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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMIETECHIINU KOMIIETCHITUHT

1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Cnocoben MOMCK HEOOXOAUMOM /ISl |OCHOBHBIX (DU3MYECKHUX 3aKOHOB B paszzenax
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
MTOKCK, 3agaud mHGOpMaIuK, e€ |TEPMOJUHAMHUKH, DJIEKTPUIECTBA U MATHETU3MA,
KPUTHYCCKHMA KPUTUYCCKHIA aHAITU3, Kosie0aHUi ¥ BOJH, BOJTHOBOU OTNTHKH.
aHaJIM3 U CUHTE3 |0000IIeHNE 1 yMeHus: [[puMeHIT OCHOBHBIE 3aKOHBI U3
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha pa3aMYHbIX o0jacTel (GU3UKU ST OOBSICHCHHS
NPUMECHATD OCHOBE 3HAHUMN (1)I/ISI/IIICCKI/IX SIBJICHUU U OKCIICPUMCHTOB.
CHCTEMHBII €CTECTBEHHO-HAYYHBIX  |HABBIKH: VIMETh HaBBIK OCYIIECTBICHUS MTOUCKA,
MOoAXO0J IJId JTUCHUILIUH U KpUTHYCCKOT'O aHaJIn3a U CHHTC3a I/IH(bOpMaL[I/II/I 0
peleHus COBPEMEHHBIX bu3HYECKUX 3aKOHOMEPHOCTSIX ISl PEIICHHUS
MOCTaBJICHHBIX |MH(DOPMAITMOHHBIX OCTABJICHHBIX 3aJ1a4.
3a1a4 TEXHOJIOTH
2. OlIK-1 OIIK-1.1 3naer ocHoBbl  |3HaHusA: OCHOBHBIC (U3HUECKUE 3aKOHBI MEXaHHKH,
Cnocoben MaTeMaTUKH, PU3UKH, TEPMOJIMHAMUKHU, JIEKTPUUECTBA U MAarHETU3Ma,
MIPUMEHSATD BBIYMCIIUTEIIBHOMN Kosie0aHui ¥ BOJH; 00JIACTH UX MPUMEHUMOCTH.
€CTECTBEHHOHAY |TEXHUKHU U YMeHHUA:
YHBIC U IPOrpaMMHUPOBAHUS HABBIKU:
obmennxenepH |OIMK-1.2 1.2 VYwmeer 3HAHMS:
bIC 3HAHNA, pemarh CTaHIapTHBIC yMeHHsi: YMEET pellaTh CTaHAapTHbIE
METOMBI npodecCHOHATBHBIC npodeccuoHaNnbHbIE 3a/1a4K ¢ TPUMEHEHHEM 3aKOHOB
MaTEMAaTHYECKOT |3a1a4u C IPUMEHCHHEM | pu3UKH
0 aHaJIu3a u €CTECTBCHHOHAYYHBIX U  |HaBBIKH:
MOJIETIMPOBAHUs, |00IIENHKEHEPHBIX
TEOPETHYECKOr0 |3HAHUM, METOJIOB
u MaTeMaTU4eCcKoro
AKCIIEPUMEHTAJIb |aHAIN3a U
HOTO MOJICJIUPOBAHUS
uccnenosanusd B |OI1K-1.3 1.3 Nwmeer 3HAHUSA:
npoeCCUOHATb |HABBIKH TEOPETUYCCKOTO yMeHHus:
HOH 1 SKCIICPUMCEHTAIIBHOTO  |gaBbIkM: [IMeeT HaBBIKM TEOPETUYECKOIO U
JEATENILHOCTH  |UCCIIEOBaHNs O0BEKTOB AKCIIEPUMEHTATLHOTO UCCIIEIOBAaHUS OOBEKTOB

npodecCuOHATbHON
JESITEILHOCTH

poecCHOHANEHOM e TENbHOCTH

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIN.
JuctuniuHa sBisieTcst 00s13aTeIbHOM

Hns

IIPOAOJIKCHUA

dhopmupoBaHus

3asBJICHHBIX

KOMIETEHIIMA HEOOXOOMMBI  3HAHUS

npeamecTByomux aucuummiva: Maremaruka (YK-1), Haueprarenbnas reometpust 1 MHXEHEpHAst
rpaduka (YK-1), Maremaruka (OITK-1)
W3y4aemast qTUCIIUIUIMHA SBISIETCS OCHOBOM IS TPOJOHKEHUS (POPMHUPOBAHUS YKa3aHHBIX




KOMITIETCHIIMK B cienytonux aucnumuinHax: Punocopus (YK-1), Teopus BeposTHOCTEH U
mareMmaruueckas cratuctuka (YK-1), Jduckpernas marematuka (YK-1), Teopust BeposiTHOCTEH U
maremarnueckas craructuka (OIIK-1), duckpernas maremaruka (OIIK-1); rocymapcTBeHHOM
UTOTOBOM aTrTecTanuu B (hopme: BrInonHeHne U 3aIuTa BBITYCKHONW KBAIU(UKAIMOHHONW pabOTHI

(YK-1), BelmonHeHre 1 3am1uTa BBITYCKHON KBaauduKanunonHoi padorsr (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN

oaAXOAbI.

OCHOBHBIMH CTPATCTUYCCKUMHU TCXHOJIOTUAMU ABJIAKOTCA: JICKIIMOHHBIC 3aHATUA, IPAKTHUYCCKUC U

nabopaTopHbIE 3aHATHS, IPOLIETYPHl CAMOOOYUYEHUS
Ha noctwxeHune KOHKPETHBIX Ienei oOydeHHs HampaBlIEHBI
TEXHOJIOTHH: 3a1aHUs, UHPOPMAITMOHHBIE, KIIACCUIECKAST JICKITHSI

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp

IMPUMCHACMBIC TAaKTHUYCCKUC

Bunnl u TeMEbI 3aHATHH

KonnuectBo
4acoB

dopmupyemsble
KOMIETECHLIMU

MexaHuKa
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Jlexuus. Jlekuus 1. Kunemaruka MarepuaibHOM TOUKH U
HOCTYNATENBbHOrO ABMKEHUS TBepIoro Tena.l. MarepuanbHas
TOUKa, a0COII0THO TBepaoe Teno. Cucrema orcyera. Tpaekropus,
NyTh, IEpEMEIICHUE.

[ToctynarenbHOe IBMXEHHE. BEKTOp cpeHel CKOPOCTH.
MrHoBeHHas ckopocTb. CpenHss myreBas ckopocTb.CpenHee
yCKOpeHHe. MTHOBEHHOE YCKOpEHHE. BEKTOp MOJTHOT0 YCKOPEHUS
U €ro cocTapistonye. [BikeHne MaTepuabHOM TOUKH 110
OKPYXKHOCTH. YT0JI IOBOPOTA, YIJIOBasi CKOPOCTb, YTIIOBOE
yckopeHue.CBs3b YIIOBBIX M JIMHEWHBIX BEJIUYUH.

2

Jlexuus. Jlekuus 2. Jlunamuka MaTepuanbHONW TOYKH, CUCTEMBbI
MarepuanbHbIX ToueK. [lepBbiit 3akoH HproToHa. HepLunanbHbIe
cucreMsl orcyeta. [IoHsITHE MHEPTHOM M I'PaBUTALIMOHHOM Macc.
ITonsTue cumnsl. Bropoii 3akoH HeroToHa. MIMITynbC Te1a 1 UMITYJIbC
CUJIBL. 3aKOH U3MEHEHMS UMITYJIbCA TeIa. Y paBHEHUE JIBUKECHUS B
IuHaMuKe. Bzaumonericteue tei. Tpernii 3akoH HeroToHA.
NMItynbsc cucTeMsl Tel. 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCa MEXAaHUYECKOU cucTeMsl. LleHTp macc. YpaBHeHUe
JIBJKECHHUS LICHTPa Macc.

Pabora u sHeprus B mexanuke. [lonsarue paboThl B MEXaHHKE.
PaGoTa mocrosiHHOM U mepeMeHHoM cuiibl. MorHocTh. [ToHsaTHe
sHepruu B Mexanuke. Kunetnueckas sneprus.IlorennumansHas
sHeprus. CBA3b MEXAY NOTEHIMAIBHOW SHEPTUEN U CHIIOM.
[TosHas MmexaHuueckas FJHEprusl. 3aKOHbI U3MEHEHUS U COXPAHEHUS
MMOJTHON MeXaHWIEeCKOU DHEPTHMU.

Jlexuwms. Jlekus 3. [lunamuka BpalaTeabHOTO ABUKEHUSI TBEPAOTO
Tesa. 3aKOHbI cOXpaHeHus. [[MHamuKka BpaniaTeabHOTO IBUKEHUS.
MoOMEeHT nHepIUU MaTepUAIbHOW TOUYKH, CUCTEMbI MaT€pUATbHBIX
Touek, Tena. Teopema lllTelinepa.

Kunetnueckas sHeprus Bpaiaroerocsd tena. Kuneruueckas

OIIK-1, VK-1




SHEpPrus Tela, y4acTBYIOLIEro BO BpaIlaTeIbHO-TIOCTYNATeIbHOM
JBU>KEHUU.

MOMEHTBI CUJTbI OTHOCUTENILHO TOYKU M OTHOCUTENBHO ocu. PaboTa
P BpalllaTebHOM ABMKEHUU. OCHOBHOE YpaBHEHUE TUHAMUKHU
BpAILlaTeIbHOTO ABUKCHHUS.

MoMeHThI UMITYJIbCa MaTepUaIbHON TOYKH OTHOCUTEIIBHO TOUKHU U
OTHOCHUTEIIbHO OCU. MOMEHT UMITyJIbCa TeJla OTHOCUTENILHO OCH.
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA U €r0 IPUMEHEHHE.

[IpakTuueckoe 3austue. [lpaktuka 1. Kunemaruka u nuHaMuka
MaTepuaIbHOM TOYKU U MOCTYMATEILHOTO ABUKEHUS TBEPIOTO
Teja.

[TpakTnueckoe 3anstue. [Ipaktuka 2. JlnuHamuka BpalaTeabHOIo
JBVKCHMS TBEPJOTO Ted. 3AKOHBI COXPAaHEHUSI.

[TpakTueckoe 3ansatue. [Ipaktuka 3. Komioksuym "Mexanuka"

JlaboparopHuas pabdota. Jlaboparopuas padora 1. CraTucTuueckas
00paboTKa Pe3yJIbTaTOB IKCIIEPUMEHTA.

JlaboparopHas pabdota. JlaboparopHas pabora 2. M3yueHue
3aKOHOB BpaIaTEIbHOIO JIBXKCHHS Ha MasTHUKE OOepOeka.

JlaboparopHuas padota. JlaboparopHas padota 3-1 (Ha BEIOOD).
OmnpezeneHre CKOPOCTH TMOJIETa CHAPSIA ¢ TOMOIIBIO
OAITMCTHYECKOTO KPYTHIIBHOTO MasiTHUKA.

JlaboparopHas pabota 3-2 (Ha BeIOOp). OnpeneneHre MOMEHTa
WHEPIIUU U TIPOBEPKA 3aKOHA COXPAHEHUS SHEPTUHU C TIOMOIIBIO
MasiTHUKa MakcBelia.

JlaGopaTtopHast pabota. JlabopaTopHas padora 4. M3ydenune
IPELIECCUU OCH THPOCKOTIA.

3amaHus U1 CAaMOCTOSITENTbHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHNE
1. ITpopaboTka TeopeTHUECKOro MaTepHaia rno remam (yueo.
nmocodue, JIeK. Kypce):

- DIIEMEHTBI PEIATUBUCTCKON MexaHuKu. OCHOBBI CIIeIUAIbHON
TEOPHH OTHOCHTEIBHOCTH. ;

- DNIeMEHTBl MEXaHUKHU CIUIOLIHBIX cpefl. O0ue cBoiicTBa
JKUJKOCTEN U Ta30B.

2. BeinosiHeHNe WHANBUIYAIbHBIX TECTOBBIX 3aJaHUH (3JIE€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOM. YKa3aHUs)
1a00paTOPHBIX PadoT.

4. Pemmenne nHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, deK. Kype).
4. ITonroToBka K KOJJIOKBUYMY (y4e0. mocobue, 37eK. Kypc) 1o
TeMe "MexaHuka'.
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MoJekyaspHas GU3HKa 1 TEPMOIHHAMHUKA
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Jlexuus. Jlekus 4. MonexkynspHO-KUHETUYECKAs! TEOPUs
UJICATHHOTO Ta3a. DJIeMEHThI CTATUCTUUECKON (DU3UKH.
MonekynsipHas ¢pusuka u TepMoauHaMuka. CTaTUCTHUECKUN U
TEPMOJIMHAMUYECKUN METObI UCCIICIOBAHUS BEIIECTRA.
TepmonuHamuueckue napamerpol.Maeanbubiii ra3. 3aKOHBI
uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-
KHMHETUYECKON TEOPUU UICAIbHOTO ra3a.

3akoH MakcBemia 0 pactpeeIEHUH MOJIEKYJT HICIbHOTO ra3a 1Mo
ckopoctsM bapomerpuueckas popmyna. Pactipenenenue
Bbonwsimana.Yucno creneHeit cBOOOIbI MOJIEKYIBI. 3aKOH
PaBHOMEPHOTO pacmpeeNICHUs] YHEPTHH 110 CTETICHSIM CBOOOIBI
MoJIeKYNI. BHYTpeHHSIS SHEpIHs HACAIHLHOIO ras3a.

OIIK-1, YK-1




Jlexums. Jlekmus 5. SIBneHust neperoca B razax: auddysus.
BSI3KOCTb, TEIJIONPOBOJAHOCTh. DMIIUPUUECKUE YPAaBHEHUS
nepenoca: Guka, ®ypre u Herotona. ['pagueHThl JI0THOCTH,
CKOPOCTH, TeMreparypbl. CBs3b MEXKAY KOIPPUITUESHTAMH
nepeHoca.

Jlexuus. Jlekuust 6. OcHOBBI TepMoguHaMUKU. [IpuMenenue
IIEPBOT0 Hayajla TEPMOJIMHAMMKH K H30mpoueccaM. Temnora u
pabota. TerioeMkocTh. YpaBHenue Maitepa. @u3nuecKuil CMbICI
YHUBEPCAIbHON Ta30BOM MOCTOSHHOM.

Amunabarnyeckuit mporecc. YpaBuenue Ilyaccona.
Tepmonunamuueckuit k. KI1J nukima. O6patumbie u
HeoOpatumsble npouecchl. Luxi Kapho.

Onrtponus. CTaTucTUYECKOE TOJIKOBaHUE 3HTponuu. Bropoe
Hadajio TepMoauHaMUKH. TepMoguHaMUYECKUI ITUKII.

[TpakTueckoe 3austue. [Ipaktuka 4. MonekyasipHO-KUHETHYECKas
TEOPHUS UJICATBHOI0 ra3a. DJIeMeHThl CTATUCTUYECKON (DU3UKU.

[IpakTuueckoe 3anstue. [Ipaktuka 5. OCHOBBI TEPMOJIMHAMUKH.
[IprMmeHeHne nepBoro Havaga TEPMOAUHAMUKH K M30MPOLIECCaM.
TepMoanHaMU4YeCKUI UK.

[TpakTueckoe 3anstue. [Ipakruka 6. Komioksuym
"MonaekyispHast pusuka 1 TepMoaruHaMuKa”

JlaboparopHuas padota. JlaboparopHas padota 5-1 (Ha BEIOOD).
OnpezeneHre OTHOIIEHHS TEIIOEMKOCTel Bo3ayxa Cp/Cv
MeroqoM Kiiemana-/Iezopma.

JlaboparopHas paboTa 5-2 (Ha BeIOOp). OnpeneneHne OTHOLIEHHS
TermioeMkocTel Bo3ayxa Cp/Cv pe30HaHCHBIM METOJIOM.

JlaGopatopHas pabota. JlabopartopHas pabota 6. Onpenenenue
K03(GHUIHMEHTA BI3KOCTH XXHUIKOCTH MeToaoM CTOKca.

JlaGopatopHas pabota. JlabopartopHas pabota 7. OnpeneneHue
K03 dHUIIeHTa B3auMHON THb@Y3uH BO3yXa U BOJSHOIO IIapa.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBHIIIOJIHEHUE
1. I[TpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (yueo.
nocoowue, MeK. Kypc):

- [TonuTpomnHslil mpouecc;

- Peanbnsl ra3. Ypasuenue Ban-nep-Baansca.

2. BeInosHeHNe WHANBHYAIBHBIX TECTOBBIX 33JaHUH (3JIEK. KypC).
3. IloAroTroBKa K BBITOJHEHUIO U 3AIIUTE (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perenne MHAMBUAYATIbHBIX 331a4 (yuel. mocodue, aeK. Kypce).
4. TlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JIeK. Kypc) 1o
teMe "MoiekyispHas Gu3HuKa U TEpMOIHHAMHUKA' .
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DJIEKTPHUYECTBO 1 MATHETH3M

63

Jlexuwms. Jlekus 7. DIeKTpOCTaTUYECKOE TI0JIE TOYEYHOTO 3aps/a,
3apsKeHHOro Tena. [IpoBOAHMK B 3JIEKTPUYECKOM TOJIE.
OnekTpocTaTudeckoe noje. HanpspkeHHOCTh 2JIEKTPOCTaTHYECKOTO
nosist. [Tone Toueunoro 3apsna. [lpuHnun cynepno3unuu
AIIEKTpOCTaTUyYecKoro noss. CUioBble TMHUU
AIIEKTPOCTATUYECKOTO TOJISL.

IToTok BeKTOpa HANPSHKEHHOCTH JIEKTPOCTATHYECKOTO TIOJIS.
Teopema I'aycca 151 3JIEKTPUUYECKOTO MOJISA B BAKYYME.
IIpumenenue TeopemMsl ['aycca k pacuery aIeKTpOCTaTHUYECKUX
noJiei 3apsHkeHHON OECKOHEUHOU TIOCKOCTH, c(epbl, 11apa u

OIIK-1, YK-1




LWIMH]IpPA B BAKYyME.

IToTeHuman 3JIeKTpOCTaTUYECKOT0 110JIA. Pa3HOCTh NOTEHIIMAIIOB.
CBs13b MeXly HAIIPSKCHHOCTBIO U TIOTEHLUAJIOM.
DKBHUIOTEHLIMAIBbHBIE TTOBEpXHOCTH. PaboTa 1o nepeMeniennto
3apsja B IIOJIE.

IIpOoBOIHHUK B JIEKTPOCTATUYECKOM I0JI€. EMKOCTB yEAMHEHHOTO
npoBoaHuka. Kongencaropsl. EMKOCTE KOHAEHCATOPOB.
CoennHeHrEe KOHAEHCATOPOB.

OHEprus CUCTEMBI NIEKTPUYECKUX 3aPAN0B. DHEPIHUs 3apsyKEHHOTO
IIPOBOJAHMKA U KOHJEHCATOPA. DHEPT U FIEKTPUUYECKOTO MOJISL.
OO0beMHast IIIOTHOCTh SHEPIUU. J{UAIEKTPUK B 3JIEKTPHUECKOM
noze. [Tonspuszanus 1UIEKTPUKOB. DIEKTPUIECKOE 110JIE B
JIUDJIEKTpUKE. JIM3IeKTpuyecKas IpOHUIaeMoCTh. Bexktop
IEKTPUYECKON UHTYKIIHH.

Jlexuust. Jlekuus 8. MarHuTHOE MOJI€ MOCTOSIHHOTO TOKA. 3apsij B
AIIEKTPHYECKOM U MarHUTOM IIOJISIX.

MarnutHoe none. Bekrop MarauTHON MHAYKIKUU. CHIIOBBIE JIMHUU
MarHUTHOTO TIOJIS.

MarnuTHoe nosie nNpoBOAHKKA ¢ TOKOM. 3akoH buo-CaBapa-
Jlarmaca. [IpuHIUI Cyneprno3uuym MarHuTHBIX nosieu. Jleicreue
MarHUTHOTO TOJISl Ha MMPOBOJAHUKH ¢ TOKoM. Cuita
Awmmnepa./leficTBe MAarHUTHOTO TIOJIS Ha IBMYKYILIUECS 3apsbl.
JIBuKeHue 3apsHyKEHHBIX YACTHIL B SJICKTPUUECKOM H MAarHUTHOM
noisix. O6o0mennas cuna Jlopenna.Pabora mo nepemenieHuro
IPOBOIHHMKA M KOHTYpa C TOKOM B MATHUTHOM II0JIE.

Jlexuus. Jlekuust 9. MarauTHoe noJje B BELIECTBE.
ONEeKTpOMAarHuTHAsE MHIYKIIHSL.

MarnuTtHoe nosje B BeuecTse. [{ua-, napa- u peppoMarHuTHbIE
BELIECTBA.

OneKTpOMarHuTHast MHAYKIMS. SIBlIeHne cCaMOMHIAYKIIMH. 3aKOH
@apanes. [Ipasuno Jlenna. Toku @yko. DHEprus MarHUTHOTO
n0Jis1. O6beMHas INIOTHOCTh SHEPTMHM MarHUTHOT'O TOJISL.

[Ipaktuueckoe 3ansatue. [Ipaktuka 7. D1eKTpOCTATUUECKOE OJIE
TOYEUHOTO 3apsJia, 3apsHKEHHOTOo Tena. [I[poBoaHUK B
AIEKTPUUYECKOM MOJIE.

[TpakTueckoe 3anstue. [Ipaktruka 8. MarHuTHOE M0JIE B BaKyyMe,
B BEUIECTBE. DJIEKTPOMAarHUTHASI MHIYKIIHSL.

IIpaktrnueckoe 3ansaTue. [Ipaktuka 9. Komtoksuym
"JJIEKTPHUUECTBO U MarHeTusm'.

JlabopaTtopHas pabota. JlabopaTopHas padora 8. M3yuenne
DIIEKTPOCTATUYECKOTO TOJISL.

JlaGopaTtopHast pabota. JlabopaTopHas padora 9-1 (Ha BEIOOD).
W3ydeHne 3aBUCUMOCTH CONTPOTUBJICHHSI METAJIOB OT
TEMIIEPATYPHI C TOMOIILI0 MOCTHKA Y HHCTOHA.

JlaboparopHnas pabota 9-2 (Ha BeIOOp). 3yduenue 3akona Oma B
JubdepeHIaIbpHoN hopMe

JlaGopatopHas pabota. Jlaboparophnas padota 10. M3yuenue
(U3UIECKUX CBOMCTB CETHETONIEKTPHKOB.

JlaGopatopHas pabota. JlaboparopHnas padota 11. Onpenenenue
YICIBHOTO 3apsijia 3JEKTPOHA METOIOM MarHeTPOHa.

JlaGopatopHas pabota. JlaboparopHnas padota 12.
OKCHEepUMEHTAIbHOE ONPEICICHNE HHAYKTHBHOCTH KATYIIIKH.




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
1. ITpopaboTka TEOPETUUECKOTO MaTepraia o TeMam (y4eo.
nmocodue, AJIeK. Kypce):

- 3aKoHBI IOCTOSTHHOTO Toro. Kitaccuueckas Teopust
3JIEKTPOIIPOBOIHOCTH;

- IM3IEKTPUK B DIIEKTPUIECKOM TI0JIE.

2. BoinonHeHue MHIMBUYaIbHBIX TECTOBBIX 33aJaHU (3JIeK. KypC).

3. [loaroToBka K BBIMOJHEHUIO U 3alIUTE (METOM. YKa3aHus)
71a00paTOPHBIX padoT.

4. Pemenne nHIMBUIYaTbHBIX 3a1a4 (y4e0. mocobue, 3eK. Kypce).
4. IlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JIeK. Kypc) 1o
TeMe "DIIEKTPUIECTBO ¥ MarHeTusm'.
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KoJse0anus v BoJHBI
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Jlexuwms. Jlekmus 1. OcHoBBI Teopun MakcBea.
OJeKTpOMarHUTHas TEOpUs CBETA.
O6006menne MakcBesuia AJist SIBICHUS SJICKTPOMAarHUTHOM

WHAYKIHUU. Bgenenue Toka cMeleHus. MaTepI/IaJ'IBHBIe YpaBHCHHUA.

Cucrema ypaBHeHH MakcBesuia Jijisl 3JIEKTPOMArHUTHOTO TTOJIS.
BonHoBoe ypaBHeHue. PacripocTpaneHne nepeMeHHOro
SJICKTPOMArHuTHOIO ITOJISI B BUAC BOJIHBI. Cser Kak
ANIEKTPOMArHUTHBIE BOJIHBI.

2

Jlexuust. Jlekuus 2. l'apMoHMUYEeCcKHe KOIeOaHUs U UX
XapaKTEPUCTHKU. 3aTyXarol1e U BbIHYX/IEHHbIE KOJIEOaHMUS.
Koneb6arenbHble mponecchl. ['apmoHnueckue koiaeOaHus U UX
XapaKTEPUCTHUKHU.

MexaHunueckue rapMoHUYecKHe Kosebanus. ['apMoHUUYecKuii
octmuiATop. [pyxuHHBINA, GU3NYECKU 1 MaTEeMaTUUYECKUI
MasiTHUKH.

CBOOOIHBIE NEKTPUYECKUE TAPMOHUYECKUE KOJIEOaHUsI B
K0JIeOaTeIbHOM KOHTYpE.

CrnosxeHre rapMOHUYECKUX KOJIEOaHUI OJTHOTO HalpaBJIeHUS U
OJINHAKOBOM YacCTOTHI.

CrnosxeHue IByX B3aUMHO MEPHEHIUKYISIPHBIX KOeOaHu
OJINHAKOBOM YacCTOTHI.

3aryxaromue Konebanus. ABTokone0anus. BeIHy X /IeHHbIE
koseOanus. Pe3oHaHc.

Jlexuus. Jlekuus 3. Yrpyrue v 3JIeKTpOMarHuTHbIE BOJIHBI.
VYpaBHenue Oeryuieit BonHbl. CTosiUME BOJIHBI.

Bonnsr. [Ipupona u knaccudukanys BoaH. YpaBHeHHE Oeryiien
BOJIHBL. XapakTepucTuka BojH. @a30oBast CKOPOCTb BOJIHBI.
[Tpunnun cynepriozunuu BojH. MaTepdepenius BonH. CTosiane
BOJIHBIL.

DJIEKTPOMAarHuTHbBIE BOJIHBI U UX CBOWCTBA. BekTop YMoBa-

OIIK-1, YK-1




ITovinTHHTA.
OTpa)KCHI/Ie nu HpeJIOMJIeHI/Ie BHCKTPOMaFHI/ITHBIX BOJIH Ha rpaHHue
paszena IByX AUAJICKTPHUECKHUX Cpel.

[TpakTuaeckoe 3austue. [Ipaktuka 1. [apmonudeckue konebanus u
UX XapaKTEPUCTHKU. 3aTyXarOIMe U BEIHYKICHHbIC KOJICOAHMUSL.

[TpakTueckoe 3ansatue. [Ipaktuka 2. Yupyrue u
3JIEKTPOMAarHuTHBIE BOJIHBI. Y paBHeHUe Oeryuieil BonHbl. Crosiune
BOJIHBL.

[Tpaktuueckoe 3ansatue. [Ipaktuka 3. CamocTosTenpHas paboTa
"KosiebaHnus 1 BOJIHBI".

JlaGopaTtopHnas pabora. JlabopaTopHas padora 1. OnpenencHue
YCKOPEHHSI CBOOOIHOTO MAJIEHUs C TOMOIIbIO 000OPOTHOTO
MAasITHUKA.

JlaboparopHas pabdota. JlaboparopHas pabora 2. MccinenoBanue
BBIHYKIEHHBIX KoaeObanuii B LCR-koHTYpe.

JlaboparopHas pabdota. JlaboparopHas padora 3. MccinenoBanue
KOJICOAHU CTPYHBI METOJIOM PE30HAHCA.

JlaboparopHas pabdota. JlaboparopHas padora 4. OnpeencHue
CKOPOCTH 3BYKa B BO3JIYXE€.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
1. IlpopaboTka TeopeTHuecKoro Marepuaia rno remam (yueo.
nmocoOue, JIeK. Kypce):

- DKCIIePUMEHTAJIbHOE MOJTYUYECHUE 3JIEKTPOMArHUTHBIX BOJIH;

- [IpuMmeHenue 3J1eKTpOMarHuTHLIX BOJIH. Pagnocssase.

2. BeinosiHeHNe WHANBUYAIbHBIX TECTOBBIX 3aJaHUH (3JI€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
1a00paTOPHBIX PadoT.

4. Pemienrie MHANBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIeK. Kype).
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Jlexuus. Jlekuus 4. Uatepdeperuns u nuppakiuus CBETOBBIX BOJH.
WuTepdepeHius CBETOBBIX BOJIH. Y CIOBUS MakCUMyMa U
MUHMMYMa Iipu uHTepdeperu. OnbiT FOHra.

Hudpakiusi CBeTOBBIX BOJH. Y CIIOBUS HAOIIOEHUS TUDPAKIIUH.
ITpunuumn I'olirenca-dpenensa. Meron 301 Openens.

Hudpaxnus OpayHrodepa Ha MIOCKOH LIEIN TPU HOPMATIBHOM
NaJICHUH CBETA.

Judpakunsa @payurodepa Ha gudpaKIIHOHHON PELIETKE.

Jlekuus. Jlexkuusa 5. [lonsgpusanus U 1ucnepcusi CBETOBBIX BOJIH.
[Tonsipusanyst CBETOBBIX BOJIH. Buibl monsipuzanuu. 3aKoH
Mamntoca. ¥Ycnosue bprocrepa. OnTH4ECKH aKTUBHBIE BEIIECTBA.
Hucnepcust cBeToBbIX BOJIH. Da3oBasi U rpynoBasi CKOPOCTH.
HopmanbHas u aHoMalibHas 1Ucniepcus. DJIEMEHTHI JIEKTPOHHON
TeopuH aucnepcun. Iloraomenne cpera.

Jlexuus. Jlekuus 6. KBanToBast npupoza ceera. Temnosoe
usnydaenue u Gororpdexr.

TennoBoe U3Ty4yeHHE U €r0 XapaKTepUCTUKHU. AOCOIIOTHO YepHOE
TENO.

3akoH Kupxroga. PaBHOBECHOCTh TEIJIOBOTO U3yUYEHHUS.

3akonsl Ctedana-bonsiiMana, cmemnienus Buna.

®opmynsl Penes-/Ixxunca u [nanka. I'unoreza o KBaHTOBOU
IIPUPOJIE TEIUIOBOTO U3IIy4CHUS.

Bunst poroaddexra. 3akons! BHenIHero Gotoddexra. YpaBHEeHHE

OIIK-1, YK-1




DiHIITeHHA 17151 BHenTHEero GoTodddekTa.
Oueprus. Macca 1 UMIyJIbC CBETOBBIX KBaHTOB. JlaBjieHUE CBETA.

[Tpaktuueckoe 3ansatue. [Ipaktuka 4. Matepdepennus, nudpaxus,
MOJISIpU3AIMS U AUCIEPCHs CBETOBBIX BOJIH.

IIpakTnueckoe 3ansarue. [Ipaktuka 5. KBantoBas nmpupoaa cBera.
TermnoBoe nsiyuenue 1 GorodhdeKT.

[Ipaktuueckoe 3ansatue. [Ipaktuka 6. CamocTosTenpHas paboTa
"BonHoBas 1 KBaHTOBAsi ONTHKA'.

JlabopaTtopHnas pabora. JlabopaTopHas padora 5-1 (Ha BEIOOD).
N3yuenne qudpakiuuy U3TydyeHHus ra30Boro ja3epa Ha
TU(PPaKIIMOHHON PEIIETKE.

JlaGopatopHas pabota 5-2 (Ha BeIOOp). M3yuenne qudpakuuu
Oernoro cBera Ha TUGPAKIIMOHHON peIlIeTKe.

JlaboparopHuas padota. JlaboparopHas padora 6-1 (Ha BEIOOD).
[Tony4yeHue v UcciieI0BaHUE MOJIIPH30BAHHOTO CBETA.
JlaGopaTtopHast paborta 6-1 (Ha Be1OOp). Onpenenenue
KOHIICHTPAIIMK PacTBOpa caxapa C MOMOIIBI0 caXapuMeTpa.

JlaboparopHas pabdota. JlaboparopHas padora 7. OnpenencHue
JIMHEWHOW JMCIIEPCUU CIICKTPAJIBHOIO almapara.

JlaboparopHuas padota. JlaboparopHas padota 8-1 (Ha BEIOOD).
DKcrepuMeHTalIbHas poBepka 3akoHa Ctedana-bonbimana.
JlaGopaTtopHast pabota 8-2 (Ha BeIOOp). OnpeneneHue TeMnepaTypsl
HUTH JIAMITbI HAKQJIMBAHUS ONTHYECKUM IMUPOMETPOM.

JlaboparopHuas padota. JlaboparopHas padora 9-1 (Ha BEIOOD).
W3yuenue 3akoHOB BHenHero ¢porodddexra. Onpenenenue
WHTETPAITBHON YyBCTBUTEIILHOCTH (POTOIIEMEHTA

JlaboparopHas pabota 9-2 (Ha BbIOOp). OmpeneneHne moCTOSTHHON
IInanka.

3agaHus Ui CaMOCTOSTENIbHONW pabOThI, B TOM YHCIIE BHIIIOJHEHHE
1. I[TpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (yueo.
nocobwue, MeK. Kypc):

- OcHOBHBIE (HOTOMETPUUECKHE XapaKTEPUCTUKH CBETA;

- 'ma3 xak ontuyeckas cucrema.

2. BeInosHeHNe WHANBHIYAIBHBIX TECTOBBIX 3aJaHUH (3JIEK. KypC).
3. IloaroTroBka K BBIOJHEHUIO U 3AIIUTE (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perienue MHAMBUIYAIbHBIX 337a4 (yued. mocodue, 31eK. Kypce).
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Jlexuwms. Jleknus 7. BonHOBBIE CBOWCTBA MUKPOYACTHIL. DJIIEMEHTBI
KBaHTOBOI MEXaHUKHU.

BosHOBBIE cBOiICTBa MUKpoyacTull. Teopus e bpoiis.
VYpasnenue lllpearnrepa u NpUHLIKI HEOTIPEAEIEHHOCTU
['eitzenOepra.

Crpoenue atoMa Boziopoza 1o bopy.

Teopust cTpoeHHsI MHOTORJIEKTPOHHBIX aTOMOB U 00pa3oBaHKe
ONTUYECKUX CIIEKTPOB.

Jlexuus. Jlekuus 8. [ToHATHE O 30HHON TEOPUU TBEPJBIX TEIL.
KBanTOBast TeOpUs 3IEKTPONPOBOTHOCTH.

OO6pa3oBaHue YHEPreTUYECKUX 30H B TBEP/BIX TeNaxX. 3aMoJHEHUE
30H 3JIEKTPOHAMU: METAJIbI, IUAJIEKTPUKH, TIOTYIPOBOIHUKU.
DJIEKTPONPOBOAHOCTH TBEPABIX TEJI. 3aBUCUMOCTh
AJNIEKTPONPOBOAHOCTU OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

OIIK-1, YK-1




KBaHTOBasi TeOpUSs 3JIEKTPONPOBOTHOCTH.

Jlexuus. Jlekuus 9. CTpoeHue aToMHOro spa. PaaroakTHBHOCTD. 2
CrpoeHue aTOMHOTO sifjpa. DHeprus cBs3u suep. Jedekr macchl.
PaanoaktuBHOCTE. Buas! siaepHOro pacnaja.

OneMeHTapHble YacTHIbI. TUIBI B3aUMOJEHCTBUU OOBEKTOB

MaTEPUHU.
[IpakTuueckoe 3ausarue. [Ipaktuka 7. BonHoBbie cBOMCTBa 2
MHUKPOUYACTHIL. DJIEMEHTHI KBAHTOBON MEXaHUKHU.

[IpakTuueckoe 3austue. [Ipaktuka 8. CTpoeHUs: aTOMHOIO sipa. 2
PaanoakTHBHOCTB.

[Ipaktuueckoe 3ansatue. [Ipaktuka 9. CamocrosTenpHas paboTa 2
"du3uka aTOMOB U MOJIEKYII. DPr3uKa TBEpAOro Tena"

JlaGopaTtopHas pabora. JlabopaTopHas padora 10. U3yuenue 3
TEMIIEpaTypHOE 3aBUCUMOCTH JIEKTPOCONPOTUBICHUN MeTalia U
MOJIYTIPOBOTHUKA.

JlaboparopHas padota. JlaboparopHas padora 11. M3ydeHue BOJIbT- 3
aMIEPHOHN XapaKTEPUCTUKHU MOJIYIIPOBOIHUKOBOTO JIMO/IA.

JlaboparopHas padota. JlaboparopHas padora 12-1 (Ha BeIOOD). 3

OrnpezenieHne coaepKaHusl Kaaus B COJIAX IO ero 0eTa-aKTHBHOCTH.
JlaGopaTtopHast pabora 12-2 (na BeiOOp). Onpeaenenue
ko2 urmenTa nornoneHus 0eTa-u3aIyIYeHus.

3amaHus U1 CAaMOCTOSITENIbHONW PabOThI, B TOM YHUCIIE BBHITIOJTHEHUE
1. IlpopaboTka TeopeTHuecKoro Marepuaia rno remam (yueo.
nmocodue, JIeK. Kypce):

- CTpoeHue aToMOB, MOJIEKYJI M UX ONTHUYECKHE CBOMCTBA;

- CTpoeHue TBEpIOTO Tea.

2. BeinosiHeHNe WHANBUIYAIbHBIX TECTOBBIX 3aJaHUH (3JI€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
1a00paTOPHBIX PadoT.

4. Pemienrie MHANBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIeK. Kype). 24

MHast KoHTakTHas paboTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI IO OCBOEHHUIO
JIACLIUTUIMHBI

N3yueHne IUCHMILIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIEHHs ¢ paboueil mporpammoHn, ee
CTPYKTYpOl UM COJEep’KaHHEM pa3lesioB. YUeOHBbI Marepuan CTPYKTYpUPOBaH, HU3ydCHHE
JUCHUITIINHBI OCYHICCTBIIACTCA B TEMaTHIEeCKOH IMOCJICA0BATCIIBHOCTH.
3aHATHS JIEKHIMOHHOIO THIA JAIOT CUCTEMAaTU3UPOBAHHBIE 3HAHUA [0 JUCLUILIMHE,
KOHLICHTPUPYOT BHUMAHUC HA HauOoJIee CI0XKHBIX U BaXKHBIX BOIIpOCax. Bo BpEMs JICKIIMOHHBIX
3aHATHI PEKOMEH/IyeTCsl BECTH KOHCIIEKTHUPOBaHUE y4eOHOro MaTepuaia; oopamaTrh BHUIMaHUuEe Ha
GOpMYyIUPOBKM UM KaTEropHH, pacKpbIBAIOIIME CYTh MpoOJIeMBbl, SBIEHUS WIM TpoIecca;
Ba(l)I/IKCI/IpOBaTB BBIBO/IbBI n IMPAKTUYCCKUEC PEKOMCHOAINH.
IToaroroBka K 3aHATHAM CEMHHAPCKOIo THIIA BKIIIOYAET O3HAaKOMJICHUE C
IUIAHOM TPaKTHYECKOro/1abopaTOPHOro 3aHATHS; PadOTy € KOHCHEKTOM JIEKLUH, BBHIMOJIHEHUE
JIOMAITHETo 3a7aHusi, paboTy ¢ y4uyeOHOHM M Yy4eOHO-METOAMYECKON JMTepaTypoil, Hay4dHbIMHU
W3IaHUSIMU M DJICKTPOHHBIMU 00pa30BaTEebHBIMU peCcypcamMH, PEKOMEHJIOBAaHHBIMU pabodeit
MIPOTPaMMOM JUCIUTIIAHBEL.
ConeprkaHuie caMOCTOSITEJIbHOI  PadoThI onpeaensiercs pabodyeld NporpaMMoON JTUCIMILIMHBI,
OLCHOYHBIMU W MCTOAWYCCKUMHU MaTCpruajlaMu, 3aJaHUSAMU U YKa3aHUAMU MPCIoJaBaTCIIsd.
CamocTtosTenbHasi paboTa MOMKET OCYIIECTBISTHCS B ayJAUTOPHON M BHeEayAMTOPHOU (hopmax.
aq)(beKTI/IBHBIM CpCaACTBOM OCYHICCTBJICHUA CaMOCTOSITEIIFHOMI pa6OTBI SABJIACTCA JJICKTPOHHAA
UH(POPMALIMOHHO-00pa30BaTeNbHas Cpela YHUBEPCUTETA, KOTOpast 00eCeyuBaeT JOCTYI K



oOpa3zoBaTtenbHOW  Mporpamme, paboueld  mporpaMMe JUCHHMIUIMHBI, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM crcTeMaM, TPo(ecCHOHATLHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

W3ydyeHre  AMCUMIUIMHBI BKIIIOYAET  BBIIIOJIHEHHWE  JlaboparopHod  paboThl W T.O.
[lepuoanunocTsh npoBefeHHs, (OPMbI TEKYIIEIO KOHTPOJSL YCIEBAEMOCTH, CUCTEMa OIICHUBAHMUS
xozaa OCBOECHHUS JUCLUIUINH MPECTaBIICHBI B paboueii porpamme.
DopMoii MPOMEKYTOUHOHN aTTECTAIMU IO TUCIUILTNHE SBISETCS O0ALTbHO-PEUTHHTOBBIA KOHTPOJIH

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUEeHNE

YYEBHO-METO/JUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI M3 JBHHH, HMCIOIIMXCA B

n/m OHOJIHNOTEKE, MITH

AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu uTepHer
YUEBHBIE, YYHEBHO-METOJAMYECKHWE 1 HAVUYHBIE U3JJAHU S

1. |Tpodumosa, Tamcusi MBanoBHa. Kypc ¢wumsuku [Texcr] 82
[yueOHOE nocodue JUIst WH)XCHEPHO-TEXHUYCCKHX
cnernmansHocteid By3oB] / T. U. Tpodumosa. 22-e usn., crep.

MockBa: Akanemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emMmuisapsl: Bcero 82.

2. |YeproB, Amnekcannp ['eoprueBmd. 3amayHuK 10 (Qu3UKe 272
[Tekct] : [yueO. mocobue st BTy30B] / A. I'. Ueptos, A. A.

Bopo6reB. U3n. 8-¢, mepepad. u gon. M.: duzmarnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuisipbl: Bcero 272.

3. |Mexanuka [Tekcr] : naGopatopubiii mpaktukym / [[. H. 231
Kocosa u np. ; pen. I'. H. Kocosa]; M-Bo o0pa3oBanus u
Hayku Poc. ®enepannn, OI'bOY BIIO "IloBomk. roc.
texHoun. yu-1". Momkap-Omna: IIT'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dk3emmasgpsl: Bcero 231.

4. |[Monekymsapuas ¢usuka. Tepmogmnamuka [Tekcrt] 136 /
7Ta0OpaTOPHBIA MPaKTHKyM : [UIs WHKeHepHO-TexHuuyeckux | https://portal.volgatech.net/b
CTeNUANIbHOCTEH W HampaBJeHUH MOArOTOBKH OakanmaBpoB] /| ooks/Bakieva_molekuliarnai
[I. P. bakuesa [u ap.] ; mox pea. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
l'opneeBa; M-Bo oOpa3zoBanuss u Hayku Poc. Demeparum, 7.pdf
@denep. TrOC. OHOMKET. 00pa3. YUYpEKICHHE  BBICIIL
o6pazosanmst "[ToBomk. roc. Texxon. yH-t". Momkap-Oma:
nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

OK3eMIIIphL: Bcero 136.

5. |OnexrpuuectBo [Teker] : mabopatopusiit npakTukym / [JI. A. 272 |
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BIIO "TloBomx. Toc. Texson yH-T". Momkap-Omna: III'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILISAPHI: BCETO o0.pdf
272.

6. [Marmerusm [Tekcr] : maGopatopubiii npaktukym / [JI. A. 279 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku P®, ®I'BOY | https://portal.volgatech.net/b
BITIO "ToBomxk. roc. texuom. yH-T". Momkap-Oma: III'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIuisipbl: BCEro pdf
279.

7. |BonnoBas ontuka [Tekcr] : mabopaTopHslil mpakTukym / I 15/




III. TNorenamBumu, A. C. Macnennukos, [[. C. Macac, JI. B.
Lenumesa; MUHHCTEPCTBO HAYKH W BBICHIETO OOPa30BaHUS
Poccuiickoit  ®@epeparun, DPI'BOY BO  "IloBoimkckuii
roCyZapCTBEHHBIN TE€XHOJIOTMYECKUI YHHUBEpPCUTET".
Womkap-Omna: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-
2231-3. Dx3emIuspsl: Bcero 15.

https://portal.volgatech.net/b
ooks/Volnovaya_optika_202

1.pdf

8. |CamenveB, HWroppr  BmamumupoBuu. Kypc  dusuku
[DnexTpoHHBIH pecype] : ydebHoe nocobue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: DnextpuyecTBo. Konebanus u BoaHbl. BoHOBas onruka. 7- 84164
e u31., crep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.
9. |CaenveB, HWropr BmagumupoBuu. Kypc  ¢dusuku
[DnexTponHbIi pecype] : yuebHoe mocobue : B 3 Tomax. T. 3| https://e.lanbook.com/book/3
: KBanroBas onrtuka. AtomHas ¢usnka. Ou3nkKa TBEPAOTO 02249
Tena. OU3MKa aTOMHOTO A]pa U 3JIEMEHTAPHBIX YacTHLl. 8-€
U311, cTep., 2023. - 308 c. ISBN 978-5-8114-4254-6.
10. |CaBenbeB, Uropp BnagmmupoBuu. Kypc oOmeit ¢usuku
[DnexkTponHsIii pecypc] : yuebHoe mocobwue : B 3 Tomax. T. 1|https://e.lanbook.com/book/3
: Mexanuka. MonekynspHas ¢pusuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
DJIEKTPOHHBIE OFPA30OBATEJIBHBIE PECYPChI
1. |Hayunas snekrponnas oubmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexrponHnas oubnmoreka «KubepiaeHnHKa» http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE 00ecrieueHue

NoNo
n/a

Aynuropuu 11 IpoBe-
JIeHUs y4eOHBIX 3aHATHH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

IlepeueHb OCHOBHOTO 00OPYOBaHUS

[IporpammHuoe
obecrneueHue

209 (1)

KOMIUIEKT  TIPUBOPOB (1),
YcTaHOBKa AT M3MEpPEHUsS! TEIUIOTHI
napooOpazoBanus (1), YcranoBka ais
M3YYCHHUSI 3aBHUCHUMOCTH  CKOpPOCTHU
3ByKa OT  TeMIepaTypbl (D),
YcTaHOBKa A1 M3Yy4YEHHUS TEIUIOBBIX
nporeccoB (1), VYcranoBka mus
WCCIIeTOBAHUS TETUIOEMKOCTH
tBepaoro Ttena (1), YcranoBka s
OTIpeJI.OTHOIICHHUS TEIUIOEMK. BO3IyXa
IIPH IIOCTOSTH.JABJICHUN U TIOCTOSTHHOM
ooséme (1), VYcranoBka  ans
OTpesIeNICHUs] W3MEHEHUS SHTPOIHU

(1), YcranoBka s ompeaeneHus
koapdul. BsazkoctH Bozayxa (1),
VcraHoBka TS onpeeneHus
Ko3¢ duLl. B3auMHON b dysun
Bo3ayxa u BoasHoro mapa (1),
VYcTaHoBKa IS onpeneacHus

K03 (UL TETUTONPOBOTHOCTH BO3/1yXa
(1), VYcranoBka misa ompeaeeHUs
YHUBEPCAJIbHOU ra30BOM ITOCTOSIHHOU

Microsoft Office
Standard, Arent Dr.Web,

Kommiext 10 s
peneHus OCHOBHBIX
MMOJIL30BATENILCKUX 3ajad,

BupryanbHeiil IpakTUKyM
no ¢usuke mis BY3oB (B
2 4acTsx)




(1), YcranoBka nabopaTopHas
"T'upockon" ®M 18 (1), YcraHoBka
nabopatopHas "MammHa ~ATByna"
®M 11 (1), YcranoBka naboparopHas
"Mastauk Makceemna" M 12 (1),
YcranoBka naboparopHas "MasTHHK
HakyioHHBIH" @M 16 (1), YcraHoBka
nabopatopHas "MastHuk O6epbeka
®M 14 (1), YcranoBka sabopaTtopHas
"MasTHUK yHUBepcaiabHbI" OM 13
(1), YcranoBka nabopaTopHas
"Monyns FOHra u monyne casura "
®M 19 (1), YcranoBka nabopaTopHast
"Coynapenne tmapoB" OM 17 (1),
YcTaHoBka naboparopHas
"VHUPUISPHBIA TOJIBEC C IyIIKOH"
OM 15 (1), Kommiekr y4ueOHOI
mebenn (1)

216 (I)

ABTOMAT.yCTaHOBKA

JI/ACCIIe .CBOMCTB MIPOBO (1),
ABTOMAT.yCTaHOBKA JI/HCCIICIOBAHUS
CErHETO (1), ABTOMAaTH3.CTEH/T
J/MCCTIeIOBaHHS CBOWCTB (1),
Amnmapar ans co3JaHus MarHUTHOTO
noinss MC-19 (1), bnox ynpaBneHus
cnektpomerpa SIMP (1), Usmepurens
RLC-metp (1), JIabBopaTopHslii cTeHn
"N3y4yeHnue JUDJIEKTPUYECKOU
NPOHHUIIAEMOCTH ¥ JAMIILIOTHPh B
.01 (1), Monyns 00paboTku
madpoeix  gamseix  CT-20 (1),
Monutop 19" ViewSonic TFT 19"
VA916  (3), MynbruMenuitHbIN
npoektop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHUJIUIOTPA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/knaB.,MBIIIb,MOHHT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
[Tpuntep nazepubiii  HP Laser (1),
Cuctemnuniii 6ok  Cel 336/256*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp DIIP 10- MUHU (1),
Oxpan Ha mratuBe 180 x 180 (1),

Microsoft Office
Standard, Areatr Dr.Web,
Komnnexr I10 JUTS
peleHus OCHOBHBIX
[10JIb30BATEIbCKUX 3ajad,
BupryanbHelil npakTUKyM
no ¢usuxe mus1 BY3o0B (B
2 yacTsx)

217 (1)

KommiekT yueOHoit mebemnu (1)

Microsoft Office
Standard, Arenr Dr.Web,
Kommiekt 110 JUTS
perieHus OCHOBHBIX
MOJIB30BATEILCKUX 3aJ1ad,
BupTtyanbHbiil mpakTHKyM
no ¢usuke ans BY308B (B




2 4acTsx)

219 (1)

Hocka aymguropnas 1000 * 1700 (1),
KOMIUIEKT IIPUB.APUOH (1),
JlaGopatopnass ~ ycranoBka  "Ky0
Jlecn" (1), JlTabopaTopHasi ycTaHOBKa
"JIuneiinpie CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO
pazpemienusi" (1), JlabopaTtopHas
yCTaHOBKa "Onpenenenue
MOCTOSIHHOM [Tnanka" (1),
Jlaboparopnas yCTaHOBKa
"OnekTpuueckas IMPOBOJUMOCTH B
MOJTYITPOBOTHUKAX " (1),
Jlaboparoprass ycranoBka "Dddext
3eebeka" (1), [TPUBOP
KOMBUHUMP.1114310 (1), YcranoBka
®I1B-05-3-4"Onpenenenne
MTOCTOSTHHOM TUPPAKITUTOHHOM
pemetku" (2), YcranoBka @I1B-05-4-
| nns momydeHHS M WCCIICTOBAHHS
MOJISIPU30BAHHOTO ceera" (1),
Vcranoska ®IIK 08 (1), YcranoBka
@OIIK 11 (1), Kommuekr y4eOHOI
mebenu (1)

Microsoft Office
Standard, Arent Dr.Web,
Komnnexr (0 JUISL
pelieHus OCHOBHBIX
MOJIb30BaTEIbCKUX 3aj1ad,
BupTtyanbHbiil mpakTUKyM
no ¢usuxe nuas1 BY3o0B (B
2 4acTsx)

212 (I)

BOJIBTMETP VYHUBEPCAJI (2),
KoHcTpykuuss U3  XpOMHPOBAaHHBIX
MeTaJN4.Tpyook noj ¢popmat Al (1),
JlaGopatopHas ycraHoBka "Moct
VYurcrona"  UE302030-230  (2),
JlaGopatopHas yCTaHOBKa
"Hanpspkenue IIJIOCKOTO
konaencaropa"UE301080-230  (2),
JlaGopatopnast ycraHoBka "TpyOxa
Tomcona" UE307050-230 (2),
JlaGopaTopHas yCTaHOBKa
"eKTpOBaKyyMHBII IPHOOP C y3KUM
ny4Kom" UE307070-230 (2),
JIabopatopssiii komruteke JIKD-7 (1),
JlaGopatopupiii  komrieke  JIKD-7
"Onex (1), JIabopaTopHbIii KOMIUIEKC
JIKD-b (4), Ocnumnorpad
AHAJIOTOBBII 1*10MI'g
(10210040/190516/0002626/20)  (2),
Ocuunorpad ananmorosbrit 1*10MI'y
(10210040/210416/0002035/41) (1),
DJIEeKTPOBaKYyMHBIH TPUOOpP C Y3KUM
nmydykoM Ha ocHoBaHuu (1), Kommexkt
yuebHoi Mebenu (1)

Microsoft Office
Standard, Areatr Dr.Web,
Kommnexr 10 JUTS
peleHus OCHOBHBIX
M0JIb30BATEIBCKUX 3374,
BupTtyanbHelil TpakTUKYyM
no ¢usuke 111 BY3oB (B
2 yacTsx)

Pazgen 7. ®OPMbI KOHTPOJISI OCBOEHUA JUCHUIUIMHBI/ ®OHJ OLEHOYHbIX

CPEJICTB

KpI/ITepI/II/I OILICHUBAHUA MHAUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:




- YCBOGHHE TEOPETHYECKOro mMarepuaia (00beM 3HaHMM, TTTyOWHA YCBOCHHS), MPETyCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHUE U3J1aratb MaTepual (Y€TKOCTh, TPAMOTHOCTb U3JIOKECHHUSI MaTepHalia, TOYHOCTh | MOJTHOTA
BOCIIPOM3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE MPUMEHSATh TEOPETUYECKUE 3HAHUS IIPU PEIICHUH TPAKTUYCCKUX 3aJaHHM.

[IIkana onleHUBaHU MPEICTaBICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjgaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTb HCTOYHOCTH B H3JI0KCHUU Martcpuaiia,
HCAO0CTATOYHO IIPaBUJIbHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOyuaromuiics TBEpIO 3HAET MPOrpaMMHBI MaTepual,| XOpoIIo

YPOBEHB U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JIOIYCKAeT
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIIBHO
IPUMEHSET TEOPETHUUECKUE IIOJOKEHUS TIpU  PELICHUH
IPAKTUYECKUX BOIPOCOB U 3aJ]ay, BIaJE€EeT HEOOXOIUMBIMU
HaBbIKaMU U IPUEMAMU UX BBIIIOIHEHHUS

Beicokuii ypoBenb |OOydaronuiics r1yOOKO M IMPOYHO YCBOMJ HPOTPAMMHBINA|  OTIMYHO
MaTepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM W JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
HNEPUOJIMYECKUMHU  H3JIaHUSIMH, TIPABHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJIb YCIEBAEMOCTH O0O0ECHEeUMBAeT OLIEHMBAaHME XOJa OCBOCHMS JUCIHUILTMHBI
(MOmyJIs) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISl B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JUCHUIIMHBL. 1IopsAnoKk cOCTaBieHHs TEXHOJIOTHYECKOM KapThl U
QITOPUTM  TPOBEACHUSA MPOIEAYypbl OLEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouIuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WJIM OIMbITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTECTaIMs 00yJarOIUXCs
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpriMepsl TUIOBBIX KOHTPOJBHBIX 3aJaHMil W3 0a3bl (OHJA OLCHOYHBIX CPEJACTB 110
o0pa3oBaTeNbHON IPOTrpaMMe.

TUNOBBLIE KOHTPOJIbHbIE 3BAAAHUA NO PASAENAM

MexaHuKa




1. Koneco paguycom 10 cm BpaLLaeTca BOKPYr HENOABUMXHOM 0CU. 3aBUCUMOCTb IMHENHOW CKOPOCTU TOYEK
Ha oboge Koneca oT BpemeHu 3agaeTca ypasHeHmem V=3t+t? (cm/c). Kakasa pyHKLmMA onucbisaeT
3aBMCUMOCTb YI10BOM CKOPOCTU OT BpeMeHKn?

1) 0,003t+0,001t2

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

OteT Ne3

2. Mpw nycKe aneKkTpoaBuraTens skopb Nprnobpen MoMeHT nmnynabca 35 [K-c. B TeyeHne Kakoro
BPEMEHWN HA AIKOPb AENCTBOBAA MOMEHT CU/bl BEUUYNHON 7 H-m?

OTBeT 5c.

3. NoTeHuManbHas aHeprus YacTuupbl 3agaetca ¢pyHkumel. U=xyz. Yemy paBHa paboTa no nepemeLleHumto
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (JaHHble npuBeaeHsl B cucteme CU)?

OTtBeT: 8-1=7
MonekynapHaa ¢pusnMKa U TepMmognHaMUKa

1. Fennit n Bogopoa nmetoT Temnepatypy 300 K. YKaxKuTe OTHOLIEHME Yucna cteneHeit cBob6oabl MONeKyn
9TMX rasos.

Otser: 3/5

2. fisneHue anddysnm umeeT MecTo NpPU HaNNYMUU TPAAUEHTA ...
1) Temnepatypsl

2) KOHUEHTpaumm

3) CKOPOCTW CNOEB KUAKOCTU UK ra3a

4) aneKkTpuyecKoro 3apaaa

OtBeT No2

3. Echm C—TennoemKocTb naeansHoro rasa, C=0 cootseTcTayerT ...
1) usobapHomy npoueccy

2) nsoxopHomy npoueccy

3) U30TEPMUYECKOMY CHKATUIO

4) N30TepPMUYECKOMY PaCLUMPEHUIO

5) agnabaTtnyeckomy npoueccy

OtBeT No5

3.I'IEKTpM"IECTBO U MarHeTusm

1. ToueyHbIN 3apag +g HAaXoAUTCA B LLEeHTpe chepuyeckoin NoBepxHOCTU. YTO Mpon3oiaeT ¢ MOTOKOM
BeKTopa E, ecnm chepy 3amMeHUTb Kybom Toro ke obbema?

1) He nsmeHutca

2) YBenuuutca

3) YMmeHblumnTCA

OtBeT Nel.

2. Mnockuit BO3,CI,YLLIHI:II7I KOHAEHCATOpP 3apAAnIN OT UCTOYHUKA NOCTOAHHOIO HanpAXeHnAa U OTKII0YUIN.
Kak n3ameHUTCA aHeprma KoOHA4eHcaTopa, ecnm NAowaab nepekpbITyA O6K}'Iap,OK KOHAEeHCaTopa yBe/INYNTL B



2 pasa, a paccTosiHMe MeXAY HAMMW YMEHbLUUTb B 2 pasa?
1) He usmenwurca

2) YBennuntca B 2 pasa

3) YMmeHblunTCa B 2 pasa

4) YBennuutcs B 4 pasa

5) YmeHblumnTca B 4 pasa

OTtBet No5

3. MpoTOH BNeTaeT B 0A4HOPOAHOE MArHUTHOE Nosie NepneHANKYAAPHO NMHUAM MArHUTHON MHAYKLUMMU U
HauyMHaeT ABMIaTbCA MO OKPYKHOCTU. [pU yBENNYEHUM KUHETUYECKOM HEPTMM NPOTOHa (v<<c) B 4 pa3a
paanyc OKpyKHOCTH

1) ymeHbLlIMTCA B 2 pasa

2) ymeHbwunTCA B 4 pasa

3) yBenmuutca B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTca

OtBeT Ne 3

Kone6aHusa v BoNHbI

1. MoMeHT nHepunmn GpU3MYECKOro MadaTHMUKA YBENMUNAN B 8 pas, a PacCTOAHME OT OCY BPpalLeHUs 40
LeHTpa macc — B 2 pa3a Npu HEM3MEHHOW Macce MasaTHMKA. Mpun 3Tom YacToTa KonebaHUn MasTHMKA
1) yBenmumnacb

2) ymeHbLlIMNaCh

3) He usmeHuNacb

OtBeT No2

2. M1NOTHOCTb NOTOKa SHEPr1Kn BO3pocaa B 2 pasa, a CKOPOCTb PacnpoCTpaHeHMs BOAHbI — B 4 pasa. Mpu
3TOM 06 bEMHAsA MNOTHOCTb SHEPTUU

1) ymeHbLmnaco

2) yBennuunnacb

3) He usmeHuNacb

OtBeT Nol.

3. KonebaTenbHbI KOHTYP COCTOUT M3 KOHAEHCATOPa EMKOCTbIO C M KaTyLWKN MHAYKTUBHOCTbIO L. AKTUBHOE
ConpoTMBAEHME KOHTYpa R. ECM MHAYKTUBHOCTb L KOHTYpa YBEANUYUTb, OCTABAAA OCTa/IbHble NapameTpbl
HeM3MeHHbIMM, TO BpEeMS pesiakcaumnm

1) ymeHbLUUTCS

2) yBennuutcs

3) He nsmeHuTcA

OtBeT No2

BonHoBasa 1 KBaHTOBaA ONTUKA

1. Mpwn BpaweHnM aHanM3aTopa BOKPYr HanpasieHna pacnpoctpaHeHua ECTECTBEHHOIO ceeTa ...

1) MHTEHCMBHOCTb CBETA 33 aHA/IM3ATOPOM U3MEHAETCA OT HYNA 40 MAaKCMMA/IbHOFO 3HAaYEeHUA B
3aBMCUMOCTU OT yrna NoBOPOTa aHaNM3aTopa.

2) NHTEHCMBHOCTb CBETA 33 aHA/IM3aTOPOM He 3aBUCUT OT Yr/1a NOBOPOTA aHaIM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLUAETCA B 2 pasa OT ero MakCMMasibHOTO 3HAYEHMA B 3aBUCMMOCTU OT YrNa



NoBOpPOTa aHa/M3aTopa.
OTtBet No2

2. Habntopaetcs sBneHune BHewHero ¢potoaddekra. Mpun atom ¢ ymeHbweHnem A/IMHbI BOJTHbI
najatoLLero cBeTa yBesimyaTcA...

1) KpacHas rpaHunua ¢oToaddekTa

2) BeIMYNHA 3a4€ePKMBAIOLLEN PA3HOCTU MOTEHLMANOB

3) sHeprus ¢poTOHOB

4) KUHETMYECKAA SHEePrnA 3NEKTPOHOB

5) paboTa Bbixo4a 3/1€KTPOHOB U3 MeTaNa

OtBeTbl NeNe 2, 3,4

3. MneHKa (n=1,5) ocBelweHa NaaaowmMmm NnepneHaAnKyAAapHO *KenTbiMmmn nydamm (600 Hm). Mpu Kakol
HanMmeHbLuel TonwmHe naeHka B OTPAXEHHOM cBeTe byaeT Ka3aTbcs YyepHoi? OTBET BBEAUTE B HM.

OTtBeT: 200

du3unka aTomos 1 Monekyn. dusuka TBepaoro Tena

1. nA aneKTpoHa Ha NepBOi U BTOPOM 0pbuTax B BOAOPOA0NOA0OHOM NOHE refinsi OTHOLLEHWE CKOPOCTEN
v1/V2 paBHo...

1)4

2)1/2

3)1/4

4)2

OtBeT No2

2. OnpegenvTe OTHOLWIEHNE MUHUMabHbIX H4acToT pOTOHOB B cepusax banbmepa u MaweHa. OTBET BBeAUTE
B BMAe a/B, Hanpumep: 235/9.

Ortsert: 20/7

3. YKayunTe 3aBMCUMOCTb OT [1aBHOr0 KBaHTOBOIO YMC/a paanyca N-oi CTaumMoHapHOMN opbuTsI.
1) n?

2)n

3)1/n?

4) 1/n

OTBeT: No4.
HYNIEBOW BUNET

Bonpoc 1. [oTOK BEKTOpa HanNpAXeHHOCTU 3neKTpocTaTuieckoro nona. Teopema OcTporpaackoro-raycca
ONA 9NEKTPUYECKOro Noaa B Bakyyme.

Bonpoc 2. [lpuxkeHne matepmanbHON TOYKMU MO OKPYKHOCTU: Yroa NOBOPOTA, YF/10BaA CKOPOCTb, YI/10BOE
YCKOpeHue.

MpakTuyeckoe 3agaHue. B 3akpbiTom cocye ob6bemom V = 2 1 npu TemnepaTtype t = 10 °C HaxoauTca a3oT
maccoit m =12 r. Mocne HarpeBaHWs AaBleHUe B cocyae CTano pasHbim p = 1.33 MIla. Kakoe Koanyectso
TennoTbl ?? coobLWeHo rasy npu HarpeBaHuu?



[lepeueHb BOPOCOB AJIsl HPOBEACHUA MPOMEKYTOUHOM aTTEeCTallKN
Bonpocbl K 3Kk3ameHy (2 cemecTtp)

1. MaTtepuanbHan ToYKa, abcostoTHO TBepaoe Teno. Cuctema otcyeTta. TpaekTopus, NyTb, MepemelleHune.
2. MNocTynatenbHoe aAsuxkeHue. Bektop cpegHel ckopoctn. MrHoBeHHasa ckopocTtb. CpeaHan nytesas
CKOpPOCTb.

3. CpegHee yckopeHune. MrHoBeHHOE ycKopeHUue. BeKTop NOHOIo YCKOPEHMA N ero CoCTasasaloLme.

4. unxkeHne maTepuanbHOM TOYKM NO OKPYKHOCTWU. YToN NOBOPOTa, Yr/10Bas CKOPOCTb, Yr/10BOE
yCKOpeHue.

5. CBA3b Yr/10BbIX N IMHEMHbIX BEINYMH.

6. MepBbIt 3aKoH HbloToHA. MHepumanbHble cucTembl oTcyeTa. MoHATUE MHEePTHOW M rPaBUTALMOHHOM
macc.

7. NoHAaTne cnnbl. BTopoit 3akoH HbtoToHa. Umnyabe Tena u MMNyAbC CUAbl. 3aKOH M3MEHEHMA UMNYIbCa
Tena. YpaBHeHUe ABUKEHMA B AUHAMUKeE.

8. Bzaumogpencrame ten. Tpetuit 3aKkoH HbtoToHa. mnysibe cnuctemol TeN. 3aKOHbl USMEHEHUSA U
COXPaHEeHMA UMMYbCa MEXaHNUYECKOM CUCTEMDbI.

9. LleHTp macc. YpaBHeHue ABUXKEHUA LEeHTpa macc.

10. MoHATMEe paboTbl B MexaHUKe. PaboTa NOCTOSIHHOM U NepeMeHHOM CuJ/ibl. MOLLHOCTb.

11. NoHATME 3HeprMn B mexaHnKke. KMHeTMYECKaa sHeprus.

12. NoTeHumanbHasa sHeprua. CBA3b MeXKAy NOTEHUMANBbHOM SHEPTUEN U CUNOA.

13. MonHaa mexaHN4YecKana sHeprua. 3akoHbl U3MEHEHMA N COXPAHEHUA MOAHOM MEXaHUYECKOM SHepPrmun.
14. InHamMMKa BpaLWaTeNbHOTo ABMKeHUA. MOMEHT MHEPLUMN MaTepPUaibHOM TOYKKU, CUCTEMbI
MaTepuanbHbIX TOYEK, Tena. Teopema LTeliHepa.

15. KnHeTnyeckana sHeprmna spawatoweroca Tena. KWHeTn4eckaa sHeprma Tena, y4acTBYHOLWEro Bo
BpaLLaTeNbHOMOCTYNaTe/IbHOM ABUMNKEHUN.

16. MOMEeHTbI CUbl OTHOCUTE/IbHO TOYKM U OTHOCUTENbHO OcK. PaboTa npu BpalaTesibHOM ABUNKEHUN.
OcCHOBHOE€ ypaBHEHUE ANHAMMKMN BPALLATE/IbHOIO ABUMMKEHUA.

17. MoOMeHTbI UMNYAbCa MaTePUAIbHON TOYKU OTHOCUTESNIbHO TOYKMU U OTHOCUTENIbHO OCU. MOMEHT
MMNYNbCa TeNa OTHOCUTE/IbHO OCU. 3aKOH COXPAaHEHMA MOMEHTA MMNY/IbCa U ero NPUMEHEHMNE.

18. MoneKkynsapHaa pu13mka u TepmoamHammka. CTaTUCTUUYECKUIA U TEPMOANHAMUNYECKNIN MeTOAbl
nccnenoBaHMA BellecTsa. TepmoanHammyeckue napameTpsl.

19. NpeanbHbI ra3. 3aKoHbl MAeabHOTO rasa. OCHOBHOE ypaBHEHWE MOJIEKYNASPHO-KMHETUYECKOM TeEOpUM
naeanbHoro rasa.

20. 3akoH Makcsenna o pacnpenesieHUmM MoaeKyn naeasibHoOro ra3a no CKOpPoCTAm

21. bapomeTpunueckas ¢opmyna. Pacnpeaenerme bonbumaHna.

22. Yucno cteneHein cBoboabl MONEKY/bl. 3aKOH PaBHOMEPHOTro pacnpeneneHns sSHePrnumn No CTeneHsm
cBo60abl MONEKYN. BHYTPEHHAN 3HEPrns naeanbHOro rasa.

23. TennoTa u paboTa. MNepBoe Hayano TepMoANHaAMUKN. MprUMeHeHMe NepBoro Havyana TepMoaMHaMNKM
K pPas/IMyHbIM NpoLLeccam.

24. TennoemKocTb. YpaBHeHMe Manepa. Pnsnyeckunit cMbic/l YHUBEPCANbHOM ra30BOM NOCTOAHHOMN.

25. Agmnabatuyecknin npouecc. YpaBHeHue MyaccoHa.

26. TepmoanHammyecknin unkn. KN umkna. O6patumble n HeobpaTumsblie npouecchbl. Linkn KapHo.

27. dHTponua. CTaTUCTUYECKOE TONIKOBAaHUE SHTPONMKN. BTOpoe Havyano TepmoamHaMUKM.

28. dnekTpocTaTnyeckoe nose. HanpAaKeHHOCTb 3NeKTpOoCcTaTUYecKoro noaa. lNone ToyevyHoro 3apaaa.
MprHUMN Cynepnosnumnm 3NeKTPoCcTaTn4eckoro noada. CUaoBble IMHUN 3INEKTPOCTAaTUYECKOro NoAA.

29. TTOTOK BEKTOpPA HANPAXEHHOCTM 3/IEKTPOCTATUYECKOrO Nons. Teopema aycca Ana anekTpMYecKkoro
nons B Bakyyme. MpnmeHeHune Teopembl [aycca K pacyeTy 3/1eKTPOCTaTUYECKMX NONeN 3apAKEHHOM
6eCcKoOHeYHOM NA0CKOCTU, chepbl, Wapa U UMANHAPA B BaKyyMe.

30. MoTeHuMan aNeKTPOCTaTUYECKoro NonA. PasHoCTb NOTeHUManoB. CBA3b MeXKAy HaNPAXKEHHOCTbIO U
noTeHLManomM. IKBMMNOTEHUMAbHbIE NOBEPXHOCTU. PaboTa no nepemeLlleHu1to 3apaaa B nose.

31. [MpoBOAHMK B 31EKTPOCTATUYECKOM NoJse. EMKOCTb yegMHEHHOIO NPoBOAHMKA. KoHaeHcaTopbI.



EmKocTb KOHAeHcaTopoBs. CoeanHeHMe KOHAEHCaToOpPOoB.

32. JHeprua cucTembl INEKTPUYECKUX 3apAL0B. DHEPrua 3apArKEHHOro NPOBOAHUKA U KOHAeHcaTopa.
JHeprua anekTpuyeckoro noas. O6bemHas NIOTHOCTb SHEPTUN.

33. InaneKkTpuK B aIeKTpruyYeckom none. lNMonapusauma oUaneKTPMKOB.

34. dneKTpUYecKoe nose B gManekTpuke. AnanekTpnyeckas NpoHULAEMOCTb. BeKTOp aneKTpuyeckomn
WHAOYKUMW.

35. 3aKoHbl nocToAAHHOTO TOro. Knaccmyeckasa Teopusa 3N1eKTPOonpoBOAHOCTH.

36. MarHuTHoe nose. BeKTOp MarHUTHOM MHAYKLMWN. CUI0BbIE IMHUM MarHUTHOIO NOAA.

37. MarHuTtHoe noJsie NpoBOAHMKA C TOKOM. 3aKoH brno-Casapa-/lannaca. lMpuHumn cynepnosnuunm
MarHUTHbIX Noen.

38. [lelicTBME MArHMTHOMO NOAA Ha NPOBOAHMKM C TOKOM. Cnna Amnepa.

39. [leictBME MArHMTHOrO NOAA HA ABMXKYLMecA 3apaabl. JBUxKeHUe 3apsaxKeHHbIX YacTuL, B
3NIEKTPUYECKOM M MArHUTHOM nonax. 0606weHHan cuna JSlopeHua.

40. PaboTa no nepemelLeHMIO MPOBOAHMKA M KOHTYPA C TOKOM B MarHMTHOM nofe.

41. MarHuTHoe none B BewecTtse. [Jna-, napa- u peppomarH1THbIE BELLECTBa.

42. INeKTPOMArHMTHAA MHAYKUMA. ABNeHne camomHaykumun. 3akoH ®Papages. Mpasuno JleHua. Tokm dyko.
43. 3Heprua marHUTHOro nosaa. O6beMHaA NJAOTHOCTb SHEPTUM MArHUTHOIO MONS.

Bonpocbl K BPK (3 cemecTp)

1. OcHoBbl Teopun Makceenna. PacnpoctpaHeHne nepemMeHHOro 3A1eKTPOMarHMTHOro NoAA B BUAE BOJIHbI.
2. KonebartenbHble npouecchl. FapMoHMYecKme KosiebaHUs U UX XapPaKTEPUCTUKM.

3. MexaHW4YecKkmne rapMmoHuYeckme KonebaHua. FapmoHndYecknin ocumnnatop. MpyuUHHbIN, GU3NYECKUN U
MaTeMaTMYECKNIN MAATHUKM.

4. CBob60aHbIe 3NEKTPUYECKME FAPMOHUYECKUE KoNebaHMA B KoslebaTelbHOM KOHTYpe.

5. CnoxKeHune rapmoHUYecKkux KosnebaHuii ogHOro HanpasaeHUa U O4MHAKOBOM YacTOTbI.

6. CnoXKeHue AByX B3aMMHO NepneHANKYAAPHbIX KoNebaHnin 04MHAKOBOM YacToTbl.

7. 3aTyxatowme KonebaHma. ABTokonebaHus. BbiHyXaeHHble KonebaHusA. PesoHaHc.

8. BosHbl. Mpupoaa u knaccudumkaums BosiH. YpaBHeHUe Beryuient BoHbl. XapakTepucTuKa BosH. Pa3oBas
CKOPOCTb BOJIHbI.

9. MpuHuMN cynepno3unumm BoaH. UHTeppepeHunsa BosH. CToAaume BOHbI.

10. SneKTpoMarH1UTHbIe BOJIHbI U UX CBOMCTBA. BekTop YMmoBa-lMNoiHTMHra.

11. OTparkeHne 1 NnpenomneHmne 3NeKTPOMarHMTHbIX BOJIH Ha rpaHuLLe pasaena ABYX AUI/1EeKTPUYECKUX
cpea.

12. UHTepdepeHLma cBETOBbIX BOJIH. YCI0BMA MAaKCUMyMa U MUHUMYMa Npu nHTepdepeHummn. OnbIT
HOHra.

13. AndpaKkums cBeToBbIX BOJIH. YcnoBua HabatoaeHus gudpakumm.

14. NpuHuwmn lMNomreHca-®peHens. Metopg 30H PpeHens.

15. Andpakumna PpayHropepa Ha NIOCKOM LWLenn Npu HOPMabHOM NaLEeHUM CBETA.

16. Andpakums ®payHrodpepa Ha gMdPaKLMOHHOM peLlleTKe.

17. Ancnepcua ceeToBbIX BOAH. HOpmanbHaA M aHOManbHaA aucnepcus.

18. Nonapusauyma cBeTOBbIX BOJH.

19. TennoBoe M3NIyYEHUE M Er0 XapaKTePUCTUKN. ABCONIOTHO YepHOE Teno.

20. 3akoH Knpxroda. PaBHOBECHOCTb TENNOBOTO U3NYyYEHUA.

21. 3akoHbl CtedaHa-bonbumaHa, cmeleHns BuHa.

22. dopmynbl Penea-AxunHca u MNnaHKa. F'MnoTesa 0 KBAHTOBOW NPUPOAE TENJOBOIO U3TYHEHUA.

23. Buapl dpoTtoaddeKTa. 3akoHbl BHewHero ¢poToaddeKkTa. YpasHeHUe DNHLWTENHA A1A BHELWHEro
doToadpdekTa.

24. JHeprua. Macca n uMnynbC CBETOBbLIX KBAHTOB. [laBneHue ceeTa.

25. BosiHOBble cBOMCTBA MUKpoyacTul,. Teopusa ae bpoiins.

26. YpaBHeHue LpeaunHrepa n npuHUMn HeonpeaeneHHoctu lelizeHbepra.



27. CtpoeHue aToma Bogopoaa no bopy.

28. Teopua CTPOEHUA MHOFO3/1IEKTPOHHbIX aTOMOB M 06pa3oBaHMe ONTUYECKUX CMEKTPOB.
29. CTpoeHMe aTOMHOTO AApa. dHeprus ceasn agep. AedeKT maccol.

30. PagnoaktmeHoCTb. Buapl aAgepHoro pacnaaa.

31. 30HHaA TeopuA TBEPAOro Tena.

32. dnemeHTapHble YacTuubl. TUMbl B3aUMOAENCTBMM 0OBEKTOB MaTeEpPUN.



