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AHHOTALUA

Jucuumnuba «@Pu3nka» BXOJUT B BAapHATUBHYIO 4YacTb OOpa30BaTENIbHOM IPOrpamMMbl
NOJArOTOBKM OOydarommxcsi 1o HampasieHuto «27.03.01 «CranpgapTuzaiust ¥ METPOJOTHS »
HalpaBJIeHHOCTh «MeTposorus, craHaapTuzaunus, ceprudukaunusy. JucuuiianHa peanusyercs
kadempoii Ne3.

JucuunirHa HaueneHa Ha (GOpMUPOBAHUE Y BBIITYCKHUKA

OOIIEKYIBTYPHBIX KOMIICTCHIIHIA:

OK-1 «crocoGHOCTh HCIONBb30BaTh OCHOBBI (GMIOCOPCKUX 3HAHUM A (popMHUpOBaHUS
MHUPOBO33PEHUYECKON ITO3ULIHNY;

po(heCcCHOHATLHBIX KOMITCTCHIIU:

[TK-20 «crmocoOHOCTh MPOBOAUTH IKCIIEPUMEHTHI 110 33JJaHHBIM METOJUKaM C 00pabOTKOW U
AQHAJIM30M pPE3yJIbTaTOB, COCTABJIATH ONUCAHUS MPOBOIAUMBIX HMCCIEAOBAHUNA U TMOATOTABIMBATH
JAHHBIC JIJISI COCTABIICHHUS HAYYHBIX 0030POB M ITyOIUKAIIAI.

CopepxaHue TUCIUILUIMHBI OXBAaThIBAE€T KPYT BOIPOCOB, CBS3aHHBIX C IpobiiemMamu oOIen
buzuku.

[IpenogaBanyie TUCHUIUIMHBI IIPEIyCMAaTPUBAET clieAyronue GopMbl OpraHu3aluu y4eOHOTOo
mpoiiecca: JIeKIMH, J1abopaTopHble PaOOThI, MPAKTUUECKHE 3aHATHUS, CAMOCTOSITENIbHas paboTa
CTYJEHTa, KOHCYJbTAIUH.

[IporpamMmmoil  JUCHUIIIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYIIUM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTaus B hopMe IK3aMeHa.

OO6m1ast TpyI0EMKOCTh OCBOCHHUSI TUCIMIUIUHBI COCTABIISIET 13 3a4eTHBIX equHull, 468 4acos.
S3bIK 00yUYeHUS IO JUCIHUILTUHE «PYCCKUN.



1. IlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs M0 IUCHHUIIHHE

Iean npenogaBanus JMCHUIIIHHBI
-[10JIy4€HHE CTYJAEHTaMH HEOOXOJUMbIX 3HAHUH U HABBIKOB B 00JIaCTH €CTECTBEHHBIX HAYK;
-[IpEACTaBIEHUE BO3MOKHOCTH CTYJE€HTaM Pa3BUTh U IIPOJEMOHCTPUPOBATh HABBIKU B U3MEPEHUSX,
BBIUUCIICHUSX U 00pabOTKe pe3yabTaTOB U3MEPEHU;
-CO3/IaHNE TOJICPKUBAIOIIEH 00pa30BaTEIbHOM Cpellbl MPEOIaBaHMs I OCBOSHHS TEXHUYECKUX
JUCLUIUINH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHUsI 10 TUCIHILJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS 00pPa30BaTeJbLHOMH MPOrpaMMbl

B pesynbpTaTe 0CBOCHMS TUCHMIUIMHBI CTYEHT JOJKEH 00Ja1aTh CICIYIOITUMA KOMITCTCHIISAMHU:
OK-1 «crmocoOHOCTh HCHONB30BaTh OCHOBBI  (uinocopckux 3HaHWMA A (POPMUPOBAHUS
MHPOBO33PEHUYECKON MTO3UILIHI:
3HATh OCHOBHBIC 3aKOHBI TIPUPO,IBI
YMETb MIPUMEHSATH UX AJI BEIPAaOOTKH MPEACTABICHUI O B3aUMOACHCTBUM MTPUPOIBI M 00IIIeCTBA
[TK-20 «crmocoOHOCTh MPOBOAUTH SKCIIEPUMEHTHI 110 33JaHHBIM METOTUKAM C 00paOOTKOM 1
AQHAJIU30M PE3yJIbTaTOB, COCTABIISATH OMKMCAHUS TPOBOAMMBIX HCCIEIOBAHUN U MOATOTABINBATh
JAHHBIC JJIsI COCTABIICHUS HAYYHBIX 0030pOB U ITyOJINKAIIHIA:
3HATh — OCHOBHBIC (DU3NYECKUE 3aKOHBI, METOIbI UCCIICAOBAHUS U U3MEPCHHUIA;
YMETh - IPUMEHSATh 3HAHUS JUTS PEIICHUS TPO(HEeCCHOHATBHBIX 3a/1a9;
BJIQJIETh - HABBIKAMU WHCTPYMEHTAILHBIX U3MEPEHH B cpepe mpodeccHoHanbHBIX 3a1a4

2. MecTo nucuMIuInHbI B cTpykType OIl

Jucuunnnza 6azupyercs Ha 3HAHUSAX, paHee IPUOOPETEHHBIX CTyIeHTaMU IIPU U3y4eHUU
CJICAYIONINX JTUCIUILINH:

— JluneiiHas anrebpa

— Marematnueckuil aHaau3
3HaHUs, TOJyYeHHble TMpHM M3YYEHHH MaTepuaia JaHHOM JAMCHUIUIMHBI, HMEIT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK U HCIIOJB3YIOTCS NP N3YUEHHUH JPYTUX JUCIUTUINH:

— DJIEKTPOTEXHUKA

— METpOJIOTHUs

— DIJIEKTPOHUKA

3. Oobem aucuumiunbl B 3E/akanem. yac
JlanHbie 00 0011eM 00beMe TUCITUTITUHBI, TPYIOEMKOCTH OTACIBHBIX BUJOB Y4€OHOM pabOTHI 1O

IUCLUIUIMHE (M paclpeaereHne 3TOH TPYA0EMKOCTH 110 CEMECTpaM) IIPeCTaBIeHbI B TadauIe 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yuebHoit paboThl Bcero TpynoeMKoCTh O ceMeCTpam
Nel Ne2 Ne3
1 2 3 4 5
O61uast TPYA0EeMKOCTh 13/ 468 5/ 180 4/ 144 4/ 144
aucuumnHbl, 3E/(4ac)
AyoumopHhsle 3auamus, BCEro 4ac., 44 16 16 12
B mom uucne




nekuuu (JT), (4ac) 22 8 8 6

[IpakTHueckue/ceMUHapCKHUe 3aHATHS 8 4 4

(I13), (4ac)

naboparopusie pabotsi (JIP), (yac) 14 4 4 6

KypcoBoii poekT (pabota) (KII, KP),

(dac)

Dk3aMmeH, (Jac) 27 9 9 9

Camocmosamenvhas paboma, BCETO 397 155 119 123

Bu1 NpoMeKyTOYHOT0 KOHTPOJIS: OK3., OK3. OK3. OK3.

3aueT, qudd. 3a4eT, 3k3ameH (3auer, JK3.,

dudd. 3a4, Ik3.) IK3.

4. CopeprxkaHue TMCUUTLINHBI
Pacnpenesienne Tpya0eMKOCTH TUCHMILIMHBI 110 pa3jesaM u
BUJIaM 3aHATHIA
Pa3nensl 1 TeMbl IUCHUIUIMHBI U UX TPYIOEMKOCTh IPUBEICHBI B TaOIUIE 2.
Tab6ymma 2. — Pa3aensl, TeMbl JUCHUTIIMHBI U UX TPYAOSMKOCTh
Paznensl, TeMbI JUCLIMILIAHEI Jlexkuuu 113 (C3) JIP KII CPC
(qac) (gac) (gac) (gac) (qac)
Cewmectp 1
Paznen 1. Mexanmnka 3 2 2 52
Pasnen 2. Kojebanus ¥ BOJIHEL 3 1 2 52
Paszen 3. . MonekynspHas Gusuka 2 1 51
Hroro B cemecTpe: 8 4 4 155
Cemectp 2
Pasmen 4. DieKTprYeCTBO 3 2 2 40
Paznen 5. MaraeTusm 3 1 2 40
Paznen 6. Onruka 2 1 2 2 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 3

Pazgen 7. KBanToBas onTHka 1 1 41
Paznen 8. KBanToBas MexaHuka 2 2 41
Paznen 9. Craructuueckas pusuka 1 1 41
Hroro B cemecTpe: 4 4 4 123
Hroro: 20 12 12 0 397




Conep:xanue pa3iesioB U TeM JEKIIUOHHBIX 3aHATHI
CogeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOmuIlE 3.

Ta6muma 3 - CoxepxaHue pa3eiioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep pa3znena Haseanue u copepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
Howmep pa3znena Ha3Banue u conepxaHue pa3zesioB U TeM JEKIIUOHHOTO IIUKJIa
Pazpnen 1. Mexanuka

[Ipenmer Mexanuku. Mexanuyeckoe ABvKeHHE. [loHATHE
COCTOSIHUSI M JETEPMHUHM3M B KJIACCUYECKOW MEXAHUKE. YpaBHEHUSA
JIBW)KEHUA. ['paHuIbl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH.
PengruBucTckas 1 KBaHTOBAsI MEXaHUKA

Kunemaruka pABMKEeHHS MaTepuanbHOW TO4YKU. CKOPOCTh U
yckopenue. HopmanbHoe M KacatelnbHOe yCKopeHus. Panuyc KpUBU3HBI
TpaekTopud. OCHOBHasg 3ajaya KHHEMAaTUKH MATE€PUAIIbHOM TOYKH.
Kunemaruka aBukeHust aDCOJIIOTHO TBEpAOTo Tena. BpaiieHue TBepaoro
TEeJNa BOKPYI HENOABWKHOM OCH. CBS3b JIMHEHHBIX W YIVIOBBIX BEIMYMH
IIpY BpAIATEIbHOM JIBHKEHUH.

Wuepumanpuple  cucrtemMbl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM IUMHAMUKH - 3akoHbl HbrotoHa. OcHoBHas 3ajaua
JAWHaAMHUKH M&TCpH&J’IBHOﬁ TOYKH. HGI/IHCpHI/IaHBHBIe CHUCTEMBI OTCYUCTA.
Cunpl uHepuuu. 3aKkoH coxpaHeHMs umnyiabca. LlenTp Macc u ero
nekenue. Cucrema 1eHTpa Macc.

Mexanuueckass pabota W MOIIHOCTb. KuHeTHueckas >Heprus.
ITons cun. KoHcepBaTMBHBbIE W JIUCCUNIATUBHBIE CHUJBL. Y CIIOBUE
MOTEHIIMATBFHOCTH TOJSl CHJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[TorennmaneHass sHeprus cucTeMbl. CBs3b MEXIY MOTCHIIHATHHOU
SHEpPTHME U TI0JIeM KOHCEPBAaTHUBHBIX CHJI. 3aKOH COXPaHEHHs
MexaHn4yeckon sHeprun. CUCTeMBbI eUHUIL.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs MOMEHTa HUMIIyJbca. MOMEHT HMIIylbCa TBEPAOTO Tela
OTHOCUTENIBHO HEMOJABMXKHOW ocu. MomeHnT wuHepunu. OcHOBHOE
ypaBHEHUE JAWHAMHUKM BpAIATEJIbHOIO JBMXKCHHMS TBEPAOrO Teja.
Kunernueckass sHeprus BpallaloIIerocs TBEPAOro Teja. YpaBHEHHUS
JIBUYKEHHUSI U YCIIOBHSI PABHOBECHS TBEPAOIO TENA.

[Tpuniun otHocuTenbHOCTH [ anunest, mpeoOpa3oBanus ["anues.
[Toctynats! ciennaabHONU TEOPUU OTHOCUTEIBHOCTH. [IpeoOpazoBanms
Jlopenua u cneactBus u3 HUX. OCHOBBI PENSITUBUCTCKOW MEXAHUKH.
WNHTepBan, ero ”HBapuaHTHOCTh. PenstuBrucTckuil ummnyasc. OCHOBHOE
YPaBHEHUE PEIATUBUCTCKON TnHAMUKU. KuHeTnueckas sHeprus
penATUBUCTCKON YacThLbl. CBsI3b Macchl U S3HEPTUH. CBS3b MEXIY
SHEPTHEH W UMITYJILCOM YacTuIlbl. OCHOBHBIC HJIeU OOIIEH TEOPUH




OTHOCUTCIBHOCTHU

Pasnen 2

dusuka KoedaHui 1 BOJIH

I'apmonnyeckuii u AHIAPMOHUYECKUN OCLUIUIATOP
(MaTemMaTUyecKuii MAasTHUK, (U3NYECKUH MAasATHUK, KOJEOaHUS TMOJ
neiictBueM ynpyroit cuibsl). Crnoxxenue xoneOanuii. OU3NUECKUN CMBICI
CIIEKTPAIBLHOTO pa3IoKEHUS. Huddepenunanbaoe ypaBHEHUE
konebanuii. CBoOonHBIE, 3aryXxaroue KosiebaHus. BeIHyXIeHHbIE
kosebanus. Pesonanc.

Kunemarnka BOJIHOBBIX IIPOLIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BonHoBoe ypaBHenue. [IpuHuun cynepno3sunuu. SHeprust
BosHbI. [ToTok 3Heprun. InTeHcuBHOCTE BOJIHBL. CTOs4ast BOJIHA. 3BYK.
OcHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBIL. DddexT Jomnepa mst
3BYKOBBIX BOJIH

Paznen 3

MonekynspHas ¢puzuka

TepMoauHAMUYECKHE COCTOSHUS U Tporecchl. [lonsTie GpyHKunu
cocrosiHusl. BayTrpennsist sHeprusa. KommuectBo Terotsl. Pabora Tena
opu H3MeHeHHMH ero oObema. IlepBoe Havamo TEpPMOAMHAMMKH.
Temmeparypa M BHYTPEHHSs OSHeprus Kak (YHKIHMS COCTOSHHUSL.
Temnoemkocts. DHTponusa. Bropoe M TpeTbe Havana TEPMOIUHAMUKH.
Teopemsl Kapno. 3akon Bo3pactanus suTponuu. [Topspok u 6ecropsiiok
B npupoze. TepmoauHaMuueckue GyHKINH.

WneanbHplii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSS JHEpIus,
TEIUIOEMKOCTH, ypaBHEHHE aaualdaTel, paboTa TMpu  pa3IUUHbIX
npoueccax, sHTponus). BepostHocTs M QuykTyauuu. Pacnpenenenus
MaxkcBemna. CKOpOCTH  TEMJIOBOrO JIBWXKEHUS Moiiekyn. CpenHss
KMHETHYeCKasi dHeprus MoJekysl. OCHOBHOE ypaBHEHHME KHHETHYECKOU
TEOpUU HJCAIBHBIX ra3oB. Pacnpenenenune bosbpiMana. OHTpomus u
BEPOATHOCTb. Da30Bble pABHOBECUS W IPEBpAILCHUSA. JIEMEHTBI
HEPAaBHOBECHOM TEpMOAVHAMUKH. SIBIIEHHS IIEPEHOCA, KUHETUYECKUE
sieHus. KoHupeHcupoBaHHOe cocTossHME. KuHemaTMka M JuHaMHKa
JKUJIKOCTEHN M Tra30B.

Pa3znen 4

DIIEKTPUYECTBO.

DNEKTPOCTaTHKA B BAaKyyMe. 3aKOH COXPaHEHMsI dJIEKTPUUECKOTO
Bapsana. 3akoH Kynona. Cucrems! equnul. [IpuHIMn cynepno3unny.
CucTembl 3apsKEHHBIX YaCTHIl. DJIEKTPHUUECKUi qumnonb. PaboTa cui
BIIEKTPOCTATUYECKOTO MoJist. Teopema o IMUPKYISAIUN BEKTOpa
HanpspKeHHOCTH. [ToTeHIInanbHOCTh 3JIEKTPOCTATHUECKOTO MOJIS.
HaprDKeHHOCTI) M MOTCHIIHUAJI DJICKTPOCTATUYCCKOT'O IOJIsA. CBA3b MEKIAY
HuMH. Teopema ["aycca s 2IIEKTPOCTaTUYECKOTO OIS B BAKYyME.
[[pumenenune TeopeMsl ['aycca k pacuery nmosei.
DJIeKTpOCTaTHKa B BellecTBe. Tumbl quaaekTpukoB. [lomsapusanms
TUAIIeKTpUKOB. CBOOOIHBIE U CBSI3aHHBIE 3apsbl. J(uanekTpuueckas
BOCHPUUMYHUBOCTD. J(MANeKTpUuyecKass MPOHHUIIAEMOCTh. DJIEKTPHUECKOe




8

cMmemieHue (MHaykuus). Teopema ['aycca mns 3JI€KTpUYECKOro IOJs B
JOURJIEKTPUKE. YCJIOBUS Ha TpaHUIE pa3fena AByX AUAIEKTpuKoB. [lone
BHYTpM TMPOBOJAHMKA M Yy ero mnosepxHoctu. OOmas 3agauda
ANEKTPOCTATUKH. DIIEKTPOEMKOCTh IIPOBOIHUKA.

Kongencaropbl. DHeprusi CHUCTEMBI JJIEKTPUUYECKUX 3apsIOB.
DOHeprust 3apsHKEHHOro MpoBoAHMKA. OOBEMHas IUIOTHOCTh SHEPrHU
ANEKTPUYECKOTO TOJISL.

VYcnoBus CylEeCTBOBaHMS 3JIEKTPUUYECKOTO TOKA. YpaBHEHHE
HEIPEPBIBHOCTU. JEKTPOABIDKYILAs cuia. HemoTeHuManbHOCTH MMOJIA
cTopoHHUX cuil. 3akoHbl Oma u JDxoyns-JleHma B HMHTErpajibHOM U
muddepeHnranbHon hopmax.

Paznen 5

BJ'ICKTpOI[I/IHaMI/IKa

MarxamrocTaThka B BEILIECTBE. Hamaram4eHHOCTb.
MonekyngapHuble TOKH. MarHuTHas BOCIPUMMYMBOCTb. MarHutHas
MPOHHUIIAEMOCTh. HanpspkeHHOCTh MarHuTHOro mnoJisd. JluamarHeTukwu,
napaMarHeTHky, (QeppoMarHeTuku. TeopemMa O LHUPKYIALHUU BEKTOpPa
HaIPsHKEHHOCTH MAarHUTHOTO TOJIs (MHTEerpaibHas v quddepeHnraibHas
(dbopMbI). YCIIOBUS HA TPAHUIIE JIBYX MarHEeTUKOB.

3akoH Papanes. [IpaBuno Jlenua. Camonnaykuus.
NupyktuBHOCTH. B3anMHas uHaykuus. B3anMHas HHIYKTUBHOCTb.
O0bemMHas IIOTHOCTh SHEPTUU MarHUTHOTO ToJIs. BuxpeBoe
anekTpudeckoe noje. Tok cmemenus. Cucrema ypaBHeHU MakcBea.
MarepuanbHblie ypaBHeHus. KBazucranronapHble TOku. IHBapHaHTHOCTD
ypaBHeHMI MakcBes1a OTHOCUTENBHO ITpeoOpa3oBanuii JlopeHua.
[TpUHIUIT OTHOCUTENBHOCTH B 3JIEKTPOJUHAMHUKE.

Pasnen 6

OnTuka.

BonHoBo€E ypaBHEHME ISl 3JIEKTPOMarHuTHOM BoaHbI. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. BekTop IloitHTHHTa. IHTEHCUBHOCTH CBETA.
Dddext [Joriepa st SMEKTPOMArHUTHBIX BOJIH. OTpaxkeHUE U
npenomiieHue ceeta. Onrudeckoe nzodpaxenue. [Ipunuun depma.
Wntepdepenius ceera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb.
Hudpaxmus csera. [Ipunuun [toiirenca-®penens. Meton 300 Openens.
Hudpaxus Opaynrodepa Ha menu u AMPPaKIIMOHHON pelIeTKe.
I'onorpaduu. EcTecTBeHHBII 1 MOISIpU30BaHHBIN cBeT. 3akoH Maitoca.
[Tonapuzanus cBeTa npu OTpaXEHUU U ITPEOMIIEHNH. 3aKoH bprocrepa.
JIBoiiHOe nydenpenomiienne. HopmanbHas 1 aHOMasbHas JUCIEPCHUSL.
®azoBas u rpynnosas ckopoctu. opmyna Panes. DnemenTtsl Pypse -
OIITHKH.

Pazngen 7

KBanToBas ontuka

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbl U3IydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilmanka.
KsantoBas omnrtuka. @Dorosddexr, ombitel CroneroBa. DOTOHBI.
HaBnenne cBera. KopmyckysissipHO-BOJIHOBOM Jyalnu3M Ul CBETA.




Dddext Komnrona.

Pazgen 8 KBanToBas Mexanuka

¢ dekr.

n MoJieKyJL. [Ipupoa XuMU4eCcKon CBS3H.

HUCTOJIKOBaHWE BOJH Je¢ bpoinsa.  [lpuHuun
I'eitzenOepra. BomHoBast (GyHKIMS, €€ OCHOBHBIE CBOMCTBA. OmnepaTtopsl

¢u3nueckux BeaMYMH. BpemMeHHoe U CTalllOHApHOE YypaBHEHHUE

KBanToBblii ocumurarop. HyneBas sHeprus,

Teopuss bopa. Omneitel ®panka u I'epua. KopnyckymnspHo-
BOJIHOBOM Jayanu3M MuKpodactul. ['mmnoresa ne bpoina. dazoBas u
IpynmnoBas ckopocTu BoJiH Ae bpoitia. BonHoBoil maker. Ctatucrtuueckoe
HEOIIPEAEICHHOCTU

HIpenuHrepa, KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUS IBUIKEHUS.
CBobGosnnass yactuna. Yactunma B OECKOHEUHOW IMOTCHLIMAIBHOW sIME.
HYJICBBIE KOJICOaHMS.
[IpoxoxxaeHue yacTuUllbl 4yepe3 MOTEHLUHaIbHBIM Oapbep. TyHHEIbHBIN

ATOM BOJOpOZJa B KBAaHTOBOH MexaHMKe. KBaHTOBBIE uHncIa.
OpOuTanbHBIl MEXaHMYECKMM W MAarHUTHBIH MOMEHTBI JJIEKTPOHA B
atome. OpOurtanbHoe rupomarHuTHoe oTHoueHue. Ompir IlltepHa u
I'epnaxa. CniuH snexTpona. IIpuHIMI TOXAECTBEHHOCTH MHUKPOYACTHII.
@®epmuoHbl U 0030HBL. CHMMETpUS BOJHOBOHW (YHKIIMH CHCTEMBI
onuHakoBbiX 4yactull. [lpunHnun Ilaynu. OObsicHEHHME NEPUOIUYECKON
cuctembl ieMeHToB J[.M.MenneneeBa. DHepreTHUECKU CIIEKTP aTOMOB

Pa3znen 9 Cratuctuyeckas ¢pusnka

CTaTUCTHK.

CTaTHCTHYECKOE OINMCAHHE KBAHTOBOM CHCTEMEI,
KBAaHTOBOMEXaHUUECKOM Hu CTaTHUCTHYCCKOU
Knaccraeckas craTucThka  MakcBemra-bonsmana.
craructuku Pepmu-/lupaka n boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX

Pacnipenenenne  @epmu-lupaka  mid
OnexTpoHbl B Kpuctaiax. OHeprus @epwmu,

Craructuueckuii meron. @a3zoBoe mpocTpaHcTBO. Pacnpenenenue
I'n66ca. CraTucTrdeckoe UCTONKOBaHKE SHTponuu. CBOOOIHAS SHEPTHUSL.
pazIure MEXIy

BEPOATHOCTSIMH.
KBanToBbIe

JJIEKTPOHHOIO  Tasa.
BBIPOJKIEHHBIN U
HEBBIPOKJCHHBI JJIEKTPOHHBIM Tra3. OJEKTPOHHAs TEIUIOEMKOCTb.
TennoeMKoCTh KpUCTAINIMYECKOM pemeTku. Kinaccuueckas teopwus,

Teopus DuHiTeliHa U Jle6as. ®oHoHbI. DOTOHHBIN Ta3.

IIpakTHyeckue (ceMMHAPCKHE) 3aHATHSA
TeMbl pakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 4.
Tabnuna 4 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

No T Ne
TeMbI IpaKTHUYeCKUX 3apsatuii | POPMBI IPAKTHYESCKUX 3aHATHH PYAOEMEOCTD, | paspena
/1 p (qac) JTUCIIAII-
JINHBI
Cemectp 1
1 Kunemaruka u 1uHaMuka Pemrenue 3amay 1 1
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MaTepUAIbHON TOUYKHU
2 Kunemaruka u 1uHaMuKa Pemenue 3amau 1 1
a0COIFOTHO TBEPJIOTO Tela
3 Kunematuka n quHaMuka Pentenue 3amau 1 2
KoJie0aHui
4 MonexynsipHo- Pewenue 3anau 1 3
KHHETUYECKas TCOpHUS
Cemectp 2
1 HamnpsoxennocTs u Pemenue 3amau 1 4
MOTEHIIUAT
AIEKTPOCTATUYECKOTO MO
2 JIBrb>KeHUE 3apsiKEHHbBIX Pemenue 3amnau 1 4
YacTull B
ANEKTPOCTATHYECKOM I10JIC
3 NHnykyus MaraiuTHOTO Pemenue 3amau 1 5
noJis. CUJbl B MATHUTHBIX
MOJISAX
4 WnTepdepenmms, Pemenue 3anau 1 6
T paKus, moasIpru3anus
Cemectp 3
1 TennoBoe u3iy4eHue, Pewrenue 3amau 1 7
dhoTorddext
2 AToM Bogopoa. Pemenue 3amau 1 8
IToctynatel bopa
3 Vpasuenue lllpenunrepa Pewrenue 3amau 1 8
[TorenuuanbHbIe OapbepbI
4 KBanToBas craructuka Permenne 3amau 1 9
Bcero: 12
JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb NPUBEICHBI B TaOIUIIE 5.
Tabnuna 5 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
Ne T
- TTIOEMKOCTb
HaumenoBanue nabopaTopHbIX paboT by > | Nepasnena
1/ (1ac) UCIUTLIINHE]
Cemectp 1
1 CTONKHOBEHHE IIAPOB 2 1
2 MareMaTtnueckuii 1 000OPOTHBIN MasITHUKA 2 2
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Cemectp 2
1 Ornpezenienne yAeJIbHOIO 3apsijia dJIEKTPOHa 2 )
2 Konsna HeroTona 2 6
Cemectp 3
1 Buemnuit porosaddexr 2 7
22 O¢dexr Xomna B repMaHUH 2 9
Bcero: | 12

KypcoBoe npoexktupoBanue (pabora)

VYueOHBIM IIJIAHOM HeE MpEAYCMOTPCHO

CamocTosiTesibHasA padoTa 00yyaouuxcst

Buasl camocTosiTebHON pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B TabuIie 6.

Tabmuna 6 Buapl caMocTosTETbHON pabOTHI M €€ TPYJOEMKOCTh

Bun camocrostenpHON paboTHI

Bcero, gyac

Cewmectp 1, yac

CemecTp 2, yac

Cewmectp 3, yac

1 2 3 4 5
CamocrosiTebHast padoTa, BCETO 397 155 119 123
M3yYEHHE TEOPETUYECKOrO MaTepuaa 208 85 60 63
nuctutuinHas (TO)
KOHTPOJIbHBIE paboThI 3a0uHUKOB (KP3) 189 70 59 60

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0ecTIeYeHHs VISl CAMOCTOSITEILHOM
patdoThl 00y4YAOIIUXCH MO JUCHUIINHE (MOTYJIIO)

qu6HO-MCTOIlI/I‘{eCKI/Ie MaTCepuruaibl I CaMOCTOSTEIbHOM pa6OTBI 06yqarou11/1xc51 YKa3aHbl B

1. 8-10.

6. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JUTEPATYPHI

OcHoBHasi IMTEepaTypa

[TepeyeHs OCHOBHOM TUTEPATYPHI IPUBE/IECH B TaOIHIIE 7.

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI

Hludp bubnuorpaduueckas cepiika / URL anpec KonnuecTBo 3K3eMIUISIpOB B
O6ubmuoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISPOB)
[53(075)] CasenbeB U.B. Kypc obmieit ¢pusukn: Yuedbnoe mocooue B | ®O(4), 'C(94), I'CU3(1)
3 1.2014. T.1. Mexanuka. MonexysipHast puznka
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[53(075)] CagenbeB U.B. Kypc o6mieii ¢pusuku: Yueonoe nocooue B | ®O(4), [C(94), I'CU3(1)
3 1.2014. T.2. DnekTpu4ecTBO U MarHeTu3M. BoJiHbI.
Orntuka.
[53(075)] CasenbeB U.B. Kypc obmieit ¢pusukn: Yuedbnoe mocooue 8 | ®O(4), [C(91), 'CU3(1)
3 1. 2014. T.3. KBanToBas ontuka. AToMHast GU3MKA.
®dwusnka TBepaoro tena. dusznka aTOMHOTO sApa U
AJIEMEHTAPHBIX YaCTHUI]
[53(075) CasenbeB U.B. Kypc ¢pusuku: Yue6HOE mocodue B 3.T. ®0O(2), I'C(98)
Cl12 T.2. DnexrpuuectBo. Konebanus u BoaHbl. BomHoBas
ontuka. 2008
[531 B83] Uponos N.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®us- I'C(133), I'CY3(1), I1I°(6)
matiuT, 2015
[53(075) Tpodumonra T.U. Kypc dpusuku. 2007, ®0(3), 'C(27
T76]
JlomoJTHUTeIbHAS JIMTEPaTypa
[lepeveHb NONOTHUTENBHOM JTUTEPATYPHI IPUBECH B Ta0uIiie 8.
Tabnuna 8 — [lepeueHp HONOIHUTENBHOMN JINTEPATYPHI
HIudp bubnuorpaduueckas cepinka/ URL | KonnyecTBo sk3eMIisspoB B 6MOIHMOTEKE
azapec (KpoMe 3JIEKTPOHHBIX FK3EMILISPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzuku. I'C(35), KJI(5) I'C(134), III'(8)
2003
[531 B83] Hponos N.E. Mexanuka: I'Cu3(1), CO(1), ®O(4) ®O(2), I'C(66),
OcHoBHbIe 3akOHBI. M.: ®u3-
matiuT, 2015
[ 537(075) N83] Uponos N.E. Dnekrpomarneruzm. | CO(1), IIT'(18)
OcHoBHbI€ 3aKOHBI. 2015
534.2(075) 183] Hponos U.E. BonHoBsie DO(63), I'C(14), IIT'(8)
nporeccbl. OCHOBHBIE 3aKOHBI.
2015
530.145(075) 183 Uponos N.E. KantoBas ¢usuka. | I'C(66), III'(16)
OcHoBHbI€ 3aKOHBI. 2015
[531 B83] Wponos U.E. ®usnka dO(3), I'C(138), II'(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2015

7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHNUKAIIMOHHOMN ceTH
HMHTEPHET, Heo0X0AUMBIX JJ151 0CBOEHHUS JUCIUILINHbI
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[Tepeuens pecypcoB nHpopManroHHO-TenekommyHukannonnoi cetu MHTEPHET, HeoOxoaumpIx
AJ11 OCBOCHHA AV CHUILUIMHBI ITIPUBCIACH B TaGHHHe 9.

Ta6muma 9 — Ilepeuens pecypcoB uHhopmarmonHo-TeaekoMmyHukaruonton cetu MHTEPHET,
HEOOXOIUMBIX JIJIs1 OCBOCHUS IUCHUTUIMHBI

URL anpec HaunmenoBanue
(http://lib.aanet.ru/) bubmuorexa I'YAIT
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. HepequL l/IH(l)OpMaIIl/IOHHLIX TCXHOHOFHﬁ, HUCIIOJIB3YEMBIX TIPH
OCYyIIECTBJIEHMH 00PAa30BATEJIbHOI0 MPOLECCA MO0 JUCHHUIIMHE
IlepeyeHsb NPOrpaMMHOro odecneyeHust
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO oOecrieueH s npeacTasieH B Tadmuie 10.
Tabnuna 10 — [lepedyenp nporpaMMHOTo oOecriedeHus

Ne i/t HauMmenoBanue

He npenycmoTpeno

Ilepeyenb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM
[Tepedenp UCTIONB3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM TpeACTaBiIeH B Tabmmme 11.
Tabmuna 11 — Iepeyerb HHPOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuajibHO-TeXHUYeCKAsA 0a3a, He0OX0AUMAast IJIsl OCYIeCTBJIEHMSI

06pa3OBaTean0ro nmpomecca 1mo JTMCHMILIMHE
CocTaB MaTepHalibHO-TEXHUYECKOW 0a3bl NpejcTaBieH B Tabnuie 12.

Tabnumna 12 — CocraB MatepuaabHO-TEXHUUECKON 0a3bl

Howmep aynuropun
Ne n/mn HaumeHnoBaHue cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOMN 0a3bl (mpu
HE0OXOTUMOCTH)

1 JlexuMoHHas ayguTOpUs

2 CrienmanusupoBaHHas gadoparopus «MexaHukay 31-04

3 Crnenmnanu3upoBaHHas J1abopaTopust «NEKTPOMArHETU3M 32-04

4 CriennanusupoBaHHas jadoparopus «ONTHKa 32-06

5 CrienmanusupoBanHas gaboparopus «KanroBass Ouznka» 32-03, 32-05

10. ®oH OLIEHOYHBIX CPEICTB /ISl POBEeHNs POMEKYTOUYHON aTTeCTAlMU

Oﬁy‘laIOHII/IXCﬂ no AMCIOMIIJINHE
CocraB (oHIa OIICHOYHBIX CPE/ICTB MpUBEAEH B Tabuuie 13
Tabmuua 13 - CoctaB GoH/a OLIEHOUHBIX CPENICTB IS IPOMEXYTOUHOM aTTecTallu

Bua npomexyTo4HON aTTecTaluu IIpuMepHBIii IEpeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Crucok BOpoCoOB K AK3aMEHY



http://lib.aanet.ru/
http://lms.guap.ru/
http://lms.guap.ru/
http://lms.guap.ru/
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[lepeueHr KOMNETEHLINN, OTHOCSIIMXCS K AUCUUIUIMHE, U 3Tallbl UX GOPMUPOBAHUS B
MPOIIECCE OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbI IPUBEACHHI B Ta0wie 14.
Tabnuna 14 — [lepedeHb KOMIIETEHIIUH C YKa3aHUEM ITAOB UX (OPMHUPOBAHUS B TIPOIECCE
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMMbl

Howmep cemectpa

Oransl GopMUPOBAHUS KOMIIETEHIIUH 1O
JTUCHUILTMHAM/TIPaKTHKaM B mporiecce ocBoenus OI1

OK-1 «cmocoOHOCTh HCIOJIB30BaTh OCHOBBI  (UIOCO(MCKUX 3HAHMK i1 (POPMUPOBAHUS
MHUPOBO33PEHUYECKON ITO3ULIH

1 ®duzuka

2 Pusuka

3 Pusuka

3 dunocodust

ITK-20 «crmocoOHOCTh MPOBOIUTH SKCIIEPUMEHTHI 10 3aJaHHBIM METOJIMKaM ¢ 00pabOoTKON 1

AHAJIN30M PE3YJIbTATOB, COCTABJIATH OITMCAHUSA ITPOBOAUMBIX HCCIICIOBAHUHN M MMOATOTaBIMBATh

JAaHHBIC JIS1 COCTABJICHUS HAYYHBIX 0630pOB n HY6HHK3HHI>'I>>

1 duznka

2 duznka

3 dusuka

5 OO61as Teopusi U3MEpPEHHI

5 ®du3ndecKre OCHOBBI U3MEPESHUN U ATAJIOHBI

8 [TpousBoacTBEHHAS MpaKTUKA(HAYIHO-UCCIICIOBATEIILCKAS
pabora)

9 Opranuzanus U TEXHOJIOTUS UCTIBITAHUN

10 [Tpon3BoICTBEHHAS TPEJTUITIOMHAS ITPAKTUKA

B kauecTBe KpuTEpUEB OLIEHKU YPOBHS C(hOPMHUPOBAHHOCTH (OCBOCHHUSI) y 00YHarOIIUXCS
KOMIIETEHIIMI IpUMEHsIeTCs IIKajla MOAYJIbHO—PEUTHHTOBOM CHCTEMBl yHUBepcuTeTa. B Tabnuie
15 mnpencraBnena 100-0ammbpHas u 4-0ayutbHash MIKAIBI JUISE  OHEHKH CQOPMHUPOBAHHOCTH

KOMIIETEHIINH.

Tabmuua 15 —Kpurepun onieHkn ypoBHS chOpMHUPOBAHHOCTH KOMIETEHIUH

O1eHKa KOMIIETEHITNN

100-
OaJuIbHAs
IKajia

4-GayutpHas
ILIKaJIa

XapakTtepuctuka c(hOpMUPOBAHHBIX KOMITETEHIUI

85 < K< 100

«OTIIMYHO»
(GauTCHO»

- oOyuaronuiicss TayOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepuan;

- YBEPEHHO, JIOTUYHO, TIOCTIEIOBATENBHO ¥ TPAMOTHO €r0 H3J1araerT;

- OnWpasCh HA 3HAHHWS OCHOBHOW W JIOMOJIHUTCIIBHOHN JINTEPATYPHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKECHHS C TIPAKTHICCKON
NeSTeIbHOCTHIO HAIPABIICHHUS;

- yMeJIo 00OCHOBBIBACT M apPTYMEHTHPYET BBIIBUTAEMBIC UM HJICH;

- JeJaeT BEIBOILI M 0000IIEHHS;

- CBOOOJTHO BNIAIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSATHIA.

70<K< 84

«XOPOILIO»
«3aYTEHO»

- o0yyaroluiics TBepI0 YCBOMI IMPOTrpaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY U3JaraeT €ro, ONHpasCh Ha 3HAaHUS OCHOBHOM
JUTEPATypHI;

- HE JIOIYCKaeT CYLIECTBEHHBIX HETOUHOCTEHH;

- YBS3bIBACT YCBOEHHBIE 3HAHMUS C IPAKTUYECKON JIESATEIBHOCTHIO
HaIpaBJICHUS;

- apr'yMEHTHPYET Hay4HbIE [TOJIOKEHMS,




15

- JIeJaeT BEIBOJBI K 0000IICHMS,
- BJIQJEET CUCTEMON CIENUATIU3UPOBAHHBIX MOHSITHH.

- 00y4aromuics yCBOWJI TOJbKO OCHOBHOHM NPOTpaMMHBIN MaTepual,
II0 CYHIECTBY H3JIaraeT €ro, ONUpasch HAa 3HAHUS TOJBKO OCHOBHOM

JTUTEPATYPHI;
«YIOBJIETBO- | - JIOIYCKAET HECYIIECTBEHHBIC OIIMOKH M HETOUHOCTH;
55 < K< 69 PUTENIBHO» | - HCHBITBIBAET 3aTPYIHEHHs] B NPAKTUUYECKOM NPUMEHEHUM 3HAHUMN
«3a4YTCHO» | HAIPaBJICHHUS;
- ¢1a00 apryMEHTHPYET HayYHbIE TIOJIOKCHHUS;
- 3aTpyAHAETCs B (POPMYINPOBAHUH BBHIBOJOB U 000OIICHHMIA;
- YaCTMYHO BJIAJICCT CHCTEMOM ClIeNMAIN3UPOBAHHBIX OHATHH.
- 00ydaromuics He YCBOMJI 3HAYMTEIBHON YaCTH IPOrPaMMHOTO
Marepuana;
«HEYJIOBIIETBO | -  JIONYCKaeT CYIIECTBEHHbIE OIMMOKM W  HETOYHOCTH TIpH
K<s4 PUTEIBHO» | paCCMOTPEHUH NMPOOIJIEM B KOHKPETHOM HAIPaBJICHUU;

«HE 3aYTEHO» | - UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MTPUMEHEHUN 3HAHHIA;
- HE MOYKET apryMEHTHPOBATh Hay4HBIE ITOJIOKECHUS;
- He () OpPMYJIUPYET BHIBOJIOB U 00OOIICHUIA.

Tumnosnie KOHTPOJIbHBIC 3aaHWs UM HHBIC MaTCpUaJIbl:

1. Bonpocs! (3agaun) juist 3k3aMmeHa (Tadnwuia 16)

Tabmuna 16 — Borpocs! (3a1a4un) ajs 9K3aMeHa

Ne ni/m [Tepeuens BompocoB (3a7au) A7 SK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTH4eckue NoHATHs. KuHematuka marepuaibHOi Touku. CKOpOCTh U
YCKOpEHUE MaTepHuaibHON TOUKH
2 Y ckopeHue npu I0CKOM KPUBOJIMHEHHOM JIBUKEHUN
3 KunemaTtuka abcooTHO TBEPIOTO TeIa
4 CBs13b IMHEWHBIX U YITIOBBIX BEIHUUH
5 O060011eHHbIE KOOPAMHATHI M CTENIEHNU CBOOOIBI
6 OcHoBHasl 3a/1a4a KHHEMATUKH JJIs1 MaTepPHAIbHON TOUKH
7 3akoHbl HproTOHA
8 3akoHbl Kenepa n 3aKk0H BCEMUPHOTO TATOTEHUS
9 [TpuHnMn nerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITYJIbCa
11 Teopema o IBM)KEHUU LIEHTpa Macc
12 ['paBuTanmoHHas 1 MHEPTHASI MACCHI
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13 MOMEHT CHIJIBI © MOMEHT HMITYJIbCca. Y paBHEHHE MOMEHTOB

14 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa

15 CexTopuanbHas CKOPOCTh

16 PaboTa, MOLITHOCTh U KHHETHYECKAs SHEPTHS

17 [ToTreHnManpHbIe ¥ HENOTEHIIMAIBHBIC CUITBI

18 [ToreHnuanpHast SHEPTHs, 32aKOH COXPAHEHHSI MEXaHUYECKOM SHEPTHH

19 MoMeHT uHepIuu

20 Teopema IlIteiinepa

21 MowmeHT umiyibsca abCoJIIOTHO TBEPJOTO Tea

22 Kunernueckas sneprust ATT. Pabota u moutnocts Bpammenust ATT

23 [Tpuniun oTHOCHTENBHOCTH [ anumest

24 OkcnepuMeHnTalbHble npeanoceiku CTO

25 [Toctynate! DiiHmTENHA, TpeoOpa3oBanus Jlopenia

26 Crnenctus u3 npeodbpazoanus Jlopenna. 3akon cinoxxenus: ckopocreid B CTO
27 WuTepBan

28 PenstuBucTckas nuHaMuka

29 WHBapuaHThl TEOPUU OTHOCUTEIHHOCTH. [ [pUHITHIT SKBUBAIIEHTHOCTH

30 HeunepruuanbHble CHCTEMBI OTCUETa

31 JuddepennunanbHoe ypaBHEHHE KoeOaHUN NPY>KUHHOTO MasTHUKA, €T0 PElIeHne
32 Bektopnas nuarpamma

33 DHeprust rapMOHUYECKUX KoJIeOaHHi

34 YcnoBus BO3HUKHOBEHUS KOJIeOaHU

35 OU3NYECKUI U MAaTEMaTUYECKUI MassTHUKHI

36 3aryxaromme KoineOaHus

37 Breinyxxaennsie konebanus. Pezonanc

38 CrnosxeHue KoJIeOaHHA OTHOTO HAMPABICHUS ¢ OJIMHAKOBBIMHU YaCTOTAMU
39 CrnoxeHue B3aMMHO TTePIEHIUKYISIPHBIX KOJIeOaHMi

40

Bonupl. OCHOBHBIE TOHIATHUS
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41 VYpaBHeHue Oeryiieit BOJIHbBI

42 BonHoBoe ypaBHeHue. CKOPOCTh BOJIHBI B YIIPYTol cpefie

43 DHeprusi BOJIHbBI

44 NHTEHCHBHOCTD BOJIHBI

45 Dddext Jomnepa

46 Hudpakuus BosH. [Ipuniun ['roiirenca

47 HNHuTtepdepeniius BoIH OT IBYX HCTOYHUKOB

48 Crosrare BOJIHBI

49 Jlucriepcusi, TpymIoBasi CKOPOCTh BOJH

50 WNneanvhblii ra3. /[aBiieHrue Ha CTEHKY cOCy/a.

51 [TapameTpsl cocTosiHUS, TEMIIEpaTypa. Y paBHEHUE COCTOSHUS, (DYHKITUS
COCTOSIHUSL

ol BHyTpeHHss SHEprUs UIeaabHOro ra3

53 Pabota nacanpHOro ra3a B pa3IiyHbIX TEPMOJMHAMUYECKHUX MPOIIECCaX.

54 IlepBoe Hayano TEpMOAMHAMUKH.

55 AnrabaTHYecKui mporecc.

56 uxn Kapno

57 PaGora TemioBoro aBurarens

58 OOpaTUMOCTh TEPMOAMHAMUYECKUX MPOIECCOB, TeopeMbl KapHo

59 HepagsenctBo Knaysnyca. DuTponus

60 DHTpONHS U BEPOSATHOCTH

61 BbapomeTtpuueckas popmyna. Pacnpenenenne bonsiimana

Cemectp 2

1 Hanpsox€anocTh anexktpudeckoro noist. [Ipunmun cyneprno3uuu

5 [Torenmuan snexTpudeckoro noiis. [lpuHuun cyneprnosunuu. Teopema 0 HIUPKYISALUH
BekTopa E

3 IToroxk BekTopa E. Teopema I'aycca niisa Bexkropa E

4 CuIoBbIe IMHUY U SKBUNIOTEHIIMATIBHBIE TOBEPXHOCTH

5 CanenctBus u3 TeopeMsl ['aycca
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6 Hanpsk€HHOCTD U TOTEHLIMAM 3JIEKTPUUECKOTO IO

7 DNEeKTPUUECKUN JUMOIb BO BHEIIHEM I10JI€

8 [IpoBOAHMKY B 3JIEKTPUUECKOM T10JIE

9 Jwuanexktpuku. Bekrop anexkrpuueckoi maaykuuu. Teopema ["aycca mia Bekropa D
10 ['pannunekie ycnoBus 11 BektopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MocaeA0BaTENbHOE COETUHEHNE KOHIEHCATOPOB

13 DHeprus EeKTPUYECKOTo MoJIs

14 OnexTpuueckuil Tok. [ImoTHOCTH TOKa

15 3akonsl OMa B 0OBIKHOBEHHOH U UG depeHInanbHON popmax

16 3akoH Oma 1J1d 3aMKHYTOH 1Llenu

17 3akonbl J[xoymst — JIeHnia B 0ObIKHOBEHHOU U U PepeHInanbHol hopMax.
18 MarauTHast UHIYKITHS

19 3akon buo — CaBapa — Jlamaca

20 MarauTtHas UHAYKIHS PSIMOTO MTPOBOJA C TOKOM

21 B3anmoaeiicTBre NpOBOJTHUKOB C TOKaMHU

22 JIMnonbHbI MATHUTHBI MOMEHT. MAarHUTHOE MOJIE€ KOHTYpPa C TOKOM

23 MarauTtHas UHAYKIUS JBUKYIIErocs 3apsiaa. BzauMmoaeicTBre IBUKYIINXCS 3apsI0B
24 JIBu>keHHe 3apsSKEHHBIX YaCTHIl B MArHUTHOM TI0JIE

25 Teopema o mupkyssiuu BekTopa B

26 MarauTtHas UHAYKIHS TOPOHIAa U COJICHOUIA

27 Mexanunueckasi paboTa B MAarHUTHOM I10J1€

28 MaruutHsiii notok. Teopema ["aycca g Bektopa B

29 MarauTHEIH IUII0JIb B MATHUTHOM II0JIE

30 Marnetuku. Teopema o EpKyIsIuN BekTopa H

31 SAsnenune heppomarneTuzma

32 DneKTpoMarHuTHasT MHAYKITUS

33 Camounnyknuus. B3anmuast iHIyKIus
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34 DHeprust MarHUTHOTO TIOJIS

35 BuxpeBoe anekTpudeckoe moje

36 Toxk cMmerenus

37 VYpaBuenust Makcsesia

38 BonHoBoe ypaBHeHHE 371€KTPOMAarHUTHOTO MO

39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH

40 3aKOHbBI IPEJIOMIICHUS U OTPAXKEHUS CBETa

41 KorepenTtHocts cBeTa

42 WuTepdepeHiys cBeta OT IByX HCTOUHUKOB

43 Hudpaxius. [punnun [roitrenca — @penens

44 3oubl Openens. Judpakuusa Opaynrodepa Ha menu

45 Hucnepcus cera

46 JudpakmonHas pemeéTka

47 [Tonspuszanusa cera

48 Crenens nonspusanuu. 3akoH Mamntoca

Cemectp 3

1 TemnmoBoe n3nydeHune
2 3aKOHbI U3Ty4EHUsI aOCOIOTHO YEPHOTO Tela
3 ®opwmyina Penes — Jlxxunca. Pacnipenenenue I1nanka
4 doTord ekt
5 TopMoO3HOE PEHTTEHOBCKOE U3ITyUeHUE
6 ®oToHbl. KopnyckynsipHO — BOJIHOBOM Jyaju3M JJisl CBETA
7 Oddext Komnrona. Dmnuprdeckre 3aKOHOMEPHOCTH B CIIEKTpax aToMa BOAOpOIa
8 Monens aroma o ToMIicony
9 Monens aroma o Pezepdopay. [locrynater bopa
10 Teopust bopa — 3ommepdensaa
11 Bomnsr [le bpoitns
12 BonnoBas ¢pyHkmms




13 VYpasuenue llpénunrepa
14 CooTtHomeHue HeonpenenéHuocTei [ elizenoepra
15 MukpouacTuiia B OAHOMEPHON MOTEHIIUAIBHOM sIME C 00-MU CTEHKaMH
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MTOTCHIIUATHHOM SIITHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIHAIBHBIM OapbepoM
18 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe
19 ["apMoHnyeckuit OCHUIUIATOP B KBAHTOBOM MEXAHUKE
20 KBanToBBIi1 poTaTop
21 ATOM BOAOpO/Ia B KBAaHTOBOM MexaHuke. CriuH
22 ToX1eCTBEHHOCTh KBaHTOBbIX YacTull. [Ipunuun [1aynu
23 3anojHeHre AIEKTPOHHBIX 00osiouek. Tabnuia Menaeneea
24 XapaKkTepruCTUIECKUE PEHTTCHOBCKHE CIIETPhI
25 OHeprus CBA3U B MOJIEKYJIE
26 Pacnipeneneane @epmu - J[upaka
27 Pacnpenenenne bo3e - DliHmTelina
28 DHepreTuvecKue 30Hbl B KpUCTaIax
29 [TpoBOAMMOCTE TIOTYITPOBOTHUKOB
30 CrioHTaHHBIE U BBIHYKICHHBIE TIEPEXOIbI
31 [Tpuniun paboTsl 1azepa
32 Krnaccudaeckas teopus teruioemkocTs [rononra u [Ttu
33 KBaHTOBas Teopus TEMIOEMKOCTH DWHINITEIHA
34 KBanrtoBas Teopus Temnoemkoctu Jlebas
35 KoHTakTHBIC SIBIICHUS
2. Bompocs! (3amaun) mis 3aueta / quddepeHimpoBanHoro 3ayeTa (tadmauma 17)

Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3auera

Noen/m | [lepedenn BompocoB (3amaq) 1uist 3a4era / muddepeHITupOBaHHOTO 3a4eTa

Y4eOHBIM MJIaHOM HE PEIyCMOTPEHO
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3. Temsbl 1 3a1aHKE AJ1s BBIOTHEHUS KypCOBOW paOOTHI / BBIMOJIHEHUS KYPCOBOTO MPOEKTA
(Tabnuma 18)

Ta6mmma 18 — [IpuMepHbIii epedeHb TEM JJI BHITOTHEHUS KYPCOBOM PaOOTHI / BBIMIOTHEHUS

KypCOBOTO IPOEKTa

[TpumMepHbIii TepedeHb TeM ISl BBIOJIHEHHS KypCOBOU PaOOThI / BBITOJTHEHHS
KypPCOBOTI'O IIPOEKTA

Ne i/t

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4. Bonpocsl AJis MPOBEICHUSI TPOMEKYTOYHOM aTTECTallMM MIPH TecTUpoBaHuu (Tabiuma 19)

Tabnuna 19 — [IpumepHbIi IepeyeHb BOIPOCOB AJIsI TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

5. KoHTposibHbBIE U TIPAKTHYECKUE 3a0a4uM / 3a1aHus o auciuiuinHe (Tadnuia 20)
Tabnuua 20 — [TpuMepHsIil IepeueHb KOHTPOJIBHBIX M IPAKTUUSCKUX 3a/1a4 / 3aaHui

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3a71a4 / 3alaHui

VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

Meroaudeckue MaTepuaisbl, ONPEIEISIIOIIME NPOLEAYPhl OLECHUBAaHUS 3HAHWM, YMEHUH,
HABBIKOB M / WJIM OIBITA JEATEIBHOCTH, XapaKTEPU3YIOUINX 3Tanbl (OPMUPOBAHUS KOMIETEHIIHH,
conepsxkarcs B [lonoxenusx «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U NTPOMEKYTOYHOM aTTECTallH
crynentoB ['VAII, oOyuaromuxcst mo nporpaMmamM BbIcHIero oOpasoBaHusi» U «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHOM padoTel cTyeHToB B ['Y Ally.

11. MeToauveckue yKkazaHus JJisi 00y4alONIMXCH M0 0CBOEHHIO TUCHMILTUHbI

Llenpl0 TUCHMIUIMHBI SIBJISETCS TMOJYYEHUE CTYAECHTAaMH HEOOXOJUMBIX 3HAHUM, YMEHMH U
HaBBIKOB B OO0JIACTH aHalM3a MEXaHW3MOB BO3JICHCTBHS OMACHOCTEH Ha dYeIOBEKa, XapakTepa
B3aMMOJICICTBUS OpraHM3Ma YelloBeKa C OMACHOCTSMM cpellbl OOMTaHUS B CBSI3U C BOIPOCAMH,
CBSI3aHHBIMU C MpoOaeMaMu 0011el GU3NUKHU.

MeTtoauyeckue ykazaHusi AJs 00y4aroluXcs 0 0CBOEHHUIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3Hau€HUE JIEKLIMOHHOIO MaTepuajla — JIOTMUECKH CTpPOMHOE, CHUCTEMHOE,
rI1y0OKOe U SCHOE M3JIoKeHue ydeOHoro marepuana. HasHaueHne coBpeMEeHHOMN JIEKIIMHM B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJYYUTh BCIO HHPOpPMAIMIO TIO TEME, a B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIEM JUCIHUILUIHHBI, METOJI0OB HAYYHOTO TTO3HAHMS, HOBEHIITUX JOCTHKECHHUNA
HAyyHOM MbIciM. B ydyeOHOM mporecce JIeKIHsl  BBIMONHIET  METOAOJOTHYECKYIO,
OpPraHM3aIMOHHYI0 M HHQOpMaIMOHHYI0 GYyHKIUU. Jlekuus packpblBaeT MOHATUHHBINA ammapar
KOHKpPETHOW 00JIacTH 3HaHus, €€ MpoOIEeMBbl, MAeT IENbHOE IMPEACTaBICHHE O JAUCUUIUINHE,
MTOKa3bIBAET B3aUMOCBSI3b C APYTMMU AUCIUIUIMHAMM.

[TnaHupyeMbl pe3yJabTaThl IPU OCBOCHUH 00YYaIOUTMMCS JIEKIIMOHHOTO MaTepraa;
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— TOJIy4YEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIPENEIACTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOM TeMe;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIO/IaBaATEIIEM;

— pasBuTHE  NPO(EeCCHOHATBLHO—JICTOBBIX  KAauecTB, JIIOOBU K  MpeaMeTy H
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIIUICHUS.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEIILHOW PaboThI;

— TMOJIy4eHHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

—  HAYYHUTCS METOAWYECKU 00pabaThiBaTh MaTepHrall (BBIICISTH TIABHBIC MBICTH
MTOJIOXKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTh WX B PA3JIMYHBIX (DOPMYIUPOBKAX);

— TOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJIUMBIX TEPMHHOB U TIOHSATHH.

JlekUMOHHBI ~ MaTepuall MOXET  CONPOBOXKAATHCS  JIEMOHCTpallMed  claijoB U
WCIIOJIb30BAaHUEM  Pa3[aTOYHOIO0 MaTepuaja IPH TPOBEICHUH KOPOTKHUX JIUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

Metoauyeckue ykazaHusi sl O0y4alOUIMXCS MO TPOXOKAEHMI0 TNPAKTUHYECKHX
3aHATHIA

[TpakTHyeckoe 3aHATHE SBIAETCS OJHONM M3 OCHOBHBIX (DOpM OpraHuzanuud y4eOHOTro
mpolecca, 3aKI0Yaroniascs B BBIMOIHEHUH OOYYarOIIMMUCA TOJ PYKOBOJCTBOM IIperojaBaTess
KOMILUIEKCa YYE€OHBIX 3aJaHHil C 1EeNbI0 YCBOCHHUS HAYYHO-TECOPETHUYECKUX OCHOB Yy4eOHOM
JTUCHUTITMHBI, MPUOOPETEHUS YMEHUN U HABBIKOB, OTIBITA TBOPUYECKOM €I TEIHHOCTH.

[lenpr0 MpaKTUUECKOTO 3aHATHSA UIsI 00YYarolerocsi SBJSIETCS MPUBUTHE OO0Yy4YarOIIEeMCs
YMEHUH U HABBIKOB MPAKTUUECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUIIINHE.

[Tnanupyemble pe3ynabTaThl IPU OCBOSHUU 00yYaronIeMcsl MPAKTUYECKUX 3aHITHIA:

— 3aKpeIruieHue, yriryolieHue, paciiupeHne U JeTalu3aius 3HAaHUH TPU pelieHun
KOHKPETHBIX 337a4;

— pa3BUTHE  T[O3HABaTEJIbHBIX  CIOCOOHOCTEH,  CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAJCHHE HOBHIMH METOJIaMU U METOAMKAMU M3y4eHUS] KOHKPETHON ydeOHOM
JMCIIUTUIMHEL,

— BBIPAOOTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICIIEHUS TOJYYSHHBIX 3HAHUU A
BBIIOJTHEHHS 3aJaHHI;

— ofecrniedyeHune palnoOHAIbHOTO COYETaHUS KOJUIEKTUBHON M MHIMBUYaIbHOU (hopm
o0OyueHusl.

OyHKINN MPAKTUYECKUX 3aHATUM:

— TO3HaBaTeJbHas,

— pa3BUBAIONIAS;

—  BOCHHTATENbHAS.

[To xapakTepy BBIMOIHIEMBIX 00YJAIONIMMCS 3aJJaHUI TI0 TPAKTUIECKUM 3aHSATHIIM
HOAPa3ACIAIOTCS Ha!

—  03HAKOMMTEJbHBIE, TPOBOAMMEIE C IIETbI0 3aKPEIJICHUS U KOHKPETH3alU1 H3y4YeHHOTO
TEOPETUIECKOTO MaTepHaa;

— aHaJIWTUYECKHUE, CTaBSIINE CBOEH 11eJbI0 MOoyYeHHe HOBOW HH(OPMAIIUN HA OCHOBE
(dbopMa30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHBIE C MTOJYyYEeHHEM HOBOM HMH(pOpPMAIUK TyTEM CaMOCTOSTEIbHO
BBIOPAHHBIX MMOAXO0J0B K PELICHUIO 3a/1ay.

@opMbl  OpraHU3alMM TMPAKTUUYECKUX 3aHATUH ONpENesIoTCS B COOTBETCTBHHU  CO
cneuu(uyeckuMU OCOOCHHOCTAMHU Y4E€OHOM MUCHMIUIMHBI W LeIIMH oO0ydeHus. OHM MOTYT

IMPOBOAUTHCA:
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— B UHTEPAaKTUBHOU (hopMme (pelieHne CUTYaIl[MOHHBIX 3a/1a4, 3aHATHS 110 MOJICTUPOBAHUIO
peaIbHBIX YCIIOBHil, [EJIOBbIE WIPbI, WUIPOBOE MPOCKTUPOBAHUE, WMUTALMOHHBIC 3aHSATHS,
BBIC3/IHbIC 3aHATHS B OpraHuzanuu (NIpeAnpusTHs), JejoBasi ydeOHas urpa, poJieBas HIpa,
MICUXOJIOTMYECKUI TPEHUHT, KeiiC, MO3rOBOM IITYpM, TPYIIOBbIE JUCKYCCHH);

— B HE MHTEPAKTUBHOW (opme (BBIMOIHEHHE YIPaXHEHH, pelleHrne THUIOBBIX 3ajad,
pElIeHNE CUTYallMOHHBIX 33/1a4 U APYroe).

MeTtoauka npoBeAeHHs TPAKTUUECKOTO 3aHATUS MOXKET ObITh PA3IUYHOM, IIPH STOM Ba)KHO

JOCTHIXCHHC 061_]_[6171 OCJIWM JTUCHUIIINHBI.

TpedoBanus K NPOBeIeHUIO MPAKTHYECKUX 3aHATHI

[TpakTyeckue 3aHATHS TPOBOIATCS B BUIE OOCYXKICHHS OCHOBHBIX THIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECCKHMH BOIPOCAMHU, PACCMATPUBACMBIMU B JICKIIMOHHOM KypC€ M B BUJC
pa3bopa BOIPOCOB, KOTOPHIE MOTYT BOZHUKHYTh Y CTYJICHTOB IIPH OCBOSCHUH MaTepHala.

MeTonuyeckue yKa3zaHUs 10 MPOBEACHUIO MPAKTUICCKUX 3aHATHH MPUBEICHBI B CIICTYIONINX

nocobusx umeronuxcs B oudnuoreke ['Y AIl B HarleyaTaHHOM U 3JIEKTPOHHOM BHJIE:

1 Mexanuka. Konebanust u Bonmubl. Tepmoamnamuka. Coopuuk 3amau //WU.M. Kosanenko,
0.A. Ky3nenos, M.H.Kyns6urkas, H.I1.JlaBpoBckas, H.H.JlutBunosa, E.B. Momaps ,
O.A. HoBukoa, B.®. Opnos, /.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. [0.H.
[apes, B.b.1llanuu, b.®.11udpun, C.5. Hlepdak 2010. 84 c.

2. DOnexktpuuectBo. Mar"etusm.  Omnrtuka. CoOopuuk  3amau. //M.U.  Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIlutBunoBa, E.B. PytekoB. FO.H. Ilapes, b.®.lludpun, C.A.
[ep6ak 2013. 80 c.

3. KanrtoBas ¢usuka. Coopuuk 3anau //, 1.1 Koanenko, E.H. Koriaukos. H.II. JIaBpoBckasi,
H.H. JIutBunoga, I'.JI. [Inexotkuna, B.K. [Ipununko, E.B. Pyrekos, FO.H. Ilapes, 2015, 60
c.

MeTtoauyeckue ykasaHusi AJ1s 00y4arouxcs M0 NPOX0XKICHUIO J1a0opaTOPpHBIX pador

B xone BbImonHeHus 1a00paTOpHBIX paboTa 00yJaroImuUiCs JOKEH YIIIyOUTh U 3aKpPeNuTh
3HAHMSI, MPAKTUUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKON M TEXHUKOW JKCIIEPUMEHTA B
COOTBETCTBUM C  KBaJM(UKAIIMOHHOW  XapaKTepUCTHUKON  oOywatomierocs.  BeinonHeHue
71a00paTOPHBIX PabOT COCTOMT U3 3KCIEPUMEHTAIbHO-NPAKTUYECKOM, pacueTHO-aHaIUTHUECKON
4acTe! U KOHTPOJBHBIX MEPOIIPUATHH.

Brinmonnenue mabopaTopHBIX pabOT 00yYaroUMMCs SIBIAETCS HEOTHEMJIEMOW YacThiO
U3y4yeHHs] JUCHMIUIMHBI, OIpenesiseMoi y4eOHbIM IUIAaHOM UM OTHOCUTCS K CpEICTBaM,
00eCTeynBaoOIUM peIIeHUE CIeTyIOIMX OCHOBHBIX 33/Ja4 y 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB UCCIIEOBAHUS ITPOLIECCOB, SIBICHUN U OOBEKTOB, H3Y4aeMbIX B
paMKax JaHHOM NUCLUILIMHBL;

—  3aKpeIUICHHE, Pa3BUTHE U JIeTAIU3alNs TEOPETUYECKUX 3HAHUM, IIOJIy4CHHBIX Ha
JEKIMSX;

— TOJy4YeHHe HOBOM MH(OpMAINH 110 U3y4yaeMON JUCIUILINHE;

— INpHOOpeTeHrEe HABBIKOB CAaMOCTOSTENbHOI paboThl ¢ 1a00opaTOpHBIM 000pYIOBaHUEM H
npubopamu.

3ananue u TpeOOBaHUS K NPOBEACHHUIO JIA00PATOPHBIX PadoT
B Teuenme cemecTpa KaxABId CTYJIEHT B COOTBETCTBMHM C pabodeil mporpaMMoin 1o
quciuruinie Ou3nKa T0JKEH BBIMOIHUTD OMPEIe]IeHHOE YHUCIIO0 JTJabopaTopHbIX padoT. Ha kaxayro
nabopaTtopHyto paboTy MIAHUPYETCS HE MEHEee JABYX 3aHITHI: OJTHO — HA BBIIIOJIHEHUE U3MEPEHUH,
¥ OJTHO — Ha 3aiuTy oT4eta. OTUeT MUIIETCs HE BO BpEMs 3aHATUH, a ToMa WK B OUOIHOTEKE.
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B nHauanme cemecTtpa A0 Hadana 3aHATUM CTYAEHT [OJDKEH OBITh NPOMHCTPYKTUPOBAH I10
TEXHHKE OC30MaCHOCTH TpHU MpOoBeIeHUU HabopaTopHbIXx paboT mo ¢usuke. [IpoxoxaeHue
MHCTPYKTaXa (PUKCUPYETCA B CIELUAIBHOM XXypHAJIe; TaM HY)KHO 00s3aTeJIbHO PaCIHCaThC.

B naGopatopuio CTYAEHTHI ODKEH MPHUXOIUTHh MOATOTOBIEHHBIMH K Ha3HAueHHOW pabore.
HeoOxonuMo 3apaHee mNpo4yuTaTh OIUCAaHWE PA0OTBI M  TEOPETUYECKHE CBEACHUS U3
COOTBETCTBYIOLIETO pazzena Kypca. He 3a0biBaiiTe 0 pekOMEH10BaHHOM JIMTEpaType U 00513aTEIbHO
MOJTy4nTe B OMOIHOTEKE BCE MOCOOUS, BBITyCKaeMbIe Kaeapoii.

Beimonnate paboTy CTyneHTy paspeliaercsi, JUIIb IOCHe JOMYCKa, MOJIYYEHHOTO IOCIe
Oecenpl ¢ mpenoaasateneM. [IpernonaBarens H0KeH YOSAUTHCS, YTO CTYACHT IOHUMAET:

KaKMe SIBJICHUs OH OyzeT HaOJtoJaTh U CCIIEI0BATh;

KaKas L1eJIb IIEpe]] HUM ITOCTABJICHA;

KaKMMU IPpUOOPaMU U KaK BEYTCSl U3MEPEHMUS;

KaK ClIeAyeT IPOBOJUTD DKCIIEPUMEHT.

[Tonmy4eHHsbIi JOMyCK K paboTe OTMEUaeTCs MPEroiaBaTeNieM B KypHaJe.

B npomnecce BbimosHeHUs 1a00paTOpHOIl pabOThI HY)KHO 00s3aTelIbHO 3aNOJIHUTH MPOTOKOI
U3MEpEeHUl. ¥V KaXJI0ro CTyAEHTa MPOTOKOJ HM3MEPEHUIl JOJKEH OBITh CBOM; BEIEHUE OJHOIO
IIPOTOKOJIAa HECKOJBKUMHU CTYAEHTaMU BMeECT€ He jaomyckaercsa. lIpoTokon Benmercs Ha nucre
dopmata A4. B mpoTOKOJIE TOJDKHO OBITh OTPAXKEHO:

TOYHOE IOJIHOE Ha3BaHUE U HOMEP JIabopaTOPHOW pabOThl B COOTBETCTBUU C METOJUYECKUM
rocoouemM;

(bamMuIus, MHULMAJBI CTY/IEHTa U HOMEp I'PYTIIIbI;

(bamMuIus 1 MHULKMAIbBI IPETOAABATENS;

TabJIMIa TEXHUYECKUX XapaKTePUCTUK U3MEPUTENIbHBIX MPUOOPOB (Ha3BaHUe Npudopa, pabounii
JMana3oH, [eHa JIeJIeHMs], KJIAacC TOYHOCTH U JIp.);

napaMeTpbl yCTaHOBKH, HAa HEW yKa3aHHBIE;

pe3yJIbTaThl U3MEPECHUI;

JlaTa U MOAINHUCH CTYJEHTA.

Bce 3anucu q0/KHBI BECTUCh aBTOPYYKOH, IIAPUKOBOW, KAaIIMJUIAPHON WIIM TEJIEBOM PYUYKOM.
3anuce HAOMIOIEHUH U TaHHBIX KapaHJIaIlloM He JIOIYCKaeTcs, KapaHAallloM MOYKHO JIUIIb YEPTUTh
TabmuIB! ¥ rpaduku. Benenne «uepHOBUKOB MPOTOKOJIA» U NEPENUCHIBAHUE UX B KOHIIE 3aHATHS

HA4KMCTO HE PEKOMEHIYEeTCsI; 3TO HEHY)KHasl TpaTa BpPEMEHHU M BO3MOXHOCTb JIOMYCTUTDH OIINOKY

pu nepenucbiBaHuu. CTapaTenbHOCTh U AKKYPAaTHOCTD JIy4Ille IPOSBUTH IPU 0QOPMIIEHUH OTUYETA.
[To oxoH4YaHUM U3MEPEHHI TPOTOKOJI 00s3aTENBLHO JAaeTCsl Ha MOANUCH IpenoaaBarento. bes atoit
MOJNKCHU IPOTOKOJI CUMTaeTcs HeAelcTBUuTenbHbIM. [loanuck cTynenTa B mpoTokosie 0003HavaeT,
YTO OH OTBEYAET 32 BCE MPOBEJACHHBIE U3MEPEHMUSI, a TIOJUCH MPENoIaBaTeNsl 03HaYaeT, 4YTo paboTa
JENCTBUTENBHO BBINOJIHATIACH U YKA3aHHBIE 3HAUEHUS AEHCTBUTEIBHO

MOJIy4Y€Hbl UMEHHO T€M CTYJEHTOM, KOTOPBIH COCTABUJI MPOTOKOI.

[To pe3ynbraTaM, 3aUKCUPOBAHHBIM B POTOKOJIE U3MEPEHH, CTY/IEHT JOMa MUIIET OTYET U
3alUIIAET ero Ha cieayrouemM 3ausaTiu. [1pu 3amnmre oTueTa MOTyT OBbITh 3a/1aHbl JIHOOBIE BOTIPOCHI
0 TEOPUM H3YyYaeMOIo SBJIEHUS W IO TMOJIY4YEHHBIM pe3yJbTaTaM. 3a TPUHATHI OTYeT
npenojaBaTeslb BBICTABIAET CTYJIEHTY OLIGHKY M IOCI€ 3TOro cooOllaeT HOMEp M Ha3BaHHe
ciemyromel 1abopaTopHO pabOTHI.

Crpykrypa u popma otuera 0 1adopaTopHoOii padore
OT4er JOMKEH COoepKaTh CIEIYIOIINE Pa3eiibl:
1. [lens paboTHI.
Ona chopmynrupoBaHa B OUCAHUH JTa0OPATOPHOM pabOTHI, OTTY/AA €€ CIEAYeT MePEerucaTh.
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2. Onrcanue J1abopaTOpHON YCTAaHOBKH.

Onucanue yCTaHOBKHM JTOJKHO OBITH KpaTkuM. CleqyeT orpaHu4YuThCs (QYyHKIMOHAIBHON HIIH
AIIEKTPUUYECKONW CXEeMOM ycTaHOBKM. He HyXHO NpUBOAMTH BHEIIHEro BHaa npubopos. lariee
HEOOXO/MMO OIHUCAaTh OJKCIEPUMEHT M TEPEUUCIUTh H3MEPHUTEIbHbIE NpUOOpH B Tabmmie
TEXHUYECKUX XAPAKTEPUCTHUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHHUN.

3. Pabouue dhopmysibl.

PabGounmu Ha3bIBAIOTCSI TOJIBKO T€ (POPMYJIbL, IO KOTOPHIM HEMOCPEACTBEHHO MPOU3BOJISATCS
BBIUUCIICHHUSI HccieayeMblx BenuuunH. CreBa B (opmynie JOIDKHO CTOSTh TO, YTO CIEIyeT
OTIpEeNIeNIUTh, CIpaBa - TO, YTO U3MEPSIOCH B paboTe miM u3BecTHO. Bee mpuBeneHHbie GopMyibl
JIOJIKHBI OBITH IIPOHYMEPOBAHBI.

BreiBog (opMyn u mpoMeKyTOUHBIE BBIPAKEHHS B OTOM paslielie MPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCIICHUS TOTPEITHOCTEH M MPOBEACHUS MaTeMaTH4eCKOH 00paboTKu
pEe3yNbTAaTOB U3MEPEHUI B 3TOM pa3Jielie TOKE HE IPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCICHUM.

B »TOM pa3zmene oTuera ODKHBI OBITH NPUBEIACHBI BCE H3MEPEHHBIE U BBIYHCIICHHBIC
pe3ynabTathl. Il0 BO3MOXXHOCTH, WX HYXHO TMPEICTaBISATh B BUAE HAMIAIHBIX Tabnwm. B
IPUBOJUMBIX 3HAYEHMSIX HEJIb3Sl OCTaBJIATH JIMLIHHE JIECATUYHBIE pa3psibl (oapoOHee 00 3ToM
MoIeT pedb HIke). B pabore MOXKeT OBITh HECKOJBKO 3aJaHMid, BCE OHU JIOJDKHBI OBITH
IIPUBENIEHBI B 3TOM pa3/elie.

5. [IpumMepshl BBIUMCICHUH.

B stom pasnmene oTuera AODKHBI OBITH NMPHUBENEHBI MOAPOOHBIE MPUMEPHI BBIYUCICHHHA II0
Kaaou paboueit popmyne. He Hy)XHO NpUBOAUTH BCEX BBHIYMCICHUH, BIIOJIHE IOCTATOYHO OJHOTO
npuMepa 1o Kaxaou ¢popmyiie. DTOT pasfen Hy>KeH JUIsl TOro, 4ToObl MPEenoaBaTelIio ObLIO Jierde
HalTH OIMOKY B BBIUMCICHUSIX WA U3MEPEHUSX, €CIIM TAKOBBIE BCTPETSTCS.

6. BeramcneHue morpenrHoCcTe.

B »TOM paznene oruera JOKHBI OBITH HMPEACTaBIECHbI (DOPMYIIBI, IO KOTOPHIM IMPOBOAMIIACH
MaTeMaTHueckass oOpaboTka pe3yiabTaToB HM3MepeHUH. [loKHBI ObITh_BbIBEIEHBI (OPMYIIbI, MO
KOTOPBIM BBIYHCISUINCH CUCTEMATHYECKUE U CIIy4alHBIE ITOTPEIIHOCTH U MPEACTABICHBI TPUMEPHI
BBIYMCIICHUM 110 KaXK0M U3 HUX.

OTOT pa3fen OT4eTa CaMmblil CIOXKHBIM A cTyAeHTOB. [lo HeMy OoJble BCero BONPOCOB, B
HeM Oousbllie Bcero omuOoK. Teopus mMOrpemHocTed OOBIYHO ObIBa€T HamUcaHa IS
MOJIFOTOBJIEHHOT'O YMUTATEJIs, 3HAKOMOTO C BbICIIEH MaTeMaTUKoW. B HacTosiemM noco6uu aBTophl
MOCTapaJIiCh OCTABUTH JIUIIb CAMOE Ba’KHOE 110 3TOW TeME U U3JI0KUTh MaTepHUall 0 BO3MOKHOCTH
IIPOCTO.

7. I'paduku 1 pUCyHKH.

HeGonpme rpagukud W pUCYHKH pa3MEIAloTCss B Tekcre, a Oonbime - ¢opmata A4 -
OPUBOAATCS Ha OTAEIbHOM Jucte. B mo0oM ciiyyae OHM JOIDKHBI OBITH TOANUCAHBI U
IPOHYMEpPOBaHbI, HAa HUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTyeTa. [paduku o0s3aTenbHO
BBITMOJHAIOTCS Ha MWJUIMMETpoBOil Oymare. Ha kaxmoit ocu NOMKHO ObITH 00O3HAUEHO, Kakas
BEJIMYMHA U B KakKWX €IUWHUIAX BJOJb Hee OTKiIaabiBaeTcs. Ha cammux ocsiX AOKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAMHATHON ceTkU. M3MepeHHble Ha ONbITE 3HAYEHHUS MOJANUCHIBATH HA
ocsix He cienyer. Ha rpapuk o00s3aTenbHO HAHOCSTCS BCE OJKCIEPUMEHTAJIbHBIE TOYKH, U
MPOBOAMUTCA COeAMHSIOMmAs uX JUHUSA. OKOJIO OJHOM MM HECKOJBKMX TOYEK OTKJIAIbIBAIOTCS
CHCTEMaTHYEeCKHe TIOTPEIIHOCTH COOTBETCTBYIOIIMX M3MEpEeHUH (moapodHee 00 3TOM MOHAET peub
HUKE).

8. OxoHUaTebHBIC PE3yIbTATHI, UX 00CYX/IEHUE, BHIBOIBL.
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B sTOoM pasnmene oTdera HY)KHO MOJBECTH UTOT TMpojaeaHHON paboThl. CiemayeT Hammcarh,
KaKH€ MOJIY4YEHbI BEJINYMHBI, U C KAKUMU IIOIPELIHOCTSIMHU.

Ecnu u3mepenusi mpoBOAMINCH Pa3HbIMH METOAAMH, TO O0SA3aTeIbHO HYKHO CPaBHHUTH 3TU
pe3yJbTaThl U UX MOTPEIIHOCTH, CAENATh 3aKII0YCHIE, KAaKOW MeTOo/ Jydllle, TOUHee, y100Hee.

Ecnu um3BecTHO TabiaMyHOE 3HAYEHHWE HW3MEPEHHOW BEIMYHMHBI, TO HYXHO 0053aTEIbHO
CPaBHMTH €r0 C MOJYYEHHBIM Ha ONBITE 3HAYEHUEM U J1aTh apryMEHTHUPOBAHHOE 3aK/II0UYE€HUE 00 UX
COBIIA/ICHUU WJIM HECOBIIA/ICHUU.

Ecnu B pabore 3HaueHHWss OJHOM M TOW K€ BEJIWYHMHBI IMOJNYYEHBI SKCIECPUMEHTAIBHO H
TEOPETUYECKH, TO ITH PE3YJbTaThl HYKHO OOS3aTEIbHO CPaBHUTb M JaTb apryMEHTHPOBaHHOE
3aKJII0ueHue 00 UX COBMA/IEHUU WJIM HECOBIIA/ICHUU.

B cnywae, Kkorga MeXIy CpPaBHHBAa€MbIMM BEJIMYMHAMU HUMEKOTCS  HEIOMYCTHMBbIE
pacxoKJIeHUsl, 3TO HYKHO 0053aTelbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIINOJIOKEHUE O
BO3MOYKHBIX IPUYMHAX 3TOTO HECOBNAJACHUSI.

Ecin B pabore CTaBUIOCH LENbIO IMPOBEPUTH KAKOW-TO (U3NYECKUN 3aKOH WM HU3YUYUTh
SIBJICHHE, TO B JAHHOM pa3/iesie He0OX0IMMO J1aTh 0OOCHOBAaHHBIN OTBET Ha MOCTaBJICHHBIN BOIIPOC.

BbIBOZ1 OMKEH COOTBETCTBOBATH 1€ PAOOTHI.

TpebGoBanus k oopMIIEeHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe

Otuer 1o y1abopaTopHOU paboTe JOHKEH BBHIMOJIHATHCS HA ymcrax (popmara A4. 3amucu Ha
JUCTaX BEAYTCS TOJBKO C OAHON cTopoHbl. Ilo kpasm mnucrta nomkHa OBITH OCTaBI€HA paMKa
mUpUHON He MeHee 20 MM. DTy paMKy PUCOBaTh Ha JINCTaX HE HYXHO, HO M 3aCTYIaTh 3a HEE HE
cienyer. B pamke B BepxXxHEM IIOJIE HYKHO JIMIIb IIOCTaBUTh HOMEP CTpPaHHUIIBL.
[IpoHymepoBaHHBIMU JIOJDKHBI OBITH BCE JUCTBI OTYETa, HauWHas C Tperbero. IlepBwlil nucT —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUI, HE HYMEPYIOTCA.

Oruer cnenyer nucaTh OT pyku. Eciau Bel ucnoneiyere yykue 3aroToBKU, TO OYAbTE FOTOBBI
OTBEUaTh 32 BCE «3aMMCTBOBAaHHBIE» OIIMOKH, KOTOPBIX ObiBaeT MHOro. Cka3aHHOE B PaBHOU Mepe
OTHOCUTCS K (popMmynam, KoTopble Bbl mojacmorpenu y KOro-to, a He BbIBenM camu. Jlyuie
cpocuTs npenojasarens. OH NOJICKaKET WM IMPOBEPUT, IIPABUIILHO JU Y Bac nmomyuunocs.

TUTYIbHBIN TUCT PAOOTHI MOXKET OBITh HAMMCAH OT PYKH WJIM HalleyaTaH Ha MPUHTEPE.
DJeKTpOHHAs BEpCUs TUTYJIBHOTO JINCTa HaxonuTes Ha caite ['Y Alla.

Meronnyeckue yka3aHHs 10 BBINOJHEHUIO JaOOpaTOPHBIX padOT MPHUBEAEHBI B CIEAYIOLIUX
nocoOusx umeromuxcs B ouommoreke I'Y AIl B HareuaTaHHOM U 3JIEKTPOHHOM BHUJIE:

4. Mexanuka. Konebanus u BonHbl. MonekynspHas ¢pusuka. JJabopatopHblii NpakTUKYM

//N.N. KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunona, I'.JI. [Inexotkuna, /I.E. [Torapes,
B.K. Ilpununko,. FO.H. Hapes, b.®. Hludpun, 2014, 132 c.

5. DnektpuuectBo U MaruetusM. Jlaboparopusiii mpaktukym// /E.H. Kotnukos, C.4. llepbax,
N.U1 Kosanenko, I0.A. Ky3nenos, M.H. Kynsourikas, H.I1. JlaBposckas, H.H. JIutBuHOBa,
I'.JI. TInexotkuna, B.K. [Ipununko, E.B. Pytekos, , FO.H. Lapes, b.®. [lludpun, 2010,84
C.

6. BonroBass ontmka JlaGoparopuenii npaktukym //E.H. Kormmkos, W.I1. KpekrtyHosa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponunu 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopusiii npaktukym //I'A. BecunueBa, W.M Kosanenko,
H.IT. JlaBpoBckast, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununko, C.I1.Danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

MeToanuyeckne yKkazaHus JJI51 00yYAIOLMXCS M0 MPOXO0KIECHUI0 CAMOCTOATENbHOM
padoThI
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B Xone BBITIOJIHEHHS CaMOCTOSITENIbHOW paboThl, OOYJarOUIUHCS BBIMOJIHSAET padoOTy IO
3aJJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero HernocpeacTBEHHOIO
y4acTHsL.

Jns oOywaromuxcs 1O 3a04HOH (Gopme OOydYeHHs, CaMOCTOSITeNIbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mnporecce BBINONHEHHUS CAaMOCTOSITEBHOM paboThl, y oOyuwaromerocs (opmupyercs
nenecooOpasHoe IUIaHUPOBaHUE PaboUYero BpeMEHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHUM M CUCTEMATHU3alMM PUOOpETacMbIX 3HaHUM, 00eCrIeunBaeT BbICOKUN YPOBEHb
YCIICBACMOCTHU B IICPUO] 06yquH51, MMOMOTracT MOJYYUTb HAaBbIKU IMOBBIIICHUA HpOCI)CCCI/IOHaJIBHOFO
YPOBHL.

MeToauueckumMl ~ MarepuajamMH, — HalpaBJISIOIIMMU  CaMOCTOSITENIbHYIO  paboTy
00yJarouuxcs SBISIOTCS:

—  Yy4eOHO-METOAMYECKUI MaTepual Mo JUCLUILIMHE;

— METOJUYECKUE YKa3aHUs 10 BBIIIOJHCHUIO KOHTPOJIBHBIX paboT (sl 0OydYaroNIMXCs Mo
3a04HOM opMe 00yUEeHHS).

MeToanyeckue yKa3zaHusi JJisi O0yYAIOIIMXCS 1O TPOXOKIEHHIO MPOMEXKYTOYHOI
aTTecTaluu

[TpomexyTouHas aTTecTaIus o0yJaromuxcs npeaycMaTpuBacT OIlCHUBAHHUE
IIPOMEXYTOUHBIX M OKOHYATENbHBIX PE3yJbTaTOB OOyueHus Mo AucuuIUiMHe. OHa BKIIOYAET B
cebs:

— 9K3aMeH — (opMa OIICHKU 3HAHWM, MOJYYCHHBIX 00yJYarOIIUMCS B TMPOIIECCe M3YUYCHHUS
BCEH JTUCIMILIMHBI HJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOM pabOThI, CIIOCOOHOCTH MPUMEHSTh UX
JJISL pemeHI/m HpaKTI/I‘IeCKI/IX 3aaa4. 3K33MCH, KakK HpaBI/IJ'IO, HpOBOI[I/ITCﬂ B HepI/IOI[
HK3aMEHAIIMOHHOW CECCHH U 3aBepIIAeTCs aTTECTAIIMOHHON OIIEHKOW «OTJIIMYHOY, «XOPOIIOY,

«YHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIBHO.
Cucrema OLICHOK IIpU IIPOBCACHUU HpOMG)KyTO‘IHOﬁ aTTeCTallu OCYIICCTBIISICTCA B

cooTBeTcTBUM ¢ TpeboBanusmu [lonoxkennit «O TeKkylmeM KOHTpoJIe YCHEBAaeMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOydarommuxcs 1O mIporpaMmaM BBICIIETO
obpazoBanusi» u «O MOAYIHHO-PEHTHHIOBOM CHCTEME OIIEHKM KayecTBa Yy4eOHOW paboThI
ctyneHToB B ['YAII».
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