpaHCTBEHHBIN TPAKT COTJIACOBAHHOTO MPUEMHUKA.

19 [TomontumansHbie cTpykTypbl [1B npuemuuka. YacToTHO 3aBUCHMBbIE
CUCTEMBI, CHCTEMBI C BPEMEHHBIM Pa3J€JI€HUEM CUTHAIIOB.

20 [Tomontumansueie cTpykTypsl [IB npuemuuka. MHOrokaHallbHbIE
(MHOTOTyY€BBI€) CUCTEMBI.

21 PamnoonTtuueckue antennsie pemetku (POAP).

22 AKYCTORJIEKTPOHHBIE TTPOIIECCOPBI 00paOOTKH CUTHAIIOB AP.

23 Iudpossie npuemubie anTeHHbIC pemeTkd (L{AP).

Tabauma 17 — Ilepeyerb TeM i KYpCOBOT'O TPOEKTUPOBAHHUS/BBIIIOJIHEHUS] KYPCOBOM paboThl

Ilepeyenr TeM i1 KypcOBOTO IPOSKTHPOBAHUS/BBIIOJHEHUS KypCOBOM padOTHI
MpeACTaBICHBI B Ta0OmIe 17.

Ne i/t

KYpCOBO#l pabOThI

[IpumepHbIil nepedeHb TeM AJisi KypcOBOro MPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO

BOHpOCLI A1 IIPOBCACHHUA HpOMe)KYTOIIHOI;'I arTeCrtaiii B BHIAC TCCTUPOBAHUA

MpeAcTaBiIeHbI B Tabnwuie 18.

Tabnuua 18 — IlpumepHblii mepeueHb BOIPOCOB VISl TECTOB

Ne [TpumepHbIil TepeyeHb BOIPOCOB /1JIsl TECTOB Kon
/1 WHJUKATOpa
1 OcHoBHBIE IOHATHS O p-T cuctemax. Knaccugukanus paanocucrem. | I1K-7.3.1
2 O06006menHas (yHKIIMOHATBHAS CXeMa PaIMOCUCTEMBI.
3 HanpasieHHoCTh u3iay4areneid u nmpueMHUKOB. Ilmockas aHTeHHa B
6eckoHeuyHOM skpane. [Ipubmkenue "Tenn".
4 HanpasieHHocTh u3iydareneid U npueMHUKOB. Ilmockas aHTeHHa B
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6eckoneyroM dkpane. [Ipubnmxenne "Openens".

S) HamnpasineHHOCTS M3ilydareneld U NpueMHUKOB. 1l1ockas anTeHHa B
0eckoneynoM dkpane. [Ipubmmxenne "Oypne".

6 BonnoBoe mnone kak npocrpaHcTBeHHO-BpemeHHOH (IIB) curnan. | ITIK-7.V.1
7 Mopenu aHTEHH.

8 Onucanue 1noist B pacKpbiBe MI0ckoi AP.

9 [Mpunnun ¢axkropuzanuu.

10 Koo duuumenT nepenauu ciost mpoCTpaHCTBA.

11 MMnynbcHas XapakTEpUCTHKA CII0sI IPOCTPAHCTBA.

[TepeueHs TeM KOHTPOJBHBIX PAOOT MO MUCHUIUIMHE OOYYaIONMIUXCS 3a09HON (OPMBI
oOydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOIBHBIX PAOOT

Ne /it [TepeyeHb KOHTPOJIBHBIX padbOT

He npenxycMmoTpeHo

d. Meroanueckue MaTepHalibl, ONPEACIAIOIINE  IIPOLETYPbI
OLICHMBAHMSI HMHJMKATOPOB, XapaKTEepPU3YyIOMIMX dTanbl  (HOPMUPOBAHMS  KOMIIETEHLUH,
colepKaTcsi B JIOKaIbHBIX HOpMaTHBHBIX akrtax ['YAII, pernmameHTHUpYROIMX MOPSIAOK H
MpoLeAypy NPOBEACHUS TEKYIIEr0o KOHTPOJS YCHEBAEMOCTH W IPOMEXKYTOYHOM aTTECTAlUU
obyuaroruxcst 'Y ATL

10. Meroanueckue ykazaHust 711 00yJaroIIuXcsi IO OCBOSHHUIO JTUCITUTUTAHBI

a. Meroanueckue ykazaHus Uit OOyYaroIIUXCS 1O OCBOCHHIO
JIEKIIMOHHOT'0 MaTepuaa .

OcHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE HW3JIOKeHHE ydeOHOro marepuana. Ha3znaueHue cOBpEeMEHHOHN JIEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMAIHMIO 1O TEME, a B OCBOCHUH
dbyHIaAMEHTANBHBIX TPOOJIEM UCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWS, HOBEHUIIHMX
JTOCTI)KEHUN HaydHOW MbICIH. B y4eOHOM mpoliecce JIEKIUs BBITTOTHIET METO0JIOTHUECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (PYHKIMU. JIEKIHs pacKpbiBaeT MOHATHUHBIN armapaT
KOHKPETHOM 00JIacTh 3HaHUsA, €€ MpoOJEMBbl, JAeT IEIbHOE MPEICTaBICHUE O IUCITUILUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JUCITUTUTHHAMM.

IInanupyemMele pe3yabTaThl IPU OCBOCHUU 00YYAIOIIMMUCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpEACIISIETCS 1IeJIEBOM YCTaHOBKOM K KaX 10l KOHKPETHOU TeMe;

— TMOJIy4eHHE OIbITa TBOPUYECKON PabOThl COBMECTHO C MpernoaBaTesieM;

— pasBuTHE MPO(PECCHOHANBHO-ENOBbIX  KAauyecTB, JIIOOBH K TpPeaMEeTy U
CaMOCTOSITEIIBHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHUE HEOOXOIMMOI'0 HHTEpeca, HEOOXOUMOT0 JIJIsi CAMOCTOSTEIILHON paboThI,

— TMOJy4YeHHE 3HAHHUN O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKU U TEXHUKH U O MIPOTHO3E
WX Pa3BHUTHS HA OIMDKANIIIAE T'OJIbI;

— Hay4uTbCid METOAMYECKH o0pabaThiBaTh Marepual (BbLACIATH TJIABHBIE MBICTH U
MOJIOKEHHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPATh HUX B  Pa3IMYHbBIX
¢bopMyaMpoBKax);

— TMOJy4eHHE TOYHOTO TTOHUMAHUS BCEX HEOOXOJUMBIX TEPMUHOB U MOHSITHA.

JIeKUMOHHBI MaTepuam MOXET COINPOBOXKIATbCSA JIEMOHCTpalMed CclaijoB U
WCIOJIb30BAHMEM Pa3laTOYHOTO MaTepHala MpU TMPOBEACHUU KOPOTKUX TUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK 0 AUCHUTUIHHE.

CTpyKTypa IpeJiocTaBICHUS JICKIIMOHHOIO MaTepyaa:

— CoBpeMeHHbIE MTOHATUS O PATUOTEXHUUYECKUX CUCTEMAX.
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— IIpocTpaHCTBEHHO-BPEMEHHOE OIIMCAHUE ITPOLIECCOB.

—  IIpuniuns! noxy4yeHuss HHGOPMAIMH PAIUOTEXHUIECKUMU CHCTEMaMH.
— Ponb 51a3epoB B COBpEMEHHBIX PaJMOTEXHUUECKUX CUCTEMAX.

— OnruManbHas CTpyKTypa IPUEMHOTO YCTPOICTBa.

— Amnanorossle ycrpoiictea [IBOC.

— Hcnonp3oBaHue 1a3epoB B yCTPOHCTBAX 00paOOTKH CUTHAJIOB.

b. Metoandeckne ykazaHus sl 00YYarOIuXCs MO BBITOTHEHHIO
1abopaTOPHBIX PadoT.

B xone BbimonHeHuss 1abOpaTOpHbIX pPadOT oOydaroUics AOKEH YriayOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHON METOJMKONM M TEXHHUKOU
9KCIEPUMEHTa B COOTBETCTBHUM C KBaIM(PUKAMOHHON XapaKTEpUCTHUKON oOyuaromierocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT W3 IKCHEPUMEHTANIbHO-TIPAKTUYECKOM, pacdyeTHo-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

Boinonnenue n1abopaTopHbIX pabOT 00ydaromUMCS SIBISIETCS HEOTHEMIJIEMOM YacThIO
U3Y4YEeHMs] JUCUUIUIMHBI, OIpenensieMod ydeOHBbIM IIJJaHOM, M OTHOCHTCS K CpEeICTBam,
00ecreYnBaOIUM PEIICHUE CIEIYOIUX OCHOBHBIX 33Jau 00y4aroIerocs:

— TnpuoOpeTeHre HaBbIKOB MCCIIEA0BAHUS MTPOLIECCOB, SIBICHUN U 00BEKTOB, H3y4aeMbIX
B paMKax JIaHHOW TUCIUIIINHBI,

— 3aKperJieHHe, pa3BUTHE M JeTalu3alus TEOPETUUYECKUX 3HAaHUM, MOJyYEeHHBIX Ha
JIEKIUSAX;

— TOJy4eHHEe HOBOW MH(OpMaLIUU MO U3yYaeMOW AUCIUIIIINHE;

— TnpuoOpeTeHrEe HaBBIKOB CAMOCTOATEIBHON PadoThI C TaOOPATOPHBIM 000PYIOBaHUEM
u npudopamu.

3ananue u TpeOOBaHUS K MPOBEACHUIO TAOOPATOPHBIX padboT

3amanue W TpeOOBaHUS K MPOBEICHUIO JabOPaTOpPHBIX PabOT CPOPMYITHPOBAHBI B
METOAMYECKUX padoTtax 1.1 u m.2 Tabmuipl 9.

Crpykrypa u popma oT4eTa o J1abopaTopHOil paboTre

Crpyktypa u ¢dopma oryeTa O JIaOOpaTOPHOM pabOTe H3IOKEHBI B METOIUYCCKUX
paborax 1.1 u m.2 Tabauier 9.

TpeboBanus Kk 0oopMIICHHIO OTYETA O JabopaTOpHOI paboTe

TpeboBanust K 0hOPMIICHUIO OTYETA O JIAOOPATOPHON PAOOTE M3JI0KEHBI B METOAMYECKIX
paborax 1.1 u m.2 Tabauisl 9.

Mertoandeckne ykazaHusi MO0 MPOBEACHUIO Ja0OpaTOpHBIX paboT MMEIOTCS B M3IaHHOM
BUJIC U B BUJIC DJICKTPOHHBIX PECYPCOB:

YcrpolicTBa  MPOCTPAaHCTBEHHO-BPEMEHHOW 00paOOTKM  CHTHAJIOB. MeToandeckue
yKa3zaHus K BbINONHEHUI0 jaboparopubix pador Nel,2 / IL.H. Ilerpos, A.B. Cenun, CIIO.:
I'YAII, 2007, 39c., http://window.edu.ru/library/pdf2txt/057/45057/21835.

YcTpoiicTBa MpPOCTpaHCTBEHHO-BpEMEHHONW 00paboTKM curHaioB. MeToaudeckue
yKa3aHUs K BBIMIOJIHEHUIO J1abopaTopHbix padoT Ne3,4 / IL.H. Ilerpo, A.B. Cenun, CIIO.:
I'VAII, 2006, 38c., http://bookfi.org/book/807325.

C. Mertoandyeckue — ykazaHus Il OOydamloIUXcs [0 MPOXOXKICHUIO
CaMOCTOSITENIbHON pabOoThI

B Xxoze BBINOJTHEHUS CAMOCTOSITEIBHON pabOoThl, 00YyYaroLIUiics BBINOJIHSAET padoTy MO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 06e3 ero HemocpeACTBEHHOIo
y4acTus.

Jns oOyuaromuxcst 1mo 3aoyHod (opme 0OydeHHs, cCaMOCTOSTENIbHas paboTa MOXKET
BKJIFOYATh B €051 KOHTPOJIBHYIO paboTy.

B mnpouecce BbINONHEHUS] CaMOCTOSATENBHOW paboThl, y oOydaromierocs: GopMupyercs
1esecoobpasHoe MmIaHUpOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS


http://bookfi.org/book/807325
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W HAaBBIKM B YCBOCHHUU U CHUCTCMATHU3AllUU HpI/IO6peTaeMbIX 3HaHI/II\/'I, 06ecneqHBaeT BBICOKHH
YPOBCHL YCII€EBACMOCTU B IICPUOJ 06yquI/151, MmoMoracT IOJYYHUTb HABBIKK ITOBBIIICHUSA
po(heCCHOHATBHOTO YPOBHSI.

MeroquueckuMu  MarepualiaMd, — HalpaBJIIOIIMMHU  CaMOCTOSTEIBHYIHO  paboTy
00yYaIOITUX CSSIBIISIFOTCSI:

— y4eOHO-MEeTOIMYECKUI MaTepual 1o AUCHUILIMHE.

d. Mertoandeckne yKa3aHds I OOYYaIOUIMXCS IO TMPOXOXICHUIO TEKYIIEro
KOHTpOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IPEAYyCMATPUBAECT KOHTPOJb KadyecTBA 3HAHUMI
00y4aromuxcs, OCyIIECTBISEMOr0 B T€UEHHE CEMECTpa C IENbI0 OLIEHMBAHUS XOAa OCBOCHUS
JTUCHMIUIMHBL (TIOCEIIEHUE 3aHATUM, aKTUBHOCTh M KAadyeCTBO 3allUIAEMbIX JabOpaTOPHBIX
pabor).

e. Metoauueckue ykazaHus A 00y4aromuXxcs M0 IPOXOXKACHUIO TPOMEXYTOUHOMN
aTTEeCTallHH.

[Ipomexytounast ~ arrecTauust  OOydaloIIUXCsl — NpeAycMaTpUBaeT  OLCHUBaHHE
MIPOMEXYTOUYHBIX M OKOHYATEIbHBIX PE3YyJbTAaTOB O0y4YeHHs MO aucuuIuinHe. OHa BKJIIOYAET B
ce0s.

— »9K3aMeH — ¢opMa OIEHKH 3HaHWM, TOJYyYEHHBIX OOYy4aroluuMcss B TMPOIECcCce
W3YyUYeHUs BCEH TUCIUIIIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHON PabOThI, CIIOCOOHOCTH
HpI/IMeHSITI) ux miIsa peHIeHI/ISI HpaKTI/IquKI/IX 3a1ad4. 9K3aMeH, KakK HpaBI/IJ'IO, HpOBOI[I/ITCSI B
MEepUOJT AK3aMEHAIMOHHOW CECCMU W 3aBEpIIACTCS AaTTECTAlMOHHOW OLEHKOHW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIHLHOY.

— 3a4eT — 3T0 (popma OIEHKH 3HAHHWM, MOJYYCHHBIX OOYYaIOIMIUMCS B XOJIe M3y4YCHHS
y4eOHON TUCIUTIIMHEI B IIEJIOM WJIM MTPOMEXYTOUHAs! (TI0 OKOHYAHWU CEMECTpa) OlleHKa 3HAHUM
00yJaroIuMcs TI0 OTJIEIBHBIM pa3ziejaM TUCIUTUTMHBI C aTTECTAIMOHHON OIICHKON «3auyTEHO»
WM «HE 3aUTEHOY.

— muddepeHITUPOBaHHBIM 3a4eT — JTO QopMa OICHKA 3HAHWH, IOJYyYEeHHBIX
00yJaroImuMcs TIPU U3YUYEHUH JTUCIHUIUIMHBI, TIPU BBHITTOTHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEAOBATEILCKIX PA0OT U MPOXOXKACHUHU MTPAKTHK C aTTECTAIIMOHHON OIICHKOM
COTIUYIHOY, «XOPOIIIOY, «YJIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.



JIuct BHECEHUs U3MEHEHUN B pabouyo NpOrpaMMy JUCHUILIMHBI
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Jlata BHECeHUs
U3MEHEHUHN U
JIOTIOJIHCHUM.

ITonmucek BHecHIEro
H3MEHEHUS

CopepskaHre UBMEHEHHUN U TOTIOTHEHU

Hata u Ne

MPOTOKOJIA
3acegaHus
Kageapbl
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