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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ®opMupoBaHUE IIETOCTHOIO MPEACTaBICHUA O (PU3MUECKUX Mpoleccax U SBICHUSAX,
MPOTEKAIOIUX B MPUPOJE, TOHUMAHHUSA BO3MOXXHOCTEH COBPEMEHHBIX HayYHBIX METOJOB MO3HAHHS
IPUPOJIBI U BJIAJICHUS] MU HA YPOBHE, HEOOXOAUMOM JUIsl pEIICHUS PAKTUYECKUX 3a/1a4, BO3HUKAIOIINX
IIPU BBINOJIHEHUH MTPOPECCHOHATBHBIX 003aHHOCTEH.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue CTyICHTaMH U YMEHHUE UCIIOIh30BaTh OCHOBHBIC TMOHATHS, 3aKOHBI U MOJIETH (PU3UKH.
2. OcBoeHHE CTYyJACHTAMH M yMEHHUE HCIOJb30BaTh METOJbl TEOPETUUYECKOTO U
AKCTICPUMEHTAILHOTO UCCIIEIOBaHUN B (DU3HUKE.
3. OcBoeHUE METO/IOB OIIEHOK MOPSAKOB (PU3MUECKUX BEIIMUHMH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monynp quctuminH: Moayns HanpaBieHus: ToaroToBku (spicial hard skills - SHS).
Nunexc qucuumiunael: 51.0.03.02.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelleHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3Haer (I)YH,I[aMeHTaJIBHBIC 3aKOHBI ITPUPOAbLI U
OCHOBHBIC (1)I/ISI/I‘I€CKI/I6 3aKOHBI

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIEI0BAaHUi, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIBLHOM 001acTH

YMmeeT npuMeHATh (PU3NYECKHE 3aKOHBI U
MaTeMaTUYECKUE METO/IbI IS PEILICHUS 3a1a4
TEOPETUYECKOr0 U MPUKIIATHOTO XapaKTepa

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

Brageer HaBbIKaM# HCTIOB30BAHUS 3HAHUM
(M3UKHA 1 MAaTEeMATHKHU TP PEIICHUN
MPaKTUYECKUX 33/1a4 B MPOPECCHOHATHHON
JIeSITEIbHOCTH.
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OIIK-2. Cnocoben OIIK-2.1. 3HaeT OCHOBHEIE

CaMOCTOATCIBHO MMPUHIMUIIBI ITPOBCACHUA
MMPOBOAUTH SKCIICPUMCHTAJIbHBIX
SKCIICPUMCHTAJIbHBIC I/ICCJICZIOBaHI/II\/JI n

UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npruemMbl 00padOTKH U
NpeCTaBICHUS

MCTIOJIb30BaHUSI OCHOBHBIX
npruemMoB 00paboTKH U
NPEeCTaBICHUS IOTYYCHHBIX
JTAHHBIX

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
HKCIEPUMEHTAIBHBIX H3MEPEHUH (HU3NIECKIX
BEJIMYMH IIPH BHITIOJIHEHUH Ja00paTOPHBIX
paboT U OCHOBHBIE IPUEMBI aHATTN3A
JKCIIEPUMEHTAIIBHBIX TaHHBIX.

ITOJIy9CHHBIX JaHHBIX OIIK-2.2. Ymeet BbIOUpaTh

3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YMeeT IaHupoBaTh MPOBEICHUE
OKCTIEPUMEHTA TIPU BBITTOJTHEHUN
1abopaTOPHBIX padoT;

BBIOMPATH YPPEKTUBHYIO METOIUKY
U3MEPEHUsT PU3NIECKUX BEITHMUUH.

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

Cnoco0OeH:

NPOBOJIUTH SKCIIEPUMEHTAJIbHBIC
UCCIICIOBAaHHS B paMKax JJabOpaToOpHBIX
pa0or;

UCIIOJIb30BATh OCHOBHBIE TPUEMBI 00paOOTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX U OILIEHKU
NOTPEITHOCTH U3MEPEHUH;

(bopMyITUPOBATH IPaMOTHBIE BEIBOBI 10
nabopaTopHoii pabore.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBiseT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTpsbl
Bunsl yueOHol aesrenbHOCTH
4qacoB |1 cemectp|2 cemecTp|3 cemecTp

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 56 16 20 20
npemnojaaBarteJieM, BCero
JlaGopaTopHblie 3aHATHS 20 4 8 8
CamocrosTenbHas padoTa Mo pyKoBOJICTBOM 24 8 8 8
npernoaBaTens
KoHnTponbHble paboTh 12 4 4 4
CamocTrosiTesibHasi padoTa 00y4alIMXcs, B T.4. 277 83 79 115
KOHTAKTHAsl BHeayIMTOPHasA padoTa 00y4yaromuxcs ¢
npenojgaBareJsieM, Bcero
[ToaroroBka k 1abopaTopHoii padote 35 5 10 20
Hanucanue otdera no maboparopHoii padote 35 5 10 20
CamocTosTeTpHOE U3yYeHHE TeM (BOIIPOCOB) 181 65 51 65
TEOPETUYECKON YaCTH JUCLUIUIMHBI
[ToaroToBka Kk KOHTPOJILHOM paboTe 26 8 8 10
IToaroroBka M ciava 3x3amMeHa 27 9 9 9

Oo6wmas Tpynroemkoctsb (B yacax)| 360 108 108 144
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Oo0mas TpyroemMkocTh (B 3.e.)| 10 3 3 4

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Hazpanus paznenos (tem) | JIa6. | Koutp. | CPII, | Cam. Beero uacos (663 dopmupyembie
JIACIIUTITUHBI pab. | pab. 4. |pa0., [POMEHYTORHOH KOMITIETCHIUU
aTTecTalun)
1 cemecTp
1 Mexanuka 4 4 4 49 61 OIIK-1, OIIK-2
2 MonekynspHas pusmnka u - 4 34 38 OIIK-1
TEPMOJUHAMUKA
Uroro 3a cemectp| 4 4 8 83 99
2 cemecTp
3 DIEeKTPUYECTBO U 4 4 4 34 46 OIIK-1, OIIK-2
MarHeTu3M
4 KonebaHust U BOJHbI - 2 17 19 OIIK-1
5 BoiHoBas ¥ KBaHTOBas 4 2 28 34 OIIK-1, OIIK-2
ONTHKA
Uroro 3a cemectp| 8 4 8 79 99
3 cemecTp
6 AtomHas (usuka, 8 4 8 115 135 OIIK-1, OIIK-2
AJIEMEHTHI KBAHTOBOM
MEXaHUKHU U (PU3UKH
TBEPAOrO Tella
Hroro 3a cemectp| 8 4 8 115 135
Uroro| 20 12 24 277 333

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3enoB (TeM) AUCIUIIIMHBI IPUBEIEHO B Tabnuiie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienos (TeM) TUCIUTLUIHHBI

Ha3zBanus pazaenon CPII,| ®opmupyembie
Copepxanuie pa3aenoB (TeM) AUCIUILITNHBI
(TeM) AMCUUTLIIMHBI q KOMIETEHIINH

1 cemecTp
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1 Mexauuka

Merton xoopaunat. Bekropsl. Onpenenenus
NEePBUYHBIX (PU3NIECKUX TePMHUHOB. CHcTemMa
koopauHat. CKkopocTh U yckopeHue. BekTopHas
anredpa. KunemaTtnka maTepruaibHONU TOUKH.
CKopocTb U yCKOpPEHHE NPU KPUBOJIUHEHHOM
nBrkeHnH. KuHemarrka BpaiareabHOro
JBUKEHMSI. 3aKOHbI ABM>KEHUs. [loHATHE CHITBL.
Bropoit 3akon Herotona. Macca. Tpetuii 3akoH
Herotona. HepunanbHbIe CUCTEMBI OTCYETA.
Hewnnepuuanbsueie cuctemsl orcuera. [Ipunnummn
OTHOcHUTENbHOCTH ['anunes. LlenTp nHepuun
(ueHTp Macc) mpoTsbKeHHoro Tena. OnpeneneHue
IIOJIOKEHUS LIEHTPa MacC y MPOCTHIX TEIL.
Wmnynbe Tena. Mexanndeckas padora u
KUHeTn4eckas sHeprus. KoncepBatuBHble CHIIBI.
[TorenunanbHas 3ueprud. ['paauent. 3akox
COXpaHEHHUsI MEXaHUYECKOW SHEPTUH. YIIpyrue
cBoiicTBa TBepAbIX Tel. 3akoH ['yka. Moaynb
IOnra u otHomenue [lyaccona. Jlepopmanus
CKaTUs 3aKPEIUICHHOrO cTepkH:A. Tepmuueckas
nedopmanus TBepAbIX Tell. JJluHaMuKa TBEpIOTo
Tena. MOMEHT HHEepLUU TBEPAOTO Tea.
MoOMEeHTBI HHEPLIUU HEKOTOPBIX MPOCTHIX TEJI.
MomenT cunbsl. MoMeHT uMiyiibca. TpexmepHoe
BpallleHue TBepIbIX Teil. Cuiaa BCEeMUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOI'O TATOTEHUS
Hretorona. ['paButanius BOIM3HM NPOTAKEHHBIX
ten. [IpunuBHble cunbl. 3anadya Kemepa. Manbie
KoJIeOaHus. DHEePTus KOJIeOAaTeIbHOTO TBU)KCHUSI.
CroxxeHue oJTHOMEpHBIX Konebanuii. buenusi.
CrnosxeHue B3aUMHO NEPIEHANKYIISPHBIX
kosiebanuii. KoneOaHust CBA3aHHBIX MasTHUKOB.

OIIK-1, OIIK-2

Hroro
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2 MonekynspHast
¢uzuka u
TEPMOJUHAMHKA

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU Teopuu. HexkoTopelie
MOHSITUS TEOpUH BeposTHOCTU. [moTHOCTH
pacnpeeneHus BeposiTHOCTH. BpeMs u anuHa
cBOOOIHOTO TIpoOera MoJiekyJ B raze. [Ipoieccol
nepeHoca. Koagunments nepeHoca B rase.
Pacnipenenenue sneprun Mex1y MOJIeKyJIaMu
BeulecTBa. /laBieHue uaeaabHOro raza Ha
TBEPAYIO CTEHKY. Y paBHEHUE COCTOSHUS
ueanbHOTO ra3a. bapomerpuueckas gopmya.
BuyTpennsist sHeprus raza. AanadaTudecKuii
npouecc. ['a3oBbie 3aKOHBI. TEIIOEMKOCTh
UJeanbHOro raza. TepMoarHaMUYeCKU METO/.
ITpunuun temnepatypsl. [IpuHnyn sHTpONIMM.
AOcomoTHas TemrepaTypa 1 adCoJt0THas
sHTponus. [IpHHINT SHEPrun: TeroTa u padboTa.
N3orepmuueckuii nmponecc. M3oxopuueckui
npoiiecc. M3obapuyeckuii nmpoiiecc.
Amnabarnyeckuit mporiecc. [Tomurponuaeckuit
nporuecc. Luxknuaeckue (KpyroBbie) MPOIECCHI.
[uxn auzenbHoro asuraresnd. Lukn KapHo.
Bo3spacTtanue sHTponuu B nporeccax
BbIPaBHUBAHUS. 3aKOH BO3pACTaHMsI SHTPOIIUU U
HEOOpPaTUMOCTb.

OIIK-1

Hroro

Hroro 3a cemectp

2 cemecTp

3 DAEKTpUYECTBO U
MarHeTu3m

DNeKTpuYecKui 3apsia B Bakyyme. 3akoH KyioHa.
HanpspkenHocTs anekTpudeckoro nods. [Ipuniun
cynepnosuiuu. [louarue notoka. Teopema
l"aycc. DnekTpudeckoe noje B IUAJIEKTPUKAX.
[TpoBOAHMKY B 3JIEKTPHUUECKOM TOJIE.
OnexTpuyeckuit Tok. [lToTHOCTH TOKa.
VYpaBHEeHHE HENPEPHIBHOCTHU. DIICKTPOABUKYIIIAS
cuna. [lanenune nanpsoxkenus. Paznoctsb
noTeHnuanoB. 3akoH Oma. ConpoTUBIIEHUE
MPOBOTHUKOB. 3akoH OMa B nuddepeHImanbHOu
dbopme. CBepXIpPOBOAUMOCTH. MOIITHOCTH TOKA.
3akon JIxoyns—IJlenna. [IpaBuna Kupxroda mms
[eneil HOCTOSIHHOIO TOKa. MarHuTHoOE MHoJIeE.
MaruutHast uHayKius. CUI0BbIE JIMHUU.
[TpunIMn cynepno3uiuu. 3aKoH
buno—Caapa—/Jlannaca. Cuna JlopeHia.
Dddext Xomra. MarHuTHOE T0JIe B BEIIECTBE.
DJIEKTpOMArHuTHAsI UHIAYKIMS. Y paBHEHUS
Makcgemia.

OIIK-1, OIIK-2

Hroro
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4 Kosebauus 1 BOJIHEI

DnekTpuueckue koyedanusa. OOmme cBeAeHus 0
kosiebanusx. KBasucrapioHapHbie TOKH.
CB0OOTHBIC TAPMOHUYECKHE KOJICOaHUs B
KOHTYpe 0€3 aKTUBHOTO COTPOTUBIICHUSI.
CB00OO/IHBIE 3aTyXalOIINE AIEKTPUUECKUE
KoJieOaHus. BeIHYKICHHBIE DIIEKTPUYECKHIE
Kosiebanus1. Pesonanc. DIeKTpoMarHuTHbIC
BOJIHBIL. | eHepaIyst 3IeKTPOMarHUTHBIX BOJIH.
JuddepeHnmransHoe ypaBHCHHE
AJIEKTPOMArHUTHOM BOJIHBL. [[ucniepcus BOJH.
®da3oBas U rpyImoBas CKOpocTb. JHEPIUs U
UMITYJIBC DJIEKTPOMArHUTHOTO TTOJIS.

OIIK-1

Hroro

5 BosiHOBas 1 KBaHTOBas
OIITHKA

PasButue npeacrasiaeHui o NpUpoe CBETA.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb CBETOBBIX
BosiH. MHTepdepennus ceera. OmnbiT FOHTA.
WNutepdepeHiyst B TOHKUX IJICHKaX. 3epKaja
Openens. bunpusma Openens. [IpuHnun
I'toirenca—®penens. Merog 301 Openens.
Judpakuus Openenst Ha KPyrioM OTBEPCTUH U
nucke. [Tonspusanus ceeta. EcTrecTBEHHBIN U
NOJIIPU30BaHHbIN cBeT. CTENEHb MOJISIPU3ALINN.
3akoH Mamtoca. [lonspuzanus npu oTpaxeHUH U
npenomienun. [lonspuzannonsusie mpuOOpHI.
KBanToBas onruka.

OIIK-1, OIIK-2

Hroro

Hroro 3a cemectp

3 cemecTp
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6 AtomHas dusuka,

AtoMHas Qu3uka (3JeMeHTapHasi TEOpUsI aTOMa).

3JIEMEHTEI KBAHTOBOM DeMeHTHl KBAaHTOBOH MEXaHUKU. ATOM

MEXaHUKHU U (PU3UKH
TBEPAOTO TeJia

BOJIOPO/Ia B KBAHTOBOM MEXaHHKE.
B3aumonelicTBue cBeTa ¢ BEIECTBOM. DJIEMEHTbI
(U3NYECKOM CTaTUCTUKU. DIEKTPUUECKUE
CBOICTBa TBEPABIX TeJ. TennoBble CBOMCTBA
TBepbIX Tea. CBEpXMpPOBOAMMOCTh. Maruerusm
TBepAbIX Ten. CocTaB sapa. XapaKTepUCTUKU
aToMHoOro siapa. Pazmeps! saep. CnuH sizpa.
Macca u sHeprus cBs3u sauep. Moaenu aToMHOro
anpa. SlnepHsie cuibl. 3aKOH PaMOAKTHBHOTO
pacnazna. AToMmHble yackl. PaguoyrinepoaHsiit
METO/]l U3MEPEHUS BpEMEHU. AKTUBHOCTb. Buib1
pacmanoB siaep. O0uume nonoxenus. [loporosas
sHeprus. [denenue saep. TepmosinepHbie
peakiuu. VMicTopust OTKPBITHS 3JIEMEHTAPHBIX
yactull. CBOWCTBA U TUIIBI YJIEMEHTAPHBIX
yactull. Peakuuy B3anMo1eiCcTBHS
AJIEMEHTAPHBIX YaCTHLl. XapaKTepUCTUKA
B3aUMO/JICVCTBUN 3JIEMEHTAPHBIX YACTHII.
EauHCTBO MpUpOABI 2JIEKTPOMAarHUTHBIX U
ciabbIX B3auMoieicTBHiA. KBapkoBas Moienb
CTPOEHMSI aIPOHOB.

OIIK-1, OIIK-2

Hroro

Hroro 3a cemectp

Hroro

24

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0IMIIE 5.3.
Tabauma 5.3 — KoutpoapHbie paboTh

Ne .. Buas KOHTPOIBHBIX paboOT TpynoemMkocTs, 4 PopmupyemsIe
KOMIIETEHIINH
1 cemecTp
1 |KonTponpHas paboTa ¢ aBTOMaTH3UPOBAHHON 2 OIIK-1
IIPOBEPKOM
2 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
IIPOBEPKOM
Uroro 3a cemectp 4
2 cemecTp
3 |KoHutpoinbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
IIPOBEPKOM
4  |KontponsHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
MPOBEPKOI
Hroro 3a cemectp 4
3 cemecTp
5 |KoHTposbHas paboTa ¢ aBTOMAaTU3UPOBAHHOM 2 OIIK-1
MPOBEPKOI
6 |KontponbHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
IIPOBEPKOM
Hroro 3a cemectp 4
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HUroro 12

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT

HasBanus paznenos (Tem) dopmMupyemsbie
JE— HaunmenoBanue nabopatopHsix padot | TpynoeMKocTs, 4 KOMITCTCHITHI
1 cemecTp
1 Mexanuka N3ydeHue BpamarenbHOro u 4 OIIK-1
MOCTYNaTeNbHOTO IBIKEHUHN Ha
MaimuHe ATByJa
Hroro 4
Hroro 3a cemectp 4
2 cemecTp
3 DIEeKTpUYECTBO U Ornpenenenue yaenabHOro 3apsiaa 4 OIIK-1
MarHeTu3m AJIEKTPOHA METO/IOM MarHeTpoHa
Hroro 4
5 BonHoBas u kBaHTOBas |M3yueHue audpaxiyu ga3epHOro 4 OIIK-1, OIIK-2
OTTHKA U3Ty4YeHUS OT TN
Hroro 4
Hroro 3a cemectp 8
3 cemecTp
6 AtomHas (usuka, N3ydeHue criekTpa aroMa BOJIOpOa 4 OIIK-1, OIIK-2
3JICMEHTbI KBAHTOBOU OmnpeienieHne MUPHHEL 4 OIIK-1, OTIK-2
MEXaHUKH U HU3HKHA 3anperEHHON 30HbI
TBCPAOro TCiIa MOJIYNPOBOIHUKA 10 TEMIEPATypHOU
3aBHCHUMOCTH O0paTHOTO TOKa J10Ja
Hrtoro 8
Hroro 3a cemectp 8
Hroro 20

5.5.KoHTpoab camocTosiTe1bHOI padoThl (KYpCcOBOii NPoeKT / KypcoBasi pa6ora)
He npenycMoTpeHo yueOHbBIM MIaHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMocToATeTbHOM paboThI, TPYJOEMKOCTh U (DOPMHUPYEMbIe KOMIICTCHIIMH TIPE/ICTaBICHBI B
tabmuie 5.6.
Tabmuma 5.6. — Buabl caMmocTosTeIbHOU paboThl, TPYI0EMKOCTh B (DOPMHPYEMbIe KOMIICTCHIIUN

Ha3Banus .
Bunsl camoctositensHolt | Tpynoemkocts, | dopMupyembie
paszesnos (Tem) DOopMBI KOHTPOJIS
paboThI q KOMIIETEHIH
JUCLUTUTMHBI
1 cemecTp
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1 Mexannka [ToaroroBka k 5 OIIK-1, OIIK-2 | JlaboparopHas
nabopaTtopHo# pabore pabora
Harmcanue oTyera 1mo 5 OIIK-1, OIIK-2 OTuet no
nabopaTopHoi pabore nabopaTopHOU
pabore
CaMocCTOSTEIIEHOC 35 OIIK-1, OIIK-2 Tectuposanue,
U3y4eHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON 4acTH
JUCITUTLIAHBI
IToaroroBka k 4 OIIK-1 Kontposbnas
KOHTPOJILHOM padoTe pabora
Hroro 49
2 MonekynsapHaa |CaMocTosATENbHOE 30 OIIK-1 TectupoBanue,
buzuka u U3y4eHue TeM (BOIPOCOB) OK3aMeH
TEPMOJUHAMHKA |TECOPETHUUECKON YacTh
JUCITUTLIAHBI
IToaroroBka k 4 OIIK-1 Kontposbnas
KOHTPOJIBHOM padoTe pabora
Hroro 34
Hroro 3a cemectp 83
IToaroroBka u ciaya 9 OK3aMeH
AK3aMEHa
2 cemecTp
3 DnexrpuuectBo |[loaroroBka k 5 OIIK-1, OIIK-2 Jlaboparopnast
Y MarHeTusM nabopaTopHoii pabote pabota
Hanmcanune otgera 1o 5 OIIK-1, OIIK-2 OTyer no
nabopaTtopHo# pabore nabopaTopHOI
pabote
CaMocCTOSTeIIbHOE 20 OIIK-1, OIIK-2 TectupoBanue,
n3y4deHue TeM (BOTpOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCIUTIAHBI
IToaroroska k 4 OIIK-1 KoHnTponbHas
KOHTPOJIbHOM paboTe pabota
Uroro 34
4 Konebanus n CamocTosiTenpHOE 15 OIIK-1 TectupoBanue,
BOJTHBI n3y4deHue TeM (BOTpOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCIUTIAHBI
IToaroroBka k 2 OIIK-1 Kontponbnas
KOHTPOJIbHOM paboTe pabota
Uroro 17
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5 BonHoBas u CaMocCTOSTEIIEHOC 16 OIIK-1, OIIK-2 Tectuposanue,
KBaHTOBAs ONTHKA |U3yuyeHUE TeM (BOIPOCOB) OK3aMeH
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 OIIK-1 KonTtponbHas
KOHTPOJIbHOU paboTe paborta
IToaroroska k 5 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHoii pabote pabota
Hanmcanue otdgera 1mo 5 OIIK-1, OIIK-2 OTyer no
nabopaTtopHo# pabore nabopaTopHOI
pabote
Hroro 28
Hroro 3a cemectp 79
ITonroroBka u ciaya 9 OK3aMeH
HK3aMEHa
3 cemecTp
6 ATomHas IToaroroska k 20 OIIK-1, OIIK-2 | JlaGopaTopHas
busuka, nabopatopHoit pabote pabota
SJICMCHTBI Hammcanue oTyera 1mo 20 OIIK-1, OIIK-2 OrueT 110
KBaHTOBOH nabopaTtopHo# pabore nabopaTopHOI
MEXaHHUKH U paGote
(usnKH TBEPIOTO | CamocTosTenbHOE 65 OIIK-1, OIIK-2 | Tectuposanue,
TeIa u3ydeHue TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCIUTIAHBI
IToaroroska k 10 OIIK-1 KoHnTponbHas
KOHTPOJIbHOM paboTe pabota
Uroro 115
Hroro 3a cemectp 115
[ToaroroBka u cnaua 9 DK3aMeH
HK3aMEHa
Uroro 304

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIl 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbt yueOHOI e TenbHOCTH
dopmMmupyemble o
womnerenmm | 120 Koy pag.|cpr1| M- OPNbL KOHIPOTE
pao. pao.
OIIK-1 + + + + Konrponsnas pabora, JlabopaTopHas
pabota, Otuer no 1abopaTopHoii padore,
TectupoBanue, Jk3aMeH
OIIK-2 + + + Jlaboparopnas pabota, OT4eT 10
naboparopHoit pabore, TectupoBanue,
OKk3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

CornacoBaHa Ha noptane Ne 68535 11



PeiiTuHroBasi cuctemMa He UCIOIb3YETCs
7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIITMOHHOE o0ecTieuyeHne TUCITUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. KoseipeB A. B. Mexanuka: Yuyebnoe nmocodue / Ko3sipe A. B. - Tomck: 31 Konrent, 2012. -
136 ¢. JocTtyn U3 JNUYHOrO KaOWHETa CTyJaeHTa. [DIEeKTPOHHBIN pecypc]: — Pexum moctymna:
https://study.tusur.ru/study/library.

2. Kossipes A. B. TepmonnHamuka 1 MoJeKyJsipHas ¢pusuka: Yuedbnoe nmocoodue / Kossipes A. B. -
Tomck: Db Konrent, 2012. - 114 ¢. octymn U3 TUYHOTO KaOWHETA CTyACHTA. [DJIEKTPOHHBINA pecypc]:
— Pesxxum mocrtyna: https://study.tusur.ru/study/library.

3. Uyxkkos 0. 1. Dnekrpocraruka u Mmaruetu3Mm: Yuebnoe nocodue / Uyxkon 1O. II. - Tomck:
Onb Konrenr, 2014. - 140 c. locTyn U3 TUYHOrO KaOMHETa CTyAEHTA. [ DJIeKTPOHHBIN pecypc|: — Pexum
nocryma: https:/study.tusur.ru/study/library.

4. Yyxxkos O. I1. Dnexkrpudeckue konebanust U BOIHBL. BomHoBas onTuka: YuebHoe mocobdue /
UyxkoB 0. II. - Tomck: Dip Kontent, 2014. - 110 ¢. JlocTyn U3 TUYHOTO KaOWHETA CTYICHTA.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

5. MyxaueB B. A. AtomHas ¢usuka. BBenenue B pu3uKy TBepaoro tena: YueOHoe mocodue /
MyxaueB B. A. - Tomck : ®JIO TYCVYPa, 2014. — 164 c. Joctyn U3 JUYHOTO KaOMHETA CTYJICHTA.
[DnexTponHbIi pecypc]|: — Pexum gocryna: https://study.tusur.ru/study/library.

6. Myxaues B. A. fnepras ¢pusuka: YueoHoe ocodue / Myxades B. A. - Tomck: Db KoHTeHT,
2014. - 72 c. locTyn u3 IUYHOTO KaOMHETA CTyACHTA. [ DNEeKTPOHHBIN pecypc|: — Pexum moctyna:
https://study.tusur.ru/study/library.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. bounapes, b. B. Kypc o6meit ¢pusuku B 3 kH. Kaura 1: Mexanuka : yueOHUK 1151 6akaaaBpos /
b. B. bonnapes, H. I1. Kanamuukos, I'. I'. Cnupun. — Mocksa : U3narensctBo FOpaiit, 2019. — 353 c.
Hoctyn u3 nudHoro kabuHeTa CTyAeHTa. [DIEKTpoHHBIN pecypc|: — Pexum goctymna:
https://urait.ru/bcode/425487.

2. bonnapes, b. B. Kypc o0mieit ¢usuku B 3 kH. KHura 2: seKTpoMarHeTusM, ONTHKA, KBAHTOBAS
¢busuka : yuebnuk st 6akanaspos / b. B. bounapes, H. I1. Kanamuukos, I'. I'. Cnupun. — 2-e uzn. —
Mocksa : UznarenbctBo lOpaiit, 2019. — 441 c. JocTyn U3 AU4YHOTO KabWHETa CTyJEHTA.
[DnexTpoHHBIH pecypc]|: — Pexxum goctyma: https://urait.ru/bcode/425490.

3. bongapes, b. B. Kypc o6meit ¢pusuxu B 3 k. Knura 3: TepMoauHamMuka, cTaTUCTUYECKAS
¢usuka, cTpoeHue BemlecTna : yueOHuk s O6akanaBpoB / b. B. bongapes, H. I1. Kanamnukos, I'. T'.
Cnupun. — 2-e u3a. — Mocksa : U3narensctBo FOpaiit, 2019. — 369 c. loctyn u3 nuuHoro kabuHera
CTyJeHTa. [ DNeKTpOHHBIH pecypc]: — Pexum moctyma: https://urait.ru/bcode/425491.

4. CtpokoBckuii, E. A. ®u3uka aTOMHOTO S7pa ¥ AIEMEHTAPHBIX YaCTHI]: OCHOBBI KWUHEMATHUKH :
ydeOHoe rmocobue ais akagemudeckoro OakanaBpuata / E. A. CTpokoBckuil. — 3-€ u3a., ucp. u A0m. —
Mocksa : UsnatenbctBo lOpaiit, 2018. — 355 c¢. JocTyn u3 Au4yHOTO KabWHETa CTyJEHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://urait.ru/bcode/415611.

5. ®wusuka. CnoBapb-cpaBoyHuK B 2 4. Yacts 1 : cipaBounuk ams By30B / E. C. [lnarynos, B. A.
Camorneros, C. E. bypasoii, C. C. IIpomkun. — 2-e u3a., crep. — Mocksa : U3narenasctBo FOpaiT,
2018. — 379 c. Hoctyn U3 TMYHOTO KaOWHETa CTyJeHTa. [ DNeKTpOoHHBIN pecypc]: — Pexum gocryma:
https://urait.ru/bcode/421175.

6. ®usuka. CnoBapb-cripaBouHuK B 2 4. YacTs 2 : cipaBounuk ais By30B / E. C. [InatyHos, B. A.
Camouneros, C. E. bypasoii, C. C. IIpomikun. — Mocksa : U3narensctBo FOpaiit, 2018. — 396 c.
Hoctyn u3 nudHoro kabuHeTa cTyAeHTa. [DIEeKTpoHHBIN pecypc|: — Pexum pgoctymna:
https://urait.ru/bcode/421238.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. bypnosunun B.A., JIsuun A.B., KiumoB A.C. ®usuka-1 [DnexkTpoHHBIA pecypc]:
METOAMYECKHE yKa3aHWs MO BBINOJHEHUIO JabopaTopHOil paboThl «l3yueHue BpamaTeabHOTO U
MOCTYNaTeJIbHOTO ABWKEHUI Ha MamuHe ATByaa». — Tomck ®JIO, TYCVYP, 2016. Joctyn u3 au4yHOro
KaOHWHEeTa CTyJieHTa. [ DIEeKTPOHHBIN pecypc]|: — Pexum gocryna: https://study.tusur.ru/study/library/.
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2. MenoBauk A. B. ®uszuka. Merogudeckne yKka3aHus 10 OPraHU3alui CaMOCTOSATEILHON paOOThI
: Metonnueckue ykazanus / MenoBuuk A. B., Oxc E. M. - Tomck : @10, TYCVYP, 2018. — 22 c. loctyn
U3 JHUYHOTO KabOWHETa CTylIeHTa. [DJIEeKTpOHHBIH pecypc]: — Pexum pgocrtymna:
https://study.tusur.ru/study/library.

3. NBanosa E.B., CokosoBa U.B., KnumoB A.C. ®u3uka [D1EKTPOHHBIN pecypc]: METOAMYECKHUE
yKa3aHHs 0 BBINOJHEHUIO JabopaTopHOU paboThl «OmnpeaeneHne OTHOUIEHUS TEMJI0eMKOCTel raza
metonom Knemana—/lezopmay / E. B. UBanosa, U. B. Cokonoga, A. C. Kimumos. —Tomck ®J10, TYCVYP,
2017. Joctynm u3 nuuHOro kabmHeTa CTyAeHTa. [DIEKTpOHHBIH pecypc]: — Pexum mocrtyma:
https://study.tusur.ru/study/library.

4. bypauesckuii FO. A., Knumo A. C. ®usnka [D1eKTpOHHBIN pecypc]: METOUYECKUE YKa3aHUs
[0 BBIMOJHEHUIO JIabopaTopHOU paboThl «OmnpeneseHrne yAeabHOro 3apsaa 3JIeKTPOHAa METOJIOM
maraetpoHay / FO. A. bBypauesckuii, A. C. Knumos. — Tomck @10, TYCVYP, 2017. JocTyn U3 TUYHOTO
KabWHEeTa CTyJieHTa. [ DNeKTpOHHBIN pecypc]|: — Pexum gocryna: https://study.tusur.ru/study/library.

5. Opnogckas JI. B., KnumoB A. C. ®usuka [DJIEKTPOHHBIA pecypc]|: METOAMYECKUE YKa3aHUs 110
BBITIOJIHEHUIO J1a00paTOpHOM paboThl «M3ydeHue nudpakiuu Ja3epHOro u3aydeHus ot menn» / JI. B.
Opnosckas, A. C. KnumoB. — Tomck ®J[O, TYCVYP, 2017. JocTyn U3 TUYHOTO KaOWHETA CTYCHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

6. IpipkoB B. A. u 1p. ®usuka [DNEeKTPOHHBIN pecypc|: METOIMUECKHUE YKA3aHUS 110 BBIITOJIHEHHUIO
nabopatopHoit pabotsl «M3yuenue cnekrpa atoma Bogopona» / B. A. JIeipkoB, H. A. 3axapos, A. M.
Kupunnos, A. C. Knumos. — Tomck ®JIO, TYCVYP, 2017. locTyn U3 TUYHOTO KaOWHETA CTYJICHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

7. MyxauéB B. A., KnumoB A. C. ®u3uka [DJIEKTpOHHBIN pecypc]: METOAUYECKUE YKAa3aHUs 10
BBITIOJIHEHUIO JTabopaTopHOil paboThl «OmnpeneneHue MUPUHBI 3alIPEIIEHHON 30HbI OJYPOBOJIHUKA O
TEeMIIEPaTypPHOH 3aBUCUMOCTH oOpaTHOro Toka auoaa» / B. A. Myxaués, A. C. Knumos. — Tomck /10,
TYCVYP, 2017. Joctyn u3 nuuHOro KaOMHETa CTyJeHTa. [ DJIEKTPOHHBIN pecypc]: — Pexum goctymna:
https://study.tusur.ru/study/library.

8. Uyxxkos 1O. II. DnekTpocraTnka U MarHeTusm: Y ueOHo-meToaudeckoe nocodue / Uyxkon 1O.
II. - Tomck : DO, TYCYP, 2014 r — 131 c. JJocTtyn U3 n1uyHOTrO KaOMHETA CTYJAEHTA. [ DJIEKTPOHHBIN
pecypc]: — Pexxum noctymna: https://study.tusur.ru/study/library.

9. UyxkxkoB 1O. Il. DnexTpomarauTHeie KoyieOaHHWs W BOJIHBI. BoiHOBas ontuka: Y4eOHO-
Metonuueckoe nmocooue / Uyxkos FO. I1. - Tomck: ®JIO, TYCVYP, 2014. — 122 c. JlocTyn U3 TUYHOTO
KabWHEeTa CTyJieHTa. [ DIeKTpOHHBIN pecypc]|: — Pexum gocryna: https://study.tusur.ru/study/library.

10. MyxaueB B. A. ®usuka - 3. [Ipumeps! permenus 3amad: Y4ueOHO-MeTOAUYECKOE ocooue /
MyxaueB B. A. - Tomck: ®JIO, TYCVYP, 2014. — 51 c. loctyn U3 TUYHOTO KaOWHETa CTyJCHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl i1l CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. UHoe yueOHO-MeTOAUYECKOE oOecniedeHne

1. Cmetanun C.B., Ko3pipeB A.B. ®usuka-1 [DnekTpoHHbIN pecypc]: snekTponHsid kype / C.B.
Cwmetanus, A.B. Kossipes - Tomck TYCYP, ®J10, 2012 (noctyn U3 TUYHOTO KaOMHETA CTY/ICHTA) .

2. Yyxkos O. II. ®usuka-2 [DnexkTpoHHbIN pecypc]: anekTpoHHbil kKype / FO. I1. UyxkoB. —
Tomck TYCVYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTYICHTA) .
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3. MyxaueB B. A. ®uszuka-3 [DneKTpOHHBINA pecypc]: aneKTpoHHBINA Kypc / B. A. MyxaueB. —
Tomck TYCVYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTYICHTA) .

7.5. CoBpeMeHHbIe IPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3y4yeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. DBC «lOpaiiT»: BUPTYadbHBIA YUTATBHBIN 321 Y4€OHUKOB U y4eOHBIX TOCOOMIA OT aBTOPOB U3
Benymux By30B Poccun ( https://urait.ru/ ). locTyn u3 TMYHOTO KaOMHETA CTYICHTA.

3. OBC «JlaHb»: DIEKTPOHHO-OMOIMOTEYHass cucTeMa wusnateibcTBa «Jlauby (
https://e.lanbook.com/ ). Jloctyn u3 muyHOTO KaOUHETA CTYACHTA.

4. XXypHan TexHHUECKOH (PU3UKU — OJUH U3 CTapeHIux ¢uzndeckux xypHano Poccuu. O ObL1
ocHoBaH B 1931 rony A. @. HUodde 1 mo cBoeMy coiepKaHUIO ¢ CaMOTO Havasa CIy>KUJ aHaJIOroM
amepukanckoro Journal of Applied Physics, ocHOBaHHOTO OZHOBPEMEHHO. DJIEKTPOHHBIE BEPCHHU
xKypHaoB ¢ 1997 roga www.ioffe.ru [leprogudaHOCTh BBIXO/Ia B CBET — €xKeMecsiuHO. JlocTyn cBOOOIHBIH
https://journals.ioffe.ru/.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI

8.1. O0mue TpedGOBaHUS K MATEPUATbHO-TEXHUYECKOMY M MPOrPaMMHOMY 00ecriedeHuI0
AUCHUTLIUHBI

YueOHble ayaIUTOPUU AJS NMPOBEIACHHS 3aHITHNH Ta0OpaTOPHOrO THIA, TPYNIOBBIX U
WHIUBHUAYAIbHBIX KOHCYIbTAlUMW, TEKYILIETO KOHTPOIS M MPOMEXKYTOYHOU aTTecTaluu, I
CaMOCTOSITENIbHOM paboThl CTYJIECHTOB

634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 207 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Be6-kamepa - 6 mit.;

- Haymauku ¢ MukpodoHoM - 6 miT.;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl MUCIOJIB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

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

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmununa ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMerolerocs 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTEepHET» M 00eCIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.
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8.3. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIUI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂii (rem) igﬁﬁgfggr;;e ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Mexanuka OIIK-1, OIIK-2 |KonTpoJsbHas [IpumMmepHbIil IEpedYeHb TEM U
pabota TECTOBBIX 3a/laHUI Ha
KOHTPOJIbHbIE pabOThI
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
Oruer 1o Tembl m1abopaTOpHBIX paboT
nabopaTopHOi
pabote
2 MonekynspHas pusmnka u OIIK-1 KoHTtponbHas [IpuMepHBIil nepeyeHb TeM U
TEPMOJUHAMUKA pabora TECTOBBIX 3a/laHUM Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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3 OnextpuuectBo u MarHeTusm |OIIK-1, OIIK-2 |KonTtponbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
JlaGopaTopHas Temsbl 1abopaTopHbIX paboT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Temsbl 1abopaTopHbIX paboT
nabopaTopHOI
pabote
4 KoneGaHus 1 BOJIHBI OIIK-1 KonTponbnas IIpuMepHBIil IepeYeHsb TeM U
pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHBIE paOOThI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIPOCOB
5 BoJsiHOBast 1 KBaHTOBast OIIK-1, OIIK-2 |KonTponbHas [IpumepHBbIil nEpEYEHb TEM U
OINTHKA pabota TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHBIE pabOThHI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1a0opaTopHbIX pabOT
nabopaTopHOit
pabote
6 Atomuas pusuka, snementsl |OIIK-1, OIIK-2 |KontponbHas [IpumepHsIil EpeYeHb TEM U
KBAHTOBON MEXaHUKU U (PU3UKU pabota TECTOBBIX 3a/1aHUI Ha
TBEPAOrO Tella KOHTPOJIbHBIE pabOThI
Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHAIMOHHBIX
BOIIPOCOB
Otuer 1o Tembl m1abopaTOpHBIX padoOT
nabopaTopHOi
pabote

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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Touka NBMKETCS U3 IEHTpa CHUPATH C paBHOMEPHO yOBIBaIOIIEH CKOpOCThio. [Ipu aTOM
BEJIMYMHA MOJTHOTO YCKOPEHHUS TOUKH ...
a) YMCHBIIIAeTCs
0) yBeTuIMBaETCSA
B) HE U3MCHSETCS
T') paBHA HYJIIO
2. Ha aGcoioTHO TBEpAOE TENO JACHCTBYET MOCTOSTHHBIN MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
a) yrjioBasi CKOPOCTb U yTJI0BOE YCKOPEHHE
0) MOMEHT WHEPITMU U MOMEHT UMITYyJIbCa
B) YIJIOBasi CKOPOCTh 1 MOMEHT UHEPLIUU
T') yIJ0Basi CKOPOCTb U MOMEHT UMITYJIbCa
3. BenmuunHa MOMEHTA UMITYJIbCA TEJa U3MEHSETCS C TCUCHHEM BPEMEHHM 10 3aKkoHy L=t(t+2) (B
enquaunax CU). Eciu B MOMEHT BpeMeHHU 2 ¢ YIJI0OBO€ YCKOPEHUE COCTaBIAeT 3 paa/c’2, To
MOMEHT uHepIuu Tena (B eqununax CH) paseH...
a)2
0) 1
B) 0.5
r)4
4. Ha xoHIIaX HEBECOMOTO CTEP>KHS 3aKpEIJIeHbI JIBa MAJIEHbKUX MAacCUBHBIX mapuka. CTep:KeHb
MOXET BpAaIllaThbCs B TOPU3OHTAJIBHOU MIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPYyTHIIM 0 YIIIOBOW cKopocTu . [lox aelictBuem
TPEHUs CTePKEHb OCTAHOBUJICS, MPU 3TOM BbiAenuioch 4 J[k TtemnoTel. Ecnu cTepxenn
PACKPYTHTh 0 YTIJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPKHS BBIJCIUTCS
KOJIMYECTBO TEIUIOTHI (B k), paBHOE ...
a)2
0) 1
B) 0.5
r)4
5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm temmepatypy HarpeBaTens H
XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JuHaKoBY10 Beauuuny AT, To KIIJI nukia ...
a) YBEIIMYUTCS
0) HE U3MEHUTCS
B) YMEHBIITUTCS
T) JUIsl OTBETa HEJIOCTATOYHO JTaHHBIX
6. Bo ckonbko pa3 yBeIUUHUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI U€aTbHOTO Ta3a Mpu
TTOBBIIICHUH a0COIOTHOM TeMrepaTypsl B 4 paza?
a) He U3MCHHUTCS
0) 0.5
B) 2
r)4
7. OT Kakoi U3 NMPUBEJIEHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
a) CUJIBI IPUTSDKEHUS MEXKYy MOJIEKYyJIaMu
0) KHHETUYECKOM YHEPTUU MOJICKYJT
B) CHJIbI OTTAJIKUBAHUSI MEXKIY MOJIEKYJIaMH
T') IOTEHIUAJILHOW SHEPTUHU B3aUMOIEUCTBUS MOJIEKYT
8. g u301MpOBaHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOIHS CUCTEMBI. . .
a) MUHUMAaJbHa
0) MakcuMasbHa
B) UMEET CpeHee apu(MeTHIeCKoe 3HAUCHUE
') UMEEeT OTPHUIATEIbHOE 3HAUYECHUE
9. BekTop Hamps’)KEHHOCTHU 3JIEKTPOCTATHUYECKOIro MOJIsl, CO3JaHHOIO MEXAy OOKIagKaMu
IUIOCKOTO KOH/IEHCATOpa HalpaBJieH. ..
a) OT OTPHUIIATEIILHON OOKIIAJIKH K TTOJIOKHUTEIIHBHOM
0) B CTOPOHY BO3pacTaHus MMOTEHITHAa
B) MapauieIbHO OOKJIaIKaM
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10.

1.

12.

13.

14.

15.

16.

17.

18.

T') B CTOPOHY yOBIBaHMS TOTCHIIHAJIA

Todeunsrit 3apsia +q HaXOaUTCS B IEHTpe chepruueckoii moBepxHoctr. Ecau no6aButh 3apsy - q
BHYTpPb C(hepUUecKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO
4yepe3 MOBEPXHOCTh CepHl. ..

a) YBEIIMYUTCS

0) yMEHBIITUTCS

B) paBeH HYJIIO

T') HE U3MEHUTCSA

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/|C mHayKnuu, BO3HUKAIONIAsl B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MUJIUBOJIBTAX.

a) 40

0) 10

B) 20

r) 30

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

a) mpsimast

0) mapabosa

B) CIIUpaib

T') OKPYXHOCTb

Kak cBsi3anb1 Mmexxy coOoit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

a) Oueprus (W) nponopuroHanbHa aMiiutyne (A) B 4-oif cTeneHu

0) Dueprus (W) nponoprimoHaibHa aMIuIATyAe (A)

B) DHeprus (W) mpomnopiimoHaibHa KBaapaTy aMILTUTY A6l (A)

r) Oueprus (W) nponopiinoHaibHa aMIuIuTy e (A) B 3-0if cTenieHn

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

a) yMEHbBIIIMIACh B 4 pa3a

0) ymeHbIuiIach B 2 pasza

B) yBEJIMYMJIACh B 4 pa3a

I') HE U3MEHUJIACh

[Ipu pe3onance:

a) pe3KO pacTeT yacToTa KoJeOaHui

0) KosebaHus 3aTyXaroT

B) 4acTOTa KoJieOaHUH paBHA HYJIIO

T') COBMAIAaET YaCTOTa COOCTBEHHBIX M BBIHYXJACHHBIX KOJICOAHMI

Kak Ha3bpIBalOTCs BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOMAST B NEPHEHIUKYIISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

a) TIoTIepeYHbBIC

0) MpoIOIBHBIC

B) COOCTBEHHBIC

T') KOTEPEHTHBIC

[Ipu mabmonenun uHTepdPepeHnuu GuoneToBoro ceera B onbiTe FOHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu uctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

a) 1.33

0)3

B) 1

r) 1.5

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

a)2

0) 4
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B) 6
r) 8

19. Ha nunadparmy ¢ KpyriabiM OTBEPCTHEM PAIUyCOM 2 MM TaJaeT HOPMaJbHO TMapajielbHBII
My40K cBeTa AJIuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHE, HA
pacctossHuu 1 M momemaroT 3kpaH. B orBepcTtum numadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCA ...30H DpeHerns.
a)8
0) 4
B) 9
r)5

20. ITo mepe HarpeBaHHs TeJla €r0 CBEUCHUE U3MEHSETCS cieayronuM oopasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He HaOmonaetcs. Ilo mepe nmoBbleHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(«kpacHOe KaJeHHue»),a 3aTeM B Oelbii («Oemoe KaleHney ). 3aKOHOMEPHOCTH U3MEHECHHUS 1[BETA
CBEUEHMsI TeJla MPU HarpeBaHUH OObICHAIOTCS
a) 3akonoM Crtedana-bonpimana
0) 3akonom Kupxroda
B) 3aKOHOM DHWHINITEITHA
') 3aKOHaMH cMeleHnsi Buna

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. s BOSHUKHOBEHUS TOKA B POBOJAHUKE HEOOXOAUMO, YTOOHI ...
A) Ha ero cBOOOHBIC 3apsAbl ICWCTBOBAIH CUJIBL;
B) Ha ero cBoOOIHBIC 3aps/bl ACCTBOBANIA IOCTOSTHHAS CUJIA,;
C) Ha ero cBOOOIHBIE 3apsi/ibl AeiCTBOBANIA CHla AMIIEPa;
D) Ha ero cBoOOIHBIE 3apsi/ibl B ONIPE/ICIICHHOM HAIpPaBJICHUH JIEHCTBOBAIA CUIIA.
2. BoJHBI KOTEPEHTHBI, €CIIH
A) UMEIOT OJJMHAKOBYIO YaCTOTY;
B) paznocts a3 ux xonedanuii U3SMEHSETCS] BO BPEMEHH;
C) UMEIOT MOCTOSHHYIO BO BpEMEHHU Pa3HOCTh (ha3 KosieOaHui;
D) uMmeroT KpaTHyIo 4acToTy.
3. Eciu paccTtosHue MEXAY UCTOYHHKAMHU YMEHBUIUTH B 2 pa3a, TO KaK U3MEHUTCS LIHMpHUHA
MOJIOCHI TIPU UHTEPPEPEHIIMU OT ATUX UCTOYHUKOB MPU MPOUYUX PABHBIX YCIOBHUSAX:
A) yBennuures B 2 pasza
B) ymenbmutcs B 2 pasza
C) He u3MEeHUTCSA
D) yBennuurcs B 4 paza?
4. Ha xpucrannax He Habmogaercs 1uppakius BUAUMOTO CBETa, IOTOMY YTO
A) IUTMHBI BOJIH BUAUMOTO CBETa MHOTO OOJIbILIE MEKIUIOCKOCTHOT'O PACCTOSIHUS KPUCTAILIA
B) AnuHBI BOJIH BUIMMOTO CBETa MHOTO MEHbILIE MEXINIOCKOCTHOTO PACCTOSIHUS KpUCTaIa
C) KpuCTayIbl HE MOTYT HCIIOJIb30BaThCs B Ka4ecTBE AU(DPAKIIMOHHON peIIeTKH
D) sto cnenyet u3 popmynsl Bynsha—bparra
5. Honspuzanus cBeTa J0Ka3bIBaET, YTO CBET —
A) TIOTOK 3apsi>KEHHBIX YaCTHIL
B) noTox HEeHTpaJIbHBIX YaCTHUIL
C) nonepeuHas BoJaHa
D) nponosibHast BOJIH
6. JlroMuHECUEHLUS — 3TO U3IIyYEHHUE 3a CUET. ..
A) 351eKTpUYECKON PHEPTHH, TOCTYIAIOLIEH U3BHE.
B) nto6oro Buga 3Hepruu, KpoMe BHYTPEHHEH; IIUTENBHOCTh U3JIyYeHHUs: OOJblIe mepuoaa
U3JIy4aeMOU 2JIEKTPOMArHUTHON BOJIHBI.
C) sHeprum, nocTynarouieil U3BHE; AJIUTEIbHOCTh U3JyYEHUs paBHA NEPUOAY U3JIydyaeMoOu
AIIEKTPOMAarHUTHOW BOJIHBI.
D) BHyTpeHHEW SHEPruy Tena.
7. Yem otiinuaetcs BoaHa Jie bpoiins ot Bosnsl [lpénunrepa?
A) Bonna ne bpoiinsg onuceiBaeT NOBEJEHUE YaCTULIBI B OTCYTCTBUE BHELIHETO I0JIS; BOJIHA
[[IpénuHrepa — BO BHELIHEM CHIIOBOM II0JIE.
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B) Bonna ne bpoiins minockast; BomHa péaunarepa chepuyeckas.
C) Bonna ne bpoiins nHezatyxatomas; BoiHa [lIpéauarepa 3aryxaromasi.
D) Bonna Hpéaunrepa onuchiBaeT NOBEJACHUE YaCTULIBI B OTCYTCTBUE BHEIIHETO MOJIS; BOJIHA
nie bpoiisist — BO BHEITHEM CHIJIOBOM TIOJIE.

8. UTo Takoe CiuH AeKTpoHa?
A) CoOCTBeHHBI MarHUTHBI MOMEHT 3JICKTPOHA, 00YCJIOBJICHHBIM BpAIlEHUEM 3JIEKTPOHA
BOKPYT COOCTBEHHOU OCH U TEM, YTO JIEKTPOH UMEET 3apsi.
B) CoOcTBeHHBINT MEXaHUYECKU MOMEHT UMITYJIbCca 3JIEKTPOHA, 00YCIOBICHHBIA BpallEeHUEM
AIIEKTPOHA BOKPYT COOCTBEHHOM OCH U T€M, UTO 3JIEKTPOH 00J1aJaeT Maccoil.
C) CobOcTBEeHHBIN MEXaHUYECKHI MOMEHT 3JIEKTPOHA, SBIISIOIINICS KBAHTOBO-PEIATUBUCTCKIM
s dexTom, He UMEIOITUM KIIACCUYECKOTO UCTOTKOBAHUS.
D) CoOCcTBeHHBIN MAarHUTHBI MOMEHT 3JIEKTPOHA, OOYCIIOBICHHBIA TEM, UTO JICKTPOH UMEET
MAarHUTHBIN 3aps/I.

9. I'mpoMarHUTHBIM Ha3bIBAECTCS] OTHOLICHHE. . .
A) BIEKTPUYECKOI MOCTOSHHON K MarHUTHOM TIOCTOSIHHOM.
B) MarauTHO# MOCTOSIHHOM K 3JIEKTPUYECKON TTOCTOSTHHOM.
C) MarHUTHOTO MOMEHTA YaCTHUIII K €€ MEXaHUYECKOMY MOMEHTY UMIIYJIbCa.
D) snexTpuueckoro 3apsijia 4acTHIIbI K €€ Macce.

10. VYkaxure popmynmupoBKy mpuHIuna 3amnpera [laymm.

A) B obnactu, rae nepekpsiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.
B) MarautHoe KBaHTOBOE YHCJIO M HE MOXKET OBITh 0OJIbIIIe OpOUTATLHOTO KBAHTOBOTO unca |
— MIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOIYJIS.
C) CocTostHHuE PJEKTPOHA B aTOME OMNMpeAeseTcss HAOOpOM UYeThIPEX KBAHTOBBIX 4Hncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh JIBYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBIA HabOp Bcex
YEeThIPEX KBAHTOBBIX YHCET.
D) B kBaHTOBOI MEXaHHKE MOXHO OINpPEIEIUTh TOJbKO JBE BEJIMYUHBI: MOAYJIb MOMEHTA
UMITYJIbCA ¥ OJHY U3 €ro MPOEeKLU; HeonpeAeTIEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIIUH.

9.1.3. IlpuMepHbBIii NepeYyeHb TEM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OTHI

®dusuka

1. B nenTpe audpakunoHHONW KapTHHBI OyJeT HAOMI0JaThCS CBETIOE MATHO NMPHU AUPPAKIINU
®peHenst Ha KpyTiioM OTBEPCTUH, €CIIM OHO OCTABJISIET OTKPHITBIMU
A) nBe 30HbI OpeHerns;

B) uetnipe 30HbI @peHens;
C) mectb 30H Openens;
D) tpu 3061 @peHerns.

2. ®usuyeckas BEKTOpHAas BEJIWYMHA, ONpeAeysieMas OTHOLIEHHEM CHJbI, C KOTOpPOH
AJIEKTPOCTATUYECKOE II0JIE NEUCTBYET Ha MOJIOKUTEIBHBIN JJIEKTPUYECKUM 3apsil, K YUCIOBOMY
3HAYEHUIO 3TOT'0 3apsia, HA3bIBAETCS:

A) TUIOTHOCTBIO SHEPTUH IEKTPOCTATUUECKOTO MOJIS;
B) noreHnmanoM a1eKTpocTaTuYeCcKoro mnois;

C) HanpsKEHUEM JIEKTPOCTATUUECKOIO MOJIS;

D) HanpsKeHHOCTBIO AIEKTPOCTATUYECKOTO TTOJIS.

3. Kakue nelcTBUSA 3JIEKTPUUYECKOr0 TOKa HaONIOOAIOTCSA NPU NMPONYCKAHUU TOKA 4Yepes

METAJITINYECKUI TPOBOJHUK?

A) TeniaoBoe, XUMUYECKOE U MAarHUTHOE JIEHCTBHUS.

B) Xumunueckoe 1 MarHuTHOE NEMCTBUS, HArPEBAHUS HET.

C) TemioBo€ U MarHUTHOE JIEHCTBUE, XUMUYECKOTO IEHCTBUS HET.
D) TenioBoe u XMMUYECKOE IEUCTBUE, MATHUTHOTO JIEUCTBHS HET.

4. YxaxuTte NpaBUWIbHBIM OTBET:

A) mogo6HO TOMY, KaK 3JIEKTPUUYECKOE T0JIe CO3MAETCS IICKTPUUESCKIUMHU 3apsAaMU, MarHUTHOE
I10JI€ TIOPOKIAETCSI MArHUTHBIMU 3apsiiaMU;

B) marautHoe nose co3ga€Tcs TOJBKO ABMKYLIMMHUCS dJIEKTPUUECKUMU 3apsAaMy;

C) MarHuTHOE 10JI€ MOPOKIAAECTCS, KaK ABMXKYLIMMHUCS, TaK U HETIOABM)KHBIMU 3JIEKTPUUECKUMU
3apsaaMH.

D) maruuTHOE 1oje — BUXpPEBOE.
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5. Kakue u3 cineayromux yTBEpKIACHUN MPaBUIbHbI?
A) mepros rapMOHHYECKHUX KOJIeOaHUI MPOTOPLMOHANECH UX aMILIUTY/IE;
B) nepuosa rapmoHnueckux KoneGaHuil MponoOpIHOHATICH KBaApaTy UX aMILUIUTYIbL;
C) nepuosa rapMOHHMYECKHUX KOJeOaHUI HE 3aBUCUT OT UX aMIUTUTY/IbI;
D) nepuon rapMoHUYECKHX KOJICOaHMI HE 3aBUCHT OT BPEMEHHU

6. CBeTOBbIC BOJIHBI KOTEPEHTHBI, €CIIU Y HUX
A) COBMaaIOT aMILUIUTYIbI;
B) coBmanmaroT 4acToTh;
C) noctostHeH caBur (a3s;
D) coBnagaroT 4acTOTHI ¥ MOCTOSTHEH CABUT (a3.

7. PaccTossHME OT MCTOYHUKOB 10 dKpaHa yMeHbIIWJIU B 4 pa3a. Kak u3MeHUTCS mUpHHA
UHTEP(EPEHIIMOHHOI MOIOCH TP MPOYUX PABHBIX YCIOBHUIX:
A) ymeHbIuTCs B 2 pasza
B)yBenuuutcs B 4 paza
C) ymenbmuTcs B 4 pasza
D) ne uzmenurcs?

8. udpaknuonHas kapTuHa HAOJIOJAaeTCs HA HEMPO3padyHOM JUCKE, 3aKPBIBAIOIIMM 5 30H
O®penens. B nenTpe qudpakiimoHHON KapTHHBI HAOI01aeTCs
A) MaKCUMyM MHTEHCUBHOCTH;
B) MUHUMYM MHTEHCUBHOCTH;
C) TeHb OT JAWCKA;
D) cBetnoe msaTHO

9. JIBoifHOE JyuernpesoMiIeHHE CBETa B KpUCTAIIIIaX 00YCIIOBJICHO. ..
A) 3aBUCHMOCTD JUAJICKTPUUECKOM MPOHUIIAEMOCTH OT HAIIPaBJICHUS B KPUCTAILIE;
B) Arm3oTponuei KpucTauios;
C) 3aBHCUMOCTBIO TOKA3aTesl IPEJIOMIICHUS OT HAIlPaBJICHUS B HKPUCTAILIE;
D) 3aBUCHMOCTBIO CKOPOCTBIO PACIIPOCTPAHEHHUS CBETA B KPUCTAJUIE OT HAIIPABJICHUS.

10. Ykaxute popMyaupoBKY npuHIUMa 3anpera [Taymu.

A) B obnactu, rae nepekpbiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXKHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.
B) MarautHoe KBaHTOBOE YHCJIO M HE MOXKET OBITh 0OJIbIIIe OpOUTATLHOTO KBAHTOBOT'O unca |
— MIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOTYJIS.
C) CocTosiHHuE PJEKTPOHA B aTOME OMNpeAeseTcss HAO0OpOM UeThIPEX KBAHTOBBIX 4ncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh JIBYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBIA HabOp Bcex
YeThIPEX KBAHTOBBIX YHCET.
D) B kBaHTOBOI MEXaHHKE MOXHO OINPEIEIUTh TOJbKO JBE BEJIMYUHBI: MOAYJIb MOMEHTA
UMITYJIbCA ¥ OJHY U3 €ro MPOEeKLU; HeonpeAeTEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIINH.

9.1.4. Tembl 1a00paTOPHBIX padoOT

I/I3y‘-ICHI/Ie BpaH_IaTeJIBHOFO nu HOCTynaTeHLHOFO IIBI/I)KCHI/II\/JI Ha MAlllnHC ATBYI[a

OnpezeneHue yaeIbHOTO 3apsijia SJIEKTPOHA METOJJOM MarHeTpOHa

Wzydenne qudpakiiuy J1a3epHOTo U3ITyYeHHUs OT HIeNn

W3yuenue criekTpa aToMa BOA0poaa

OnpeneneHue MWUPHUHBI 3aMIPEIIEHHON 30HBI TOJYIIPOBOJAHUKA 10 TEMIIEPATYPHON 3aBUCUMOCTH
0o0paTHOro TOKa 1o

Nk W=

9.2. MeTonnueckne peKOMeHIalUH

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

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

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO0 OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
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ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

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

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;

CornacoBaHa Ha noptane N2 68535

23



— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

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