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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.€.

®opMbI MPOMEKYTOUHOM aTTECTAI[UU Cemectp
OK3aMeH 1
OK3aMeH 2
Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:
1. B nynkre “Yue6HO-MeTOIMYECKOE 0OecIedeHre TUCIUILTMHBL aKTyaIu3upoBaHa JIMTEpaTypa.
2. B nynkTe “TumnoBble OIEHOYHbIE MaTepUalbl” U3MEHEHBl TECTOBBIC 3aJJaHUsI AJIA MPOBEPKHU

3HaHUU.
3. B nyHkre “TuIoBble OLIEHOYHBIE MATEpUaIbl” U3MEHEH CIUCOK 3K3aMEHALIMOHHBIX BOIIPOCOB.

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpeHa U oJo0peHa Ha 3acefaHuM Kadeapbl
®usuku, npotokod Ne 114 ot «29» 08 2024 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Cdhopmuposats y ctyaentoB TYCVYPa nenoctaoe npeactaBieHne o GU3NYECKUX Mpoleccax u
SIBIICHUSIX, IPOTEKAIOIINX B TIPUPO/IE.

2. ChopmupoBaTh CrOocOOHOCTH MPOBOAUTH U3MEPEHUS U HabmroneHus, oOpadaTreiBaTh U
MIPEJICTABIATh SKCIIEPUMEHTAIBHEIE TaHHBIC.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue CTyIeHTaMH OCHOBHBIX IMOHATHA, 3aKOHOB M MOJIeIeH (UK.

2. OcBoeHHE CTYJAE€HTAaMU U YyMEHHE HCIOJb30BaTh METOJbl TEOPETHUUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUM B (PU3UKE.

3. OcBoeHuEe CTYJEeHTaMU METOJIOB OLIEHOK MOPSAAKOB (PU3NUYECKUX BETUUHH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

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

HNunexe nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

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

NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIINH JTUCLHUTIITNHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnnocoben OIIK-1.1. 3naer 3Haet (hyHAaMeHTaIbHbIE 3aKOHBI IPUPOJIBI U
HCII0JIb30BaTh (dbyH1aMeHTaIbHbBIC 3aKOHbl  |OCHOBHBIE (PM3UYECKUE 3aKOHBI.

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku i | OIIK-1.2. Vmeer YMeeT npuMeHsTh GU3MUECKUE 3aKOHBI U
peuieHus 3araq AHATM3UPOBATH MPOOIEMBI, MaTeMaTHYECKUE METObI IS PELICHUS 3a1a4
WHKEHEPHOM IIPOLECCHI U ABJIICHUS B TEOPETUYECKOI'0 U IIPUKJIATHOTO XapaKTepa.
ACATCIILHOCTH o0nactu GpHU3MKH,

UCTIOJIb30BaTh HA MIPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUECKUX UCCIEI0BaHUI, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaNBLHOM 001acTH

OIIK-1.3. Bnaneer Bnaneet HaBLIKAMU HCIIOJIL30BAHUS 3HAHUHU
MPaKTUYECKUMH HaBbIKAMHU (M3UKYA 1 MAaTEeMATHKHU TP PEIICHUN
pelieHus MHKEHEPHBIX 33/1ad | TIPAKTHYECKUX 3a/1a4 B TPO(PEeCCHOHATbHON
JIeITCIIbHOCTH.
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OIIK-2. Cnocoben
CaMOCTOSTEIIEHO
IPOBOJIUTH
AKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJTYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIEI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAHMUS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEICTABJICHHS ITOJTYICHHBIX
JIAHHBIX

CrniocoOeH caMOCTOSITETHHO TPOBONTH
AKCIIEPUMEHTAIBHBIE NCCIICAOBAHUS U
00pabaThIBaTh MOITYYEHHbIE PE3YIbTATHI.

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

[Tpu npoBeIeHUH FKCIIEPUMEHTATBHBIX
HCCIIEOBAaHUI CTYJIEHT CITIOCOOEH BHIOMPATH
3¢ (PEKTUBHYIO B ONITUMAIIEHYIO METOIUKY
MIPOBE/ICHUS SKCIIEPHUMEHTA.

OIIK-2.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

CnocobeH nony4uTh, 00padoTaTh 1
IPEJCTaBUTh MOIy4YEHHBIE B X0J1€
HKCIEPUMEHTA JIaHHbIE B BUJI€ HAYYHOTO
oTyera.

IMpodeccuonanbHbIe KOMIIETEHIIUH

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

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

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1esTeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOM nesTeIbHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 288 144 144
npenojasareyemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 108 54 54
IIpaxkTrueckue 3aHATUS 108 54 54
JlaGopaTopHbie 3aHITHS 72 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 144 72 72
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero
IToaroroBka K KOJZIOKBUYMY 26 12 14
[TonroroBka K TECTUPOBAHUIO 16 8 8
[ToaroToBka K KOHTPOJIBHOM paboTe 20 10 10
[ToaroToBka K 3amiuTe OT4YETa MO JIAOOpaTOpHOU paboTe 28 14 14
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 54 28 26
IToaroroBka u capaya JxK3aMeHa 72 36 36

O0mas Tpya0eMKOCTh (B 4acax) 504 252 252

Oo6mas TpynoemMKkocTh (B 3.e.) 14 7 7

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

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

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

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

HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JVCITATIINHEI 3aH., 4| 3aH.,4 | pab. |pab.,u KOMIIETCHITIH
JK3aMeHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 Mounekynspras pusnka u 14 14 8 20 56 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DAeKTpOMarHeTu3mM 28 28 16 30 102 OIIK-1, OIIK-2
Uroro 3a cemectp| 54 54 36 72 216
2 cemecTp
4 KonebaHus 1 BOJHEI 10 10 8 18 46 OIIK-1, OIIK-2
5 BoiHOBas ¥ KBAaHTOBas OITHKA 14 14 16 20 64 OIIK-1, OIIK-2
6 AtomHas pu3UKa, SIEMEHTBI 30 30 12 34 106 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U (PUUKH
TBEPJIOTO Teya
Uroro 3a cemectp| 54 54 36 72 216
Uroro| 108 108 72 144 432

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

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

TpynoeMkocTsb
Ha3Banus pasnenos Coneprxanue pa3aenoB (TeM) IUCIUILTHHEI (B T.4. 10 dopmupyemble
(TeM) TUCIMITIIMHBI JICKIUSIM) (nexumomHbie KOMIIETEHIIU
3aHATHSA), 9
1 cemectp
1 Mexaunuka Beenenne. ®u3nka B cUCTEMe €CTECTBECHHBIX Hayk. OOmmast 2 OIIK-1, OIIK-2
CTpYKTypa Kypca ¢pusuku. Mexanuka. OCHOBHBIC
KHHEMATHYCCKUE XapaKTEPUCTHKH IMOCTYIATEIHHOTO H
BpallaTeIbHOTO JIBHKEHUSI.
WNueprmanbHble cucTeMbl OTCUETa U 3aKOHBI HbIOTOHA. 2 OIIK-1, OIIK-2
Cuel B Mexannke. PaboTa u KuHeTHYIeCKast SHEPTHsL.
KoHcepBaTuBHBIEC CHIIBI M TIOTEHITUAIbHAS SHEPTHUSL.
CBs13b MeX1y CHJION M MOTEHIIMAILHOM dHepruei. 3aKoH 2 OIIK-1, OIIK-2
COXpaHEHUS TTOJTHOW MEXaHWYECKOU SHEPTUH B TIOJIE
MOTEHIUATBLHBIX CHII. 3aKOH COXPAHEHUS UMITYJIbCA.
AOGCOIIOTHO yIPYTHi ¥ HEYNPYTHH YIapHl.
Hewnnepunanpasie cuctemsl oTcuéTa. CUIIBI HHEPLIUH. 2 OIIK-1, OIIK-2
JIBM>KeHHE B IIOJIE TATOTEHUS.
[Nonstue abcomoTHO TBepAOro Tena. OCHOBHOE 2 OIIK-1, OIIK-2
ypaBHEHHE TUHAMUKHA a0COTIOTHO TBEPAOTo Tena. MOMEHT
uHepuu. MOMEHT criibl. MOMEHT MMITYJIbCA.
3aKoH coXpaHeHUs MOMEHTa uMItyiibca. Kuneruueckas 2 OIIK-1, OIIK-2
SHEPTHs BPAIAOIIErocs Tea.
Hroro 12
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2 MonekynspHas
¢usnka n
TEPMOJIMHAMHKA

MukpococTosiHie 1 MakpococTosiHue. OyHKIUU
COCTOSIHMA. YPaBHEHUS COCTOSIHUSL UACAIBHOIO U
peanpHOrO Tra3a. PacnpeneneHnue 3HEPTruy 1Mo CTENCHIM
cB0OOBI. DYHKIMHM TIpoIiecca.

OIIK-1, OIIK-2

BuyTpenssis sHeprus uaealbHOTO U pealbHOro rasa.
Pa6ora. [lepBoe HaYamo TepPMOIUHAMUKH.
AmmabaTiaeckuii nmporiecc. TemmoéMKoCTh HAeaTbHOTO
rasa.

OIIK-1, OIIK-2

Kpatkue cBeqieHust N3 TEOPUU BEPOSTHOCTEH.
Pacnipenenenust MoJyiekyI1 o CKOPOCTSIM U KHHETHYECKUM
sHeprusM. bapomerpuueckas Gpopmyina. Pacnpenenenue
MOJIEKYII IO TIOTEHIIMATHHBIM SHEPTHAM (pacIipeesieHue
Bonbimana). Pactipenenenue MakcBemia-bosbiimMana.

OIIK-1, OTTK-2

Craructudeckuii Bec u sHTponus. OOpaTumble U
HeoOpaTUMBbIe MPOIIECCHl. 3aKOH BO3PACTAHUS SHTPOIIHH.
TpeTrpe Hayamo TEPMOANHAMUKH. TepMOTUHAMUYECKHI
CMBICH S3HTpoNnuU. TernoBsle MallluHBbIL.

OIIK-1, OTTK-2

Htoro

14
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3
DNeKTpoOMarHeTu3M

[TousATHE 3EKTPOCTATUYECKOTO MOIs. XapaKTePUCTUKHI
anektpuueckoro nois Teopema I'aycca g Bektopa
HaINpPsHKEHHOCTH JIEKTPOCTaTUYECKOTO MOJIsL B BAKyyMe.
IIpumenenue Teopemsl ['aycca k pacueTy HaNPsLKEHHOCTH
3JIEKTPUYECKUX TOJEH.

OIIK-1, OIIK-2

Paborta cui anekrpudeckoro mois. Teopema o
LUPKYJIALHUYA BEKTOpa HaNpsxEHHOCTU NoJist. [loTeHuuman u
Pa3HOCTh MOTeHIUANOB. CBsI3b MEXIY HAMPSHYKEHHOCTHIO U
MoTeHUHanoM. PacueT moTeHManoB npocTeHmmux
3JIEKTPUYECKUX TOJEH.

OIIK-1, OIIK-2

DIEKTPUIECKOE TOJIe U0, DISKTPUUECKUHN JUIONIH BO
BHEILHEM 3JIEKTPUUECKOM I0JIe. SIBIEHUE NOJSIpU3aii
JIUAJIEKTPUKOB. [10JIApHU30BaHHOCTD TUDIICKTPUKA U
JIUAJIEKTPUYECKas BOCIPUUMYUBOCTD. DJIEKTPUUECKOE
cMmernieHue. Teopema ["aycca Jj1st BEKTOpa 3JIEKTPUIECKOTO
CMeLIeHUs. DIIEKTPUYECKOE M0JI€ B TUAIEKTPUKE. Y CIOBUSA
Ha TPaHUIIE IBYX JIUIJICKTPUKOB.

OIIK-1, OIIK-2

DJIEKTPUYECKOE 10JIe BHYTPU MIPOBOIHUKA U Y €T0
MOBEPXHOCTHU. Pacnipenenenue 3apsija B IPOBOJIHUKE.
[IpoBOHUKY B 3JIEKTPUUYECKOM IOJIE.

OIIK-1, OTTK-2

DNEeKTPOEMKOCTh YEMHEHHOTO IPOBOIHUKA.
KonneHncatopsl. DHeprus 3apseHHOro KOHAeHcaTopa.
DHeprus deKTpuieckoro moyst. O0bEMHAS TUIOTHOCTh
SHEPTHH.

OIIK-1, OTTK-2

[TocrosiHHbIH nekTpudecKuid TOK. Cuia v IIIOTHOCTh
TOKa. 3aBUCUMOCTb TUIOTHOCTH TOKA OT XapaKTEPUCTHUK
HOCHUTETICH TOKa. Y paBHEHNUE HETIPEPHIBHOCTH IS
MJIOTHOCTH TOKA.

OIIK-1, OIIK-2

CroponHue cuiibl 1 3.4.¢. 3akoH OMma u Jxoyns — Jlenua B
nuddepeHuanbHON U HHTETpabHOM (popme. MOIIHOCTH
TOKa.

OIIK-1, OIIK-2

MarnuTHOe nose B BakyyMe. 3akoH buo-Casapa-Jlannaca.
Teopema ["aycca st BEKTOpa MarHUTHON MHIAYKIIWH.
Teopema 0 HUPKYISILUN BEKTOPAa MATHUTHON MHJTYKIUH.
[Tone conenouna u Topouaa.

OIIK-1, OIIK-2

JIBIDKeHUeE 3apsi/IOB ¥ TOKOB B MarHUTHOM mojie. Cuiia
Awmmnepa. Cuna Jlopenma. Pabora, coBepraemas mpu
NepeMelieHUH TPOBOJHUKA H KOHTYPa C TOKOM B
MarHUTHOM TIOJIC.

OIIK-1, OIIK-2

MarnurtHoe 1noJje B BeliecTBe. Buibl MarHeTUKOB.
Hamarunuennocts. Bektop Hanps»kEHHOCTH MAarHUTHOTO
noJis. MaruutHas mpoHULAEMOCTh cpenbl. Teopema o
LHUPKYJSIIUY BEKTOPa HAPSHKEHHOCTH MAarHUTHOTO TIOJISL.
D¢ dext Xomna.

OIIK-1, OIIK-2

SBnenue snekTpoMarHuTHOW UHAYKUMY. [IpaBuno Jlenna.
Ilpupona 3.4.c. UHAYKIUY. SIBJIEHUE CAMOMHIYKIUH.

OIIK-1, OIIK-2

WNupyxTuBHOCTh. B3aumuas unnykuus. Tok npu
3aMBIKAHUH U PA3MBIKAHUU LIETIH

OIIK-1, OTTK-2

OHeprust MarHUTHOTO 101, OOBEMHAS IIOTHOCTH
SHEPTrUun

OIIK-1, OIIK-2

BuxpeBoe anexkrpuueckoe mnoje. Tok cMelIeHus.
YpaBuenust MakcBenia B MHTETpaIbHOM U
nmuddepenuansHol hopmMax. OTHOCHTEIIEHOCTh
AIEKTPUUECKOT0 U MATHUTHOTO TTOJICH.

OIIK-1, OTTK-2

Htoro

28

Hroro 3a cemectp

54
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2 cemecTp

4 Konebanus u
BOJIHEI

Mexanudeckue kojedanus. VaeanbHbIi rapMOHHYCSCKHUI
ocmutaTop. AnddepennnansHoe ypaBHEHHE
TapMOHUYECKOT0 OCITMIITISITOPA U €T0 PEIICHHUE.
Amnutyna, 9actoTa 1 ¢asza KonedaHuid. DHeprus
rapMOHUYECKOTO KOJIeOaHus.

OIIK-1, OIIK-2

CBo0OoHbIE 3aTyXarolKe KolIeOaHusl OCLMIIIATOpA C
norepsiMu. BeinyxeHnabie konebannsa. CroxeHnune
kosiebanuii (Ouenus, purypsl Jluccaxy).

OIIK-1, OTTK-2

DeKTpOMarHuTHEIC KoeOanus. CBOOOTHBIC KOJICOaHHS —
CcOOCTBEHHBIC U 3aTyxaroliue. BelHyXIeHHbIC KOJIeOaHusI.
Pe30HaHC TOKa ¥ HanpsoKeHHs. IlepeMeHHBIH TOK.

OIIK-1, OTTK-2

BousHbI B ynipyroii cpenie. Y paBHEHHE BOJHEBL. J[nuHa
BOJIHBI, aMILTUTYAA BOJIHBL, BOITHOBOE YUCIIO, (ha3a BOJHEI.
@da3oBasi CKOPOCTh YIIPYTHUX BOJIH B T'a3ax, JKUIKOCTSIX U
TBEPABIX Tenax. [ pynmoBast ckopocTs. BorHOBOE
YpaBHEHHE.

OIIK-1, OTTK-2

DHepreTHyYecKre XapaKTepUCTUKHU YIIPYTHX BOJH. BekTop
YmMmoga. MaTepdhepernms u qudpaxius BoH. CTosune
BONHEL. D ekt [lomepa B akyCcTHKeE.
DnekTpoMarHuTHbIe BOHB (OMB). YpaBHEHUs TUIOCKHX
u chepruecknx BoiH. BoiaHOBOE ypaBHEeHHE IS
AIEKTPOMArHUTHOTO TOJISI. DHEPreTHYECKHUE
xapaktepuctuku OMB.

OIIK-1, OIIK-2

Htoro

5 BomHoBasg u
KBAHTOBAas ONTHKA

KorepeHTHOCTH CBETOBBIX BOJH. IHTEpdepeHIHs cBETa OT
JIBYX KOTE€PEHTHBIX UCTOUYHUKOB. OnbiT FOHTa.
UnTepdepenius cBera B TOHKUX IuIeHKaX. [IpocBetnenne
onTuku. MHTEphEepOMeTpHI.

OIIK-1, OIIK-2

Judpakuus cBeToBix BosH. [Ipuniun I 'roireHca-
Openens. Meton 300 Openens. Judpakuns Openens va
oTBepcTUH U aucke. ludpakius OpayHrodepa Ha 0IHOM
ey ¥ JudgpaknoHHON pemeTke. Paspemaiomas
CITIOCOOHOCTH ONTHYECKHUX TIPUOOPOB.

OIIK-1, OIIK-2

[Tonsipuzanus cBera. EcTecTBEHHBIN U MOMSIPU30BAHHBIN
cBert. [lonmyueHue u aHanu3 JMHENHO-OJISPU30BAHHOTO
cBera. 3akoH Maroca.

OIIK-1, OIIK-2

Ionsipu3sanus cBeta mpu oTpakeHUU. 3akoH bproctepa.
JBoiiHoe nydenpenomiueHue. IIpoxoxkaeHue cBera uepes
¢azoBble macTHHKU. MHTEpdepeHnns noiaIpu30BaHHOTO
CBETA.

OIIK-1, OIIK-2

B3aumoneiictBue nznyuenus c BemectsoM. HopmanbHas u
aHoManbHas aucnepcuu. [loriomenue ceera. 3akoH
Byrepa. Ces13p aucnepcuu ¢ noriouieHueM. PaccesHue
CBeTA.

OIIK-1, OIIK-2

TeruoBoe u3nydyeHue u JroMuHeceHIs. ClieKTpalbHbIe
XapaKTEPUCTUKH TEIUIOBOTO U3IYUYCHUS. AOCOTIOTHO
gyepHoe Teno. 3akoH Kupxroda. 3akon Credana —
Bonbsimana. 3akonsl Buna. ®@opmyna [lnanka. KBantoBoe
00BbsACHEHHE 3aKOHOB TEINIOBOTO M3JIYYCHHUS.

OIIK-1, OTTK-2

KopmyckynsipHO-BOJIHOBOH JTyamu3M cBeta. D ekt
Kommrona. JlaBiaeHue cBera.

OIIK-1, OTTK-2

Htoro

14
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6 AtomHas (u3HKa,
JJIEMEHTHI
KBAHTOBOM
MEXaHWKH U (pH3nKn
TBEPIOTO Tena

BonHoBble cBolicTBa Mukpouactuil. ['unoresa ne bpoiins.
Judpaxunsa mukpogactun. CooTHOIIEHHE
HeonpenenéHuocTei [ eiizenoepra.

OIIK-1, OIIK-2

BonHoBas QyHKIMS, e CTATUCTHYECKUI CMBICI.
VYpasuenue lllpenunrepa. Ksanrosas yactuna B
MpAMOYTOJIbHOM MoTeHIManbHO AMme. ITydok yacTul B
0JI€ IPSAMOYTOIBHOTO TIOTEHITNAIBHOTO Oapbepa.
TynaenbHbIN ) PexT.

OIIK-1, OIIK-2

ITousiTe COOCTBEHHOIO MAarHUTHOIO MOMEHTA YaCTHIILI U
cnuHa. [ToaHBIH MOMEHT UMITYJIbCA YACTHULIBI M TTOTHBIN
MarHUTHBIA MOMEHT.

OIIK-1, OTTK-2

KBaHTOBO-MEXaHUUYECKOE OMMCAHUE AaTOMOB.
Crauuonapnoe ypasHenue lllpenunrepa nis atoma
BOJIOPOJAA.

OIIK-1, OTTK-2

BonHOBBIC (YHKIIMY ¥ KBAHTOBBIE Unciia. Teopus
MHOT03JIeKTpoHHOTO aroma. [Tpuntun [laymu. KpatHocts
BBIPOXKICHHUS.

OIIK-1, OTTK-2

[IpaBuna oTOOpa s KBAHTOBBIX ITEPEXOJIOB.
MexaHnueCKUM 1 MarHUTHBI MOMEHTEI aTOMOB.
['mpomarHuTHOE OTHOIIIEHHE.

OIIK-1, OIIK-2

Omnsrr HTepra u ['epnaxa. D¢pdext 3eemana u LlTapka.
OMIupHUYECcKHe 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyina banbmepa.

OIIK-1, OIIK-2

OCHOBHI KBAaHTOBOW CTaTUCTHUECKOW (hm3ukm. [IpuHImI
TOXIECTBEHHOCTH yacTull. bo3ons! u pepmuonsl. dazoBoe
MPOCTPAHCTBO M (PYHKITUS pacTipeIeICHIS.

OIIK-1, OIIK-2

Pacnipenenenus boze — Ditniureitna u @epmu — upaxa.
TlonsgTue mioTHOCTH coCcTOsTHUI. POTOHHBIN MIeaIbHbBII
ra3. Pacnipenenenue gotoHoB mo sHEeprusm. Gopmyna
IInanka.

OIIK-1, OIIK-2

DNeKTpOHHBIN UeanbHbIN ra3. Pacnpenenenue
3JIEKTPOHOB 10 YHEPT UM MPHU PA3NUYHBIX TEMIIEpaTypax.
3aBUCUMOCTD ypOBHSI DepMU OT TEMITEpPaTyphl.

OIIK-1, OIIK-2

Teopust TEIIOEMKOCTH TBEPABIX TEJ. DIEMEHTHI
kpucramuorpagdun. Terrossle KoeOaHu
KPUCTAJINYECKOH PEIIETKH.

OIIK-1, OTTK-2

TeruoBble cBOWCTBA TBEPABIX Te. TeopHs TEIIOEMKOCTH
Ontamreitna. Teopus Temmoemkoctu Jlebast.

OIIK-1, OTTK-2

DNeMEeHTHI 30HHOW TEOPHH TBEPABIX Tell. Pacierienre
SHEPreTUICCKUX YPOBHEH Mpu 00pa3oBaHUU
KPUCTAJNINYECKOMN peIIeTKH. DHEPreTUUECKHUE 30HbI B
KpHUCTaiax.

OIIK-1, OIIK-2

Pacnpenenenue 31eKTPOHOB MO SHEPTETUUECKUM 30HAM.
Mertansl, NOJYIPOBOAHUKHN U JUIJIEKTPUKU B 30HHOU
TEOpUH.

OIIK-1, OIIK-2

KsanToBas TEOPpUs IJICKTPOIIPOBOAHOCTH TBEPABIX TECJI.

OIIK-1, OIIK-2

Htoro

30

Hroro 3a cemectp

54

Htoro

108

HanmeHoBaHMe NpakTHYECKUX 3aHATUH (CEMUHAPOB) PUBEACHO B Tabmwuie 5.3.

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabmuma 5.3. — HauMeHoBaHue MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenon
(TEM) AUCUUTUIUHBI

HaumeHoBaHMe MPaKTUYECKUX 3aHATUN
(cemmuHapoB)

TpynoeMKOCTb,
q

dopMupyemsbie
KOMIIETECHIIUH
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1 cemecTp

1 Mexanuka KunemaTtuka noctynaTeiabHOTO 2 OIIK-1, OIIK-2
JIBUKECHHUS.
KunemaTuka BpamateabHOro ABUKEHUSI. 2 OIIK-1, OIIK-2
3aKOHBI IMHAMHKY MTOCTYMATEIBHOTO 2 OIIK-1, OIIK-2
JBUYKEHUS.
3aKOHbBI IMHAMUKH BpallaTeIbHOTO 2 OIIK-1, OIIK-2
JIBUKECHHUS.
PaGora u sneprus. 2 OIIK-1, OIIK-2
3aKOHBI COXPAHECHHUS. 2 OIIK-1, OIIK-2
Hroro 12
2 MonekynspHas MonekyIsapHO-KHHETUYECKAast TEOPUSL. 2 OIIK-1, OIIK-2
uzuka n Knaccuaeckne CTaTUCTUKH. 2 OIIK-1, OIIK-2
TCPMOJIUHAMHUKaA Pacnpenenenne Makcaesia.
Knaccuueckne cTaTUCTUKH. 2 OIIK-1, OIIK-2
Pacnpenenenue bonbimana.
IIepBoe Ha4yaI0 TEPMOIUHAMUKHU. 2 OIIK-1, OIIK-2
N3onpoueccel. Tenno€éMKocTs ra3os. 2 OIIK-1, OIIK-2
DHTpOIHS. 2 OIIK-1, OIIK-2
Bropoe Hauano TepMOAMHAMUKH. 2 OIIK-1, OIIK-2
Uroro 14
3 DJIEKTPOCTATUYECKOE T0JIE B BAKyyME. 2 OIIK-1, OIIK-2
OnektpomarnetusM | Teopema OcTtporpaackoro-l'aycca amns
HAMPSKEHHOCTH OIS
PaGora, moTeHIuan MeKTPOCTaTUYECKOTO 2 OIIK-1, OIIK-2
nonst (DCII).
OCII B BemmecTse. 2 OIIK-1, OIIK-2
Oueprus OCII. 2 OIIK-1, OIIK-2
Dnektpruyeckuil Tok. [ImoTHOCTH TOKA. 2 OIIK-1, OIIK-2
DNEeKTPUYECKUIM TOK B METAJIJIaX. 3aKOH 2 OIIK-1, OIIK-2
Owma. IIpaBuna Kupxroda.
MarnutHoe nosne (MII) B Bakyyme. 2 OIIK-1, OIIK-2
BekTop MarHuTHONM MHAYKIMH. 3aKOH 2 OIIK-1, OIIK-2
buo-Casapa-Jlanuaca.
[Tepemenienrne NpoBOJHUKOB ¢ TOKOM B 2 OIIK-1, OIIK-2
MII.
JBmxenue 3apsiao B MIL. Yckopurenu 2 OIIK-1, OIIK-2
YaCTHILI.
SIBIIeHUE DNEKTPOMArHUTHOW UHAYKLIHH. 2 OIIK-1, OIIK-2
DHeprusi MarHUTHOTO MOJIS. 2 OIIK-1, OIIK-2
Mar»auTHOE 10JIE B BEILIECTBE. 2 OIIK-1, OIIK-2
VYpaBHenus Maxkcsenna. 2 OIIK-1, OIIK-2
Hroro 28
Hroro 3a cemectp 54
2 cemecTp
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4 Konebanus u I"apmonmueckue KoneOaHusl. 2 OIIK-1, OIIK-2
BOJIHBI 3aTyxaromue KojieOaHusl. 2 OIIK-1, OIIK-2
BriHyx1eHHbIE KOJeOaHUs pa3IuIHON 2 OIIK-1, OIIK-2
npupoasl. Pezonanc.
Bounsl B ynipyroii cpene. 2 OIIK-1, OIIK-2
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTUS 2 OIIK-1, OIIK-2
BOJIHBI.
Hroro 10
5 BosiHOBas u Wurtepdepentus crera. OnbiT FOHTA. 2 OIIK-1, OIIK-2
KBaHTOBAs ONTHKA | HTepdepeHIns CBeTa B TOHKUX 2 OIIK-1, OIIK-2
TJICHKAX.
Hudpaxius ceera. 2 OIIK-1, OIIK-2
[Tonspusanus ceera. 2 OIIK-1, OIIK-2
B3aumopeiicTBre n3my4eHus ¢ 2 OIIK-1, OIIK-2
BeliecTBOM. /[aBiieHue cBeTa.
TemnoBoe u3iryyeHue. 2 OIIK-1, OIIK-2
Bremnuit poroadpdexr ddpdexr 2 OIIK-1, OIIK-2
KomrniroHa.
Hroro 14
6 AtomHas ¢usuka, |BomHOBBIE CBOWCTBa BElIeCTBA. 2 OIIK-1, OIIK-2
SJICMCHTBI CooTHollIeHHE HEOTPEIeIEHHOCTEM. 2 OIIK-1, OIIK-2
KBaHTOBOH Vpasuenue lllpeaunrepa. Mukpouyactuna 4 OIIK-1, OIIK-2
MEXaHUKH U QUIUKH | 5 11orermumanbHOi sSMe.
TBEPAOTO TeIa TynnenbHbIN 3 PeKT. 2 OIIK-1, OIIK-2
KBaHTOBO-MEeXaHHYECKOE OIHMCAHUE 2 OIIK-1, OIIK-2
CTPOEHHUS aTOMOB.
®opmyna baneMepa s onvcaHus 2 OIIK-1, OIIK-2
CIIEKTPOB aTOMOB.
KBaHTOBBIE CTATUCTUKH. 4 OIIK-1, OIIK-2
TernoBbie CBOWMCTBA TBEPABIX TEI. 4 OIIK-1, OIIK-2
DJIEKTPONPOBOTHOCTH METAJIJIOB. 2 OIIK-1, OIIK-2
DIEeKTPONPOBOJHOCTh MOJYIPOBOJHUKOB. 2 OIIK-1, OIIK-2
Konraktel TBepabIX Ten. KoHTakTHEIE 4 OIIK-1, OIIK-2
SIBJICHHUSI.
Hroro 30
Hroro 3a cemectp 54
Hroro 108
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tab6muma 5.4 — HaumenoBanue 1a60paTOPHBIX padboT
HasBanus pasznenos HauMeHOBaHHE 1a6opaTopHBIX paGoT TpynoemMKoCTb, dopMupyemsie
(Tem) TUCUUTLTUHBI q KOMITETEHIIN U
1 cemecTp
11
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1 Mexanuka KunemaTtuka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpaIICHUsI.
MOMEHT MHEPIMHU TBEPABIX TEI. 4 OIIK-1, OIIK-2
Junamuka mastHuka O6epoeka. 4 OIIK-1, OIIK-2
Uroro 12
2 MonexkynsipHas N3ydenue pactipenenenus Makcsenia. 4 OIIK-1, OIIK-2
¢usuka n OrnpeneneHre OTHOIICHUS 4 OIIK-1, OIIK-2
TEpMOAMHAMHKaA TEIUIOEMKOCTEH ra3a METOJ0M
Knemana u /lezopma.
Hroro 8
3 DnexktpoMarneTusMm  |M3ydeHue 3IeKTpPOCTaTUYECKOTO MOJIS. 4 OIIK-1, OIIK-2
N3yuyeHne CBONCTB TUIICKTPUKOB B 4 OIIK-1, OIIK-2
I0JI€ IJIOCKOTO KOHJEHCATOopa.
N3ydyeHne MarHuTHOTO MOJIsl HA OCH 4 OIIK-1, OIIK-2
KPYTrOBOI'O BUTKA.
Onpenenenue yJIeabHOTO 3apsia 4 OIIK-1, OIIK-2
AJIEKTPOHA METO/I0M MarHeTpoHa.
Hroro 16
Hroro 3a cemectp 36
2 cemecTp
4 KoneGanus u BoaHbl | M3yueHue 3aTyxaromux 4 OIIK-1, OIIK-2
AIEKTPOMATrHUTHBIX KOJICOAHHIA.
N3yueHne BBIHYXIEHHBIX 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KOJICOAHUM.
Hroro 8
5 BoniHOBas u Nzydenne natepdepeHIuu 1a3epHoro 4 OIIK-1, OIIK-2
KBaHTOBAsl ONTHKA U3IIy4YEeHHUS.
Nzydenne qudpakiuu 1a3epHOro 4 OIIK-1, OIIK-2
W3IIy4YCHHUS.
N3ydeHue TermioBoro u3my4eHus. 4 OIIK-1, OIIK-2
Nzyuenne BHentHero GpoTodddexra. 4 OIIK-1, OIIK-2
Hroro 16
6 AtomHas (usuka, [IpoBepka cooTHOMIEHUS 4 OIIK-1, OIIK-2
AJIEMEHTHI KBAHTOBOM  |HEOMpeaeIeHHOCTEH /71l (DOTOHOB.
MEXaHHKA U QU3HKHA N3yueHue criekTpa U3JIy4eHUs: aTOMOB 4 OIIK-1, OIIK-2
TBEPJOro Tela BOJIOPO/IA.
OrnpenenieHne MIUPUHBI 3aNPEIIEHHON 4 OIIK-1, OIIK-2
30HBI IOJYTIPOBOTHUKA 10
TeMIepaTypHOU 3aBUCUMOCTH
00paTHOTO TOKA TNO0JIA.
Hroro 12
Hroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

Hasanus pasnenos | Buael camocrostensHoit | Tpynoemkocts, | dopmupyemsie
@OpMBI KOHTPOJIA
(Tem) TUCUUTLTAHBI paboTHI q KOMIIETCHIIUU
1 cemecTp
1 Mexanuka IToaroroska k 4 OIIK-1, OIIK-2 Komnoxksuym
KOJJIOKBUYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1, OIIK-2 KonTposnbhas
KOHTPOJIbHOU paboTe pabora
IloaroToBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa 1Mo
OTYeTa Mo 1abopaTopHOU nabopaTtopHoit
pabote pabote
[ToxroroBka K 8 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoit padore, pabota
HammMcaHue OT4YeTa
Htoro 22
2 MonekynsipHast [Tonroroska k 4 OIIK-1, OIIK-2 Komnoksuym
buzuka u KOJJIOKBUYMY
TCPMOJAMHAMMKA IToaroroBka k 2 OIIK-1, OIIK-2 | TecrupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1, OIIK-2 KonTposbhas
KOHTPOJIbHOU paboTe pabora
IloaroToBka K 3aliuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa Mo
OTYeTa Mo 1abopaTopHOU nabopaTtopHoit
pabote pabote
[ToxroroBka K 8 OIIK-1, OIIK-2 | JlaGoparopHas
nabopatopHot padore, pabota
HammMcaHHue OT4YeTa
Htoro 20
3 IToaroroska k 4 OIIK-1, OIIK-2 Komnoxksuym
DNEKTPOMAarHeTu3M |KOJUIOKBHYMY
IToaroroBka x 4 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1, OIIK-2 KonTposbHas
KOHTPOJIbHOU paboTe pabora
IloaroToBka K 3aliuTe 6 OIIK-1, OIIK-2 |3amuTa oT4eTa Mo
OTYeTa Mo 1abopaTopHOU nabopaTtopHoit
pabote pabote
[ToxroroBka K 12 OIIK-1, OIIK-2 | JlaGoparopHas
nabopatopHoit padore, pabota
HammMcaHue OT4YeTa
Htoro 30
Hroro 3a cemectp 72
[ToaroroBka u cmaga 36 DK3aMeH
JK3aMeHa
2 cemecTp
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4 Konebanus u IToaroroBka k 4 OIIK-1, OIIK-2 Komnokxsuym
BOJTHBI KOJUTIOKBUYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-1, OIIK-2 KoHnTponbHas
KOHTPOJIbHOH paboTe pabota
IToaroroBka K 3amure 4 OIIK-1, OIIK-2 |3ammura oT4yera 1o
OTYeTa 10 JIAO0OPaTOPHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHo# pabdoTe, pabora
HanMcaHue oTyeTa
Hroro 18
5 BosiHOBas u IToaroroBka k 4 OIIK-1, OIIK-2 KomtokBruym
KBAHTOBAs ONITHKA  |KOJUIOKBHYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 2 OIIK-1, OIIK-2 Kontponbhas
KOHTPOJIbHOH paboTe pabota
IToaroroBka K 3amure 4 OIIK-1, OIIK-2 |3ammura oT4yera 1o
OTYeTa 10 JIAOOPATOPHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoO# padoTe, pabora
HaIMcaHue oTyeTa
Hroro 20
6 Atomuas pusuka, |[loaroroBka k 6 OIIK-1, OIIK-2 Komnoksuym
DJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMToaroToBKa K 4 OIIK-1, OIIK-2 | TectupoBanue
MEXaHUKU U QU3UKH | TecTHPOBAHHIO
TBCPIOro TCIa [ToAroToBKa K 6 OIIK-1, OIIK-2 KourponbHas
KOHTPOJIbHOU paboTe pabota
IToaroroBka K 3amiure 6 OIIK-1, OIIK-2 |3ammura oT4yera 1o
OTYeTa 10 JIAOOPaTOPHOU nabopaTopHOi
pabote pabote
[ToaroToBka k 12 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHo# paboTe, pabora
HaIMcaHue oTyeTa
Hroro 34
Hroro 3a cemectp 72
IToaroroBka u cmavua 36 DK3aMeH
HK3aMeHa
Hroro 216

5.7. CooTBeTcTBHE KOMIIEeTEeHIN, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBEeTCTBUE KOMIIETCHLUH, POPMUPYEMBIX NMPU W3YUYEHUHU TUCIUIUIMHBI, U BHJIOB 3aHATUH
NpeJCTaBIeHO B Tabnuie 5.7.

Ta6muna 5.7 — CooTBeTCTBHE KOMITETCHIMI, (POPMUPYEMBIX TIPU H3YYCHUH TUCLIUILINHBI, U BUIOB
3aHATHI
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Buapl yueOHOM AesiTenbHOCTH
dopmupyemeie
Jlek. | Tlpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3ammuTa oTueTa o gabopaTopHoii padore,
Komnnoksuym, KonTposnbsHas padora,
JIaGoparophas pabota, TectupoBaHue,
DK3aMeH
OIIK-2 + + + +  |3ammuTa oTdera mo 1abopaTopHoi padore,
KomnokBuym, KonrponbsHas pabora,
JlabopaTtopHas pabota, TecTupoBaHue,
DK3amMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbBIE OLEHKH I (POPM KOHTPOJIsA

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

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

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

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

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

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

1. Cagenses, U. B. Kypc o6meit pusuxu. B 3 1. Tom 1. Mexanuka. MosiekynspHas Gpusuka :
yueOHuK /uig By30B / M. B. CaBenbeB. — 18-e u3a., crep. — Canxrt-IlerepOypr : Jlans, 2022. — 436 c.
[DnexTponHEIi pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/221120 .

2. Casenswes, U. B. Kypc obmeit ¢pusuku. B 3-x T1. Tom 2. DneKTpU4ecTBO U MarHeTu3M. BOJHBI.
Ontuka / U. B. CaBenveB. — 17-e usn., crep. — Cankr-IletepOypr : Jlanp, 2023. — 500 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://e.lanbook.com/book/333998.

3. Casensbes, U. B. Kypc o6mieii pusuku. B 3-x 1. Tom 3. KBanTOBas ontrka. AToMHas pu3MKa.
®dusnka TBepaoro tena. Gusnka aTOMHOTO sijipa U sneMeHTapHbix yactul] / M. B. CaenseB. — 14-e u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 320 c. [DnexkTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/322505.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. Casennes, U. B. CoopHuk BompocoB u 3aaa4 no oomient ¢pusuke / M. B. CaBenbeB. — 11-e u3g.,
crep. — Canxkr-IletepOypr : Jlanp, 2023. — 292 c. [DnekTpoHHBIN pecypc]: — Pexum nmoctyma:
https://e.lanbook.com/book/297674.

2. Uponos, U. E. 3anaun mo obmei ¢usuke / U. E. Uponos. — 19-e u3n., crep. — CaHkT-
[Tetepbypr : Jlaan, 2022. — 420 c. [DnexkTpoHHBIN pecypc]: — Pexum pgoctymna:
https://e.lanbook.com/book/329834.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

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

2. MonekynsapHas Gu3nka U TEPMOJUHAMHKA: YUEeOHO-METOIUNYECKOE TTIOCOOUE TT0 ayTUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATENbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBII
pecypc]: — Pexxum pocryma: https://edu.tusur.ru/publications/7520.

3. DNEKTpUYECTBO U MarHETH3M: Y 4eOHO-METOAMYECKOE MOCOOUE M0 ayTUTOPHBIM MPAKTHYSCKUM
3aHATUSAM U camocTosTensHON padore / FO. A. Bypauesckwuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7729.

4. Konebanus M BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHMe MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesibHOU padote / A. C. Kiiumos, A. B. Menosuuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7652.
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5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOME MO ayJIUuTOPHBIM
MpaKTHYECKUM 3aHATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHas ¢u3uka u pusuka TBEPAOTO Teya: Y4ueOHO-METOIUIECKOE ITOCOOHE MO ay IMTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTebHOU padote / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. KunemaTuka paBHOYCKOPEHHOTO BpalieHus: MeToauyeckue yka3aHus K jabopaTopHoi padoTte
o usuke s cTyaeHToB Beex crnernuaibaoctei / W, 10. bakees - 2023. 13 c. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtymna: https://edu.tusur.ru/publications/10377.

8. M3yuenue pacnpenenenus Makcsemia: MeTtoanyeckue ykazaHus K J1a00paTopHbIM paboram /
B. A. bypanoBunun - 2023. 13 c. [DaexkTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/10480.

9. Onpexaenenre OTHONIEHUS TEIIOEMKOCTEH raza merogoM Knemana-/lezopma: Meronudeckue
yKa3aHus K jabopatopHoit padote / A. B. Hukonenko - 2023. 13 c. [DnexkTpoHHBIH pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/10482.

10. M3ydeHue 3IeKTpOCTATUUECKOTO TOJIs: MeToan4ecKre yKazaHus K JJabopaTopHeIM paboTam /
A. C. KnumoB, A. A. 3enun - 2023. 19 c. [DaexTpoHHbIN pecypc]|: — Pexum gocrtyna:
https://edu.tusur.ru/publications/10388.

11. M3ydyeHue cBOMCTB AUAIEKTPUKOB B MOJIE€ IUIOCKOTO KOHIEHCaTOpa: MeToAn4YecKre yKa3aHus K
naboparopuasiM padbotam / FO. A. BypaueBckuii - 2023. 15 c. [DaexTpoHHBIN pecypc]: — Pexxum nocrtymna:
https://edu.tusur.ru/publications/10486.

12. V3ydyeHrne MarHUTHOTO TOJA KPYTOBOTO TOKa: MeToauueckue yKa3zaHus K Ja00opaToOpHBIM
paboram / A. C. Knumos, A. A. 3ennn - 2023. 15 c. [DaekTpoHHbIN pecypc]|: — Pexum moctymna:
https://edu.tusur.ru/publications/10425.

13. Onpenenenue yaeabHOTO 3apsja JJEKTPOHA METOJOM MarHeTpoHa (MarHeTpPOH):
Mertoanyeckue ykazanus K JaboparopubiM padotam / F0. A. BypaueBckuii - 2023. 17 ¢. [DIeKTpOHHBIH
pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/10390.

14. 3yuenne 3aTyXammMUX 3JCKTPOMArHUTHBIX KoJieOaHWN: MeTonumueckne yKa3zaHHs K
nabopaTopHoOil paboTte 1o hu3uKe I CTYICHTOB Beex crienuanbHocTel / A. B. TronbkoB - 2023. 18 c.
[DnexTponHsIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10393.

15. V3ydeHne BBIHYXXACHHBIX JJICKTPOMArHUTHBIX KOJIeOaHUN: MeTonudyeckue yKazaHHsS 110
BeIOJIHEHHIO tabopatopHbix / H. A. Ilanyenko - 2023. 18 c. [DaexTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/10422.

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

17. U3zydenune audpaknuy jJa3epHOT0 W3Iy4YEeHHUs Ha ABYMEpPHOH CTpyKType: PykoBonmcTBO K
nabopatopHoit padore o ¢usuke / JI. B. Opnosckas, A. B. Opnosckas - 2019. 15 c¢. [DnexkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8959.

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

19. HccnenoBanue criekTpa atoMa Bojiopoja: PykoBoacTBo k mabopaTopHoit 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 JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 310POBbS U BOCTIPUATHS HHPOPMALIUH.

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUYCHHBIM IPUPTOM.

Jns Iun ¢ HapyLIeHUsIMU ciIyXxa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHast aymuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, IOMEIIEHUE IS TPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALNH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ POMEKYTOTHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 47, 306 ayn.

Onucanue nMeroerocs 000pya0BaHus:

- MaruutHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlabopaTopusi BOTHOBOI ONTUKH: yueOHasi ayIUTOPHS [JIsl IPOBEACHHS 3aHATUNH MPAKTUYECKOTO
TUMa, yueOHasi ayIuTOpus Ui MPOBEACHHUs 3aHATUI 1abopaTtopHoro tuna; 634034, Tomckas o6nacTs, T.
Tomck, Bepmmnuna ynuua, 1. 74, 210 ayz.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Monoxpomatop - 9 mr.;

- UcTtouHuk cBeTa criekTpa pTyTH - 6 IIT.;

- UcrouHuk cBeta criekTpa BoJopo/a - § IiT.;

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

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

JlaGopaTopus »JEKTpUYECTBA U MarHeTu3Ma: ydeOHas ayIuTOpHS IS MPOBEACHHUS 3aHATHI
MPAKTUYECKOTO THUIA, YyueOHast ayAuTOpHs ISl MPOBEACHUS 3aHATUM nabopaTopHoro tuma; 634034,
Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, 1. 74, 219 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusbIit MakeT "DneKTpUUecTBO U MarHeTu3m" - 12 mit.;

- YuebHo-1abopaTOpHBIN CTEH]I TIO SIEKTPOAMHAMHUKE - 3 IIT.;

- Kontpomnep usmepenuii - 12 mir.;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- ASIMEC;

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

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

Onucanue uMeroLerocs 000pya0BaHus:

- JJaGopaTopHbIii MaKeT MO TEPMOJAMHAMUKE - 6 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

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

Onucanue uMeroLerocs 000pya0BaHuUs:

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

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU (QU3UKH: yueOHasi ay TMTOpUs ISl MPOBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHass ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas obmacte, T. ToMck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

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

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

JlabopaTopus a3epHONW ONTUKU: yueOHash ayIUTOPUS AJiA MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- 'enOoHEOHOBBIN J1a3ep - § WT.;

- OnTryeckas CKambs ¢ IPUHAMIEKHOCTSIMU - 8 IT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHONB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),

CornacoBaHa Ha noptane N2 69295 19



PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIb3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISL U OLICHOYHBIC MAaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
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1 Mexauuka

OIIK-1, OIIK-2

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa

KonrpomnbHas [IpumepHsIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenp sK3aMeHAIIMOHHBIX

BOITPOCOB

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

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

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

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

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

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

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

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

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

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

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

5 (OTJIMYHO)

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

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakoe U3 npe/uIoKEHHBIX HUKE ONPEJCICHUH XapaKTepU3yeT HOPMaJIbHYI0 COCTaBISIONIYIO
JMHENHOT 0 yCKOpEHUs?
BapuanTs! 0TBETOB:
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1) Oto ¢duznueckas BEeKTOpHas BEJIMYMHA, XapaKTepU3yiolas ObICTPOTY U3MEHEHUS! CKOPOCTH
0 BEJINYMHE
2) Orto (husmyeckas BEKTOpHAs BEJIMYMHA, XapaKTepU3yIolas ObICTPOTY U3MEHEHUS! CKOPOCTH
10 BEJIMYMHE U HAIIPABIICHUIO
3) Oto ¢du3nueckas BEKTOpHAs BEIWYUHA, XapaKTepHu3ytouias ObICTPOTY U3MEHEHHSI CKOPOCTH
10 HaIIPaBJICHUIO

2. Ha aGcoioTHO TBEpAOE TENO JACHCTBYET MOCTOSTHHBIN MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHE
2. MOMEHT MHEPIMH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa

3. Kakue U3 nmpuBeeHHBIX HUKE apaMETPOB BPaLIaTEIbHOTO IBH)KEHUS SIBISIOTCS BEKTOPHBIMU
BEJIMYMHAMU?
a) MomeHT ummynbca, 0) Macca, B) CHJIa, T) MOMEHT CHJI, 1) MOMEHT HHEPIIUH.
BapuaHTbl OTBETOB:
l.a,0,B
2.a,0,T
3.a,1, 1
4.0,T, 1
5.a,B,T

4. Ha xoHIIaX HEBECOMOTO CTEP>KHS 3aKpEIIeHbI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:KeHb
MOXET BpAaIllaThbCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTep’EeHb PaCKPyTHIIM 0 YIIIOBOW ckopocTu . [lon gericTBuem
TPEHHUs CTEPKEHb OCTAHOBUWJICS, MPHU A3TOM BbiAeaunoch 4 Jx Tennotel. Kakoe xonmuecTBo
Ter10ThI (B JI>K) BBIIETUTCS IPU OCTAHOBKE CTEPXKHS, €CIIU €0 MPeABAPUTEILHO PACKPYTHUTH J10
YTJIOBOM CKOPOCTH ® = /27
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4

5. Tennopass mamuuHa padoraet mo nukiay Kapuo. Uto mpowmsonaér ¢ KIIJ nukna, ecnu
TEeMIIepaTypy HarpeBaTelis U XOJOAWIbHUKA YMEHBIINUTH HA OJMHAKOBYIO BenuyuHy AT?
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JTaHHBIX

6. OnuH M TOT XK€ ra3 ¢ MOMOIIBI0 PA3JIMYHBIX MPOIECCOB MEPEXOAUT U3 cocTosHHA (1) B
cocrostaue (2). [lpu 3ToM OH HarpeBaeTcs M pacIupsieTcs 10 o0beMa B JBa pa3a OOJIbIIEro
HayanbHOro. [Ipu KakoM, U3 MepedrCICHHBIX HUXKE, MPOLECCOB a3 MOJYyYUSl MaKCUMaJlbHOE
KOJIMYECTBO Teria?
BapuaHTbl OTBETOB:
1. U3ob6apuyeckoro
2. 3oxopudeckoro
3. M30TepMHUUECKOTO
4. AnnabaTH4ecKoro.

7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI NPUTSHKEHUS MEKY MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYT
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. NTOTEHIHUAIBHON YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ

8. Kak HampaBiieH BEKTOp HANpPSIKEHHOCTHU 3JIEKTPOCTATUYECKOTO MOJIsA, CO3JaHHOTO MEXIY
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00KJIaJIKaMU TJIOCKOTO KOHIeHcaTopa?
BapuaHTbl OTBETOB:
1. oT oTpHuIIATETHLHOM OOKIIAIKH K TIOJIOKUTEIIbHON
2. B CTOpOHY BO3pacTaHus MOTEHLIMaIa
3. mapajuieapHO O0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMANIA
9. ToueuHbl 3apsAa +q HAXOIUTCS B LIEHTPE cheprueckoil moBepxXHOCTU. Kak M3MEHUTCS MTOTOK

BEKTOpa HAIMpPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS Yepe3 MOBEPXHOCTh cephl, eclii BHYTPh
c(hepryeckoi MOBEPXHOCTH J00AaBUTH 3apsia —q?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3a
2. yMEHBIIUTCS B 2 pasza
3. cTaHeT paBeH HYJIIO
4. He U3MEHHUTCA

10. YUemy paBHa pa3zHocTh moTeHIHa 0B (B CU1) Mexay TOUKAMH TMOJISI, €CJIM MPH MePEMEIICHUN
3apsna 2 HKJ1 13 epBoil TOUKH OISl BO BTOPYIO coBepInaetcs padota 2 Mx/J[x?
BapuaHTbl OTBETOB:
1. 10
2.100
3. 1000
4. 0,001

11. Kak cBsizaHbI MEXIy COOOI HAMpPABICHUE BEKTOPA HAMPSHKEHHOCTH JIEKTPOCTATUICCKOTO OIS
U HanpapJjeHUE IpalueHTa MoTeHIrana’?
BapuaHTbl OTBETOB:
1. BEeKTOpBI HaMpaBieHbl B3aUMHO NEPIIEHIUKYISIPHO
2. BEKTOPBI HAMpPaBJIEHbI B TPOTUBOIOI0KHBIE CTOPOHBI
3. HampaBJIEHUs STUX BEKTOPOB HE CBSI3aHBI MEXKIY COOOM
4. HarpaBJICHUS STUX BEKTOPOB CBS3aHbI IPABUIIOM OypaBunKa

12. Kakue W3 HUXKE NPEIIOKEHHBIX YTBEPKIACHUNU ABISIIOTCS CJIEICTBUEM IMPOSIBICHUS 3aKOHA
AJIEKTPOMArHUTHON MHIYKIIMH?
a) Eciiu B HEKOTOPOM MPOCTPAHCTBE UMEETCS TIEPEMEHHOE MarHUTHOE ToJie (BO BPEMEHH), TO
OHO 00513aTeIbHO BO30YKIAET B 3TOM MPOCTPAHCTBE MEPEMEHHOE AIIEKTPUUECKOE MOJIE;
0) eciy MO 3aMKHYTOMY MPOBOASIIEMY KOHTYpPY T€UET U3MEHSIOIIMICS BO BpEMEHHU TOK, TO B
ATOM KOHTYpE BO3HUKAET UHIyKIIMOHHBIHN TOK;
B) €CJIM B OJTHOM M3 OJM3KO PacHOJ0KEHHBIX 3aMKHYTBHIX MPOBOASIIUX KOHTYPOB TE€UET
MIEPEMEHHBII TOK (BO BpEMEHH), TO B IPYTOM U3 HUX BO3HHUKAET MHAYKIIMOHHBIN TOK.
BapuaHTbl OTBETOB:
l.a,0
2.a,B
3.0,B
4.a,0,B

13. 3apspkeHHas 4acTHIla BJIETAaeT B OJHOPOIHOE MAarHUTHOE IOJI€ MEPHEHANKYISIPHO MarHUTHBIM
CUWJIOBBIM JIuHUAM. Onpeienure N0 Kakoi TpaeKTOpuH OyIeT ABUraThCs yacTuua’?
BapuaHTbl OTBETOB:
1. npsimas
2. mapaboia
3. cnupanib
4. OKpy>KHOCTh

14. Kakwue puznueckue mpoIeccol JIexKaT B OCHOBE pabOThI JTOKAITMOHHBIX YCTPONCTB?
BapuaHTbl OTBETOB:
1. cnokeHre B3aUMHO TIEPIEHANKYIISIPHBIX KOJIeOaHMA
2. co’KeHHE KoJIeOaHU OHOTO HAMPABIICHUS OJJUHAKOBOW YaCTOTHI
3. cnoxeHue KojaeOaHU| OJHOTO HAIPaBJICHUS ¢ OJU3KUMH YaCTOTaMU
4. cnoxxeHue KoiebaHu 0OJHOTO HAMpPaBIEHUS C Pa3IMUYHbIMH YaCTOTOTAMHU

15. Kak cBsizaHbl MeXAy cOOOM aMILTUTyAa A BOJIHBI B dHeprus W, mepeHocumast BOJTHOU?
BapuaHTbl OTBETOB:
1. sueprus (W) nponopuroHansHa aMriutye (A) B 4-oi cTeneHu
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2. sueprus (W) npornoprroHaibHa aMIiuTyae (A)
3. sueprust (W) nponopiioHaabHa KBaApaTy aMIUTATYIbI (A)
4. saeprus (W) mponopiimoHasibHa aMruintyze (A) B 3-0if cTerneHu

16. EMKocTh Kone6aTenHOro KOHTypa pajuonepeaaTdnka ymeHsmmnu ¢ 1000 1o 250 nd. Kax npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?
BapuaHTbl OTBETOB:
1. ymensmmnace B 4 pasa
2. yMEHbIIUJIACh B 2 pasa
3. yBenuumiiach B 4 pasza
4. He U3MEHUIIACh

17. Tlpu Habmronennn uaTEpdEepeHIIN cBeTa B onbiTe FOHra, mpu OCBEIICHUU CBETOM C JTUHON
BOJIHBI A, PaCCTOSHUE MEX]Y COCEJHUMHU TEMHBIMH IMOJOCaMU Ha ’KkpaHe paBHO Ax. Kak
MU3MEHUTCS PACCTOSIHUE MEXK]y COCEHMMH TEMHBIMHU IOJIOCAMH Ha dKpaHe, €Cli UCTOYHUK
CBETa 3aMEHUTH Ha APYTrOM, JUTMHA BOJIHBI KOTOporo A’ B 1,5 pa3a Gombie A?
BapuaHTbl OTBETOB:
1. yBenuuwmrcs B 1,5 pasza
2. ymenbiuures B 1,5 paza
3. HE U3MEHUTCS
4. uaTepdepeHIIMOHHAas KapTHHa HaOt01aThesl HE OyAeT

18. IInacTHHKY W3 ONTHYECKH aKTHUBHOTO BENIECTBA TOJIIUHON d = 2 MM MOMECTHUIH MEXIY
napajieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBeTa moBepHyaach Ha yronx 30 rpagycoB. Ilpu kakoli MUHUMaJILHOW TOJIIHHE (B MM)
IUTACTUHKH T10JI€ 3pEHUS MOJISIPUMETPa CTaHET COBEPILIEHHO TEMHBIM?
BapuaHTbl OTBETOB:
1.2
2.4
3.6
4.8

19. Ha auadparmy ¢ KpyribIM OTBEPCTHEM PAIUYCOM 2 MM IaJacT HOPMAIbHO MapalieIbHbIN
My40K cBeTa AJIuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHE, HA
pacctossHuu 1 M momemaroT 3kpaH. Kakoe konndecTBO 30H PpeHenss yKJIaaAblBalOTCS B
OTBepCTUH AuadparMsl A5 TOYKU Ha dKpaHe?
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5

20. ITo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaetcs. Ilo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
('xpacHoe kanenue! |), a 3aTeM B Oenbiii ([ 10emoe kanenue! ). KakuM 3aKk0HOM OOBSCHSIIOTCS
3aKOHOMEPHOCTH U3MEHEHHMSI 1IBETa CBEUCHHUSI TeJia MPU HarpeBaHUM?
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonpmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHOM cMeneHus: Buna

21. Kak m3MeHuTCs 3aIepKUBAIOIIasl Pa3HOCTh MOTEHIMAIOB Ipu BHEIHEM (oTodddekre, ecnu
JUTMHY BOJIHBI M3JTyY€HUs, BBI3BIBAIOMIETO (OTOAIDPEKT yBEIUUHTH B 2 pa3a?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3a
2. yMEHBIIUTCS B 2 pasza
3. ymMeHbIIUTCS OoJiee 4yeM B 2 pasa
4. yMEHBIIIUTCS MEHEE YeM B 2 pa3a

22. B ocHoBHOM cocTosiHuHU (n = 1) atom Bojgopojaa obnamaet sHeprueit -13,6 3B, Bo BTOpom
SHEPTreTHYECKOM COCTOSIHUU (n = 2) -3,4 3B, B TpeTheM dHEPTreTHYECKOM COCTOSAHUU (n = 3)
-1,51 5B, B ueTB&pTOM SHEpreTrueckoM coctosiHuM (n = 4) -0,85 3B. Kakoii sxeprueii (B 7B)
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24.
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Oynetr obOmamath (pOTOH, MCHYIMIEHHBIH aTOMOM BOJOpOJa NMPH MEePEeXoJe M3 BTOPOTO
BO30YXJIEHHOTO COCTOSTHUSI B TIEPBOE BO3OYKIAEHHOE?

BapuaHTbl OTBETOB:

1. 1,89

2.34

3. 1,51

4.10,2

MukpouacTuiia HaxoAUTCAd B OJHOMEPHON MOTEHUUAIBHON sIME BO BTOPOM BO30YKJIEHHOM
coctosiHnM. CKOJIBKO TTOJTYBOJIH JIe — Bpois yKi1aibIBa€TCsl Ha IIUPUHE SIMbI?

BapuaHTbl OTBETOB:

1.1

2.2

3.3

4.4

Kak u3aMeHuTcsi cOOCTBEHHBI MarHUTHBIM MOMEHT 3JIEKTPOHA B aTOME BOJOPOJa, €CIIU aTOM
nepeieT U3 OCHOBHOTO COCTOSTHUS B BO30YXKIEHHOE?

BapuaHTbl OTBETOB:

1. yBenuuuTcs

2. YMEHBIIUTCS

3. HE U3MEHUTCS

4. 5JIeKTpOH B aTOMeE BOJIOpoAa He 00J1a/1aeT MarHUTHBIM MOMEHTOM.

Kaxoe 13 nepedncieHHbIX HUXKE SBIEHUN MOXKET ObITh JOCTATOYHO YCIEIIHO OOBSICHEHO KaK C
TOYKH 3PEHHUS KBAHTOBOI MPUPOIbI AIIEKTPOMArHUTHOTO U3JTy4Y€HHUs, TaK U BOTHOBOMN?
BapuanTe! oTBeTa:

1. mudpakums cBeTa

2. BHemrHUHN GoTodrhdeKT

3. JaBJICHUE CBETA

4. TEMI0BOE UBIIYyUYEHHUE.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

IIepBblit cemectp

Mexanunka

. OCHOBHBIE XapaKTEPUCTUKH JBHKEHUSI MaTEpUaIbHOW TOUKU. MTHOBEHHAs! CKOPOCTb.
. OCHOBHBIE XapaKTEPUCTUKH JIBHKEHUSI MaTEpUaIbHON TOUKU. MTHOBEHHOE YCKOpPEHHUE.

OcHOBHBIE XapaKTEPUCTUKU JBH)KEHHUS MaTE€pUaJbHON TOYKHU. J[BUYKEHHE 1O OKPYKHOCTH U
BpalleHue TBEPAOrO Tea.

IlepBeiii 3akoH HprooTona. Hepuuaneubele cucteMsl orcuera. llonsarue o cuie, Macce,
uMIyibce. Bropon u tperuii 3akonsl HeroToHa.

. 3aKOH COXpaHEHUs UMITyJbCa.
. LlenTp nuepuun.

JAuHamMuKa BpamaTeIbHOTO JIBHUKEHUS TBEPIOTO TEJa: BpAallEHUE Tela OTHOCUTEIBHO
HETIOABUXHOU TOYKH.

. I[I/IHaMI/IKa BpamaTCJIbHOI0 ABUIKXCHHUA TBCPAOTO TCJa: BpallCHUC TEJIa OTHOCUTCIIBHO

HETIOJABUYKHOU OCH.

. 3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCa.
10.
11.
12.
13.
14.

Teopema IlITeitnepa. YpaBHeHHE TUHAMUKYU BPAIATEIBHOIO JIBHYKEHHUS.
Kunernueckas sneprus, pabora, MOIIHOCTb.

IToTreHumanbHas YHEPrUs: KOHCEPBATUBHBIE CUIIBI U CUCTEMBI; CUJIOBOE II0JIE.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHUH.

Kunerndeckas 3Heprus BpallarolIerocs U KaTsauerocs Tell.

MonexymnsipHas GU3UKa U TEPMOIUHAMHKA

. Cratuctuueckas pusuka u tepMoauHamuka. OCHOBHbIE TepMUHBI. TepMoanMHaMUYECKUE

XapaKTEPUCTHKU MacCc aTOMOB U MOJIEKYJI
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18.
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. UneanpHblli ra3. YpaBHEHHE COCTOSHUSA. TEIIIOEMKOCTh UI€abHOTO Ta3a.
. OCHOBHBIE TEPMOJIMHAMUYECKHIE MTPOILIECCHI M X YPABHEHUS: N300apHUUECCKUN, N30XOPUICCKUM,

M30TEPMUYECKUI TTPOLIECCHI.
OCHOBHBIC TEPMOJIMHAMUYECKHE TPOIECCHl U HUX YpaBHEHHS: H30TCPMHUYECKHMH,
anuabaTudeckuit mpouecc. 3akoH JlanbToHa A1 CMECH Ta30B.

. HekoTopble MOHATHSA U CBEAEHUS M3 TEOpHUU BeposTHOCTeW: DyHKIUSA pacrpelieeHus.

BeposiTHOCTE MUKPOCOCTOSIHUSI.
Pacnpenenenue MakcBeiuia: Pactipenenenue npoeKuyu CKOPOCTH U MOJTYJIsE CKOPOCTH.

. Pacnpenenenne MakcBemia: Haubosee BeposTHAsA, CpeIHsAS KBaJpaTU4yHasi, cpeaHss (cpeaHss

apudMeTHIecKas) © OTHOCUTEIIbHAS CKOPOCTH.

. Pacnipenenenne bonpnmana. bapomerpuueckas ¢opmyna. Pacnpenenenue

Makcsemna—bonsnmana.

. OCHOBHbIE ONpEeEICHHs: TEPMOJMHAMUKA, TEIUIOBbIE MAIIMHbI, (PYHKLIHHU Mpoliecca, GyHKIUN

coctosiHus. PaboTa, Ternora B TepMOIMHAMUKE.

[TepBoe Havasio TepMoMHaMHUKU. PaboTa nieanbHOro ra3a mpu U30IpoIeccax: N30X0PHIESCKUH,
M300apHBIA, U30TEPMUYECKUA U aTHa0aTUICCKUN MTPOIIECCHI.

YerpoiicTBo U puHIUI paboThl TerwoBoi MamuHbl. KITJ[ TermoBoit MammHBbL.

Wneanbnas termmosas mamuHa. Hukn Kapno. KIT/ nukna Kapro.

DHTponus B u3omnpoleccax: M3orepmudeckuii u aagnadaTHaecKuii mpoIecchl.

BTopoe Hauano TepMoAMHAMUKH.

BJ'ICKTpI/I‘IeCTBO 1 Maroi€Tusm

Onektpuueckuit 3apsia. CBOWCTBA U 3aKOHBI.

CunoBble XapaKTePUCTUKH JIEKTPUUECKOTO MOJISI.

Hanpspokennocts. [IpuHIUI cyneprno3nium 3J1eKTPUYECKUX MTOJIEH.

[ToTenuman.

CBs13b MeX/1y HANPSYKEHHOCTHIO U OTEHLIUATIOM.

DJIEKTPUUYECKUI TUTIOb.

Teopema I'aycca-Octporpaackoro aisa Bekropa E.

[Torenuman snekTpoctaTuyeckoro noss. Hanpsbkenue.

DNeKTpoABMKYyIIas cuiia. TeopeMa o HUpKyJiuu Bekropa E.

Brruncienue moTeHIMaNIOB JEKTPOCTATHICCKUX T0JIeH: 0ECKOHEUHOH 3apsyKeHHOM TII0OCKOCTH;
JIBYX Pa3HOMMEHHO 3apsDKEHHBIX TUIOCKOCTEH; O0ECKOHEUHOT0 3apsKEHHOTO LIMITUHPA.
Briuncinenue MmOTEHIMANOB 3JEKTPOCTATUYECKUX TMOJEi: OECKOHEYHOro 3apsKEHHOTO
HWIMHIPA; 00bEMHO-3apsKEHHOTO 11apa; 3apsyKEHHON MyCTOTeNOoM cephl.

Hwuanextpuku. [lonsgpuzanusi AM3IEKTPUKOB.

DneKkTpuuecKoe Moje BHYTPH JUAIEKTPUKA.

Teopema I"aycca npu HaIM4MuU IUANEKTPUKOB. BekTop anekTpuueckoro cmemenus. [locrynar
Makcgemna.

VYcnoBus Ha TpaHUIle IBYX JUAJIEKTPUKOB.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DIEKTPOEMKOCTh YETUHEHHOT0 TpoBoAHNKa. KoHaeHcaTopBhI.

DOHeprus 3JeKTPUUECKOro MOJs: dHEPTrus B3aMMOJEUCTBHUS CHUCTEMbl TOYEYHBIX 3apsioB;
SHEPrUsl CUCTEMbl OOBEMHO pacIpelleICHHbIX 3apsA0B; SHEPTUsl CUCTEMbl MOBEPXHOCTHO
pacnpe/eNIeHHbIX 3apsA0B; SHEPTUSl CUCTEMBbI JINHEHHO paclpee/ieHHbIX 3apsiI0B.

DHeprus 3JeKTPUUECKOT0 IMOJs: SHEPrus 3apsKEHHOTO MPOBOJAHUKA; IHEPTUS 3apSKEHHOTO
KOHJIEHCaTopa.

OnekTpuyeckui Tok. Cuia u MIOTHOCTh TOKA.

DNEKTPOABMKYIIAS CHJIA B JJIEKTPUUYECKUX LEMIX.

O0600ménHnbIi 3akoH OMa 1711 HEOAHOPOIHOTO YYaCcTKa IEMH.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

MouHocTs Toka. 3akoH Jxoyns — Jlenua.

BBenenne B Maruutoctratuky. Cuna Jlopenua.

B3aumoneiictBue TOkoB. OU3HMYECKUN CMBICT MHIYKIIUM MarHUTHOTO moJisi. ['paduueckoe
n300pakeHre MarHUTHOTO MOJIS.

3akon buo — Capapa — Jlannaca.
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10.
1.
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14.

[Torok BekTOpa MaruuTHOM MHAYKIMHU. Teopema ["aycca—OcTtporpaackoro st Bektopa B.
Teopema o nupKyJaIMu BekTopa B.

3akoH Amrnepa. Cuia B3auMOJEHCTBUS MapajijIeIbHBIX TOKOB.

KoHTyp ¢ TOKOM B MarHUTHOM IIOJIE.

JIBukeHue 3apsyKEHHBIX YACTHI] B IOCTOSSHHOM MarHUTHOM IIOJIE.

DddexT Xomna.

Hamaramyennocts. HanpsikeHHOCTh MarHUTHOTO 1OJIsA. TeopeMa o nupKyJsanuu Bekropa H.
CBa3b Mexay Bektopamu J u H. Buabsl MarneTukos.

®eppomarneTuk. [leTns rucrepesuca.

Pabota no nepemenieHuIo NpOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.

SIBNIeHME PIIEKTPOMArHUTHOW UHAYKIWH.

DNEKTPOABMKYIIAs CHJIa MHAYKLIUH.

[Tpupona 3/IC 3meKTpoMarHuTHOM UHAYKIUH.

Toxu dyko. CkuH — 3hDeKT.

SArnenne camonHaykiuu. MHIykTuBHOCTh. DJ]C caMOMHIYKIIMH.

B3anmuas naaykuus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

Tox cMenieHusl.

VYpasuenus MakcBemna: MaTerpansuas u auddepennuansaas popma ypaBHECHHI.

Bropoii cemecTp
Konebdauus u BoaHBI

. 'apMonmnueckue kojaebaHus U UX XapaKTePUCTUKU

["apmoHMYeCcKui OCIUILIATOP.

Merton BekTOpHO# auarpammebl. [IpeacTaBieHrne rapMOHUYECKUX KOJIeOaHUN B KOMIIJIEKCHOM
dbopme

CroxxeHue rapMOHUYECKUX KoeOanuii. buenus

CroxeHue B3auMHO TEePIICHINKYISPHBIX Kojebanuii. durypsl JInccaxy.

CBoOoaHbIC 3aTyXaromue KojaeoaHus

DneKTpoMarHuTHeie Kosiebanus. KonebaTenbHbINA KOHTYD

CBo0OoHBIC 3aTyXalOIIKE KoJIeOaHUsI B KOHTYPE

BriHyX1€HHBIC IeKTpUYeCKre Kojebanus. Pesonanc Toka. Pesonanc HanpspKkeHUs

OO0mue nmpecTaBIeHUs O BOJIHOBBIX MpoIeccax. Y paBHEHHS TUIOCKON U c(hepruIeCcKO BOJIH.
VYnpyrue BoiHbI: HaJI0KeHUs BOIH. CTOSYKE BOJTHBI

3ByKoBbIe BOJIHBL. Dddekt Jomnepa

DNEeKTPOMAarHUTHHIE BOJHBI: BOJTHOBOE YpaBHEHHE

DHeprus MEKTPOMAarHUTHOW BOJIHBI.

HMHTEHCUBHOCTD, UMITYJIbC 3JIEKTPOMAarHUTHOMN BOJIHBI.

W3nyuenue 3MeKTpUUeCcKOro AUIOIs.

BonHoBas 1 kBaHTOBas ONTHKA
CBeToBas BOJIHA: ONITUYECKUI THANa30H AauH BosH. [lokazaTens npemomieHus.
KorepeHTHOCTS.
HNurtepdepennus certa.
NuTepdepennus, monydaeMas JAejJeHUEM BOJHOBOro ¢ponta: Meton FOHra, Ounpuszma
Openens.
HuTepdepennus, nonydaemast 1eI€HUEM aMIUITUTYAbl: OTPaXKEHHUE OT TOHKUX MIACTUHOK.
WnTepdepennus, nonydyaemast 1eIeHUEM aMIUIUTYAbl: Konblia HpioToHa.
Hudpakaus. udpaxmus Opaynrodepa u nudpaxius OpeHens.
[Tpunmun [Novirenca. [Tpunnun Ioitrenca-Openens.
Merton 300 @penens. 30HHAs IACTUHKA.
Hudpakmus Openens Ha KpyTrJioM OTBEPCTHH U HA JTUCKE.
Hudpakmus @payHrodepa OT mesnu.
Hudpakmus @paynrodepa Ha qudpakIIMOHHON peIIeTKe.
CrnextpanbHoe paszioxenue. Paszpemaronias cnocoOHOCTh peLIeTKH.
[Tonsipuzanusa ceera. EcrecTBEHHbIN U MOJISAPU30BAHHBINA CBET.
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[TonsipuzaTopsl. CTeneHnp noJigspusannuu. 3akoH Mairoca.

[Tonsipuzanus npu OTpaKEHUH U IpesoMIIeHNu. 3akoH bproctepa.

[Tonsgpu3zanus npu ABOMHOM JyuenpenomieHun. aTepdepeHiys noisipu30BaHHbIX BOJIH.
HckycctBenHoe nBoiiHoe ydenpenomieHue. Iddext Keppa.

Hucnepcus ceeta. [lornonienue crera.

Paccesinne cBera. M3nydyenue BaBunoa—Yepenkona.

TemnnoBoe U3IydeHUE U JIIOMUHECIICHIINUS. 3aKOHBI TETUIOBOTO M3y4eHus: 3akoH Kupxroda.
3akoHbl TeruioBoro uanydenus: 3akoHn Ctedana-bonsiiMana. 3akon cmemieHus: Buna. ®opmyna
Panes-/xunca.

3akoHbI TEIUIOBOrO u3nydeHus: [ 'unoresa [nanka. ®opmyina [lnanka.

Buemnnii pororddexr.

®oronsbl. OnsiT bore.

Nmmynsc dhoTona. [laBneHue crera.

Dddext Komnrona.

TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHHUE.

ATomHasi pU3uKa, 3IEMEHThI KBAHTOBON MEXaHUKU U (U3HUKH TBEPAOIO Tela
XapakTepucTUYeCKOe PEHTTEHOBCKOE U3IIyUECHHUE.
Mopnenb atroma Pesepdopaa. ATOMHBIE CIIEKTPHI.
[Toctynatel bopa. OnbiT @panka u ['epua.
DnemeHTapHas Teopusi bopa BogopoHoro aroma.
BosHoBbI€ cBoiicTBa yacTull. I'unoresa ae bporins.
Omneit JleBucona u xxepmepa. Audpakuus 3J€KTPOHOB.
MuxkpouacTHiia B IByXIIEI€BOM UHTephepomeTpe.
[Tpunnun neonpenenéunoct (CooTHOIIEHUE HeonpeaenéHHocTe [ eitzendepra).
Bonnosas ¢pynkimus. CMBICT B CBOMCTBA BOJIHOBOHM (DYHKITHH.
O6miee (HectanmonapHoe) ypaBuenue llpenunrepa. Crarmonapuoe ypaBaenue [lIpenunrepa.

. HacTtuna B 0THOMEpHO# T7TyOOKON MOTEHITUATBHOM sIME.

. 'apMOHMYECKHI1 KBAHTOBBIN OCHUIUISATOP.

. IIpoxoxaeHne 4acTUIlbl Yepe3 MOTCHIIHAIBHBINA Oaphep. TyHHETbHBINA (D PEKT.

. I'maBHOE 1 opOuTaNbHOE KBAHTOBBIE YKCIIa aTOMa BOJIOPOAA.

. IIpocTpaHcTBEeHHOE KBaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHUCIIO).

. Cnun snextpona. OnsiT LlTepna u I'epnaxa.

. Pacnipenenenue 3neKTpoHOB MO SHEPreTudeckuM ypoBHsAM aToMmoB. [Ipunnun [aynu (mpunuun

3ampera).

[Tepuoanueckas cucrema 31aeMeHTOB. CIIEKTp aToMa BOJOPO/Ia.

[[IupuHa crieKTpaIbHbIX JIMHUH.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4Y€HHUsI aTOMOB.

HopmanbHas v nHBEpCHAas 3aCEIIEHHOCTH SHEPTreTHUYECKUX YPOBHEI.

[Tpunuun paboTsl KBAHTOBOTO F€HEPATOPA.

BrIpoxieHHbIe U HEBBIPOXKIEHHBIE KOJUIEKTUBBI YaCTHUIL

Knaccuueckue v kBaHTOBbIE CcTaTUCTUKU. DyHKIUS pacnipeaeeHUs

®da30B0€ MPOCTPAHCTBO MUKPOYACTULIBI U €0 KBAHTOBAHUE

OyHKIUS pacnpeesieHus sl HEBBIPOKIeHHOTo ra3a (DyHKuus pacnpeneiaeHuss Makcenia-
Bonbsimana)

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmMuoHoB. OyHKIUA pacupeaeaeHus
®epmu-/upaka

Bnusinue remnepatypsl Ha pacnpeneneane @epmu-/upaka

OyHKUUS pacnpeeseHus s BBIPOKIEHHOro raza 0030HOB (KBaHTOBas cTtaTucTuka bose —
DWHIITEHHA)

[TonsiTHe 0 HOPMAJIBHBIX KOJIEOAHUSX PEIIETKH

I"apmonunyeckuit ocuuuisiTop. @OHOHBI

TemuioBoe paciiupeHne TBepAbIX Te

TennonpoBOAHOCTh PEMIETKH (AMAIEKTPHUKOB)

TermmonpoBOAHOCTh METAIIIIOB

PaBHOBecHOE COCTOSIHUE 3JIEKTPOHHOTO Ta3a B IPOBOJHUKE B OTCYTCTBHE AIEKTPUUYECKOTO MO
Hpeiid 2IeKTPOHOB MO IEWCTBUEM BHEITHETO IEKTPUICCKOTO TOJIS
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Bpewmst penakcanmm, 3pdexTrBHasS Macca U JTMHA CBOOOIHOTO MTpodera 3JIeKTpoHa
DJIEKTPONPOBOHOCTD BHIPOXKACHHOTO AIIEKTPOHHOTO Ta3a

30HHBIE TUarpaMMbl METAIIIOB, IUAJIEKTPUKOB U TOIYIPOBOJHUKOB
DJIEKTPONPOBOHOCT COOCTBEHHBIX TTOYIPOBOJHHKOB

KoHTaKT ABYX MOJTyIPOBOHUKOB

[TpsiMmoe 1 0OpaTHOE BKIIFOUEHUS p-n-Tiepexoia

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB ISl 3a1IUTHI J1a00PaTOPHBIX padoT

. Kakue ycrnoBust He0OX0AUMBI U TOCTATOYHBI I OOECIICUEeHUsI PABHOYCKOPEHHOTI'O BpAILICHUS

Tena’?
Kak yOeauTbcsi B HATMUMU PaBHOYCKOPEHHOTO BpAIIEHUs ?

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

€CJIM JIMHEWHAst CKOPOCTh YMEHBIIAETCSI CO BpEeMEHEM?

Kakoe mo xapakTepy IBHKEHHUE COBEpIIAET MaTepuaibHas TOYKA, €CIIM HalpaBlICHUE
MTHOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIOH yromi?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTH NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak namnpaBiaeHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepUalbHOMN
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBHKEHHUE?

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

9.1.4. IlpuMepHbIii epevyeHb BONMPOCOB JIsl KOJUIOKBHYMa

KommokBuyM 1o Mmexanuke. Bonpochl.

l.
2.
3.

20.

21.
22.
23.

Kunemaruka. IToctynarensnoe asuxkenue. [1yTe. [lepemernenue.

CkopocTb: cpeniHssi, MTHOBEHHas. Mo1yJib ¥ HalpaBiIeHHE CKOPOCTH.

YckopeHue: TaHreHIMaJIbHOE, HOPMalbHOE, MOJHOE. YpPaBHEHUS KHHEMAaTHUKU s
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.

PaBHOMepHOE BpaiaTenbHoe IBuKeHue. CBsA3b TUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe NBUKEHHE TBEPOTO Teja: YrioBas CKOPOCTh, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O JABUKCHUSI.

. LenTtp macc cucTeMbl MaTepUalbHBIX TOYEK. J([MHaMu4Yeckoe ypaBHEHUE BUKEHUS LIEHTpa

Macc.

. Jlunamuka. 3akonsl HetoToHa. [I[pumMeHeHre BTOPOro 3aK0Ha.

. Cuna. [Ipunmun cynepno3unuu cuil. Pa3nokeHue cuil 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 Bpamiaromnerocs tenia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

Mowment unepuuu. Teopema llTelinepa.

3aMkHyTas cuctema. Mmysibe. 3aKOH COXpaHEHUsI UMITYJIbCa.

Pa6oTa u MmomHOCTE. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

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

MowmeHT umnyJibca Bpamaromuerocs tena. [lomyyenue ypaBHeHHs] TUHAMHUKU BpallaTeIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOIBUKHOU OCH.

OCHOBHOE ypaBHEHHME NMHAMHUKHM TOCTYNaTelIbHO IBHXEHHA. LleHTp Macc. YpaBHeHHUE
JBUKEHHUSI LIEHTpa Macc.

3aKOH COXpaHEeHUs U U3MEHEHUS SHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IUHAMUKH BPAIIaTEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOYKHU, BBIBO/I.
CBs13b CHJIBI M IOTEHIIMAJIBHON YHEPTUU

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

[Tpumep 6unera o teme "KuHemarnka MaTepraabHON TOUKH'".
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1. MaxoBuk Bpamasics, aenas 57 o6/c. [Ipu TopMokeHHM OH HavaJl BpaIIaThCsl PaBHO3AMEIJICHHO
u yepe3 39 ¢ ocranoBmicsa. CKOIBKO 000OPOTOB CliejIa)l MAaXOBUK OT Hadaia TOPMOXKEHUS 10
OCTaHOBKHU?

2. C xako#t HauOoOJIBIIEH CKOPOCTHIO JOJDKEH UATH IMOJ JOXKIEM UYEIOBEK, YTOOBI JTOXKIb HE
nomnajaail Ha HOTH, €CJIM OH JIEPKUT 30HT Ha BbicoTe 178 cM Hanm 3emiél Tak, 4TO Kpal ero
BBICTyMaeT Brepea Ha 12 cm? Kamnu moxast magaroT BEPTUKAIBLHO CO CKOPOCThIO 11 M/c.

3. Uepe3 CKOJBKO CEKYHJ BEKTOpP CKOPOCTH Teja, OpOMEeHHOT0 Mo yriioM 32°K TOPU30HTY C
HavyaJbHOU CKOpOCThIO 11 M/C, OyeT COCTaBIATh C TOPU3OHTOM yrout 14°?7

4. OnpenenuTh HAYATBHYIO CKOPOCTh, C KOTOPOH TEJIO0 OPOIICHO BEPTHUKAIHHO BBEPX, €CIU HA
BbIcOTE 11 M OHO OBLTIO JIBa paza ¢ UHTEPBAJIOM BO BPEMEHH 3 C.

5. C 6ankona OpocHIM MSYMK BEPTHKAIBLHO BBEPX C HaYaJbHOUM ckopocThio 18 m/c. Yepes 7 ¢
MSIUMK yriaia Ha 3eMito. OnpeaenuTh CKOPOCTh MSIYMKAa B MOMEHT yJiapa 0 3eMIITIO.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

KuneMatnka paBHOYCKOPEHHOT'O BpAILEHUS.

MOMEHT MHEPLIUH TBEPABIX TEIN.

Junamuka mastHrka ObepoOeka.

N3yuenune pacnpenenenus Makcsesuia.

OnpeneneHne OTHOLIEHUsI TEIIIOEMKOCTEN raza MerooM Kinemana u Jlesopma.
N3yuyeHune 31eKTpoCcTaTuYeCcKoro Mmoss.

N3yueHune CBOMCTB IUAIEKTPUKOB B I10JIE€ INIOCKOI'O KOHJIEHCATOPA.

M3yueHne MarHuTHOTO 110JIs1 Ha OCH KPYTrOBOT'O BUTKA.

Onpenenenue yaeabHOro 3apsaa 3JeKTPOHa METOJJOM MarHETPOHA.

M3yueHne 3aTyXaromux 3J1eKTPOMAarHUTHBIX KOJIeOaHHH.

. VI3ydeHue BBIHYX/I€HHBIX 3JI€KTPOMAarHUTHBIX KOJIEOaHHIH.

. Vzydenue untephepeHun Ja3epHOT0 N3TyYCHHUS.

. Vzydenue nmudpakuuu J1a3epHOTo U3ITyueHHs.

. M3ydenue Te1IoBoro u3iy4eHus.

. Wzyuenue BHemHero ¢poroaddexra.

. IIpoBepka cOOTHOIICHUSI HEOTIPEAETICHHOCTEN 7151 JOTOHOB.

. M3ydenue cnexrpa u3iaydeHus aTOMOB BOJOPOAA.

. Onpeznenenue MHUPUHBI 3alPELICHHON 30HBI ITOIYIIPOBOAHHUKA IO TEMIIEPATYPHON 3aBUCUMOCTHU
00paTHOTO TOKa IM0/a.
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9.2. MeTonnueckne peKOMeHIalUN

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

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHuss TUCUUILIAHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAEPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.

Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJe 1Mo JUCIUTUIHHE.

YueOHbIi MaTepuai u3jaraercs B Gopme, MpeArnoararonieil CaMoCTOATEIbHOE MBIIIJICHHE
CTYJEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosATeabHas paboTa CTYI€HTOB UTPAET PELIAIOUTYIO

poIIb

B XO/JI€ BCETro Y4eOHOro mpolecca.
Hauatp n3yuenue AUCIUIUTMHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboyveil mporpaMMoi, CITUCKOM
y4e€0HO-METOIMYECKOTO U MporpaMMHOTO oOecmeueHus. CamocTosTenbHas paboTa CTyIeHTa

BKJIIO4acT

paboTy ¢ yueOHBIMH MaTepHallaMH, BBITIOJIHEHHE KOHTPOJIBHBIX MEPOIPUSATHH, IPEAYCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B miporiecce n3yueHus JUCIUTUTAHBI TS JIYIIETO OCBOSHHS MaTepralia HEOOXO MO PEryJIsipHO
o0pamarbesi K peKOMEHIyeMOH JTUTepaType ¥ NCTOYHUKAM, YKa3aHHBIM B yUEOHBIX MaTepHaiax;
MOJIb30BATHCS Yepe3 KaOWHET CTyJICHTa Ha caliTe YHHBEpCUTETa 00pa30BaTEIBLHBIMH peCypcaMu
AJEKTPOHHO-OMOINOTEYHON CHCTEMBI, a TaKXe OONIEJOCTYIMHBIMH HHTEPHET-TIOPTaJaMH,

coJiepXKaIiuMu

us3

HAy4YHO-TIONYJISIPHBIE U CTIEHUATU3UPOBAHHbBIE MaTEPHUAIIbl, OCBSIIEHHbIE PA3JIMUYHbIM aCTIEKTaM
y4eOHOM JUCIUIITUHBL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHUE WK IPOCMOTpP MaTepuaia OCyUIECTBISIUTE CO CKOPOCThIO, JOCTATOYHON Is
WHAMBUAYATbHOTO TOHUMAHUS U OCBOEHUS MaTepuasa, BbIIEIsAs OCHOBHbIE UJIEH; HA OCHOBAaHUU
M3YUYEHHOT'O COCTaBUTh Te3uchl. OCBOMB MaTepHall, MOMBITATbCS COOTHECTH TEOPHIO C MpUMEpamMu

MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUYAIOTCS HE3HAKOMBIE MJTH MAJIO3HAKOMBIE TEPMHUHBI, CIIEAYET BBISICHATD UX
3Ha4YCHUE JIJIsl TOHUMaHUs TaTbHEHIIIero MaTeprara,

— OCMBICJIUBAUTE MMPOYUTAHHOE M U3YUYCHHOE, OTBEYANTE Ha TPEATIOKEHHBIE BOIIPOCHI.

CTyneHThI MOTYT MOJTyYaTh WHAWBHYaJbHBIC KOHCYJIBTAIIUH, B T.4. C UCIIOJIH30BAHUEM CPEJICTB
TEJIIEKOMMYHHUKAIHH.

[To nucuMIUIMHE MOTYT MPOBOAUTHCS IOTIOJIHUTEILHBIC 3aHATHS, B T.9. B (hopMe BEOMHAPOB.
Pacnircanue BeOMHAPOB 1 3aITMCH BEOMHAPOB MYOJIUKYIOTCS B JIEGKTPOHHOM Kypce / 3JIEKTPOHHOM
KypHaJe 1Mo JUCIUTUIHHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

I[JISI JUL €¢ OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI

AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPLIX YKa3aH B Ta6n1/1ue 94,

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH

BO3MOXXHOCTAMMA 3J0POBbA W MHBAJIMIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUIYAJBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue NMCTaHIMOHHBIX TECTOB, [IpenmyiiecTBEeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU

CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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