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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
[lenb M3ydeHHs NUCUMIUIMHBI MOATOTOBKA CTYJEHTOB K BBIINOJIHEHHIO OOS3aHHOCTEH WH)KEHepa o
Ka4yecTBY, HH)KEHepa [0 METPOJIOTUH U MHXKEHEepa 10 CTaHIapTU3alluH B CICTYIOINX BHIaX MPO(EeCcCHOHANTBHOM

JCATCIIBHOCTH !

OpraHHu3allMOHHO

YIPaBJICHUYECKOH,

Hay4HO-UCCJIEA0BATEIBCKON U IIPOEKTHOM.
K ocHOBHBEIM 3aJgadyaM JUCHUIIIIMHBI OTHOCATCA:
- yrnyOnéHHoe u3ydeHue (U3NYEeCKUX MOHSATUH, NpeACTaBICHUH, 3aKOHOMEPHOCTEH W SBJICHUH B
KOHTCKCTC UX HMCIIOJIb30BAHUA ITPU U3MCPCHUAX U B I/ISMepI/ITeJIbHOﬁ TCXHHUKC,
- o0ecreyeHue €IMHCTBA H3MEPEHMH M METPOJOIMUECKOro OO0ecledyeHus: pa3iMyHbIX BHUJIOB

ACATCIIBHOCTH.

IMPONU3BOACTBCHHO TGXHOJ’IOFH‘ICCKOﬁ;

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMsI O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JT0CTHKEHUSI KOMIIEeTeHUM I

KOI[ 1 HAUMCHOBAHHC

KO,[[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3ynabTaThl O0yYEHHS 110

KOMITETCHIIUHT WHJIUKATOpa JOCTUKEHUS JUCLUILINHE, 00ECTIEUNBAIOIIUE TOCTHKEHNE
KOMIIETECHIINU MJIaHUPYEMBIX pe3ynnbTaToB ocBoeHust OITOIT
OIIK-1 Cnoco6en|OIIK-1.1 BrisBisier v[3HaeT
aHAIIM3UPOBATh 3aaun |KiIaccuuuupyer GpuU3n4ecKue u|CoOBpeMEHHbIE MOHSITUS buznyecKkux
podeccHnoHATEHOM XUMHYECKHE IIPOLIECCHI, [M3MEPEHUH, METO/0JIOTUIO
JESTeIbHOCTH Ha OCHOBE|MPOTEKalIue Ha  OOBEKTe|IKCIEPUMEHTANbHBIX HCCIEAOBaHUN, 00IIMe
MOJIOKEHUH,  3aKOHOB  H|MpOQecCHOHATBHOM npaBuiia 0hopMIICHUS Pe3yIbTaTOB H3MEPECHHUIA,
METOJIOB B o0nacTu|1esaTeTbHOCTH TrOCYy/IapCTBEHHYIO  CHCTEMYy  OOecreueHus
€CTECTBEHHBIX  HayK | €IUHCTBA  HW3MEPEHHM,  METPOJIOTHYECKHUE
MaTeMaTUKU CITy>kObI TPOU3BO/ICTBA.
ymeer
(dhopMynupoBath 3a/1a4u u () 05
SKCIEPUMEHTAIBHBIX ~ HUCCIEOBAaHUM, IMYTH
3¢ (}HEeKTUBHOTO HCIOJB30BAHUS HAYYHBIX H
TEXHUYECKUX JOCTIDKEHHH U  pa3paboTKy
METO/I0B UX UCIIOJIb30BaHUS.
BJIa/IeeT HABbIKAMU
METOJaMH IUTAaHUPOBAHMS, OpraHU3allud U
00paboTKH pe3yIbTaTOB SKCIIEPUMEHTA.
OIIK-1 Cnoco6en|OIIK-1.2 Onpenenser|3naer
aHaAJIM3UPOBATh 3a/1a4u¥ [XapaKTepUCTUKH  (PU3HUECKOTO|0OCHOBBI HAYYHON KapTHHBI MUPa, COBPEMEHHYIO
npodeccnoHanbHOM npoiiecca (stBEeHUA),|(DU3HUECKYIO TAPATUTMY.
NESTeIbHOCTM Ha OCHOBE|XapaKTepHOro JUIsi OOBEKTOB|ymeeT
MOJIOKEHUH, 3aKOHOB  H|mpodeccnoHaTbHOMI UCTIONB30BaTh  OCHOBBI  (UIOCOPCKUX U
METOJI0B B o0nacTu|neaTeabHOCTH, Ha  ocHOBe|pu3Myeckux 3HAHUU 171 (POPMHUPOBAHUSA
€CTECTBEHHBIX  HAayK  H|TEOPETHYECKOTO MHUPOBO33PEHUYECKONW  MO3ULUH, NPUMEHSATH
MaTeMaTUKU (PKCTIEpUMEHTAIIBLHOTO) COBPEMEHHBIE METOJIbI U3MEPEHUH, ONPEIEIATh
UCCIIeTOBaHUS XapaKTepUCTUKU  (pu3MYeckoro  mpoiiecca
(sSBNEHUS), XapaKTEpPHOTO Ui  OOBEKTOB
npodeccroHaNbHOM JesTeNbHOCTH.
BJIa/IeeT HABBIKAMU
HaBBIKAMU aHallU3a HAy4YHBIX O0030pOB W

MyOJIMKAIUi, pe3yIbTaTOB UCCIEIOBAHU.

3. Yka3anue MecTa AUCUHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl

Jannas aucuurimHa (Moaynb) BkirodeHa B biok «Jlucuumnuuel, moxynu» b1.0.17 ocHoBHOM
npodeccuoHaabHON oOpa3oBarenbHOM mporpaMmel 27.03.01 CranaapTuszanus U METPOJIOTHS U OTHOCUTCS K
00s13aTeIbHON YacTH yueOHOro IJIaHa.




Ne Kon n naumMeHoBaHue nHaUKATOpa
[IpenmecTByronye AUCIUTIITMHBI
n/m JOCTHKEHUS] KOMITIETEHLIUU
1 |Hcropus cienualibHOCTH U 0011ast TEOPHsI H3MEPEHU I OIIK-2.1, OIIK-2.2, OIlK-2.3

2 |Ucropus (uctopus Poccun, BceoOmias uctopus) YK-5.1, YK-5.2, YK-5.3
VYK-1.1, VK-1.2, VK-1.3, VK-1.4,
3 |Punocodus VK-1.5, VK-1.6, VYK-5.1, VYK-5.2,

YK-5.3, YK-6.1, YK-6.2

HcTopus ciennanbHOCTU U 00I11ast TeOpus U3MEPEHU

3HATb - OCHOBHBLIC ITOHATHA MCTPOJIOTMH

YMETh - CTaBUTh MU PEIIATh 3aJa4d KOJHUYCCTBCHHOI'O M KaYCCTBCHHOI'O OLCHHMBAaHHA XapaKTECPHUCTHK
IMPOU3BOJACTBCHHBIX MPOHCCCOB, IMMPOAYKTOB U YCIYT C UCIOJb30BAHUCM MCETOA0B U CPCACTB METPOJIOruu, €€
TEXHUYECKOI'O, HOPMATHBHO-IIPABOBOI'0, OPpTaHU3allMOHHOI'0, 4 TAKXKE I/IH(i)OpMaHI/IOHHOFO obecnieyeHus.
BJIaACTD - MCTOAAMU ITOBCPKH, KaJII/I6pOBKI/I, OLICHKHU IMOTrpCIIHOCTHU

Ucropus (ucropust Poccun, BceoOmas uctopusi)
3HATh: OCHOBHBIE 3TaIlbl PA3BUTHUS TOCYIAPCTB

YMECTh: aHAJIU3UPOBATDH CBA3b crocoba IMpOU3BOJCTBA C OCHOBHBIMU (I)YHKI_II/IHMI/I rocygapcrBa
BJIaJACTh: MCTOAAMHA PAIMOHAJIBHOI'O aHaJIM3a HCTOPHUYCCKHUX ITPOICCCOB.

Qunocodust
3HATh: 3aKOHBI JUATEKTUKU

YMCThb: IPUMCHSATH 3aKOHBbI IUAJICKTHKHU ITPU aHAJIN3C UCTOPHUYCCKUX MIPOLCCCOB
BJIAJACTh: MCTOAAMH JIOTHUYCCKOI'O aHalI3a COIUAJIbHBIX ITPOLECCOB.

Ne m Kon u HanMeHoBaHMe HHIUKATOpA
n/n OCIICHYTOTHHE AHCIHTLITIHET JIOCTUKEHUS] KOMIIETEHIIUU
1 |MeTtonbl U cpencTBa U3MEPEHHUI 1 KOHTPOJIS OIIK-1.1, OIIK-1.2
> M OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
€TPOJIOTUS 34
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
3 |IraHupoBaHME W OpTaHU3AIMS SKCIIEPUMEHTA -7.4, OIIK-7.5, OIIK-7.6, OIIK-7.7,
OIIK-7.8
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
-3.4, OIIK-4.1, OIIK-4.2, OIIK-4.3,
4 TexHonornueckas (mpou3sBoacTBeHHO-TeXHOJIornueckas)|OI1K-4.4, OIIK-6.1, OIIK-6.2, OIIK-
MPAKTHKA 6.3, OIIK-6.4, OIIK-7.1, OIIK-7.2,
OIIK-7.3, OIIK-7.4, OIIK-7.5, OIIK-
7.6, OIIK-7.7, OIIK-7.8
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
5 |Merposoruueckoe 00ecTie4eHHE B CTPOUTEIHCTBE

-3.4

4. O0bem IMCUMIVIMHBI (MOAYJISI) B 3a4eTHBIX €JUHULAX C YKa3aHHEM KOJIMYeCTBa aKaJleMHYeCKHX
4acoB, BbIICJICHHBIX HAa KOHTAKTHYI0 padory o0y4ammuxcs ¢ npemnogasartesneM (0 BHIAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
W3 Hux yacsl Ha
Bun yueOHOU paboTh Beero MPaKTHIECKYIO
4acoB o 2
JATOTOBKY
KonrakTHas padota 64 64
Jlexmmonnskie 3ausatus (JIek) 32 0 32
JlaGoparopnsie 3anstus (J1ad) 16 0 16
[pakTuueckue 3austus (Ip) 16 0 16
HMHuast kOHTaKTHas padoTa, B TOM YHCJIeE: 0,25 0,25
KOHCYJIBTAIINH 110 KypPCOBOH paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTtam (PI'P)




KOHTaKTHas paboTa Ha aTTecTalluio (caaJa 3a4era,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOUW pabOTHI
(mpoekTa); cnaya KOHTPONBHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHUIO 0.95 0.25
(KOHCYJIbTAIUS TEepel SK3aMECHOM U c/1avya ' '
Yacel Ha KOHTPOJIb 26,75 26,75
CamocrositesqibHast padora (CP) 53 53
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)

yacel:| 144 144

3aYeTHbIE eIHHHIBI: 4 4

5. Copep:xkaHue AUCUMILIMHBI (MOAYJIs1), CTPYKTYPMPOBAHHOe IO paszjejaMm (TeMaM) ¢ yKa3aHMeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKNX YACOB H BIHI0B Y4eOHBbIX 3aHATHI
5.1. TemaTuveckuii 11aH TUCIUIUIMHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHSIM), Yac. Kon
UH/IUKATOP
£ a
Q JICKIIAHN I13 JIP Bcero,
No Pasnensl qUCHUILIMHBI % CP qac IOCTHKEHHU
O W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MIPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
Bcero | yeckyio | Bcero | yeckyio | Bcero | deckyro 5041
HOAro- MHOAro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Puznueckuit
KOHTUHYYM
1.1. (Marepus u IBHKEHUE 2 2 2 OIlIK-1.1
12, DeMEeHThI COBPEMEHHOM 2| 4 4 OIK-1.1
(hU3UYECKOIN KapTHHBI MHPa
13, dusznyeckue BEIWYUHBI U HX o 2 4 4 10 OINK-1.1
€IMHHIIBI
1.4. |duznyeckuii KOHTUHYYM 2 15 15 OIIK-1.1
2 |2 paznen. dynnameHTanbHbIe
(du3HYecKre KOHCTAHTHI H UX
UCIOJIb30BaHUE TIPU BBIOOpE
eTMHAL] (PU3UYCCKHUX BEIIMIUH
2.1. |[KoHcTaHThl MakpoMupa 21 3 3 OIIK-1.1
2.2. |KoHCTaHTBI MUKpOMHPA 2| 3 3 OIIK-1.1
KoncTanTsl, uCHONIB3yeMble TPU
2 3 |mepexone oT cFoﬁCTB 2| 2 2 OIK-1.1
MUKpOMHpPAa K  CBOWMCTBaM
MaKpOMHpa
dyHaamMeHTanbHbIe QU3HUECKUE
o 4. [KOHCTaHTBI 1 MX HCTIONB30BAHKE| o 4 4 8 OIK-1.1
npu BEI-00pe €IMHHII
(bu3MUECKUX BEIMYHH.
dyHIaMeHTATBHBIC (HPU3UUCCKHC
0 5 [KOHCTaHTBI M MX MCTIOB30BAHKE| o 15 15 OIK-1.1
pu BbIOOpE €IMHHL
(bU3HYECKUX BEIUYUH




3. |3 pasnmen. BeicokocTaOunbHbIe
KBaHTOBBIE 3()(HEKTHI U UX
MCIIOJIb30BaHUE IS
BOCIIPOM3BECHUS €INHUI
(U3NYECKUX BEJTUYUH.
OIIK-1.1
3.1. |KBanTOBBIE MTEPEXO/IBI 2| 4 4 '
pexoi OITK-1.2
OIIK-1.1
3.2. |9¢ddexter Xomna u Jxozepcona| 2 [ 4 4 ’
b Jloosed OIK-1.2
BbicokocTaOMIIbHBIE KBAaHTOBBIE
3(p(PeKTsl U HX HCIOIb30BAHUE
33, 209 2 4 4 8 | OIK-1.2
JUIsL BOC- IIPOU3BENCHUS €AMHMUIL
(bU3n4eCKUX BETUUYNH
BeicokocTabubHbIE KBaHTOBBIE
3p(deKThl U UX HCIIOJIB30BAHUE
3.4. bd 2 15 15 OIIK-1.2
JUIsL BOCIIPDOU3BENICHUS E€IOMHMII
(u3NYECKUX BETUYMH.
4. |4 pasnen. Hexoropeie
du3nueckue sBIeHus,
UCIIOJIb3YEMbIE IIPU
BBICOKOTOUYHBIX U3MEPEHMSIX
BricokoTemmiepaTypHas
4.1. patyp 2| 4 4 | OmK-1.2
CBEPXIIPOBOJMMOCTD
HNutepdepenuns
4.2, |urepdepenu 2 | 2 2 | OmK-1.2
JJIEKTPOMAarHUTHBIX BOJIH
Pe3onaHcHble  sBiIEeHMS ~— Ha
4.3. 2| 2 2 OIIK-1.2
KBAaHTOBOM YPOBHE
Hexkotopsie ¢buznueckue
4.4. [aBnenus, wucmoiab3yembie mpu| 2 4 4 8 OTK-11,
- ’ Y p OITK-1.2
BBICOKOTOUYHBIX U3MEPEHMSIX
Hexkotopsie ¢buznueckue
4.5. [aBneHus, wucmoiab3yeMmbie mpu| 2 8 8 OIIK-1.2
BBICOKOTOUYHBIX U3MEPEHMSIX
5. |5 paznen. Kontposnb
OIIK-1.1
5.1. |Dx3amen 2 27 '
OIlK-1.2
5.1. JIexknun
Ne | HaumenoBanue paznena .
o HaumeHnoBaHue 1 KkpaTKoe cofep:KaHue JEKIUN
n/m Y T€MBbI JIEKIIUI
Marepus u ABH>KEHHE
1 MaTCpI/IH U IBUXECHUE q)OpMI)I CYIICCTBOBAHUA MaTCPUH. q)yHJIaMeHTaJ'IBHBIe (bHSI/I‘—IeCKI/Ie TIOHATHUA:
IIPOCTPAHCTBO, BpeMs, IBH)KEHUE, B3aUMOJIEHCTBUE U JIp.
CpoiictBa Mukpomupa. Ilepexon OT CBOWCTB MHKpOMHpa K CBOWCTBaM
MaKpOMHpa.
DieMeHTBI CoBpeMeHHOM |CBONCTBA MUKPOMHPA: JTUCKPETHOCTD, KOPIIYCKYJISAPHO-BOJHOBOW Jlyallu3M,
2 (bu3nUecKoit KapTHHBI |HEONpPEACNEHHOCT. [lepexox OT CBOMCTB MHMKpOMHpa K CBOWCTBaM
MHpa makpomupa. CTaOWIBHOCTE Kak CJEJICTBHE YycpeAHeHHus. TeruioBble,
MeXaHUYECKUe, SJIEKTPOMAarHUTHBIE U IPYTUe CBOMCTBA MaKpOMUDA.
3 dusnyecKue BeJIUNYUHBI U duznueckre BETUYUHEI B UX (105050700058
UX €MHHIBI du3nuecKue BeTUYUHBI KaK MEpbl CBOMCTB OOBEKTOB U SIBICHUH




MaTepuaibHOro Mupa. EquHuibl Gpu3nyeckux BeTUYUH

KoHncranTtsl MakpoMupa

KoHcTanTsl MakpoMupa

Pa3mepsbl 1 mapaMeTpbl IBUKEHUS 3eMU. YToa 2[]  paauad. Y CKOpeHHE NpU
cBoOogHOoM mazaeHuu. Ckopocth cBera. HymeBas TepMoauHamMuyecKas
TeMIepaTypa U TOYKU (a30BbIX MEPEX010B. Jpyrue KOHCTaHThl MAKPOMHUPA.

Koncrantsl MuKkpoMupa

KoHcTaHTBl MUKpOMUpaA

Macca u 3apsig 2yeKTpoHa. ['MpoMarHMTHOE OTHOIIEHHUE DJIEKTPOHA U
npororHa. KBaHT wmarHutHOoro motoka. I[locrosHHas Qou-KnuTiunra.
[TocTrosiHHas TOHKOM CTPYKTYpHI. [ paBuTallMOHHAS TTOCTOSTHHASL.

KoncTanTsl,
UCIOJIb3YEMBIE IIPU
Iepexozie OT CBOMCTB
MHKPOMHpPA K CBOMCTBaM
MakpoMHpa

KoHcTaHTbl, HCHOJIbB3yeMble MpPHU TEPEXOAE€ OT CBOMCTB MHUKpOMHUpA K
CBOMCTBAM MaKpOMHpPA
[Tocrosinnas [1nanka. [locrosinnas boneimana. Yucino ABoraapo.

10

KBanTOBBIE IEPEXOIBI

KBaHnTOBBIE MEPEXO0abl
Hcnonp30BaHne KBAHTOBBIX MEepexoa0B MEKAY SHCPICTUYCCKUMHA YPOBHAMUA
3JICKTPOHOB AJId BOCIIPOU3BCACHUA CIUHULl BDEMCHH, YaCTOTHI U JJIMHBI.

11

OddexTer Xona u
Jlxo3edcona

Oddexter Xomna u [Ixozedcona
Hcnonb3oBanue s¢hdextor Xomra u Jxosedcona aas BOCIPOU3BEIACHUS
CAWHUI BJICKTPUUC-CKOI'0 COMMPOTHUBIICHUA U HAIIPAKCHHA.

14

BricokoTemmieparypHas
CBEPXIIPOBOJIUMOCTh

BricoxoTeMiiepaTypHas CBEpXIPOBOJIUMOCTD

SIBneHue cBepxnpoBoAUMOCTU. VCMoOab30BaHUE BBICOKOTEMIEPATYPHOM
CBEPXIPOBOAMMOCTH ISl peain3aluy nepexooB Xoiia u Jlxo3edcoHa.
Hcnonb3oBanne mnepexonoB Xomwia u J[xo3edcoHa B HM3MEPUTEIBHOU
TexHUKe. l3MepeHne CBEpXHM3KMX TEMIEPATyp CBEPXIIPOBOIALINM
TEPMOIIIYMOBBIM JIATYMKOM HA OCHOBaHUHU ypaBHeHUs1 HalikBucra.

15

WnTepdepenuus
JJIEKTPOMAarHUTHBIX BOJIH

WuTepdepeHiyst 31eKTpoMarHuTHBIX BOJTH

Untepdepennuss  ceera. HMuTepdepomerprueckuii  MeTon  H3MEpEHMS
JUHEHHBIX pa3MepoB: JBYXJIyueBoil wuHTepdepomerp MaiikeabCcoHa,
uHTEpPEepoMeTp €  JIBYXYACTOTHBIM  TEJIMH-HEOHOBBIM  JIA3€POM.
MHorouenesble Ja3epHbIe UHTEPHEPOMETPHI. Pentrenosckas
untepdepomerpus. ['onorpa-puueckas nuaTepPepomMeTpusi.

16

PesonaHcHbIE ABIIEHNA HA
KBAaHTOBOM YPOBHE

Pe3onaHCHBIE ABJIEHNS HA KBAHTOBOM YPOBHE

MarauTHbI  pe30HaHC. CoOcTBeHHasi YacTOoTa KBaHTOBOW CHCTEMBI;
ypaBHeHue Jlapmo-pa.flnepHbiii MmarHuTHBIN pe3oHaHc (SIMP). Msmepenne
MarHUTHOM HMHAYKUMU c1a0bIX MarHUTHBIX TOJE€H METOAOM CBOOOIHOM
anepHoi mpeneccun. CIHMHOBBIE T'€HEPATOPbI, OCHOBAHHBIE HA METOJE
SAICPHOM MHAYKIMU. MeToJ S[JepHOr0 PE30HAHCHOTO MOTJIOMICHUS.
OnekTpoHHbIH napamarHuTHbIl pe3oHaHc (OIIP). Oddexkr 3eemana.
CBepXTOHKasi  CTpPYKTypa JHEpPreTHYeckoro cmekrpa aroma. Mar-
HUTOPE30HAHCHBIE METOJBI U3MEPEHHUM C ONTHUYECKOM HAKAYKOW aTOMOB.
SAnepusiii ramma-pezoHanc Oddekr Meccbayspa. AI'P-Bubpomerpsl.
Hcnonb3oBanue a¢pdexra Meccbayspa i U3MEPEHUS Ma-JIbIX CKOPOCTEH U
pacxoIOB  JKHJIKHMX BEHIECTB. SIIEepHBI  KBaJpPYHOJBHBIA  PE30HAHC
3aBUCUMOCTh ~ YaCTOThl ~ MPEHECCMH  aTOMHBIX  sjep, 0O01agaroImmx
JJIEKTPUYECKUM KBaJPYIOJIBHBIM MOMEHTOM, OT Temneparypsl. SKP-
TEPMOMETPBL.

5.2. IlpakTuyeckue 3aHsATUs

No

/o

HaunmenoBanue pasnena
U T€MBI IIPAKTUYECKUX
3aHATUNA

HanmenoBanwne u COACPIKAHNUE NPAKTHICCKUX 3aHATHI




duznyeckre BEIUIUHEI U

Enuauiel pusznyuecknx BeTuInH

3
WX €IUHHULIBI [lepeBoa BHECUCTEMHBIX eauHuULl B cuctemy CH.
dyHIaMEeHTAIbHBIC (DU3WYECKHEe KOHCTAaHTBI M WX HCIIOJIb30BAHHUE TIPU
OyHIaMEHTAIbHBIE
BBIOOpE eAMHUI] PU3UICCKIX BEITHYMH.
(hU3UYECKHE KOHCTAHThI U
Pemenue 3amay Ha pa3MepHOCTh (PyHIaMEHTAIBHBIX (PU3NUECKUX KOHCTAHT.
8 | ux ucnosp3oBaHue Mpu
BBIOOpE SAMHUIL
(U3NUIEeCKUX BETUYMH.
BricokocTabmnpHbie  |BbicOKOCTAaOMIIBHBIE KBaHTOBBIE A(PQPEKTHI W WX HCIOJIb30BAHHUE IS
KBaHTOBBIE 2P (EKTHI U UX |BOCIPOU3BEICHUS SIUHUI] PUZNUCCKUX BEITUIHH
12 UCIIONb30BaHue Juisi  |PemeHne 3amad  Ha HMCHONB30BAaHUE KBAHTOBBIX IIEPEXOJIOB  MEXKIY
BOCTIPOU3BEICHUS DHEPreTHUYECKUMU YPOBHSIMHU SJIEKTPOHOB JUIsI BOCHPOU3BEICHUS €IUHUIL
eauHUIl GU3UYECKUX  |BPEMEHH, YaCTOTHI U JITUHBI.
BEJINYUH
Hekotopele ¢u3udeckue SBICHUS, HCIOIb3YeMbIE€ IPU BBICOKOTOYHBIX
U3MEPEHUSX
Hexotopsie pusznyeckue .
WNurepdepentius ceta. MHTEpdepoMeTpudecKkuii  METOJ HU3MEpPEHUS
SIBJICHUS1, NCTIOJIb3YyEeMbIE o . o . )
17 JUHEHHBIX ~ pa3MepoB: JIBYXJydeBoH wuHTepdepomerp MaiikenbCcoHa;
P BBICOKOTOYHBIX o
uHTephepoMeTp c JIBYX4aCTOTHBIM reJINA-HEOHOBBIM J1a3epPOM.
A3MEPEHUSIX
p MHororenessle Ja3epHbIe uHTephEepOMEeTpHI. Pentrenosckas

untepdepomerpus. ['onorpa-puueckas nunreppepomerpusi.

5.3. JlaboparopHbie pabOThI

HaumeHnoBanue pasaciia

Ne
/n | TeMBl n1abopaTOPHBIX HaumenoBanue u copeprxkanue 1a00paTOpHBIX paboT
pabot
3 du3uyeckue BeIUYrHbI 1 |BBINOTHEHNE PYTUHHBIX U3MEPEHUI
UX €IUHULIBI N3mepenue pazmMepoB apXUTEKTYpPHOH J1eTasu.
OnpezneneHre UCTUHHON IUNIOTHOCTU MaTepHajoB
OyHIaMEeHTAIbHBIE o
Onpenenenne NCTUHHON INIOTHOCTU NIECKA TUKHOMETPOM.
¢u3nyecKkre KOHCTaHThI U
8 | ux mcmonp3oBaHue MpU
BbIOOpE €TMHMIL
(bu3NYECKUX BETNYMH.
BricokoctabunpHble  |M3MepeHus IIMH C MCIIOJB30BAaHMEM KBAaHTOBOTO TreHepaTopa (Jla3epHbIi
KBaHTOBbIE 3((EKThI U UX|AATLHOMED)
12 ucrnonb3oBaHue g |M3MepeHust pa3mMepoB  aynIuTOpUHM  (BBICOTA, IIMPHUHA, JUIMHHA) C
BOCIIPOU3BEICHUS MCIIOJIb30BaHUEM KBAaHTOBOT'O FreHepaTopa (Ja3epHbIii JalbHOMED)
eIMHUL] PU3NUECKUX
BEJIMYMH
Omnpenenenne TBEPAOCTH MATEPUAIOB C HCIOJB30BAHUEM HH VOHHOT'O
Hekoropsie pusnueckue pea P p AV
JaT4ynKa
SIBJICHUS, UCTIOJIb3yEMBbIE .
17 3aKOH IEKTPOMArHUTHOW MHAYKLUMU. MI3MepeHne nmapaMeTpoB MOCTOSIHHBIX

IIPU BBICOKOTOYHBIX
MU3MEPEHUSX

N IEPEMEHHBIX MAarHUTHBIX TOJEMN.

5.4. CamocrosiTenbHas paboTta o

OyJaromuxcs

Ne | HaumenoBanwue pazaena .
CopepxaHre caMOCTOSITENBHON PabOThHI
I/T1 | JIUCIHUILUIMHBI U TEMBI
Pu3nYecKuil KOHTUHYYM
4 | ®usnueckuii KoHTHHYYM [POPMEI CyliecTBoBaHus MaTepun. DyHiaMeHTanbHblE (PU3NYECKUE TTIOHATHS:
MIPOCTPAHCTBO, BpeMs, IBH)KCHUE, B3aUMOJICHCTBHE U JIp.
9 OyHIaMEHTaIbHbIE OdyHnamMeHTaTbHbIe (DU3UYECKHEe KOHCTAHTBI W WX HCIIOJIB30BAHHUE TIPH

q)HSH‘{eCKI/Ie KOHCTaHTbI

BbIOOpE eANHUI] PU3NUECKUX BEITHMUUH




U MX MCII0JIb30BaHKE IPU
BbIOOPE €MHUI]
(bU3n4EeCKUX BEITUUYNH

VYckopenne mnpu cBobogHom maaeHuu. CkopocTh cBeta. HymeBas
TEPMOAMHAMHYECKAsl TemIepaTypa U TOYKU (pa3oBbIX mepexonoB. pyrue
KOHCTaHTBI MaKpOMUpa.

Macca u 3apsin 3JeKTpoHa. ['MpOMarHUTHOE OTHOIIEHHE JJIEKTpOHA U
nporoHa. KBant wmarnutHoro motoka. llocrosiunas ¢on Kiurtiunra.
ITocTostHHAs TOHKOM CTPYKTYpBI. I paBUTallMOHHAS IOCTOSHHASA.

KoHcTanThl, Hcnonb3yeMble IPU IEPEXOJe OT CBOMCTB MHUKPOMHpaA K
CBOMCTBaM MaKpOMHpa

[Tocrosnnas [nanka. [locrosunas bonbimana. Yucno ABoraapo.

BricokocTaOMIIbHEIE KBAHTOBEIC 3(1)(1)6KTBI KU HNX HCIIOJB30BAHUC OJIA

BBICOKOCTA0MIIbHBIE  |BOCIIPOM3BEACHMS €IUHUI] PUINICCKUX BEITUIHH.
KBaHTOBBIE 3P (ekThl 1 nX|BbicOKOCTAOMIIBHBIE KBAaHTOBbIE d3((EKTHI M HX HCIOJIb30BAHUE IS
13 UCIIOJb30BAHUE I |BOCIIPOM3BEACHHSI  €IWHUIl  (U3MYECKMX  BelIWYuH. lcmoib3oBaHue
BOCTIPOU3BEICHUS KBAaHTOBBIX IEPEX0JI0B MKy YHEPTETUUECKIUMHU YPOBHAMH AJICKTPOHOB JIJISt
eIUHML (PU3MYECKUX |BOCIIPOU3BEACHUS €IUHUI[ BPEMEHM, 4acTOTbl U AIMHBEL lMcmonb3oBaHue
BEJIMYMH. abpdexkroB Xomma wu  Jxo3edcoHa I BOCHPOM3BEICHUS  CIUHUIL
ANEKTPUYECKOTO CONPOTUBIICHHS U HATIPSKCHUS.
Hekotopeie ¢u3nueckue SBICHHS, HCHOJIb3YeMble IPHU BBICOKOTOUYHBIX
U3MEpPEHUSIX
Oddexkr Dapanes. BpameHue IUIOCKOCTH — TMOJSAPU3ANMHA  JIMHEHHO
MOJIIPU30BAHHOTO CBETa B ONTHUYECKH AaKTHUBHBIX BEIISCTBAX IO
nefictBueM MarHuTHoro mnoisia. VMcnonb3oBanue sddexra Dapanes s
HexoTopsie fusmaeckme U3MEPEHUS l\il‘aFHI/ITHOI\/JI MHIYKUAH. Opdextsr Keppa u HOKKGUJII)CB.
KBagparnunbeiii  anektpoonTtudeckuii  addexkr  Keppa.  JIlunelinbie
SIBJICHUSI, UCTIOJIh3YEeMbIE o .
18 AJIEKTPOONITUYECKHE TPOJOIBHBIN W monepeunsiid 3dextsr [lokkenbca.

IIPU BBICOKOTOYHBIX
U3MEPEHUSX

Hcnonb3oBanue 3¢ dexro Keppa u [Tokkenbca 11t ©3MEpeHUs HAIPSHKCHHSL.
[Tee303d ekt

[Ipsimoii ibe303¢ddekt. Vcrnonb3oBaHue Mbe303ICKTPUUSCKUX JaTYHKOB

A1 U3MCPCHUA CHUIT U IIaBJIeHPIfI. MHOTOKOMITOHEHTHBIE JAUHaAMOMCTPHEI.
OS¢ dexr Honmnepa

JIOMIIepOBCKOE CMEIICHNUE YaCTOThI. JOMIepoOBCKUE H3MEPHUTENN CKOPOCTH.
Pe3oHaHCHBIE SIBIICHHS HA KBAHTOBOM YPOBHE




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

[TpucTynas K U3y4eHHIO TUCIMILIMHBI, 00yJaloneMycsi HEOOXOIUMO B IEPBYIO O4Yepe/ib 03HAKOMUTHCS
cogepxanuem PIIJ] , a Taxke METOOUYECKUMH YKAa3aHUSMHU IO OpraHU3allld CaMOCTOSATENbHOW paboThl U
IIOATOTOBKH K IPAKTUYECKUM 3aHATHAM.

[Tpy mOAroTOBKE K IPAKTUYECKUM 3aHATUSM U B paMKaX CaMOCTOSTEIbHOW padOThl MO HU3YyYEHUIO
JUCLUIUIMHBI 00y4YaroImuMcs: HE0OX0JUMO:

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUHM MAaTEpUANl U JOMOJIHUTL €ro ¢ Y4eTOM
PEKOMEHIOBAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

- IpA CaMOCTOSTEIIBHOM H3yYEHUHM TEOPETHYECKOW TEMBI CHEJaTh KOHCIIEKT, MCIOJb3Ys
pekomenioBanHbie B PITJ] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHMs] B pAMKax U3y4aeMOU TEMBI;

- OTBETUThb Ha KOHTPOJIbHBIE BOMIPOCHI IO TeMme, Hucnoib3ys marepuansl POC, nubo rpynmnoBble
VHJMBU1yaJIbHBIC 3a/1aHMs], [IOJArOTOBIECHHBIE NIPEIIOAABATENIEM;

- IOATOTOBUTHCS K IPOMEXKYTOUHOM aTTeCTaluy.

7. OueHo4Hble MATepPHAJIbI JJsl NMPOBEJCHUS] TEKYILIEero KOHTPOJISI yCIeBaeMOCTH U INPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeueHb KOMIIETEHIIMH ¢ yKa3aHUEM 3TAIlOB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCLIMITIIUHBI

Ko u HaumeHnoBaunue

Ne Kontponupyemsle pa3zienbl TUCHUITIMHbI . Bun onenounoro
MH/INKAaTOpa KOHTPOJIUPYEMOMH
/1 (Motyis) cpencTaa
KOMITETEHIINH
1 [Marepus u qBuXKEHHE OIIK-1.1 onpoc
2 OeMeHThI COBPEMEHHOM ¢buznyeckoin OIK-1.1 ompoc
KapTUHBI MUPA
3 |Dwusnveckue BEITUIHHBI U UX CIUHUIIBI OIIK-1.1 onpoc
4 | ®Ouznyeckuil KOHTUHYYM OIIK-1.1 onpoc
5 |KoHncTanTel MakpomMupa OIIK-1.1 OIpoc
6 |KoncTanTel MuUKpoMupa OIIK-1.1 orpoc
KoHcTaHThl, Hcnionb3yeMble NpU Mepexoae OT
7 ’ Y DH TICPEXO OITK-1.1 ormpoc

CBOWCTB MMKPOMHMpA K CBOHCTBaM MakpoMHpa

dyHIaMeHTaATbHBIC PU3NICCKUE KOHCTAHTHI U
8 |ux wucrmoiabp30BaHWE TIPH BBHIOOPE EIMHUIL OIIK-1.1 IMUCM. OTYET
(DM3HMYECKUX BEIIMUHH.

OyHmaMeHTaIbHBIE GU3NIECKHE KOHCTAHTHI U
9 |ux wucmonb30BaHWE TPU BHIOOPE EIAUHHIL OIIK-1.1 orpoc
(hU3UUECKUX BETMUNH

10 |KBaHTOBBIEC TIEPEXOBI OIIK-1.1, OIIK-1.2 orpoc

11 |Dddextsr Xomna u [Jxo3epcona OIIK-1.1, OIIK-1.2 oIpoc

BoicokocTabmiibHble KBaHTOBBIE 3(PQEKTH U
12 |ux wucnonp30BaHME A1 BOCIPOU3BENCHUS OIIK-1.2 IIUCM. OTYET
eIMHUT] PU3MUECKUX BEITHINH

BricokocTabunbHble KBaHTOBBIE 3(PQPEKTH U
UX UCTIOIb30BaHUE IS BOCTIPOU3BEICHHS

13 OIIK-1.2 oIpoc




eIUHHI] GU3UICCKUX BEITMIMH.

14 [BeicokoTemmeparypHas CBEpXIPOBOANMOCTD OIIK-1.2 ompoc

15 [HnaTepdepenius 31eKTpoMarHuTHBIX BOJTH OIIK-1.2 onpoc

16 |Pe3onancHbIe sIBIIEHHUS HA KBAHTOBOM YPOBHE OIIK-1.2 orpoc
Hexoropsie dusndeckue SIBIICHHUS,

17 [ucnonb3yembie pu BBICOKOTOYHBIX OIIK-1.1, OIIK-1.2 orpoc
U3MEPEHUSIX
Hexoropsie dusndeckue SIBIICHHS,

18 |ucmonb3yemsbie npu BBICOKOTOYHBIX OIIK-1.2 OTIpoC
U3MEPEHUSIX

19 |Ox3amen OIIK-1.1, OIIK-1.2 buner

7.2. TUNOBBIE KOHTPOJIbHBIE 3aJIaHMsI UM HHBIE MaTepHajIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIE
ISl OLIEHKW 3HAHWW, YMEHHI ¥ HABBIKOB U (WJIH) OIBITA TPO(ECCHOHATBHOM JeSITEIbHOCTH, XapaKTEPH3YIOLIIX
3Tansl HopMUPOBAHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCIUTIIMHBI

s npoBepku chOpMUPOBAHHOCTH MHIUMKaTOpa AocTuxkenus kommnereHmu OITK-1.1, OIIK-1.2

1 JIBuxeHHe Kak coco0 CyLeCTBOBAaHUS MaTepuu

2 OTKpBbITHE JEIUMOCTH aTOMa, KOHEYHOCTh JAEIMMOCTH ITPOCTPAHCTBA-BPEMEHH.

3 B3aumooOpaTuMOCTh MaTEPUU U IHEPTUU

4 PackpoiiTe CBOMCTBO MUKPOMHUPA — «IUCKPETHOCTH)»?

5 PackpoiiTe cBONCTBO MUKPOMUPA — «KOPITYCKYJISIPHO-BOJIHOBON Ayain3m»?

7.3. Cuctema OlCHUBaHUSI pPE3yJIbTaTOB 06yquI/m 0 AUCHMIIINHE (MOI[y.]'IIO) IIpu MNpoBCACHHUU TCKYLICTO

KOHTPOJIS] YCIIEBAEMOCTHU

O1LIeHKa «OTIAYHO
(3auTeHoO)

3HaHMSL:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHU 110 BCEM pazjiesiaM
JUCIIUIUIMHBL, @ TAKXKE [10 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 3a MpeAesbl yueOHOH
IIPOrpaMMBl;

- TOYHOE HCII0JIb30BaHUE HAyYHOW TEPMUHOJIOTHH, CUCTEMATHUYECKHU IPaMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIOMOJHUTENIBHOM JINTEPATYPHI,
pPEKOMEHI0BaHHOM paboyeill mporpaMMoii 1o JUCHUIUIMHE (MOIYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHLCS B TEOPUAX, KOHLENIUAX U HANPABICHUAX AUCLUIIINHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYTUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITN;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOMKHBIE TPOOJIEMBI
HECTaH/IapTHbIE CUTYaIUH;

- IPUMEHSET TEOPETUYECKHE 3HAHUSI [ BBIOOpA METOIUKHU BBITOJTHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ymnpeyHo BiIaJieeT HHCTPYMEHTapHeM y4yeOHOM TUCIUIUIMHBI, yMEHHE €ro

3¢ (peKTUBHO NCIOJIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYMIIOBBIX 00CYKICHHUSAX, BBICOKUI YPOBEHb KYJIbTYpPbI HCIIOJHEHHUS 3aaHUI




OrneHka «xoponio»
(3auTeHO)

3HAHUSA:
- IOCTAaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 NUCLUILIUHE;

- YCBOCHHME OCHOBHOM M JIOTIOJTHUTEILHOM JTUTEPATYPHI, PEKOMEHIOBAaHHOH paboueit
IpOrpamMMoil Mo JUCHUILUIUHE (MOJIYIIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICHIIUAX 1 HAIPABICHUIX
JTUCIUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TUHTBUCTUYECKU U JIOTUYECKU MTPABUIILHO
U3JIaraeT OTBETHI Ha BOIIPOCHI, YMEET JesiaTh 000CHOBAHHBIE BHIBOJIBI;

- BlIaJIcET MHCTPYMEHTapUeM IO JUCIUILINHE, YMEHUE er0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUHN HAYYHBIX U TPO(HECCHOHATBHBIX 3a71a4

HaBBIKU:

- CaMOCTOsITENbHAS paboTa HAa MPAKTUIECKHUX 3aHSATHUSAX, YIACTUE B TPYIIIOBBIX
00CYXJI€HUSX, BBICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 33/JaHUM;

- CpeHUl ypOBEHBb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B paboueil mporpamme
KOMIIETCHIIN;

- 0e3 3aTpyJHEHU BHIOMPAET CTAHJAPTHYIO METOJIMKY BBITIOJIHCHUS 3aJaHUN;

- 000CHOBBIBAET XOJ pElICHU 3a/1a4 0e3 3aTpyTHEHUI

Ouenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHo)

3HAHHUS:
- TOCTATOYHBI MUHUMAJIbHBIA 00BEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHJOBAaHHOHN padoyueil mporpaMMoit;

- UCIIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUIMCTUYECKOE U JJOTUYECKOE
W3JI0KEHUE OTBETA HA BOMPOCHI, yMEHHE JIENIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
OO0k

YMEHUSA:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLIEIHUAX U HAIIPABICHUAX 110
JTUCLUILIMHE U JaBaTh UM OIICHKY;

- BIIaJICET MHCTPYMEHTapueM y4eOHON AUCIUILINHBI, YMEHUE €T0 UCII0Ib30BAaTh B
pelIeHUN TUTIOBBIX 3a/1a4;

- YMEET I0J1 pyKOBOJICTBOM MPENOJaBaTesl pellaTh CTaHIapTHBIE 3a0a4n
HaBBIKH:

- paboTa moj pyKOoBOJCTBOM MPEMNOIaBATENS HAa TPAKTHUECKUX 3aHATHUSX,
JIOTTYCTUMBINA YPOBEHb KYJIbTYPhl UCTIOJIHEHHS 3aJJaHUH;

- TOCTaTOYHBI MUHUMAJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTH 3aBICHHBIX B
paboueii mporpaMMe KOMITETECHIIHIA;

- UCTIBITHIBAET 3aTPYAHEHUS MTPU 0OOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3a/1aHU

Ouenka
«HEYIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HaAHMSL:
- (pparmeHTapHbBIE 3HAHUS IO JUCIUILINHE;

- OTKa3 OT OTBETa (BBIOJHEHHUS MUCbMEHHON PaboOThI);

- 3HaHHME OT/IEJIbHBIX HCTOUHHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMMoi no
JUCLUIUINHE;

YMEHUS:

- HE yMeeT UCI0JIb30BaTh HAY4YHYIO TEPMUHOJIOTHUIO;

- HaJn4re rpyObIX OmuO0K

HaBBIKU:

- HU3KHMI YPOBEHb KYJIBTYPBI HCIIOTHEHUS 3a/1aHNN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOATENbHOM padoThI,

- HE MOKET 000CHOBAThH AJITOPUTM BBITTOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCH M IMPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMSI IPOMEXYTOYHOW aTTECTalMH
oOyuaromuxcsi, He0OOX0AUMBbIE ISl OLIEHKH 3HAHWW, YMEHHH M HaBBIKOB U (MJIM) OMbITa MpOodeccHoHaTbHOM
JESTeNbHOCTH, XapaKTepU3YIOIIMX dSTambl  (OpMUPOBAHHMS  KOMIIETEHIMH B  IPOLECCe OCBOEHUS
00pa3oBaTeILHON IPOrpaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS
1. JIBmkeHue Kak crocol CyIIecTBOBAHUS MaTepHH
2. OTKpBITHE AETUMOCTH aTOMa, KOHEYHOCTH JI€TMMOCTH IPOCTPAHCTBA-BPEMEHHU.
3.B3aumoo6paTUMOCTh MaTEPUU U IHEPTUU
4. PackpoiiTe CBOMCTBO MUKPOMHPA — «IUCKPETHOCTH)»?
5. Packpoiite CBOICTBO MUKPOMHPA — «KOPITYCKYJIIPHO-BOJIHOBOH 1yasiu3m»?
6. PackpoliTe CBOMICTBO MUKPOMHUPA — «HEOMPEICTICHHOCTh)?
7 Ilepexon OT CBOMCTB MUKPOMUPA K CBOMCTBAM MaKpOMHUpA.
8.JlaiiTe onpenenenue GU3MIESCKOM BEIIMUNHBI
9.Ilepeuncnure ocHoBHbIE eauHUIBI CU
10.0cHOBHOE ypaBHEHHUE U3MEPEHUS.
11.ITpunuun HeonpenenenHoctu Ielizenbepra
12.Teopema HaiikBucra
13.IIpuHIMI B3auMOAeHCTBUS TIPUOOPa U 0OBEKTA H3MEPEHHUS
14. TIpuHIUI TEXHOJIOTUYECKOTO HECOBEPILIEHCTBA MPUOOPOB
15.ITpuHIUTT BO3JCHCTBYSI BHEITHUX BO3MYIIICHU HA TIPUOOP
16.ITpuHLIKIT HECOBEPIICHCTBA TEXHOJIOTHH U3MEPEHUs
17. lnHa 3eMHOrO MepHIaHa Ha YpOBHE MOpPS
18.Ilepeuricnute OCHOBHBIE KOHCTAHTHI MUKPOMHUPA
19. Ilepuon obparieHust 3eMiI BOKPYT OCH
20. Ilepuon obpamenus 3emnu Bokpyr ConHia
21. Yckopenue mpu CBOOOTHOM ITaJICHUN
22. CKOpOCTh CBETA B BAKyyMe
23. Macca u 3apsij 3JIeKTpoHa
24.Macca u 3apsj JIeNToHa.
25.I'npoMarHuTHOE OTHOILIEHUE 3JIEKTPOHA
26.'upoMarHuTHOE OTHOIICHHE ITPOTOHA
27.KBaHT MarHUTHOTO OTOKA
28.ITocrossaHas Gou-Kimimara (kBaHTOBBIH A ekt Xomna).
29.ITocrositHHAs TOHKOM CTPYKTYpBI
30.I'paBUTaIIIOHHAS TIOCTOSTHHAS
31.IloctosuHas [1nanka
32.IloctostHHas ABoragpo
33.IloctosauHas boiabpiimana
34.dyHKUMOHAIbHAS CXEMa LIE3UEBOT0 perepa 4acTOTh
35. IloHsiTHE «KBAHTOBAsE METPOJIOTHSI»
36. IlepeuncianTe BbICOKOCTaOMIbHBIE KBAHTOBBIE APGEKTHI U IPUBEAUTE IPUMEPHI UX
UCIIOJIb30BaHUS JUIsl BOCIIPOU3BEIEHUS €MHUL (PU3NUYECKUX BETHUUH
37. Kak ocymiectBisieTcst BocripousBenenue ['TID equnui BpeMeHu, 4acTOThI U ITTUHBI
38.JlaiiTe coBpeMeHHOe OnpeieIeHne CEKYHIbI
39.CBepXnpoBOAUMOCTD
40.CBepXTEKyUECTh
41.KBanroBslii apdext Jxo3edpcona
42. Yo Takoe KynepoBCKUE Mapbl?
43. BonmpTaMiiepHas XapakTepUCTHKA K03e(hCOHOBCKOTO Mepexoia
44 KBanToBbIif 3¢ ekt Xomna
45. OnuiuumTe X0UIOBCKYIO CTPYKTYPY METAIUI-IUAIEKTPUK-TTOTYIPOBOTHUK
46. KaxkoBa 3aBUCUMOCTb XOJJIOBCKOTO COITPOTUBIIEHHSI OT INIOTHOCTH JIEKTPOHOB B CIIOE
47 IlpuBenute mpuMepsl UCTIOIB30BaHM P dexToB Xosta u [[xo3edcoHa B METPOJIOTHUH.
48.IlpuBeaure Ki1accu(UKAIIMIO TUTIOBBIX (PU3NYECKUX SIBIICHUH, UCTIONB3YEMBIX PU
BBICOKOTOUYHBIX U3MEPEHUSX.
49 IlpuBenuTte npuMepsl UCIIOJIB30BAHNS METOI0OB KBAHTOBOW METPOJIOTMH JUIsl TOBBIILICHUS
TOYHOCTH U3MEPEHUI
50.ITepeuncnuTe J1€KTPOMArHUTHbIE (PU3UUECKUE SBIICHHS, UCTIONIb3yeMble IIPU
BBICOKOTOUYHBIX U3MEPEHUSX.
51.BbicokoTemnepaTypHas CBEpXIIPOBOIUMOCTb



52.IlosicHUTE CYITHOCTH TEPMOIIYMOBOI'O METOJ1a U3MEPEHMS TEMIIEPATYpPbI
53.M3Mepenne CBEpXHU3KUX TeMIIEpaTyp ¢ moMonisio dddekra xo3edcona
54.TlosicHuTe MPUMEHEHUE JIa3ePHBIX HHTEP()EPOMETPOB [T U3MEPEHUS TUITOBBIX
MEXaHUYECKUX BEJINYUH C OOJIBIION TOUHOCTHIO

55./IByxutyueBoii nunteppepomerp MaiikenbcoHa

56.Crioco6 peHTreHOBCKOW HHTEphEepOMETPUH

57.11puBenuTe npuMepsl UCIOIB30BAHUS SIBJICHUSI SJIEKTPOMAarHUTHOM MHTYKIIUH JUJIS
MU3MEPEHUI TUIOBBIX 3JIEKTPUYECKUX BETUUUH

58.9¢ddexT Dapanes u ero UCIOIH30BAHUE B METPOJIOTHHI

59.M3mepenne HanpsoKeHUsI ¢ UCTIob3oBanueM 3 dekra Keppa

60. V3mepenne HanpspkeHHs ¢ ucronb3oBanueM ¢ dexra [Tokkennca
61.Mcnonb3oBanue mbe3o3pdexra 11 n3MEepeHus CUJl U TaBICHUI

62.CriocoObl U3MepeHus, OCHOBaHHBIE Ha UCTIONIb30BaHUU Y dekra Jorrepa

63. IlosicHuTe CyIIHOCTh MAarHUTOPE30HAHCHBIX METOJIOB C ONITHYECKOW HAKAYKOl aTOMOB
U MX UCIOJIb30BaHUE B METPOJIOTUH.

64. B yem 3akirouaeTcs MAarHUTHBIA pe30HaHC?

65. MeTon siiepHOro MarHuTHOro pe3onanca (SIMP)

66. MeTo1 cBOOOIHOM siIepHOM Tpeneccuu. Tecimamerp.

67. Ins xakux ueneit u B kakux CU npumeHnsieTcss METO siA€pHONA HHAYKIMU?

68. Jli11 Kakux U3MEpPEHU UCIIONb3YETCSI METO/I 1IEPHOTO PE30HAHCHOTO MOTJIOEHUsA?
69. Meron 3/1eKTpOHHOIO TapaMarHUTHOro pe3onanca (O11P)

70. B uem 3akitouaetcs 3pdext 3eemana?

71. Ha yem ocHOBaHbI MarHUTOPE30HAHCHBIE METO/IBI C ONITUYECKOM HAKAYKON aTOMOB?
72. Meron usmepeHnusi, ocHoBaHHbIN Ha 3 dexte Meccbayspa

73. 3smepenne TemnepaTypbl METOJIOM SIIEPHOTO KBAAPYIOILHOIO PE30HAHCA

74. PacckaxkuTe 0 TUMIOBBIX (PU3NYECKUX 3aKOHAX, UCIIOJIb3YEMBIX B U3MEPHUTENbHOM
TEXHHUKE

75.Cxema npubopa UHEPIHUOHHOTO IEHCTBUS

76.11oscHuTe cynmHoCTh 3akoHa [lackans U ero ucroap30BaHuE 1711 U3MEPEHUS JaBICHUS
77. IlosicHUTE CYIIHOCTB 3aKOHAa ApXUMEZa U €r0 UCIIOIb30BaHKE ISl U3MEPEHUS
TUIOBBIX (PU3NYECKUX BETUUNH

78.MastHukoBsle CH nmapaMeTpoB TMHEMHOTO ABUKCHHUS

79. AnddepeHninanbHbIil MAHOMETP U €T0 UCTIOJIB30BAHUE B METPOJIOTUHU

80.KakoB mupokuii Kj1acc METOJI0B, OCHOBaHHbBIX Ha U3MEPEHUH COOCTBEHHO BEKTOpa
CKOPOCTH U €T0 COCTaBIISIOIINX ?

81. Pacckaxkure 0 TEpMOAHEMOMETPUUECKOM METOJIE U3MEPEHUSI CKOPOCTH BO3AYyXa
82. TlosicHuTe MPUHIIUIT IEHCTBUSI CBETOJIYYEBOTO OCHHIIIorpada

83. KakoB npuHIuN 1E€HCTBUS U3MEPUTEIBHOTO MEXaHU3Ma MarHUTORJIEKTPUYECKON
CUCTEMBI?

84. Kak ycTpoeH npu0op it 0OHapyKeHUs SJEKTPUUECKHUX 3apsaI0B? DIEKTPOMETD.
85. [losicHuTe NMpUHIMI JEHCTBUH 3JIEKTPOMEXaHUUYECKOT0 peoOpa3zoBaTelis
AIIEKTPOJMHAMUYECKON CUCTEMBI

86. Kak ycTpoen npeoOpa3zoBateib 3J€KTPOCTATHUECKOW CUCTEMBI?

87. KakoB npuHIMIT AEHCTBUS NPHOOPOB 3IEKTPOMATrHUTHON CHCTEMBbI?

88.Kak ycTpoeH ra3oBblil TEPMOMETP ITOCTOSITHHOTO TOKa?

89.KakoB npuHIUI A€HCTBHUS MAaHOMETPUUIECKUX TEPMOMETPOB?

90. Pacckaxxute o (pU3NUECKUX 3aKOHAX, PEATM30BAHHBIX B )KMJIKOCTHBIX MAHOMETPUUYECKUX
TEPMOMETPAX

91.Kak ycTpoeH TepMoaniekTprudeckuii mpeodpazoBaTeiib?

92. KakoB npHHIUN AEUCTBUS TEPMOPEIUCTOPOB?

93. Ha kakux (pu3nueckux 3akoHaX OCHOBAHbI MMPOMETPHUUECKHE METO bl U3MEPEHUN
TEMIEPATYPHI?

94 Kak ximaccuuupyroTcs MUPOMETPHI B 3aBUCUMOCTH OT BXOJHOUW BEJIMUNHBI?

95. Kakue cpencTBa u3MepeHus peann3oBaHbl Ha 3akoHe Credana-boabsimana?
96.I1osicHuTE METOT U3MEPEHMS IIBETOBBIX INPOMETPOB

07.KakoB MOUHIINAT TEUCTBUS SIDKOCTHBIX TTHDOMETDOR?



98. IlosicHuTE CYIIHOCTB 3aKOHA BuHa 1 ero ncnoiap30BaHue A U3MEPEHUS TEMIIEPATYPBI

99. aiiTe onpeaeneHrue MOHATUS «ITAJIOH €IMHULIBI

100. Kak ¢pyHKIHOHUPYET «CHCTEMa BOCIIPOU3BEICHUS €AUHUIL BETUYHH»?
101. KakoBa npoiieaypa BOCIIPOU3BEICHUS €UHUL] BETUINH

102. Yro npencrasisier coboii mepBUUHBIN 3TanoH? [IpuBenuTe npuMepsl.
103. Yto npencrapistoT coOoii dTaoHbl-cpaBHeHus? [IpuBenure mpumepsl.
104. Yro npexncrasisitoT coboi 3Tanonbl-ceuaerenu? [Ipuseaure npumepsl.
105.Yt0 moHrMaeTcs moJi MpoCIeKUBAEMOCThIO 3TAJIOHOB?

106. Yto HEOOXOIUMO ClIeNaTh, YTOOBI 00ECTICUUTh IIEHTPATU30BAHHOE PEIICHUE BOTIPOCOB

HpOCJ’Ie)KI/IBaeMOCTI/I?

107. Kak peanu3zoBaTh TpeOOBaHUS K HEHTPAIM30BAHHOMY PEIICHUIO BOIIPOCOB

HpOCJ’Ie)KI/IBaeMOCTI/I?

108. UTo cocTaBinsieT STaJIOHHYIO 0a3y cTpaHbI?
109. KakoBa poJib TEXHUYECKOH MOJICUCTEMBI TOCYAAPCTBEHHON CHCTEMBI 00€CTICUCHUS

eaunctBa udmepennit (I'CHU)?

110. KakoBBI OCHOBHEBIC 3aa4i IroCyJapCTBEHHBIX HAYYHBIX METPOJIOIHYCCKUX

MHCTUTYTOB?

111. Kak nocturaercsi TpeboBaHUE «KHEM3MEHHOCTH» 3Taj0HA?
112. JInst kKakux 1eieid 3TaloH JOJDKEH 00J1a1aTh CBOMCTBOM «BOCIPOU3BOAUMOCTE»?

113. Kak obecnieunBaeTcsi Ha MPaKTUKE IPUMEHEHUE CBOMCTBA «CIMYAEMOCTh»?

», IPUBEIUTE TIPUMEPBI.

114. KakoBBI METPOJIOTHYECKHE CBOMCTBA, ONMPEACIISIONINE 001aCTh MTPUMEHEHUS dTATOHA?
115. KakoBbl CBOMCTBA, ONPEIETAIOIINE TOYHOCTh PE3YJIbTATOB U3MEPEHUS?
116.KakoBbl KOHKpETHBIE TPEOOBaHUS K METPOJIOTHYECKUM XapaKTEPUCTUKAM dTaloHa?
117. KakoBa 11e716 cO31aHUs CIEUAILHOTO dTaJIoHa?
118. Kakue crnieninanbHbie 3TaIOHBI co31aHbl B PD?
119. KakoBo Ha3zHaueHHe ClIEUAILHOIO dTajIoHa?
120. Jlnst 9ero CirykKuT MOBEpOovYHasi cxema?

121. Yro npencrasisieT coO0H JTOKaIbHAS TTOBEpOYHAs cxema?

7.4.2. IlpakTrueckue 3ajaHus 171 MPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJyarommxcs
Paccuntarh Ha KakMX 4acToTax MOKET paboTaTh BOJOPOAHBIN perep YacToThl, 11 cepun PyHre.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKkTa) (MPU HATUIHUH)
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MIPETYCMOTPEHBI

7.5. Meronudeckue MaTtepuaibl, ONpeaessioue NpoLueayphbl OLleHUBAaHUs 3HAHUHN, YMEHUI, HaBBIKOB U (MJIHN)
OTIbITa MPO(PECCUOHANBHOM EATEIbHOCTH, XapaKTePU3YIOIIUe 3Tallbl POPMUPOBAHUS KOMIIETEHIIUH

IIpouenypa npoBeneHHS MPOMEXKYTOUHOM aTTeCTallMM W TEKYLEro KOHTPOJISA YCIEBAEMOCTHU
perIaMeHTUPYETCS JIOKAIbHBIM HOPMAaTUBHBIM aKTOM,

ONpCACIIIOIINUM  TIOPAAOK OpraHu3aliii MU IMPOBCACHHA TCKYHICTO KOHTPOJIA

MIPOMEXYTOUHOM aTTecTali 00yJaromuxcs.
[Tponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETEHUUI MpPH NPOBEJCHUM TEKYLIEro KOHTPOJIS

npuBeaeHa B I1. 7.1.

TunoBble KOHTPOJIbHBIE 3a1AHUS WJIM UHBIE MAaTEPHAIIbI TEKYIIETO KOHTPOJISt TPUBEJAEHBI B 11. 7.2.
[IpomexxyTodHast aTTecTamus Mo JUCIUTITHHE TPOBOUTCS B (pOopMe 3aueTa ¢ OLIEHKOM.

3a4eT ¢ OlEHKOM MpoBoaUTCS B (hopMe cobecemoBaHusl.

7.6. Kpurepuu oneHrBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUHU POMEKYTOUHON aTTecTalluu

YDOBCHB OCBOCHUS U OLICHKA

Onenka
Kpurepun
«HEY/I0BJIETBOPUTEIb
OLICHUBAHUS
HO»

OueHka
«YIOBJICTBOPUTEIIbH
o»

OI_ICHKa «XOopo1mo»

OI_IGHKa «OTIHUYHO»

«HE 3a4YTCHO»

«3a4YTCHO»

yCnieBacMoCT U




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3a/laHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHI, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Toxazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIbIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCHHUA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer omu6ox
BBITIOJIHCHUH 3a7aHuii, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIICHHBIX 3a
JTUCIMIUTAHOMW, W TPEACTABISAET COO00H cpeqHee apu(pMETHIeCKOe OT BBICTABICHHBIX OIEHOK IO OTICIHHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISCTCS, €CITU CpelHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

Or1eHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CIIH CpeHee apu(PMETHISCKOS HAXOUTCS B MHTEpBAJIe
oT 3,5 no 4,4.

Or1ieHKa «yIOBIECTBOPUTEITBHOY/ «3a4TEHOY» BBICTABIISIETCS, €CITH CpeHee apuPMETHISCKOE HaXOAUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OreHKa «HEYAOBIIETBOPUTEIBHOY/ «HE 3a4TEHO» BBICTABISCTCSA, €CIM CpeaHee apuMeTHIecKoe
HaxoauTcs B uHTepBae ot 0 10 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

KommuecTBo
IK3EMILIAPOB/3JIEKTP
OoHHBIIT agpec DbC

Ne ABTOp, Ha3BaHHE, MECTO U3JIAHUS, U3/1aTEIHCTBO, TOJ U3AAHUS YISOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHASl JJUTEPATYPA

CagenweB U. B., KBanToBas ontuka. AtomHas ¢usuka. Ousnka TBEpIOTo Tena.
1 |®usuka atomHoro sapa u sjaeMeHTapHbix vactuil, CaHkt-IlerepOypr: Jlaws, 9bC
2019

2 CasenbeB U. B., DnektpuuectBo u MarHeTusMm. Bonsbl. Onrtuka, CaHKT-

[Tetepbypr: Jlanb, 2019 9BC

3 CapenveB U. B., DnexrpuuectBo. Konebanus u BonHBL. BomHOBas omnrtuka, SEC
Cankt-IletepOypr: Jlanb, 2019

4 |Casenwes U. B., KBantoBas mexanuka, b. m.: Jlans, 2018 OBC

5 |CagenneB U. B., Mexanuka. MonekynsipHas ¢usuka, b. m.: Jlanp, 2018 9bC
CagenneB U. B., KanToBas ontuka. AtoMHas ¢puszuka. @us3mka TBEpIOTo Tea.

6 |®usuka aTOMHOTO spa W 3JIEMCHTAPHBIX 4acTHIl: YueOHoe mocobue, b. Mm.: 9BbC
Jlansn, 2018

7 |CasenneB U. B., Mexanuka. Dnektpoaunamuka, b. m.: Jlane, 2018 9bC

JlomoJIHMTEIbHAA JIMTEepaTypa

1 I'epubepr I'., CaenbeB U. B., Cmopoaunckuii fI. A., ATOMHbIE CIIEKTPBI U

9BbC
crpoeHne atromoB, Mocksa: Muoctp. immt., 1948
I'ypckuii U. I1., CaenweB U. B., DnemenTapHas ¢pu3uka ¢ mpuMepaMu perieHus
2 |3amau, M.: Hayka. ['maBHast pegakuusi GH3HKO-MaTeMaTHISCKON JIMTEPATYPBI, 9BbC

1989

Banwskosckuit C. H., XXununckuii A. I1., Camogyposa U. JI., O6oporoB B. A.,
1 O6oporoBa B. A., ®wusuka. UY.l. Ousuveckue OCHOBBI MEXAHHUKHU. 3EC
DIEKTPUUYECTBO. DneKTpoMarHeTusM, MockBa: MOCKOBCKMN TEXHUYECKUU
YHUBEPCHUTET CBI3U U nHbopMaTuku, 2018

OO6yuaromuecs U3 yrciaa uHBaIUA0B 1 i ¢ OB3 obecnieunBatoTcs e4aTHBIMU U (WJIH) 3J1€KTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/10POBBS.

8.2. Ilepeuenp pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX IS
OCBOEHUS AMCUUIIINHBI (MOJYJIs)

HaumenoBanue pecypca cetn «IHTEpHET» DNeKTpOHHBIN ajpec pecypca

http://lwww.spbgasu.ru/Universitet/Bibli

Pu3nyecKrue OCHOBBI U3MEPEHUIN :
oteka/Informacionnye resursy/

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPaBOYHBIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN ajipec pecypca

bubnuoreka no EcrectBennbM Haykam Poccuiickoit Akagemun Hayk (PAH)|www.ras.ru

Tex.JIut.Py - TexHHUeCcKas uTepaTypa http://www.tehlit.ru/
Enuuelii  9MeKTpOHHBIH  pecypc  y4yeOHO-METOJUYECKOH  JIMTepaTypbl

CIIGLACY www.spbgasu.ru
Bceepoccuiickuii  MHCTUTYT HaydyHOM UM TEXHUYECKOH UHGOpManuu .
(BUHITH) Www2.viniti.ru

Poccuiickast rocynapcTBeHHasi OMOIHOTEeKA WWW.Isl.ru




®denepanbHbIii  00pa30BaTENbHBIA MOPTAT
o0pa3oBaresbHBIM pecypcam”

"EnuHoe OKHO [gocTyma K

http://window.edu.ru

Hayunas snexrponnas 6ubnanorexa eLIBRARY.RU

Hayunas JIEKTPOHHAS
oubamoreka ELIBRARY.RU

DNeKTPOHHO-OMOINOTeYHas  CUCTeMa

crynaeHra'

n3aarejibCTBa

Koncynprant https://www.studentlibrary.ru/

DaeKTpoHHO-0MbIMoTeuHas cucreMa usgarensersa ' IPRbooks”

http://www.iprbookshop.ru/

DNIEeKTPOHHO-O0MOIMOTeUHas cucTeMa n3aarenbersa "Jlans"

https://e.lanbook.com/

OnexTpoHHas oubnnoreka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucrannuoraoro ooyuenust CIIoI'ACY Moodle

https://moodle.spbgasu.ru/

JlaGopaTopHble pabOThI 11O THIAPABIUKE

http://www.labrab . ru /spbgasu

HNHTepHeT-TpeHakephl B chepe o0pa3oBaHus

http://www.i-exam. ru

8.4. llepeyenp WH(GOPMAIMOHHBIX TEXHOJOTHM, HCIONb3YEMbIX MpPU OCYIIECTBICHUH OOPa30BATEIBLHOTO

mporiecca 1O JIUCHUILTUHE,
MPOrPaMMHOTO O0eCTICUeHUs

BKJIrO4asA IMCPEUYCHb JIMOCH3HMOHHOI'O M CBO6OI[HO PacIIpoCcTpaHACMOro

HanmenoBanue

Crioco0 pacrpocTpaHeHHs
(JTMIIEH3MOHHOE MJIM  CBOOOIHO
pacrnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r [Iporpammuble
npoayKkTel Maiikpocodt, goroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel MalikpocodT, goroop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00eCIIeYeHUEe TUCIUITITMHbI
CBefieHHs1 00 OCHAIIEHHOCTH YYEOHBIX ayAUTOPUIN M MOMENICHUH JIJIsl CAMOCTOSATENbHOM paboThI

HaumeHnoBaHue yueOHBIX ayAUTOPHUM U TOMELIEHUI
JUIS CAMOCTOSITENTbHON pabOThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeAcTBaMu 00y4YeHuUs

VYuebHas ayautopus I TPOBENEHHUS  3aHATUH
JIEKIIMOHHOTO  THIIA, KOMIUIEKT MYJIbTUMEIUNHOIO
000pyI0BaHUs [IEPCOHANIBHBIN KOMIIBIOTE
39. VYwueGHBIE ayauTOpUHM TSI  TIPOBEICHUS pyA N (nep b,
s MYJIbTUMEINITHBIN MIPOEKTOpP,  IKpaH, ayauo-
JEKINOHHBIX 3aHATHH .
cucrema), J0CKa, SKpaH, KOMIUIEKT y4yeOHOH Mmebenw,
noakmoueHne Kk kommbrotepHoi cetu  CIIGIACY,
BbIX0J1 B IHTEpHET.
39. VYueGHuble ayauTopuu Juis  npoBeaeHus|Kommiekt MYJBTUMEAUNHOTO 000pya0BaHUs
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO|(II€pCOHANIbHBII KOMIIBIOTED, MYJIbTUMEIUIHBINA

MIPOEKTUPOBaHUS (BBIOJHEHUSI KYpPCOBBIX pPadoT),
TPYIIIOBBIX W WHAWBHIYAIBHBIX KOHCYIJIbTAIIHH,
TEKYIIEro KOHTPOJIS ¥ POMEKYTOYHON aTTecTallun

MPOEKTOP, JKpaH, ayauo-CUCTEMA), JTOCKA, KOMIUIEKT
y4aeOHOU MeOeNn, OIKITI0YeHHE K KOMITBIOTEPHOUN ceTH
CII6I'ACY, Bbixon B UHTEpHET.




39. VYueOHbBIE ayaUTOpUH I CAMOCTOSITEIBLHOM
paboThl

ITomemmenue U1 CaMOCTOSITEILHOU paboThI
(KOMIIBIOTEPHBIN KJ1acc):

[IK-12 mT. (cuctemMHBI OJIOK, MOHUTOp, KJIaBUATYypa,
MBIIIIE) €  YCTAHOBJICHHBIM  MYJIBTHMEIUHHBIM
obopynmoBanueM (IIPOEKTOp, OSKpaH, KOJOHKH) C
nocTyrnoM K cetu «MHTepHeT» U 00ecredeHHeM JOCTya
B DJIEKTPOHHYIO HH(GOPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGIACY; nocka MapkepHas; KOMILUICKT
yaeOHOl MeOenu Ha 12 mocago9YHbIX MECT.

39. MexkadenpanpHas 1adopaTopusi:
Cexkuus A

I'mppaBnuueckas mammbHa  30tc;  McenblTaTtenbHas
mammHa 140tc; [Ipecec runpasnuueckuii S0tc; Mamuna
ucnbiTarenbHas 50tc; I[Ipecc ruapaBamueckuit 500Tc;

YHuBepcanbHas HanoJbHAas HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 100 xH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXaHUYECKAas MammHa g0 10  kH;
YHuBepcanbHas HACTOJILHAS HCIBITATEIIbHAS
AIEKTPOMEXaHUYECKAst MaIllliHa 10 50xH;
YHuBepcanbHas 3JIEKTPOMEXaHUUECKasi UCIbITaTeIbHas
MalllHa 600kH; Cepgo- TUJpaBiIdyecKas
HCIIBITaTCIILHAS cHCTEeMa UTM Ha 100xH;
CepBoruapaBiandeckas BBICOKOYACTOTHAS

ucneiTatenbHas — cucrema  MaKron  ma  25kH;
CepBorujpaBinuueckasi —HCIbITaTeNIbHAs CHUCTEMa -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOH Je(PEKTOCKON Ui KOHTpOJs OeToHa;
Jerexrop crepKHEHM apMarypsl M OIpEAeNICHHE
TOJIIIMHBI 3aLIUTHOrO €105i; MOJNOTOK Ul UCHBITAHUN
oetona SilverSchmidt PC; Ilpubop mans ompeneneHus
IPOYHOCTH MAaTEepHaIOB METOJIOM OTpbIBa I10C
50MI'4.Y; Tsepmomep Equotip 3; VYnprpa3BykoBoii
npubop Pundit Lab; TDS-150 - Kommieke
u3MeputenbHblii  40-kaHaneHbI;  TDS-530-30 -
Kommnexc wusmeputenbubiii 30-kananbHblif; HoyTtOyk
ASUS X450LB-WXO0; IlopTaTuBHBIii MHOTOOCHOBHOMU
ONTUKO-3MUCCUOHHBIM  aHaJINW3aToOp  XHUMHYECKOTrO
cocraBa MetaioB u ciuiaBoB PMI-MASTER UVR Pro;
ITopratuBHBIHA PEHTIeHO-(PITyOpECIeHTHBIN
CHEKTPOMETp JI aHaJlM3a METAJUIOB C BO3MOXXHOCTBIO
onpenenenus "nerkux sanementos" X- MET 8000 Expert

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA IJIA IMOJTYYCHUA O6p330BaHI/I${ B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe @I'OC BO - 6akanaBpuaT 1o HaIpaBICHUIO MOATOTOBKU
27.03.01 Crangaptuzanus u Metposiorus (nmpukaz Munoopraayku Poccun ot 07.08.2020 Ne 901).

IIporpammy cocraBuiI:
norieHT TCMuM, x.¢-m.H. Jlerenko JI.I.

[Iporpamma o6cyxkaeHa M pEeKOMEHJOBaHAa Ha 3acelaHuu Kadeapsl TeXHOJOTUH CTPOUTENbHBIX
MaTepuaioB U METPOJIOTUHU

21.05.2021, mpotokos Ne 8

3aBeayromuii kadenpoit 1.1.4H., mpod. FO.B. ITyxaperko

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
18.06.2021, nmpoTtoxos No 2.

[Ipeacenarens YMK k.T.H., nonient A.H. Ilanun
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