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1. Ilepeyens NJIAHNPYEMbIX Pe3yJIbTATOB 00yUY€eHUsI MO JUCIHUIIHHE,
COOTHECEHHBIX ¢ IUVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOECHHS 00pPa30BaTeJIbLHOI
nporpammsbl o HanpasJjieHu1o 02.03.02 dynpamenTaibHast UHGOPMATHKA U

nH(GOPMANIMOHHBIE TEXHOJIOTHH

B pesynprate ocBoenus OOII GakamaBprara 0OydYaroniuiicss AOHKEH OBIANCTh
CIICYIOIUMU pPe3yIbTaTaMH 00YICHHUS 110 TUCITUTUIHHE:

Koo Pe3yabTarhl 0cBOCHHMS IlepeyeHb muIaHUPyYEeMbIX Pe3y/IbTATOB
Kkomnemen (0]0)11 00y4YeHHs 10 AUCHHUILINHE
yuu Cooepoicanue komnemenyuti
OK-7 |c1ocoOHOCTBIO K 3HATB: - OCHOBHbBIE IPUHIIMIIBI
CaMOOpTraHU3aluu U caM000pa30BaHusl, TyTH JOCTHXKECHUS
caM000pa30BaHUIO 00pa30BaTENbHBIX PE3YIBTATOB U CIIOCOOBI

OIICHKH PE3yJIbTaTOB OOYyUYEHUS.

YMeThb: - BOCHPUHUMATh, 0000111aTh,
aHATM3UPOBATh MH(POPMAIIHIO; - CTABUTH
nepea co0oi Leb U HaXOAUTh yTH €€
ITOCTIDKCHUS,

Baaners: -cTpeMiieHHEeM K IPHOOPETCHUIO
HOBBIX 3HaHHM, CAMOPA3BUTHIO; - KYJIbTYPOIl
MBIIIICHHS, CIIOCOOHOCTHIO K 0000IIEHHUIO,
aHaJIN3y, CHCTEeMaTU3aINH, TTIOCTAaHOBKE
1enel ¥ BIOOpY MyTel WX JOCTHXKCHHUS.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaspuara

JlanHasi NUCUMIUIMHA pealu3yeTcs B paMmkax 0Oa3oBod uactu bioka 1
" MucuurinHbl (MOayNH)" IpOorpaMMbl OakagaBpuaTa.

Jucruminaa (MOyJb) u3ydaercs Ha 2 Kypce B 3 u 4 cemecTpe.

Pu3nvecKre OCHOBBI MEXAHUKHU: KMHEMATHKA, JUHAMHKA, CTATHKA, 3aKOHBI
coxpaHeHusi. OCHOBBI PENATUBUCTCKOM MeXaHUKH. MoleKyasipHas (Qui3nka Hu
TEPMOJMHAMUKA: TPU Hayaja TEPMOJMHAMUKH, (pa30Bble paBHOBECUS U (Ha30BbIC
MIPEBPAILEHUs], DJJEMEHTHl HEPAaBHOBECHOM TEPMOJMHAMUKH, KJIACCHYECKas
CTATUCTUKA. DJIGKTPUYECTBO W MarHeTu3sM. Duszumka KojJeOaHWW U BOJH:
FapMOHUYECKUI U aHTAPMOHUYECKNN OCHUIIIATOPBI, BOJTHOBBIE TPOLIECCHI.

3. O0beM IMCHUIJIMHBI B 324E€THBIX eJMHULAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJleMM4€eCKNX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aroIuuxcs
¢ mpemnojaaBaresieM (M0 BUAAM 3aHATHIT) 1 HA CAMOCTOATEIbLHYI0 padoTy
o0y4aromuxcs

OO6mmast Tpy10eMKOCTh (00beM) AUCITUIUTMHBI COCTABIISIET 4 3aU€THBIX €IUHUIIBI
(3E), 144 akageMU4YeCKUX 4acoB.




3.1. O0vém oucyunaunsvl no 6UOAM YUeOHBIX 3aHAMUIL (8 Uacax)

Bua yueO6Hoil padoThI

Bcero uacos

Bcero uacos

Oo01mas TPYAOEMKOCTb
IUCIUAILINHEI

144

144

KonrakTtHas pabota
OOyJarOIINXCS C
penoaBarenemM

(mo BUAAM y4eOHBIX 3aHSATUI)
(Bcero)

72

12

AynurtopHas pabota (Bcero):

72

12

B TOM HHUCJIC.

JIEKIIUU

36

IMMPAKTUYCCKUC 3aHATUA

nabopaTtopHbie pabOThI

36

B T.4. B aKTUBHOU U
WHTEPaKTUBHOMU (hopmax

18

BreayauTopHas pabora
(Bcero):

B TOM YHCIIC,
WHIUBUyalIbHas padoTa
00yJaromuXcs C
IPEIoIaBaTelieM:

TBopueckas pabota (pedepar)

CamocrosiTenbHas padboTa
oOyyaromuxcst (BCEro)

72

128

Bun npomexxyTouHon
aTTeCTalMK O0yJaroIerocs -
3a4er

4. Conepxxanne TUCHUILUINHBI, CTPYKTYPUPOBAHHOE MO pa3aesam (TeMam) ¢
yKa3aHHeM OTBEJEeHHOI0 HA HUX KOJIMYEeCTBA aKaJleMHUYEeCKUX 4YacOB U BU/I0B
yueOHBbIX 3aHATHI

4.1. Pazoenvt Oucuyuniunovl u mpyooemKocmp no 6U0am yueoHvix
3auHaAmuil (6 aKademuuecKux 4acax)

Ne Pasnen Oo0masn Buabl y4eOHbIX 3aHATHH, BKJIIOYAS DopmMbl
n/n AUCIHMUIIIIMHBI pr[[OéMKOCT]) CaMOCTOATEIBHYIO paﬁoTy oﬁyqalomnxm TEKyLIEro
(uacax) U TPYAOEMKOCTb (B Yacax) KOHTPOJIA
ayIuTOpHbIE yueOHble| CaMOCTOSITENb | AYAMTOPHBIE
3aHSATHSI Has paborta | YCHeBAEMOCTH
BCero  [ICKIMMUJIa00pPaTOPHBIC 00YJaroIuUXCs
paboThI
1. Mexanuka. 40 10 10 20 3amura
J1a060paTOPHBIX
pabor 1.1-1.3




MonekynsipHas 32 8 8 16 3amuTa
buzuka. 1abopaTOPHBIX
pabot 2.1-2.3
. [9neKTpuyecTBO 37 9 10 18 3amura
1 MarHETHU3M. 1a00paTOPHBIX
pab6or 3.1-3.4
OnTuka. 35 9 8 18 3amura
ATOMHas 1a00paTOPHBIX
pusnka. pabor 4.1, 4.2
AnepHas
busuka.
4.2. Cooepitcanue oucyuniunsl, CMMpyKmypupo6antoe no memam
(pazoenam)
Ne | HammeHnoBaHue pa3jiesna Conepxkanue
TUCIHUNJIMHBI
1 | Mexanmuka.

Cooeporcanue 1eKYUOHHO20 Kypca

1.1

BBenenune. Kunemaruka
MAaTEPUAIBbHON TOUKHU.

Beaenue. [IpoctpanctBo u Bpems kKak (HopMbl
CYIIECTBOBAHMS JBHXKYILIECHCA MATCPUH.
dusnueckue Mmoaean. Kuaematnka
MaTepuagbHON TOUKU. OTHOCUTEIBHOCTh
nBuxeHns. Cucremsl orcueta. KoopauHartHas u
BEKTOpHAasi (GOPMBI ONKMCAHUS JBHKCHUS
MaTepuaibHON TOUKH. [lepemenienue, CKOpoCTb,
yckopenue. [loctynarenbHOe U BpalaTeabHOe
JIBHkeHne. KnHemaruka NBUKEHUS 110
KPUBOJIMHEMHON TPAeKTOPUU. TaHT€HIHAIBHOE
Y HOPMAJIBHOE YCKOpPeHUs. [[BrxKeHue no
OKPYXHOCTH. YTJIOBasi CKOPOCTb U YIJIOBOE
YCKOPEHUE U UX CBA3b C JINHEMHBIMU
XapaKTePUCTUKAMHU JIBH>KCHUSL.

Kunemarnka MatepuaibHOM TOYKH B
JBHMOKYILEHUCS CUCTEME KOOPAUHAT.
[IpeobpazoBanus ["anunes. Knaccuueckuit
3aKOH CJIOKEHUSI CKOPOCTEMN.

1.2

JnHamuka MaTepranibHOU
TOYKH.

JlnHamuka MaTepuanbHOM TOYKH.
BzanmopericTBrue MaTepraibHBIX TEI.
NuepunanbHble 1 HEUHEPIUATBLHBIE CUCTEMBI
koopauHaTt. 3akoHbl HetoToHa. Macca. Cuna.
YpaBHeHUS IBUKEHUS. POJb HAYaIbHBIX
ycanoBuil. [IpuHnun otHocurensHOCTH [ anues.
OyHIaMEHTaIbHbIE B3aUMOJICVCTBHS B
npupoze. Cuibl B KIIACCUYECKON MEXAHUKE.
3aKOH BCEMUPHOro TsAroTeHusi. CBONCTBA CUJIT




TSDKECTHU, YIIPYTOCTH, TpeHUs. J{BUKkeHue
MaTEpPUaIbHON TOUYKH B HEMHEPIIUATIBHOU
cucteme orcuera. CUJIbl HHEPIIUH.
HeunepunaibHOCTh CUCTEMBI KOOPAUHAT,
CBSI3aHHOM ¢ 3eMIIeH.

1.3

3aKOHBI COXPAaHEHUS.

[lonATHE 3aMKHYTOM cucTEMBI. MIMITyibC
MaTepHalIbHONW TOUYKH, CHCTEMbl MaTEPHUAIBHBIX
TOYEK. 3aKOH COXPAaHEHHUS U U3MEHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.
Kunernueckas sneprus. Pabora. MoniHocTs.
Pabota xoHcepBaTuBHBIX cui. [loTeHnnansHas
DHEPrus. 3aKOH COXPaHEHUS MEXaHUYECKOU
DHEPIHUH.

1.4

I[BI/I)KGHI/IG TBCPOAOIO
TCIA.

JIBr>keHue TBepaoro Tena. JluHaMuka
BpALLIATEIBHOTO ABUKEHUS TBEPAOTO TEIA
OTHOCHUTEJIBHO HEMOABUKHOM ocu. LlenTp
VHEPLIMU CUCTEMbI MATEPUAIIBHBIX TOUEK U
3aKOH €T0 JBUKEHHS. MOMEHT UMITYJIbCa
MAaTEPUATIBHON TOYKU U CHCTEMBI
MAaTEpPUAIbHBIX TOUYEK. MOMEHT CUJIbl. 3aKOH
COXPAaHEHHUS U U3MECHEHUSI MOMEHTA UMITYJIbCA.
MOMEHT UHEPLIMH TBEPBIX TEN Pa3HOU (HOPMBI.
Teopema IlIteitnepa. [ maBHBIE OCH MHEPLIMH.
Kunernueckast sHEprusi Bpallaroerocs Tena.

1.5

Konebanus v BOJIHEBI

KonebarenbHoe aBuxkeHUE. Y paBHEHHE
CBOOOJIHBIX KOJICOAHHUI MOJIETBHBIX CUCTEM
(rpy3 Ha npyXUHE, MAaTEMaTUYECKUN U
busndeckuit MmasTHUKH ). CKOPOCTh, YCKOpEHHE
rapMOHHYeCcKoro kosicoanus. Kunetuueckas u
MOTEHIIUAJIbHAS YHEPT U] TAPMOHUYECKOTO
koJiebanus. [Ipumenenue moaenu
rapMOHUYECKOT0 OCHWIIISATOPA K KOJIeOaHUSIM
MouiekyJl. CnoxkeHue KojieObaHui. 3aTyxaromime
KoJieOaHuUsl, UX XapaKTepUCTUKU. BhIHYKIeHHbIE
KoJieOaHusl, sIBJIEHUE pe3oHaHca. BoyHbI B
ynpyrux cpegax. BoiHoBoe ypaBHEHHE.
YpaBHeHHE MOHOXPOMATHUECKOM Oeryiei
BOJIHBI, OCHOBHbBIE€ XapaKTEPUCTUKH BOJIH.
[TpoiosibHBIE U TONIEPEYHBIE BOJIHBI.

1.6

CrnenuanpHas Teopus
OTHOCHUTEJILHOCTH

3aKOHBI MEXAHUKH B JIBHXKYLIUXCSI CHCTEMAaX
otrcueta. OO0O0IIEHHBIN TPUHIIUIT
OTHOCHUTENBHOCTH. OCHOBHBIE MTOCTYJIATHI
CIIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTHU
OitamrreitHa. [Ipeobpazoanue Jlopeniia.
MMnynbC ¥ SHEPTHsi TOYKU B PEINATUBUCTCKON




MEXaHHUKE. DHEPrus MOKOsI. 3aKOH COXPAHECHUS
TIOJIHOW DHEPTUM.

Tembl nabopamopHvix 3aHAMUL

1.7 | U3yueHune 3aKOHOB IIpoBepka 3aKOHOB KUHEMATUKH U JUHAMUKU
PaBHOYCKOPEHHOTO MPSAMOJIMHEWHOTO JBUKEHHUS CBSI3aHHOU
JBUKEHUS Ha MaIlIMHE CUCTEMBI TEJL.

ATByJna

1.8 | I3yueHnue AMHAMUKH OKcnepuMeHTAIbHAS IPOBEPKAa OCHOBHOTO
BpallaTeIbHOIO 3aKOHA BPAILATEIbHOrO ABUKEHHUS.
JBHYKEHUS

1.9 | U3yueHune 3aKOHOB DKCnepUMEHTAIBHASI IPOBEPKA
COXpaHEHUS CIIPABEJINBOCTH 3aKOHOB COXPAHECHUS

MMITYJIbCA M DHEPTHH B 3a7a4ax O HEYIPYIuX U
YIPYTUX CTOJIKHOBEHUSIX TEIL.
2. MouJiekyJasipHas pu3uKa.

Cooeporcanue 1eKYuoHHO20 Kypca

2.1

MounekynsipHas (pu3mka.

OCHOBHBIE MPEJICTABICHUSI MOJIEKYJISIPHO-
KMHETHYECKOU Teopuu. [Ipeamer nu MeTo b
MOJIEKYJIApHO# (Pu3uku. CTaTUYECKUud u
TEPMOJUHAMHUYECKUN 1MOx0bl. ClydailHble
BEJIMYMHBI U UX onucaHue. [moTHOCTh
BeposiTHOCcTU. CpeiHue 3HaueHus1, QIyKTyaru.
TepMmoanHaMuueckue napaMmerpol. PABHOBECHBIE
COCTOSIHUS U IPOLIECCHI. MneanbHblil ra3 Kak
MOJIeIbHAas TEPMOJMHAMUYECKAsI CUCTEMA.
OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOU TEOPUU UJICalTbHOTO rasa.
VYpasuenue Kianelipona - Menzeneena.
Pacnipenenenne MOJIeKyI1 U€aIbHOTO Ta3a Mo
CKOpOCTsIM (pacnpezeneHue Makcsesnia) v B
MoJI€ MOTEHIIMATIBHBIX CHII (pacrpeeicHue
bonwsimana). bapomerpudeckas gopmyia.
Asnenuss mepenoca: aubdysus, BHYTpEHHEE
TPEHUE U TETIONPOBOAHOCTD.

2.2

OCHOBBI TEPMOANHAMUKH.

BuyTpennsist sneprus uaeanbHoro rasa. Pabora
TEPMOJUHAMUYECKON cucTeMbl. KonnuecTBo
TEIUIOTHI. TermIoeMKOCTh. 3aKOH
PaBHOPACIIPEICIICHUSI SHEPTUM TI0 CTEIECHSIM
cB0001bI MOJIEKYII. [lepBbIit 3aK0H
TepMoauHaMHuKU. OOpaTuMbie U HEOOpaTUMbIE
npoueccsl. [uknnueckue npoueccsl. Lukin
Kapno. Koa¢duimeHT nonezHoro neicTBus
TEIUIOBBIX MAallWH. BTOpo# 3aKOH
TEPMOJUHAMUKNA. DHTPOIIHS U €€




CTaTUCTHUYCCKAsA HHTCPIIPCTALH. BOSpaCTaHI/Ie
OHTPOIIMHU TP HEPABHOBECHLIX ITPOLECCaXx.
FpaHI/IHI)I IMPUMCHHUMOCTH BTOPOI'O 3aKOHA
TCPMOANHAMUKHU. HpCI[CTaBJ'ICHHe 0
TCPMOINHAMUKE OTKPBITBIX CUCTCM.

2.3

PeanbHbI€ ra3sl,
KUJIKOCTHU U KPUCTAILIBL.

CHitbl MOJIEKYJISIPHOTO B3aUMOICHCTBUS.
Peanbnble rasel. YpasHenue Ban-nep-Baansca.
[lepexon u3 ra3000pa3HOro COCTOSIHUS B
xuakoe. Kputnaeckue napametpsl. Ihdext
Jlxoynsa-ToMcona. CxuxeHue ra3os.
Hcnapenue u KuneHue KuaKoCTen.
Haceimennsiid nap. Touka pochl.
[ToBEpXHOCTHOE HATSIKEHUE )KUIAKOCTH.
Kanumsipasie sBienus. TBepble Tena.
bavxkaul 1 JanbHUN MOPSIAOK B PACTIONIO0KEHUU
atomoB. Kpucramnuueckue pemerku. @a3oBbie
MEePEX0/Ibl ME¥K/y arperaTHBIMU COCTOSIHUSIMU
Bemectra. Pazoseie nepexonsl I u Il poxa.

Temubr

71a60pamopHbIX 3aHAMULL

2.4

Onpenenenne MOJISIPHON
MaccChl M INIOTHOCTH ra3a
METO/IOM OTKaYKHU.

MousipHas Macca U IJI0THOCTH BO3yXa.
VYpaBaenue MeHnneneeBa-Knamnenpona.
Monsapnas Mmacca cMecu ra3oB. [I1oTHOCTB
ra3os.

2.5

OrnpeneneHne OTHOLICHUS
TETIJIOEMKOCTEN
BO3IyXaMeTOI0M
Knemana u Jlezopma

DKCIEPUMEHTAIIBHOE ONPEEICHUE OTHOIICHHUS
TEIJIOEMKOCTEN BO3yXa U CPABHEHUE C
TEOPETHUYECKUM 3HaueHUEM. TermioeMKocT!
ra3oB IPHU MOCTOSITHHOM OOBEME WJIN JIaBJICHUU.
N3onpoueccsl.

2.6

Onpenenenue

ko3 urenTa
BHYTPEHHETO TPEHHUS
XKUIKOCTHU IO METOY
Crokca.

OKCepUMEHTAIbHBIE METO/Ibl U3MEPEHUS

K03 puIIeHTa BHYyTPEHHETO TPEHUS KUAKOCTH.
Bsi3kocTh )xugkocTel u ra3zon. Cuna
CONPOTHUBJICHUS.

3

3J’I€KTpI/I‘-IECTBO H MAardHeTu3m

Cooeporcanue 1eKYUOHHO20 Kypca

3.1

DIIeKTpOCTaTHKA

DnekTpuueckuii 3apsa. 3akoH Kymnona.
HanpsskeHHOCTB JIEKTPUYECKOTO TOJIA.
ITpuanun cynepnosunuu. [Torenuuman. Paznocts
IIOTEHIMAJIOB. [{U3JIEKTPUK B DIIEKTPUYECKOM
nose. Jlunons. JunonbHeil MOMEHT. Bextop
MOJISIPU3ALMH. DJIEKTPOCTATUYECKas: TeopemMa
I'aycca. [IpOBOIHUK B DJIEKTPUYECKOM IIOJIE.
Onextpuyeckas eMKocTb. KoHIeHcaTOpBbl.
OHeprus ekTpudeckoro nois. IoTHocTh




OHCPI'MH SJICKTPOCTATUYCCKOI'O I1OJIA.

3.2

[locTOosTHHEIIT TOK

Cuna ¥ INIOTHOCTH TOKa. 3akoH OMma 11
y4acTKa IIeNU U 3aMKHYTOT'O KOHTYpa.
CtopoHHHUE CUJTBI. DJIEKTPOABIKYIIAS CUJIA.
3akon Oma B quddepenumansHoi popme.
PazBeTBiieHHbIE 3neKTpUUecKkue uenu. [IpaBuna
Kupxroda.

3.3

DNEeKTPOHHBIC U UOHHBIE
SIBIICHUSI

DNeKTpOnpOBOAHOCTD TBEPABIX TEI.
3aBUCHUMOCTD COIPOTUBIICHHUS METAJIOB OT
Temmneparypbl. CBEpXIPOBOAUMOCTb.
[TonympoBoauuku. Dddext Xona.
DneKkTpoHHAs U IbIPOYHasi TPOBOJIUMOCTH, p-N-
nepexoibl. JInobl, TpaH3UCTOPHI,
WHTETPAIBHBIC CXEMBI.

3.4

[TepemeHHbIM
AIEKTPUYECKUN TOK

3akon Oma /14 1erne nepeMeHHOTo TOKa C
OMHYECKUM

COMPOTHUBJICHUEM, EMKOCTBIO U
WHIYKTUBHOCTBIO. PEaKTHBHOE CONIPOTHRIICHHUE.
KosnebarenbHbIl KOHTYD.

3.5

MarsuTHOE 110J1€

MaruauTtHoe nose Toka. 3akonsl buo - Casapa -
Jlamumaca u Amniepa. Cuna Jlopenua. Bekrop
MarHuTHOW UHAYKIuU. [ToTok BekTopa
MAarHUTHOW UHIYKIIUU Y€PE3 3aMKHYTYIO
MMOBEPXHOCTh. Teopema o0 IUPKYJISIUU BEKTOpa
WHJYKIIMU MarHUTHOTO TOJIS.

MarnuTtHbie CBOKMCTBA BellecTBa. [na-, mapa- u
dbeppomarneTuku. BekTop HaMarHU4eHHOCTH.
MarnuTtHasi BOCIPUUMUYHUBOCTh U MarHUTHAs
MPOHUIIAEMOCTb.

3.6

DJIEKTPOMAarHuTHasI
WHITYKITAS

DNeKTpOMarHuTHast MHAYKIMs. 3aKoH Papazes.
[IpaBuiio Jlenna. UHIyKTUBHOCTB.
Camounaykuus. [InoTHOCTE SHEPrUN
MarHUTHOTrO MoJjsl. B3auMonHIyKIIMS.
Tpancdopmarop.

3.7

CBSI3b DJIEKTPUYECKOTO U
MAarHUTHOIO MOJIEN

O0606menus Teopun Makcpemia. Buxpesoe
anekTpuueckoe nojie. Tok cmemenust. Cucrema
ypaBHeHU MakcBeiia B UHTErpajibHOM opMme.
DNEeKTpOMarHuTHbIE BOJIHBL. BosiHOBOE
ypaBHeHue. CKOPOCTh paclpoCTpaHEeHUS
AJIEKTpOMarHuTHHIX BoJIH. [lIkarna
AJIEKTPOMArHUTHHIX BOJIH. Paanosenianue,
TeneBuacHue. [[puHIIUIT OTHOCUTENLHOCTH B
AIEKTPOJUHAMUKE.

Temobl nabopamopHvix 3aHAMUl




3.8

DNEeKTPON3MEPUTEIIbHBIC
PUOOPHI.

N3mepenne conpoTUBIIEHUS] METOJOM
BOJIbTMETPA U amriepmeTpa. 3akoH Oma. Tunsl u
MPUHITUI pabOThI AIEKTPOU3IMEPUTEILHBIX
npubopos. Kinacc Tounoctu. Ommbdku
W3MEPEHUM.

3.9 | Uzyuenue DKCIepuMEHTAIbHOE UCCIIEI0BaHNE
AIIEKTPOCTATUYECKOTO AIIEKTPOCTATUYECKOTO OIS U OTIMCAHUE €0 TpU
OIS MOMOIIH SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEH U

CHJIOBBIX JINHUW HANPsYKEHHOCTH.

3.10 | UccnenoBanue Y nenbHAas 37IEKTPONPOBOIHOCTH BEIIECTBA.
TeMIlepaTypHOI CaepxmpoBoguMocTh. OcTaTouHOE
3aBUCUMOCTH conpoTuBieHue. CoOCTBEHHAs! U MPUMECHAs
CONMPOTHUBJICHUSI MeETajula | MPOBOJAUMOCTD MOJIYITPOBOIHUKOB.

Y TIOJTYTIPOBOTHUKA.

3.11 | Onpenenenue MarnutHoe nose npoBoaHuka. [loctossHHbIE
TOPU30HTAJIBHOU MarHuTbl. MarHuTHoE 1noJje 3eMIIH.
COCTaBIIIOLIEN MarautoMeTprudecKuil METOJ U3MEPEHUS
WHAYKIIUA ~ MArHUTHOTO | HHIYKIIUM MarHUTHOTO TOJIs 3eMJIH.
110JIs1 3€MJIH.

4 Onrtuka. AtomHas ¢pusuka. Snepuas pusuka.

Cooeporcanue 1eKYUOHHO20 Kypca

4.1

CBeTOBBIC BOJIHBI.

DNeKTpOMarHuTHasi mpupojia ceeta. BoaHoBoe
ypaBHeHHe. CKOpoCTh cBeTa. ['apMoHnUecKas
BostHa. [lmockue u chepuyeckre BOITHBI.
BonnoBoii ppont. BonHoBoit naker. ['pynmnoBas
CKOpOCTh. CIEKTPAIBHBIN COCTAB CBETOBOIO
nMnysbca. COOTHOIIEHUE MEXKTY
JUTATEIIbHOCTHIO UMITYJICA U IUPUHOMN CIIEKTpA.
EcrecTBeHHas mMpUHA TUHUU U3ITYYCHUS.
CnekTpanbHas IIIOTHOCTh MOIIIHOCTH
V3JTYyYCHMUSL.

4.2

Wnurepdepenius crera

NHTepdepeHiims MOHOXPOMATHISCKUX BOJIH.
JIBynydeBas unrepdepenius. PasHocts xona.
VYcnoBust uHTEpGEPEHIIMOHHBIX MAKCUMYMOB U
MUHUMYMOB. Ctostune BoJiHBL. HTepdepentus
B TOHKUX IUICHKaX. [10JI0CHI paBHOM TOJIIIMHBI U
paBHOTrO HakJIOHA. [I[poCBETIIEHHE ONITUKH.

4.3

Hudpakuus cBera

[Tpunuwmn I'rorirenca-dOpenenst. Meron 30H
Openens. Audppakuusa OpeHens Ha KPyTriioM
OTBEpPCTUU. 30HHAS IIaCTUHKA. [ ITHO
ITyaccona. udpakus @payurodepa.
Hudpakuus cseta Ha mwenu. [lepexon k
reoMeTpudeckoit ontuku. Judpakimonnas
pemierka. JlucrnepcronHasi 001acThb.




Pa3pen1a}01ua51 CITOCOOHOCTb.

4.4

B3aumopeiicTtBue cBeTa
BEIIIECTBOM.

Pacnpoctpanenue cBeTa B M30TPOINHBIX CPEAax.
Hucnepcus cBera. HopmanpHas u aHoManbHas
nucrepcun. 3akoH byrepa. OtpaxkeHue u
MIPEJIOMIICHUE CBETA HA TPAHULIE pa3/ienia
TUAIEKTPUKOB. Dopmysibl peHensi. 3aKOHBI
OoTpakeHUs U nipenomiienus. [lonsipuzanms
CBETA MPU OTPAKEHUU U MPEJTOMIICHUU. YTOI
Bbproctepa. Koadduiments! oTpaxkeHus u
npesnomMieHus ceera. IloiHoe BHyTpeHHEe
OTpaX€HHE CBETA. BOJTOKOHHAS ONTHKA.
JIBOWHOE JTy4enpesioMIEHUE B AHU30TPOITHBIX
KpucTtajuiax. J[BoilHOE JIydenpenoMIICHUE B
MarHuTHoM node. [lonspuzanus ceera npu
JIBOMHOM JTydenpesoMiaeHun. Bpamenue
MJIOCKOCTH MOJISIPU3ALUU B KPUCTATNIMYECKUX
TeJax.

4.5

ATtoMmHas (puzuka

Teopus aroma bopa. CiekTpsl U3IydeHus 1
ITOTJIOLIEHNUS CBETA JUIsI aTOMOB U MOJIEKYJI.
OmnbiTel Pezepdopna. [loctynarst bopa. Onbit
®panka u ['epua. BoinHoOBBIE CBOMCTBA YaCTHII
Omnsit [leBuccona u xxepmepa. ['unoresa e
bpoiins. [IpyuHIMN HEONPEIETIEHHOCTH.
VYpasuenue llpenunrepa. KopnyckyispHo-
BOJIHOBOM JTyanu3M: (POTOHBI 1 MUKPOYACTHUIIBL.
BonHoBas ¢yHKIIUS U €e CTaTUCTHYECKOe
TOJKOBaHKWE. KBaHTOBaHME S3HEPTUM U MOMEHTA
uMIyasca. [Ipoxoxaenue yactur yepes
MOTEHIMANTBHBINA Oapbep. ['apMoHuYecKuii
OCIMJUISITOP B KBAHTOBOW MEXAHUKE.

4.6

OCHOBBI s1I€pHON (PU3UKHU

Cocras sapa atoma. B3aumoaencTBre HyKJIOHOB
B sijipe. SliepHbIe CUITbI U MOJIENIM aTOMHOTO
snpa. EcTecTBeHHas U UCKYCCTBEHHAs
PaIMOaKTUBHOCTG. SlIe€pHbIC PEaKInu, ACICHUE
snep. Llennsie peakiuu. Mcnons3oBanue

Temvbl nabopamopHvIx 3aHAMUL

AJICPHOU YHEPTUU.

4.7 | Onpenenenus mokaszaTensi | DKCIIEPUMEHTAIbHOE ONPEIeICHUE MOKa3aTels
MPEJIOMIICHUS CTEKIIA. MIPEJIOMJICHUS CTEKJIA C TIOMOIIIBI0 TPUOopa
HaOmronenue siBneHust ["aprens u 3akoHa npenomieHus: CHemmnyca.
MOJTHOTO BHYTPEHHETO CBETOBO/IBI.

OTPAKCHMUSI.
4.8 | Usyuenue nudpakiuu DKCNEPUMEHTAIBLHOE OIMPEICIICHUE Pa3MEPOB

CBETA HA y3KOU IIEIHU U
TU(PPaKIIMOHHON peneTKe

HIEJIA U Nieproia JUPaKIMOHHON PEIeTKH 10
JU(PpaKIIMOHHON KapTUHE.




5. IlepeyeHb y4eOHO-METOANYECKOT0 00ecnedeHus A CAMOCTOATEILHOM

Ha

paﬁoTLI oﬁyqaloumxcn o AIMCUOMIIJIMHE

5.1. Yueono-memoouueckue nocoous

MCTOI[I/I‘ICCKI/IC YKa3aHHA K BBIIIOJITHCHUIO Ha60paTOpHI>IX pa60T Pa3MCIUICHBI

caire

(u3HYECKOro

bakynbpTeTA.

http://physic.kemsu.ru/viewpage.php?page_id=358

Pexum

J0CTyTa:

6. ®oH/ OLIEHOYHBIX CpEacCTB AJIdA IIPOBEACHUA HpOMe)I(yTO‘IHOﬁ arTrecranmmn
Oﬁyqalonmxcn o IMCIOMIIJIMHE

6.1. Ilacnopm ¢honoa ouernounvix cpeocme no oucyunIuHe

n/n

Kountpoaupyembie
pasaesibl (TeMbl)
TUCHMILTHHBI
(pe3yabTaThbl MO
pasjaesiam)

Kox xonTpoiupyemoii
KOMIIeTeHI UM (MM €€ 4YacTH)

HaumMmeHnoBanmue
OLIEHOYHOI'0
cpeacTrBa

MexaHuKa.

OK-7

3HATh: - OCHOBHBIC IPUHITUITHI
caMo00pa3oBaHus, ITyTH
JOCTHKEHHSI 00pa30BaTEIbHBIX
PE3yJIbTaTOB U CIIOCOOBI OIICHKU
pE3yJIbTaTOB O0YUYECHHUS.

YMersh! - BOCIIPpUHUMATb,
0000111aTh, aHATTU3UPOBATH
uH(OPMAITUIO; - CTABUTH TIEpe]]
co0o0i1 L1eTTb U HaXOIUTh MYTH €€
TOCTHKCHHSI,

Baagerb:  -cTpemiieHUEM K
NpUOOPETEHUIO HOBBIX 3HAHUM,
CaMOpa3BUTHIO; - KYJIbTYpOH
MBIIIICHUS, CIIOCOOHOCTBIO K
0000111eHHI0, aHaJIu3y,
CHUCTeMAaTHU3allii,  TIOCTAaHOBKE
nened u  BBIOOpY MyTeH HX
JOCTUKECHHSL.

3ammura
1a00paTOPHBIX
pabot 1.7-1.9

Monexkynspnas
¢duzuka.

OK-7

3HaTh: - OCHOBHBIE PUHIIUIIBI
camo00pa3oBaHus, MyTU
JOCTHXKEHHUS 00pa30BaTEIbHBIX
PEe3yJbTAaTOB U CIIOCOOBI OLICHKH
pe3yJIbTaTOB OOYUYCHUSI.

3amuTa
71a60paTOPHBIX
pabor 2.4 - 2.6




YMeTh: - BOCIPUHUMATb,
0000111aTh, aHAJTU3UPOBATH
uH(OpMAIIHIO; - CTAaBUTH TIEpPeT
c00OM 11eJIb ¥ HAXOUTh MyTH €&
JIOCTHKCHHUS,

Baapern:  -cTpemieHueM K
MPUOOPETEHUIO HOBBIX 3HAHHIA,

CaMOpa3BUTHIO; - KYJIbTYpOH
MBIIIJICHUS, CIIOCOOHOCTBIO K
000011IeHHTO, aHaImn3y,
CHUCTEMATU3aIlMk,  IOCTAHOBKE

neine u  BbIOOpY MyTell wux
JTOCTHKEHHUSL.

BJICKTpI/I‘IeCTBO )41
MaracTu3m

OK-7

3HATh: - OCHOBHBIC TIPUHIIUIIBI
camoo0pa3oBaHus, IyTH
JOCTUKEHHSI 00pa30BaTEIbHbBIX
PE3yJIbTaTOB U CIIOCOOBI OIICHKU
pe3yJbTaTOB OOYUYCHUS.

YMerb: - BOCHPUHUMATB,
0000111aTh, aHATTM3UPOBATH
MH(}OpMaIUIO; - CTABUTH MEPEN
co0O0H 1eIb U HAXOAUTD ITyTH €€
TOCTHKCHHS,

Baagern:  -cTpemieHueM K
PUOOPETCHUIO HOBBIX 3HAHUH,
CaMOpA3BUTHIO; - KYJIBTYypOU
MBIIIUIEHNS, CIIOCOOHOCTBIO K
0000111eHHIO, aHaIn3y,
CUCTEMAaTHU3allud,  IOCTaHOBKE
neine u  BBIOOpY myTed UX
JOCTHKCHHSI.

3amura
J1a060paTOPHBIX
pabot 3.8- 3.11

OnTtuka. AToMHas
busuka. AnepHas
dusuKa.

OK-7

3HATh: - OCHOBHBIC IPUHITHUITHI
caMo00pa3oBaHus, IyTH
JOCTHKEHHsI 00pa30BaTEIbHBIX
PE3yJIbTaTOB U CIIOCOOBI OIICHKU
pPE3yNbTaTOB O0YUYCHHUS.

YMersh: - BOCIIPpUHUMATb,
0000111aTh, aHATU3UPOBATH
uH(OPMAITHIO; - CTABUTH TIEpPe]]
co00i1 11eTTh U HaXOUTh MYTH €€
TOCTHKCHHSI,

Baagerb:  -ctpeMiieHMEM K
PUOOPETEHUIO HOBBIX 3HAHUM,

3amura
71a00paTOPHBIX

pabor 4.7,4.8
Tect




CaMOpPa3BUTHIO; - KYJIbTYPOM
MBIIIJICHHS, CIIOCOOHOCTBIO K
0000I1IEHHIO, aHaJu3y,
CHCTEMATH3allii,  IIOCTAHOBKE

nejaed W BBIOOPY MyTeH HX
JOCTUKEHUS.

Ilepeuens oyenounvix cpeocme

HaumMmenoBanue
OLIEHOYHOI'0
CpeacTBa

KparTkas xapakrepucruka
OLICHOYHOTI' 0
Cpe/CTBA

IIpeacraBiienue
OLICHOYHOI'0
cpeacrsa B poHae

1. 3amura
J1a00paTOPHBIX
paboTt

CpeacTBo KOHTpOJIS,
OpPTraHW30BaHHOE KaK
WHIWBHUIyaIbHOE
cobece1oBaHue C KX IbIM
CTYJIEHTOM (WJI TIOATPYIIIIOHN )
II0 TEOPETUYECKON U
MIPAKTUYECKON 4acCTH
BBINIOJIHEHHOHM paOoThI, a
TaK)Xe 110 JaHHBIM U
pe3yabTaraMm 0(pOpMIIEHHOTO
OTYeTA.

Bompocsr k
3aIluTe
1abopaTopHO
paboThI

2 TecrT.

KparkoBpemeHnHoe
UCIIBITaHUE, IPOBOUMOE B
PaBHBIX JJIs1 BCEX
UCIIBITYEMBIX YCIIOBHSIX U
UMEIOLIEE BUJI TAKOTO
3aJlaHusl, pEIIeHHe KOTOPOTO
MOJITACTCSI KAaUeCTBEHHOMY
YUeTy U CIIYXKHT IOKa3aTeaemM
CTETICHU Pa3BUTHUS
oOyyaroierocs rno
OTPEJEIICHHOMY pa3zeny,
TeMe, MpoOJIeMe U T.I1.

TecTtoBoe 3amanne

6.2. Tunoevie KOHMPOIbHBIE 3A0AHUSA UTU UHbLE MAMEPUATIb

6.2.1. 3awguma nabopamopnou padomot (npumep 60npPoOCco8 OJis 3aUUNMbL

1abopamopuvix pabom).

1. Jlaiite ompeneneHue

(buzmyecKux

BCJIUYMH,

BpalaTeNbHOTO JIBIKEHHUS Tel (YIJIOBOTO TepeMEIIeHus,
YIJIIOBOTO YCKOPEHUS ), U YKAKUTE UX €IUHUIBI U3MEPEHUS.

2. KakoBo pacrnonokeHue B MIPOCTPAHCTBE BEKTOPOB YIIIOBOTO MEPEMEIEHHS, YTIOBOM
CKOpPOCTH, YTJIOBOTO YCKOPEHUS?

HEOOXOOUMBIX I

ONMCaHUs
YIJI0BOM CKOPOCTH,




3. JlaiiTe ompeneneHre MOMEHTa CHJIbI OTHOCHTEIHHO HEMOJBHYKHOW TOYKH, MOMEHTA
CWJIBI OTHOCHUTENIbHO HEMOABMXHOU ocu. Kak ompenensieTcsi HampaBjieHUE MOMEHTA
CuIIbI?

4. Yro Takoe MOMEHT UMIyJbca MaTepuadbHOM TOUkH? TBepAoro Ttena? Kax
oTpeieNigeTcs HallpaBieHHe MOMEHTa UMITyJibca?

5. Jlaiite ompejneneHre MOMEHTa HMHEPUUHU (IUIsI €IMHUYHOW MaTEpHAbHOM TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOUYEK U TBEPIOTO TEJA).

6. Cdopmynupyiite 2-if 3akoH HploTOHa JUIsi MOCTYMaTeNbHOTO W BpaIIaTEIbHOTO

IBUKEHUH.

KaxkoBa posib MOMEHTa MHEPLIMK BO BpAILlaTEIbHOM JBUKEHUU?

Yro o0u1ero, 1 KaKOBO pa3jInyMe B MOHATUAX «MACCa» U «KMOMEHT HHEPLIUN»?

9. Kak MOXHO ompeJenuTh MOMEHT MHEPLUU Tella OTHOCUTEIHHO MPOU3BOIBHOU OCH,
€CJI U3BECTEH €r0 MOMEHT MHEPIIMU OTHOCUTEIBHO OCH CUMMETPHH, MapajuieIbHON
IIPOU3BOJIbHOM ocu?

10. IlyreM mnOpsMOro COMOCTaBICHHUS TOKAXKUTE, YTO BBIPAKEHHUS  OCHOBHBIX
3aKOHOMEPHOCTEH AJIs MOCTYNATEIbHOTO U BPAIATEIbHOTO JBUKEHUH UMEIOT OJIHY U
Ty K€ MaTEMaTUYECKYIO (hOopMy.

11. Onumure SKCIEpUMEHTANbHYIO YCTaHOBKY (MasTHUK OOepOeka) U HpHUBEAMTE
dbopMyInbl 7Sl ONpeAeNieHrs] JTMHEHHOTO U YIJIOBOTO YCKOPEHUS 3aKpEeIICHHOTO Ha
KOHIIE HUTHU TPy3a, a Takke (POpMyIbl I CHIIBI HATSHKEHUS HUTH W BPAIAOIIETO
MomeHTa. O0BsicHUTE, Kak Toy4yeHa hopmyna (16).

12. KakoBo HampaBieHue MOMeHTa cuiibl T, packpyunBatomiero MmastHuk O6epoeka (puc.
4)? KakoBo HampaBjeHHE MOMEHTA CHJI TPEHUS, JICUCTBYIOIIUX HAa OCh MasiTHUKA CO
CTOPOHBI TIOIITUITHUKOB?

13. Kak MOXHO paccunuTaTh MOMEHT HHEpIUU MasiTHuKa O6epOeka?

14. B yem 3akitouaetcs pu3nueckasi CyniHOCTh 3aKOHA COXPAHEHHUSI MOMEHTAa UMITyJIbca?
B kakux cucremax oH Beinonusercsa? [IpuBeaure npumMepsi.

15. JlaitiTe omucaHre OCHOBHBIX MOJEJIEH MEXaHWKHU: MaTepuaibHas TOUKa, aOCONIOTHO

TBEpJIOE TeNo, CIUomHas cpena. llpuBegure npumepsl, B KaKUX CIydasX MOXKHO

MPUMEHATHh MOJIEJIb MaTepUaIbHON TOUKH, a B KaKUX ClIydasiX 3Ta MOJEJIb HEIPUMEHUMA.

16. Yto Takoe nyTh, NepeMelleHue, TPAeKTOPHs?

17. Tlepeuncnute ciocoObl OMUCAHKS MEXAaHUYECKOTO JIBIKCHHUS.

18. JlaliTe ompexneneHus CpelHEW CKOPOCTH, MTHOBEHHOH CKOpPOCTH; CpPEIHEro u

MTHOBEHHOI'O YCKOPEHHs. 3alUIlINUTE BhIPAXKEHUS 1JI1 BEKTOPOB MTHOBEHHON CKOPOCTH U

YCKOPEHHUS B Pa3joKEHUHU MO OPTaM KOOPAUHATHBIX OCEH.

19. KakoBbI CBOICTBa BEKTOPOB CKOPOCTH U yckopeHusi? [lpuBemute BbIpakeHUsS IS

TaHIE€HIUAJILHOTO U HOPMAJIbHOTO YCKOPEHHSI.

o

20. Kakoe paBWKeHHWE Ha3bIBA€TCSA PABHOMEPHBIM, a KaKO€ — PaBHOYCKOPEHHBIM?
[IpuBeguTe 3aBUCHUMOCTH BEKTOPOB CKOPOCTH M MEPEMENICHUS OT BPEMEHM [JIsl 3THX
JIBHOKESHUH. o’
21. MartepuanbHasi TOYKa JBUKETCS IO OKPYKHOCTH B

(cm. pucyHnok). Kak HampaBiieH BEKTOp €€ JTUHEHHOMN
ckopoctu? yrioBoil ckopoctu? KakoBa cBsI3b MEXY
BEKTOPOM JIMHEMHON CKOPOCTH U BEKTOPOM YIJIOBON
CKOpOCTH?

22. Cpopmynupyiite 3akoHbl HptoTOHA.

23. B yem 3axitouaeTcss MPHUHLUI HE3aBHCHUMOCTH
IEUCTBUS CUII?

=l




24. Yto takoe Bec Tena? B ueM oTimyme Beca Tena OT CHIIBI TSKECTH?

25. Kak 00bSICHUTh BOSHUKHOBEHHE HEBECOMOCTHU MTPU CBOOOIHOM HaJCHUU?

26. M3BecTHO, UTO CMIiIa TSATOTEHUS MPOMOPLUMOHATBEHA Macce Tena. [louemy ke Tsorenoe

TEJO0, €CJIM HA HETO JAEUCTBYET TOJIBKO CUJIA TAKECTH, HE MaJaeT ObICTpee JEerkoro?

27. TlokaxkuTe, 4YTO CUIIBI TATOTEHUSI KOHCEPBATHBHBI.

28. UeMy paBHO MaKCHMaJIbHOE€ 3HAYEHHE MOTEHIUAIBHOW HPHEPTUU CUCTEMBI U3 JIBYX

TeJ, HaxosuMXxcs B nojie tarotrenusi? Korga oo nocruraercs?

29. Kakoe BnusiHME Ha pe3yJabTaT U3MEPEHUIN OKa3bIBAaeT HE YYUTHIBaEMas HAMH CHUJIA

TpeHus B ocu Oy10ka?

30. Urto Ha3bIBaeTCAa MEXaHUYECKOM cucTeMoii? Kakasi cucreMa sSIBIsIeTCSl 3aMKHYTOMN ?

31. JlaiiTe ompeneieHuss KHHETUYECKOW U TOTCHIINAIbHOM 3Heprun. [1o kakum

dbopMynaM BHIYHUCIIAETCS KUHETUUECKAst SHEPTUS MOCTYIATEILHOTO U BpallaTeIbHOTO

JBIKEHUS TBepAoro tena? Uemy paBHA NOTEHIMAIbHAS YHEPTHUS TEJIa B MOJIE TSKECTU

3emnn?

32. Kakue B3auMOJICICTBUS HA3bIBAIOT CTOJIKHOBEHHEM?

33. Kakue xapakTepUCTUKH YIapOB BbI 3HaETE?

34. TTouemy k03P PUITMEHT BOCCTAHOBJICHHSI KHHETUIECKOW SHEPTUU B OTbITax K<1?

35. B uem 3akimrogaercst 3aKOH COXpaHEHHsI UMITylibca? B kakux cucrtemax oH

BeInonHsieTcs? [loueMy oH siBnsieTcst yHIaMEHTAbHBIM 3aKOHOM TPUPOJIBI?

36. Kakum cBOWCTBOM POCTpPAHCTBA 00YCIABIMBACTCS CIIPABEITUBOCTh 3aKOHA

COXpaHEHHUs UMITyJIbca?

37. Uto Ha3bIBaeTCs LIGHTPOM MAacC CUCTEMBI MaTepUaIbHBIX ToUek? Kak aBmxkercs

LEHTP MacC 3aMKHYTOI CUCTEMBI?

38. B uem paznuune MeXTy MOHITHSIMA YHEPTHHA U paOOTHI?

39. ChopmynupyiiTe TEOpEMY O CBSA3H PaOOTHI H SHEPTHUH.

40. [TokaxuTe, YTO CUJIBI TATOTEHUS, (TSHKECTH, YIIPYTOCTH) KOHCEPBATHUBHBI.

41. ChopmynupyiiTe 3aKOH COXpAaHEHUS TTOJTHON MEXaHUYECKOM YHEPTHH.

42. B 4yeM coOCTOMT (u3HYecKas CYIIHOCTb 3aKOHA COXpPaHEHUs U NpPEeBpaLICHUS

sHeprun? [louemy oH siBnsieTcst GyHIaMEHTATIBLHBIM 3aKOHOM MTPUPOIBI?

43. KakuM CBOMCTBOM BpeMEHHU OOYCIIOBIMBAETCS CIPABEIJIMBOCTh 3aKOHA COXPaHEHUS

MEXaHUYECKOW dHEPruun?

44. Yto Takoe MOTEHIMANIbHAS sSiMa? MOTEHIIUAJIbHBINA Oapbep?

45. Kakne 3ak/IIOUeHHMs] O XapaKTepe [BMXKEHHUS Tel MOXKHO CJenaTh M3 aHalu3a

MOTEHI[UATIbHBIX KPUBBIX?

46. Kak oxapakTepu3oBaTh MOJIO)KEHUSI YCTOMYMBOrO M HEYCTOMUMBOIro paBHOBecus? B
4eM uX paznuuue?

6.2.2. Cobecedosanue (nepeuensv 60npocos no memam OUCYUNIUHBL)

l.KuHeMaTnka NOCTYyNaTeIbHOTO W BpallaTEIbHOrO ABWKEHUUA. KuHemarnue-
CKHME XapaKTEPUCTHUKHU MOCTYNATEIbHOTO U BPAIIATEIbHOTO ABUKCHUM.

2. Cuctembl 0TCUETa, MHEPLUAIIbHBIE CUCTEMBI OTcueTa. 3akoHbl HetoToHa. Cuia u
macca. [IpuHnun otHocurenbHOCTHM [amunes. MMmynbCc, 3aKOH COXpaHe- HHUS
HUMITYJIbCA.

3. Mexannueckas pabora. KuHeTrnueckas W TOTEHIMAIbHAs DSHEPIHUs, 3aKOH
COXPaHECHUSI MEXaHWYECKOW SHEPTUU. [ paBUTAIIMOHHOE I0JI€, 3aKOH BCEMHPHOIO
TaroteHus. 3akoHsl Kemepa.



4. MOMEHT HWHEpPIIMU, MOMEHT HUMITYJIbCa, MOMEHT CHUJIbl, OCHOBHOE YpaBHEHHE
JVHAMHUKH BPAIIATEIIBHOTO ABUKEHHUS. 3AKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

5. T'apmonuyeckue koneOanus. CBOOOAHBIE W BBIHYXKICHHBIE KOJCOAHUS, pe-
30HaHC. BonHbI, pacripocTpaHeHue BOJH. 3BYK.

6. OcuoBubie noctynarel CTO. IlpeoOpazoBanusi JlopeHila U UX KHUHEMaTH4e-
CKHE CIIEICTBUS. PEIATUBUCTCKUI 3aKOH CJIOKEHHSI CKOpPOCTEH. PensituBuCTCKas
DHEPIUs U €€ CBSI3b C UMITYJIbCOM. DHEPIUsl MOKOA.

7. Pacnipenenennss Makcpenna u bonsimana. Cpeassisi, CpeiHAs KBaJIpaTUYHAS U
HamOoJiee BepositTHas ckopoctd. KBantoBweie pacmupenencHuss depmu-/upaka u
boze-OiiHmTeiiHa, UX TPUMEHEHUS K Pa3IUYHbIM CHCTEMAM.

8. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KMHETHYECKONM Teopuu Ta3oB. Temre-
parypa. YpaBHEHUE COCTOSIHHMSI MACAIBHOrO ras3a. PeanbHble ra3bl U KUIKOCTH,
TBEPABIE TENA.

9. Buytpennsisi sneprusi. Termora u pabota. IlepBoe Hauano TEpMOIUHAMHKHU.
[IpuMeHeHue epBOro Havaia K U30IMPOIIECCaM.

10. OGpatumbie U HeoOpaTHMbIC MPOIECChl. BTopoe Hayalo TepMOJIUHAMHKHU.
KITZI mukna KaphHo, TepmMoanHaMuyeckash IIKajla TEMIIEpATyp. ODHTPONHUS Kak
bynkuus coctosiHusi. Da3zoBbie MpeBpaIIeHus IEPBOTO U BTOPOTO Po/ia.

11. Dnexrtpuueckuil 3apsii, 3aKOH COXPAHEHHS AJIEKTPUUYECKOro 3apsiia. 3aKOH
Kynona, snexkrpuueckoe mose, IpUHIUI cyneprno3uiuu. CBa3b MEXIY HAIPSKEH-
HOCTBIO M MOTEHIMANOM noJjs. [lone Toueynoro 3apsna u none aunoii. [lonspu-
3alys AUJIEKTPUKA, TUAJICKTPUYECKAs] TPOHUIIAEMOCTh BEIIECTBA.

12. YcnoBus cymectBoBaHus TOKa B nenu. Cuia M INIOTHOCTh TOKA. 3aKoH Oma.
MoOnHOCT MOCTOSHHOTO TOKa, 3akoH Jkoyis-JIeHna. OIeKTponpoBOIHOCTH
JKUJIKOCTEW, Ta30B U TBEPABIX T€N. TOK B BaKyyMe.

13. B3aumoaeiicTBue TOKOB. MarHuTHoe II0JIE TOKAa, MarHUTHBIA MOMEHT. Bek-
TOP MHAYKIIMU MarHuTHoro mnossi. 3akoH buo-Casapa-Jlamnaca. Lupkynsiust Bek-
TOpa HAPSKEHHOCTH MArHUTHOTO TOJIA.

14. Cuna Amnepa. PabGota npu NBMKEHUHM TPOBOJHUKA C TOKOM B MAarHUTHOM
noje. Cuna JlopeHiia. MarautHoe 1oJjie B BeniectBe. HanpsskeHHOCTh M MHTYKITHS
MAarHUTHOTO MOJIfA, CBSA3b MEXAY HUMU. MaruuTHasi npoHUIIaeMocTh. Jua-, mapa- u
dbeppoMarHeTusm.

15. Onbitel ®Dapajnes, 3aKOH 3JEKTpOMarHuTHoM wuHAykuuu. IlpaBuio Jlenna.
SIBreHre CaMOMHAYKIIUU, UHAYKTUBHOCTb. JHEpPrusi MarHutHoro mosisg. CoOcCt-
BEHHbBIC KOJICOAHUS B AJIEKTPOMAarHUTHOM KOHTYpe, (hopmyna ToMmcoHa.

16. DnekTpomMarHuTHOE NoJie, ypaBHeHUs: MakcBesia. DIeKTPOMarHuTHbIE BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH.

17. OcHOBHBIE 3aKOHBI TE€OMETPUUYECKON oONTHKU. [lokazarens mnpernomiieHus,
CKOpPOCTh CBETa B BAKYyM€ M B BellecTBe. Jlucnepcus v norjoneHue CBeTa.

18. Unrtepbepenmus n mudpakmus ceera. Uurepbepomerprl. JudpaximonHas
pemerka. [Tousitue o ronorpadguu. EcTecTBeHHBIN 1 MOMSPU30BAHHBIN CBET, 3aKO-
Hbl Mairoca u bprocrepa.

19. TennoBoe m3nmyuenue, Gopmyna Ilmanka. 3akonsl BHemHero (oTodddekra,
ypaBHeHue DiiHmTelHa 11 Gporodddexra. DOTOH, €ro SHEPTHS U UMITYJIIhC.



20. I'nnore3a ne bpoinsa. Ypasuenue llpenunrepa, BonHoBass QpyHKus, ee du-
3udeckuii cMbicit. CiuH asekTpoHa. KBaHTOBBIE YuCHa ISl COCTOSIHUN 3JIEKTPOHA
B atrome, npuHuun [laynu. [leproauueckas cucrema 3J1€MEHTOB.

21. OnsiTel Pesepdopaa, saepHas monens atoma. Coctas sipa, €ro 3apsj U Macca.
3aBUCHMOCTD YAEJIBbHON SHEPTUH CBA3M OT MAacCOBOIO 4ucia. PagnoakTuB- HOCTS.
SlnepHble peakuuu, JeNeHue snaep. SlaepHble peakTopbl. TepMOsIepHbI CHHTES,
SHEPTHUS 3BE3I.

6.2.4. Tecm (npumep mecmogo2o 3a0anusi)
1. JIea Tenma OpoIeHBI TOJ OJHMM M TE€M JXK€ YIJIOM O K TOPU30HTY C

HayaJbHBIMA CKOPOCTSIMH Vo1 =V u Vy, =2V onpenenure OTHOIICHUE
nanbHOCTEH mosteta Sp/S;. COMpOTUBICHHEM BO3IyXa IPEHEOPEYb.
1) 1. 2) V2. 3) 2. 4) 22. 5) 4.

2. JlenTouyHBIi TOABEMHMK oOOpa3dyer yroia o ¢ ropuzoHTOM. C Kakum
MaKCUMaJbHbIM YCKOPEHHEM MOXET [OJHUMAThCA SIIUK Ha TaKOM
NOJBEMHHKE, €CM KO3 (uuueHT TpeHus paBeH W? JleHta He mporubaercs.
Bri6epute oTBeT, coBnagarouuii ¢ Bammm.

1) g (ucos a+ sin o). 2) g (L cos a - sin a). 3) g (cos a - p sin o).
4) g cos a. 5) g w sin a.

3. lllap mojaBelIeH Ha HEPACTSHKUMOM U HEBECOMOW HHUTH JUTHHOM |
(cM. pucyHOK). Kakylo MUHHManbHyI0 cKopocTh V Hamo
COOOIIUTH Iapy, YTOOBI OH COBEPIIMII MOJHBIM 000POT BOKPYT
TOPU30HTAJIBLHOM OCcH?

1) Vel . 2) Vgl . 3) V3¢l . 4) 2gl . 5) V/5gl .

4. KakoBo JaBJjIcHHE HJI€aJIbHOI0 OJHOAQTOMHOIO Ia3a, 3aHUMAroImiero ooneMm 4 I,
eciu ero BHyTpeHHss sHeprus 900 [1x?
1) 0,75-10° ITa. 2)2,25:10°a. 3)1,5:10°ITa. 4)3'10°Ia. 5) 4,5-10° Ila.

5. Ha paccrostHuM I OT 3a3€MJICHHOM METAJUINYECKOW IUIACTUHBI PACIIOJIOKEH

MOJIOKUTEIIbHBIM TOYEUHBIM 3apsiag BeauunHOM ( . UYemy paBHa cuna
B3aMMOJICHCTBUS 3apsiia U MIACTHHBI?
2 2 2 2 2
4q 29 q
DrL.  2)rl. 3 k. 4)o. 5) k=1 6) k.
) r ) 4r* ) r ) ) r ) 2r°

6. KakoBa emkocth Oatapen  Cap COCTOSIICH U3 OJIMHAKOBBIX KOHJIEHCATOPOB
COCIMHEHHBIX 0 CXeMe, HM300paXKEHHOW Ha PHCYHKE.

EMkocTth Kaxaoro konjaencaropa C.

TR
1)ClB.  2)Cl2. 3)C.  4)2c. 5)3c. ST ATl




7. Yemy paBHa D/IC HCTOYHMKA TOKA, €CIH MPU MOAKIIOYEHUH K HEMY Harpys3ku
conpoTtuBiieHueM 3 OM cuiia ToOka B Lienu paBHa 1 A. A npu 3aMbIKaHUHU KJIEMM
MCTOYHHUKA HAKOPOTKO MO HEMY MPOTEKaeT TOK 4 A.

1) 3 B. 2) 4 B. 3) 6B. 4) 7B. 5) 12 B.

8. Ha pucynke n300paxeHbl MPSMOJIMHEHHBIE MPOBOIHUKH,

110 KOTOPBIM MPOTEKAIOT TOKHU |1 u I,. O

2

[MepBorit (l;) MPOBOJHKUK PACIIONOKEH B IIOCKOCTH JIMCTA, a BTOpoi (I,)
NEPIICHINKYJIAPEH IIOCKOCTH JHcTa. Kak HampaBieHa cuia JEHWCTBYROIIAs Ha
IIPOBOJIHUK C TOKOM |, CO CTOpPOHBI IIEPBOTO TOKA, €CIIU TOK |, HampaBieH oT Hac?
1) Beepx. 2) Buus. 3) Bnego. 4)Bmnpago. 5) PaBHa Hy10.

9. Mexny mnuacTUHAMU KOHJEHCATOpa PAacHOJIOKEHHOTO B OJHOPOIHOM
MarHUTHOM I0JI€ NEPIEHANKYJIIPHO JIMHUSM HaPSLDKEHHOCTH 3JIEKTPUYECKOTO
TIOJISt JIBUSKETCS TIPSIMOJIMHEWHO MYYOK 3JIEKTPOHOB CO CKOPOCTHIO V. PazHOCTh
NOTCHIIMAIOB MeX Ty TuiacTuHamu U, paccrostaue mexay Humu 0. Kak B
5TOM Cily4ae JOJDKHBI ObIThH HAIpaBieHbl BekTopa E u B? Kakoe 3HaueHue
JOJDKHA UMETh MHIAYKIMS MarHUTHOTO MOJIsA?

U eU VU VU Vd
1) L. 2) ¢V . N vd
) Vd ) Vd 3) d ) ed 5) U

11. Karymka mnogkirodeHa K HCTOYHHKY ITOCTOSIHHOTO !
toka. Kak OyzaeT usmensarbcs oomas IJIC B uenu, eciu
MOJI3YHOK peoCcTaTa JBUraTh BJIEBO (CM. PUCYHOK)? e
1 )VBenuuutcs. 2) Ymenbmmrtcs. 3) He usmenurcs. T

v

12. JIuHaMHK TIOJKJIIOYEH K BBIXOJYy 3BYKOBOTO T€HEpaTropa dSIEKTPUUYECKUX
Kojebanuii ¢ yactorort v = 680 I'i. Haiinute ckopoctsh V'  3ByKOBOM BOJIHBI, €CIIU
OHa TMPOXOIUT paccTosiHue | = 5 M 3a BpeMs, paBHOE JAECATH MEPHOAaM KOoIeOaHHi

YaCTHI] Cpe/Ibl. Y KQKUTE HOMEP MPABUILHOTO OTBETa, 00OCHOBAB €ro BHIOOP.
1) 300 m/c. 2) 340 m/c. 3) 680 m/c. 4) 920 m/c. 5) 1020 m/c.

6.3. Memoouueckue mamepuanst, onpeoenaouiue npoueoypvl
OUeHUBAHUSA 3HAHUIl, YMEHUIl, HAGBLIKOG U (UIU) ONbIMA OeAmeTbHOCHLU,
Xapakmepusynouwiux Imansvt Gopmupoeanus KomMnemeHuyuil

ATTecTanus 1o JUCUUILIMHE (3a4eT) BKIIIOYAET CICAYIOIINE BUJIbI KOHTPOJIS:

- TEKYILIUN KOHTPOJIb;

- UTOTOBBIN KOHTPOJIb.

Texyuuii KOHTPOJIb OCYIIIECTBIISAICTCS B JOPME KOHTPOJISI BBHITIOJIHCHUSI U
MPOBEPKU OTYETHOCTH 10 JTabOpaTOpHO paboTe.

Brinonxnenue nabopatopHoit paboThl TPOU3BOIUTCS B TEUCHUE 3aHATHS B COCTaBe
MOATPYIIIBI, €CJIM HHOE HE MPEIYCMOTPEHO JaHHBIM pakTUKyMoM. [Ipu 3ToM Bce
MPEAYCMOTPEHHBIE 3aJ]aHUEM PA0OThI BBIMOJHSAIOTCS CTYJAECHTAMU



CaMoCTOSITENbHO. B mpoliecce BRIMOMHEHNS TPAKTUUYECKUX pabOT CTYEHT 00s3aH:
1. cTporo cobmoaaTh TEXHUKY O€30MMACHOCTH U ITpaBUJIa OXPaHbl TPYA;

2. cTpOro co00AaTh NOPAJOK NPOBEACHUS IPAKTUUECKON YacTu padoTHl,
OIMCAaHHBIM B METOJIMYECKUX YKA3aHUAX K HEll;

3. cornacoBbIBaTh C MPENOAaBaTeIEM BKIIOUEHUE U BBIKIIIOUEHHE TPUOOPOB;

4. paboTaTh ¢ prUOOPaMU B COOTBETCTBUHU C MHCTPYKLMSMM I10 X IKCIUTyaTalllH;
5. BeCcTH HEOOXOAUMBIE 3aIMCH B OTYETE 0 MPAKTUYECKON padoTe Wi B pabounx
TeTpaasX.

[Tocne BbITONTHEHMS JTAOOPATOPHOU PAOOTHI CTYAEHTHI MPEABIBISIOT
MPETOAABATEINIO PE3YIbTaThl IKCIIEPUMEHTOB, KOTOPHIE IOJDKHBI OBITH BHECEHBI B
3arOTOBKY OTYETa B BUJIE CXeM, TaOJUI] 1 rpa)KOB, MHBIX 3aIUCEH,
PEKOMEHJIOBAaHHBIX METOIMYECKUMU yKa3aHUsIMHU. 110 uTOram BBIITOJTHEHUS
n1abopaTopHOil paboThl 0GOPMIISETCS OTUET KaXKABIM CTYIEHTOM WHANBUIYAIBHO.

3armuTa J1abopaTOpHOM pabOThI MPOBOIUTCS IO KaXKIOKU padoTe B OTACIHHOCTH B
BHJIC MHIMBUYIBHOTO COOCCEIOBAHUS C KaXIbIM CTYICHTOM (HJIM IOJTPYIIITON )
110 TEOPETHUECKON U MPAKTHUECKON YaCTH BBITIOJIHEHHOM pabOThI, a TaK¥Ke 10
JIAHHBIM U pe3yJbTaraMm opopMIIeHHOro oTuyeTa. OTBETHI Ha TOCTaBJICHHBIC
BOIIPOCHI CTYJICHT JIaeT B YCTHOU (popme.

BaabHasi cuctema oneHuBaHUs

Ne HaumenoBanue KoanuyectBo | KoaimuecTtBo | MakcuMajbHOe
n/n OI[EHOYHOI'0 0aJ1JI0B 3a eAMHUII KO0JINYECTBO
cpeacTBa eIUHHUILY 0aJJ1I0B
1 3ammra nabopatopusix | 0-10 6 60
pabor

2 CobecenoBanue 0-10 2 20

3 Tecr. 0-15 1 20

Utoro: 100

HToroBplii KOHTPOJb 3HAHUH IT0 KypPCy MPOBOJANUTCS HA 3aKIFOYUTEIBHON CTAINH
B (hopme TeCTHpOBaHUA 110 BONPOCAM U3 pa3liesoB Kypca.
OueHka «3aumenoy» 1O NUCLUUIUIMHE CTABUTCS MPU YCIOBUU BBINIOJIHEHUS BCEX,
PELYyCMOTPEHHBIX pabouel MporpaMmoit 1abopaTopHbBIX padOTHI,
IPEIOCTABIEHUU OTYETOB U 3alIUTE PadOT, yIOBIETBOPUTEIbHBIX OTBETAX HA
IIOCTABJICHHBIE ITPENOIaBATENIEM BOIIPOCHI IO pa3jieiaM AUCLUILUIMHBI BO BpEMs
co0eceI0BaHusl 1 HAOOPY MUHUMAIBHOTO KOJMYECTBA OAJLIOB IPETYCMOTPEHHOTO
[TonoxenueM o 0aTbHO-PEUTUHTOBOM CUCTEME OIIEHKU JEATEIbHOCTH
obOyuaroruxcst B KemI'Y, Haxoasiiieiicst Ha ohUnaabHOM CaiTe Mo aapecy:
http://www.kemsu.ru/pages/internal_docs

7. IlepeyeHb OCHOBHOM M ONOJHUTEILHON YUeOHOH JIMTEpaTypHhl,
He00X0IMMOi1 IJIs OCBOCHUS AU CHUIIIUHBI

@) OCHOGHAA yueOHan rumepamypa:




1. Casennes, U.B. Kypc o6meit ¢uszuku. B 5-u tr. Tom 1. Mexanuka.
[DnexTpoHHBIN pecypc] : YuebHbie mocodbuss — DnekTpoH. naH. — CII6. : Jlanb,
2011. — 352 c¢. — Pexum pocryna: http://e.lanbook.com/book/704 — 3armn. ¢
sKpaHa. (mata oopamenus: 26.03.2016).

2. Cagenbes, 1.B. Kypc oOmeit puzuku. B 5-u 11. ToMm 2. DnexkTpudecTBo u
MarHeTu3M. [DJeKTpOoHHBIA pecypc]| : YueOHble mocoOuss — DIEKTPOH. J1aH. —
CIIO. : Jlanb, 2011. — 352 ¢. — Pexum pocryna: http://e.lanbook.com/book/705
(mata obpamenus: 26.03.2016).

3. CaBenweB, U.B. Kypc o6mieit pusuku. B 5-u 1. Tom 3. MonekynspHas
bu3nka U TepMOAMHAMHUKA. [DIIEKTPOHHBIM pecypc| : YdeOHble mocoOus —
Onektpon. nman. — CII6. : Jlans, 2011. — 224 c. — PexuMm pocryna:
http://e.lanbook.com/book/706 (nata obpamenus: 26.03.2016).

4. CasenneB, U.B. Kypc obmeii pusuku. B 5-u 1. Tom 4. Bomubl. Ontuka.
[DnekTpoHHBIN pecypce] : YueOHble nocodouss — DnektpoH. naH. — CIIO6. : Jlanb,
2011. — 256 c. — Pexum pnoctyma: http://e.lanbook.com/book/707 (mata
oOpamienus: 26.03.2016).

5. CasenbeB, U.B. Kypc obmeti ¢usuku. B 5-u 11. Tom 5. KBantoBas
ontuka. AtomHas (usuka. Pusuka TBepaoro tena. duzMKa aTOMHOTO sjpa H
AJIIEMEHTAPHBIX YaCTUIl. [ DNEKTPOHHBIN pecypc] : YueOHbie mocoOus — DIEKTPOH.
nan. — CII6. : Jlamp, 2011. — 384 <c¢. — Pexum pgocryma:
http://e.lanbook.com/book/708 — 3ari. ¢ skpana. (1ara odpamenus: 26.03.2016).

6. I'punkpyr, M.C. JlaGopaTopHblii PakTUKYM O (U3UKE. [DIEKTPOHHBIN
pecypc] : IIpakTukymsl, 1abopaTopHbIe pabOThl, COOPHUKH 3a7a4 U YIPAKHEHUI /
M.C. I'punkpyr, A.A. Bakymtok. — Dnekrpos. gan. — CII6. : Jlans, 2012. — 480
c. — Pexum pgocryma: http://e.lanbook.com/book/3811 (mara oOpareHus:
26.03.2016).

0) OononnumenvHan yyeonan iumepamypa:

1. Xaitkun C.D. ®usnyeckue OCHOBbI MEXaHUKHU. 3-€ Wu3d., CTep.
[DnexTponnsIii pe- cypc] / C.0. Xavikun. — CI16.: U3a-Bo «Jlanby, 2008. — 768 c. —
Pexum JOCTyTIA: 32
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=420 (mara oOparie-
Hus: 16.04.2015)

2. MonekynspHas (u3uMka: BHUPTyaJbHBIA JAOOPATOPHBIA MPAKTUKYM:
MyJIbTUMEIUN- Hble ydeOHble Marepuaibl [DnekTpoHHBIM pecype] / A. b.
['opauenxo, A. B. Koco- 6yuxuii; KemI'Y. — Onekrpon. nan. — Kemepoo: KemI'VY,
2013. — 1 anekrpon. ont. nuck (CD-R). — Homep roc. peructpanuu B ®I'YIT HTI]
«Hudopmpeructp» 0321301673, cBun. Ne 30971 ot 17.07.2013. — Pexum
noctymna: http://physic.kemsu.ru/pub/library/ learn pos/molec_lab 2013/index.htm
(mata 00- pamenus: 16.04.2015)

3. DnextpudecTBo W MarHeTusM [Tekct] : mabopaTOpHBIM TPAKTUKYM:
[yae0.-meTon. mocobue] / Kemeposckuii roc. yH-T, Kadenpa oOmeit ¢usuxu ;
coct. H.I'. Topryna- xoB, FO.W. IToasranos, H.U. Konbacora, 3.P. Cunnanna. —
Omck: CTUBOC, 2011 - 132 c.



4. KebimacoB 0. U. OnTuka : GU3MYECKuil MPaKTUKYM : 3JIEKTPOH. yueol.-
METOJ. 10- cobue [DnekTpoHHsIi pecype] / F0. . Kezbutacos, H. U. 'opauenoxk.
— Kemeposo : KemI'Y, 2009. — 1 35. onT. auck (CD-ROM). — Homep I'P B ®I'VIT
HTLI "WUn- popmpeructp" 0320901323; cBua. Ne 16686 ot 29.07.2009. — Pexxum
noctyna:  http://physic.kemsu.ru/pub/library/learn_pos/optics/index.htm  (mara
obpamenus: 16.04.2015)

5. llnonbckui O. B. Atomnas ¢wusuka. B 2-x Tr. T. 1. BBenenue B
atomuyto ¢usuky [Tekcr] / 3. B. [lImonsckumii. — M.: U3n-Bo "Jlans", 2010. — 560
C.

6. 3aiimenr A. H. Omubku wu3MepeHuil (PUINYECKUX  BEIUYHH
[DnmexTpoHHBIN pecypc]: yueOHoe mocobue. 3-¢ u3m., crep. / A. H. 3aitmens. —
CIlo.: WMsg-Bo «Jlamb», 2009. — 33 112 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll cid=25& pll id=146 (mara
obpamenus: 16.04.2015)

8. Ilepevennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

1. EcrectBeHHO-HayuHbIi 00pa3oBaTesbHbI TOpTan (pu3nka, XUMHS,
ouosnorusa, Ma- TeMaTuka) [DneKTpoHHbI pecypc| /MuH-BO oOpazoBaH. PD. —
OnekTpoH. aad. - M. ; CII6., 2002 - . - Pexxum nocrtyna : http://www.en.edu.ru/
(paznen Mexanuka:
http://www.edu.ru/ed/modules.php?op=modload&name=Web _Links&file=index&
|_op=viewlink&cid=2580&min=190&orderby=titleA&show=10&fids%5B%5D=3
03) (marta oopaienus: 02.08.15)

2. Phys.Web.Ru [Dnektponnsiii pecypc] : HayuHo-oOpaszoBarenbHbIi
cepsep 1o pusu- ke / dus. Pak., Mock. roc. yH-T. -DIeKTpoH. naH. - M., 2000 - . -
Pexum JO0CTyTa : http://phys.web.ru/ (Paznmen MexaHuka:

ttp://genphys.phys.msu.ru/rus/lab/mech/ ) (1a- Ta oopamenus: 02.08.15)

3. Mexanuka. bubmmoreka. EguHoe okHO poctynma K o0pa3oBaTelbHbIM
pecypcam. Pexxum JIOCTyTIA:
http://window.edu.ru/window/library?p _mode=1&p rubr=2.2.74.6.2&p _page=8
(mata oopamenus: 02.08.15)

Obwue npasuna pabomsl HA JTeKYUU:

1. Jlekuuu cnexyer 3amuChiBaTh B OTIAEIBHON TETPaaM, OCTaBIISAS IIMPOKHUE
nmoJIsE JJisi  TIOCJENYIONUMX JIONOJIHEHWM mpu paboTe ¢ PEeKOMEHJIOBAaHHOMN
JATEPATYPOH, 3aMEYaHWH, a TaKkKe Pa3biACHCHUW Ha KOHCYJbTAIUAX IO
BO3HUKIIIKMM BOIIPOCAM.

2. JIeKuMOHHBIE 3aMKCHU CJIeAyeT BECTH C CaMOr0 Hayajia 3aHATHS, TaK Kak
BBEJCHUE MOXET UMETh KJIIOUEBOE 3HAYEHHUE JIJIs1 TOHUMAHUS BCEM TEMBI.

3. DJeMeHThl, KOTOphIE CIEAYeT OTPa3uTh KaK MOXXHO TOJIHEE M OJIMKE K
TEeKCTy: a) GopMyJibl, onpeneseHus, rpapuku PyHKIMOHAIBHBIX 3aBUCUMOCTEH,
cxembl; 0) BaxHble (akKTbl, OT KOTOPbIX 3aBUCUT IMOHUMAHHWE OCHOBHOIO
COJIEp)KaHMs JICKIIMOHHOTO Marepuaja; B) JaHHbIC, KOTOPHIMH YacTO MPHUAETCS
MOJIb30BAThCS U KOTOPBIE TPYAHO MOJYYUTH U3 IPYTHUX UCTOUYHUKOB.



4. KoHCIEKT JIeKIUH CIeAyeT COCTaBIATh B CX)KaTOM BHJIE, HO Oe3 yiiepOa ams
sicHOCTH. ONpeJeNeHHyI0 TO0JIb3y MOXKET MPUHECTH HCHOJIb30BaHHE YIOOHBIX
COKpAIICHUH ISl 9aCTO YIOTPEOIIEMbIX TEPMUHOB.

5. Ha 3aHSITHM BaXHO HENPEPHIBHO COXPAHITH pPabOYyI0 YCTaHOBKY,
YMCTBCHHYIO  aKTHBHOCTb,  OCMBICIIMBas, IepepadarbiBas W  yCBauWBas
HOCTYHAOIIYI0 HH()OpMAIIHIO.

6. Ilocne mpocmymMBaHUS JIEKIUU CIEAYET TPOYUTATh COCTABJICHHBIHN
KOHCIICKT, aKICHTUPYS BHHUMAaHHE HAa HanOolilee CIOXKHOM Mmarepuaie. TpynHbie
JUIE  TIOHMMaHUS BOMPOCH HEOOXOJMMO JOMOJHHUTEIHHO MpopadoTaTh C
UCTIOJIb30BAHUEM PEKOMEHIOBAHHBIX JIUTEPATYPHBIX HCTOUHUKOB.

Obwue npasuna pabomsl Ha 1AOOPAMOPHOM 3AHAMULL.

[Tepen BeImOTHEHHUE TA0OPATOPHOU PAOOTHI HEOOXOIUMO:

1. IlpounTaTh pPYKOBOJACTBO K JabopaTopHOi pabore. BhISCHUTH, Kakue
bu3nYecKue 3aKOHBI UCTIOIB3YIOTCS TIPU PEIICHUH MMOCTABICHHOM 3a/1auu, U KaKue
3aKOHOMEPHOCTH JIeKAaT B OCHOBE PACUETHBIX (POPMYII.

2. IIpopaboTaTh peKOMEHIOBAHHYIO JTUTEPATYPY.

3. CaMOCTOATENbHO WM HCHOJB3Yysl y4eOHbIE MOCOOMs BBIBECTH (HOPMYIIHI,
KOTOpBIE UCIIOJIB3YIOTCS AJIsL PACUETOB B padoTe.

4. TloaroToBUTH KOHCIIEKT JJAOOPATOPHOM paOOTHI.

5. B naGoparopuu emie pa3 clieayeT MpoOYUTaTh PYKOBOJICTBO, UMEsI TEpen
ra3aMl yCTaHOBKY JJid MpoBeaeHUs omnbiTa. HeobOxomumo pazoOparbesi B
MPUHITUTIAX PaOOTH U3MEPUTEIHHBIX TPHOOPOB, KOTOPBIEC OYTyT HCTIOIB30BATHCS B
JlaHHOM paboTe.

Pe3ynbTaThl BeIMOMHEHUS PAaOOTHI JOHKHBI OBITH 3aHECEHBI B JIAOOPATOPHBIN
KypHain. Otyer mo aabopaTOpHOl padoOTe MOKEH COJEpXKaTh CIEAYIOLIUe
DJIEMEHTHI:

® Ha3BaHUE pPalbOTHI,

® 11eJ1b PadoTHI,

® KPaTKOE U3JI0KEHUE TEOPUH MCCIEyEMOro B 3aJJaHUU (PU3UUECKOTO SIBJICHUS,

® yeTKHE OmpeaeneHus] (U3UUECKUX BENUYMH, TMOMJISKAINX HW3MEPEHHIO,
CAMHUIIBI UX U3MEPEHU,

® ICXOJTHOE YpaBHEHHE U OCHOBHYI pabouyro QopMyiry, MO KOTOPOH
IPOU3BOIUTCS BBIYUCICHUE HCKOMOM (PU3NYECKON BEJTMYHHBI,

® CXE€MY 3KCIIEPUMEHTAIbHOM YCTAHOBKH U MOSCHEHUS K HEM,

® TA0JIMILY JJIS 3alIUCH PE3YyJIbTaTOB UBMEPEHUN U MOTPEUTHOCTEH U3MEPEHMIA.

[lepen mocemieHreM NPAKTUYECKOTO 3aHATHS HEOOXOAUMO TOBTOPHUTH
COOTBETCTBYIOIIUN JICKITMOHHBIA MaTepuall ¥ BBHINOJHUTH TMPEIJIOKEHHBIC
JIOMAIITHHAE 33/ TaHMUSI.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX IIPH
OCYIIeCTBJICHMH 00Pa30BaTeJbHOIO Npolecca Mmo AUCHUILIHHE

1. Ucnonb30oBaHKe Claiii-NeKUN IPU TPOBEAECHUHN JTEKITMOHHBIX 3aHATHA.



11. Onucanue MaTepraJbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM 11t
OCylIeCTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO IUCIHUIINHE

Mastauk O6epOeka. Cexkynmomepbl. MamuHa ATByAa. YCTaHOBKa JUIs
MCCJIEIOBAHMS 3aKOHA COXPAHEHUS UMITYJIbCa.

Mukpockon MBC-9. Hacoc Bakyymusiid. M3meputens Y3UC-76. Hacoc
BaKyyMHBIN C 91/aB. Yiubrpatepmoctar YTY. VYcraHoBka M OmNpeneicHUs
kodpdummenta  Bsskoctu  Bozmyxa — DIIT1-1.  Bece  maGopatopHbie.
JlabopaTopHast ycTaHOBKA JUIsl ONPEAEIICHNS OTHOLIECHUS TEINIOEMKOCTEN BO3yXa

TunoBoit KOMIUIEKT 000pyIOBaHUS I JabopaTopuu “IIEKTPUIECTBO U
MarHeTusm” (¢ 6 ocrmiorpadamu, 6 3ByKoBbIMU reHepatopamu): OI1D 02 —20,
marazuH emkoctedl (ME), marasun conpotuBiennit (MC), UCTOYHUK MHUTaHUSA,
crorika, 3UII. WUcrounuku nuranua YUII-2, B5-48, b5-50. Bempsamurenu BY-
110124b; TB-2. Ocummiorpadsr C1-72, EO-174A, C!-101, C1-112, C1-81, EO-
213. Crenn @/ 701. BonsT™eTpsl B7-26, B7-36, B3-38A, BY —15, B7-21A, B7-
16A. Crabwmmzatopsl I1- 3612. Mukpoamnepmerpbr @-195. DnekTpomMarHuThl
OM-1. Om- metpsl M-218. M3meputenu E7-11, @ 4103, @ 4372, E7-13. Ma-
razubl P-567. Moct P-316. I'eneparop umnyinbcoB 1'5-66. Ilpu- 6op nuranus
“Arat”. [lorenimomerpsl. Marasun emkoctu P 50- 25.

Kommnekr  maGoparopHoro  obGopynoBanuss  «PMC  «Onrtuueckuii
KOHCTPYKTOP», JJIsl KOHCTPYHUPOBAHUS M3 HUMEIOIIUXCA DJIEMEHTOB ONTHUYECKOU
YCTaHOBKHU M BBINIOJIHEHUE JIA0OpaTOpHBIX padoT (He MeHee 10), BKIIOYaeT B ceosl:
onTuyeckasi ckambsa maiuHod 1000 MM ¢ msaTbio pedtepamu; nmpudop [apTist co
CTOJIMKOM W TIPU3MOH; 3epkaiio JInoiina; GpokalbHBIA MOHOXPOMATOP; MUKPOCKOI
MPOCKIIMOHHBIN; Koyumumatop; ¢oto- npuemHuk @DJ[-24K B ompaBe; 5KkpaH
MaTOBbIM  1u(dy3nOMHO-pacceuBaroONMii; HdKpaH MaTOBBIM  auddy3noHHO-
OTpaXarolui; MPUCTOCOOJICHUE NJisi CMEIIEHHUsI SJIEMEHTOB B TOPU30HTAILHOM
IJIOCKOCTH (TTOBOPOT) - 2IIT.; MPUCTIOCOOJCHUE I CMCIICHHUS 3JICMEHTOB B
BEPTUKAJIILHON TUIOCKOCTH (HAKJIOH) - 2MIT.; OTPAaHUYUTEIh BBICOTHI - 4 IIT.;
NPUCHIOCOOJIEHHE Il TO3WLMOHUPOBAHUS OOBEKTHBA; MEPEXOAHUK CTOJHK
BBIHOCHOW - peiTep - 2 MIT.; MEePEeXOJHUK-COINIACOBATENb CBETOAMOA (Jlamma) -
CBETOBOJ (CBETOMPOBOA) - 2 IIT.; MEPEXOJHUK-cOrIacoBarelb Jiazep (amma) -
CBETOBOJ (CBETOMPOBON) - 2 ILIT.; IepKaTeslb MOJIYIPOBOJHUKO- BbIX UCTOYHHKOB
CBETA; MEPEXOAHUK (POTOAUOA-PEUTEp; MEepe- XOAHHUK CBETONPOBOA-(POTOAMOI;
OCBETUTEJIb METAJTAJIONEHHBI ¢ MCTOYHMKOM MHUTAHUS, OCBETUTEINb Ja3epHbIN
MOJTYNPOBOJHUKOBBI € HMCTOYHUKOM TUTAHUS; OCBETUTEIU CBETOIUOMABI C
WUCTOYHUKOM TuTaHus: (kpacHbiii (630-632 um), cunuit (471-475 HM), 3eieHbBIN
(520-530 um™m), 6embrii (632, 530,473 HM); aubpPaKIMOHHBIC JIEMEHTHI: JINHCHHBIH
¢ nepuoaamu 20 MM, 10 MM, JHHEHHBIM ABOWHON ¢ mepuogom 20 MKM,
JUHEWHBIA TPOUHOM ¢ neprooM 20 MKM; KOJIbIIEBOM ¢ meproioM 20 MKM, JTUH3BIL:
pacceuBaroiiasi, sl MOJIy4deHHs KoJiell HboTOHA; moJsipu3aTop; aHalu3aTop;
npuszma AP-90; Toueunbie OTBepCTUS - 3 MIT; MOMYIIOCKOCTD; IIEIb; 0OhEKTUBHI:
OJIHOJIMH30BBIN JUTMHHO(OKYCHBIH, OZHOJIMH30BBIN KOPOTKO(OKYCHBIH,
3epKaJIbHbIN; CBETONpoBOA B ompaBe 90 MM; cBeTOBOJI (ONTOBOJIOKHO) C
HakoHEeYHHKOM 1000 MM; BCIOMOTaTENbHBIE U EPEXOJIHBIE YCTPOUCTBA.



12. Unble cBeeHUs U (MJIH) MaTEePHAJIbI

12.1.0cobennocmu peanuzayuu OUCYUNIUHBL O UHBAIUO06 U JIUY C
0ZPAHUYEHHBIMU 603MONCHOCHAMU 300P08bA

Jnsi  oCymIecTBJIEHUSI MPOLEAYP TEKYLIEr0 KOHTPOJA YCIIEBAEMOCTH U
MPOMEKYTOUYHON aTTECTAUK O0YUYaAIOIINXCS MHBAJIUIOB M JIMI] C OrpaHUYECHHBIMU
BO3MOXXHOCTSIMA  37I0pOBbSl  YCTaHABJIMBAIOTCS  aJallTUPOBAaHHBIC  (hOPMBI
MIPOBEJICHUS C YUETOM HWHIUBUAYAJIBbHBIX TMCUXO(MU3UOJIOTHIECKUX O0COOCHHOCTEH:
I JIMI, C HapyIIEHWEM 3pEHHUs 3aJlaHusl MPEIararoTcsi ¢ YKPYINHEHHBIM
mpudToM, JUIS  JMI] C HapylmIeHWEM CJIyXa — OILIGHOYHBIE CpeACTBa
MPEIOCTABIISAIOTCS B MHCHBMEHHON ()OpME C BO3MOXKHOCTHIO 3aMEHBI YCTHOTO
OTBETA HAa MHCBMEHHBIA, JUIS JIML C HAPYLWICHUEM ONOPHO-IABHUIATEIBLHOIO
ammapara JIBUTaTelbHbIE (OPMBI  OICHOYHBIX CPEICTB 3aMEHSAIOTCS Ha
MMCEMCHHBIC/YCTHBIE C  HMCKIIOYECHUEM JIBUTATEIBbHOM  akTUBHOCTH. [lpm
HEOOXOJIMMOCTU CTYJACHTY-UHBAJIUIAY NPEAOCTABISAETCA JOMOJHUTEIBHOE BpEMs
JUIS. BBIMOJIHEHUA 3aiaHus. [Ipy BBINOJHEHWH 3aJaHUM IS BCEX TPYIN JIUI C
OTPAHMYEHHBIMU  BO3MOKHOCTSIMM  3JI0pOBbSI  JIOMYCKAETCSA  NPUCYTCTBUE
VHAUBUIYAJIbHOTO ITOMOIIIHUKA-COMPOBOXKIAIOMIETO Ui OKAa3aHUA TEXHUYECKOHU
nmoMom B OGOPMIICHHH  PE3ylbTaTOB  MPOBEPKH  CHOPMUPOBAHHOCTH
KOMIIETCHITUM.

12.2. Hcnonv3zyemule 00pazoeameibHvle mexHO102UU

C uenpio MOBBIINICHHS] KA4eCTBA MOJTOTOBKM OOYYalOIIMXCs, aKTUBU3ALUU

UX MO3HABATEIBHON NIEATENBHOCTH, PACKPBITHS TBOPYECKOTO MOTEHIMANA, HAPALY
C TPAAUIIMOHHOM JICKIIUEH TaKkKe UCIIOIB3YIOTCS CIeaytonue (popMaI:

Jlekumus-auasnor: Handosee pacnpocTpaHeHHass (OopMa aKTUBHOTO y4acCTHS
CTYJICHTOB B IIPOIIECCE M3YyUEHHSI HOBOTO TeopeTudeckoro matepuaia. Co CTOpOHBI
npenojaBatesis  JICKUUS-AUAJIOr  MpearosiaraeT MojAepKaHUe YCTONYUBOIO
KOHTaKTa C ayJIUTOpUEH, TIIyOOKOEe 3HAHWE MaTrepuasa, MOOUJIBHOCTh U TMOKOCTh
B €T0 HMBJIOKEHHHM C y4€TOM OCOOCHHOCTeM ayautopuu. Juamormdeckas dopma
MoAa4y TEOPETUUECKOTO MaTepralia MPUMEHUMa KO BCEM pa3jieiaM JUCUUTLIHHBI.
IIpo6aemHas JeKkuMs: TPEANOJIAracT MOCTPOCHUE U3JIOKEHNS HOBOTO
TEOPETUUECKOro MaTtepuaia B (opMe MOCIeI0BATEILHOTO PEIICHUS TOCTABICHHON
npobsempl. CyIiecTBEHHOE OTIIMYHE IMPOOJIEMHOM JIEKIIMH B HEOOXO0IUMOCTH
PaCcCCMOTPEHHUS PA3IMYHBIX TOUEK 3PEHHS Ha MIOCTABIEHHYIO TPOOIeMy U
OLICHUBAHUU MTO3HABATEIbLHON MPOTYKTUBHOCTH, TEOPETUUECKON U
METOI0JIOTUYECKON 3HAYMMOCTH Kax 101 3 Hux. [Ipobnemnas ¢popma nmogadu
TEOPETUYECKOT0 MaTepuasa Mo3BojisieT cPopMUpOBaThH O3HABATEIBHBIIN
U UCCIIeIOBATENIbCKUN HHTEPEC CTYJAECHTOB K COJICPKAHUIO N3ydaeMon
JCHUTUIAHBI.

CocraButens. Jsrunes J[.B., k.X.H., nonieHT kKadgeapsl oomeit huzuku KemlyY




