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1. O01mue moJI0:KeHus
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).

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
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3HaeT mpUHIUIIHI,
AQHAJIM3UPOBATh 337a4l  |METO/Ibl M CPE/ICTBA PECLICHUS
pohecCHOHATLHOM CTaH/IAPTHBIX 33124
JIeSTeIbHOCTH Ha OCHOBE |IpOo(hecCHOHATBHOM
MOJIOKEHHIA, 3aKOHOB U |IEATEIILHOCTH HAa OCHOBE

METOIOB B 00J1aCTH ITOJIOKCHUH, 3aKOHOB U
€CTECTBEHHBIX HAYK U METO/IOB €CTECTBEHHBIX HAYK
MaTeMaTUKu 1 MaT€MaTHUKU

3HaeT GpyHAaMeHTaIbHbIC 3aKOHBI IPHPOJIBI U
OCHOBHBIE (PH3HUECKUE 3aKOHBI

OIIK-1.2. Ymeer pemathb
CTaHJapTHBIE 3a]]a41
npodecCuoHaIbHON
NeSITEeIbHOCTH Ha OCHOBE
MTOJIOKEHUH, 3aKOHOB B
METOJIOB €CTECTBEHHBIX HayK
Y MaTeMAaTHUKH

YMmeeT npuMeHITh GU3NYECKue 3aKOHbI U
MaTeMaTHYeCKHe METO/IbI JIJIsl pellIeHHs 3a/1a4
TEOPETUUECKOr0 U MPUKIIATHOTO XapaKTepa

OIIK-1.3. Bimageet HaBBIKAMU
HCIIOJIB30BaHUA OCHOBHBIX
ITOJIOKECHHUH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAayK U
MaTeMaTUKHU IJId aHaan3a
3a/1a4 mpoQecCHOHANBHON
JIESITEILHOCTH

Brnaneet HaBbIKaMH HCIIOJIb30BaHUS 3HAHUM
(bHBHKH U MAaTEMATUKHU IIPpHU PCIICHUU
MMPAKTUYCCKUX 3a1a4 B HpO(I)eCCI/IOHaJ'IBHOI‘/’I
JACATCIIbHOCTH.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61as TpyA0eMKOCTh AUCHUIUIHHBI cocTaBisgeT 10 3aueTHpIx enunull, 360 akageMUIeCKIX 4acoB.
Pacnpenenenue Tpya0eMKOCTH JTUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIAM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTpsbl
Bunet yueOHOI nesTeNbHOCTH
4qacoB |1 cemectp|2 cemecTp|3 cemecTp
KonTakTHas aynuTopHas padora 00y4aromuxcs ¢ 58 18 22 18
npemnojaaBarteJieM, BCero
JlaGopaTopHblie 3aHATHS 24 8 8 8
CamocrosTenbHas paboTa Mo pyKoBOJICTBOM 22 6 10 6
npernogaBaTens
KoHnTposnbHble paboTh 12 4 4 4
CamocTrosiTesibHasi padoTa 00y4alIMXcs, B T.4. 275 81 113 81
KOHTAKTHAsl BHeayIMTOPHasA paboTa 00y4aromuxcs ¢
npenojasareJieM, Bcero
CamMocTosaTenbHOE U3YYeHHE TEM (BOIIPOCOB) 211 60 90 61
TEOPETUYECKON YaCTH JUCLUIUIUHBI
[ToaroroBka k mabopaTtopHoOi pabore 24 8 8 8
Harmmcanne otyera nmo nmabopaTopHoit pabote 24 8 8 8
[ToaroroBka Kk KOHTPOJIBHOM paboTe 16 5 7 4
IToaroroBka M ciava 3xk3amMeHa 27 9 9 9
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Oomas Tpynoemkocth (B yacax)| 360 108 144 108

Oo0mas TpynoeMkocTh (B 3.€.) 10 3 4 3

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

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aensl (TeMbl) AUCHUILIMHBL U BUBI YYEOHOH IEATEIbHOCTH

Hasanus pasznenos (tem) | JIa6. | Kontp. | CPII, | Cam. Beero wacos (663’ dopmupyemsbie
JIUCLUATUINHBL pao. pao. 4. |pab.,u TPOMEKYTOTHOH KOMIIETEHIINHU
aTTECTAIUN)
1 cemecTp
1 Mexanwnka 4 4 3 41 52 OIIK-1
2 MonekynspHas puszmnka u 4 3 40 47 OIIK-1
TEPMOJUHAMHKA
Uroro 3a cemectp| 8 4 6 81 99
2 cemecTp
3 DIEeKTpUYECTBO U 4 4 6 43 57 OIIK-1
MarHeTu3m
4 KoneOaHus ¥ BOJIHBI 4 2 40 46 OIIK-1
5 BonHOBas 1 KBaHTOBAs - 2 30 32 OIIK-1
OTITHKA
Hroro 3a cemectp| 8 4 10 113 135
3 cemecTp
6 AtomHas (usuka, 8 4 6 81 99 OIIK-1
9JIEMEHTHI KBAHTOBOM
MEXaHUKH U PU3NKU
TBEPJIOTO TeyIa
Uroro 3a cemectp| 8 4 6 81 99
Utoro| 24 12 22 275 333

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI
Copnepxanue pa3eiioB (TeM) JUCIUTLIMHBI IPUBEICHO B Tadymie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCITUTLUIHHBI

HasBanus pasznenos CPIl,| ®opmupyemsie
Coneprxkanue pa3ienoB (TeM) TUCUUILTAHBI
(TeM) TUCHUILIAHBI q KOMITIETCHITUHN

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

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

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

Hroro

Hroro 3a cemectp

3 cemecTp
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6 AtomHas dusuka,
AJIEMEHTBI KBAHTOBOM
MEXaHUKHU U (PU3UKH
TBEPJIOTO Tela

AtoMHas Qu3uka (3JeMeHTapHasi TEOpUsI aTOMa). 6
DJIeMEHTHI KBAHTOBOM MEXaHUKH. ATOM
BOJIOPO/Ia B KBAHTOBOM MEXaHHKE.
B3aumonelicTBue cBeTa ¢ BEIECTBOM. DJIEMEHTbI
(U3NYECKOM CTaTUCTUKU. DIEKTPUUECKUE
CBOICTBa TBEPABIX TeJ. TennoBble CBOMCTBA
TBepbIX Tea. CBEpXMpPOBOAMMOCTh. Maruerusm
TBepabIX Ted. CocTaB siapa. 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
sueprus. lenenue saep. TepmosinepHbie
peakiuu. VMicTopust OTKPBITHS 3JIEMEHTAPHBIX
yactull. CBOWCTBA U TUIIBI YJIEMEHTAPHBIX
yactull. Peakuuy B3anMo1eiCcTBHS
AJIEMEHTAPHBIX YaCTUIl. XapaKTEPUCTHUKA
B3aUMO/JICVCTBUN 3JIEMEHTAPHBIX YACTHII.
EauHCTBO MpUpOABI 2JIEKTPOMAarHUTHBIX U
ciabbIX B3auMoieicTBHiA. KBapkoBas Moienb
CTPOCHHUSI aIPOHOB.

OIIK-1

Hroro| 6

Hroro 3a cemectp| 6

Uroro| 22

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 padboT

Hazpanust pa3nenos (tem) dopmupyemsbie
S —— HaunmenoBanue nabopatopHsix padbot | TpymgoeMKocTs, 4 KOMITCTCHIIIH
1 cemecTp
1 Mexanuka M3yuyeHue BpamaTeIbHOIO U 4 OIIK-1
HOCTYTATEeNILHOTO JABM)KEHUH Ha
MamuHe ATByJa
HUroro 4
2 MonekynspHas ¢pusuka |OnpeaeneHne OTHOIICHUS 4 OIIK-1
U TepPMOAMHAMUKA TEIIOEMKOCTEN ra3a MEeTOJJ0M
Knemana-/Iezopma
Uroro 4
Hroro 3a cemectp 8
2 cemecTp
3 DeKTpu4ecTBO U Omnpenenenue yaeapHOro 3apsaia 4 OIIK-1
MarHeTu3m JJIEKTPOHA METOZOM MarHeTpoHa
HUrtoro 4
4 Konebanus 1 BOJHBI N3yuenune nudpakiuu 1a3epHOTO 4 OIIK-1
U3JTy4EHUs OT LN
Uroro 4
Hroro 3a cemectp 8
3 cemecTp
6 AtomHas dusuka, N3yueHue criekTpa aroma BOAOPOIa 4 OIIK-1
3JIEMEHTbI KBAHTOBOH Onpenenenne NMPUHBI 3apeIEHHON 4 OIIK-1
MEXaHUKH U QU3HKH 30HBI MOJYITPOBOAHUKA 110
TBEPIIOTO TeIa TEMIIEpaTypHON 3aBUCUMOCTH
00paTHOTO TOKA AM0/1a
Hroro 8
Hroro 3a cemectp 8
Hroro 24

5.5.KoHTposb caMocTosITeIbHOI padoThl (KYpCcOBOil IPOEKT / KypcoBasi padora)

He npegycmoTpeHo y4eOHbIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B

tabnwuie 5.6.
Tabmuia 5.6 — Buabl caMoCcTOSITeNbHON paboThl, TPYAOEMKOCTh B (pOopMHUpyeMble KOMIETSHIIMH
HasBanus .
Bunel camoctositensHoi | TpynoeMkocTs, | @opmupyemblie
paszesnioB (TeM) DopMBI KOHTPOJIS
paboThl q KOMIIETEHIINHU
JUCIUILTAHBI
1 cemecTp
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1 Mexanuka CamocrosiTenbHOoe 30 OIIK-1 TectupoBanue,
u3y4yeHue TeM (BOIpOCoB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
[ToaroToBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoi pabore pabora
Hanucanue otuera o 4 OIIK-1 Ortuer 1o
nabopaTopHoii pabote nabopaTopHOI
pabote
[ToaroroBka x 3 OIIK-1 KonTposbnas
KOHTPOJILHOM padoTe pabota
HTroro 41
2 MonekynsapHas |CaMOCTOSTENBHOE 30 OIIK-1 TectupoBanue,
buzuka u U3y4eHue TeM (BOIPOCOB) OK3aMeH
TEPMOJUHAMHKA |TEOPETHUYECKOM YacTh
JUCITUTUIAHBI
[ToaroroBka k 4 OIIK-1 Jlaboparopuas
nabopatopHo# pabore pabota
Hanucanue otuera no 4 OIIK-1 Otuer no
nabopaTopHoi pabore nabopaTopHOH
pabore
IToaroroBka k 2 OIIK-1 Kontponbhas
KOHTPOJIbHOH paboTe pabota
Hroro 40
Hroro 3a cemectp 81
[ToaroroBka u cnaua 9 DK3aMeH
HK3aMeHa
2 cemecTp
3 OnextpuuectBo |IloaroroBka k 4 OIIK-1 JlaGopaTopHas
1 MarHeTu3M nabopaTopHoi pabore pabora
Hanucanue otuera o 4 OIIK-1 Ortuer 1o
nabopaTopHoii pabote nabopaTopHOI
pabote
CamocrosiTenbHOe 32 OIIK-1 TectupoBanue,
u3y4yeHue TeM (BOIpoCcoB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka x 3 OIIK-1 KonTposnbhas
KOHTPOJIbHON paboTe pabora
Hroro 43
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4 Konebanus u CamocrosiTenbHOe 30 OIIK-1 TectupoBanue,
BOJIHBI U3y4EeHHE TEM (BOIIPOCOB) OK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
[ToaroToBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHoi pabore pabora
Hanucanue oruera no 4 OIIK-1 Otuer no
nabopaTopHoii pabote nabopaTopHOI
pabote
IToaroroBka k 2 OIIK-1 KoHntposbHas
KOHTPOJILHOM padoTe pabota
Hroro 40
5 BonHoBas u CamocrosiTenbHOE 28 OIIK-1 TectupoBanue,
KBAHTOBasl ONTHKA |M3y4eHUE TeM (BOTIPOCOB) DK3aMeH
TEOPETUUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka k 2 OIIK-1 KoHntposbHas
KOHTPOJIBLHOM padoTe pabota
Hroro 30
Hroro 3a cemectp 113
IToaroroBka u ciaya 9 OK3aMeH
AK3aMEHa
3 cemecTp
6 ATomHas IToaroroska k 8 OIIK-1 JlaGopaTopHas
buznka, nabopatopHoit pabote pabota
SJICMCHTBI Hammcanue oTyera 1mo 8 OIIK-1 Ortuet 1o
KBaHTOBOM nabopatopHo# pabore nabopaTtopHoOit
MEXaHHUKHU U paboTe
(usukn TBEPNIOTO | CapocTosTENBHOE 61 OIlK-1 Tectuposanue,
Tena U3ydeHne TeM (BOIPOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCIUTUIAHBI
IToaroroska k 4 OIIK-1 KonTponbHas
KOHTPOJIbHOHM paboTe pabota
Hroro 81
Hroro 3a cemectp 81
[ToaroroBka u cnaua 9 DK3aMeH
HK3aMEHa
Hroro 302

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI nesITeIbHOCTH
Popmmpyembie J1ab C DopMBI KOHTPOJIS
ao. am.
KOMIIETEHIINHA Kont.Pa6.|CPII P P
pao. pao.
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OIIK-1 + + + + KonTponbnas pabota, Jlaboparopras
pabota, Otuer o nabopaTopHoii pabote,
TectupoBanue, Dxk3ameH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeitTuHroBasi cuctemMa He UCIOIb3YETCS
7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue U CIUTITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. KossipeB A. B. Mexanuka [DnekTpoHHBIH pecypc]: YueOHoe mocodue / Kossiper A. B. -
Tomck: Omp Konrtent, 2012. - 136 c¢. Pexxum noctyna: https://study.tusur.ru/study/library (moctym u3
JUYHOTO KaOWHEeTa CTY/ICHTA).

2. KoseipeB A. B. Tepmonunamuka U MoneKysipHas ¢usuka [DIeKTpOHHBIN pecypc]: YueOHoe
nocooue / KospipeB A. B. - Tomck: Dnp Konrenrt, 2012. - 114 c. Pexum pgoctymna:
https://study.tusur.ru/study/library (moctynm u3 JHYHOTO KabOWHETa CTYyJEHTA).

3. Uyxkkos IO. I1. DnekTpocTaTuka U MarHeTu3M [ DIEKTPOHHBIN pecypc]: YuebHoe mocodue /
Yyxxos 0. I1. - Tomck: Onb Konrtent, 2014. - 140 c. Pexxum nocrtyma: https://study.tusur.ru/study/library
(ToCTyN U3 JTMYHOTO KaOMHETA CTY/ICHTA).

4. YyxkoB 0. II. DnekTpuueckue koiebaHus ¥ BONHBI. BomHOBasi onTtuka [DIeKTPOHHBIN
pecypc]: Yuebnoe nmocobue / Yyxkos 0. I1. - Tomck: Db Kontent, 2014. - 110 c. Pexxum gocryna:
https://study.tusur.ru/study/library (octymn u3 iuaHOTO KaOWHETA CTYACHTA).

5. MyxaueB B. A. AtomHas ¢pusuka. Beenenne B Gu3NKy TBEpOTO Teia [ DIEKTPOHHBIN pecypc]:
Yyebnoe mocobue / Myxaue B. A. - Tomck : @10 TYCVYPa, 2014. — 164 c. Pexum nocrymna:
https://study.tusur.ru/study/library (octymn u3 tuaHOrO KaOWHETA CTYACHTA).

6. MyxaueB B. A. SInepHas ¢pusuka [DnekTpoHHBIN pecypc]: Yuebnoe mocodue / Myxaues B. A. -
Tomck: Dnp Konrent, 2014. - 72 c. Pexum nocrtyna: https://study.tusur.ru/study/library (moctyn u3s
JUYHOTO KaOWHETa CTYJICHTA).

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. bounapes, b. B. Kypc ob6meit ¢uszuku B 3 kH. Kaura 1 [DnekTpoHHBIN pecypc]: MeXaHHKA :
yueOHuK s 6akamaBpoB / b. B. bormnapes, H. II. Kanamuaukos, I'. I'. Cnupun. — MockBa :
N3natenscTBo HOpaiit, 2019. — 353 c¢. Pexxum nmoctymna: https://urait.ru/bcode/425487 (moctyn u3
JIMYHOTO KaOWHEeTa CTYJICHTA).

2. bounapes, b. B. Kypc ob6meit ¢usuku B 3 xH. KHura 2 [DnexTpoHHBIH pecypc]:
AJIEKTPOMArHeTU3M, ONTHKA, KBaHTOBas ¢u3uKa : yuyeOHuk 1is 6akamaBpoB / b. B. bongapes, H. II.
Kanmamnukos, I'. I'. Cniupun. — 2-e u3a. — Mocksa : U3garensctBo FOpaiit, 2019. — 441 c. Pexum
nocrtyta: https://urait.ru/bcode/425490 (mocTyn U3 TMYHOTO KaOMHETA CTYICHTA).

3. bounapes, b. B. Kypc ob6mieit ¢pusuku B 3 xH. KHura 3 [DnexTpoHHBIH pecypc]:
TepMOJMHAMHKA, CTaTUCTUYECKas (HU3MKa, CTpOEHUE BellecTBa : yuyeOHUK 1is OakanaBpoB / b. B.
bonnapes, H. I1. Kanamuukos, I'. I'. Cniupun. — 2-e uza. — Mocksa : U3garensctBo FOpaiit, 2019. —
369 c. Pexxum noctymna: https://urait.ru/bcode/425491 (mocTym U3 TUYHOTO KaOWHETA CTYICHTA).

4. CtpokoBckuii, E. A. ®uznka aTOMHOTO si/ipa ¥ 3JIEMEHTAPHBIX YaCTHI] [ DJIEKTPOHHBIN pecypc]:
OCHOBBI KHHEMATHKH : yueOHOe rmocobue ams akagemuueckoro 6akanaspuara / E. A. CTpokoBckuii. — 3-
e u3a., ucnp. u gon. — Mocksa : U3pgarensctBo KOpaiit, 2018. — 355 c¢. Pexxum pocryna:
https://urait.ru/bcode/415611 (mocTyn u3 TMUHOTO KaOMHETA CTYACHTA).

5. ®wusuka. CnoBapb-cripaBoyHUK B 2 4. YacTh 1 [DIeKTpOHHBIN pecypc]: CIpaBOYHHK JJI BY30B /
E. C. Ilmarynos, B. A. Camoneros, C. E. bypasoii, C. C. [Ipomkus. — 2-e u3f., crep. — MockBa :
N3narenscTBo HOpaiit, 2018. — 379 c¢. Pexxum nmoctymna: https://urait.ru/bcode/421175 (moctyn u3
JIMYHOTO KaOWHEeTa CTYJICHTA).

6. ®uszuka. CioBapb-cripaBoYHUK B 2 4. YacTh 2 [DIIEKTPOHHBIN pecypc]: CIpaBOYHUK JJIsl By30B /
E. C. [Inarynos, B. A. Camonetos, C. E. bypasoii, C. C. [Ipomikun. — Mocksa : U3ngatensctBo FOpaiiT,
2018. — 396 c. Pexxum nocryna: https://urait.ru/bcode/421238 (mocTyn U3 TMIHOTO KaOWHETA CTYJCHTA).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE TOCOOUsI
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1. bypnosunun B.A., JIsuun A.B., KiumoB A.C. ®usuka-1 [DnexkTpoHHBIA pecypc]:
METOAMYECKHE yKa3aHUs MO BBINOJHEHUIO JabopaTopHOil paboThl «l3yueHue BpamaTeabHOTO U
MOCTYINATEJIbHOTO JBUKEHUN Ha mMamnHe ATByaa». — Tomck @O, TYCVYP, 2016. Pexxum noctyna:
https://study.tusur.ru/study/library/ (1ocTyn u3 TMYHOTO KaOMHETA CTYACHTA).

2. MenoBuuk A. B. ®uszuka. Merogudeckue yKa3aHus 10 OPraHU3alui CaMOCTOSATEILHON paOOThI
[DnexTponHBIA pecypc]: Metoauueckue ykazanus / MenoBauk A. B., Oxc E. M. - Tomck : ®J]O,
TYCVYP, 2018. — 22 c. Pexxum nocryna: https://study.tusur.ru/study/library (moctymn u3 nugHOro KabnuHera
CTYJICHTA).

3. NBanosa E.B., CokosoBa U.B., KnumoB A.C. ®u3uka [D1EKTPOHHBIN pecypc]: METOANYECKHUE
yKa3aHHs 0 BBINOJHEHUIO JabopaTopHOU paboThl «OmnpeaeneHne OTHOUIEHUS TEIJI0EeMKOCTel rasza
metonom Knemana—/lezopmay / E. B. UBanosa, U. B. Cokonoga, A. C. Kimumos. —Tomck ®J10, TYCVYP,
2017. Pexxum moctymna: https://study.tusur.ru/study/library (moctym u3 Tu4HOTO KaOMHETA CTYICHTA).

4. bypauesckuii FO. A., KnumoB A. C. ®usnka [D1eKTpOHHBIN pecypc]: METOAUYECKUE YKa3aHUs
[0 BBIMOJHEHUIO J1abopaTopHOU paboThl «OmnpeneseHrne yAeabHOro 3apsaa 3JIeKTPOHAa METOJIOM
mar"etpoHa» / 0. A. bypauesckuii, A. C. Knumos. — Tomck ®JIO, TYCVYP, 2017. Pexxum goctyna:
https://study.tusur.ru/study/library (mocTyn u3 TM4HOTO KaOMHETA CTYICHTA).

5. Opnogckas JI. B., KnumoB A. C. ®usuka [DJIEKTPOHHBIA pecypc]|: METOAMYECKUE YKa3aHUs 110
BBITIOJIHEHUIO J1a00paTOpHOM padboThl «M3ydeHue nudpakiiuu Ja3epHOro u3aydeHus ot menn» / JI. B.
Opnosckasa, A. C. KuumoB. — Tomck PO, TYCVYP, 2017. Pexum poctyna:
https://study.tusur.ru/study/library (moctynm u3 IU4YHOTrO KaOWHETa CTYJEHTA).

6. IpipkoB B. A. u ap. ®usuka [ DNEeKTPOHHBIN pecypc|: METOIMUECKHUE YKA3aHUS 110 BBIITOJIHEHHUIO
nabopatopHoit pabotsl «M3yuenue cnekrpa atoma Bogopona» / B. A. JlpipkoB, H. A. 3axapos, A. M.
Kupunnos, A. C. KaumoB. — Tomck DPJO, TYCVYP, 2017. Pexum pnpoctymna:
https://study.tusur.ru/study/library (moctynm u3 IU4YHOTrO KaOWHETa CTYJEHTA).

7. MyxauéB B. A., KnumoB A. C. ®u3uka [DJIEKTpOHHBINA pecypc]: METOAUYECKUE YKAa3aHUA 10
BBITIOJIHEHUIO JTabopaTopHOil paboThl «OmnpeneneHue MUPUHBI 3alIPEIIEHHON 30HbI OJYPOBOJAHUKA O
TEMIIEPaTypPHOH 3aBUCUMOCTH oOpaTHOro Toka auoaa» / B. A. Myxaués, A. C. Knumos. — Tomck ®J10,
TYCVYP, 2017. Pexxum noctyma: https://study.tusur.ru/study/library (mocTyn u3 Ju4HOTO KaOWHETa
CTYJICHTA).

8. Uyxxos 0. I1. DnekTpocTtaTuka 1 MarHeTu3M [ DJIEKTPOHHBINA pecypc]: Y4eOHO-METOUYECKOe
nocobue / Yyxxkon lO. II. - Tomck : ®O, TYCVP, 2014 r — 131 c. Pexum moctyma:
https://study.tusur.ru/study/library (mocTyn u3 TM4HOTO KaOMHETA CTYICHTA).

9. Uyxkos FO. II. DnekTpomMaruutHbie KojaeOaHus U BOJIHBI. BomHOBas onTuka [DJIEKTPOHHBIN
pecypc]: Yueono-metoanueckoe nocooue / Uyxkos 0. II. - Tomck: ®1O, TYCVYP, 2014. — 122 c.
Pexxum moctyma: https://study.tusur.ru/study/library (moctyn u3 TM4HOT0 KaOMHETa CTYIEHTA).

10. MyxaueB B. A. ®usuka - 3. [Ipumeps! pemenus 3aaau [DIeKTpOHHBINA pecypc]: YuebHO-
MeToauueckoe mocodbue / Myxaue B. A. - Tomck: @O, TYCVYP, 2014. — 51 c. Pexxum nocryna:
https://study.tusur.ru/study/library (1ocTyn u3 TM4HOTO KaOMHETA CTYICHTA).

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 30POBBS U BOCHPUATHS HHOOpMALIUY.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 i1 ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecnieyeHmne

1. Cmetanun C.B., Ko3pipeB A.B. ®usuka-1 [DnekTpoHHbIN pecypc]: snekTponHsiid kype / C.B.
Cwmetanun, A.B. Kossipes - Tomck TYCYP, ®J10, 2012 (mocTyn U3 ITMYHOTO KaOMHETA CTY/ICHTA).
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2. Yyxkos 1O. II. ®usuka-2 [DnexkTpoHHBIN pecypc]: anekTpoHHbiil kype / FO. I1. UyxkoB. —
Tomck TYCYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTY/ICHTA).

3. MyxaueB B. A. ®u3uka-3 [DnaeKTpOHHBINA pecypc]: aneKTpoHHBINA Kypc / B. A. MyxaueB. —
Tomck TYCYP, ®J10, 2015. (mocTym U3 TUYHOTO KaOWHETa CTYICHTA).

7.5. CoBpeMeHHbIe TPOo(eccHoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

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

2. DBC «lOpaiiT»: BUPTYadbHBIA YUTATBHBINA 3aJ1 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. XKypHan TexHHUECKOH (PU3UKU — OJJUH U3 CTapeHIux ¢uzndeckux xypHano Poccuu. O ObL1
ocHoBaH B 1931 rogy A. @. HUodde 1 mo cBoeMy coiepKaHUIO ¢ CaMOTO Havasa CIyKUI aHaJIOroM
amepukaHckoro Journal of Applied Physics, ocHOBaHHOTO OZHOBPEMEHHO. DJIEKTPOHHBIE BEPCUU
xKypHaoB ¢ 1997 roga www.ioffe.ru [leprogudaHOCTh BBIXO/Ia B CBET — €xKeMecsiuHO. JlocTyn cBOOOIHBIH
https://journals.ioffe.ru/.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI

8.1. O0mue TpeGOBaHUSA K MATEPUAJIbHO-TEXHUYECKOMY M MPOrPaMMHOMY 00ecriedeHuIo
AUCHUTLIUHBI

YueOHble ayaUTOPUU AJS NMPOBEIACHHUS 3aHITHNH Ta0OpaTOPHOrO THIA, TPYNIOBBIX U
WHIUBHUAYAIbHBIX KOHCYIbTAlUMW, TEKYLIETO KOHTPOIS M MPOMEXKYTOYHON aTTecTaluu, I
CaMOCTOSITENIbHOM paboThl CTYJIECHTOB

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Be6-kamepa - 6 miT.;

- Haymnauku ¢ MukpodoHoM - 6 miT.;

- Kommnekr cnenuanuzupoBaHHoi 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 o0ecriedeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

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

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

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

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

Onucanue nMeronerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00eCIeYnBaOT JOCTYI B AJIEKTPOHHYIO
nH(popmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;
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- 7-Zip;
- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

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

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUIUIAHBI KOMIIETEHIINH
1 Mexanuka OIIK-1 KonTponbHas IIpuMepHBIil IEpeYeHb TEM U

pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHbIE pabOThHI

Jlaboparopnas Temb! m1abopaTopHBIX padoT

pabota

TectupoBanue [IpumMepHBIi IEpeYeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Otuer no Tewmbl 1abopaTopHBIX PabOT

nabopaTopHOi

pabore
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2 MonexynsipHasi pU3UKa 1 OIIK-1 KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
TEPMOJMHAMUKA pabota TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHBIE paOOTHI
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
3 DnexrpuuectBo U MarHeTu3Mm | OIIK-1 Konrtponbhas [IpumepHBbIi nEpEYEHD TEM U
pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHBIE paOOThI
JlabopaTopHas Tewmbl 1ab0paToOpHBIX PabOT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabote
4 KonebaHust U BOJHbI OIIK-1 KoHntpoinbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 3a/IaHUH Ha
KOHTPOJIbHBIE paOOTHI
JlaGopaTopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopatopHoOit
pabote
5 BonHOBas 1 KBaHTOBAs OIIK-1 KonTponbHas [IpumMepHbIil IEpedYeHb TEM U
OITHKA pabota TECTOBBIX 3a/IaHU} Ha
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB
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TBEPJOTO Tella

6 AToMHas pu3HKa, FIIEMEHTHI
KBaHTOBON MEXaHUKH U (PU3UKU

OIIK-1

KoHntposbHas [IpuMepHBIil nepeyeHb TeM U

pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBaHHEIE, B IIEJIOM B IICJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJIeNIbHbIE coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB

5 (OTJIMYHO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIOB

chopMUpOBaHHbBIE
CUCTEeMaTUYECKUE
3HAHUA

chopMUpOBaHHOE
yMEHHE

YCIICHIHOC U
CHUCTCMATHYCCKOC
IMPUMCHCHHC
HaBBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Ornenka

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

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

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

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

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Touka nBUXeTcs M3 LEHTpa CIHUpaIud ¢ paBHOMEpHO yObiBaromiei ckopocThio. [Ipu 3Tom
BEJIMYMHA MIOJTHOTO YCKOPEHHUS TOUKH ...
a) YMEHBIIIaeTCs
0) yBeTuIMBaeTCA
B) HE U3MEHSIETCS
') paBHa HYJIIO

2. Ha abGcomoTHO TBEp0€ TENIO AEHCTBYET MOCTOSTHHBIA MOMEHT cuil. Kakue u3 mepeuncieHHbIX
HUKE BEJIMYMH U3MEHSIIOTCS 110 JINHEHHOMY 3aKOHY?
a) yrjioBasi CKOPOCTb U yIJI0BOE YCKOPEHHE
0) MOMEHT MHEPLIMU U MOMEHT UMITyJIbCa
B) YIJIOBasi CKOPOCTh 1 MOMEHT UHEPLIUU
T') yIJ0Basi CKOpOCTh U MOMEHT UMITYJIbCa

3. BennunHa MOMEHTa UMIyJibCca Teja U3MEHSETCS C TEUEHHEM BpEMEHHM Mo 3akoHy L=t(t+2) (B
enquannax CU). Eciu B MOMEHT BpeMeHHU 2 ¢ YIJI0OBO€ YCKOPEHUE COCTaBIAeT 3 paa/c’ 2, To
MOMEHT uHepiuu Tena (B equaunax CH) paseH...
a)2
0) 1
B) 0.5
r)4

4. Ha KoHIIaX HEBECOMOTO CTEPIKHS 3aKPETUICHBI JIBA MAJICHPKUX MAaCCUBHBIX mapuka. CTep)KeHb
MOXET BpAIlaThCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsiIeit
yepe3 cepeauny crepxkHs. CTepKeHb pacKpyTUIN 0 YTI0BOM ckopocTu . [lox meiicTBrem
TPEHUs CTePKEHb OCTAHOBUJICS, MPHU 3TOM BbiAenusnoch 4 Jlk temnoTel. Ecnu cTepxenp
PACKPYTHTH 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJCIUTCS
KOJIMYECTBO TEIUIOTHI (B [Ik), paBHOE ...
a)2
0) 1
B) 0.5
r)4

5. TennoBast mamuHa pabortaer nmo uukny Kapuo. Eciau temnepatypy HarpeBartens u
XOJIOIMIbHUKA YMEHBIINTH Ha oinHakoByto Bennuuny AT, To KII/] mukna ...
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10.

1.

12.

13.

14.

a) YBEIIMYUTCS

0) HE U3MEHUTCS

B) YMEHBIITUTCS

T') VI OTBETA HEJOCTATOYHO JAHHBIX

. Bo ckonbko pa3 yBenTu4MTCS CpelIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI UJEaTbHOTO Ta3a Mpu

MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
a) He U3MCHHUTCS

0) 0.5

B) 2

r)4

. Ot xakoi u3 MNPUBCACHHBIX HUXKC BCIWYUH, XapPaKTCPUIYIOIINX MOJICKYJIBI, 3aBUCHUT JABJICHUC

HIeaIbHOro rasa’?

a) CUJIBI IPUTSDKEHUS MEXKY MOJIEKyJIaMu

0) KHHETUYECKOM YHEPTUU MOJICKYJT

B) CHJIbI OTTAJIKUBAHUS MEXKIY MOJIEKYJIaMH

I') IOTEHIUAJILHOW SHEPTUHU B3aUMOIEUCTBUS MOJIEKY

JJ1s N3011MpOBAaHHON CUCTEMBI B PABHOBECHOM COCTOSIHUU SHTPOIIHS CUCTEMBI. ..
a) MUHUMAaJbHa

0) MakcuMasbHa

B) UMEET CpeHee apu(MeTHIeCKoe 3HAUCHUE

') IMEeEeT OTPHUIATEeTIbHOE 3HAUYECHUE

. BexkTop Hamps>KeHHOCTH 3JEKTPOCTATHYECKOIr0 MOJISl, CO3JaHHOrO MEXAy OOKIagKaMu

IUIOCKOTO KOH/IEHCATOpa HaMpaBJieH. ..

a) OT OTPUIIATEIILHON OOKIIAJIKH K TTOJIOKUTEITHbHOM

0) B CTOPOHY BO3pacTaHus MOTEHITHAIa

B) MapauieIbHO OOKJIaIKaM

T') B CTOPOHY yOBIBaHMS MOTCHIIHAJIA

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 U3MEHUTCS

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MHJIMBOJIBTAX.

a) 40

0) 10

B) 20

r) 30

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

a) mpsimast

0) mapabosa

B) CIIUpahb

T') OKPYXHOCTb

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

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

0) Dueprus (W) nponopiimoHaibHa aMIuIATyAe (A)

B) DHeprus (W) mponopiimoHaibHa 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 M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

a) YMEHbBIIIMIACh B 4 pa3a

0) ymeHbIuIach B 2 pasza

B) yBEJIMYMJIACh B 4 pa3a

CornacoBaHa Ha noptane Ne 65746 19



T') HE U3MEHUJIACh

15. Ilpu pe3oHaHce:
a) pe3KO pacTeT YyacToTa KoJeOaHui
0) KonebaHus 3aTyXaroT
B) 4acTOTa KoJieOaHUH paBHA HYJIIO
') COBMAIAaeT YaCTOTa COOCTBEHHBIX M BBIHYXJICHHBIX KOJICOAHMI

16. Kak Ha3bIBalOTCS BOJIHBI, B KOTOPBIX KOJICOAHUS YaCTHUIl TPOUCXOAAT B MEPIECHIAUKYISIPHON
IUIOCKOCTH K HAMpaBJIeHHUIO PaclpOCTPAHEHUS BOJIH?
a) TIoTIepeYHbBIC
0) MpoIOIBHBIC
B) COOCTBEHHBIC
T') KOTEPEHTHBIC

17. Tlpu vabGmroaeHun uHTepdepeHIuu GUOIETOBOTO cBeTa B onbiTe KOHTa paccTosTHUE MEXITY
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecnu uctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM 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

18. IInacTHHKY W3 ONTHYECKH aKTHUBHOTO BENIECTBA TOJIIUHON d = 2 MM MOMECTHUIH MEXIY
napajieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTE YETO IIIOCKOCTh MOJISIPU3alIMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus nojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIMHE (B MM) IJIACTUHKH, PaBHOM ...
a)2
0) 4
B) 6
r) 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. B orBepcTtum nmadparmel s TOUKH Ha 3KpaHe
YKJIaIbIBAIOTCA ...30H DpeHerns.
a)8
0) 4
B) 9
r)5

20. ITo mepe HarpeBaHHs Tella €ro CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaercs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
(«kpacHOE KaJeHHue»),a 3aTeM B Oelbii («Oeroe KaleHney» ). 3aKOHOMEPHOCTH U3MEHEHHUS 1[BETA
CBEUEHMsI TeJia MPU HarpeBaHUH OObICHAIOTCS
a) 3akonoM Crtedana-bonpimana
0) 3akonom Kupxroda
B) 3aKOHOM DHWHINITEITHA
') 3aKOHaMH cMeleHnsi Buna

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. s BOSHUKHOBEHUS TOKA B POBOJAHUKE HEOOXOIUMO, YTOOHI ...

A) Ha ero cBOOOHBIC 3apsAbl ICHCTBOBAIH CUJIBL;

B) Ha ero cBoOOIHBIC 3aps/bl ACCTBOBAIA IOCTOSIHHAS CUJIA,;

C) Ha ero cBOOOIHBIE 3apsabl IeHCTBOBaANA CHila AMIIEpa;

D) Ha ero cBoOOIHBIE 3apsi/ibl B ONIPE/ICIICHHOM HAlpPaBJICHUH JIEHCTBOBAIA CUIIA.
2. BoJHBI KOTEPEHTHBI, €CIIH

A) UMEIOT OJJMHAKOBYIO YaCTOTY;

B) paznocts a3 ux xonedaHuii U3SMEHSETCSI BO BpEMEHH;

C) UMEIOT OCTOSIHHYIO BO BpEMEHH Pa3HOCTh (pa3 KoeOaHwmii;

D) uMeroT KpaTHy0 4acToTy.
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3. Ecnu paccrtosHue MexXAy UCTOYHUKAMHU YMEHBIIUTH B 2 pa3a, TO KaK U3MEHUTCS LIMpUHA
MOJIOCHI IPU UHTEP(EPEHIINHN OT STUX UCTOYHUKOB IPHU MPOUYUX PABHBIX YCIOBHUSIX:
A) yBenuuuTcs B 2 pasza
B) ymenbmutcs B 2 paza
C) He U3MEHUTCS
D) yBenuuutcs B 4 paza?

4. Ha kpucramnax He HabmogaeTcs 1udpakuus BUIUIMOTO CBETa, IOTOMY YTO
A) ITUHBI BOJIH BUJUMOTO CBETa MHOTO OO0JIBIIIE MEKIIJIOCKOCTHOTO PACCTOSIHUS KpUCTallia
B) AnuHBI BOTH BUIMMOTO CBETa MHOTO MEHbIIIE MEXIIOCKOCTHOTO PACCTOSIHUS KpUCTaa
C) xpucTajiibl HE MOTYT UCTIOJIb30BaThHCS B KauecTBe TU(GPAKIIMOHHON peleTKH
D) sto cinenyer u3 gpopmynsl Bynasha—bparra

5. Honspuzamus cBeTa JOKa3bIBAET, YTO CBET —
A) IOTOK 3apsi>KEHHBIX YaCTHII
B) moTox HEHTpaIbHBIX YaCTHII
C) monepedHasi BoJiHA
D) npononibHast BOJIH

6. JltoMuHECHIEHIIUA — ATO U3JTyYEHHUE 3a CUET. ..
A) BIEKTPUYECKOI SHEPTUH, TIOCTYTAIOIICH U3BHE.
B) nro6oro Buja sHepruu, KpoMe BHYTPEHHEH; NJIUTENbHOCTh U3JIydeHHUs OoJblie nepuoja
M3JTy4aeMOM 3JIEKTPOMArHUTHOW BOJIHBI.
C) sHeprum, nocrynaroumeid U3BHE; JIUTEIBHOCTh U3JIYYEHHs] paBHA MEPUOIY H3IydyaeMoi
AIIEKTPOMArHUTHOW BOJIHBI.
D) BHyTpeHHEH SHEpPTrUM Tea.

7. UYem otnnuaercs BoiHa ae bpoiins ot BoiaHbl pénunrepa?
A) Bosna ne Bpoiins onuceiBaeT MOBEJACHNUE YACTHUIBI B OTCYTCTBUE BHEIIHETO ITOJISI; BOJTHA
[Ipénunrepa — BO BHEIIHEM CHUJIOBOM IOJIE.
B) Bonna ae bpoiins minockast; BomHa péaunarepa chepuyeckas.
C) Bonna ne bpoiins Hezatyxatomas; BoiHa [lIpéaunrepa 3aryxaromasi.
D) Bonna Hpéaunrepa onuchiBaeT NOBEJACHUE YaCTULIBI B OTCYTCTBUE BHEIIHETO MOJIS; BOJIHA
nie bpoiisist — BO BHEITHEM CHIJIOBOM TIOJIE.

8. UTo Takoe CuH AeKTpoHa?
A) CoOCTBeHHBI MAarHUTHBI MOMEHT 3JICKTPOHA, 00YCJIOBJICHHBIN BpAIIEHUEM 3JIEKTPOHA
BOKPYT COOCTBEHHOU OCH U TEM, YTO JIEKTPOH UMEET 3apsi.
B) CoOcTBeHHBINT MEXaHUYECKUH MOMEHT UMITYJIbCa 3JIEKTPOHA, 00YCIOBICHHBIA BpallEHUEM
AIIEKTPOHA BOKPYT COOCTBEHHOM OCH U T€M, UTO 3JIEKTPOH 00J1aJaeT Maccoil.
C) CobOcTBEeHHBIN MEXaHUYECKHI MOMEHT JJIEKTPOHA, SBIISIOIIMICS KBAHTOBO-PEIATUBUCTCKIM
s dexTom, He UMEIONTUM KIIACCUYECKOTO UCTOTKOBAHUS.
D) CoOCcTBeHHBIIT MATHUTHBI MOMEHT 3JIEKTPOHA, O0YCIIOBICHHBIA TEM, UYTO JICKTPOH UMEET
MAarHUTHBIN 3aps/I.

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

10. VYkaxwure popMynupoBKy npuHIuma 3anpera [laymu.

A) B obnactu, rae nepekpbiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXKHO 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 OMNpeAeseTcss HAOOpOM UeThIPEX KBAHTOBBIX 4Hncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh JIBYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBIN HabOp Bcex
YEeThIPEX KBAHTOBBIX YHCET.
D) B kBaHTOBOI MEXaHHKE MOXHO OINPEIEIUTh TOJbKO JBE BEJIMYUHBI: MOAYJIb MOMEHTA
UMITYJIbCA ¥ OJHY U3 €ro MPOEeKLU; HeonpeAeNIEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIINH.

9.1.3. IlpuMepHbBIii NepedyeHb TEM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OThHI

duzuka
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. B nentpe nudpaknnoHHON KapTUHBI OyIeT HAOMI0MAThCS CBETIIOC IMSITHO MPU IUPPaAKIINU
®peHenst Ha KPYTiIOM OTBEPCTUH, €CJIH OHO OCTABIISIET OTKPBITHIMU

A) nBe 30HbI OpeHerns;

B) ueTsipe 30Hb1 OpeHerns;
C) mecth 30H OpeHens;
D) tpu 30HB1 OpeHes.

2. ®u3uyeckas BEKTOpHass BeJWYWHA, ONpelesisieMas OTHOIIEHUEM CHJIBI, C KOTOpPOW
AIEKTPOCTATUYECKOE IM0JI€ IEHCTBYET Ha MOJOKUTEIbHBINA IIEKTPUUECKHUM 3apsil, K YUCIOBOMY
3HAYEHUIO 3TOT0 3apsiia, Ha3bIBAeTCs:

A) TUIOTHOCTBIO SHEPTUH 3JEKTPOCTATUUECKOTO MOJIS;
B) noteHumanom aeKTpocTaTuYecKoro mois;

C) HanpspKeHUEM JIEKTPOCTaTUUECKOTO OIS,

D) Hanpsi»KeHHOCTHIO AJIEKTPOCTATUYECKOTO TOJIS.

3. Kakue aeicTBUS 3IEKTPHUYECKOTO TOKAa HAOJIOMAIOTCS MPHU MPOMYyCKAaHWU TOKa depe3

METATUYECKUN MMPOBOJHUK?

A) TeraoBoe, XUMUIECKOE U MAarHUTHOE JIEHCTBHUS.

B) Xumudeckoe u MarHUTHOE ACHCTBUS, HATPEBaHUS HET.

C) TeraoBOo€ U MarHUTHOE JICUCTBUE, XUMHUECKOTO ICUCTBUS HET.
D) TenioBoe 1 XMMUYECKOE ICUCTBUE, MATHUTHOTO JICUCTBHS HET.

4. YKaxuTe NpaBUIbHBIA OTBET:

A) no106HO TOMY, KaK 3JIEKTPUYECKOE MOJI€ CO3/1aETCs ANEKTPUUECKUMHU 3apslaMi, MarHUTHOE
T0JIe TIOPOKIAETCSI MAarHUTHBIMU 3apsiIaMu;
B) marautHoe nose co3aa€Tcs TOJIBKO ABMKYIIUMHUCS SJIEKTPUUECKUMU 3apsSaaMH;
C) MarHuTHOE TOJIE MOPOKIACTCS, KaK ABMXKYLIUMHUCS, TaK U HETIOABM)KHBIMU 3JIEKTPUUECKUMU
3apsaaMH.
D) marauTHOE 1M0JIe — BUXPEBOE.
5. Kakue u3 cineayromux yTBepKIACHUN MPaBUIbHbI?
A) nepros rapMOHHYECKHUX KOJIeOaHUH MPONOPLMOHAIEH UX aMILUIUTY/IE;
B) nepuoa rapmoHnueckux KoneGaHuil MponopIHHOHAICH KBaApaTy UX aMILUTUTYIbL;
C) nepuosa rapMOHHMYECKHUX KOJeOaHUI HE 3aBUCUT OT UX aMIUTUTY/IbI;
D) nepuon rapMoHUYECKHX KOJICOaHMI HE 3aBUCHT OT BPEMEHHU

6. CBeTOBbBIC BOJIHBI KOTEPEHTHBI, €CIIU Y HUX

A) COBMaJaIOT aMIUIUTYIbI;

B) coBmanmaroT 4acToTh;

C) nocTostHeH caBur (a3s;

D) coBnagaroT 4acTOTHI ¥ OCTOSTHEH CABUT (ha3.

7. PaccTossHME OT MCTOYHUKOB 10 dKpaHa yMeHbIIWJIU B 4 pa3a. Kak u3MeHUTCS mUpHHA
UHTEP(EPEHIIMOHHOI MOIOCHI TP MPOYUX PABHBIX YCIOBHUSIX:

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, 3aKPBIBAIOIIUM 5 30H
Openens. B nenTpe qudpakiimoHHON KapTUHBI HAOI01aeTCs
A) MaKCUMyM MHTEHCUBHOCTH;

B) MUHUMYM HHTEHCUBHOCTH;
C) TeHb OT JAWCKA;
D) cBetnoe msTHO
9. JIBoifHOE JyuernpesoMiIeHHE CBETa B KpUCTAIIIIaX 00YCIIOBJICHO. ..
A) 3aBUCHMOCTD JUAJICKTPUUECKOM MPOHUIIAEMOCTH OT HAIlPaBJICHUS B KPUCTAJLIE;
B) Aam3oTponuei KpucTauios;
C) 3aBHCHMOCTBIO NTOKA3aTesl IPEJIOMIICHUS OT HAIlPaBJICHUS B HKPUCTAILIE;
D) 3aBUCHMOCTBIO CKOPOCTBIO PACIIPOCTPAHEHUS CBETA B KPUCTAJUIE OT HAIIPABJICHUS.
10. Ykaxute popMyIupoBKY npuHIUIMa 3anpera [Taymu.
A) B obnactu, rae nepekpsiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.
B) MarautHoe KBaHTOBOE YHCJIO M HE MOXKET OBITh 0OJIbIIIe OpOUTATLHOTO KBAHTOBOT'O ynca |
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— TIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOIYJIS.

C) CocrosiHuE PJEKTPOHA B aTOME OMpeAeseTcss HAOOpOM UeThIPEX 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 U OJHY U3 €ro MPOEeKLU; HeonpeAeNIEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIINH.

9.1.4. Tembl 1a00paTOPHBIX padOT

W3ydeHue BpalaTeabHOro U NOCTyNaTeIbHOrO IBUKEHUI Ha MalluHe ATByAa

OnpeneneHne OTHOLIEHUs TEIUIOEMKOCTEHN raza metonom Kiemana-Jlesopma

OmnpeneneHue yaeabHOro 3apsjaa 3JeKTPOHa METOJJOM MarHETPOHA

N3yuenune qudpakiuy Ja3epHOT0 U3MyYeHHS OT IIEIH

N3yueHue criekTpa aroma BOAOPOAa

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

ANl e

9.2. MeTonnueckne peKOMeHIalUN

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

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

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[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 MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYECHUS
C HapylmeHusIMH cIyxa TecTsl, NUCEMEHHBIE IIperMy11eCTBEHHO TUCEMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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