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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHue CTyIeHTaMH OCHOBHBIX MTOHATHUH, 3aKOHOB U MoJieNiell PU3HKH.
2. ®opMHUpOBaHUE Yy CTYAEHTOB HABBIKOB HCIIOJIb30BAHHUS METOIOB TEOPETHUUECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEOBAHUH B (PU3HKE, METOAOB OLIEHOK (PU3MUYECKUX BEIUYHH.

1.2. 3agauy AUCHUILIUHBI

1. JlaTh aIcKBaTHOE COBPEMEHHOMY YPOBHIO 3HAHUI MPEACTABICHUE O HAYYHOW KapTUHE MUPA.

2. Chopmuponats y ctyaenTtoB TYCVYP nenoctHoe npencraBieHne o GU3MIECKUX MPOIEccax u
SBJICHUSX, TPOTEKAIOIIUX B MPUPOJE.

3. ChopmupoBarh CmOCOOHOCTH pemath 3agadu NpodecCuoHaNbHON NESITEIbHOCTH Ha OCHOBE
MIPUMEHEHUS €CTECTBEHHOHAYYHbIX 3HAHUH.

4. ChopmupoBaTh CIOCOOHOCTh MPOBOJUTH HU3MEPEHUS M HabOmoaeHus, oOpabaTeiBaTh U
MIPE/ICTaBIISATh SKCIIEPUMEHTANIbHBIE ITaHHBIE.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.0.04.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben

OIIK-1.1. 3HaeT OCHOBBI

3HaeT OCHOBHI (PU3HUKH

MMPUMCHATH JIOTMKH, MaTCEMAaTUKH,

CCTCCTBCHHOHAYYHBIC U (1)I/ISI/IKI/I, BEIYUCIIUTEILHON

OOLIEMH)KEHEPHbIE TEXHUKU U

3HaHUA, METObI MpOorpaMMHUpPOBaHUS

MaTeMaTn4eCcKoro OIIK-1.2. Ymeer YmMeeT maHupoBaTh U GOPMYITHUPOBATH
aHaju3a u TUTAHUPOBATH U 337191 TEOPETUUECKUAX U

MoZeJIMpoBanus, dbopmyIupoBaTh 3a1a4N AKCIEPUMEHTAIBHBIX UCCIIE0BAaHUM, PENIATh
TEOPETUIECKOro U HCCIIEIOBAHMSA, PELIaTh npo¢eCCHOHAIBHBIC 33/1a4l C TPUMEHEHUEM
SKCICPHUMCHTAIIPHOT'O CTaHJAPTHBIE 3aKOHOB M MoJiefielt (U3UKH, METO/I0B
HCCJICIOBAHUA B podeCCHOHANIBHBIC 33J1aYU C |MAaTEeMAaTHYECKOTO aHAIM3a U MOJICITUPOBAHUS
PO(hECCHOHATBHON MIPUMEHEHNUEM (MBUYECKUX MPOIECCOB U OOBEKTOB
NeATeTbHOCTH

€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OIIK-1.3. Brageer HaBBIKaMU
TEOPETHUUECKOTO U

Brnaneet HaBbIKaMu TCOPCTUYICCKOTO U
SKCIICPUMCHTAJIbHOTO UCCJIICIOBAHUS, B TOM

AKCIIEPUMEHTAIILHOTO YHCJIe MATEMAaTUUYECKOT0 MOJIETUPOBAaHMUS,
UCCIIeIOBaHMS OOBEKTOB Pa3INYHBIX (PU3HUECKUX OOBEKTOB U
npodeccuoHaTbLHON MPOLIECCOB B MPOQECCHOHATHHON
JIeATEeIbHOCTH, JIeATETbHOCTH

MaTeMaTU4eCcKOro

MOJICTTUPOBAHUS PA3IUIHBIX

IIPOLIECCOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBisaeT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.

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

Ta6smmmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAM YU4SOHOM eI TeIbHOCTH

. Bcero CemecTtpsbl
Bunel yueOHOM nesTeNbHOCTH
4acoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 148 74 74
npenojasareyemM, Bcero

JIeKIIMOHHEBIE 3aHATUS 56 28 28
IIpaxkTHueckue 3aHATUS 36 18 18
JlaGopaTopHbie 3aHITHS 56 28 28
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 140 70 70
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero

IToaroroBka K KOJZIOKBUYMY 24 12 12
[TonroroBka K TECTUPOBAHUIO 16 8 8
[ToaroToBka K KOHTPOJIBHOM paboTe 16 8 8
[ToaroToBka K 3auTe OTYETA MO JIAOOpaTOpHOU paboTe 28 14 14
[ToaroroBka k 1abopaTopHOii paboTe, HaMCaHUE OTYETa 56 28 28
IToaroroBka u capaya JK3aMeHa 72 36 36
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OO0mas Tpya0eMKOCTh (B 4acax) 360 180 180

Oo6mas TpynoeMKkocTh (B 3.€.) 10 5 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIMHBL U BUIBI YYEOHOH IeATEIbHOCTH

Ha3Banus pasnenoB (Tem) Jlek. | Ilpak. | Jla6. | Cam. BCGE%;aCOB dopmupyemsbie
JUCIUTLIAHBI 3aH., 4| 3aH., 4 | pab. |pal.,u KOMIIETEHITNH
9K3aMEHA)
1 cemecTp
1 Mexanuka 8 6 8 20 42 OIIK-1
2 MonekynspHas puszmnka u 6 4 4 14 28 OIIK-1
TEPMOJUHAMHKA
3 DIeKTpOMarHeTu3m 14 8 16 36 74 OIIK-1
Uroro 3a cemectp| 28 18 28 70 144
2 cemecTp
4 KoneOaHus ¥ BOJIHBI 8 4 8 20 40 OIIK-1
5 BonHOBas ¥ KBaHTOBAsI ONTHKA 12 8 12 26 58 OIIK-1
6 AtoMHas pu3nKa, SJIEMEHTHI 8 6 8 24 46 OIIK-1
KBaHTOBOI MEXaHUKU U PUUKH
TBEPOro Tela
Uroro 3a cemectp| 28 18 28 70 144
Urtoro| 56 36 56 140 288

5.2. Conep:xanue pa3aenoB (TeM) TUCHHILIMHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B TadiwmIe 5.2.
Tabmuna 5.2 — Coneprkanue pas3zienoB (TeM) TUCHUILIMHBEI (B T.4. IO JEKIUSIM)
TpynoeMkocTh
(JIeKIMoHHBIe
3aHATHUSA), U

dopmupyemsle
KOMIIETEHIH

Hasanus pazgenos ConepxaHnue paz/ienoB (TeM) TUCIUIUIAHEI (B T.4. TIO
(TeMm) JUCTMIUTHHBI TIESKIIHSIM )

1 cemecTp

1 MexaHuka Baenenue. ®usnka B CHCTEME €CTECTBEHHBIX HayK. 8 OIIK-1
O6mas cTpyktypa Kypca Gusuku. MexaHuka.
OcCHOBHbIE KHHEMAaTUYECKUE XaPaKTEPUCTUKH
MOCTYNATENILHOTO U BpallaTeIbHOTO JIBHXKEHHUSI.
Huepumanbaple CUCTEMBI OTCU€Ta U 3aKOHBI HbhioTOHA.
Cuniel B MexaHuKe. PaboTa 1 KHHETHYECKast SHEPTHUsl.
KoncepBaTHBHBIE CHIIBI ¥ TOTEHIHATIBHAS YHEPT UL
CBsI3b MEXy CUJION U MOTEHINAIBHON 3HEprueil. 3akoH
COXpaHEHHUsI TOJTHOM MEeXaHU4YECKON IHEPTUHU B MOJIE
MOTEHIMANIBHBIX CHJI. 3aKOH COXPaHEeHMs UMITYJIbCA.
AOGCOITIOTHO YyNIPYTUH U HEYNIPYTHH YAapBI.
Hewuneprmansasie cuctemMsl oTcuéra. CHIIBI HHEPIIHH.
JBrxeHHe B MOJI€ TATOTEHUSI.

ITonsitue abcomoTHO TBepOTO Tenaa. OCHOBHOE
ypaBHEHHE TUHAMUKA a0COIOTHO TBEPIOTO TeTa.
MowmenT unepuuu. MomeHT cuinbl. MOMEHT UMITyJIbCa.
3aKoH coOXpaHEeHHUs] MOMeHTa umnyJibca. Kunernueckas
SHEprusl BpallaroIierocs Tena.

Hroro 8
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2 MonekynsipHast
¢uznka u
TEPMOJIUHAMHKA

Mukpococrosinue 1 MakpococTosiHue. OyHKIUU
COCTOSIHUS. Y PaBHEHHUSI COCTOSHUS UJI€AIBHOTO Tasa.
Pacnipenenenne sHepruy 1o CTENEHsIM CBOOO/IBL.
OyHkumu nporecca. BHyTpeHHsIs SHEpTrus uaeanbHOTO
raza. Pabora. [lepBoe Hawano TepMOJMHAMUKH.
W3onpornecch naeaapHOro rasa.

TennoéMkocTs uaeanbHOro rasa. Kpatkue ceeenus u3
TEOpHH BEpOosATHOCTEH. PacnipeneneHus MoaeKy 1o
CKOPOCTSIM Y KUHETUYECKUM SHEPTUSIM.
bapomerpuueckas popmyna. Pactipenenenue Monexyn
10 TTOTEHIINATIBHBIM SHEPTHM (pacipeescHIe
BonbnMana). Pactipenenenne Makcperuia-bonbiimana.
Craructuieckuii Bec u sHTponus. OOpaTumbie U
HeoOpaTHMBbIe MPOIIECCHl. 3aKOH BO3PACTaHUs SHTPOIIHH.
TpeThe HauyaIo TepMOIUHAMUKHU. TepMOAMHAMUYECKUI
cMBICHT SHTponUU. CTaTUCTHIECKIHA CMBICI SHTPOIINH.
TenoBble MalIUHBI.

OIIK-1

Hroro
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3 DieKTpOMarHeTu3m

IloHsiTHE 3JIEKTPOCTATUYECKOTO MOJISl. XapaKTePUCTUKHI
anexTpuyeckoro nois Teopema ["aycca A BekTopa
HaAMPSHKEHHOCTH BJIEKTPOCTATHUECKOTO TI0JIsl B BaKyyMe.
IIpumenenue Teopemsl ['aycca k pacuery
HaAMPSHKEHHOCTH 3JIEKTPUYECKUX MOJIEH.

PaboTa cun snextpuueckoro nois. Teopema o
LUPKYJISLHUUA BEKTOpa HaNpsHkEHHOCTH NoJs. [loTeHman
U Pa3HOCTh NOTEHIHATIOB. CBS3b MEXTY
HaNPsLKEHHOCTBIO U noTeHuanom. [loteHuuans
MPOCTEHIINX DNEKTPUIECKUX TOJIeH. DIEeKTPUUIECKOe
TIOJIC TUTIOJISL.

SIBneHue nonspusaluu JU3JIEKTPUKOB.
[onspu30BaHHOCTH TUAIEKTPUKA U TUAIIEKTPUYECKAsT
BOCIIPUUMYHUBOCTb. DJIEKTpUUECKOoe cMelieHue. Teopema
T'aycca as BeKTOpa JIEKTPUUECKOTO CMEIIICHHSI.
OneKTpuuecKoe NoJe B AUAJIEKTPUKE. Y CIOBHS Ha
TpaHUlLIe ABYX AUIIEKTPUKOB.

DNEeKTpUIecKoe MoJie BHYTPU IPOBOJHIKA U Y €r0
MOBEpXHOCTU. Pacnipenienenue 3apsja B MPOBOTHUKE.
IIpoBOAHUKY B DJIEKTPUIECKOM IIOJIE.

ONeKTPOEMKOCTh YETUHEHHOTO IPOBOJHUKA.
KonneHcaTopsl. DHEprus 3apsKeHHOT0 KOHACHCATOPA.
OHeprus 1eKTpuIecKkoro moist. O0pEMHAS TIOTHOCT
SHEPrHUu.

ITocTostHHBIN 3nekTpudeckuii TOK. Crila U MIIOTHOCTh
TOKa. 3aBUCHUMOCTb INIOTHOCTH TOKA OT XapaKTEPUCTHK
HOcHUTeNel Toka. YpaBHEHUE HEMPEPBHIBHOCTHU TSI
MJIOTHOCTH TOKA.

CroponHue cuibl 4 3.4.¢. 3akoH Oma u [xoyns— Jlenna
B UG dhepeHIMATLHON H HHTETpaTbHON (hopMe.
MoIHOoCTh TOKA.

MarnutHoe noje Bakyyme. 3akoH buo-Casapa-Jlamnaca.
Teopema "aycca uist BeKTOpa MarHUTHOM MHIYKIUH.
TeopeMa 0 HUPKYIALUU BEKTOPa MAarHUTHON MHIYKIIHU.
ITone conenonma u Topouaa.

JIBrkeHue 3aps/I0B M TOKOB B MAarHUTHOM Tojie. Cuiia
Awmrepa. Cwita Jlopenna. Dddexrt Xommra. Pabora,
coBeplaeMas Ipu NepeMerieHud MPOBOIHUKA U
KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

MarunuTtHoe 1noJje B BellecTBe. Buapl MarHeTHKOB.
HamarnundeHHoCTh. BEKTOp HanpsyKEHHOCTH
MarHUTHOrO 1oJisl. MarHuTHas NpOHULAEMOCTb CPEJIbL.
Teopema 0 HUPKYIAIUN BEKTOPa HATPSHKEHHOCTH
MarHUTHOTO IIOJI.

SIBneHne anekTpoMarHuTHON MHAYKIMU. [Ipupona 3.1.c.
UHAYKIUH. LIupKynanus BeKTopa HapsyKeHHOCTH
BHUXPEBOI'0 MarHUTHOT'O NOJIA. SIBJIeHHE CaMOMHAYKLUH.
MNupykTuBHOCTh. B3aumuas unnykuus. Tok npu
3aMBIKAaHUH U Pa3MBIKAHHUU IICTIH.

OHeprust MarHUTHOTO T0J1s1. OOBEMHAS IIOTHOCTh
SHEPIHH.

Buxpesoe snexrpuueckoe mnojie. Tok cMeleHusl.
YpaBuenust MakcBenia B UHTETpaIbHOW U
muddepenmansHoit popmax. OTHOCUTENIFHOCTD
3JIEKTPUYECKOTO M MATHUTHOTO MOJICH.

14

OIIK-1

Htoro

14

Hroro 3a cemectp

28

2 cemecTp
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4 KonebaHus ¥ BOJIHBI

Mexanunueckue kojebanus. MneansHblil rapMOHUYECKHMA
ocumwmstop. Auddepernnansaoe ypaBHEHIE
rapMOHHYECKOTO OCHUILIATOPA U €r0 pelleHueE.
AwMruTyia, yactota U ¢dasa konebaHui. DHeprus
rapMoHH4ecKoro kosebanus. CBOOOHBIE 3aTyXaloIue
KoJIeOaHUsI OCHMIIIATOPA C MOTepSIMU. BEIHY K IIeHHBIE
kosrebanms. Croxxenne konebanuit (Onenns, Gurypst
Jluccaxy).

DnekTpoMarHuTHeIC Kosiebanusi. CBOOOHBIC KOJIeOaHuUs
— coOCTBEHHBIE U 3aTyXarole. BeIHy X IeHHbIE
KosieOaHus. Pe30HaHC TOKa U HAIPSKCHUS.
IlepemenHBIN TOK.

Bounnsl B ynpyroii cpene. YpaBHeHue BOJIHBL. [[nHa
BOJTHBI, aMITIUTY/1a BOJIHBI, BOJTHOBOE YHCIO, (a3a
BOJIHBI. Da30Bast CKOPOCTH YIPYTUX BOJH B rasax,
JKUIKOCTSIX M TBEPIBIX Telax. [ pymmoBast CKOPOCTb.
BonHoBoe ypaBHeHue.

DOHepreTHYecKue XapakTePUCTHKHN YIPYTUX BOIH.
Bekrop YmoBa. Uatepdepentms u qudpaxuns BOIH.
Crostune BoiHbl. D dexT Jomnepa B akycTuke.
OnexkrpomaranTHbIe BoIHBI (OMB). YpaBHenns
IUIOCKHX U c(hepuveckux BOJH. BonHOBOE ypaBHEeHUe
IUTS DIIEKTPOMArHUTHOTO TTOJISL. DHEPreTHIeCKHe
xapakrepuctiku DMB. Db dexr Hommepa ams SMB.

OIIK-1

Htoro

5 BonHoBas u
KBaHTOBas OIITHUKA

KorepentrnocTh cBeTOBBIX BoNH. MHTEpdhepennns ceera
OT JIBYX KOT'€PEHTHBIX

ncrouynukoB. OneiT FOHra. UHTEphEepeHnns cBeTa B
TOHKUX MieHKax. [IpocBeTiieHHue ONTHKY.
HHuTepdepomMeTpsl.

Hudpaxnaus cBetoBex BonH. [Ipuanmm [foiirenca-
Openens. Meton 30u Openens. Judpakuus Openens
Ha oTBepcTHH U nucke. Judpakuns Opayrrodepa Ha
OJTHOM TIe M U TU(PAKIIMOHHON peleTKe.
Paspemaromnias crtocoOOHOCTh ONTUYECKUX MTPHUOOPOB.
ITonsipuzanus cBera. ECTECTBEHHBIN 1 MOJSIPU30BAHHBIN
cgeT. [lonyueHue 1 aHanu3 TUHEWHO- OJIIPU30BAHHOTO
cBera. 3akoH Maittoca.

ITonsipuzanust cBeTa mpu OTpakeHUH. 3akoH bprocTepa.
[BoitHOE TydyenpeaoMIeHHe.

B3aumoneiictBue nznyueHus ¢ BemectsoM. HopmanbHas
Y aHOMasbHas auctepcuu. [lormomenue cera. 3aKoH
Byrepa. Cs3b aucnepcuu ¢ norioiieHueM. PaccesHue
CBeTa.

TerioBoe U3JIy4eHHUE U JTFIOMUHECLICHLINA.
CrekTpaabHble XapaKTePUCTHKHU TETJIOBOTO U3ITy4EHHUSI.
AbGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon
Credana — bonpimana. 3akonsl Buna. @opmyna
[Inanka. KBanToBoe 00BsCHEHNE 3aKOHOB TEIJIOBOTO
HU3IIy4YEHHUS.

KopnyckynsipHo- BOTHOBOU Ayanu3M cBeTa. D hekt
Kommrona. /laBnenne cBera.

OIIK-1

Hroro

12
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6 AtomHas ¢u3uKa,
3JIEMEHTEI KBAHTOBOM
MEXaHUKHU U QU3HKH
TBEPAOTO Tea

BonHoBble cBolicTBa MUKpouactuil. ['unoresa ne
Bpoiina. Audpakius mukpogactutl. COOTHOIIECHHE
HeonpenenéHaocreii ['efizeHOepra. BonHoBas GpyHKIMS,
ee cratuctuyeckuit cmeici. Y pasuenue llpenunrepa.
KBanToBas yacTuiia B npsAMOYroJbHOM MOTEHIIMATEHOM
AME.

[NonsiTre cOOCTBEHHOTO MATHUTHOTO MOMEHTA YaCTHIIHI
U cnuHa. I1oHbBII MOMEHT UMILyJIbCa YaCTHULbI U
TTOJTHBIA MAarHUTHBIA MOMEHT.

KBaHTOBO-MEXaHUUYECKOE OMTMCAHUE ATOMOB.
Crammmonapnoe ypasHenue llIpeaunrepa njs atoma
BOJIOpOia. BoHOBBIE (YHKIIMY M KBAHTOBBIC YMCIIA.
Teopust MHOTOAEKTpOHHOTO aroMa. [Ipuniun [Maymu.
Kparnocts Beipoxenus. [Ipasnma otbopa s
KBaHTOBBIX MEPEX0/10B. MeXaHWYeCKUN U MarHUTHBIN
MOMEHTBI aTOMOB.

I'mpomarautnoe otHomeHue. OnwiT LlTepHa u I'epnaxa.
OMIupUYIECcKre 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyina banbmepa.

OCHOBBI KBaHTOBOH cTatucTudeckoi puzuku. [IpuHnmmn
TOKIECTBEHHOCTH YacTuIl. Bo30HEBI 1 (pepMHOHEI.
®da30BoE MPOCTPAHCTBO U (PYHKIUS pacpeIeIeHus.
Pacnipenenenus boze — Diiniureiina u @epmu — upaxa.
ITonsTHE MIOTHOCTH cOCTOSSHUN. DOTOHHBIN U1€aTbHBIN
ra3. Pacnpenenenne hoToHOB 110 SHEprUsM. Dopmyna
IInanka.

DNEeKTPOHHBIN HleanbHbIN Ta3. Pacpenenenue
3JIEKTPOHOB 110 YHEPTHUSAM MPU PAITUYHBIX
TeMIieparypax. 3aBUCUMOCTh YpoBHsI DepMH OT
TEMIIEpaTyphl.

Teopus TEMIIOEMKOCTH TBEPABIX T€N. DIEMEHTHI
Kpuctaymorpaduu. TernoBsie KoleOaHus
KPUCTAJUINYECKOH pelieTku. TerioBsie CBONCTBA
TBepIbIX Ted. Teopus Temnoemkoctu Jebast.

OneMeHTBl 30HHOW TeOpuH TBEPBIX Tell. Paciiennenue
SHEPreTU4YeCcKUX ypoBHEH Npu 0Opa3oBaHUN
KPUCTAIUTUMYECKOHN PEIIeTKH. JHEPTETHUYECKUE 30HbI B
KpHUCTAJIIaX.

Pacnipenenenue 31€KTpOHOB IO SHEPTETUUECKUM 30HAM.
Mertaibl, MOJYIPOBOAHUKH U JUIEKTPUKU B 30HHOU
TEOpHH.

OIIK-1

Hroro

Hroro 3a cemectp

28

Hroro

56

HanmeHoBaHMe NpakTUYECKUX 3aHATHH (CEMUHAPOB) MPUBEACHO B Tabmwuie 5.3.

5.3. llpakTnyeckue 3aHATUSA (CEMUHAPHI)

Tabmuma 5.3 — HauMeHoBaHUE MPAKTUISCKUX 3aHITHIA (CEMUHAPORB)

HasBanus paznenon
(TeM) TUCIUTLTAHBI

(cemHrHapoB)

HanmenoBanue MPAKTUYCCKUX 3aHATHH TPYI[OCMKOCTL,

dopmupyemsbie
KOMIIETCHIIUU

1 cemecTp
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1 Mexanuka KunemaTtnka nocrynaTenbHOro IBUKEHUS, 2 OIIK-1
KMHEMAaTHKa BPAIIaTeIbHOIO JBUKECHUS
3aKOHBI TMHAMUKH TOCTYNAaTEIBLHOTO U 2 OIIK-1
BpallaTeIbHOrO ABUKECHUS
PaboTa u 3Heprus, 3aKOHbI COXPAHEHUS 2 OIIK-1
Uroro 6
2 MonekynsipHas Knaccuueckue cTaTuCTHKH, H30TTPOLIECCHI 2 OIIK-1
busmka u WaeanbHOro rasa
TePMOJIMHAMMKA IIepBoe Ha4asI0 TEPMOJAUHAMUKH, 2 OIIK-1
SHTPOINMS, BTOPOE HA4aja0 TEPMOAMHAMUKHI
Hroro 4
3 DAEKTpOMAarHeTu3M | DNEKTPOCTATUUECKOE TMOJIE B BAKYyME. 2 OIIK-1
Teopema Octporpaackoro-I'aycca nmns
HanpspKeHHOCTH 1o PaboTa, moTeHuan
OCII. OCII B BemectBe. DHeprus ICII
Dnektpuyeckuil Tok. [ImoTHOCTB TOKA. 2 OIIK-1
DNEeKTpUUYECKUI TOK B METaJUIax.
DNEKTPUUYECKUI TOK B BaKyyMe.
DNEKTpUUECKUI TOK B razax
Maruutnoe none (MII) B Bakyyme. Bexrop 2 OIIK-1
MarHMTHON UHIyKUuU. 3akoH buo-Casapa-
Jlamnaca. [lepemelienre NpoBOTHUKOB C
tokoMm B MII JIBuxenue 3apsaoB B MIIT
SIBrieHME IEKTPOMArHUTHOW UHAYKIIHAH. 2 OIIK-1
OHeprusi MarHUTHOro noJisi. MaruuTHoe
MoJie B BellecTBe. Y paBHEHUsI MakcBemia
HUrtoro 8
Hroro 3a cemectp 18
2 cemecTp
4 KoneGanwust v BonHbl |["apMoHMYeckue konebaHus. 3aTyxaromue 2 OIIK-1
KosebaHus
Bonnel B ynipyroi cpene. 2 OIIK-1
DNEeKTPOMarHuTHbIE BOJIHBI
Hroro 4
5 BosiHOBas u Wutepdepennus cBera 2 OIIK-1
KBaHTOBAsl ONTHKA Jludpaxims cera 2 OIIK-1
TermnoBoe U3nydyeHue 2 OIIK-1
Buemnuit porosdpdexr. dpdexr 2 OIIK-1
Komnrona
Uroro 8
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6 AtomHas (usuka, BonHoBbI€ CBOMCTBA BelllECTBA. 2 OIIK-1
AJIeMEHThI KBaHTOBOM | COOTHOIIIEHUE HEONPEICTICHHOCTEMH.
MexaHuku 1 pusukn | Ypasaenue lllpeaunrepa. MukpodacTuia B
TBEPIOrO TENa MOoTeHIMaNLHOU siMe. KBaHTORO-
MEXaHUYECKOE OIMCAHUE CTPOCHUS U
CIIEKTPOB aTOMOB
KBanToBbie cTaTuCTUKU. TemnaoBbIe 2 OIIK-1
CBOMCTBA TBEPIBIX TEN
DIEeKTPONPOBOJHOCTh METAILIOB. 2 OIIK-1
DIEeKTPONPOBOJHOCTH MOTYIPOBOJHUKOB
Hroro 6
Hroro 3a cemectp 18
Hroro 36
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT mnpuBeieHO B Tabnuie 5.4.
Ta6nuua 5.4 — HaumeHoBaHue J1a00paTOPHBIX paboOT
?Taeg;;l Eiiilj;i;i(: HaumenoBanue nabopaTopHbIX paboT prﬂoerKOCTb’ q}:giﬁgfg:r;;e
1 cemecTp
1 Mexanuka KunemaTtuka paBHOYCKOPEHHOTO 4 OIIK-1
BpallleHUs
Junamuka masitHuka O6epOeka 4 OIIK-1
Uroro 8
2 MonekynspHas ¢usuka | 3yuenue pacupenenenus Makcseia 4 OIIK-1
U TepMOJIMHAMUKA Htoro 4
3 DIeKTpOMarHeTu3m N3yuenune 31eKTpoCcTaTuyecKoro mosis 4 OIIK-1
N3ydeHue cBOMCTB JUAIEKTPUKOB B 4 OIIK-1
I10JI€ TUNIOCKOTO KOHIEHCAaTOpa
N3ydyenne MaruHuTHOr O I0JIsl Ha OCU 4 OIIK-1
KpyrOBOI'O BUTKa
OrnpenenieHue yAeIbHOTO 3apsiia 4 OIIK-1
AJIEKTPOHA METO/I0M MarHeTpoHa
Hroro 16
Hroro 3a cemectp 28
2 cemecTp
4 Konebanwus v BosiHBI | M3yueHue 3aTyxarommx 4 OIIK-1
AJIEKTPOMArHUTHBIX KOJIeOaHH
N3yuyeHne BbIHYKIEHHBIX 4 OIIK-1
ANEKTPOMArHUTHBIX KOJIeOaHHH
Uroro 8
5 BonHoBas u kBanToBas |M3ydenue uHTEpPEPEHIINH JIa3EPHOTO 4 OIIK-1
OITHKA U3ITy4eHus
W3yuenune qudpakiuy J1a3epHOro 4 OIIK-1
W3IIy4eHUs
N3yueHne TennoBoro u3iay4eHus 4 OIIK-1
Hroro 12
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6 AtomHas dusuka, N3yueHne criekTpa U3iy4eHus: aTOMOB 4 OIIK-1
AJIEMEHTBI KBAaHTOBOM BOJIOpOJIa
MEXaHUKH U HU3HKHA OrnpenenieHne MUPHUHBI 3aIPEIIEHHON 4 OIIK-1
TBCPAOro TCia 30HBI MOJTYITPOBOJIHUKA MO
TeMIepaTypHO 3aBUCUMOCTH
00paTHOTO TOKa AMOJIA
Htoro 8
Hroro 3a cemectp 28
Hroro 56

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHAs1 padoTa

Buer caMocTosITENIbHOM paboOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Buabl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpYEeMbIe KOMICTCHIIHN
HaszBanus pasnenos | Bunel camocrosrensHoi | Tpynoemkocts, | @opmupyemblie
DopMBI KOHTPOJIA
(TeM) DUCUUTUIMHBI paboThI q KOMIIETEHITUHA
1 cemecTp
1 Mexanuka IToaroroBka k 4 OIIK-1 Konnoksuym
KOJUJTOKBUYMY
ITogroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1 KonTponbnas
KOHTPOJIbHOM pabore pabora
IToaroroska K 3amure 4 OIIK-1 3ammra oTYeTa 10
oTYeTa 10 J1abopaTOPHOI nabopatopHOit
pabote pabore
ITogroroska k 8 OIIK-1 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHUEe OTYETa
Hroro 20
2 MonekynsipHas [ToaroroBka k 4 OIIK-1 Konnoksuym
¢buzuka u KOJUJTOKBUYMY
TEPMOJNHAMHUKA IloaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1 KonTponbnas
KOHTPOJIbHOM pabore pabora
IToaroroska K 3amure 2 OIIK-1 3ammra oTYeTa 1o
oTYeTa 10 J1abopaTOPHO nabopatopHoit
pabote pabore
ITogroroska k 4 OIIK-1 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHUEe OTYETa
Hroro 14
11
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3 [Toaroroska k 4 OIIK-1 Komnoksuym
DNEKTPOMArHeTH3M |KOJUIOKBUYMY
ITonaroroBka K 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3amure 8 OIIK-1 3amuTa oT4eTa 1o
OTYeTa 10 JIA0OpATOPHOM nabopatopHoOit
pabote pabote
[ToxaroroBka k 16 OIIK-1 JlabopaTopHas
nabopaTopHo# padoTe, paborta
HaIMCAaHHUE OTYETa
IToaroroBka K 4 OIIK-1 KonTponbhas
KOHTPOJILHOH paboTe pabota
Hroro 36
Hroro 3a cemectp 70
IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa
2 cemecTp
4 Konebanus u [Toaroroska k 4 OIIK-1 Komnoksuym
BOJTHBI KOJUTOKBUYMY
IToaroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3amuTe 4 OIIK-1 3amuTa oT4eTa 1o
OTYeTa 10 JIA0OpaTOPHOI nabopatopHoOit
pabote pabote
[ToxaroroBka k 8 OIIK-1 JlabopaTopHas
nabopaTopHoO# padorTe, pabora
HAIMCAHHUE OTYETa
ITonaroroBka K 2 OIIK-1 KonTponbhas
KOHTPOJILHOH paboTe pabota
Hroro 20
5 BosiHOBas u IToaroroBka k 4 OIIK-1 KomnmoxkBuym
KBAHTOBAs ONITHKA  |KOJUIOKBUYMY
[ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3amure 6 OIIK-1 3amuTa oT4eTa 1o
OTYeTa 10 JIa0OpaTOPHOM nabopaTtopHoOit
pabote pabote
IToxroroBka x 12 OIIK-1 JlabopaTopHas
nabopaTopHo# padoTe, paborta
HAIMCAHHUE OTYETa
ITonaroroBka k 2 OIIK-1 KonTponbhas
KOHTPOJILHOHM paboTe paborta
Hroro 26
12




6 Atomuas ¢usuka, |Ilogroroska k 4 OIIK-1 Komnoksuym
DJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMoaroToBKa K 4 OIIK-1 TecTupopanue
MEXaHUKU U YU3UKH | TeCcTHPOBAHUIO
TBCPIOro TCIA [MoaroroBka K 4 OIIK-1 KonrponbHas
KOHTPOJIbHOH paboTe pabota
ITonroroBka k 3amure 4 OIIK-1 3amura oT4eTa 1no
oTyeTa 10 J1abopaTOpHOU nabopaTopHOit
pabore pabore
[ToaroToBka k 8 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabota
HalMcaHue OTYeTa
Hroro 24
Hroro 3a cemectp 70
IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 212

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

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

3aHSITUH
Bunbl yueOHOI esTenbHOCTH
dopmMmupyembie
Jlek. [Mpax. JIab. Cam. @®opMbl KOHTPOJIS
KOMIIETCHIIUH
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3ammTa oT4eTa 1o gadbopaTopHOI

pabore, Komnoksuym, KonTponsHas
pabora, JlabopaTopHas padora,
TectupoBanue, JxK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
0as 3a mepuos Bcero 3a
DOopMBbI KOHTPOJISI Oamn Ha 1-yro KT ¢ | ©Gamr 3a mepuon
Mexay 2KT nuna | cemectp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ cemMecTpa
1 cemecTp
3amuTa oT4eTa 1o 5 5 5 15
naboparopHoO# pabore
KonnokBuym 10 10 10 30
Konrponbnas padora 3 4 3 10
Jlaboparopras paboTa 3 3 3 9
TectupoBanue 2 2 2 6
DK3aMeH 30
HToro MakcumyM 3a nepuoj 23 24 23 100
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Hapacratomum utorom 23 47 70 100
2 cemecTp

3amuTa oT4eTa 1o 5 5 5 15
nabopaTopHoii pabote

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

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

[TepecueT 6anoB B OLIEHKH 32 TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

bamnibl Ha naTy TEKyIero KOHTpOIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

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

[TepecuyeT cymMMBbl 6aiioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

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

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

1. CasenneB, . B. Kypc o6mieit ¢pusuku : yuedHoe nmocobue : B 3 romax / M. B. CaenbeB. — 14-¢
u3., crep. — Cankr-IletepOypr : Jlanb, [0. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c. [DnexTpoHHBIA pecypc]: — Pexum noctyma: https://e.lanbook.com/book/98245.

2. Casenbes, 1. B. Kypc ob6meit ¢pusuku : yauedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Towm 2 : DIeKTpU4ECTBO U MarHeTU3M. BOJIHBI.
Ontuka — 2019. — 500 c. [DnexTpoHHBIH pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/113945.

3. Cagenbes, U. B. Kypc ¢usuku : yuedbroe mocobue : B 3 tomax / U. B. CaBenseB. — 7-¢ usm.,
crep. — Cankr-IlerepOypr : Jlanp, [0. 1.]. — Towm 3 : KBanToBas ontuka. ATomHas ¢pusznka. Ousnka
TBepAoro Tena. du3nka aTOMHOTO siApa U dJieMeHTapHbIX yacTull — 2019. — 308 c. [DnekTpoHHbIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/117716.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CaBenbeB, . B. COopHUK BOMpPOCOB U 3a1a4 mo obuieit ¢pusuke : yuedHoe nocodue / 1. B.
CaBenbeB. — 9-e usn., crep. — CankTt-IletepOypr : Jlanb, 2019. — 292 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://e.lanbook.com/book/125441.

2. Uponos, U.E. 3agaun no obuieit ¢pusmnke: YuedHoe nmocodbue [DneKkTpoHHBIH pecypc] : yueO.
nocobue — DnexTpoH. nan. — Cankr-IlerepOypr : Jlanb, 2018. — 420 c. [DnekTpoHHBIHI pecypc]: —
Pexxum noctyma: https://e.lanbook.com/book/99230.

7.3. YueOHO-MeTOANYeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKUE MOCOOUSI

1. Mexanuka: YueOHO-MeTOAUYECKOE TOCOOME MO ayIUTOPHBIM MPAKTHYECKUM 3aHATHSIM U
camocTosTenbHOU padoTe / FO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnexkTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/7662.

2. MonekynspHas pu3nuka U TEPMOJUHAMHKA: Y4eOHO-METOINYECKOe TocoOue Mo ayIUTOPHBIM
MPAKTUYCCKUM 3aHSATHUSIM U CaMOCTOsITeNbHOM padote / B. A. Bypnosumun - 2018. 85 c. [DneKTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7520.

3. DIIeKTpUYEeCTBO 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: YUYEeOHO-METOAMYECKOE MOCOOME MO ayJUTOPHBIM MPAKTHYESCKUM
3aHATHAM B caMocToaTenbHON padote / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7652.

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

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

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

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

9. H3yueHne 3JeKTPOCTAaTUUECKOTO ToJIsi: MeToandyeckue yKka3aHus K J1abopaTopHOU paboTe 1o
¢dusuke / A. C. Kimumos, A. A. 3enun - 2020. 14 c. [DnexkTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/9266.

10. M3ydeHue CBOMCTB AUAJIEKTPUKOB B MOJIE€ INIOCKOTO KOHIEHCAaTOpa: MeToAn4YecKre yKa3aHus K
naboparopHoii padote no pusuke / FO. A. bypaueBckuii - 2020. 14 c. [DnekTpoHHBIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/9263.

11. M3ydyenue MarHuTHOTO TOJs KPYroBOro Toka: MeToamyeckue ykazaHHUS K JabopaTopHOU
pab6ote mo ¢pusuke / A. C. Kimumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

12. OnpeneneHue yaedbHOTO 3apsga JJEKTPOHA METOJOM MarHeTpoHa (MarHeTpPOH):
MeTonuueckue ykazaHus K JabopatopHoit padore mo ¢usuke / 0. A. bypaueBckuii - 2020. 16 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9267.

13. U3yueHne 3aTyXammuX 3JCKTPOMArHUTHBIX KoJieOaHWN: MeTonuueckne yKa3zaHHs K
naboparopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

14. V3ydeHue BBIHYKACHHBIX JIEKTPOMarHUTHBIX KoieOaHuii: YueOHO-MeTofuuecKoe mocodue mo
¢usuke / B. A. Bypmnosunun - 2020. 13 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/9281.

15. U3yuyenue uaTEpdEPECHIINN JTa3epPHOTO U3NIydeHHs: PykoBoACTBO K 1abopaTopHO# padoTte mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.
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16. U3yuenue nudpaknuu 1a3epHOTO M3IYUYCHHS HAa JIBYMEPHOUW CTPyKType: PykoBoacTBO K
naboparopHoit pabore o ¢usuke / JI. B. Opnosckas, A. B. Opnosckas - 2019. 15 c. [DnexkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8959.

17. N3ydyeHue cnekTpa aTOMOB BOJ0poaa: MeToauueckue ykazaHus K JlabopaTopHoi paboTe mo
¢usuke / A. C. Knumos, H. I1. Konnpartsesa - 2019. 15 c. [DnekTpoHHBIi pecypc]: — Pexxum mocrtymna:
https://edu.tusur.ru/publications/9054.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYPCOBOT'O MPOESKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJ1 MPOBEACHUS T'PYNIOBBIX U HWHIMUBHAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 222 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Kommnerotep Intel(R) Core (TM)2 CPU;

- IIpoekTop Beng;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Google Chrome;

- LibreOffice;

- Microsoft Windows XP;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlabopaTopusi BOJTHOBOM ONTUKH: yuyeOHast ayIUTOPHS [JIsl IPOBEACHUS 3aHATUN MPaKTUYECKOTO
TUINA, yaeOHast ayAUTOPUS Il IPOBEACHUS 3aHATUH J1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
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Tomck, Bepminnanna ynuia, a. 74, 210 ayn.
Onucanue uMeroLerocs 000pya0BaHus:
- Monoxpomarop - 9 mr.;
- UcTtoyHuk cBeTa cnekTpa pTyTH - 6 IT.;
- UcTtounuk cBera cnekTpa Bogopoaa - 8 mT.;
- JJaboparopusiii MmakeT "[lonspuzanus ceeta" - 6 mrT.;
- MaruuTHoO-MapKepHas J0CKa;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

JlaGopaTopus »JeKTpUUYECTBAa U MarHeTusMa: ydeOHas ayIuTOpHS JJIsl MPOBEACHUS 3aHATHI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s NMPOBEACHUS 3aHATHN abopaTopHoro tuma; 634034,
Tomckas o6mactp, T. ToMck, Bepmmanna ynuna, a. 74, 219 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- JJaGopartopHsIif MakeT "DNEKTPUIECTBO U MarHeTu3m" - 12 mr.;

- Y4eOHOo-11a00paTOpHBINA CTEH/ IO SJIEKTPOAMHAMUKE - 3 IIT.;

- Kontpomnep usmepenuii - 12 mir.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHas ayIUTOPUs JJIsl MPOBEICHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuna, a. 74, 223 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMUKE - 6 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOHM (pu3uKku: yueOHas ayIUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y4eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI J1abopaTtopHoTro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnanna ynuia, a. 74, 229 ayn.

Onucanue uMeroerocs 000pya0BaHus:

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

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU QU3UKH: yueOHasi ay TMTOpUs JIJIsl POBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs IJIs MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas obmacte, T. ToMck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJabopaTtopubie MakeTsl: "Monekynsapras puszuka" - 10 mr., "Mastauk O6epoeka" - 10 mT.,
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"Mammuna AtByaa" - 3 wr., "MoMeHT uHepuuu" - 4 mr.;
- Konrpomnep usmepennii - 10 mir.;
- MaruuTHoO-MapKepHas J0CKa;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmMHoe obecrieueHue:
- LibreOffice;
- Microsoft Windows 7 Pro;
- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopus la3epHONM ONTUKU: yueOHast ayIUTOPUS AJIA MPOBEJACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas o61acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- 'enoHEeOHOBBIN J1a3ep - § WIT.;

- OnTryeckas CKambs ¢ IPUHAAIEKHOCTSIMU - 8 IT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalrOUIMMHCA C HAPYHIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) NMpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
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JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPraHU3aAUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

TEPMOJUHAMHUKA

Ha3Ba2E’;§§;ﬁj:$: (Tem) igﬁlﬁ:f eyl-fry];;e ®opmbl koHTpoItst | OnieHouHbIe MaTepuaisl (OM)
1 Mexanuka OIIK-1 3ammra otyeta o |[IpumMepHbIil mepeueHb
nabopaTopHOH BOITPOCOB JIJIs 3AIITUTHI
pabote 1ab0paTopHbIX paboT
Komnoksuym [IpumepHBIil nEepeyeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MonekynspHas Gu3NKa U OIIK-1 3amuTa otyeta o |[IpumMepHbIil mepedyeHb

nabopaTopHOI BOIIPOCOB ISl 3AILATHI

pabore 71a00paTOPHBIX pabOT

Konnoksrym IIpuMepHBIil IepeyeHb
BOIIPOCOB JUIsl KOJUIOKBHYMa

KoHntpoinbHas [IpuMepHBIil nepeyeHb

pabota BapHAHTOB (3aaHUIA)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3a/laHNN

OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB
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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 ABUIKETCA U3 LIEHTpPa CIHUpAIU C paBHOMEPHO yObIBaromieil ckopocTbhio. Ilpu aTom
BEJIMYMHA TIOJIHOTO YCKOPEHUS 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 YIJI0BO€ YCKOPEHHUE;
2. MOMEHT UHEPIIUHA U MOMEHT UMITYJIbCA;
3. yrioBasi CKOpOCTh 1 MOMEHT MHEPIINH;
4. yrinoBasi CKOPOCTb 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;

CornacoBaHa Ha noptane N2 64794 22



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. yBenuuurcs;
2. He UIBMEHHUTCH,
3. YMEHBIIUTCH,
4. ny1st OTBETa HEIOCTATOYHO JAHHBIX.
6. Bo ckonbko pa3 yBeIUUMUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI UeaTbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He U3MEHHTCS,
2.0,5;
3.2;
4. 4.
7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI IPUTSKEHUS] MEKY MOJIEKYJIaMHU;
2. KHHETUYECKOU SHEPTUU MOJIEKYJT,
3. CHJIBI OTTAJIKUBAHUS MEXTy MOJIEKYJIaMU;
4. TOTEHIHUAIBHON YHEPTUH B3aUMOAECHCTBHUS MOJIEKYII.
8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MUHHMAaNbHA;
2. MaKCHMAaJIbHA;
3. umeeT cpeiHee apuPpMeTHIECKOe 3HAUCHHUE;
4. uMeeT OTpHULIATEeNIbHOE 3HAUCHUE.
9. BekTop Hamps>)KEHHOCTH 3JEKTPOCTATHUYECKOIro TMOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HaMpaBJieH. ..
BapuaHTbl OTBETOB:
1. oT oTpHuIIaTEIHLHON OOKIIATKH K TIOJIOKHUTEIIBHOM;
2. B CTOpOHY BO3pacTaHus MOTEHLIMAA;
3. mapajuienbHO OOKJIaIKaMm;
4. B cTOpOHY yObIBaHUS MOTEHIUAIA.

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. yBenuuurcs;

2. YMEHBIIUTCS;

3. paBeH HYJIIO;

4. HEe U3MEHHUTCH.

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. mapabomna;
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13.

14.

15.

16.

17.

18.

19.

20.

3. cnupaib;

4. OKpYy>KHOCTb.

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

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuiuTy e (A) B 4-0i1 CTeTICHH;

2. Dueprus (W) nponopuuoHaabHa aMIuIuTye (A);

3. Dueprus (W) nponopiimoHaibHa KBapaTy aMIuTATy a6l (A);

4. Oueprus (W) nponopuroHanbHa aMIiuTy e (A) B 3-0it cTeneHu.

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

BapuaHTbl OTBETOB:

1. ymensmumnace B 4 pasa;

2. yMEHBIIUJIACh B 2 pasa;

3. yBenMumiIach B 4 pasa;

4. HEe U3MEHUJIACK.

IIpu pe3onance...

BapuaHTbl OTBETOB:

1. pe3ko pacTeT 4acToTa KoJacOaHuil;

2. Kone0aHus 3aTyXaloT;

3. yacToTta KoJieOaHUH paBHA HYJIIO;

4. coBmazaeT 4yacToTa COOCTBEHHBIX U BHIHYKICHHBIX KOJICOAHUH.

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

BapuaHTbl OTBETOB:

1. nonepeuHsie;

2. IPOJIOJBHBIE;

3. COOCTBEHHEIE;

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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15.
16.
17.
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20.
21.

22.

23.

24.

25.
26.
27.

28.
29.
30.
31.

32.
33.
34.
35.

TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJTIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
("kpacHoe kanenue"), a 3areM B Oebiii ("0enoe kajgeHue'"). 3aKOHOMEPHOCTH U3MEHEHHS 1[BETa
CBEUEHMsI TeJla MPU HarpeBaHUU OObICHAIOTCS

BapuaHTbl OTBETOB:

1. 3akonom Credana-bonbnmana;

2. 3akoHoM Kupxroda;

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO;

4. 3akoHaMHu cMmelleHus Buna.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

KuHeMaTuka nocTynaTesIbHOTO IBUKEHUS.

KuneMatuka BpamareabHOro JBUKEHMSL.

JlnHaMuKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota u MOITHOCTb.

KoHncepBatusHble cuibl. [loTeHInanbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEpruen 1
CHJION.

OCHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOTO JBM)KEHUS OTHOCUTEIBHO HEINOJBHKHOU
TOYKHU.

YpaBHEHME TMHAMUKHU BPAIIATEILHOIO JBUKEHHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.

. Moment nnepuuu, Teopema Llreitnepa.

. 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUU.
10.
11.
12.
13.

3aKOH COXpaHEHMs] MOMEHTa UMITYJIbCa.
Buytpennss sneprus. Ternora u pabora. [lepBoe Hayano TepMoANHAMUKH.

Knaccuueckue cratucTiku (QyHKIHS pacrpeneneHuss MakcBesia).

Haubonee BeposaTHasi, CpeHsst KBaJpaTUUHasl U CPeIHssA apudMeTHIecKas CKOPOCTH MOJIEKYJIT
rasa.

bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

Tennoémkocts raza. ®opmyiia Mailiepa.

YpaBHEHHE COCTOSIHUSA UIECANBHOIO rasa. M3omnpoueccs!.

Anunabaruyeckuii mpornecc. [lomurponuueckue npoueccsl.

Oo6patumsrii ukn Kapho.

M3MeHeHne 3HTPONUM NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauano
TEPMOJAVHAMUKH.

Outponus. PU3NUEeCKUil U CTATUCTUYECKUIN CMBICI SHTPOIIUU.
OnexTpuyeckoe nose. Hanpssk€HHOCTE 2iekTpudeckoro noisd. Cunosble nuHuM. [IpuHnun
CYIEPIO3ULUH ICKTPUYECKUX MTOJIEH.
Teopema OcTporpanackoro-I'aycca 1 BEKTOpa HapsKEHHOCTH AleKTpudeckoro noss. [lomne
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.
[Torenuman. Pabora cun snekrpocraruyeckoro nois. Llupkymsaius BeKTopa HanpsKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.
CBs13p MeX Ay HaIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOT0 MOJIS U MOTEHIManoM. Pacuer pazHoctu
MOTEHIUAIOB MEXIY TOUKaMH MoJisi (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHON MIOCKOCTHIO,
IByMsi OECKOHEUYHBIMH 3apsKCHHBIMU IJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
IPOBOSIINM IIAPOM).
ITonstpusanus qUAIEKTPUKOB.
N3menenue BekTopoB E u D Ha rpanune paszaena 1Byx IUIJIEKTPUKOB.
Pacnpenenenue 31eKTpUUYECKUX 3apsANOB Ha MPOBOJHMKE. Hanpsok€HHOCTH mosst BOJIU3H
ITOBEPXHOCTHU 3aPS’KEHHOIO IIPOBOIHUKA.
OnexTpoaBrxkymas cuia. O600mEHHBIN 3aKk0H OMa JUIsi HEOJHOPOAHOTO YYacTKa IIeTIH.
Pabora, momtHOCTh, 3akoH J[>koynsa-JleHna.
PazBerBiéunsie nenu. [lpaBuna Kupxrooga.
CraTtnyeckoe MarHUTHOE MOJI€ B BakyyMme. BekTop MarHuTHOM uHaykuuu. 3akoH buo-Casapa-
Jlannaca.
MarsuTtHO€ 10j1€ KpyroBoro Toka. MaraurHoe 1osie JBHKYyIIEToCs 3aps/a.
3akoH AMniepa. Cuiia, 1eHCTBYIOIIAsl Ha IPOBOAHUK C TOKOM B MArHUTHOM IIOJIE.
Cuna Jlopenua. /[BnxeHnue 3apsyKEHHONW 4aCTULIBI B OJJHOPOIHOM MAarHUTHOM IIOJIE.
O¢pdexr Xomna.
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76.
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78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

89.
90.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.
Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.
MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HAPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.
OnexTpoaABMKyIas cuia (3.4.c.) HHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM MHIAYKIIUH.
SBneHne caMOMHIYKIMU. B3anmMHas HHIyKIus.
DHeprus MarHUTHOTO MOJIS.
BuxpeBoe anekrpuueckoe noie.
VYpaBHenusa Makceia.
XapaKTepUCTUKU TAPMOHUYCCKUX KOICOAHHIA.
CrnoxeHre rapMOHUYECKUX KOJICOaHMIA.
KBazucranuonapueie Toku. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHus B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.
CB0OOIHBIE 3aTyXaIOIIKE AIEKTPUUECKHE KOJIeOaHHs B KOHTYpE.
BrinyxaeHHBIC d7eKTpUYeCKre KojebaHus. SIBienne peonanca. [lepemeHHBbIi TOK.
VYpaBHeHHUs TIIOCKOW U CHEepUIECKOIN BOJIH.
Hanoxxenne (uarepdepennius) BoiaH. CTOSYHE BOJHEI.
Dddext Jomnepa mist 3BykoBbIX BoJIH. Ontrueckuii 3 dexr Jomepa.
DNeKTpOMarHUTHbIE BOJHBI.
DHeprus 3JIEKTPOMAarHUTHOU BOJIHBI. IHTEHCUBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHOM BOJIHBI.
Nutepdepentus ceera. Merox IOura. [llupuna nonoc natepdepenHunn.
NHuTtepdepeniius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKH.
Konrsna HeroToHa.
Hudpakmus ceera. [punmun [oirenca-dpenens.
Merton 300 @penens. 30HHAs IACTUHKA.
Judpaxius Ha KpyTrJioM OTBEPCTUN U HETIPO3PAUYHOM JIUCKE.
Hudpakmus ot mienm.
Judpaknmonnas pemeérka.
CrnextpanbHoe pasziioxenue. Pazpemaronias cnocoOHOCTh peHIETKH.
Judpakmus Ha TpOCTPaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu OTpaxxEeHUH U IpeJIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENpPETOMIICHUH.
3akoH Mamnoca.
TennoBoe uznydyenue. 3akon Kupxroda.
3akoH Credana-bonbumana. 3akon cMmemenus Buna.
®opwmyina [Inanka.
Buemawmii pororddexr.
®otonbl. OnbiT bote (MeTox coBmaneHuit).
Oddext KomnrTona.
TopMo3HOE PEHTT€HOBCKOE M3NTyueHue. XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUCHHE.
JlaBiaeHue cBeTa.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.
OnemeHnTtapHas Teopusi bopa. OnbiT @panka u ['epiia.
I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.
[TpunHuMnI HeonpeaenEHHOCTH.
Bonnosoe ypaBuenue llpenunrepa. ®usnveckuii cMpicn ‘V-QyHKINN.
KBaHTOBaHUME 3HEPrUHU AJIEKTPOHA B OTHOMEPHOUN MOTEHIIMAIBLHOU SIME.
['maBHOE U OpOUTAIbHOE KBAHTOBBIE YKCIIA.
[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).
Cnun snektpona. Onsit [lTepna u ['epnaxa.
Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [laymnu.
[[InpuHa criekTpanabHbIX JUHUN. TOHKAsI CTPYKTypa CIEKTPATIbHBIX JTUHUM.
Brinyxnennoe nznydenue. Jlazepsl.
OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.
OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.
[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJbHBIX KOJEeOaHUM pelIeTKH.
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100.
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PN

@OHOHBI.

Xapaktepuctuueckas Temneparypa Jledas.

TennoeMkocTh TBepABIX Tel (Teopus [lebas).

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

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.
DNEeKTPONPOBOJHOCTH METAIITIOB.

[Ipupona ceepxnpoBoguMoctu. KauectBeHHble nosnoxkenus: teopun bKIL
CobcTBeHHas MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHHUH (HOTOAIDPEKT).

TepmonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB ISl 3aIUTHI J1a00PaTOPHBIX padoT

. Kakue ycrnoBust He0OX0AUMBI U TOCTATOYHBI 111 OOECIICUCHUsI PABHOYCKOPEHHOT'O BPAILICHUS

Tena’?
Kak yOeauTbcsi B HATMUMU PaBHOYCKOPEHHOTO BpAIIEHUs ?

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

€CJIM JIMHEWHAasi CKOPOCTh YMEHBIIIAETCSI 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 NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak HamnpaBiaeHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepUalbHOMN
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBMKEHHUE?

3anumuTe YpaBHEHUS YCTAaHABJIMBAIOIIME CBSI3b MEXJY JMHEUHBIMU U YTJIOBBIMU
XapaKTEPUCTUKAMHU ISl MATEPUAJIbHOM TOUYKHU COBEPILAIOIIEH BpalllaTeIbHOE JIBHKEHHE?

9.1.4. [IpuMepHBbIii NepevyeHb BONMPOCOB /sl KOJUIOKBUYMA

KomnmokBuyM 1o Mmexanuke. Bonpochl.

l.
2.
3.

v

20.

Kunemaruka. [Toctynarensnoe asuxkenue. [1yTe. [lepemenienue.

CxopocTb: cpenHss, MTHOBEHHas. Mo1yJib U HalpaBiIeHHE CKOPOCTH.

YckopeHue: TaHTeHIMaJIbHOE, HOPMAalbHOE, MOJHOE. YpPaBHEHUS KHHEMAaTHUKU A
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.

PaBHOMepHOE BpaiaTenbHoe IBuKeHue. CBSA3b JTUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe NBU)KEHHE TBEPOTO Teja: YrioBas CKOPOCTh, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KHMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O JABUKCHUSI.

. LenTtp macc cucTeMbl MaTepUalbHBIX TOYEK. /J[MHaMuU4Yeckoe ypaBHEHUE BUKEHUS LIEHTpa

Macc.

. Jlunamuka. 3akonsl HetoToHa. [IpuMeHeHre BTOPOro 3aKOHa.

. Cuna. [Ipunmun cynepno3unuu cuil. Pa3noxkeHue cui Ha cocTaBiisitomue. Buabr cu.
. HennepumanbHbie cuctemsl oTcuera. Cuia MHEPIUH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

IlenTpobexHas cuna. BausHue neHTpoOeKHOM CHITBI HA CHITY TSKECTH.

Kunernyeckast sHeprust Bpaiiaromerocs teia.

MOMEHT CUJIbI 1 MOMEHT MUMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

MowmenT unepuuu. Teopema lllTelinepa.

3aMkHyTas cucrema. Mmysibc. 3aKOH COXpaHEHUsI UMITYJIbCa.

PaboTa u MmomHOCTE. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

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

MowmeHT umnyJibca Bpamjarouerocs tena. [lomyyenue ypaBHeHHs] TUHaMHUKU BpallaTeIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOABUKHOU OCH.

OCHOBHOE ypaBHEHHME NMHAMHUKHM MOCTYNaTelIbHO IBHXEHHA. LleHTp Macc. YpaBHeHUE
JBUKEHHUSI LIEHTpa Macc.
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21. 3aK0OH COXpaHEHUS U U3MEHEHUS SHEPTUHM B MEXaHHUKE.
22. OcHOBHOE ypaBHEHHUE NMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIHHO TOYKHU, BBIBO/I.
23. CBs3b CUJIBI M TOTEHUUATBHOU SHEPTUH

9.1.5. IlpuMepHbBIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

Kunemarnka MaTepuasbHOM TOUKH.

1. MaxoBuk Bpatuaics, aenas 57 o6/c. Ilpu TopMoKeHHH OH HayaJl BpaIlaThCsl paBHO3aMEAJICHHO
u yepes 39 ¢ ocranoBmiics. CKOJIBKO 000pPOTOB C/esiall MaXOBUK OT Hayaja TOPMOXKEHUS J10
OCTaHOBKH?

2. C xakoil HamOOJbIIEH CKOPOCTHIO JOJDKEH MATH MOJ AOXKIEM YEIOBEK, 4TOOBI JOXIb HE
nomnajaji Ha HOTH, €CJIU OH JEPXKHUT 30HT HA BeicoTe 178 cM Haxa 3emiéi Tak, 4TO Kpal ero
BhICTYyMaeT Brepea Ha 12 cm? Kamu 1o ast magaioT BepTUKAIBHO cO CKOpocThio 11 M/c.

3. Yepes CKOJIBKO CEKYH]l BEKTOP CKOPOCTH Teja, OPOIIEHHOI0 MOJ YIioM 32°K TOPU3OHTY C
HayvalbHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

4. Onpenenutb HayaJdbHYI0 CKOPOCTh, C KOTOPOH TeI0 OpOILIEHO BEPTHUKAIBHO BBEPX, €CIU HA
BbIcoTe 11 M OHO OBLIO J1BA pa3za c UHTEPBAJIOM BO BPEMEHH 3 C.

5. C 6ankoHa OpOCHIN MSYMK BEPTHKAJIbHO BBEPX C HauyaJdbHOU ckopocThio 18 m/c. Uepes 7 ¢
MSYMK ynaia Ha 3eminto. ONpenennuTb CKOpOoCTh MAYMKA B MOMEHT yziapa 0 3eMJIIO.

9.1.6. TembI J1a00paTOPHBIX PadoT

Kunematuka paBHOYCKOPEHHOTO BpalCHUS

Junamuka masitHuka O6epOeka

N3ydenue pacnipenenenuss Makcsemnia

N3ydenue 31eKTpoCTaTUYeCKOTo MOl

W3ydeHue CBOMCTB NUANIEKTPUKOB B I0JIE IUIOCKOTO KOHAEHCATOpa
W3y4yeHre MarHuTHOTO TOJISl HA OCH KPYTOBOT'O BUTKA
Omnpenenenue yaeabpHOr0 3apsia 3JeKTPOHAa METO/IOM MarHeTpoHa
N3ydenue 3aTyxammux 3JeKTPOMarHUTHBIX KoJeOaHui
W3ydeHne BEIHYKICHHBIX 3JI€KTPOMAarHUTHBIX KOeOaHU
Nzydenne naTepdepeHum 1a3epHoro U3IydeHus

. Byuenue nudpakiuu 1a3epHOro U3Iy4eHUS

. M3yueHue TemaoBoOro u3nyyeHus

. M3yuenue crnekTpa U3ayyeHUs: aTOMOB BOJIOPOIa

. Ompezenenue MUPUHBI 3aNPEUICHHON 30HBI MOIYITPOBOAHUKA IO TEMIIEPATYpPHON 3aBUCUMOCTH
00paTHOTO TOKa AMOJIA

._.
SN h LD —

p—
A WN —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE 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
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE PAa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIAUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAEISAsS OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U HUHBAJIHU/10B

Jlis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIC OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0mnwie 9.2.

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

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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