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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).
Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.
Mopyne qucuuiuind: Moynb yKpyITHEHHOH TPYIIIIBI CIIELUAIBHOCTEN U HAIIPABJICHUM.
HNunexe nuctumaunel: b1.0.02.02.
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

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 14 3a4eTHEBIX CIWHUII, 504 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BHAAM y4eOHOU AesITeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOM nesTeIbHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 288 144 144
npenojasareyemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 108 54 54
IIpaxkTrueckue 3aHATUS 108 54 54
JlaGopaTopHbie 3aHITHS 72 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 144 72 72
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero
IToaroroBka K KOJZIOKBUYMY 26 12 14
[TonroroBka K TECTUPOBAHUIO 16 8 8
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 28 14 14
[ToarotoBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 54 28 26
[TonroroBka Kk KOHTPOJILHOU paboTe 20 10 10
IToaroroBka u capaya JxK3aMeHa 72 36 36

O0mas TpyaoeMKoCTh (B 4acax) 504 252 252

Oo6mas TpyaoeMKocTh (B 3.€.) 14 7 7

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

CornacoBaHa Ha noptane N2 57903



tabymue 5.1.

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

HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JVCITATIINHEI 3aH., 4| 3aH.,4 | pab. |pab.,u KOMIIETCHITIH
JK3aMeHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 Mounekynspras pusnka u 14 14 8 20 56 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DAeKTpOMarHeTu3mM 28 28 16 30 102 OIIK-1, OIIK-2
Uroro 3a cemectp |54 54 36 72 216
2 cemecTp
4 KonebaHus 1 BOJHEI 10 10 8 18 46 OIIK-1, OIIK-2
5 BonHoBas u kBaHTOBas onTuka |14 14 16 20 64 OIIK-1, OIIK-2
6 AtomHas pusuka, amemeHtel |30 30 12 34 106 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U (PUUKH
TBEPJIOTO Teya
Hroro 3a cemectp |54 54 36 72 216
Hroro|108 108 72 144 432

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) TUCIIUTLINHBI

Coxeprxanue pa3enoB (TeM) TUCITUILTAHEI (B T.9. O
JIEKIHAM)

TpynoemMkocTb
(JIeKIMOHHBIE
3aHATHUA), 9

dopMupyeMble
KOMIIETCHIINH

1 cemecTp

1 MexaHnuka

Brenenne. ®uznka B cucTeMe €CTECTBEHHBIX HAYK.
OOmias cTpykTypa Kypca Gpusnki. MexaHuka.
OcHOBHbIE KHHEMATHYECKUE XapaKTEPUCTUKU
MOCTYMATEIHFHOr0 U BPaIaTENIbHOTO JBUKEHUS
WHuepunanbHble cucTEMBI OTCYETA U 3aKOHBI HbIOTOHA.
Cunpl B MexaHuke. Pabota u kuHeTH4yecKasi SHEpTusl.
KoHcepBaTuBHBIE CHITBI U TOTCHIIHANIEHAS SHEPTUS
CBsi3b MEXJTy CUJION U TTOTCHIMAILHOMN dHEeprueil. 3akoH
COXpaHEHUS TIOJTHOW MEXaHUYECKO SHEPTHUH B TOJIE
MOTEHI[UAIBHBIX CUJI. 3aKOH COXPaHEHUS! UMITYJIbCa.
AOGCOIIOTHO YIPYTHI U HEYNIPYTHH yAapsl
Heunepuunansneie cuctemsl oTcuéta. CHITBI HHEPIUU.
JIBIKeHue B 1OJIE TATOTCHUS

[NonsTHe abcomoTHO TBeporo Tena. OCHOBHOE
ypaBHEHHUE TUHAMUKYU aOCOIIOTHO TBEPIOTO TEA.
MowmeHT uHepuui. MOMEHT cuiibl. MOMEHT UMITyJIbCa
3aKoH COXpaHEeHHUs MOMEHTa uMnyJbca. Kunernyeckas
SHEPTHs BPAIIAIOIIErocs Tena

12

OIIK-1

Hroro

12
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2 MonekynspHas
(buzmka n
TEepMOANHAMUKA

MukpococTosiHue U MakpococTosiHue. yHkunu
COCTOSIHMS. Y PaBHEHUS COCTOSHUS HICATBHOTO U
peanbHOrO ra3a. PacnpeneneHnre s3Hepruu o CTENEHsIM
cB0001bI. DYHKIIMHU TIpoIIEeCca.

BHyTpeHHss sHEPTUs UACAIBHOTO U PEAIbHOTO Tasa.
Paborta. IlepBoe Hagano TEPMOANHAMHKH.
AnrabaTUdecKuil mporecc.

TennoémkocTh uaeanbHOro raza. Kparkue ceenenus us
TEOpHUH BeposITHOCTEU. Pacnipenenenus Moeky no
CKOPOCTAM U KUHETHYECKUM SHEPTHSIM.
Bapomerpuueckas dhopmyna. Pactipenenenne MoneKkyn
I10 TIOTCHIMAIBHEIM SHEPTHUAM (pacipeieicHre
Bonwsimana). Pacnipeneneane Makcsemia-bonbiimana.
Craructuueckuid Bec 1 dHTponus. OO0paTuMble U
HeoOpaTUMBbIe MPOIECcChl. 3aKOH BO3PACTaHUS SHTPOITHH.
Tperbe Hauano TEPMOJUHAMUKU. TepPMOTUHAMUYECKUN
CMBICJI SHTpONUH. TernoBble MaIIUHBL.

14

OIIK-1

Hroro

14
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3 DneKkTpoMarHeTu3M

TToHsiTHE 2MEKTPOCTATUYECKOTO MOJIsl. XapaKTEPUCTUKHI
anekTpuueckoro nosst Teopema I'aycca st BekTopa
HaNPSHKEHHOCTH JEKTPOCTATHUECKOTO MOJIS B BaKyyMe.
ITpumenenue Teopemsl I'aycca k pacuety
HaIpPSKEHHOCTH 3JIEKTPUUECKHUX MOJIEH.

Pabota cun anexrpuueckoro moist. Teopema o
LUPKYJSIIUHA BEKTOPa HAIPHKEHHOCTH 1oL, [loTeHmman
U Pa3HOCTb MOTEHIUAIOB. CBSI3b MEXKIY
HaNPsHKEHHOCTBIO U MoTeHIuanoM. Pacuer
MOTEHIIUAJIOB MTPOCTEUIITNX IIEKTPUUECKHUX TOJIEH.
ONEKTPUYECKOE MOJIE JUIONS. DIEKTPUUECKUI TUIIOIb
BO BHEIIIHEM JJIEKTPUYECKOM T0JIE. SIBIEeHNE
MIOJIIPU3AINH JUAICKTPUKOB. [10IsIpru30BaHHOCTE
IUDJIEKTPUKA U AUAJICKTPUUIECKast BOCIPUUMYHUBOCTD.
OnexTpudeckoe cMmenenue. Teopema ["aycca mis
BEKTOPA HJIEKTPUUECKOT0 CMEIICHUS. DIEKTPUIECKOE
10JI€ B IUIIEKTPUKE. Y CIOBUS HA TPAHULIE IBYX
JIUDJIEKTPUKOB.

DNEeKTpUIECKOe TOJIE BHYTPU IPOBOIHUKA U Y €TO
MOBEPXHOCTH. PacpeneneHue 3apsaa B IPOBOIHUKE.
IIpoBOAHUKHM B JIEKTPHUUECKOM TIOJIE.
OneKTpoEMKOCTh YEJUHEHHOTO TPOBOAHUKA.
Konpaencatopsl. DHeprus 3aps)eHHOIO KOHJIEHCATOPA.
DOHeprus >neKTpudeckoro moist. OOBEMHAS MIOTHOCTH
SHEPTHH.

[HoctosiHHBIH 3neKkTpuyecKkuii ToK. Cuiia ¥ MI0THOCTD
TOKa. 3aBUCUMOCTb IIJIOTHOCTU TOKA OT XapaKTEPUCTHK
HOCUTEJIEH TOKA. Y pPaBHEHME HENIPEPBIBHOCTH IS
IJIOTHOCTH TOKA.

CroponHue cuiibl 1 3.1.C. 3akoH Oma u Jlxoyns —
Jlenna B nuddepeHnIMaNBbHON 1 HHTETpAIbHOM opMe.
MoinHocTh TOKA.

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

TeopeMa 0 LUMPKYJISLUUU BEKTOPAa MATHUTHOW MHTyKLUU.
Ilone conenounna u Topouaa.

JBroKeHue 3apsioB U TOKOB B MarHUTHOM MoJie. Cuia
Awmmnepa. Cuna Jlopenna. PaboTa, coBeprraemast mpu
nepeMeNIeHUH MPOBOJIHUKA U KOHTYpPa C TOKOM B
MAarHUTHOM IIOJI€.

MarunuTHoOE€ 1oJie B BelecTse. Buibl MarHeTUKOB.
Hamarauuennocts. Bexktop HanpsikEHHOCTH
MarHUTHOTO MOJIsl. MarHUTHAs! IPOHULIAEMOCTh CPEIbL.
TeopeMa 0 HUPKYJISIUU BEKTOPA HANIPSKEHHOCTH
MarauTHOTO moirst. D¢ ekt Xomra.

SIBnenue snexrpoMarauTHOU HAYKUuU. [IpaBuito
Jlenua. Ilpupona 3.4.c. uHAYKUMU. SIBIeHHE
CaMOUHIYKIIHH.

NuapyktuBHOCTh. B3aumHuas nnaykus. Tok npu
3aMbIKaHUH U PA3MbIKAHUH LIETIH.

DHeprus MarHuTHOTO 0. OOBbEMHAS TNIOTHOCTD
SHEPTUU.

Buxpesoe anekrpuyeckoe noue. Tok cMeleHHUs.
VpaBHenus MakcBeiia B UHTETpajJbHON U
muddepeHuatbHon Gopmax. OTHOCHTEIBHOCTh
3JIEKTPUYECKOI0 U MarHUTHOTO I10JIEH.

28

OIIK-1

Htoro

28
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Hroro 3a cemecTp

54

2 cemecTp

4 KonebaHus ¥ BOJHBI

Mexannueckue xKojiebanus. MneanpbHbIil
rapMoHHUYecKuil ocniaTop. Auddepennmansaoe
YpaBHEHUE rapMOHUYECKOT0 OCLIIISATOPA U €T0
peleHre. AMIUTUTY/a, yacToTa U (haza KojaeOaHui.
OHeprus rapMOHUIEcKOro Konebanus. CBOOOIHBIE
3aryxarolye KojaeOaHus OCHILIATOPA C OTEPSIMU.
BrinyxaeHnHble konebanus. CroxeHne KojaeOaHni
(Ouenns, purypst Jluccaxy).

DnexTpoMarHuTHEIE KoJebanus. CBOOOMIHBIC KONICOaHHS
— coOCTBEHHBIE U 3aTyXaromue. BeIHyKaeHHbIC
kojeOanus. Pe3oHaHC TOKa M HANIPSKEHUS.
IlepemeHHBII TOK.

BosHb! B ynpyroii cpezne. YpaBHeHUE BOJHEIL. [[nuHa
BOJIHBI, aMIUTUTY/1a BOJHBI, BOTHOBOE YMCIIO, (ha3a
BoJTHBL. Pa30Bast CKOPOCTH YNPYTHX BOJIH B ra3ax,
JKUAKOCTSIX U TBEPIBIX Tenax. [ pymnmoBas CKOpOCTb.
BonnoBoe ypaBHeHHe.

OHepreTHUeCcKre XapakTepPUCTUKH YIPYTHUX BOJH.
Bekrop YmoBa. HTepdepennys 1 qudpaxiyst BOIH.
Crosune BonHbL. D ekt Jomiepa B akycTHKe.
OnexTpomMarHuTHEIE BOTHEI (OMB). YpaBHenus
IUTOCKHUX ¥ c(hepruIecKux BoiIH. BomHOBOE ypaBHEHHE
IUTSL SIIEKTPOMArHUTHOTO TIOJIS. DHEPTreTUYECKUE
xapakTepucTuku SMB.

10

OIIK-1

Hroro

10

5 BonHoBag u
KBAHTOBAs OIITHKA

KorepenTHOCTh cBeTOBBIX BOTH. HTEpdhepeHtus cBera
OT JIBYX KOTE€PEHTHBIX HCTOUYHUKOB. OmbiT FOHTA.
HuTepdepennns cBeTa B TOHKUX TUICHKAX.
IIpoceeTnenne ontuku. MaTEepdepomMeTpshl.

Judpakuus cBeToBbIX BoJH. [Ipuniun [ roireHca-
Openens. Meron 308 @penens. Judpakmus Openens
Ha oTBepcThH u aucke. udpaxmus Opaynrodepa Ha
OJTHOH IeN 1 AN(PAKINOHHON peIeTKe.
Pa3pemraromast crocOGHOCTH ONTHYECKUX TPHUOOPOB.
Tlonsipuzanus cBeta. EcTeCTBEHHBIN U MOJISIPU30BAHHBIN
cgeT. [lonydenue u aHanu3 TMHEHHO-TIOJIIPU30BAHHOTO
cBeTa. 3akoH Maitoca.

ITonsipusanus ceera npu oTpaxkeHuu. 3akoH bprocrepa.
JBoiiHoe nyuenpenomienue. [IpoxoxaeHue cBeTa yepes
(hazoBrle iacTuHKYU. MHTEpdepentus
MOJISIPU30BAHHOTO CBETA.

B3aumoneiicTBre U31y4YeHUs C BEIIECTBOM.
HopwmanbHas n anomanbHas aucrnepcud. [lornomenue
cBeta. 3akoH byrepa. CBsi3b 1ucIiepcuu C
noryoieHueM. PaccesHue cBera.

TemnmoBoe U3Ty4eHUE U TIOMUHECIICHITHSI.
CriekTpasibHbIe XapaKTEPUCTUKHU TETJIOBOTO H3ITYUYCHUS.
AGcoroTHO YepHoe Teno. 3akoH Kupxroda. 3akon
Credana — bonmeimana. 3akonsl Buna, @opmyiia
[Inanka. KBanTOBOE OOBSICHEHHE 3aKOHOB TEIUIOBOTO
V3ITyYCHUIS.

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

14

OIIK-1

Hroro

14
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6 AtomHas u3uka,
3JIEMEHTHI KBAHTOBOM
MEXaHUKH U (PU3UKU
TBEPJIOTO Tela

BonHoBbIe cBOMCcTBa MUKpoUacTHll. [ unoresa e
Bpoitna. Judpakiwst mukpodacTuil. COOTHOILICHHE
Heomnpenenénnoctel [efizenoepra. Bomnopast GyHkIus,
ee cTaTucThuueckuit cMpici. YpaBHenue [lIpenunrepa.
KBanrtoBas yacTuia B MpsIMOYrojJbHOW NOTEHIUAIbHON
sime. Ily4ok yacTull B moJie mpsiMOyTroJbHOTO
MIOTeHUUANBHOTO Oapbepa. TyHHenbHEIH 3 deKT.
[HonsiTe COOCTBEHHOTO MATHUTHOI'O MOMEHTA YaCTULIBI
u crivHa. [1onHbBI MOMEHT UMIyJIbCa YACTULIBI U
MOJIHBIM MAarHUTHBIA MOMEHT.

KBaHTOBO-MexaHMUECKOE OTUCAHUE AaTOMOB.
Craunonapsoe ypauenue Lllpenunrepa anig aroma
Bozopozaa. BonHoBBIE (GyHKIMM U KBAHTOBEIC YUCIIA.
Teopust MHOTO3NIEKTpOHHOTO aroma. [Ipunnun [Haymu.
Kparnocts Boipoxaenus. [IpaBuna oroopa s
KBaHTOBBIX MIEPEX0/10B. MeXaHUYeCKU U MarHUTHBIN
MOMEHTHI aTOMOB. [ upoMarHuTHoe oTHOIEeHUE. ONbIT
HITtepna u I'epnaxa. Dpdexr 3eemana u Llltapka.
OMIIUPUYECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx.
®opmyna bansmepa.

OCHOBBI KBAaHTOBOH cTaTHCTHYECKOH pu3ukh. [IpuHINI
TOXXJICCTBEHHOCTH YacTHIl. BO30HBI 1 PepMHUOHEL.
®da30B0OE IPOCTPAHCTBO W (PYHKITUS PACTIPEIACTICHIIS.
Pacnpenenenus boze — Oitniureiina u ®epmu — Jupaxa.
TTousiTHe TIOTHOCTH cOCTOsIHUI. DOTOHHBIN UIeaILHBIN
ra3. Pacnipenenenue ¢poronos o sueprusim. ®opmyna
IInanka.

DneKTpOHHBIN ujealbHbIN Ta3. Pacnpenenenue
3JIEKTPOHOB IO 3HEPTUSIM MPU Pa3THUUHBIX
TeMIepaTrypax. 3aBUCUMOCTb YpoBHs DepMu oT
TEeMIEePaTypPHL.

Teopust TEIIOEMKOCTH TBEPABIX TEN. DJIEMEHTHI
Kkpuctauiorpaduu. TemioBsle KoJieOaHusa
KpUCTAJUIMYECKON pelieTKku. TerioBble CBOMCTBA
TBepAbIX Tell. Teopus TEMI0EMKOCTH DUHINTEHHA.
Teopus Terumoemkoctu Jlebast.

DJIeMEeHThI 30HHOH TEOpUH TBEPIBIX Tel. Paciienienue
SHEPreTHYECKUX YPOBHEW NpH 00pa3oBaHUU
KPUCTAJNIMYECKOHN pelieTKU. DHEePreTUYECKHUe 30HbI B
KpUcTaJUIax.

Pacnpenenenue 31eKTpOHOB MO SHEPTETUYECKUM 30HAM.
Merauibl, OIYNPOBOJHUKHI U JUAIEKTPUKU B 30HHOM
Teopun. KBaHTOBas TEOpUs NIEKTPOIIPOBOAHOCTU
TBEPIBIX TEIl.

30

OIIK-1

Hroro

30

Hroro 3a cemectp

54

Hroro

108

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

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuia 5.3 — HauMeHoBaHUE MPAKTUYECKUX 3aHITHI (CEMUHAPOB)

HaszBanus pazaenon
(Tem) TUCIUTTAHBI

(cemuHapOB) q

HanmeHnoBaHue nmpakTUYECKUX 3aHATHH | Tpya0eMKOCTb,

dopmupyembie
KOMIIETEHIINH

1 cemecTp
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1 Mexanuka KunemaTtuka nocrynarenbHOTO 2 OIIK-1, OIIK-2
JIBUKCHUS
Kunematuka BpamaTeabHOTo JIBUKEHUS 2 OIIK-1, OIIK-2
3aKOHbI IMHAMHUKHU MOCTYMATEIBHOIO U 4 OIIK-1, OIIK-2
BpaIIaTEIbHOTO JIBHXKEHUS
Pabota u sneprus 2 OIIK-1, OIIK-2
3aKOHBI COXPaHEHUS 2 OIIK-1, OIIK-2
Htoro 12
2 MonekynspHast MonekyJIapHO-KMHETHYECKAs TEOPUs 2 OIIK-1, OIIK-2
puzuka 1 Knaccuueckue ctatuctuku 4 OIIK-1, OIIK-2
TCPMOANHAMHUKA [TepBoe HayaaoO TEPMOJMHAMHUKU 2 OIIK-1, OIIK-2
N3onpoueccer 2 OIIK-1, OIIK-2
DHTpoOnHUs 2 OIIK-1, OIIK-2
Bropoe Hauano TepMoAMHAMUKH 2 OIIK-1, OIIK-2
Hroro 14
3 DAeKTpOMarHeTu3M | DJIEKTPOCTATUHIECKOE MOJIE B BAKYyME. 2 OIIK-1, OIIK-2
Teopema Octporpaackoro-I'aycca nis
HaIpPSKEHHOCTH TTOJIS
Pabota, morenuan 2 OIIK-1, OIIK-2
anektpoctarudeckoro mois (DCII)
OCII B BemecTBe 2 OIIK-1, OIIK-2
Oueprus OCII 2 OIIK-1, OIIK-2
Onektpuyeckuil Tok. [ImoTHOCTH TOKa 2 OIIK-1, OIIK-2
DIIEKTPUUECKHUI TOK B METaJJIax 2 OIIK-1, OIIK-2
MarnutHoe nosne (MII) B Bakyyme 2 OIIK-1, OIIK-2
BekTop MarHuTHON MHAYKIUU. 3aKOH 2 OIIK-1, OIIK-2
buo-Casapa-Jlamiaca
[Tepemenienne NpoOBOJHUKOB ¢ TOKOM B 2 OIIK-1, OIIK-2
MII
JBmxenue 3apsgoB B MIIL. Yckopurenu 2 OIIK-1, OIIK-2
SIBlIeHUE DIEKTPOMATHUTHON UHIYKLIIMU 2 OIIK-1, OIIK-2
DHeprusi MarHuTHOTO TOJIst 2 OIIK-1, OIIK-2
MarauTHoOeE TI0JI€ B BEIIECTBE 2 OIIK-1, OIIK-2
VYpaBHeHus Makcsesuia 2 OIIK-1, OIIK-2
Hroro 28
Uroro 3a cemectp 54
2 cemecTp
4 Konebanus u [Mapmonunueckue konedanus 2 OIIK-1, OIIK-2
BOJIHBI 3aTyxatromue KojeOaHus 2 OIIK-1, OIIK-2
Brinyx1eHHbIE KOJe0aHUsI pa3InIHON 2 OIIK-1, OIIK-2
npupozsl. Pesonanc
Bonnel B ynipyrou cpene 2 OIIK-1, OIIK-2
DJIEKTPOMArHUTHBIE BOJIHBI. DHEPTHUS 2 OIIK-1, OIIK-2
BOJIHBI
Htoro 10
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5 BosiHOBas u Nurepdepennus ceera. OnbiT FOHra 2 OIIK-1, OIIK-2
KBAaHTOBAs OIITHKA WNHuTepdepenins cBeTa B TOHKUX IJIEHKAX 2 OIIK-1, OIIK-2
Hudpakmus ceeta 2 OIIK-1, OIIK-2
[Tonsipusanus cera 2 OIIK-1, OIIK-2
B3anmoneiicTBue usnydeHus ¢ 2 OIIK-1, OIIK-2
BeliecTBOM. /laBieHne cBeTa
TermnoBoe n3nyueHue 2 OIIK-1, OIIK-2
Buemauit poroaddext Iddexr 2 OIIK-1, OIIK-2
Komnrona
Hroro 14
6 AtomHas pusuka, |BoiHOBBIE CBOICTBA BelIeCcTBa 2 OIIK-1, OIIK-2
3IIEMEHTBI KBAHTOBOM | CooTHOIICHHE HEOIPEIEIECHHOCTEN 2 OIIK-1, OIIK-2
MEXaHUKH U QUIUKH |y hapyenye [peiHrepa. 4 OIlIK-1, OIIK-2
TBEPAOro TCIIA MuxkpoyacTuna B IOTEHIMAILHON IMe
TyHHenbHbIN 3P PeKT 2 OIIK-1, OIIK-2
KBaHTOBO-MEXaHHYECKOE OMHCAHHE 4 OIIK-1, OIIK-2
CTPOCHHUSI M CTIEKTPOB aTOMOB
KBaHTOBBIE CTATHCTHKN 4 OIIK-1, OIIK-2
TennoBsie CBOKMCTBA TBEPIBIX TEI 4 OIIK-1, OIIK-2
DIIEKTPONPOBOTHOCTH METAIIIOB 2 OIIK-1, OIIK-2
DJIEKTPONPOBOTHOCTH MOJYITPOBOJHUKOB 2 OIIK-1, OIIK-2
KoHTakThl TBEpABIX TEN 4 OIIK-1, OIIK-2
Uroro 30
Uroro 3a cemectp 54
Uroro 108
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT puBeieHO B Tabnuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HasBanus pasznenos Hammerosanme TaBopaTopHEX paboT TpynoeMKkocCTs, dopMupyemsie
(TeMm) AMCUUTIITNHBI q KOMIIETEHIINHT
1 cemecTp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpallleHus
MOMEHT UHEpLUH TBEPABIX TEI. 4 OIIK-1, OIIK-2
Junamuka mastHuka ObepOeka 4 OIIK-1, OIIK-2
Hroro 12
2 MonekynspHas N3yuenune pacnpenenenus Makcsesuia 4 OIIK-1, OIIK-2
¢usuka u Ornpenenenrie OTHOIICHUS 4 OIIK-1, OIIK-2
TCpPMOJIMHAMHUKA TEIUIOEMKOCTEN ra3a METOA0M
Knemana u [lezopma
Hroro 8
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3 DnexTpomarnetusm  |M3ydeHue 351eKTpOCTaTUYECKOTO OIS 4 OIIK-1, OIIK-2
N3ydeHune CBOWCTB AUAIEKTPUKOB B 4 OIIK-1, OIIK-2
oJie TUIOCKOTO KOHJIeHCaTopa
M3ydeHre MarHuTHOTIO I0JIsL Ha OCU 4 OIIK-1, OIIK-2
KpYTOBOI'O BUTKA
Ornpezenenne yaenabpbHOro 3apsiaa 4 OIIK-1, OIIK-2
3JIEKTPOHA METOJI0M MarHeTpoHa

Hroro 16
Hroro 3a cemectp 36
2 cemecTp

4 Konebanwus v BosiHBI | MI3yueHue 3aTyxaromumx 4 OIIK-1, OIIK-2
3JIEKTPOMArHUTHBIX KosieOaHui
N3yueHne BbIHYXIECHHBIX 4 OIIK-1, OIIK-2
AIEKTPOMArHUTHBIX KOJIeOaHui

Utoro 8

5 BonHoBas u N3yuenne naTepdepeHIuy JTa3epHOTOo 4 OIIK-1, OIIK-2

KBAHTOBas ONTHKA U3ITy4eHUs
Nzyuenne nudpaxiuu 1a3epHOro 4 OIIK-1, OIIK-2
U3ITy4eHUS
H3ydenue TermioBoro u3my4eHus 4 OIIK-1, OIIK-2
N3yuenue BHemHero Gporodddexra 4 OIIK-1, OIIK-2

Uroro 16

6 AtomHas (usuka, IIpoBepka cooTHOMIEHUS 4 OIIK-1, OIIK-2

DIIEMEHTHI KBAHTOBOW  |HEOMpeAETICHHOCTEH 1151 POTOHOB

MEXaHUKH U HU3HKHA W3yueHune criekTpa n3J1y4eHus: aTOMOB 4 OIIK-1, OIIK-2

TBEPJOrO Tella BOJIOPOJIA
Ornpezenenne MUPUHBI 3aIIPEIIeHHON 4 OIIK-1, OIIK-2
30HBI IOJIYITPOBOIHUKA 11O
TEMIIEpaTypPHON 3aBUCUMOCTH
0o0paTHOTO TOKa I1o/a

Uroro 12
Hroro 3a cemectp 36
Uroro 72

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHBI B

Tadymue 5.6.
Tabnuia 5.6 — Buabl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
HasBanns paznenos | Buasl camoctostensHol | Tpynoemkocts, | dopmupyemsie
@OpMBI KOHTPOJIA
(TemM) TUCIUIUTAHBI paboTsl q KOMIETEHIINU
1 cemecTp
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1 Mexanuka IToaroroBka k 4 OIIK-1 Komnoxsnym
KOJUTIOKBUYMY
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amwuTa oTyera mo
OTYeTa Mo 1abopaTopHOU nabopatopHoit
pabote pabote
[TonroroBka k 8 OIIK-1, OIIK-2 | JlaGopatopHas
naboparopHoit padore, pabota
HAITMCaHKE OTYeTa
IToaroroBka x 4 OIIK-1, OIIK-2 KonTponbnas
KOHTPOJIbHON paboTe pabora
Hroro 22
2 MonekynspHast [ToaroroBka k 4 OIIK-1 KoutokBuym
¢dusnka u KOJUTIOKBUYMY
TCpMOJIUHAMUKa [ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroToBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amwuTa oTyera mo
OTYeTa Mo 1abopaTopHOU nabopatopHoit
pabote pabote
[ToxroroBka 8 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoit padore, pabota
HAITMCaHWE OTYeTa
[ToaroroBka k 2 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIbHON paboTe pabora
Hroro 20
3 IToaroroBka k 4 OIIK-1 KoutokBuym
DIEKTPOMArHeTH3M | KOJUIOKBUYMY
[ToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 3amure 6 OIIK-1, OIIK-2 |3amuTa oTyera no
OTYeTa Mo 1abopaTopHOH nabopatopHoit
pabote pabote
[ToaroroBka 12 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoit padore, pabota
HAITMCaHWE OTYeTa
[ToaroroBka k 4 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIbHOU paboTe pabora
Hroro 30
Hroro 3a cemectp 72
IToaroroBka u cmava 36 DK3aMeH
HK3aMeHa
2 cemecTp
12




4 Konebanus u IToaroroBka k 4 OIIK-1 KoutokBuym
BOJTHBI KOJUTIOKBUYMY
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amwuTa oTyera mo
OTYeTa Mo 1abopaTopHOU nabopatopHoit
pabote pabote
[ToxroroBka 6 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoit padore, pabota
HAITMCaHKE OTYeTa
[ToaroroBka k 2 OIIK-1, OIIK-2 KonTponbnas
KOHTPOJIbHON paboTe pabora
Hroro 18
5 BosiHOBas u IToaroroBka k 4 OIIK-1 KoutokBuym
KBAHTOBAs ONITHKA  |KOJUIOKBUYMY
[ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 3amure 4 OIIK-1, OIIK-2 |3amuTa oTyera no
OTYeTa Mo 1abopaTopHOU nabopatopHoit
pabote pabote
[ToxroroBka 8 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoit padore, pabota
HAITMCaHWE OTYeTa
[ToaroroBka k 2 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIbHON paboTe pabora
Hroro 20
6 Atomuas pusuka, |[loaroroBka k 6 OIIK-1 KoutokBuym
DJIEMEHTBI KOJUTOKBUYMY
KBAaHTOBOM [ToAroToBka K 4 OIIK-1 TecTupoBanue
MEXaHUKU U QU3UKH |TecTHPOBAHUIO
TBCPIIOTO TCIIa IToArOTOBKA K 3alUTE 6 OIIK-1, OIIK-2 |3amuTa oTYeTa 110
OTYeTa Mo 1abopaTopHOH nabopatopHoit
pabote pabote
[ToaroroBka 12 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoit padore, pabota
HAITMCaHWE OTYeTa
[ToaroroBka k 6 OIIK-1, OIIK-2 KonTponbhas
KOHTPOJIbHOU paboTe pabora
Hroro 34
Hroro 3a cemectp 72
IToaroroBka u cmava 36 DK3aMeH
JK3aMeHa
Hroro 216

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATUN

CornacoBaHa Ha noptane N2 57903
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Buapsl yaeOHOM AesTenbHOCTH
dopmMmupyembie
Jlek. | Ilpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETCHITHH
3aH. 3aH. pab6. | pab.
OIIK-1 + + + +  |3amuTa oTueTa no sabopaTopHOI paboTe,
Komnoksuym, KontposnbHast padora,
JlaGopatopHnas pabora, TectupoBanue,
OK3amMeH
OIIK-2 + + +  |3ammuTa oT4era o 1aboparopHoi padore,
Komnmoksuym, KoHTponbsHas padora,
Jlaboparopuas pabora, TectupoBanue,
DK3ameH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbBIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcuManbHBIN MaxkcuManbHbIN MaxcumatbHbIi
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamr 3a mepuon Oau 32 nepuon Beero 3a
Hayasa cemectpa | mexay 1KT u 2KT mexay 2KT ma |- cemectp
KOHEII ceMecTpa
1 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatopHoit pabore
Komnoksuym 10 10 10 30
KoHTtposnbHas padota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoj 23 24 23 100
Hapacraromum nrorom 23 47 70 100
2 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatropHoit pabore
KomnokBuym 10 10 10 30
KoHTtposnbHas pabota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoOL 23 24 23 100
Hapacraromum nrorom 23 47 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIHA KOHTPOJIb
[TepecueT 6anIoOB B OLIEHKH 32 TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bamiel Ha aTy TEKyIIero KOHTPOJIS Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMbI OaiioB Ha naty TK 3
14
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. CasenbeB, . B. Kypc o6mieit pusuku : yuedHoe nocobue : B 3 romax / M. B. CaBenbeB. — 14-e
u3n., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c¢. — ISBN 978-5-8114-0630-2 [DOnexTpoHHBIH pecypc]: — Pexum npocryna:
https://e.lanbook.com/book/98245.

2. Casensbes, . B. Kypc ob6meit ¢pusuku : yauedHoe ocodue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Tom 2 : DIeKTpU4eCcTBO U MarHeTU3M. BOJHBI.
Ontuka — 2019. — 500 c. — ISBN 978-5-8114-3989-8 [OnektpoHHbIil pecypc]: — Pexum gocrymna:
https://e.lanbook.com/book/113945.

3. Casenbes, U. B. Kypc ¢usuku : yuebnoe mocobue : B 3 tomax / U. B. CaBenseB. — 7-¢ usn.,
crep. — Cankr-IlerepOypr : Jlansp, [0. 1.]. — Towm 3 : KBanToBas ontuka. ATomHas ¢puszuka. Ousnka
TBepaoro tena. Pu3uka aTOMHOTO sapa W djeMeHTapHbIX yactul — 2019. — 308 c. — ISBN
978-5-8114-4254-6 [OnextponHbIit pecypc]: — Pexxum noctyna: https://e.lanbook.com/book/117716.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CaBennes, M. B. COopHUK BOIpOCOB U 3ajaa4 mo obuieit ¢pusuke : yuebHoe nocodue / 1. B.
CagsenweB. — 9-¢ u3n., crep. — Cankrt-IletepOypr : Jlanp, 2019. — 292 c. — ISBN 978-5-8114-4714-5
[DnexTponHsbIi pecypc]: — Pexum goctyma: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3agaum mo ob6mieit ¢pusuke: YueOHOe nmocodue [DNeKTpOHHBIN pecypce] : yueo.
nocobue — DnexTpoH. nad. — Cankrt-IlerepOypr : Jlanb, 2018. — 420 ¢ [DnekTpoHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/99230.

3. BonrHoBas u KBaHTOBas ONTHKA: Y4eOHO-MeTOAMYECKOE MOCOOHe MO ayJUTOPHBIM
MpPaKTUYECKUM 3aHATUAM U camocTosTenbHoi pabore / JI. B. Opnosckas, E. B. BanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DnexTtpoHHB#U pecypc]: — Pexum nocrtymna:
https://edu.tusur.ru/publications/7694.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0CO0ust

1. Mexanuka: Y4ueOHO-METOAMYECKOE MOCOOUE MO ayJUTOPHBIM MPAKTUYCCKUM 3aHATHIM U
camocTosATenbHOI padote / HO. A. I'pubos, A. A. 3enun - 2018. 64 c. [DnekrponHsIii pecypc]: — Pexxum
nocrtyna: https://edu.tusur.ru/publications/7662.

2. MonekynsapHas Gu3nka U TEPMOJUHAMHKA: YUEeOHO-METOIUYECKOE TIOCOOUE TT0 ayTUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATEIbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBII
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.
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3. DIeKTpUYEeCTBO U MarHeTU3M: Y4eOHO-METOANYECKOE T0COOHE M0 ay TUTOPHBIM NMPAKTUYECKUM
3aHATHAM U caMocTosiTesbHOM padote / FO. A. Bypauesckuii - 2018. 137 c¢. [DnexkTpoHHbIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. KoneGanusi ¥ BOJHBI: YUYeOHO-METOAMYECKOE MOCOOME MO ayJUTOPHBIM MPAKTHYECCKUM
3aHATHAM B caMocToaTenbHON padoTe / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7652.

5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOMEe MO ayJIMTOPHBIM
MpaKTHYECKUM 3aHSATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. lIBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIUH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHas ¢u3uka u pusuka TBEPAOTO Teya: Y4ueOHO-METOIUIECKOE MTOCOOHUE MO ay IMTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTenbHOM pabore / A. B. Jlssuun, 1O. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7691.

7. Kunematuka paBHOYCKOPEHHOTO BpalleHus: PykoBoaCTBO k 1abopaTopHO padoTe 1o ¢pusuke /
B. A. bypnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

8. M3yuenue pacnpenenenus Makcgeinna: MeTonuueckue ykazaHus K JabopatopHoit padote / B.
A. bypaoBunun - 2018. 9 c. [DnektpoHHBIUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7643.

9. OnpexeneHrie OTHONIEHHS TEIUIOEMKOCTEN raza Mmetoaom Kiiemana-Jlezopma: PykoBoaCTBO K
naboparopHoit padbote no ¢usuke / E. B. IBanosa - 2019. 12 c. [DnextponHsiit pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8968.

10. M3ydyeHue 371eKTPOCTaTHIECKOTO MoJiss: MeToandecKkne yKazaHus K Ja0opaTopHOU padoTe 1Mo
¢dusuke / A. C. Kitumos, A. A. 3enun - 2020. 14 c. [DnexkTpoHHbIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/9266.

11. M3ydyeHue CBOMCTB AUAIEKTPUKOB B MOJIE€ IUIOCKOTO KOHJIEHCaTOpa: MeToAn4YecKre yKa3aHus K
naboparopHoii padote no pusuke / FO. A. bypaueBckuii - 2020. 14 c. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9263.

12. V3ydyenue MarHuTHOTO TOJsI KPYyroBOro Toka: MeToaumyeckue ykazaHHUS K jJabopaTopHOU
pabote mo pusuke / A. C. Knmumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

13. Onpenenenue yaeabHOTO 3apsja JJIEKTPOHA METOJOM MarHeTpoHa (MarHeTpPOH):
MeTonuueckue ykazaHus K jJabopatopHoit padore mo ¢usuke / 0. A. bypaueBckuii - 2020. 16 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9267.

14. 3yuenne 3aTyXammMUX 3JCKTPOMArHUTHBIX KoJieOaHWN: MeTonumueckne yKa3zaHHs K
naboparopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/9261.

15. H3ydeHue BBIHYKACHHBIX 3JIEKTPOMAarHUTHBIX KoieOaHuii: YueOHO-MeToIuIecKoe Tocooue mo
¢usuke / B. A. Bypmnosunun - 2020. 13 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/9281.

16. V3yuyenue uHTEpEPEHIINHN JTa3epPHOTO U3NIydeHHs: PykoBoACTBO K J1abopaTopHO# padoTte mo
¢uszuke / JI. B. OpnoBckas - 2019. 12 c¢. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

17. Uzydyenue nudpakiuy JTa3epHOTO H3JIYYEHHUS OT KPYTJOTO OTBEPCTHA: PYKOBOICTBO K
nabopatopHoit pabore o ¢usuke / JI. B. Opnosckas, A. B. Opnosckas - 2019. 13 c. [DnexkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8961.

18. Buemrnuii horoaddekr. M3zyuenue 3akona CtoneroBa U nmpoBepka GopmMyiabl DUHINTEHHA:
MeTtoandeckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

19. M3yueHne cnekTpa aTOMOB Bojopoja: MeTonuuecKkue yKa3aHus K JadopaTopHOU paboTte 1mo
¢usuke / A. C. Knumos, H. I1. Konnparteesa - 2019. 15 c. [DnexTpoHHBIi pecypc]: — Pexxum gocrtymna:
https://edu.tusur.ru/publications/9054.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl i1l CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
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a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.
Jst Iun ¢ HapylIeHUsIMU 3PeHu:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.
J st U ¢ HApYIIeHUsIMU cJIyXa:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.
J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIMTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THIA, TOMEIIEHUE IS TPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALUH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 47, 325 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- nTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tymba i noknnagumka;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo mpenogaBaress.

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIMTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THIA, TOMEIIEHUE IS TPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALUH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ TMPOMEKYTOYHOMH
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 47, 307 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- nTepakTuBHAs MaHeb;

- Kamepa;

- Muxpodos;

- Tym0a mist mokaumKa;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo mpenoaBaress.

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ay,I[I/ITOpI/IH 1A HpOBeI[eHI/Ifl 3aH$ITI/II71 CeMI/IHapCKOFO THUIIA, IOMCIICHUEC OJIs1 HpOBeI[CHI/Iﬂ prnHOBBIX nu
I/IHI[I/IBI/II[yaJ'IBHBIX KOHcyHBTaHHﬁ, IIOMCIIICHUC OJId HpOBCI{GHI/Iﬂ TCKYHIGFO KOHTpOJ'IfI n HpOMe)KYTOIIHOfI
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmmnuna ynuma, 1. 47, 305 ayn.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

JlaGopaTopust BOJIHOBOIM 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 UMeEIoNIerocss 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IIT.;

- UcrouHuk cBera cekTpa BoJopoJa - § IIT.;

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

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlaGoparopust J1a3epHON ONTHUKHU: YUeOHAst ayAUTOPHS ISl IPOBEACHUS 3aHATHIH MPAKTUYECKOTO
TUINa, yueOHas ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacts, T.
Tomck, Bepmnauna ynuna, a. 74, 235 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- 'ennoneoHoBbIN nazep - § wiT.;

- Onruyeckasi CKaMbs ¢ IPUHAUIEKHOCTIAMH - 8 IIT.;

- MarautHo-MapKepHas J0CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydeOHas aylIUTOpUs IJIsl IPOBEICHHUS 3aHIATHUH
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI labopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 219 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

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

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

- Konrpomnep usmepennii - 12 mr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pu3NUECKUX U3MEPEHUH;

JlaGopaTopusi MEXaHUKU U MOJIEKYJISIPHON (PM3MKH: yueOHas ay TUTOPHS ISl IPOBEICHUS 3aHATUI
MPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 232 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- JlabopaTopubie MakeTsl: "Monekymsipaas ¢usuka" - 10 mr., "Magarauk Obepbeka" - 10 mrT.,
"Mamuna AtByna" - 3 wr., "MoMeHT unepuuun" - 4 mr.;

- Konrponnep usmepennii - 10 wr.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- LibreOffice;
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- Microsoft Windows 7 Pro;
- Pacuer morpemnocTeit Gpu3MUeCKuX H3MEPEHUH;

JlabopaTopusi TepMOJUHAMUKHU: yuyeOHash ayIUTOPUs JJIs MPOBEICHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI JJabopatopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminauna ynuia, a. 74, 223 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

- JJaGopaTopHbIii MaKeT MO TEPMOJAMHAMUKE - 6 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOM (pu3uKu: yueOHas ayIUTOpUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTopHoTro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 229 ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

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

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

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

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHUE AUCIUILUIMHBI JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI M MHBAIHMIAMH
OCYIIECTBIISIETCS C UCTIOJIB30BAHUEM CPEJICTB OOYUCHUS OOIIEro U CIEeIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ O0YUYAIOMIMMHUCS C HAPYUMIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHWJIMBAIOIICH ammaparypbl, MyJIbTUMEIUWHBIX CPEICTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
T 00YYaIONUXCsl C HHBAJIUIHOCTHIO, MOPTATUBHON WHAYKIIMOHHOW CHCTEMBI. YUeOHast ayAuTOpHs, B
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KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHIX C 0OYUYAIOIMUMUCS C HAPYLIEHUSIMH 3peHHsl TIPETYCMOTPEHO HCIOJIb30BAHHUE B
JICKIIMOHHBIX M YUYE€OHBIX ayJUTOPHUSAX BO3MOXXHOCTH MPOCMOTpPA YIAJICHHBIX 00BEKTOB (HampuMmep,
TEKCTa Ha JOCKE WJM Cjaiija Ha dKpaHe) MPH MOMOIIH BHICOYBEIUYUTENCH s KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHoW nHGOpMaIMi B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

TEPMOJUHAMHUKA

Hasparus paszenos (Tem) PopmHpyembie ®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
JUCLUATUTMHBI KOMIIETECHIINU
1 Mexanunka OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
nabopaTopHOH BOITPOCOB JIJIs 3AIITUTHI
pabote 1abopaTopHbIX paboT
Konnoksuym [IpumepHbIil nEepedyeHb
BOMPOCOB sl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHaHTOB (33 IaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHU
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MonekynspHas Gu3nKa U OIIK-1, OIIK-2 |3amura otyeta o |[IpumepHsbIil nepeyeHb

nabopaTopHOI BOIIPOCOB ISl 3AILATHI

pabore 71a00paTOPHBIX pabOT

Konnoksrym IIpuMepHBIii epeyeHb
BOIIPOCOB JUIsl KOJUIOKBHYMa

KoHntpoinbHas [IpuMepHBIil nepeyeHb

pabota BapHAHTOB (3aaHMIA)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN

OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX

BOIIPOCOB
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3 DieKTpOMarHeTu3mM

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

OIITHUKAa

4 KonebaHust ¥ BOJHbI OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
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
5 BosHOBas 1 KBaHTOBAs 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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6 AtomHas pusuka, snementsl  |OIIK-1, OIIK-2 |3amuTa otuera mo |[IpumepHsbIii nepedeHb

KBaHTOBON MEXaHUKH U (PU3UKU nabopaTopHOi BOIIPOCOB [JIS1 3AILUTHI
TBEPJIOTO Tesa pabore 1ab0paToOpHBIX PaboT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpuBeacHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE yCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMAaTHUYECKH | CHCTEMATUYECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
yYMEHHUE HABBIKOB
4 (xopotio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKaliue coJieprKariue
CyMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbIE | CHOPMUPOBAHHOE YCIELIHOE U
MaKCUMAJIbHOW | CHCTEMaTUYECKHE yMEHHue CHUCTEMaTHUYECKOe
CYMMBbI 0aJIOB 3HAHUSA MPUMECHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Touka ABUIKETCA U3 LIEHTpPa CIHUpAIU C paBHOMEPHO yObIBaromieil ckopocTbhio. Ilpu aTom
BEJIMYMHA MIOJTHOTO YCKOPEHHUS TOUKH ...
BapwnaHTbl OTBETOB:
1. ymeHb1aercs;
2. YBEIMYUBACTCS;
3. HEe U3MEHSETCH,
4. paBHA HYJIIO.

2. Ha abGcomoTHO TBEp0€ TEIO AEHCTBYET MOCTOSTHHBIA MOMEHT cuil. Kakue u3 mepeuncieHHbIX
HIDKE BETTUIMH U3MEHSIFOTCS 10 JINTHEMHOMY 3aKOHY?
BapwnaHTbI OTBETOB:
1. yrioBas CKOpOCTh M YTJI0BO€ YCKOPEHHUE
2. MOMEHT UHEPIIUH U MOMEHT UMITyJIbCa
3. yrjoBasi CKOpOCTb I MOMEHT MHEPLIMHI
4. yrioBasi CKOPOCTbh U MOMEHT UMITYJIbCa

3. BennunHa MOMEHTa UMIyJibca TeJa U3MEHSETCS ¢ TEUEHHEM BpEMEHHM Mo 3akoHy 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 ...
BapwnaHTbI OTBETOB:
1.2
2.1
3.0,5
4.4

4. Ha KoHIIaX HEBECOMOTO CTEPIKHS 3aKPETUICHBI JIBA MAJICHPKUX MAaCCUBHBIX mapuka. CTep)KeHb
MOJKET BpaIIaThCs B TOPU3OHTATBHOW MIOCKOCTH BOKPYT BEPTHKAIBHOW OCH, MPOXOIAIICH
yepe3 cepeauny crepxkHs. CTepKeHb pacKpyTUIN 0 YTI0BOM ckopocTh . [lox meiicTBrem
TPEHHSI CTEPXKEHb OCTAHOBWJICS, MPHU ITOM BbIAenuaoch 4 JIx Temnotel. Eciu cTepxeHnb
PACKPYTHTH 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJCIUTCS
KOJIMYECTBO TEIUIOTHI (B [[k), paBHOE ...
BapwnaHTbl OTBETOB:
1.0,5
2.2
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3.1
4.4
5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm Ttemmepatypy HarpeBaTens u
XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMHaKoBY10 Beauuuny AT, To KIIJI nukia ...
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JTaHHBIX
6. Bo ckonbko pa3 yBeIUUMUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI UeaTbHOTO Ta3a Mpu
MTOBBIIICHUH 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 MKy MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. NTOTEHIHUAIBHOW YHEPTUH B3aMMOAECHCTBUS MOJIEKYJ
8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apupMeTHIECKOe 3HaUCHHE
4. uMeeT OTpHUIATEeNIbHOE 3HAUCHUE
9. BekTop Hamps>)KEHHOCTH 3JEKTPOCTATHUYECKOIro TMOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HaMpaBJieH. ..
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKUTEIIbHON
2. B CTOPOHY BO3pacTaHus MOTEHILIMala
3. mapajuieapHO O0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMANIA
10. Toyeunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruueckor moBepxHocTr. Eciu 1o0aBuTh 3apsia —q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUUYECKOTO MO
4yepe3 MOBEPXHOCTH CepHl. ..
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. YMEHBIIUTCS
3. paBeH HYJIIO
4. HEe U3MEHHUTCA
11. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MUJIUBOJIBTAX.
BapuaHTbl OTBETOB:
1.40
2.10
3.20
4.30
12. 3apsbkeHHas 4acTHIla BIETaeT B OJHOPOJHOE MAarHUTHOE I0JI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopreil ABHKEHUS YaCTULIbI SIBIISIETCA. . .
BapuaHTbl OTBETOB:
1. npsimas
2. mapaboia
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13.

14.

15.

16.

17.

18.

19.

20.

3. cnupanib

4. OKpy>XKHOCTh

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

BapuaHTbl OTBETOB:

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

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

3. Dneprus (W) nponopiimoHaibHa KBapaTy aMILTATYAbI (A)

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

EMKOCTB KOne6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMeHbIIUJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUJIACh

IIpu pe3onance...

BapuaHTbl OTBETOB:

1. pe3ko pacreT 4acTora KojaeOaHui

2. Koyie0aHus 3aTyXaroT

3. yacToTta KoJieOaHUH paBHA HYJIIO

4. coBmagaeT yacToTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHU

Kak Ha3bpIBalOTCs BOJIHBI, B KOTOPBIX KOJIEOAHHS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJIeHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbBIE

4. KOrepeHTHbIE

[Ipu mabmonenun nHTepPepeHnun GuoneToBoro ceera B onbiTe OHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecinu uctounuk ¢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

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napajieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus noaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKH, PaBHOM ...

BapuaHTbl OTBETOB:

1.2

2.4

3.6

4.8

Ha nuadparmy ¢ KpyriabsiM OTBEPCTHEM PaJuycoM 2 MM MaJaeT HOPMalIbHO MapajielbHbIN
My40K cBeTa AJIuHOW BoaHbI 0,5 MkM. Ha myTu nydel, nmpomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemaroT 3kpaH. B orBepcTtum nmadparmel Qs TOYKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H @penens.

BapuaHTbl OTBETOB:

1.8

2.4

3.9

4.5

[To Mmepe HarpeBaHUs Tela €T0 CBEUCHHUE M3MEHSIETCs clenyromuM oopazom. [Ipu koMHaTHOM
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He HaOmogaetcs. Ilo mepe nmoBbieHus
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TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJTIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenblii ([ /0enoe kanenue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MPU HarpeBaHUU OOBACHAIOTCA

BapuaHTbl OTBETOB:

1. 3akonom Credana-bonpmana

2. 3akoHoM Kupxrodga

3. U3 IpUBEIEHHBIX BAPHAHTOB HET BEPHOTO

4. 3akoHaMM cMmeleHns BruHa

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Crucox 9K3aMCHAIIMOHHBIX BOIIPOCOB:

1

Nk W=

o

R

10.

Mexanuka.
KuHeMaTuka mocTynaTesIbHOTO IBHKEHUS.
Kunematuka BpamareabHOro JBUKEHMUSL.
JlnHaMKKa MaTepUaJIbHOU TOYKHU.
Kunernueckas sneprust. Pabota 1 MOUTHOCTb.
KoHncepBatusHble cuibl. [loTeHInanbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEprUuen 1
CHJION.
OCHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOTO JBM)KEHUS OTHOCUTEIBHO HEINOJBHKHOU
TOYKHU.
YpaBHEHME TMHAMUKYU BPAIIATEILHOIO JBUKEHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.
MowmenT unepuuu, reopema lllreiinepa.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.
3aKOH COXpaHEHMsI MOMEHTa UMITYJIbCa.
MornexyssipHas pU3MKa U TEPMOJIMHAMHKA.
Buytpennss sHeprus. Ternora u padora. [lepBoe Hayano TepMoIMHAMHKH.
Knaccuueckue ctatucTiku (QyHKIMS pacrpenenenus MakcBesa).
Haubonee BeposaTHasi, CpeaHsst KBaJpaTUUHAsl U CpeIHsA apu(MeTHIecKas CKOPOCTH MOJIEKYJIT
rasa.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
Tennoémkocts raza. ®opmyiia Mailiepa.
YpaBHEHHE COCTOSIHUSA UICANBHOIO ras3a. M3omnpoueccs!.
Anmabarudeckuii mporecc. [lomuTponuaeckue mpoeccsl.
Oo6patumsrii ukn Kapho.
M3MeHeHne 3HTPONUHN NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauaio
TEPMOJAVHAMUKH.
Ontponus. PU3NUECKU U CTATUCTUYECKUIN CMBICI SHTPOIIUU.

3 DNIeKTpOMAarHeTUsM.

1.

2.

<o w

OnekTpuyeckoe nose. Hanpssk€HHOCTH 2nekTpudeckoro noisd. Cunosble auHuM. [IpuHnun
CYIEPIIO3ULUH ICKTPUYECKUX MTOJIEH.

Teopema Octporpajnckoro-I'aycca ns BekTopa HanpsHKEHHOCTHU AJIeKTpUyeckoro nois. [lomne
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.

. [Hotenuman. Pabora cui anekTpocTaTuueckoro mois. LIupKymsnus BeKTopa HanpskKEHHOCTH

AIIEKTPOCTATUYECKOTO TOJIS.

CBs13p MeX Ay HaIPsHKEHHOCTBIO 3JIEKTPOCTATUYECKOT0 MOJIS U MOTEHIMaoM. Pacuer pazHoctu
MOTEHIUAIOB MEXKIY TOUKaMH MoJisi (00pa30BaHHOT0 OECKOHEYHOH 3apsKEHHON MIOCKOCTHIO,
IByMsi OECKOHEUYHBIMH 3apsKCHHBIMU IIJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
IPOBOSIINM IIAPOM).

. [onspuzauus TUAIEKTPUKOB.

N3menenue BekTopoB E u D Ha rpanune paszaena 1Byx IU3JIEKTPUKOB.

. Pacpenenenue snekTpuuecKUX 3apsAoB Ha NMpoBoaHHMKe. Hampsik€HHOCTH mois BOMU3HM

MMOBCPXHOCTHU 3aPA)KCHHOT'O IMPOBOJJHUKA.

. DnexTpoaBmwxymias cuna. O000mEHHBIN 3akoH OMa /17151 HEOJTHOPOJHOTO yYacTKa LEMH.
. Pabota, momHocTh, 3akon [[xoyns-JIeHna.

10.
11.

PasserBnénnnie nenu. [IpaBuna Kupxroda.
Cratnyeckoe MarHUTHOE MOJI€ B BakyyMme. BekTop MarHuTHOM uHaykuuu. 3akoH buo-Casapa-
Jlannaca.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

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

3akoH Amrnepa. Cuna, IeicTBYIOIIas Ha MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Cuna JlopeHna. /IBmxeHue 3apsSyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TIOJIE.
DddexT Xomna.

[upkysinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.
MarnutHoe nose B BeuiecTBe. HaMarHn4eHHOCTh U HANPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBMKyIIas cuia (3.4.c.) HHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIUH.
SBneHne caMOMHIYKIIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makceia.

4 KonebaHus ¥ BOJIHEL.

1.
2.
3.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

VXN NRALD—NDS ORI LA

XapaKTepUCTUKU TAPMOHUYCCKUX KOICOAHHIA.
CrnoxeHre rapMOHUYECKUX KOJICOaHMIA.
KBazucranuonapueie Toku. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHus B KOHType 0e3
AKTHBHOT'O CONPOTHUBIICHUS.
CB00OOIHBIE 3aTyXaIOIIKE AIEKTPUUECKUE KOJIeOaHHs B KOHTYpE.
BrinyxaeHHBIC d7eKTpUYeCKre KojebaHus. SIBienne pezoHanca. [lepemeHHBbIi TOK.
VYpaBHeHHUs TIIOCKON U CHEepUIECKOI BOJIH.
Hanoxxenne (uarepdepennius) BoiaH. CTOSYHME BOJHEI.
Dddext Jomnepa mist 3BykoBbIX BoJIH. Ontrueckuii 3 dexr Jomepa.
DNeKTPOMarHUTHbIE BOJHBI.
DHeprus MeKTPOMarHuTHOM BOJIHBI. IHTEHCUBHOCTD U UMITYJIBC JIEKTPOMArHUTHOW BOJIHBI.

BOJ'IHOBaSI 1 KBaHTOBAas OIITHKA.

Nutepdepentus ceera. Merox IOura. [llupuna nonoc natepdepenHunn.
HNHuTepdepeniius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKH.
Konrsna HeroToHa.

Hudpakmus ceera. [punamun [oirenca-dpenens.

Merton 300 @penens. 30HHAs IACTUHKA.

Judpaxius Ha KpyTrJioM OTBEPCTUU U HETIPO3PAUYHOM JIUCKE.

Hudpakmus ot mienw.

Hudpaknmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Paszpemaronias cnocoOHOCTh peHIETKH.

Judpakmus Ha TpOCTPAaHCTBEHHBIX peméTKax. Judpakiums peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu OTpaxEeHUH U MpeIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamntoca.

TennoBoe uznydyenue. 3akon Kupxroda.

3akoH Credana-bonbinmana. 3akoH cMmemenus Buna.

®opmyina [Inanka.

Buemawnii pororddexr.

®otonbl. OnbiT bote (MeTox coBmaneHuit).

Dddexr Komnrona.

TopMo3HOE PEHTTeHOBCKOE HM3NTyueHne. XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUCHHE.
JlaBiaeHue cBeTa.

6 AtoMHas pu3HKa, YJIEMEHTH KBAHTOBOW MEXaHUKH M (PU3UKHU TBEPIOTO TEa.

XN B WD —

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

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

Bomnosoe ypaBuenue llpenunrepa. ®uznveckuii cMpicn ‘V-pyHKIUN.
KBaHTOBaHUME 3HEPrUHU JIEKTPOHA B OTHOMEPHON MOTEHIIMATILHOU SIME.
['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBEeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).
Cnun snektpona. Onsit [lTepHa u ['epiaxa.
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Pacnpenenenue 31eKTPOHOB MO SHEPrEeTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.

[[InpuHa criekTpanbHbIX JUHUN. TOHKAsI CTPYKTypa CIEKTPAIbHBIX JTUHUM.

Brinyxnennoe nznydenue. Jlazepsl.

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢pepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMsA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJbHBIX KOJEeOaHUN pelIeTKH.
@OHOHBI.

Xapakrtepuctuueckas temneparypa Jlebast.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHUU
KPHUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEeKTPONPOBOJHOCTH METAIITIOB.

[Ipupona ceepxnpoBogumoctu. KauectBeHHble mosnoxkenus: Teopun bKIL

CobcTBeHHast MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTtornpoBoAUMOCTh (BHYTpeHHHUH (HOTOAIDPEKT).

TepMonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB /ISl 3a1UTHI J1a00PATOPHBIX padoT

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

€CIIM JTUHEHHAs CKOPOCTb YMCHBIIACTCA CO BPCMCHEM.

. Kakoe cBOICTBO Ten XapakTepu3yeT MOMEHT UHEpLUN?

B 4éMm cxoacTBO M paziauuue MEXJy OCHOBHBIMHM 3aKOHAMU JMHAMHUKHU MOCTYNATEIbHOTO U
BpalIaTEIbHOTO JIBHXKEHUM?

KakoB Bua pacnpenencHusi MakcBemia mo abCONIOTHRIM 3HAYEHUSIM CKOPOCTH M TI0 MPOSKITHSIM
CKOPOCTH Ha OCh X?

. Uto Takoe MOJIsIpHad TCIJIOCMKOCTDb HPU MOCTOAHHOM JAaBJICHHUH U YTO TAKOC TCIIJIOCMKOCTH

npu noctossHHoM o0beme? Ilpuunnel paznuuus?
UYTo Takoe HanpsH>KEHHOCTh U MOTEHIMAN 3JIEKTpocTaTuueckoro noia? Kakas Mexay HUMHU
CBsI3b?

. Kakoii ¢pusnuecknit cMbICI OTHOCUTENBHON AUAIEKTPHUECKON IPOHUIIAEMOCTH?

[Toniepeunble ceueHus: YeThIpeX OECKOHEYHO JJIMHHBIX MPSMBIX IPOBOIHUKOB PACIIOIOKEHBI B
BepIIMHAX KBajapaTa. Bce TokM oauHakoBO# BeanunHbl. Kak JOKHBI OBITH HAINlpaBJICHbI TOKH,
9TOOBI COOTIOAANIOCH YCIOBUE:!

1) MarHuTHOE 1OJIE B LIEHTPE KBajpaTa paBHAJIOCH HYJIIO;

2) pe3ynbTUPYIOMUK BEKTOP MarHUTHOM MHIYKUIMHU OB HampaBiieH MO OJHOW U3 AMAaroHanei
KBaJlpaTa,

3) MarHUTHOE MOJIE B LIEHTPE KBaJpaTa ObLIIO0 MAKCUMAaJIbHO BO3MOYKHBIM?

. HpOTOH " DJICKTPOH, UMCHOIUC OJJUHAKOBYIO CKOPOCTb, MOMAaJAar0T B OJHOPOJHOC MAarHUTHOC

noJie, MHIYKIMSA B koToporo neprneHaAuKyaspHa ckopocTd yactull. Kak OynyT pa3nudarbes ux
TpacKTOpUH?

KakxuMm m0mkHO OBITH COOTHOIICHHE MEXKIY dJIeMeHTaMu kosebarensHoro koutypa (R, L, C),
4TOOBI B KOHTYPE CMOTJIM CYIIECTBOBATH AJIEKTPOMArHUTHbBIE KoJIeOaHus?

Yem omnpenensercs pa3HOCTh a3 MEXAy TOKOM M MPUIOKEHHBIM K KOJIeOaTeIbHOMY KOHTYPY
BHEUIHUM HAIPSKEHUEM?

B yem 3akimovaercss pU3MUECKUi CMBICI MOHATHA ""ONTHYECKas JUTMHA Ty TH"?

BosmoxHo nmu npu audpakinun Opaynrodepa Ha KpyriaoM OTBEpPCTUU HAJIWMYUE MUHUMYMA B
HEHTpe TUPPaKIUOHHON KapTUHBI?

B uém 3akmovaercs siBieHue qudpakunu ceera’?

UYto Ha3pIBaeTCA CIEKTPAIILHOMN INIOTHOCTBHIO YIHEPIETUUECKON CBETUMOCTH?

Yro Takoe «kpacHas rpanuna» Gotorpgpexra? Yem o0ycroBIEHO €€ HATUUUE U TOJI0KEHHUE Ha
HIKaJI€e IJIAH BOIH?

IToueMy B KBaHTOBOW MEXaHUKE HETPUMEHUMO IOHATHE TPAEKTOPUH MUKPOYACTHUIIBI?

Kakumu KBaHTOBBIMHM YHUCJIAMH XapaKTEPU3YIOTCSI COCTOSHUS AJIEKTPOHOB B atoMe? Kakue
3HAYEHUs] OHU MOTYT npuHUMaTh? Kakue mpaBuia or0opa CyIecTBYIOT AJIsi KBAHTOBBIX YnCeN?
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19. KakoB cMbICIT TOHATHI «BaJI€HTHAS 30Ha», «30HA MTPOBOJUMOCTIY, «3aMPEILICHHAS 30Ha»?
9.1.4. lIpuMepHBIil NepevYeHb BONPOCOB A1 KOJUIOKBUYMA

KuHeMaTuka nocTynaTesIbHOTO IBUIKEHUS.

JlnHaMuKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota 1 MOUTHOCTb

YpaBHEHNE TMHAMUKU BpallaTENbHOIO ABM)KEHNS OTHOCUTENILHO HETIOABM)KHON OCH

Mowment unepuuu, reopema lllrelinepa

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUH

Buytpennss sneprus. Ternora u pabota. [lepBoe Hayano TepMoInHAMUKH

@yHkus pacupeneneHus Makcsesia

bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana

10. YpaBHEHHE COCTOSHUSA UAEATBHOTO ra3a. M3onporneccht

11. DOHrponusa. PU3NYECKUIl U CTATUCTUUECKUN CMBICIT S3HTPOIIUU

12. Dnexrpuueckoe nosue. Hanpsyk€HHOCTB 3JE€KTPUUECKOT0 OIS

13. Ilotenuuan. PaboTa cuit 351eKTpOCTaTUYECKOTO OIS

14. CBs3b MeXAy HaNPSKEHHOCTHIO AJIEKTPOCTATUUECKOTO MOJISl U MOTEHIIMAIOM

15. Ilonspuzanust AUIIEKTPUKOB

16. Dnekrponsmwxkymas cuina. O600mEHHbIN 3akoH OMa U1 HEOJHOPOAHOTO Y4acTKa IIeTH

17. PazserBnénnsie uenu. [Ipasuna Kupxroda

18. Cratnyeckoe MarHUTHOE I0J€ B Bakyyme. BekTop MarHMTHOW MHAyKUMHU. 3aKOH buo-
CapapaJlamnaca.

19. MarautHoe 1osie KpyroBoro Toka.

20. Cwuna, nelcTBYIONIAs HA MPOBOAHUK C TOKOM B MAarHUTHOM IOJIE

21. JIBmKeHHE 3apsKEHHON YaCcTULBI B OAHOPOJHOM MarHMTHOM IOJI€

22. Pabota no nepemMeIeHuio MPOBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIe

23. DnexTpolBHKyLIas cuia (3.14.C.) UHIYKIUU.

24. DHeprusi MAarHUTHOI'O MOJISA

25. XapaKTepuCTHKH rapMOHUYECKHUX KOJeOaHHi

26. CBoOomHBIEC HE3aTYXAIOMIUE KOJIeOaHHs

27. CBoOonHBIE 3aTyXaloOIIKeE JEKTPUIECKUE KOJICOaHUsI B KOHTYpE

28. BbIHYXJCHHBIC IEKTpHUECKUE KojeOaHus. SIBIeHne pe3oHaHca

29. YpaBHEeHHUS IUIOCKOU U chepruecKoii BOJIH

30. Dddext Jomnepa 1i1st 3ByKOBBIX BOJH

31. DnexTpOMarHUTHHIE BOJIHBI

32. Unrepdepenuus ceera. Meron FOnra

33. JQudpakuus ot meau

34. ludpakuroHHas pemeéTKa

35. Ilonspuzauus ceeta

36. TemnoBoe uznyuenue. 3akon Crepana-bonbimana

37. Bueunwuii potorpdext

38. Dddexr Komnrona

39. JlaBieHmuE cBeTa

40. DnemenTapHas Teopus bopa

41. T'unore3a ne bpoitns. BomHoBbIe cBoMCTBa BelecTBa

42. IlpuHUMN HEONPEAEIEHHOCTH

43. BonnoBoe ypaBHenue lllpenunrepa

44. I'nmaBHOE U OpOUTAIEHOE KBAHTOBBIE YUCIIA

45. PacrnpeneneHue 31€KTPOHOB 110 SHEPTETUYECKUM YPOBHSIIM aTOMOB

A SRR Y

9.1.5. IlIpuMepHBbIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBHBIX padoT

1. Uepe3 CKOJBKO CEKYHJ BEKTOP CKOPOCTH Teja, OPOIIEHHOTO Moja YyriioM 32°K TOPU30HTY C
HavyaJbHOU CKOpOCThIO 11 M/C, OyeT COCTaBIATh C TOPU3OHTOM yrout 14°?7

2. ABTOMOOWIIb C BBIKJIFOUEHHBIM MOTOPOM CKAaTBIBACTCS 110 HAKJIOHHOW JOPOTE C IMOCTOSHHOU
CKOpOCTBI0. YTOJI HAaKJIOHA JIOPOTH K TOPU3OHTY paBeH 35°. Uemy paBeH Kod(DPUITMEHT TPEHUS
MEXIy KOJIeCaMH aBTOMOOWIISI M IOPOTOi?

3. JIBa tema maccamu 553 T u 853 T CBA3aHBI TOHKOW HHUTHIO, IEPEOPOIICHHON Yepe3 0J0K. biok
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3aKperI€H Ha Kparo CTOJIa, [0 TOPU3OHTAIBHOM MOBEPXHOCTH KOTOPOTO CKOJIB3UT BTOPOE TEIO.
KaxoBa cuna HaTs>keHUsI HUTH Y BToporo Tena? KoadduureHt TpeHus o moBepxXHOCTh CTOja
0,38. biok cunTaTh CIIOMIHBEIM JUCKOM Maccou 337 .

C Kako CKOPOCTBIO JOJIKEH JIETETh CHAPST MAacChl 65 KT, 9TOOBI NP yaape ¢ CyTHOM Macchl 80
T nmocnemHee moy4dmiio CKOpocTh 44 cm/c? Y aap cUuTaTh HEYNIPYTHUM.

. B mmnmnHape noa nmopuiHeM HaxoauTcst Bogopoa maccoi 57 r nipu temnepatype T1 =428 K. 'a3

CHavaja pacmupuics aauadaTUYECKH, YBEIUIUB 00BbEM B TpH pasa, a 3aTeM OB CXKaT
M30TEPMHUYECKH, TpUUEM 00bEM raza yMeHbIIWICS B MATh pa3. HailTu koHeuHyIo TeMiepaTypy
raza T2.

. Ucnonw3ys pacupenenenue MakcBensa, onpeAeauTh B MPOLEHTAX OTHOCUTEIbHOE YHUCIIO

OJTHOATOMHBIX MOJIEKYJI ra3a, UMEIOIUX KUHETUYECKYI0 DHEPTHUI0, OTINYAIOIMYIOCS OT €&
cpennero 3HadyeHus Ha 0,88%. ['a3 HaxXoAUTCS B TEIJIOBOM PaBHOBECHH.

. OueHb IIMHHAS TOHKas MpsMasi MPOBOJIOKA HECET 3apsii, pPABHOMEPHO pacIlpeesIeHHbIH 1o eé

e, OnpeneNuTh JUHEWHYIO TUIOTHOCTD 3apsija, eCil HaNpsHKEHHOCTD T0JIs Ha pacCTOSTHUN
77 cM OT IPOBOJIOKH paBHA 24 B/cM.

. Kakyro paboTy Hamo coBepmuTh, 4TOOBI MEPEHECTH B BO3AYyXe TouedHbIN 3apsan 37 HKm u3

OECKOHEYHOCTH B TOUYKY, HAaXOISIIyIOCA Ha PAacCTOSHUU 23 CM OT MOBEPXHOCTH
METAUTMYECKOTO 1apa, NoTeHIuan Kotoporo 745 B, a pamuyc 7 cm?

. Mexay oOKiIaKkaMu MII0CKOT0 KOHIGHCATOpa HAXOIUTCS M30JIMPYIOIast TIJIACTUHA TOJIIIUHON

278 MKM C IHAJIEKTPUYECKON mpoHHIaeMocThio 5. [lnomans kaxaon ookmaaku S01 cm2.
Konpencarop 3apsiken no HanpsikeHus 440 B u oTkmroyeH oT uctouHuka. Kakyro
MEXaHHYECKYI0 paboTy HaJ0 COBEPIIUTh, YUTOOBI BBIHYTh INIACTUHY U3 KOoHJeHcaTopa? Tpenuem
peHeOpeyb.

[To 1ByM O€CKOHEYHO AJMHHBIM MapajuiebHBIM IPOBOJHUKAM, JIEKAIIUM B OJTHOM IJIOCKOCTH,
TEKYT IPOTUBOIIOJIO0KHO HanpaBiieHHbIE TOKU 36 A u 36 A. HaliTu HanpsiKEHHOCTh MAarHUTHOTO
0JIs1 TOCEPEAMHE MEX/1y IPOBOIHUKAMHU, €CJIM PACCTOSIHUE MEXKy HUMHU paBHO 19 cm.

JlBa NIIMHHBIX MapaJIETbHBIX TPOBOAHUKA C TOKaMH 47 A u 12 A pacnonoXeHbl Ha PaCCTOSHUHU
7 cM apyr ot Apyra. ToKy B MPOBOJHUKAX TEKYT B OJTHOM HampaBiieHuu. Kakyio paboTy Hy>KHO
COBEPIINTH HA | METp IJITUHBI MPOBOAHUKA, YTOOBI pa3ABUHYTh MX J0 pacCTOSHUSA 29 cM?

B menmoaBmxHOM nudTE BUCUT MaATHUK, MepUoJ] KojeOaHui kKoTtoporo 2 c¢. C KakuM
YCKOpPEHHEM JO0JKEH JBUTaThes TUQT, 4TOOI EpUO]T KoseOaHUl 3TOro MasiTHUKA CTall PaBHBIM
5 ¢? YcKkopeHHe cUuTaTh MOJI0KUTENbHBIM, €CJIM OHO HAaIlPaBJICHO BHU3

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

B onbiTe FOHra paccrosinue mexay mensamu pasHo 0,616 mm. Ha kakoM paccTosiHUM OT 1ienen
CJIeIyeT PacloIOKHUTh SKpaH, YTOObI MIMPHUHA UHTEP(EPEHIITMOHHOHN MOJIOCHI OKa3aJlach PaBHOM
1,262 MM? YcTaHOBKa OCBEIIAETCS MOHOXPOMATHUYECKUM 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 HalpaBJIEHHEM Nyuka CBeTa U
HarpaBjeHHuEM Ha 8-10 TEMHYIO TU(PaKIIMOHHYIO MOJoCy paBeH 17°.

JlnuHa BOJHBI, COOTBETCTBYIOIIAs MAaKCUMYyMY DHEPTHHU B CIEKTpPE H3JIy4eHHs] aOCOIIOTHO
y€pHOTro Teaa, paBHa 838 HM. HallTU MOIIHOCTH TEIJIOBOTO M3JIyYE€HHS, €CJIU IUIOMAb
M3JIy4aromniel MOBEpXHOCTH paBHA 93 cM.

Kaxkas noinst sHeprum ¢poToHA U3pacxogoBaHa Ha pabOTy BhIPBIBaHHUS (OTOIIEKTPOHOB, €CITH
kpacHas rpanuna gorosrdpdexra paBHa 250 HM U MaKCHUMalbHAsT KHHETHYECKAsT YHEPTHUS
¢dboTos1eKTpOHOB paBHa 1 »B?

Kaxkas nons sneprun ¢porona npu 3¢gpexre Komnrona npuxoanuTcst Ha AIEKTPOH OTAAYH, €CIU
dboton npetepnen paccessuue Ha 180°? HavansHas sHeprust potona pasna 200 k3B.

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

BrraucauTh SHEpruto, KoTopas Heo0XoauMa, 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
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AJIIEKTPOHOB, YHEPTUSI KOTOPBIX oTinyaercs ot 3Hepruu Gepmu He Gosee uem Ha 16%. OtBeT
JaTh B MPOIICHTAX.

22. Ha aTtom Bomopoaa magaeT (OTOH W BHIOMBAET JICKTPOH ¢ KHHETHYECKOW dHEeprueit 3 3B.
Brraucnauts 3HEpruto nagaromiero Gortona (B 3B), eciin aToM Boopoaa HAXOIUICS B COCTOSTHUN
C TJIaBHBIM KBaHTOBBIM YHCJIOM 1.

23. KakoBa BEpOSTHOCTb TOT'O, UTO JaHHBIA aTOM B M30TOMNE PaJUOAKTUBHOIO 3JIEMEHTA, MEPUOJT
noJtypacmnaza KOTOporo 2 CyTOK, paclaieTcs B TeUeHUEe OrKalield CeKyH IbI?

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

KuHeMaTnka paBHOyCKOPEHHOTO BpaLCHUS

MOMEHT MHEPLIUH TBEPABIX TEIN.

Junamuka mastHuka ObepOeka

N3ydenue pacnpenenenus Makcsesia

OnpeneneHre OTHOLIEHUs TEIIIOEMKOCTEN raza MeronoM Kinemana u Jlesopma
N3ydeHue a1eKTpoCTaTUYECKOTO MO

N3y4eHne CBOMCTB IUAIEKTPUKOB B 10JIE€ INIOCKOTO KOHIEHCATOpa

W3y4yeHre MarHUTHOTO T0JIs1 HA OCH KPYTOBOI'O BUTKA

OmnpeneneHue yaeabHOro 3apsaa 3JeKTPOHa METOJJOM MarHETPOHA

10. M3yuyeHue 3aTyxaroImuX JEKTPOMArHUTHBIX KoJeOaHun

11. V3yyeHue BBIHYKICHHBIX 3JICKTPOMATrHUTHBIX KOJICOaHMit

12. V3yuyeHue uHTEpPEepEHIINHU JTa3ePHOT0 U3ITyICHUS

13. M3yuyenue audpakiuu Ja3epHOro U3IydeHUs

14. V3y4yeHue TEII0BOTO U3ITyYEHUs

15. U3yuyenue BHemHero Gporosdppexra

16. IIpoBepka COOTHOILICHHSI HEOTIPEICIEHHOCTEH 1 (POTOHOB

17. N3ydyeHue crekTpa U3JIy4eHHUs aTOMOB BOJOPOIa

18. OnpeneneHue MUPHUHBI 3aNIPEIIECHHON 30HBI IOJYIIPOBOJIHUKA I10 TEMIIEPATYPHON 3aBUCUMOCTH
0o0paTHOro TOKa 1ojia

A SRR Y

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMe, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAWBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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