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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 oT « 24 » 1 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -

JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne
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P31 A. C. 3agopun
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3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. 5. lemunios
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npodeccop kap. CBUuKP TYCVYP A. E. Mannens
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto npenogaBaHus TUCLUIUIMHBI SBISETCS O3HAKOMIIEHUE CTYJEHTOB C COBPEMEHHBIMHU HM3MeE-
puTenabHbBIMU NpubopaMu auanazoHa CBY, meTononoruei ux UCHOIb30BaHUS U MECTOM M3MEPHUTENIBbHOM
TEXHUKH B paauoiekrporrke CBY.

1.2. 3amaum AMCHUIIIMHBI
— 3agaueid mpenojaaBaHusA JUCHUIUIMHBI SBISAETCS: U3YYEHHE CUTHAJIOB M ycTpoiicTB CBY kak
00BEKTOB M3MEpEHUS, KTacCH(DUKAIIMHA U3MEPUTEIIBHBIX YCTPOCTB U cucteM CBY, n3ydeHne CTpyKTyphl,
yCTpoicTBa, PyHKIMHN 1 mapaMeTpoB 3(H(PEKTUBHOCTH U3MEPUTEIBHBIX MpHOOopoB u cucteM CBY, mpuol-
pEeTeHNE HABBIKOB YIIPABIICHUSI U3MEPUTEIBHBIMU TPHOOpaMHu.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
JucuumuinHa « TeXHOIOTuu U cUCTeMBbl aBTOMAaTU3MpoBaHHbIX n3Mepenuit Ha CBY» (b1.B.O/1.15)
OTHOCUTCS K 010Ky | (BapuaTuBHas 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
1IMe TUCUMIUIMHBL: YCTPONCTBA CBEPXBBICOKOM YaCTOThI U @aHTEHHBI, METPOJIOTHS U paIuOU3MEPEHUSI.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-8 criocoOHOCThIO HCTI0NIb30BaTh HOPMAaTUBHBIE JOKYMEHTBI B CBOEH J€ATEIIBHOCTH;

— JIK-1 crmocoGHOCTBIO BBINOJHATH MAaTEMAaTHUECKOE MOJAEIMPOBaHUE OOBEKTOB U MPOLIECCOB
II0 TUIIOBBIM METOAMKAM, B TOM YHCJIE C HCIIOJIB30BAHUEM CTAHJAPTHBIX MAKETOB IPUKJIAIHBIX IMPO-
rpaMM;

— TIK-6 roTOBHOCTBIO BBINIOIHATH PacueT U MPOCKTHUPOBAHUE JETAJICH, Y3JI0B U yCTPONCTB pa-
JTUOTEXHUYECKUX CHUCTEM B COOTBETCTBHM C TEXHUYECKHM 3aJaHUEM C MCIOJIB30BAHUEM CPEJICTB aBTOMA-
TU3aLUN IPOEKTUPOBAHUS;

B pesynbraTe n3ydeHus IUCIUILINHBI CTYIEHT JOJDKEH:

— 3HATh curHaibl U ycrpoiictBa CBY kak 00BEKT U3MEpeHHii, CTPYKTYypYy M YCTPOUCTBO H3Me-
PHUTENBHBIX TPUOOPOB, METO/IBI U TEXHOJIOTUH MPOBEACHUS KaTuOpOBOK U n3MepeHuit Ha CBY.

— YMeThb OpraHM30BBIBaTh W3MEPUTENBHBIA NPOLECC M METPOJIOTHYECKoe obecreueHne Ha
IIPOU3BOJICTBE PAJUOIIEKTPOHHON IIPOLYKLIHH.

—  BJIaJeTh COBPEMEHHBIMU HHCTPYMEHTAJIBHBIMU CPEACTBaMHM 1Jid u3Mepennii Ha CBY.

4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl
7 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 44 44
Jlexknuu 24 24
[IpakTuueckue 3aHATHS 4 4
JlaGopaTtopHbIe pabOThI 16 16
CamocTosiTenbHas paboTa (Bcero) 64 64
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 36 36
[TpopaboTka JIEKIIMOHHOTO MaTepraia 24 24
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 4 4
Bcero (0e3 ax3amena) 108 108
Iloaroroska u cmaya sK3aMeHa 36 36
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OO0mmas Tpy10eMKOCTh U 144 144

3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

- - E
= | E | g
= S a = o
S & = 2 £ =
z 0 2 2 | g8 g 2
Hazpanus pa3aenoB 1UCHUIUINHBI 2 % i % Z § § %
= 2 5 33 &:
N SN AR
= S <}
EE G
O
7 cemecTp
1 Cpenpl pacnipoCTpaHEHUs CUTHAJIOB 4 4 4 16 28 | OIIK-8, IIK-1,
CBU. I[Tapamerpsr nieneit. Kitaccuguka- ITK-6
U] U3MEPUTETICH.
2 3mepeHue MOUTHOCTH 0 4 12 20 IIK-1, IIK-6
3 CxassipHbIE aHAIU3aTOPHI LIETIEH 0 0 4 6 I1K-1, I[IK-6
4 BeKTOpHbIEC aHAJIU3aTOPkI LIeneil 10 0 8 13 31 |IIK-1, [IK-6
5 AHanuzatopsl CrieKTpa 0 0 15 17 |TIK-1, [IK-6
6 U3mepenue koddpuiimeHTa mryma 0 0 4 6 [1K-1, TTIK-6
Hroro 3a cemectp 24 4 16 64 108
Hroro 24 4 16 64 108

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHne pa3IeoB TUCIUILIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aenoB AUCIHUIUIHH (TIO JIEKIUSIM)

3 =
s i:
ConeprkaHne pa3fesnoB IUCHUIIIIMHBL 10 = > O
Ha3zBanwus paznenos Aep pasi Auch 5 S & &
JICKIIUAM 8 § o
S a8 =
a e g
= S
7 cemecTp
1 Cpenpl pactipocTpaHeHUs! CUTHAJIOB | BomHOBOHBIE, KOAKCHAJIbHBIE, MUKPOTIO- 4 OIIK-8
CBU. [TapameTpsl Lenei. nockoBble CBY tpaktel.IlapameTps! nu-
Knaccudukanus nzmepureneil. Huu nepegaun. [lapamerprl yeTbIpEXIIO-
mocHuKoB. [lapamerpsl paccesnus. He-
JIUHEeNHbIe napaMmeTpbl.Mi3mepurenu na-
paMETPOB LENEH U CUTHAJIOB.
Hroro
2 V3mepenne MOIIHOCTH Omnpenenenue momuoct CBY curnana. 4 IIK-1, IIK-
JerexTopbl MOITHOCTU.CTPYKTYypa U 6
YCTPOWCTBO U3MEPHUTENS MOIHOCTH. Me-
TOJI0JIOTUs UCTIOJIb30BaHUs IpUOOpa.
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[Mudposas nHAMKALKSA. ABTOMATU3ALUS U
kanuopoBka npubdopa. [lorpemHoctu us-
MEpEHHUI.

HUroro

3 CxassipHbIEe aHAIU3ATOPHI LIETIEH

Brinonusiemble GyHKIUU U CTPYKTYpHast
cxema CAII. [TanopamHBIi1 reHepaTop
30HAMPYIOIIHUX CUTHAJIOB — CHHTE3aTOp
4acTOT. YCTPOMCTBA Cerapanuy BOJIH.
[1pOoKONOIOCHBINA JETEKTOPHBIN IIPUEM-
HUK. Buasr ommbok nmpudopa. Kanubpos-
ka npubopa. [Ipumenenue undpoBoii 00-
pabOTKH CUTHAJIOB

Hroro

IK-1, TIK-

4 BekTOopHbIE aHAIM3ATOPHI LIeTIeH

BoinonHsiemble QyHKIIUU U CTPYKTYpHas
cxema BALI. Cenapanus BonH. Cynepre-
TEePOJVHHBIN MPUEMHUK, T€TEPOAUHBI U
Y3KOIOJIOCHOE JieTeKTupoBanue. M3mepe-
Hue ¢aspl, mpodiemMa JOKaIH3aIuu OT-
cuera (a3bl. TecTupoBaHNE HEITMHEHUHBIX
nereir. CUCTeMBbI H3MEPUTEIILHON Kano-
POBKH W KOppeKiuu. Bepudukamus npu-
oopa. Ynpasienne BAII. [Tokazarenu a¢-
¢dexruBHOCTH BALL. BHas! TecTupyembix
YCTPONCTB U METOTUUECKUE OCOOCHHOCTH
TECTUPOBAHUSI.

Htoro

IIK-1, TIK-

5 AHanmu3atopsl CIIEKTpa

[lens anmapaTHOTO CIEKTPATHLHOTO aHa-
nu3a. TeopeTnyeckue NpearnoChUIKy: na-
paJUIeNTbHBIN U TIOCJIeIOBATEIbHBIN aHa-
JIA3, TEKYLIUHN CIIEKTP, MTHOBEHHBIN
CIIEKTp, UCKaXKAIOIee JEHCTBUE peaTbHO-
ro GuIbTpa, pazpemaroiias CliocoOOHOCTh
mocJyeaoBarebHOro ananuza. Kinaccudu-
Kallus aHaIu3upyeMbIX curianoB. CTpyk-
Typa AC: CTpyKTypHas cxema, epBhIi
reTepOH, TUCIUIeH, paauoyacTOTHBIN
aTTEHI0ATOP, IPECEIEKTOP, YACTOTHBIN
miaH, TpakT [1Y ¢ perynupyembiM ycume-
HueMm, GueTp mocneaneit [1TY, nerextop
orubaromieir. pdextuBHocTsh AC. Meto-
nudeckne ocooeHHocT npuMmenerust AC.

Hroro

TK-1, TIK-

6 M3mepenue kodpduimenta nyma

TeopeTnueckue MPeanOChUTKA, CBSI3aH-
HBIC C TIOHATHEM «KOA(P(PUITUEHT IIyMa.
Mertoer m3mepeHus ko3 duimenTa
myma. ['eneparops! myma. HMizmepenune
IIYMOBO# TeMIIepaTyphl ¢ TIOMOIIBIO HU3-
KOTEMITepaTypHBIX T€HEPATOPOB IIIyMa.
N3mepenne korddummenTa nryma TpaH-
3UCTOPOB. D (PEKTUBHOCTH U3MEPUTETIS
kodddunmenTa nmryma. MeTomoIorus uc-

IIK-1, TIK-
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MOJIb30BaHUs 3MepuTens KodpduireHTa

uryma.

Hroro 2
Hroro 3a cemectp 24

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecneynBaeMbIMU (MOCJIETYIONIUMH) TUCIHHIIMHAMHA
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3ensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIEC CBSI3U

Ne paznienoB JaHHOW AUCHIUTUINHBL, 1711 KOTOPBIX HEOOXOIUMO
HauMeHOBaHME TUCIUILINH U3yueHue o0ecreunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH

1 2 3 4 5 6

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 YcrpolicTBa CBEpXBBICOKOM YaCTOTHI U
AQHTEHHBI

+ + + + + +

2 MeTtpoJiorusi U paguou3MepeHust + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYEeMBbIX NPU U3YyYeHUH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHIOB 3aHATHN
MpeICTaBICHO B Tabmuiie 5.4
Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIUN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TIPU U3YYECHHH TUCIUILIH -

HBI
Bunwl 3austuit
<
S 3 3
= 5 [t}
= = <
= T Q ¥
':f < <
i A = 3
o] = ) L T
5 = = 3 3 DopMbI KOHTPOJIS
= = 5 = 5
= ) 5] ) =
g = g = =
~ = s S
E o, =
X o Q
< O <
5 : g
@)

OIIK-8 + + + Ok3amen, Otyer o nadopa-
TopHOU pabote, Onpoc Ha
3aHATHUAX

IK-1 + + + + Ox3ameH, OtueT no Jabopa-
TOpHOH pabdoTte, Onpoc Ha
3aHATHUAX

ITK-6 + + + + Ox3ameH, OtueT no Jabopa-
TOopHOH pabote, Onpoc Ha
3aHATHAX

6. IuTepakTUBHBIE MeTOABI U (OPMbI OPraHU3ALMUHN 00yUEeHH S
He npenycmorpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT

TpynoeMkocTsb,
q
dopmupyembie
KOMIIETEHIIUU

7 cemecTp

N

1 Cpenpl pacipocTpaHeHus CUTHAIOB | CKaJISIpHBIA aHAJIM3ATOP LIETIEH. IIK-1, ITK-
CBU. [TapameTpsl Lenei. } Wroro 4 6
Knaccudukanus nzmepureneii.

2 3mepeHne MOIIHOCTH Bexropnbie ananuzaropsl nieneit (BALL). 4 IIK-1, TIK-
N3smepenue S-napameTpos. 6
Hroro
4 BekTOopHbIE aHAIM3ATOPbI LIeTICH BAII. BcrpanBanue 1 UCKITIOUEHUE 11€- 4 IIK-1, ITK-
neii. MogenupoBaHue COrIaCyroIuX Le- 6
en.
BAII. 3mepenue HeTMHEMHBIX XapaKTe- 4
PHUCTHUK LICTICH.
Hroro 8
Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHme mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHITHI (CEMUHAPOB)

8 =
= a4 =
s | i
HanmMeHoBaHME IPAKTHYECKUX 3aHATUN = )
HasBanus pa3szenos - o E
(ceMuHapoB) 2 s 2
= . =
2 o' 2
= o
7 cemecTp
1 Cpenpl pactipocTpaHeHUs! CUTHAJIOB | BomHOBOHBIE, KOAKCHAJIbHBIE, MUKPOTIO- 4 OIIK-8,
CBU. [TapameTpsl Lenei. nockoBble CBY tpaktel.IlapameTps! u- [IK-1, IIK-
Krnaccudukanus nzmepureneil. HuHU nepeaaun. [lapameTpsl 4eTbIpEXIIO- 6
mocHuKoB. [lapamerpsl paccesnus. He-
JIMHelHbIe napaMmeTpsl.Mi3mepurenu na-
paMETPOB LENEH U CUTHAJIOB.
Hroro
Hroro 3a cemectp

9. CamocrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPECTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 - Bunbl camocToaTenbHON paboThl, TPYA0EMKOCTh U (POpPMUpPYEMbIE KOMIETEHIIMH

nn

Bunrr camoctosTensHOU
paboThI

9

Ha3zBanus paznenos DopMbI KOHTPOJIS

TpynoeMkocTsb,
dopmupyembie
KOMIIETEHI]
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7 cemecTp
1 Cpenpl [ToaroroBka Kk mpakTuue- 4 |OIIK-8, |Omnpoc Ha 3aHsaTusX, OT1-
pacnpocTpaHeHus CKHUM 3aHSATUSIM, CEMHHA- [IK-1, 4eT 1o JabopaTopHOi pa-
curHaios CBY. pam [1K-6 6ote, DK3aMeH
EapaMeTpH TETICH. [TpopaboTka TeKIHOHHOTO 4
naccuuKanms
accud an MaTepuaia
U3MepUTENCil.
OdopmieHre 0TYETOB IO 8
nabopaTOpHBIM paboTam
Uroro 16
2 Uzmepenue momuoctu | [IpopaboTka JICKITMOHHOTO [IK-1, Onpoc Ha 3anatusax, Ot-
Marepualia [TK-6 4eT 1o J1JabopaTopHOil pa-
OdopmiieHre 0TYETOB 110 8 6ore
nabopaTopHBIM paboTam
Hroro 12
3 Ckansipubie [TpopaboTka JIEKITMOHHOTO I1K-6 Onpoc Ha 3aHaTusx, Ot-
AHAJIN3aTOPHI LETEH Marepualia 4eT 1o JabopaTopHoOi pa-
Hroro Gore
4 BektopHbIe [IpopaboTka J1eKIIHOHHOTO [IK-1, Ompoc Ha 3ansaTusax, OT-
aHaJIM3aTopHI LIeTei Marepuaia [IK-6 4eT 1o 1abopaTopHOil pa-
OdopmieHue 0T4eTOoB 110 9 Gore
nabopaTopHbIM paboTam
Hroro 13
5 Ananuzaropsl criektpa | [IpopaboTka J1eKIIMOHHOTO 4 |IIK-1, Ompoc Ha 3ausTusax, OT-
Marepuala I1K-6 4eT 1o JabopaTopHOi pa-
Odopmienne 0T4eTOB 10 11 Gore
nabopaTopHbIM paboTam
Hroro 15
6 M3mepenue [TpopaboTka JIEKIIMOHHOTO 4 |TIK-1, Ompoc Ha 3ausTusax, OT-
k03 dUIIMeHTa ryma Marepuasa I1K-6 YeT 1o JabopaTopHOM pa-
Hroro 4 Gore
Hroro 3a cemectp 64
IloaroroBka u cagaya sK3a- 36 Ok3ameH
MEHa
Hroro 100

9.1. Bonpocsl Ha NpopadoTKy JeKIMOHHOT0 MaTepuaJia

1. BonHOBOAHBIE, KOAKCHATBbHBIE, MUKPOITOIOCKOBbIE CBY TpakTshL.

2. Ilapamerps! nuHuu nepenaud. [lapameTpbl uyeThIpEXMOMOCHUKOB. [lapameTpsl paccesHus.
Henuneitnbie napaMeTpsl.

3. WM3mepurenu napameTpoB LI€TIEH U CUTHAJIOB.

4. Teoperuueckue NPeANOCHIIKH, CBA3aHHBIE C MOHATHEM «KO3((UIMEHT IyMay. MeToasl 13-
MepeHus kodd¢uimeHTa myma. ['eHeparopsl myma. M3MepeHue 1IyMOBOH TemmepaTypbl ¢ MOMOIIbIO
HU3KOTEMIIEpaTypHbIX T€HepaTopoB Hryma. M3mepenue kodpduurenTa myma TpaH3ucTopoB. I HeKTun-
HOCTh HM3MepuTens KodpduuueHTa nryma. MeToJonorust MCIONb30BaHU U3MEpUTENs KodpduuueHTa
nryma.

5.  Omnpenenenue momuoctu CBY curnana. JleTeKTopbl MOIIHOCTH.
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6. CrpykTypa ¥ yCTPOHCTBO M3MEPHUTEIS] MOITHOCTH. MeToI0I0rus UCIONb30BaHus pUoopa.
[udposas naauKamms. ABTOMaTH3ausg U KATMOpoBKa mpubdopa. [lorpemuoctu nu3mMepeHuii.

7. Bemonnsemsle GyHKIUN U cTpykTypHas cxema BALL. Cenaparnust Bonn. CyneprerepoanHHbIH
MIPUEMHHUK, TeTEPOJUHBI M Y3KOMOJIOCHOE NeTeKTHpoBaHue. M3mepenue dasbl, npolieMa JIoKaTu3auu
orcuera ¢aspl. TecTupoBaHHE HEIMHEHHBIX 1eneil. CUCTeMBbl U3MEPHUTEIBHON KATHOPOBKU U KOPPEKITUH.
Bepudukanus mpubdopa. Ynpasnenue BAILL. [lokazatenu sddextuBHoctn BAILL. Buasr Tectupyembrx
YCTPOUCTB U METOANYECKHE OCOOCHHOCTH TECTUPOBAHMS.

8. Bremomnsembie ¢yHKIMU U cTpykTypHas cxema CALl. IlanopamHbIi TeHEpaTOp 30HAUPYIO-
IIMX CUTHAJIOB — CHHTE3aTOP 4acTOT. YCTPOWCTBA cenapanuu BOJH. [IIMpOKONOIIOCHBIN NETEKTOPHBIN
npueMHuK. Buapl ommbok nmpubopa. Kanmubposka npubopa. [Ipumenenne mudpoBoii 00pabOTKH CUTHA-
JIOB

9. Ilenp anmapaTHOTO CIEKTPAIBHOTO aHAIN3a. TeopeTHUeCKre MPEANOChUIKN: MapauieIbHbIA 1
IIOCJICIOBATENIbHBIA aHANIN3, TEKYIUN CIIEKTP, MTHOBEHHBIN CIIEKTpP, UCKaXKalollee ACUCTBUE PEAIbHOIO
bunpTpa, paspemiaronias CmocoOHOCTh MOCEA0BaTEILHOTO aHam3a. Kiaccudukanus aHaIu3UPyeMbIX
curtanoB. Ctpyktypa AC: CTpyKTypHasi cxeMa, IEpBbIi IeTepOInH, IUCIUIEH, PalnOYacTOTHBIN aTTEHIOA-
TOp, TIPECETEKTOP, YACTOTHBIN Tu1aH, TpakT [1Y ¢ perymupyemsiM ycuneHuem, GunbTp nociennei 114, ne-
Tektop orubaromenn. IpdextuBHocTh AC. Metoauueckue ocobennoctr npumerennst AC.

9.2. Tembl J1a0OpATOPHBIX PadoT
1. Omnpenenenne momuHoctr CBY curnana. /lerekropsl MOITHOCTH.
2. CtpykTypa U YCTPOWCTBO M3MEPHUTEN MOIIHOCTH. MeTOomoIoTrs UCTOIb30BaHus Mpubopa.
[udposas nuaukamnms. ABTOMaTH3anusg U KamuOpoBka mpudopa. [lorpemnoctu u3mMepeHuii.

10. KypcoBasi paGoTa (mpoexr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJIsI
Ta6muia 11.1 — banmbHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuMabHbIN
. MakcumanibHbIN MakcumanbHbIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITEIbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
7 cemecTp
Omnpoc Ha 3aHATHIX 10 10 10 30
OtyeT no nabopaTopHOM 10 10 20 40
pabote
Hroro makcumym 3a nepu- 20 20 30 70
on
DK3aMeH 30
Hapacraromum ntorom 20 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKU MPeICTaBIeH B Tabuue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOUKH

banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMbl 0JJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 0OecreyeHre JUCHMIIMHbI

12.1. OcHoBHas JuTEpaTypa
1. CoBpeMeHHbIE TEXHOJIOTUU U CUCTEMbl aBTOMATH3UpOBaHHOT0 u3Mepenus Ha CBY: Koncnekr
nekmmii  / TmazoB I. H. - 2012. 246 c. [OnektponHwii pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/1108, nara obpamenus: 15.03.2017.

12.2. lonostHUTEILHAS JIATEPATYpa
1. 1. Hanoanektponuka [Tekcr] : yaueOHoe mocobue mis By3oB / B. E. bopucenko, A. 1. Bopo-
obeBa, E. A. Y1kuna. - M. : BUHOM. Jlaboparopus 3nanuii, 2012. - 224 c. : nn. - (Hanotexnonorun). -
bubmmorp. B konue yacteit. - ISBN 978-5-94774-914-4 (nanuune B 6ubamoreke TYCVYP - 81 9k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. 1. Coxonoa, )Kanna MouceeBHa. OcHoBbsl CBY snexkrponuku: COOpHUK 3a7a4, BOIIPOCOB U
ynpakaeruit / Coxomnoa XK. M. - 2012. 123 c. http://edu.tusur.ru/publications/2797 2. llloctrak A.C. [Ipu-
eM M 00paboTka CHUTHAJIOB: Meromudeckoe mocodue mo camocrostensHoi padote crynentoB (CPC) /
[Mocrak A. C. - 2012. 19 c. — URL: http://edu.tusur.ru/publications/1809. [Onexkrponnsiii pecypc] - Pe-
xuM gocryna: http://edu.tusur.ru/publications/1809, cBoboansiii. 3. CoBpeMEeHHBIE TEXHOJIIOTUU U CHCTE-
MBI aBTOMaTu3upoBaHHoro m3mepeHus Ha CBY: PykoBojacTBo k mabopatopHbiM pabdotam / I'mazos I'. H.,
VmsnoB B. H. - 2010. 16 c. [Onexrponnsli pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/1109, cBoOomHBIA. [DnekTpoHHBIM pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/1109, nara obpamenus: 15.03.2017.

2. 1.CoBpeMEHHbBIE TEXHOJIOTMU M CUCTEMBI aBTOMaTu3upoBaHHOro miMmepenuss Ha CBY: Pyko-
BOJICTBO K J1abopaTtopHbiM pabotam / ['mazos I'. H., YiesHOB B. H. - 2010. 16 c. [DnekTponHHbIi pecypc] -
Pexxum noctyma: http://edu.tusur.ru/publications/1109, nata o6pamenns: 15.03.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCciia UHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCIIPUSTUS UH(OPMAITUH.

JLast U1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JList M1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. Pecypcsol cetu UHTEpHET

12.4. ba3bl 1aHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U Tpedyemoe
NporpaMMHoe odecrieyeHue

1. https://edu.tusur.ru/

2. http://www lib.tusur.ru/category/cat/

3. http://www.rambler.ru/

4. http://www.sputnik.ru/

5. https://www.yandex.ru/

Nk v

13. MarepuaibHO-TEXHHYECKOe o0ecneyeHue JUCHUIIMHBI
13.1. O61ue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecrieYeHUI0 TUCIUTITHHbI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrievyeHue 1Jis1 JIEKIMOHHbIX 3aHATHH
aymaropun 407, 412 xadenpsr P3N o6opynoBaHbpl HEOOXOAMMBIMH YCTAaHOBKAMH M MPUOOpaMH
JUTSL TIPOBEACHHS JIA0OPATOPHBIX PAa0OT MO TUCIUILUIMHE, a TaKKe MMEePCOHATBHBIMH KOMIIBIOTEPAMH,
00BbEeIMHEHHBIX B JIOKAJTbHYIO BHIYMCIUTENbHYIO CETh Kadeapsl ¢ BRIX0A0M B Internet.

13.1.2. MaTepuaJbHO-TEXHHYECKOe o0ecnedeHne I NPAKTHYCCKUX 3aHATHI
JleMOHCTpaIMOHHBIN MaTepHall Ui IPOBENEHHS MTPAKTUICCKUX 3aHITHN TTOATOTOBIICH C MCIIOJb-
30BaHueM nporpamMmHoro obecnieuenuss AWR Design Environment u LabVIEW. Takum oGpasom, B aynu-
TOPHUH JUTSI TIPOBEJCHUS MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHIA MMEIOTCS KOMIIBIOTEPHI C yKa3aHHBIM
IPOrpaMMHBIM 00€CTIeYeHHUEM.

13.1.3. MaTepuajbHO-TeXHHYECKOe oOecrneveHue /1Jis1 J1a00paTopHbIX padoT
s mpoBeieHus TabOpaTOPHBIX 3aHATUI HCIIONB3yeTcsl yueOHasi JabopaTopusi, pacroIoKeHHAs
no aapecy 634034, Tomckas obmactb, T. Tomck, Bepmuauna ynuna, 1. 47, 4 stax, aya. Ne407 Cocras
obopynoBanusi: YuebHas mebens; LlnpokodhopmarHelii TurasMeHHbIH 3kpaH — 1 mt.; KoMobroTeps! kiacca
He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokomogocHbIM JOCTYIIOM B
Internet, ¢ Monutopamu Thna Samsung 18.5" S19C200N- 12 mt.; Mcnone3yercs NUIIEH3MOHHOE IPO-
rpaMMHOE oOecTieueHue, MmakeTol Bepcuei He Hmke: Microsoft Windows XP Professional

13.1.4. MaTepuaJbHO-TEXHUYECKOE 0O0ecnedeHue I CaMOCTOATEIbHOH padoThl
st caMocTosITeNIbHON pabOThI UCTIOJIb3yeTCs yueOHasi ayauTopusi (KOMITBIOTEPHBIN Kilacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepumnauna, 47, 4 stax, aya. 407. CoctaB 000pyaoBaHuUS:
yueOHast mebenn; komnbioTepsl kinacca He Hibke [IDBM INTEL Celeron D336 2.81'T1. - 12 miT.; kommbIo-
tepsl noakmoueHbl k ceth UHTEPHET u obecreunBarOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
o0pa3oBareIbHyIO Cpely YHUBEpPCUTETA

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS

OcBoenue mucuuruivHbl guramMu ¢ OB3 ocymecTBuseTcss ¢ UCMOJIb30BAaHUEM CPEACTB OOydeHUS
00IIero U CIEUAIbHOTO Ha3HAUCHHUSI.

[Tpu oOy4yeHHH CTYAEHTOB ¢ HAPYLWIEHUSIMHU CJIyXa IPeJyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIEH amnmaparypbl, MYIbTUMEIUWHBIX CPEACTB U JAPYIHUX TEXHUYECKUX CPEICTB MpHeMa/mepenadn
y4ueOHON MHGOPMAIMK B TOCTYIMHBIX (hopMax JjIsl CTYJICHTOB C HAPYIICHUSIMU CITyXa, MOOMJIBHOM CHUCTe-
MBI OOYYEHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKIIMOHHON CUCTEMbI. YueOHas ayiu-
TOpUSl, B KOTOPOM 00ydaroTCs CTYAEHTHI C HApyIICHUEM CilIyxa, 000pylIOoBaHa KOMITbIOTEPHON TE€XHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, SJIEKTPOHHON JTOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 0O0ydeHHH CTYAEHTOB ¢ HAPYLIEHUSIMU 3PEHUSIMHU MIPEAYCMOTPEHO HUCIIOJIB30BAaHUE B JIEKIIH-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTpA YIAJICHHBIX O0BEKTOB (HAmpuUMeEp, TEKCTa Ha
JIOCKE WJTU Cllaiifla Ha SKpaHe) MPH MOMOIIN BUICOYBEIMUUTENEeH A yAaJeHHOTO IPOCMOTpa.

[Tpu 0O0y4eHHUU CTYICHTOB ¢ HAPYIIEHUSAMH OMOPHO-ABUraTeIbHOI0 ANNAPATA UCIOIB3YIOTCS
albTEpPHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMAIMU U JAPYrUe TEXHUUYECKUE CPEICTBa MpueMma/mepenadu
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yueOHO#l nH(popMalUU B JOCTYMHBIX (opMax sl CTYAEHTOB C HApYIICHHSIMHU OIOPHO-ABHIaTEIbHOTO
anmnapara, MOOMJIbHOM CUCTEMbI 00yUeHMS ISl JIIOJEH C UHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1allun
@DOHJT OLIECHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHUPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMMETEHIUN MPU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTallMy MO JUCIUILIUHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU

3/10pOBBSI

Jns CTYZIeHTOB C MHBAIMIHOCTBIO TIPETYCMOTPEHBI IOMIOTHUTEIbHBIE OIEHOYHBIE CPE/ICTBA, Mepe-
YeHb KOTOPBIX yKa3aH B TaOJMIIE.

Tabauua 14 — JlonoJHUTEIbHbIE CPEACTBA OIICHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Kareropuu ctyneHToB

Bu/ipl TONOTHUTENBHBIX OIICHOUHBIX
CpE/CTB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

C HapymeHusiMu
ciyxa

TecTbl, NTCEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymieHusiMu
3peHus

CobecenoBanue 10 BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEIILHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJbHBIC PAOOTHI, MMCEMEHHBIC
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3aueTy

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMU

C orpaHuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU 10 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbS

Hns crynentoB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIYX;

- MpPeIOCTaBJICHUE 3aJJaHus C UCIIOF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBAITHJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTcs AOCTyMHas ¢opMma MpeaoCTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB Ha KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,

- IMpEaACTABICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06yquHH WHBAJIMAOB IO JUCHUINIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(bOpMaIII/II/I B Q)opMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpPMaIUH:

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

HpI/I H606XOI[I/IMOCTI/I JJIA 06yqa101u1/1xc;1 C HHBAJIMAHOCTBHIO IMpoucaAypa OLUCHUBAHHA PE3YyJIbTATOB
06yquH51 MOXKET NPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-8 CIIOCOOHOCTBIO MCIOJIb30BaTh HOPMATHBHBIC JloKeH 3HaTh CUTHAJIBI U yCTPOMCTBA
JIOKYMEHTBI B CBOEH J€ATEIbHOCTH CBUY kak 00beKT U3MEPEHUH, CTPYKTYPY H

YCTPOICTBO U3MEPHUTENBHBIX IPHUOOPOB,
METO/Ibl ¥ TEXHOJIOTMH NIPOBEIEHUS Kalnuo-
poBOK 1 u3Mepenuii Ha CBY.;

JloKkeH yMeTh OpraHu30BbIBaTh U3MEPU-
TEJIbHBIN MPOLECC U METPOJIOTHUECKOE
obecriedeHne Ha MPOM3BOJICTBE PAIHOAIICK-
[TK-6 TOTOBHOCTBIO BBITIONHATE PACYET U IPOEKTHPO- | TpOHHOIK IIPOIYKIIHHL

BaHHE JIETaJIeH, Y3/10B U YCTPOHCTB PafMOTEX- | Jlo/mkeH BIAAETh COBPEMEHHBIMU HHCTPY-

CKHUM 3alaHHuEM C UCIIOJIb30BAHUEM CPCACTB aB- |gg CBLI’

TOMAaTU3aluu MPOCKTHUPOBAHUA

TIK-1 CIIOCOOHOCTBIO BEIMIOJHITE MAaTEMATHIECKOE
MOJICTHPOBAHUE OOBEKTOB U MPOIECCOB TIO TH-
MOBBIM METOAMKAM, B TOM YHCJIE C UCIOJIb30Ba-
HUCM CTaHI[apTHBIX ITIAKCTOB HpI/IKJIaILHLIX HpO-
rpamMm

OO61mure XapakTepUCTHKU MOKa3aTene u KpUTepHeB OLEHUBAHUS KOMIIETEHLMH Ha BCEX 3Tamax
MIpUBEICHBI B Ta0uIe 2.
Tabmuma 2 — O0mme XapakKTePUCTHKHU MTOKa3aTeeh M KPUTEPHUEB OIICHUBAHUS KOMIICTCHITMH 110 dTanam

[Tokazarenu n
3HaTh VYMmeTh Bnanets
KpUTEpUU
Otmruno (Beicokmit | OOmanaer pakTudaeckumu | OOIagaeT quana3oHoM KonTpoaupyet padory,
YPOBEHB) Y TCOPETHYECKUMH 3HAHU- | TPAKTHYECKUX YMEHUH, MIPOBOJMT OLIEHKY, COBEP-
MU B TIpeJesiax u3ydae- | TpeOyeMbIX Ui pa3BUTUSl | LICHCTBYET JNCHCTBUS pa-
MOIi 00JIACTH ¢ TOHUMAaHHU- | TBOPYECKUX PEUICHUH, a0- | OOTHI
€M TrpaHuIl IPUMEHUMOCTH | CTparupoBaHus Npodaem
Xoporo (6a30Beiii | 3HaeT (hakTel, TpUHIUNEL, | O0MagaeT TMama3oHOM bepeT oTBETCTBEHHOCTH 32
YPOBEHbB) MPOLIECCHI, OOIIUE TIOHSA- | TPAKTHYECKUX YMEHUH, 3aBepIIICHHE 3a/1a4 B UC-
THS B TIpEJIeNiaX u3ydae- | TpeOyeMBIX JJIsl pelIeHHsI | CTIeIOBaHUH, IIPHCITOcal-
MoOii obnacTu OIpeJIeNIEHHBIX MPOOJIEM B |IUBAET CBOE MOBEJCHUE K
o0J1acTu ucclea0BaHus 00CTOSATENbCTBAM B pellie-
HUH [TPOOIIeM
VYnosnerBopurenb- | Obnanaer 6a30BbiMu 00- | O0naaeT OCHOBHBIMU PaGoraer npu npsimom Ha-
HO (TTOPOTOBBIN IIUMH 3HAHUSIMHU YMEHUSAMHU, TpeOyeMbIMU | OJTFOACHUN
YPOBEHB) JUTSL BBITIOJTHEHHSI IIPOCTHIX
3aza4q

2 Peann3anua KOMIeTEeHIINH

2.1 Komnerennus OIIK-8
OIIK-8: cr1ocoOHOCTBIO NCIIOIB30BaTh HOPMATUBHbBIE JOKYMEHTHI B CBOEH JESATEIILHOCTH.
s hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psij 3TAoB. DTarbl GOpMUpOBaHUS
KOMIICTCHIINU, MMPUMCHACMBIC IJIA 3TOr0 BHUIBI 3aHATHN U HCIIOJIB3YEMBIC CpCACTBA OLCHUBAHHA IIPCO-
CTaBJIeHBbI B Tabnuie 3.
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Tabmuma 3 — Drarnsl

OpPMHPOBAHUA KOMIICTCHIWU U UCITIOJIb3YCMBIC CPCACTBA OLICHUBAHUSA

Cocras

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

3JIEMEHTBI HauepTaTeib-
HOM T'€OMETPUU U HHIKE-
HEpHOU rpaMKu, reoMeT-
pHUYECKOE MOJCIUPOBAHNUE,
IpOrpaMMHBIE CPEACTBA
KOMIIBIOTEPHOH Tpadukm;

NPEACTABIATh TEXHUYE-
CKHE PEIICHUS C UCTIONb-
30BaHUEM CPEJICTB
KOMIBIOTEPHOH rpaduku u
reOMETPHYECKOTO MOJIEINIH-
pOBaHUs

COBPEMEHHBIMHU IIPO-
rpaMMHBIMHU CpCACTBAMU
MIOATOTOBKH KOHCTPYK-
TOPCKO-TEXHOJIOTUYECKOU
JOKYMEHTAIUH;

Bunwl 3ansatuit

* IlpakTnueckue 3aHs-
THUS;

» JlabGopaTtopHsie pabo-
THI;

e Jleknum;

* CamocrosTenbHas pa-
oora;

* [IpakTrueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI;

o Jlexunuy;

» CamocTosiTenbHas pa-
oora;

 JlaGoparopHsie pabo-
THI;

* (CamocTodrenbHas pa-
0oTa;

Hcnonb3yembie
CpelICTBA OLICHUBA-
HUs

* Oruer no 1aboparop-
HOU pabore;

* Onpoc Ha 3aHATHSIX;
e JK3aMeH;

* OrtueTt no nabopatop-
HOU pabore;

* Onpoc Ha 3aHATHUAX;
* DK3aMeH;

* Oruer no naboparop-
HOH pabore;
* DK3aMeH;

CDOpMy'J'II/IpOBKa nokazareyie u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETECHIIMHU IpUBCJCHA B Ta-

omure 4.
Tabmuna 4 — ITokazareau M KpUTEPHUH OIECHUBAHMSI KOMIIETSHIIMH Ha dTanax

Cocrasn 3HaTh YMmeTb Biaanern
OTIn4HO ¢ CBOOOIHO DIIEMEHTEHI * CBOOOJHO MPUMEHSITh ¢ CcBOOOIHO MOIEIAMH

(BBICOKUI YPOBEHbD)

CHUCTEM aBTOMATU3UPO-
BAaHHBIX U3MEPEHUN Ha
CBY;;

KOMIIBIOTEPHBIE CUCTEMBI
Y IIAKEThI IPUKIIATHBIX
IIporpamm Jist POEKTU-
pPOBaHUS U UCCIIEIOBAHHUS
CUCTEM aBTOMATU3UPO-
BAaHHBIX U3MEPEHUN Ha
CBY;;

AKTUBHBIX IPUOOPOB, HC-
MOJIb3yEeMBIX B CHCTEMax
ABTOMATU3UPOBAHHBIX H3-
mepenuit Ha CBY;;

Xoporto (0a30BbIN

* YBEPEHHO CBOOOJHO

* YBEPEHHO NIPUMEHSATH

* YBEPEHHO MOJEISIMU

HbIX n3Mepenuit Ha CBY;

MIPOCKTUPOBAHKS U HC-
CJIEZIOBAHUS CUCTEM aBTO-
MaTH3UPOBAHHBIX U3MeE-
penuit Ha CBY;;

YPOBEHbB) 3JIEMEHTHI CUCTEM aBTO- KOMITbIOTEPHBIE CUCTEMBI | AKTUBHBIX TPUOOPOB, HC-
MaTU3HUPOBAHHBIX U3MeE- U ITaKEThI IPUKJIATIHBIX IIOJIb3YEMBIX B CHCTEMAX
penuii Ha CBY; ; MporpamMm IJjisg MPOEKTH- | aBTOMAaTHU3UPOBAHHBIX M3-

poBaHus U uccienoBanus | mepennit Ha CBY;;
CHCTEM aBTOMAaTHU3UPO-

BAaHHBIX U3MEPEHUN Ha

CBY;;

YIOBIETBOPUTENHH | * CIHOCOOCH OPUEHTUPO- | * CIOCOOCH OPUEHTUPO- | * CIOCOOCH OPUEHTHUPO-

0 (moporoBsIi BaThbCH B DJIEMEHTAX CH- BaThLCs B ITaKeTax MpU- BaTbCs B MOJICJIAX aKTUB-

ypOBeHB) CTE€M aBTOMAaTHU3HUPOBAH- KJIAJIHBIX IPOrpaMM IJIs HBIX HpH60pOB, HCIIOJIb-

3yeMbIX B CHCTEMax aBTO-
MaTHU3UPOBAHHBIX U3MeE-
pennii Ha CBY;;

2.2 Komnerennus IIK-1
[TK-1: crmocoOGHOCTBIO BBHITIOJHATh MAaTEMaTHYECKOE MOCIUPOBAHUE OOBEKTOB M MPOIECCOB MO

THUTIOBBIM METOJIMKAM, B TOM YHCJIE C UCTIOJb30BAHMEM CTAHIAPTHBIX MAKETOB MPUKJIAIHBIX TTPOTPAMM.
Jist hopMHUpOBaHUS KOMITIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSiJI ATANOB. DTarbl HOpMUPOBAHHUS
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KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'H:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 5 — Dransl

Cocras

3HaTh

YMeTh

Braanern

ConepxaHue 31a-
OB

CTaHJApTHBIE MTAKETHI IIPH-
KJIaIHBIX [IPOrpaMM, OpHU-
EHTUPOBAHHBIX HA pelle-
HUE HAay4YHBIX U IIPOEKT-
HBIX 3a/1a4 paguodJIEKTPO-
HUKHU;

IIPUMEHATH KOMIIBIOTEP-
HBIE CUCTEMBI U ITAKEThI
IIPUKIJIAIHBIX IPOrpaMM
JUISl IPOEKTUPOBAHUS U
UCCIIEIOBAHNS PAJIHOTEX-
HUYECKUX YCTPOUCTB;

TUIIOBBIMU ITPOTPaMMHBI-
MH CpPEJICTBaMU ISl aBTO-
MaTU3alHH IPOEKTUPOBA-
HUSI U1 MOJICJIMPOBAHMUS pa-
JMO3JIEKTPOHHBIX LEIEH,
YCTPOMCTB M CUCTEM;

Bunwl 3ansatuit

* IlpakTnueckue 3aHs-
THUS;

» JlabGopaTtopHsbie pabo-
THI;

o Jleknum;

* CamocrosTenbHas pa-
oora;

* [IpakTrueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI;

o Jlexnnuy;

» CamocTosiTenbHas pa-
oora;

 JlaGoparopHsie pabo-
THI;

* CamocTodrenbHas pa-
OorTa;

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

* Oruer no 1aboparop-
HOU pabore;

* Onpoc Ha 3aHATHSIX;
e JK3aMeH;

* OrtueTt no nabopatop-
HOU pabore;

* Onpoc Ha 3aHATHUAX;
* DK3aMeH;

* Oruer no aboparop-
HOH pabore;
* DK3aMeH;

CDOpMy'J'II/IpOBKa nokazareyie u KPpUTCPUCB OLICHUBAHUA JAHHOM KOMIIETECHIIMU IpUBCJCHA B Ta-

omutie 6.
Tabmuna 6 — [TokazaTenau ¥ KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Coctasn 3HaTH YMmeTh Bnanets
OTinyHO * cBOOOJHO CTaHIAPT- * CcBOOOJIHO KOMIIbIOTEP- | * CBOOOJHO THUIIOBBIMU

(BBICOKUI YPOBEHbD)

HBI€ MTAKEThI TPUKIIAJHBIX
IIPOrpaMM, OPUEHTHPO-
BaHHBIX Ha pEIICHNE
HAY4HbIX U IPOEKTHBIX
3a]1a4 pau03JIEKTPOHU-
KU;

HBIE CUCTEMBI U TAKETHI
MPUKIIAHBIX IPOTpamMM
JUIsl IPOEKTUPOBAHUS U
UCCIIEIOBaHUS PAJUOTEX-
HUYECKUX YCTPOICTB;;

IIPOrPaMMHBIMU CpEl-
CTBaMH JUIsl aBTOMaTH3a-
LIUU IIPOCKTUPOBAHUS U
MOJIEJIMPOBAHMS PAJIO-
3JIEKTPOHHBIX LICTIEH,
YCTPOWCTB U CUCTEM;;

Xoporio (6a30BbIi

¢ YBEPEHHO TCXHOJIOT'HUIO

* YBEPEHHO KOMIIbIOTEp-

¢ YBEPCHHO THIIOBBIMU

TaX, TUIIOBBIE AlTOPUTAX
00pabOTKH JTaHHBIX;;

IMPOCKTUPOBAHUA U UC-
CJICOOBAHUA PAOAUOTCXHU-

YPOBEHB) paboThl HA IEPCOHAIIb- HBIC CUCTCMbI U IMAKCThI IpOorpaMMHBIMHU CpEI-
HOM KOMIIBIOTEPE B MPUKJIAJHBIX IIPOrpaMM CTBaMH JUJI aBTOMaTHU3a-
COBPEMEHHBIX OIlepaly- JUI IPOEKTUPOBAHUSA U [IUH IIPOEKTUPOBAHUS U
OHHBIX Cpeax, OCHOB- HCCIIENOBAaHUS PAaUOTEX- | MOACIUPOBAHUSA pagro-
HbIE METOJIbI Pa3pabOTKH | HUYECKUX YCTPOUCTB;; 3JIEKTPOHHBIX LEIEH,
aIITOPUTMOB U IIPOTPaMM, YCTPOMCTB U CUCTEM;;
CTPYKTYpPBI JaHHBIX, HC-
[10JIb3YEMBIE JUIS IIpE-
CTaBJICHUS TUIIOBBIX UH-
dbopMaIMOHHBIX 00BEK-
TOB, TUIIOBBIE AJITOPUTMBI
00paboOTKH JaHHBIX;;
YIOBIETBOPUTENHH | * CIHOCOOCH OPUEHTUPO- | * CIOCOOCH OPUEHTUPO- | * CIOCOOCH OPUEHTHUPO-
0 (TToporoBeIi BaTbCA B TUIIOBBIX UH- BaTbCA B ITaKeTax IpU- BaTbCs B CPENCTBAX aBTO-
ypOBeHB) (1)OpMaHI/IOHHI>IX 00BeK- KJIAJIHBIX IPOrpaMM IJIst MaTH3alMM IIPOCKTUPOBA-

HUSI 1 MOJICTTUPOBAHUS
PaIrodICKTPOHHBIX T1e-
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YECKUX YCTPOICTB;;

e, yCTPOUCTB U CU-
cTeM;;

Tabmuna 7 — Drarnsl

2.3 Komnerennus I1K-6

[TK-6: roTOBHOCTBIO BBIMOJHATH PACUET U MPOEKTUPOBAHUE JCTANICH, Y3JI0B U YCTPOMCTB paiuo-
TEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUUYECKHUM 3aJaHUEM C HUCIIOJIb30BAHUEM CPEJICTB aBTOMAaTH3a-
UM IPOCKTUPOBAHUS.

Jns popmupoBaHus KOMIETEHIIMH HEOOXOIUMO OCYIIECTBUTH P ATANOB. DTarbl (HOPMUPOBAHUS
KOMIIETECHIIMY, TPUMEHSIEMBIE U1 3TOrO BHUJIbl 3aHATUWA W UCIIOJIb3yEMbIE CPEACTBA OLECHUBAHUA IpE-
CTaBJICHHI B Ta0nuIIe 7.
OpPMHUPOBaHUs KOMIIETEHIIMU U UCTIOJIb3YEMbIE CPEJICTBA OLICHUBAHUS

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

OCHOBHBI€ 3TaIlbl POEK-
TUPOBAHUS U CO3JaHUS CH-
CTEM aBTOMATU3HPOBAH-
HbIX u3Mepennii Ha CBY,
MpOrpaMMHBIE MPOEKTUPO-
BaHUS JIaHHBIX CUCTEM;

MIPUMEHATHh KOMIIBIOTEP-
HBIE CUCTEMBI U TTAKETHI
MPUKJIAHBIX TPOTpamMM
JUIS IPOEKTUPOBAHUSA U
HCCIIEIOBaHUS CUCTEM aB-
TOMAaTU3UPOBAHHBIX U3Me-
penuit Ha CBY;

METOJIaMH pacdyeTa OCHOB-
HBIX ITapaMETPOB
YCTPOMCTB M CUCTEM CH-
CTEM aBTOMATHU3UPOBAH-
HbIX n3Mepenuii Ha CBY B
TUIOBBIX PEXUMAX;

Bunwl 3austuit

* IIpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

o Jlexmnu;

» CamocTosiTeNnbHas pa-
oora;

» JlabGopaTtopHbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie * Oruer no naboparop- | ¢ Otuer mo maboparop- | * Otyer no JadbopaTop-
CpEICTBa OLICHUBA- | HOU padoTe; HOI1 paboTe; HOM1 pabore;
HUS * Omnpoc Ha 3aHATHUSX; * Ormnpoc Ha 3aHATHSIX; e DK3aMeH;
e JK3aMeH; * DK3aMeH;

dopMynTMpoBKa MOKa3aTeJie U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIIETCHIIMU MPUBEICHA B Ta-
omue 8.
Tabmuma 8 — [Tokazarenau M KpUTEpUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTamax

CocTasn 3HaTh YmMmeTs Bnanets
OTangHO * ¢cBOOOJHO 3HATH * CBOOOJIHO MPUMEHSITh * CcBOOOJHO METOIAMU

(BBICOKMIA YPOBEHB)

OCHOBHBIE 3TaIlbl MPOEK-
TUPOBAHUS U CO3AAHUS
CUCTEM aBTOMAaTH3UPO-
BAaHHBIX U3MEPEHUN Ha
CBUY, npuHImms! BeIOOpa
KOHCTPYKTOPCKHUX pelie-
HUM 1 oOecrieyeHust Ha-
JEKHOCTH;;

KOMITBIOTEPHBIE CUCTEMBI
Y TIAKETHI IPUKIIATHBIX
IIPOrpaMM IS TPOEKTH-
pOBaHUSA U CO3JAHUS CH-
CTEM aBTOMATU3UPOBAH-
HBIX U3MEPECHUN HA
CBUY;;

pacdeTa OCHOBHBIX Tapa-
METPOB CUCTEM aBTOMa-
TU3UPOBAHHBIX U3MEpe-
uuii Ha CBY B THIIOBBIX
pexuMax;;

Xoporio (6a30BbIi
YPOBEHD)

* YBEPEHHO 3HATH
OCHOBHBI€ 3Tarbl POEK-
TUPOBAHUS U CO3JTAHMS
MIPOEKTUPOBAHUS U CO-
37aHUS CHCTEM aBTOMa-
TU3UPOBAHHBIX U3MEPE-
Huii Ha CBY, nmpuHUIUNbI
BBIOOpA KOHCTPYK-

* YBEPEHHO IIPUMEHSATH
KOMIIBIOTEPHBIE CUCTEMBI
Y TIAKEThI PUKJIATHBIX
IIporpamm JJist POEKTHU-
pOBaHUsA U CO3AAHUS CH-
CTEM aBTOMATU3UPOBAH-
HBIX U3MEPEHUI Ha
CBY;;

* YBEpPEHHO METOAAMHU
pacdera OCHOBHBIX Iapa-
METPOB YCTPOWCTB U CH-
CTEM CUCTEM aBTOMATHU-
3UPOBAHHBIX U3MEPEHUN
Ha CBY B TUIIOBBIX pe-
KUMax;;
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TOPCKUX PEIICHHH 1
o0ecrieueHns HAJIEKHO-
CTH;;

CO3/1aHHUS CUCTEM aBTO-
MaTU3UPOBAHHBIX U3Me-
penunii Ha CBY, npuHuu-
nax BeIOOpa KOHCTPYK-
TOPCKUX PELICHU U

KJIQJTHBIX TIPOTpaMM JIst
MPOCKTUPOBAHUS U CO-
3JIaHMS CHCTEM aBTOMa-
TU3UPOBAHHBIX U3MCPC-
muii Ha CBY;;

YIOBIETBOPUTENHH | * CIHOCOOCH OPUEHTUPO- | * CIOCOOCH OPUEHTUPO- | * CIOCOOCH OPUEHTHUPO-
0 (OpPOroBeIi BaThCsl B OCHOBHBIX 9Ta- | BAaThCs B KOMIIBIOTEPHBIX | BaThCsl B METOJaxX pacue-
ypOBeHB) nax nmpoOCKTUPOBAHUA U CUCTCMAX U MAaKETax IpHU-| Ta OCHOBHBIX IIAPaMCT-

POB CHUCTEM aBTOMATU3H-
POBaHHBIX U3MEPEHUN HA
CBY B TUIOBBIX pEKHU-
Max;;

obecneuenus u obdecne-
YEeHUS HAJEKHOCTH;

3 TunoBble KOHTPOJILHBIE 32 IaHUSA
Jlis peanu3anuy BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHOU IIPOTPaMMBL, B CJIEIYIOIIEM COCTABE.

3.1 TeMbI OIPOCOB HA 3AHATHAX

— 3AYETHBIE BOITPOCHI 1.Yacrotel u amuasl BoaH quanazona CBY 2. OcobeHHOCTH quamna-
3oHa CBY 3. PTC, paboraromue B auanazone CBY 4. Ocobennoctu mamepennii Ha CBY 5. [ToproBoe
npeacrasnenne neneit Ha CBY 6. Knaccudukarnus muauii nepemgaun 7. Uto paccMarpuBaeT IEKTPOIMHA -
MUKa JIMHUH Tepefayd (4TO TaKOe MOJbI, JIEKTPUUYE-CKHUE U MarHUTHBIE BOJIHBI, KDUTHUECKHUE JIIMHBI
BOJIH, JJIMHA BOJIHBI B JIMHKH, ()a30Basi CKOpOCTh, nucrepcusa?) 8. Uto Takoe koakcuan? 9. Uto Takoe HK-
BuBaneHTHas JII1? 10. Cxema aByxnposoaHoii sxkBuBaneHTHOM JIII 11. Cxema sxBuBanentHou JIII ¢ rene-
paTopoM M Harpy3kou (orcuyer koopauHatbi?) 12. BomHoBble ypaBHeHUs skBuBasieHTHOH JIIT (yp-Hus
I'enpMronbua) 13. Yo Takoe nosHoe HanpsbkeHue B skBuBasieHTHOU JIIT? 14. Yro Takoe nmajaromue 1 oT-
paxeHHble BOJIHBI B SkBHUBasieHTHOM JIII? 15. UTo Takoe BTOpHUYHBIE MapaMeTpbl B 3KkBUBajgeHTHOU JII1?
16. IlepeuricnuTh BropuuHbIE napaMeTpsl dkBUBasieHTHOH JIII. 17. 3anucaTe KOMIJIEKCHYIO aMIUIUTYAY
najiaroniel BoJHbI BO BpeMeHH 18. 3amucaTh KOMIUIEKCHYIO aMIUTUTYAy OTPa)KeHHON BOJIHBI BO BpEMEHU
19. YUro takoe ko3punments B sxBuBaneHTHoi JII1? 20. Kak cBs3anbl a3zoBasi CKOPOCTh B IKBUBAJICHT -
Hoit JIIT ¢ koapdurmentom ? 21. Uto takoe kodduimeHT oTparkeHus u ero Moaynb? 22. Uro takoe JIIT
6e3 moteps? 23. Yrto Takoe BonHOBOE conpoTusnerue JII1? 24. Kak cBs3anbl KOOQPHUIMEHT OTpakeHUs U
Harpy3ka JII1? 25. Pacnpenenenre aMIuiMTy HapsKEHUS M TOKA BIOJIb Harpy:XKeHHOW JUHHM 26. UTo
takoe KCB? (nmnanaszon 3nauenuit KCB) 27. Kak cesizansl KCB u ? 28. Pesxxumsbr pabotst JIIT 6e3 nmoteps
29. Kanonunveckue Harpysku skBuBasieHTHOM JIIT 30. CornmacoBannas Harpyska 31. ['panuuHbie ycrnoBus
pu xoioctoM xoze 3kBuBaneHTHoH JIII 32. I'panuunsie ycnosus npu K3 sxksusanentHoi JIIT 33.7 Yemy
paBeH koddduiueHT oTpaxenus npu Harpyske JIIT Ha emkxocts 34. Uemy paBeH kodduimeHT orpaxke-
Hus npu Harpyske JIII Ha ungykTuBHOCTB? 35. UTO Takoe KiIacCUYECKHE MaTPUILIbI JIMHEHHBIX 1enei? 36.
MotuBbl BBeieHUs apaMmeTpoB paccesuus Ha CBY 37. Uto Takoe HOpMHUpPOBAHHBIE MAJAIOIIUE U OTpa-
JKEHHbIE BOJHBI B dkBHBasieHTHOU JII1? 38. MaTtpuuHas 3anuch JIMHEHHBIX COOTHOIIEHUH LIETIH C MaTpH-
e paccesaust 39. Cmpicn S-mapameTpoB AByxnoptoBol nenu 40. M3mepeHrne nmapaMeTpoB pacCesHUs
41. IpenmytecTBa mapaMeTpoB paccessHus 42. B yem pa3HHIIa TOMOIOTHYECKUX U CUTHAIBHBIX TpadoB?
43. Yro Takoe moTokoBbIi rpad? 44. TepMuHBI MOTOKOBOTO rpada: IepeMeHHbIe, BETBH, Y3JIbl, CTOK, HC-
TOK, MHOXHTEJIb BET-BH, NETIIs, IETIS NEPBOro NOpsKa, BTOPOro nopsaaka u T.4. 45. Uro Takoe perieHue
nmoTokoBoro rpada? 46. ITotokoBsiid rpad aByxmoproBoil memu 47. YUTo Takoe MaHOPaMHBIA T€HEPATOP
CBY-curnanos? 48. Uto takoe cunte3atop dactoT? 49. Uto takoe aenurens momuoctu? 50. Yto Takoe
cenaparusi BoaH? 51. Uto Takoe HampaBieHHbIN oTBeTBUTENB? 52. UTo Takoe arteHtoaTop? 53. Uto Takoe
ananu3zatop ueneit CBY? 54. IlpuHuun 30HAMpOBaHus B aHanmu3aTope ueneit 55. Knaccuueckuii pedex-
ToMeTp 56. AmnmapaTHbIA aHAJIM3 OJHOMOPTOBOM Iienu 57. J[Ba croco0a MBYCTOPOHHETO 30HIUPOBAHUS
JIByXHopToBoil rienu 58. CkeneTHas cxeMa aHayiu3aropa neneil 59. AnnapaTHbelil aHaJIM3 LENH Kak 3ajada
uneHTuukanuu oobekra 60. AnmapaTHbIN aHAIU3 [IETH B YaCTOTHOW M BO BpeMeHHO# obactu 61. [Tna-
HUPOBAHNE M3MEPEHHUS TI0 TECTUPOBAHUIO YCTPOMCTBA aHAIU3aTOpoM Iieneil 62. OyHKIHoHaIbHbIE 010-
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KM aHanu3aTopa 1enei 63. Paznuune BEKTOPHOTO U CKaJSIPHOTO aHaJIM3aTopoB Leneit 64. Llenu tectupo-
BaHMs YCTPOMCTB Ha aHanu3arope neneit 65. Knaccudukarus rectupyemsix yeTpoicTB 66. [Ipumepsn! Te-
CTHPYEMBIX yCTpoHCcTB 67. ®akTops! 3(h(HheKTUBHOCTH aHAIN3ATOPOB Lieneil 68. AnmapaTHblid aHANIN3 11e -
nel Bo BpeMeHHOM oOmactu 69. Bunbl ommbok anmaparHoro aHanu3a reneid 70. Moaens cucremaruye-
CKUX OHIMOOK aHanu3aTopa ueneil 71. Dranbl n3MepUTEIbHON KaTMOPOBKH BEKTOPHOTO aHAJIN3aTopa Lie-
nieid 72. Koppekiust JTaHHBIX Ha OCHOBE U3MEPUTEIbHON KamnOpoBKkHU 73. UTo Takoe BepuduKaius TOUHO -
CTEW aHanmM3aropa Lerneu

3.2 JK3aMeHALOHHbIE BONPOCHI

— 1.Yactots! u qyuHbl BoaH AuanazoHa CBY 2. Ocobennoctu nuanasona CBY 3. PTC, paboraro-
mue B auana3zone CBY 4. Oco6ennoctu n3mepenuit Ha CBY 5. [ToptoBoe npencrasnenue ueneit Ha CBY
6. Knnaccudukauus nunuit nepenaun 7. Yto paccMaTpuBaeT 3JI€KTpOAMHAMUKA JIMHUH nepenadn (4To Ta-
KO€ MO/Ibl, DJIEKTPUYE-CKUE U MarHUTHbIE BOJIHBI, KpUTHYECKUE JJTUHBI BOJH, JUIMHA BOJHBI B JTUHUH, (a-
30Basg CKOpocTh, aucrepcusa?) 8. Uto takoe koakcman? 9. Uro Ttakoe skBuBasmentHas JII1? 10. Cxema
nByx1npoBogHoi skBuBanenTHoO JIIT 11. Cxema skBuBanentHoit JII1 ¢ renepatopom u Harpy3koi (oTcuer
koopauHatel?) 12. BonHoBeie ypaBHeHust skBuBaneHTHOU JIIT (yp-uust I'enpmroneua) 13. Yro Takoe mosn-
HOe HanpsbkeHue B sksuBasieHTHoU JIII? 14. Uro Takoe nmanaromue u OTpaXCHHbIE BOJIIHBI B DKBUBAJICHT -
Hoit JI[1? 15. Yto Takoe BTOpuuHbIEe apamMeTpsl B 3kBUBajgeHTHOM JIII? 16. [lepeuncnuth BropuyHbIE Na -
pameTpsl 3kBuBasieHTHO JIII. 17. 3anucare KOMIUIEKCHYIO aMIUIMTYy NIJarollel BOJIHBI BO BpeMEHH 18.
3anucaTh KOMIDIEKCHYIO aMIUTUTYIy OTPa)KEHHOM BOJHBI BO BpeMeHH 19. UTto Takoe k03P PUIIMeHTHI B K-
BuBanenTHoi JII1? 20. Kak cBszanbl (pa3oBas ckopocTh B 3kBUBasieHTHOH JIIT ¢ xoaddunmentom ? 21.
UYro takoe korpdumeHT oTpaxkeHus u ero Mmoaynb? 22. Yro Takoe JIII 6e3 nmoteps? 23. Uto Takoe BOIHO-
Boe comnpotusienue JII1? 24. Kak cBs3anbl koapduuueHT oTpaxxenus u Harpyska JII1? 25. Pacnpenene-
HUE aMIUTUTY/ HaNpsDKEHUs U TOKa BJIOJIb HarpyeHHol jinauu 26. Uto takoe KCB? (nquanas3on 3HaueHuit
KCB) 27. Kak cBs3ansl KCB u ? 28. Pexxumbl padotsl JIIT 6e3 noteps 29. KanoHn4yeckue Harpy3Ku 3KBH -
BasieHTHOH JIIT 30. CornacoBannas Harpy3ka 31. ['panuyHbIe yCI0BHS NPU XOJIOCTOM XOJ/I€ YKBUBAJICHT-
Hoit JIIT 32. I'pannunsie ycnoBus npu K3 skBuanentroit JIII 33.? Uemy paBen koa(dumeHT orpaxe-
Hus npu Harpyske JIII Ha emkxocTs 34. Uemy paBeH koa¢duumeHT otpaxenus npu Harpyske JIII Ha un-
IyKTUBHOCTH? 35. UTO Takoe KJIacCHYECKHE MaTpULbl JIMHEHHBIX Lenei? 36. MoTuBbl BBeACHU Mapa-
MeTpoB paccesaust Ha CBY 37. Uto Takoe HOpMUPOBAHHBIE MA/IAIOIINE U OTPAKCHHBIC BOJIHBI B YKBUBA-
nentHou JIII? 38. MarpuuHas 3anuch JIMHEHHBIX COOTHOLLIEHUH Lienu ¢ MaTpulel paccesuust 39. CMbici
S-nmapameTpoB aByxnoproBoii uenu 40. Msmepenue napamerpoB paccestus 41. [IpeumyiecTsa mapamer-
poB paccesiHus 42. B yem pa3HHIIa TONOJOIMYECKUX M CUTHAIBHBIX IpadoB? 43. UTo Takoe MOTOKOBBIH
rpad? 44. TepmMuHbl MOTOKOBOTO Tpada: MepeMeHHbIE, BETBH, y3JIbl, CTOK, UCTOK, MHOXKHUTEIh BET-BH,
HeTIs, MEeTI IepBOro MopsiKa, BTOPOro nopsaka u 1.4. 45. Uto takoe pemieHue noTokoBoro rpada? 46.
[TorokoBbIil rpad aByxmoproBoit nenu 47. Uro Takoe naHopamublii reneparop CBY-curnanos? 48. Uto
Takoe cuHTe3arop 4acTor? 49. Yrto takoe aenutens MomHocTu? 50. Yrto Takoe cenapauus BonH? 51. Uro
TaKoe HampaBJIECHHBIN oTBeTBUTENH? 52. UTO Takoe arreHtoarop? 53. Uro Takoe aHanmuzarop neneit CBY?
54. IlpuHuun 30HIUpPOBaHUs B aHanu3aTope uenei 55. Kmaccuueckuii pedaextomerp 56. AnmaparHslii
aHaJIM3 OJHOMOPTOBOM Henu 57. J[Ba crnocoba JBYCTOPOHHErO 30HJIMPOBAHUS JABYXIIOPTOBOW 1enu 58.
CkenerHas cxema aHajnM3aTopa uenei 59. AnmaparHblii aHaIU3 HENH Kak 3a/1a4a UASHTHPUKAUU 00beK -
ta 60. AnnapaTHblii aHaJIU3 e B YaCTOTHOW M BO BpeMeHHOU obsactu 61. [lnanupoBanue n3mMepeHus
[0 TECTUPOBAHUIO YCTPOICTBa aHanu3atopoM nenei 62. OyHKUMOHATIbHBIE OJOKM aHajIM3aTropa lenen
63. Pa3znuuue BEKTOPHOTO M CKAJISPHOTO aHANIM3aTopoB leneil 64. Llenu TecTupoBaHUs yCTPOWCTB Ha
aHanu3atope neneil 65. Kiaccudukanuss TecTHpyeMblX yCTpoHCTB 66. Ilpumepsl TecTHpYeMbIX
ycTpoiictB 67. ®akTopsl 3PGEKTUBHOCTH aHAIM3ATOPOB Ilerneil 68. AmnmapaTHpId aHAIU3 LIETe BO Bpe-
MEeHHOH obnactu 69. Bunbl omubok annapaTHoro aHanusa ueneit 70. Mozenb cucteMaTHyecKuX OmnO0OK
aHaju3aropa menei 71. Drambl U3MEpUTEIbHON KaTHOPOBKH BEKTOPHOTO aHaiu3aropa memneit 72. Kop-
PEKILMs TaHHBIX Ha OCHOBE M3MEPHUTEIbHON KanuOpoBku 73. UTo Takoe Bepu(HKaLKs TOYHOCTEH aHaIM -
3aTopa ueneu

3.3 Tembl 1a00paTOPHBIX padoT
— Onmnpenenenue mouHocty CBY curnana. JleTeKTopbsl MOIIIHOCTH.

— CtpyKTypa W yCTPOWCTBO HM3MEPHTENS] MOIIHOCTH. METONOJOTHS HCIONB30BaHUs MPHOOpa.
[udposast vHAMKALKS. ABTOMATH3aLU U KaTHOpoBKa mpuodopa. [lorpemHocT n3MepeHuid.

CornacoeaHa Ha noprane Ne 17169 20



— Teopernueckue NpennoChUIKH, CBI3aHHBIE C MOHATHEM «KOI(HUIMEHT 11ymMay. MeToasl u3me-
penus kodpounmenta myma. ['eaeparops! myma. M3mepeHne IryMoBOM TeMIIepaTypsl C MOMOIIBIO HU3-
KOTEMIIEpaTypHbIX TI'€HEpaTopoB IyMa. M3mepeHue kodxpduuueHTa LIyma TpaH3UCTOpPoB. D((eKTUB-
HOCTh HM3MepuTens KodpduuueHTa mryma. MeToJonorus MCIOJIb30BaHU U3MEpUTeNs KodpduuueHTa
nryma.

— Omnpenenenune momnoctu CBY curnaina. JleTeKTopbl MOIIIHOCTH.

— CrpyKTypa U yCTPOWCTBO M3MEPHUTENs] MOIIHOCTH. METONOIO0r s MCIONb30BaHus Mpuoopa.
[Tudposast nHAMKaLKSA. ABTOMAaTH3aLUA U KaduOpoBKa npubdopa. Ilorpemyoctu n3mepeHuil.

— BonHoBonHbIE, KOaKcHaIbHBIE, MUKpOIIOJIOCKOBbIE CBY TpakThI.

— Ilapamerpsl muHun nepenayn. [Tapamerpsl yetbipéxnomocHukoB. [TapameTpsl paccesnus. He-
JIMHEWHBIE TApaMETPHI.

— H3mepurenu napaMeTpoB LENEH U CUTHAJIOB.

— Bremmonusemsie pyHkuuu u crpykrypHast cxema CALL. [TanopamHbIi reHepaTop 30HANPYIOIINX
CUTHAJIOB — CUHTE3aTOp 4acTOT. YCTpoucTBa cenapauuy BOiH. [IIMpOKONOIOCHBINM NE€TEKTOPHBINA IIPUEM -
HUK. Bunel ommbok npubopa. Kanubposka npubopa. [Ipumenenue uudponoit 00padOTKH CUTHAIOB

— llenp anmapaTHOro CHEKTPaIbHOIO aHaIM3a. TeopeTHYecKue MPEeAOChUIKH: MapallyIeIbHbIA U
MOCIIEIOBATEIbHBIA aHAJIN3, TEKYIIU CIEKTP, MTHOBEHHBIN CIEKTpP, UCKAKAIOLIEE JIEWCTBUE PEATBHOTO
¢uibTpa, paspeuiaromas crnocoOHOCTh MOCeN0BaTeNbHOr0 aHanusa. Kinaccupukaus aHalIu3upyeMbIX
curtanoB. Ctpyktypa AC: CTpyKTypHasi cxeMma, IepBbIil reTepoIuH, IUCIUIEH, palno4yacTOTHBIA aTTeHI0A-
TOp, MPECETEKTOP, YaCTOTHBIH MmiaH, TpakT [1Y ¢ perymupyembim ycunenueM, GuinsTp nocuenuet I14, ne-
tektop orudaromieit. IpdextuBHocts AC. Metonuueckue ocooeHHoct npuMenenns AC.

— Bremonusemsie pynkuun u crpykrypHas cxema BALl. Cenapauus BoiH. CyneprerepoauHHbII
NPUEMHHK, TeTEPOIMHBI U Y3KONOJIOCHOE JAeTekTHpoBaHue. VM3mepenue asbl, mpobieMa JToKaTu3auu
otcyeta ¢a3bl. TecTupoBaHue HeMMHENHHBIX Lenedl. CucTeMbl U3MEPUTENBHON KaTUOPOBKU U KOPPEKIUH.
Bepudukanus npudopa. Ympasnenue BALL. Ilokazarenu s¢dextuBnoct BALL. Bunbl TecTupyemsx
YCTPOICTB U METOANYECKHE OCOOEHHOCTH TECTUPOBAHUSI.

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepuabl:
— METOIUYECKHEe MaTepHalIbl, OTPEIEISIONINe MPOIeTyphl OIICHUBAHUS 3HAHUHA, YMEHHA, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl (OP-MUPOBAHMS KOMIIETEHIIUN, COTJIACHO II.
12 paboueii mporpamMmel.

4.1. OcHOoBHasI JUTEpaTypa
1. CoBpeMeHHBIE TEXHOJIOTHH M CUCTEMbI aBTOMaTU3upoBaHHOTO u3Mepenus Ha CBY: Koncnekr
nexkimuid  / Tmazos I. H. - 2012. 246 «c. [Dmekrponnbii pecypc] - Pexwmm moctyna:
http://edu.tusur.ru/publications/1108, cBoOOAHBIA.

4.2. lonoiHUTEILHAS JIMTEPaTypa
1. 1. Hanoanekrponuka [Tekct] : yue6HOE ocobue s By3oB / B. E. bopucenko, A. 1. Bopo-
oneBa, E. A. YTkuna. - M. : BUHOM. JlaGoparopus 3nanwmii, 2012. - 224 c. : un. - (Hanotexuonorumn). -
bubnmorp. B konue yacteit. - ISBN 978-5-94774-914-4 (manuuue B 6ubmioreke TYCYP - 81 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e MOCOOH s

1. 1. CoxonoBa, XKanna MouceeBHa. OcaoBel CBY snextponuku: COOpHUK 3a/1a4, BOIPOCOB U
ynpaxkaenuii / Coxonona JK. M. - 2012. 123 c. http://edu.tusur.ru/publications/2797 2. llloctrak A.C. [Ipu-
eM U 00paboTka curHaioB: Meromudyeckoe mocodue mo camocrosTensHoi padote cryaentoB (CPC) /
[Mocrak A. C. - 2012. 19 c. — URL: http://edu.tusur.ru/publications/1809. [Onexkrponnsiii pecypc] - Pe-
xuM goctyna: http://edu.tusur.ru/publications/1809, cBo6oansiii. 3. CoBpeMeHHbIE TEXHOJIIOTUU U CHCTE-
MBI aBTOMaTH3upoBaHHOro n3MepeHus Ha CBY: PykoBozctBo k nabopatopusiM paboram / I'mazos I'. H.,
VYmesmoB B, H. - 2010. 16 c. [OnexrpoHHblii pecypc] - Pexum  npocryna:
http://edu.tusur.ru/publications/1109, cBoOomubIi. [DnexkTpoHHBIM pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/1109, cBoGoHBIi.

2. 1.CoBpeMeHHbIE TEXHOJIOTUH M CHUCTEMbI aBTOMaTU3MpoBaHHOro udmepenus Ha CBY: Pyko-
BOJICTBO K J1abopaTopHbIM padotam / I'mazos I'. H., YiesHoB B. H. - 2010. 16 c. [QnexTponHslii pecypc] -
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Pexxum noctyna: http://edu.tusur.ru/publications/1109, cBoGO HBIH.
4.4. Pecypcsol cetn UHTEpHET

4.4. ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHbIE H OMCKOBbIE CHCTEMBI
1. https://edu.tusur.ru/
2. http://www lib.tusur.ru/category/cat/
3. http://www.rambler.ru/
4. http://www.sputnik.ru/
5. https://www.yandex.ru/
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