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JIucT cornacoBanus pabo4dei NporpaMMel JHCIHUIUTHHEL
[Iporpammy coctaBui (a)

o, K. ¢.-M. H., JOILL % 16.04.2020 H.I1.JIaBporckas

(ROMKHOCTB, Y. CTENEHD, 3BaHHE) (moamnuee, nara) (rruimans, damMumms)
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«16» anpens 2020 r, npotoxon Ne 13
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II.T.H.,0pod. e <z 16.04.2020 A B. Konsinsios
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22.06.2020 H.B. PeureruukoBa

(MOMKHOCTE, Y. CTENEHD, 3BAHHE)

b, 0aTad HHHLHANBI, PAMHIHA
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3amecTuTeNb AUPEKTOpa HHCTHTYT% MepOnMUeckor paboTe
1.0.3aB.Kad., K.9.H., JOLL ”/ 22.06.2020 I'.C. Apmamosa-TelbHUK

(mOMKHOCTD, Y. CTEeNeHb, 3BAHHE) o,um{c;, zara) (nHMUHans!, GavMHIHs)



AHHOTaNUSA

Juctummaa «CrernyuanbHble pa3aensl GU3UKU» BXOAUT B 00pa30BATEIbHYIO MPOTPAMMYy BBICIIETO
oOpa3oBaHMs 1O HANpaBICHUIO NOATOTOBKW/ crnenuaiabHocTH 14.03.01 <«SlnepHas »sHepretuka W
TEIIOpHU3UKa» HANpPaBICHHOCTH «TEeXHOJIOrMM yhpaBleHUS B sIACpHOW »SHepreTtukey». JlucuumiamnHa
peanuzyetcs kadenpoit «Ne3y.

JucuumnirHa HaneneHa Ha (GOPMUPOBAHKE Y BBIMTYCKHUKA CIETYIOUIMX KOMITETCHIIUNA

YK-2 «CniocobeH onpeaensiTe Kpyr 3a7iad B paMKax [MOCTABIEHHOM IeJIM U BEIOUpATh ONTHUMAaJIbHBIE
CIOCOOBI UX PEUICHUS, HCXO/S U3 ICHCTBYIOIIUX MTPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTpaHUYCHUIN»

[IK-1 «CrocoGHOCTh K Yy4YacTHIO B pa3paboOTKe METOJOB IMPOTHO3UPOBAHUS KOJIMYECTBEHHBIX
XapaKTepUCTUK IPOLIECCOB, MPOTEKAIOIIMX B KOHKPETHBIX TEXHHYECKUX CHUCTEMax Ha OCHOBE
CYILLIECTBYIOIIUX METOIHK»

[1K-2 «['OTOBHOCTb K Y4YacTHIO B IPOBEACHUU (U3NUYECKOTO M YHUCICHHOTO 3KCIIEPHUMEHTa, K
MIOATOTOBKE COOTBETCTBYIOLIUX 3KCIEPUMEHTAIBHBIX CTEHI0BY

ConepkaHue IUCHUIUIMHBI OXBATBIBAET KPYr' BOIPOCOB, CBSA3aHHBIX C (DU3MKOHM TBEPAOro Tea,

3JIEKTPUYECKMMHU U MarHUTHBIMHU CBOMCTBaMH MOJYIIPOBOJIHUKOB.

[lpenogaBanne UCHMIUIMHBI TIPEAyCMaTpUBAeT cieayonme (OopMbl OpraHM3aluM  y4eOHOTO
mporecca: JeKIuH, 1abopaTopHbie padoThI, CaMOCTOsITeNIbHAs paboTa CTyIeHTa, KOHCYIbTAIlUH

[TporpaMMoil AMCUMIIIUHBI TPEAYCMOTPEHBI CIEAYIOLIUE BUIbl KOHTPOJSA: TEKYLIMM KOHTPOJIb
yCIIEBAEMOCTH, IPOMEKYTOUYHASI aTTEeCTalHs B opMe IK3aMeHa.

OO0m1as TpyA0€MKOCTh OCBOCHHMSI TUCIMILIMHBI COCTABIISIET 4 3a4€THBIX eIUHUIIbI, 144 daca.

S3b1K 00yUeHUs O TUCIUILINHE «PYCCKHUH »



1. TlepedeHb MIIAHUPYEMBIX PE3yIHTATOB OOYUCHHS MO TUCIIUILUIMHE
1.1. Tlenu npenoaaBaHusi AUCIUIUIHHBI
-TMIOJTyYEHUE CTYICHTaMH HE0OXOIMMBIX 3HAHUM U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-PEJICTaBJICHUE BO3MOXKHOCTH CTYJIEHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B U3MEPEHUSIX,
BBIYMCIICHHSIX U 00pabOTKE Pe3yJIbTaTOB U3MEPEHUN;

-CO3/IaHNe TOJICP KUBAIONIe 00pa30BaTeNbHOM Cpeibl MPENoJaBaHus JUIsl OCBOCHUSI TEXHUYECKHX
JHUCLHAIIINH.

1.2. JlucummivHa BXOAMT B COCTaB 4YacTH, (HOPMUPYEMOHl Yy4acCTHHUKAMH 0Opa3oBaTeIbHBIX
OTHOIIIEHUH, 00pa3oBaTebHON porpaMMbI Beiciiero oopazosanus (mainee — OI1 BO).

1.3. IlepeueHp IUTAHUPYEMBIX pE3YJIbTAaTOB OOYYEHHs 1O JTUCHMIUIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTamMu ocBoeHus OIT BO.

B pesymprare wM3ydeHHs JUCHMIUIMHBI OOYYAIOIIUICS JOJDKEH O00JIagaTh  CIETyIOIUMHU
KOMITETEHIMSIMH WU MX YacTAMU. KoMneTeHIIMY U MHANKATOPBI UX TOCTHXKEHUS IIPUBEIEHBI B Tabnule 1.
Tabnuna 1 — IlepeueHp KOMIETEHIUN U MHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Ko u naumenoBanue | Koa u HaumMeHOBaHHE MHAMKATOPA TOCTHKEHUS
KOMITETCHIINH KOMIIETCHITHT KOMITCTCHIIH

VK-2 Cnocoben
OTPENIEIATH KPYyT
3a/1a4 B paMKax
MOCTaBJICHHON IelIN

VYK-2.3.1 3HaeT BUABI PECYPCOB ¥ OTPAHUYECHUN
1 BBIOMPATH /IbI pECyp p

JUIs peleHns NpopecCHOHATIBHBIX 3aa4;
ONTUMAJIbHBIC
YHuBepcanbHbIe CLOCOBEL HX OCHOBHBIE METO/IbI OLIEHKH Pa3HbIX CIIOCOO0B
KOMIIETCHIIUU pelieHus 3aay; ACUCTBYIOIIECE 3aKOHOAATEILCTBO
peuieHus, uCXo1s 13
Y IIPaBOBbIE HOPMBI, PETYIUPYIOIIHE

JNENUCTBYIOLIUX
npodecCHOHANBHYIO 1eATeIbHOCTD
MIPaBOBBIX HOPM,

HUMEIOIIUXCS
pecypcoB u
OrpaHUYECHUN

[TIK-1 CnocoGHOCTS K
y4acTHIO B
pa3paboTKe METO/I0B
MIPOTHO3HPOBAHUS

KOJIMYECTBEHHBIX
[1K-1.3.1 3HaeT MeTO bl TPOTHO3UPOBAHUS
XapaKTEPUCTUK

HpO(l)eCCI/IOHaHBHLIC IIPOIIECCOB KOJIMYCCTBCHHBIX XapaKTCPUCTUK ITPOLECCCOB,
KOMIICTCHIIUN P ’ MPOTCKAIOIIUX B KOHKPCTHBIX TEXHUYCCKUX

MMPOTCKAOIIUX B
CUCTEMAX Ha OCHOBC CYHICCTBYIOINX METOAUK
KOHKPCTHBIX

TEXHUYCCKHX
CUCTEMax Ha OCHOBE
CYIIECTBYIOIIUX
METOJTNK

IIK-2 I'oToBHOCTH K
Y4aCTHIO B
[IPOBEACHUU
(bu3nYecKoro u [1K-2.3.1 3HaeT MeTO bl MPOBEACHUS
[TpodeccronanbHble | YUCIEHHOTO (U3UUECKOro U YUCICHHOTO HKCIIEPUMEHTA, U
KOMITETEHIINHT JKCIIEPUMEHTA, K MTOATOTOBKH COOTBETCTBYIOIIUX

IIOATOTOBKE JKCIIEPUMEHTAIIBHBIX CTEHIOB
COOTBETCTBYIOIINX
9KCIIEPUMEHTAIIBHBIX
CTEHJIOB

2. Mecro nucuumumHbl B cTpyktype Ol
JlucuuruinHa MOKeT 0a3HpoBaThCs Ha 3HAHUAX, paHee NPUOOPETEHHBIX OOYYAIOIIUMUCS MpU
W3YYEHHUHU CIENYIOIMIMX AUCIUILINH:



— @usuka
— Xumug
— DJEeKTPOTEXHUKA

3HaHusl, MOJYYCHHbIE PU U3YYSHUU MaTepualia JaHHON AUCLHUILUIMHBI, UMEIOT KaK CaMOCTOATEIbHOE
3Ha4Y€HHE, TAK U MOT'YT MCIOIb30BATHCS MPU U3YUECHUU APYTUX JTUCHUTLINH:
— Kowmnbrotrepubie cetn ADC

— KoncrpyupoBanue npubOpoOB KOHTPOJIS U AUATHOCTUKU

3. OO0BeM U TpyJ0eMKOCTh JUCIUIIAHBI
Jannapie 00 oOmemM o0beMe MUCHUIUIMHBI, TPYJOSMKOCTA OTACIHHBIX BUAOB y4eOHOU pabOThI MO
JTUCHUILTMHE (U paclpeaeseHue 3TOM TPYJOEMKOCTH IO CEMEeCTpaM) IPeICTaBIeHbI B Ta0uIIE 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCITUTUIMHBI

TpynoemMKocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne7
1 2 3
Oo6was mpyooemkocmo oucyunaunst, 3E/ (vac) | 4/ 144 4/ 144
AyoumopHhuvie 3anamus, BCETo 4ac. 51 51
B TOM YHUCJIC:

nekruu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3anarus  (113),

(dac)

nabopartopubie padboTsl (JIP), (vac) 34 34

KypcoBoil npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmosamenvhnan paboma, Bcero (4ac) 57 57
Buo npomesrcymounon ammecmayuu’ 3a4er,
mudd. 3auver, sk3amen (3auer, Hudd. 3auq, OK3. DK3.
DK3.**)

**k
IIpuMeuaHue:  kaHIUAATCKHN SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIUILTUHBI IO pa3jiesiaM U BUAAM 3aHSITHIA.
Pazensl, TeMBI AUCIHUILTUHBI ¥ UX TPYAOEMKOCTh IPUBEICHBI B Ta0HIIE 3.

Tabnuia 3 — Pa3nensl, TeMbl AUCHUIIINHBI, HX TPYAOEMKOCTh

Paszgenbl, TeMBbI TUCITUTLTAHBI Jlexkmmmu | I13 (C3) JIP KII CPC
(uac) (dac) (uac) (uac) (dac)
Cemectp 7

Pasnen 1. Kpanrosas dusuka 4 11 19
Pasnen 2. CrarucTrueckas pusuka 4 11 19
Pasnen 3. ®u3uKa TBEPIOTO TEIA 9 12 19
Hroro B cemectpe: 17 34 57
Hroro: 17 0 34 0 57

4.2. CopepxkaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATUH IPUBEACHO B TabauIe 4.

Tabmuna 3 - Coneprxkanue pa3aesioB U TEM JICKITMOHHBIX 3aHATHI



Pasmen 1 KBanrtoBas ¢pusuka

CooTHomienne HeompeneneHHocTu  [eizenOepra.  BomHoBas
¢yHKIUMs, ee OCHOBHBIE CBOMCTBA. Omeparopsl (HU3NYECKUX BEITHYUH.
Bpemennoe u craumonapHoe ypaBHeHue lllpenuHrepa, KBaHTOBBIE
cocrosiHusl. KBaHTOBBIE ypaBHeHWs JBkeHHs. CBOOOIHAS dYacTHIIA.
Yactuma B OSCKOHEYHOW  IIOTEHIMAJIbHOW  siMe. KBaHTOBBIHI
ocuwuisitop. HyneBas osHeprusi, HyneBble konebanus. IIpoxoxneHue
YacTULIbI Yepe3 MOTeHUUaNbHbIN Oapbep. TyHHenbHBIN AP deKT.

ATOoM BOJIOpOAAa B KBaHTOBOW MexaHuke. KBaHTOBbIE umcla.
OpOuTanbHbIi MEXaHUYECKUH M MAarHUTHBIA MOMEHTBI JJICKTPOHA B
atome. OpOurtanbHoe TUpomarHuTHoe oTHomieHue. OmbiT IlTepHa u
I'epnaxa. CriuH 3nexktpoHa. [IpuHOKI TOXKIECTBEHHOCTH MHUKPOYACTHII.
@®epMuonbl U 0030HBIL. CHMMETpHsI BOJHOBOH (DYHKIIMU CHCTEMBI
oanHaKkoBbIX dactull. [Tpunmun Ilaymu. OObscHeHHE MEPUOTUYECKON
cucteMbl anemeHToB JI.M.MenneneeBa.  DHEpreTMYECKU  CIIEKTP
aTOMOB M MOJIeKyJl. [Ipupona XuMu4ecKon CBS3N.

Pazgen 2 Craructuueckas pusuka

[lonsitTue o0  kBaHTOBOM  cTaTucTuke  boze-DitHuuTeliHa.
®oToHHBIN 1 (OHOHHBIN ra3bl. Pacnpenenenne GOHOHOB MO PHEPTHUSIM.
TennoeMKoCTh KpucTaminyeckoi pemeTku. CBepXTEeKy4eCTb.

[TomssTue 0  KBAHTOBOW cratuctuke  Pepmu-/lupaka.
Pacnipenenenue 351eKTpOHOB MPOBOJMMOCTH B METaie MO HSHEPTUsM
npu abCOMIOTHOM HyJe Temneparypbl. OHeprus Pepmu. BuusHue
TEMIIepaTypbl Ha PACIpPENEICHUE 3JIEKTPOHOB [0 SHEPTUsAM, YPOBEHb
@®epmu. BHYTpeHHAS dHEPrus M TEIUIOEMKOCTh 3JIEKTPOHHOIO ras3a B
MeTajuie.  DJEKTPOIPOBOJHOCTh  MeTaIoB.  CBEpXIPOBOJIUMOCTD.
MarHuTHbIE CBOMCTBA CBEPXITPOBOAHUKOB.

Pasznen 3 ®duznka TBEPJOTO Tea

DHepreTMueckrue 30HBI B Kpuctayuie.  PacmpeneneHue
3JEKTPOHOB IO HHEPreTUYECKUM 30HaM, BaJ€HTHAas 30Ha M 30HA
MPOBOJUMOCTH. ~ MeTaluibl,  JUDJIEKTPUKH HW  TOJYNPOBOJIHUKH.
CobcTBeHHass TPOBOAMMOCTb TMONYMPOBOIHUKOB. KBasuuacTuibl —
ANEKTPOHBI IPOBOJAMMOCTH U ABIPKU. DPPEeKTUBHAS Macca IEKTPOHA B
KpHUCTaje. [TpumecHas POBOAUMOCTD MOJIYITPOBOJHUKOB.
DNEeKTPOHHBIE W JIBIPOYHBIC MOJYITPOBOJHUKHA. KOHTAKT 3JIEKTPOHHOTO
U JBIPOYHOTO MOJIYIPOBOJHMKA, €r0 BOJBT-aMIEpHAsl XapaKTEePHCTHKA.
@DOTO3EKTPOHHBIE SBJIEHUS B MOJYNPOBOAHMKAX. JItoMuHecueHIus
TBEPABIX TEIL.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHILIE 5.

Ta6n1/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

Ne
No . . TpynoemkocTs, | pazuena
Tembl npakTHUECKUX 3aHATUI ®opMbl TPAKTUUECKUX 3aHATUI
n/m (gac) TV CIIATT
JIUHBI

Y4eOHBIM MJIaHOM He TPEIYyCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0IHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb




Ne T
- TTOEMKOCTh
HaunmenoBanue nabopaTopHbIX padoT by > | Nepasznena
n/m (qac) JIACUUTUTMHBI
Cemectp 7
1 OrnpeeneHue MIeKTPOEMKOCTH KOHACHCATOpa 3 2
2 [Ipouecchl ycTaHOBIEHUS TOKA IIPU PA3PAIKE U 3apsIKE 4 2
KOHJIeHCaTopa
3 OmnpeenieHne TOPU30HTAIEHON COCTABIISIOIICH 4 3
HaNpPsHKEHHOCTH MarHUTHOTO TIOJISL 3eMIT!
4 Omnpenenenue yaeapHOro 3apsiaa dJIEKTPOHA 3 1
5 HccnenoBanne rucrepesnca GeppoMarHUTHBIX 4 3
MaTepuaioB
6 [TpoBepka 3aKOHOB TEIUIOBOTO H3JTYUCHUS 4 1
7 S¢dexr Xomna B repMaHun 4 3
8 Omnsitel CToNeToBa Mo uzydeHuro Gorodddexra 4 1
9 Ornpenenenue MHUPUHBI 3aIPEILICHHON 30HbI 4 2
MOJTYTIPOBOTHUKA
Bcero: | 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronIiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbel camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, Cemectp 7,
Bua camocrositensHOM paboThI
qac yac
1 2 3
N3yuenune TeopeTnyeckoro Marepuania
19 19
qucturaHbl (TO)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 19 19
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEXYTOYHOM aTTeCTallu
19 19
(IIA)
Bcero: 57 57

5. Ilepeyens yueOHO-METOIUYECKOTO OOCCTICUCHMSI
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXCs MO JUCIUIUIMHE (MOJIYJIIO)
VY4eOHO-MeToAMYEeCKHEe MaTeprabl JAJIsl CAMOCTOSITENIbHOM paboThl 00yJaromMXcsl yKa3aHsl B IL.1. 7-11.

6. IlepedeHp MeYaTHBIX U AIEKTPOHHBIX YICOHBIX W3JAaHUN
[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHpb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUN



Hludp bubnuorpagpuueckas ceouika / URL anpec KonnuecTBo 3K3eMILISpOB B
o6ubaroTeke
(KpoMe 3J1eKTPOHHBIX
AK3EMILISIPOB)

[53(075)] Casenbes U.B. Kypc o6mieit pusuku: YuebHoe ®0O(4), 'C(94), I'CU3(1)
nocobue B 3 1. 2013. T.2. DnexTpuyecTBo u
MarHeTu3M. BoiHbI.
OnTuka

[53(075)] CagsenbeB U.B. Kypc o6mieit pusuku: YueoHOe ®0(4), 'C(91), 'CU3(1)
nocobue B 3 1. 2014. T.3. KBanToBas onTuka.
AtomHas pusmka.
®dwusuka TBep0ro Tena. duznka aTOMHOTO
a1Na U ATEMEHTANHBLIX YACTUIT

[531 B83] Hponos U.E. Mexanuka: OCHOBHbIE 3aKOHBI. M..: I'C(133), I'CU3(1), I1I'(6)
®us- marmur, 2015

[53(075) Tpodumona T.U. Kypc puzuku. 2007, dO(3), I'C(27

T76]

7. TlepeueHb 3ICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HHPOPMAIIMOHHO-TEICKOMMYHHKAIIMOHHO! ceTH «VHTepHEeT»
Ilepeuenn JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos UH(POPMAIIMOHHO-
TEICKOMMYHHKAIIMOHHON ceTH «VHTepHeT», HeOOXOMUMBIX IS OCBOCHHS IMCIHUILIMHBI MPUBEICH B
Tabmie 9.

Tabmuma 9 — IlepeueHb  3JEKTPOHHBIX  OOpa3oBaTEIbHBIX  PECYpPCOB  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «HTepHEeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmmorexa ['YAII
http://Ims.quap.ru ®dusuka 1
http://Ims.quap.ru ®dusuka 2
http://Ims.quap.ru dusuka 3

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp  mporpaMMHOTO  OOECIEYEHHUs, HUCIOJIB3YEeMOr0 TIPH  OCYIIECCTBICHHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOEeCTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HaunmenoBanue

He npenycmoTtpeno

8.2. [lepeyeHb WHQPOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCIIOIB3YEMBIX MPHU  OCYLICCTBICHUU
00pa30BaTEILHOTO MPOIECCa MO AUCITUTUTHHE
[lepeueHpb UCONb3yeMbIX HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM Tpe/ICcTaBicH B Tabmuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 0a3a


http://lib.aanet.ru/
http://lms.guap.ru/
http://lms.guap.ru/
http://lms.guap.ru/

CocraB MaTepraaIbHO-TEXHHUECKOM 0a3bl, HEOOXOIUMOM I OCYIIECTBICHUS 00pa30BaTEIIbHOTO
npoliecca 1o JUCIUILINHE, TpeIcTaBieH B Tabmuumel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep aynutopuu
/i MaTepHUaTbHO-TEXHHUECKON 0a3bl (TIpu HEOOXOTUMOCTH )

1 JlexuMOHHAs Ay AUTOPHUS

CrniennanusupoBaHHas jadopaTopus «JIEKTPOMarHeTU3M» 32-04

3 | CrnenmanusupoBanHas gabopatopus «KBaHntoBas ¢pusuka 32-05, 32-03

10. OueHOYHBIE CpeACTBA IS MPOBEACHUS TPOMEKYTOYHOHN aTTeCTaIluu
10.1. CocTaB OICHOYHBIX CPEICTBJIS MPOBEICHHS MTPOMEKYTOUHOM aTTECTAMU O0YJYarOIIUXCsl
M0 JTUCIUIUIMHE pUBeieH B Tabmume 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI POMEKYTOYHOM aTTeCTaIlUH

Bua npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY.

10.2. B kauecTBe KpUTEpUEB OIICHKH YPOBHS C(HOPMHUPOBAHHOCTU (OCBOEHUS) KOMIETCHIIUN
00ydJarouMMucs MpUMEHsETCS S-0alTbHas IIKaja OLCHKHA C(OPMUPOBAHHOCTH KOMIIETCHIINM, KOTOpast
npuBeneHa B Tabmuue 14. B TeueHue cemecTpa MOXKET wHcmonb3oBarbes 100-OamipHas 1ikana
MOJYJIbHO-PEUTUHTOBOM CUCTEMbI Y HUBEPCUTETA, MpPaBUJIa HCIIOJIb30BAHHUS KOTOPOW, YCTAHOBJICHBI
COOTBETCTBYIOIINM JIOKAJIbHBIM HOpMAaTUBHBIM akToMm 'Y AT
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHITUI

XapakreprucTuka chOpMUPOBAHHBIX KOMIIETEHLII
5-0ayutpHad mIKama P P (opmpo

— oOyuaroiuiics T1y00KO U BCECTOPOHHE YCBOUJ MPOTPaMMHBIN MaTepua,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €T0 U3J1araeT;

— OMUpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJIHUTEIBHOW JIMTEPATyphl, TECHO
«OTIIUYHOY MPUBA3BIBAET  YCBOEHHBIE  HAy4YHbIE TMOJOXKEHHS C  MNPAKTUYECKOMN
«3aUYTEHO) JIeATEITbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM CTIelMaIN3uPOBAHHBIX TOHSITUH.

— oOyyaromuiicss TBEPIO YCBOWJ MPOTPaMMHBIM Marepual, TPaMOTHO W IO
CYIIIECTBY M3JIaraeT €ro, OMUPasICh Ha 3HAHUS OCHOBHOM JIUTEPaTYpHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPpOIIO» — YBSI3BIBAET  YCBOEHHBIE 3HAHUS C  MNPaKTUYECKOW  J€ATEIbHOCTHIO
«3aUYTEHO) HallpaBJICHUS;

— apTyMEHTUPYET HayYHBIC MTOJO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIelIMAIN3UPOBAHHBIX OHITHH.

— o0OyJaromuiicss YCBOWJI TOJIBKO OCHOBHOW MPOTpAaMMHBIA MaTepuai, o

CYILIECTBY M3JIaraeT €ro, ONUpasiCh Ha 3HAHUS TOJIBKO OCHOBHOM JIMTEPATYPHhI;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«YIOBJICTBOPUTEILHO» | — UCTIBITBIBAET ~ 3aTPyJHEHUS B  MPAKTUUYECKOM TPUMEHEHUU 3HAHHM
«GAuTEHO» HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

— o0yyaronuiicst He YCBOMJI 3HAUUTENbHON YacTH MIPOrpaMMHOTO MaTepuaa;
— JIOIYCKAeT CYIIECTBEHHbIE OIIMOKM M HETOYHOCTH IIPH PacCMOTPEHHUH
«HEYJIOBJICTBOPHUTENEHOY» | TIPOOJIEM B KOHKPETHOM HAIIPaBJICHUH;

«HE 3aUTCHO» — WCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NTPUMEHEHUH 3HAHHI;
— HE MOXKET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHUS,
— He (JOPMYIHPYET BHIBOJAOB M 0000IICHHI.




10.3. TumoBbie KOHTPOJIbHBIC 3aJIaHUSI HJIW WHBIE MATEPHAIIHI.
Bormpocs! (3agaun) nis sK3aMeHa mpeIcTaBiIeHbl B Tadmmie 15.

Tabmuna 15 — Bompocs! (3aga4umn) 1s 9K3aMeHa

No /it [Tepedyenn BompocoB (3a1a4) 1j1s HK3aMeHa
1 .Dotord ekt 1 ero 3aKOHbBI
2 .TopMO3HO€ PEHTI€HOBCKOE U3ITyYEHHE
3 @DOTOHBI U X CBOMCTBA. KBAHTOBO — BOJTHOBOM Ayajn3Mm
4 I'nnoresa ne bpoita u noaTBepKAatoue ee onbIThl. BoaHsl ne bpoiis
5 VYpasuenune lpenunrepa — 0CHOBHOE ypaBHEHHE KBAHTOBOW MEXaHUKHU
6 @U3nUEeCKU CMBICT U CBOMCTBA BOJHOBON (DYHKIIMU
7 3azaya 0 MUKpOYacTUIe B 0ECKOHEUHO I1yOOKOH MOTEHIINAIbHOM sIME
8 VYpasuenue lpeaunrepa u ero pernieHne s CBOOOTHOMN YaCTUIIBI
9 [IpoxoxieHre YacTHIIbI Yepe3 MOTEHIAIbHbIN Oapbep
10 KBaHTOBBIN rapMOHUYECKUI OCLIIIIATOP
11 KBanTOBBII poTaTop
12 VYpasuenue HIpenunrepa 1uist 31€KTpoHa B atoMe Bogopoja. KBaHToBble yncia.
13 CnuH 37eKTpoHa
14 [Tpunuun [Maynmu. CtpoeHune amekTpoHHBIX ob0osouek. [lepuonuueckas cucrtema
15 Bunel cBs3eil B MonieKynax U NOTEHIMAIbHAs SHEPTUsl MOJIEKYJT
16 KBanToBas cratuctuka @epmu — [Iupaka
17 KBanToBas cratuctuka boze — DiiHmTeiiHa
18 CBs13p B KpUCTaJUIE. JHEPreTUUECKUE 30HBI B KpHcTauiax. Y pasHeHue lllpenunrepa n
€ro pelIcHne
19 3anonHeHue 30H d1eKTpoHaMHu. IIpoBOIHUKH, IOTYIIPOBOAHUKH U AUDIEKTPUKH.
20 Knaccudukanms TBepAbIX Tel
21 Kpucrammmueckas penierka. DneMeHTapHasl siueiika
22 Ycnosus bpaa. Tpancnsiunonnsie pemetku bpasa
23 Kpucramiorpadgudaeckie HHIEKCHI
24 DKCIepUMEHTaIbHOE HCCIIE0BaHNE CTPYKTYPhI TBEPBIX Tell
25 Tunbl neekToB B TBEPIBIX TEIAX
26 . TernoBbie Toueunsie AedekTsl Mo Openkento u LlloTTku




27

PaBHoBecHas KOHIOCHTpAaIHA TOUCUHBIX I[G(I)CKTOB

28 Jlucmokanuy ¥ MX CBOMCTBA

29 MexaHnndeckue HapsKEHUST B TBEP/BIX Telax

30 Bunapl nedopmanuii, ©X BUABI U OTIMCAHUE

31 Ynpyrocts. 3akoH ['yka Jj1s1 MU30TPONMHBIX TBEPABIX TE

32 [InacTuueckue cBOMCTBA TBEPBIX Te. TeKy4ecTb.

33 XpynKue pa3pymeHus

34 DNeKTpOHHAs TEOPHsI BAJICHTHOCTH

35 MounexkynspHsle Kpuctamisl. Cunbsl Ban-nep-Baanbca

36 Wonnas cBsi3b. OHHBIE KpHUCTAILIBI

37 KoBanenrtHas cBsi3b. KoBaneHTHBIE KPUCTAILIBI

38 Meramumyeckue KpyucTalIbl

39 Bomopoanast cBs3b B KpHCTa/LIaxX

40 Knaccuueckas Teopus termnoemMkoctu rononra u [1tu

41 KBanTOBas Teopus TEMIOEMKOCTH DUHINITEHHA

42 KBanToBas Teopus TernnoemMkoctH [ledas.

43 DNEeKTpOHHAs TEIUIOEMKOCTD U €€ 3aBUCHMOCTh OT TeMIIepPaTyphl
44 DOHOHBI U UX CBOICTBA

45 TennoBoe paciirpeHe TBEpAbIX Tel

46 Pemreroynast TeTIonpoBOIHOCT TBEPABIX TET

47 DneKTpoHHast TEIIONPOBOHOCTh METAIJIOB

48 Huddy3us — nporiece nepeHoca BeniecTBa

49 XapakTepuCTUKH JABIKEHUS SJIEKTPOHOB B MMPOBOIHHUKE

50 JlnvHa cBOOOIHOTO MPOOEra MNEKTPOHOB B MPOBOIHHUKE

51 VY nenbHas 3IEKTPONPOBOIHOCTh. 3aBUCUMOCTH ITPOBOJIUMOCTH OT TEMIIEPATYPHI
52 DNEeKTPONPOBOHOCT METAJUIOB U CILIAaBOB

53 [MomynpoBomauku. CoOCTBEHHAS IPOBOANMOCTE. [IpruMecHast mpoBOIUMOCTb
54 DddexT cuapHOTO MO

55 D¢ ¢exr ['anna




56 @®oTOnpPOBOAMMOCTD (BHYTPEHHUN POTOIPHEKT). DKCUTOHBI.

57 JIroMUHECTICHIIUS KPUCTAJLIIOB

58 HamarunyeHHOCTH TBepAbIX Ted. MarHuTHas BOCIPUUMYUBOCTD U IPOHUIIAEMOCTb.
Hua-, mapa- u peppomMarHeTusm

59 MarHuTHbIE CBOMCTBA aTOMOB

60 [Ipupona qua- u mapamarseTu3ma

61 [Ipupona beppomarneTnzma. AutTudeppoMarHeTUK. OeppuThI

62 KonrakT nByx metaiioB. Pabora BbIxoia

63 KonTakt Metamna ¢ npoBogHUKOM. KOHTaKT MOTyIpOBOIHUKOB C Pa3HBIMHU TUIIAMU
MIPOBOIUMOCTH

64 KonTakt MeTaimia ¢ mpoBoHUKOM. KOHTaKT MOTYIIPOBOIHUKOB C Pa3HBIMH TUTIAMHU
MIPOBOIUMOCTH

65 KonTakt MeTamia ¢ mpoBoHUKOM. KOHTaKT MOTYIIPOBOIHUKOB C Pa3HBIMH TUTIAMHU
MIPOBOIUMOCTH

66 Tepmoanektpuueckue siBineHus (3pdekr 3eedeka u [lenerne)

67 CaepxnpoBoaumocTs. CyTh siBieHus. Kputepuii HyJ1eBOro CornpoTuBiIeHUS

68 Temmnepatypa nepexos0B B CBEPXITPOBOASAIIEE COCTOSHUS

69 WneanpHplii AaMarHeTU3M MpU CBEPXIPOBOIUMOCTH. KpuTniueckoe MarHuTHOE ToJie

70 B3anmocBs3b CBEpXIPOBOUMOCTH CO CTPYKTYPOH KpHCTaia U TeIIIOEMKOCTHIO

71 KBantoBanme MmarauTHOro noroka. Iddekt Jxo3edcona

72 Teopus ceepxnpoBoaumoctu I'. 1 @. JIongoHOB

73 Teopus ceepxnpoBogumocty ['un30ypra u Jlangay

74 Teopus cBepxnpoBoaumoctu bapauna — Kymnepa — Llpuddepa

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Ne /1t

ITepedens BompocoB (3aa4) yist 3adera / nudd. 3auerta

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

HCpG‘ICHB TEM JJIs1 KYpCOBOTI'O HpOCKTI/IpOBaHI/IH/BBIHOJ'IHCHI/I}I I(prOBOfI pa6OTLI OpCaACTABJICHBI

B TaOaunIte 17.

Tabmuna 17 —

IlepeueHp TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBINOJIIHEHHS KYPCOBOH pabOThI

Ne i/t

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
KYpCOBO# pabOThI

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO




Bonpocs! 11 ipoBeCHHS TPOMEKYTOUHOM aTTECTAllMK B BHJIC TECTUPOBAHHMSI MTPEICTABICHBI B
Tabimue 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

No i/t [IpumepHBIil epedeHb BOMPOCOB JIJIsi TECTOB

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

IlepeyeHb TeM KOHTPOJIBHBIX pabOT MO AUCUUILUIMHE O0Y4arOIIMUXCs 3204HON (OpPMBI 00yUeHUs,
npezcTaBieHsl B Tadmuie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue MaTepualibl, OINpPEACNAIOLINE NPOLEIypbl OLEHUBAHUA WHIUKATOPOB,
XapaKTEepU3YIOIIMX 3Tanbl (OPMUPOBAHUS KOMIIETEHIUMM, COJEP)KAaTCS B JIOKAJIbHBIX HOPMAaTUBHBIX
akrax ['YAII, pernameHTHpYIOIIMX MOPSAJOK M MNPOLEAYPY NPOBENCHHUS TEKYLIET0 KOHTPOJIA
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTectauuu odydaromuxcs 'Y AIL

11. Meroauueckue yKa3zaHus Ui 00yJarOIIUXCsl 0 OCBOCHUIO JUCIUTUINHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo2o pazoena)

HCJII)IO JUCHUILIMHBI  SABJIACTCA IMOJYYCHHUE CTYACHTAMH HGO6XOIII/IMI)IX 3HaHI/II71, yMeHI/If/'I u
HaBBIKOB B 00J1aCTH CTPYKTYDBI, CBONCTB TBEPAOIro TCJIa U UCII0JIb30BAHHUA 3TUX CBOMCTB B TEXHHUKE.

Meroanyeckue yKazaHHus 1JI 00y4al0MXCH 10 OCBOCHHMIO JIEKIMOHHOI0 MaTepuaJia

OcHOBHOE Ha3Ha4YeHHE JIGKIIMOHHOTO MarepHalia — JIOTUYECKH CTPOHOEe, CUCTEMHOE, TIIyOOKoe U
SCHOE U3JIOKeHHE yueOHoro marepuana. HasnaueHne COBpeMEHHOM JICKIIMU B paMKax AMCIMIUIAHBI
HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHUU (PYHIAaMEHTAIbHBIX MPOoOIieM
JTUCIUTUIMHBI, METOJ0OB HAYYHOTO TMO3HAHUs, HOBEHIINX JOCTHKEHUN HaydHOW MbIciu. B yueGHOM
IpoIecce JIEKIUS BBIMOJHAECT METOJOJNOTUYECKYI0, OpPraHU3allOHHYI0 U HUH()OPMAIMOHHYIO
¢byHkuy. Jleknus packpbelBaeT MOHATUNHBIA anmnapaT KOHKPETHOM 00JacTh 3HaHMs, €€ MpoOJemsl,
JlaeT LEIbHOE MPEICTABICHUE O JUCLHUIUIMHE, MOKAa3bIBAET B3aUMOCBSA3b C APYTUMU JUCLUIUIMHAMU.
ILranupyeMbl pe3yJIbTaThl IPH OCBOCHUH 00 YIAIOIIMMCS JICKITMOHHOIO MaTepHaia.

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHMI, YPOBEHb KOTOPBIX
ONPENEIIAECTCS UENEBOM YCTAHOBKOM K Ka)K1I0M KOHKPETHOM TEME;

— TOJYyYEeHHE OTbITa TBOPUECKOM pabOThl COBMECTHO C MPETO/IaBaTEIEeM;

— pa3BuTHE  MpPO(PEecCHOHATBPHO—IETOBBIX  KauecTB, JOOBH K  MpeaMeTy |
CaMOCTOSATEILHOTO TBOPYECKOTO MBIIIICHHS.

— TIOSIBJIEHHE HEOOXOAMMOTr0 HHTEpPEeca, HEOOXOUMOTO JIJisi CAMOCTOATEIBLHON padOTHI;

— TIOJIy4€HHME 3HAaHUU O COBPEMEHHOM YpPOBHE Pa3BUTHUSl HAYKH M TEXHUKH M O MPOTHO3E
WX Pa3BUTHS HA OJIMIKANIIINE TOIBI;

— Hay4duTCAd METOAMYEeCKH oOpabaThiBaTh wmaTepuain (BBIACTATH TJIABHBIE MBICTH U
TMIOJIO’KEHUS, PUXOAUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B PA3JIMUHBIX ()OPMYITUPOBKAX);

—  TIOJIyY€HHE TOYHOTO MTOHUMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHA.
JlekIMOHHBIM MaTepuan MOXKET CONPOBOXKAATHCS JEMOHCTpAllMed ClIaiIoB M HUCHOJIb30BAaHHUEM
pa3aTOYHOTO MaTepuajia MpH TPOBEAECHUU KOPOTKHX ITUCKYCCHH 00 OCOOEHHOCTSIX MPUMEHEHHS
OTJIENILHBIX TEMATHK 110 JTUCIHIIINHE.

MeTtoanyeckne ykazaHusi 1151 00y4arOIUXCs 10 MPOXO0KACHHIO JIA00PaTOPHBIX padoT

B xone BemonHeHUs 1a00paTOpHBIX paboTa O0YUAIOUTHIICS TOMKEH YrIIyOUTh W 3aKpENUTh 3HAHUS,
MPaKTUYECKUE HAaBBbIKU, OBJAAETh COBPEMEHHOM METOJAMKOW UM TEXHHUKOW HKCIIEpUMEHTa B
COOTBETCTBHHM C  KBWIM(PUKAIMOHHOW  XapaKTEPUCTHKOW  oOydaromerocs.  BeimoaHeHHe




71a00paTOpHBIX PabOT COCTOUT M3 SKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-aHATUTUYECKON
4acTel U KOHTPOJbHBIX MEPOIPHUSITHIA.

BrimonHeHune J1abopaTOpHBIX pabOT OOYUAIONMIUMCS SIBIISETCS HEOTHEMIIEMOW YaCThIO H3yUCHHS
JUCHUITIINHBI, onpe;[ensleMoﬁ y‘Ie6HLIM IIJIaHOM MW OTHOCHUTCA K CpPCACTBaM, O6CCH€‘-II/IB3.IOH.[I/IM
pelIeHHE CICAYIOMNX OCHOBHBIX 337a4 y 00y4aromerocs:

— npuoOpeTeHre HaBBIKOB UCCIIECAOBAHHS MPOIIECCOB, SIBICHHH U 0OBEKTOB, H3y4aeMbIX B
paMKax JaHHOU AMCLUIUIMHBI;

— 3aKpeIUIeHUE, pa3BUTHUE U JCTAIM3alUs TCOPETUYECKUX 3HAHWM, IOJyYEHHBIX Ha
JEKLUsX;

— IOJly4yeHHEe HOBOM MH(POPMALIUH 110 U3Y4aeMOH TUCIMILINHE;

— I[pUOOpeTEeHHE HaBBIKOB CaMOCTOSATENILHOM paboThl ¢ JaOOpaTOPHBIM 00OPYAOBAaHUEM U
npudopamu.

3aganue U TpeOGOBaHMS K IPOBEJECHHIO J1a00PaTOPHBIX padoT

B Tteuenme cemecTpa KaxAbli CTyIEHT B COOTBETCTBUM ¢ palouell mporpamMmon 1o
qucuuiuiiie Pu3MKa JTOJDKEH BBINOJIHUTH OINpPENEIeHHOE YHCIIO JiabopaTopHbIXx paboT. Ha
KaKIYH0 J1abOpaTOpHYIO paboTy IUIAHUPYETCS HE MEHee JABYX 3aHSATUM: OHO — Ha BBIIOJIHEHUE
U3MEpPEHUH, U OJIHO — Ha 3amuTy oTdera. OTUeT MUIIeTCS HE BO BPEMsl 3aHATHI, a JOMa WIH B
oubnuorexe.

B nauane cemectpa n0 Havanga 3aHATUNA CTYACHT JAOJKEH OBITh MPOUHCTPYKTUPOBAH I10
TEXHUKE O0€30IaCHOCTH MNpU NPOBEACHUM J1abOopaTOpHBIX paboT mo ¢usuke. Ilpoxoxnenue
MHCTPYKTaXa (PUKCUPYETCS B CIELIUATIBLHOM KypHAJIE; TaM HY>KHO 00s13aT€JIbHO PacIuCaThCsl.

B nmaGopaTopuio CTyAeHTHl AOHKEH MNPUXOIUTHh MOJATOTOBICHHBIMH K HA3HAYeHHOW paboTe.
HeoOxomuMo 3apaHee TpOYWTATh OMHCAaHWE PAOOTBI W TEOPETUYECKHE CBEICHUS U3
COOTBETCTBYIOIIETO pas3fena Kypca. He 3al0piBaliTe O pEKOMEHIOBAHHOW JHMTEpaType H
0053aTeTFHO MOTYYUTE B OMOINOTEKE BCE MTOCOOUS, BRIITyCKaeMbIe Kadeapoii.

BoimonusaTe paboTy CTYIEHTY paspeuiaercs, JHIIb I0CJI€ MAOMyCKa, IOJIYYEeHHOIo I0cIe
Oecenpl ¢ mpenoaasareneM. [IpenogaBarens JOKEH yOSAUTHCS, UTO CTYIEHT HOHUMAET:

KaKue sBIICHUS OH Oy/1eT HaOII0AaTh U UCCIIeI0BaTh; KaKas

1eJIb TIEPE]] HUM ITOCTaBIICHA;

KaKUMU IPUOOpaMH U KaK BETyTCS U3MEPEHHUS; KaK

CJIeITyeT MPOBOIUTH SKCIIEPUMEHT.

[TosmyueHHBIH 10NyCK K paboTe OTMEYaeTCs MPEeroaaBaTesieM B )KypHaIe.

B mnpouecce BbimosHeHUs 1a00paTOpHO pabOThl HYKHO 00SI3aTENIbHO 3alOJIHUTHh IMPOTOKOJI
U3MEpEeHUil. Y KaXIO0ro CTyACHTa MPOTOKOJ U3MEPEHUN JTOJKEH OBITh CBOW; BEJACHHUE OJHOIO
MPOTOKOJIa HECKOJBKUMHU CTYIACHTaMH BMECTe He morryckaercs. [IpoTokon BemeTcs Ha JmcTe
¢dopmata A4. B npoToKosie T0JKHO OBITh OTPAKEHO:

TOYHOE TMOJHOE Ha3BaHUE M HOMEp J1a00OpaTOpHOM pabdOThl B COOTBETCTBUU C METOIUYECKUM
rmocoouem;

(bamMuHs, THUIIUAJIBI CTYICHTA K HOMEP TPYIIIBL;

dbamMuIMa ¥ THUIMAJBI IPETo1aBaTels;

TaOJIMIIa TEXHUYECKUX XapaKTEPUCTHUK H3MEPHUTEIBHBIX MPUOOPOB (Ha3BaHWe NpuUOOpa,
pabounii AUana3oH, MeHa AeJIeHMs, KJIACC TOYHOCTH U JIp.);

napaMeTpbl YCTAaHOBKH, HA HEH YKa3aHHbIE; Pe3yJIbTaThl

U3MEPECHUIL;

JlaTa ¥ MOAINKCH CTYACHTA.



Bce 3ammcu JOMKHBI BECTUCHh aBTOPYYKOHM, IIAPUKOBOM, KANMWUISPHOM WIIM TEJIEBOW PYUYKOM.
3anuce HaOMIOAEHUN W JAaHHBIX KapaHAAllOM HE JOMYCKaeTcs, KapaHAalloM MOKHO JIMIIb
4epTUTh TaOmuIbl U rpaduku. BeneHune «4epHOBUKOB MPOTOKOJA» M MEPENHCHIBAHHE HX B
KOHIIE 3aHATUS HAYUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTra BPEMEHHU U BO3MOXKHOCTh
JIOMyCTUTh OMIMOKY MpH mepenuchiBaHud. CTapaTelbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSIBUTH
npu 0pOpPMIICHUH OTUETA.

[To okOHYaHMM M3MEpPEHUN MPOTOKOJ 00sA3aTENBHO JaeTcsi Ha MOAINHUCH NpemnojaBarento. bes
ATOM MOJIMUCU MPOTOKOJ CUUTAETCS HeAeHCTBUTENbHbIM. [loamuch cTyaeHTa B IPOTOKOJIE
0003HayaeT, YTO OH OTBEYAeT 3a BCE IPOBEJIEHHBbIC M3MEPEHHUs, a MOJNHMCH IpPEernojaBaTels
O3HAYaeT, YyTO paldoTa AEHCTBUTENHHO BBHINONHSIACH M YKa3aHHbIC 3HAYCHHS JEHCTBUTEIBHO
MOJTy4Y€Hbl MIMEHHO TEM CTYACHTOM, KOTOPBI COCTABUII IIPOTOKOI.

[To pe3ynbTatam, 3aMKCUPOBAHHBIM B MPOTOKOJIE M3MEPEHUM, CTYJCHT JIOMa MUIIET OTYET U
3alUIIAeT ero Ha cieayrwoueM 3aHiatud. [lpu 3ammTe oTyera MOryT OBITH 3a/laHbl JIHOOBIE
BOIPOCHI M0 TEOPUH U3YYaEMOTO SBJICHUS U I10 MOJIYYEHHBIM pe3yJibTaTaM. 3a NPUHATHIA OTYET
npenojaBaTelib BBICTABIIAET CTYIAEHTY OLEHKY M IOCJI€ 3TOro COOOINaeT HOMEp M Ha3BaHUE
cieayrolen 1a00paTopHOn paboTHI.

Ctpykrypa u opma otuera o 1adopaTropHoii padore
OTt4er JOJIKEH COEPIKATh CIEAYIOIIUE Pa3ebl:

1. lens paGoTHI.
OHa copMynrpoBaHa B OMHCAHUH J1aOOpPaTOPHON pabOTHI, OTTyJA €€ CIEAyeT TEPEIHcaTh.

2. Onucanue 1a00paToOpHON YCTaHOBKH.
Onucanue yCTaHOBKHM JOJIKHO ObITh KpaTkuM. ClieqyeT OorpaHMuuThCs (QYyHKIMOHAIBHOM WK
AIIEKTPUYECKOH CXeMOM yCTaHOBKM. He Hy)XHO NpHUBOAUTH BHEIIHErO0 BHJAAa IMPUOOPOB.
Jlannee HEOOXOAMMO OINHUCATh SKCIEPUMEHT M TNEPEUYUCIUTh H3MEpUTENIbHbIE TPUOOpPHI B
Ta0JIMIE TEXHUYECKUX XapaKTEePUCTHUK, IEPEHECEHHOM U3 MPOTOKOIa U3MEPEHH.

3. PaGoune ¢hopmybl.
PaGouumu Ha3pIBalOTCS TOJBKO T€ (DOPMYJIbI, MO KOTOPHIM HEMOCPEICTBEHHO IPOU3BOISATCS
BBIUUCIICHUS] HccleAyeMbIX BenuuyuH. CiieBa B (OpMyse JOJDKHO CTOSITh TO, YTO CIEAyeT
ONpeJeNuTh, CIpaBa - TO, YTO H3MEpsAJoch B paboTe WM U3BECTHO. Bce mnpuBeneHHbIE
(bOopMyITBI JOIKHBI OBITH TPOHYMEPOBAHBI.
BoiBon ¢GopMyn M IpOMEXKYTOUHBIE BBIPAKEHUS B STOM pasjeie MPUBOJUTH HE HYXKHO.
@opMmynbl ISl BBIYMCICHUSI TOTPEHIHOCTEH M IMPOBEIEHUS MaTeMaTHYecKoil 00paboTku
pe3yJIbTaTOB U3MEPEHUH B TOM pa3jiesie TOKE HE MPUBOISITCS.

4. Pe3ynbTaThl N3BMEPEHUN U BBIYMCIICHUI.
B srom pasgene oTtuera MOJDKHBI OBITH IPHUBEACHBI BCE H3MEPEHHbIE M BBIYHMCIICHHBIC
pe3ynbTaThl. [I0 BO3MOXXHOCTH, WX HYXHO TPEACTAaBIATh B BHJE HATSAHBIX Tabmui. B
MPUBOIMMBIX 3HAYCHUSAX HEJIb3s OCTABJIATH JUIIHHUE JACCITUYHBIC pa3psasl (TIoapodHee 00 3TOM
noiieT pedb Hike). B pabore MOXeT ObITh HECKOJIBKO 3aJaHWid, BCE OHU JIOJDKHBI OBITh
IIPUBE/ICHBI B 9TOM paselie.

5. IIpumepbl BBIYUCIIEHUH.
B stom pasgene oTrdera MOMKHBI OBITH TPHUBEIEHBI TOIPOOHBIC MPUMEPHI BBIYHCICHUH IO
Kax10il paboueii popmyne. He HyXHO NMPUBOIUTH BCEX BBIYUCIEHHH, BIIOJHE JOCTATOYHO



OJIHOTO TMpUMeEpA MO KaXI0¥ (opMyiie. DTOT pa3aes HyKEeH JJIs TOro, YTOOBI IIPEToaaBaTeto
OBLIO JIerye HAuTH OIMOKY B BBIYMCIICHUSAX WU U3MEPEHUSX, ECIIM TAKOBBIE BCTPETATCS.

6. Beruncnenne norpenrHoCTen.
B stom pasnene oTueta AOMKHBI OBITH MPENCTaBIEHBI (POPMYIIBI, IO KOTOPHIM MPOBOIHIACH
MaTeMaTH4ecKasi 00padoTKa pe3ysbTaToOB U3MEPEeHUN. J{OMKHBI ObITh BBIBEJIEHBI (HOPMYIIBI, MO
KOTOPBIM BBIYUCISJIMCh CUCTEMATUYECKUE M CIy4YalHbIE IOIPEIIHOCTH W MPEACTAaBJICHbI
IIPUMEPHI BBIYUCIIEHNN 110 KaKI0M U3 HUX.
DTOT pa3zen OTYeTa CaMblid CIIOKHBIN U1 CTyAeHTOB. [1o HeMy 00JbIlIe BCETO BOMPOCOB, B HEM
Ooonmpme  Bcero ommbOok. Teopus morpemHocTedt OOBIYHO OBIBACT HANMWCAaHA IS
MNOJATOTOBJICHHOTO YHUTATeNs, 3HAKOMOIO C BhICIIEH MaremMaTukod. B Hactosmem mocobun
aBTOPBI MOCTAPAIUCH OCTABUTH JIMIIb CAMOE BAKHOE IO ATOW TEME U H3JIOKHUTh MaTepuai Io
BO3MO>KHOCTH ITPOCTO.

7. 'padmku 1 pUCYHKH.
HeGonpmue rpaduky W PUCYHKH pa3MeENialoTcs B TEKCTe, a Oonbpmue - ¢dopmata A4 -
OPUBOJATCS Ha OTHAENbHOM JiMcTe. B mo0oM ciayyae OHM JIOJDKHBI OBITH MOJIHMCAHBI U
IPOHYMEPOBAaHbl, HA HUX JOJDKHBI OBITh CCBUIKM B TekcTe ordera. ['paduku o0sA3aTenbHO
BBITNIOJIHSIOTCA Ha MHJJTUMETPOBOM Oymare. Ha kaxnoil ocu OJKHO ObITH 0003HAYEHO, Kakas
BEJIMYMHA W B KaKWX €IWHUIAX BJOJb Hee OTKiIaabiBaeTcs. Ha camMux ocsX MOMKHBI OBITH
HAHECEHbI TOJIbKO Y3JIbl KOOPJAMHATHOM CETKHU. M3MepeHHbIe Ha OmbITE 3HAYEHMs MOANHUCHIBATH
Ha ocsix He cieayeT. Ha rpaduk o0s3aTensHO HAHOCSTCS BCE HKCIEPHUMEHTATIbHBIE TOYKH, H
MIPOBOJUTCSL COEAMHSIOMAsA UX JUHUSA. OKOJIO OJHOM WJIM HECKOJBKMX TOYEK OTKJIAJIbIBAOTCS
CUCTEMATUYECKUE IMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpeHUH (moapoOHee 00 3TOM MOHAeT
peyb HIDKE).

8. OkoHYaTeIbHBIC PE3YIBTATHI, UX 00CYKICHHE, BHIBOIBI.
B sTom pa3zmene orueTa HYXXKHO TOJBECTH HUTOT TPOIEIAaHHON paboTel. Crlemyer Hammcarts,
KAKHE MOJYyYEHbI BEJIMYMHBI, U C KAKUMH NOTPEIIHOCTAMH.
Ecnu m3mepeHus: MpoBOIWINCH Pa3HbIMM METOJAaMH, TO 0053aTeIbHO HY>KHO CpPaBHUTb 3TH
pe3yNIbTaThl M X TIOTPEITHOCTH, CIIeIaTh 3aKIII0UYCHNEe, KaKOM METO I JIydIle, TouHee, yo0Hee.
Ecnm u3BecTHO TabnMuHOE 3HAYCHHE H3MEPEHHON BETUYHMHBI, TO HY)KHO 0053aTEIbHO CPABHHUTH
€ro C TIONyYeHHBIM Ha OMbBITE 3HAYCHWEM M JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYEHHE 00 WuX
COBITIQJICHUHU WJIA HECOBIAJACHHM.
Eciu B pabore 3HaueHHs OJHOM M TOH K€ BEJIMYMHBI MOJYYEHBI SKCHEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY’KHO 00S3aTEJIbHO CPABHUTh M JaTh apryMEHTHUPOBAHHOE
3aKJIIOUYEHHE 00 UX COBIA/IEHUHU UM HECOBIAACHHH.
B cmydae, xorma MeXIy CpaBHMBAaEMbIMU BEIMYMHAMU HUMEIOTCS  HEIONYCTHMBbIE
pacxoKJIeHHUs, 3TO HYXKHO 00s3aTebHO OTMETUTh B OTYETE M BBICKA3aTh MPENIOJIOKEHHE O
BO3MOYKHBIX IPUYUHAX ITOTO HECOBIACHHUS.
Eciu B pabore cTaBUIOCH LIENBIO TMPOBEPUTH KAKOU-TO (PM3MYECKUH 3aKOH WM H3YYHTh
SBIICHUE, TO B JAHHOM pas3Jeiic HeOOXOIMMO IaTh OOOCHOBAaHHBIM OTBET HA IMOCTABIICHHBIN
BOIIPOC.
BrIBOA T0I5KEH COOTBETCTBOBATH IIETTH PAOOTHI.
TpebdoBanus k oopmiIeHHI0 0TUYETA 0 JIA00OPATOPHON padoTe
Otuer mo nmaboparopHOW paboTe JOHKEH BHIMONHATHCS Ha JucTtax (opmara A4. 3amucu Ha
JMCTaX BEAYTCS TOJIBKO ¢ OJHOU CTOpOHBL Ilo kpasim nucTa nokHA OBITH OCTaBlIeHA paMKa



mupuHOr He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HYXKHO, HO M 3aCTyIaTh 3a Hee
HEe ciaenyer. B pamke B BEpXHEM TMOJIE HYXHO JIMIIb IIOCTABUTH HOMEpP CTPAHUILIBI.
[TpoHyMepOBaHHBIMH JOJKHBI OBITH BCE JINCTHI OTYETA, HAYMHAS C TpeThero. IlepBwiii IucT —
TUTYJIbHBIA U BTOPOU JIUCT — IPOTOKOJI UBMEPEHU, HE HyMEPYIOTCS.
Otuer cinemyer mucath OT pyku. Ecou Bel mcmons3yere dykue 3aroTOBKH, TO OyIbTe
rOTOBbI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE)» OLIMOKU, KOTOPHIX ObiBaeT MHOro. Cka3zaHHOE B
paBHOW Mepe OTHOCHTCS K (opMmysaMm, KOTOpble BBl MoacMOTpenn y KOTO-TO, a HE BBIBEIH
camu. Jlyumie crnpocuth npenojaBareis. OH MOJCKAXKET WM MPOBEPUT, MpaBWIbHO JU Y Bac
MOy YHJIOCh.
TUTYABHBIA JIUCT paOOTHI MOXKET OBITh HAMMKMCAH OT PYKH WM HamedaTraH Ha MPHHTEpE.
DIIeKTpOHHAs BEpCUsl TUTYJIBHOTO JincTa HaxoauTcs Ha caiite ['Y Alla.
Meroauueckue yka3zaHUS IO BBINOJHEHUIO JaO0OPaTOPHBIX padOT MPHUBEACHBI B CIEIYIOIIUX
nocobusx umerommuxcs B oudnuoreke 'Y AIl B Harie4yaTaHHOM U 3JIEKTPOHHOM BHUJIE:
1. Mexanuka. KomnebGanuss m BomHbl. MomnekynspHas ¢usuka. JlabopaTopHBIH MPaKTUKYM
//N.N. KoBanenko, H.IT. Jlaposckas, H.H. Jluteunosa, I'.JI. [Inexorkuna, [I.E. I[Torapes, B.K.
[Tpumuniko,. FO.H. apes, b.®. lludpun, 2014, 132 c.
2. DnextpuyecTBo U MaraetusMm. Jlaboparopusiil nmpaktukym// /E.H. Kotnukos, C.5. lep6axk,
N.U1 Kosanenko, I0.A. Ky3neunos, M.H. Kynsounkas, H.I1. JlaBposckas, H.H. JlutBuHOBa,
[".JI. Inexotkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Lapes, b.®. Hludpun, 2010,84
c.

3. BonnoBass ontuka JlaGoparopubsiii npaktukym //E.H. Kotnukos, W.II. KpekryHoga,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

4. KBanroBasi ¢wusuka. Jlaboparopubiii npaktukym //I'.A. BecunueBa, .1 KoBaneunko,
H.IT. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpumunko, C.I1.Danees,
E.B.Xonunena, I0.H. apes, b.®. [lludpusn, 2008, 80 c.

MeToauueckue YKazaHnusl OJas Oﬁy‘-laIOIIII/[XCH IO MPOXO0KIACHUIO CaMOCTOATEIbHOM paﬁoTbl

B Xoze BBINONHEHUs] caMOCTOATEILHONW PabOThl, 00YJAIONIUIiCS BBIMONHAET paboTy MO 3a/aHHIO0 U
IPU METOIMYECKOM PYKOBOJICTBE IPETIOIaBaTeNsi, HO 0€3 ero HeMmoCPEeACTBEHHOTO YUaCTHS.
Jns obyuaromuxcst mo 3ao4Hoi opme oOyueHMs, caMOCTOsATeNbHass paboTa MOXKET BKJIKOYATh B
ce0s1 KOHTPOJIbHYIO PadoTYy.
B mpouecce BBIMOMHEHHS  CaMOCTOSITENILHOM  paboOThl, y oOyuwaromerocs GopMHUpyeTCs
1enecoo0pasHoe TUIAHUPOBaHKWE pabovero BPeMEHHM, KOTOPOE TO3BOJIIET MM Pa3BHBATh YMEHHS U
HaBBIKA B YCBOGHMM U CHUCTEMAaTHU3allMU MPUOOpETaeMbIX 3HAHWH, 00ecrieurBaeT BHICOKMH YpOBEHb
YCIIEBA€MOCTH B MEPHOJ OOyUeHHs, TOMOTaeT MOJYYUTh HABBIKM MOBBIMIEHUS MPO(GECCHOHATBHOTO
YPOBHSI.
MeronnyecknMi MaTepuaniaMy, HampaBSIOIIAMH  CaMOCTOATENbHYI0 — paboTy  o0ydaromuxcs
SBIISTFOTCSL:

—  yueOHO-MEeTOJMUYECKHI MaTepHa 1o JUCIMIUINHE;

— MCTOAUYCCKUEC YKa3aHHWs IO BBIITOJHCHUIO KOHTPOJIBHBIX pa60T (}IJ'IX O6y‘—IaIOH_[I/IXC${ 10
32049HOI opme 00ydeHHUs).



Metoanyeckne yKazaHus JJsi OOy4alOIIMXCS MO TMPOXOXKICHHIO TPOMEKYTOYHOM
aTTrecTaluu

[TpomexxyTouHas aTTecTalusi OOydJaroIUXCs MPEAyCMaTpPUBAET OILCHWBAHHE MPOMEKYTOUHBIX
U OKOHYATEJIbHBIX pE3yJlbTaTOB OOy4eHHus no aucuumuimHe. OHa BKJIIOYAeT B ceOs:

— 9K3aMeH — ¢opMa OLEHKHM 3HaHMM, MOJTYYEHHBIX OOydaroUMMCs B IpoLecce
W3ydeHHs BCEH JUCHMIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSTEIBHON paboThI,
CIIOCOOHOCTH TPUMEHATh UX ISl PELICHUs NMPAKTUYECKUX 3ahad. DK3aMeH, KakK IpaBHIIO,
IIPOBOJUTCS B IIEPHOJ DK3aMCHALMOHHOM CECCMM W 3aBEpLIACTCA  aTTECTALMOHHON
OLICHKOM «OTJIIMYHO», «XOpOLIO»,

«YOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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