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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
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMTIETCHIINH KOMITETCHITHH

1. VK-1 VYK-1.1 Bemonnser 3HaHMs: 3HaeT pyHAaMEeHTaIbHbIC 3aKOHbI IPHPOIBI

Cnocoben [IOMCK HEOOXOAUMOM /JIs1 (M OCHOBHBIE (PM3MYECKUE 3aKOHBI B pa3jieiax

OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U

IOWCK, 3azaud nHGOpMALUH, €€ |TEPMOJUHAMUKY, DJIEKTPUUECTBA U MATHETU3MA,

KPUTHYECKUM KPUTHYCCKHIA aHAJIH3, KoJieOaHUi ¥ BOJIH, BOJTHOBON ONTHUKU, KBAHTOBOM U

aHaJM3 U CUHTE3 |0000IICHHE 1 ANEPHOH PUBUKH.

uH(poOpManuu, |mpeAcTaBlICHUE HA yMeHus: [IpuMeHseT OCHOBHBIE 3aKOHBI U3

IPUMEHSATh OCHOBE 3HAHUMH pa3iauyYHbIX obyacTel GU3NKYU A7 OOBSICHEHUS

CUCTEMHBIN €CTECTBEHHO-HAYy4YHbIX  |(PU3MYECKUX ABJIEHUH U SKCIIEPUMEHTOB.

MOJAXOJT ISt JTUCIUILIAH U HABBIKH: Y CTaHABIMBAET U rpapuuecKu

penienus COBPEMEHHBIX MPEJICTaBIISICT MPUIHHHO-CIICICTBCHHBIC CBSI3U B

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX (pM3HUECKHUX 3aKOHAX.

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHUs: 3HAET MOJIXObl U METObI, HCIIOIb3yEeMbIE
Cucrematusupyer JUTS IOCTPOCHUS (PU3NIECKON KapTUHBI MHUpaA U3
00HapyKEHHYIO KJIACCHYECKON M CTaTUCTUICCKON KBAHTOBOM
MHPOPMALHIO, ymenusi: [IpoBoauT aHanu3 nocTaBieHHON eI U

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
VCIIOBUSIMU 33724

bopmynupyeT 3a1a41, HEOOXOIUMBIE /TS €€
JOCTHKEHUS, AaHATTM3UPYET AJIbTEPHATHBHbBIE
BapHaHTBHI.

HaBbIKH: Biasneer MeToaukamu pa3paboTku 1enei u
3aJ1a4 MPOEKTA.

VYK-1.3 Beibupaer
ONTUMAJIbHBIN BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOI
BBIOOD

3HaHus: Pemraer TUNOBBIE 331a4u MO (PU3HKE U
IIPUMEHSET OCHOBHBIE 3aKOHBI U3 PA3JIMYHBIX
oOnacreit puzuku 1 00BSICHEHUST PU3NUECKUX
SIBIICHUI U SKCTIEPHUMEHTOB.

ymeHusi: Mcnonb3yer ctanapTHbIE aJITOPUTMBI
NpOBeAECHUS PU3NUECKUX IKCIEPUMEHTOB U
00pabOTKH UX PE3YJIbTATOB.

HaBbIKkH: [IpoBenut pusnyeckue n3mMepeHus u
HCTIOJIb3YeT Ha IPAKTUKE OCHOBHBIEC 3aKOHBI (DU3HKH.

VK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
npoOJIeMHOI cuTyaruu
Ha OCHOBE CHCTEMHOT'O
M0/JX0/1a M KPUTHUECKOTO
aHaJM3a JIOCTYITHBIX
UCTOYHHUKOB
uH(popManun

3HaHMA: 3HaeT METO/Ibl Pa3pabOTKU BapHAHTOB
pelieHus mpoOIeMHON CUTyallii Ha OCHOBE
CHUCTEMHOI'0 MTOJIX0/1a U KPUTUYECKOTO aHaIHN3a
JOCTYITHBIX UCTOYHHKOB WH(MOPMAIIHH.
yMeHusi: YMeeT pa3padaThiBaTh BApUAHTHI PELICHUS
pOoOJIEMHON CUTYyallMM HA OCHOBE CICTEMHOTO
MOJIX0JIa M KPUTUYECKOTO aHaIN3a JOCTYIHBIX
MCTOYHHUKOB MH(POPMALIUH.

HaBBbIKU: lIMeeT HaBbIK pa3pabOTKU BapUAHTOB
peleHust MpoOJIEMHOM CUTYallui Ha OCHOBE
CHUCTEMHOI0 IOJX0/1a U KPUTHYECKOT0 aHAJIN3a
JOCTYITHBIX HCTOYHUKOB WH(OPMAIIHH.




YK-1.5 ®opmynupyet u  |3HaHHMsA: 3HaeT, Kak GOpMYIUPOBATH U
apryMEHTHPYET BBIBOJBI |apIyMEHTHPOBATh BBHIBOABI U CYKICHUS.

Y CY’KJICHHUS, B TOM 4uCiIe |yMeHHusi: YMeeT GOopMynupoBaTh U

C IPMMEHEHUEM apryMEHTHUPOBATH BBIBOJIBI M CYXKICHUSI.
dunocodckoro HaBbIKH: VMeeT HaBbIK (POPMYITHPOBKHU U
HOHSTUIHOrO anmapara |apryYMEHTAalluu BBIBOJOB U CYXKJICHUH.

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnunamHa otHocuTCes K o0s3atenbHoi yactu OIIOIL.

JuctumimHa sSBisieTcst 00s13aTeIbHOM

Jns  nmpopomkenust  (GopMupoBaHUS — 3aABICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npeamecTByomux aucuuruiia: Maremaruka (YK-1), HauepratenbHas reomeTpusi 1 MHKEHEpHAas
rpaduka (YK-1), Mapopmarmonnsie Texuonoruu (YK-1), Xumus (YK-1)

N3yuaemass nUCHMIUIMHA SIBISETCS OCHOBOM JUIsi TPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMIETeHIMH B cienyrommx aucuuruimHax: Marematuka (YK-1), OCHOBBI TEXHOIOTHYECKOTO
npennpuaumarenscTsa (YK-1), @unocodus (YK-1); rocygapcTBeHHON UTOTrOBOMl arrecTalyu B
dopme: BrimonHeHre U 3allUTa BBIMYCKHOM KBanupukanronnon padotsr (YK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jis dopmupoBaHus 3asBICHHBIX KOMIIETEHLUH HMCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIM, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHAMM SIBIISIFOTCS: JIEKIIMOHHBIE 3aHSTHS, TPAKTUUYECKUE U
1a00paTOPHBIE 3aHATUSA, IPOLEAYPBl CAMOOOyUEHUS

Ha nocTmxkeHnMe KOHKPETHBIX ILieneil OOydeHHs HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTHH: UH(QOPMAaIIMOHHBIE, KJIacCUUecKas JeKIus, MpoOaeMHast IeKLUs, 3aJaHus

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp

. Konnuectso | Dopmupyemslie
Buzsl 1 TeMBbI 3aHATHIA

4acoB KOMIIETEHIIN N
dusnyeckue 0OCHOBbI MEXaHUKH 48 VK-1
Jlexmma. ®usndeckue 0CHOBBI MeXaHUKH. OCHOBHBIE TTOHATHS 2

KHMHEMaTUKU (MOJIENIM B MEXAaHUKE, CUCTEMa OTCUYETa, TPAEKTOPHS,
MyTh, IEpEMEIeHNe, CKOPOCTh, YyCKOpeHue). Kunnematuka
BpallaTeIbHOTO JIBU>KEHUSI: YIIIOBOU MYTh, YIJI0Basi CKOPOCTb,
yriaoBoe yckopenue. CBs3b IMHEHHBIX M YIJIOBLIX BEJIHYMH.

Jlexuus. Macca, uMITysbC, CUila. Y paBHEHUE JBUKEHUS 2
MaTepHalbHOU TOUKU. 3aKOHbI HBIOTOHA M 3aKOH COXpaHEHUS
uMItysbca. LleHTp Macc MEXaHUYECKOU CUCTEMBI, 3aKOH JIBUYKEHUS
LIEHTPa MacC. Y PaBHEHUE IBMKCHUS TeJla IEPEMEHHOM MACCHI.

Jlexuus. Cunbl B ipupojie. YIpyrue HanpsikeHus 1 qeopMaiuu B 2
TBepJoM Tene. HewneprmanbHbie cucteMsl oTcuera. Cuia, padoTa
" MOTCHIIMAJIbHAs SHCPIrus-. KOHCGpBaTI/IBHBIG 1 HCKOHCCPBATHBHLIC
cuibl. PaboTa u KHHETHYECKast SHEPTHs. 3aKOH COXPAHECHHS TIOJTHOM
MEXaHUYECKOU OHCPIUH B ITOJIC TOTCHIHAJIIbBHBIX CHUJIL. CBs3b MCKOY
CUJION W MOTEHIINAJIbHON DHEPTHEH.




Jlexuus. OCHOBHOM 3aKOH TMHAMUKH BpalieHusi. MOMEHT CHUJIBI.
MoOMEHT uMITyJIbca MaTEpPUAIILHON TOUKU U MOMEHT UMITYJIbCa
MEXAHUYECKON CUCTEMBI. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA
MEXaHUYECKON CUCTEMBI. Y PaBHEHHE TMHAMUKYU BPAILlCHUS
TBEPJAOIO TeJla BOKPYT 3aKPEIUIEHHOW 0CH. MOMEHT HHEPLIUH.
Teopema IlIteitnepa. Kunetndeckas sHEprys BpalarIerocs
TBEPAOIO TEJA.

Jlexuusi. DneMeHThI ClIeMaIbHON TEOPUU OTHOCUTEIIBHOCTH.

[IpeoOpazoBanms ["amunes. [loctymnarsl crienuaabsHON TEOpUN
oTHocutenbHOCTH. CreacTBus u3 npeoOpazoBanuii Jlopeniia.
OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN MAaTepUATIbHOMN

TOYKHU. 3aKOH B3aUMOCBSI3U MAaCChl M DHEPTHUHU.

Jleknus. DneMeHThl MEXaHUKHU CIUIOLIHBIX cpel. [laBienue B
JKUJIKOCTH U B raze. O0Iue CBOMCTBA )KUIKOCTEHN U Ta30B.
CranpoHapHOe TeYEHUE UICATbHOM )XKUAKOCTU. Y paBHEHHUE
HEpa3pbIBHOCTHU. Y paBHeHUE bepryiu. Bsazkocts. MeToibl
ONpeaeICHNS BI3KOCTH.

[IpakTrueckoe 3ansaTue. KuHeMarnka noctynarejibHOro u
BPAaIIaTEIbHOr0 ABIKEHUH

HpaKTI/I‘-IeCKOG 3aHATHUC. I[I/IHaMI/IKa IMOCTYIATCIbHOI'O ABUIKCHUS.
3aKO0HBI COXpaHCHUA UMITYJIbCa U OHCPI'MH

HpaKTI/I‘-ICCKOG 3aHsaTHe. Mexanuka BpamaTCJIbHOI0 ABMKCHUA
TBEPAOI'O TCJIa

JlaboparopHnas padota. Cratuctuueckas 00padoTKa pe3yabTaToB
HKCIEPHMEHTA

JlabopaTtopHast pabota. Usmepenue yckopeHus cCBOOOHOTO
naJeHUs Ha MalluHe ATBya

JlabopaTtopHast pabota. 3yueHnne 3aKk0HOB BpamaTeIbHOTO
JBUXKEHHs Ha MasiTHUKe O6epOeka

JlabopatopHnas paborta. Mi3MepeHre CKOPOCTH CHapsi/a ¢ MOMOIIBIO
0aJUTMCTHUYECKOTO MasiTHUKA

JlabopaTtopHas pabora. 3ammura padoT

JlabopaTtopHas pabota. KomiokBuym no teme: "®usnueckue
OCHOBBI MEXaHHUKH"

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
WMuepunanbHble CUCTEMBI OTCUYETA U NEPBBIN 3ak0H HproTOHA.
Bropoii 3akon HeroTona. Tperwnii 3akoH HeroToHa.

OHeprus ynpyrux aedopmanuii TBepioro Tena.

3axoH ['yka. Moayne FOnra. Koadduuuent Ilyaccona.
Brimonnenue nomamiae pabotsl (tects 1-3 B 9K).

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemenne MHIMBUYAIbHBIX 3a/1a4.
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MoJjekyaspHasi hu3uKa 1 TEPMOIUHAMHUKA

48

Jlexuusa. MonekynsipHO-KMHETHYECKask TEOPUs HICATbHOTO Ta3a.
CraTucTHYeCKUi ¥ TEPMOIMHAMHYECKUI METO/IBI.
TepmoauHaMuYecKast CHCTEMa B MTapaMeTPhl COCTOSIHHS. DIIEMEHTHI
cratuctuueckoi ¢puzuku. OcHoBuble nosoxxkeHust MKT. OcHoBHOe
ypaBHenne MKT s maeanbHoro rasa (ypaBHenue Knaysuyca).
3akoH MakcBesia 0 pacupeeIeHHH MOJIEKYJ HACaIbHOTO Ta3a Mo
CKOPOCTSIM M SHEPTHUsAM TEIUIOBOTO JBHKEHUs. bapomeTpuueckas
dhopmyia bonpiimana.

Jleknus. CpegHee 4MCiI0 CTOJTKHOBEHHUM M CPEIHSS JTMHA

YK-1




cBOOOIHOTO TIpoOera Mosekyn. SIBnenus nepenoca. Juddysus,
TEIJIONPOBOHOCTh, BHYTPEHHEE TpeHHE. BpoyHOBCKOE IBUKEHHE.
Omnupuyeckue ypaBHenus nepenoca: Guka, ®ypre u HprotoHa.

Jlexuwmst. Yucno creneneit cBOOOBI MOJIEKYIbI. 3aKOH
PaBHOMEPHOTO pacHpeIesIeHUs SHEPTUH 110 CTETIEHSIM CBOOO/IbI
moneky. [lepBoe Hayano repmoannamuku. Pabora raza npu
M3MEHEHUH ero oobema. TermnoeMKocTh. YpaBHeHHE Maiiepa.
Annabarnyeckuii nporecc. [1ouTponHbIil mporecce.

Jlexuwms. [psimoii n oO6patHbIi k. OO6paTuMble U HEOOpaTUMBbIE
IIPOLIECCHI. DHTPOIUS U €€ CTATUCTUUECKUN cMBbIcil. BTopoe Havasno
TepMOJUHAMUKU. TeroBble IBUTaTEIN U XOJIOMIbHBIC MALTUHBI.
IMuxa Kapwno.

Jlexuus. PeanbHble razpl Cuiibl M IOTCHIMAIIBHAS SHEPTHS
MEXMOJIEKYJIIPHOTO B3aUMOACUCTBUA. Y paBHeHNe Ban-nep-
Baansca. M3otepmel Ban-nep-Baanbca u ux ananus. BHyTpeHHss
AHEprus peanbHoro rasa. CoxuxeHue razoB. CBONCTBA KUJIKOCTEH.
IToBepxHOCTHOE HaTshkeHue. CmaunBanue. KanwuisipHble SIBICHHUSL.

Jlexuus. Teepapie Tena. Kpucramibsl. TUIBI KpUCTAIUIMYECKUX

TBEPAbLIX TCII. He(beKTLI B KpHuCTaJl1ax. TennoemkocThb TBEPAbIX TCII.

Amopdubie Tena. Dazoeie mepexosl 11 poa. Juarpamma
cocTosiHus. TpoliHasi TOUKa.

IIpakTueckoe 3aHgaTre. MOJNEKYISIPHOE CTPOCHUE BEILIECTBA.
JlaBieHue cMecu rasoB. Pacnpeneneuue MakcBeia.

[Ipaktuueckoe 3ansitue. OCHOBHBIE 3aKOHBI TEPMOIUHAMUKH.
CreneHu cBOOOIBI MOJIEKYIIBL. DHTPONUS. SIBIEHUS IIEpEHOCA.

[TpakTuyeckoe 3aHaTue. 3amuTa 3a1a4

JlaGopaTtopHas pabota. Onpenenenne koddunuenta [lyaccona
Juist Bo3iyxa MeTonoM Kiemana-Jlesopma

JlaGopaTtopHas pabota. Onpezenenne ko3PpGUIUEeHTa BI3KOCTU
BO3/TyXa

JlaGopaTtopHas padota. Onpeznenenne ko3P GUIUeHTa BI3KOCTU
KUAKOCTU MeTos1oM CTokca

JlabopaTtopHast pabota. Onpesenenre U3MEHEHUS SHTPOTIHH TPU
HArpEeBaHUU M IJIABJICHHUU 0JIOBA

JlabopaTtopHas pabora. 3ammura padoT

JlaboparopHnas pabota. KomnokBuym no teme: "MomnekynsipHas
(dbu3nKa ¥ TepMoaMHaMHUKa"

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
VYpaBHEeHHE COCTOSHUS UAEATHLHOTO ra3a.

["a3oBbIe 3aKk0oHBI. [IpuMenenue 1-ro Havyaza TEPMOJANHAMHUKH K
U30IPOLIECCaM.

Brimonnenue nomamiaeit padotsl (tect 4 B 9K).

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Penienne MHAMBUAYAIbHBIX 3a/1a4.
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JaekTpocraTuka. IlocToOsIHHBIN TOK

48

Jlexums. Onexrpocraruka. [[puHIMI cynepno3unny moyieu.
Cunoseie muHuu. Pabora no nepemernienuto 3apsa. [lorenuuan
3NIeKTpocTaTudeckoro noss. Teopema ["aycca mis
AIIEKTPOCTATUYECKOTO 1oJIs B BakyyMme. [loTok BekTopa
HanpsbkeHHOCTH. Teopema [Maycca aJist 3JIeKTpOCTaTUYECKOTO OIS
B BaKYYMe€.

Jlexuus. Ilpumenenne Teopemsl ['aycca K pacdueTy HEKOTOPBIX

YK-1




AIEKTPOCTAaTUYECKUX TONel B Bakyyme. Llupkynsauus BekTopa
HaIPSKEHHOCTH 3JIEKTPOCTATUUECKOTO 10JIs1. CBS3b MEXTY
HANPSDKEHHOCTBIO U MOTeHIManoM. HanpsbkeHHOCTh Kak TpajiueHT
NOTEHLIMAIA.

Jlekuus. JIUdIeKTpUKH B JIEKTPUUECKOM ToJie. THrb
nuaneKTpuKkoB. [lomsipuzanus quanexTpukoB. [lonspru3oBaHHOCTD.
HarnpsixeHHOCTB TI0JIS B TUAJICKTPUKE. DIIEKTPUUECKOE CMEIIEHHE.
Teopema ["aycca iist 3JIEKTPOCTATUYECKOTO TOJIS B TUDJIEKTPHUKE.
CerHeTodJIEKTPUKH.

Jlexuus. [IpoBogHuky B dnexkTpudyeckoM nosie. [IpoBogHuKY B
JNEKTPOCTATHYECKOM I0JI€. DIEKTPUIECKAsI EMKOCTh YEIUHEHHOTO
npoBoaHuka. KoHaeHcaTopbsl. DHEprusi CUCTEMBI 3apsiJI0B,
YEIMHEHHOT'O IPOBOJIHUKA U KOHIAECHCATOpa. DHEPrus
DIIEKTPOCTATUYECKOTO OIS,

Jlexuus. ITocTOSHHBIN 3JIEKTPUUECKUI TOK. DIEKTPUUECKUH TOK,
CHUJIa M TNIOTHOCTh TOKa. CTOPOHHUE CUIIBL. DIEKTPOABUKYIIAS
cuia v HanpsbkeHue. 3akoH OMa B HHTErpaJIbHOW U

g depennmanbHoi popmax. ConpoTUBICHUE TPOBOIHUKOB.
CBepxnpoBoAUMOCTh. 3akoH Jkoyis-JleHna.

.HGKIII/I?[. 3J’I€KTpI/I‘I€CKI/I€ TOKH B MCTaJlJIaX, BAKYYMC U ra3dax

[Ipaktuueckoe 3anstue. 3akon Kynona. HanpspokeHHOCTD
anekTpocTaruueckoro nois. [Ipumenenue reopems ["aycca
pacyeTy HEeKOTOPBIX AIEKTPOCTATUYECKUX ToJiel. PaboTa mo
MEePEMEIICHHIO 3apsijia B AIEKTPUUYECKOM II0JIE.

[TpakTrueckoe 3ansaTue. 3akoH Oma J1si HEOAHOPOIHOTO Yy4acTKa
nenu. [IpaBuna Kupxroga. Pabota 1 MOITHOCTB 31€KTPUUECKOTO
TOKA.

HpaKTI/IquKOG 3aHATHUC. 38.H_II/IT21 3aga4

JlabopaTtopHas pabota. 3yueHue aeKTpoCcTaTUYeCKOro MmoJist

JlaGopaTtopHast pabota. Omnpesenenne eMKOCTH KOHAeHcaTopa ¢
MIOMOIIbI0 OAJUTMCTUYECKOTO raJIbBAHOMETPA

JlaGopaTtopHnast pabota. 3yueHnne cBONCTB CErHETORIEKTPUKOB

JlaGopaTtopHast pabota. 3yuenue TemnepaTypHOi 3aBUCUMOCTH
METAJIJIOB C TOMOII[bIO MOCTUKA YUTCTOHA

JlabopaTtopHas pabora. 3ammura padoT

JlaGopaTtophast pabota. KomnokBuym no teme: "DieKTpocTaTrka.
ITocTrosiHHBIN TOK"

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
DNEeKTpUUECKU 3apsij. 3aKOH COXPaHEHHUsI SJEKTPUUYECKOTO 3aps/ia.
3akoH Kynona. Dnekrpocrarnueckoe nose. HanpsikeHHOCTH
ANEKTPOCTATUYECKOTO MOJsl. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
Brimonnenue nomamixeit pabotsl (tectsl 5-7 B OK).

[ToaroroBka K 3amuTe J1abopaTOPHBIX padoT.

Pemenre MHIMBUIYAIBHBIX 33]1a4.
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JIeKTPOMATHETH3M
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Jlexuus. MarHuTHOE TOJIE M €T0 XapaKTepUCTUKU. MarHuTHOe
II0JIE U €T0 XapakTepucTHKu. 3akoH buo-Casapa-Jlamnaca u ero
MIPUMEHEHHUE K pacuyeTy HEKOTOPbIX MOJIeil. 3aKkoH AMIiepa.
BzaumopeiictBue TokOB. MarHMTHOE NOJIE IBUKYILETOCA 3apsa.
Cuna Jlopenna.

Jlexuusi. 3aKOH MOJTHOTO TOKA JIJIs MATHUTHOTO TOJISI B BAKyyMeE.
[upkynsust BEKTOpa MarHUTHOW MHIYKLIUH B BaKyyMe.
MarauTHbIE TIOJISI COJICHOUIA U TOpOUAA. MarHuTHBIN MTOTOK.
Teopema I'aycca s monis B. Pabora o nepemenienno
IIPOBOJIHUKA M KOHTYPa C TOKOM B MarHUTHOM I10JI€.

Jlekuus. SIBneHue >J1eKTpOMarHuTHOM MHAYKIMU. 3akoH Dapajes.
IIpaBuno Jlenna. [Ipupoaa 3j1eKTpOMarHUTHON UHAYKIIMH.
Camounnykuus. UHRykTUBHOCTB. B3anmHas mHAYKLUMSA. DHEPTUs
MAarHUTHOTO IIOJISL.

Jlekuusi. MarouTHbI€ CBOMCTBA BelllecTBa. MarHUTHBIE MOMEHTBI
AJIEKTPOHOB U aTOMOB. J[Ma- 1 napamarsernsM. HamarHu4eHHOCTb.
MarauTHOE T10JI€ B BEIIECTBE. 3aKOH ITOJIHOT'O TOKa B BEIIECTBE.

Y ciioBHS Ha rpaHULE pa3zielia IByX MarHeTUKOB. DeppoOMarHeTuKu:
HUX IPUPOJIa U CBOMCTBA.

Jlexuus. Teopus Makcsema [uist 2J1€KTPOMarHMTHOTO MOJIS.
Buxpeoe anekrpudeckoe nose. Tok cmemenns. Y paBHEHUs
MakcBesia Juist 3J1€KTPOMarHUTHOT'O TIOJISl B MUHTETPAJIbHOU popme
u nuddepeHunaiIsHoi hopMe.

[TpakTrueckoe 3ansTue. 3akoH buo-Casapa-Jlannaca u ero
IpUMEHEHHE K pacuyeTy HeKOTOphIX nosnel. Cuna Ammepa. Cuna
JlopeHa.

[IpakTuueckoe 3aHsATHE. DAEKTPOMArHUTHAS UHAYKIIHS.
Camounnykuus. UHIyKTUBHOCTH KOHTYpa. OO0BbeMHas TUIOTHOCTh
SHEPIrud MAarHUTHOTO MOJIS.

[IpakTuueckoe 3aHsTHE. 3alUTa 33/1a4.

JlaGopaTtopHas pabota. Onpezenenne ropu30HTaTbHON
COCTaBIISFOIIEH MATHUTHOTO TOJISI 3€MIIA C TIOMOIIIbIO TAHTEHC-
0yCCOIIN.

JlaboparopHas paboTa. OmnpeneneHue yaeabHOro 3apsaa dIeKTpoHa
METOA0M MarHeTpoHa wiu niydenue dpdexra Xoma.

JlaboparopHas pabota. 3yueHue pru3nueckux CBOWCTB
(heppoMarHeTHKoOB.

JlaGopaTopHasi paboTa. DKCIEepUMEHTAIBHOE ONpeieeHNe
WHAYKTUBHOCTH KaTYIIKH.

JlaGopatopHas pabota. 3amuTa pador.

JlabopaTtopHast pabora. KomnokBuym no teme:
"JyIeKTpOMarHeTu3M" .

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
Cuna Amnepa. Cuna Jlopenna. [[BuxeHne 3apsKEHHBIX YaCTHIL B
MarHUTHOM MOJj€. Y CKOPUTEIH 3apsKEHHBIX YaCTHI.
Brimonnenue nomanineit padotsl (tectsl 8-11 B 9K).

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne MHAMBUYAIbHBIX 3a/1a4.
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Jlexmms. 'apmonndeckue konebanus. Knunemarrnka rapMOHUYECKUX
kosiebanuil. ['apmonndeckuii ocmunstop. CioxeHue KojaeOaHuii.

VK-1




CroxeHue TapMOHUYECKUX KOJICOaHHM OTHOTO HAIIPABJICHUS U
OJIMHAKOBOH 4acTOThl. buenusa. CiaoxeHue B3auMHO
MIePIEHINKYIISIPHBIX KOJICOAHUH.

Jlexnwust. 3aTyxarolue 1 BEIHYKICHHbBIE KoieOanus. Pe3oHanc.
HuddepennmanibHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIOMINX
KoJIeOaHUH (MEXaHUYECKHUX M AJIEKTPOMArHUTHBIX) M €T0 PEICHHUE.
Asrokonebanus. uddepeHnnanbHoe ypaBHEHHE BHIHYKICHHBIX
KoJIeOaHUH (MEXaHUYECKHUX M JIEKTPOMArHUTHBIX) M €r0 pelIeHue.
Amiuntyna u da3a BIHYKICHHBIX KoJieOaHuii. Pe3oHaHc.

Jlexuus. Ynpyrue Bonnsl. BonHoBble npoueccel. [IpoagonsHbie u
MOTIEPEYHbIE BOJIHBI. Y paBHEHHUE Oeryiei BoiaHbl. Da3oBas
cKopocTb. BosHOBOE ypaBHeHue. [ pynioBas CKOpOCTb.
DJIEKTPOMAarHUTHBIE BOJHBI. DHEPrUs 3JEKTPOMArHUTHBIX BOJIH.
HMnynbe 371€K-TPOMarHUTHOTO TOJIS. DKCIIEPUMEHTAIIBHOE
MOJTyYeHUE IEKTPOMArHUTHBIX BOJIH. uddepenunansaoe
yYpaBHEHUE AJIEKTPOMArHUTHON BOJIHBIL. [IprmeHnenne
3J€KTPOMArHUTHBIX BOJIH.

Jlexuus. DaeMeHTbl reoMeTpuiecKoi onTUKU. OCHOBHBIE
doromerpuueckue BenuunHbl. HTEpdepeHus cera.
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
Wntepdepennus ceera. Metoabl HabM0JeHUS UHTEPPEPEHIINN
cBeta. IHTepdepeHnus cBeTa B TOHKHX IUIeHKaX. [I[pumenenune
uHTEephEPEHIIY CBETa Ha IPOU3BOJICTBE.

Jlexuus. udpakuus ceera. [Ipunnun [rolirenca-®penens. Meron
30H @penens. [IpsamonuHeiiHOe pacIpoCTpaHEHUE CBETA.
Hudpaxus Openens Ha KpyriioM otBepcTur. udpaxius
®payHrodepa Ha 0AHOM 1IeTH U Ha TU(PPAKIIMOHHOM peleTKe.
Judpaxus Ha npocTpaHcTBeHHOH pentetke. [TonsTHe o
rojorpadun. PaccesHue cBera.

Jlexuus. lucnepcust ceera. DIEKTPOHHAsI TEOPHsI JUCIIEPCHU CBETA.
[Tornomenue ceeta. dpdexr Homnepa. M3nyyenne Basunona -
UepenkoBa. EcTecTBEHHBIN 1 MOJISIPU30BaHHbBIN CBET. 3aKOH
bprocrepa. JIBoiiHoe nydenpenomienue. Ionsgpusanuonnsie
IIPU3MBI U TOJIIpOUIbl. BpalieHue mIoCKOCTH OIS PU3ALIUN.

[TpakTiueckoe 3ansaTue. ['apMoHndeckue KonebaHus U ux
XapaKTECPUCTUKH. YIPYTHUE BOJTHEI.

[Tpaktuyeckoe 3anstue. Matepdepenuus ceera. Judpakuns u
HOJISIpU3ALUS CBETA.

HpaKTquCKOC 3aHATHUC. 3aIJ_II/ITa 3aga4.

JlaGopatopHas pabota. OnpeseneHre CKOPOCTH 3ByKa B BO3yXe
VI M3YYEHHE KOJIeOaHUN CTPYHEL.

JlaboparopHas paboTa. V3ydeHne BEIHYKACHHBIX KOJeOaHU B
LCR-koHTYpe nit 000POTHOTO MAsITHUKA.

JlaGopatopHas pabota. V3yuenue sBneHus JUPPaKLIUU CBETA.

JlaGopaTtopHas pabota. 3yuenue nmossipus3aiiuu cBeTa ¢
YKCHEPUMEHTAIILHON OIPOBEPKOM 3aKk0Ha Majroca.

JlaGopaTtopHas pabora. 3ammuTa padoT.

JlaGopaTtopnas padora. Komnoksuym no teme: "Konebanus u
BOJIHBI. BosHOBas onTuka'.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
["apmoHMueckue KojaeOaHus U UX XapaKTepUCTUKU. [IpyKUHHBIH,
buzndeckuii 1 MaTeMaTHIeCKuid MasTHUKA. CBOOOTHBIC
rapMOHHYECKHE KoJeOaHus B KOieOaTeIIbHOM KOHTYDE.
[Ipumenenue naTephepeHITUN CBETA.

Brimonuenue nomarneit pabotsl (Tectsl 12-16 B JK),
[ToaroToBka K 3amuTe J1abOpaTOpPHBIX padOT.

Pemienne uHMBUAYyaNbHBIX 33]1a4.

IToAroToBKa K KOAIOKBUYMY.
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Jlexuus. TennoBoe U3Iy4yeHUE U €ro XapaKTEPUCTUKH. 3aKOHBI
TeryIoBoro usnydenus. 3akon Kupxroda. 3akonsr Credana-
bonpumana n cmemenus Buna. @opmynsl Panes-/xuHca n
IInanka. I'unoresa [Inanka. OnTudeckas IHPOMETPHSL.

Jlexmus. ®orodddext. 3akons! BHEMHETO GoToddhdekTa.
YpaBaenue DiiHITeiHa U1 BHenTHero ¢potaddexra. Macca u
uMmiyisc Gorona. Jasiaenue ceera. Dddext Kommnrona.

Jlexnus. Jleknus. Ctpoenue aroma. Moaenu aroma ToMcoHa u
Peszepdopna. OmsiTer Pesepdopa o paccessHuro anbha- 9acTuiy
Jlexuusa. Teopus bopa 11st BOgopo10no100HBIX CUCTEM.
[Toctynatel bopa. OnbiTel @panka u ['epua. Cnextp aroma
BoZ0poja 1o bopy.

Jlekuus. KopnyckynsipHO-BOJIHOBOM ayanu3M. HekoTopelie
cBolicTBa BOJH e bpoiinsa. CooTHOLIEHNE HEONPEeIeIEHHOCTEN
['eitzenOepra. BoaHoBast GyHKIHS U €€ CTATUCTUYECKUI CMBICIT.
Obuee ypaBuenue llpenunrepa. Ypasuenue lpeaunrepa nis
CTallMOHAPHBIX COCTOSIHUNA. YacTHiia B OTHOMEPHOU
MPSIMOYTOJIBHOM «TTOTEHIIMATBLHON SIMe» ¢ OECKOHEYHO BHICOKUMU
«cTeHKamMm». [IpoxoxkaeHne 4acTUIbl CKBO3b MTOTEHIIMATbHBII
o0apeep. TyHHenbHLIH dddekT. JIMHENHBIN KBAHTOBLINA OCHHILISITOD.

Jlekuus. ATom BogopoJia B KBAaHTOBOM MexaHUKe. KBaHTOBbIE
yucsa. MHoroanekTponssie aromsl. [Tpunnun [laynu. 3anonnenue
o0osiouek 3nekTpoHamMu. [lepuonnyeckas cucreMa 3JIeMEHTOB
MenneneeBa. PEHTT€HOBCKUI CIEKTP U3JIydEHUSI aTOMOB. 3aKOH
Mo3znu. Jlazepsl. Cratuctuka boze-OitHiureiina u ®epmu-/lupaka.
[ToHsiTHE O 30HHON TEOPUH TBEPABIX TEI.

Jlexuus. CTpoeHHEe U Ba)KHEWUIIINE CBOMCTBA A/1ep. DHEPIHs CBA3H
anapa. SnepHsle cuiibl. PaqnoakTHBHOCTE. 3aKOH PaJuOaKTUBHOTO
pacnana. JdnepHble peaKIni.

Jlexuus. [Tonstue o no3umerpuu u 3amute. OCHOBBI (PU3UKH
aIIeMeHTapHbIX yacThll. Kimaccudukanus sneMeHTapHbIX YacTHII.
AJIpOHBI, ME30HBL, JIENTOHBI. KBapkoBas Moaenb agpoHOB. OCHOBBI
CTaHJAPTHOW MOJEIIb dJIEMEHTAapHBIX YacThll. Pru3ndeckas KapTUHA
MUpa.

IIpakTnueckoe 3ansatue. TeroBoe uznydyenne. BaenHuit
dhororpdexr. Dpdbext Komorona. [Toctynarsr bopa.

[TpakTnueckoe 3ansTe. COOTHOIIEHHE HEONPEIECIICHHOCTEN
['eiizenOepra. DnekTpoH B "smuke". KBaHTOBBIC ynCa. 3aKOH
PaAN0aKTUBHOrO pacnana. SaepHble peakIii.

[TpakTrueckoe 3aHsATHE. AT 3a1a4.

JlaGoparopHas pabota. OnpezeneHre TeMrnepaTrypbl HUTH JaMITbI
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HaKaJIMBaHUS ONTHYECKUM MHPOMETPOM H IIPOBEPKA 3aKOHA
Credana-bonbiiMana.

JlaGopaTtopHas pabota. 3yueHne 3aKkOHOB BHEITHETO 2
dhororddekra.

JlaGopaTtopHnas pabota. U3yuenne aroma Bojopoaa (BUPTyalibHAs ). 2
JlabopaTopHas pabota. CHsITHE KPUBBIX OCIA0JICHUS 2

PaaArOaKTUBHOI'O U3JTYUYCHUS B PA3JIMYHBIX MaTCpUaIlaX UIIN
OnpeaACICHUE IPOUCHTHOr0 COACPKaHUA CoJIel KaJius I10 uX Oera-

AKTUBHOCTH.
JlaGopaTopHas pabora. 3ammuTa padoT. 2
JlabGopaTtopnast pabora. KomiokBuym no teme: "KBanToBast u 2

atomHas ¢us3uka. KBantoBas mexanuka. ®usuka sapa u
dJIEMEHTAPHBIX YacTUIl'.

3anaHus Ui CAMOCTOSTEIILHOW PabOThI, B TOM YHUCIIE BBITIOJHEHUE
Macca u ummynsc potona. Bumsr horosnexrpudeckoro 3¢ddexra.
TyHHenbHBIN 2P hEKT.

CocTtaB aTOMHOTO siipa. XapaKTepUCTUKU spa: 3apsij, Macca,
SHEPrus CBSA3M HYKIOHOB. BHIBI pPaIOAaKTUBHOTO U3JTY4CHUSI.
Snepusie peakuuu. [lenenne saep. Cunres saep. JerektupoBanue
SICPHBIX M3ITyYCHHA.

Boinonnenue nomaineit padotsl (tect 17-20 B 9K),

[ToaroToBka K 3amuTe J1abOPaTOPHBIX padoT.

Pemenne nHIMBUAYaTIBHBIX 3a/1a4.

[ToArOTOBKA K KOJUIOKBUYMY. 18

WHast koHTakTHasi paboTa: KOHCYJIbTAIlUH 0

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

Wzyuyenne paucuumiauHbl "®usnka" pekOMEHIyeTcs HadyaTb C O3HaKoOMJIEHUusT C paboueit
IPOrpaMMoOii, ee CTPYKTYypOill M coaepaHHeM pa3/ieloB. YUeOHbI MaTepHuall CTPYKTypHUpPOBaH,
WU3Y4YEHHE  JUCUUIUIMHBI  OCYILECTBISIETCS B~ TEMaTU4YECKOW  IOCIEI0BATEIBHOCTH.
3aHsATHS JEeKIHOHHOT0 THIA JAl0T CUCTEMATU3MPOBAHHBIE 3HAHUS MO AUCHUILUIMHE "Pu3uka'
KOHIIGHTPUPYIOT BHUMaHUE Ha HanOoJee CIIOKHBIX U Ba)XXHBIX BoIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATHIA PEKOMEHAYETCS] BECTH KOHCIIEKTUPOBaHUE yueOHOr0o MaTtepHraia; oopamiarb BHUMaHUE Ha
GOpMYyJIUPOBKM U KaTEropuH, pacKpblBAalOIIME CYTh MpPOOJIEMBl, SBIEHUS WIM MpoIecca;
3auKkcupoBaTh BBIBO/IbI u IIPAKTUYECKHE PEKOMEH AL K.
[TonrotoBka K 3aHATHSIM CEMHUHAPCKOI0 THIA BKJIIOYAET O3HAKOMIIEHHE C IUIAHOM
MPAKTUYECKOTO 3aHATHSA; PabOTy € KOHCIEKTOM JIEKIMH, BBIMOJHEHHE JIOMAIHEro 3aJaHus,
KOHTPOJIbHOM paloThl, paboTy ¢ y4eOHOW M Yy4eOHO-METOAMYECKON JIUTEepaTypod, Hay4YHBIMH
U3JJAaHUAMU U DJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpcaMH, PEKOMEHJIOBaHHBIMH paboueit

MIPOTPaMMOM mucHUAIINHGE] "Ou3znka'.
Conepxanne CaMOCTOSITEJIbHOM padoThbI OITpEeIEeIISIETCS paboueit MPOrpPaMMOit
aucuumnHbl'@usnka" , OLEHOYHBIMM W METOAMYECKHMMHU MaTepuajgaMu, 3aJaHusIMH U

yKazaHuaAMHU npenojanatesns. CaMmocTosTenbHas paboTa MOXKET OCYHIECTBISTHCS B ayIUTOPHOMN U
BHEAYAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSITELHOW pabOThI
SBIISIETCA  DJIEKTPOHHass MH(GOPMAIMOHHO-00pa3oBaTelbHass CpeJa YHUBEPCUTETa, KOTopas
o0ecreunBaeT  JOCTyn K  oOpas3oBaTelbHOW  mporpamme,  paboyeil  mporpamme
TUCIUTITUHBL'@u3uKa" , K 2JIEKTPOHHBIM OHMOJIMOTEYHBIM CHCTEMaM, MpodeccuoHaIbHbIM 0azam
JAHHBIX U UH(POPMAIIMOHHBIM CIPaBOYHBIM CHUCTEMAaM.
N3yuyenne  pucuuiuivHbl'®@uznka" BKJIIOYAE€T  BBIMOJIHEHHE  Ja0opaTopHOl  paboThI.
[TepuonuyHOCTh NMpOBeAEHUS, (HOPMBI TEKYILEr0 KOHTPOJIS YCIIEBA€MOCTH, CUCTEMa OLEHUBAHHUS
X0J1a OCBOEHUS TUCLIMITIIMH IIPEJCTaBICHbI B pabouell mporpamme.



dopmoit

MPOMEXYTOYHOM  aTTecTallud IO

PEUTUHIOBBIM KOHTPOJIb U 3K3aMEH.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHne

mucrumige"' du3zuka" aBiseTcs

OaJUIBHO-

YYEBHO-METOANMYECKOE

KonnuectBo
SK3EMILISIPOB MEYATHBIX

Nele Crnucok UCoJIb3yeMOH JTUTEPaTyphbl M3/IaHHH, HMCIOLHXCA B

n/n OuonMoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YUEBHBIE, YYHEBHO-METOAMYECKUWUE U HAYYHBIE U3JIAHUA

1. [YeproB, Anekcanmp I'eoprueBuu. 3amauHuk 10 (U3HKE 71
[Texer] : [yue6. mocoOue s BTy3oB] / A. I'. Ueprtos, A. A.

BopoObeB. 8-¢ uzm., nmepepad. u pomn. M.: dusmaraut, 2006. -
640 c. ISBN 5-94052-098-7. Dx3emmusapsl: Bcero 71.

2. |Mexanuka [Tekcr] : mabopatopusii mpaktukym / [[. H. 231
Kocosa u np. ; pen. I'. H. Kocosa]; M-Bo o0pa3oBanus u
Hayku Poc. ®epepauun, PI'bOY BIIO "IloBomxk. roc.
texnoun. yu-1". Momxkap-Omna: IIT'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dk3emmasgpsl: Bcero 231.

3. [Monekynsipaas ¢usuka. Tepmogmnamuka [Tekcrt] 136 /
7Ta0OpaTOPHBIA MPaKTHKYyM : [UIs WHKeHepHO-TexHuuyeckux | https://portal.volgatech.net/b
CTeNUANIbHOCTEH W HampaBJeHUH MOArOTOBKH OakanmaBpoB] /| 0oks/Bakieva_molekuliarnai
[I. P. bakuesa [u ap.] ; mox pea. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
lopneeBa; M-Bo oOpaszoBanuss U Hayku Poc. Dexpeparum, 7.pdf
@enep. roc. OmomkeT. o00pa3.  YUYpEKICHHE  BBICIL.
obpazoBannst "IToBomk. roc. Texson. yH-t". Momkap-Ona:
nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

Ox3eMIApEL: Bcero 136.

4. |OnexrpuuectBo [Tekcr] : mabopatopHslit mpakTukym / [JI. A. 272 |
I'puropses u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BIIO "Tlosomx. Toc. TexHon yH-T". Momkap-Oma: IIT'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILIsAPHI: BCETO 0.pdf
272.

5. |Marumerusm [Tekcr] : maGopatopubiii npaktukym / [JI. A. 279 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku P®, ®I'BOY | https://portal.volgatech.net/b
BITIO "TloBomxk. roc. texuom. yH-T". Momkap-Oma: II'TY,|o0oks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMIUIspbl: BCETO pdf
279.

6. |BonHoBas ontuka [TekcT] : METOJ. yKa3aHHUs K BBIMOJHEHUIO 51/
na0. paboT T CTYASHTOB Beex crenuanbaocteit. Y. 2 / coct.:| https://portal.volgatech.net/b
I'. II. Torenamewiu, E. FO. Crasep, JI. B. Lenumesa ; mox|o0oks/Gogelashvili_volnovaja
pen. I'. I1I. T'orexamsuam, 2011 Dx3eMmuisipsl: Bcero 51. optika ch2.pdf

7. |Tpocpumona, Taucus HBanona. Kypc ¢dusuxu [Tekct] 82
[yaeOHOE rmocooue IS WHXEHEPHO-TEXHUYECKHUX
cnenuansHocteii By3oB] / T. U. Tpodumosa. 22-e uzn., crep.

Mocksa: Akanemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmusapsl: Bcero 82.
8. |Casennes, Urops Bragumuposuy. Kypc obmeit hpusnku




[DnexTponHbIi pecypc] : yueOHoe mocobue : B 3 Tomax. T. 1
: Mexanuka. Monekynspras gusuka. 19-e u3a., crep., 2022. -
432 c. ISBN 978-5-507-48093-7.

https://e.lanbook.com/book/3

41150

9. |CaBenveB, Uropr  Brmamumupomu. Kypc  ¢usuku
[DnexTponHsbIi pecype] : yuebHoe mocobue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: OnektpuuectBo. Konebanus u BoiaHbl. BonHoBas onTuka. 7- 84164
€ U311, cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

10. |CaBenbeB, Urops  BmagumupoBuy. Kypc  pusuku

[DnexTpoHHbIl pecypc] : yueOHOe mocobue : B 3 Tomax. T. 3
: KBanroBas ontuka. Atomnas ¢usuka. dusnka TBEpAOro

tena. Ou3nka aTOMHOTO siApa M AJIEMEHTAPHBIX YacTHIl. §-€
U3, crep., 2023. - 308 c. ISBN 978-5-8114-4254-6.

https://e.lanbook.com/book/3

02249

6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHue

NoNo
/a

Aynuropuu 11 IpoBe-
JeHUs y4eOHBIX 3aHSITHH,
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
oOecrieuenue

200 (1)

KOMIUIEKT  IIPUBOPOB (1),
YcTaHoBKa Al M3MEpPEHUsS! TEIUIOTHI
napooOpazoBanus (1), YcraHoBka s
W3Y4YCHHUS] 3aBHUCHUMOCTH  CKOpPOCTHU
3ByKa OT  TeMIepaTypbl (D),
YcTaHOBKa A1 M3Yy4YEHHUS TEIUIOBBIX
nporeccoB (1), VYcranoBka mus
HCCIIEI0BaHUS TETUIOEMKOCTH
tBepaoro tena (1), YcraHoBka miis
OTIPE/.OTHOIIEHUS TEIUIOEMK. BO3TyXa
MIPH IOCTOSTH.JABJICHUN U TIOCTOSTHHOM
ooséme (1), VYcranoBka  ans
OTIpe/ICNICHUs] W3MCHEHUS DJHTPOIHU

(1), YcranoBka s ompeaeneHus
koapdun. Bsazkoctd Bozayxa (1),
YcTaHoBka TUIS oTpeieNIeHUS
K03¢ ULl B3auMHON b dysun
Bo3ayxa u BoasgHoro mapa (1),
VYcTanoska 1A ONpeICIICHUS

K02 (UL TETUIONPOBOTHOCTH BO3/1yXa
(1), VYcranoBka misa ompeaeneHUs
YHUBEPCAJIBHOW T'a30BOM ITOCTOSHHOU
(1), VYcraHoBka nabopatopHas
"Tupockon" ®M 18 (1), YcraHoBka
naboparopnas "Mamuna AtByna
®M 11 (1), YcranoBka naboparopHas
"MastHuk Makcsemna" M 12 (1),
VYcranoBka naboparopHas "MasTHUK
HakyoHHbIH" M 16 (1), YcraHoBka
naboparopHas "Masatauk O6epbOexa"
O®OM 14 (1), YcranoBka ipabopaTopHas
"MasTHUK yHuBepcanbHblil" ®M 13

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenrt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuekt 10
AJIL peIICHUsT OCHOBHBIX
IIOJIB30BATCIbCKUX 3a1a4




(1), YcranoBka nabopaTopHas
"Monyns FOHra u monyne casura "
®M 19 (1), YcranoBka nabopaTopHast
"Coynapenne tmapoB" OM 17 (1),
YcTraHnoBka naboparopHas
"VHUPUISPHBIA TOJIBEC C IMyIIKOH"
OM 15 (1), Kommiekt yueOHOM
mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kpurepuu onieHMBaHNs HHAMKATOPOB JOCTUKEHUSI KOMIIETEHIINI HAPABJICHBI Ha!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueii mporpamMmoi;

- YMEHHE Wu3JlaraTh MaTepuan (YeTKOCThb, IPAMOTHOCTh H3JIOKEHUS MaTepuaia, TOYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHUE MIPUMEHSATh TEOPETUYECKUE 3HAHUS IPU PEIICHUN NPAKTHYECKUX 3aJaHUM.

[[Ixana oueHUBaHUS IPEICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKaTb HECTOYHOCTH B H3JI0KCHUU marcpualia,
HEAOCTATOYHO IIPABUJIBHBIC (l)OpMyJ'II/IpOBKI/I, HUCIIBITHIBACT
3aTPYAHCHUA B BBIITOJIHCHUHA IMTPAKTUYCCKUX SaHaHHﬁ.

[IpoxBunythiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpolIo

YPOBEHb U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIajJeeT HEOOXOAWMBIMU
HaBBIKAMU M IPHEMaMH UX BBITOJTHEHUS

Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOMJ MPOrPaMMHBIM|  OTIMYHO
MaTepuall, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT MCUEpIIbIBAIOIINE OTBETHI HA MTOCTaBJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CIIpaBisieTcss C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pEIICHHs, CBOOOJHO BIIAACET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, MpPHUEMaMHM  BBIIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLECHHBAHHWE XOJa OCBOCHHUS JMCLUUIUIMHBI
(MomyJIsl) M MPOU3BOAMUTCS ¢ IPUMEHEHUEM TEXHOJIOIMU PEHTHHIOBOTO KOHTPOJISl B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsSAoK cOCTaBI€HHS TEXHOJIOTMYECKOW KapThl U
QJITOPUTM IPOBEIEHUS NPOLEAYPbI OLIEHUBAHUS BUIOB JIEATEIBHOCTH 00yJarOLINXC,




HAIpaBJIEHHBIX Ha OCBOCHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM OINbITA JAEATEIbHOCTH, IO
HAKONUTEIILHOM cucTeMe B Oasiax yCcTaHaBJIMBaeTCs MojioxkeHueM o cucteme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAHS 00YJIAFOIIUXCS
[TpomexxyTouHasi arTectanus OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYYCHUS
M0 TUCIUTIUIMHE (MOYJIIO) ¥ IPOBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[IpuMepbl THUMOBBIX KOHTPOJBHBIX 3aJaHWid U3 0a3pl (OHIA OICHOYHBIX CpPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

NToroBas paboTa (CeMeCTpoBbIM KOHTPOSb) AN CTY4EHTOB
NMM.

Yactb 1. 3agaHuns ¢ BbIDOPOM NpaBUnNbLHOro OTBETA.
[MepeyepTute Tabnuuy B TeTpadb. B

Kaxxgyto knetky nog No 3agaHusa BHecuTe HOMep BbIOpaHHOro
BaMu NpaBUibHOro OTBETA.

PelleHns npukpennsatbe HeobA3aTenbHO.

®.N.0. ctyneHTa
No

3apaHus
12345678910111213141516 17

No

oTBeTa

1. [luck BpawiaeTca cornacHo ypaBHEHUHOs

1,02 tt ???? . Hangute yrnosoe yckopeHue 4yepes

S C nocre Ha4vana OBuXeHus.

1) ? =6,6 pan/c22) ? = 3 pan/c23) ? = 3,6pan/cz4) ? =6 pag/cz
2. [1Ba Tena maccamu miuv mz(M2>m1) COegUHEHDI
HEPaCTAXXUMOW HUTLIO,

NepeknHyTOn Yepes HeBeCoMbIN BS10K (CM. puc.). Hannwunte
OVHaMu4yeckoe

ypaBHeHMe Ons Tena mz B npoekummn Ha ocb y (T — cuna
HaTSXKEHUS HUTW).

1) mzg + T = -maa

2) m2g - T = -mea

3)-mzg + T =-meaa

4)-mzg + T = mza




3. B Touke, nexalyen Ha BHELWHEW NOBEPXHOCTN AMCKa
NpPUNoXeHbl 4

cunbl. Ecnn ocb BpalleHus npoxoanT Yyepes ueHTp O aucka,
nepneHauKynsapHoO NyIOCKOCTU PUCYHKA, TO nfieyo cunbl F3
paBHO

1)b2)r3)04)a

4. Kak UI3BMEHUTCA MOMEHT UHEPLNN MaTepUuaribHOM TOYKN,
eClnun paccTosdHMe OT MaTepuanbHON

TOYKM OO OCU BpaLLEeHNs YBENNYUTCA B 2 pasa, a Mmaccy
mMaTepuarnibHOM TOYKN YMEHbLUNTL B 2

pasa?

1) yBennyutce B 4 pas

2) yBenmuuTcs B 8 pas

3) YMeHbLINTCA B 4 pa3

4) yBenuumTcd B 2 pas

5. Noa kakmm pasrneHnem HaxoauTtcs 0,1 mornb rasa B Konbe
obbemom V = 0,1 M3 npu

Temnepartype T = 300 K? ( R = 8,3 [x?monb/K )
1)P=1490Ta2)P =2490a3) P =3500T1a 4) P =4250Tlla

6. OnpegennTte oTHOLLEHNE MOSIAPHOW TEMNOEMKOCTM
BoAoOpoAda K MONSPHOU TEMMOEMKOCTH

aproHa npwv NOCTOSAHHOM AaBfIEHUN B MOAESIN XKECTKUX
cBs3eMn.

1)3/52)13)5/7 4)7/5

7. B HekoTopoM npouecce ras coeepLunn paboTy, paBHy 5
X, a ero BHyTPeHHAS aHeprus

yMeHbLlunnack Ha 2 [x. Kakoe konn4yecTtBo TennoThl
nepenaHo rasy B 9ToM npouecce?

D5k 2)30x3)7 Ox4)1x5)2 0x

8. Kak namenutcsa Kl unkna KapHo npu ysennyeHumm
Temnepartypbl XonoannbHUKa?

1) KINA He nameHntca 2) KMNA ymenswuntcsa 3) K
yBenu4ynTcs



9. Ha pucyHKe nokasaHbl CUITOBbLIE JTMHUWN 3NEKTPUYECKOrO
nonsa. KakoBo COOTHOLLEHNE MeXayY

HanpspkeHHoCTAMK nong B Toukax A, B n C?

1) EA=Ec>EB3)Ea>Ec=Es5) EA<Ec=Es
2)EA=Ec=Es4) EA=Ec<Es

10. OnpegenuTte HanpasneHNne BEKTOPA HaNpPsXKEHHOCTN?
E

AMEKTPMYECKOro Nonga AByX OAUHAKOBbIX MO MOAYIHO
TOYEYHbIX 3apsaoB

+q 1 +q B Touke C. PaccTodgHua mexay 3apagamum n ot
3apsigoB 0o Touvku C

paBHbI a.

1)12)43)34)2

11. Ha pucyHKe rnokasaHbl CUNOBbI€ NIMHUN 3JTIEKTPUYECKOrO
nons. B kakon To4ke noTeHuman

Nonst UMeeT MeHbLLEE 3Ha4YeHNE?

1) ?82) ?c3) ?Aa

12. Kakon cbopmMyrnon BbipaxaeTcsa onpenerieHme
9IEKTPOABMXKYLLEN CUIbl UICTOYHMKA TOKa?

1)q
Acr

2? 2)IrU ?22? 3)IRU ? 4)? ?rRI 2?22

13. B ogHOWM NfIOCKOCTU C ANUHHBLIM NPSIMbIM NPOBOAHMKOM, MO
KOTOPOMY TEYET TOK,

pacnonoXxeHa npsamMoyrosibHas pamka. Onpegenunte
HanpaBfieHMe MHOYKUMOHHOIO TOKa B

paMKe, ecnun pamMka ABMXETCH OT NMPOBOAHMKa BIEBO.

1) NPOTUB YaCcOBOW CTPENKMU

2) TOK HE HaBoAUTCH

3) NO YacoBOW CTPErSIKe

14. Teno coBepuiaeT konedbanua sgonb ocn OY. Ero
KoopaAnHaTa MeHseTCs Mo 3aKoHy Y=5 Cos

2t, (m). o KakoMy 3aKOHY U3MEHSIETCA CKOPOCTb Tena?
1) V = 2 sin 2t (m/c)



2)V = -2 sin 2t (M/c)
3) V =10 sin 2t (m/c)
4)V =-10 sin 2t (m/c)

15. B HEKOTOpYIO TOUKY NpOCTpaHCTBa NPUXOAUT U3NydeHne
OT OABYX

KOrepeHTHbIX NCTOYHUKOB B NpoTnBodase. YCUnnTcsa nnm
ocriabHeT cBeT B 9TOM

To4ke ¢ AgnuHoun BonHbl 500 HM?

1) ocnabHeT 2) ycunurtcs

16. Ha ondpakyMoHHy0 peLlleTKy HopManbHoO rnagaer
MOHOXPOMaTUYECKNN CBET

anvHon BonHbl ? = 0,5 mkMm. Hangute obuee yncno
andppakUMOHHbIX

MaKCMMYMOB, KOTOpOe HabntgaeTca Ha aKkpaHe, ecnu
NOCTOsIHHas pelweTkn d =

2,5710-3 MM.

1)72)113)94)5

17. KpuBaga gmucnepcum B o6r1iactn ogHOM 13 nosoc
NornoLweHns MeeT BuA,

NoKasaHHbIN Ha pUCYHKe. KakoBO COOTHOLLEHME MexXay
dpazoBou ? 1 rpynnoBon u

CKOpOCTAMU Ans ydacTka cd?

1)??u

2)??u

3)??u

UacTtb 2. 3agaHunsi ¢ pasBepHYTbLIM PELUEHUEM.

3ananue 1. MNpasuna Knpxroda.

KPATKO cdopmynupyinte asa rnpasuna Knpxrodga. Kak
onpegensieTcs 3HaK «+»

nnn «—» SC nctoyHnka, 3Hak nageHnsa HanpsXKeHns Ha
BHELLUHEM N BHYTPEHHEM

COMPOTUBAEHNAX?

K ncrounukam ¢ 3C ?1, ?2, 7?31 BHYTPEHHUMN



COMPOTUBIIEHNSAMMU 1, 2, I3 MOAKNOYAIOT B LEMNb
NPOBOAHUKM C conpoTmBneHnsamn Ri, Rz, Rs, Kak
NnokasaHo Ha puc.1.

[MepeyepTute KOHTYP ABFKA, nobaBbTte
MNONISIPHOCTb «+» N «—» Y UCTOYHUKOB TOKa U

BblbepuTe HanpasneHne obxoaa koHTypa NPOTUB
YACOBOW ctpenkw.

[MpumenunTe | npasuno Knpxrodga ans ysna F v |l npasuno
Kupxroda gns

kKoHTypa ABFKA. 3anuwmnte aBa ypaBHEHUS C yH4ETOM 3HAKOB.
3agaHue 2. 3akoH buo-Casapa-Jlannaca.

beckoHeYHO ASIMHHbLIN TOHKUI NMPOBOLAHMK C TOKOM |
nmeet n3rnb (nnockyto netno) pagnycom R=0C=0D

B BaKyyme, KaK rnokasaHo Ha puc. 2.

[MepeyepTunTe yyacTok nposogHuka BCDEF.

Onpegenute MHOYKUMIO MAarHUTHOIO Nons,

co3aBaeMoro aTMM y4acTkoM ¢ TOKOM B Touke O.

[1nga 9T0ro ncnonb3ymTte NpPUHLMN Cyrnepno3vumnm nonen B
BEKTOPHOU popme.

YKaxnte HarnpasSieHMe BEKTOpa MarHUTHOM UHAOYKUMN OT
Ka)kgoro otpeska

(ayrn) B Touke O (OT «Hac» UNKn «K Ham»). 3anuwnTe
doopMynbl Ana HaxoXaeHnd

MOAYI1A BEKTOPa MarHUTHOM MHAYKUMK B Touke O ans
KPYroBoro Toka u, c

yKasaHWeM yrrnoB Ha pUCyHKe, — NPSIMOro Toka. PewunTe
3apgady. OTBeTr

npeacraBbTe C UCNOMb30BaHNEM BYKBEHHbBIX (PU3NYECKNX
BESTNYUH.

3anaHue 3. Cuna JlopeHua.

[1Ba NpoTOHa BrneTakT B 04HOPOAHOE MarHMTHoe

none c vHaykumen ? ? ¢ oAMHaKoOBbIMU MO

BennynHe ckopoctamm ? ? (CM. puCyHoK 3).



HapucynTte Tpaektopun OBMXKEHUS Kaxaomn
YacTuubl ¢ y4eToM paguyca R v wara h cnupanu.
YacTtb 3. [lononHuTenbHoe 3agaHne rno CMexXHomn
obLLENHKEHEPHON

cneunaribHOCTH.

['maopasnuka. MaTepmnanoBegeHue.

—
V=const

Ji>0
J2>0
—>
—>

a1
az

+
+

PucyHok 3

HepequL BOIIPOCOB IJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu

YpoBeHb OCBOCHHS
komnereHmn Y K-1

IToporoselii:BocIp
OM3BOJIUT
(huznveckue
3aKOHBI, J1aeT
OIIpe/IeNICHUS
(husnveckux
BEJINYHMH.

IpoaBuHyTHIIi:

BOCIIPOU3BOJIUT
(buznueckue
3aKOHBI, YKa3bIBaET
TPaHUIBI HX
MIPUMEHUMOCTH,
JIEMOHCTPHUPYET
MPUIHHHO-

Bonpocs! k dk3aMeny no aucuunude "®@usuka'’ (2 cemectp)

TCOpCTI/I‘IeCKI/Ie BOIIPOCHI

MexaHuKa, pa3/iesibl MEXaHUKH. BHIbl MEXaHHYECKOro ABMKeHUs. MarepuanbHas
TOYKa, a0CONIIOTHO TBepaoe Teno. Cuctema oTcueTa. TpaekTopusi, myTh,
HepeMeleHHe.

IToctynarensbHoe nBuxkeHue. Bexktop cpenHeil ckopocTu. MrHOBEHHAs! CKOPOCTb.
Cpennsist myTeBas CKOPOCTb.

Cpennee yckopeHre. MTHOBEHHOE YCKOpPEHHE. BEKTOp MOJIHOTO YCKOPEHHS U €ro
COCTaBJIAIONINE.

HBI/I)KQHI/IG MaTGpPIaHLHOfI TOYKH 11O OKPYKHOCTH. Yron IMOBOpOTA, yriioBas
CKOPOCTD, YI'JIOBOC YCKOPCHHUC. CBs3b YTJIOBBIX U JINHEHHBIX BEJIMYMH.

3akonsl Hetotona. HEepmagpHbIe cucTeMbl oTcueTa. [loHsTHe HHEpTHOW 1
rpaBUTanMOHHON Macc. Cua.

Hmnynbe Tena 1 UMIYJIbC CHIIBL. 3aKOH U3MEHEHUsI UMITYJIbCa Tena. Y paBHEHUE



CJICACTBCHHBIC
CBA3U B HUX.

BbIcoKnii:BEIBOIUT
(hopmyubt
(busnveckux
3aKOHOB, YKa3bIBaET
TPaHUIBI KX
MPUMEHUMOCTH,
JIEMOHCTPHUPYET
MPUYUHHO-
CIIE/ICTBEHHbIE
CBSI3U B HHX.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

JBHIKCHUA B TMHAMUKC.

HMmyee cCUCTEMBI Tell. 3aKOHBI H3MEHEHHS U COXPAHEHUS HMITYIThCa
MEXaHUYECKOU CHCTEMBI.

Lentp macc. YpaBHeHHE IBUKEHUS LIEHTPA Macc.
[onsarue pabotsl. PaboTa mocToOSTHHOM U TIepeMeHHON CHITBI. MOIITHOCTB.
[lonsTue sHeprun B Mmexanuke. Kunernueckas s3Heprus.

KoncepBatusHble U nuccunatuBHble cuibl. [Ipumepsl. [loTeHnManbsHas 3Heprusl.
CB3b MeX/ly OTEHIMATIbHON dHEepruei u cuioil.

[NonHas MexaHW4ecKast SHepTusl. 3aKOHBI N3MEHEHHS 1 COXPAHEHHS TIOJTHOM
MEXaHUYECKOH HEPTUU.

JnHaMuKka BpamaTenbHOro IBMKEHUS. MOMEHT MHEpLIMKY MaTepUaIbHON TOUKH,
CHCTEMBbI MaTepHabHbIX TOUEK, Tena. Teopema IlTeiinepa.

Kunernueckas OHEPIrus Bpallaromierocs Teia. Kunernueckas QHEprus Teia,
YHaCTBYIOHUICTO B MIOCTYNATCIIbHOM ABUIKCHUH.

MOMEHTEI CUJIBI OTHOCHTEIHLHO TOYKH M OTHOCUTEILHO och. Pabora npu
BpaliaTCJIbHOM ABUKCHUU. OcHOBHOE YPaBHCHHUC TUHAMUKHA BPallaTCIbHOTO
JBHKCHMUA.

MowmeHTEI HUMITyJIbCa MaTepHaJ’ILHOﬁ TOYKH OTHOCHUTCJIBPHO TOYKH U OTHOCUTCIIHbHO
oCH.

MomeHT HUMITYJIbCa TE€JIa OTHOCUTCIIBHO OCH. 3akoH COXpaHCHUS MOMCHTA UMITYJIbCa
" €T0 IPUMCHCHHC.

MouekyssipHasi pusuka u TepMoguHamMuKa. CTaTUCTUYCCKUN U
TEPMOTUHAMHUYECKHUI METO/IbI UCCIIEIOBAHUS BelIeCcTBa. TepMOIMHAMUYECKUE
napameTpsl.

WneanbHblil ra3. 3akoHsl ujeanbHoro raa. OcnoBHoe ypasHenue MKT.
3akoH MakcBeiia 0 pacipeneIeHIH MOJIEKYIT HIeaTbHOTO Ta3a Mo CKOPOCTSIM
bapomerpuueckas ¢popmyna. Pacripenenenue bosibiumana.

Yucno creneHeil cBOOOABI MOJIEKYIIBI. 3aKOH PABHOMEPHOTO PACIIPE/ICIICHUSI
9HEPTUH MO CTEHCHSIM CBOOOBI MOJICKYJ. BHYTPEHHSIS SHEPrHs HICAIbHOTO rasa.

Temnora u pa60Ta. HCpBOC Ha4daJio TCPMOJUHAMUKU. HpI/IMCHCHI/Ie NIEPBOTO0 HaA4YaJ1a
TCPMOAMHAMUKH K Pa3IMIHBIM ITpOLIECCaM.

TennoeMkocTs. YpaBHeHue Maiiepa. @u3nueckuil CMbICT YHUBEPCAIbHON ra30BoOMi
MIOCTOSIHHOM.

Ammabarndeckuii mporecc. Ypapaenue Ilyaccona. [TonuTpornHbie mporeccsl.
Hukin. KT muxita. O6patumbie U HeoOpaTumbie mporiecchl. [ukin KapHo.

OHtponus. CTaTUCTHYECKOE TOIKOBAHKME dYHTPONHH. BTOopoe Havaso
TEPMOJUHAMUKH. DIIEKTpU3aLUs TeJI TpeHUeM. J{UCKpEeTHOCTD 3apsiI0B.
DneMeHTapHBIN 3apsijl. 3aKOH COXpaHEHUs DJIEKTPUUECKOro 3apsia.

B3aumoelicTBre aneKTpudecKux 3apsaoB. 3akoH KymoHa.

OnexTpocTaTndeckoe Tmosie. HampsokeHHOCTh anekTpoctaTthudeckoro mois. [lome
TOoueYHOro 3apsiaa. [IpuHIMN Cynepno3uuu dJeKTpocTaTuyeckoro nojs. CuinoBbie
JIMHUU JIEKTPOCTATUUECKOTO MOJISI.




[ToTok  BekTOpa  HANPSHKEHHOCTH  AJIEKTPOCTATUYECKOTO  ITOJIS.

Octporpazackoro-I'aycca uis 3JIEKTPUUIECKOTO M0JIs B BaKyyMe.

Teopema

4. [Tpumenenne Teopemsbl ['aycca Kk pacdery 3JI€KTPOCTATUUECKUX IMOJICH 3apsHKEHHOM
0eCKOHEUHOH TIOCKOCTH, cepsl, mapa 1 HIIHHAPA B BaKyyMe.
5. Pabota 1o nepemMenieHHIo TOYEUHOT0 3apsia B [oJe TOYeYHOro 3apsina. Teopema o
LUPKYJIIAN BEKTOPA HAMIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJISI.
6. [ToTeHmIa 3IEKTPOCTATHIECKOTO TIOJIA. Pa3HOCTH MMOTEHITHATIOB.
7. CB3p MEXKIy HANpsSHKCHHOCTBIO W TIOTCHIHAIOM.  ODKBHIIOTCHIIHAIHHBIC
MTOBEPXHOCTH.
8. VYcnoBus Ha rpaHMIle pasjielnia IBYX AUAICKTPUKOB.
9. [IpoBOIHHUK B 3JEKTPOCTATUYECKOM IT0JIE. DJIEKTPOCTATHYECKOE II0JIe B IOJIOCTU
MIPOBOJTHUKA. DICKTPOCTATHYECKAs HHAYKIUSA. DIEKTPOCTaTHUCCKAS 3aIIUTA.
10. Emkocts yemmHeHHOTO TpoBOmHWKA. KoHmeHcaTopbl. EMKOCTH KOHICHCATOPOB.
CoenuHeHNEe KOHICHCATOPOB.
11. DHeprust CUCTEMBI JICKTPUUECKUX 3apsIoB. DHEPTHUS 3apsHKCHHOTO MPOBOJHUKA U
KOHJICHCATOpa. DHEPTHUS dICKTPUIECKOro moiisi. O0beMHas IIIOTHOCTh SHEPTHH.
12. OnexTpuuecKuii Tok. YcoBus cyuiectsoBanusa. Cuna U MIOTHOCTh TOKA.
13. Croponnue cunbl. DJIC. Hanpsoxenue.
14. 3akon OMa JJ1s1 OZHOPOIHOM IS B MHTETPAIbHOU U TU(epeHInaIbHO hopMme.
15. 3akoHsl OMa UT HEOJHOPOIHOTO yJyacTKa IeNH U Ul 3aMKHYToH 1ernd. [IpaBuia
Kupxroda.
16. Conporusienne  1poBOAHUKOB. CoOeIUHEHHE  MNPOBOJHHMKOB.  3aBHCHMOCTh
COIPOTHUBIICHHUS! TIPOBOJJHUKOB OT Temreparypbl. CBEpXITPOBOAUMOCTb.
17. Pabora m MomHOCTE JIeKTpu4eckoro Toka. 3akoH Jxoyms - Jlermma B
HWHTETpaNIbHON 1 auddepeHansHoN popmax.
18. DJICKTPUYUCCKUI TOK B Pa3IMYHBIX CPEIax.
Bonpocs! k BPK no nucuuniune "®usuka' (3 cemecrp)
VYpoBeHb 0OCBOEHUS Teoperuueckne BOIPOCH!
kommereHimy Y K-1
Ioporoseiii:eocp 1. OmnbiTel Dpcrena. MarautHoe mose. Bektop MarHuTHOM nHAYKIHHA. CHIIOBBIE
OM3BOJMT JIMHUM MarHUTHOTO TIOJISL.
¢usnueckne
3aKOHBI, JIaeT 2. MarsuTHOe 1oJie IPOBOJHUKA ¢ TOKOM. 3akoH buo-Casapa-Jlannaca. [Tpunnun
OTIpesieIIeHH s CYIEPIO3UIIMU MATHUTHOT'O TOJISL.
(hm3ngecknx .
3. JleiicTBHE MarHUTHOTO TIOJIS Ha TPOBOJHUKH ¢ TokoM. Cria Ammepa.
BEJINYHMH.
TpoaBuHyTHIii: 4. JlelicTBre MarHUTHOTO TOJIs Ha JIBIOKYIMecs 3apsasl. Cuna Jlopenna.
BOCIIPOM3BOJIHT 5. JIBrKeHue 3apsHKEHHBIX YaCTUIl B MArHUTHOM TIOJIC.
(usnueckne

3aKOHBI, YKa3bIBACT

ITorok BekTOpa MarHuTHOM MHAYKLKU. Teopema ["aycca 118 MAarHUTHOTO TOJISL.




TPAHUIBI UX
MPUMEHUMOCTH,
JIEMOHCTPHUPYET
MPUYUHHO-
CJIC/ICTBEHHBIC
CBSI3U B HHX.

BbIcoKknii:BEIBOIUT
(hopmyubt
(busnueckux
3aKOHOB, yKa3bIBaCT
TPAHUIBI UX
MPUMEHUMOCTH,
JICMOHCTPUPYET
MPUYUHHO-
CIIE/ICTBEHHbIE
CBSI3U B HHX.

10.

11.

12.
13.
14.

15.

16.
17.

10.

11.
12.
13.
14.
15.
16.
17.

18.

Teopema 0 UPKYIAIINMHE BEKTOpAa MATHATHOW MHIYKIINN B BAKyyMe.
MarauTtHoe mose COJICHOUIa U TOPOu/Ia.
Pabora o nepeMeIieHuo MPOBOIHNUKA U KOHTYPa C TOKOM B MArHUTHOM IIOJIC.

Omnprter Dapases. SIBneHwe AIeKTPOMarHUTHOW HHAYKINH. 3akoH Papames.
[IpaBuno Jlenua.

SIBnenue camounnykiuu. [lotokocuerienue. Uuaykrusuocts. DJ1C
CaMOUHIYKLHNH.

DOHeprus MarHUTHOTO 10s1. OOBeMHAs TNIOTHOCTh SHEPTHH MAarHUTHOTO TIOJIS.
MaruutHoe 1nosje B BeECTBE. MarHUTHOE M0JI€ aTOMOB U MOJIEKYJI.
Tunbl MmarHeTuKoB. Jlua-, mapaMarHeTusm.

Bekrop HamaranueHHocTd. Hanpsy>keHHOCTh MarHUTHOTO NoJist. MaruuTHas
BOCIPUUMYHNBOCTh U MArHUTHAS IPOHULIAEMOCTb.

3aK0H ITOJTHOTO TOKa JUJIA MAarHuTHOTI'O ITOJIA B BEIICCTBE.

OcHoBBI TeOpUK MakcBesuia s 3IeKTPOMarHuTHOTO MoJIsL. Y paBHEHUs MakcBesia
B MHTErPaIbHOM (hopme.

KonebatenpHbie IIpOHECChI. rapMOHI/I‘IeCKI/Ie KoJieOaHUs U UX XapaKTCPUCTHUKH.

MexaHn4uecKe TapMOHUYECKHE KoIeOanus. 'apMOHIMUECKHI OCTIMIIIATOP.
[pyxuHHBIH, QU3HYSCKIH 1 MaTeMaTHICCKIIA MasiTHUKH.

CB00O/IHBIC TAPMOHHYECKUE KOJICOaHUs B KOJICOATEIILHOM KOHTYpE.

Croxenue TapMOHHNYCCKUX KoJieOaHu OIHOI'O HaIpaBJICHUS U O,HPIHaKOBOﬁ
YaCTOTHI.

CrioxxeHue JIByX B3aUMHO MEPHEHANKYIISIPHBIX KOJICOaHUI OJIMHAKOBOM 4aCTOTHI.
3aryxatomue konedanus. Aprokonedanus. BoiHyxaeHHbIe KosieOanus. PesonaHc.

Bounbl. [Tpupona u kiiaccuduxaiust BojH. YpaBHeHHe Oeryiieil BOJIHBI.
XapakrepucTrka BoiH. ®azoBast CKOPOCTb BOJHBI.

OJeKTpOMarHuTHHIE BOJIHBI U MX CBOHCTBA. BekTop YMoBa-IloiiHTHHTa.

WHaTepdepenius creta. Y CIoBUI MaKCHMyMa U MUHIMYMa TIPU UHTep(HEPEHITHH.
Omprt IO0HTA.

Judpaknust ceera. Ycnosus Habmonenus qudpaxunu. [puniun [Noiirenca-
Openens.

Merton 30H @penens. CoiicTBa 30H @penHens. 30HHas IUTACTHHKA.

Hudpaxmus @payrrodepa Ha MIIOCKOI SN TPH HOPMATFHOM aICHUN CBETA.
Hudpakuus @paynrodepa Ha AUPPAKIMOHHON pEIIETKE.

Hucnepcus ceera. HopmanbHas 1 aHOMalbHas TUCHEPCHSL.

ITonspuzauus ceera.

TemnoBoe M3IyYeHNE U €T0 XapaKTePUCTUKUA. AOCOIIOTHO YEPHOE TEIIO.

3akon Kupxroga. PaBHOBECHOCTb TETIIIOBOTO M3Ty4CHHUSI.

3akonsl Ctedana-bonbiimana, cMmelieHus Buna.




19.

20.

21.
22.
23.

24,

25.

26.

27.

28.
29.
30.

31.

32.
33.
34.

35.
36.
37.
38.

39.

®opwmyssl Penes-/Ixunca u [1nanka. ['mnoresa o KBaHTOBOM MPUPO/IE TEMIIOBOTO
U3ITyYCHUSI.

Bunpt porosddexra. 3akonsl BHenHero Gpotodddekra. YpaBHeHne DiHIITeiHA
JUTs BHETTHETO (POTOA(PdeKTa.

OHeprus. Macca 1 UMITYJIbC CBETOBBIX KBAaHTOB. J[aBlieHUE CBETA.
Monenu aroma ToMcoHa, mianeTapHast Monenb Pesepdopra.

JluneituaTslil ciekTp aroMa Bojgopoaa. Cepun Jlaiimana, bansmepa, [amena,
Bpexera, [1pynma. O6o0mennas Gpopmyna bamsmepa.

ATtoMm Bonopona o bopy. IMoctynarsr Bopa. Onbir @panka u ['epma. Criextp atoma
BoJI0poza 1o bopy.

Kopnyckymnsipao-BonHoBOH ayanus3m ceta. [ unotesa JIyu ne bpoiins. Onbit
[»Buccona->xepmepa.

Bonnsl ge bpoilis u ux cBoiicTaa.

CoortHorenus HeonpenenenHocreil ['eiizendepra. O0bsiCHEHHE COOTHOILICHHH
HEOIPEACICHHOCTEH C BOJTHOBOM TOUKH 3PEHUSL.

BostHOBast hyHKIUS 11 €€ CTAaTHCTHIECKUIT CMBICIT.
Bpemennoe u cranmonapaoe ypasuenus llpenunrepa.
ATOM BOJIOpOJa B KBAaHTOBOH MexaHHKe.KBaHTOBBIEC uncia.

MHoroanexktporHble aToMbl. [Ipunimn [Taynu. 3anoaHenue ob6onouek
JJIEKTPOHAMH.

[lepuonuueckas cuctema 1eMeHTOB MeHeneeBa.
PeHTreHOBCKHUI CTIEKTpP M3TydeHUs aTOMOB. 3aKkoH Mo3nu.

Cocras aTOMHOTO siipa. XapaKTepUCTHKH sApa: 3apsi, Macca, S3HEPTUs CBA3U
HYKJIOHOB.

PagroakTuBHOCTB. BUbl M 3aKOHBI paIMOAKTUBHOIO U3ITy4YEHUSI.
SAnepnsle peakiuu. [lenenue saep. Cunres saep.
JeTexTupoBanue sepHbIX U3nydeHul. [lonaTre o 103UMETpUH U 3aIIuUTe.

OCHOBEI (I)I/BI/IKI/I QJICMCHTAPHBIX YaCTHUIL. KJIaCCI/I(l)I/IKaIII/IH DJICMCHTAPHBIX YaCTHULI.
A,HpOHLI, ME30HBI, JICTITOHBI.

®dusnueckas KapTUHa MUpA.

JleMOHCTpalMOHHBII BapUAHT OM1eTa no GpuznkKe
IToBoskCKHI TOCYJaPCTBEHHBIN TEXHOJIOTUUECKUI YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne)

no gucourumae PU3UKA

1. Mopeau B Mexannke. Cucrema orcuera. Tpaexkropus, /JIMHA MyTH, epeMellleHHe (ITOPOTOBBIA yPOBEHB).
MoMeHT cuiIbl. YpaBHeHHEe JHHAMHKH BPallaTe/IbHOr0 JBUKEHHS TBEPAOro Teja (IpOJIBUHYTHII




ypoBeHb). BeIBOI (hopMyIbI MO TeMe: «YpaBHeHUe IBUKEHHS Tejla TepeMeHHOH Macchl » (BRICOKUN YPOBCHB).

2. Bapomerpunueckas (popmy.ia (IOPOroBelil ypOBEHb). JHTPOINS, €€ CTATUCTHYECKOE TOJTKOBAHME H CBA3D C
TePMOIUHAMHYECKOH BEPOSATHOCTHIO (TIPOIBUHYTHIN ypoBeHb). BoiBoa o Teme: «M30Tepmsbl Ban-gep-Baansca u
HX aHAJIU3» (BBICOKHH YPOBCHB).

3. IpakTuyeckoe 3a1anue no Teme «3axoH Kyaonay.

Hoporossrit ypoBeHb. OnpenennuTs CHITY B3aUMOJCHCTBHUS IBYX TOUCUHBIX 3apsa0B (1=02=/ mx K71, HAXOIAIUXCS B
BaKyyMe Ha paccTossHuM I = /0 cm Jpyr OT Apyra.

[ponBuHYTHIN ypoBeHb. PaccTosiHre Mexay ABYMS TOUCUHBIMU 3apsigamu (1 = [ mxKn u 2= -(1 paBHo 10 cm.
Onpenenuts cuiy F, neiicTByroinyro Ha TodeuHbIH 3apsia = 0,/ mxKi, HaXOIAUIUNACS TOCEPEAUHE MEXKTY 3apsiIaMu.

Bricokuit ypoBeHb. PaccTosiHre Mexay AByMs TOU€UHBIMHU 3apsiiamu (1 = [ mxKn u (2= -01 paBHo 10 cm. Onpenenuts
cury F , neiicTByromnyto Ha ToueqHbIN 3apsin q = 0,/ mxKn, yoaneHHbIH Ha 1 = 6 cm OT TIEPBOTO U HA 2 = 8 cm OT
BTOPOTO 3aps/I0B.

3aBemyrontuii Kadeapoi (A.C. MaciieHHHKOB) « _» 20 T

Kpurepuu ouennBanus

OOyuaromyecs, CIAloNIe 3K3aMeH, MOTYT MoJydnuTh oT 20 10 40 6ayuioB ¢ y4eToM CIEAYIOINX KPUTEPHEB KadecTBa
OTBeTa!

Iloporoselii ypoBeHb — y10BJ1eTBOPUTEILHO (20 — 27 6a/1/10B)

BOCHPOU3BOAUT (1)1/131/1‘1601(1/16 3aKOHBI, 1aCT OMPCACIICHUA (1)I/ISI/I‘IGCKI/IX BCJIMYHWH; peIIacT HpOCTeP‘IHIHG 3ala4yu.

[IpoaBuHyTHIN ypoBeHb — X0powio (28 — 34 6a/10B)

BOCHPOU3BOAUT (1)1/131/1‘1601(1/16 3aKOHBI, YKa3bIBACT I'PAHUILIBI UX IPUMCHUMOCTHU, IEMOHCTPHUPYCT IIPUIHNHHO -
CJICACTBCHHBIC CBA3U B HUX; PEHIACT TUIIOBBIC 3a1a4U U O1aCT n0)1p06H1>1e TIOSICHCHHSA K HUM.

Broicokuii ypoenb — oTiimuno (35 — 40 6a10B) BEIBOAUT GOPMYITBI GU3HUECKUX 3aKOHOB, YKA3bIBACT TPAHMITBI HX
MPUMEHUMOCTH, JEMOHCTPUPYET IPUINHHO-CICACTBCHHBIE CBSA3M B HHX, B TOM 9YHCIE B BHIAC TIpadUIeCcKUX
3aBUCHMOCTEH; pelaeT yCJI0KHEHHBIE 3a/Ia4H U J1aeT MOAPOOHBIC TOSICHEHUS K HUM.



