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O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunel yueOHOM nesTeNbHOCTH I cemectp 2cemectp Bcero  Eaununsi
JlekuroOHHbBIE 3aHITHUS 54 54 108 4acoB
[IpakTrueckue 3aHATUA 54 54 108 4acoB
JlaGopaTopHble 3aHATUS 36 36 72 4acoB
CamocrositenpHas padbora 72 72 144 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 72 JacoB
OO0mast TpyZ0eMKOCTh 252 252 504 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 7 7 14 3.€.

DopMBbI IPOMEKYTOUHOM aTTeCcTaIUs Cemectp
OK3aMeH 1
OK3aMeH 2
Tomck
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1. O01mue moJI0:KeHus
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. OcBoeHue CTyJ€HTaMH U YMEHHE UCIIOJIb30BaTh OCHOBHBIE MOHITHS, 3aKOHBI U MOAENHU (U3KKH.

2. OcBoeHHEe CTYJAE€HTAaMU U yMEHHE HCIOJb30BaTh METOJbl TEOPETHUUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUM B (PU3UKE.

3. OcBoeHHUE CTyJ€HTAaMH M YMEHHE HCIO0Jb30BAaTh METOJIbl OI[EHOK MOPSAKOB (PU3UUYECKUX
BEJIMYHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acThb.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyINbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexe nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3HaeT 0cHOBBI 3HaeT QpyHAaMeHTaIbHbIE 3aKOHBI (PU3UKH
UCTIOJIB30BaTh OCHOBHBIEC |MaTeMaTHKH, (DU3HKH,

3aKOHbI MAaTEMATUKH, TEOPETUUECKON MEXaHUKHU

CIMHMIILI U3MCPCHMS, OIIK-1.2. Ymeer YMeeT ucronb30BaTh MPUOOPETEHHBIE 3HAHUS
GynnamenranbHble OCYILIECTBJISATH 3aKOHOB (DU3HMKH U METOJbl (PU3NUECKUX
IIPUHIIATIBI K dbopManr30BaHHYIO UCCIIeIOBaHUH B MPOECCHOHATIBHON 00J1acTH

TCOPCTUICCKHNEC OCHOBLIL [MOCTAHOBKY 3a/1a4

(H3UKM, TEOPETUIECKON |pccienoBaHns 0OBEKTOB H
MEXaHUKN IPOLIECCOB
npodecCuoHAIbHON
NeSITeTbHOCTH, PeliaTh
CTaHJIApTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEPHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OIIK-1.3. Bnangeer HaBbikamu | BnaneeT HaBbIkaMu (PU3HYECKHX
TEOPETUYECKOTO U UCCIIEI0OBaHUI
AKCIEPUMEHTAIBHOIO
UCCIIeIOBaHMs OOBEKTOB U
IIPOLIECCOB
npodeccCuoHaNBHOM
JESATEIBHOCTH, B TOM YHUCIIE C
IIPUMEHEHNUEM METOJ0B U
CPEJICTB MAaTEMATUYECKOTO
MOJIETTUPOBAHUS

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHHUIUIHNHBI COCTaBsAeT 14 3aueTHbIX enuHull, 504 akaJqeMUIeCcKIX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6mmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUJAM YU4SOHOM eI TeIbHOCTH

Bcero CemecTtpsbl

Bunpl yueOHol nesTenbHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 288 144 144
npenojasareyemM, Bcero

JIeKIIMOHHEBIE 3aHATUS 108 54 54
IIpaxkTHueckue 3aHATUS 108 54 54
JlaGopaTopHbie 3aHITHS 72 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 144 72 72
BHeayIMTOpHAasi padoTa 00y4yawIMxcs ¢ mpemnojaaBaresjieM, BCero

IToaroroBka K KOJZIOKBUYMY 26 12 14
[TonroroBka K TECTUPOBAHUIO 16 8 8
[ToaroToBka K KOHTPOJILHOM paboTe 20 10 10
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[ToaroroBka K 3amuTe OTYETA 10 JJA0OpaTOPHOU paboTe 28 14 14
[ToaroToBka k mabopatopHoOi paboTe, HATMCAHUE OTYETa 54 28 26
IHoaroroBka u capavya 3K3aMeHa 72 36 36
O0mas Tpya0eMKoCTh (B 4acax) 504 252 252

Oo0mas TpynoeMkocTh (B 3.€.) 14 7 7

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenam (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabmure 5.1.
Tabnuma 5.1 — Pa3aensl (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IeATEIbHOCTH
Ha3Banus pasnenos (Tem) Jlex. | Ilpak. | JIa6. | Cam. Bceli(é;aCOB dopmupyemsbie
JUCIUTLIAHBI 3aH., 4| 3aH.,4 | pab. |pab., KOMIIETEHIINH
JK3aMEeHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1
2 MonekynspHas puszmnka u 14 14 8 20 56 OIIK-1
TEPMOJUHAMHKA
3 DeKTpOMarHeTu3mM 28 28 16 30 102 OIIK-1
Uroro 3a cemectp |54 54 36 72 216
2 cemecTp
4 KonebaHusI ¥ BOJHBI 10 10 8 18 46 OIIK-1
5 BonHoBas u kBaHTOBas ontuka |14 14 16 20 64 OIIK-1
6 AtoMHas pu3nKa, SJIEMEHTHI 30 30 12 34 106 OIIK-1
KBaHTOBOI MEXaHUKU U PUUKH
TBEPJOro Tela
Hroro 3a cemectp |54 54 36 72 216
Hroro|108 108 72 144 432

5.2. Conep:xanue pa3ienoB (TeM) TUCHHILIMHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIIMHBI (B T.U. 11O JICKIIHSIM)

TpynoemMkocTh
HaszBanus pasnenos | ConeprkaHue pas3iesioB (TeM) AUCHUILINHGI (B T.Y. 110 (TeKIuoHHbIe dopmupyemsie
(TeM) TUCUIUTUINHBI JIEKIUSIM) KOMIIETEHIINH
3aHITHA), U
1 cemecTp
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1 Mexanuka

Brenenue. @usnka B CUCTEME €CTECTBEHHBIX HaYK.
Oo0mas cTpykTypa Kypca ¢puzuku. MexaHuka.
OcHOBHbBIE KWHEMATHYECKHE XaPAKTEPUCTUKH
MOCTYNATeNbHOTO U BPallaTeIbHOTO JBUKEHUS.
HueprmanbHble cUCTEMBI OTCUETA U 3aKOHBI HbI0TOHA.
Cunbl B Mexanuke. PaboTa u kuHeTHYeCKas SHEPTHSL.
KoHcepBaruBHbIE CHITBI M TOTEHIMANIbHAS SHEPTHSL.
CBsi3b MEX]ly CHJION U OTEHIIMAILHON YHEPTUEH.
3aKoH COXpaHEHHMsI TOJIHOM MEXaHUYECKON SHEPTHH B
T0JI€ MOTEHIIUATBHBIX CHII. 3aKOH COXpPaHEHUs
UMITYJIbca. AOCOIJTFOTHO YIIPYTHIA U HEYTIPYTHH yAaphl.
HeunepuunanbsHbie cuctembl 0Tcu€ra. CHUIIbI HHEPIIMH.
JlBmxenue B moJie TAroTeHus. [ToHsITHE A0COTIOTHO
TBepioro Tena. OCHOBHOE ypaBHEHUE TUHAMUKU
abCOIIOTHO TBEPAOTO Tena. MOMEHT MHEepIHUA. MOMEHT
cuiIbl. MOMEHT uMmyJibca. 3aKOH COXpPaHEHUs] MOMEHTA
uMItyibca. Kunetnueckas sHeprusi Bpalaroerocs
Tena.

12

OIIK-1

Hroro

12

2 MonekynspHas
¢duznka u
TEPMOJUHAMHKA

MuxkpococTosHrue U MakpococTosiHie. OyHKINH
COCTOSIHMSI. Y paBHEHMsI COCTOSIHUS UAEATIBHOTO U
peanbHOTO Ta3a. Pacnpenenenne sHEPTHH IO CTEIIEHIM
cBoOobl. DyHKIIMHK Nponiecca. BHyTpeHHss sHeprus
UACATBHOTO U peanbHoro ra3a. Pabora. IlepBoe Havano
TEePMOJIMHAMMKH. A/1nabaTu4ecKuil mporuecc.
TennmoémkocTh naeansHoro raza. Kparkue cseieHust u3
TEOpUHU BeposATHOCTEN. Pacnipeaenenus MoseKys o
CKOPOCTSIM M KHHETUYECKUM 3HEPTHUSAM.
bapomerpuueckas ¢popmyna. Pacripenenenue Mmonaexys
10 MOTEHIMAIBHBIM SHEPTHSIM (pacnpeesieHue
Bonbimana). Pacnpeaenenune Makcsenna-bonbsimana.
Craructuuaeckuii Bec u sHTporms. OOpaTumblie u
HeoOpaTHMBbIe ITPOLECChl. 3aKOH BO3pAaCcTaHHS
3HTponuH. TpeTbe Hauajao TEPMOAUHAMUKH.
TepMoaMHaMUYECKUI CMBICI SHTPONMH. TeTUIOBbIE
MalIUHBL.

14

OIIK-1

HUtoro

14
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3

DNeKTpOMarHeTu3M

[ToHsTHE 3MEKTPOCTATUYECKOTO MOJIA. XapaKTEPUCTHKU
anexTpuueckoro noua Teopema ["aycca nns BekTopa
HaMPsHKEHHOCTH AJIEKTPOCTATUYECKOTO MOJISI B BaKyyMe.
[Ipumenenue Teopemsl I'aycca k pacuery
HaMpPsDKEHHOCTH AJIEKTpUUecKUX noJieil. Pabora cun
3JEeKTpUYecKoro noiis. Teopema o LUPKYJIALUNA BEKTOPA
HaIpsDKEHHOCTH NoJs. [loTeHnman u pa3HocTsh
oTeHuuanoB. CBsI3b MEXy HaIIPSHKEHHOCTBIO U
oTeHManoM. Pacuer moTeHIMaioB MpOCTENIIAX
INEKTPUYECKUX MOJIEH. DIEKTPUIECKOE I10JIE TUTIOJIS.
ONEeKTPUUECKUN AUIIONb BO BHEIIHEM AJIEKTPUIECKOM
noJie. SIBieHue noaspusauy Ju3JIEKTPUKOB.
[Honapuzanust AMSAEKTPUKA U JUIIEKTPUUECKAS
BOCIIPUUMYHBOCTD. DJIEKTPUUIECKOE CMEIICHNUE.
Teopema ['aycca s BEKTOpa SIIEKTPUYECKOTO
CMEIIEHU. DIEKTPUYECKOE 110JI€ B AUIIIEKTPUKE.
VYcnoBus Ha TpaHULIe ABYX AUDJIECKTPUKOB.
ONEKTPUUYECKOE 110JI€ BHYTPU IIPOBOJHUKA U Y €r0
moBepxHocTU. Pacnipenenenue 3apsaaa B NpOBOJIHUKE.
IIpoBOAHMKY B 3JIEKTPUUECKOM I0OJIE. DIEKTPOEMKOCTh
YEAUHEHHOT0 NnpoBogHuKa. KoHneHcaTopsl. DHeprus
3apsKEHHOT0 KOHJIEHCATOpa. DHEPrus JIeKTPUIECKOTro
nonsi. O0bEMHAS TVIOTHOCTH SHEPTUu. [10CTOSTHHBIIH
anexkTpudeckuil Tok. Cria U IIOTHOCTh TOKA.
3aBUCUMOCTb IUIOTHOCTH TOKA OT XapaKTEPUCTHUK
HOCUTEJEH TOKa. Y paBHEHUE HENPEPBIBHOCTH IS
IJI0THOCTU TOKa. CTOPOHHUE CUJIBI U 3.1.C. 3akoH OMa
u Jlxxoyns — Jlenna B auddepeHnnanbHoi u
MHTErpanbHON (hopme. MomHOCTh TOKa. MarautHoe
noje B BakyyMme. 3akoH buo-Casapa-Jlamnaca. Teopema
l'aycca s BeKTOpa MarHUTHOM MHAYKIMU. Teopema o
IUPKYJSIWN BEKTOpa MarHUTHOW MHAYKIMH. [Tone
coJIeHOMJa U Topouaa. J{BIKeHue 3apsiioB U TOKOB B
MarauTHoM nojie. Cuna Ammiepa. Cuna JlopeHria.
Pabota, coBepmiaemas npu nepeMenieHuy MPOBOAHNUKA
Y KOHTYpa ¢ TOKOM B MarHUTHOM 1ojie. MarautHoe
I10JI€ B BellecTBe. Buabpl MarHeTHKOB.
HamaranuennocTs. Bektop Hanpsk€HHOCTH
MarHUTHOT'O NoJsl. MarHuTHas IPOHULAEMOCTh CPE/IBI.
Teopema 0 HUPKYJSILUKA BEKTOPa HAMIPSHKEHHOCTH
MarHUTHOT'O NOJIs. SIBIeHNE JIEeKTPOMAarHUTHON
uHaykun. [IpaBuno marautHoM nose. D¢ ekt Xomna-
Jlenua. Ilpupona 3.1.c. unnykuun. Hupkymsus
BEKTOpa HAIPsHKEHHOCTH BUXPEBOT'O MATHUTHOTO TTOJISL.
SIBnenue caMmomHAyKIMU. MHAYKTUBHOCTH. B3anmnas
UHAYKOHS. TOK Mpu 3aMBIKaHUH U Pa3MBIKAHUH LEITH.
OHeprus MarHuTHOTO mostst. OObEMHAS TIIOTHOCTh
sHepruu. Buxpesoe anekrpuueckoe none. Tok
cMelleHus. YpaBHeHus: MakcBeia B MHTErpajlbHON U
muddepernmanbHoi hopmax. OTHOCUTENEHOCTh
3JEKTPUYECKOTO U MArHUTHOTO MOJIEH.

28

OIIK-1

Hroro

28

Hroro 3a cemectp

54

2 cemecTp
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4 Konebanus n
BOJIHBI

Mexannueckue xonebanus. VaeanbHplii
rapMoHU4Yeckuii ocmuiaTop. Juddepenimanbaoe
YpaBHEHHE TAPMOHHYECKOTO OCHUILISITOPA U €r0
pemeHre. AMIUIMTY1a, YacToTa U (pa3a KosnebaHui.
DHeprus rapMOHUYECKOro Kosebanus. CBOOOTHBIE
3aTyxarolue KojaeOaHust OCLUUIIATOPA C IOTEPSMH.
BrinyxneHnsie koyiebanvs. CiiokeHne KoJieOaHui
(6buenus, purypsl Jluccaxy). DneKTpoMarHuTHEIE
konebanus. CBOOOJHBIE KOJIeOaHU — COOCTBEHHBIC U
3aryxatomue. BoiHyxeHHble konebanus. Pe3onaHc
TOKa 1 HamnpspkeHus. llepemeHHbI TOK. BonHEL B
yIpyroi cpene. YpaBHeHHe BOJHBI. J[JT1HA BOJHEI,
aMIUTUTY/1a BOJHBI, BOJIHOBOE YUCIIO, (ha3a BOJHEI.
da3oBasi CKOPOCTb YIPYTUX BOJH B ra3ax, )KUAKOCTSIX U
TBEPBIX Tenax. [ pynmoBast ckopocTs. BomHoBoe
ypaBHEHHE. DHEPreTHUECKUE XapaKTePUCTUKH YIIPYTHX
BostH. Bextop YmoBa. UnTepdepenms n audpaxus
BostH. Ctostune BostHEL. DddekT Jlomiepa B akycTUke.
DnexTpoMarHuTHeie BOIHEI (OMB). YpaBHeHHS
IUIOCKUX U chepuyeckux BoJH. BomHOBOE ypaBHEHME
JUTSL STIEKTPOMArHUTHOTO TOJIsI. DHEPreTHYEeCKHe
xapakTtepuctuku OMB.

10

OIIK-1

Hroro

10

5 BonHoBas u
KBAHTOBAs OIITHUKA

KorepenTHocTh cBeTOBBIX BOTH. IHTepdepeHus cBeTa
OT JBYX KOT€PEHTHBIX HCTOYHUKOB. OnbIT IOHra.
WuTepdepeHnns cBeTa B TOHKUX TUICHKAX.
[IpocBernenue ontuku. UuTepdepomerpsrl. udpakums
cBeTOBBIX BOJH. [Ipuanun I 'roiirenca-®penend. Meron
30H @penens. udpakuus Openens Ha OTBEPCTUU U
mucke. Jndppakuus @paynrodepa Ha OTHON eI U
nudpakuuoHHOH pemierke. Paspemaromias cnocoOHOCTh
ontudeckux npudopos. [lomsapusanus cera.
EcrectBenHsbIl 1 oysipu30BaHHbIi cBET. [lonyduenne u
aHAJIN3 JTMHEMHO-TIOJISIPU30BaHHOTO CBETA. 3aKOH
Mamtoca. [lonspusanus cBeTa mpu OTpaxeHUH. 3aKOH
bprocrepa. JIBoitHOE myuenpenomiieHne. IIpoxoxaenne
cBeTa yepe3 (pas3oBble 1acTUHKU. MHTEppeperuns
MOJIAPU30BAHHOIO CBETA. DJIEKTPO- U
Marauroontudeckue 3pdextsl. Bzanmoneiicteue
H3TydeHus ¢ BemecTBoM. HopManbHas u aHomanbHas
mucnepcuu. [lornomenue ceera. 3akon byrepa. CBsi3b
JUcrepcuu ¢ norioueHueM. Paccesinue csera.
TennoBoe n3nyueHUe U TIOMUHECIICHIINS.
CrnieKkTpanbHble XapaKTEPUCTUKU TEIJIOBOIO U3TyUEHUSI.
AbGcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon
Credana — bonpiimana. 3akons! Buna. @opmyna
[Inanka. KBanToBOE 00BsICHEHHE 3aKOHOB TETLJIOBOTO
u3nyudeHus. KopnyckynsipHO-BOJHOBOU Ayalu3M CBETA.
Oddexr Komnrona. [laBineHue crera.

14

OIIK-1

Htoro

14
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6 AtomHas usuka,
3JIEMEHTBI
KBaHTOBOM
MEXaHUKHU U PU3UKU
TBEPAOIO Tea

BonnoBsie cBOMCTBa MUKpovacTull. ['unoresa ae
Bpoitns. [ludpakuus mukpouactui. CooTHOIIEHNE
HeonpeaenénHocrel [eiizen6epra. Boanosas GyHkuus,
€€ CTaTUCTUYECKU cMblci. YpaBHeHue Llpenunrepa.
KBaHTOBas yacTuIa B IpSIMOYTOJIEHOM OTEHIIMAIIBHON
sime. ITydok yacTul B ojie npsiMoyroiabHOIO
MOTEHIMAIBHOTO Oapbepa. TyHHETbHBIH AP heKT.
ITonsATHE COOCTBEHHOTO MarHUTHOI'O MOMEHTA YaCTHILIBI
U cnvHa. [1oIHBII MOMEHT UMITYJIbCA YaCTULBI U
IIOJIHBIA MarHUTHBIN MOMEHT. KBaHTOBO-MeXaHNUECKOE
onucanue aToMoB. CTalMOHAPHOE YPaBHEHUE
penuHrepa ans atoma Boropoaa. BoiHoBeIe
(GYHKIMU ¥ KBaHTOBBIE yHcia. Teopus
MHOT03J€KTpoHHOro aroma. Ilpunuun [aynu.
Kparnocts Beipoxnenus. [IpaBuna orbopa s
KBaHTOBBIX IIEPEeX010B. MeXaHNUECKUN 1 MarHUTHBIN
MOMEHTHI aTOMOB. ['MpomMarauTHoe oTHOIIeHHEe. OTBIT
[tepna u I'epnaxa. Dpdext 3eemana u [llrapka.
OMIIMpPUYECKHE 3aKOHOMEPHOCTH B @TOMHBIX CIEKTPaX.
®opmyna bansmepa. BeiHyX)A€HHOE U3ITy4YEHHE.
Jlazepsr OCHOBBI KBAHTOBOW CTaTUCTUKU. [[puHIIHT
TOXJIECTBEHHOCTH YacTull. bo30HBI U (hepMHUOHBI.
da3oBoe MPOCTPaHCTBO U (PYHKIHUS pacHpeaeICHNUS.
Pacnpenenenns bose — Ditnmrelina u ®epmu —
Hupaxa. ITonsatue muiotHocTH coCTOSTHUN. DOTOHHBIN
ujeanbHbIl ra3. Pacnpeaenenue GOTOHOB MO SHEPTHUSM.
®opmyna [lnanka. D1eKTpOHHBIN UAEAIbHBIN Ta3.
Pacmpenenenne 31eKTPOHOB 0 SHEPTUSIM TIPU
Pa3IMYHBIX TeMIepaTypax. 3aBUCUMOCTb YPOBHS
®epMmu 0T TemnepaTypsl. Teopus TeI0eMKOCTH
TBEPBIX TEJ. DIeMeHThI KpucTamuiorpaduu. Teriossie
KoJeOaHusl KpUCTAJUIMYECKOH pemieTku. Temnossie
CBOWCTBA TBEPABIX TeN. Teopus TEIIOEMKOCTH
OitamreriHa. Teopus TermoemMkocTH Jlebass. DmeMeHTHI
30HHOM TEOpHH TBEPAbIX Tell. Pacimiennenue
JHEPreTHYECKUX YPOBHEH pu 00pa3oBaHUH
KPUCTAJJIMYECKON peLIeTKH. DHEPreTUYECKUE 30HbI B
Kpuctaax. Pacnipenenenue 31€KTpOHOB MO
SHEPreTUYECKUM 30HaM. MeTaibl, NOJyNpOBOJHUKU U
TUBJIIEKTPUKHU B 30HHOH Teopun. KBaHToBas Teopust
3JEKTPONPOBOIHOCTH TBEPIBIX TEJl.

30

OIIK-1

Hroro

30

Uroro 3a cemectp

54

Hrtoro

108

HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabmauua 5.3 —

5.3. [IpakTu4yeckue 3aHATHS (CEMUHAPDbI)

HanmenoBaHue MPAKTHUYCCKUX 3aHATHI (CGMI/IHapOB)

(cemuHapoB)

HaszBanus pasnenos HanmeHnoBaHue nmpakTUYeCKUX 3aHATUI | Tpya0eMKOCTb,
(TemM) TUCIMIUTAHBI

dopmupyembie
KOMIIETEHIINH

1 cemecTp
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1 Mexanuka KunemaTtuka nocrynaTesbHOrO JIBUKEHUS 2 OIIK-1
KunemaTuka BpanaTeabHOTO IBUKEHUS 2 OIIK-1
3aKOHBI TMHAMHUKHU MOCTYNATEIBHOTO 2 OIIK-1
JBUKEHUS
3aKOoHbI TMHAMHUKY U BpaaTeIbHOTO 2 OIIK-1
JIBUKEHUS
Pabota u sneprus 2 OIIK-1
3aKOHBI COXpaHEHUS 2 OIIK-1

Uroro 12

2 MonexkynsipHas MoneKkyJIapHO-KUHETUYECKas TEOPHUs 2 OIIK-1

¢usnka u [IepBoe Ha4yanO TEPMOJAUHAMUKH. 2 OIIK-1

TCPMOANHAMHUKA TermnoeMKoCTh
H3onporeccrl naeanbHOro rasa 2 OIIK-1
[ukael. Bropoe Hayano TepMOJIMHAMUKH. 2 OIIK-1
Knaccuueckue cratuctuku. Pacnipenenenue 2 OIIK-1
Makcsemna
Kiraccnueckue cratuctuku. Pacnipenenenue 2 OIIK-1
bosbiimana
DHTpONHs 2 OIIK-1

Hroro 14

3 DNEeKTPOCTATUUECKOE TI0JI€ B BAKyyMe 2 OIIK-1

OJekTpOMarHeTisM | 3axon Kymona. Teopema OcTporpanckoro- 2 OIIK-1
lNaycca nns HanpsHKEHHOCTH OIS
PaGora, moTeHIan 3MeKTPOCTaTUYECKOTO 2 OIIK-1
oJIst
DIEeKTPOCTATUUYECKOE TOJIE B BEILIECTBE. 2 OIIK-1
Konpaencaropsl.

DHEpPrus IEKTPOCTATUUECKOTO MO 2 OIIK-1
Onexrpuueckuii Tok. [ImoTHOCTH TOKA. 2 OIIK-1
DNEeKTPUYECKHE LIETIH.
MomiHocTts TOKa. 3akoH Jxoyns-Jlenna 2 OIIK-1
MarnauTHO€ noJie B Bakyyme. Bektop 2 OIIK-1
MAarHUTHON MHAYKIMH. 3aKoH buo- CaBapa-
Jlannaca
[Iepemenienrne NpoOBOJHUKOB ¢ TOKOM B 2 OIIK-1
MarHuTHoM noJie. Cuna Amrepa.
JIBr>KeHUE 3apsAI0B B MArHUTHOM I10JIE. 2 OIIK-1
Cuna Jlopenna.
SIBrieHME NEKTPOMArHUTHOM HHAYKIIUH 2 OIIK-1
OHeprus MarHUTHOTO MOJIS 2 OIIK-1
MarauTHO€ 1oJie B BELLIECTBE 2 OIIK-1
VYpaBHenust MakcBenia 2 OIIK-1
Hroro 28
Hroro 3a cemectp 54

2 cemecTp
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4 Konebanus u I"apmonnueckue konebaHus 2 OIIK-1
BOJIHBI 3aryxaromye KojaeoaHus 2 OIIK-1
BriHyxieHHbIe KOJeOaHUs pa3IuIHON 2 OIIK-1
npupoasl. Pezonanc
Boumnel B ynipyroi cpene 2 OIIK-1
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTHS 2 OIIK-1
BOJIHBI
Hroro 10
5 BosiHOBas u WuTepdepenmus ceera. OnbitT FOHTA 2 OIIK-1
KBaHTOBAs ONTHKA | IHTepdepeHirs cBeTa B TOHKUX TUICHKAX 2 OIIK-1
Hudpaxius ceera 2 OIIK-1
[Tonspusanus cBera 2 OIIK-1
BzaumopeiicTBre U3y4eHus ¢ BEIIECTBOM. 2 OIIK-1
JlaBnenue cBera
TermnoBoe n3nydeHue 2 OIIK-1
Bremnuii poroapdexr. dpdext Komnrona 2 OIIK-1
Hroro 14
6 AtomHas pusuka, |JIuHEeHUaThIi cieKTp aToMa BOJOPOA. 2 OIIK-1
DJIEMEHTHI ®opmyisl bansmepa.
KBAaHTOBOH Crpoenue aroma. IToctynarsl Bopa 2 OIIK-1
MEXaHUKH U GUSHKH | Bo10BEIe CBOMCTRA BemecTBa. BosHBI 1e 2 OIlK-1
TBEPJOTO Tesa Bpoiis.
CooTHollIeHHE HEeONPeAeIEHHOCTEN 2 OIIK-1
Vpasnenue llIpeaunrepa. Mukpouacrtuia B 2 OIIK-1
MOTEHIIUATBLHOU sIME
[TorennmaneHbIil 6apsep. TyHHETBHBII 2 OIIK-1
ahdexr
KBaHTOBO-MEXaHMUECKOE OMUCAHUE 2 OIIK-1
CTPOEHHUS U CIIEKTPOB aTOMOB
KBanToBbI€ uncia 2 OIIK-1
KomOunanmoHnHoe paccesiHue cBera. 2 OIIK-1
WNuBepcus HaceneHHoctu. Jlazepsl
KBaHTOBBIE CTATUCTUKHU 2 OIIK-1
TenoBsle CBOMCTBA TBEPABIX TEI 2 OIIK-1
DIIEKTPONPOBOIHOCTH METAJIIIOB 2 OIIK-1
OnEeKTPONPOBOAHOCTH MOIYIIPOBOJHUKOB 2 OIIK-1
Dddext xomna 2 OIIK-1
KonTakTsl TBEpABIX TEN 2 OIIK-1
Hroro 30
Hroro 3a cemectp 54
Hroro 108
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
E’Iraet; Ziﬂcip?;iiii HaumeHnoBaHue 1a00paTopHbIX paboT prﬂoe;v[KOCTB’ q;gﬁﬁ:fg;r;;e
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1 cemecTp

1 Mexanuka KunemaTtnka paBHOYCKOPEHHOTO 4 OIIK-1
BpalleHUs
MoOMEHT uHEepLUHU TBEPABIX TEI 4 OIIK-1
Junamuka mastHuka O6epoOeka 4 OIIK-1
Hroro 12
2 MonekynspHas N3yuenue pacnpenenenus Makcsemia 4 OIIK-1
¢usuka u OrmpenenieHne OTHOIICHUS 4 OIIK-1
TCPMOJAMHAMMKA TEIJIOEMKOCTEN ra3a meronoM Kiremana
u [lezopma
Hroro 8
3 OnextpomarHeTus™m | M3yueHue 30€KTpoCTaTUUYECKOIO OIS 4 OIIK-1
N3yueHne cBONCTB TUIIEKTPUKOB B 4 OIIK-1
I10JI€ TUIOCKOT0 KOHJIEHCATOpa
M3ydyeHne MarHuTHOTO TOJISl HA OCH 4 OIIK-1
KpyroBOT'O BUTKA
Omnpenenenue yAeIbHOIO 3apsiia 4 OIIK-1
AJIEKTPOHA METO/I0M MarHeTpoHa
Uroro 16
Uroro 3a cemectp 36
2 cemecTp
4 Konebanust v BosiHbl | 3yueHue 3aTyxaromumx 4 OIIK-1
AJIEKTPOMAarHUTHBIX KOJIEOaHUM
N3ydenue BbIHYKIEHHBIX 4 OIIK-1
AIIEKTPOMArHUTHBIX KOJIeOaHH
Hroro 8
5 BonHoBas u Nzydenne naTepdepeHIum 1a3epHoro 4 OIIK-1
KBaHTOBas ONTHUKA U3ITy4eHUs
Nzyuenue nudpakumu J1a3epHOTO 4 OIIK-1
U3ITy4eHus
N3yueHne TenaoBoro U3iny4eHus 4 OIIK-1
Nzydenne BHemHETO GoTodddexra 4 OIIK-1
Hroro 16
6 AtomHas (usmka, [IpoBepka cooTHOIIEHUS 4 OIIK-1
HJIEMEHTHI KBAHTOBOW  |HEONpeaeaeHHOCTEN 711 POTOHOB
MEXaHUKH U HU3HKHA N3yueHne criekTpa U3iy4eHus: aTOMOB 4 OIIK-1
TBCPAOTO TCJIa BOJOpOaa
Onpenenenne MUPUHBI 3aTPEIICHHON 4 OIIK-1
30HBI [TOJIYIPOBOIHUKA 10
TeMIepaTypHO 3aBUCUMOCTH
00paTHOTO TOKa AMOJIA
Hroro 12
Uroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmuia 5.6 — Bunbl caMmocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN

CornacoBaHa Ha noptane N2 57453

HasBanus paznenos | Buasl camocrostensHon | TpynoemkocTs, | Popmupyemblie
DopMBI KOHTPOJIA
(Tem) TUCHIUTUTAHBI paboTsl q KOMIIETEHIINU
1 cemecTp
1 Mexanuka IToaroroska k 4 OIIK-1 KomnnokBuym
KOJUTOKBUYMY
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K 4 OIIK-1 KonTponbhas
KOHTPOJILHOH paboTe paborta
IToaroroBka K 3amure 4 OIIK-1 3amuTa oT4yeTa 1o
OTYeTa 10 JIA0OpaATOPHOI nabopaTtopHoit
pabote pabote
[Toxaroroska k 8 OIIK-1 JlabopaTopHas
nabopaTopHoO# padoTe, pabora
HaIycaHue oTdeTa
Hroro 22
2 MonekynsipHast [Toxroroska k 4 OIIK-1 Konnoksuym
buzuka u KOJUTOKBUYMY
TCPMOJAMHAMMKA [Togroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1 KonTponbhas
KOHTPOJILHOHM paboTe paborta
IToaroroBka K 3amure 4 OIIK-1 3amuTa oT4yeTa Io
OTYeTa 10 JIA0OpaTOPHOM nabopatopHoOit
pabote pabote
[ToxaroroBka k 8 OIIK-1 JlabopaTopHas
nabopaTopHo# padorTe, pabora
HaIycaHue oTdeTa
Hroro 20
3 IToaroroska k 4 OIIK-1 KomnnokBuym
DNEKTPOMAarHeTu3M |KOJJIOKBUYMY
[Toaroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITonaroroBka k 4 OIIK-1 KonTponbhas
KOHTPOJILHOH paboTe pabota
IToaroroBka K 3amure 6 OIIK-1 3amuTa oT4yeTa Io
OTYeTa 10 JIa0OpaTOPHOM nabopatopHoOit
pabote pabote
[ToaroroBka k 12 OIIK-1 JlaboparopHas
nabopaTopHo# padoTe, pabora
HaIycaHue oTdeTa
Hroro 30
Hroro 3a cemectp 72
IloaroroBka u ciada 36 DK3aMeH
JK3aMeHa
2 cemecTp
12



4 Konebanus u [Toaroroska k 4 OIIK-1 Komnoksuym
BOJTHBI KOJUTOKBUYMY
ITonaroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1 Konrtponbnas
KOHTPOJIbHOH paboTe pabota
ITonroroBka k 3amure 4 OIIK-1 3amura oT4eTa 1no
oTyeTa 10 J1abopaTOpHOU nabopaTopHOit
pabore pabore
[ToaroToBka k 6 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabota
HalMcaHue OTYeTa
Hroro 18
5 BosiHOBas u IToaroroBka k 4 OIIK-1 KommoxkBuym
KBAHTOBAs ONITHKA  |KOJUIOKBUYMY
ITonroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1 Konrtponbnas
KOHTPOJIbHOH paboTe pabota
IToaroroBka k 3amuTe 4 OIIK-1 3amuTa oT4eTa 10
oTyeTa 10 J1abopaTOpHOU nabopaTopHOit
pabore pabore
[ToaroToBka k 8 OIIK-1 JlaGopaTopHas
nabopaTopHO# paboTe, pabota
HalMCcaHue OTYeTa
Hroro 20
6 AtomHas ¢usuka, |Ilogroroska k 6 OIIK-1 Komnoksuym
AJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMoaroToBKa K 4 OIIK-1 TecTupopanue
MEXaHUKU U YU3UKH | TeCTHPOBAHUIO
TBCPIOro TCIa [MoaroroBka K 6 OIIK-1 KonrponbHas
KOHTPOJIbHOH paboTe pabota
ITonroroBka k 3amure 6 OIIK-1 3amura oT4eTa 1no
oTyeTa 10 J1abopaTOpHOH nabopaTopHOit
pabore pabore
[ToaroToBka k 12 OIIK-1 JlaGopaTopHas
nabopaTopHO# paboTe, paborta
HalMCcaHue OTYeTa
Hroro 34
Hroro 3a cemectp 72
IToaroroBka u caaua 36 OK3aMeH
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
3aHATHI
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Buapl yueOHOM AesTeNnbHOCTH

Do eMBbIe
PMYPYEMET Jlek. Ipax. JIab. Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3amura oT4yera 1o J1abopaTopHou

pabote, KomtokBuym, Konrponbhas
paborta, JJaboparopHast pabora,
TectupoBanue, Jx3ameH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OPM KOHTPOJIS IIPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

MaxkcumanbHbIN MaxkcumanbHbII MaxcHmasbHELi
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuoa Oan 3a mepuon Beero 3a
Hayana cemectpa | mexay 1KT u 2KT mekay 2KT uma |- cemectp
KOHEI[ ceMecTpa
1 cemecTp

3amuTa oT4eTa o 5 5 5 15
nabopaTopHoii paboTe

Konnoxsuym 10 10 10 30
KonTponbnas pabota 3 4 3 10
JlaGopaTtopHnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3aMeH 30
Hroro Mmakcumym 3a nepuoj 23 24 23 100
Hapacraromum utorom 23 47 70 100

2 cemecTp

3amnuTa oT4eTa Mo 5 5 5 15
nabopaTopHoii paboTe

Konnoxsuym 10 10 10 30
KonTponbhas pabota 3 4 3 10
JlaGopaTtopHnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3aMeH 30
Hroro Mmakcumym 3a nepuos 23 24 23 100
Hapacraromum utorom 23 47 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmura 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bayuibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHAPOJHYIO OIICHKY MPEJCTaBIEH B TaOIuIe
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6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas IMTEpaTypa

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

2. Casensbes, 1. B. Kypc o6meit ¢pusuku : yauedHoe nocodue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Towm 2 : DIeKTpU4ECTBO U MarHeTU3M. BOJHBI.
Ontuka — 2019. — 500 c¢. [DOnexTpoHHBH pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/113945.

3. Casenbes, U. B. Kypc ¢usuku : yuebnoe mocobue : B 3 tomax / U. B. CaBenseB. — 7-¢ usm.,
crep. — Cankr-IlerepOypr : Jlanp, [0. 1.]. — Tom 3 : KBanToBas ontuka. ATomHas ¢pusznka. Ousnka
TBepaoro tenaa. Pu3nka aTOMHOIO A7pa U 3jeMeHTapHbIX yactul — 2019. — 308 c. [DnekTpoHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/117716.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Casennes, M. B. COopHHK BOMpOCOB U 3aaa4 1mo oomiel ¢pusuke : yueOHoe mocodue / 1. B.
CasenbeB. — 9-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 292 c¢. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3amaun no obmieit ¢pusuke: YueOHOe mocodbue [DIeKTpoHHBINH pecypc] : yueO.
nocobue — DnektpoH. gaH. — CankTt-IletepOypr : Jlanb, 2018. — 420 c. [DaekTpOoHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/99230.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. MexaHuka: Y4eOHO-METOINYECKOE MOCOOME MO ayAUTOPHBIM NMPAKTUYECKUM 3aHATHSIM U
camocTosATenbHO# padote / HO. A. I'puboB, A. A. 3enuH - 2018. 64 c. [DnekrpoHHsIii pecypc]: — Pexxum
nocrymna: https://edu.tusur.ru/publications/7662.

2. MonekymnspHas ¢pu3MKa U TEPMOJIUHAMHUKA: YUeOHO-METOINYECKOE TTOCOOHE IO ay TUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATEIbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. DIEeKTpUYEeCTBO M MarHETU3M: Y 4eOHO-METOAMYECKOE OCOOUE TI0 ay TUTOPHBIM IPAKTHIECKUM
3aHATUSAM U camocTosTenbHON padore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHBIN pecype]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. Konebanus u BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHMEe MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesbHON padote / A. C. Kiiumos, A. B. Menosnuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7652.

5. BoiHOBasi U KBaHTOBasg OMNTHKA: Y4eOHO-METOAMUYECKOE MOCOOME MO ayauTOPHBIM
NPAaKTUUYECKUM 3aHIATUAM U caMocTosTeabHoi padote / JI. B. Opnosckas, E. B. IBanosa, A. B.
OpnoBckas - 2018. 127 c¢. [DnexTpoHHBH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/7694.
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6. AtomHas ¢u3uka u pusnuka TBEPAOTO Teyna: YUeOHO-METOIUUECKOE MOCO0re Mo ayAUTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTenbHOU pabore / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. Kunematrka paBHOYCKOPEHHOTO BpalleHus: PykoBoaCTBO kK 1abopaTopHOU padboTe 1o ¢pusuke /
B. A. bypmnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

8. OmnpeneneHue OTHOIIEHUS TEILNIOEMKOCTEN raza metoaom Kiiemana-Jlezopma: PykoBoACTBO K
naboparopHoit padote o ¢usuke / E. B. IBanosa - 2019. 12 c. [DnextponHsiit pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8968.

9. M3ydeHne MarHMTHOTO TOJISI KPYroBOro Toka: MeToauueckue ykasaHHus K J1abopaTopHOM
pabore / E. B. lIBanoBa, A. B. MenoBHuk - 2018. 13 c. [DnextponHsIil pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/7646.

10. U3ydyeHue 3aTyxammuxXx JJIEKTPOMArHUTHBIX KoJieOaHuWi: MeToauyeckue ykKa3aHUS K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

11. Buemnuii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyinsl DWHIITEIHA:
MeTtoaudeckue ykazaHus K abopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

12. UccnenoBanue criekTpa aroMa Bojopoaa: PykoBoACTBO Kk 1abopaTopHoi pabote mo ¢usnke / A.
C. Kaumos, H. II. KongpareeBa - 2019. 14 c. [DnekTpoHHbIl pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/8965.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPHUaJIbl IJIs1 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 30POBBS U BOCHPUATHS HHOOpMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS 7Sl MPOBECHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYabHBIX KOHCYJIbTAIHMH, TOMEIIEHUE AJI MPOBEACHUS TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 206 ayza.
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Onucanue UMeroLerocss 000pya0BaHuUs:
- InTepakTuBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagumKa;

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpHbBIX padoT

JlaGopaTopusi MEXaHUKU U MOJIEKYJISIpHON (PM3MKH: yueOHas ay TUTOPHS ISl IPOBEICHUS 3aHATUI
NPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUS 3aHATHH abopaTtopHoro tumna; 634034,
Tomckas obnacts, T. Tomck, Bepimnuna ynuna, 1. 74, 232 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- JlJabopaTopubie MakeTsl: "Monekymspaas ¢usuka" - 10 mwr., "Magarauk Obepbeka" - 10 mrT.,
"Mamuna AtByna" - 3 wr., "MoMeHT unepuun' - 4 mr.;

- Konrponnep usmepennii - 10 wr.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

JlaGopaTopusi TEpMOJMHAMUKH: yueOHasl ayAUTOPHS AJIA NMPOBEACHUS 3aHIATHH MPaKTHUYECKOTO
TUNA, yueOHas ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH J1abopaTtopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuua, a. 74, 223 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- JIaGopaTOpHBI MakeT MO TEPMOJMHAMUKE - 6 IIT.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

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

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

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

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

- Konrponnep usmepennii - 12 mr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;
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- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHU;

JlabopaTopusi KBaHTOBOH (pu3uKku: yueOHas ayJUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmmnanna ynuia, a. 74, 229 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

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

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTopusi BOJTHOBOI ONTUKH: yueOHasi ayIUTOPHS [JIsl IPOBEACHUS 3aHATUNH MPaKTUYECKOTO
THUIIa, y9eOHast ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas o61acTs, T.
Tomck, Bepminnanna ynuia, a. 74, 210 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Monoxpomarop - 9 mr.;

- UcTtoyHuk cBeTa cnekTpa pTyTH - 6 MT.;

- UcTrounuk cBeTa cnekTpa Bogopoaa - 8 mT.;

- JJaboparopusiii MmakeT "[lonspusanus ceeta" - 6 mrT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, 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 o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrelnaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Ha3Ba2E’;§§;ﬁ?:$: (Tem) igﬁlﬁ:f eyl-fry];;e ®opmbl KoHTpoItst | OrnieHouHbIe MaTepuaisl (OM)
1 Mexanuka OIIK-1 3ammra otyeta mo |[IpumMepHBIil mepeueHb
nabopaTopHOH BOITPOCOB JIJIS 3AITUTHI
pabote 1ab0paTopHbIX paboT
Konnoksuym [IpumepHbIil nEepeyeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MonekynspHas Gu3nKa u OIIK-1 3amuta otyeta o |[IpumepHblil mepedyeHb
TEPMOJUHAMHKA nabopaTtopHOit BOIPOCOB JIJIsI 3aIUTHI
pabore 71a00paTOPHBIX pabOT
Konnoksrym IIpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBUYMa
KoHnTtpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3a1aHMIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB
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3 DieKTpOMarHeTu3mM

OIIK-1

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 3amuTa otdyera mo |IIpumepHslil nepedeHb
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 3amuTa otyera mo |IIpumepHslit nepedeHb

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 usuka, snementsl | OITK-1 3amuTa otdyera o |IIpumepHslii nepeyeHb

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 nBHKETCS U3 LIEHTPA CIUPATIU C paBHOMEPHO yObIBaromiel ckopocThio. Kak usmenurcs
IIPU STOM BEJTMYHMHA MTOJIHOTO YCKOPEHHUA?
BapwnaHTbl OTBETOB:
1. ymeHb1aercs;
2. YBEIMYUBACTCS;
3. HEe U3MEHSETCH,
4. paBHA HYJIIO.

2. Ha abGcomoTHO TBEp0€ TEIO AEHCTBYET MOCTOSTHHBIA MOMEHT cuil. Kakue u3 mepeuncieHHbIX
HUKE BEJIMYMH U3MEHSIIOTCS 110 JINHEHHOMY 3aKOHY?
BapwnaHTbI OTBETOB:
1. yrioBas CKOpOCTh M YTJI0BO€ YCKOPEHHUE
2. MOMEHT MHEPIMH U MOMEHT UMITyJIbCa
3. yrjoBasi CKOpOCTb I MOMEHT MHEPLIMHI
4. yrnoBast CKOpPOCTb U MOMEHT UMITyJIbCA

3. BenuunHa MOMEHTa MMITyJIbCa TeJa U3MEHSAETCS C TEUEHHEM BpeMeHHU 1o 3akoHy L=t(t+2) (B
enuaunax CH). Yemy paBeH MoMeHT uHeplLuu Tena (B enunuuax CH) eciau B MOMEHT BpeMEHH
2 ¢ yriaoBoe ycKopeHHue cocTaBisieT 3 paa/c”2?
BapwnaHTbI OTBETOB:
1.2
2.1
3.0,5
4.4

4. Ha xoHIIaX HEBECOMOTO CTEPKHS 3aKpEIJIeHBI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIlaThbCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepe3 cepeauny crepxkHs. CTepKeHb pacKpyTUIN 0 YTI0BOM ckopocTh . [lox meiicTBrem
TPEHUS CTEP)KEHb OCTAHOBUJICS, IPHU 3TOM BbAennioch 4 Jx termnoTtel. Kakoe xoamuecTBo
TEIJIOTHI BhIAEAUTCS (B J[’K) IPU OCTAaHOBKE CTEPKHS €CJIM CTEPKEHb PACKPYTUTH J0 YIJIOBOU
CKOpOCTH " = /27
BapwnaHTbl OTBETOB:
1.0,5
2.2
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3.1
4.4
5. TemnoBast mamuHa padotaet no 1ukiry Kapro. Kak mamenurcs KII] nukma ecnu Temmnepatypy
HarpeBaresisi ¥ XOJOAWIbHUKA YMEHBIIUTh HA OJIMHAKOBYIO BeIMUnHY AT?
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. Jlonmonuute npemioxenue: "Jng U30IMpPOBAHHON CHCTEMBI B PABHOBECHOM COCTOSIHUHU
SHTPOMNUSA CUCTEMBHI..."
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcHUMaJibHa
3. umeeT cpeiHee apuPpMeTHIECKOe 3HAaUCHHE
4. uMeeT OTpHUIATEeNIbHOE 3HAUCHUE
9. KakoBo HampaBiieHH€e BEKTOPA HAMPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO OIS, CO3JTaHHOTO MEXIY
00KJIaJIKaMU TJIOCKOTO KOH/IeHcaTopa?
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKHUTEIIbHON
2. B CTOPOHY BO3pacTaHus MOTEHLIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIHANIA
10. Toueunsrit 3apsa +q HaXOAUTCS B IIEHTpe chepuueckor mMoBepXHOCTH. Kak M3MEHHTCSI TOTOK
BEKTOpa HAIPSKEHHOCTH JIEKTPUUYECKOTO IMOJIs Yyepe3 MOBEPXHOCTh cepbl eciu 100aBUTh
3apsz —q BHYTPb CHEepUIECKOI TTOBEPXHOCTH?
BapuaHTbl OTBETOB:
1. yBenuuuTcs
[IpoBepeno B reneparope 24
2. YMEHBIIUTCS
3. paBeH HYJIIO
4. He U3MEHHUTCA
11. MarHuTHBIN TOTOK CKBO3b KATYIIKY, COCTOSIIYIO U3 10 BUTKOB, M3MEHsETCS 110 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeaCcTaBUTh B MHJIMBOJIbTAX.
BapuaHTbl OTBETOB:
1.40
2.10
3.20
4.30
12. 3apsbkeHHas 4acTHIla BIETaeT B OJHOPOJHOE MAarHUTHOE I0JI€ MEePHEHANKYISIPHO MarHUTHBIM
cUJI0BBIM JTUHUAM. [10 KaKkoi TpaeKTopuu OyIEeT ABUTATHCS YacTHUIA?
BapuaHTbl OTBETOB:
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13.

14.

15.

16.

17.

18.

19.

1. npsimas

2. mapaboia

3. cnupanib

4. OKpYy>KHOCTh

Kak cBs3anb1 Mmexxy 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) nponopuiroHaabHa aMIuiuTy e (A) B 3-0it cTeneHn

EMKOCTB KOne6aTenbHOT0 KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX JIEKTPOMArHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMeHbIIUJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUIIACh

VYKaxuTe ycia0BME BOSHUKHOBEHHUS SIBIICHUSI p€30HAHCa?

BapuaHTbl OTBETOB:

1. pe3ko pacrTeTr 4acTora KojaeOaHui

2. Koyie0aHus 3aTyXaroT

3. yacToTta KoJieOaHUH paBHA HYJIIO

4. coBmazaeT 4yacToTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHUN

Kak Ha3bpIBalOTCs BOJHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOMAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbIE

4. KOrepeHTHbIE

[Ipu maGmonenun uHTepdepeHnuu GuoneToBoro ceera B onbiTe KOHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu uctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM 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 ONTHYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napasieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroia 30 rpaaycoB. [lone 3peHus nmojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKH, PaBHOM ...

BapuaHTbl OTBETOB:

1.2

2.4

3.6

4.8

Ha nuadparmy ¢ KpyribsiM OTBEPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapaslieNbHbIN
My40K cBeTa AJAuHOW BoaHBI 0,5 MkM. Ha myTu nydel, nmpomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

BapuaHTbl OTBETOB:

1.8

2.4
3.9
4.5
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20. ITo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He HaOmogaetcs. [lo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
('xpacHoe kanenue! |), a 3aTeM B Oenbiii ([ 10emoe kanenue! ). KakuM 3aKk0HOM OOBSCHSIIOTCS
3aKOHOMEPHOCTH U3MEHEHHMsI 1IBETa CBEUCHHUsI TeJla PU HarpeBaHUM?

BapuaHTbl OTBETOB:

1. 3akonom Credana-bonpmana

2. 3akoHoM Kupxrodga

3. U3 IpHUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHOM cMenleHus1 Buna

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. MexaHuxka.
1. KuneMaTtuka nocTynaTesIbHOTO IBUKEHUSI.
2. KuHemartuka BpaIaTeabHOro JBUKEHMSL.
3. JluHaMMKa MaTepHaIbHOM TOUKH.
4. Kunetnueckas sueprusi. Pabota 1 MOUTHOCTb.
5. KoncepBaTtuBHble cuibl. [loTeHIManpHas sHEPrus, CBA3b MEKY NOTEHIIMAIBHON S3HEPTUEH U
CHJION.
6. OcHOBHOE ypaBHEHHME JUHAMHUKHU BPAIATEIbHOIO JBUKEHUS OTHOCUTENIBHO HEMOABUKHOU
TOYKH.
7. YpaBHEHHE JUHAMUKU BPAIATEIBHOIO JBUKEHUS OTHOCUTEIIBHO HEIIOABUKHOM OCH.
8. MomMmeHT uHepuuu, TeopeMa Illlteiinepa.
9. 3aKOH cOXpaHEHMsI MEXaHUYECKON YHEPI M.
10. 3akOH cOXpaHEHHUsI MOMEHTA UMITYJIbCa.
2. MonexymnspHas GU3UKa U TEPMOJINHAMHUKA.
1. Buytpennsis sueprus. Teriora u pabota. [lepBoe Hauano TepMOIUHAMUKH.
2. Knaccuueckue cTaTucTHKH ((QyHKIMA pacipenesieHuss MakcBema).
3. Haubonee BeposiTHas, cCpedaHss KBaApaTU4YHAA U CpPeIHss apupMeTHyecKas CKOPOCTH
MOJIEKYJI rasa.
4. bapometpuueckas ¢popmyna. Pacnpenenenue bonpimana.
5. TermnoémkocTts raza. opmyia Maiiepa.
6. YpaBHEHHE COCTOSIHUS MI€aIbHOrO ra3a. M3omnpoueccsl.
7. Annabarudeckuii mpouecc. [lonmuTponuyeckue mporecchl.
8. O6parumslit uka KapHo.
9. 3MeHeHHe >HTPONUM NMPH O0OpaTHMBIX U HEOOpaTUMBIX mpoleccax. Bropoe Hauano
TEPMOJUHAMUKHU.
10. OuTponus. ®U3NUECKUN U CTATUCTUYECKUI CMBICI SHTPOIIUH.
3. DJIEKTpOMAarHeTu3M.
1. Dnexrpuueckoe nosue. Hanpsok€HHOCTB 3nekTpuueckoro noss. Cunosblie auHuy. [IpuHimn
CYIEPIO3ULUH ICKTPUYECKUX MTOJIEH.
2. Teopema OcTporpaackoro-I'aycca ajist BEKTOpa HanpsKEHHOCTH AIeKTprudeckoro nosst. [lone
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.
3. [Norennmain. PaboTa cui anekrpoctaTHueckoro nois. Liupkynsius BeKkTopa HanpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.
4. CBA3b MeXIy HaNpsKEHHOCTHIO IJIEKTPOCTATUUECKOrO NOJA U MoTeHuuanom. Pacuer
Pa3HOCTH MOTEHIHAIOB MEXAY TOYKaMH 10Jig (00pa30BaHHOr0 OECKOHEYHOU 3apsyKeHHOU
MJIOCKOCThIO, JIBYMsS OCCKOHEUHBIMHU 3apsKEHHBIMHM ILIOCKOCTSIMH, chepuueckoi
MOBEPXHOCTBIO, IIPOBOJASAIIUM IIAPOM).
5. lonspuszanus QUIIEKTPUKOB.
6. I3menenue BextopoB E u D Ha rpanuue pasaena AByX AUAIEKTPUKOB.
7. Pacnpenenenue 31eKTPUUECKUX 3apAIOB Ha NMpOBOAHMKE. HanmpskE€HHOCTH moJis BOJIU3U
MIOBEPXHOCTHU 3apsHKEHHOTO IIPOBOIHUKA.
8. DnexTpoaskymas cuiaa. O600mEHHbIN 3akoH OMa 1711 HEOAHOPOAHOTO YYacTKa LIETH.
9. Pabora, momHoCTh, 3akoH J[koymnsa-Jlenna.
10. PazerBnénnnie nenu. [Ipasuna Kupxroda.
11. Cratnueckoe MarHuTHOE IMoJie B Bakyyme. BekTop MarHuTHONW MHAYKUMH. 3aKoH buo-

CornacoBaHa Ha noptane Ne 57453 25



Capapa-Jlannaca.
12. MarauTHoO€ noJie KpyroBoro Toka. MarHuTHOE MoJjie JBUKYIIErocs 3apsiaa.
13. 3akon Amnepa. Cuna, AeiCTBYIOIIAasl Ha MPOBOJHUK C TOKOM B MAarHUTHOM TIOJIE.
14. Cuna Jlopenua. JIBuxeHne 3apsyKEHHOM YaCTUIbI B OJHOPOJHOM MAarHUTHOM TI0JIE.
15. Dddexr Xomna.
16. LHupkynsuust BEKTOpa MAarHUTHOM MHYKIIUH.
17. PaGoTa mo nmepemMenieHuIo MPOBOIHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.
18. MarautHoe nose B BeniecTBe. HaMarHn4eHHOCTh U HaNPsKEHHOCTh MAarHUTHOTO MOJIS.
19. MarHuTHBIE MOMEHTHI AJIEKTPOHOB U aTOMOB.
20. DnexTponaBwxkymas cuia (3.1.c.) uHAYKOuu. [Ipupona siBIeHUS SJIEKTPOMArHUTHOM
WHAYKIHU.
21. SIBnenune caMonHayKIuu. B3anmHas HHIyKIus.
22. DHeprusi MAarHUTHOTO TTOJIS.
23. BuxpeBoe 3JeKTpUIeCcKOe TMOoJIE.
24. YpaBHenus Makcseia.
4. KonebaHust ¥ BOJIHBI.
1. XapaKkTepuCcTUKH TApMOHUYECKUX KOJICOaHMIA.
2. CnoxxeHre rapMOHUYECKHUX KOJIeOaHU .
3. KBasucranuonapusie Toku. CBOOOHBIE 3JIEKTPOMAarHuTHbIE KoJieOaHUs B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.
4. CBoOoHbIE 3aTyXalOIHe AIEKTpUYECKUEe KoueOaHusl B KOHTYpE.
5. BeiHyX)I€HHBIC dJIeKTpUYECKUe KojeOanus. SIBienne pezonanca. [lepeMeHHbIi TOK.
6. YpaBHEHHUS IUTOCKON U CHepUIECKOM BOJIH.
7. Hanoxxenne (uatepdepentvs) BoaH. CTOSIYME BOJTHBI.
8. Dddext Homnepa mist 3BykoBbIX BoJH. Ontudeckuii 3pdext Hommepa.
9. DeKTpOMarHUTHBIE BOJIHBI.
10. DHeprus 3I€KTPOMArHUTHON BOJHBI. IHTEHCHUBHOCTh U MMMYJbC 3JIEKTPOMArHUTHOU
BOJIHBI.
5. BosiHOBasi M KBaHTOBasl ONTHKA.
. Uarepdepennus ceeta. Meron FOnra. llupuna nosnoc uHTEpPEpEHITIH.
. UaTepdepennus npu oTpaykeHUU MPU OTPAKEHUU OT TOHKOW MTPO3PAUYHOMN TUTACTHHKHU.
. Konmpuia HeroToHa.
. Mudpakaus ceera. [punmun ['oitrenca-dpenens.
. Meton 30H @peHenst. 30HHas MJIACTUHKA.
. Audpakius Ha KpyriIoM OTBEPCTUHU U HETIPO3PAaYHOM JHCKE.
. Hudpakmus ot menm.
. udpakuronnas pemérka.
. CnexTpanbHoe pasznoxeHue. Paspemiaromas crnocoOHOCTh PEIIETKH.
10. Indpakuus Ha MPOCTPAHCTBEHHBIX peméTkax. {udpakims peHTTeHOBCKHX JTy4eH.
11. IMonapuzanus ceera. [lonsgpuzanus npu OTpakeHUU U IpernomiieHuu. 3akoH bprocrepa.
12. IMonspuzanys npyu IBOMHOM JIy4ENpeTOMIICHUH.
13. 3axon Mautroca.
14. TenmoBoe u3nydenue. 3akon Kupxroda.
15. 3akon Credana-bonbumana. 3akoH cmenienus Buna.
16. ®opmyna Ilnanka.
17. Baemnnii poroaddexr.
18. ®otonbl. OnbiT bote (MeTOa COBMAICHNUI).
19. 3ddexr Komnrona.
20. TopMO3HOE PEHTTE€HOBCKOE M3Ty4YCHUE. XaPAKTEPUCTUUECKOE PEHTT€HOBCKOE U3Ty4YECHUE.
21. JlaBnenue cBera.
6. AtomHas GuU3HKa, YIEMEHTHl KBAHTOBOW MEXaHUKHU U (DM3UKHU TBEPOTO TEa.
1. 3akoHOMEPHOCTH B aTOMHBIX criekTpax Popmyia baasmepa.
2. DnemenTtapnas teopust bopa. OnbiTr ®panka u ['epna.
3. I'mnoresa ae bpoiinsa. BosHoBbIE CBOICTBA BENIECTBA.
4. IIpuHUMO HEONPEAECIEHHOCTH.
5. BonmnoBoe ypaBuenue llpenunrepa. ®usndeckuii cMbicn ‘W-QyHKINN.
6. KBanToBaHue 3HEPruM 3JIEKTPOHA B OAHOMEPHON MOTEHIUAIBHOM sIME.

O 001N LN bW —
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10.
11.
12.
13.
14.

7. 'maBHOE 1 OpOUTATILHOE KBAaHTOBBIC YUCIIA.

8. IlpocTpancTBEHHOE KBAaHTOBAaHKE (MAarHUTHOE KBAHTOBOE YHCJIO).

9. Cniun snektpona. OnwiT TepHa u ['epnaxa.

10. Pactipeienienue 37€KTPOHOB MO SHEPreTUUECKUM YPOBHSIM aToMOB. [Ipuniun [Taymu.

11. [llupuHa cieKTpaabHbIX JUHUN. TOHKAs CTPYKTypa CIEKTPaIbHBIX JIUHUIA.

12. BeinyxaeHHoe usiyyeHue. Jlazepsl.

13. ®yHKMS pacnpeaesieHus s BRIPOXKICHHOTO Ta3a GepMuoHoB. DYyHKIUS pacpenesICHIs
®epmu-/upaka.

14. ®yukuua pacnpenenenus boze-DiiHITeHA.

15. [lonaTrre o HOpMaIbHBIX KOJIeOaHUsIX penieTkr. CIeKTp HOPMaJbHBIX KOJICOaHUI PEIIeTKH.
@OHOHBI.

16. Xapakrepuctudeckas temrneparypa Jledast.

17. TenmoeMKkoCTh TBEpABIX Tel (Teopust Jebdast).

18. PacmeryieHne SHEPTETUYECKUX YPOBHEW M BO3ZHHUKHOBEHHE 30H NpH 00Opa3oBaHUU
KPHUCTAJUIMYECKON PEIIETKH.

19. IlnHamuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

20. DeKTpOnpPOBOJHOCTh METAJLIIOB.

21. Ilpupona ceepxnpoBoaumoct. KauectBeHHbIe Mo0keHus Teopun bKII

22. CoOcTBEeHHAs MPOBOAMMOCTD MOJTYTPOBOTHUKOB.

23. ®oTonpoBOAMMOCTD (BHYTpeHHUH (HOTOAIDdEKT).

24. TepMOAJIEKTPUYECKHE SIBJICHHUS.

25. p-n mepexo.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

Kakue ycnoBust HEOOXOAUMBI U JOCTATOYHBI ISl 0OECTIeUeHUsI PAaBHOYCKOPEHHOTO BpAILCHUS
Tea’?

. Kak ybenurbcs B HAmTM4uu paBHOYCKOPEHHOTO BpAIIEHUs?

Kak HanpaBieHbl OTHOCUTENBHO IPYT ApyTa yIioBas CKOPOCTb U YIIIOBOE YCKOPEHHE TOYKH,
€CJIM JIMHEWHAst CKOPOCTh YMEHBIIAETCSI CO BpEMEHEM?

Kakoe mo xapakTepy IBHKEHHUE COBEpIIAET MaTepualbHas TOYKA, €CIIM HalpaBlICHUE
MTHOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIIOH yromu?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTh NOTPENIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak namnpaBiaeHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepualbHOMI
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBMKEHHUE?

3anumuTe ypaBHEHUS YCTAaHABJIMBAIOIIME CBSI3b MEXJY JUHEUHBIMU U YTIJIOBBIMU
XapaKTEePUCTUKAMHU ISl MATEPUAJIbHOM TOUKHU COBEPILAIOIIEH BpalllaTeIbHOE JIBHKEHHE?

9.1.4. [IpuMepHBbIii NepeyeHb BONMPOCOB /sl KOJUIOKBUYMA

. Kunemaruka. [loctynarensnoe npuxenue. [Iyts. [lepemerenue.
. CxopocTb: cpefHsisi, MTHOBeHHas. Mo1yJib U HalpaBl€HUE CKOPOCTH.
. YcKkopeHHe: TaHTE€HIMaJbHOE, HOpPMaJIbHOE, MOJIHOE. YpaBHEHUS KUHEMATUKH I

PaBHOYCKOPEHHOTO JIBH)KEHHUSI.
PaBHOMepHOE BpaiaTenbHoe IBuKeHue. CBsA3b JTUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe NBU)KEHHE TBEPJOTO Tea: YrioBas CKOPOCThb, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KHMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O JBUKCHUS.

. LenTtp macc cucTeMbl MaTepUalbHBIX TOYEK. /J[MHaMu4Yeckoe ypaBHEHUE BUKEHHUS LIEHTpa

Mmacc.
Junnamuka. 3akonbsl HeroToHa. [IpuMeHeHune BTOporo 3akoHa.

Cuna. [Tpunuun cynepno3unuu cui. PaznoxkeHnue cuil Ha cocTaBisitone. Buabl cuit.
Heunepuuanbubie cuctembl orcuera. Cuiia HHEPLIHH.

IlenTpobexHas cuna. BausHue neHTpoOeKHOM CHITBI HA CHITY TSKECTH.
Kunernyeckast sHeprust Bpaiiaromerocs teia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

MowmenT unepuuu. Teopema lllTelinepa.
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15.
16.
17.
18.
19.

20.
21.

22.
23.

3aMkHyTas cuctema. MmyJsibc. 3aKOH COXpaHEHUsI UMITYJIbCa.

PaboTa u MmomHOCTh. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

Tpu 3axkoHa HeroToHa. Buabl cuit: rpaBuTallMOHHAs, TSKECTH, YIIpyTas, TPEHUS.
KoncepBarusHsbie cuibl. [loTeHumanbHas sHeprusi.

MowmeHT umnyJibca Bpamjarouerocs tena. [lomyyenue ypaBHeHHs] TUHAMHUKU BpallaTelIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOABUKHOU OCH.

OCHOBHOE ypaBHEHHME JMHAMHUKHM TOCTYNaTelIbHO IBHXEHHA. LleHTp Macc. YpaBHeHUE
JBUKEHHSI LIEHTpa Macc.

3aKOH COXpaHEeHUs U U3MEHEHUS SHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHUE IUHAMUKH BpPAIIaTEIbHOTO JBUKEHHSI OTHOCUTEIHHO TOYKHU, BBIBO/I.
CBs13b CWJIBI M NOTEHIIMAJIBHOM YHEPTUH.

9.1.5. IlpuMepHbIii MepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

Kunemarnka MaTepuasbHOM TOUKH.

1.

._.
SN b LD —

—_ e e = e = e
01N LNk~ W —

MaxoBuk Bpamaics, gaenast 57 o6/c. IIpu TOpMOXKEHUH OH Hayall BpalllaThCsl paBHO3aMEAJICHHO
u uepe3 39 ¢ ocranoBmiics. CKOJIBKO 000POTOB CAesiall MaXOBUK OT Hayajga TOPMOXKEHUS /10
OCTaHOBKH?

. C kako¥l HamOOoIbIIEH CKOPOCTHIO JOKEH HATHU MOJ JOXKAEM UYEIOBEK, YTOOBI JOXKIb HE

normnajai Ha HOTH, €CJIU OH JEPXKHUT 30HT HA BeicoTe 178 cM Haxa 3eminéil Tak, 4TO Kpal ero
BhICTYyMaeT Brepea Ha 12 cm? Kamnu 1o ast magaioT BepTUKAIbHO cO CKopocThio 11 M/c.

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

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

OnpenenuThs Ha4aJIbHYIO CKOPOCTh, C KOTOPOU TEJIO OpPOIIEHO BEPTUKAIBHO BBEPX, €CIU Ha
BbIcoTe 11 M OHO OBLIO J1BA pa3za C UHTEPBAJIOM BO BPEMEHH 3 C.

C GasnkoHa OpoCHIIM MSYHMK BEPTHKAJIbHO BBEPX C HauaJdbHOU ckopocThio 18 m/c. Uepes 7 ¢
MSYMK ynai Ha 3eminto. OnpenenuTb CKOpOoCTh MAYMKa B MOMEHT yziapa 0 3eMJIIO.

9.1.6. TembI J1a00paTOPHBIX PadoT

KunemaTnka paBHOYCKOPEHHOTO BpaIllCHUS

MoOMEHT UHEPIMH TBEPBIX TEI

Junamuka masitHuka O6epOeka

N3ydenue pacnipenenenuss Makcsemnia

OnpeneneHre OTHOLICHUS TEINIOEMKOCTEN ra3a metoaoM Knemana u Jlezopma
N3yuenune aneKTpocTaTudecKoro mosst

N3yuenne cBONMCTB TUAIEKTPUKOB B IOJIE€ TUNIOCKOTO KOHJIEHCATOPA

N3yueHnrne MarHuTHOTO TI0JISI HA OCH KPYTrOBOTO BUTKA

Ornpezenenne yaenpHOro 3apsaa 3JeKTpoHa METOI0M MarHeTpoHa

N3yuenune 3aTyxaromux 3JeKTPOMarHUTHRIX KOJIeOaHMit

. V3yueHue BbIHYKJIEHHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHUN

. V3yuenune uHTeppepeHnn J1a3epHOTO U3ITyUCHUS

. Byuenue nudpakiuu 1a3epHOro U3Iy4eHUs

. M3yueHue TemaoBOro u3nyyeHus

. M3zyuenue BHemHero ¢hoTodddexra

. IIpoBepka cOOTHOIICHUS HEOTIPEACICHHOCTEN /TSl (JOTOHOB

. M3yuenue crnekTpa u3iayyeHUs: aTOMOB BOJIOPOa

. Ompezenenue MHUPUHBI 3aNPEUICHHON 30HBI MOIYITPOBOAHUKA IO TEMIIEPaTYpPHON 3aBUCUMOCTH

00paTHOTO TOKa AMOJIA

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis 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
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 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 yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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