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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunapl yueOHo nesTeabHOCTH 3 cemecTp Bcero Ennaunne!

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 36 36 4acoB
OO0mmas TpyJ0€MKOCTh 72 72 4acoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 2 2 3.e.

®opMBI IPOMEKYTOUHOHN aTTeCTAlUU Cemectp
3aueT ¢ OLEeHKOI 3

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IIpuoOpeTrenue u yriyoieHrne 3HaHUM B 00J1aCTH U3MEPEHUN JIEKTPUUECKUX IapaMeTpoB U
XapaKTEePUCTUK MAaTEPUATIOB, YCTPOUCTB, AHTEHH M AHTEHHBIX CHCTEM MHUKPOBOJIHOBOTO AMAaNa3zoHa,
OCHOBAHHBIX HA UCTOJIb30BAHUN METOJIOB U CPEACTB U3MEPUTEIILHON TEXHUKH.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne HEOOXOAUMBIX 3HAHUW MO TECOPETHYECKHUM OCHOBaM (DYHKIIMOHUPOBAHUS
M3MEPHUTEIIBHBIX MPUOOPOB U MTpoBeAcHUS n3Mepenuii Ha CBY.

2. Ilonyuenue u yriayOieHHEe 3HAHUN MO METOJaM W CPEICTBAaM HM3MEPEHUU DJICKTPHUUYECKHUX
MapaMeTpoB U XapaKTEPUCTHK YCTPOUCTB, aHTEHH U CUCTEM B MUKPOBOJHOBOM JHAara3oHe.

3. llonydyenue u yrnyOJieHHEe 3HAHUHM MO METOJAaM U CPEICTBAM H3MEPEHUM MapamMeTpoB
ANEKTPUYECKUX U MATHUTHBIX MAaTEpPUaJIOB B MUKPOBOJIHOBOM JIMaNa3oHe.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Hnnexc puciumumasl: 51.B.1.01.71B.04.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-5. CniocobeH k [1K-5.1. 3naer Teoputo 3HaeT TEOPHUIO IKCIIEPUMEHTA, CIIOCOOBI €ro

OpraHH3aluH 1 9KCIEPUMEHTA, CITOCOOBI €r0  |OpraHu3aliK U TUITAHUPOBAHUS U
IMPOBCACHUIO opraHu3aluru 1 COBpPECMCHHBIC CPCACTBA, U MCTOABI
SKCIICPUMCHTAJIbHBIX IJIAaHUPOBAHUA U MMPOBEACHU A SKCIICPUMCHTAJIbHBIX
UCCJICIOBAHUIA C COBPEMEHHBIC CPE/ICTBA, U UCCIICIOBAaHHI MUKPOBOJIHOBBIX YCTPOMCTB.
MMPUMCHCHUCM MCTOJbI IMTPOBCACHUA
COBPCMCHHBIX CPCACTB U |OKCIICPHUMCHTAJIbHBIX
METOJIOB UCCIIeI0BaHUI 00BEKTOB

npohecCHOHATLHOM

JCSITeIbHOCTH

[1K-5.2. YMeeT muiaHupoBath, | YMeEET IIaHUPOBATh, OPraHU30BBIBATH U
OpPraHU30BBIBATH U MPOBOJUTH |IPOBOJIUTH IKCIIEPUMEHT UCCIIEJOBAHUM
HKCIIEPUMEHT UCCIIEOBAaHUM C | MUKPOBOJIHOBBIX YCTPOMCTB ¢ MPUMEHEHUEM
MPUMEHEHUEM COBPEMEHHBIX |COBPEMEHHBIX CPEACTB U METOJIOB.

CPEJICTB U METOIOB.

[1K-5.3. Bnaneer HaBbikamu | Brnazneer HaBbIKaMu TUIAHUPOBAHUS,
IJIAHUPOBAHUS, OPTaHU3ALMH, |OPTaHU3ALMU, TPOBEICHHS IKCIIEPUMEHTA
MPOBEJICHUS KCIIEPUMEHTa U | MUKPOBOJIHOBBIX YCTPOMCTB U 00pabOTKH
00paboTku AKCIEPUMEHTAIBHBIX TaHHBIX C IPUMEHEHUEM
AKCIEPUMEHTAIBHBIX JAHHBIX |COBPEMEHHBIX CPEJICTB U METOJOB

C IPUMEHEHUEM
COBPEMEHHBIX CPENICTB U
METOJIOB

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mast TpyA0eMKOCTh JUCIUTUIMHBI COCTABISAET 2 3a4CTHRIX SUHHUII, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

Beero |CemecTpbl
4acoB |3 cemecTp

Bunbl yueOHOM nesTeIbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCH, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4awIIMXcs ¢ nmpemnoaaBaresjieM, BCero
[ToaroToBKa K BBICTYIIJICHHUIO (TOKIAY ) 8 8
ITonroroBka K 3a4eTy ¢ OLICHKOM 20 20
[ToaroroBka K TECTUPOBAHUIO 8 8
O0mas Tpyr0eMKOCTh (B Yacax) 72 72
Oo0mas TpynoemMKkocTh (B 3.e.) 2 2

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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Bcero yacos
Jlex. | Ilpak. | Cawm. dopmupyembie
Hasanus paznenoB (Tem) TUCHUTLTAHBI (6e3
3aH., 9| 3aH.,4 | pab., g KOMIIETEHIIUN
9K3aMeHa)
3 cemecTp
1 V3amepenust TuHENHbIX 5 12 9 26 [1K-5
XapaKTEPUCTHUK YCTPONCTB
2 N3mepeHust HeIMMHENHBIX 5 - 9 14 [IK-5
XapaKTEPUCTUK YCTPOUCTB
3 M3MmepeHus 3IeKTpUIECKUX 5 6 9 20 I1K-5
napaMeTpoB MaTepHalioB
4 N3zmepeHus napameTpoB U 3 - 9 12 [IK-5
XapaKTEPUCTHK aHTEHH
Wroro 3a cemectp| 18 18 36 72
Utoro| 18 18 36 72

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.Y. IO JICKIIHSIM)

TpynoemkocTb
HasBanus pazneno | Coxaeprkanue pa3aenoB (TeM) JUCITUTUTMHBI dopmupyemble
(Tem) TUCUIUTUTAHBI (B T.4. 1O JICKITUSIM) (ReKIHOHHEIE KOMITETCHITH
3aHATHUSA), U
3 cemecTp
1 Uzmepenus OCHOBBI U3MEPEHUN B MUKPOBOJHOBOM 5 I1IK-5
JIMHEWHBIX nuana3one. [Ipubopsl u ycTpoiicTBa ist
XapaKTEPUCTUK M3MEpEHUs apaMeTpOB MACCUBHBIX
YCTPOWCTB yCTpOMCTB. PaKTOPBI, BIUSAIOIINE HA
MIOTPEIIHOCTH ITPH U3MepeHusax. M3mepenus
Ha pa3JInYHbIX TUIIAX JIMHUH [epeaayn.
Hcxnrogaronye 1 BCTpauBaeMbIe LIETIH.
Bpemennoii ananu3 curxanos. M3Mepenus
BO BPEMEHHOM 00JIaCTH ACCUBHBIX
MHUKpPOBOJIHOBBIX YCTPOMCTB.
Hroro 5
2 N3mepeHus [TpuGops! 1 ycTpoicTBa JUIsl U3MEPEHUS 5 ITK-5
HEJIMHEWHBIX [IapaMeTPOB AKTUBHBIX YCTPOMCTB.
XapaKTEPUCTHUK @DaxTOopHl, BAUAIOUINE HAa IOTPEILIHOCTH IIPH
YCTPOWCTB U3MEPEHUAX HEJIMHEUHBIX YCTPOUCTB.
N3mepenus Ha minactuse. MMIyibcHbIe
n3Mepenus. X-napamerpsl. MzmMepenus
TE€HEpaTOPOB U YCTPOICTB C
npeoOpa3oBaHueM yacToThl. 3MepeHus
K03 duureHTa uyma
Hroro 5
3 Usmepenus N3mepeHus: B HU3KOYaCTOTHOM 00JIaCTH C 5 [TK-5
ANEKTPUUECKUX IIOMOIIB EMKOCTH U MHIYKTUBHOCTH.
apaMeTpoB Meroa Ha IPOXOJ U OTPaKEHUE CUTHAJIA.
MaTepHuaioB Meroa Ha OTpakeHHE CUTHAJIA.
beckonTakTHEIN MeTon. Pe3oHaHCHEBIN
METO/.
HTtoro 5
4
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4 Vzmepenust N3mepeHus Ha OTKPBITHIX ITOJIMTOHAX. 3 I1K-5
apaMeTpoB U W3mepeHnus B 3aKpbITHIX [TOJINTOHAX.
XapaKTEPUCTHUK W3mepenus B OmKHEH 30HE.
AHTEHH N3mepenus KOJIIIMMaTOPHBIM METOJIOM
Hroro 3
Hroro 3a cemectp 18
Htoro 18

5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabauma 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem) HanmeHnoBaHue npakTU4eCKUX T dopMupyemble
UCHUIIIHUHEI 3aHATUN (CEMUHAPOB) PY/IOCMKOCTE, | KOMIIETCHIINU
3 cemecTp
1 U3mepenus TMHENHBIX CornacoBanue ¢puaepoB ¢ 6 I1K-5
XAapaKTEPUCTHK YCTPOMCTB  |HArpy3KOu
Harpyxennsie puneps 6 I1K-5
Hroro 12
3 N3mepeHnus 3neKTpudeckux | XapaKTepUCTUKU U TapaMETPhI 6 I1K-5
IIapaMeTpoB MaTepHaJIOB aHTCHH
Htoro 6
Uroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

He npenycMoTpeHo y4eOHbBIM IIaHOM

He npenycMoTpeHo y4eOHbIM M1aHOM

5.5. KypcoBoii npoekT / kypcoBasi pabora

5.6. CamocTosiTesibHas padora

Buael caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHLIUU IPECTABIICHBI B

tabmure 5.6.
Ta6ymma 5.6. — Buabsl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBbIC KOMIETECHITUN
Haspanus paznenoB| Buabl camocrositensHoit | TpynoemkocTs, | @opmupyembie
(TeM) TUCIUTUTAHBI paboThl q KOMIIETEHIIUHU Popmbi KOHTPOIA
3 cemecTp
1 3mepenus IToaroToBka k 2 [IK-5 BricTynenue
JUHENHBIX BBICTYIUICHHIO (JJOKJIATy) (moknan) Ha
XapaKTePUCTHK 3aHATHH
YCTPOMCTB IToaroroBka k 3auery ¢ 5 I1IK-5 3a4éT Cc OLICHKOU
OLICHKOH
IToaroTroBka k 2 I1IK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 9
5
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2 Usmepenus IToaroToBka k 2 [IK-5 BricTynenue
HEJIMHEWHBIX BBICTYIUICHHIO (JIOKIJIATY) (moknan) Ha
XapaKTEePUCTUK 3aHATUU
YCTPOMCTB IToaroroBka k 3auery ¢ 5 IIK-5 3a4éT C OIIEHKOHU
OILIEHKOH
IToaroroBka k 2 I1K-5 TectupoBanue
TECTUPOBAHUIO
Uroro 9
3 Usmepenus [ToaroroBka k 2 [1K-5 BricTymienue
ANEKTPUIECKUX BBICTYTUICHHIO (JIOKJIAITY) (mokan) HA
napaMeTpoB 3aHATUU
MaT€pralioB IToaroroBka k 3auery ¢ 5 I1IK-5 3a4éT ¢ OLEHKOH
OLIEHKOM
IToaroroBka K 2 IIK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 9
4 Nzmepenust IToaroroska k 2 I1K-5 BeicTynenue
napameTpoB U BBICTYIUICHHIO (TOKJIAY) (mokian) Ha
XapaKTePUCTHK 3aHATUU
AHTCHH IToaroroBka k 3adery ¢ 5 [IK-5 3auéT ¢ OLEHKOU
OLIEHKOM
IToaroroBka k 2 TIK-5 TectupoBanue
TECTUPOBAHUIO
Uroro 9
Uroro 3a cemectp 36
Hroro 36

5.7. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIEe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
dopmupyembie Bunsl yueOHOM aesTenbHOCTH
@DopMbI KOHTPOJIS
KOMIIETCHIIMH Jlek. 3an.|IIpak. 3an.|Cam. paO.
I1K-5 + + + Brictynnenue (1okiaa) Ha 3aHATUN, 3a4€T
¢ oueHkoi, TectupoBanue

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumasbHBIN Oat
MaxkcuManbHbIN MaxkcuManbHBIN
3a IEPUO MEKITY Bcero 3a
®opMBbI KOHTPOJIA 6amn Ha 1-yio KT ¢ Oas 3a nepuos
2KT u Ha KOHeI[ CEMECTD
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
3 cemecTp
BricTymnenue (moxman) 5 10 5 20
Ha 3aHSATUU
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3auéT Cc OLEeHKOI 0 0 60 60
TectupoBanue 0 0 20 20
Hroro makcumym 3a 5 10 85 100
(58} (i}

Hapacratomum urorom 5 15 100 100

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

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb
bamnibl Ha naTy TEKyero KOHTpoIs Ouenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENIHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOoAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Xubens, Muxasnb. OCHOBBI BEKTOPHOTO aHanu3a 1eneit. - M. : U3marensckuit jom MOU
2009. - 502 c. (manmuuue B oubmmotexe TYCVYP - 8 9k3.).

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. Pagmounsmepurenbhas anmnapatypa CBY u KBY. Y3noBas u snementHas 6a3bl./mox pea.: A. M.
KynpsBuesa. — M.: Paqnorexnuka, 2006. - 205 c¢. (Hanuuue B oubnumoreke TYCVYP - 20 3k3.).

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. AnTeHHBl U Qunepsl: YueOHO-MeToquuecKoe nocodue Al mpakTuueckux 3anstuit / I'. T
lNomwua - 2018. 236 <c¢. [DnexktpoHHB#U pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

2. Opranu3zanusi caMoCTOSATEIbHOW paboThl: YueOHO-MeTonuueckoe mocobue / . O.
Hoszapesateix, b. ®. Ho3aperateix - 2018. 23 c¢. [DaexTpoHHBIH pecypc]: — Pexum goctyma:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS AJIS JIUII
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B
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Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayTUTOPUS IS
MPOBEACHUS 3aHATHUN JCKIIHOHHOTO TUTA, Y4eOHas ay JUTOPHS ISl TIPOBEICHUS 3aHATHH MPAKTUIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBEICHUS 3aHATUN Ja0OpPATOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MPOBEJICHUS 3aHATHI CEMHHAPCKOTO TUIIA, TOMEIIEHHUE I KypCOBOTO TMPOEKTUPOBAHUS (BBITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M WHAWBUIYAJIbHBIX KOHCYJIbTAINH,
MOMEIICHUE I MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEKyTouHOM arrtectaunu; 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- Nsmepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- Nsmepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumtorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk muranuss GPD-73303S;

- I'eneparop 1'4-126;

- N3mepurens P2-60 - 2 Onoka;

- Usmepurens P5-12;

- UsmepurensHast nunus P1-27;

- BekropHsiii ananuzaTop cursanos P4AM-18;

- ONOPHO-IIOBOPOTHOE YCTPOICTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmmHoe obecnieueHue:
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- Google Chrome;
- Micran Graphit;
- Mozilla Firefox;
- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

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

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

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

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMHU 310POBbAA U HUHBAJINI0B

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

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

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

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

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

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

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

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 U3mepenus TMHEHHBIX [IK-5 BricTynenue [IpuMepHBIii IepeyeHs TeM
XapaKTEpUCTHK YCTPOUCTB (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
3aHATUU Ha 3aHATUU
3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB IJIst
3a4eTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
2 VzmepeHnus HeTUHEHHBIX [IK-5 BricTymuienue [IpumepHbIil nEpeYeHb TEM
XapaKTEPUCTUK YCTPOUCTB (mokyam) Ha JUTSL BBICTYTUIEHUS (JOKIIa1a)
3aHITUH Ha 3aHATUU
3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB IJ1st
3a4eTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 Usmepenus anekrpuueckux  |I1K-5 BeicTynienue [IpuMepHBIil nepeyeHs TeM
napamMeTpoB MaTepUaioB (mokyam) Ha JUTSL BBICTYTIIEHUS (JOKIIana)
3aHATUU Ha 3aHATUU
3auér c ouenkoit  |Ilepeuenr BonmpocoB it
3a4era ¢ OLIEHKOM
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
4 N3mepeHus mapaMeTpoB U [1K-5 Brictymienne [IpuMepHbIil IEpedYeHb TEM
XapaKTEPUCTUK aHTCHH (mokyan) Ha JUTSL BBICTYTIIEHUS (OKIIa1a)
3aHATUU Ha 3aHIATUU

3a4éT C OLIEHKOH

HepequL BOIIPOCOB JIs1
3a4eTa C OILCHKOM

TectupoBanue

[IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

OUCLUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHUCTEMAaTUYECKH | CUCTEMAaTUYECKOe
CYMMBI 0aJIOB OCYLIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HAaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEeyAOBIIETBOPUTEINIHHO)

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

WITH

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

1.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

B kakom ciydae npuMeHseTcs, Kak MpaBuio, paJuOUMITYIbCHBINA METOJ] H3MEPEHUS YaCTOTHBIX
xapaktepuctuk CBY ycTpoiicTB? PannouMnyabCHbIA METOJ U3MEPEHUS UCIIOJIb3YETCS IS
XapaKTepu3aluu

1) MmomHbIX nHTErpanbHbIX CBY yCcTpoiCTB Ha BRLICOKOM YPOBHE MOIIIHOCTH.

2) MaJIOMOIIHBIX HHTETPATBHBIX TpaH3ucTopoB CBY Ha MajioM ypoOBHE MOIITHOCTH.

3) MOIIHBIX UHTETPaTIbHBIX TpaH3ucTopoB CBY Ha ManoM ypoBHE MOIITHOCTH.

4) MaJIOMOIIHBIX UHTETPaTbHBIX TpaH3ucTopoB CBY Ha BEICOKOM YpOBHE MOIIHOCTH.

. Ckonpko mopToB (T1e4) B HarpaBieHHOM oTBeTBUTENe CBY?

1) aTo 1-mOpTOBOE YCTPOMCTBO
2) 5TO 2-TIOPTOBOE YCTPOHCTBO
3) 3TO 3-OPTOBOE YCTPOMCTBO
4) 310 4-MOPTOBOE YCTPOUCTBO

. Kakue ycrnoBHble HazBaHHS UMEIOT MOPTH (MJI€4Yn) B J0OOM HampaBIEHHOM OTBETBHUTEJE

CBY?
1) BXO/IHOE, CBSI3aHHOE, Pa3BA3aHHOE, IPOXOIHOE
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10.

1.

12.

13.

2) BXOJIHOE, UMIIEJAHCHOE, aIMUTAHCHOE, PEaKTaHCHOE

3) BX0oHOE, BCIIOMOTATEIbHOE, OCHOBHOE, TPaHC(HOPMHPYIOIIEe
4) BXOJIHOE, 31aCTaHCHOE, PE3UCTUBHOE, aTTEHIOATOPHOE

Kakwue Tunel HanpaBI€HHOCTH OTBETBUTENEH U3BECTHBI?

1) [Ipsmoi

2) OOpaTHbIit

3) [lonepeunslit

4) IlpononbHO-TIOTIEPEYHBII

. Kakne Tuner HaIlpaBJICHHBIX OTBGTBHTeHefI, pasiinvyaromuecsa 1Mo BUAY HAIIPaBJICHHOCTH,

CYyIIECTBYIOT?

1) mpoTHBOHAMPABICHHBIN
2) coHarpaBJICHHBIN

3) TpaHCHaAIpaBICHHBIH

4) cBepXHaIpaBJIeHHBII

. Kak Ha3pIBaeTcs HanpaBJICHHBIN OTBETBUTEIb C 3-1b CBA3BIO?

1) Moct

2) ITomymoct
3) 'mparop

4) LHupkynarop

. Kak knaccuduimpyrorcst HanpaBlieHHbIE OTBETBUTENH M0 KPUTEPUIO (Pa30BOr0 COOTHOIICHUS

CUTHAJIOB B BBIXOHBIX TUIEYax?
1) KBagparyphsrii

2) CundazHo-npoTuBOha3HBINA
3) Ksagparusiii

4) JIByuneitdHbrit

. Ha kakux sneMeHTax MOKHO IMOCTPOUTh HAMPABJIECHHBIA OTBETBUTENb?

1) Ha oTpe3kax oAMHOYHBIX JTUHUHN TIEpeaaun

2) Ha cBsi3aHHBIX JIMHHSX

3) Ha maccuBHBIX COCPEIOTOUEHHBIX AIEMEHTaX
4) Ha noneBbIX TpaH3UCTOpax

. Ha3BaTb OCHOBHBIE TapaMeTPhl HAITPABJICHHBIX OTBETBUTEICH?

1) CornacoBanue

2) CBs3b

3) Pa3Bszka

4) Hupkynsmus

Kak paznuuarorcst ynpasmsiembie azoBpamiarenu CBY mo tuny yrpasistomero Bo3aeicTBus?
1) AHanmoroBbie

2) AuckpeTtHbie

3) OGpaTumsie

4) HeB3anmusbie

Kaxosbl ocHOBHBIE cxembl TocTpoenus CBY ¢azoBpamarenn?

1) Harpy>xennas nunus

2) OtpaxkaTeapbHOTO THIA

3) [lepexmtouaempble KaHAIIBI

4) UmnenancHas cxema

UYto Takoe SKCTpaKIus MapaMeTPOB AJIEMEHTOB CXEMBbI U KaK OHa OCYILIECTBISETCS?

1) 3BnedyeHune mapamMeTpoB JIEMEHTOB CXEMbI U3 PE3yJIbTaTOB U3MEPEHUS S-IapaMeTPOB MIPH
U3BECTHOM CTPYKTYPE CXEMBI

2) H3BinedyeHue mapamMeTpoB IJIEMEHTOB CXEMBI U3 PE3YyJbTATOB JJIEKTPOJMHAMHYECKOMN
cumyJsinuu (pacuéra) S-mapamMeTpoB MPU U3BECTHOU CTPYKTYpPE CXEMbI

3) U3Bnedenne mapaMeTpoB 2JIIEMEHTOB CXEMBI IIPH HEM3BECTHON CTPYKTYPE CXEMBI

4) ®opMUpOBaHUE CTPYKTYPbI CXEMBI U3 PE3yJIbTaTOB U3MEPEHHUS [TaPaMETPOB paCCeSHUS

Urto Takoe neeMOeAMHT U KaKOBO ero HazHaueHue? JleemOeauHT 3TO mporeaypa

1) ucKIIOYeHHs] pacUE€THBIM CIIOCOOOM M3BECTHOTO Mapa3sUTHOTO BIUSHUS MOABOASIINUX JTUHUI
Y KOHTAKTHBIX IJIOMIAA0K U T.I. U3 PE3YJIbTaTOB U3MEPEHUS

2) uckitoueHus: GU3NIECKUM CIOCOOOM M3BECTHO MapasUTHOTO BIUSHUS MOABOIALINX JTUHUN U
KOHTAKTHBIX TUIOIIAJ0K U T.II. U3 PE3yJIbTaTOB U3MEPEHMUS
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14.

15.

16.

17.

18.

19.

20.
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3) u3mepeHusl, BBIMOTHsIEMas 0e3 KaTnOpOBKH
4) 5NIeKTPOAMHAMUYECKOTO PacUeTa, BBITTOIHIEMAs C BEICOKOH TOYHOCTHIO
KakoBbl yacToTHBIE TpaHULIbl X-auana3zoHa’?

)1..21T

2)2..41Tn

3)4..81T1

4)8...12 1T

KakoBsl yactoTHble rpanunbl L-aunanasona?
)1..21T

2)2..41Tn

3)4..81T

4)8...12 1T

KakoBbI yacTOTHBIE TpaHULIbI S-IUana3zoHa?
)1..21T

2)2..41Tn

3)4..81T

4)8...12 1T

Kak nnaue Ha3piBatoTcsi S-nmapameTpbl?

1) [TapameTpsl paccessHus

2) [TapameTpsl mepenadmn

3) UmnenancHBIE TapamMeTphI

4) AnMUTaHCHBIE TApaMETPBI

B dem mpuHIMNUagbHOE OTJIIMYME U3MepeHUN mapameTpoB uenet Ha CBY u Ha HU3KHX
yactorax? Ha CBY npeanoyTuTenbHO U3MEPATh:

1) MomHoCTh curHaia

2) Hanpspkenue curnana

3) Tok curHama

4) HanpspkeHre B TOK CUTHajIa OJJHOBPEMEHHO

B 4yeM oTimune BEKTOPHBIX U3MEPUTENEH LENEeH OT CKAISAPHBIX? BEKTOPHBIE U3MEPUTEIH B
OTJIMYME OT CKAJIAPHBIX MO3BOJISIOT

1) u3MepsATh HE TOJIBKO aMIUIUTYAHbIE, HO U (Pa30Bble XapaKTEPUCTUKH

2) BBIMIOJIHATH U3MEPEHHUSI HE TOJIBKO Ha OJTHOM YacTOTe, HO U HA MHOKECTBE YAaCTOTHBIX TOYEK,
T.€. B IMANla30HE 4YacTOT

3) BBINOJIHATH U3MEPEHUS HE TOJBKO MPU (GUKCUPOBAHHOM YPOBHE MOIIHOCTH CHUTHaja, HO U
IIpU [IepecTpauBacMoOM

4) BBITOJHATH U3MEPEHHsI 0€3 TPeIBapUTETHLHON KaTuOPOBKH.

[TapameTpbl KaKOi MaTPHUIIBI MMO3BOJISIIOT OMKCATh YCTPONUCTBO B HEIMHEHHOM peXUMe pabOThI
HaWIy4dIIuM 00pazoM:

1) S-matpuribr

2) X-MaTpuIIbl

3) T-maTpuIisl

4) Z-MatpuIibl

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. [lapameTpbl OBICTPOACHCTBYIOUINX YCTPOICTB BO BpDEMEHHOM 00acTH.
. Metoabsl KanuOpOBKU NpPU U3MEPEHUU S-TIapaMETPOB JBYXIOPTOBBIX M MHOTOIOPTOBBIX

YCTPOMCTB.

"JleemOenUHT" KaK METOJUKA UCKITIOYCHHS APa3UTHOTO BIUSHUS COCAMHHUTENEH, KOHTAKTHBIX
IUIOLIA/I0K ¥ OJABOASAIIMX JUHUM U3 pE3yIbTaTOB MOJIHOIO U3MEPEHUS S-IIapaMETPOB.

Metoas! n3mepenuii napametpoB CBUycTpoiicTB Ha OTAENIBHBIX YacTOTAaX.

N3zmepurenshbie reneparopsl CBYU. Metoa kanuOpyeMoro MHOTOIOIOCHHKA.

Meron yeTbIpex 30HI0B.

[TupoKOMOIOCHBIH KaTuOpyeMblii MHOTOIIOJIIOCHHUK.

N3mepenune k03¢ HUIIMEHTOB Nepeadynd METOI0M KaTuOpyeMoro MHOTOIIOIIOCHUKA.

Metoas! n3mepenuit napametrpoB CBY-ycTpoiicTB Ha OTAEIBHBIX YacTOTAX.

W3mepurenbHas IUHUSA.

MocTOBBIE METOBI U3MEPEHUN U U3MEPUTEIU MOJIHBIX CONPOTUBIICHUN MOJIIPU3ALUOHHOIO
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THUIA.
12. Usmepenue ocnabnenus Ha CBY.
13. W3mepuTenbHblEe aTTEHIOATOPHI.
14. Usmepenue ¢azobbix casuro Ha CBY.
15. NUsmeputenbhbie reneparopsl CBY.
16. I'enepatopsl CBY ¢ MexaHHYECKON MEPECTPONKOMN YaCTOTHI.
17. T'enepatopsl kavaromercs yactorsl CBYU-auamnaszona.
18. CBY-cuHTE3aTOpPHI U TEHEPATOPHI C ITU(POBBIM YIIPABICHUEM.
19. Metoasl 1 cpencTBa U3MEpEHUs mapameTpoB curuaioB Ha CBY.
20. Kmaccudukamnus METOI0B U3MEPEHHS TapaMeTPOB CUTHAIOB B nuana3zone CBY.
21. Usmepenue momHoctu Ha CBY.
22. Nsmepenue yactotel CBU-curnanos. AnanuzaTtopsl criektpa CBU-curnanos.
23. MeToasl U cpeicTBa U3MEPEHUSI aHTEHH U AHTEHHBIX CUCTEM.

9.1.3. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILICHHS (I0KJIa1a) HA 3aHATHH

OcobeHHOCTH U3MEpeHuil X-apaMeTpoB MUKPOBOJIHOBBIX YCTPOMCTB.
"JleeMOeAMHT" MIIM METOJI MATEMAaTHUECKOTO NCKIIIOUEHUS TapaMeTpoB IIeTIeH.
W3mepenue Gpa3oBOro eHTpa aHTEHH.

MeTtoapl n3MepeHus AuarpaMMbl HaIPaBIE€HHOCTH aHTEHH.

Ocob6enHoctu n3mepenuii B quanazone KBY.

Ocob6ennoctu n3mepenuii B quanazone CBY.

AN ol e

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHraia He0OX0IUMO PEryJIspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
HayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

YueOHbIi MaTepuai u3jaaraercs B Gopme, MpeArnoararoieil CaMoCTOATEIbHOE MBIIIIJICHUE

CTYJEHTOB, camooOpa3oBaHue. [Ipu »ToM camocTosATeabHas paboTa CTYyI€HTOB UTPAET PELIAIOUTYIO
POJIb B XOZI€ BCETo y4eOHOro mpoiiecca.

Hauatp n3yuenue qUCIUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboveil mporpaMMoi, CITUCKOM

y4e0HO-METOIMYECKOTO U MporpaMMHOTO oOecmeueHus. CamocTosTenbHas paboTa CTyIeHTa
BKJIOYaeT paboTy ¢ y4eOHBIMH MaTepuajiaMH, BBINOJHEHHE KOHTPOJBbHBIX MEPONPHUITHH,
MPETyCMOTPEHHBIX Y4€OHBIM IUIAHOM.

B npouecce n3ydenus AUCUMILTUHBI I JYYIIET0 OCBOCHUS MaTepHaia He0OX0AUMO PETYJIISPHO
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oOpalaTecsi K peKOMEHIyeMOM JIUTepaType U UCTOYHUKAM, YKa3aHHBIM B yUeOHBIX MaTepHallax;
0JIb30BaThCA Yepe3 KaOUHET CTyJIeHTa Ha caiiTe Y HuBepcuteTra o0pa3oBaTelIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAaK)Ke OOIIEIOCTYTHBIMU HHTEPHET-TIOPTaJIaMH,
COoJepKalllUMH Hay4YHO-TOMYJSipHbIE U CIEUaTU3UpPOBAHHBIE MaTepHUalbl, MOCBAIICHHbIE
Pa3IMYHBIM acleKTaM y4yeOHOW AMCUUILINHBL.
[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:
— YTEHHUE WK IPOCMOTP MaTepuaia OCyLIECTBISIUTE CO CKOPOCThIO, AOCTATOYHON Is
WHAMBUAYATbHOTO TOHUMAHUS U OCBOEHUS MaTepuasa, BbIIENsAs OCHOBHbIE U/IEH; HA OCHOBAHUU
M3YYEHHOT'0 COCTaBUTh Te3uchl. OCBOMB MaTepHall, MOMBITATbCSA COOTHECTH TEOPHIO C MpUMEpamMu

u3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS] HE3HAKOMbIE WJIM MAJIO3HAKOMbIE TEPMUHBI, CJIEYET BBISICHUTD UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CTyneHThl MOTYT MOJy4YaTh MHIUBUYaJIbHbIE KOHCYJBTAIMH, B T.4. C UCIIOJIb30BaHUEM CPECTB

TCJIICKOMMYHHKAIIUH.

[To nucuMIUIMHE MOTYT MMPOBOAUTHCS IOTIOJIHUTEILHBIC 3aHATHS, B T.9. B (hopMe BEOMHAPOB.
Pacnincanue BeOMHAPOB 1 3aNTMCH BEOMHAPOB MYOJIUKYIOTCS B JIGKTPOHHOM Kypce / 3JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 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 OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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