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AHHOTALIUA

Hucunmmna «Pu3uKa» BXOIUT B 6a30BYI0 4aCTh 00pa30BaTEIbHOIN MPOrpaMMBbl MOITOTOBKH
CTYyJICHTOB TI0  HampaBjieHuto/crienaabHocTH  «25.05.03  «TexHuueckas  SKCIUTyaTalus
TPAHCIIOPTHOTO  PaJMO000PYIOBAaHUS»  HAMPABICHHOCTH «TexHuyeckass  SKCIUTyaTalus
PaaMO3JIEKTPOHHOTO 000PYI0BaHMS BO3AYIIHBIX CYJIOB M adPOIOPTOBY. JMCIUIUIMHA pean3yeTcst
kadempoii Ne3.

JucnurnuHa HareneHa Ha OpMUPOBAHUE Y BBITYCKHUKA OOIICKYJIbTYPHBIX KOMITCTCHITHNA:

OK-1 «cnocobHOCTh K aOCTPaKTHOMY MBIIIICHHUIO, aHATTU3Y, CHHTE3Y,

OK-3 «rOTOBHOCTH K CaMOpPa3BUTHIO, CaMOpPEAIU3allUd, HCIOJIB30BAHUIO TBOPUYECKOTO
HOTEHLIMaJa,

OK-7 «cnocoOHOCTh K CaMOOpTraHU3aIuU M CaMOOOPA30BAHHIO.

CopneprkaHue QUCLUIUIMHBI OXBAaThIBA€T KPYI' BOIPOCOB, CBSI3aHHBIX C MpobiemMaMu oOuien
bu3uKu.

[IpenonaBanye AMCHUILUIMHBI IPEAYCMAaTPUBAET clieayrolue GopMbl OpraHu3aluu y4eOHOro
nporiecca: JIEKIUH, J1adopaTopHble pabOTHI, MPAKTUYECKHE 3aHSATHs, CaMOCTOSTEIbHas padora
CTYJEHTA, KOHCYJIbTall1H.

IIporpaMMOi JOUCLMILIMHBI IPEAYCMOTPEHBl CIEAYIOIIME BUIAbl KOHTPOJIS: TEKYIIMMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mas TpyA0€MKOCTh OCBOCHHUSI TUCIIMIUIMHBI COCTaBIIACT 12 3aueTHBIX eauHull, 432 Jaca.
SI3BIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILIMHBI
-[I0JIy4YEHHE CTYJACHTaMH HEOOXOJMMbIX 3HAaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[Ipe/ICTaBICHHE BO3MOKHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B M3MEPEHUSIX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/IaHMe TOJIePKUBAIOIEH 00pa30BaTEIbHON CPE/Ibl MPETIOIaBaHUs ISl OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO UCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHMS 00pa30BaTeIbHOI MPOrpPaMMBbl

B pesynbrare ocBOeHUS TUCIUTUIMHBI CTYACHT JOJIKEH 00J1aaTh CISAYIOIUMH KOMITETCHITUSMHU:
OK-1 «cnocobHOCTh K aOCTPaKTHOMY MBILUICHUIO, aHAIHU3Y, CUHTE3Y»:
3HATh — OCHOBHBIC (DU3MUECKUE 3aKOHBI, METOJIbI HCCIICIOBAHUS U H3MEPCHUI;
YMETb - IPUMEHATh 3HAHUS JUI pellieHus: TpodheCcCHOHAIbHBIX 3a1a4;
BJIQJICTh - HAaBBIKAMH WHCTPYMEHTAIBLHBIX U3MEPECHHI B chepe mpoPecCHOHATBHBIX 3a/1a4
OK-3 «rOTOBHOCTP K CaMOpPa3BUTHUIO, CaMOpEAIM3allid, HCIIOJIb30BAaHUIO TBOPUYECKOTO
MOTEHLINAIA,
yMETh -IJIAaHUPOBATh IIEJIM U YCTAHABIMBATH MPHOPUTETHI NPU BHIOOpPE CIOCOOOB MNPUHSATUA
pPELICHUI C yY4E€TOM YCIOBH, CPEICTB, JIMYHOCTHBIX BO3MOXHOCTEW M BPEMEHHOW IMEPCIIEKTUBBI
JOCTHKEHUS, OCYIIECTBIICHUS MTPO(ECCHOHATEHOM NeSTEIbHOCTH
BJIQJICTh HABBIKAMH - CAMOPETYJISIIUHA SMOIMOHATIBHBIX W (DYHKIIMOHAIBHBIX COCTOSHUU TIpU
BBIMIOJTHEHUH MTPO(ECCUOHABHOMN e TEeIbHOCTH
OK-7 «c1nocoOHOCTh K CAaMOOPTaHU3auN U CAaMOOOPa30BAHUION:
3HATh — OCHOBHBIE 3aKOHBI U UCTOYHHUKH MOTyYeHUs] HH(pOpMauu
BJIQJICTh HABBIKAMU — aHAJIM3a WH(POPMAIMOHHBIX HWCTOYHUKOB W TNMPUMECHEHHS K OOBSICHECHUIO
MIPOLIECCOB U SIBICHUI

2. MecTo nucuMiuInHbI B cTpykType OIl

JucuumnnrHa Oa3upyercss Ha 3HaHUSAX, paHee NPUOOPETEHHBIX CTYAEHTaMU IpH H3y4eHUHU
CIEIYIOIINX TUCHHUIUINH:

— JluneitHas anrebpa

— Marematnueckuil aHanu3

— Teopus BeposaTHOCTEU
3HaHMs, TOJYYEHHbIE TIpU H3YYEHMHM MaTepuana JAaHHOM JUCLUIUIMHBI, HMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS MTPH U3YUEHUH IPYTUX JUCIUIUINH!

— DJJIEKTPOTEXHHKA

— DJIEKTPOHUKA

3. O0obeMm qucuumaunbl B 3E/akaneM. yac
I[aHHBIe 06 O6IJ_ICM O6T>CMC JUCHUIIIIMHBI, pr,[[OeMKOCTI/I OTACJIIBHBIX BHUI0B y‘le6HOI>i pa6OTLI I10

JAUCITUIIIINHC (I/I pacnpeaciiCcHue 3TOM TPYAOCMKOCTH IO CCMCCTpaM) MMpEACTAaBJICHLI B Ta6J'II/II_IC 1

Tabmuua 1 — O6beM U TPYyLOEMKOCTh TUCIUITITUHbI

Bun y4yeOHOU paboThHI Bcero TpynoeMKoCTh O ceMecTpam
Nel No2 Ne3
1 2 3 4 5

OGIIas TPYL0EMKOCTh 12/ 4/ 144 5/ 180 3/ 108




mucuumnabl, 3E/(uac) 432

AyoumopHnule 3anamus, BCero 4ac., 44 16 16 12

B mom uucne

nexuuu (JI), (1ac) 22 8 8 6
[MpakTHYecKue/CeMUHAPCKIE 3aHSATHS 4 4

(I13), (9ac)

naboparopusie padotsl (JIP), (uac) 18 8 4 6
KypcoBoii mpoekT (padota) (KII, KP),

(qac)

Dk3ameH, (4ac) 27 9 9 9
CamocmosamensHas paboma, BCEro 361 119 155 87
Bun nmpomeskyTO4HOI aTTecTAI[UM: OK3., OK3. OK3. OK3.
3a4eT, IK3aMEH, OK3.,

JudQepeHInpoBaHHbIN 3aueT (3aver. JK3.

k3. Audd. 3a4)

4. Coaepxanue TUCUMILTHHbBI
4.1. PacnpenesieHHe TPy10eMKOCTH JMCIUIIIHHbI
10 pa3jesiaM ¥ BUAAM 3aHATHH
Paznenbl v TeMBI TUCIMIUIMHBI U UX TPYI0EMKOCTh ITPUBEICHBI B TA0IUIE 2.
Tabmuna 2. — Pa3aensl, TeMbl JUCIUIUIMHBI U UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI Jlexkuun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 3 4 40
Paznen 2. KoneGaHus v BOTHBI 3 2 40
Paznen 3. MonekynspHas Gpusuka 2 2 39
Hroro B cemecTpe: 8 8 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 3 2 2 50
Paznen 5. MarueTusm 3 1 1 50
Pasznen 6. Onruka 2 1 1 55
Hroro B cemectpe: 8 4 4 155
Cemectp 3
Pazgen 7. KBanToBas onTuka 2 2 27
Paznen 8. KBantoBasi MexaHuka 2 2 27




Paznen 9. Craructudeckas ¢pusuka 2 2 27
Hroro B cemecTpe: 6 6 87
Hroro: 22 4 18 0 361

4.2.

Conep:xanue pa3/iesioB U TeM JIEKINOHHbBIX 3aHATHH

CogneprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabauIe 3.

Tabnuna 3 - ConepkaHue pas/ieloB U TEM JICKIIMOHHBIX 3aHATUI

Howmep paznena

Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKHMOHHOT'O IUKJIA

Pasnen 1.

Mexanuka

Hpez[MeT MEXaHUKH. MeXxaHHn4ecKoe JBUKCHUC. IlonsTre cocTosaHUS U
ACTCPMUHU3M B KJIACCMYECKOM MeXaHHKE. ypaBHCHI/IH JBHXXCHU. rpaHI/II_ILI
MNPUMCHUMOCTH KJIaCCHUECKON MeEXaHMKH. PelIITMBHUCTCKas M KBaHTOBas
MEXaHHKa

Kunematuka 1BUKEeHHUA  MarepuaibHOMl  TOuku. CKOpOCTh U
yckopenre. HopmanbHOe U KacarelbHOE YCKOpeHHs. Pamuyc KpuUBHU3HBI
Tpacktopuu. (OCHOBHas 3ajadya KHHEMAaTUKH MaTEepPUAIbHOM  TOUKH.
Kunematuka npmxeHust abCOMIOTHO TBEPAOTO Tena. Bpaiienue TBepaoro tena
BOKpYT HCHOI[BI/I)I(HOﬁ ocu. CBs3p JIMHEHHBIX U YIJIOBBIX BCJIMYUH IIPpH
BpallaTeIbHOM JABUKECHUU.

WNuepunanbHple cucteMbl oTcyera. OCHOBHBIE 3aKOHBI KJIaCCHYECKON
JUHAMHUKHU - 3akoHbl HploToHa. OcHOBHas 3ajaya TUHAMHUKUA MaTepUaIbHOU
Touku. Hewunepumaneusle cucrembl orcdyera. CHIbl WHEPUHMH. 3aKOH
coxpaHeHHus umyisca. LlenTp macc u ero neuwxkenue. Cuctema LEHTpa Macc.

Mexann4deckas pa60Ta N MOIIHOCTB. Kunernueckas SHEpPTIUs. Ilons
CHII. KOHCepBaTI/IBHHe U JUCCHUIIATUBHBIE CHJIBL. Y CIOBHE MOTCHIIMAIBHOCTH
IoJig CHuil. 3aMKHyTLIe N HC3AMKHYTBIC CHUCTCMBI. IToTenunanbHas SHEpPTHUA
cucteMbl. CBS3b MCKIY MOTEHITHATBLHOMN 3HepFHeI>i " MOJIEM KOHCCPBATHUBHBIX
cuiI. 3aKOH COXPAaHCHUA MEXaHU4YEeCKOM SHEPTIHUHU. CucreMsl CIWHUII.

MOMEHT cuiibl U MOMEHT HMITYJIbCa. YPAaBHEHHME MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa HUMIyJbca. MOMEHT HMIyJbca TBEPAOTrO Tela
OTHOCHUTENIbHO HENOJBWXHOW ocu. MomeHT uHepuuu. OCHOBHOE ypaBHEHHE
JMHAMUKH BpPAIlaTeJIbHOTO JBM>KEHUS TBEpAOTO Tena. Kunetnyeckas sHeprus
BpALIAIOLIErocst TBEPOTO Tena. Y paBHEHMS IBUKEHUS U YCIIOBUSI PABHOBECHS
TBEPJOrO Tea.

[Tpuntun oTHOCUTENBbHOCTH ["anmumes, mpeodpazoBanus [ anmues.
[Toctynatsl ciennaabHON TEOPUU OTHOCUTEIbHOCTH. [IpeoOpa3oBanus
JlopeHnna u cineactBus u3 HUX. OCHOBBI PEISTUBUCTCKOM MEXaHUKH.
WNHutepBan, ero "HBapuaHTHOCTh. PenstuBucTckuii umnyibc. OCHOBHOE
ypaBHEHUE PENATUBUCTCKON AUHAMUKHU. KuHeTnueckas sHeprus
pensTUBUCTCKOM yacTulibl. CBsi3b Macchl ¥ 3Hepruu. CBsi3b MEXKIY SHEpPIrueit




1 UMITYJIbCOM YaCTHUIIBI. OCHOBHEBIE nacu 061_[16171 TCOpHUU OTHOCUTCIIbHOCTU

Pasnen 2

dusuka kojiedaHUN 1 BOJH

["apMoHMUEeCKUT U aHTapPMOHUYECKUN OCHMIUIATOP (MaTeMaTU4ecKun
MasTHUK, (PU3MUYECKUN MAsITHHUK, KOJICOAHUS MO ACUCTBUEM YIPYTON CHIIBI).
Crnoxenne koseOaHuil. PU3NYECKHI CMBICT CIEKTPAJIBHOTO PA3JIOKEHHUS.
JudbdepennmanbHoe ypaBHeHHe KoJjieOaHui. CBOOOJHBIE, 3aTyXarollHe
koseOanus. Beinyxnennslie kojaebanus. Pezonanc.

Kunemartuka BOJTHOBBIX IPOIECCOB (IUIOCKHUE U CHEPUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipunnun cynepno3uiuu. DHeprusi BoiaHsbl. [loTok
sHepruu. IHTeHcuBHOCTH BOJIHBI. CTOsiuas BoyiHa. 3ByK. OCHOBHbBIE
XapaKTePUCTHKH 3BYKOBOW BOJIHBL. D¢ ekt Jlomnepa 11t 3ByKOBBIX BOJIH

Pasgen 3

MomnexymsipHas pusmnka

TepMmoaunamuyeckue coctosiHus U mponecchl. [loHsTHe GyHKIUU
cocrosiHus. Buytpenusisi sueprus. KonmuectBo Ternotsl. PaGora tena mpu
M3MeHeHnn ero oobema. IlepBoe Hawano TepMoauHaMuKH. Temrieparypa u
BHYTPEHHSI SHEPTUsi Kak (PYHKIUS COCTOSHUS. TeraoeMKOCTh. DHTPOIIHS.
Bropoe u Tperbe Hauana TtepMoauHamMuku. Teopembl Kapno. 3akoH
Bo3pacTanusi  JHTpornmH. [lopsgok W Oecrmopsiiok B HPHPOJIEC.
TepmonunamMuyeckue QyHKIIHH.

Wneanvuplii ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI OSHEPrus,
TEIUIOEMKOCTH, ypaBHEHHE aauabaTel, paboTa MpU pPa3IUYHBIX MpoIeccax,
sHTponusi). BepostHocTe u  Quykryauuu. Pacnpenenenus Makcsemia.
CKopocTH TEIIOBOro JBMKEHUSI MOJieKyn. CpenHsisi KUHeTUYeCKasi YHeprus
Mosiekys. OCHOBHOE ypaBHEHHE KMHETHMUECKOW TEOPUH HJICaTbHBIX Ta30B.
Pacnipenenenne bonpiiMana. DuTporust U BEPOATHOCTh. Da3oBbIC
paBHOBECHsI W TIpEBpalllCHHs. DJEMEHThl HEPABHOBECHOW TEPMOJIUHAMHKHU.
SIBrieHMs epeHoca, KNHETUYECKUE sIBICHHS. KOHIEHCMPOBAaHHOE COCTOSIHUE.
KunemaTtuka u TuHaMuKa >KMIKOCTEH U ra3oB.

Pasnen 4

DNeKTPUYECTBO.

DNEeKTPOCTaTHKA B BaKyyMe. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTO
sapsiia. 3akoH Kynona. Cucrems! enunul. [Ipunnun cynepnozunuu. Cuctemsl
BapsHKEHHBIX YaCTHIL. DJIeKTpUUecKuit nunoib. PaboTa cun
DJIEKTPOCTAaTHUECKOro noJisl. TeopeMa 0 IUPKYJIALMH BEKTOpPa HANIPSKEHHOCTH.
HOTGHIII/IZU'IBHOCTI) QJICKTPOCTATUYICCKOI'O ITOJIA. HaprDKeHHOCTB U IIoTCHI Al
BIIEKTPOCTATUUECKOIO MOJISL. CBSA3b Mex Ay HUMH. Teopema ['aycca s
BIIEKTPOCTATUYECKOTO NOJIA B BakyyMme. [Ipumenenue teopemsl ['aycca k
pacueTy MmoJjei.

OnekTpocTaTMKka B BellecTBe. Tumbsl quanekTpukoB. Ilomspuzanus
aaaekTpukoB. CBoOonHBIE M CBsI3aHHBIE 3apsiabl.  JludnmexTpuueckas
BOCIIPUMMYHUBOCTb.  J[MANEeKTpUyecKass IMPOHMIIAEMOCTb. JJIEKTPUUECKOE
cmenienne (uHayknus). Teopema [aycca A 3J1€KTPHYECKOro TOJIS B
IUDJIEKTpUKE. YCIIOBUSA Ha TpaHMIle pasjena ABYX AWAIeKTpuKkoB. Ilome
BHYTpHU NPOBOJHUKA U Yy €ro noBepxHocTtH. OOmias 3aja4a 3J1€KTPOCTATHUKH.




DNEeKTPOEMKOCTh IIPOBOIHUKA.

Konzaencaropbl. DHeprusi CHCTEMBI JIEKTPUUECKUX 3apsiioB. DHEPrus
3apsDKEHHOro MpoBoaHUKA. OObeMHas IUIOTHOCTh SHEPIHM 3JIEKTPUYECKOrO
OJIs1.

VcinoBusl  CyIIECTBOBAHMS  JJIEKTPUYECKOTO  TOKA.  YpaBHEHHE
HENPEPbIBHOCTH.  DJEKTPOJABMKYILAs cuia. HemoTeHuManbHOCTh OIS
CTOpOHHUX cui. 3akoHbl Oma u J[xoyns-Jlenna B MHTErpanpHOM U
muddepeHmanbHoN Gpopmax.

Pasnen 5

DIIeKTpOANHAMUKA

Marnutocraruka B BemectBe. HamarHuyeHHocTh. MonekyispHble
TOKM. MaruurHas  BOCIPUMMYMBOCTb. MaruurtHas  NPOHULAEMOCTb.
HamnpsbkeHHOCTp  MarHUTHOro  mojs. JluaMarHeTMkH, IapaMarHeTUKH,
¢deppomarneTnku. Teopema O IHMPKYISIIUU BEKTOpa HANPSIKEHHOCTH
MarHUTHOTO TOJIs (MHTErpanbHas U nuddepenuansHas Gopmer). YcaoBus Ha
IPAHMIIE IBYX MarHeTUKOB.

3akoH Papanes. [IpaBuno Jlenua. Camounnykuus. UHIyKTHUBHOCTD.
Bzaumnas unnyknus. Bzanmuas unaykTuBHOCTh. OOBbeMHas! IIIOTHOCTh
SHEPIrUM MarHUTHOrO noiist. BuxpeBoe anekrpuueckoe nojie. Tok cMmelieHus.
Cucrema ypaBHeHuil MakcBeia. MarepuanbHble ypaBHEHHUS.
KBasucranuonapHusle Toku. MIHBapuaHTHOCTH ypaBHEHHH Makcseiia
OTHOCHUTEIILHO npeoOpa3oBanwmii Jlopenna. [IpuHIMI OTHOCHTEIFHOCTH B
3JIEKTPOIUHAMUKE.

Pasmen 6

Onruka.

BonnoBoe ypaBHEHuUE 17151 2JIEKTPOMarHuTHOM BoJIHBI. CBOWCTBA
3JIEKTPOMAarHUTHBIX BOJIH. BekTop IloitHTHHTa. IHTEHCUBHOCTH CBETA.
D¢ dext Homepa s 3MeKTPOMArHUTHBIX BOJIH. OTpakeHue U MpeaoMiIeHne
cera. Ontuyeckoe uzobpaxenue. [Ipunuun depma. Murepdepenuus ceeta.
KorepeHTHOCTh 1 MOHOXpOMATHUHOCT. [ludpakuus ceera. [IpuHumn
INoiirenca-®penens. Metos 300 @penens. Judpakius Opaynrodepa Ha
ey u AudpakuonHoi pemterke. ['onorpaguu. EcrecTBeHHbIH 1
MOJIAPU30BaHHBIN cBeT. 3akoH Maitoca. [lonspusanus ceera npu oTpaKeHUN
u nipesniomyieHnu. 3akoH bproctepa. [[BoiiHoe nmydyenpenomienne. HopmanbHas
1 aHoManbHas aucnepcus. @azosas u rpynnosas ckopoctu. Popmyna Panes.
OnemeHnTsl Dypbe - ONTUKHU.

Pasnen 7

KBaHTOBast onTHKa

TermoBoe usnyuenue ten. 3akoH Kupxroda. 3akoHbl u3mydeHUsS
abcomoTHO dYepHoro Ttena. KBaHtoBas rumoresa u ¢opmyna [lnanka.
KBanrtoBas ontuka. ®otorddext, onbiTel CtoneroBa. doToHbl. JlaBmeHue
cera. KopnyckynisipHO-BOIHOBOM qyanusm 1uist cBeta. D¢ ekt Komnrona.

Pasznen 8

KBaHTOBast MexaHUKa

Teopust bopa. Onbitel @panka u ['epua. KopmyckynspHo-BogHOBON
Oyanu3M MuKpodacTul. l'mmore3a ne bpoinma. dPaszoBas u rpynmnosas




ckopoctu BoJIH Ae bpoitns. BonHoBoit naker. CTaTUCTUYECKOE UCTOIKOBAHUE
BosiH ne bpoing. Ilpunuun weompenenenHoctu ['eiizenOepra. BosHoBas
¢byHKIUSA, ee OCHOBHbIE cBOMcCTBA. Omnepartopbl (QU3NYECKUX BEIHYMH.
Bpemennoe wu cranumonapHoe ypaBHenue Illpenunrepa, KBaHTOBBIE
cocrosiHus. KBantoBble ypaBHeHus nBkeHusi. CBoOonHas yactuna. Yactuna
B OCCKOHEYHOW MOTEeHIMaNbHOM siMe. KBaHTOBBIM ocmwuiarop. Hymesas
SHeprus,  HyleBble  KosebaHus.  [IpoxoxaeHue  9acTUIBI  4Yepes3
MOTEHIMANBHBIN Oapbep. TyHHENbHBINH AP PEKT.

AToM BOIOpOAAa B KBAHTOBOM MexaHuke. KBaHTOBblE uucIa.
OpOuTanbHBII MEXaHUYECKH W MAarHUTHBI MOMEHTHI 3JIEKTPOHA B aToOMe.
OpoutanibHOe TUpoMarauTHoe oTHomieHue. Onwit [lTepra u ['epnaxa. Crinn
anekTpoHa. [IpuHIMI TOXAECTBEHHOCTHM MuKpodactull. @depMuoHbl H
06030HbI. CHUMMETpHUSi BOJHOBOW (YHKIMU CHCTEMbI OJMHAKOBBIX YACTHII.
[Mpunuun Ilaymu. OOBsSCHEHHWE TEPHOIUYECKON CHCTEMBI JJIEMEHTOB
J.1.MenneneeBa. DHEPreTUYECKU CHEKTp aTOMOB U Moiiekyil. I[lpupoga
XUMHYECKOM CBSI3H.

Paznen 9 Cratuctudeckas (pusnka

Craructuueckuii meron. dazoBoe mnpocTpaHcTBo. Pacnpenenenue
I'u66ca. Cratuctuueckoe HCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPrusl.
CraTtucTuyeckoe ONMCAHME KBAaHTOBOM CHUCTEMBI, DPA3INUUe MEXIY
KBAaHTOBOMEXAHUYECKOM M CTAaTUCTUYECKOM BeposTHOCTAMHU. Kitaccuueckas
cratuctuka MakcBemna-boneuimana. KBantossie cratuctuku @epmu-upaka
u boze-Diinmreiina. CpaBHEHHE pa3IMYHbIX CTATUCTHUK.

Pacnpenenenne ®epmu-/Iupaka 11 3J1€KTPOHHOTO ra3a. DJIEKTPOHBI B
Kpuctayax. OHeprus @DepMu, BBIPOKICHHBI W HEBBIPOKIACHHBIN
JNIEKTPOHHBIA  Tras. ONEeKTpOHHAsi  TEIIOEMKOCTb. TennoeMKoCTh
KpUCTAJNINYECKON pemeTku. Knaccuueckas Teopus, Teopus OHHIITEHHA U

Jleb6as. ononsl. DOTOHHBIN Ta3.

4.3. TlpakTunyeckue (CeMMHApPCKHE) 3aHITHS

Tembl IPaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEIEHBI B Ta0NUIIE 4.

Ta6n1/1ua 4 — HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

Ne
Ne 3 DOpMBI PAKTHYECKHX | Tpya0eMKOCTb, pasnena
/n Tembl mpakTHUECKUX 3aHATUI RaHATHI (1ac) So—
JIMHBI
Cemectp 2
1 HanpsikeHHOCTh U MOTEHIa Pemienue 3amgau 2 4
ANEKTPOCTATHYECKOTO TIOJIS
2 NHayKIus MaraiuTHOTO TIOJIA. Pemrenune 3amau 1 5
Cunbl B MArHUTHBIX TOJISX
3 Wntepdepenmyst, nudpakius, Pemenue 3anau 1 6
HOJIIpU3aLUs
Bcero: 4




4.4.

JlabGopaTropHble 3aHATUSA

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IIPUBENICHBI B TAOIHUIIE 5.
Ta6ymma 5 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

10

e HaunmenoBanue mabopaTopHbIX padboT Tpyroemocts, |y, paszaena
/T (1ac) JUCLUUTLITNHBI
Cemectp 1
1 MastHuk MakcBesia 2 1
2 CTOJKHOBEHHE 1IAPOB 2 1
3 MareMaTtnueckuii 1 000pOTHBIN MasTHUKH 2 2
4 OmpeneneHne CKOPOCTH 3BYKa B BO3yXe 2 3
Cemectp 2
1 OrnpezenieHne 3J1eKTPOEMKOCTH KOHAEHcaTopa 2 4
3 Ornpezesienre rOpUu30HTAIBHON COCTABIISIONIEH 1 5)
HANPSDKEHHOCTH MarHUTHOTO TIOJIST 3eMITH
5 Konbsua HeroTona 1 6
Cemectp 3
1 [IpoBepka 3aKOHOB TETJIOBOTO U3ITY4YECHUS 2 7
2 Omnpenenenre NOTEHLIUATIOB BO30YKICHHS aTOMOB 2 8
3 Ompenenenre NIUPUHBI 3aPEIIEHHON 30HBI 2 9
MOJIYTIPOBOTHUKA
Bcero: | 18

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEYyCMOTPEHO

4.6.

CamocrosiTe/ibHasi padoTa CTY/1€HTOB

Bunbl camocTosTebHOM paboThl U €€ TPYA0EMKOCTh ITPUBEICHBI B Ta0HIIe 6.

Tabnuna 6 Buasl camocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

Bun camocrosTensHOl pabOTHI Bcero, uac | Cemectp 1, yac| Cemectp 2, yac| CemecTtp 3, uac
1 2 3 4 5
CamocrosiTesbHast padoTa, BCEro 361 119 155 87
U3yYCHHE TEOPETHIECKOTO MaTepuasa 40 55 40
135
mucturuiuHb (TO)
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IMoxaroToska k Tekymemy kouTpoito (TK) 120 40 50 30

KOHTPOJIbHBIE paboThl 3a04HUKOB (KP3) 106 39 50 17

5. IlepeyeHb y4eOHO-METOAUYECKOI0 O0ecredeHs ISl CAMOCTOSATEeIbHOU

padoThLI 00Yy4aAIOUIUXCH M0 TUCIHUIINHE (MOLYJII0);
yLIe6HO'MeTO,Z[I/ILIeCKI/Ie MaTc€pualibl A1 CaMOCTOSATEIIbHON pa6OTBI CTYACHTOB YKa3aHbl B II.II.
8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON JUTEPATYPHI
6.1. OcHoBHasi IMTEpaTypa
[lepeueHb OCHOBHO# JIUTEpaTyphI IPUBEIEH B TAOIUIIE 7.

Tabnuna 7 — IlepeueHb OCHOBHOM JIUTEPATypHI

[udp bubnuorpaduyeckas cceiika / URL ampec KomnuecTBo 3K3eMILISIpOB B
o6ubmanoreke
(KpoMe DIIEKTPOHHBIX
IK3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe mocooue B | ®O(4), [C(94), I'CU3(1)
3 1.2007. T.1. Mexanuka. MosnexymsipHas Gpusnka

[53(075)] CagenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe mocodoue B | ®O(4), [C(94), I'CU3(1)
3 1.2007. T.2. DnexTpu4ecTBO U MarHeTu3M. BosHEI.
Orntuka.

[53(075)] CasenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe mocooue B | ®O(4), [C(91), 'CU3(1)
3 1.2007. T.3. KBantoBas ontuka. AToMHas pu3MKa.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO s7Ipa U
AJIEMEHTAPHBIX YACTHII

[53(075) CasenbeB U.B. Kypc ¢pusuku: YueoHOe mocodue B 3.T. d0O(2), I'C(98)
Cl12 T.2. DnexrpuuectBo. Konebanus u BosHbl. BomHoBas
ontuka. 2008

[531 B83] Wponos U.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®us- I'C(133), 'CY3(1), ITI'(6)
martiur, 2005
[53(075) Tpodumona T.U. Kypc dusuku. 2007, ®0(3), I'C(27
T76]
6.2.  /lomoJHHMTEJbHAA JIUTEPATypa

[lepeueHb JONOTHUTENBHOM TUTEPATYphl IPUBE/ICH B Tabmuie 8.
Tabmuna 8 — [lepevyeHs JONOTHUTETBHON TUTEPATYPHI

Mudp bubnunorpaduyeckas ccoiika/ URL | KonudecTBo 3k3eMILIsipoB B OHOIHOTEKE
azapec (KpoMe 3JIEeKTPOHHBIX IK3EMILISIPOB)

53(075) T76] Tpodumona T.U. Kypc dpuzuxu. I'C(35), KJI(5) T'C(134), ITI'(8)




12

2003

[531 B83] Hponos N.E. Mexanuka: I'CU3(1), CO(1), DO(4) ®O(2), ['C(66),
OcHoOBHBIE 3aKOHEL. M.: Ou3-
maTiaut, 2002

[ 537(075) U83] Hponos N.E. Dnexrpomarnerusm. | CO(1), III'(18)
OcHoBHbI€ 3aK0HEIL 2002

534.2(075) 183] Hponos U.E. BonHossie dDO(63), I'C(14), IIT'(8)
npotiecchl. OCHOBHBIE 3aKOHBI.
2002

530.145(075) 183 Wponos N.E. KantoBas ¢pusuka. | ['C(66), III'(16)
OcHoBHEbIe 3aKk0HEL 2002

[531 B83] Vpozos U.E. ®usuxa ®O(3), ['C(138), IIT(30),
MaKpOCHCTCM. OCHOBHBIC 3aKOHBI.
2001,

7. IlepeuyeHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHMKANMOHHOM CeTH

MHTEPHET, Heo0X0AUMBbIX 1JIsl 0CBOEHHS AUCIHUILINHDbI
[Tepeuens pecypcoB uHpopmaroHnHo-TenekommyHukannonHoi cetu MHTEPHET, neo6xonumeix

JUISl OCBOCHHMSI TUCIIMIUIMHBI PUBEJICH B Ta0uie 9.

Tabmuna 9 — Ilepeuens pecypcoB umHbopmannoHHo-TenekommyHuKamonnon cetu MHTEPHET,
HEOOXOAUMBIX JJISI OCBOCHUS TUCIUTIINHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnunoreka ['VYAII
http://Ims.guap.ru duzuka 1
http://Ims.guap.ru duznka 2
http://Ims.guap.ru dusnka 3

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJOTUI, HCIOJIb3yeMbIX NMPHU

OCYIIECTBJICHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo JTMCumIlinHe
8.1. Ilepeyens NporpaMMHOro odecneyeHust
[lepedeHp UCTIONB3yeMOT0 TPOTPAaMMHOTO obecniedeHus npeacrasieH B Tadmmie 10.

Tabmuma 10 — IlepedyeHp mporpaMMHOTO 00eCTICUSHHUS

Ne i/t HaunmenoBauue

He npenycMoTtpeno

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp MCHOIB3yEMbIX HH(POPMAILIMOHHO-CITPABOYHBIX CHUCTEM IpeJicTaBieH B Tabuuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmotpeno



http://lib.aanet.ru/
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9. MarepuajbHO-TexXHHYecKasi 0a3a, He00OX0AUMAs 11l OCYLIeCTBJICHUSA

00pa3oBaTeJIbHOI0 NMpolecca Mo AMCIUNJINHE
CocrtaB MaTepHaIbHO-TEXHUYECKOM 0a3bl mpecTaBieH B Tabmuue 12.

Tabmuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl

Howmep ayguropuu
Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYCCKOM Oa3bl (pm
HEOOXOIMMOCTH )

1 JlexumonHas aynuropus

2 CrienmanusupoBaHHas 1aboparopus «MexaHuKa 31-04

3 CrneunanusupoBaHHas 1abopaTopus «JIEKTPOMarHeTu3M 32-04

4 CriermanusupoBanHas gadoparopus «ONTHKa 32-06

5 Crnenmanu3upoBanHas nabopartopust «KBantoBas duznka» 32-03, 32-05

10. ®oHJ OLEHOYHBIX CPEICTB /ISl MPOBeIeHNs POMEKYTOUHON aTTecTAlUH

OﬁyanOIIII/IXCH o JTUCIIUIIJIMHC
10.1. CocraB (hoHI1a OIICHOYHBIX CPEACTB MpHUBEACH B Tabuuie 13
Tabnuna 13 - CocTtaB GoH1a OLIEHOYHBIX CPEJCTB AJIsi IPOMEKYTOUHOMN aTTeCTAlH

Bua npome:xyToyHOM aTrTecTranuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY

10.2. TlepedeHb KOMIIETEHIIMA, OTHOCSIIUXCSA K IUCHHUIUIMHE, W A3Tanbl UX (OPMHUPOBAHHS B
npoliecce OCBOCHUs 00pa3oBaTeIbHON MPOrpaMMbl IPUBEECHbI B Tabuie 14.

Tabmuna 14 — llepeueHb KOMIIETEHIMH C yKa3aHHEM JTarnoB UX (OpMUpOBaHHS B IpoIecce
OCBOCHMS 00pa30BaTEIbLHOM MPOrpaMMBbl

Otanbl GOPMUPOBAHKS KOMIETEHIIUN 10
Howmep cemectpa
JUCHUILIMHAM/TIpaKTHKaM B nporiecce ocBoenus OI1

OK-1 «crocoO6HOCTh K aOCTPaKTHOMY MBIIUICHUIO, AaHAJIU3Y, CHHTE3Y»

1 Marematuka. MaTeMaTH4eCKUU aHAIIN3

MaremaTtnka. AHaIUTHYECKAS TreoMEeTpuAa 1 JINHEMHAas anre6pa

duzuka

Marematuka. MaTreMaTU4EeCKUN aHAIN3

duzuka

Maremartuka. TeOpI/I}I BepOHTHOCTeﬁ n  MaréMaTH4YCCKasa
CTaTUCTHUKaA

duzuka

Maremarnka. Teopus BepoATHOCTEHW M MaTeMaTH4yecKas

S w w NN

CTaTUCTHKA

OK-3 «TrOTOBHOCTH K CaMOpa3BUTHIO, CaMOpEaU3allH, HCIOJIb30BAHUID TBOPYECKOIO
HOTEHIINAIA

MaremaTtuka. AHaIUTHYECKAS TeoOMETpHUAa U JIMHEMHas anre6pa

BBenenue B cneuaibHOCTD

Marematuka. MaTreMaTU4eCKUN aHAIN3

PR R e

Kyneryponorus
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duzuka

Uctopus

Marematuka. MaTeMaTHYeCKUH aHAIN3

dusuka

Maremaruka. Teopus BepoOATHOCTEM M MareMaTH4yecKas
CTaTUCTUKA

dunocodust

dusuka

B WOW W INDNDN e

Marematuka. Teopus BepoATHOCTEH HM  MareMaTHyecKas
CTATUCTHKA

OK-7 «c1mocoOHOCTh K caMOOPTaHU3ALMH B CaMOOOPa30BAHHIO)

1 MaremaTrka. AHaTUTHYECKAsi TEOMETPUS U JTMHEHHas anreopa

1 BBenenune B cieninanbHOCTh

1 Marematuka. MareMaTH4ECKHI aHAIN3

1 Kyneryponorus

1 duzuka

2 MaremaTtuka. MaTeMaTHUECKUM aHAJIN3

2 duzuka

3 Co1noiorus U MmoJruTOI0TUs

3 duzuka

3 Maremaruka. Teopus BepoATHOCTEHW M MarTeMaTH4yecKas
CTaTUCTHKA

4 Marematuka. Teopus BepoATHOCTEH M MaTeMaTHyecKas
CTaTUCTHKA

4 [Icuxonorus u negaroruka

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHSA CHOPMHPOBAHHOCTU (OCBOEHHS) y OOy4aroImuxcs
KOMIIETEHIIMH NMPUMEHSETCs 1IKaja MOAYJIbHO—PEUTHHIOBOM CHCTEMBl YHHUBepcUTeTa. B Tabnuie
15 mnpeacraBnena 100—6amnbHas u 4-0ajuibHast MIKaIbl IS ONEHKH CPOPMHUPOBAHHOCTU

KOMITETECHIIMH.
Tabmuua 15 —Kpurepuu oLieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIU I
O1nieHKa KOMIIETEHIIMU
100- .
4-GarbHast XapaxtepucTuka chopMUPOBAHHBIX KOMIIETEHINIH
OasnbHas
TIKasa
HIKaja
- oOyuarouuiics TJyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;
- YBEpEHHO, JIOTHYHO, TTOCIIEI0BATEIHHO U TPAMOTHO €T0 H3JIaraeT;
- ONMpasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIBHOW JHMTEPaTypHI,
85<K<100 COTIAHOY | oo NPUBS3BIBAET YCBOCHHbIE HAYUHBIE MOJIOKEHHS C TPAKTHUYECKOM
(GAITCHOY | estTenbHOCTIO HaIpaBJICHHUS;
- yMeno 00OCHOBBIBAET M apTYMEHTHPYET BBIIBUTAEMbIC M UICH;
- JeJaeT BEIBOJBI U 0000IIECHH;
- cBOOOJIHO BJIaJICET CUCTEMOM CIIEIMATN3UPOBAHHbBIX IOHATHIH.
- o0yyaroluiics TBepI0 YCBOMJ IPOTrpaMMHBINA MaTepHuall, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT €ro, ONHpaschb HAa 3HAHUA OCHOBHOM
10<K<sa «XOpOIIO» | JINTEPATYPHI; 5
«3a4YTEHO» | - HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
- YBS3bIBAaCT YCBOEHHBIE 3HAHUS C TNPAKTUYECKOH JEATEeNbHOCTHIO
HaIpaBJICHNUS,
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- aprYMEHTHPYET HAayYHBIC MTOJIOKCHHUSI,
- JIeJIaeT BBIBOABI M 0000IICHUS,
- BJIQJICET CUCTEMOM CIEIUATM3UPOBAHHBIX TOHATHH.

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM IPOTrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONUpPasChb Ha 3HAHUSA TOJIBKO OCHOBHOM

JIUTEPATYPHI;
«YZIOBIIETBOPHU | - JIOIYCKAeT HECYIIECTBEHHBIE OITMOKHA U HETOUYHOCTH;
55 <K< 69 TEJIBHO - HCHBITHIBAET 3aTPyJHEHUS B IMPAKTUYECKOM IMPUMEHEHUM 3HAHUI
«GAYTCHO» | HAIIPaBJICHMS,
- ¢1a00 apryMeHTHPYET Hay4Hble IIOJIOXKEHHUS;
- 3aTpyAHsAeTCs B (JOPMYIMPOBAHUH BBHIBOJIOB U 0000IECHUI];
- YaCTUYHO BJIAJIEET CUCTEMOH CIEMAIN3UPOBAHHBIX ITOHATUH.
- oOyyaromuicsi HE YCBOMJ 3HAYMTEIBHON 4YacTH MPOrPaMMHOIO
MaTepuana,
(HEYJIOBJIETBO | -  JIOMYCKAeT CYyLIECTBEHHblE OIIMOKM W  HETOYHOCTH IpHU
K<s54 PUTENBHO» | PACCMOTPEHUU IIPOOJIEM B KOHKPETHOM HalpaBICHUH;

«HE 3aUTCHO» | - UCIIBITHIBACT TPYIHOCTH B MPAKTUICCKOM ITPUMCHCHUH 3HAHUN;
- HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;
- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

10.4. TumoBble KOHTPOJIBHBIC 3aJ]aHUS WA UHBIE MATEPUAIIbI:
1. Bompocs! (3agaun) i 5k3aMena (tadmma 16)

Tabmuna 16 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne i/m [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa
Cemectp 1
1 OcHoBHBIE KHHEMaTH4eCKHe OHATHs. KnHemaTnka marepuanbHOi Toukr. CKOpPOCTh U
YCKOPEHHE MaTEepUAIbHON TOUKHU
2 Y ckopeHne mpu TIOCKOM KPHBOJIHMHEHHOM JIBIYKSHUH
3 Kunemarnka abcosltoTHO TBEpOTO Tena
4 CBI3b TMHEWHBIX U YIJIOBBIX BEJTUYNH
5 O06006111eHHbIE KOOPIUHATHI U CTETIEHHU CBOOOIBI
6 OcHoBHas 3a/1a4a KWHEMATUKH I MAaTePHATILHON TOUKH
7 3axonsl HeroToHa
8 3akons! Kerutepa 1 3ak0H BCEMUPHOTO TATOTCHHUS
9 [IpuHnMn nerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITYJIbCa
11 Teopema o IBM)KEHUU LIEHTpa Macc
12 I'paBuTaLIMOHHAS ¥ HHEPTHAsI MACChHI
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13 MOMEHT CHIJIBl 1 MOMEHT UMITYJIbCca. Y PaBHEHHE MOMEHTOB

14 3aKOH COXpaHEHUS] MOMEHTa UMITYJIbCa

15 CekTopuasibHasi CKOPOCThb

16 PaboTa, MOIITHOCTh ¥ KHHETUYECKAST SHEPTHS

17 [ToTenunanbHble U HEMOTEHIMAIBHBIE CUIIBI

18 [ToTenunanbHas 3HEPTUs, 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPrun

19 MomMeHT uHepIuu

20 Teopema Ilteiinepa

21 MomeHT umiynbsca abCoIIOTHO TBEPIOTO Tela

22 Kunernueckas sueprust ATT. Pabora u momuocTs Bpamienuss ATT

23 [Ipunnun otHOcuTeNnbHOCTH ["anunes

24 OkcnepumeHnTanbHble npeanocbuiku CTO

25 [Toctynate! DitHIuTelHA, TpeoOpa3oBanus Jlopenna

26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akon cinoxxenus ckopocreit B CTO
27 HNHuTtepBan

28 PenstuBucTckas nuHaMuka

29 WHBapuaHThl TEOPUH OTHOCUTEIBHOCTH. [IpHHIIMIT SKBHBAJICHTHOCTH

30 HewneprnmanbHbIe CUCTEMBI OTCYETA

31 HuddepeHnnanbHoe ypaBHEHNE KOJI€OaHUM IPYKUHHOTO MAasATHUKA, €r0 PEeLICHHEe
32 BekTopnas nuarpamma

33 OHeprust rapMOHUYECKHUX KOJIeOaHM

34 YcnoBus BO3HUKHOBEHUS KOJeOaHUM

35 OU3NYECKUI U MAaTEMaTUYECKUI MAasTHUKHI

36 3aryxaromme KoineOaHus

37 Breinyxxaennsie kosnebanus. Pezonanc

38 CrnosxeHue KoJIeOaHMA OTHOTO HAMPABICHUS ¢ OJIMHAKOBBIMHU YaCTOTAMU
39 CrnosxeHue B3aMMHO MEPIEHAUKYISPHBIX KoJeOaHun

40 Boanbl. OcHOBHbBIE TOHATHUSA
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41 VYpaBHeHHe Oery1eil BOJIHBI

42 BonnoBoe ypaBHeHnue. CKOpOCTb BOJHBI B YIIPYToil cpejie

43 DHeprus BOJHbI

44 NHTEHCUBHOCTD BOJIHBI

45 Dddext Jomnepa

46 Hudpakuus BosH. [Ipuniun ['oiirenca

47 NuTtepdepeniius BoJIH OT IBYX HCTOYHUKOB

48 CTostune BOJIHBI

49 Jucnepcus, rpynmosasi CKOpocTb BOJIH

50 Nneanbhbiil ra3. [aBjaeHUEe Ha CTEHKY cOCy/a.

51 [TapameTpsl cocTOsIHUS, TEMIIEpaTypa. Y paBHEHUE COCTOSHUS, (DYHKITUS
COCTOSTHUS

o1 BHyTpeHHsIs 2HEprus HAEaIbHOIO ra3

53 Pabota naeanbHOro ra3a B pa3iuyHbIX TEPMOAMHAMUYECKHUX MTPOIIECCaX.

54 ITepBoe Hayan0 TEPMOAMHAMUKH.

55 AnrabaTHYecKHi mporecc.

56 [uxn Kapno

57 Pabota TennoBoro aBuratens

58 OOpaTUMOCTh TEPMOAMHAMUYECKUX MPOIECCOB, TeOpeMbl KapHo

59 HepasenctBo Knay3nyca. DuTponus

60 DHTpONHSI U BEPOSTHOCTh

61 bapometpuueckas hopmyna. Pacnipenenenne bonsimana

Cemectp 2

1 HanpsixénnocTs anekTpudeckoro nois. IIpuHnun cynepno3nnun

) [Morennman snekrpuyeckoro noist. [Ipunnun cyneprno3unun. Teopema o MUPKYISIUA
BekTopa E

3 ITorox BekTopa E. Teopema I'aycca nis Bekropa E

4 CuII0BbIC TMHUH M DKBUIIOTCHI[HATBHBIC TOBEPXHOCTH

5 Cnencrus u3 Teopemsl [aycca




Hanpsk€HHOCT ¥ IOTEHIMAIT YJIEKTPUYECKOTO AUIIOIS

7 DNEeKTPUYECKUM TUIOIb BO BHEIIIHEM I10JIE

8 IIpoBOAHMKY B 3JIEKTPUUECKOM I10JIE

9 Husnextpuku. Bektop anexkrpuueckoi nuaykiuu. Teopema ["aycca miis Bektopa D
10 ['pannunekie ycnoBus i BektopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MOCIEA0BATEIHHOE COETUHEHNE KOHIEHCATOPOB

13 OHeprus EeKTPUYECKOTro MOoJIs

14 OnexTpuueckuit Tok. [ImoTHOCTH TOKa

15 3akonsl OMa B 0OBIKHOBEHHOH U UG depeHInaIbHON popMax

16 3akon Oma ay1st 3aMKHYTOH LENH

17 3akonsl Jxoynsa — Jlenna B 00bIKHOBEHHOH 1 b depeHransHoi popmax.
18 MarautHas UHIYKIHS

19 3akoH buo — CaBapa — Jlanuaca

20 MaruauTtHas UHAYKIUS IPSIMOTO MPOBOJIA C TOKOM

21 B3anMopeicTBre MpOBOIHUKOB C TOKAMU

22 JIMnonbHbI MATHUTHBIA MOMEHT. MAarHUTHOE MOJIE KOHTYpPa C TOKOM

23 MarHuTHas HHAYKIHS IBIDKYIIETocs 3apsaa. BzanMoneiicTBre ABIKYIIXCS 3apsI0B
24 JIBIOKeHHE 3apsKEHHBIX YacTUI] B MArHUTHOM TI0JIE

25 Teopema o nupkymsinuu Bektopa B

26 MarnuTtHas UHAYKIHUS TOPOHUIA U COJICHOU A

27 Mexanunueckasi paboTa B MAarHUTHOM T10J1€

28 Maruuthsiii notok. Teopema 'aycca g Bektopa B

29 MarauTHbIH IUI0JIb B MAaTHUTHOM II0JIE

30 Marneruku. Teopema o upKyIsIua Bekropa H

31 SAsnenue dheppoMaraeTnma

32 DneKTpoMarHuTHast MHIYKIUS

33 Camounnykuus. B3anmHast HHAyKIMs
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34 OHeprus MarHUTHOTO MOJIS

35 BuxpeBoe aniekTprueckoe mose

36 Tok cmemeHus

37 VYpaBuenuss MakcBemna

38 BonHoBoe ypaBHeHHE 371€KTPOMAarHUTHOTO OIS

39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

40 3aKOHbBI IPEJTOMIICHUS U OTPAXKEHUS CBETa

41 KorepenTtHocts cBeTa

42 WuTepdepeHys cBera OT IByX HCTOUHUKOB

43 Hudpaxius. [punnun [roiirenca — @penens

44 3onb1 Openens. udpakuus @paynrodepa Ha menu

45 Jlucniepcust cBera

46 JudpakunronHas pemeTka

47 [Tonspu3zanus cera

48 Crenenp nojsgpuzanuu. 3akoH Masnroca

Cemectp 2

1 TernmoBoe n3nyyeHne
2 3aKOHbI U3Ty4EHUsI aOCOIOTHO YEPHOTO Tela
3 ®opwmyna Penes — Jlxxunca. Pacnipenenenue [1nanka
4 dotorpdext
5 Topmo3HOE PEHTI€HOBCKOE U3ITydYeHHUE
6 ®oronsl. KopryckynsipHO — BOTHOBOM Ayanu3M JAJsl CBETa
7 Dpdext Komnrona. Dmnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPax aToMa BOJOPOAa
8 Mogene aroma o ToMIicony
9 Mopens atroma o Pezepdopay. Ilocrynarsr bopa
10 Teopus bopa — 3ommepdensaa
11 Bounst [le bporins
12 BonnoBas ¢pyHkus




20

13 VYpaBuenue Lpénunrepa

14 CooTtHouieHue Heonpeaenénuoctelt ['eitzendepra

15 MukpoyacTuia B OJHOMEPHOU MOTEHIUAIIBHOM SIME C 00-MU CTCHKAMHU
16 MukpouacTuiia B TpEXMEPHOM HEPOHUIIAEMOM MOTEHLUATBHOM SIIIHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIHAIBHBIM OapbepomM
18 MukpoyacTuIia B HESIIPOHHUITAEMOU cdepe

19 ["apmoHnyeckuii OCUUIUIATOP B KBAHTOBOM MEXAHUKE

20 KBanToBsIil poTaTop

21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH

22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [aynu

23 3anoHeHHE AMEKTPOHHBIX 000I0uek. Tabnuima Menaeneena
24 XapakTepucTUYeCKue PEHTI€HOBCKHE CIIETPhI

25 OHeprus CBA3U B MOJIEKYJIE

26 Pacnipenenenune ®epmu - Jlupaka

27 Pacnpenenenue bose - DitHmrelina

28 DHepreTu4ecKe 30Hbl B KpUCTaIax

29 [TpoBOIUMOCTH MOTYTIPOBOAHUKOB

30 CrioHTaHHBIE U BBIHYKJICHHBIE TTEPEXO0IbI

31 [Tpunnun paboTel J1azepa

32 Knaccuueckas teopus teroemkocts [rononra u [1tu

33 KBanTOBas Teopus TEMIOEMKOCTH DUHINITEITHA

34 KBanrtoBas Teopus Temnoemkoctu JleGas

35 KoHTakTHBIC SIBICHUS

2. Boripocs! (3a1aun) uist 3adera / quddepeHnmpoBanHoro 3adera (Tadbmuma 17)
Ta6muma 17 — Boripocs! (3amaun) nis 3auera / audd. 3adera

No /1t

[lepeuens BompocoB (3a7a4) ams 3a4dera / AuddepeHInpoBaHHOTO 3a4eTa

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO
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3. Tembl u 3amaHue JUIs BBINOJHEHHUS KypcOBOH paOOThI / BBIMOJHEHHS KYpPCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuma 18 — IlpumepHbIN TepeueHb TEM Ui BBITIOJHEHHS KYypCOBOH paOOThI / BBIMOJHEHUS

KypCOBOTO IPOEKTa

No 1/ [TprMepHBIii TepeueHb TeM ISl BHITOJIHEHUS! KYpCOBOM paOOThI / BHITOTHEHUS
o n/n
KypCOBOTO IMPOEKTa

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4. Bonpocsl 1715l TPOBENICHHS IPOMEKYTOUHOM aTTeCTAIlMU TIPH TeCTUpoBaHuM (Tadnuia 19)

Ta6muma 19 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

No /it [IpumepHbIil epedeHb BOMPOCOB [IJIs1 TECTOB

V4eOHBIM IJIAaHOM HE mpeaAyCMOTPCHO

5. KoHTposibHBIE U TIPAaKTHYECKUE 3a1a4u¥ / 3aaHus 1o auciuiuinae (tadiuia 20)
Ta6muna 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJaHuN

Ne ni/m [IpumepHBIii TepedeHb KOHTPOIbHBIX U MPAKTHYECKUX 3aa4 / 3aJaHui

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

10.5. Meronuueckue MaTepualibl, ONpPEACIAIOIINE IPOLEAYphl OLEHUBAHUSA 3HAHUN, yMEHUH,
HAaBBIKOB M / WJIN ONBITA JESITEIbHOCTH, XapaKTEPU3YIOLINX 3Tanbl (GOpMUPOBAHUS KOMIETEHIIUH,
conepsxkarcs B [TonoxxeHnsax «O TekyleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctyneHtoB I'YAIIL, oOyuaromuxcst 1mo nporpamMmbl BbICHIET0 oOpa3oBaHus» U «O MOAYIBHO-
PEUTHHTOBOM CHCTEME OLICHKH KauecTBa yueOHo# paboThl cTyieHTOB B 'Y All».

11. MeTtoguueckue yKa3aHus JJisl 00yYaIOUIUXCH 10 OCBOCHHIO JUCIHHILIMHBI
Llenblo MUCHUTUTAHBI SBISICTCS TIOJYYE€HUE CTYJCHTaMH HEOOXOAMMBIX 3HAHWH, YMEHUH U
HaBBIKOB B O0JIaCTM aHaiM3a MEXaHM3MOB BO3JCHCTBHS ONAcCHOCTEH Ha 4YeJIOBEKa, XapakTepa
B3aWMOJICHCTBHS OpraHW3Ma YEJIOBEKA C OMACHOCTSMH Cpelbl OOMTaHHUS B CBS3H C BOIPOCAMH,
CBSI3aHHBIMU C ITpobseMaMu o01Iel GU3UKH.

MeToan4yeckue yKa3aHus 11 00y4arOmMXCs 10 0CBOCHHUIO JIEKIIMOHHOI0 MaTepHuaJia

OcHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOTO MaTrepuaia — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE U SICHOE U3NOKeHUe yueOHOro Marepuana. HazHaueHue COBpeMEHHOM JIEKIIUMH B paMKax
JUCIUTIIIMHBEI HE B TOM, YTOOBI TMOJYyYUTh BCIO HWH(OpPMAIMIO 1O TEeMe, a B OCBOCHHUH
byHIaMEHTAIBHBIX MPOOJIEM JUCIUIUITMHBI, METOJOB HAYYHOTO TTO3HAHMS, HOBEHIITUX JOCTHKECHUM
HAyyHOM MbIcTH. B yueOHOM mporecce JEKIHs  BBIMONHSIET  METOAOJOTHYECKYIO,
OpraHU3AIMOHHYI0 W WHPOpMANHOHHYI0 (GyHKIuU. JIEKIHs pacKpbhIiBaeT MOHSATHUWHBIN ammapar
KOHKpPETHOW 00JIacTH 3HaHusA, €€ MpoOJeMbl, MaeT IENbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMU JTUCIUIUTMHAMH.

[IranupyeMsl pe3yabTaThl IPU OCBOEHUH 00YUAIOIMMCS JIEKIIMOHHOI'O MaTepraa.

— TMOJIy4YEHUE COBPEMEHHBIX, LETOCTHBIX, B3aUMOCBSI3AHHBIX 3HAHWM, YPOBEHb KOTOPBIX
ONPEAEISAETCS LIEJIEBOM YCTAHOBKOM K Ka)0l KOHKPETHOU TEME;
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— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINOIaBaATENIEM;

— pa3BuTHEe  Mpo(ecCHOHANBHO—JENOBbIX  KadyecTB, JIIOOBM K  MpeaMery U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOOTHI,

— TIOJy4YeHHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKH U O MPOTHO3E
UX pa3BUTHUS Ha OIMHKalIINe robl;

— HAy4YUTCS METOJIWYECKH o00padaThiBaTh Marepuan (BBIICISATH TJIABHBIE MBICIH U
MIOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (hOPMYIUPOBKAX);

— TOJy4YeHHe TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHSATHUH.

JleKMOHHBI ~ MaTepHall MOXET  CONPOBOXKAATHCA  JIEMOHCTpanuedl  ciaioB U
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHUH KOPOTKHUX JTUCKycCHU 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 IUCHUIUIUHE.

MeTtoauyeckue YKazaHusi A8 OOYYalOIIMXCS 10 TPOXOKIAEHUIO NPAKTHYECKHX
3aHATHH

[IpakTueckoe 3aHATHE SIBISETCS OAHOW K3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOro
mporecca, 3aKII0YArONIascs B BBIMOJIHCHHH OOYYArOMIMMHKCS TI0J] PYKOBOJCTBOM IPEIOAaBaTels
KOMIUIEKCa YUYEOHBIX 3aJlaHUi C TIIeJIbI0 YCBOGHHUS HAYYHO-TCOPETHYCCKUX OCHOB YyUeOHOU
JUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPUECKOH JEATECIHHOCTH.

[lenpro MPaKTUYECKOTO 3aHATHS ISl OOYYAOIIErocs SBISETCS MPUBUTHE OO0YyJaromIeMcs
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOM TUCITUILINHE.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU O0YUAIOLIEMCS MPAKTUYECKUX 3aHATHI:

— 3aKkperuicHHWe, YIriIyOJICHWe, pPACIIUpEeHHWe W JCeTallu3alus 3HAHWA MpU  PEHICHUN
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  TMO3HABATEJIbHBIX  CIOCOOHOCTEH,  CaMOCTOATEIBHOCTH  MBIILICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIAQJCHWEC HOBBIMH METOJAMH W METOJWKAMH W3y4eHHUS KOHKPETHOH y4eOHOM
JUCIUILIINHBI,

— BBIpaOOTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICIIEHUSI TOJYYEHHBIX 3HAHMHA s
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHre palMOHAIBHOTO COYETaHHs KOJUIGKTHBHOW W WHAMBHIYaTbHOU (opm
o0OyueHusl.

OyHKINN MPAKTUYECKUX 3aHATUH:

— TO3HaBaTeJbHas,

—  pa3BUBaroOIIas;

—  BOCIIHTATEJIbHAS.

[To xapakTepy BBIIONHSEMBIX OOYYAIOUIUMCS 3aJaHUM MO MPAKTUYECKUM 3aHATHSIM
MOJIpa3enstoTCs Ha:

— O3HAaKOMHTEIbHBIC, IPOBOJIUMBIE C IENbI0 3aKPETICHUSI M KOHKPETU3AlUU U3YUYEeHHOTO
TEOPETUUECKOr0 MaTepuana;

—  aQHAIUTUYECKHE, CTaBSIINE CBOCH ICNIBIO TIOJydYeHHE HOBOH WH(GOpPMAIMU HA OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHBIE C TMOJYYCHHEM HOBOM WH(OPMALUK ITYTEM CaMOCTOSTEIHLHO
BBIOpAHHBIX MOJXO0B K PEIICHUIO 3a/1a4.

@opMBl  OpraHu3allMd MPAKTUYECKUX 3aHATHH OMPENENsOTCs B COOTBETCTBHHM CO
crenupuIecKUMH OCOOCHHOCTSMU Y4eOHON MUCIUIUIMHBI W 1enssMu oOydeHus. OHHM MOTYT
MIPOBOAUTHCS

— B UHTEPaKTUBHOHU (hopMe (pelieHre CUTYaIllMOHHBIX 3314, 3aHITHS 110 MOJICITUPOBAHHIO
peabHBIX YCIIOBHM, JEIIOBBIE WIPHI, WUIPOBOE MPOCKTHPOBAHHE, WMUTAIIMOHHBIC 3aHSITHS,
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BbIE3JHbIC 3aHATUS B OpraHu3aluu (IpeanpusaTvs), JenoBas ydeOHash Wrpa, posieBas Wrpa,
MICUXOJIOTHYECKUHN TPSHUHT, KeHC, MO3TOBOM IITYpM, FPYIIIOBBIC JTUCKYCCHH);

— B HE MHTEpakTUBHOWU (opme (BBINOIHEHHE YNPAKHEHUM, pelleHHe THUIIOBBIX 3ajad,
pellieHne CUTYal[MOHHBIX 33/1a4 U JPYToe).

MeToauka IpoBeeHHs TPAKTUUYECKOTO 3aHATUS MOXKET ObITh Pa3IMYHOM, IIPH ITOM Ba)KHO

JNOCTHKEHHUE OOIIEeH eI JUCIUILINHEL.

TpeGoBanus K NPOBeIEHUIO MPAKTUYECKUX 3aHATHI

[IpakTudeckue 3aHATHS TPOBOMATCS B BHJIE OOCYKICHHS OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TEOPETHUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMU B JICKIIMOHHOM KypCe€ U B BHJIC
pazbopa BOIPOCOB, KOTOPBIE MOT'YT BOSHUKHYTh y CTYACHTOB IMPU OCBOSHUU MaTepHaa.

Metonuueckue ykazaHusi MO MPOBEICHUIO MPAKTUYECKUX 3aHITHI MPUBEACHBI B CIEIYIOLIUX

nocoOusx nMmeromuxcs B ononuoreke 'Y AIl B HaneyaTaHHOM U 3JICKTPOHHOM BHJIC:

1. Mexanuka. Kosnebanust u Bomubl. Tepmoamnamuka. Coopuuk 3amayu //U.M. KosaneHko,
FO.A. Ky3uenos, M.H.Kyns6unkas, H.I1.JlaBpoBckas, H.H.Jlurunosa, E.B. Mouaps ,
I0.A. HoBukoBa, B.®. Opnos, J.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. FO.H.
[apes, B.b.1lllanun, b.®.11udpun, C.5. Hlepdak 2010. 84 c.

2. DnektpuuectBo.  Marnetusm.  Ontuka.  COopuuk  3amad.  //MU.  Kosanenko,
H.I1.JIaBpoBckas, H.H.JlutBunosa, E.B. Pyrtekos. FO.H. Ilapes, b.®.lludpun, C.A.
[epbak 2013. 80 c.

3. KBanroBas ¢usuka. CoOopuuk 3amau //, WM. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opinos, I'.JI. Ilnexorkuna, B.K. [Ipununko, E.B. Pytekos, FO.H. Ilapes,
C.A Ulepbak, 2004, 56¢.

MeToanyeckue yKa3aHus I 00y4alOMIMXCS 10 MPOX0AKAECHUIO JJAa00pPaTOPHBIX padoT

B xozae BbmonHeHUs 1a00paTOpHBIX padoTa 00yUYaAIOUIUIICS JOMKEH YIITyOUTh U 3aKPEIHUTh
3HaHUS, IPAKTUUECKUE HABBIKH, OBJIAJIETh COBPEMEHHOM METOJMKONW M TEXHHUKOH SKCIIepUMEHTa B
COOTBETCTBUM C  KBAJU(HUKAIMOHHOM  XapakTepUCTUKOW  oOyuwaromierocs.  BwimonHeHue
71a00paTOPHBIX PabOT COCTOMT U3 SKCIEPUMEHTAJIbHO-IIPAKTUYECKON, PACUETHO-aHAIUTUYECKOU
4acTeH U KOHTPOJBHBIX MEPOIPHUSITHIA.

BrinonHenue mabopaTopHBIX paboT 00ydarouuMcs SIBIIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCLUIUIMHBL, ONpEeNesiseMOoll Yy4eOHbIM IUIAaHOM M OTHOCHUTCA K CpEACTBaM,
o0ecreunBaroIIUM pPelIeHUE CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— TpuoOpeTeHre HaBBIKOB UCCIIEOBAHUS IPOLIECCOB, SIBJICHUNH U O0BEKTOB, U3y4aeMBbIX B
paMKax JJaHHOM TUCIUILINHBI,

— 3aKpeIUICHHE, DPa3BUTHE W JCTaNu3alus TEOPETHMYECKHUX 3HAHUM, IIOJIyYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEILHOM pabOThI C 1a0OpaTOPHBIM 000PYI0BAHUEM U
npubopamu.

3aganue u TPeOOBAHUS K IPOBEICHMIO J1A00PATOPHBIX padoT
B Teuenme cemecTtpa Kaxaplii CTYJSHT B COOTBETCTBHH C paboyell mporpaMMoi 1o
muciuiuinae Pu3nKa JTOJDKEH BBIMOJIHUTH OIPEACNICHHOE YHCIIO J1abopaTopHbIX paboT. Ha
KKIYI0 TaOOpaTOpHYIO paboTy IJIAHUPYETCSl HE MEHEee JABYX 3aHATUMN: OJIHO — Ha BBIIIOJIHEHUE
M3MEPEHUI, U OJJHO — Ha 3aIIuTy oTdeTa. OTYET MUILETCS HE BO BPEMs 3aHATHIA, a JoMa WJIU B
oubnuoTexe.
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B nauane cemecTpa 10 Hayana 3aHATUN CTYACHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHUKE OE30MacHOCTH TNpH TMPOBEACHHM JabopaTopHbIX pador mo ¢usuke. [IpoxoxneHue
MHCTPYKTaXa (PUKCUPYETCs B CIICUAILHOM XKYypHaJe; TaM HYXHO 005S3aTEJIbHO PaCHHCaThC.

B naGopaTopuio cTyA€HTHI JOKEH MPUXOAUTH NOATOTOBICHHBIMHU K HA3HAYEHHOU pabore.
HeoOxomumo 3apaHee mpouuTaTh oONucaHue pabOThl W TEOPETUUYECKUE CBEACHUS W3
COOTBETCTBYIOIIETO pa3zaena Kypca. He 3a0biBaiiTe O pPEeKOMEHAOBAHHON JHTEpaType H
00s3aTeNbHO MOTYYUTe B OMOIMOTEKE BCE TTOCOOMSI, BBITTyCKaeMble Ka(eapoil.

Bremonssate paboTy CTyaeHTY paspeuiaercs, JHIIb MOCe JOMycKa, MOTYYeHHOTO MOCIie
Oecenpl ¢ mpenoaasareneM. [IpenogaBaTens 10KeH yOSIUTHCSA, YTO CTYIEHT TOHUMAET:

Kakue SBJICHUs OH OyZeT HaOIIoAaTh U UCCIIEe0BATh;

Kakas LeJb Nepe]] HUM IIOCTaBJIeHa;

KaKUMU puOopaMu 1 KaK BEIYTCS U3MEPEHUS;

KaK CJIeZlyeT IPOBOAUTH SKCTIEPUMEHT.

[TomrydeHHBII TOMYyCK K paboTe 0TMEUYAETCs IPEToAaBaTesieM B )KypHaIe.

B mpomecce BwImoaHEHUs dabopaTOpHON pabOTBI HYKHO 00S3aTEIbHO 3alOJHUTH
OPOTOKOJI M3MEpPEHHH. Y Ka)XIOro CTyAEHTa MPOTOKOJI H3MEPEHHUU JOJKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJAa HECKOJIBKUMH CTYACHTaMH BMecTe He aomyckaercs. [IpoToxon
Bezercs Ha jucte popmaTta A4. B mpoToKoIe JOMIKHO OBITH OTPAXKEHO:

TOYHOE T[IOJIHOE Ha3BaHHE M HOMEp J1labopaTopHOW pabOTBl B COOTBETCTBUU C
METOJUYECKHUM ITOCOOHEM;

(bamMuITus, HTHUIUAIBI CTYIACHTA U HOMEP TPYIIIIBL;

dbamMuHs 1 MHULIMAIBI IPETIOIaBaTeNs;

TabNuIla TEXHUYECKUX XapaKTEPUCTHK H3MEPUTEIBHBIX NPUOOPOB (HA3BaHHME MpHOOpa,
pabounii 1uana3oH, IieHa JAeNeHHs, KJIacC TOYHOCTH H Jp.);

napaMeTphl yCTAHOBKH, Ha HEW yKa3aHHBIE;

pe3yabTaThl H3MEPEHHUIA;

JlaTa v MOAIMKCH CTYACHTA.

Bce 3ammcu IOMKHBI BECTHCH ABTOPYYKOM, WIAPUKOBOW, KANMWUISIPHOM WIIM TEIEBOU
pyukoi. 3anuch HAOMIOIEHUH W JaHHBIX KapaHIalloM HE JOIMYyCKAeTCs, KapaHIallloM MOXHO
JUIIb 9ePTUTHh TaOIUIEI U Tpaduku. BeneHne «4epHOBUKOB MTPOTOKOJIa» U MEPEIUCHIBAHNE HX
B KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHU W BO3MOXHOCTh
JIOITyCTUTh OMIMOKY TpH nepenuchiBanuu. CTapaTenbHOCTh M aKKypaTHOCTH JIYYIIE MPOSBHUTH
npu 0OPMIICHUH OTYETA.

[To oxOHYaHMM M3MEpPEHUI MPOTOKOJI 00s3aTENBHO JaeTcs Ha MOAMNKCH MPENOoJaBaTeNo.
be3 aToil moanucH mpoOTOKOJ CUUTAETCS HEEeHCTBUTENbHBIM. [loanuCh cTyieHTa B MPOTOKOJIE
0003Ha4YaeT, 4TO OH OTBEYAECT 3a BCE MPOBEICHHBIC M3MEPEHHs, a MOMIUCH MPENoIaBaTes
03HAYaeT, 4TO paboTa MEHCTBUTEIHHO BBHIMOJIHSIACH W yYKA3aHHBIC 3HAYCHUS JECHCTBUTEIBHO
MOJTy4YE€Hbl IMEHHO TEM CTYACHTOM, KOTOPBIA COCTABHII TPOTOKOIL.

[To pe3ynbTraram, 3aUKCUPOBAHHBIM B MPOTOKOJIE H3MEPEHH, CTYACHT AOMA IHIIET OTYET
U 3allMIIAeT ero Ha cieayromeM 3aHsaTuu. [Ipu 3ammre oryeTa MOryT OBITH 3aJaHbl JIFOObIE
BOIIPOCHI 110 TEOPUHU U3y4aeMOTrO SIBJICHHUS U 110 TIOJTYYCHHBIM pe3yabTaTaM. 3a IPUHSATHIA OTYET
npenojaBaTelib BBICTABISET CTYIACHTY OIIEHKY M IIOCJE 3TOro COoOOIIaeT HOMEp M Ha3BaHUE
cienyronieit 1abopaTopHoi paboThlI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore
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OTtuet JoKEH coiepkKaTh CAEAYIONINE Pa3/Ieibl:

1. Llens paboTHI.

Ona cdopmynupoBaHa B ONUCAaHUM JAOOpaTOpHOW pabOTHI, OTTyAa €€ CcleayeT
NEePenncaTh.

2. Onucanue 1ab0paTOPHOI YCTaHOBKH.

Onucanue yCTaHOBKH JOJDKHO OBITH KpaTKuM. ClieyeT OrpaHuyuThCs (HYHKIMOHAIHHOU
WIH DJIEKTPUYECKOW CXeMOH yCTaHOBKH. He Hy)XHO NMPUBOAWMTH BHEIIHETO BUIA MPHOOPOB.
Jlanee HeoOXOAMMO ONHMCATh SKCIEPHUMEHT M MEPEeUYHUCIUTh H3MEPUTENbHbIE HpPUOOPHI B
TabIMIIe TEXHUYECKUX XapaKTePUCTUK, IEPEHECEHHOM U3 MPOTOKOJIa U3MEPEHU.

3. PaGouue Gpopmyibl.

PabounMu Ha3bIBalOTCSI TOJABKO Te€ (OPMYJbl, IO KOTOPBIM  HEMOCPEICTBEHHO
MIPOM3BO/ISATCS BBIYMCIICHUS HCCIeayeMbIX BennunH. CreBa B (popMysie JOMKHO CTOSITh TO, YTO
CJIeIIyeT OIpEeNeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe M u3BecTHO. Bee mpuBeneHHbIe
(GbOpMyITBI TOJKHBI OBITH MPOHYMEPOBAHBI.

BeiBox popmyn m mpomMeXyTOUHBIE BBIPDAKEHHS B 3TOM paslielie MPUBOAWTH HE HYKHO.
@opMmynbl 11 BBIYUCIEHUS MOTPEIIHOCTEH M MPOBEACHUS MAaTeMaTH4ecKol 00paboTKu
pe3yNbTaTOB U3MEPEHUI B 3TOM pa3/iesie TOKE HE MPUBOASTCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUN.

B stom paznene ordera JOKHBI OBITH IPHUBEAECHBI BCE H3MEPEHHbIE M BBIUMCIECHHbIE
pe3ynbTathl. [10 BO3MOXXHOCTH, WX HYXHO MPEICTaBIATh B BHUAC HATSAHBIX Tabmwui. B
MPUBOIMMBIX 3HAYCHHSIX HEJIb3s OCTABIIATH JUIIHAE JECITHUHBIE pa3psasl (moapooHee 00 3TOM
nmoiaer peub HUXKE). B pabore MoXeT OBITh HECKOJBKO 3a/JaHHi, BCE OHHM JIOJDKHBI OBITH
MIPUBEICHBI B 3TOM pa3Jere.

5. Ilpumepsl BBIYUCIEHUMN.

B sToMm pa3zzgene orueTa 1OJKHBI OBITH MPUBEACHBI OJPOOHBIE IPUMEPHI BHIYUCICHUN O
Kaxaoi paboueilt ¢opmyne. He HYy)XHO NpPUBOAMTH BCEX BBIYMCIECHUMN, BIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo Kaxa0il Gopmyse. DTOT paszen HyKeH Ui TOro, 4ToObl MPEeno1aBaTeito
OBLTO JIeTYEe HAWTH OMIMOKY B BRIYUCIICHHUSIX WM U3MEPEHUSX, €CITU TAKOBBIC BCTPETATCS.

6. BeruucieHnue norpeniHocTei.

B »TOM pazgene ordeta JOMKHBI OBITH TPEACTABICHBI (POPMYJBI, MO KOTOPHIM
MPOBOAMIIACH MaTeMaTHueckass 00paboTka pe3yIbTaTOB U3MEPECHUMN. J{OJKHBI OBITH BBIBEIICHBI
(GopMyJibl, 1O KOTOPHIM BBIYUCISIIUCh CHCTEMATUYECKUE U CIIy4aiHble MOTPELIHOCTH U
Ipe/ICTaBICHbl IPUMEPHI BBIYUCICHUHN IO KaKI0M U3 HUX.

OTOT pa3zien OTYeTa CaMblil CIOXKHBIN JUIs CTyZeHTOB. [1o HemMy Gosbliie BCero BOIpocoB, B
HeM OoJjbiie Bcero omuoOok. Teopus mMorpemHocTeil OOblYHO ObIBaeT HamucaHa s
MOJITOTOBJICHHOTO YHUTATENs, 3HAKOMOTO C BBICIICH MaTemaTwkoi. B HacTosimem mocoOuun
ABTOPHI MOCTAPAIMCH OCTABUTH JIUIITH CAMO€ BAXKHOE TI0 ATOW TeME W M3JIOKHTHh MaTepHall 1o
BO3MOYXHOCTH TIPOCTO.

7. I'paduku 1 pUCYHKH.

Heb6onpmre rpaduku ¥ pUCyHKH pa3MelIaloTCs B TEKCTe, a Ooibiime - ¢opmata A4 -
NPUBOJATCS HA OTIEIBHOM JucTe. B m000M ciydae OHM JOJIKHBI OBITH TMOANMHCAHBI U
IIPOHYMEPOBAHbl, Ha HUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTueTa. I'paduku 00s3aTernbHO
BEITIOJHSIOTCS HA MIUITUMETPOBOI Oymare. Ha xaxmoi ocu JOKHO OBITH 0003HAYEHO, KaKas
BEJIMYMHA M B KAKWUX EIWHMIIAX BIIOJIb HEE OTKIaibIBaeTcs. Ha camMmx OCsSX JOIKHBI OBITh
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HAHECEHBI TOJIBKO Y3JIbl KOOPAMHATHOW CETKU. M3MepeHHbIe Ha OIBITE 3HAYEHUS IOIUCHIBATh
Ha ocsx He cienyeT. Ha rpaduk o0s3aTeIbHO HAHOCITCSA BCE HKCHEPUMEHTAJIbHBIE TOUKU, U
IPOBOAMUTCS COEAUHSIOMAs UX JUHUA. OKOJIO OAHOW MJIM HECKOJIBKMX TOYEK OTKJIAJbIBAKOTCS
CHUCTEeMAaTHUECKHUE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpeHHi (moapoOHee 00 3TOM Moiaer
pedb HUXKE).

8. OKOHUaTeIbHBIC PE3YJIbTAThI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM paznene otueta HyKHO MOABECTH UTOT MPOJEIaHHON paboTel. CienyeT HamucaTh,
KAKHeE [TOJIyYEHBI BEJIMYMUHBI, U C KAKMMU NOTPELIHOCTAMM.

Ecnu u3Mepenus npoBOAUINCH pa3HBIMU METOJIaMH, TO 0053aTEIbHO HYKHO CPaBHHUTH ITH
pe3yabTaThl U UX NOTPEUTHOCTH, CAETIATh 3aK/II0YeHHEe, KaKOM METOI JIydllle, TouHee, yaJo0Hee.

Ecnu u3BecTHO TabiauuHOE 3HAYEHHE W3MEPEHHON BEJNWYHMHBI, TO HYXXHO OO0S3aTENbHO
CPaBHHTH €T0 C MOJYYEHHBIM Ha ONBITE 3HAYCHUEM H JJaTh ApTYMEHTHPOBAHHOE 3aKIIOUEHUE 00
VX COBIIAJICHUY WJIM HECOBIIAICHUH.

Ecimu B paGote 3Ha4YeHHs] OMHOW M TOW >K€ BEIWYMHBI MONTYYCHBI IKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO ITU PE3YyIbTAThl HYKHO 00S3aTEIIbHO CPABHUTH M JIaTh apTYMEHTHPOBAHHOE
3aKJII04YeHre 00 UX COBIAJCHUH WJIM HECOBIAIEHUU.

B ciydae, korma Mexay CpaBHHBAEMBIMM BEIMYMHAMU HMEIOTCA HEIOIyCTUMBIE
PacX0oXkIE€HUs, ITO HYKHO O0s3aTE€IbHO OTMETUTh B OTYETE M BBICKA3aTh MPEAINOJOKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOIO0 HECOBIA/ICHMUS.

Ecnmu B pabote CTaBWIOCH HENBI0 MPOBEPUTH KAKON-TO (DM3MYECKUN 3aKOH WM H3yYUTh
SBIICHWE, TO B JAHHOM pa3jeliec He0OXOAWMO JaTh OOOCHOBAHHBINM OTBET HA MOCTABICHHBIN
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanus k opopMIIeHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe
OtyeT 1o J1abopaTopHO# paboTe JOIDKEH BBIMOTHATHCS Ha JHcTax popmara A4. 3anmucy Ha
JUCTAaX BEIYTCsl TOJBKO C OJHOM cTOpoHbI. Ilo kpasiM nmucTa J0KHA OBITH OCTaBlIEHA paMKa
UMPUHON He MeHee 20 MM. DTy paMKy pUCOBAaTh Ha JIMCTaX HE HYKHO, HO M 3aCTyNaTh 3a HEe
He cieayer. B paMke B BepxXHEM II0JIE HYXKHO JIMIIb IIOCTaBUTh HOMEDP CTpPAHULIBI.
[TpoHyMepoBaHHBIMH JIOJKHBI OBITh BCE JIMCTHI OTYETa, HAUMHAsI C TpeThero. llepBolit muct —
TUTYJIBHBIA U BTOPOU JINCT — MPOTOKOJ U3MEPEHNN, HE HYMEPYIOTCS.
Otuer crnenyer mucath OT pyku. Ecimm Bl mcmonp3yere dykue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEUATh 32 BCE «3aMMCTBOBAHHBIC» OMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOIl Mepe OTHOCUTCS K (popmyrnam, kKoTopble Bbl moacmorpenu y KOro-to, a He BbIBEIH
camu. Jlydme crpocuts npenoaasatens. OH MOACKaXKET WU MPOBEPUT, MPAaBWIBHO Jn y Bac
IIOJTy4HIIOCH.
TuTyabHBIA JTUCT pabOTHl MOXKET ObITh HANMMCAH OT PYKW WIM HaleyaTaH Ha MpHUHTEpE.
DJIeKTpOHHAs BepCUs TUTYJIBLHOTO JIMCTa HaxoauTcs Ha caite ['Y Alla.
Mertoanueckue yka3zaHusi MO BBIIOJHEHHUIO JIAOOPATOPHBIX pabOT MPUBEICHBI B CIEAYIOLIUX
nocoOusix nmeromuxcs B 6udnmorexe I'Y AII B HarledaTaHHOM U 3JIEKTPOHHOM BUJIE:
4. Mexanuka. Konebanuss u BomHbl. MonekynspHas ¢usuka. JlabopaTopHbIi HpakTUKYM
//N.N. KoBanenko, H.I1. JlaBpoBckas, H.H. JlurBunosa, I'.JI. [lnexotkuna, I.E. ITorapes,
B.K. Ipwmrko,. FO.H. Lapes, b.®. Hudpun, 2014, 132 c.

5. DnektpuuectBo u MarueTusM. Jlabopatopusiii npaktukym// /E.H. Kotnukos, C.5. [lepbak,
N.N Koranenxko, FO.A. Ky3uenos, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H. JIutBuHoBa,
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['.JI. IInexotkuna, B.K. Ilpununko, E.B. Pytskos, , FO.H. Lapes, b.®. lludpun, 2010,84
c.

6. BoanoBast ontuka JlaGoparopusii mpaktukym //E.H. Koramkos, W.IT. KpekryHosa,
H.IT.JIaBpoBckas, FHO.A. HoBukoBa, A.H. Tponuu 2013 68 ¢

7. KBanToBass ¢usuka. Jlabopatopubrii mpaktukym //I.A. BecnumueBa, M. Kosasenko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®D. Opnos, B.K. Ilpununxo, C.I1.Danees,
E.B.Xonunena, }O.H. Ilapes, b.®. [ludpun, 2008, 80 c.

MeTtoanyeckue ykKa3zaHusi AJds OOy4aOUIMXCSl MO TPOXOXKIEHHI0 CAMOCTOSITebLHOM
padoTsbI

B Xxo/e BBIMIONIHEHUS CaMOCTOSITEIBHONH pabOThl, 0OydYaIOMIUICS BBIOIHSIET PadOTy IO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJCTBE IpernoiaBareis, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

Jis oOydaromuxcst 1mo 3aouHoil (opme o00ydeHus, camocTosTeNbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mnporecce BBIMONMHEHHUS CaMOCTOSTENbHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE Padouero BpeMEeHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3AIMK MpUOOpEeTaeMbIX 3HaHUM, 00eCIeunBaeT BEICOKUN YPOBEHD
YCIIEBAEMOCTH B NIEPHO]T 00yUEHUsI, IOMOTAET MOJYyUYUTh HABBIKU MOBBIIICHUS MPOGECCHOHATBHOTO
YPOBHH.

MertoauueckuMu MaTepHalamu, HANpPAaBJISIOIMIMMU CaMOCTOSITENIbHYIO  paboTy
00yJarouuxcs SBISIOTCS:

— y4eOHO-METOJIMYECKHI MaTepHall Mo AUCIHUILIMHE,

— MCTOAUYCCKHEC yKa3aHH 10 BBIIIOJHCHUIO KOHTPOJBbHBIX pa60T (I[JI?[ 06yan01uchsl 10
3209HOU (hopmMe 0OydeHUs).

MeTtoanyeckue YKa3zaHusi ISl 00yYalOIIMXCS MO TNPOXOKIECHHIO MPOMEKYTOYHOI
aTTecTAlHH

[TpomexyrouHas aTTecTarus 00yJaroImuxcs npeaycMaTpuBacT OIlCHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB OOy4YeHHs MO auciuiuinHe. OHa BKIIOYAET B
ceOs:

— 9K3aMeH — (GopMa OIEHKH 3HaHHUH, MOJYYCHHBIX OOYUYAIOIIMMCS B MPOIECCE U3YUCHHS
BCEH TUCIUILTUHBI I €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHOM paboThI, CIOCOOHOCTH MPUMEHSITh HX
JJISL peHIeHI/Iﬂ HpaKTI/ILIeCKI/IX 3aaa4. 3K3aM€H, KaK HpaBI/IJ'[O, HpOBOI[I/ITCﬂ B HepI/IO)I
9K3aMEHAIIMOHHON CECCUM M 3aBEpIIacTCsl aTTECTAllMOHHOW OIICHKOH «OTIHYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEILHOY.

CI/ICTeMa OIICHOK HpI/I HpOBe]leHI/II/I HpOMe)KYTOqHOﬁ arTecraignun OCYHIGCTBJ'IﬂCTCﬂ B

COOTBeTCTBUU C TpeboBaHuaMu Ilonoxenuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
MpoMexXyTouHOM arrtectauuu cryaeHToB ['YAII, oOyuarommuxcss 1o Mporpammbl  BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa Y4YeOHOU pPabOThI
ctyaeHToB B 'Y AID».
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