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AHHOTaUA

JuctumumHa «OCHOBBI POSKTHPOBAHUSI BOCHHOW M3MEPHUTEIHHON TEXHUKH» BXOJIUT B
00pa30BaTeNIbHYI0 MPOrpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy CHELHMAIUTETa 10
HaNpaBJICHUIO TOATrOTOBKM/ crneuuanbHoctd  27.05.02  «Metposoruueckoe obecreyeHue
BOOPY’KEHUSI W BOCHHOM TEXHMKH» HaIpaBlIeHHOCTH «Merponoruyeckoe obecrneyeHue
KOCMHYECKHX CpeAcTBY». [lucuurumna peanusyercs Kadeapoit «Neby.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETEHIIMI:

IIK-1 «CrocobeH MpoBOIUTH aHAIU3 COCTOSIHUS METPOJIOTUYECKOTO OOECIeYeHHs B
HOJPa3/IeIEHUN METPOJIOTHYECKOH Ci1yKObl OpraHu3aLum»

ConeprxaHue TUCIHUILIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOECKTUPOBAHUEM
U3MEPUTENIBHOM TEXHMKH, MCCIEeJOBaHWEM npeoOpas3oBaTesiell pasM4YHbIX  (PU3HMUECKUX
BEJINYMH, C OCHOBHBIMH TPUHIMIIAMH W TNPHEMaMH MPOIECCOB Pa3paOOTKW HOBOW TEXHHKH,
KOHCTPYKTOPCKOM MHOJTrOTOBKU INPOU3BOJACTBA, COBPEMEHHBIMM METOJAaMHU IPOEKTUPOBAHUS B
puOOPOCTPOCHUH.

C MPUHLUIAMHM IOCTPOCHHMS W OOJIACTSIMM HPUMEHEHHS THUIIOBBIX MU3MEPUTEIbHBIX
npeoOpaszoBareneir  (MII), ¢ omnpeneneHneM HMX  HOPMHUPYEMBIX  METPOJOTHYECKUX
XapaKTepUCTHK,

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOro mpoliecca: JIEKLUH, 1JabopaTopHble paboThl, CAMOCTOsTENbHAs paboTa 00ydaro1erocs,
KypCOBO€ IPOEKTUPOBAHHE.

IIporpaMMoil TUCHMITIMHBI IMPEIyCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHUS JAUCUUIUIMHBI COCTaBIsAeT 6 3aueTHBIX eAuHul, 216
4acoB.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenp m3ydeHUs MUCIUILUIMHBI — MOJY4YEHUE CTYJICHTAMH HEOOXOJMMBIX 3HAHUN U
HAaBBIKOB B O0JacTW IUIAaHUPOBAHUS MPOCKTUPOBAHUS H3MEPUTENBHBIX IMPUOOPOB U
WU3MEPUTENIbHBIX TpeoOpa3oBaTeieil, UX TEXHHYECKOTO, MPOTPAMMHOIO U METPOJIOTHYECKOTO
oOecrnieueHus, MOArOTOBKa OyAyliero 6akajlaBpa K pPEHICHUIO OPraHU3allMOHHBIX, HAYYHBIX U
TEXHUYECKUX 3aJla4 TPU MPOBEICHUU HM3MEPEHUN W KOHTPOJS B HAYYHBIX HCCICIOBAHUAX U
MPOMBINIJICHHOCTH, TaKXke B Leldb H3YYEHHUS BXOAMUT TMOJY4YEHHE HAaBBIKOB MPOEKTUPOBAHHE
HU3MEPUTENIbHBIX TpeoOpa3zoBateneii B cuctemax CAIIP.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4YacTd, (GOPMUPYEMOl  y4yaCTHHUKaMU
00pa3oBaTesbHBIX OTHOIIEHUM, 00pa30BaTeIbHOM MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001aaTh CISAYIOMUMHU
KOMIETSHIMSIMHU WM WX YacTaMHU. KoMIEeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Konn Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEHINH
KOMIIETEHIIMH
[1K-1.3.1 3HaTh HOPMATHUBHBIE U METOIUYECKUE
JIOKYMEHTBI, perJIaMeHTUPYIOLe paboThI 110
METPOJIOTMYECKOMY 00€CIIEUEHHIO
I1K-1.3.3 3HaTh 00aCTH IPUMEHEHHUS METO/IOB
U3MEpEHUS
[TIK-1.V.1 ymeTs onpeaensite HEOOXOAUMOCTh
ITIK-1 Cnocoben Y pex A
pa3paboTK HOPMATUBHBIX TOKYMEHTOB,
IIPOBOAMTD aHAJIN3
perIaMeHTUPYIOLUX PabOThI MO
COCTOSTHUS
METPOJIOTHYECKOMY 00€CTIEYEHUIO
METPOJIOTHYECKOTO
[TpodeccronanbHbIe [IK-1.Y.3 yMeTp ycTaHaBIMBaTh ONTUMAJIbHbBIE

oOecrieyeHus B N
KOMIICTCHIITNNU HOpMBI TOYHOCTHU I/IBMCpeHI/II/I nu I[OCTOBepHOCTI/I

MoApa3IeICHUU
. KOHTPOJISI ¢ y4eTOoM OImuOoK 1-ro u 2-T0 poja.
METPOJIOTHYECKON
CITVIKOEL T1K-1.B.1 BiageTs HaBBIKAMHU aHAIN3a COCTOSHUS
y CPEACTB U3MEPEHMH, ITATIOHOB, IOBEPOUHBIX
OpraHu3aluu

CXEeM, HOPMaTUBHBIX IOKYMEHTOB,
peraaMeHTHPYOHIMX padoThl IO
METPOJIOTHYECKOMY 00€CTIeYeHHTIO

TIK-1.B.3 BiaeTs HaBBIKAMHU BBISBICHUSI U
OILICHKH MOTPEIIHOCTEN U3MEPEHUs U OLITNOOK
KOHTPOJISI.

2. Mecro nucuumiauHsl B cTpyktype OI1

JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:

— «CxeMOoTexHHUKay,

— «Pusukay

— _«MarepuanoBesieHue»,

— _«lludpoBas MeTpaoTUI»

3HaHMs, TIOJNyYEHHBbIE NPU U3YUYEHUU MaTepuana JaHHOW AHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCs PU U3YUYEHUU IPYTUX JUCLUIUINH!

— «Kocmuueckue annapaTsl 1 UX 000pyI0oBaHUEY,

— «ABTOMaTU3MPOBAHHOE NPOEKTUPOBAHUE U3MEPUTEIbHBIX CUCTEMY,




- ((HDI/I6ODHI>I€ KOMILICKCHI OC€CITMIIOTHBIX AIPOKOCMHYCCKHUX CUCTCEM»
— «TexHmueckas SKCIIIyaTanusa Da,Z[I/IOO60DVI[OBaHI/I$I KOoCMOoaApoMa»

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMecTpam) IpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemkKocmep OuUCYUNJIUHDL, 6/ 216 6/ 216
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 34 34
AyoumopHhuie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 129 129
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 JIP KII CPC
(4ac) (C3) | (wac) | (wac) | (wac)

Pasnensl, TeMBI TUCITATIIMHEBL

Cemectp 7

Paznen 1. Knaccudukamnus POC u ocHOBHBIE

3 3 20
oOuieTexHu4Yeckue TpeboBaHus

Paznien 2. OcHOBHBIE 3TaMbI polecca pa3padboTKu

PC 2 2 20
Paznen 3. OcHoBHBIE BUIBI padoOT U 3 3 20
JoKkyMeHTauuu npusbinosHeHnn OKP

Paznien 4. Metoasl koHCcTpyupoBanus POC 2 2 10
Pasznen 5. MeToap!l OLIEHKH KadecTBa 5 5 10
POEKTHPOBAHUS

Pasnen 6. CrucTeMHBIN HOAXO U aBTOMATH3AIIH 3 3 19
paldoT NPUIIPOEKTUPOBAHUU

Paznen 7. CoBpeMeHHasi KOMITOHEHTHAas 0a3a 2 2 10
BrinosHenne KypcoBoi paboThl 17 20

Hroro B cemectpe: 17 17 17 129




Htoro 17 0 17 17 129

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0y4JalolUMHUCS  OMNpeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;ymieit
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Comeprkanue pa3esioB U TEM JICKIMOHHOTO IIHMKJIA

Howmep Hazpanue u cogepxanue pa3esioB U TEM JIEKIIMOHHBIX
paszena 3aHATHI

1 Knaccudukanus POC u ocHOBHBIE 001IeTEXHUYECKHE TPEOOBAHUS
Tema 1.1 Knaccuduxarus POC no pa3nudHbIM IpU3HaKaM, UX KpaTKas
XapaKTePUCTHKA
Tewma 1.2 OcHOBHBIC 00IIETEXHUYECKHUE TPEOOBaHUS, IpeabsBisieMble K POC
Tema
1.3 HUepapxuueckoe nocrpoenue POC

2 OcHoBHbI€ 3Tarbl Iporecca pazpadorku POC

Tewma 2.1 HaznaueHue u coqiepykaHue CTaIUH KU3HECHHOTO IUKJIA W31l
«HUCCIENOBAHUE - TPOEKTUPOBAHUE - TPOU3BOJICTBOY

Tema 2.2 JIBa sTama mpotecca pazpadboTku HoBo npoaykuuu POC

Tema 2.3 Llens u Haznauenue HUP. 3anaun, pemraempie pyHIaMEHTATEHBIMH,
MOUCKOBBIMH M TTpukiIagHbiMu HUP. @opmel opranuzanuu HUP

3 OcHoBHbIE BU/IbI pa0OT ¥ JOKyMEHTaluu Ipu BeinoaHenun OKP

Tema 3.1 IlocnenoBarenbHbIe ATAIBI BBIMOJIHEHHUS pad0T MO CO3/IaHUIO
TEXHUUYECKON (KOHCTPYKTOPCKOIT) nokyMmeHTanuu B nporecce OKP npu
paspabotke POC

Tema 3.2 OcHOBHBIE BIIBI KOHCTPYKTOPCKOH nokymeHTanuu. [lorstue o ECK/]
Tema 3.3 Metoael koMnnoHoBku POC npu npoektupoBanuu. KomnonoBounsie
XapaKTePUCTUKHU

4 Metoael koHCTpyupoBanus POC
Tewma 4.1 OcHOBHBIE BUJIBI METOJIOB KOHCTpYyHpoBaHus POC
Tewma 4.2 OyHKIIMOHAIBHO-Y3JI0BOM MeTO1 KOHCTpyHpoBanus POC

5 MeTo/1b1 OLIEHKH KauecTBa MPOEKTUPOBAHUS
Tema 5.1 OcHOBHBIE KOHCTPYKTOPCKHUE MTOKAa3aTeIN KauyecTBa Mpu
npoekTupoBaHuPIC
Tema 5.2 MeTo/1bl OLICHKH Ka4ecTBa U HaJIe)KHOCTU IIpU npoekTupoBanuu POC
6 CucTeMHBII TOIX0/ M aBTOMAaTHU3aIUsl padoT NpU MPOEKTUPOBAHUHI

Tema 6.1 Cuctemnslif noxxoxa npu npoekrupoanun POC. Cxema mporecca,
napameTpsl mporiecca
Tema 6.2 [IpumeHeHne cucTeM aBTOMaTH3UPOBAHHOTO TPOEKTUPOBAHMS IPU
CO3/IaHUU TPOAYKIIHMH

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aux Ne
MPAaKTUYECKOM | pa3aena
MMOATOTOBKH, | JHUCITHIT

Ne | Tems! npaktuueckux | DOpMBI IPAKTUUYECKUX | TpPyT0EeMKOCTb,
n/m 3aHATUN 3aHATUN (gac)




| | | | (gac) | nuHBI
Y4eOHBIM IJIAHOM HE TPETyCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh IPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlaboparopHble 3aHSITHS U UX TPYJI0OEMKOCTh
W3 sux Ne
Ne HaumenoBanne 1abopaTopHbBIX paboT TpynoemKocTe, | npakTHieckoii | pasncna
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 7
1 | OcHOBHEIE 3TaIBI MpOIIEcca pa3padoTKU 4 4
HOBOU TEXHUKH
2 | OnBITHO-KOHCTPYKTOPCKHE pabOThI 4 4
3 | OcHOBHBIE ATaIBI pa0OT U BUIBI 4 4
JIOKYMEHTAIlUU
4 | ®yHKIIMOHAILHO-Y3JIOBOI METOJT 3 4
MIPOCKTUPOBAHUS
5 | IlpumeHeHnEe CUCTEM aBTOMATH3UPOBAHHOTO 2 4
MIPOCKTUPOBAHUS IIPH CO3JaHUH MPOAYKIIUU
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

Lenb KypcoBoi pabOTHI:
YacoB MpakTUYECKOM MOJATOTOBKHU:

[TpumMepHbIe TeMBI 33/1aHUH HAa KypCOBYIO paboTy nmpuBeneHs! B pasaene 10 PIT/L.

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEJIEHBI B TabuLE 7.

Tabnuna 7 — Buabsl caMmocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4yeHne TeopeTHUECKOro MaTepuana 29 29
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP) 30 30
PacuetHo-rpadguueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHIKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU 50 50
atrectrauuu (ITA)
Beero: | 129 129




5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp Me4yaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

HK3EMIUISIPOB
Mudp/ bubnuorpadudeckas ccpuika B OMOIMOTEKE
URL anpec (kpome
AJIEKTPOHHBIX
9K3EMILISIPOB)

https://znanium.com/ca | Tonwibckuii, B. b. MUKpO3IeKTpOHHBIC
talog/document?id=365 | u3mepuTenbHbIe Ipeodpa3zoBareiu : yueOHoe
953 rocooue

/ B. b. Tomunbckuii. - 4-e u3n. - Mockaa :
Jlaboparopus 3xanwmii, 2020. - 496 c. - ISBN
978-5-00101-720-2. - TekcT : AIeKTPOHHBIN.

https://znanium.com/ca | Aragonos, A. . CoBpeMeHHas peneiiHas 3aiuTa
talog/document?id=361 | u aBTOMATHKA SJIEKTPOIHEPTETUICCKUX CUCTEM :
727 yuaebnoe nocobue / A. . Aradonos, T. IO.
bpoctunosa, H. b. JI>xa3oBckuii. - 2-¢ 3.,
nepepad. uzor. - Mocksa ; Bonorna : Un¢pa-
Nmxenepust, 2020.- 300 c. - ISBN 978-5-9729-
0505-8.

Teopus u pacueT U3MEPUTENbHBIX 10
npeoOpasoBareneil u npruOoOpoB. YueOHO-
Meroanueckoe nocobue. Coct. K.B.
Enudanues. CII6, 'YAIIL, 2023, 47 c.

https://znanium.com/ca | DneKTpOHHKA HHTETPATBHBIX CXEM.
talog/product/1858811 | JlaGoparopHbie pabOTHI M yIIPaXKHEHUS : y4eOHOe
noco6ue / K. O. Ilerpocsun, I1. A. Ko3ssirko, H.
U. Pa6oB [u np.] ; moxa. pen. a-pa TexH. Hayk K.
O. Ilerpocsanua. - Mocksa : COJIOH-IIpecc,
2020. - 556 c. - ISBN 978-5-91359-213-2.

https://znanium.com/ca | Tonunbckuii, B. b. MukpoanekTpoHHbIE
talog/product/1201949 | u3mepuTenbHBIC IPEOOpPA30BATENH | yueOHOE
nocobue/ B. b. Tonunbckuid. - 4-e u3a. - Mocksa
: JJaboparopus 3uanmii, 2020. - 496 c. - ISBN
978-5-00101-720-2.

https://znanium.com/ca | IleneBun, B. ®. Metponorus u cpeacrsa
talog/product/1758031 | u3mepenwii : yuebHoe ocobue / B.®. [leneBun. —
Mocksa : UHOPA-M, 2022. — 273 c. : un. —
(Beicmiee oOpazoBanue: bakanaspuar). - ISBN
978-5-16-006769-8.

https://znanium.com/ca | Maptrores, J[. A. DkcrutyaTanus u
talog/product/1168650 | oOcyxuBaHHE 0OBEKTOB 10OBIYM HE(TH 1 Ta3a :
yuebHoe nocodue / 1. A. Mapriomes, A. B.
JlexomieB. - MockBa ; Bosnorna : Madpa-
Wmxenepus, 2020. - 340 c. - ISBN 978-5-9729-



https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/product/1858811
https://znanium.com/catalog/product/1858811
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1168650

0478-5. - TekcT : 3IeKTPOHHBIH

https://znanium.com/ca | Dturrod, M. WU. IIpubdops! 11 THHEHHBIX
talog/product/1600420 | usmepenwii : yaebHoe ocodue / M.M. Dtunrod.
— Mocksa : UIHDOPA-M, 2021. — 264 c. - ISBN
978-5-16-109631-4.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX I OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceT «/HTepHeT»
URL agpec HaumenoBanue

http://www.qostinfo.ru/pages/Infizd/izmer texn/ MeTpoJorus 1 N3MepUTEILHAST TEXHHKA. —

Kypnan. — Beixonut exxemecsiuno: P2K : Oa.
Bem. — M.: BUHUTU, 1963 - . — 2015r.

https://easyeda.com/ru [TporpamMma ¢ OTKPBITHIM KOJIOM JJIsi CO3JIaHHSI
MEeYaTHBIX IIaT

https://www.vniiftri.ru/ Oranonbl Beepoccuiickoro HUN ¢usuko-
TEXHUYECKUX PaIou3MepeHuit

https://docs.cntd.ru/document/1200166732 DJEeKTPOHHBIN (OH HOPMATUBHON
uHpopmanuu «Texakcnepr»

https://www.vniim.ru/index.html caiit Beepoccuiickoro HUU metposiorun um
H.N. MenneneeBa

OUIIC - PenepalibHOE TOCYAAPCTBEHHOE Caiitr ®UIIC

OromketTHoe yupexaeane @enepaisHblil
WHCTUTYT IIPOMBIIIIEHHON COOCTBEHHOCTHU

(fips.ru)

Circuit Simulator Applet (falstad.com) IIporpaMMa ¢ OTKPBITBIM KOJOM ISt
MIPOCKTUPOBAHUS TIPeoOpa3oBaTesiei u
nprubopoB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIIecca MO AUCIUILTHHE

[Tepeuens WMCTHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabmmuie 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno



https://znanium.com/catalog/product/1600420
https://znanium.com/catalog/product/1600420
http://www.gostinfo.ru/pages/Infizd/izmer_texn/
https://easyeda.com/ru
https://www.vniiftri.ru/
https://docs.cntd.ru/document/1200166732
https://www.vniim.ru/index.html
https://www1.fips.ru/
https://www1.fips.ru/
https://www1.fips.ru/
https://www1.fips.ru/
https://falstad.com/circuit/

9. MarepuanbHO-TeXHUYECKas 0a3a

CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTENBFHOTO MpoIiecca Mo AUCHUITIMHE, MTPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 JlaGopaTopust HCKYyCCTBEHHOTO MHTEIUIEKTA U ITU(POBBIX 13-13
TEXHOJIOTUI B METPOJIOTUU

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no IUCUUILIMHE TpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl POBEACHHUSI IPOMEKYTOYHON aTTeCTaIlluN

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPpCACTB

DK3aMeH

Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaI[MOHHEIC OUIIETHI,
3amauu;

TecTEl.

Brinonnenune KkypcoBoit paboThl DKcrepTHas OlIEHKa Ha OCHOBE TpeOOBaHUl K

COJICPKAHUIO KYpPCOBOM paboThI 1o
JCIUTUIHHE.

10.2. B kauyecTBe KpUTEPHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOyJYaIONUMUCS TPUMEHSIETCS S-0ayTbHas MIKaia OIEHKH C(HOpPMHUPOBAHHOCTH
KOMIIETeHIIN, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET UCIOIB30BATHCS

100-0ayutbHas  mKajia

MOAYJBHO-PEUTHHTOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHUA KOTOpOP’I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKana

XapaxrepucTuka chopMHUpOBAHHBIX KOMITETEHINI

COTIIMYHO»
GavTCHO»

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPUBS3BIBAECT YCBOCHHBIC HAYYHBIE TMOJOXKEHHS C MPAKTUIECKON
JESTEIbHOCTHIO HAPABIICHHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJEET CHCTEMON CIIEMAIM3HPOBAHHBIX IOHITHI.

«XOpOoLIO»
(GavTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TpaMOTHO H
[0 CYIIEeCTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHM.




OUeHKa KOMIIETEHUHH XapaxrepucTuka c(popMUPOBAHHBIX KOMIIETEHIINI
S-0autpHas MIKana
— o0yyJaromuiicst yCBOMJI TOJIBKO OCHOBHOHM NpPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHl;
(Y IORICTRODHTEIEROY | JIOITyCKA€eT HECYILIECTBEHHbIE OIIMOKH U HETOUHOCTH; 5
GATTOHOY — MCIIBITHIBAET 3aTPYJHEHHUs] B IMPAKTHUYECKOM NPUMEHEHUU 3HAHUH
HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyJHAeTCs B (POPMYIMPOBAHUU BBIBOJOB U 000OILICHUI;
— YaCTMYHO BJIJI€eT CUCTEMON CeNMaTIU3UPOBAHHBIX MOHSATHH.
— o0yyJaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
(HEY ORI TBOPUTCIEHO | JIONyCKaeT  CYIIECTBEHHBbIE  OMMOKA M  HETOYHOCTH  IpH
e SATICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HallpaBlICHUH; 5
— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHNHU 3HAHUM;
— HE MOXET apryMEHTHPOBAaTh HAYYHbIE ITOJIO0XKECHUS;
— He (hOPMYIUPYET BHIBOJAOB U 000OIICHHIA.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No [Tepedyens BonpocoB (3a1a4) uIst SK3aMEeHa Kon
/o WHIUKAT
opa
1 | OObsicHUTE CBOMMHU CIIOBaMH pabOTy aBTOMaTHUECKHX pelie. I1K-1.3.3
2 | OOBsicHUTE CBOMMU CJIOBaMU paboTy mpeodpasoBateei Ha ocHoBe dddekre | [1K-1.3.3
XoJuna.
3 | OOBsSICHUTE CBOMMH CIIOBaMH PabOTy IMbE303JIEKTPHYECKIX [IK-1.3.3
npeoOpa3oBarene.
4 | Kak OBl cIpOeKTUPOBAIM AaBTOMATHYECKUH BBIKIIIOUATEh CBETa 7 I1K-1.B.2
5 | Yro BbI y3HaIM 0 EMKOCTHBIX Npeobpa3zoBaressix? IIK-1.3.3
6 | Yro BbI y3HAJIN O TEH30PE3UCTOPHBIX MpeoOpazoBaTensax. Kak mposectu IIK-1.3.3
pacyeT 4yBCTBUTEIBHOCTHU?
7 | Yro BbI y3HAIUM 00 MHAYKTUBHBIX U3MEPHUTEIbHBIX MpeoOpazoBaTesix? I1K-1.3.3
8 | TemoBble mpeoOpa3oBaTeN— MPHUHIUI PaOOTHI U IK-1.3.3
KanuOpoBku. Hammmmre ¢popmyity pacuera 4yBCTBUTEIIbHOCTH
9 | Ha3oBute BuabI mpeoOpazoBaTemnei CpeIHEBBIIPSIMICHHOTO 3HAYCHHUS IK-1.3.3
NIEPEMEHHOT0 HANIPSKEHMSI B TIOCTOSIHHOE.
10 | IlpeoOpa3oBaTenu cpeHEKBAPATHUECKOTO 3HAUCHUS IIK-1.B.1
MIEPEMEHHOT0 HAIMPSIKEHUSI B IOCTOSIHHOE.
11 | O6®wscHHTE 1Ienb TPUMEHEHUs! MOCTOBBIX cxeM. Kakue cymectBytor Mmoctel | [IK-1.V.1
MIEPEMEHHOTO TOKa?
12 | Ilpoananusupyiire paboTy KOMIIEHCATOPOB MOCTOSHHOTO TOKa. [IpuHImm I[K-1.V.1
paboTHI M KaTMOPOBKH. PacueT 4yBCTBUTEIHPHOCTH
13 | OOBscHUTE CBOMMU CIIOBAMHU pabOTy TEPMOIIAPbI, IPUHLIKI pabOTHI U IK-1.3.3
KaJIMOpOBKHU
14 | OObsacHuTE CBOMMHU CIOBaMHU pabOTy ypoBHEMEPA, IPUHLIUIT paOOTHI U IK-1.3.3
KaJIHOpPOBKH
15 | OObsacHUTE CBOMMHU CIOBaMHU pabOTy CeJIbCHHA [IK-1.3.4
16 | Ilpeanoxxute anroput™ padoThl roJ0BKH Bujeomaruutopona. Ilosopornsie | [IK-1.B.1
TpaHCcPOpPMaTOPBHI.
17 | IlpeasioxxuTe aropuT™ padOoThl MPOMBIIIICHHOTO BHICOTOMEPA IIK-1.B.1




NHIyKTOCUHBI.
18 | OnummTe TOCTOMHCTBA PAOOTHI POTOITCKTPUICCKUX TATYUKOB. I1K-1.B.1
19 | Onumure JOCTOMHCTBA PAOOTHI MTyTEBBIX JEKTPOKOHTAKTHBIX JATUYUKOB. [IK-1.B.1
[Tpuntumn paboThI.
20 | Hanmumure dhopmyiy 1jis pacuera TEH30PE3UCTOpa. I1K-1.3.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Kon

Ne n/m ITepeuens BOpocoB (3aaay) 1 3a4eta / audd. 3auera
p p (3ana9) 1 aupd MHIUKATOPa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM sl KypCOBOTO TMPOCKTHUPOBAHUS/BBIMIOIHEHUS KYpPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne [IpumepHBIii IepeueHb TeM JUIs BBIIOJIHEHHSI KypCOBOW paOOThI / BHITIOTHEHHS
/o KyPCOBOTOIIPOEKTa
1 | OcHoBHBbI€ 3TamsbI Ipolecca pa3paboTKH HOBOM TEXHUKH.
2 | OnbITHO-KOHCTPYKTOPCKHE paboThl. OCHOBHBIE 3Talbl pabOT U BU/IbI JOKYMEHTALUH.
3 | Meroxst kommoHOBKH POC mipu IpoeKTHPOBAHUH.
4 | OcHOBHBIE BUJIbI METOJI0B KOHCTpyHpoBaHus POC.
5 | OcHOBHbBIE KOHCTPYKTOPCKHE IIOKa3aTeIn KayecTBa Mpu rnpoexkrtupoBanuu POC.
6 | CucremHsIi TOaX0 K MpoeKkTupoBanuio POC.
7 | MaremaTtuyeckue MOJEINHU 3JIEKTPOHHBIX CXEM U KOHCTPYKIHA.
8 | IlpumeHeHne cucTeM aBTOMATH3UPOBAHHOTO MTPOSKTHPOBAHUS TIPU CO3TaHUHU
IIPOLYKIIMH.
9 | Mero/ibl OLIEHKH KauecTBa U HaJIe)KHOCTHU MU npoektupoBanuu POC.
10 | ®OyHKIMOHATIBHO-Y3JIOBOM METOJ] TPOSKTUPOBAHHS.

Bomnpocel s mpoBeneHHsT MOPOMEXKYTOYHOM aTrTecTallii B BHJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JIsI TECTOB

Ne n/m [IpuMepHBIii epedeHs BOIPOCOB AJIsI TECTOB Kon
) HHIWKATOpa
1 //Hagano Bonpoca: BoripMHuoxBs160p [K-1.B.1

WHuTepBan nuckpeTusannu BEIOUPaeTcsi B COOTBETCTBUU TEOPEMON: {
=OtBeTs! 1 1 2 BepHbI;

~KoTtenpHnkoBa;

~HaiikBucra-IllenHoHa;

~byrepa-Jlambepra bepa;

ks




//Hagano Boripoca: BonpMHuoxBs160p

AmHanoro-1udpoBoe rmpeoOpazoBaHKe MPEACTABISIET COOOM
COBOKYITHOCTb CIIAYIOLINX OTEPaInii: {

=JlicKpeTH3aIMK HETPEPHIBHOTO CUTHANA 10 BPEMEHH, KBAHTOBAHUS
JTUCKPETHBIX 3HAYCHUI CUTHAJIA TIO YPOBHIO, KOJAHPOBAHHS
KBaHTOBAHHBIX JIUCKPETHBIX 3HAUCHHUI CUTHAIIA;

~JlucKpeTu3auu HENPepPbIBHOTO CUTHANA IO BpEMEHH, KBAHTOBAHUS
JMCKPETHBIX 3HAYCHUH CUTHAJIA 110 YPOBHIO, IEKOTUPOBAHHS
KBaHTOBaHHBIX JUCKPETHBIX 3HAYCHUI CUTHAJIA;

~Bce oTBeTHI BEpHBI;

ks

[IK-1.B.1

//Hauasno Bompoca: BonmpMuoxxBr16op

[udpoBsie cUTHATIBI IPEACTABIAIOT COOOM: {

=KBaHTOBaHHBIC 110 YPOBHIO JUCKPETHBIC CUTHAIIBI U OMTUCHIBAIOTCSI
KBaHTOBAHHBIMU PEHICTYATHIMH ()YHKIHSIMU;

~KBaHTOBaHHBIC TI0 YPOBHIO aHAJIOTOBBIC CUTHAJIBI U OITUCHIBAIOTCSI
KBaHTOBAHHBIMU PEHICTYATHIMH ()YHKIHSIMU;

~KBaHTOBaHHBIC 10 YPOBHIO JUCKPETHBIC CUTHAIIBI U OMTUCHIBAIOTCSI
HEKBAaHTOBAHHBIMHU PEHICTYATHIMU (QYHKIIUIMHU;

¥

[1K-1.B.1

//Hagao Bompoca: BoipMu0oxkBEI60D

JIMCKpeTHbIE CUTHAIIBI OTIMCHIBAIOTCS: {

=Pemeéruareivu pyHkmmsiMu — ocaenoBatenbHocTIMU X(nT), roe T =
const — uaTepBal (IEpUO) AUCKPETU3AIINH;

~[IpeppiBatonieiicst pyHKLIMEN, CTpEMALIECS K HYIIIO;
~HenpepriBHOH (MM KyCOYHO-HENPEPHIBHOMN) PyHKIMEH X(t);

[IK-1.3.4

//Hagano Bonpoca: BoipMHuoxBs160p

Ha cxpunmote nzobpaxen rpaduk mo ucciaeaoBaHUIO: {
=MynbpTUIIIEKCODA;

~Kommaparopa;

~[ToneBoro TpaH3ucropa;

~RS-tpurrepa;

~CTabUIUTPOHA;

¥

IK-1.3.1

//Hagano Bonpoca: BoipMHuoxBs160p

Ha cxkpunmore uzobpaxen rpaduk Mo uCCiaeI0BaHUIO: {
=RS-tpurrepa;

~Komnaparopa;

~MybTHILIEKCODA;

~[ToneBoro TpaH3ucropa;

~CTabmIMTpOHa;

¥

[1K-1.B.1

//Hauano Borpoca: BonpMHuoxBs160p
Ha ¢oto n306paxen: {
=Konseliepnsbiii ALl
~Mmuorocryneuarsiii AL,
~ITapannensnbiii AL

~Bce oTBeTHI BEpHBI;

¥

I1K-1.3.1




//Hagano Boripoca: BonpMHuoxBs160op

Ha cxpunmoTre n3o6paxeH rpaduk 1o ucciaeaoBaHuIo: {
=CTaOWIUTPOHA;

~Kommaparopa;

~MybTHILIEKCODA;

~[loneBoro Tpan3ucropa;

~RS-tpurrepa;

}

[IK-1.3.1

//Hauano Bompoca: BompMHuo:xBsi60op

[Ipoananu3upyiite, Kakoil MeTOJ TIpeacTaBiieH B kinaccudukaruu AL
Ha GoTo?{

=[locnenoBaTebHO-TIapaLIEIbHbII METOL;

~MHOrocTyneH4yaThli;

~KonBeiepHsiii;

~MHOTroKOHTaKTHBIN 1 CUrMa-aeibTa;

¥

[IK-1.¥.1

10

//Hauamo Bompoca: BonnpMuoxBbe16op

OnummTe aHAJIOTOBBIE CUTHAJIBL: {

= OHH ONHUCHIBAIOTCS HETIPEPHIBHOM (MM KYCOUHO-HEIIPEPHIBHOM )
¢byHkumen x(t);

~ OHU OMUCBIBAIOTCS MIpephIBatoleiics GpyHKIuen, cTpemsIencs K HyJo;
~ OHH ONHCHIBAIOTCS (PYHKIIMEH TOCTOSTHHOTO MEHSIFOIIIETOCs BU/IA,

}

IK-1.3.1

11

//Hauamo Bompoca: BonpMuoxxBsi6op

3akonunTe Ppazy: «/lns npeacraBieHus, nepeaadn 1 00padboTKu
nHpopMaIKy B ”HHOPMAIIMOHHBIX CHCTEMaX MCIIOJIb3YIOTCS Pa3JInYHbIC
BUIbI curHAOB. [To/ curHamoM moHumaercs. ..» {

=Du3nuecKkuil mpoIecc, 3HaUeHUs TapaMeTPOB KOTOPOTO OTOOPaKaOT
HEKOTOPYI0 nHpopMaIuio win coodmenue. UupopmaTuBHBIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT OBITh aMILTUTY/IA, TUTEEHOCTD,
yacToTa, (haza;

~®Du3nyecKuit mpoliecc, 3HaYeHUs MapaMeTpPoOB KOTOPOTO OTOOPaKAIOT
HEKOTOpYI0 nHpopMaIuio win coodmenue. UupopmaTuBHBIMU
napaMeTpamMy TaKUX CUTHAJIOB MOTYT OBITh CONIPOTUBIIEHHIE, MOIIIHOCTb;
~DuU3nYeCcKuil poliecc, 3HAUCHUsI MapaMeTPOB KOTOPOTO OTOOPAKAIOT
HEKOTOpYI0 HHQopMaIuio uiu cooduenue. MupopmatuBHEIMU
rapaMeTpamMy TaKKX CUTHAJIOB MOTYT OBITh aMILTUTY/IA, KPYTSTIIHMA
MOMEHT, U3TH0aoIIee yCUue.

}

IK-1.3.1

12

//Hagano Borpoca: BompMHuoxBr16op
Omnpexenurte, 9TO TaKOE AUCKPETHBIN
curHan?{

=3TO CHTHaJl KBAHTOBAHHBIN U PEPHIBUCTHIH
~CHUTHaJI, KOTOPBIN SBJISIETCS IPEPHIBUCTHIM
~CHUTHAJI HETIPEPBIBHBIHI

~CHTHaJI KBAaHTOBAaHHBIN

¥

IK-1.3.1

13

//Hauano Borpoca: BonpMHuoxBs160p
Onpenenure, 4To U300paKEHO HA
doto?:{

=Mmuorocryneuarsid AILIT;

I1K-1.3.3




~Konseliepnsiii ALIIT;
~[Tapamnensusiii AL
~Bce oTBeTHI BEpHBI;

¥

14 //Hagano Borpoca: BorrpMuoxBr16op [1K-1.3.3
Omnpenenure, 4TO U300paKE€HO HA
doto?:{

=[lapamnenbusiit ALII,
~Konseliepnsiii ALIT;
~Mmnorocrtyneuarsii ALIT;

~Bce oTBeTHI BEpHBI;

¥

15 //Hagano Bonpoca: BonpMuoxBsi60p [1K-1.3.3
Omnpenenure, uro Takoe ALII?{
=AHasoro-1udpoBoi mpeodpazoBaTeib;
~AHTeHHO-1IU(PpoBOH TTPHOOD;
~AHTEHHBIN IEHTPAJIbHBIN ITYHKT;

}

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO JAMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npeaycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPAAOK MU MPOLEAYpPY
IPOBEJCHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroandeckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIMX
JTOCTHIKEHUI HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIUsS BBIMOIHSAET METOJ0JOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAITMOHHYIO (yHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWS, €€ MPOOJEeMBI, JaeT IEeNbHOE TPEJCTABIICHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCIUTLTMHAMH.

[TanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YYAIOITMMHUCS JIEKIIMOHHOTO MaTepraa;

— TIOJyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YpPOBEHBb
KOTOPBIX OINPEENSIETCS EIEBOW YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJyYEHUE OIBITa TBOPUYECKOM pabOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuTHE TNPO(EeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHSL.




— TOSBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENILHON paOoTHI,

— T[OJIyYeHHE 3HAHMKW O COBPEMEHHOM YpOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHhCS METOIUYECKH 00padaThiBaTh MaTepwall (BBIACISTH TJIaBHBIC MBICIU U
NOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIOMy4YEHUE TOYHOT'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajl MOXXET CONpPOBOXKAATHCSA JCMOHCTpAlMEH CIAiIoB |
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga MpH MPOBEICHUU KOPOTKUX JHCKycCUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO TUCIUTUIHHE.

CtpyKTypa nmpeoCcTaBiICHHs IEKIIMOHHOTO MaTepuaa;

JISKIIMH COTJIACHO pa3zenam (Tabi.3) u remam (1abi.4).

Y4ebHoe Mocodre o0 OCBOSHHIO JICKITMOHHOTO MaTeprajia UMEEeTCsl B U3JaHHOM BUJIC

OcHoBbl Merposioruun = Fundamentals of Metrology : yuebnoe mocobume / B. B.
Oxpenuios [u np.] ; C.-IleTepO. roc. yH-T a3poOKOCM. MPUOOPOCTPOCHHUS. - 2-¢ U3, TIepepad. u
nor. - CII6. : U3n-Bo ['YAIL, 2019. - 485 c. : puc., Tabin. - Umeet rpud denepampaoro YMO 1o
B CHCTEME BBICIIETO 00pa3oBaHus. - bubmumorp.: c. 427 - 430 (66 na3B.). - ISBN 978-5-8088-
1338-0 : b. 1. - TeKkcT : HEemOCPECTBEHHBIN.

Tonunbsckuit, B. b. MHUKpO3/IeKTpOHHBIE U3MEPUTEIbHBIE MPeoOpa3oBaTenu : yueOHOe
nocobue / B. b. Tonunbckwii. - 4-e u3z. - Mocksa : Jlaboparopus 3nanuii, 2020. - 496 c.- ISBN
978-5-00101-720-2.

11.2. Metoauueckue ykazaHHUs A OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor

B xozme BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMics JOJDKEH YIIyOuTh u
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBaJU(HUKAIMOHHON XapaKTEpPUCTHKONW OO0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-TIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX padOT 00yYarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCHUIUIHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JIeTalu3alisl TEOPETHUYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKITHSIX;

— TOJy4YeHUe HOBOM MH(OpPMALMU 110 U3yYaeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aanne 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padOT

3amanue K BBIMOJIHEHHUIO JabOpaTOpHON palbOTHI BBIIAETCS MpEroAaBaTelieM B Hadale
3aHATHUS B COOTBETCTBHHM C TUTAHOM 3aHATHH. Tembl 1abopaTopHBIX pabOT MpUBEACHBI B TaOI. 6
JAHHOM MPOTrPaMMBI.

Brinmonnenue J'Ia60paTOpHOI7I paGOTLI COCTOMUT U3 TPEX 3TAIIOB:

® DOKCICPUMCHTAJIBHO-IIPAKTUYCCKOI'O;
¢ PaCYCTHO-aHAJIUTUYCCKOTIO,
¢ KOHTPOJIbBHOI'O B BUAC 3allIUTHI OTYCTA.



CrpykTtypa u hopma oTuera o 1adbopaTopHOi padboTe

OTuet o0 1abopaTopHOi paboOTe JOIDKEH COJAEPKATh: THTYJILHBINA JIUCT, OCHOBHYIO 4acTh,
BBIBO/IBI 110 PE3yJIbTaTaM HCCIICIOBAHMA .

Ha TuTyiapHOM JMCTE HMOJDKHBI OBITh YKa3aHbl: Ha3BaHHWE AMCIUILUIMHBI, Ha3BaHUE
naboparopHoil paboOThL, (GamMmiivg W WHUIUANB TpenojaBaTess, ¢GaMwiusg W HHUALKAAIBI
CTYJZICHTa, HOMEp €ro y4eOHOU IpyIIIbI U AaTa 3aIlUThl pa0OTHI.

OcHOBHast dYacTh JOJDKHA COJEpXKaTh 3aJaHue, pe3yJbTaThl SKCIEPUMEHTAIBHO-
NPaKTUYECKON pabOThl, pACUETHO-aHAIUTUICCKAE MATCPHAJIBI.

BbIBO/IBI 11O TIPOJIEIIaHHON PAabOTE JOJDKHBI COJEPKATh PEKOMEHAAIMU 10 YIIYYIICHUIO
YCIIOBHH Tpyia Ha paboyeM MecTe.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTopHOil paboTe
TUuTyIpHBIN JIMCT OTYETA JOJDKEH COOTBETCTBOBATH MIA0JIOHY, IPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtanuu ['Y AIT http://quap.ru/guap/standart/titl_main.shtml

O(I)OpMJ'IeHI/Ie OCHOBHOM 4YacTH OTYeTa JOJIDKHO OBITE OQ)OpMHCHO B COOTBCTCTBHHU C
I'OCT 7.32-2001 (m3pmanus 2008r.). TpeOoBaHMs MpPHUBEAEHBI B CEKTOPE HOPMATUBHOMN
noxkymentanuu ['Y AIT http://guap.ru/quap/standart/prav_main.shtml

[Tpu popmupoBaHNM CIIMCKAa MCTOYHHKOB CTYJCHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.1-2003. Ilpumepsl oQopMIeHHS CIHUCKAa HCTOYHHKOB
IPUBENICHBI B CEKTOpE HOpMAaTuBHOHU nokyMeHTanuu ['Y ATl

11.3. Meroauueckue yka3aHus [UId OOY4YaIOLIMXCS IO MPOXOXKIEHUIO KYpPCOBOTO
IPOCKTHPOBAHNS/BBITIOITHEHUS KyPCOBOM paboThI

KypcoBoif mpoekT mpoBOAMTCA C IeNbl0 (OPMHPOBAHUSA Yy OOYYAIOLIIUXCSA OIBITA
KOMIUIEKCHOTO PEIIeHHs KOHKPETHBIX 3a/ad Mpo(eCCHOHAIbHOW JEATENbHOCTH: pacyeTa U
NPOEKTHUPOBAHUS W3MEPUTEIBHOTO IpeoOpa3oBaTeliss ¢ y4eTOM IpeIBapUTEIbHOTO pacyera
BOJIbT-aMIIEPHON XapaKTEPUCTHKHU, pacueTa HaJeKHOCTH, a TakKe pa3pabOTKU IedyaTHOU
IUIaThl ¥ KopItyca rnpuoopa.

KypcoBoii npoext/ paboTta mo3BossieT 00yyaronemMycs:

CchopmupoBaTh HAaBBIKM 3KOHOMMYECKOTO M TEXHOJOTHMUYECKOro pacuera NpUOOpOB
cornacHo TpeboBanusmM ECKJ] u ECII/I, npoBoauth mpeaBapuTeabHbI MAaTEHTHBIA MOMCK
AQHAJIOTOB, IPOBOAUTH  pacyeT OKYNAaeMOCTH IPOEKTa, YTO TaKXe  IO3BOJIAET
(OopMHUPOBATHIIOHUMAHKUE Y CTYJEHTOB AKTyaJIbHOCTH W HMHTEJUIEKTYaJlbHOW YHUKAJIbHOCTU
paspabatbiBaeMoro npudopa. B xozie BblosHEHHs MpoekTa y oOyuatomierocsi popmupyercs
MOHSTHE NPOEKTUPOBAHUS IPeoOpazoBaTesl ¢ HyJIEBOro IUKJIA U /10 (PMHAIBHOTO BBIMYyCKa
CEpUMHON MPOAYKIHMH, COIVIACHO COBPEMEHHBIM TEXHOJIOTMYECKMM M JKOHOMHUYECKUM
peanusm.

CTpyKTypa MOSCHUTEIBLHOMN 3aMMCKU KYPCOBOTO MPOEKTa/ paOOTHI

TumynoHwlll TUCM U TUCT UHOUBUOYANBHO20 3A0AHUS

Annomayus. Axmyansnocms npoekma

Ilamenmmuulii nouck

Pacuem naoesxcnocmu npeobpazosamerns u onpedenenue napamempos npedoxpanumens

Paspabomra newammnoii naamul. Ilpeocmasnenue 0CHOBHbIX NAPAMEMPO8
usMepumenbHo20npeoopazoeamelis

Hccneoosanue uzmepumensnozo npeoopazosamens ¢ cucmeme MULTISIM

Pacuem eonbm-amnepnoii xapakmepucmuxu usmepumenbHo20 npeobpaszosames

Onucanue 603MOICHOCIEN KOMMEPYUATUZAYUU NPOEKMA

Paspabomxa uepmesica kopnyca npeobpazosamens



http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/prav_main.shtml

Paspabomxa wepmesica neuammuoii niamol
Paspabomxa cneyuguxayuu na npubop u xopnyc K Hemy
3axnouenue

KypcoBoii mpoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy 0OYHAIOUIMXCS OTBITA
KOMILICKCHOTO peLICHHsI KOHKPETHBIX 33/1a4 PO(EeCCHOHANIBHOM e TeIbHOCTH.

11.4. Mertoauueckue ykazaHus JUIsl 0OyYarONIMXCs M0 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIOIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HemocpeICTBEHHOTO
YYacTHSL.

Jiis oOyyarommxcsi 1Mo 3a09HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJII0YATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe MIaHUPOBaHUE Pabouero BpEMEHH, KOTOPOE TI03BOJISIET UM Pa3BUBATh YMEHUS
N HAaBBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHUS, IOMOTaeT IIOJIYYUTh HABBIKH TIOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4arOUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILIMHE;

— METOAMYECKHE yKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
10 32049HOU (hopme 0OyIeHUs).

1. MoxroToBka scce MO JIEKIMOHHOMY MaTepually 0 TeMaM, MPEICTaBICHHBIM B
Tabaure 3,
2. B Teuenme cemecTphl CTYACHTHI
- 3AIUIIAIOT JabopaTopHbie paboThl (5 1mIT);
- BBITIOJIHSIOT TECTUPOBAHMS 110 MaTepuaiam Jiekiuu B cpene LMS.
JUis TeKyIero KOHTpPOJIs yCIIeBaeMOCTH HMCIIONIBb3YIOTCSl TECThI, IpUBEACHHBIe BTadauie 18.

11.5. MeTtoauueckue ykKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

B TeueHne ceMecTpbl CTyEHTHI:

- 3aIUIIAI0T JJaOOpaTOpHBIE paboThI B popMaTe cobece10BaHMs M KOJIOKBUYMOB;

- BBITNOJIHAIOT TECTUPOBAHMSI 110 MaTepuaiaM Jekuuu B cpeae LMS.

21.]'[5{ TEKYIIETO KOHTPOJIA YCIIEBAEMOCTHU HUCIIOJIB3YIOTCA TCCThI, IPUBCACHHBIC B Ta6nnue
18.

11.6. MeTtoauueckue ykazaHUs Ui OOYYarOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs — MPEAyCMaTPUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX U OKOHYATCJIIbHBIX peSy.TII)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— D9K3aMeH — ¢opMma OICHKH 3HAHHiA, MOJYYSHHBIX OOYYaIOUIMMCS B TPOIECCe
U3yYEHHUS BCEH MUCHIUIUIMHBI WM €€ YacCTH, HAaBBIKOB CAMOCTOSTEIBLHOU PabOThI, CIOCOOHOCTH



MNPUMCHATE HUX IJI1 PCHICHUA MNPAKTHYCCKUX 3aaad. 9K3aMeH, KakK ITIpaBHJIO, IIPOBOAUTCA B
nepuon JK3aMEHAIIMOHHOM CECCHH U 3aBCpIIACTCA aTTeCTAllMOHHON OIICHKOM «OTIINYHO»,
«XOpoHUo», KyaAOBJIECTBOPUTCIbHOY, «HCYAOBJICTBOPUTCIILHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit




