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AHHOTALIUA

JucnunimmHa «MeTtonsl M cpeAcTBa HM3MEPEHUH, HUCHBITAHUMM W KOHTPOJIA» BXOIUT B
BapUaTUBHYIO 4acTh 00pa30oBaTEIbHON MPOrpaMMbl MOJArOTOBKM OOYYaIOLIUXCs 110 HalpaBJICHUIO
«27.03.05 «/HHOBaTHMKa» HaNpaBICHHOCTh «VIHHOBallMM M YOpPaBJIEHUE MHTEIUIEKTYalbHON
coOCTBEHHOCTBIOY. JuctumimHa peanmsyercs kadempoit No5.

JucuumnrHa HaneneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA

o0uienpogeccuoHaNbHBIX KOMITETEHITHIH:

OIIK-7 «crmocoOHOCTh MPUMEHSITh 3HAHHSI MAaTEMATUKH, GU3UKHA M €CTECTBO3HAHUS, XUMHUHU U
MaTepuajoBeICHUS, TEOPUU YIpPaBIECHUS U HH(POPMAIMOHHBIE TEXHOJOIMH B HMHHOBAIMOHHOM
JEATEIIbHOCTHY;

po(heCcCHOHATLHBIX KOMITCTCHIIUN:

[TK-10 «crnocoOGHOCTh CILTAHUPOBATh HEOOXOAUMBIN AKCIEPUMEHT, MOJIYYHTh aJeKBATHYIO
MOJIEJIb U UCCIIE0BATh €€,

CoaepxaHve JHUCUMIUIMHBI OXBAaTHIBAET KPYI BOINPOCOB, CBSI3aHHBIX C H3MEPEHUSIMHU,
WCTIBITAHUSIMA M KOHTPOJIEM MPOAYKUMHA TEXHUYECKOrO0 HA3HAYEHUsSA, A TAKKE C MPUMEHSEMBbIMHU
[P 3TOM MPUOOpaMu U 000PYIOBAHUU.

[TpenogaBanvie TUCIUIUIMHBI IPEIYCMATPUBACT CIICAYIONUE GOPMBI OpraHU3aIUN YIeOHOTO
mporecca: JIeKIuH, 1a0opaTopHbie paboThl, CAMOCTOSITeNIbHASL Pa00Ta 00y4arOIIerocs.

[IporpamMmoil IUCUUIUIMHBL TPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJISA: TEKYILIHMHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO61as TpyA0€MKOCTh OCBOEHUS TUCHUIUIMHBI COCTaBIseT 4 3a4eTHBIX eUHUIIbI, 144 gaca.

SI3bIK O6y‘lCHH${ 10 AU CLHMIIIINHE ((pYCCKHﬁ>>.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Ileau npenosaBaHusi AUCHMUILIMHBI

Llenbto IUCLUIUIMHBIL SIBJISETCS M3YyYEHUE METOJOB M CPEACTB M3MEPEHMM, UCHBITAaHUN U
KOHTPOJIs,, KOTOPble HEOOXOAUMBI /17151 00ecrieueHHs] KauyecTBa U3/eI1i COBPEMEHHBIX MTPUOOPOB U
CPEICTB PaUO3JIEKTPOHUKH.

CopnepxaHue W INOCTPOCHHE HPOrpaMMbl ONPEIEISAIOTCS, UCXOId M3 HEOOXOOUMOCTH pe-
LIEHUSI CIEAYIOLINX OCHOBHBIX 33]1a4:

- J1aTh OCHOBBI 3HAHUH B 00JIACTH N3MEPEHUH, UCIIBITAHUNA U KOHTPOJIS;

- JaThb 3HaHUS O METOJAaX M CpEeACTBaX M3MEPEHMM, HCIBITaTENbHOM OOOpYIOBAaHUU U
CpeACTBaXx KOHTPOJISL B 00beMe, OCTaTOYHOM MJIsi KBAJM(HUIMPOBAHHOIO PEIIEHHS OCHOBHBIX
3aJad  pa3pabOTKM ¥ TPOM3BOJCTBA, BKJIIOYAsl IIOJIyYE€HHE JIOCTOBEPHOM HM3MEPUTEIbHON
UH(pOPMALIUK [T TOCIEAYIOIEr0 UCII0JIb30BaHMsI B CUCTEMaX KOHTPOJIS U UCIIBITAHUM;

- U3YyYUTh TPAJULMOHHBIE METObl U3MEPEHUN MTAPAMETPOB U XAPAKTEPUCTHUK IIEKTPUUECKUX
Herned M CUTHAJIOB U METOJbl U3MEPEHUs HEeAIEKTPUUYECKHX BEJIUYMH, O00JACTH MPUMEHEHHs U
OCHOBBI OKCIUTyaTallMy CPEACTB U3MEPEHUS OOIEro U CIEHaIbHOr0 Ha3HAYCHUSI.

1.2. IlepeyeHb MIIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX €
IUIAaHUPYeMbIMH pe3yabTraTamMu ocBoenus OI1
B pesynbTare OCBOEHHS AMCUMIUIMHBI OOydaroLuiics JOJDKEH 00JajaTh  CIEAYIOUMMU
KOMITETCHIMSIMU:
OIIK-7 «crmocoOHOCTh MPUMEHATh 3HAHMSI MaTEeMAaTUKH, (U3UKU U €CTECTBO3HAHUSA, XUMHUHU U
MaTepHaJIOBEICHHUS, TEOPUH YIPaBICHUs M WH(POPMALMOHHBIE TEXHOJIOTMHM B HHHOBAIIMOHHOMN
JESATEIIBHOCTU:
3HATh:
- OCHOBHBIE METO/IbI U3MEPEHUN, UCTIBITAHUI U KOHTPOJIS;
- IPAaBWJIA U NIOPSJIOK NTPOBEACHUS UCIIBITAHUM;
- IPUHLIMIIBI ACUCTBUSA TEXHUYECKUX CPEICTB U3MEPEHUS;
- IpaBUJIa BEIOOPA METOJI0B U CPEACTB U3MEPEHUM;
- IpaBuiIa 00pabOTKH Pe3yIbTaTOB UCIBITAHHMA.
YMETB:
- IPaBUJILHO BBIOMPATh U IPUMEHSTH CPECTBA U3MEPEHUH;
- OPTaHU30BaTh UCIBITATENIbHBINA YKCIIEPUMEHT;
- 000CHOBaHHO BBIOpaTh KOHTPOJIMPYEMBbIE TapaAMETPHI;
- 00paboTaTh U MPEACTaBUTh PE3YJIbTaThl UCIBITAHUN U KOHTPOJISI B COOTBETCTBUM C MPUHIUIIAMU
METPOJIOTUH U JEHUCTBYIOIIUMHU HOPMAaTUBHBIMU JJOKYMEHTAMU;
- camocrosTenbHo nonb3oBatbes ['OCT u apyrumu 00s13aTeNbHBIMU K IPUMEHEHUI0 HOPMATUBHO-
TEXHUYECKUMHU JTOKYMEHTAMHU 10 UCIIBITAHUAM, U3MEPEHUSAM U KOHTPOJIIO.
BJIQJIETh HABBIKAMM:
- IPUMEHATH CPEJCTBA U3MEPECHMUIA;
- OPraHU30BaTh U3MEPUTEIIBHBIN YKCIIEPUMEHT;
- 00paboTaTh U MPEACTABUTH PE3YJIbTaThl UCIIBITAHUI U KOHTPOJIS;
MMETH ONBIT IEATEIbHOCTH:
- onpeieieHns] He0OXOIMMBIX METOJIOB U CPEACTB U3MEPEHUH;
- IPOBEJIEHUS KaJTMOPOBKHU CPEICTB U3MEPEHUI;
- 00pabOTKM pe3ynbTaTOB U3MEPEHUHN U TOCTPOEHHS Ha UX OCHOBE BBIBOJIOB.

ITK-10 «crocoOHOCTh CIIaHUPOBATH HeO6XOHHMLIﬁ OKCIICPUMCHT, IMOJYYUTHh aICKBATHYKO MOJCIIb
" UCCJICA0BATDH €CH»:

3HaTh:

- OCHOBHBIC ME€TOAbI U THUIIBI H3MepeHHI>'I;



- METOJIUKY IIPOBEJCHUS SKCIIEPUMEHTA.

YMETB:
- OpraHu3oBaTh pabouee MecTo;

- IIOJIb30BAaThCid OCHOBHBIMHM HMCTOYHHKaMH I/IH(i)OpMaI_II/II/I 0 COBPCMCHHBIX MCTOJaX U CpCACTBAX
H3MepeHPII>i, HUCIIBITAaHUHN U KOHTPOJI,
- OpraHru30BaThb SKCICPUMCHT COITIACHO UCXOAHBIM JAHHBIM,

- AHAJIM3UPOBATH PE3YJIbTAaThbl UCCICIOBAHUA.

BJIaJACTh HABbIKAMM

- INIAaHUPOBAHU S HCO6XOI[I/IMOFO OKCIICPUMCHTA,
- IMOJIYYCHH A aI[eKBaTHOfI MOJCIIN,

HUMCTDB OIIBIT ACATCIIbHOCTH

- IINTAaHUPOBAHUA HCO6XOI[I/IMOFO OKCIICPUMCHTA.

2. MecTto nucuunauHbl B cTpykrype OI1
Jucuurmmna 6a3upyeTcs Ha 3HAHUAX, paHee NPUOOPETEHHBIX OOYYAIOIIMMUCS TPU H3yYCHHU

CICAYIOMUX TUCHUILIINH:

— MaremaTtuka. AHaTUTHYECKas TEOMETPHS U JIMHEWHAs anredpa;
— Marematuka. MaTeMaTu4eCcKHi aHAJIN?3,
— @usuKa U KOHUENIUs COBPEMEHHOTO €CTECTBO3HAHUS,

— MarepuanoBeacHue;

— Marematuka. TeOpI/ISI BepOHTHOCTeﬁ 1 MaTeMaTH4ecKas CTaTUCTHKA,

— XuUMHi,

- praBHeHI/Ie WHHOBALIMOHHOM JIEATEILHOCTBIO,
- QHGKTpOTCXHI/IKa H JJICKTPOHHUKA.

3HaHUs, TOJY4YEHHbIE TpHU

W3y4YECHUHN

Marepualia JTaHHOW JHCIUIUIMHBI, HWMEIOT

CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH

CraTtucTHueckue MCTO/JbI B YIIPAaBJICHUHA WHHOBAIIUAMMU,
MozenupoBaH#e TPOLIECCOB U CUCTEM;

HHaHHpOBaHI/IG " OpraHu3anus BKCHepI/IMeHTa;
OpFaHI/I3aIII/I$[ U TEXHOJIOTUS UCIILITAHUN

3. OobeMm aucuumiannel B 3E/akageM. yac
Jannbie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHUIAOB yueOHOUM paboThI 1O

JTUCHUIUIMHE (U pacrpeesieHue 3TOM TPyI0EMKOCTH [0 CEMECTpaM) IpeicTaBieHbl B Ta0uie 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yueOHOW paboThI TpynoeMKOCTh 1O
Bcero
ceMecTpam
Ne5
1 2 3
O0uas Tpy10eMKOCTh 4/ 144 4/ 144
AUCHUIIIMHBI, 3E/(4ac)
Ayoumopnvie 3anamus, BCEro yac., 51 51
B mom uucne
nexnuu (JI), (dac) 34 34

KakK



[IpakTryeckre/ceMruHapCKUE 3aHATHS
(I13), (uac)

na6oparopusie pa6ots! (JIP), (dac) 17 17
Dk3ameH, (Jac) 54 54
Camocmoamenvhasn paboma, BCEro 39 39
Buja npoMe:KyTOYHOr0 KOHTPOJIS: DK3. k3.

3auet, qudd. 3aUeT, Sk3ameH (3adeT,

dudd. 3a4, Ik3.)

4. Coaepxanue TUCUMILTHHbBI

4.1. PacnpenesieHue TPY10eMKOCTH JUCIUIIIUHbI

10 pa3jaejiaM U BUAAM 3aHATHI

Pa3nensl 1 TeMbl AUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIE 2.

Tabmmna 2. — Pa3nensl, TeMbl JUCIUIUIMHBI U UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlekinn 113 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cewmectp 5
Paszmen 1. U3MepuTenbHbIC 3a7a41 NIPU
KOHTPOJIEC U UCTIBITAHUSIX 8 0 10
Pasnen 2. McnipiTatenbHble BO3EHCTBUS 8 0 10
Paznen 3. DneKkTpuuecKkue N3MEepeHus
IIPU UCHBITAHUSX U KOHTPOJIE. 10 1 10
Pa3nen 4. PaguorexHuueckue
W3MEPEHUS IPU UCTIBITAHUAX U 8 6 9
KOHTpOJIE.
Hroro B cemecTpe: 34 17 39
Hroro: 34 0 17 0 39
4.2. CoaepxaHue pa3iesioB U TeM JEKIHOHHBIX 3aHATHI
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabmuIe 3.
Tabnuna 3 - Conepkanue pas3/ieJIoB U TEM JIGKIIMOHHBIX 3aHATUI
Howmep .
Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHbBIX 3aHATUM
pasnena
1 OG6mue cBeneHust 00 U3MEPEHUSIX, UCTIBITAHUSIX U KOHTPOJIE; UX

IMpOU3BOJICTBA.

OCOOCHHOCTH M Pa3INyMs; U3MEpeHne (PU3NUeCcKuX BETUYMH OCHOBA
BCEX HAIPaBJICHUHN YEJIOBEYECKOW NEATEILHOCTH; Pob n3MepeHni,
"HCTIBITAHUI Y KOHTPOJIA B OBBIIIEHUU Kaue€CTBA MPOAYKIUU, YCIYT U

I/ICHBITaHI/IH; O6H_II/IG CBCACHNA O COBPCMCHHBIX UCIIBITAHUAX U UX




OTJIMYUE OT TEXHUYECKOT0o KOHTpoJist. BoznelicTByronue pakTopsl npu
UCIIBITaHUSAX. BHENIHUE 1 BHYTpEeHHUE BO3IEHCTBYIONTHE (DaKTOPHI.
Bubl BO3AEHUCTBUN: SJIEKTPUYECKHUE, MEXaHUYECKHUE, KIIMMATUYECKHUE,
OMOJIOTUYECKHE U IPYTHE BO3ACHCTBUS HA U3enrs. Bumbl
WCTIBITAHWUM, OCHOBHBIE ATallbl IIPU MPOBEAEHUHU UCTIbITaHUI. OnacHbIe
BO3JICHCTBUA Ha YEJIOBEKA, €r0 UMYIIECTBO U OKPYKAIOIIYIO CPEYy.
KonTposs. Buabl koHTpossi. MecTo KOHTPOJIS TIPU OLIEHKE KauyecTBa
15631 () 0505 8

BosneiicTBus pu UCObITaHUSIX. MeXaHU4eCKHE BO3ICCTBUS.
Bubpanuu u ynapel. YCTaHOBKH JJIs1 pealii3aliii MEXaHHYECKUX
Bo3aencTeui. Knumarnueckue Bo3aenicteus. HatypHble ncnbITaHus
W3EJHUN DJIEKTPOHHOW TEXHUKU. Bo3aeicTBrE TEMIIEPATYPHI.
[Tpumensiemoe 000py10BaHUE, €T0 KJIacCU(PUKALUS, OCHOBHBIE
napaMeTpbl, BO3MOKHasi KOHCTPYKTUBHAs peajau3anus; pa3padoTka
IPOrpaMMbl U METOAMK UCHBITAaHUN. Tepmo- u xiagokaMmepsl. Kamepst
TETUI0BOTO yaapa. bapokamepsl. PaguaiimonHbeie BO3aeHCTBUS.

Y CKOpEHHBIE UCTTBITAHUS.

Oco0eHHOCTH UCTIBITAHUM Ha (YHKIIMOHUPOBAHUE, HA OE30MTaCHOCTh U
Ha HaJIe)KHOCTh; CTPYKTYpHas CXeMa UCIIBITAaHUMN; UCTIBITAHUS Ha
MEXaHUYEeCKHEe BO3/ICHCTBUS BUOpAIIMU, y1apOB, JIMHEUHBIX
YCKOPEHUN U aKyCTUYECKHUX IIyMOB. OLIEHKa HaJIE)KHOCTU U3/CIIHI MO
pe3yabTaTaM UCIbITAaHUM.

['eneparopsl ANEKTpUUECKUX KoJiebaHuil. [ 'enepaTopsl
CUHYCOUJATbHBIX KoJeOaHuil. OCHOBHbBIE CXEMOTEXHUYECKUE
MPUHIUIIBI IOCTPOEHUS T€HEPATOPOB CUHYCOUJANbHBIX KOJIEOaHUH.
NmnynbcHble reHepatopsl. ['enepaTopsl MOCTOSHHOTO TOKA U
HaIlpsDKEHM. ['eHepaTopsl CrienaabHbIX CUTHAJIOB.

CpencTBa u3MepeHuii; onpeaesieHrne u Kiaccu(ukaius CpeicTB
M3MEPEHUH 3JEKTPUUECKUX BEJIMYUH; CUTHAJIBI U3MEPUTEIHHON
uH(pOpMaIK; aHAIOTOBBIE U IU(POBBIE U3MEPUTENIbHBIE TPUOOPHI.
[TpuGopsk! nmst U3MEpEeHHs HAMPsHKEHUS. BOTBTMETpBI TOCTOSTHHOTO U
nepeMeHHoro Toka. UMmynbscHbie BosibTMETphI. Llndpobie
BOJIbTMETPBI.

DNEKTPOMEXaHUUECKUE U3MEPUTEbHBIC TPUOOPHI. AMIIEPMETPHI.
N3mepurenu momHocTr. M3mepurenu ¢ha3oBOro casura.
DNEKTPUYECKUE U3MEPEHHUSI IPU UCTIBITAHUH TPpaHC(HOPMATOPOB,
ANEKTPOABUTATEIIEN, TEHEPATOPOB MOCTOSIHHOTO U IEPEMEHHOIO TOKA.




HMcneiTaHue kadyecTBa HU30JII1IHH.

[IpeoOpazoBaHKe HEINEKTPUUECKUX BEIUYHH B JIEKTPUUYECKHUE.
N3mepurensubie npeodpazoarenu (UII); crpykrypHas cxema UII;
KJ1accupUKalrs U3MEPUTEIBHBIX IPeoOpazoBaTesei: Mo Ha3HAYEHHUIO,
0 CBSI3U (B3aUMOJICHCTBUIO) YYBCTBUTEIHHOTO JIEMEHTA C U3/ICIIHEM;
o

OPUHIUITY MTpeoOpa3oBaHusl, Mo GU3NUECKOMY SIBJICHUIO,
M0JIO)KEHHOMY B OCHOBY MPUHIUIIA

JEUCTBUSA; U3MEPUTEIIbHBIE IIENTU TeHEPATOPHBIX U MapaMeTPUUECKUX
npeoOpa3oBarene.

@yHK1IMSA TpeoOpa3oBaHus U3MEPUTEIBHOIO TpeoOpa3oBaTessl.
OcHOBHBIE (PaKTOPBI, ONPEAEISIIOUINE TOTPEMIHOCTD U3MEPUTEIEHOTO
npeodpazoBaresns. Knaccupukanus naMepuTenbHbIX
npeobpazoBareneil. iamepurensHbie mpeodpa3oBareiu
MEXaHUYECKUX U TEMIEPATYPHBIX BO3JCHCTBUM, ONTUYECKUE U
aKycTHuyeckue nmpeodpaszoBarenu. Mi3MepeHne MarHUTHBIX BEJINYHH.
N3MepeHne BIIaKHOCTH.

4 N3mepenns paInOTEXHUYECKUX BETUYMH. METOIBI U CPEACTBA
M3MEPEHNS NMAPAMETPOB CUTHAJIOB. DJIEKTPOHHO-JIYYEBbBIE
ocuusuiorpagsl. AHaIOroBble U HU(poBbIe YacTOTOMEpPHL. M3MepeHue
4acTOThl U UHTEPBAJIOB BPEMEHU; MOHATUE aMIUIUTYIHOTO U (pa30oBOro
CIEKTpa CUTHAJIa. AHAIU3aTOpPhI ClIEKTpa curHaia. Msmepurenu
HEJMHENHBIX uckaxkeHui. [Ipubops! 11s namepenus R, C, L'y
KOMIIOHEHTOB 1ienu. M3MepeHne nmapa3suTHhIX apaMeTPOB DJIEMEHTOB
uenen. dnekrpomarautHas copmectumoctb (OMC). TlapameTpsi,
xapakrepusytomue IMC. Ucnbitanus nu3genui u u3MepeHus
napametrpoB OMC.

HcnpiTanue paJuoTEXHUYECKUX W31 AIEKTPOHHBIX KOMIIOHEHT,
NMC 31eKTpOHHBIX MOAYJEN pa3InyHOro ypoBHs. McnbiTanue
KOHCTPYKUUH paIMOTEXHUYECKUX YCTPOMUCTB. ABTOMAaTH3aLU
U3MEpeHuid. ABTOMaTu3alus ucnbiTanuid. KoHTposb kauecTBa
U3JEIUN PaaOo3JIEKTPOHUKU. HaTypHbIe UCTIBITAHUS U3AEIUN
paauoasiekTpoHuku. OOpaboTKa pe3yabTaToB UCHbITaHUN. OlEHKH
norpentHoctel. Cratuctuueckas o0paboTka pe3ynbTaTOB UCTIBITAHUN.

4.3. IlpakTuyeckue (CeMUHAPCKHE) 3aHATHS
TeMbl pakTHUECKUX 3aHATHH U X TPYAOEMKOCTh IPUBEACHBI B TAOIUIIE 4.




Ta6mmma 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

Ne
Ne . | TpymoemkocTts
TeMbl IPAKTHUECKIX 3aHSTHIL DopMbI MPAKTUYECKUX 3aAHATUN > | paszaeia
/T (qac) JOUCIMII-
JIMHBI
VY4eOHBIM MJIaHOM He MPEayCMOTPEHO
Bcero:
4.4. JlaGopaTopHble 3aHATHUSA
Tembl 1a00paTOPHBIX 3aHATHHI U UX TPYJOEMKOCTH ITPUBEICHBI B TA0IHUIE 5.
Tab6smmia 5 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
No T
- TTIOEMKOCTb
HanmenoBanue 1ab0paTopHbIX padboT by ' | Nepaszena
n/m (1ac) JUCHUTIIUHBI
Cemectp 5
1 | O3HakoMmIIeHHE C YCTPOMCTBOM U paboTOl oToMeTpa 1 3
wiarmerHoro OI1-101
2 | Bemonnenue u3mepenuii Ha GpoTomerpe mianmeTHoM OI1- 2 3
101 B pexume 1-3
3 | Bemmonnenue u3mepenuii Ha poromerpe mianmerHoM OI1- 2 3
101 B pexume 4-6
4 | VI3mepeHHst MOCTOSITHHOTO HANPSDKEHHSI ¢ TIOMOIIBIO 2 3
npubopa “Kopurnc-3A ”
5 | KanuOpoBka MHOIOKaHaAILHOTO BOJBTMETPA 2 3
6 | O6paboTKka pe3yabTaTOB U3MEPEHUH C MPOrPAMMOit 2 3
“VoltNew”
7 | O3HaKOMJIEHHE C OCHOBaMH pe(IEKTOMETPUU U 2 4
pedrexromerpom mTDR-070
8 | Onpenenenye THIA HArPy3KH MOJKITFOYaEMOM K KabeITro 2 4
9 | Onpenenenue THIOB JePEKTOB KadeIs U 2 4
MPUOIM3UTENEHOTO PACCTOSIHUS 10 HUX OT Havaja KaOels
Bcero: | 17

45. KypcoBoe npoektupoBanue (padora)

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO




4.6.

CamocrosiTesqibHasi padoTa 00y4arommxcst

Bunbl camocTosaTensHON paboTh U €€ TPYJ0EMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 Buasl caMocTosTenbHON pabOTHI M €€ TPYI0EMKOCTh

Bun camocrostensHON pabOTHI Bcero, uac | CemecTp 5, uac
1 2 3
CamocrosiTeibHas padoTa, BCEro 3 3
M3yYeHUE TEOPETUIECKOr0 MaTepraa 1 1
mucuutuinabl (TO)
IToaroroBka k 1a00paTOPHEIM paboTam 2 2

5. Hepequb yqe6H0-MeTozmqec1<0r0 o0ecreyeHHsl 1JIs1 CAMOCTOSITEIbHOM

patdoThl 00yYaOIIUXCH M0 JUCUUILIMHE (MOTYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHajbl UIsl CAaMOCTOSTEIbHON pabOThl 0OydYarOMIMXCsl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON JUTEPATYPHI

6.1.

OcHoBHast IMTeparypa

[lepeueHs OCHOBHOM MTUTEpATypHI IPUBEACH B TabnuIe 7.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATypPHI

10

[udp bubGnuorpaduyeckas cceuika / URL ampec KonnyecTBo 3K3eMILIIpOB B OMOJIMOTEKE
(KpoMe 3JIEeKTPOHHBIX IK3EMILISIPOB)
006 YynoBkuHa, A.I'. O6paboTka pe3ynbTaToB 27
4-91 U3MepeHUii. Berauciaenue HeonpeaeneHHOCTH
u3MepeHuil npu kanuOposke [Teker] : yueGHO-
Meroandeckoe nocodue / A. I'. Uynoskuna ; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
CII6. : U3n-Bo I'VAIL 2016.
621.313 | Anomnonckuii, C.M. HcHbITaHHS U CUCTEMBI 10
A 76 KOHTPOJISI 2JIEKTPUUYECKUX anmnaparoB [Tekcr] :
yuebHoe mocodue / C. M. AnomnoHckuid, A. E.
Kozsipyk, 1O. B. Kyknes. - CII0. : Tpourkuit
mocT, 2016.
620 Mumypa, T.I1. kaHupyromas MUKPOCKOTIHS 8
M 71 [Tekct] : yae6noe mocodue / T. I1. Mumypa, A. T.
['pabaps ; C.-Iletepb. roc. yH-T a3POKOCM.
npubopoctpoenus. - CI16.: Uzn-so I'YAII, 2016.-
176 c.
53 Caxun, C. I'. CpencrBa aBTOMaTH4ECKOIO 13
H73 KOHTPOJISI TEXHOJIOTHYECKUX mapaMeTpoB [Tekct]

: yueonuk / C. I'. Caxun. - CII6. : Jlans, 2014. -
368 c.
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6.2. JlonoJIHUTE/ILHASA JIUTEpaTypa
[lepeveHb ONOTHUTENBHOM TUTEPATYPHI IPUBEICH B Ta0HIIEe 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIHHOU JTUTEPATYPHI

Mudp bubnuorpaduyeckas ccouika/ URL agpec KonuyecTBo 5K3eMIIIsIpOB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)
658 Conpnures, P.1. Cucremsl ynpaBieHHs 24
C 60 "npupona-rexuorenuka" [Tekcer] / P. U.
Conpaunes, I'. U. Kopmynos. - CIIO. :
[lomurexunka, 2013. - 204 c.
006 OxpenuninoB B.B.CoBpemeHHbIE TPOOIEMBI 1
0-51 CTaHJapTU3aLUU U METPOJIOTUH B
HaHorexHonorusix [Tekcr] / B. B. Oxkpenunos. -
CIIG. : U3a-Bo IlonuTexH. yH-Ta, 2013. - 401 c.
62 Tpyxanos, B. M.  HazaexxHOCTb, UCTIBITaHUA, 2
T 80 MIPOTHO3UPOBAHUE pecypca Ha dTare CO3JaHus
crnoxxHoii Texuuku [Tekcr] / B. M. Tpyxanos, B.
B. Kimroes. - M. : Cnektp, 2014.
537 Bopucos, FO. M. Dnekrporexuuka [Tekcr] : 5
b 82 yaeonuk / FO. M. Bopucos, JI. H. JIunaros, 1O. H.

3opuH. - 3-¢ u3z. crep. - CII6. : BXB -
[TerepOypr, 2014. - 592 c.

7. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
MHTEPHET, Heo0X0AUMBbIX /1JIsl 0CBOEHHS AUCIUILINHDBI

[Tepeuens pecypcoB uHpopMaroHHo-TenekommyHukannonHoi cetu MHTEPHET, neo6xonumeix

JUTSL OCBOCHHUSI TUCITUTUIMHBI TIpUBeieH B Tabmuie 9.

Tabmuma 9 — [lepedyens pecypcoB uHdpopmannoHHo-Tenekommynukanuonnoi cetu MHTEPHET,
HEOOXOUMBIX JJISl OCBOCHUS TUCIUTUIMHBI

URL anpec HaumeHnoBaHnmue

http://e.lanbook.com/books/el
ement.php?pll_id=55830

2010r., 380 ctp.

bonron V. KapmaHHBIN cripaBOYHUK WHXKEHEpa-MeTposiora 3- 3.
[DnexTponnslit pecypce] / bonton Y. UsmarensctBo: "JIMK Ilpecc",

http://e.lanbook.com/books/el
ement.php?pll_id=146

Zaiinens A.H. Ommbku uzmepenuit pu3nueckux BeIUYHUH 3- U311,
[DnexTpoHHbIi pecypc] U3narenscrBo: "Jlans" , 2009r. — 112C.

http://e.lanbook.com/books/el
ement.php?pll_id=555

2010. - 304c.

Kupunnosckuii B.K. CoBpeMeHHbIE ONITHYECKUE UCCIIET0BAHUSA U
u3MepeHus [DnekTpoHHsblil pecypc]: Usnarenscrso: "Jlans", 2010 1.,

8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTUH, HCIOJIb3yeMbIX MPH

OCYIIECTBJIEHMH 00Pa30BaTEJIbHOIO0 MPOLECCA M0 AUCIHUILINHE
8.1. IlepeyeHb MPOrpaMMHOro odecmneyeHust
[TepedyeHs uCmoyIb3yeMoro mMporpaMMHOTO o0ecriedeHus mpeacTasieH B Tabmuiie 10.
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Tabnuua 10 — ITepeuerp nporpaMMHOro obecredeHus

Ne i/t HauMmenoBanue

He npenycmorpeno

8.2. Ilepeyenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[TepeueHs UCTIOMB3YEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeICTaBiIeH B Tadiume 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MaTepl/IaﬂbHO-TeXHl/I‘leCKaﬂ 6333, HeoOXoauMasi AJisl OCYIIECTBJICHUSA

06p330BaTeJIbHOI'O nmponoecca 1mo IMCumIJInHe
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPEICTaBIICH B TabuIe 12.

Tabmuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOU 0a3bl

Howmep aynutopuu
Ne n/nt HaunmeHnoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (mpu
HE00XO0JMMOCTH)
1 MynbsTumMeauiiHas JIEKIUOHHAS ayIUTOPHS
2 CriermanusupoBaHHas 1adoparopus "YpaBieHne Ka4ecTBOM" 54-06

10. ®oH O1IEHOYHBIX CPECTB /JI5 MPOBeIeHUs NMPOMEKYTOUHOI aTTeCTALIMU

06y‘-laIOHII’IXCﬂ o AMCIHMIIJINHE
10.1. CocraB ¢oHIa OLIEHOUHBIX CPEJICTB MpUBEAEH B Tabuuue 13
Tabmuua 13 - CocraB ¢oHa OLIEHOUHBIX CPENICTB IS IPOMEXKYTOUHOM aTTecTallu

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. TIlepeueHb KOMIETEHIMH, OTHOCSIIUXCA K JIUCHUIUIMHE, W ATanbl MX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPaMMBI TIPUBEICHBI B Ta0wuIe 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM 3TarnoB UX (OpMUpOBaHHS B Mpolecce
0CBOEHUs1 00pa30BaTeNbHOMN NMPOrpaMmbl

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN IO

Howmep cemectpa
JTUCLUIUTMHAM/TIpaKTHKaM B riporiecce ocBoenus OI1

OIIK-7 «crmocoOHOCTh MPUMEHSATh 3HAHHMSI MaTEeMAaTUKH, (U3MKU U €CTECTBO3HAHMSA, XUMHUHU U
MaTepHaJOBEICHNS, TEOPUU YIIPABICHHS U MHPOPMALMOHHBIE TEXHOJIOTHH
B MHHOBALIMOHHOW N€ATEIIBHOCTHY
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1 WNudopmaruka

1 Maremartuka. AHaIUTHYECKasi TeOMETPUS U JIMHEWHas anredpa

1 NmxenepHas 1 KOMITbIOTEpHAs Tpaduka

1 Marematrka. MaremMaTi4ecKuil aHaIU3

2 HNudopmaruka

2 MaremaTuka. MaTeMaTH4eCKHUil aHaIU3

2 ®u3nka U KOHUENIUS COBPEMEHHOTO €CTECTBO3HAHUS

2 Martemartuka. AHaIUTHYECKasi TeOMETpUS U JIMHEWHas anredpa

3 MarepuanoBeneHue

3 ®du3nka 1 KOHUENIUS COBPEMEHHOTO €CTECTBO3HAHMS

3 Maremaruka. Teopus BepoATHOCTEH M MaTeMaTH4yecKas
CTaTUCTUKA

3 Xumus

3 Teopernueckast MEXaHHKa

4 YnpasneHne HHHOBALIMOHHOM €SI TEIbHOCTHIO

4 Maremaruka. Teopus BepoATHOCTEHW M MareMaTHyecKas
CTaTUCTUKA

4 DNEKTPOTEXHHUKA U JJIEKTPOHUKA

5 Mertoabl U cpeicTBa U3MEPEHUM, UCIIBITAHUI U KOHTPOJIS

5 VYrpaneHrne "HHOBALIMOHHOM J1€ATETbHOCTHIO

5 CratucTrdecKue METO/Ibl B YIIPABIEHUH WHHOBAIIUSIMU

8 Teopus pereHust U300peTaTeNIbCKUX 3a71a4

ITK-10 «crocoOHOCTh CINIaHUPOBATH HeO6XO)II/IMI>II7I OKCIICPUMCHT, IMOJYYUTh aJICKBATHYKO MOJCIIb
N UCCIICOAOBATDH €C»

5 MonenrpoBaHue MPOLECCOB U CUCTEM

Metobl U CpeACTBAa U3MEPEHH, UCITBITAHUN U KOHTPOJIS

DKOHOMETpUKa

HJIaHI/IpOBaHI/IC " OpraHusanus 5KCIICpuMEHTa

OpFaHI/ISaHI/IH U T€XHOJIOTHS UCIIBITAHUN

MeTopl COIMaIbHO-3KOHOMHUYECKOTO MMPOTrHO3UPOBAHUA

0| 00| N| OO O On

HpOI/ISBOI[CTBGHHafl npeaauIiIOMHas IMpakKTukKa

10.3. B kauecTBe KpUTEpHEB OICHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) y OOyYarOIIUXCS
KOMIIETEHIIMH MPUMEHSETCs IIKajla MOIYJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmuue
15 mnpeacraBnena 100—0amibHas u  4-0ajuibHas MIKalbl JUISI OLEHKM CQOPMHUPOBAHHOCTU
KOMIIETECHIIUM.

Tabmuna 15 —Kputepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OneHKa KOMIIETEHIIMH
100- .
R 4-GarutbHast XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI
TIKasa
TIKasa
- oOyyarouuiicss ray0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;
- YBEpEHHO, JIOTUYHO, MTOCIEI0BATEIHHO U TPAMOTHO €r0 M3J1araer;
g5<K<i00 | (OPMHOY %o rmpasich Ha 3HAHMS OCHOBHOM M JONONHHMTENBHON JHTEPATyPHI,
(GAITEHOY | recho NPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJI0KEHUS C MPAKTUIECKON
JeSITeIbHOCTBIO HAIIPABJICHHUS;
- yMes10 00OCHOBBIBAET U APTYMEHTHPYET BBLIBUIAEMbIE UM UICH;
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- JIeJIaeT BBIBOABI M 0000IICHUS,
- CBOOOJTHO BIIAJICET CUCTEMON CIEITUATN3UPOBAHHBIX MTOHSTHH.

- 00yYaronuiicss TBEPIO YCBOWII MPOTPAMMHBINA MaTepual, TPaMOTHO U
10 CYyIECTBY U3JlaraeT ero, ONHPasCh Ha 3HAHUSA OCHOBHOM
JIUTEPATYPHI,

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JEATEIBHOCTHIO
HaIPaBJICHUS;

- ApPryMEHTHPYET HAayYHBIC ITOJIOKCHHS,

- JIeJIaeT BBIBOABI M 0000IICHNS;

- BIIQJICET CUCTEMON CIEIUATM3UPOBAHHBIX MMOHSATHH.

(XOPOLIO»
(Ga4TCHO»

- oOy4aromuiicss yCBOMJI TOJbKO OCHOBHOMW NPOTPaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT ero, Onupasichb Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYPHI,

«yIOBJIETBO- | - JOIYCKAaeT HECYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

55 <K <69 PHUTCIILHO» - HCHBITBIBACT 3aTPYAHCHUA B IMPAKTHUYCCKOM IPUMCHCHUU 3HAHUU

«3a4TEHO» | HaIPaBJICHUS;
- c1abo apryMeHTUpyeT Hay4YHbIEe MOJI0KEHUS;

- 3aTpyaHsAETCs B (GOPMYJIUPOBAHUM BBIBOJIOB U 00OOIIEHMI;

- YACTUYHO BJIQIEET CUCTEMOM ClIeUaJIM3UPOBAHHBIX MMOHITUH.

- oOyvaromuiics HE YCBOWJI 3HAYUTENIBHON YacTH MPOTrPaMMHOIO
Marepuana,
«HEYIOBJIETBO | -  JOMYCKAaeT CYLIECTBEHHbIE OIIMOKM W  HETOYHOCTU IIpH

K<s4 PHUTCIILHO» PACCMOTPCHHUHU np06neM B KOHKPCTHOM HaIIPaBJICHUHU,

«HE 3aYTCHO» | - HCIBITHIBACT TPYAHOCTHU B MMPAKTUYECKOM IPUMEHEHNH 3HAHUIA;
- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJIOKECHUS;
- He (hOpMYJIHPYET BbIBOJIOB M 000OIICHU.

10.4.

TumnoBsie KOHTPOJIBHBIC 3a1aHW UJIW HHBIC MaTCPpUAJIbI:

1. Bompocs! (3ama4n) uist 9k3ameHa (tabnuia 16)
Tabnuna 16 — Bompocs! (3agaun) 11 9K3aMeHa

Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa

1. Uzmepenus. Tepmuubl u omnpeneneHus. Poiab u3MepeHUd B pa3iIUyHBIX 00JacTAX
JEeATENIBHOCTH. BBl ¥ NOPAIOK MPOBENECHNS NCIIBITAHNI HA MEXaHUYECKHUE HATPY3KH.

2. Ucnwrranms. TepmuHbl, ompeneneHus. Bunmbl ucnbiTaHwii. ABTOMATH3alUs H3MEPEHHH,
UcHbITaHUN U KOHTpOJIs. CTPYKTypa CpecTBa U3MEPEHMUS.

3. Kontpons. Tepmunsl u omnpeneneHus. Buasl KOHTpons. ABTOMaTu3alus H3MEpPEHHH,
UCTBbITaHUN U KOHTpouis. [ToBepka n KanubpoBKa CpeiCTB U3MEPEHUIA.

4. OcoOeHHOCTH U Pa3IUyus U3MEPEHUHN, UCTIBITAHUN U KOHTPOJIsl. OCOOEHHOCTH MOCTPOSHUS
U3MEpUTENbHBIX cucTeM. CHCTEMBbI TEJIEMETPUU - CTPYKTYpPA U COCTaB.

5. Ponp wu3MepeHMid, UCHBITAHMA M KOHTPOJI TpPH OOECIEYEeHWH KayecTBa Ha JTamax
KU3HEHHOTO IMKJIa MPOAYKIMH. MHOrokaHajabHble HU(POBbIE BOIBTMETPHI. CTPYKTYpBHI.
[Ipumeps! npuMeHeHus.

6. CpenctBo mamepenwus. Onpeaenenus. CTpyKkTypa mporiecca u3MepeHus. MHOTrOKaHAIbHBIE
U3MEPUTENIBHO-BBIYNCIINTENBHBIE CUCTEMBI.

7. llpuHuunsel  ki1accupuKauu  MeTofoB  u3MepeHuil. Cratuctuueckas  oOpaboTka
U3MEpUTENbHON HHPOPMAIIMY B MHOTOKaHAJIbHBIX LIU(PPOBBIX BOJIBTMETPAX.

8. IpuHIMIBI KIacCUPHUKAIMKA CPENCTB M3MepeHnd. CHCTEMBl TelIeMETpUH, BUABI KaHAIOB
CBSI3H.

9. IpuHuumnsl kinaccu(uUKauu TOrpelmHocTed u3MepeHuil. VimnynbeHas pediaexToMeTpus:
IMPUHLUIIBI TOCTPOECHUS U 00JaCTH IPUMEHEHUS.

10. CtpykTypHasi cxemMa W COCTaBJSIOIIME cpelacTBa u3MepeHus. CHCTeMBbl TeleMeTpuu
apaMeTpoB TPYOOIIPOBOJHBIX CUCTEM: COCTaB M XapaKTEPUCTHKH.

11. CpencTBa u3MepeHuii: mpeoOpa3oBaTesiu, NPUOOPHL, CHCTEMBbl. DTAJIOHBI U pabo4yHe MEpHl.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
217.
28.

29.
30.

31.
32.

W3mepurenbHbie mpeoOpazoBaTenu. KoHTakTHbIe M OECKOHTAKTHBIE MpeoOpa3oBaTeNn
TEMIIepPaTyphl: BUJbI U IPUMEHEHHE.

N3mepurenbHble npeodpa3oBateny. OnrTudeckue npeodpazoBarenu. KamuOpoBka u mosepka
CPEIICTB N3MEPEHHH, COCTaB IOKYMEHTOB.

W3meputenbhubie mpeoOpazoBarenu. [IpeoOpasoBarenu TeMmmeparypbl. AHaTHUTHYECKas
M3MEpUTENbHAS TEXHHUKA: IPUHLUIBI HOCTPOCHHUS, BUJIBI CUTHAJIOB.

W3mepurtenbHble mpeoOpa3oBareny. AHanoro-mudpossie npeodpasoBarenu. IIpumenenne
MHKPOIIPOIIECCOPOB B U3MEPUTEIHHO-BBIUNCIUTEIBHBIX CHCTEMAX.

W3mepurensubie npeobOpasoBarenu. Ludpo-ananoroseie mpeodpazoBareny, Ha3HAUCHHE U
OCHOBHBIE XapaKTEPUCTHKH.

W3meputenbHbie npeoOpazoBaTei. AHajorosbie U3MEpUTENIbHbBIE puOOpEI.
AHanutuyeckue curHasibl. [[puHIUIBL U CpeICTBA aHATTMTUYECKUX U3MEPEHUH.
JlocTomHCTBa M HEAOCTATKM  MAarHUTORJIEKTPUYECKUX,  DJIEKTPOMArHUTHBIX U

INEKTPOAMHAMUYECKUX MPUOOPOB. MI3MepeHue mapaMeTpoB BOJHOM CPEJIbI.

[udpossie BonbT™METpbl. CTPYKTYpa, OCHOBHBIE OJIOKU ¥ (PYHKIIMOHUPOBAHUE.

®uznuecKue BeIUUYUHbI, €AMHULBI U3MEPEHUSI.

Mertposioruueckiue XapakTEepPUCTHKUA CPEACTB u3MepeHuil. CrainuoHapHble U MOOHIIbHBIC
CpelicTBa U3MEPEHUH, CBOMCTBA U 00JACTH TPUMEHEHUSI.

[ToBepka u kamuOpoBKa cpeacTB u3MepeHuid. KOpuandeckuii 1 KOMMEPUYECKUN aCHEKTHI.
[Tpubops! Ams IKOIOTUYECKOTO KOHTPOJIS. MI3MepeHre KOHIIEHTPAIluH 3arpsa3HEHHH.
[Topsimok BBIMOJHEHUST W JOKYMEHTUPOBAHUS KaTHMOPOBKH CpPEICTB u3MepeHui. Bumabl
CPEACTB U3MEPEHUI I ONPEETICHUS] KOHLIEHTPALIMU ITPUMECE B BOJHOM Cpee.
Knaccudukanus BumoB koHTpodisi. OcoOeHHOCTH AOMYCKOBOro KoHTpons. [IpubGopsr mis
ontuyeckux usmepeHud. CTpykrypa u GyHKIHH.

Ommbku 1 1 2 posa, IPUHIUIIBI OLIEHKH U MAaTEMaTUYECKUE MOJIEIIN «BEPOSITHOCTH JIOXKHBIX
TPEBOT» U «HEOOHAPYKEHHBIX OTKAa30B» IPU JOMYCKOBOM KOHTpoJie. IlnaHmerHbIi
dbotomeTp. OcOOEHHOCTH KOHCTPYKIUH.

Bunabl ucnbitanuii. OCHOBHBIE BHABI BO3ACHCTBUU IpPU HMCHBITAHUIX. VI3MepuTenbHbIC
KOMIUJIEKCBI, IPUMEHSEMbIE B IPOMBIIIJIEHHOCTH. [locTpoeHre 1 mMpuMeHEHHE.
Knaccudukanusa ucnbitanuii. O0s3aTenbHbIe U JOOPOBONIbHEIE HCTIbITaHKs. Ha3sHaueHue u
BUJIbI DJIEKTPOHHBIX MUKPOCKOIIOB.

Heo6xoauMocTh 1 BUIBI KITUMATHYECKUX UCTIBITAHUNA. CXOJICTBO M OTIWYHE aHAJIOTOBBIX U
U(POBBIX CPEJCTB U3MEPECHHIA.

Kanansl cBs3u B cucteMax tenemerpuu. [IpuHiun pedaekToMeTpun.

DIEeKTPOXUMHUYECKUE pUOOpHI. JocronHcrBa u HEJIOCTAaTKU AQHAJIOTOBBIX
AIEKTPOU3MEPUTENHHBIX TPUOOPOB.

DNEeKTPOHHBIE MUKPOCKOTIBI — BUIbI, HA3HAYEHHUE U IPUMEHEHHUE.

JokymenTanus cpencts usmepenut — T3, TY, MK, MII. Annaparypa sl IpOBEACHHUS
HCIIBITAHUM.

2. Boripocs! (3aaun) uist 3adera / nuddepeHnmpoBanHoro 3adera (Tabmuma 17)

Ta6muma 17 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Nen/m | Ilepeuens BonpocoB (3a7au) 1 3a4dera / nudhepeHnpoBaHHOTO 3a4eTa

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

3. Tembl u 3amaHue TSI BBIMIOJHEHUS KYypCOBOW palOTHI / BBHIMOJHEHHS KYpPCOBOTO TMPOEKTa
(Tabmuma 18)
Tabmuna 18 — IlpumepHBIi TIepedeHb TeM Ui BBIMOJIHEHHS KYpPCOBOW paOOTHI / BBITOIHEHUS

KyPCOBOTO TIPOEKTa

Ne i/t

[TprMepHBIii TepeueHb TeM ISl BHIITOJHEHUS! KypCOBOM paObOThI / BHITOTHEHUS
KYpPCOBOI'O IIPOEKTA
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Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

4. Bonpocsl 715l TPOBENICHHS IPOMEKYTOUHOM aTTeCTAllMU IIPH TeCTUpoBaHuu (Tadmuia 19)

Tabmuna 19 — [IpumepHbIi IEpeYeHb BOMPOCOB I TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

1 UYem oTiIMyaeTcs CPEACTBO UBMEPEHUM OT IPYIMX TEXHUUYECKUX CPEACTB?
(HOPMHMPOBAHHBIMU METPOJIOTHYECKUMU XapaKTEPUCTHUKAMU, HATMYUEM CEPTU(PHUKATA)

2 Yro onpeaensioT B mporecce uamepenus? (konuyectseHHoe 3Hauenne @B, oTHeceHne
K KJIACCY TOJICH/HE TOJICH)

3 UYro onpenensior B mpouecce KOHTpos? (koaudyecTBeHHoe 3HaueHue @B, oTHeceHue K
KJIACCY TOJICH/HE TOJICH)

4 Kak npoBojaTcs ucnpITaHus: SKCIEPUMEHTAIBHO, METOJAOM MOJICIHUPOBAHUS WIH
JAPYrUMHU MeTOAaMU? (IKCIIEPUMEHTAILHO M/MIM METOJIOM MOJICINPOBAHUS,
IKCIIEPUMEHTAILHO, METOZOM MOJICITUPOBAHMSI)

5 JlomyckaeTcst MOAEIMPOBATh BO3ACHCTBUS MPH UCTIBITAHKUX? (1a, HET)

6 Kak peructpupyercs pe3ynbraT KOHTpOJs? (kKoinudecTBeHHOe 3HaueHne OB,
OTHECEHHE K KJIACCY IOJICH/HE TOJICH)

7 EnuHuIbl Kakux (U3nYecKuxX BEHYHH MPHHATH OCHOBHBIMU B cucteme CU? (miuHa,
MOIITHOCTb, JJaBJIEHUE)

8 EnunHuib! kakux GU3nYecKuX BETUYUH IPUHSATHI TOMOJHUTENbHBIMU B cucteme CI?
(cuna cBeta, yacToTa, Macca)

9 Yro nmoHUMaeTCs Mo/ YCIOBUSAMH UCIIBITAHUI? (peKUMbI paOOThI UCIIBITATEIbHON
YCTaHOBKH, COBOKYITHOCTb BO3I€UCTBYIOIIMX (DaKTOPOB, COBOKYITHOCTb PE3YJIbTAaTOB
UCIIBITAHUI)

10 B 4yem cxoicTBO MEXly onepalusiMi U3MEPEHUS U UCTIBITaHUA? (CIIONIb3yeTCs
MEpUTEIbHBIE HHCTPYMEHTHI, OBICTPOICHCTBUE MPOIIECCOB, HATWYHE ITIOTPEITHOCTH)

11 B yem ocHOBHBIE JOCTOMHCTBA ANEKTPOMArHUTHBIX TPUOOPOB? (KOMITAKTHOCTb,
HSHEPrO3KOHOMHYHOCTb, IPUTOJAHOCTD JUISl U3MEPEHUH B IIENSIX NEPEMEHHOT0 U
IOCTOSTHHOTO TOKA)

12 Kakoii 13 npuBeIeHHBIX CPEACTB U3MEPEHUH NpeiHa3HaueH 17151 0ECKOHTAKTHOTO
u3MepeHus TeMmneparypsi? (IMpOMETp, MaTTOMETp, TEPMOMETP, TEPMOIIapa)

13 Kakune ocHOBHBIE (DAaKTOpPBI BO3JIEHCTBYIOT HA OOBEKT IMPU KIMMAaTHUYECKUX

UCTbITaHUSX? (TemIieparypa, BUOpaIus, TaBICHHUE)
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5. KoHTposibHBIC ¥ TPAaKTHYCCKKE 3a1auu / 3aiaHus 1o quctuiuinae (Tadsmia 20)
Tabmuna 20 — [IpuMepHBbIi IepeYeHb KOHTPOJILHBIX U MPAKTUYECKUX 3a/1a4 / 3aJaHH

Ne ni/m [IpumepHbIii nepedyeHb KOHTPOJIbHBIX U MPAKTUUECKUX 3aa4 / 3aJaHui

1. Bunbl ucnbitanuif. OCHOBHBIE BHJBI BO3JCUCTBUN IpU HUCHBITaHUAX. M3MmepurenbHbie
KOMIUIEKCHI, IPUMEHSIEMbIE B POMBILIIEHHOCTU. [IocTpOeHNE U TPUMEHEHHE.

2. Knaccudukanus ucnsiranuii. O6s13aTenbHble U JOOPOBOJIbHBIE HCIBITaHUs. Ha3zHaueHune u
BUJIbI SJIEKTPOHHBIX MUKPOCKOIIOB.

3. HeobxommMocTs U BUABI KIMMATHYECKUX MCHBITAHUN. CXOACTBO M OTIMYUE aHAJIOIOBBIX U
U(POBBIX CPEICTB U3MEPEHUH.

4. Kanaupl cBs3M B cucteMax TesneMmerpuu. [Ipuniun pediiekromerpun.

5. DIEeKTpOXHMMHUYECKHE PUOOPHI. JlocTonHcTBa u HEJOCTATKU aHaJI0rOBBIX
ANEKTPOUZMEPHUTEIBHBIX IIPUOOPOB.

6. DJEeKTpOHHBIC MUKPOCKOIIBI — BUIbI, HA3HAYCHUE U TIPUMEHEHHUE.

7. Joxymenrtauus cpeacts uamepenuii — T3, TY, MK, MII. Annaparypa nnsi mpoBeaeHHUS

HUCIIBITAaHUH.

10.5. Meronuyeckue MaTepuaibl, ONpEACSIONINe MPOLEAYPbl OICHUBAHUS 3HAHWMA, YMEHUH,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTCPU3YIOIIMX dTanbl (OpMUPOBAHUS KOMIICTCHIIHN,
conepxartcs B [lonoxenusx «O TekylieM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallUU
ctynentoB ['VAII, oOydaromuxcst mo mnporpaMmam Bbiciiero oopaszoBaHus» U «O MOAYJIbHO-
PEUTHHIOBOM CUCTEME OIIEHKU KadecTBa yueOHOU paboTsl cTyneHToB B ['Y All».

11. MeToauueckue yKazauus JJis1 00y4aOIIMXCS 110 OCBOCHUIO IUCIHUILINHBI

HCJ'IBIO JAUCHUIIIMHBIL ABJEICTCS — MMOJTYUYCHUC CTYACHTAMU HeO6XOI[I/IMBIX 3HaHHI>i, YMCHI/Iﬁ n
HAaBBIKOB CBSA3aHHBIX C U3MCPCHUAMHU, HCIBITAHUAMU W KOHTPOJIEM IMPOAYKIHU TEXHUYCCKOTO
HAa3HAYCHUS, a TAKIKEC C IPUMCHACMBIMHU IIPU 2TOM an60paMH )51 060py,Z[OBaHI/II/I, MMpeaoCTaBJICHUC
BO3MOXHOCTHU CTyACHTAM Pa3BHUTb U NPOACMOHCTPHUPOBATL HABBIKH B 00JIaCTH aHaJIM3a COCTOSHHS
N JTUHAMHKHU 00BEKTOB JACATCIIBHOCTH C HUCIOJb30BAHHECM HCO6XOI[I/IMBIX METOHOB M CpPCACTB
aHaJInu3a.

MeToan4yeckue yKa3aHus 1Jis1 00y4alOmMXCs 10 0CBOCHUIO JIEKIIMOHHOI0 MaTepHaJia

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO MaTrepuaiga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE U3NoKeHUe yueOHOTOo Marepuana. HazHaueHrne cOBpeMEHHOM JIEKIIMH B paMKax
JTUCIUIIIIMHBEI HE B TOM, YTOOBI TMOJYyYUTh BCIO HWH(OpMAINMIO 1O TEeMe, a B OCBOCHHUH
dbyHIaMeHTAIBHBIX TMPOOJIeM TUCIUIUIMHBI, METOJ0B HAYYHOTO IMO3HAHUS, HOBEHIIINX TOCTHKEHUI
HAaydHOW  MbICTM. B y4eOHOM mpormecce  JIEKIMsI  BBIIOJHSET  METOJ0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 M HHQOpMANMOHHYIO (QyHKIuH. JIEKIus pacKkpbhiBaeT MOHATHHHBIN ammapaT
KOHKPETHOM o0nacTu 3HaHuWs, €€ MpoOJIeMbl, NMaeT IIeJbHOE TPEICTaBICHUE O JAUCIUIUIMHE,
MOKAa3bIBa€T B3aUMOCBSI3b C APYTUMU AUCIUIUIMHAMM.

IIrapupyeMble pe3yJabTaThl IPH OCBOSHUHU 00yYaIONIMMCS JEKIIMOHHOI0 MaTepHaIa.

— TOJIYyYEHUE COBPEMEHHBIX, LIEJTOCTHBIX, B3AMMOCBSI3aHHBIX 3HAHUU, YPOBEHb KOTOPBIX
ONPEAEISAETCS LIEJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOU TEME;

— TIOJIyYEHHE OTbITa TBOPUECKOW pabOTHl COBMECTHO C MPETOaBaTeIeM;

— pasBuTHe  NPOdEeCcCHOHATHLHO—/ICTIOBBIX  KAauecTB, JIOOBM K  MpeaMeTy W
CaMOCTOATEIIbHOTO TBOPYECKOTO MBIIICHHUSI.

— TOsBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU U TEXHUKH M O MPOTHO3E
WX pa3BUTHUS HA OMVKANUIITNE TOMBI;
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— Hay4YuTCs METOJIWYEeCKH oOpabaTbiBaTh Marepuan (BBIICISATH TIJIABHBIE MBICIH U
MOJIOXKEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH UX B Pa3IMYHbIX (HOPMYIHNPOBKAX);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBI ~ MaTepual  MOXKET  COIPOBOXAATbCA  JIEMOHCTpauued  claioB U
UCIIOJIb30BAaHUEM pa3JaTOYHOro MaTepuana NpU NPOBEACHHUM KOPOTKHUX JTUCKyccUid 00
O0COOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK 10 JUCIUIIIIMHE.

Cr1pyKTypa npeocTaBieHHs JEKIIMOHHOTO MaTepuana:

— W3meputenbHble 3a/1a4u TPU KOHTPOJIE U UCTIBITAHUSX (JICKIIMU U TTPE3CHTAIUN );

— HcnblTaTenbHble BO3AeHCTBUS (JIEKIIMU U IPE3CHTALIUN );

—  DJexTpuyYecKre U3MEPEeHUsI IPU UCTILITAHUSIX U KOHTPOJIE (JEKLIUHU U MPE3CHTAIUH);

— PaanorexHuuyeckre U3MEpEeHUsl IPH UCTIBITAHUSIX U KOHTPOJIE (JIEKLIHUU U MPE3EHTAIUN ).

MeTtoauueckue yKkazaHus 17151 00y4aOIUXCs 10 MPOXO0KIEHUIO J1a00paTOPHBIX padoT

B xozne BbINOIHEHUs 1a00paTOPHBIX pabOT 00y4aroIUIACs JO0JKEH YIIIyOUTh U 3aKpEeNHTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJETh COBPEMEHHON METOAMKOW M TEXHHUKOW DKCIEPUMEHTA B
COOTBETCTBUM C  KBaNU(UKALMOHHOW  XapakTepUCTHKON  oOywarouierocs.  BeinmonHenue
71a00paTOPHBIX PabOT COCTOUT U3 SKCIEPUMEHTAJIbHO-IIPAKTUYECKON, PACYETHO-aHAIUTUYECKOU
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

BoinonHenue n1abopaTtopHbIX paboT oOOy4yarouuMcsl SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JAMCUUIUIMHBI, OINpeAeseMoil y4yeOHbIM IUIAHOM, W OTHOCHTCA K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— TNpHOOpEeTeHHE HABBIKOB MCCIIEIOBAHUS MPOIECCOB, IBJICHUN U OOBEKTOB, H3Yy4aeMBIX B
paMKax J1JaHHOM TUCIUIUINHBI,

— 3aKpeIUICHHE, pa3BUTHE W JAeTauu3alus TEOPETHUYECKUX 3HAHUM, IIOJyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TpHOOpEeTeHHEe HAaBBIKOB CaMOCTOSATENBHOM paboThI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npubopamu.

3ananue U TpeOOBAaHUS K MPOBEJICHHIO JTa0OPaTOPHBIX paboT, CTPYKTypa U (opma oTyeTa o
nabopaTopHOM paboTe, a Takke TpeOoBaHUsA K OGOPMIIEHHIO OTueTa O JabopaTopHOil padoTe
IPEeCTaBICHbl B METOAMUECKUX YKa3aHUSIX:

1. PepiekTomMeTp: METOANYECKUE YKa3aHHS K BBIIOJHEHHIO JabopaTopHbIX padoT Ne 1 - 7/
C.-Ilerep6. roc. yH-T aspokocM. npudopoctpoenus ; coct.: C. JI. ITonskos, I'. Y. KopmryHos. -
CIIO.: U3n-Bo 'YAIL 2014. - 35 c.

2. MHOrokaHalbHbIM MPOrpaMMHO-ANNapPaTHBIA KOMIUIEKC JUIS TPEUU3UOHHBIX U
CHHXPOHHBIX HM3MEpPEHHI HANpPsDKEHUS TIOCTOSHHOTO W MEUIGHHO MEHSIOUIeToCs —TOKa:
METOAMYECKHE yKa3aHWs K BbINOJHEHHIO JabopaTopHbix padot Ne 1 - 4 / C.-IlerepO. roc. yH-T
aspokocm. mpudopoctpoerus ; Coct. I'. Y. Kopmrynos, /I. B. UBanos. - CII6. : U3a-Bo ['VAII,
2004. - 24 c.

3. ®oToMeTp TUTAaHIICTHBIA: METOAWYECKHE YKa3aHWs K K BBIIOJHEHUIO J1a0OPaTOPHBIX
pabor; C.-Ilerep0. roc. yH-T a’spokocM. npubdopoctpoenus ; coct.: I'. . Kopurynos

MeTtoanyeckue ykasaHusi AJds O0Oy4alOUIMXCSl MO TNPOXOXKIECHHI0 CAMOCTOSITEbHOM
padoThI

B xone BBIMOMHEHHS CAMOCTOATENBHOM paboThl, OOYyYaroOLIUiics BBHINOJHIET paboTy IO
3aJaHUI0 U TPU METOJIMYECKOM PYKOBOJCTBE IpeErnoiaBaress, HO 0e3 ero HernocpencTBEHHOTO
Y4YaCTHS.
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Jlns oOyvaronxcss MO 3a04HOM (opme oO0ydeHus, caMoCToATeNbHas padoTa MOMKET
BKJIIOUaTh B CE0s1 KOHTPOJIbHYIO PaboTy.

B mpomecce BBIMONHEHNS CaMOCTOATENBHONH pPabOTHI, y oOydaromerocs (GpopMUpyeTcs
1esiecooOpasHoe IIaHNPOBaHUE paboyero BpeMeHH, KOTOPOE MO3BOJIAET UM Pa3BHBAaTh YMEHUS H
HaBBIKM B YCBOGHHH WM CUCTEMATU3AIMU IPUOOPETaEMBbIX 3HAHUH, 00eCcIIeunBaeT BHICOKUI YPOBEHb
YCIIEBAEMOCTH B IEPHOJT 00YUEHUs, IOMOTAET MOJIYYNTh HABBIKH MOBBIILICHNS TPO(PECCHOHATBHOTO
YPOBHSL.

MeroauyecKUMH ~ MaTepualaMd,  HaNpaBISIONIMMH  CAMOCTOSITENIbHYIO  paboTy
00yJaromuxcs ABIseTcs yueOHO-METOJMUECKUI MaTepra Mo JUCIUIUIMHE.

MeTtoauyeckue yKa3zaHusl JJisi O0y4alOIIUXCS MO TMPOXOXKAEHUIO MPOMEKYTOUYHOM
aTTeCTAlMH

[TpomexyTouHas aTTecTarus 00yJaroImuxcs npeaycMaTpuBacT OIlCHUBAHUE
MPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yJNbTAaTOB O00y4deHHs MO auciuruinHe. OHa BKIIOYAeT B
ce0s:

— 9K3aMeH — (opMa OIICHKH 3HaHWi, MMOJyYCHHBIX OOYUYaIOIIMMCS B TIPOIECCe U3yUCHHS
BCEH JMCIMILIMHBI MU €€ YaCTH, HABBIKOB CAMOCTOSTEIbHOM PadOThI, CIOCOOHOCTH IPUMEHSTh UX
JUISL  PCIICHUsS MPAKTUYCCKUX 3a7ad. OK3aMeH, KakK TpPaBHUJIO, TMPOBOJUTCS B TIEPUOJ
9K3aMCHAIIMOHHOM CECCHU W 3aBepIIaeTCs AaTTEeCTAl[MOHHOM OLIEHKOH «OTIMYHOY», «XOPOIIO»,
«YIOBIIETBOPUTEIIBHOY, «HECYIOBICTBOPUTEIBHO.

CucremMa OICHOK TIPH TPOBEIACHUHM IPOMEKYTOUYHOM AaTTECTAllMd OCYIISCTBIIACTCS B

COOTBeTCTBUU C TpeboBaHusMu Ilonoxenuit «O TeKylleM KOHTPOJIE YCIEBAaEMOCTU U
IIPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarommuxcs mno mnporpamMmaM BBICIIETO
obpaszoBanusi» U «O MOIYTLHO-PEUTHHTOBOM CHCTEME OIEHKH KadecTBa Y4eOHOW pabOoThI
ctyneHtoB B 'Y AIy.



JIucT BHECEHUsI U3BMEHEHHUH B pabouylo MpOTrpaMMy JAUCIUILIUHbI
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOIA
3aceaHus
Kadeapb

Iommuce
3aB.

kadenpoi
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