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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. JlaTh anekBaTHOE COBPEMEHHOMY YPOBHIO 3HAaHUI MPECTABICHUE O HAYUYHOU KapTUHE MUpA.

2. Chopmuposats y cryaeatoB TYCVYPa nenoctHoe npeactaBieHne o GU3NIECKUX MpoIeccax u
SBJICHUSX, IPOTEKAIOIINX B IPUPO/IE.

3. CdhopmupoBaTh CIOCOOHOCTH pemaTh 3aAa4i NTpodecCHuoHaTbHON IeATeTbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAHUM.

4. ChopmupoBaTh COCOOHOCTH MPOBOAUTH U3MEPEHUS U HabOmroneHus, oOpabaTeiBaTh U
MIPEJICTABIAThH SKCIIEPUMEHTAIBHBIE TaHHBIC.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHHE CTyJI€HTAMH U YMEHHUE MCIOJb30BaTh: OCHOBHBIX MOHATHI, 3aKOHOB U MOJEJECH
(hbU3UKHU; METOJO0B TEOPETHUYECKOTO 1 IKCIIEPUMEHTAIBHOTO MCCIIEAOBAaHUN B (DU3UKE; METOJOB OLICHOK
MOPSIAKOB (PU3UYECKUX BEITMUMH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).
Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.
Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).
Nunexc qucuumiuael: 51.0.03.02.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben
UCIIOJIb30BAaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
dbyH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3Haet GyHAaMEHTaIbHbIC 3aKOHBI (PU3UKU

OIIK-1.2. Ymeer
aHAJTM3UPOBATH MPOOJIEMBI,
IPOLIECCHI U SIBIICHUS B
oOnactu QpU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($U3MUECKUX UCCIeI0BAaHU, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

YMmeeT ucnonbp3oBaTh GU3NIECKUE 3aKOHBI
NIPY PELICHUH 33/1a4 PO(HeCcCHOHATBHON
JIeSATEIbHOCTH

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4d

Braneer ¢pu3ndeckuM amnmapaTom st
penreHus mpohecCHOHABHBIX 3a71a4
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OIIK-2. Cnocoben OIIK-2.1. 3HaeT ocHOBHbIE 3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS

UCCIIeIOBaHM, 00pabOTKU 1
NpEeCTaBICHUS NOTYYESHHBIX
JTAHHBIX

CaMOCTOSTEIIEHO TPUHIUITBI TIPOBEICHUS (U3NIECKUX IKCIIEPUMEHTOB U IIPHUEMBI
IPOBOJIUTH AKCIIEPUMEHTAIBHBIX 00pabOoTKH Pe3yIbTaTOB U3MEPEHUH B BHJIE
AKCIEPUMEHTAIbHBIE HCCIICIOBAHUM U oTYeTa 10 JJabopaTopHOM padboTe
UCCIICIOBAHUS U MCTIOJIb30BaHUSI OCHOBHBIX
UCTIOJIB30BaTh OCHOBHBIE |TIPUEMOB 00pabOTKH U
npruemMbl 00padOTKH U NPEeCTaBICHUS IOTYYCHHBIX
NpeCTaBICHUS TAHHBIX
ITOJIy9CHHBIX JaHHBIX OIIK-2.2. Ymeer BoiOUpaTh | YMeeT BbIOUpaTh 3PPEKTUBHYIO METOAUKY
3 (PEKTUBHYIO METOTUKY (hUBUYECKUX HCCIIeIOBAHUN
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN
OIIK-2.3. Bnageer HaBblkamu | BnayneeT HaBbikamu 1a00paTOPHBIX
NPOBEICHUS UCCIIeIOBaHUH (PU3NYECKUX MPOLIECCOB
AKCIIEPUMEHTATIBHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npenojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI cocTaBiseT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesSTEIbHOCTH MPEICTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOI nesTeNbHOCTH
4acoB |1 cemecTp|2 cemecTp

KonTakTHas aynuTopHas padora 00y4aromuxcs ¢ 196 98 98
npenojasareyemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 96 48 48
IIpaxkTrueckue 3aHATUS 52 26 26
JlaGopaTopHbie 3aHITHS 48 24 24
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 92 46 46
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero
IToaroroBka K KOJZIOKBUYMY 24 12 12
[ToaroroBka Kk TECTHPOBAHUIO 12 6 6
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 12 6 6
[ToarotoBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 24 12 12
[TonroroBka Kk KOHTPOJILHOU paboTe 20 10 10
IToaroroBka u capaya JxK3aMeHa 72 36 36

OO0mas Tpy0eMKoOCTh (B 4acax) 360 180 180

Oo0mas TpynoemMkocTh (B 3.e.) 10 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa TUCHUIUIMHBI MO paszzenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
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tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus pasnenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB dopMupyemsie
JTUCIUTITUHBI 3aH., 9| 3aH., 9 | pad. |pad.,d KOMITETCHIHT
JK3aMeHa)
1 cemecTp
1 Mexanuka 10 8 8 16 42 OIIK-1, OIIK-2
2 Mounekynspras pusnka u 12 6 4 11 33 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DAeKTpOMarHeTu3mM 26 12 12 19 69 OIIK-1, OIIK-2
Hroro 3a cemectp |48 26 24 46 144
2 cemecTp
4 KonebaHus 1 BOJHEI 10 8 8 14 40 OIIK-1, OIIK-2
5 BonHOBas ¥ KBaHTOBas OoNTHUKA |12 10 12 17 51 OIIK-1, OIIK-2
6 AtomHas pu3UKa, SIEMEHTBI 26 8 4 15 53 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U (PUUKH
TBEPJIOTO Teya
Nroro 3a cemectp |48 26 24 46 144
Uroro |96 52 48 92 288

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3aenoB (TeM) AUCHUILIHHGI (B T.U. IO JICKIUSIM)

Haszpanus paznenos
(TeM) TUCIUTLINHBI

JIEKITHSIM)

Coxepxanue pa3nenoB (TeM) TUCIUILTAHEI (B T.4. O

TpynoemkocTb
(JIeKIoHHbIE
3aHATHUA), 9

dopMupyemble
KOMIIETCHIINH

1 cemecTp

1 MexaHnuka

Brenenne. ®uznka B cucTeMe €CTECTBEHHBIX HAYK.
O6mas cTpykTypa Kypca ¢pusuku. MexaHuka.
OcHOBHbIE KHHEMATHYECKUE XapaKTEPUCTUKU
MOCTYMATEIHFHOr0 U BPAIATENbHOIO JBUKEHUS
MNuepuunanbHbie cucTeMbl OTCUETA U 3aKOHBI HbIOTOHA.
Cunpl B MexaHuke. Pabota u kuHeTH4yecKasi SJHEpTusl.
KoHcepBaTHBHBIE CHITBI M IOTEHITHATBHAS SHEPTHS
CBsi3b MEX/y CUJION U TTOTEHIMAIBHOMN HEeprueil. 3akoH
COXpaHEHUS TIOJTHON MEXaHWYECKOH SHEPTHUH B TOJIE
MOTEHI[UAIBHBIX CUJI. 3aKOH COXPaHEHUS! UMITYJIbCA.
AOGCOIIOTHO YIIPYTHI N HEYIPYTHH yAapsl
Heunepuunansneie cuctemsl oTcuéta. CHIIBI HHEPIUU.
JIBYO>KEHHUE B I10JIC TATOTCHUS
[TonsiTre abconmoTHO TBepAOro Teiaa. OCHOBHOE
ypaBHEHHUE THWHAMUKHU a0COJIOTHO TBEPOTO Tea.
MowmeHT uHepuui. MOMeHT cuiibl. MOMEHT UMITyJIbCa
3aKoH COXpaHEeHUs MOMEHTa umnyJbca. Kunernyeckas
SHEPTHS BpalIaloNIeTrocs Tena

10 OIIK-1

Hroro

10
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2 MonekynspHas
(buzmka n
TEepMOANHAMUKA

Mukpococtosinue U MakpococTosiHue. yHkunu
COCTOSIHMSL. Y PaBHEHUS COCTOSIHUS HICATBHOTO U
peanbHOrO ra3a. PacrpeneneHnue s3HepIruu Mo CTENEHIM
cB000bI. DYHKIIMHU TIpoIIeCca.

BHyTpeHHss sHEPTUs UACAIBHOTO U PEAIbHOTO Tasa.
Paborta. IlepBoe Hagano TEPMOANHAMHUKH.
AnrabaTudecKuii mporecc.

TennoéMkocTh uaeanbHOro raza. Kparkue ceenenus us
TEOpHUH BeposITHOCTEN. Pacnipenenenus Moeky no
CKOPOCTAM U KUHETHYECKUM SHEPTUSIM.
Bapomerpuueckas dhopmyna. Pactipenenenne MoneKkyn
T10 TIOTCHIMATBHEIM SHEPTHUAM (pacipeieicHne
Bonwsimana). Pacnipeneneane Makcsemia-bonbiimana.
Craructuueckuii Bec 1 dHTponus. OO0paTuMble U
HeoOpaTUMBbIe MPOIECcChl. 3aKOH BO3PACTaHUS SHTPOITHH.
Tperbe Hauano TEPMOJUHAMUKU. TePMOTUHAMUYECKUN
CMBICJI SHTPONUH. TernoBble MaIIUHBL.

12

OIIK-1

Hroro

12
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3 DneKkTpoMarHeTu3M

TToHsiTHE 2MEKTPOCTATUYECKOTO MOJIsl. XapaKTEPUCTUKHI
anekTpuueckoro nost Teopema I'aycca st BekTopa
HaANPSHKEHHOCTH JEKTPOCTATHUECKOTO MOJIS B BaKyyMe.
ITpumenenue teopemsl I'aycca k pacuety
HaIPSKEHHOCTH 3JIEKTPUUECKHUX MOJIEH.

Pabota cun anexrpuueckoro noist. Teopema o
LUPKYJSIIUHN BEKTOPa HAIPsHKEHHOCTH 1o, [loTeHmman
U Pa3HOCTh MOTEHIUAIOB. CBSI3b MEXIY
HaNPsHKEHHOCTBIO U oTeHIuanoM. Pacuer
NOTEHIHAJIOB MPOCTEHINX 3IEKTPUUECKUX MONEH.
ONEKTPUYECKOE MOJIE JUIOIS. DIEKTPUUECKUI TUIIOIb
BO BHEIIIHEM JJIEKTPUYECKOM T0JIE. SIBNIEeHUE
TIOJIIPHU3AINH JUAICKTPUKOB. [10IsIpru30BaHHOCTE
OUDJICKTPUKA U AUIJICKTPUUIECKast BOCIPUUMYHUBOCTD.
OnexTpudeckoe cMmerenue. Teopema ["aycca mis
BEKTOPA HJIEKTPUUECKOr0 CMEIICHUS. DINEKTPUIECKOE
H0JIE B IUAJIEKTPHUKE. Y CIIOBUS HA TPAHULE IBYX
JIUAJIEKTPUKOB.

DNEKTpUIECKOE TOJIE BHYTPU IPOBOIHUKA U Y €TO
MOBEPXHOCTH. PacpeneneHue 3apsaa B IPOBOIHUKE.
[IpoBOAHUKH B JIEKTPUUECKOM TIOJIE.
OneKTpoEMKOCTh YEJUHEHHOTO MPOBOAHMKA.
Kongencatopsl. DHeprus 3apseHHOI0 KOHJIEHCATOPA.
OHeprus >nekTpudecKoro moist. OOsEMHAS IIIOTHOCTH
SHEPTHUH.

IHoctosiHHBIH 3neKTpuyecKuil ToK. Cuiia ¥ MI0THOCTD
TOKa. 3aBUCUMOCTb IJIOTHOCTH TOKA OT XapaKTEPUCTHK
HOCUTEJIEH TOKA. Y pPaBHEHUE HEIIPEPBIBHOCTH IS
IJIOTHOCTH TOKA.

CroponHue cuiibl 1 3.1.C. 3akoH Oma u JIxoyns —
Jlenna B nuddepeHnMaNbHON 1 HHTETpaIbHOM dopMe.
MoiHocTs TOKA.

MarnuTHoe nosie B Bakyyme. 3akoH buo-Casapa-
Jlarutaca. Teopema ["aycca i BeKTOpa MarHUTHOM
WHIYKIIWN.

TeopeMa 0 UMPKYJISUUU BEKTOPAa MATHUTHOW UHITyKLUU.
Ilone conenounna u Topouaa.

JBr>KeHue 3apsiioB U TOKOB B MarHUTHOM MoJie. Cuia
Awmmnepa. Cuna Jlopenna. PaboTa, coBeprraemast mpu
nepeMellleHUH MTPOBOJHUKA U KOHTYpa C TOKOM B
MAarHUTHOM IIOJI€.

MarsuTHOE€ 1oJie B BelecTse. Buibl MarHeTUKOB.
Hamarauyennocts. Bextop HanpsikEHHOCTH
MarHUTHOTO MOJIsl. MarHUTHas! IPOHULIAEMOCTh CPEIbL.
TeopeMa 0 IUPKYJISIUU BEKTOPA HATIPSKEHHOCTH
MarauTHOTO moiist. D¢ dext Xomra.

SIBnenue snexrpoMarauTHON nHAYKUUU. [IpaBuiio
Jlenua. Ilpupona 3.4.c. uHAyKUMU. SIBIeHHE
CaMOUHIYKIIHH.

NuaayktuBHOCTH. B3anmHuas naaykuus. Tok npu
3aMbIKaHUH U Pa3MbIKAHUH LIETIH.

DHeprus MarHuTHOTO 1o, OOBEMHAS TUIOTHOCTD
SHEPTHUU.

Buxpesoe anekrpuyeckoe noue. Tok cMeleHuUs.
VpaBHenus MakcBeisia B UHTETpajJbHON U
muddepeHuatbHon Gopmax. OTHOCHTEILHOCTh
3EKTPUYECKOI0 U MarHUTHOTO I10JIEH.

26

OIIK-1

Hroro

26
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Hroro 3a cemecTp

48

2 cemecTp

4 KonebaHus ¥ BOJHBI

Mexannueckue xKojiebanus. MneanpHbIil
rapMoHHYecKui ocuniatop. Auddepennumansaoe
YpaBHEHUE rapMOHUYECKOT0 OCLIIISATOPA U €T0
pelenre. AMIUTUTY/a, yacToTa 1 (haza KojaeOaHui.
OHeprus rapMOHUIEcKOro Konebanus. CBOOOIHBIE
3aryxarolye KojaeOaHus OCHILIATOPA C OTEPSIMHU.
BrinyxaeHHbIe KoeOanus. CroxeHne KojaeOaHni
(Onenns, purypst Jluccaxy).

OnexTpoMarHuTHEIE Koliebanus. CBOOOMHBIC KONICOaHHS
— cOOCTBEHHBIE U 3aTyXaromue. BeIHyKaeHHbIE
KoneOanust. Pe3oHaHC TOKa U HAIIPSKCHUS.
IlepemeHHBII TOK.

BosHb! B ynipyroii cpezne. Y paBHeHUE BOJHEL. [[nuHa
BOJTHBI, aMIUTUTY/1a BOJHBI, BOTHOBOE YHCIIO, (ha3a
BoJTHBL. Pa30Bast CKOPOCTH YNPYTHX BOJIH B ra3ax,
JKUAKOCTSIX U TBEPIBIX Tenax. [ pymnmoBas CKOpOCTb.
BonHoBoe ypaBHeHHe.

OHepreTUYeCcKre XapakTepPUCTUKH YIPYTHUX BOJH.
Bekrop YmoBa. MnTepdepennns u audpaxiys BOIH.
Crosune BonHbL. Dddekt Jlomaepa B akycTHKe.
OnexTpomMaruuTHBIE BOTHEI (OMB). YpaBHenus
IUTOCKHX U ChepruecKuX BOIH. BoaHOBOE ypaBHEHHE
IUTSL SIIEKTPOMArHUTHOTO TI0JIS1. DHEPTreTUYECKUE
xapaktepucTuku SMB.

10

OIIK-1

Htoro

10

5 BonHoBag u
KBAHTOBAs OIITHKA

KorepenTHOCTh cBeTOBBIX BOTH. HTEpdhepeHIus cBeTa
OT JIBYX KOTE€PEHTHBIX HCTOUYHUKOB. OmbiT FOHTA.
WuTepdepennns cBeTa B TOHKUX TUICHKAX.
IIpoceeTnenne ontuku. MaTEpdepomMeTpshl.

Judpakuus cBeToBbIX BoyH. [Ipuniun [ roireHca-
Openens. Meron 308 @penens. Judpakmus Openens
Ha oTBepcThH u aucke. udpaxmus Opaynrodepa Ha
OJTHOM menH U AN(PAKINOHHON peIeTKe.
Pa3pemraromiast ctocoOOHOCTH ONTHYECKUX TPHUOOPOB.
Tlonsipuzanus ceeta. EcTeCTBEHHBIN U MOJISPU30BAHHBIN
cgeT. [losnydenue u aHanu3 TMHEHHO-TIOJIIPU30BAHHOTO
cBeTa. 3akoH Maitoca.

ITonsipusanus ceera npu oTpaxkeHuu. 3akoH bprocrepa.
JBoiiHoe nyuenpenomienue. [IpoxoxaeHue cBera uepes
(hazoBrle iacTHKU. MHTEpdepentus
MOJISIPU30BAHHOTO CBETA.

BsaumoneiictBue uzinydenus ¢ BemectBoM. Hopmanbhas
U aHoMaJibHas aucnepcuu. [lornomenue ceera. 3akoH
Byrepa. Cssi3p qucnepcuu ¢ norioueHueM. Paccesnue
CBeTAa.

TemnoBoe U3Ty4eHUE U TIOMUHECIICHITHS.
CrekTpalibHbIe XapaKTEPUCTUKHU TEIJIOBOTO H3ITYUCHUS.
AGcoroTHO YepHoe Teio. 3akoH Kupxroda. 3akoH
Credana — bonmsimana. 3akonsl Buna, @opmyiia
[Inanka. KBanTOBOE OOBSICHEHNE 3aKOHOB TEIUIOBOTO
V3ITyYCHYISL.

KopmyckynsapHo-BoTHOBO# myanu3m cBeTa. DPPexT
Komnrona. [laBieHue cBera.

12

OIIK-1

Hroro

12
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6 AtomHas u3uka,
3JIEMEHTHI KBAHTOBOM
MEXaHUKH U (PU3UKU
TBEPJIOTO Tela

BonnoBsie cBoiicTBa MUKpouacTuil. I unoresa nie
Bpoitna. Judpakiwst mukpodacTuil. COOTHOILICHHE
HeomnpenenénHocrtel [efizenoepra. Bomnosast GyHKIus,
ee cTaTucThuueckuit cMpici. YpaBHenue [lpenunrepa.
KBanrtoBas yacTuia B NpsIMOYrojJbHOW NOTEHIUAIbHON
sime. Ily4ok yacTull B moJie mpsiMOyTroJbHOTO
MIOTEHLUANBHOTO Oapbepa. TyHHenbHEIH 3 deKT.
[HonsiTe COOCTBEHHOTO MATHUTHOI'O MOMEHTA YaCTULIBI
u crivHa. [1onHbBI MOMEHT UMMy IbCa YACTULIBI U
MOJIHBIA MAarHUTHBIN MOMEHT.

KBaHTOBO-MeXxaHMUECKOE OTUCAHUE AaTOMOB.
Craunonapsoe ypasaenue Lllpenunrepa g aroma
Bozopoaa. BonHOBBIEe (GyHKIMM U KBAHTOBEIC YUCIIA.
Teopust MHOTO3MIEKTpOHHOTO aroma. [Ipunnun [Haymu.
Kparnocts Boipoxaenus. [IpaBuna or6opa mis
KBaHTOBBIX MEPEX0/I0B. MeXaHWYEeCKUH U MarHUTHBIN
MOMEHTHI aTOMOB. [' MpoMaruuTHoe oTHoeHue. OnbIT
ITtepna u I'epnaxa. Dpdext 3eemana u Llltapka.
OMITHPUYECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyna bansmepa.

OCHOBBI KBaHTOBOH CTaTHCTHYECKOH pu3ukh. [IpuHINT
TOXXJICCTBEHHOCTH YacTHIl. BO30HBI 1 PepMHUOHEL.
®da30B0OE IPOCTPAHCTBO U (PYHKITUS PACTIPEIACTICHIIS.
Pacnpenenenus bose — Oitniureiina u ®epmu — Jupaxa.
TTousiTHe IIOTHOCTH COCTOsIHUI. DOTOHHBIN UeaIbLHBIN
ra3. Pacnipenenenue ¢poronos mo sueprusm. ®opmyna
IInanka.

DneKTpOHHBIN ujealbHbIN Ta3. Pacnpenenenue
3JIEKTPOHOB IO 3HEPTUSIM MPU Pa3TUUHBIX
TeMIeparypax. 3aBUCUMOCTb YpoBHs DepMu OT
TEeMIEepPaTypPHL.

Teopust TEIIOEMKOCTH TBEPABIX TeN. DJIEMEHTHI
Kkpuctauiorpadguu. TermioBsle KojeOaHus
KpUCTaJNIMYECKOH peteTky. TemnnoBble cBOWCTBa
TBepAbIX Tell. Teopus TEMI0EMKOCTH DUHINTEHHA.
Teopus Terutoemkoctu Jlebast.

DJIeMEeHThI 30HHOH TEOpUH TBEPIBIX Tel. Paciienienne
SHEPreTHYECKUX YPOBHEW MPH 00pa3oBaHUU
KPUCTAJNIMYECKOHN pelieTKU. DHEePreTUYECKHUEe 30HbI B
KpHUCTaiax.

Pacnpenenenue 31eKTpOHOB MO SHEPTETUYECKUM 30HAM.
Merauibl, NOIYNPOBOJIHUKHI U JUAIEKTPUKH B 30HHOM
tTeopun. KBaHTOBas TEOpUs NEKTPOIIPOBOAHOCTH
TBEPIBIX TEIl.

26

OIIK-1

Hroro

26

Uroro 3a cemectp

48

Hroro

96

HaumeHoBaHMe NpakTHYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuue 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuia 5.3 — HauMeHoBaHUE MPAKTUYECKUX 3aHITHI (CEMUHAPOB)

HasBanus pasnenos
(TeM) TUCIUIUTAHBI

(cemuHapoB)

HaunmeHoBaHue npakTuyeckux 3aHiITuil | TpynoeMKoCTb,

dopmupyembie
KOMITETEHIINH

1 cemecTp
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1 Mexanuka KunemaTtuka noctynatenbHOro u 2 OIIK-1, OIIK-2
BpaIIaTEIbHOTO JIBHXKECHHS
3aKOHBI TUHAMUKH MOCTYNATEIbLHOTO 2 OIIK-1, OIIK-2
JIBUKECHUS
3aKOHBI IMHAMHUKHU BpalaTeIbHOTO 2 OIIK-1, OIIK-2
JIBUKCHUS
PaGora u 3HEprus. 3aKOHBI COXpaHEHUS 2 OIlIK-1, OIIK-2
Hroro 8
2 MonekynspHas MonekyIapHO-KUHETUYECKAs TEOPUs 2 OIIK-1, OIIK-2
uzuka u Knaccuueckue cTaTuCTUKH, H30TIPOLIECCHI 2 OIIK-1, OIIK-2
TEpMOAMHAMHUKA WJieaIbHOrO rasa
[TepBoe Havyano TEPMOJUHAMUKH, 2 OIIK-1, OIIK-2
SHTPOMHSI, BTOPOE Hauajao TEPMOAMHAMUKHI
Htoro 6
3 DnekTpoMarHeTus3M | DIEKTPOCTaTHUECKOE TI0JIE B BAKyyMe. 2 OIIK-1, OIIK-2
Teopema Octporpaackoro-I'aycca st
HaIPSKEHHOCTH OIS
PaboTa, moTeHuanm 3J1eKTpOCTaTHIECKOTO 2 OIIK-1, OIIK-2
nosist (OCIT). Dueprust DCII
OCII B BewecTBe. DIEKTPUUECKHI TOK B 2 OIIK-1, OIIK-2
MeTaax
Maruutnoe none (MII) B Bakyyme. Bexrop 2 OIIK-1, OIIK-2
MarHuTHOM UHAYKIMHU. 3akoH buo-CaBapa-
Jlannaca
[Tepemenienre NpoBOJHUKOB C TOKOM B 2 OIIK-1, OIIK-2
MII. [IBmxenue 3apsaoB B MII.
SIBIIeHUE DIEKTPOMAarHUTHOW UHAYKLWH. 2 OIIK-1, OIIK-2
DHeprusi MarHUTHOTO MOJIsS
Hroro 12
Uroro 3a cemectp 26
2 cemecTp
4 Konebanus u ["apmonmueckue KoneOaHus 2 OIIK-1, OIIK-2
BOJIHBI 3aryxatomue Kojiebanus. BeiHyX1eHHbBIS 2 OIIK-1, OIIK-2
KOJIeOaHUs Pa3IMIHON TPUPOIbL. Pe3oHaHc
BomHel B ynipyrou cpene. 2 OIIK-1, OIIK-2
DNeKTPOMarHUTHbBIE BOJHBL. DHEPIUs 2 OIIK-1, OIIK-2
BOJIHBI
Hroro 8
5 BosiHOBas u Wutepdepennus ceera. OnbiT FOHTA. 2 OIIK-1, OIIK-2
KBaHTOBAsl ONTHKA WuTepdepenius cBeTa B TOHKUX MIICHKAX.
Hudpaxus cera. 2 OIIK-1, OIIK-2
[Tonspuzanus cBera 2 OIIK-1, OIIK-2
TermnoBoe n3nyueHue 2 OIIK-1, OIIK-2
Bremnnit porospdexr. dpdexr 2 OIIK-1, OIIK-2
Komnrona. /laBnenue cBera
Hroro 10
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6 AtomHas pu3uka, |BoJIHOBBIC CBOMCTBA BEIIECTBA. 2 OIIK-1, OIIK-2
AJIEeMEHTHI KBaHTOBOM | COOTHOIIIEHHE HEOTIPEACIICHHOCTEH.
MEXaHUKH U QU3UKK | Vpaprenne IIpemunrepa. MuUKpodacTHIA 2 OIIK-1, OIIK-2
TBEPAOTO TEIa B ITIOTeHIUAILHOM siMe. KBaHTOBO-
MEXaHUYECKOE OMMCAHUE CTPOCHUS U
CIIEKTPOB aTOMOB.
KBaHTOBBIEC CTAaTUCTUKH 2 OIIK-1, OIIK-2
TerutoBble CBOMCTBA TBEPABIX TEI. 2 OIIK-1, OIIK-2
DIIEKTPONPOBOTHOCTH METAIIOB U
MOJIyIPOBOJIHUKOB
Hroro 8
Hroro 3a cemectp 26
Hroro 52
5.4. JlabopaTopHbIe 3aHATHSA
HaunmenoBanme 1abopatopHbIx paboT mpuBeACHO B TadmuIe 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOpHBIX padboT
HaszBanus pasnenos (tem)| HammenoBanue 1abopaTopHBIX TpyaoeMKocTs, dopmupyemsble
JUCLIUIIAHBI pabot q KOMITETCHIINH
1 cemecTp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpallleHus
Junamuka mastHuka ObepOeka 4 OIIK-1, OIIK-2
Hroro 8
2 MonexkynspHas ¢pusuka |M3ydenue pacnpeaeneHus 4 OIIK-1, OIIK-2
U TepMOJMHAMUKA Makcsenna
HUrtoro 4
3 DeKTpOMarHeTu3mM N3ydeHue 31eKTpoCcTaTHYeCcKOro 4 OIIK-1, OIIK-2
oJIs
N3ydeHne MarHuTHOTO I0JIA Ha OCU 4 OIIK-1, OIIK-2
KpPYTOBOTO BUTKA
Ornpezenienne yaenabHOro 3apsiaa 4 OIIK-1, OIIK-2
3JIEKTpPOHA METOI0M MarHeTpoHa
Hroro 12
Hroro 3a cemectp 24
2 cemecTp
4 Konebanus 1 BOJHBI N3ydenue 3aTyxaronmx 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KosieOaHui
N3yueHne BbIHYKIECHHBIX 4 OIIK-1, OIIK-2
ANEKTPOMArHUTHBIX KOJIeOaHUi
Hroro 8
5 BonHoBas u kBanToBasi |M3ydenue uaTepdepeHIInm OIIK-1, OIIK-2
OITHKA Ja3€pPHOT0 U3IyUYEHUS
Nzyuenne nudpakiuu 1a3epHOro 4 OIIK-1, OIIK-2
U3ITy4YEHUS
Wzydenue BHemHero ¢porodddexra 4 OIIK-1, OIIK-2
Hroro 12
10
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6 AtomHas dusuka, N3yueHne criekTpa u3inydeHus 4 OIIK-1, OIIK-2
AJIEMEHTBI KBAaHTOBOM aTOMOB BOJOPOJIA
MEXaHUKHU U PU3UKU
TBEPAOIO Tenqe)l Hroro 4
Hroro 3a cemectp 24
Hroro 48

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTebHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.

Tabmuia 5.6 — Buabsl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN
Hasganus pasnenoB | Bunsl camocrosarensHol | Tpynoemkocts, | dopmupyemsie DOpMbI KOHTPOIS
(Tem) TUCIUTUTAHBI paboThI q KOMIIETEHIINHU

1 cemecTp

1 Mexanuka IToaroroBka k 4 OIIK-1 Konnoksuym
KOJUIOKBUYMY
IToaroroBka k 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[TonroroBka K 3amure 2 OIIK-1, OIIK-2 |3amura oTyeTa 1o
oTYeTa 1o JlabopaTopHOU nabopaTtopHoi
pabore pabore
IToaroroBka k 4 OIIK-1, OIIK-2 | JlaboparopHas
nabopaTopHoii padote, pabota
HaIlMUCaHWe OTYeTa
IToarororka k 4 OIIK-1, OIIK-2 KonTponbsnas
KOHTpPOJIbHOM paboTe pabora

Hroro 16

2 MonekynsipHast IToaroroBka k 4 OIIK-1 Konnoksuym

duzuka u KOJUIOKBUYMY

TE€pMOJIUHAMHKA IloaroroBka k 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[TonroroBka K 3amure 1 OIIK-1, OIIK-2 |3amura oTyeTa 1o
oTYeTa 10 JlabopaTopHOU nabopaTtopHoOi
pabore pabore
IToaroroBka k 2 OIIK-1, OIIK-2 | JlaboparopHas
nabopaTopHoii pabdote, pabota
HalMUCaHWe OTYeTa
IToaroroBka k 2 OIIK-1, OIIK-2 KonTponbnas
KOHTpPOJIbHOM paboTe pabora

Hroro 11
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3 [Togroroska k 4 OIIK-1 Komnoksuym
DIEKTPOMArHeTH3M | KOJUIOKBHYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 3amure 3 OIIK-1, OIIK-2 |3ammuTa oT4eTa 1o
OTYeTa 1o JIabopaTOpHOU nabopaTopHOit
pabote pabote
[ToaroroBka k 6 OIIK-1, OIIK-2 | JlaboparopHas
naboparopHoii padore, pabora
HAIMCAaHUE OTYETa
[TonroroBka k 4 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIBHOU padoTe paborta
Htoro 19
Hroro 3a cemectp 46
IloaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
2 cemecTp
4 Konebanus u IloaroroBka k 4 OIIK-1 KomnmokBuym
BOJTHBI KOJUTOKBUYMY
[TonroroBka k 2 OIIK-1, OIIK-2 | TectupoBaHue
TECTUPOBAHUIO
IToaroTroBka k 3amuTe 2 OIIK-1, OIIK-2 |3amnura oT4yeTa 1o
OTYeTa M0 JIabopaTOpHOU nabopaTtopHOit
pabote pabote
[ToxroroBka x 4 OIIK-1, OIIK-2 | JlabopaTopHas
naboparopHoii padore, pabora
HAIMCAHUE OTYETa
[TonroroBka k 2 OIIK-1, OIIK-2 KonTponbshas
KOHTPOJIBHOU padoTe paborta
Hroro 14
5 BousiHOBas u [Togroroska k 4 OIIK-1 Komnoksuym
KBAHTOBAs ONITHKA  |KOJUIOKBHYMY
[TonroroBka k 2 OIIK-1, OIIK-2 | TectupoBaHue
TECTUPOBAHUIO
IToaroroBka k 3ammTe 3 OIIK-1, OIIK-2 |3amnura oTyeTa 1o
OTYeTa 10 JIabopaTOpHOU nabopaTopHOit
pabote pabote
[TonroroBka x 6 OIIK-1, OIIK-2 | JlabopaTopHas
naboparopHoit padore, pabora
HAIMCAHUE OTYETa
IloaroroBka x 2 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIBHOU padoTe paborta
Htoro 17
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6 AtomHas ¢pusuka, |[loxroroBka k 4 OIIK-1 Komnoksuym
DJIEMEHTBI KOJUIOKBUYMY
KBAaHTOBOH [ToaroToBka K 2 OIIK-1, OTIK-2 | TectupoBanue
MEXaHUKU U QU3UKH | TecTUpPOBAHHUIO
TBCPIIOTO TCIIa IToAroTOBKA K 3alIHTE 1 OIIK-1, OIIK-2 |3amura oT4yera 1o
OTYeTa 1o JIabopaTOpHOU nabopaTopHOit
pabote pabote
[ToaroroBka k 2 OIIK-1, OIIK-2 | JlaboparopHas
naboparopHoii padore, pabora
HAIMCAaHUE OTYETa
IToaroroBka x 6 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIBHOU padoTe paborta
Hroro 15
Hroro 3a cemectp 46
IloaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
Hroro 164

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHATHI
o Bunpl yueOHOI esTenbHOCTH
Kgﬁhnqgf g}fr;;e Jlek. | IlIpak. | JIa6. | Cam. DopMBI KOHTPOJIA
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3ammura oT4era 1o ysabopaTopHOil paboTe,
Komnoksuym, Kontponsnas pabora,
JlaGopaTtopnast pabota, TectupoBaHnue,
DK3amMeH
OIIK-2 + + +  |3ammra otdera 1o J1abopatopHoi padore,
Konrtponsnas pabdora, JJabopaTopHas padora,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCcs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH
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. . MaxkcumanbHbII
MaxkcumanbHbI MaxkcumanbHbII
6asu1 3a Iepuos Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuoa
mexnay 2KT u na CEMECTp
Hayana cemectpa | Mmexnay 1KT u 2KT
KOHeIl cemecTpa
1 cemecTp
3amura oTUeTa Mo 5 15
nabopaTopHoi paboTe
KonnokBuym 10 30
Konrtponsnas padora 3 10
JlaGopaTtopHnas pabota 3 9
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TectupoBanue 2 2 2 6
OK3aMeH 30
HToro Makcumym 3a epuo. 23 24 23 100
Hapacratomum utorom 23 47 70 100
2 cemecTp

3amuTa oT4eTa 1o 5 5 5 15
nabopaTopHoii pabote

KonnokBuym 10 10 10 30
KoHnTtponbhas pabota 3 4 3 10
JlaGopatopHas pabota 3 3 3 9
TectupoBanue 2 2 2 6
OK3aMeH 30
HToro Makcumym 3a epuo. 23 24 23 100
Hapacratomum utorom 23 47 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. CasenbeB, . B. Kypc o6mieit ¢pusuku : yuedHoe nmocobue : B 3 romax / M. B. CaBenbeB. — 14-¢
u3., crep. — Cankr-IletepOypr : Jlanb, [0. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c¢. — ISBN 978-5-8114-0630-2 [DOnexTpoHHBIN pecypc]: — Pexum npocryna:
https://e.lanbook.com/book/98245.

2. Casenbes, 1. B. Kypc obmeit ¢pusuku : yaedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Towm 2 : DIeKTpUYECTBO U MarHeTU3M. BOJIHBI.
Ontuka — 2019. — 500 c. — ISBN 978-5-8114-3989-8 [DOnexkTpoHHbI# pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/113945.
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3. Cagennes, U. B. Kypc pusuku : yue6Hoe mocobue : B 3 tomax / U. B. CaBenveB. — 7-€ usm.,
crep. — Canxkr-IlerepOypr : Jlansp, [6. r.]. — Towm 3 : KBanToBas ontuka. AtomHas pusuka. Ousuka
TBepaoro tena. u3zuka aTOMHOTO siApa U 3aeMeHTapHbiX yactuln — 2019. — 308 c¢. — ISBN
978-5-8114-4254-6 [ DnexTpoHHBI pecypc|: — Pexum nocryna: https://e.lanbook.com/book/117716.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Casenses, 1. B. COopHuK BOmpocoB U 3a7a4 no obmei ¢pusnke : yuebnoe nocobue / U. B.
CagenbeB. — 9-e u3a., crep. — Cankr-IletepOypr : Jlanb, 2019. — 292 c. — ISBN 978-5-8114-4714-5
[DnexTpoHHBIH pecypc]: — Pesxxum goctyna: https://e.lanbook.com/book/125441.

2. Uponos, U.E. 3agaun no obuieii ¢pusmnke: YueOHoe mocodbue [DneKTpoHHBIH pecypc] : yueo.
nocobue — DnexkTpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 420 ¢ [DaexTpoHHBIH pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/99230.

3. BonHOBas M KBaHTOBas ONTHKAa: Y4eOHO-METOJMUECKOE MocoOue MO ayJUTOPHBIM
NPAaKTUUYECKUM 3aHIATUAM U caMocTosTenbHoi pabdote / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnexTpoHHBH pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/7694.

7.3. Y4eOHO-MeTOANYeCKHEe MT0COOUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Mexanuka: Y4eOHO-METOANYECKOE MOCOOHE MO ayJUTOPHBIM MPAKTUUYECKUM 3aHITUIM H
camocrositenbHor padote / FO. A. I'puboB, A. A. 3enus - 2018. 64 c. [DnekTpoHHBI pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7662.

2. MonekynspHas Qu3nka U TEPMOJUHAMUKA: YUEeOHO-METOIUYECKOE TTOCOOHUE MO ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSIM U caMOCTOoATeNbHOM pabote / B. A. BypnoBunun - 2018. 85 ¢. [DneKTpoHHBIH
pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/7520.

3. DIeKTpUYEeCcTBO U MarHeTU3M: Y4eOHO-METOAMYECKOE TTOCOOHE M0 ay TUTOPHBIM MPAKTUIECKUM
3aHATUSM U camocTosATenbHOM pabore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7729.

4. Konebanus U BOJHBI: Y4eOHO-METOAMYECKOE MOCOOHE MO ayAUTOPHBIM MPAKTUYECKUM
3aHATHAM B caMocToATenbHON padoTe / A. C. Kiimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7652.

5. BonHoBas u KBaHTOBas ONTHKA: Y4eOHO-METOAMYECKOE MocoO0Hue MO ayAuTOPHBIM
MPaKTUYECKUM 3aHATUAM U camocTosTenbHoi pabore / JI. B. Opnosckas, E. B. BanoBa, A. B.
OpnoBckasa - 2018. 127 c. [DOnexTtpoHHBU pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/7694.

6. AtoMHas ¢u3uKa u (pusuka TBEPAOro Tena: Y4eOHO-METOANUYEeCKOe T0CO0Ue MO ay JUTOPHBIM
MPAKTUYECKUM 3aHATHSAM U caMocTosTenbHOM padote / A. B. Jlsuun, FO. I1. YUyxkkoB - 2018. 147 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7691.

7. Kunematuka paBHOYCKOPEHHOTO BpalleHus: PykoBoICcTBO K 1abopaTopHOil pabdoTte no ¢usuke /
B. A. bypaoBuuun - 2019. 13 c. [DnexTpoHHBIH pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/8966.

8. Usyuenue pacnpenenenus MakcBesia: MeToaudeckue yka3zaHus K JabopaTopHoii padote / B.
A. bypaoBuuun - 2018. 9 c. [DnexkTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/7643.

9. N3ydeHue 31EKTPOCTATHUECKOTO Mojsi: MeTonuueckue yka3zaHus K JabopaTopHoi paboTe mo
¢usuke / A. C. Knumos, A. A. 3enun - 2020. 14 c. [DnexTpoHHBIN pecypc]: — Pexum pocrymna:
https://edu.tusur.ru/publications/9266.

10. M3ydyeHue MarHUTHOTO MOJs KPYroBOro Toka: MeTtoauueckue yka3aHHs K J1abopaToOpHOM
pabote mo ¢pusuke / A. C. Knumos, A. A. 3enun - 2020. 13 c. [DnexkTpoHHbIN pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9262.

11. Onpenenenue yaeabHOTO 3apsiga 3JEKTPOHA METOJAOM MarHeTpoHa (MarHeTpoOH):
Metoaunueckue ykasaHus K nabopatopHoit pabore nmo gusuke / 0. A. bypauesckuii - 2020. 16 c.
[DnexkTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/9267.

12. M3yyeHue 3aTyXxamwUIUX 3JIEKTPOMATHUTHBIX KoyieOaHUI: Mertoauueckue ykazaHHUS K
nabopatopHoii pabore o ¢usuxe / A. B. Tronskos, B. A. bypaosunusn - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/9261.
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13. N3ydeHne BBIHYKICHHBIX JIEKTPOMArHUTHBIX KOJIeOaHMi: Y4eOHO-METOINYECKOe ITOCcCoOue 1Mo
¢usuke / B. A. Bypmnosunun - 2020. 13 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/9281.

14. N3ydenue nuaTepdEpeHINN JIA3ePHOTO U3TydeHHUs: PyKOBOJCTBO K JabopaTOpHOU paboTe mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

15. U3ydenue audpakiuu J1a3epHOTO H3JIYyYCHHUS OT KPYTrJIoro orBepcTusi: PykoBoacTBO kK
nabopatopHoit padore o ¢usuke / JI. B. Opnosckas, A. B. Opnosckas - 2019. 13 c. [DnexkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8961.

16. Buemnauii porosrddexr. U3yuenne 3akona CrtoneroBa u mpoBepka Gopmyinsl DWHIITEHA:
MeTtoauveckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

17. N3ydyeHue cnekTpa aTOMOB BOJ0Opoaa: MeToauuecknue ykazaHus K JlabopaTopHOW paboTe mo
¢usuke / A. C. Knumos, H. I1. Konnpartsesa - 2019. 15 c. [DnekTpoHHbIi pecypc]: — Pexxum moctymna:
https://edu.tusur.ru/publications/9054.

7.3.2. YueOHO-MeTOANYECKHE MTOCOOHS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPO(eccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOH TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS 7Sl MPOBEICHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYNIOBBIX U
WHIUBUIYabHBIX KOHCYJIbTAIMH, TOMEIIEHUE JJI MPOBEACHUS TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOYHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 325 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- IaTepakTuBHAS MMaHEIb;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MarauTHO-MapKepHas JOCKa;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

VYyeOHas aynuTopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS [l POBEICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE ISl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 307 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- InTepakTUBHAs MaHEIb;

- Kamepa;

- Muxkpodos;

- Tym0Ga i1t mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

VYyeOHas aynutopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l MPOBEICHUS 3aHATUN CEMHHAPCKOTO THUIIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUYaIbHBIX KOHCYJIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEr0o KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 305 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopust BOJHOBOIM ONTHKHU: yuyeOHAst ayAUTOPUS JJI IPOBEACHUS 3aHATHI MPAKTUYECKOTO
TUINa, yueOHast ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 210 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IIT.;

- McrouHuk cBera cekTpa BoJopoJa - § IIT.;

- JlaGopatopusiit Mmaket "[lonspusanus ceera” - 6 mrT.;

- MaruuTHO-MapKepHas J0CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

JlaGoparopust J1a3epHON ONTHUKHU: Y4eOHAst ayAUTOPHS JUIsl IPOBEACHUS 3aHATHIH MPAKTUYECKOTO
TUINa, yueOHast ayAUTOpUs AJIsl MPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 235 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- I'ennoneoHoBbIN nazep - § wiT.;

- Onruyeckasi CKaMbs ¢ IPUHAUIEKHOCTIAMH - 8 IIT.;

- MaruutHo-MapKepHas J0CKa;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydyeOHas ayIUTOpUs JIsl IPOBEICHUS 3aHATHUH
MPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 219 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JIaGopaTopHbIif MakeT "DIeKTpu4ecTBO U MarHeTu3m" - 12 mr.;

- Y4eOHO-11a00paTOpHBIN CTEH]I 110 3JIEKTPOIUHAMUKE - 3 IIT.;

- Konrpomnep usmepennii - 12 mr.;

- MarauTHO-MapKepHas J0CKa;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

[IporpamMmMHoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU QU3UKH: yueOHasi ay TMTOpUs ISl POBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6macte, T. ToMmck, Bepmmanna ynuna, a. 74, 232 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJabopaTtopubie MmakeTsl: "Monekynsapras ¢puszuka" - 10 mr., "Mastauk O6epoeka" - 10 mT.,
"Mammuna AtByaa" - 3 wr., "MoMeHT uHepuuu" - 4 mr.;

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemHocTeit Gpu3NUECKUX H3MEPEHUH;

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHash ayIUTOPUS JJIsl MPOBEICHUS 3aHATUN MPAKTUYECKOTO
THUIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuia, a. 74, 223 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMHUKE - 6 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOM (pu3uKH: yueOHas ayIUTOpUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnanna ynuia, a. 74, 229 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopnsiii MakeT "KBantoBas gusuka" - 10 mrt.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

8.4. MaTepua/IbHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCIUTUIMHON
KOMIICTEHIIMI UCTIOIb3YIOTCSl OLICHOYHBIE MAaTEPUAIIbl, TPEICTaBICHHbBIC B TabuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHBIC MaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
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1 Mexauuka

OIIK-1, OIIK-2

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa

KonrpomnbHas [IpumepHsIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenp sK3aMeHAIIMOHHBIX

BOITPOCOB

2 MonekynsipHas pusmnka u OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
TEPMOJUHAMHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB
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4 KonebaHust ¥ BOJIHbI OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbhas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 BosHOBas 1 KBaHTOBAs OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
ONTHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
6 AtomHas ¢usuka, snementsl |OIIK-1, OIIK-2 |3ammuTa otueta mo |IIpumepHbIii nepedeHb
KBaHTOBOI MEXaHUKU U PUUKU nabopaTopHOit BOIIPOCOB JUISI 3aLUTHI
TBEPJOrO Tela pabote 1abopaTopHbIX paboT
Konnoksuym [IpumepHBIil nEepedyeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh | YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Touka ABWMKETCS W3 LEHTpPA CIUPAIH C PAaBHOMEPHO yOBIBaromeil ckopocThio. Ilpu aTom
BEJIMYMHA IIOJTHOTO YCKOPEHHUS TOUKH ...
BapuanTs! 0TBETOB:
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1. ymeHsb1aercs;
2. YBEIMYMBACTCS;
3. He U3BMEHSETC;
4. paBHA HYJIIO.
2. Ha a0GcoioTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIM MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIMH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa
3. BenmuunHa MOMEHTA UMITYJIbCA TEJla U3MEHSETCS C TCUCHHEM BPEMEHHM 1Mo 3aKkoHy L=t(t+2) (B
enquannax CU). Eciu B MOMEHT BpeMeHHU 2 ¢ YIJI0OBO€ YCKOPEHUE COCTaBIAeT 3 paa/c’2, To
MOMEHT uHepiuu Tena (B eqununax CH) pasen ...
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha xoHIIaX HEBECOMOTO CTEP>KHS 3aKpEIJIeHbI JIBa MAJIEHbKUX MAacCUBHBIX mapuka. CTep:KeHb
MOXET BpAaIllaThbCs B TOPU3OHTAJIBHOU MIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPYyTHIIM 0 YIIIOBOW cKopocTu . [lox aelictBuem
TPEHUs CTePKEHb OCTAHOBUJICS, MPU 3TOM BbiAenuioch 4 J[k TtemnoTel. Ecnu cTepxenn
PACKPYTHTh 0 YTIJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPKHS BBIJCIUTCS
KOJIMYECTBO TEIUIOTHI (B k), paBHOE ...
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4
5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm temmepatypy HarpeBaTens u
XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMHaKoBY10 Beauuuny AT, To KIIJI nukia ...
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JIaHHBIX
6. Bo ckonbko pa3 yBeIUUHUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI U€aTbHOTO Ta3a Mpu
TTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2.0,5
3.2
4.4
7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI IPUTSKEHUS] MEKY MOJIEKYJIaMU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. NTOTEHIHUAIBHON YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ
8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apuPpMEeTHUECKOe 3HAaUCHHE
4. uMeeT OTpHUIATENIbHOE 3HAUCHUE
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9.

10.

1.

12.

13.

14.

15.

16.

17.

BekTop HanpseHHOCTH 3JIEKTPOCTATUUYECKOTO IMOJIsl, CO3JAHHOTO MEXIy OOKJIagKaMu
IUIOCKOTO KOH/IEHCATOpa HalpaBJeH. ..

BapuaHTbl OTBETOB:

1. oT oTpHuIIATEIHLHON OOKIIAIKH K TIOJIOKUTEIIbHON

2. B CTOpOHY BO3pacTaHus MOTEHILIMaIa

3. mapajuieapHO O0KJIaKaM

4. B cTOpOHY yObIBaHUS MOTEHIMANIA

Todeunsbrit 3apsa +q HAXOAUTCS B IIEHTPE chepruieckoit moBepxHocTu. Ecinu mo6aButh 3apsa —q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO
4yepes3 MOBEPXHOCTh CepHl. ..

BapuaHTbl OTBETOB:

1. yBenuuuTcs

2. YMEHBIIUTCS

3. paBeH HYJIIO

4. He U3MEHHUTCA

MarsnuTHbIN MTOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/|C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MHJIUBOJIbTAX.

BapuaHTbl OTBETOB:

1.40

2.10

3.20

4.30

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopreil ABUKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupanib

4. OKpYy>KHOCTh

Kak cBs3anb1 Mmexxny coOoit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuIATYE (A) B 4-0if CTETICHH

2. Dueprus (W) nponopuuoHaabHa aMIuIUTy e (A)

3. Dueprus (W) nponopiimoHaibHa KBapaTy aMILTATY A6l (A)

4. Oueprus (W) nponopiioHanabHa aMIuiuTy e (A) B 3-0it cTeneHn

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACh JIJIMHA U3JTy4aeMbIX AJIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMEHbIIUJIACh B 2 pasza

3. yBennumiiach B 4 pasza

4. He U3MEHUIIACh

IIpu pe3onance...

BapuaHTbl OTBETOB:

1. pe3ko pacreT 4acTora KojaeOaHui

2. Kosie0aHus 3aTyXaroT

3. yacToTta KoJieOaHUH paBHA HYJIIO

4. coBmagaeT 4yacToTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHU

Kak Ha3bpIBalOTCs BOJHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO PaclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbIE

4. KOrepeHTHbIE

[Ipu mabmonenun uHTepdPepeHnuu GuoneToBoro ceera B onbiTe FOHra paccTosHue Mexmay
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COCEHUMHU TEMHBIMH IOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecnu nctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.
BapuaHTbl OTBETOB:
1. 1,33
2.3
3.1
4.1,5

18. IlmacTUHKY M3 ONTHYECKU aKTHBHOTO BEIIECTBA TOJIMHHOW d = 2 MM MOMECTHIN MEXIY
napajieIbHBIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIIOCKOCTh MOJISIPU3allMd MOHOXPOMATHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus nonaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIINHE (B MM) IJIACTUHKHU, PaBHOM ...
BapuaHTbl OTBETOB:
1.2
2.4
3.6
4.8

19. Ha nunadparmy ¢ KpyriabiM OTBEPCTHEM PAIUYyCOM 2 MM TaJaeT HOPMaJIbHO MapajielbHbII
My40K cBeTa AJAuHOW BoaHbI 0,5 MkM. Ha myTu nydel, nmpomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemaroT 3KkpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIa/IbIBAIOTCS 30H @penens.
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5

20. ITo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHAETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeueHHe B BUIUMON 00JacTu crekTpa He HaOmonaetcs. Ilo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(IJxpacHoe kaneHnue! ), a 3aTeM B Oenblii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MMPU HarpeBaHUU OOBACHAIOTCA
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonpmana
2. 3akoHoM Kupxrodga
3. U3 IpHUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHaMHu cMmelleHns BruHa

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Crnncok 3K3aMeHalMOHHBIX BOIIPOCOB:

1 Mexanuka.

KuHeMaTuka nocTynaTesIbHOTO IBUKEHUS.

KuneMatuka BpamareabHOro JBUKEHMSL.

JlnHaMKKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota u MOITHOCTb.

KoHncepBatuBHble cuibl. [loTeHIManbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEpTrUen 1

CHJION.

OcHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOIO JBM)KEHUS OTHOCUTEIBHO HEIOJBHKHOU

TOYKHU.

YpaBHEHME TMHAMUKHU BPAIIATEILHOIO JBUKEHHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.

MowmenT unepuuu, reopema lllrelinepa.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHUH.

3aKOH COXpaHEHMs] MOMEHTa UMITYJIbCa.

2 MonexynsipHas GU3MKa U TEPMOAUHAMUKA.

1. Buytpennss sueprus. Ternora u pabota. [lepBoe Hayano TepMoIMHAMHKH.

2. Knaccuyeckue cTaTUCTHKH ((DyHKIHS pacripenenenuss Makcpesia).

3. Haubonee BeposATHAas, CpeaHssl KBaApaTUUHAS U CPEIHsA apudMeTHIecKas CKOPOCTH MOJIEKYJ
rasa.

AR e

Y x
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10.

bapomerpuueckas popmyna. Pacnpenenenue bonpimana.
TennmoémkocTs raza. opmyna Maiiepa.
YpaBHEHHE COCTOAHUS UEATBLHOIO rasa. Mzonpoueccsl.
Anunabatudeckuii mporecc. [loauTponuyeckue mpoIecchl.
O6parumsrii ukn KapHo.
W3MmeHeHne >HTpONUM NMpPU OOpaTHUMBIX M HeoOpaTUMBIX Mpoieccax. Bropoe nHauano
TEPMOJUHAMUKHU.
OHTponus. PU3NYECKU U CTATUCTUYECKUA CMBICIT SHTPOITHH.

3 DAEeKTpOMarHeTu3Mm.

1.

2.

~ O\ D

8.
9.
10.
1.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Onektpudeckoe nojie. Hanpsx€HHOCTh 3nekTprudeckoro nojid. CuioBeie JUHUMU. [IpuHUImMn
CYNEpPHO3UIIH dJIEKTPUUECKUX MOJEH.

Teopema Octporpaackoro-I'aycca miist BEKTopa HalpsHKEHHOCTH 3JIeKTprudeckoro nods. [lone
OECKOHEYHOM OJHOPOIHO 3aPSHKEHHOMN TIIOCKOCTH.

. [lorenuman. PaGoTa cui snexkTpocTaTudeckoro mnosis. LIupkynsius BeKTopa HanpsSKEHHOCTH

AIIEKTPOCTATUIECKOTO TTOJIS.
CBsi3p MEXIY HAPSHKEHHOCTHIO DIIEKTPOCTATHYECKOTO TOJIS U TToTeHIamoM. Pacder pazHoctu
MOTEHIIMAJIOB MEXK/Iy TOYKaMH 1oJisi (00pa30BaHHOTO OECKOHEUYHOU 3apsIKEHHOM TIIOCKOCTHIO,
IByMsi OCCKOHEYHBIMH 3apsDKCHHBIMU TIJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
MIPOBOJIAIIAM IIAPOM).

. [onsipuzanus qU3IEeKTPUKOB.
. 3menenue BekTopoB E u D Ha rpaHune pasznena IByX JUAJIEKTPUKOB.
. Pacnipenenenue synekTpuU4YecKuX 3apsa0B Ha NpoBOoJHHMKe. Hanpsk€HHOCTH Mo BOIU3HU

MOBEPXHOCTHU 3apsHKEHHOTO IPOBOIHUKA.
OnexkTpoasrxkymas cuia. O600mEHHBIN 3akoH OMa 17151 HEOTHOPOTHOTO yYacTKa IeTH.
Pa6ota, momtHoCTh, 3akoH [[xoynsa-JIenma.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

CraThyeckoe MarHMUTHOE 1oJie B Bakyyme. Bektop MarHuTHoi nHaykuuu. 3akoH buo-Casapa-
Jlannaca.

MarnutHoe 1osie KpyroBoro Toka. MarHuTHoe 1moJie ABMXKYIIErocs 3apsa.

3akoH Amrnepa. Cua, IeMCTBYIOIIAas HAa MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Cuna JlopeHna. /[BuxeHue 3apsSyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

Dddext Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HAaPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBMKyIas cuia (3.4.c.) MHayKuuu. [Ipuposa siBieHus 3IeKTpOMarHiTHOM WHIAYKIUH.
SBneHne caMOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenus Makceia.

4 KonebaHus ¥ BOJIHEL.

XapaKTepUCTUKH TAPMOHUICCKUX KOICOAHHIA.
CrnoxeHre rapMOHUYECKUX KOJICOaHMHA.
KBazucranuonapueie Toku. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUs B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.
CB0OOIHBIE 3aTyXaIOIIKE AIEKTPUUECKHE KOJIeOaHHs B KOHTYpE.
BriHyX)aeHHBIC 7eKTpUYeCcKre KojebaHus. SIBieHne pezoHnanca. [lepemeHHBbIi TOK.
VYpaBHEeHHUs TIIOCKON U CHEepUIECKOI BOJIH.
Hanoxxenne (uarepdepennius) BoiaH. CTOSYHME BOJHBI.
Dddext Jomnepa mist 3BykoBbIX BoJIH. Ontrueckuii 3 dexr Jomtepa.
DNeKTPOMarHUTHbIE BOJHBI.
DHeprus MeKTPOMarHuTHOM BOJTHBI. IHTEHCUBHOCTD U UMITYJIBC JIEKTPOMArHUTHOW BOJIHBI.

5 BOJ‘IHOBaSI Y KBAHTOBAas OIITHKA.

1.
2.
3.

Nurtepdepentus ceera. Merox IOura. [llupuna nonoc natepdepeHunn.
HNHuTepdepeniius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW TTPO3PAYHON TUTACTHHKHU.
Konrsna HeroToHa.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Hudpakmus ceera. [punmun [oirenca-dpenens.

Merton 300 @penens. 30HHAs IACTUHKA.

Judpaxius Ha KpyTrJioM OTBEPCTUN U HETPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpaknmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Pazpemaronias cnocoOHOCTh peHIETKH.

Hudpakmus Ha TpOCTPaHCTBEHHBIX peméTKax. Judpakiums peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu oTpaxxeHUH U NpeIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnroca.

TennoBoe uznydenue. 3akon Kupxroda.

3akoH Credana-bonbmana. 3akon cMmemenus Buna.

®opwmyina [Inanka.

Buemawmii pororddexr.

®otonbl. OnbiT bote (MeTox coBnaneHuit).

Oddext Komnrona.

TopMo3HOE PEeHTI€HOBCKOE U3Ty4YCeHUE. XapPaKTEPUCTUIECKOE PEHTTEHOBCKOE U3ITyUCHHE.

JlaBiaeHue cBeTa.

6 AtoMHas pu3HKa, SJIEMEHTH KBAHTOBOW MEXaHUKH M (PU3UKHU TBEPIAOTO TEa.

._.
SN h WD —

11.
12.
13.

14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.
OnemeHnTtapHas Teopust bopa. OnbiT @panka u ['epiia.

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

Bonnosoe ypaBuenue llpenunrepa. ®usnveckuii cMpicn ‘V-QyHKIUN.
KBaHTOBaHUME 3HEPrUM JIEKTPOHA B OTHOMEPHON MOTEHIIMAILHOU SIME.
['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit llTepHa u ['epiaxa.

Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.
[[InpuHa criekTpaiabHbIX JUHUN. TOHKAsI CTPYKTypa CHEKTPAIbHBIX JTUHUM.
Brinyxnennoe nznydenue. Jlazepsl.

OyHKUMS pacnpereseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus

®epmu-/upaka.
OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJIbHBIX KOJeOaHUM pelIeTKH.

@OHOHBI.
Xapaktepuctuueckas Temneparypa Jlebas.
TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHUU

KPUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.
DNEKTPONPOBOJHOCTh METAIITIOB.

[Ipupona ceepxnpoBogumMoctu. KauectBeHHble onoxkenus: teopun bKIL
CobcTBeHHas MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTtonpoBoAUMOCTh (BHYTpeHHHUH (HOTOAIDPEKT).

TepMonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB sl 3aIUTHI J1a00PATOPHBIX padoT

€CJIN JIMHEWHAsl CKOPOCTh YMEHBIIAETCS CO BPEMEHEM.
Kakoe cBOICTBO TeN XapaKTepu3yeT MOMEHT UHEPLIUU?

. Kak HampaBieHbl OTHOCUTENBHO APYT ApYyra YIrjioBasi CKOPOCTb U YIVIOBOE YCKOPEHHE TOUKH,

B uém CXOACTBO U Pa3jindyuC MCKAY OCHOBHBIMU 3aKOHAMHU JUHAMUKH IMOCTYIIATCIBHOTO U

BpalIaTEeIbHOTO JIBHXKEHUM?

KakoB Buj pacnpenenenus MakcBesia o aOCOIIOTHBIM 3HAYSHUSAM CKOPOCTH U IO TPOESKIUSAM

CKOPOCTH Ha OCh X?
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18.

19.

[S—
SOV R WD =

el e e e e
OO\ DN b~ W=

19.
20.
21.
22.
23.
24.
25.

pHu ocTOsTHHOM 00beme? [Ipuuunsl paznuuus?

. Yto Takoe HAaNpsS>KCHHOCTh U MOTCHIHUAJT 3JICKTPOCTATHUYECCKOTO mons? Kakas MCXIOY HUMU

CBSI3b?

. Kakoii pu3nyecknii CMBICT OTHOCUTEIBHOM TUAJICKTPUICCKON IPOHUIIAEMOCTH?
. [lonepeunsle ceyeHus: YeThIpeX OECKOHEYHO AJTUHHBIX MPSMBIX IPOBOJHUKOB PACIIOIOKEHBI B

BeplIMHaX KBajpara. Bce Toku oanHakoBoi BennunHbl. Kak JOMKHBI OBITH HalpaBlieHbl TOKH,
4TOOBI COOJTI0IATIOCH YCIOBHE:

1) MarHuTHOE 1OJIE B LIEHTPE KBaApaTa paBHSJIOCH HYIIIO;

2) pe3yAbTUPYIOMNUA BEKTOP MarHUTHOW WHIYKIIMKM OBbLT HAIIpaBJICH MO OJHOW W3 AUaroHanei
KBaJIpaTa,

3) MarHuTHOE IOoJIe B IEHTPE KBaapaTa ObLI0 MAKCUMAJIbHO BO3MOYKHBIM?

[IpoTOH U ANEKTPOH, UMEIOIHE OJUHAKOBYIO CKOPOCTH, NMOMAJAI0T B OJJHOPOJHOE MAarHUTHOE
noJie, MHAYKUUs B koToporo nepneHauKyasipHa ckopocTH yactuil. Kak OyAayT paznudaTbecs ux
TpaeKTOpHUu?

Kakum 10mkHO OBITH COOTHOIICHHE MEXIY dJIEeMEHTaMu KosebaTensrHoro koutypa (R, L, C),
YTOOBI B KOHTYpE CMOIJIU CYIIECTBOBATh 3JIEKTPOMarHUTHbIE KoJieOaHus?

Yewm omnpenensieTcss pa3HOCTh (pa3 MeXIy TOKOM M MPUIIOKEHHBIM K KOJeOaTeIbHOMY KOHTYPY
BHEUTHUM HaIpsiKeHUEM?

B uem 3akmouaercst GU3NIECKUN CMBICH MOHATHS "ONTHYECKas JTHHA Ty TH"?

Bo3moxxno nu npu nudpakuuu @paynrodepa Ha KpyrjioM OTBEPCTUU HAJIHM4YHE MUHHUMYyMa B
HEeHTpe TUPPAKITNOHHON KapTHHBI?

B uém 3akmouaetcs siBieHue qudpakiuu cera’?

UTo Ha3bIBAETCS CMEKTPATBbHON INTIOTHOCTHIO YHEPTETUYECKON CBETUMOCTH?

Uto Takoe «kpacHas rpanuma» ¢otodddexra? Uem oOycIoBICHO €€ HATUIUE U MOJIOKCHHUE Ha
[IKaJIE TJINH BOJIH?

[ToueMy B KBaHTOBOW MEXaHHUKE HETPUMEHUMO MOHATHE TPAEKTOPHUH MUKPOYACTHUIIBI?

Kakumu KBaHTOBBIMH YHCJIAMH XapaKTEPU3YIOTCS COCTOSHUS AJIEKTpOoHOB B atoMe? Kakue
3Ha4YeHHs OHU MOTYT NpuHUMaTh? Kakue npaBuia oTOopa CymecTBYIOT A5l KBAHTOBBIX YHCEN?
KakoB cMbICII TOHSTHI «BaJIEHTHAs 30Ha», «30HA IPOBOJAUMOCTHY, «3aMpelIeHHAas 30Ha»?

9.1.4. lIpuMepHBIii NepevYeHb BONPOCOB A1 KOJUIOKBUYMa

KuHeMaTnka nocTynaTesIbHOTO IBUKEHUS.

JlnHaMuKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota 1 MOUTHOCTb

YpaBHEHME TMHAMUKU BPAIIATEIbHOIO JBUKEHUSI OTHOCUTEIIBHO HEIIOABUKHON OCH
MowmenT unepuuu, reopema lllrelinepa

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

Buytpennss sneprus. Ternora u pabota. [lepBoe Hayano TepMoInHAMUKH
@yHk1ua pacupeneneHus Makcseiia

bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana

YpaBHEHME COCTOSIHUSA UAEAIBHOIO ras3a. M3omnpouecchl

. OHTponust. PU3NYECKUN U CTATUCTUUYECKUM CMBICII SHTPOINH

. Onektpuyeckoe nosie. Hanpsy€HHOCTh 3JIEKTPUYECKOTO MOJIS

. [orennman. Pabora cui 31eKTpOCTaTHYECKOTO MO

. CBs3b MEXIYy HAIPSKEHHOCTHIO 3JIEKTPOCTATUUECKOIO MOJIS M TOTEHIIUAJIOM

. [onspuzauus 1UAIEKTPUKOB

. DnexTpoaBmxymias cuia. O000mEHHbIN 3ak0H OMa /17151 HEOTHOPOJHOTO YYacTKa HENH

. PazerBnénnnie uenu. [Ipasuna Kupxrogda

. CraTuueckoe MarHuTHOE I0Jie B BaKkyyMme. BexTop MarHMTHON uMHAyKuuu. 3akoH buo-

CapapaJlamnaca.

MarsuTtHoO€ 10j1€ KpyroBOoro TOKa.

Cuna, neiicTByromas Ha IPOBOJHUK C TOKOM B MarHUTHOM I10JI€

JIBrKeHMe 3apsyKEHHONW 4acTULIbI B OJJHOPOIHOM MAarHUTHOM I10JIe

PaboTa o nepeMerieHuio NpoBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM I10JI€
OnexTpoABMKyLIas cuia (3.4.C.) MHIYKLUH.

OHeprus MarHUTHOT'O TOJIS

XapaKTepUCTUKN TAPMOHHUECKUX KOJeOaHu!
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

10.

11.

CBoOoHBIEC HE3aTyXaOIINE KOJIeOaHus

CB0OOIHBIE 3aTyXalOIIKE IEKTPUUYECKUE KOJIeOaHHs B KOHTYpe
BrinyxaeHHble s5ekTpuueckre Kojaebanus. SIBneHne pesoHaHca
VYpaBHeHUs MIIOCKOH U ChEePUIECKOMN BOJIH

DddexTt Jomnepa 1ist 3ByKOBBIX BOJIH

ONEeKTPOMarHUTHHIE BOJHBI

HNutepdepennusa ceera. Meron FOnra

Hudpakaus ot menu

Hudpakuronnas pemeTka

[Tonsipuzanus ceera

Tennopoe uznydyenue. 3akon Credana-boapimana

Buemnnii pororddext

Dddext Komnrona

JlaBneHne cBeTa

OnemeHTapHas Teopust bopa

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA

[TpunHuMn HeonpeaenEHHOCTH

BonnoBoe ypaBaenue llpeaunrepa

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA

Pacrnipenenenue 31eKTPOHOB 110 SHEPTETUYECKUM YPOBHSIM aTOMOB

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Uepes CKOIBKO CEKYHJI BEKTOP CKOPOCTHU Teja, OpOIIEHHOro Mo yrioM 32°K TOPU30HTY C

HayvaibHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

ABTOMOOMJIb C BBIKJIIFOYEHHBIM MOTOPOM CKaTHIBAE€TCS MO HAKIOHHOM JOpOre ¢ MOCTOSHHOMN
CKOPOCTBIO. YTOJI HaKJIOHA JIOPOTH K TOPU30OHTY paBeH 35°. Uemy paBeH ko3 puuneHT TpeHus
MEXTy KOJIeCaMu aBTOMOOWIISL U IOPOTOii?

JIBa Tena maccamu 553 r u 853 r cBsi3aHBI TOHKOW HHUTHIO, TEPEOPOIICHHON Uepe3 0yok. biok
3aKpEIUIEH Ha Kparo CTOJIA, [0 TOPU3OHTAIBHON OBEPXHOCTH KOTOPOTO CKOJIB3UT BTOPOE TEIO.
KakoBa cuna HaTspkeHHs HUTH y BToporo Tena? KoaduuueHTt TpeHus: 0 MOBEPXHOCTh CTOJA
0,38. baok cuMTaTh CIUIOIIHBIM JUCKOM Maccoi 337 T.

C kaKoli CKOPOCTBIO JOJHKEH JIETETh CHAPSII MAcChl 65 KT, 4TOOKI MpU yaape ¢ CyTHOM Macchl 80
T nocneaHee MOMy4nsIo ckopocts 44 cm/c? Y aap cuuTath HEYIPYTUM.

B nnnunHzape noa nopiHeM HaxoguTcst Bogopoa Maccoit 57 r npu temneparype T1 =428 K. I'a3
CHauaJla pacUIMpuica aauabaTH4ecKH, yBeJIHMYUB 00BEM B TpH pasa, a 3aTeM OBLI CKaT
U30TePMUYECKH, TPHUEM 00BEM ra3a yMEHbIIWICS B IATH pa3. HaliTu koHeuHyI0 TeMmeparypy
raza T2.

. I/ICHOJ'H:3y$I pacnpeaciCcHuce MaKCBC.H.Ha, onpeACIIUTb B MPOLCHTAX OTHOCHUTCIBHOC YUCIIO

OJHOAQTOMHBIX MOJIEKYJI I'a3a, UMEIOIIUX KUHETUUYECKYIO SHEPTHI0, OTIMYAOIIYIOCI OT €€
cpennero 3HadeHus Ha 0,88%. ['a3 HaxoaUTCA B TENIOBOM PaBHOBECHUH.

. OueHb IIMHHAsA TOHKas IpsMasi IPOBOJIOKA HECET 3apsil, pPABHOMEPHO paclpeesICHHbIN 110 €€

quHe. OnpenenuTh TMHEHHYI0 TUIOTHOCTD 3apsiaa, el HanpsHKEHHOCTH MOJIs Ha pacCTOSHUN
77 cM OT IpOBOJIOKU paBHa 24 B/cwm.

. Kakyro paboty Hamo coBepuInTh, 4TOOBI MEPEHECTH B BO3AyXe ToueuHbli 3apsa 37 K u3

OECKOHEYHOCTH B TOYKY, HAXOISIIYICS HAa PacCTOSHUHU 23 CM OT MOBEPXHOCTH
METaJUIMYECKOro Iapa, MoTeHuuan kortoporo 745 B, a paguyc 7 cm?

. Mexny oOKkaaKaMH IUIOCKOTO KOHAEHCATOpa HaXOJUTCS U30JIMPYIOLIas IIaCTUHA TOJIIMHON

278 MKM ¢ IHAJIEKTpHYECKO mpoHumaeMocthio 5. Ilnomans kaxaoi oOkmagku 501 cm2.
Konpaencarop 3apskeH no HanpsxeHus 440 B u oTkiaroueH or uctouHuka. Kakyro
MEXaHUYECKYI0 pabOTy Ha/10 COBEPIIUTh, YTOOBI BBIHYTh IUNIACTHHY M3 KOHJeHcaTopa? TpeHuem
npeHedpeyb.

[To nByM O6€CKOHEYHO JTUHHBIM NapajlieIbHBIM IPOBOJIHUKAM, JIEKAIIUM B OJHOM IIOCKOCTH,
TEKYT IPOTUBOIIOJIOKHO HanpasiieHHble TOKU 36 A 1 36 A. HaliTu Hanps»K€HHOCTh MarHUTHOTO
I10JIs1 IOCEPEANHE MEX 1y IIPOBOJIHUKAMM, ECJIM PACCTOSIHUE MEXKy HUMHU paBHO 19 cm.

JIBa NIMHHBIX NapauieIbHbIX IPOBOJHUKA ¢ TOKaMu 47 A n 12 A pacroiiokeHbl Ha pacCTOSIHUU
7 cM apyr ot apyra. Toku B IpOBOJHUKAX TEKYT B OHOM HampasieHuu. Kakyio paboTy Hy>XHO
COBEPILUTH HAa | METp AJIMHBI IPOBOJAHUKA, YTOOBI PA3IBUHYTh UX J0 paccTosHUS 29 cm?
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B menmoaBmxHOM nudTE BUCUT MaATHUK, Mepuoj kKojebanui kotoporo 2 c¢. C KakuM
YCKOpPEHHEM JOJKEH JBUTaThes TUQT, 4TOOBI EpUO]T KoseOaHUI 3TOr0 MasiTHUKA CTall PaBHBIM
5 ¢? YcKkopeHHe cUuTaTh MOJI0KUTEIbHBIM, €CJIM OHO HAaIlPaBJICHO BHU3

JIBa kaTepa ABMXKYTCS HAaBCTpPEUy JPYT APYTy C OJWHAKOBOW CKOPOCTHIO, paBHOU 5 M/c. C
MEPBOTO KaTepa MOChUIAIOT yIbTPa3BYKOBOUM curHai yactoroi 141 kl'1, KOTOpbIil oTpakaeTcs
OT BTOPOro KaTepa U MpuHUMaeTcs Ha nepBoM. OnpeaenuTs B K[ 11 yacTOTy NPUHATOrO CUTHATIA.
CxopocTb 3ByKa B Bojie paBHa 1500 m/c.

B onbiTe FOHra paccrosinue mexay mensamu pasHo 0,616 mm. Ha kakoM paccTosiHUM OT 1ienen
CJIeIyeT PacloIOKUTh SKpaH, YTOOkI MIMPHUHA UHTEP(EPEHIIMOHHOMN MOJIOCHI OKa3aJlach PaBHOM
1,262 MM? YcTaHOBKa OCBEIIAETCS MOHOXPOMAaTHUYECKUM CBETOM C JIJIMHOM BOJIHBI, paBHOM 500
HM.

Ha menp mupunoit 13 MKM najgaetr HOpMaJIbHO MOHOXPOMATHYECKUid cBeT. OnpenennuTh B HM
JUIMHY BOJIHBI, €CJIM YTroJl MEeXJy MepBOHAYaJIbHBIM HalpaBlIEHHEM Nyuka CBeTa U
HarpaBjeHHEM Ha 8-10 TEMHYIO TU(PaKIIMOHHYIO MOJ0Cy paBeH 17°.

JlnuHa BOJHBI, COOTBETCTBYIOIIAs MAaKCUMYMY 2HEPTHHU B CIEKTpPE M3JIy4eHHs aOCOIIOTHO
y€pHOTro Teaa, paBHa 838 HM. HallTU MOIIHOCTH TEIJIOBOTO M3JIyYE€HHS, €CJIU IUIOMAb
M3JIy4aromiel MOBEpXHOCTH paBHA 93 cM.

Kaxkas nonst sHeprum ¢poToHA M3pacxoJoBaHa Ha pabOTy BhIPBIBaHHUS (OTOIIEKTPOHOB, €CITH
kpacHas rpanuna gorosrdpdexra paBHa 250 HM U MaKCHUMallbHAs KUHETHYECKAsT YHEPTHUS
¢dhoTosneKTpOHOB paBHa 1 »B?

Kaxkas nons sneprun ¢orona npu 3¢gpexre Komnrona npuxoauTcsi Ha AIEKTPOH OTAAYH, €CIU
dboton npetepnen paccessuue Ha 180°? HavansHas sHeprust potona pasra 200 x3B.

Wcnonb3ys npunnun [laynu, ykasaTh, Kakoe MaKCUMaIbHOE YUCIIO AJIEKTPOHOB B aTOME MOTYT
MMETh OJJUHAKOBBIMHU TJIABHOE N = 5 U COMHOBOE MS = -1/2 KBaHTOBBIE YHKCIIA.

BrruncauTh SHEpruto, KoTopas Heo0XoaumMa, YTo0bI IEPEBECTH MUKPOYACTHILY Maccoi 3-107-9
KT, 3aKJIOUYEHHYI0 B OJJHOMEPHOW MOTEHUUANbHON AMe mupuHou a = 331 HM, ¢ 6-TO
SHEPreTUYECKOro ypoBHS Ha 7-H. OTBET BbIpa3uTh B 3B.

MerTann HaxoIUTCA MPU TeMIiepaType abcoMoTHOro Hys. OnpeneauTs OTHOCUTEIbHOE YHUCIIO
AIIEKTPOHOB, IHEPTHUS KOTOPBIX oTiinyaercs ot 3Hepruu Oepmu He Gonee uem Ha 16%. OtBeT
JIaTh B MPOIICHTAX.

Ha aTtom Bomopona magaeT (OTOH ¥ BBIOMBAET JICKTPOH ¢ KHHETHUYECKOW dHeprueit 3 3B.
Brraucnauts 3HEpruto nagaromiero ¢Gortona (B 3B), eciin aToM Boopoaa HAXOIUICS B COCTOSTHUN
C TJIaBHBIM KBaHTOBBIM YHCJIOM 1.

KakoBa BepOsITHOCTH TOTO, UTO JAAHHBIA aTOM B M30TOIE PAJMOAKTUBHOIO 3JIEMEHTA, EPUO]
noJytypacmnaza KOTOporo 2 CyTOK, paciaieTcs B TeUeHUEe OrKaliend CeKyH IbI?

9.1.6. Tembl 1a00paTOPHBIX padoOT

KuHeMaTuka paBHOYCKOPEHHOTO BpaLCHUS

Junamuka mastHuka ObepOeka

N3ydenue pacnpenenenus Makcsesia

N3ydeHue 31eKTpoCTaTUYECKOTO MO

W3y4yeHne MarHUTHOTO T0JIs1 HA OCH KPYTOBOI'O BUTKA
OmnpeneneHue yaeabHOro 3apsaa 3JeKTPOHAa METOJJOM MarHETPOHA
W3ydeHne 3aTyXarmmux 3JIeKTPOMAarHUTHBIX KoJIeOaHui
W3yueHne BBIHYKJICHHBIX JIEKTPOMArHUTHBIX KOJICOaHUH
N3yuenne naTephepeHny Ja3epHOro N3TyYeHUs
N3yuenne qudpakiuy Ja3epHOTO U3ITyYCHHS

N3zyuenue BHenHero ¢porodddexra

N3ydeHue criekTpa U3J1y4eHHs aTOMOB BOJOPOIa

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
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y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTeprana HeOOXOAMMO PETYISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TUuTeparype M MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJTb30BATHCSl Yepe3 KaOWHET CTyJCHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecCypcamMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTANIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEPHAbl, MOCBIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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