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AHHOTaUs

HucuumnnuHa «OKCHNEepUMEHTaIbHble METOJbl HCCIEAOBAHUN (PUIUKO-TEXHUYECKUX
00BEKTOB» BXOJIUT B 00pa30BaTENbHYIO IMPOTPaMMy BBICHIETO 0O0pa3oBaHHUA — IMPOrPaMMy
OakanaBpuaTa 1Mo HampaBJICHHIO oAroToBku/ cnenuanbHocT 16.03.01 «TexHuueckas gusnkay
HarpaBJIeHHOCTH «DU3UYECKHe METOJbl KOHTPOJS KadecTBa M JUArHOCTUKW». JucuuruimHa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

I[IK-1 «CnocoOHOCTh TNpUMEHITh S()PEKTUBHBICE METOIBI HCCICAOBAHUSA (U3HKO-
TEXHHYECKUX OOBEKTOB, IMPOILECCOB W  MAaTEepPHAIOB, MPOBOAWTH CTaHIAPTHBIE U
cepTU(UKAIMOHHBIE HUCIIBITAHUS TEXHOJOTHYECKUX IPOLIECCOB U U3JCIUN C HCIOJIB30BaHUEM
COBPEMEHHBIX aHATUTUYECKUX CPEIICTB TEXHUICCKOU (DU3UKIY»

I[IK-3  «['0TOBHOCTb  COCTaBUTh IUIAH  3aJJaHHOTO  PYKOBOJAUTEIEM  HAYYHOTO
UCCIIEIOBaHMS, Pa3paboTaTh afeKBaTHYIO MOJENb U3y4aeMOro 0ObEeKTa U ONpeNeIuTh 001acTh
ee MPUMEHUMOCTH»

ITK-5 «CrocoOHOCTh HCIIONB30BaTh TEXHUYECKHE CPEICTBA AJISl OTMPEACTICHUS OCHOBHBIX
MapaMeTpoB TEXHOJIOTUYECKOTO MpoIlecca, U3YUSHHs] CBOMCTB (PU3UKO-TEXHUYECKUX OOBEKTOB,
W3JIeIIUI 1 MaTEPUAJIOB)

Copep:xaHue AUCUUIUIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBSI3AHHBIX C TEOPETHUECKUMU
OCHOBaAaMU Y TPUKIAJHBIMU AaCIEKTaMHU METOJOB © METOJIMK HCCIeI0BaHus (HU3UKO-
TEXHUUYECKUX 0OBEKTOB MOCPECTBOM (PU3MUECKOTO U MATEMAaTUYECKOTO SKCIIEPUMEHTOB.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro Ipoliecca: JIEKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0oTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yuyeHus 0 JUCLMIUIUHE KPYCCKUIY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

3akitoyaercss B MPUOOPETEHUH O0YyYaroUIMMHUCS MPO(UIBHBIX KOMIETEHIMH B 001acTH
IIOCTAaHOBKM (PU3MYECKMX W MaTEMaTHYECKUX SKCIIEPUMEHTOB [UIl HCCIIEAOBAaHUS (U3UKO-
TEXHUYECKUX OO0BEKTOB. B mpomecce u3yueHus ¢opmupyercs NMOHMMaHUE LeNed, 3afad u
COJepKAHUS SKCIEPUMEHTa M IMOATOTOBKM K HEMY, CYIIHOCTH M OOeCHeueHHs METOJI0B M
METOJUK IIPOBEJIEHUS SKCIEPUMEHTOB C KOHTPOJIEM M OIPEIEICHUEM JIIEKTPUUYECKUX,
TEMIIepaTypHbIX M BUOPAILMOHHBIX [ApaMETPOB U XapaKTEPUCTUK 00BbEKTOB. ObecneunBaercs
IPEJICTaBICHUE O MAaTEMaTHYECKOM OHKCIIEPUMEHTE, YHCIEHHBIX METO0JaX, WMHUTALHOHHOM
MOJICJIMPOBAHUM, METOJIaX MAaTeMaTHYECKOW CTaTUCTUKM, MPUMEHUTENIBHO K aHAIM3Y JaHHBIX,
IIOJIyYEHHBIX I10 pe3yJbTaTaM dKCIIEPUMEHTA.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEMOH  y4aCTHHUKaAMU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYalOUIMicS AODKEH 00JalaTh CIIeTyIOIUMHU
KOMIIETEHIIUSIMU MM UX YacTsAMH. KoMmneTeHIMu 1 MHAMKATOPhl UX JAOCTHXKEHUS IPUBEICHBI B

Tabymune 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konn Kon v HanMeHOBaHNE HHIUKATOPA JOCTUKEHUS
HalMEHOBaHHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIIUH
ITIK-1 CnocobHOCTh
MIPUMEHSATH
s peKTHBHBIE
METO/1bI
U CCJIEIOBAHMUS
¢bu3uKo-
TEXHUUECKHUX [1K-1.3.1 3HaTh METOIBI CCIIEIOBAHUS (PUZUKO-
00BEKTOB, TEXHUYECKUX 0OBEKTOB, IPOIIECCOB U
IIPOLIECCOB U MaTepUasoB
MaTepHuaos, ITIK-1.Y.1 ymeTh NpoBOANTE CTaHAAPTHHIE U
IIPOBOAUTH cepTru(UKaAIMOHHBIE UCIIBITAHUS
[TpodeccronanbHbIe POBOAL pTHpuKaN .
KOMITETEHIIHH CTaHJapTHbBIE U TEXHOJIOTHYECKUX IPOLIECCOB U U3JEIINN C
CepTU(UKAIMOHHBIE | UCIOJIb30BAHUEM COBPEMEHHBIX aHAIUTHYECKUX
UCIBITAaHUS CPEJICTB TEXHUYECKOHN (pU3MKU
TEXHOJIOTUYECKUX [1K-1.B.1 BnageTh HaBbIKaMU UCCIEAOBAHUS
MPOLECCOB U (UBUKO-TEXHUUECKUX 0OBEKTOB U pabOTHI €
W3EIHUN C HUMU
HCIIOJIb30BaHUEM
COBPEMEHHBIX
AHAIUTUYECKUX
CPEICTB
TEXHUYECKON
bu3uKu
I1K-3 I'oTroBHOCTH
IIK-3.VY.1 ymeTs cocTaBisiTh MaTEMaTUYECKHE
COCTaBUTb IJIaH
MOJIETH U BBINIOJIHATH IPOBEPKY aJ€KBaTHOCTH
[TpodeccruonanbHbIe | 3a1aHHOTO
peaibHOMY O0BEKTY
KOMIIETEHIIUU PYKOBOAUTENIEM
[1K-3.B.1 BnageTs HaBbIKaMU NPOBEACHUS
HAy4YHOTO
YHUCJIEHHOTO 3KCIIEpUMEHTa
HCCJIEIOBAHMSI,




paszpaboTtarth
aJIEKBaTHYIO MOJIEIIb
U3y4aeMoro o0beKrTa
U OIIPELICIUTh

o0nacts ee

IPUMEHUMOCTH

I1K-5 CriocobHOCTH

UCTIOJIb30BaTh

zgzzzl;f:ziz I1K-5.3.1 3HaTh OCHOBHBIE CBOI‘/'ICVTBa ¢buznko-

onpesienenns TEXHUYECKUX 00BEKTOB, U3JENINIl U MaTepHaIOB

ITIK-5.Y.1 ymeTh n0ab30BaThCsl TEXHUUECKUMHU

[TpodeccronanbHble EZHOBHHX CpeACTBaMU JJIs IPOBEJCHUS HKCIIEPUMEHTA B
KOMITETEHIINH pPaveIpos paMKax IpoQecCHOHATBHON NesITeTbHOCTH

TEXHOJIOTUYECKOTO

[1K-5.B.1 BnageTh HaBBIKAMH HCIIOJIB30BaHUA
000py1I0BaHUs JIJIsl TPOBEICHUS SKCIIEPUMEHTOB
¢ (PMBUKO-TEXHUYECKUMHU 00BEKTaMHU

nporecca, U3y4eHHs
CBOWCTB (pU3UKO-
TEXHUYECKHUX
00BEKTOB, U3ACINN U
MaTEPHUAJIOB

2. Mecro nucuuminHbl B cTpykType OI1

Jucturnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYEHHUH CICAYIOIINX TUCLUIUINH:

— «Maremaruka. MaTeMaTHUYECKIM aHAIU3,

— «Du3nyecKre METOIbI MOAYYCHUS HHPOPMALIUN.

3HaHus, TOJYYCHHbIE TPU M3YyYEHWHM MaTepuaia JaHHOW JUCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TaK U MOT'YT HUCII0JIb30BATHCS MPU N3YYEHUU APYTUX JUCLHUILINH:

— «[Ipon3BoACTBEHHAS MPEITUINIOMHAS IPAKTHKAY.

3. OO0BEeM | TPYJOEMKOCTh JUCIIHILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M PaCIpeIe]ICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeCTaBIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu 20 20
AyoumopHhuie 3anamus, BCETO 4ac. 40 40
B TOM YHCIIE:
nekrmu (J1), (dac) 20 20
npakTudyeckue/cemuHapckue 3anstus  (I113),
(gac)
naboparopusie pabotsl (JIP), (dac) 20 20
KypcoBoii npoekT (padota) (KII, KP), (gac)
HK3aMeH, (4Jac) 27 27
CamocmosamenvHnas paboma, Bcero (Jac) 113 113
Buo npomexcymounoit ammecmayuu: 3aqer, OK3. JK3.




mudd. 3auger, sx3amen (3auer, udd. 3aq,
DK3.*%*)

*x o
HpI/IMeanI/Ie . KaHJIUJIAaTCKHUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIHUIUIMHBI, KX TPYTOEMKOCTh

Pa3nensl, TEMBI JUCLIUIIIUHEI Jexunn | 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 8
Paznen 1. [lonstue 06 sxcnepumente. MeTo u 3 10

MCTOJUKA OKCIICPUMCEHTA

Paznen 2. MaremMaTiyecKue METOIBI ISl TIOATOTOBKH,
HPOBEICHUS U 00PabOTKU Pe3yIbTaTOB 7 20 43
SKCIIEPUMEHTAIBHBIX MCCIIEIOBAHHUI

Paznen 3. dusnueckue METObI SKCIEPUMEHTAIBHOTO

WCCIIEZI0BAHUSI TIPOLIECCOB B DIIEKTPOOOOPYJOBAHUH TI0 10 60

ANEKTPHYECKUM, TEMIIEPATypHBIM M BUOPAIIMOHHBIM

napameTpam

HUroro B cemectpe: 20 20 113
Utoro 20 0 20 0 113

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOydJarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
Coneprxanue pa3iesoB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Ilenm w 3amaum JKcrepuMeHTa. ba3oBble IOHATHS TEOpUU
sKcriepuMeHTa. (OCHOBHBIE COCTAaBISIOLIME IOJTOTOBKU K
DKCIEPUMEHTY M €ro IUIaHMpPOBaHMA. Buuel u copepxaHue
sKcrepuMeHTa. OmpenencHuss W COJIEp)KaHUA METOoJa W
METOJMKH SKCIIEPUMEHTA.

2 MareMaTHKO-CTaTUCTUYECKHE METO/BbI IIJITAHUPOBAHUS
skcriepuMenTa. [lonHbll (QakTOpHBIA 3KCHepuMeHT. MaTpuibl
IIJIJAHUPOBAHUS, CBOKMCTBA, IOCTPOEHUE U peann3anus. Y pOBHU U
WHTEPBaJIbI BapbUPOBAHUS (bakTopoB. Yucnossle
XapaKTEPUCTUKUA JUCKPETHBIX M HENPEPBIBHBIX CIIy4alHBIX
BeIMYUH. PacripezenieHuss BEpOATHOCTEH CIydalHBIX BEJIMYHH.
HopmansHoe, skcnoHeHansHoe, BeliOyina. MeTtosl ananusa
pacnpeneneHuil  BeposTHoOcTe. Kpurepum  HOpManbHOCTH
pacnpeneneHus, MIPOBEPKHU SKCIIOHEHIIMAIBHOCTH
pacupenenenusd. IloHsTme O JOBEpUTENBHBIX HWHTEpBalax.
IIpaBuno Ttpex curM. IIpoBepka THHIOTE3 O 3HAYUMOCTH
kodp¢uumenta  koppemsuuu.  KoppensuunoHHBIH — aHaIM3.




Perpeccuonnsiii  ananu3. IloHstme 0  MaremMaTUyeCKOM
AKCIIEPUMEHTE,  IIOCTAHOBKAa  3aJaud W OpraHu3alus.
Knaccudukanus MaTeMaTHUYECKUX MOJENeH. AJEKBAaTHOCTh H
UACHTH(HUKAIS MaTeMAaTHIECKON Mojenu. YncIeHHbIe METOIbI
B MOJI€IUPOBaHUU. VIMUTalMOHHOE MOJEIUPOBAHUE: TTPUHLIUIIBL,
IIPUMEHEHHUE, TPOrPaMMHBIE CPEJCTBA ISl peau3aliy.

3 XapakTep (pU3NUecKUX MPOIECCOB B U3OJISIMK, TOKOBEIYILIUX U
(GeppOMAarHUTHBIX  4YaCTSIX,  KOHTAKTHBIX  COCIUHCHUSX,
JJIEMEHTax  dJleKkTpoobopynoBanua. llemu  w  3amaum

UCCJICOBAHUS TaKUMX TpoueccoB. MeToasl W METOAUKHU
WCCJICIOBAHMSI MPOIIECCOB B OOOPYJIOBAHHMH IO JJIEKTPUICCKHM
napamMeTpaMm: KOHTPOJIb COMPOTUBIICHUS HW3OJSIUHU, HUCIBITAaHUE
MOBBIIICHHBIM ~ HANpsHKEHUEM, HU3MEPEHHE  CONPOTUBIICHUS
MNPOBOSIIMX  4YacTed  MOCTOSHHOMY TOKy. Ilonstue o
kod(durmente adbcopOIMKM M HHICKCE MOJSpU3alMH. TaHTeHC
yria JUAJIEKTPUYECKUX MOTEeph M €ro ui3MepeHue. YacTUUHbIE
paspsabpl B AJIEKTPOOOOpYyMOBaHUHU. VI3MepeHHe mapamMeTpoB
YaCTUYHBIX Pa3ps0B B U30JALMU. AmNmaparypa s U3MEepeHui
JNIEKTPUYECKUX TIMapaMeTpoB Ha OOOpYyIOBaHWUU: Mera- u
MUKPOOMMETPBI, HM3MEPUTEIbHBIE MOCTBI, HCIIBITATEeIIbHBIC
YCTAaHOBKHM  BBICOKOTO  HAamNpsDKEHUs, JAaTYUKA TOKa U
HANPSDKEHUS, JAaTYMKU W HU3MEPUTETIbHBbIE CHCTEMbl KOHTPOJIS
YaCTUYHBIX pa3psaoB. MeToabl M METOJUKHU HCCIEIOBAHUS
MIPOLIECCOB B O0OPYIOBaHUM IO TEMIEPATypHBIM MapaMeTpam:
KOHTaKTHbII M  OECKOHTaKTHbIM KOHTposb. I[loHsTHS O
nmapamMeTpax  NpPEBBIMICHHUS  TEMIIEpaTypbl,  HU30BITOYHOU
TeMmreparypbl,  Kodpdunuente  nedpextHoctH.  DaKTOPHI
UCKOKEHU B M3MEPEHUSX TeMIepaTypbl OECKOHTaKTHBIMU
METOJaMH. TepmoanekTpuueckue npeoOpazoBaTenu
(Tepmomapel) u  TepMompeoOpa3oBaTeld  COMPOTUBIICHHUS.
[Tupomerpsl u TernoBu30pbl. OCHOBHBIE TpeOOBaHUS K
cpeacTBaM u3MepeHud. MeToapl M METOJUKH HCCIEAOBAHUS
MPOLIECCOB B OOOpPYNOBAaHUU MO BUOPAIMOHHBIM TMapaMeTpaM:
WU3MEPEHHS CPEIHUX KBAJPATUUYECKUX 3HAUYCHUM IMapaMeTpoB
BUOPOYCKOpEHHUs, BHOPOCKOPOCTH H  BUOpOIEepeMeIieHusl,
W3MEPEHHS TapaMEeTPOB AaMIUIMTYIHBIX CIIEKTPOB CHUTHAJIOB.
HopmupoBanne mnapameTpoB BuOpanuud s 0O0OpYIOBaHUSI.
Jatuuku u mpuOOpsl JUISI U3MEPEHUS MapaMeTpoB BUOpAIUU.
N3mepuTtenbHble CUCTEMBI.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHILIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPymOEMKOCTh, |IPaKTUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAI (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHBIM IJITAHOM HE TPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
TeMmbl Tab0opaTOPHBIX 3aHATHH M X TPYIOSMKOCTh IPUBEACHBI B Ta0IHIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
W3 aux Ne
Ne HaunmenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 8
UccnenoBanue 31eKTpUYECKUX LETER C 4 4 2
Pa3HBIMH [TapaMEeTPaMH 3JIEMEHTOB IPH
WU3MEHCHUSX XapaKTEPUCTUK BXOHBIX
CUTHAJIOB
NmMutanioHHOE MOICTMPOBAHNE OTKJIOHCHHI 10 10 2
IIOKA3aTeJIeN COCTOSIHUSA ydacTKa
SIIEKTPUYCCKOMN M30JISAIUH
HccnenoBanne MoAeiaeH TEIJIOBBIX 6 6 2
MPOIIECCOB HA IPUMEPE Y3JIOB
AIEKTPOOOOPYIOBAHUS
Bcero 20 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 8,
Bua camocrositensHOM paboTh
yac qac
1 2 3
N3y4eHne TeOpeTUUECKOro MaTepuana
34 34
qucruminael (TO)
Brimonnenue pedeparta (P) 25 25
IToAroToBKa K TEKYIIEMY KOHTPOIIIO 18 18
ycneBaemoctu (TKVY)
IToaroroBka K MpoMeXyTOYHOU 36 36
atrectrauuu (ITA)
Bcero: | 113 113




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

KomrgecTso OK3EMILLIPOB B

[upp/ bubnuorpaduueckas ccplika OubmoTexe

URL aapec (KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
Ko63aps, A. . [Ipuknagnas
MareMaThueckass — cratucrtuka.  Jlisa
https://e.lanbook.com/ | urkeHepoB M Hay4HBIX PAaOOTHHKOB :

book/59747 yue6Hoe nocobue / A. M. Ko63aps. — 2- a
e m3n. — Mocka : OU3MATIIUT,
2012. — 816 c.

Kum, K. K. Cpezactpa anexkTpuyeckux
M3MEPEHHI U UX TIOBEPKA : yueOHOe
https://e.lanbook.com/ | moco6wue amst By3oB / K. K. Kum, I'. H.

book/163397 Awnncumos, A. 1. Uypakos. — 2-¢ u3.,
ctep. — Cankr-IletepOypr : Jlans,
2021. —316.c.

CrapoctuH, A. A. CnienpanbHbie
TEMIIepaTypHbIC U3MEPEHUS : yaeOHOe
nocobue / A. A. Crapoctun, E. M. —
IneitmoBuy, B. I'. JIucuenko. —
ExarepunOypr : Yp®VY, 2016. — 168 c.

https://e.lanbook.com/
book/98377

Kupumnos, I'. A. Oxcrutyaranus
3JIEKTPOOOOPYIOBaHUS | yueOHOE
nocobue / I'. A. Kupunnos, 5. M.
https://e.lanbook.com/ | Kamun. — Kpacuozaap : KyoI'TVY, 2015

book/231560 — Yacrts 2 : TexHuueckas IUArHOCTHKA
Y MOHUTOPHHT TEXHHYECKOTO COCTOSHHUS
anekTpoodopymoBanus — 2015. — 203
C.

7. TlepedyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»
URL anpec HaumenoBanue

https://e.lanbook.com | ObC «Jlaub»

https://test-energy.ru/ | O6pa3oBarenbhsiii moptan TEST-ENERGY .ru




8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MpoIecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAaMMHOTO oOecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/ HanmenoBanue
1 Matlab Simulink u SimPowerSystem
8.2. IlepeueHp HH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM, HCIIOJIb3yEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE
[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOW Oa3bl (mpu HEOOXOMMOCTH )

1 MynpTUMeaniHAS JICKUUOHHAS ayIUTOPHUS

KomnbroTepHslii ki1acce

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIlluu

Bun npomexyTodHOM arTecTanyu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTHI;
3amaun;
TecTnl.

10.2. B kadyecTBe KpUTEpUEB OIICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHJIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

5-0ayupHas mIKaIa




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHUS C MPAKTUUCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeIMATN3UPOBAHHBIX TOHITHA.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeE€T CUCTEMOM CIELMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH TP
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon

Ne n/m [Tepeuens BompocoB (3aa4) AJsl IK3aMeHa
WHANKATOpa

[1K-1.3.1

IIK-1.V.1

[1K-1.B.1

I1K-3.V.1

I1K-3.B.1

I1K-5.3.1

IIK-5.V.1

IIK-5.B.1

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Kon

No /1t ITepeuens Bompocos (3amay) st 3adera / nudd. 3adera
p p (3ana") 1 A VHIUKATOPa




‘ Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO ‘

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBICHbI B Tabuie 17.
Ta6ymmma 17 — [lepedenn TeM 111 KypCOBOTO POSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOI paOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPAAOK M IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy O0y4JaroIInuXCs
I'VAIL

10.5. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i IK3aMeHa Koz
MHAMKATOpa

1. Henu u 3agaun sxcniepumenTa. [IpuHiun HabmomaeMocTu IK-1.3.1
BEJIMYHH.

2. OcCHOBHBIE 3TaIlbl MOATOTOBKH K 3KCIIEPUMEHTY. [K-1.3.1
OrnpezenieHne runoTe3bl.

3. Onpenenenns MeTo/1a U METOANKHU IKCIEPUMEHTA. [1K-1.3.1

4. Krnaccudukanys skcriepuMeHTa o BUJ1Y U COJIEPIKAHHUIO. [1K-1.3.1

5. IInanupoBanue sxkcniepumenta. [Ipunuuns! crparernyeckoro | [1K-1.3.1
1 TAKTUYECKOI0 MJIAaHUPOBAHUM dKCIIEpUMEHTA.

6. [ToBTOpsieMocTh 3KcTIeprMeHTa. Tpedyemble TOUHOCTh U I[K-1.V.1
00BEM M3MEPEHUH.

7. [TonsaTus: MmeTpuka, HabIIOAEHUS, pE3yIbTATHI, (PAKTOPHI, [K-1.V.1
MIPOTOHBI, PETUIMKH, SYEHKN IKCIEPUMEHTA.

8. 3aza4ya ¥ KpUTEPUH ONTUMAJIBHOCTU IIPU IIJIAHUPOBAHUH I[K-1.V.1
PErpeCcCHOHHBIX IKCIIEPUMEHTOB (CTaTUCTHUECKOE
MOJIETUPOBAHUE)

9. [TonHbIi GakTOpHBIN SKCIIEPUMEHT. MaTpuia nojaHoro [IK-1.V.1
(aKTOPHOTO SKCIIEPUMEHTA.




10. [Topsimok moucka ypaBHEHHS OTKJIMKA JIJISI TIOJTHOTO [IK-1.V.1
(aKTOPHOTO SKCIIEPUMEHTA.

11. YpoBHU (HhaKTOPOB U MHTEPBAIBI BAPbUPOBAHUS. I1K-1.B.1

12. Cratuctruueckue onpeesieHus: MaTOXUAAHUSL, JUCIIEPCHUH, [IK-1.B.1
CPEIHEr0 KBaAPATUYECKOTO OTKJIOHCHHS.

13. HopmanbHoe pacripenenenre BEpOsSTHOCTH CIy4ailHON IIK-1.B.1
Benn4yrHbl. CBOMCTBA, 0COOCHHOCTH.

14. DKCIOHEHIMAJIBHOE pacipeienieHne BepoaTHocTy ciaydaitnon | [1K-1.B.1
Benu4yrHbl. CBOICTBA, 0COOCHHOCTH.

15. Pacnpenenenue BeiiOynia BeposTHOCTH Cly4aiiHOM [IK-1.B.1
Benu4yrHbl. CBOMCTBA, 0COOCHHOCTH.

16. CMBICI KpUTEPHUEB COTJIACHS 11 MPOBEPKHU pacIpeeeHun IIK-3.V.1
BEPOSITHOCTEM CIIy4alHbIX BEJITUYUH

17. [TpaBuso Tpex curm [1K-3.V.1

18. Onenka KO3 pHUIIEHTa KOPPETAUH TP KIACCUIECKOM [IK-3.V.1
aHaJIN3€ HOPMAJILHO PaCpPECIICHHbBIX BEJIMYNH

19. OneHka KO PHUIMEHTOB PETPECCHH M0 HANMEHBIITIM [IK-3.V.1
KBaJlpaTaMm IIpH JIMHEHHOM PErPECCHOHHOM aHAJIN3€e

20. OneHka a/IeKBaTHOCTU PErPECCUU IPU CTAaTUCTUYECKOM [IK-3.V.1
aHAJIN3€ YPaBHEHHUS

21. Knaccugukanus MmareMaTH4ecKux MOZIEIICH. [1K-3.B.1

22. AJIEKBAaTHOCTh M MICHTU(PUKALIMSI MATEMATHIYCCKON MOJIEIH. T11IK-3.B.1

23. UucneHHble METOJIbI B MOJICTTUPOBAHUH. T11IK-3.B.1

24, VMuTanimoHHOE MOJIEIMPOBAHUE [1K-3.B.1

25. @DakTOpHI Jerpajaiiy U30ISAIUH, KOHTAKTHBIX COCIMHEHUH, T11K-3.B.1
TOKOBEIYIINX U (peppOMarHUTHBIX 3JIEMEHTOB
3JIEKTPO00OPYTOBAHUS

26. N3mepenue conpoTUBICHUS U30JSUN METAOMMETPOM: [IK-5.3.1
IpUHLUI paboThl prbopa, paBuiia MPOBEACHUS U3MEPEHUI
Ha 000py/I0BaHUU

217. KoHTponb cocTossHuA N30y ucnbiTanneM nosbimeHHsM | [1K-5.3.1
HaNpsHKEHUEM POMBIIIUIEHHON YacTOThI: (pU3ndecKasi OCHOBa,
OCHOBHBI€ JTallbl, anmnaparypa

28. KoHTpob cOCTOSAHUS N30MISIIIUY METOJIOM U3MEPEHUS [IK-5.3.1
TaHTeHCa yria JU3JIeKTPUYECKUX MOTeph: PU3NUecKas
OCHOBA, OCHOBHBIE 3Tallbl, armaparypa

29. [TonsaTus o ko3 Punmente abcopdbunu 1 UHIEKCE IIK-5.3.1
MOJIIpU3aluu

30. Mertoas! n3MEpEeHHs CONPOTUBIICHUS TOKOBEAYIIINX YaCTEH [IK-5.3.1
MIOCTOSIHHOMY TOKY, annaparypa 1 TpeOoBaHUs K Hel

31. IIpupo/1a BOSHNKHOBEHHUS YaCTUYHBIX PA3PSA0B B U30JISIIIUN [IK-5.V.1

32. [Tapamerpsl UP, ucnionb3yeMsble Ipy IPOBEACHUN [IK-5.Y.1
VICCJIETOBAHMSI COCTOSIHUS U30JISINH

33. Meroasl OTCTPOHKH OT IIOMEX U MOBBIICHUS TOYHOCTH IIPH [IK-5.V.1
onpeeeHny nctouynmka YP

34. Pa3HOBUIHOCTH IEPBUYHBIX U3MEPUTEIBHBIX [IK-5.V.1
npeoOpazoBareneit s usmepeHus: YP, ux xapakTepucTuku u
PEINOYTUTENIbHBIE 00IACTH TPUMEHEHHSI

35. KoHTakTHBIN METO N3MEpPEHNs TEMIIEPATyPhI JJIEMEHTOB [IK-5.¥.1

3J'ICKTpOO60pyI(OBaHI/I${I o0actu NPUMCHCHUSA, TCXHUYCCKOC
OCHaAII€CHHEC




36.

beckoHTakTHBIE METOIBI U3MEPEHUS TeMIiepaTypsl deMenToB | [1K-5.B.1
3JIEKTPOOOOPYIOBAHUS: OOIACTH MPUMEHEHHSI, TEXHUYECKOE
OCHAIl[CHHE

37.

[TapameTpsl: IpEBBILIEHUE TEMIIEPATYPHI, U30BITOUHAS [IK-5.B.1
TeMreparypa, kodppuiueHTt 1eeKTHOCTH, TPH
WCCIICIOBAaHUH TEMIIEPATYPHOTO COCTOSIHUS 00BEKTa

38.

[Toaxoas! K y4eTy HCKakaroux GakTopoB Mpu I1K-5.B.1
OECKOHTaKTHBIX U3MEPEHUSIX TEMIIEPATYp 0OBEKTOB

39.

[Ipupoa BOSHUKHOBEHUS BUOpAIIUK B TMHAMHYECKOM I1K-5.B.1
Bpataromemcs odopyznosanuu. [louarus o cpennem
KBaIpaTH4ECKOM 3HAYCHHH MapaMeTPOB U UX CIIEKTPax

40.

CrniocoOs1 n3MepeHus BUOpanuu Ha HeBpamamuxcs gactsax | [1K-5.B.1
000pyIOBaHUs: KOHTPOJIIMPYEMBIC TTApaMeTphl, allaparypa

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne /i [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCcOBOTO TPOSKTHPOBAHMSI/BBIITOJTHCHUS KYPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
KypcOBOl pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne i/t

Kon

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa

1.

Hanuuue BBICOKMX yTEUEK TOKA U YACTUYHBIX Pa3ps0B XapaKTepU3yeT
YXYALIEHUE COCTOSHHUSA:

a) KOHTAKTHBIX COEAMHEHUI];

0) U30JIALINY;

B) TOKOBEYLIIMX YacTei;

I') MArHUTOIPOBOJIOB

TaHreHc yriia IuaneKTpU4eCKuX NOTEPh B U30JSLUN BBIPAKACT:

a) paccesiHie aKTUBHOW MOIIHOCTH B 00beMe U30JISLUH;

0) majieHne HapsDKEHUS Ha JIUTMHE y4acTKa TOKOBENYIIEeH 4acTu;

B) COOTHOLIEHHE aKTUBHOI'O U MHAYKTUBHOTO COIIPOTUBIIEHUH ydacTKa
W30JISLNY;

I') pOCT TOKA B IPOBOJHUKAX LIENN

VcnipiTanre MOBBIIEHHBIM HAMTPSDKEHHEM TIPOBOUTCS C TIEITHIO
MCCIIEIOBAHUSI COCTOSIHUSL:

a) M30JISIIINH;

0) KOHTAKTHBIX COEIMHEHMIA;

B) II€JIOCTHOCTH MPOBOJITHUKOB;

I') KPETIEeXKHBIX AIEMEHTOB, KOPITYCOB

YKakuTe nmapameTp 4aCTUYHOTO pa3psija, yacto usmepsiemslii B nK (MB)




Y UCTIOJIb3YEeMbIH IPU JUArHOCTUKE U30JISIUU 000y I0BaHUS:
a) CpeTHUN TOK YaCTUYHBIX Pa3psiiOB;

0) MOIIIHOCTh YACTUYHBIX Pa3PsI0B;

B) 4AacTOTa CJIE€I0BAaHUS YACTUYHOIO Pa3psaa;

T') K&KYIIUNCS 3apsij

[Tomxom, mpy KOTOPOM pa3psiiHasi aKTUBHOCTb OLIEHUBACTCS T10
rpadguyecKkoMy MPeICTaBICHUIO COBOKYITHOCTH TOYEK,
COOTBETCTBYIOILINX Pa3psaaM, C OTOOpaKEHUEM OCIIMILIOT PAMMBI
MUTAIOMIET0 HAIPSDKEHUSI, HA3bIBACTCSL:

a) aHaJTM3 KOMOMHAIIMK YaCTOTHBIX U BpeMeHHbIX obmacreit (TF
IIJIOCKOCTH);

0) BBIIGNICHHE TI0 BpEMEHU Mpuxo/a umiyiabsca ot YP (times of arrival);
B) aHAJIN3 aMIUINTYAHO-()a30-9aCTOTHBIX pacrpeaeseHnii UMImynbcoB YP
(PRPD — nmuarpamm)

I') MaTPUIBI IEPEHABOAKH

JlaT4uKy YaCTUYHBIX pa3psiioB TUIA OecKOHTaKTHBIX anTeHH (UHF)
paloTaroT B YaCTOTHOM JIMANa30He:

a) 20-700 kI'w;

0) 1-10 MI'm;

B) 0,5-80 MI';

r)0,1-31Tn

JIns KOHTAaKTHOTO KOHTPOJISI TEMIIEPATYPBI YACTEN
ANEKTPOOOOPYIOBAHUS UCTIOIB3YIOTCS (BOZMOKHO HECKOJIBKO
BAapUAHTOB):

a) TEIJIOBU30PHI;

0) TEpPMOPE3UCTOPBHL;

B) TEPMOIIAPHI;

') TEPMOMETPHI COITPOTHUBIICHHS;

1) TAPOMETPHI

Koaddurment abcopO1uu siBnsieTcss OTHOIMICHUEM 3HAYCHH I
CONIPOTHUBJICHUN:

a) Reo/R1s

0) R1s/Reo

B) R10o/R1

r) R1/R1o

[lepBuuHbIil npeoOpa3oBaTenb, MPUHIUI AEUCTBUS KOTOPOTrO OCHOBaH
1S siBiaeHuu tepmo-2/1C:

a) TepMoIpeoOpa3zoBarTeb COMPOTUBIICHNUS,

0) mupomeTp;

B) TEPMODIJIEKTPUUECKUM MPeoOpa3oBaTesib — TEPMOIIapa;

T') TETUJIOBU30D

10.

W3mepuTenbHbIi IpUOOp, pErUCTPUPYIOMINNA «KapTUHY» paclpeesieHus
TEeMIEepaTypHOTo MoJisi 00beKTa:

a) TepMomnpeoOpa3zoBaTeb COMPOTHUBIICHNUS,

0) mupomeTp;

B) TEPMODIJIEKTPUUECKUN MMPeoOpa3oBaTesib — TEPMOIIapa;

T') TETJIOBU30P

11.

OntumanbHbIN CIEKTPATIbHbBINA TUANAa30H TEIMJIOBU30POB I
UCKITIOYEHHS TIOMEX MPH KOHTPOJIE IEKTPOOOOPYAOBAHNUS:
a) 8-14 MkwMm;

0) 16-18 mMxM;

B) 24-38 MKM;




T) 2-5 MKM

12. | BenuunHa UCIIBITATEILHOTO HANPSKEHUS, IPUKIIABIBAEMOTO K
000pYZI0BaHUIO IPU MCCIEIOBAHUU COCTOSHUS U30JISLINY,
HENOCPEACTBEHHO OIPENETAETCS:

a) HOMUHQJIBHOW MOILITHOCTbIO OOBEKTa HCIIBITAHUH

0) HOMUHAJIEHBIM HAINpPsDKEHUEM 00BEKTa UCIIBITAHUH

B) HOMHHAJIbHBIM TOKOM OOBEKTa UCIIBITAHUN

') HOMHHAJILHOW YaCTOTOM TOKa 00BEKTa

13 OTMeThTE BO3MOKHBIE 3HAUECHUS HAIMpsKCHUA METaOMMETpPa Ipu
I/I3MepeHI/ISIX COHpOTI/IBHeHI/IH N30JII0UN:

a) 500 B

6) 1000 B

B) 2500 B

I') BCE BapUAHTHI

14. | Ha3HayeHue KOHTAKTHOTO Bbixoa «Guard» meraommerpa:
a) obecrieueHne 3a3eMIICHHS TPUOOPA B LIESIX OC30MACHOCTH
0) UTs OJKJIFOYECHUS] K CTOPOHHUM LETISIM TUTAHHS

B) KOMITEHCAIIMsI TOKOB YTEUKH Ha 0OBEKTE

I') Mo/1a4a MCIBITATEIbHOTO HAMTPSDKCHUS Ha O0BEKT

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYarOIUXCs 3a09HON (hOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.6. MeToauveckre  MaTepUaibl,  ONPEACISAIONIME  HPOUESAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallii 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Martepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
MIyOOKOE€ W SICHOE€ M3JIOKeHHE ydeOHOro Mmarepuana. HasHaueHue COBpEeMEHHOU JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JeKIUsl BBITOIHAET METOAO0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYI0 (QYHKIUU. JISKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[IranupyeMble Pe3YIbTATEI IIPH OCBOCHUH 00YYAIOMIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEEISIETCS EIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEMO/IaBaTENIEM;

— pa3BuTHE MNpPO(EeCcCCHOHANBHO-IETIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;




— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJDKaMIINE TOMIbI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
[IOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIMuYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepuara:

— llenn, coxepxkanue U BBl dKcrnepuMeHTa. [IoHSATHS B Teopunm HKCHEPHUMEHTA.
OCHOBBI IUTAHUPOBAHMSI SKCIIEPUMEHTA,

— Maremaruueckue MeTOJbl B HOJATrOTOBKE, NMPOBEICHUMHM U 00pabOTKe pe3ylbTaToB
JKCIIEPUMEHTA;

— Mertoasl puzHyecKOro SKCIEpPUMEHTa MO UCCIEAOBAHHUIO TPOILECCOB B DJIEMEHTAX
anekTpoobopynoBanus. dusnueckue ocHOBLI. [IpoBenenue. smepurenbHas anmnaparypa.

11.2. Meroauueckue ykazaHusi Jisi OOYYarOIIUXCS IO BBIOJIHEHUIO JIA00OPATOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OPATOPHBIX paboT OOydYarOmMHCS [OJKEH YrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa C MCIOJIb30BAaHUEM CIEUUAIU3UPOBAHHOTO IPOrpaMMHOr0 oOOecredyeHus B
COOTBETCTBUM C KBAIM(PHUKALIMOHHOHN XapaKTepUCTHUKONW 00yyaroIerocs.

BoinonHenue nabopaToOpHbIX padOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
U3y4eHHs] JUCLMIUIMHBL, OIpelenseMoil y4yeOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUIUINHBI;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TpuoOpeTeHHe HAaBBIKOB CaMOCTOSITENIbHON paboThl €O CHENHATU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CTIE€YeHUEM.

TpebGoBaHust K TPOBEICHUIO JTa00PATOPHBIX PabOT

PaboThl POBOAATCS C MCMOJIB30BAHMEM MHCTPYMEHTApHs MporpaMmHoil cpeas MatlLab
Simulink u SimPowerSystem.

3amaHus U yKa3aHHS K BBIIOJIHEHHIO pa0OT BBIJAIOTCS MpernojaBaTelieM B TeUeHUE
yaeOHoro kypca. ChopMynnpoBaHHbIE TIOCTAHOBKA 3a/1a4d C WHIUBUIYAIbHBIMUA HCXOJIHBIMU
JaHHBIMU (TIPH HEOOXOAMMOCTH) U METOJIMKA BBIMOJHEHUS Pa3MEIIAlOTCs B IMYHOM KaOMHETe ¢
YKa3aHUEM CPOKOB BBHITIOJTHEHHUS.

Crpykrypa 1 (popMa oTuyeTa 0 1a00paTOPHON padoTte

OTuer BKJIIOYAET B ce0sl TUTYIBHBIN JIUCT, 3ar0J0BOK (Ha3BaHUE pabOThI), 11eTh PabOTHI,
XOJl BBINIOJHEHUSI C HUCXOAHOM MOAeNbi0 ((OpMyIbl, JAaHHBIE), MPOTPAMMHBIM KOJAOM U
pe3ynbTaTaMH pacdera, CTPYKTYpOi BU3yalbHOUW 0JI0YHON MOJETH B KPaTKUMU KOMMEHTapUsIMU
110 I/ICHOJ'H)SyeMI)IM 6J'IOKaM, BBIBCICHHBIMH 3aBUCHMOCTAMU, XapaKTepI/ICTI/IKaMI/I, BCIIMYNHAMU,
BBIBOJAMH.

TpeboBanust K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHOU padoTe
HopmatuBHas JokymMeHTamus, HeoOXomaumas st oQOpMIICHHS, TpHBElICHA Ha
anekTpoHHOM pecypce 'Y AIL: https://guap.ru/standart/doc.




11.3. Meroauyeckue ykazaHus sl O0y4JaIOIMUXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAsi padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mpoiiecce BBIMOJHEHHSI CAMOCTOSTEILHOW pabOThI, y 00ydJaromerocs: GopMUpyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHS 10 BBHITIOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00yJaroIIuXcst
10 32049HOM (hopme 0OyUeHHs ).

11.4. Metoauueckre yKazaHus JUIsl OOYyYaroIIMXCS MO MPOXOXKACHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO0/1a OCBOCHMS
JUCLMIUIMHBL. Peanmsyercs mnocpencTtBoM Oecelpl ¢ OOy4aroIUMHUCS 10  COAEPIKAHUIO
BBINOJIHEHHBIX JlabopaTopHbIX paboT u pedepara. Tematuka pedeparoB omnpenensercs
IpernoiaBaTesieM B TEUEHHE CeMecTpa M MOXeT OBITh CBs3aHA C aHAJIM30M MaTEMaTHYECKHX
METOI0B B TOATOTOBKE, HPOBEAEHUM U 0OpabOTKE pe3yabTaTOB HKCIEPUMEHTOB U C
peanmu3anyeil METOJOB W METOAMK (PU3MYECKMX OKCIEPHUMEHTOB IPHUMEHUTEIBHO K
UCCIICIOBAaHUIO  (PU3MYECKMX  NPOLIECCOB B IEKTPOOOOPYIOBAHMM C  HU3MEPEHUSIMHU
AIIEKTPUYECKHUX, TEMIIEPATYPHBIX U BUOPAIIMOHHBIX TapaMETPOB.

Cucrema OLICHOK NPU IPOBEIEHUH TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH B COOTBETCTBUU C
TpeOoBanusiMu I[lonoxennit «O TekylieM KOHTpPOJIE YCIEBAEMOCTH U IMPOMEXKYTOUHON
arrectanuu cryneHToB ['YAIL, oOydaromuxcst mo mporpaMMam BbIciiero o0pasoBanHusi» u «O
MOJ1yJIbHO-PEHTUHIOBOI CHCTEME OLIEHKH KadecTBa yueOHoW paboThl cTyneHToB B ['YAII».
Pe3ynbpTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTH He OyayT Y4YHMTHIBaTbCS IpPHU IMPOBEACHUU
IIPOMEKYTOUYHOM aTTECTAL[UH.

11.5. Metoauueckue yka3aHHs )i OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexxyTouHass  arrecranss  OOyYarOMIMXCS  NpPEAyCMAaTpUBAcT  OLICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— o9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYYCHHBIX OOYYalONMMCS B TPOIECcCe
U3yUYeHUs BCeU JIMCUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAaMOCTOSTEIILHOW pabOThl, CIIOCOOHOCTH
HpI/IMeHHTB nux js pemeHI/m HpaKTI/ILIeCKI/IX 3aga4v. 9K3aMeH, KaK HpaBI/IJ'IO, HpOBO}II/ITCH B
NEpUOJT SK3aMCHAIMOHHONW CECCHMHM M 3aBEpIIAcTCs AaTTECTAIMOHHON OIEHKOH «OTIUYHOY,
«XOPOIIIO», «YIOBIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy TUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




