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1. HEJU U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

Ilenbro OCBOCHMS AUCUMILIMHBI «MeToAbl KOHTPOJISI MapaMeTpPOB IOJYIPOBOIHUKOBBIX
MaTepHaoBy SBJIAETCS MOJy4YeHUE YIrITyOJIeHHOro mpodecCHoHaTbHOr0 00pa30BaHUs 1O METO-
JlaM KOHTPOJI IOJIyIPOBOJHUKOB, OOECIIEUMBAIOIIEIO BO3MOXKHOCTh OBICTPOTO M CAMOCTOS-
TEJILHOTO MPHOOPETEHUsI HOBBIX 3HaHUH, HEOOXOAMMBIX JJIS alalTalluy U YCHEIIHOW mpodeccu-
OHAJBHOH JIEATENHFHOCTH B 001aCTH MUKPO - M HAHOIJIEKTPOHHUKH.

3agaun M3y4YeHUs AMCUUIUIMHBI — NPUOOpPETEHHE HABBIKOB IPU IPOBEAECHUU Hay4HO-
MCCJIEIOBATEIbCKUX JIJAOOPATOPHBIX M3MEPEHUI pa3IMYHbIX IapaMeTPOB IOJIYNPOBOJIHUKOBBIX
MaTepHaJIoB.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI

Jucnumimza «MeToibl KOHTPOJIS MapaMeTpoB MOIYPOBOJIHUKOBBIX MaTepUAIOB» BXOIUT
B makeT nucuuiuinH 6moka b1.B.07, dopmupyromux ¢yHaamentasbHOoe 0O0pa3oBaHHE Maru-
ctpoB 1o HampasieHuto 03.04.02 duzuka. [Ipopuns «Dusnka nonynpoBoaHUKoB». B tadn. 2.1
MPUBEICHBI Ha3BaHUsS IMPEIMETOB M Pa3/ieloB, KOTOPbIe HEOOXOAMMO YCBOUTH ISl HU3yUEHUS
JTUCHHUIITUHBI « MeToAbl KOHTPOJIS MapaMeTPOB MOTYIPOBOJHUKOBBIX MAaTEPUATIOB.

Jucuunnmna «MaTtepuanbl 2JIEKTPOHHON TEXHUKW SIBJIIETCSI OCHOBHOM ISl U3yYEHUS JIUC-
nuIuH: «OU3UKHA TOTYIPOBOIHUKOBY, «DU3UKO-XUMHUYECKHUE OCHOBBI TEXHOJIOTHH IMOJYIIPO-
BOJHUKOBBIX MaTepuaioBy, «PuU3KKa MOJIyIPOBOJHUKOBBIX TpubopoB» «Hanocucremsl, MeTo-
bl TIOJTYYEHHUS U CBOMCTBA», KOTOPHIE UNTAIOTCS MapauIeTbHO UITH TO3KE.

B tabn. 2.1, 2.2 npuBeneHpl Ha3BaHUS NMPEAMETOB M Pa3JiejiOB, KOTOPhIE HEOOXOIUMO

YCBOUTB ISl U3yYEHHUSI TUCLUILIAHBI <.

CBs3b JUCHUILIHHBI «MeToabl KOHTPOJIA MapaMeTpPoB MOJYIIPOBOAHUKOBLIX

MaTepHaJIOB) € NMpeJecTBYOIMMH JUCHUIIIMHAMUA
Tao6auua 2.1

I[I/ICIII/IHJ'II/IHI)I, IpeAMICCTBYIOINE JUCHUIIIIMHE «MaTepI/IaJ'II)I BJ'IGKTPOHHOI\/JI TEXHUKHN»

1 | By3oBckuii kypc Gu3uKu

2 | By3oBckuiit MaremMaTuku

CBs3b THCHUILTHHBI «MaTepuasibl 3JIEKTPOHHOI TEXHUKH
CO CMEKHBIMHU TUCHUILITMHAMA
Taauua 2.2

I[I/ICLII/IHJII/IHa Pa3;[em>1, 3HAHUEC KOTOPBIX HCO6XOI[I/IMO IIpU U3YUCHUU
JUCIHHUITIINHBI

dusuko-xumudeckue | OCOOEHHOCTH TIIyOOKOM OYMCTKM — BEIECTB, MEXaHH3M pocTa

OCHOBBI TEXHOJIOTHH | KPUCTAJUIOB, OCHOBHBIE METObl BBIPAIIMBAHMS MOHOKPHCTAIJIOB, a

MIOJIyIIPOBO/THUKOBBIX | TAKXKE  OCHOBBI ~ TEXHOJOTMM  TIOJYYEHHUS  IOJYNPOBOJHUKOBBIX
MaTepuasoB MaTepUajIoB U UX CBOMCTBA.

Teopernueckue OCHOBBI (U3MKH TOJYNPOBOJHUKOB, KBAHTOBBIE

®dusnka 00BSICHEHUS BCEX MPOIECCOB MPOUCXOAIINX B HUX MIPU BHEIIHUX BO3-
MOJyIPOBOHUKOB | AeicTBusix. Kinaccudukanust TBepAbIX Tell Ha METaJUIbl, MOIYNPOBOI-
HUKHU U JAUDJIEKTPUKU; OCHOBHBIEC DJIEKTPUYECKHUE, MATHUTHBIC U OITH-
YECKUE CBOMCTBA TBEPIBIX TEJI, MEXaHU3MBbI IPOTEKAHUS TOKA.



http://www.pandia.ru/text/category/professionalmznoe_obrazovanie/

3. PE3YJIBTATBI OCBOEHUS JUCHHUIIJIMHBI «Metoasl KOHTPOJSI MapaMeTpoB
MOJIYTIPOBOIHUKOBBIX MAaTEPHAIIOB)

[Tpouecc m3ydyeHHs] MUCHMILIMHBI HampaBieH Ha (POPMHUPOBAHUE AJIEMEHTOB CJEIYIOIINX
komreteHuuit B coorBerctBuu ¢ ®I'OC BO no nanHOMy HanmpaBJIeHUIO:

Tadauua 3.1.
Kon | HammeHoBanme| HMuaukarop HOCTHXKEHUS B pesynbrare 0CBOCHUS NUCLUIUIMHBI
KOMIIe- | KOMIIETEHIIUU KOMIIETEHIIUU oOy4aromuics:
TCHITUU (3axpenyieHHbll 3a OUCYUNIU-
HOl)
VK-6  [Camoopranuza- [U/IKyk-6.1 OnienuBaer cBou pe- 3naer:
[[Ms1 1 CaMOpa3- [CypChl U UX Mpeaebl (JIMTUHOCT-
BUTHE. HbIe, CATYaTUBHBIEC, BpEMEHHBIE), | COAEpKaHKE MPOLIECCOB CAMOOPTaHH-
[1e71IeCO00Pa3HO MX MCIONB3YET. | 3alMy ¥ caMo0Opa30BaHuUs, KX 0CO-
(Criocoben ompe- OEHHOCTEN ¥ TEXHOJIOTUI pean3ali,
JICIATD U peajin- UCXOJIsI U3 II€JIel COBEPIIIEHCTBOBAHMUS
3OBBIBATD [IPHO- PO ECCHOHATBHOM JEATETBHOCTH;
PUTETHI COO-
CTBEHHOM Jesi- YMeer:
TCIIEHOCTH 1 MK vk-6-2. Ompenensier 00paso- | njpaHnpoBath LK U yCTAHABIMBATE
CIIOCOOBI €€ CO-  [BaTelIbHbIE MOTPEOHOCTH | CTIO- | [pHOPUTETHI IPH BBHIGOPE CIIOCOGOB
BCPIICHCTBOBA-  [COOBI COBEPIICHCTBOBAHMUS COO- | [pHHATHS PELICHMUIA C y4ETOM YCIIO-
HISI Ha OCHOBC  [CTBEHHOM (B TOM 4KCIIe IPOdec- | pif, cpeacTB, TMIHOCTHBIX CAMOCTOSI-
CAMOOLICHKA CHOHAJIBHOIT) ICATEIPHOCTH HA | TebHO CTPOUTD MPOLECC OBIACHMUS
OCHOBC CAaMOOIICHKH, uHpopmalueil, 0oToOOpaHHOH U CTPYK-
NJIK yk-6-3 BoIOUpaeT u pean- | TypupoBaHHOM IS BHINIOJHEHUS [IPO-
BYET C UCIIOJIB30BAHUEM UHCTPY- | ecCHOHANIBHOMN AeATeIbHOCTH;
MEHTOB HEIPEPHIBHOIO 00pa3o-
BaHUSI BO3MOKHOCTH Pa3BUTHS Buaaneer:
MpodecCHOHAbHBIX KOMIIETEH-
[11i1 ¥ COLMAITbHBIX HABBIKOB,; nprueMaMu CaMOPETryJIALUN YMOIMO-
11K vk-6-4 BeicTpanBaeT ruOKyro| HajdbHBIX U PYHKIIHMOHAIBHBIX COCTOS-
MpodecCHOHANbHYIO TPACKTOPUIO| HHIA MPH BHIMOJHEHUH Tpodeccro-
C Y4ETOM HAKOIUIEHHOT'O ONBITA | HAJTBHOW JNEATCIILHOCTH; TEXHOJIOT U~
MpodecCOHANBHON AEATENbHO- | MM OpTraHH3aIlMK MpoIlecca caMmoodpa-
CTH, JUHAMUYHO U3MEHSIONINXCS | 30BaHMS; CIIOCO0AMU TUTAHUPOBAHUS,
TpeOOBaHMIA PBIHKA TPY/Ja U OpTraHHU3aIfK, CAMOKOHTPOJISI M CAMO-
CTPATETHH JTMIHOTO PA3BUTHSI. OIICHKH JICATEITBHOCTH.
npogoskenue  TabGuauna 3.1,
Kon HaumenoBanue Nuaukatop qoCcTHXREHUS B pe3ynbpTare 0CBOCHMS AUCIUTUIMHBI
KOMIIe- | KOMIIETEHIIUU KOMITETEHITHH oOyJaromuics:
TEHIIUH (3axpenienHblll 3a OUCYUNTIU-
HO)
IIK-1 | CnocoOnocts | MJIKmnk-11 3HaeT ocHOBHBIE | 3Haer:
CaMOCTOSITEIb- | CTPATeTUU HCCIEAOBAHUN B
HO CTaBUTh BBIOpaHHOW oOmactu (GU3U- | METOAMKH MPOBEACHUS IKCIICPUMEH-
KOHKpETHBIC Ku, Kputepuu >(H(HEKTHBHO- | TaJbHBIX UCCIEIOBAHUI IO COBEPIICH-
3a/lay Hay4- | cTW, OrpaHUYEHHUs MpPUME- | CTBOBaHMIO MPOIIECCOB U3MEPEHHUS Ma-
HBIX UCCIIEZIO- | HUMOCTH pamMeTpoB ¥ MOAM(UKALINN CBOICTB
Banwii B 001a- | UIKnk-1.2 YMeer BbACTATH | MOITYNPOBOJHHKOBBIX MaTEpPHAJIOB,;




CTHU (PUBUKU U
peliaTth ux ¢
MIOMOIIIBIO CO-
BPEMEHHOM ari-
naparypsl 1
nHpopManu-
OHHBIX TEXHO-
JIOTUH C UC-
MOJIb30BAaHUEM
HOBEHUIIETO
OTEYECTBCHHO-
T'O U 3apyOexK-
HOTO OITBITa

U CHCTEMaTH3UPOBAaTh OC-
HOBHBIE 1[EJIH UCCIIeI0BAaHUIN
B BbIOpaHHOU oOsactu ¢u-
3UKH, HW3BJIEKaTh WH(pOpMa-
[IUI0 U3 PA3JIMYHBIX HCTOY-
HUKOB, BKJIIOYas MEpPUOIU-
YEeCKYIO MeYaTh U 3JEKTPOH-
HbIE KOMMYHHKAIUH, Mpe.-
CTaBJISITh €€ B MOHITHOM
Buie " dSPpPeKkTuBHO WHC-
MOJIb30BATh.

NJIKnk-13 Bmageer HaBbI-
KaMy AaHAJIUTUYECKOW mepe-
paboTku MHGOpPMAIIH, TTPO-
BEJICHUSI HCCIEJOBAHUN C
MTOMOIIBIO COBpEMEHHOMU
amnmaparypsl 1 MHGOpMaIu-
OHHBIX TEXHOJIOTHH, 0000-
OICHUSI W TPEACTABICHUS
pE3yJIbTaTOB, OTYUYEHHBIX B
MpOIIeCCe peIICHHs 3aaa4
WCCJICTOBAHMSI.

Ymeer:

paboTath ¢ COBPEMEHHON HayYHOH am-
rnapaTypoi, NpOBOAUTH U3MEPEHHUS OC-
HOBHBIX (PM3NYECKUX MTapaMeTPOB I0-

JYyNPOBOAHUKOBBIX MaT€pPUAJIOB,;

Baaneer:

HaBBIKAMU 00Pa0OTKH MOTYYESHHBIX
9KCIIEPUMEHTAIBHBIX PE3YJIBTATOB.

11K-3

CnocoGHOCTh
PYKOBOAHTH
Hay4HO-
Uccle10Ba-
TEIBbCKOU Jesi-
TEJIbHOCTBIO B
obnactu ¢pusu-
KH 00y4Jaro-
IIUXCS TI0 TIPO-
rpamMmmam Oaka-
JaBpuaTa

NJKmk31 OOGnagaer 3Ha-
HUS-MU O METOAAaX U 0Co-
OEHHOCTSIX PYKOBOACTBA
Hay4YHO-HCCIE0-
BATEJIbCKOW JEATEIBbHOCTBIO
B 00J1aCTH (PU3UKU M OCHOB-
HBIX TPeOOBaHUSX K Hayd-
HO-(DM3U-YECKUM  MeToJaM
UCCIIC/IOBAaHUSI HAa YPOBHE
OakajaBpuara.

N/IKrk-32 CTaBUT Hay4HBIE
3a7jauu JUIg o0yvaromuxcs 1o
nmporpamMmaM OakajaBpuaTa B
oOnacti (pu3MKH, MIAHUPYET
¥ OpraHW30BHIBAaCT WX HAy4-
HYIO JIESITeITbHOCTD.

N/Kmnk-33 Bnameer mpuema-
MU IJIAHUPOBAHUS U OpraHu-
3anud  paboThl B paMKax|
Hay4YHBIX TpYyIH, CIIOCOOEH
(¢ (PEKTUBHO BBIMOTHATE OT-
BEJICHHYIO pOJIb B Hay4HBIX|
HCCJIEIOBAHMSIX, B TOM YHCIIE
B KauecTBE DPYKOBOJUTENS B
rpynmnax CTyJIeHTOB OakaliaB-
pOB.

3naem:
METO/Ibl M3MEPEHHS MapaMETPOB TOJTY-
IIPOBOIHMKOBBIX MaTEPHAJIOB,;

Ymeem:

MPOBOJIUTH CPABHUTEJBHBIA aHAIU3 U
apryMEeHTHPOBAHO BHIOMpaTh Hanbomee
3O PEKTUBHYIO METOAMKY MPOBEIACHUS
SKCHEPUMEHTAIBHBIX  HCCIIEJOBAaHUN
JUTSL peIlIeHUs TIOCTAaBICHHOM 3a/1auu

Bnaoeem:

HaBBIKAMHU COOMpATh MPEABAPUTENb-
HYI0 UH(POPMAIUIO O METO/IaX H3Mepe-
HHUA MapaMCETPOB IMOJTYIIPOBOIHUKOBBIX
MaTepHanos,;

HaBBIKAMHU TIOMCKa W BBIOOpa 3(ddek-
TUBHON METOAMKHU TPOBEACHUS DKCIIe-
PUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/II\/'I JJIA|
pEIIeHUs TOCTaBICHHOM 3a/1a4H.




4. CTPYKTYPA JUCHUITVIMHBI

Taoaumna 4.1
Buapr yaeOHO# paboThI Bcero uac/3au. en.
KonTakTHas padora (Bcero) 48/1,3
Jlexumu (JT) 32/0,9
[Ipaktuueckue 3ansarus (J13) 16/0,4
CamocrosiTejibHasi padoTa (Bcero) 24/2,6
[ToaroroBka kK MPaKTUYECKUM 3aHSATUSM 24/2.,6
KoHTpoib caMocTosATeNbHON pabOThI 2
Bun otuerHocTH 3a4eT
OO0mas Tpy10éMKOCTb 7212
5. COOEP) KAHUE JUCIHHUIIJIUHBI
Taoauna 5.1
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Monayas 1. YaeabHoe conporusjienue. Ipdext Xosia. MarHutoconpoTuBjieHue

1 |Tema 1. Metoas! u3MepeHusl yAeIbHOTO COIPOTUBIIEHHUS 110~ 8 4
JYTIPOBOIHUKOB

2 | Tema 2. KoHTpOJb mapaMeTpoB 1/1-B myTeM usmepenus 3/1C 8 4
XoJ1a ¥ MarHUTOCONIPOTUBIICHHS.
Hmoeo no mooymo 16 8

Monayasb 2. DileKTpUYecKre U ONTHYEeCKHUEe MEeTOAbl KOHTPOJISI

3 | Tema 3. BonbT-amnepHbIe u BOJIBT-(papaHbIe METObI KOH- 8 4
TPOJIs MAPAMETPOB MOJIYTIPOBOIHUKOBBIX CTPYKTYP

4 | Tema 4. OnTu4yeckre METO/IbI KOHTPOJIS MapaMeTpoB MOIy- 8 4
IIPOBOJHUKOB

1 | Umoeo no mooymo 16 8

5.1. Conep:kanue TUCHUIJIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3aejam).

Mooyns 1

Tema 1.Memoowvt uzmepenus yoeabHo20 CONPOmMuUGIeHUs NOJIYRPO8OOHUKOB




VYnensHoe conpotuBienne. Dddext Xomna. MarauroconpoTuieHre. JIByX30H10BbIN
METO]I U3MEPEHMSI YAEIBHOIO COIPOTUBIIEHUS I10JIyIIPOBOAHUKOB. [lorpemHocts Merona, uc-
TOYHHUKH MOTPEIIHOCTH u3Mepenus (porornpoBoaumocts, Gpoto-3/C, TKC u 1.1.).

4-x 30HA0BBbIM MeroA. JIuHeiHOe pacronoxeHue 30HIO0B. PacronoxeHue 30HIOB IO
BEpILIMHAM KBaJpaTa. DJIEKTpUUYECKas CXeMa U MeToauKa uzMepeHus. [Ipumenenue 4-x 30H10-
BOT0 METOJIa K 00pa3nam MpocToi reoOMeTpUIecKoil (OpPMBEI.

W3mepeHue yaenbHOro CONPOTHUBICHMS TOHKOH IacTUHBI. M3MepeHue yInenpHOro co-
IPOTHUBIICHHSI CIIOKHBIX CTPYKTYp, SIUTAKCHANBHBIX U AU(PPYy3nOHHBIX cioeB. [IpoMbinuieHHas
yctanoBka UYC-3, MY C-1. 3-x 30HA0BBI METOJT K3MEPEHUS YISTLHOTO COIPOTHBIICHHS I1/TI-B,
OCHOBAHHBIN HA HU3MEPEHUH MTPOOOS TOUEYHOTO KOHTAKTa METAaJUI-II/TI-K

Merton conporuBnenus pactekanusa. CymHocTs MeTona. Metoauka usmepenus. Tpe6o-
BaHU K 30HAaM. MI3MepeHune yienpbHOT0 COMPOTHBIICHUS 1O TOMIIMHE TU(PPY3MOHHBIX, STTUTAK-
CHAJIbHBIX ¥ MOHHO-JIETMPOBAHHBIX ci10eB. [lorpemHnocts MeToaa.

Meton Ban-gep-Ilay. CymuHocts Merona. Cxema u3MmepeHus. BpicokodyacToTHbIE Oec-
KOHTAKTHbIE METOJbl M3MEPEHMs YJEINbHOTO CONPOTUBIEHUS I/I-X MarepuanoB. MHIyKIMOH-
HbII MeTOJ. EMKOCTHBII MeTOA. MOCTOBOM METOJ.

Tema 2. Konmponv napamempoe n/n-¢ nymem usmepenusn 3/]C Xonna u mazHumoconpo-
mueieHus.

W3mepenne KOHIICHTPALUMHU U MOJABMKHOCTH HOcHTeNeH 3apana. D ekt Xomra. Teopus
METO/Ia OIPEJICIICHUs] KOHLICHTPAIIMK W TOABMKHOCTH HOCHTENEH 3apsja. MeToauka u3Mepe-
Huil. ConmyrcTBytone ¢usnueckue 3pdexrsl. McTouHNKN morpemHocty. M3mMepenne KOHIeH-
TPallMd W TIOJBW)KHOCTH HOCUTENICH 3apsiia Ha IUIACTHHAX IPOM3BOJBHONH T'€OMETPHUYECKOU
q)OpMI)I. Paznnunrie BAapHUAaHTBI WCIIOJB30BaHUA IMOCTOAHHBIX M MEPCMCHHBIX JJICKTPUUYCCKUX U
MarHUTHBIX TIOJIEH B N3MEPUTEIHHON yCTaHOBKE.

Omnpenenenre KOHIICHTPALWU JOHOPOB U aKIENTOPOB IO TEMIEPAaTYpPHOH 3aBUCHMOCTH
adpdexra Xomma. Teopus meroma. CymHOCTh MeToaa. OnpeneneHre KOHICHTPAIMU TITyOOKHX
JIOHOPOB (akuenTopoB) 1o 3¢ ety Xosuia npy BEICOKOMN TeMmeparype.

Mooyns 2

Tema 3.Bonvm-amnepuvie u 601bm-gapaonvie mMemoosl KOHMPOAA NAPAMEMPOE NOAYRPO-
600HUKOGBIX CHIPYKHLYD.

Onpenenenne n3 BAX KOHTakTHOM pa3HOCTH MOTEHIUAJIOB, MEXaHU3MOB IIEPEHOCA 3a-
psna B MOJYNPOBOJHUKOBBIX CTPYKTypax. M3mepeHune npsMoro najeHusi HanpspkeHus U mocle-
JIOBATEJILHOTO CONPOTUBIIEHHUS MTOJIYIIPOBOJIHUKOBBIX CTPYKTYDP.

Omnpenenenre KOHIEHTPAIMKU MIPUMecEed M3 BOJBT-(apaJHbIX XapaKTEpUCTHUK OaphepoB
HlotTku u p-n-nepexonos. Teopus merona. CrnocoOsl u3mepenus kpyTtusnsl BOX. Cxema ycra-
HOBKU ISl U3MEpeHUs IpouIisl JerupOBaHUs, OCHOBAHHON HAa W3MEpPEHUU BTOPOIl TapMOHHMKHU
HanpspkeHus. Moy sIIMOHHBIN MeToA u3MepeHHs: npoduis jerupoBaHus. Metoa oOpaTHOM
CBSI3H.

BonbTr-dapaaHbie MeTOIbI U3MEPEHUS MTAPaMETPOB TIIyOOKHX JIoByIIeK. [lapameTpsl Tiy-
OOKHMX JIOBYIIIEK, KOY(PPHUIIMEHTH MOHHM3AIMU, CEYCHHS 3axBaTa, KOd(P(UIIMEHTHI 3axBara s
AJIEKTPOHOB U JBIPOK, BPEMsl pellaKCalluy 3aroJIHEHHs TIIyOOKOro ypoBHS. MeToJ penakcainuu
€MKOCTH.

MeTtosa MOCTOSSHHOM €MKOCTH Uil ONpeAeTeHHs MapaMeTpoB rimyO0okux ypoHel. Cyi-
HOCTb MeToza. Teopust MmeToga. Cxema yCTaHOBKHU JJIsi U3MEPEHUS MapaMEeTPOB IIyOOKHX JIOBY-
IIEK METO/I0M IOCTOSIHHON €MKOCTH
Tema 4. Onmuueckue memoovl KOHMPOJA HAPAMEMPOE NOJIYRPOBOOHUKOE.

KoHTposns mapamMeTpoB MOIyIpOBOJHUKOB ITyTeM U3MEpeHHs (POTOMPOBOIUMOCTH, (o-

TOTOKA, (poT0-O3/IC 1 HOTOTOMUHECIICHITUH.



CranuonapHasi goronpoBoauMocTb. CreKTpanbHas 3aBUCUMOCTh (OTOMPOBOJAUMOCTH.
Mertonpl onpeneneHus napaMmerpoB. CxeMa yCTaHOBKM M METOJMKA MU3MEPEHUs CTAalMOHApHOU
(bOoTONPOBOANMOCTH.
Omnpenenenue udPy3MOHHON ATUHBI IO (POTOTOKY KOPOTKOTO 3aMBIKAHHS p-N - mepe-
xona. M3mepeHune mapaMeTpoB I/ METOAOM 3aTyxaHus (oTornpoBogumoctu. OnpeneneHue
coJiepKaHus ¥ UJIeHTU(UKALUS TPUMeECeH TI0 CieKTpaM (HOTOTIOMHHECIICHIINY.
OnTrnyeckne KOHCTaHThl. DKCIEPUMEHTAIbHbBIE METO/IbI ONPEICICHHUS ONTHYECKUX KOH-
crantT. OnpezneneHne KOHIGHTPALUU MO ONTHYECKOMY moriomieanto. CreKkTpaabHble TPpUOOpHI
JUTSL KCCTIeIOBAHUS ONITUYECKUX CBOMCTB I1/11-B.

5.2. JIleKuMOHHBIE 3aHATHH

Tab6aunna 5.1
Ne Homep | HamMeHoBaHHe pa3jiesia M TeMbl U CHUILIHHbBI
n/n | Jekuuu

1 2 3

1 1-2 | JIByX30HJOBBII METOJ] U3MEPEHUS yIeIbHOTO CONPOTUBIICHHUS
MIOJTYTIPOBOIHUKOB.4-X 30H/IOBBIH METO/I.

2 3-4 | Meton conporuBiieHus pactekanus. Meron Ban-/lep [lay.

3 5-6 W3mepenne KOHIEHTPAIMK U TTOIBIYKHOCTH HOCUTEIICH 3apsa.

O¢pdext Xomra. Teopus ¥ CyIHOCTh METOJIA.

4 7-8 OnpeneneHne KOHIGHTPAIMH TTYOOKHX JOHOPOB (akmenTopoB) mo 3¢ ¢dekty
XoJ1a Ipy BBICOKOU TemIepaTrype.

5 9-10 | ®usuka u rexnonorus 6aprepos [lloTTku. Onpenenenne 3 BAX KoHTakTHON
Pa3HOCTH MOTEHIIMAJIOB, MEXaHU3MOB IIEPEHOCa 3apsijia B
MOJTYTIPOBOTHUKOBBIX CTPYKTYpaXx.

6 11-12 | BonbTr-dapaaHbie METOAb H3MEPEHHs TApaMETPOB IITyOOKUX JIOBYIIEK. MeTo
MTOCTOSTHHOM €MKOCTH JIJIsl ONIPEIeNICHHsI TapaMETPOB ITYOOKHUX YPOBHEH.

7 13-14 | KonTpoab nmapamMeTpoB I/1-B MyTeM U3MepeHHs (POTOIMPOBOIUMOCTH,
dototoka, poro-3/1C u hoTOIIOMUHECTISHITUN.

8 15-16 | Onpenenenue AMPpPy3MOHHOMN JUIMHBI IO (POTOTOKY KOPOTKOTO 3aMbIKaHHS
p-N - mepexoaa. MIiamMepenue nmapamMeTpoB I1/T1 METOJIOM 3aTyXaHUS
(bOoTONPOBOANMOCTH.

O0wee yucao yacos 32

5.3 lIpakTHyecKkue 3aHATHSA

Ne HaumeHnoBanue tem JInt-pa
DopMma npoBeeHUs
Mooyns 1
1 | Omnpenenenue yaeIbHOTO COMPOTHUBIICHUS TIOTYIIPOBOTHUKOB. AHAIIN3 TPAHUIHBIX 1,3
YCIIOBUH TpU ONPEACTICHUH YEIbHON MPOBOIUMOCTH 00pa3I[0B KOHEUHBIX
pe3ysibTaToB. Pemienue 3amay.
CemuHap
2 | OnpeneneHue KOHIIEHTPAIIMH U IOJIBH>KHOCTH HOCHUTEIIEH 3aps/ia B MOJTYTPOBOI- 1,3

HuKax. Pemenue 3amay.
Cemunap




3 | OmpeneneHne KOHIEHTPAIMU JOHOPOB M AKIIENITOPOB B TIOTYIPOBOIHUKAX U3 TEM-
nepaTypHoi 3aBucumoctr ddexra Xomia. Pemenue 3amay.

1,3

4 | M3mepenue BOIbT-(papaaHbIX XapaKTEPUCTUK KPEMHHUEBBIX JIMO/IOB M apCEHU1a
raJUTMEBBIX CBETOJIMOIOB U ONPECICHNE KOHIIEHTPAlUU PUMECEN B HUX.
Pemenue 3amau.

1,3

5 | Onpenenenue npodusis gerupoBanus 1u(QPy3noHHOTO CJI0S B KPEMHHEBOM

p-n-crpykrype u3 usmepenuii BOX.Pemenue 3anad.

1,3

6 |Omnpenenenre mapaMeTpOB MOJIYIPOBOIHUKOB U3 U3MEPEHUHN (OTONIPOBOAUMOCTH.
Penrenue 3amau.

1,3

7 | OnpeneneHrne KOHUEHTPALMU HOCUTENEH 110 ONTHYECKOMY IOTJIOLIEHUIO.

Penrenue 3amau.

1,3

8 |M3mMepeHue KOHIIEHTPAIUU TPUMECeH IO CIieKTpaM (OTOFOMUHECIICHIIUN 00pas3-
IIOB KapOua KpEMHUS, a TAKKE METOJIOM PEHTTEHOBCKOTO MUKpOaHAIH3a.
Pemenue 3amau.

1,3

OBPA3OBATEJIBHBIE TEXHOJIOI'NHU
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7. METOJUYECKHUE YKA3AHUSA IO OPTAHU3AIIMA CAMOCTOATEJBHOM
PABOTBI CTYJAEHTOB

HekoTopelie TeMBbI BBIHOCATCS Ha CAMOCTOATEIbHOE U3ydeHue. M3yueHue 3Tux BOIpPOCOB
BO3MOJKHO C UCIIOJIb30BAaHUEM IEKTPOHHOIO Kypca JUCHUIIIINHBI, HAITMCAHHOTO CAMUM aBTOPOM
(A.X Martues).
[lepeueHb TeM, BHIHOCUMBIH JIJIs1 CAMOCTOATEIbHON paboThl pecTaBiIeH B Tadbauue 7.1.

7.1. Ilnan camocTosiTeIbHON PA0OTHI CTYIEHTOB

Tabauna 7.1
Bun Pexomennyemas | KonnuectBo
Ne Tema caMocCTosI- | 3amaHue | JMTeparypa 4acoB
HEJI. TEIbHOMN
paboTsl
H U3YYUTb | DJIEKTPOHHBIN
3mepenue, s3neMeHTsl n3Mepenus, | Hammca- Kypc MOT
1 |mpuHUIMD U3MEpEeHHUs, CPEACTBO U3- HUE (A.X Matues). 4
MEpPEHHUS, METOJl U3MEPEHHUSI, T0-  |[KOHCIIEKTa
FPELUIHOCTh U3MEPEHMS], KOCBEHHBIE
3MepeHus. O0paboTka MorpenIHo-
CTE! U3MEPEHHs.
®dusnKa U TEXHOJIOTUS 0apbepoB H W3Y4YUTh | DIIEKTPOHHBIN 4
2 |Mlortku. Onpenenenne uz BAX Hanwuca- Kypc MOT
KOHTaKTHOM pa3HOCTH MOTEHIIHA- HUE (A.X Marwues).
1I0B, MEXAaHU3MOB IIEPEHOCA 3apsiia |KOHCIIEKTa
B IIOJIyIIPOBOJJHUKOBBIX CTPYKTYPAX.
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KonTtpons mapamerpoB 1/n-B H U3YYUTb | DJIEKTPOHHBIN 4

3 |myTeM u3mepeHus GOTOINPOBOIN- Hanwuca- Kypc MOT
MocTH, poTtoToka, poto-D/1C u po-| Hue (A.X Marues).
TOJIFOMUHECLICHIUH. KOHCIIEKTa
N3MepeHre KOHUEHTpALMU W H U3YUYUTh | DIJIEKTPOHHBIN 4
3 [MOIBWKHOCTH HOcUTeled 3apsga. Hamuca- Kypc MOT
Dddekt Xomra. OnpenencHue KOH-|  HUE (A.X Marwues).

[EHTPAllMK JOHOPOB M aKIENTOPOBKOHCIIEKTA
[0 TEMIICPAaTypHOH 3aBHCHUMOCTH
bddekra Xomma. Teopus mertona.
CyIIHOCTh METOJIA.

8. ®OHJA OHEHOYHBIX CPEJACTB

YpoBeHb OCBOCHHUSI YUEOHBIX AUCHHILIMH OO0YYAIOIIUMHUCS ONPEICNeTCS CIEAYIOIINMMU
OLICHKaMU: «OTJIIMYHO», «XOPOIIO», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

OneHKr «OTJIMYHO» 3acily’KUBaeT O0ywaromuiics, oOHapyXUBIIMKA BCECTOPOHHEE, CHU-
CTEMaTUYECKOE U INIyOOKOe 3HaHue Y4eOHOro marepuana, yMeHHe CBOOOJHO BBINOIHSATH MpaK-
TUYECKUE 3aJlaHMsl, PETyCMOTPEHHbIE IPOrpaMMOM, YCBOUBIINI OCHOBHYIO JINTEPATypy U 3Ha-
KOMBIH C JJONOJHUTEIBHOM TUTEpaTypoil, peKOMEHI0BaHHOH ITpOrpaMMOii.

O1LIeHKH «XOpOLIO» 3aCIyKMBAET 00y4Yaroliics, 0OHAPYKUBILUHI MOJIHOE 3HAHUE y4eO-
HOI'0 MaTepHaja, yCIENIHO BBIIOJHAIOMINN NpeayCMOTPEHHbIE B IPOrpaMMe MIPAKTUYECKHE 3a-
JTaHWsl, YCBOMBIINM OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAHHYIO B IpOrpaMMe.

OneHKN «yJIOBJIETBOPUTEIHLHOY» 3acily’KUBaeT oOydaroluics, oOHapyKUBIIUNA 3HAHUS
OCHOBHOTO y4eOHOro Marepuaia B 00beMe, HE0OX0AUMOM JUIsl JanbHelell yueObl u npeacTo-
sien padoThl o Tpodeccru, CIPaBIISIONINICS C BHITTOJIHEHHEM NIPAKTUYECKUX 3aJIaHUM, TIPEy-

CMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIX C OCHOBHOM JUTEPATYpOW, PEKOMEHIOBAHHOW MpPOrpaM-
MOTI.
OneHka «HEYJIOBIETBOPUTENBLHO» BBICTABISETCS OOyYaroniemycsi, OOHapyKUBIIEMY

npo0esbl B 3HAHUAX OCHOBHOT'O Y4eOHOIO MaTepuala, JOMYyCTHBIIEMY NPHUHINUIHAIBHbIE OIINO-
KM B BBIINIOJHEHUH IIPELYCMOTPEHHBIX IIPOIrPAMMON NMPAKTUYECKUX 3aJaHUM.

8.1. TunoBble KOHTPOJIbHbIE 32IaHHSA.
Ilpumepvr mecmoguix 3a0anuii 011 NPOMENHCYMOUHO20 KOHMPOIIA

Bapuanm 1
1. Yepes IpsAMOYTONBHBINA 00pasel] MoTynpoBoAHUKa cedenreM 0,5cM? mpoTekaer Tok la. Pas-
HOCTh TIOTEHIMAJIOB MEXIY 30H/JIaMH, PAaCHOJOKECHHBIMH Ha PACCTOSHUHM 1CM paBHa OB.
OnpenenuTs yAeIbHOE CONPOTUBICHUE 00pasiia.
1)2 Om
2)3 Om
3)4 Om
4)6 Om
5)
2. JIBYX30HJOBBII METOJ MPUMEHSETCS I U3MEPEHUs YSIbHOTO COMPOTUBIICHUS:
1) 06pa31oB Mpor3BOJIBHON (HDOPMBI
2) 00pa31oB MPaBUILHON T€OMETPHUECKON (hOPMBI



3) mosry0ecKOHEYHBIX 00pa3IoB

3. Ilpu u3mMepeHUM CONPOTHUBIICHHS PACTEKaHMs MCIIOJIb30BaHbl 30HABI C PaJdyCcoOM KOHTAKTa
4mxM. BennunHa n3mMepeHHOro conpoTtusieHus 6250M. Cunrtas sSMOupu4ecKuil Kodpumm-
eHT K paBHBIM eMHUIIE ONPENENIUTh yIEIbHOE COINPOTHBIIEHHE MOIYIPOBOJHUKOBOTO 00-
pasia.

1) 0,250m'M
2) 0,50 Om™m
3) 2,0 Om'm

4) 6,25 Om'Mm

4. CylHoCTh METOJ1a U3MEPEHUSI COIPOTUBIICHUS PACTEKaHMSI 3aKII0YAETCS B:
1) u3MepeHnn CONPOTUBICHUS CTPYKTYPbI, KOTOpasi COCTOUT U3 MOJIYIPOBOIHIUKOBOTO 00-
paslia ¥ METAJUIMYECKOT0 30H/1a MaJIOH IUIOIIA 1, YCTAHOBJIEHHOTO Ha TOBEPXHOCTH 00-
pasia.
2) TOM, YTO COIIPOTUBIIEHUE CTPYKTYPBhI, KOTOpasi COCTOUT U3 NOJYIPOBOIHUKOBOTO 00-
pasiia ¥ METaJUIMYECKOT0 30H]1a MaJIOH IIIOIIAH, YCTAHOBJICHHOT'O HA TTIOBEPXHOCTH 00-
paslia, OJHO3HAYHO CBS3aHO C y/IEJIbHBIM CONPOTUBIIEHUEM IIOJIYTIPOBOIHUKA.
3) TOM, 4TO CONPOTUBIICHHE PACTEKAHUS CTPYKTYPhI, KOTOpPasi COCTOUT U3 MOIYIPOBOJIHU-
KOBOT'0 00pa3iia U METaJNINYECKOr0 30H/1a MaJIOH IMJIOLIAAH, YCTAHOBIEHHOI'O Ha MOBEPX-
HOCTU 00pa3iia, OJHO3HAYHO 3aBUCHUT OT pajnyca KOHTaKTa 30H/a.

5. Ilpu BbIBOzE (HhOPMYIIBI YETHIPEX30HIOBOTO METOJIa U3MEPEHHs YACIbHOTO COMPOTUBIICHHUS
MIPUHSATHI IOMYIICHUS:
1) uro o6paszers IerupoBaH OJHOPOTHO.
2) 4uro o0Opa3sell UMeeT OrpaHUYCHHBIC Pa3MEpPhl CO BCEX CTOPOH.
3)  4ro 0Opaser OrpaHUYEH C OJJHO CTOPOHBI IMIIOCKOM MMOBEPXHOCTHIO.
4) 4T0 0Opaserr UMeeT MPABUIIBHYIO TE€OMETPUUIECKYIO hopMy

Bapuanm 2.
1. Ilpu Kakux yCIOBHSIX MOKHO NPeHeOpedb MONPaBOYHON (PyHKIMEH B YETHIPEX30HA0BOM Me-
Tozme?
1) ecu paccTosiHME OT KpalfHero 30H71a 10 Kpast oOpasiia MeHbIe 3 u Oojee pasza, 4em
paccTositHue MeXAy 30HIaMH
2) ecnu paccTOsIHME OT KpaiHero 30H/a J1o Kpasi oopasua 6onbHe 3 1 6oee pasa, ueM pac-
CTOSTHUE MEXAY 30H/IaMH
3) ecau 0Opasibl UMEIOT MPABUIBHYIO T€OMETPUUYECKYIO (hopMy
4) IIpu maneIx TOKax, KOTOpbIE HE BHI3BIBAIOT HAarpeBaHue o0pasna
2. Meron Ban-/lep Ilay npumensiercst st 0Opa3ios:
1) ToncTBIX 00pa310B MPOU3BOIBLHON (HOPMBI
2) 00pa31oB NPaBUWIbHON F€OMETPHUECKON (hOPMBI
3) mory0ecKOHEUHBIX 00pa3IoB
4) B BU/ie TOHKUX IJIACTUH MPOU3BOIBHOM (POPMBI.
3. B 4eM ri1aBHbIe IPUUYMHBI IOIPEITHOCTH U3MepeHuil B Meroae Ban-Jlep Ilay :
1) HETOYHOCTH CPEICTB U3MEPEHUIt
2) BIUSIHUE BHEIIHUX (HaKTOPOB
3) MPOTSHKEHHOCTh OMUYECKMX KOHTAKTOB K 00pasity.
4) MOTpenIHOCTh H3MEPEHUsI TOJIIUH 00pasiia.
4. B yem cyTb 3 Pexra Xosma?
1) B mosiBiIeHHHM 3IEKTPUYECKOTO TTOJISl B HAIIPABJICHUU OCH Y B 00pasiie, HaXoIsIeMcs B
MarHUTHOM I0JI€ BJOJb OCU Z, MPH MPOIYCKAaHUM 3JEKTPUUYECKOTO TOKa uepe3 obpaser
BJIIOJIb OCH X.



2) B mosiBJIeHMH MONIEPEYHOTO IEKTPUUESCKOTO TOKA B 00pasiie IOMEIICHHOM B IepereH-
JUKYJISIPHO TOKY MarHUTHOE TOJIe, IPU MPOIYCKaHUH BAOJb 00pa3sia JIeKTPHIECKOrO TO-
Ka
3) B mosiBneHMM MarHUTHOTO TIOJIS B HampaBIeHHMH ocd Z B 00paslie, HaXOMsIIEeMCS B
JIEKTPUUECKOE MOJI€ BJIOJIb OCH Y, P NMPOITyCKaHUU TOKa yepe3 oOpaszel] B10Jb ocu X.
4) B u3aMeHEHHH CONPOTHBICHUS 00pa3lia NPy MOMEIICHUHU €ro B MONEPEYHOE MAarHUTHO®
noJje

5.I1pu paccestHuM HOCUTENEH HAa HOHAX pUMeCH X0JuI-(haKTOp paBeH:
1) 1,18
2) 1,93
31
4) 0,55

Bapuanm 3.

1. Kak 3aBUCUT KO PHUIHMEHT MOTJIOLICHHUS 0 IPSIMO30HHOTO MOJYTIPOBOAHUKA OT SHEPTUU
KBaHTOB cBeTa hv?

1) o TMHEIHO 3aBUCHT OT /v

2) a2 TMHEeHHO 3aBUCHUT OT AV

3) 0 9KCITOHEHIIUATILHO 3aBUCHT OT AV

4) o norapupMUUEecK 3aBUCUT OT hv
2. B ontuyeckux 3KkcrepuMeHTax K03 (UIMEHT MOTJIOLIEHUS 0. ONPEACIISAIOT:

1) pacdeTHBIM MyTeM U3 3HaYEHUH KOA((HUIIMEHTOB MPOIYCKAHUS 1 OTPAXKEHUS CBETa

2) U3MEpUB PACCTOSHUE OT ITOBEPXHOCTU 00pa3lia, HA KOTOPOM MHTEHCUBHOCTbH CBETa

YMEHBILIAETCs B /iBa pa3a

3) u3MepuB paccTOsIHUE OT MOBEPXHOCTU 00paslia, Ha KOTOPOM HHTEHCUBHOCTh CBETA

YMEHBIIIAETCs B € pa3

4) pacueTHBIM MyTeM U3 3Ha4eHHUs K0d3(puimeHTa npenomiieHus ceera
3. JluneitnocTs rpaduka 3asucumoct C2 = f(U) 6apsepa IlloTTku 03HaUaeT, 4TO

1) B o6pasiie numeercs rpaJueHT KOHLIEHTPALUH TPUMECH

2) [TomrynpoBOIHUK 10 BCEH TOJIMHE OJHOPOJIHO JETHPOBAH

3) [TonynpoBOJHUK Ha TITyOMHY MPOHUKHOBEHMS 00JIaCTH 0OBEMHOTI0 3aps/ia OAHOPOIHO

JIETUPOBaH

4) ITonynpoBOIHUK 3a TpaHULIE 006JacTH 00BEMHOTO 3apsiia OJHOPOHO JIETUPOBAaH
4. Usmepenus BOX BBIMOIHAIOT NpHU N0J1a4€ HA P-N CTPYKTYPY

1) npsimoro cmeneHust PUKCUPOBAHHOTO 3HAYEHUS

2) oOpatHOTO CMeleHus (PUKCHPOBAHHOTO 3HAYEHUS

3) IpsAMOro CMEIIEHNs IEPEMEHHOTO 3HAYECHMUSI

4) 0OpaTHOTO CMEIIECHUSI IEPEMEHHOTO 3HAYCHUS
5. B kakoil 001acTH CHJIBHO HECUMMETPHUYHOTO P-N Hepexoja perucTpupyercs npoduib pac-
npeneneHus npumeced metogom BOX :

1) B cUIBHOIETMPOBAHHOM 001acTH

2) B ciabosierupoBaHHOM 00J1aCTH

3) B 065acTu ¢ BHICOKOM KOHILIEHTpAIMe HOCUTeNeH

Bapuanm 4.

1. ITo Temneparypnoit 3aBucumoctd I/IC Xoima MOKHO ONPEIETUTh:

1) Bpemst )KU3HM HOCUTENEN

2) KOHLIEHTPALMIO IPUMECHBIX aTOMOB

3) KOHIIEHTpALMIO HEUTPAIbHBIX aTOMOB

4) HEepruio HOHU3AIMH MPeodIaaaroIeld MpuMecu
2. IIpssMOyTONBHBIN 00pa3el NOoIyIpOBOIHIKA N-THIA ¢ pasMepamu [=50mm, w=5mm, d= 1Mm
MOMEIICH B MarHUTHOE TIoJie ¢ nHayknuei 0,5 Ti, meprneHauKyaspHoe MIocKocTH oopasmna. [lox



nericreueM Hanpspkenus 0,42B Baons o6pasna npotekaet Tok 20 MA. Bemmmunna 9J1C Xomnna
paBHa 6,25MB. Uemy paBHa yjebHOE COTPOTUBIIEHUE 00pa3ia U XOJUIOBCKAas MOJIBHXKHOCTh?
1) 0,21 Om+M, 29,76 M%/B-c
2) 0,42 Om- M, 6,25 M?/B-c
3)2,50m M, 5,5 M?/B-c
4) 5 Om- M, 45 M?/B-c
3. st wero Bmecte ¢ DJIC Xommia 00bIYHO U3MEPSIOT YACIBHYIO MPOBOAUMOCTh 00pa3ia’?
1) nuist onipeiesieHust KOHIIEHTPALIMK MPUMeECcen
2) nuia onpeziesieHus: KOHIEHTPAluU HOCUTeNen
3) nns onpeneneHust Xoiui- (hakTopa
4) nist onpeieNieHns XOJUIOBCKON MOJIBUYKHOCTH
4. Vcrionb3yst MOCTOSIHHBIN WU MIEPEMEHHBIN TOK, & TAKXKE MOCTOSTHHOE W IEPEMEHHOE MarHUT-
HOE 10JIe XO0JIJIOBCKUE U3MEPEHUSI MOKHO MPOBOIUTH
1) AByMs pa3iauyuHbIMH crioco0aMu
2)TpeMs pa3IuIHBIMH CIIOCOOaMHU
3) 4eThIpbMs pa3IMUHBIMU CIIOCOOAMU
4) BOCEMBIO Pa3IMUYHBIMH CIIOCOOAMU
5. OrpunarenpHOe 3HaYeHHE Kod(ddunmenTa Xosuia o3HavaerT,
1) yTo 0Opazer; BEICOKOOMHBIT
2) uro oOpaser; COOCTBEHHOI MPOBOAUMOCTH
3) uTo oOpaselr AEKTPOHHOTO TUIA IPOBOJAUMOCTH
4) uto oOpaser JBIPOYHOTO THIIA TIPOBOAUMOCTH

Bapuanm 5.
1. IlpssMoyrosbHBIi 00pasel MoaynpoBOIHUKA N-THIA ¢ pa3Mepamu 1=50mMm, w=5MM, d= MM
MOMEIIIEH B MarHUTHOE TIoJie ¢ uHayknuei 0,5 Ti, neprneHauKyaspHoe MI0CKOcTH oopasia. [lox
neiicreuem HanpspkeHus 0,42B Brons o6pasna nporekaeT Tok 20 MA. Bennunna 3J1C Xoina
paBHa 6,25MB. Uemy paBHa KOHIIEHTpaIUsl HOCUTENEH 3apsa?
1)1-108
2) 1-10%°
3)2,5:10%
4)1,6:10'8
2. Kak paznuyarorcst CieKTpbl (yHJaMEHTAIBHOTO MOTJIOMIEHHS TPSIMO30HHBIX U HEPSIMO30H-
HBIX TIOJYTIPOBOTHUKOB?
1) Ha cnexkTpe GpyHIaMEHTaIbHOTO MOTJIOIEHHS TPSIMO30HHOTO MOJIYIPOBOAHUKA B KOOP-
nuHatax o =f(hv) umeeTcs aBa MPAMONMHENHBIX YYACTKA, 4 HA CIEKTPE HEMPAMO30HHOTO
MOJIyIPOBOJIHUKA OMH MIPSIMOJIMHENHBIN YUaCTOK.
2) Ha criekTpe (GyHAaMEHTaIbHOIO MOTJIOIEHHS MPSIMO30HHOIO MOTYIPOBOIHUKA B KOOP-
nuHatax o =f(hv) umeeTcs nBa MPAMONMHENHBIX Y4aCTKA, 4 HA CIEKTPE HENPAMO30HHOTO
MOJTyPOBOJIHUKA JIBA .
3) criekTpbl PyHIAMEHTAIEHOTO MOTJIOIIEHHS Pa3InyaoTCcs HHTEHCUBHOCTBIO.
4. OOBIYHO MO CHEKTPaM OTPAXKEHUS OMPENEIIOT
1) BPEMEHA KU3HU HOCUTEIEH
2) IIUPUHY 3aMPeUieHHON 30HbI MOIYTPOBOTHUKA
3) KOHIICHTPAIMIO OCHOBHBIX HOCUTEICH
4)  KOHIICHTPAIIMIO HEOCHOBHBIX HOCHTENEH
5. Jns cHATHS CHEKTPOB (POTOTIOMUHECLEHIIMH 00pa3el] OCBELaeTCss MOAYJIUPOBAHHBIM CBe-
TOM C JUTMHOM BOJIHEI, JISKaIICH
1) B o65acTu mpo3pavyHOCTH MOJTYTIPOBOAHUKA
2) B oOact PyH/IaMEHTAIILHOTO TOTJIOMICHHS TTOTYIIPOBOTHUKA
3) B 065acTH T1a3MEHHOTO TIOTJIONIEHHSI ITOJTYTIPOBOIHUKA
4) B 001aCTH MPUMECHOTO TTOTJIONIECHUS TTOJIYITPOBOTHHAKA



Bapuanm 6.
1. [IpssMoyTOIBHBIN 0Opa3ell MOIyIPOBOIHUKA N-TUIIA ¢ pazMepamu 1=50mM, w=5mmMm, d= ImMm
MOMEIIeH B MarHUTHOE ToJie ¢ uuaykuuei 0,5 Ti, nepreHaukyaspHoe MI0cKocTH oopasua. [loxg
nericreueM Hanpspkenust 0,42B Baons o6pasma npotekaer Tok 20 MA. Benmmunna 9J1C Xomna
paBHa 6,25MB. UeMy paBHa IpOBOAMMOCTb M MOABMKHOCTh HOCUTEIIEH 3apsiia?
1) 29,76 M?/B-c, 0,21 OM: M,
2) 6,25 M%*/B-c, 0,42 Om" M,
3) 5,5 M%/B-c, 2,50M: M,
4) 45 M?/B-c, 5 OM" M,
2. YacroTa 3JeKTPOHHOTO (JBIPOYHOT0) MJIA3MEHHOT'O Pe30HaHca
1) 3aBucuT 3¢ (HEeKTUBHON MaCChl HOCUTENICH U MX MOJIBIXKHOCTH
2) 3aBHCUT OT SHEPTUU KBAHTOB IMaJIAIOLIETO CBETa
3) 3aBUCHT OT KOHIIEHTPAIIUK HOCUTENEH 1 UX (P (HEKTUBHON MaCChI
4) 3aBUCHUT OT MHTEHCUBHOCTH MAJAI0IIET0 CBETa
3. st u3MepeHus JUTMHBI BOJTHBI CIIEKTPATbHON JIMHUHU U BETMYUHBI KOA(hUIIEHTa MPOITyCKa-
HUS IPUMEHSIOT
1) cnexkTpoMeTpbl
2) criekTpooToMeTphI
3) criektporpadsr
4)MOHOXPOMATOPBI
4. KakoBa 10JKHA OBITH Pa3HOCTH X0/1a MEXKAY COCETHUMH HUHTEP(HEPEHIIMOHHBIMU MaKCHMY-
MaMU, perucTpUpyeMbIMU Ha HHTEephepoMeTpe MaiikeabCoHa, Mpy IPOMyCKaHUH CBETa IUICH-
koit SNO2 TonmmuHON | MKM, eciu MmoKa3aTelb mpeoMieHust N=27
1) 1 Mmxm
2) 2 MKM
3) 3 MKkM
4) 4 MKkM
5. Kak paznuyaroTcs 1o BHEIIHEMY BHJY CIIEKTPHI MOTIOMIEHUS U (POTOTIOMHHECIICHIINHN ?
1) cnextpsl @JI uMEIOT y3KUI KOJIOK0JI000pa3HbIi BUJ, a CHIEKTPhI MOTJIOLIEHHS] ITUPOKHUE.
2) ceKTpsl MOTJIOMICHHSI UMEIOT Y3KHI KOJOKOJI000pa3HbIil Bu, a ciekTpbl DJI mupokue.
3) B 01HOM BelecTBe 00a CIIEKTpa UMEIOT OJUHAKOBBIN BU/T
4) crieKTphI MOTJIOMIEHUS UMEIOT CIIOKHBIN BH]T

Bapuanm 7.
1. BbluMcauTh 3HEPTHI0 HOHU3ALUU IOHOPOB B KPEMHUU N-THUIIA, €CJIU KOHIIEHTPALHS 3JIEKTPO-
HoB 10*em™ mpu T1=50K u 10*2cm npu T,=28K.
1) 0,0496 »B
2) 0,0258 B
3) 0,143 5B
4) 0,125 B
2. Tlpu mamepeHun ko> PUIMEHTA MOTIOMICHUS CBETa B IBYX 00pa3iax MOIyMpPOBOTHUKOBOM
IUIEHKH, pa3JInYyaroIuXcs M0 TOJIIIMHE Ha 1 MKM, OTHOILIEHNE NHTEHCUBHOCTEN NIPOXOAIIIE-
IO CBETa M3MEHHIIOCH B € pa3. OnpenenuTs KodGUIMEnT IOTIOMEHNs CBeTa o (M 2).
1) 1-107 em™
2) 1-108 em?
3)2:10% emt
4)2,7-10%cm
3. Uro NeXHUT B OCHOBE 3JUIMIICOMETPUYECKOTO METO/1a U3MEPEHUS TOJLIHMHBI STUTAKCHATIBHBIX
cioes?
1) unTepdepeHys JTydeid OTpaKEHHBIX OT IMOBEPXHOCTH CIIOS M OT TPAHUIIBI AITHTAKCH-
AJILHBIN CIION-ITOII0KKA



2) nudpaxiys JTydeid OTPaKCHHBIX OT TPAHMIIBI SITUTAKCHAIBHBIN CIION-TTOII0XKKA
3) mousipu3alys CBETa, OTPAKSHHOTO OT IIOBEPXHOCTH
4) TOTJIOIIEHHE CBETA SIMUTAKCHATIBHBIM CIIOEM
4. B03MO0XXHO 71 HAOJIO/ICHUE B HEMIPSIMO30HHBIX TOIYIIPOBOJHUKAX MPSIMBIX H3Ty4aTelIbHBIX
MEPEXO0JIOB U MPU KAKUX YCIOBUIX?
1) Her He HAOIIOAAIOTCS
2) ma HaOJIOArOTCs, €CIM JHEPIUs CBETOBBIX KBAHTOB COOTBETCTBYET DHEPrHH 3arpe-
LIEHHOW 30HBI
3) na HaOMIOIAI0TCA, €CJIM SHEPTHUSI CBETOBBIX KBAHTOB 3HAUUTENBHO OOJIbILIE YIHEPTHH 3a-
MPELIEHHOW 30HBI
4) na HaOMIOAAIOTCS, €CIIH B MOJTYIPOBOAHHUKE HET IPUMECHBIX PEKOMOMHAIIMOHHBIX 1IEH-
TPOB.
5. Kakoit mapameTp mosryIipoBOIHUKA OMPEIEIISIFOT IO KPaCHOU rpaHuile GOoTOMPOBOAUMOCTH?
1) ynenbHOE CONpPOTUBIEHUE
2) ypoBens Oepmu
3) TeMHOBas IPOBOJUMOCTh
4) MIUPHUHY 3aMPEIICHHON 30HbI

Bapuanm 8.

1. I[To kakoMy 3aKOHY HapacTaeT U CrajaeT CUrHaji (OTONMPOBOAMMOCTHU MPU OCBEIICHUH 00pa3-
11a MPSAMOYTOJILHBIMH UMITYJIbCaMHU CBETa?

1) mo IMHEWHOMY 3aKOHY

2) 10 SKCIIOHEHIMAILHOMY 3aKOHY

3) no norapupMuIECKOMY 3aKOHY

4) cur"ain ¢GOTONPOBOAMMOCTH UMEET BUJ IPSIMOYTOJILHBIX UMITYJIECOB.
2. 3mepeHune BpeMeHH KU3HU METOJOM YaCTOTHON MOJYJIALNUN (POTOIPOBOAMMOCTH OCHOBAHO
Ha:

1) 3aBUCHMOCTH YaCTOThI IEPEMEHHOMN COCTABJISAIONIEH (POTONMPOBOIUMOCTH OT BpEMEHU

KU3HU

2) 3aBUCUMOCTH aMILTUTY/ bl IEPEMEHHOM COCTaBJISAIONIEH (POTONMPOBOIUMOCTH OT  Ya-

CTOTBI

3) u3mepenuu ciBura (paspl MEPEMEHHON COCTABIISIONIEH (HOTOTPOBOIUMOCTH

4) 3aBUCUMOCTH BPEMEHHU KU3HH HOCUTEJIEH OT YaCTOThI MOAYJISLIUU CBETa
3. UeM paznnyaroTcsl peXUMbl IOCTOSSHHOTO TOKA M MIOCTOSIHHOTO TOJISl IPY U3MEpEeHUH (PoTo-
MIPOBOJIUMOCTHU?

1) ITpu Maz0M CONPOTUBIIEHUHU HArpy3KH peaan3yeTcs peKUM MOCTOSHHOTO I0JIs, a TPy

0O0JIBIIIOM CONTPOTHBIIEHUH - PEKUM MOCTOSTHHOTO TOKA

2) [Ipu GoNBLIOM COMPOTHUBIIEHUU HArpy3KU peaanu3yeTcsl peKUM MOCTOSHHOTO MO, a

IIPU MaJIOM CONIPOTHUBIIEHUH - PEKUM ITOCTOSSHHOTO TOKa

3) PexxuM MOCTOSIHHOTO MOJIs pean3yeTcs MPH UCIOJIb30BAHUN UCTOYHUKA IEPEMEHHOTO

TOKA, a PEKUM ITOCTOSSHHOT'O TOKA — ITPH MCIIOJIb30BAHUM UCTOYHUKA IIEPEMEHHOTO TOKA.
4. Kak co3naercst HepaBHOBecHbIe HocuTenu B Metoze Llloknu ans uamMepenus moABHKHOCTH?

1) myTreM ocBemieHust oOpasia

2) myteM HarpeBaHus oOpasua

3) myTeM MHXEKLUU U3 SIMUTTEpa

4) 3a cyeT CUIILHOTO AIEKTPUUYECKOTO MOJS
5. Kaxkoif pexxum Hanbosee 4acTo MCIOJIb3YeTCsl B pACTPOBOM AJIEKTPOHHOM MHUKpPOCKOTIe?

1) pexxum n300pakeHusi BO BTOPUYHBIX JIEKTPOHAX

2) pexuM HaOJIIOCHUS OTPAXKEHHBIX 2JICKTPOHOB

3) pe’uM MOIJIOIIEHHBIX AIEKTPOHOB

4) pexuM HaBEJIEHHOTO TOKA.



HIkana u kpuTepun UTOroBOM arrecrauum B popme 3a4era

OrneHka
(6ambr)

Yposens chop-
MUPOBAHHOCTH
KOMIIETECHIINI

OO6mue TpeboBaHUs K pe3yIbTaTaM aTTecTaluu B hopme
JK3aMeHa

«OTInYHO»

(81-100)

Bricokuii ypo-
BCHb

Teopernueckoe cogepxiaHue Kypca OCBOEHO I10JI-
HOCTBIO 6€3 MPo0eIOB MM B IIEJIOM, WJIH OOJIBIIICH Ya-
CThI0, HEOOXOAUMBbIE MPAKTUYECKUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepuaaoM c(HOPMUPOBAHBI HIIK B OCHOB-
HOM c(hOpMHUPOBAHBIL, BCE WIIM OOJBIIMHCTBO MPEIyCMOT-
PEHHBIX pabouel mporpaMMon yu4eOHBIX 3aJaHU BbI-
MIOJIHEHBI, OT/ICJIbHBIC U3 BHITIOJTHCHHBIX 3a/IaHUI COJIEp-
JKaT OLIUOKH

«Xopouio»

(61-80)

basoBsli1 ypo-
BEHb

Teopernueckoe conepxaHmne Kypca OCBOCHO B Iie-
10M 6e3 mpo6esoB, HEOOXOTUMBIE TPAKTHUECKUE HABBIKU
paboThI C OCBOCHHBIM MaTEpHaIOM B OCHOBHOM C(HOPMHU-
POBaHbI, MPeIyCMOTPEHHBIE pabouell yueOHoi po-
rpaMMoii y4eOHbIe 3aJaHuUs BHITIOIHEHBI C OTACIbHBIMU
HETOYHOCTSIMHU, Ka4€CTBO BBIIOJIHEHUS OOJIBIIMHCTBA
3aJJaHUH OIIEHCHO YHCIIOM OaJlIoB, OJIM3KUM K MaKCH-

MyMy.

«Y IOBI»

(41-60)

MunumanepHbIH
YPOBEHb

Teopernueckoe coziepaHne Kypca OCBOCHO
O0Jb1IeH YacThIO, HO MPOOEIIbI HE HOCAT CYIIECTBEHHOTO
XapakTepa, Heo0X0AUMbIe TPAKTUYECKHE HAaBBIKH Pado-
ThI C OCBOEHHBIM MaTe€pHajJIOM B OCHOBHOM c(hopMHUpOBa-
HBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX pabouel yueOHoi
IporpamMMoil yueOHbIX 3aJJaHUH BBIITOJIHEHBI, OT/IEJIbHbIE
13 BBIMOJIHEHHBIX 33JaHUH COAEPIKaT OMIMOKH.

«He ynosm»

(menee 41)

KOMIIETEHLINH,
3aKpEIUIEHHBIC 32
JUCLMIIINHON, He
cpopMHpOBaHEI

Teopernueckoe conepxkanue Kypca OCBOCHO 4ac-
THUYHO, HEOOXOIMMbIE HaBBIKU pabOThI HE c(hOPMUPOBa-
HBI WK c(OPMHUPOBAHBI OT/IEJIbHBIE U3 HUX, OOJBIINH-
CTBO IPEAYCMOTPEHHBIX paboueit yueOHON mporpaMMoit
3a/laHui HE BBIIIOJHEHO JTMOO0 BBIMOIHEHO C IPyObIMU
OIIMOKaMU, Ka4eCTBO UX BBIMOJIHEHHS OLEHEHO YHCIIOM
0aI0B, OJIM3KUM K MUHUMYMY.

8.2. IlpumepHBbIii epeyeHb BONPOCOB, BBIHOCHMBbIX Ha Aud3aver

KonTponb, Buabl KOHTpOss. M3mepeHue, 3eMeHThl U3MEpEeHHUs], IPUHIUIT U3Mepe-
HUS, CPEACTBO U3MEPEHMSI, METOl U3MEPEHMUSL.

[TorpemHocTs U3MepeHus, TUIbl norpemHocTeil. CrocoObl 00pabOTKHU pe3ynbTaToB
U3MEPECHUM.

MeTtopl n3MepeHust YeIbHOIO CONMPOTUBIIECHUS MOIYIIPOBOJHUKOB. J[ByX30HI0BBIN
METO] U3MEPEHUS YAEIBbHOIO CONPOTUBIIEHUS MOJIyIPOBOAHUKOB. [lorpenHocts me-
TOJa, ICTOYHUKH IOTPEIIHOCTH N3MEPEHHUSL.

4-x 30H70BBIN MeToa. Teopust Merona. JIuneltHoe pacronoxkeHue 30H10B. Pacrono-
’KCHHME 30HJI0OB 10 BEPIIMHAM KBaJapara. JJICKTPUUYECKas CXeMa U METOAMKA U3Mepe-



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

Husa. [lpumenenue 4-x 30HIOBOrO MeToja K oOpasllaM MPOCTOM T€OMETPUUYECKON
¢dopmsbl. ['paHnuHBIC YCIOBUS.

H3MmepeHue yaesnbHOrO CONPOTHUBIICHUS TOHKOM IUIACTHHBI. M3MepeHue yaelbHOro
COIIPOTHUBIICHUS CIIOKHBIX CTPYKTYP, SMUTaKCHATbHBIX U AU (y3uoHHBIX cioeB. Oc-
HOBHBIE HCTOYHHUKH MTOTPELIHOCTH U CIIOCOObI YMEHBILIECHHS.

3-X 30H/IOBBIA METOJ W3MEPEHUs YACIHHOIO CONPOTHUBIICHHS I1/TI-B, OCHOBAaHHBIN Ha
U3MEPEHUH NPOO0s TOUYEUHOI'0 KOHTAKTa METaJLI-TI/I-K

Meron conporuBienus pactekanusi. CymHocts Meroaa. Teopust meroga. Meroauka
u3Mepenus. TpeboBanus K 30H1aM. V3MepeHne yaeabHOro COIpOTHBIIEHHS 110 TOJI-
muHe IU(Qy3MOHHBIX, MUTAKCHAIBHBIX M HOHHO-JIETHPOBAHHBIX CJIOEB. Buna mo-
paBoYHBIX QyHKUUH. [lorpenHocTs MeToA.

Merton Ban-gep-Ilay. Cymuocts MeTona. Bua nonpaBounoit ¢pynkimu. @opmel 00-
pa3noB. CxeMa u3MepeHHusl.

BricokouacTOTHBIE OECKOHTAKTHBIE METOJIbl U3MEPEHUS YAEIBbHOIO CONPOTHUBIICHUS
n/m-x MatepuanoB. UHAyKIIMOHHBIH MeTo. EMKOCTHBII MeToa. MocTOBO MeTOI.
Onpenenenne mapamMerpoB 1/m-B mytem uzMepenus DJIC Xomma 1 MarHITOCONpo-
TUBJIEHUA. M3MepeHne KOHLEHTpalu U MOABMKHOCTH HocuTenell 3apsna. Ddgexr
Xomna. Teopust MmeToa onpeesieHnss KOHIIEHTPAMK U TIOJBUKHOCTU HOCUTENEH 3a-
psna. Meroauka usmepenuid. ComnyterBytromue gusnueckue 3¢ dextsl. Mcrounuku
HOTPELIHOCTH.

M3mepeHne KOHIEHTpay U MTOJABUKHOCTH HOCUTEIIEH 3apsja Ha IUIACTUHAX IPOU3-
BOJIBHOH TeOMeTpHuYecKoi (hopMbl. Pa3nuvHbIC BapyaHTHI WCIOJIB30BaHUS ITOCTOSH-
HBIX Y IEPEMEHHBIX WIEKTPUUECKUX U MATHUTHBIX I10JIEH B U3MEPUTEIIbHON YCTAHOB-
Ke.

OnpeneneHne KOHIEHTPALMKU JOHOPOB U aKLENTOPOB IO TEMIIEPATypHOM 3aBUCUMO-
ctu 3¢ dekra Xomia. Teopust merona. CymHuocts MeTona. OnpenesaecHue KOHIEHTpa-
UM TIyOOKHMX JOHOPOB (aKLEenTopoB) Mo 3¢(dexry Xosuia Mpu BEICOKOW TeMIlepary-
pe.

[TapameTpsl HepaBHOBECHBIX HOCHUTENEH 3apsaa. Bpems xusHu, nperidoBas NOaBIX-
HOCTb, OUIONSpHBIA KodQduuuent auddy3un, nuddys3roHHas IIMHA, CKOPOCTb
MOBEPXHOCTHOW PEKOMOMHAINH.

N3mepenne apeiidoroit moasmxHoctn HH3 Merogom [okmu. Cxema usmepuTennb-
HOU ycTaHOBKU. Moaudukanuu merosa.

N3mepenue Bpemenu xu3Hu HH3. CymHocts Metosa, Metoanka n3MepeHus.
Onpenenenne nuddysnonnoit amuusl HH3, merox aBmkyiierocst cBETOBOro Jyda.
Cxema u3MepuTenbHOM ycTaHOBKH. CrocoObl yMEHbBILIEHUS! MOTPEIIHOCTH HU3Mepe-
HUSL.

@Da30BbIN U YACTOTHBIN METOJIbI M3MEpEeHNs BpeMeHt xu3Hu HH3.

OmnpezneneHyre KOHLEHTPALMH [TPUMeEcei U3 BOJIBT-(papaJHbIX XapaKTePUCTUK Oaphe-
poB llotTku u p-n-mepexonoB. Teopust metona. CrocoObl M3MEPEHUs] KPYTU3HBI
B®X. Cxema ycTaHOBKH.

CranuonapHas ¢otornpoBoauMocTs. CreKkTpalibHas 3aBUCUMOCTH (DOTOMPOBOIMMO-
cti. (Cxema yCTaHOBKM M METOJMKAa U3MEPEHMsI MMapaMETPOB IMOJIYIPOBOJIHUKOB M3
CTaIMoOHapHOU (POTOTIPOBOUMOCTH.

W3mepenue napaMeTpoB I/ METOZOM pelakcalui (poTompoBOIUMOCTH.
Omnpenenenue coaepkaHus U HAEHTU(UKALKSA TpuMeceil 1o crekTpam (HOTOTOMHU-
HECIICHIINH.

OnTuyeckre KOHCTaHTHI. DKCIEpUMEHTAIbHbIE METOJbI ONpEeAENeHUs ONTHYECKHX
KOHCTaHT. OmnpenesneHne KOHLEHTpAllMM IO ONTHYECKOMY MoriomeHuto. Crnek-
TpaJbHbIE IPUOOPHI 11 UCCIEIOBAHNS ONITUYECKUX CBOIMCTB IN/I-B.

Meroz peHTIreHOCIIEKTPAIIBHOTO AHAJIN3a U paCTPOBOU 2JIEKTPOHHOM MUKPOCKOIIMH.



9. YYEBHO-METO/JNUYECKOE OBECIHEYEHHUE JUCIUIIJIMHbI
9.1. MeToauyeckne peKOMEHIAIUM CTYyAeHTaM

«MeToabpl KOHTPOJISI TApaMETPOB MOIYNPOBOAHUKOBBIX MAaTE€pPUAIOBY, IPEACTABIISIET CO-
0ol JI0BOJIBHO CIIOKHYIO oOnacTh 3HaHMi. [loaTomy, yTOOBI JOHECTH MarepHall A0 CTYACHTA,
HEOOXO0IUMO YJIeSITh 0c000€ BHUMAHUE CUCTEMAaTUYHOCTH, HATJIITHOCTH U JOCTYITHOCTH U3JI0-
xeHus. B Hacrosiiee Bpemsi (PaKTUYECKU CYIIECTBYET Majlo y4eOHMKOB M MOCOOMN MO JaHHOU
muciuminHe. [1oaToMy OCHOBHAsl Harpys3ka JIOKHUTCS Ha JIEKLIMU U NpakTU4Yeckue 3aHsaTus. s
U3yYeHHs CTYJCHTaMH JAaHHOTO Kypca B MPHHLUIE JOCTaTOYHO 3HAHWE OCHOBBI Kypca oOmIei
Gu3UKN ¥ QU3NKH KOHJICHCUPOBAHHOTO COCTOSIHHUSI MOJIEKYJISIPHOW (PM3UKU U OCHOBBI BBHICIIICH
MaTEeMaTUKH.

JlJi TOTIONMHUTENIFHOTO U3YUYEHHSI U CaMOCTOSATEIbHONW paboThl MpeiaraeTcss UCHoiIb30-
BaTb PEKOMEH/yEMYIO JIUTEPATYPY.

9.2. PEKOMEHAYEMAS JINTEPATYPA
OcHoBHas JIuTepaTypa

1. Jlebenes, Anekcannp MBanoBuu. ®usnka MOITYNPOBOIHUKOBBIX TpubopoB / JlebGexes,
Anexcannp MBanoBuu. - M.:®usmariur, 2008. - 487 c.: ui. - PekomengoBano YMO. -
ISBN 978-5-9221-0995-6 : 220-00. - 31 (B 6ubmuoreke AI'Y).

2. Ilnotauxos ILI. M3ydyenue nomymnpoBonHukoB B Kypce OTT [Dnekrponnsiit pecypc] :
yuebHoe nocodue / I1.I. [InotHukos, JI.B. IInoTHUKOBa. — DNIEKTPOH. TEKCTOBbIE JaHHBIE.
— CIIG. : Yuuepcurer UTMO, 2015. — 67 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/66454.html - B karanore DbC (¢ yxazanuem snexkmponnozo ao-
peca).

3. uxapesa P.I1. ®u3nka TBepAOro Teia u MoIynpoBOAHUKOB. OnpeiereHne BpeMeHH KU3HI
HEOCHOBHBIX HOCHUTEJEH 3apsAa METOJOM MOAYJISILUM IPOBOJUMOCTU [DNEKTPOHHBIA pe-
cypce] : yuebno-meroauueckoe nocooue / P.I1. {ukapena, C.I1. XabapoB. — DJIEKTPOH. TEK-
cToBble JaHHble. — HoBocuOupck: HoBocnOupckuii rocy1apcTBeHHbIH TEXHUYECKUN YHU-
Bepcurer, 2011. — 24 c¢. — 978-5-7782-1667-9. — Pexum pgoctyna:
http://www.iprbookshop.ru/45186.html - B karanore ObC (¢ yxazanuem snexmponnoeo ao-

peca).

JonmosiHuTEILHAS JIUTEPATYPaA

1. Benmnuko A.A. OnpeseneHue TONIUHBI SMUTAKCUATBHBIX CI0EB U IIHUPUHBI 3allpEIeHHOM
30HBI MOTYNPOBOAHUKOB MeTooM MK ®ypbe-ciekTpoMmerpun [DIEKTPOHHBIA pecypc] :
yuebHo-MeToauueckoe nocobue / A.A. Benuuko, b.b. KonbioB. — DIeKTpOH. TEKCTOBbIE
nanHsle. — HoBocuOupck: HoBocuOupckuii rocy1apcTBEHHbI TEXHUYECKUM YHUBEPCHU-
rer, 2012. — 28 c¢. — 978-5-7782-1924-3. — Pexum poctyma:
http://www.iprbookshop.ru/45125.html - B karangore DBC (¢ yxazanuem snekmponno2o
aopeca)

2.  Jlukapesa P.I1. ®u3nka TBepIOTO TENa W MOJYIPOBOJIHUKOB. VccienoBanne Temieparyp-
HO 3aBucuMoctu Heprun Pepmu Meronom TepmoIC [DnekTpoHHbIH pecypc] : yueOHo-

meroandeckoe nocobue / P.II. Qukapesa, C.I1. XaGapoB. — DJIEKTPOH. TEKCTOBBIE JaH-
Hele. — HoBocubupck: HoBocuOUpCKkuil rocyaapcTBEHHBIH TEXHUYECKUH YHUBEPCUTET,
2011. — 20 c. — 978-5-7782-1666-2. — Pexum JocTymna:

http://www.iprbookshop.ru/45185.html - B karanore DBC (¢ yxazanuem snekmponnoco
aopeca)



http://www.iprbookshop.ru/66454.html
http://www.iprbookshop.ru/45186.html
http://www.iprbookshop.ru/45125.html
http://www.iprbookshop.ru/45185.html

3.  Buxpop C.II. ®usnueckre mporecchl B 0apbepHBIX CTPYKTYypax Ha OCHOBE HEYIOPSI0-
YCHHBIX MOJIYIPOBOJHUKOB [DNEKTpOoHHBINA pecype]| : yueOHoe mocodue / C.I1. Buxpos,
H.B. Bumnskos, B.I'. Mumyctus. — 2-e u3zl. — DJIEKTpOH. TeKCTOBbIe AaHHBIe. — Ca-
patoB: By3oBckoe obpazoBanue, 2019. — 75 ¢. — 978-5-4487-0364-5. — Pexxum m0CTy-
na: http://www.iprbookshop.ru/79688.html - B karanore DbC (¢ ykazanuem snexkmponmo-

20 adpeca)
4,  Tloramo A.W. IIpuGopbl 1 METOIBI KOHTPOJIS [DIEKTPOHHBIN pecypc] : yueOonuk / A.N.
[ToramoB, M.B. BonkomaeBa. — DnekTpoH. TekcToBble naHubie. — CII0. : CaHkT-

[TerepOyprckuii TopHbIA yHUBEpCUTET, 2017. — 432 ¢. — 978-5-94211-796-2. — Pexkum
nocryna: http://www.iprbookshop.ru/78142.htmIB karanore DBC (¢ ykazanuem snex-
MPOHHO20 aopeca)

5. EnoBamxuii, C.C. DnekTpoHHast CIEKTPOCKONHsS moBepxHOocTH U ToHKuX mieHok / C. C.
EnoBanxkuii ; MI'Y um. M.B.JlomonocoBa, ®us. dak. - M. : MI'Y, 1992. - 93 c. ; 21 cm. -
(®usuka). - bubmmorp.: c. 90-91 (22 nass.). - ISBN 5-211-02904-6 : 5-50. - 1 B Gubmmore-
ke AI'Y

6. Byapad, [I. CoBpemenHbie MeTOBI HcchenoBanus mosepxuoctu / J{. Byapad, T. Jemuap ;
nep. ¢ ann. E.®@.Illeka; nmox pen. B.M.PaxoBckoro. - M. : Mup, 1989. - 568 c. : un. ; 22

M. . - bubmmorp.: c. 545-555. - ISBN 5-03-001129-3 : 4-90. - 1 B 6ubmuoteke AT'Y.

7. CroicoeB U.A. I'pagueHTHAast SOUTAKCUS 7S IOJTYYESHUS MUKPO- U HAHOCTPYKTYP TBEPBIX
pactBopoB AIIIBV dyepe3 TOHKyO ra3oByl0 30HY [DJIEKTPOHHBIN pecypc] : MoHorpadus /
N.A. Csicoes, JI.C. JIlynuH. — DnekTpoH. TeKcToBble naHHble. — CrtaBponoiib: CeBepo-
Kagkasckuit dpenepanbubliii yausepcurer, 2015. — 97 ¢. — 978-5-9296-0785-1. — Pexum
nocryma: http://www.iprbookshop.ru/62929.html - B karanore DBC (¢ ykasanuem snex-
MpOHHO20 adpeca)

10. IEPEYEHBb PECYPCOB HH®OPMAIITMOHHO-TEJIEKOMMYHUKAITMOHHON
CETU <MHTEPHET», HEOBXOANMBIX JIJIA OCBOEHUSA INCHUITIJIMHBI
denepanbhblil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru/

2. @enepanbHoe xpaHunuie «EnuHas komiekuus HUppoBbIX 00pa3oBaTEIbHBIX PECYPCOBY
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3. Teopernueckue cBefeHUs MO (U3MKE U MOJIPOOHBIE PELICHHs TEMOHCTPAL[MOHHBIX BapH-
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PaGouas mporpamma auctuiuiiHbl «MeToabpl KOHTPOJISA HapaMeTpoB MOJIYNPOBOIHUKO-
BbIX MaTepHajloB)» cocTaBjeHa B cooTBercTBUU ¢ TpeboBaHusMu ®PI'OC BO no nanpaBieHuro
noarotoBku (Maructparypa) 03.04.02. dusuka. HampaBiaeHHOCTS (npoguis noocomosku Pusu-
KA NOYNPOBOOHUKOB), YTBEPKICHHOTO MpPUKa30M MuHHCTEpCTBa 00pa3oBaHust U Hayku Poc-
cutickoit deneparuu ot «07» 08 2021 r. Ne 914.

[Iporpammy cocraBmit: npodeccop kadeapsl «dusnkay MartueB A.X.

[Iporpamma ono6pena Ha 3aceganuu kadeapsl « Duzukar»
ITporokon Ne_8 or«_ 11 » mapra 2025 roma

[Tporpamma omoOpeHa YueOHO-METOAMUYECKUM COBETOM (PH3UKO-MATEMAaTHYECKOTO (aKyIib-
TeTa
[Tporokon Ne_7 ot « 13 » _mapra 2025 roma




