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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIT esTenbHOCTH 2 cemectp 3 cemectp 4 cemectp Beero Enunuiis
JlekuroHHbBIE 3aHITHUS 36 36 18 90 4acoB
[IpakTrueckue 3aHATUA 36 36 18 90 4acoB
JlaGopaTopHble 3aHATHUS 20 20 20 60 4acoB
CamocrositenpHast padbora 52 52 88 192 yacoB
ITonroroBka u caaya SK3aMeHa 36 36 72 qacoB
OO0mast TpyZ0eMKOCTh 180 144 180 504  d4acos
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 5 4 5 14 3.€.

DopMBbI IPOMEKYTOUHOM aTTeCcTaIUs Cemectp
DK3aMeH 2
3ader ¢ OIeHKOM 3
DK3aMeH 4
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. JlaTh agexBaTHOE COBPEMEHHOMY YPOBHIO 3HAHUI MPEICTABICHUE O HAYYHOW KapTUHE MUPAa;
Cdopmuposats y ctynentoB TYCYP nenoctaoe mpeacraBieHre o GU3MUECKUX MPoLeccax v SBICHUSX,
npoTekaromux B npupoze; ChopMupoBaTh IOHUMAaHKUE BO3MOXKHOCTEH COBPEMEHHBIX HAyYHBIX METOJI0B
MO3HAHMS IPUPOJIBI U BIIAJICHUS UMU Ha YpPOBHE, HEOOXOAMMOM JUIsl peLICHUs] MPaKTUYECKUX 3a/ad,
BO3HUKAIOLINX MPU BHITOJIHEHUU NPOPECCHOHANBHBIX 0053aHHOCTEH U YMEHUS HCII0JIb30BaTh OCHOBHBIE
npuéMbl U METOABl 00pa0OTKH M HpPEJCTaBICHUS dKCIEPUMEHTAIbHBIX AaHHBIX; ChopMupoBaTh
CIIOCOOHOCTH BBISBIATh €CTECTBEHHO-HAYUYHYIO CYIIHOCTh NpoOJieM, BO3HUKAIOIHMX B XOJ€
po(hecCUOHATIBHON JeSITENbHOCTH U YMEHHE NPUBJIEKATh JJIS UX PEIICHUsI COOTBETCTBYIOIUMN (HU3HUKO-
MaTeMaTUYECKUH anmnapar.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHuUE CTyAEHTAaMH U YMEHHUE UCTOJIb30BaTh: — OCHOBHBIX MOHATHUI, 3aKOHOB U MOJIEJICH
(bU3MKH; — METOJ0B TEOPETHYECKOTO U DKCIEPUMEHTAIBHOTO HMCCIIEI0BaHUN B (PU3MKE; — METOJ0B
OIICHOK TOPSIKOB (PU3NYECKUX BEITUYHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acThb.

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

Nunexc qucuumnuasl: 51.0.2.2.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

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

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoeaHa Ha noptane Ne 53239 2



OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

Cnoco0OeH BOCIIPOU3BECTH OCHOBHBIE 3aKOHBI
bu3uKH.

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI PEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodeccCuoHaIbHON 00J1aCcTH

Criocoben nmpeoOpa3oBaTh YpaBHEHHS IS
BBIJICTICHUS] HCKOMOW BEJTHYUHBI.

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

CrniocoOeH nMpou3BeCcTH BBIYUCICHUS IO
rOTOBBIM (hopMyIiam.

OIIK-2. Cnocoben

UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npreMbl 00padOTKH U
NpeCTaBICHUS
MOJYYCHHBIX TaHHBIX

OIIK-2.1. 3aaeT OCHOBHBIE

MCTIOJIB30BaHUSI OCHOBHBIX
npruemMoB 00pabOTKH U
NPEeCTaBICHUS OTYYCHHBIX
JTAHHBIX

Crioco6eH chopMyTupoBaThH OCHOBHBIC

CaMOCTOATCIBHO MMPUHIMUIIBI ITPOBCACHUA MPUHIUIILI TPOBECACHUA OKCIICPUMCHTAJIBHBIX
MMPOBOAUTH SKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ.
SKCIICPUMCHTAJIbHBIC I/ICCJICZIOBaHI/Iﬁ u

OIIK-2.2. YmeeT BoIOUpaTh
3¢ (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAIbHBIX
HUCCIIETOBAaHUN

HmeeT npecTaBlIieHUE O TOM, YTO TAKOE
METOJMKA, U CIIOCOOEH OCYIIECTBUTH BHIOOD.

OIIK-2.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIbHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYISHHBIX
JIAHHBIX

HmMmeer OpeaACTaBJICHUC 00 HU3MCPUTCIIbHBIX
HpI/I60an U CIIOCOOCH UX UCIIOJIb30BaTh.

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

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

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

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 240 92 92 56

npemnojaaBarteJieM, BCero

JIeKIIMOHHEBIE 3aHATUS 90 36 36 18
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[TpakTHueckue 3aHATUS 90 36 36 18

JlaGopaTopHble 3aHATHS 60 20 20 20

CamocrosiTeibHas padoTa 00y4amuxcs, B T.4. 192 52 52 88
KOHTAKTHAasl BHeayJUTOPHasi padoTa o0y4arommxcst ¢
npenojgaBarteyeM, Bcero

[TonroroBka K TECTUPOBAHUIO 94 26 16 52
[ToaroToBka k mabopatopHO padboTe, HATMCAHUE OTYETa 80 26 18 36
IToaroroBka K 3a4eTy ¢ OLEHKOH 18 18
IMoaroroBka u ciava IK3amMeHa 72 36 36
Oo0mas Tpyn0oeMKoOCTh (B 4acax) 504 180 144 180
OO0mas TpyaoemMKocTh (B 3.e.) 14 5 4 5

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
Tadimie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HasBanus pasznenos (Tem) Jlek. | Ipak. | JIa6. | Cam. Beero wacon dopmupyemblie
JUCIUIUIMHBI 3aH., 9| 3aH., 4 | pad. |pab., (6es KOMIIETEHIIUHA
9K3aMEHa)
2 cemecTp
1 Mexanuka 10 8 4 20 42 OIIK-1, OIIK-2
2 MonekynspHas puzmnka u 8 6 4 12 30 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DIEeKTPUIECTBO 10 10 8 12 40 OIIK-1, OIIK-2
4 DyIeKTpOMarHeTu3m 8 12 4 8 32 OIIK-1, OIIK-2
Uroro 3a cemectp |36 36 20 52 144
3 cemecTp
5 Kosiebanus 1 BOJIHEI 10 10 8 18 46 OIIK-1, OIIK-2
6 BonHOBas onTHKa 12 12 8 18 50 OIIK-1, OIIK-2
7 KBaHTOBas ONITHUKA B 14 14 4 16 48 OIIK-1, OIIK-2
KBAaHTOBAsl MEXaHUKA.
Hroro 3a cemectp|36 36 20 52 144
4 cemecTp
8 AtomHas usuka 6 6 8 36 56 OIIK-1, OIIK-2
9 ®duszuka TBEpIOTrO TEIA. 8 8 12 36 64 OIIK-1, OIIK-2
10 ®usnka aTOMHOTO siApa U 4 4 - 16 24 OIIK-1, OIIK-2
AJIEeMEHTapHbBIX YACTHII.
Hroro 3a cemectp|18 18 20 88 144
Htoro |90 90 60 192 432

5.2. Conep:xanue pa3iesioB (TeM) IMCHUANINHBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMkocTb
HazBanus paznenor |Coxepxanue pa3aeinoB (TeM) AUCITUILUTHHBI (B (TeKLHOHHbIE dopmupyembie
(TeM) TUCIMUIUTAHBI T.4. TI0 JICKITHSIM ) KOMIIETEHIINH
3aHATHSA), 4
2 cemecTp
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1 Mexauuka

Benenune. dusnka B cCTEME €CTECTBEHHBIX
Hayk. OOmias cTpyKTypa Kypca (pU3NKH.
Mexannka. OCHOBHbIE KUHEMAaTU4YECKHE
XapaKTePUCTUKU MOCTYNATEIbHOIO U
BpalareabHoro ABuxeHus. HepuuanbHble
cucteMbl oTcu€Ta 1 3akoHbl HptoToHa. Cuitbl
B MexaHHKe. PaboTa u kuneTnueckas
SHEprusl.

KoHcepBaTuBHbBIE CHIIBI U TOTEHIIUATIbHAS
sHeprus. CBs3b MEXKIY CUIION U
MOTEHIIMATBHOM SHEprueil. 3aKoH
COXpaHEHUs ITOJIHOM MEXaHUYECKON YHEPTUn
B I10JI€ IOTEHIUAJIBHBIX CUJI. 3aKOH
COXPAaHEHHUs UMITyJIbca. AOCONIIOTHO YIIPYTUil
U Heynpyrui yaapsl. Hennepuuanbaeie
CUCTEMBI OTCUETA.

Cunbl uHepuuu. J[Br>xeHue B noje
TsaroreHus. [loHsaTre abCOMIOTHO TBEPIOTO
Tena.

OcHOBHOE YpaBHEHHE IMHAMHUKHU a0COJIFOTHO
TBEpIOTro Tesa. MoMeHT uHepuuu. MoMeHT
cuwibl. MOMEHT UMIyJibca. 3aKOH
COXPAaHEHHUSI MOMEHTA UMITYJIbCA.
Kunernueckas

sHeprus Bpaiatouierocs rena. [loctynarst
Oitnmreiina. KunemaTtuka crienimaibHON
TEOpUU OTHOCUTEIBLHOCTHU. J[MHaMuKa
CHELMAIbHON TEOpUU OTHOCUTEIBHOCTH.
[TonsiTne 06 o0mIel Teopun
OTHOCHUTEJIbHOCTH.

10

OIIK-1, OIIK-2

Hroro

10
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2 MonekynspHast
¢uzuka u
TEPMOJUHAMHKA

MuKpocoCTOsIHHE U MaKpOCOCTOSHUE.
@YHKIUN COCTOSIHUSA. Y PaBHEHUS COCTOSHUS
UJEAILHOTO U PEaJIbHOTO rasa.
Pacnipenenenue 3Hepruu no CreneHsam
cBoOoabl. DyHKIMU Nponiecca. BHyTpeHHss
SHEPrus U1€aIbHOr0 U PEAJIBLHOTO rasa.
Pa6ora. I[TepBoe

Hayajo TEPMOJIUHAMHUKU. AnabaTHUYeCKui
npouecc. TernaoéMKoCTh UA€aJIbHOrO ra3a.
KpaTkue cBenenust U3 Teopun BEpOSITHOCTEM.
Pacripenienenust MOJEKyJI IO CKOPOCTSAM U
KMHETUYECKUM 3HeprusiM. bapomerpuueckas
¢dopmyna. Pacipenenenne MoieKy mo
MOTEHLHATbHBIM

sHeprusM (pacnpenenenue bonbimana).
Pacnpenenenne Makcaeia-bonbimana.
CraTuCTHYECKU BEC U SHTPOIIHUSL.
Oo6parumbie U HEOOPATUMBIE TIPOIIECCHI.
3aKoH BO3pacTaHMsl SHTponuu. TpeTbe
Ha4yaJio TEPMOJIMHAMUKHU.
TepmMoIMHAMUYECKUI CMBICII SHTPOIIHH.
TerutoBbie MalIMHBL. DIEMEHTHI (PU3NICCKON
KMHETUKH. HacToTa CTOJIKHOBEHUH, BPEMS U
JUTMHA CBOOOIHOTO TIpodera. SABneHus
nepeHoca B rasax - 1u¢¢ys3us, BHyTpeHHEE
TPEHHE, TEIUIONPOBOIHOCTh. 3aBUCUMOCTD
K03 QHUIIMEHTOB IEpEeHOCca OT NABJICHUS U
TEeMIIEpaTypbl rasa.

OIIK-1, OIIK-2

Hroro
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3 DIEeKTPUYECTBO [TonsiTHE AMEKTPOCTATUYECKOTO HOJIS. 10 OIIK-1, OIIK-2
XapakTepUCTUKH IEKTPUYECKOTO MO
Teopema ["aycca s BekTopa
HaANPSHKEHHOCTH

AJIEKTPOCTATUYECKOTO MOJIS B BAKyyMe.
IIpumenenue Teopemsl ['aycca k pacuety
HAIPSDKEHHOCTH JIEKTPUYECKUX MOJIEH.
Pabora

CHJI AJIEKTpUYecKoro Housl. Teopema o
LHUPKYJISLUN BEKTOPA HAIPSKEHHOCTH OIS
[ToTenuuan u pa3HoCTb NOTEHIMANOB. CBA3b
MEX/1y HalpsKEHHOCTHIO U NOTEHLIUAIOM.
Pacuer noreHnuanos npocTenmmx
ANEKTPUYECKUX OJIEH. DIEKTPUUYECKOE I10JI€
JUNOJs. DINEKTPUYECKUI IUII0JIb BO
BHEUIHEM

ANIEKTPUYECKOM I0JI€. SIBJIEHUE NOIsIpU3aLUU
JRIIeKTpUKOB. Iloaspu30BaHHOCTH
JURJIEKTPUKA U IUAJIEKTpUYECKast
BOCIPUUMYHUBOCTb. DJIEKTPUUECKOE
cmemenue. Teopema ["aycca aiist BeKTopa
AIIEKTPUYECKOTO

CMEILEHUsS. DIEKTPUUECKOE M0JI€E B
JURJIEKTPUKE. Y CIIOBUS Ha TPAHULIE ABYX
JURJIEKTPUKOB. DIEKTPUUYECKOE 110JI€ BHYTpU
IIPOBOJHMKA U Y €r0 IIOBEPXHOCTH.
Pacnipenenenue 3apsia B IpOBOJHUKE.
[IpoBoHUKY B

ANEKTPUYECKOM I10JIE. DIEKTPOEMKOCTh
YEAMHEHHOT0 NpoBoIHUKA. KOH/IEeHCaTOpHI.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa.
DHeprus eKTpuueckoro nojst. OobEMHas
IJIOTHOCTB SHEPTUHU. [10CTOSTHHBIN
anekTpudeckuil Tok. Cuja v MI0THOCTh TOKA.
3aBUCUMOCTD IUIOTHOCTH TOKA OT
XapaKTEPUCTUK

HOCHUTEJIEW TOKA. Y paBHEHHE HENIPEPBIBHOCTH
JUISI IJIOTHOCTH TOKa. CTOPOHHUE CHUIIBI

u ».1.c. 3akoH Oma u JIxoyns - Jlenna B

g epeHIaIbHON 1 HHTETPAIbHON Gopme.
Mo1uHOCTb TOKa. DNEKTPUUYECKUH TOK B
BakyyMme. 3akoH borycnasckoro - Jlenrmiopa.
DNeKTpUYECKHU TOK B ra3ax. Buibl ra30BbIX
pa3psoB. Monusanwms raza. PexomoOuus
noHOB. HecamocTOATENbHBIN 1
CaMOCTOATENIBHBIN pa3psaasl. Bropuunas
smuccus. [lonstue o miasme. [1nazma B
MarHMTHOM I10J1€

Hroro 10
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4 DneKkTpoMarHeTu3M

MarnuTHO€ 1MoJjie B BakyyMe. 3aKOH
buoCagsapa-Jlamnaca. Teopema ["aycca nmst
BEKTOpa MarHUTHOW MHAYKUIHH. Teopema o
UUPKYJISIUU BEKTOPAa MArHUTHOW MHTYKIIUH.
[Tone conenounna u Toponna. J[BmxeHue
3aps70B U TOKOB B MarHuTHOM mosie. Cuna
Awmmnepa. Cuna Jlopenna. Pabora,
coBeplIaeMast Py MepeMeIeHnN
MIPOBOJIHUKA U

KOHTYpa ¢ TOKOM B MarHuTHOM TIOJIE.
MaruutHO€ noJie B BemecTse. Buibl
MarHetTukoB. HamaranueHHocTh. BekTop
HaIpPsSKEHHOCTH MAarHUTHOTO TOJIS.
MarnuTtHas npoHUIIaeMOCTh cpebl. Teopema
0 LUPKYJISIUN

BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJISI.
SBneHue IEKTPOMAarHUTHON MHIYKITUH.
[Tpaswio Jlenna. Dddexr Xomna. [Ipupona
3.4.c. uHayKuuu. Hupkynsiuus Bektopa
HaIPSKEHHOCTH BUXPEBOTO MAarHUTHOTO
noJist. SIBneHue cCaMOMHAYKIUH.
NunyktuBHOCTH. B3anmHas nHaykuus. Tok
MIPU 3aMbIKAHUH U PA3MBIKAaHUU 1ICTTH.
OHeprust MarHUTHOro nossi. O0béMHas
IUIOTHOCTD SHEpruu. Buxpesoe
anektpuueckoe nose. Tok

cMenieHus. YpaBHeHus: MakcBemia B
MHTETpaIbHON 1 AuddepeHnnanbHoMN
dbopmax.

OTHOCUTENBHOCTD 3JIEKTPUUECKOTO U
MAarHUTHOTO TOJIEN.

OIIK-1, OIIK-2

Hroro

Hroro 3a cemectp

36

3 cemecTp

CornacoeaHa Ha noptane Ne 53239




5 Konebauusg 1 BOJTHBI

Mexannueckue kosieOanus. MneanbHblid
TFapMOHHYECKUI OCLHAIUIATOP.
JuddepernmnansHoe ypaBHCHNE
rapMOHHYECKOI0 OCLUIUIATOPA U €TI0
peuieHre. AMIUINTY1a, 4acToTa U

¢aza konebaHuii. DHEPTUS TAPMOHUYECKOTO
koseOanus. CBOOOHbBIE 3aTyXalOIUe
KoJ1e0aHusl OCLMIUISATOPA C OTEPSIMHU.
Brmyxnennsie koneOanus. Croxenne
Kosie0aHui

(Ouenwus, purypsr JInccaxy).
DneKTpoMarHuTHeie kosiebanus. CBoOOIHbIC
KoseOaHus

- COOCTBEHHBIC U 3aTyXarolIue.
Brmyxnennsie konebanus. Pezonanc Toka u
HanpsbkeHus. [lepemeHHbIn TOK. BosiHbL B
yIPYrou

cpene. YpaBHEHHUE BOJIHBI. [{JIMHA BOJIHBIL,
aMIUINTY/1a BOJIHBI, BOJTHOBOE YKCIIO, (aza
BOJIHBI. DPa30Basi CKOPOCTh YIIPYTUX BOJIH B
ra3ax, *HJIKOCTSX U TBEPAbIX Teax.
I'pynnoBas ckopocTs. BosHOBO€e ypaBHEHuE.
DHepreTnyecKkue XapakTepUCTUKH YIPYTUX
BosiH. BexTop YMmoBa. MHTepdepenuns u
mudpaknus BoaH. Ctosiane BOTHBL. DPPEeKT
Jormuiepa B akycTUke. IJIEKTPOMarHUTHHIE
BOJIHBL. Y paBHEHHS TUIOCKUX U c(PpepruecKux
BOJIH. BoJIHOBOE ypaBHEHUE 1S
AJIEKTPOMAarHUTHOTO MOJIsl. DHEPreTUYECKUE
XapaKTEPUCTUKU 3JIEKTPOMAarHUTHBIX BOJIH.
Bexkrop [loliHTHHrA.

10

OIIK-1, OIIK-2

Hroro

10
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6 BosHOBAs ornrTHka

KorepeHTHOCTh CBETOBBIX BOJIH.
WuTepdepennys cBeta OT IByX KOT€PEHTHBIX
uctoyHukoB. OnbiT FOHTa. UHTEpdepenms
cBeTa

B TOHKHX IUIeHKaX. [IpocBeTieHune onTuky.
Wutepdepomerpsl. Judpakius CBETOBBIX
BoJH. [IpuHuun I'roiirenca-®peneinsa. Meron
30H @penens. Audpaxuus Openens Ha
OTBEpCTHH U Jucke. Judpakuus
®dpaynrodepa

Ha OJTHOW IIeN U TU(DPaKIIMOHHON PeIeTKe.
Pazpemaroniast cnocoOHOCTh ONMTUYECKUX
npubopos. [TousiTHe 0 ronorpapuveckom
METO/I€ TIOJYyYEHUSI U BOCCTAaHOBJICHUS
n3zobpaxenuil. [longpuzanus ceera.
EcTecTBeHHBIN U NOJIAPU30BAHHBINA CBET.
[Tonydenue u

aHaJIU3 JIMHEHHO-NOJIIPU30BaHHOIO CBETA.
3axon Mamtoca. [lonsipusanus csera npu
otpaxxeHuu. 3akoH bprocrepa. J[BoitHoe
nyuyenpenomienue. [IpoxoxaeHue ceera
yepes

¢azosble macTuHku. MHTEpdEpeHIns
MOJIIPU30BAHHOTO CBETA. DJIEKTPO- U
MarHUTOONITUYECKHE dPPEKTHI.
B3anMozencTere n3iry4eHus ¢ BEUECTBOM.
HopMmanbHas 1 aHoMalibHas JUCHIEPCUU.
Ilornomenue cBera.

3akoH byrepa. CBsi3b aucnepcuu ¢
noryomenneM. PaccessHue csera

12

OIIK-1, OIIK-2

Hroro

12
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7 KBanToBas onTuka
U KBAaHTOBAas
MEXaHUKa.

TeruioBoe U3Jly4eHHE U JIIOMUHECLIEHLIUS.
CrniekTpanbHble XapaKTEPUCTUKU TEILIIOBOTO
n3nydeHusi. AOCOJIIOTHO YepHOE TeN0. 3aKOH
Kupxroga. 3akon Credana — boiapimana.
3axonbl Buna. ®opmyina [1nanka. KBantosoe
00BSICHEHHE 3aKOHOB TEIUIOBOTO U3JTY4YCHHUSI.
KopnyckyisipHO-BOJIHOBOM Ayanu3M CBETa.
O¢ddexr Komnrona. /[aBnenne crera.
BosiHOBBIE CBOMICTBA MUKPOYACTHIL.
I'umoresa ne bpoits. Audpakmms
MUKpPOYACTHII.

CooTHollleHuE HeolpeneaEHHOCTEN
[eiizenbepra. BoHoBas hyHKIMSA, €€
CTaTUCTUYECKHUM CMBICI. Y paBHEHHE
[Ipenunrepa.

KBaHTOBas yacTuua B IpsIMOYTOJIbHOU
oTeHIMaNbHOU AMe. [Iydok gacTul B mose
NPSMOYTOJBHOTO MOTEHIIHAILHOTO Oaphepa.
Tynunensubiii 23gdexr. [lonstue
COOCTBEHHOTO MAarHUTHOT'O MOMEHTa
YaCTHULIbI U CIIUHA.

[TonHBII MOMEHT UMITYJIbCA YACTHULIBI U
MOJIHBI MarHUTHBIA MOMEHT.

14

OIIK-1, OIIK-2

Hroro

14

Hroro 3a cemectp

36

4 cemecTp
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8 AtomHas puzmka

KBaHTOBOMEXaHHYECKOE ONTUCAHUE ATOMOB.
CranmonapHoe

ypaBHenue llpenunrepa g aroma
BOJIOpo/ia. BoiHOBBIE ()yHKIIMY M KBAHTOBBIC
YHUCIIA.

Teopust MHOTO3JIEKTPOHHOTO aTOMa.
[Ipunnun [Haynu. KpatHOCTE BBIpOKIEHUSA.
[TpaBuia orOopa It KBAHTOBBIX MEPEXOIOB.
MexaHU4eCKHil 1 MAarHUTHBIA MOMEHTBI
aToMOB. [ 'mpoMaruuTHoe oTHoueHUe. OMnbIT
repna u 'epnaxa. D dexr 3eemana u
[Htapka. OMOoupruyecKkue 3aKOHOMEPHOCTHU B
aToMHBIX cniekTpax. opmyna banbmepa.
KBanToBas teopust monekysn. KBanrosas
IIpUpo/ia KOBaJeHTHOH cBs3u. [lonarue o0
0OMEHHOM B3anMoAeHcTBUH. CIIEKTPHI
MOJIEKYJI - DJIEKTPOHHBIE, KOeOaTeIbHbIE,
BpaiuarenbHble. KomOnHanmonnoe
paccesHue

cBeTa. CIOHTaHHOE U MHAYLUPOBAHHOE
n3iydeHue. MIHBepcHOe coCTOsIHUE
BEILECTBA.

OCHOBHbIE KOMIIOHEHTHI J1a3epa. Y clIoBuUs
yCWJIEHUs U reHepauuu cera. CBoiicTBa
Ja3epHOro u3inyuyeHusi. OCHOBHBIE THUIIBI
J1a3€poB U UX IPUMEHEHUE

OIIK-1, OIIK-2

Hroro

CornacoeaHa Ha noptane Ne 53239
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9 ®usuka TBepaOoro | OCHOBBI KBAHTOBOW CTATUCTUYECKOU 8 OIIK-1, OIIK-2
Tena. ¢buzuku. [IpUHIAT TOKIECTBEHHOCTH
yactull. bozons! u pepmuonsl. azoBoe
IIPOCTPAHCTBO

u QyHKUUS pacnpenenenus. Pactipenenenus
boze — Ditnireiina u @epmu — upaxa.
ITonsiTHe I0THOCTH COCTOAHMUM. PDOTOHHBIN
ueanbHbli ra3. Pacnpenenenue GpoToHOB 1m0
sueprusim. Gopmyna [1nanka. DneKTpOHHBIN
ujeanbHbli ra3. Pacnpenenenne 3J1eKTPOHOB
I10 SHEPTUsM IIPU Pa3IUMUHbIX TEMIIEPATypax.
3aBucumocts ypoBHs depmu ot
TeMmeparypsl. Teopus TErnI0eMKOCTH
TBEPABIX

TeJ. DIeMEHTHl KpUCTAIIOrpadu.
TeruioBble KoJI€0aHNs KPUCTAIIIMUECKON
PELIETKHU.

TemnnoBsle cBoKcTBa TBEPABIX Tel. Teopus
TeI10eMKocTH JiHIITelHa. Teopus
TerioeMKocTu [lebast. DneMeHThl 30HHOM
TEOpUu

TBEpAbIX Teld. Pacuiernienne s3HepreTuyecKux
ypOBHEH nipyu 00pa30BaHUU
KPUCTAJUIMYECKON PEIIETKH.
DHepreTu4ecKue 30HbI B

KpucTajax. Pacnpenenenue 3J1eKTpOHOB 110
SHEPreTUYECKUM 30HaM. MeTtaisbl,
MOJIyIPOBOJIHUKH U AUDJIEKTPUKU B 30HHOU
teopun. KBanrosas reopus
AJIEKTPONPOBOIHOCTU TBEPABIX TEIl.

Hroro 8
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10 ®usznka aTOMHOTO
s/ipa v JIEMEHTAPHBIX

HaCTHII.

Crpoenue siaep. Pazmep sinep. SAnepHbie
cuibl. Jledekt Maccel, JHEPTUs CBSI3U U
YCTOMYMBOCTH s11ep. MOMEHT UMITyJIbCa U
MarHMTHbII MOMEHT siipa. Bo30yxneHHble
COCTOSIHMS SI/IEp U raMMa-Hu3I1y4eHHUE.
Dddext Méccbayapa. PannoakTHBHOCTH
anep.

3aKoH paJiMOaKTUBHOTIO pacnaja. SnepHbie
peaxmmu. Kiraccudukanmst saepHbIx
peakuuii. JHEprus sAEpHON peakuu.
HckyccTBeHHas paluOaKTUBHOCTh. Peakuus
nenenus. Peakuus cunresa. [Ipobnema
YIPaBIIsIEMbIX TEPMOSAEPHBIX PEAKIIMII.
OnemMeHTapHble YacTHLbl. THIIbI
(byHIaMEeHTaIbHBIX

B3auMoeicTuii. Kimaccudukanus u
B3alMHasl IPEBPAILAEMOCTb FIEMEHTAPHBIX
yacTull. JIENTOHBI U aipOHbl. AHTUYACTULIBI.
KBapkoBas Mmoznens angponoB. CoBpeMeHHas
¢du3nveckas KapTuHa MHpa.

OIIK-1, OIIK-2

Hroro

Hroro 3a cemectp

18

Hroro

90

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHApPOB)

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Haspanus pasnenos
(Tem) MUCUUTUTAHBI

(cemuHapoB)

HanmenoBanue npaktudeckux 3aHatiii | TpyaoeMKoCTs,

9

dopmupyembie
KOMIIETCHIINH

2 cemecTp

1 Mexauuka

Kunemaruka. 3axkoHbl nuHaMuKdA. Padora.
OHeprus. 3aKOHbI COXPAHEHUS.
PengruBucrckas MexaHHuKa.

OIIK-1, OIIK-2

HUroro

2 MonekynsipHas
busuka u
TEPMOJUHAMHKA

Knaccuueckue cratuctuku. [lepBoe
Hay4aJo

TepMoauHaMHKU. M3omporiiecchl.
DHTpOMHUS.

BTopoe Hauano TepMoAMHAMHUKH.
SIBnenune

nepeHoca B rasax.

OIIK-1, OIIK-2

Hroro

3 DIEeKTPUIECTBO

DNEKTPOCTaTUUECKOE TI0JIE B BaKyyMe.
Teopema Octporpaackoro-I'aycca mist
HanpspKeHHOCTH mous. PaboTa,
HNOTEHLUAN 3JEKTPOCTATUUECKOT O TOJIS.
DIEKTPOCTATUUECKOE TI0JIE B BEIIECTBE.
OHeprus EeKTPOCTATUYECKOTO MOJISL.
DIIEKTPUUYECKHUI TOK B METaJJIax.
DJEeKTpUYECKU TOK B BAaKyyMe M ra3ax.

OIIK-1, OIIK-2

Htoro

10
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4 DneKkTpoMarHeTu3M

MarnauTHO€ 1noJie B Bakyyme. Bekrop
MarHMTHON MHIyKIUU. 3aKoH buo-
Cagapa-Jlamnaca. [lepemenienne
IPOBOJHUKOB C TOKOM U JABU)KEHUE
3aps10B B MATHUTHOM I10JIE.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.
OHeprus MarHUTHOTO NoJs. MarHuTHoe
noJje

B BEILIECTBE. Y paBHEHMsI MakcBea.

12

OIIK-1, OIIK-2

Htoro

12

Hroro 3a cemectp

36

3 cemecTp

5 Kosiebauusa ¥ BOITHBI

I"apmonuyeckue, 3aTyxaromme u
BBIHY/ICHHbIE KOJIeOaHUsI pa3INdHOI
npupoabl. BosHbI

B YIIPYTOM cpenie. DNEeKTPOMAarHUTHBIE
BOJIHBI. DHEPIHsl BOJIHBI.

10

OIIK-1, OIIK-2

Hroro

10

6 BosHOBAs ornrTHka

WnTepdepennms cera. Audpakius
CBETA.

[Tonsapusanus ceera. Bzanmoneiictere
U3JIy4E€HUS C BEIIECTBOM.

12

OIIK-1, OIIK-2

Htoro

12

7 KBaHTOBas ONTHUKA U
KBAaHTOBasA MCXaHHKa.

TennoBoe n3iyyenue. Buemnuin
dororddext u 3pdext KomnroHa.
[JaBnenue ceera. BonHOBBIE CBOMCTBA
BeniecTBa. COOTHOLIEHHE
HEONPEIEIEHHOCTEN. Y paBHEHHE
[Ipénunrepa. Mukpoyacruia B
NOTEHIUAIBbHOU sAMe. [loTeHnnanbHbII
6apbep. TyHHenbHBIHN 3D DeKT.

14

OIIK-1, OIIK-2

Hroro

14

Hroro 3a cemectp

36

4 cemecTp

8 AtomHas puzmka

KBaHTOBO-MEXaHMYECKOE ONUCAHUE
CTPOCHUSA U CIICKTPOB aTOMOB. KBanToso-
MEXaHUYECKOE ONMCAHUE CTPOCHUS U
CHeKTpoB MoJiekyl. KomOnHanmonunoe
paccesnue cBeta. MaBepcus
Hacen€HHoCTH. Jlazepsl.

OIIK-1, OIIK-2

Htoro

9 ®usuka TBEpaOro
Tena.

KBanToBbIe cTaTHCTHKH. TennoBbie
CBOlCTBa

TBEPJBIX TEN. DIEKTPOIPOBOJIHOCTh
TBEPABIX

Ten. KoHTakThl TBEPABIX TEIL.

OIIK-1, OIIK-2

Hroro

CornacoeaHa Ha noptane Ne 53239
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10 ®usuka atomHoro  |CtpoeHue U CBOMCTBA A1ep. 3aKOH 4 OIIK-1, OIIK-2
A]Ipa U 2JIEMEHTapHbIX |paJHMOaKTUBHOIO pacnaja. SnepHeie
YaCTHIL. peakuuu. JIeMEHTapHbIE YaCTUIIBI.
®dusnyeckas KapTUHa
MUpa.
Hroro 4
Hroro 3a cemectp 18
Htoro 90
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOpHBIX padoT
HasBanus paznenos HaumenoBanue 1abopaTopHbIX TpynoeMKocTb, dopmupyembie
(Tem) TUCUUTLTUHBI pabor q KOMIETECHLINU
2 cemecTp
1 Mexanuka N3yuyeHne KMHEMATUKH 4 OIIK-1, OIIK-2
BpAaIaTEeIbHOIO IBUKECHHUS.
HUroro 4
2 MonekynsipHas ¢usuka |zydenue pacnpeneincHus 4 OIIK-1, OIIK-2
U TepMOJIMHAMUKA Makcaemna.
HUtoro 4
3 DIEeKTPUYECTBO N3yuenue 31eKTpoCcTaTuyecKoro 4 OIIK-1, OIIK-2
I10JIs1 HA MOJIEINH.
Onpenenenue IUIEKTPUIECKON 4 OIIK-1, OIIK-2
MIPOHUIIAEMOCTHU TBEPJIBIX
JIUDIIEKTPUKOB.
HUtoro 8
4 DnekTpoMarHeTu3M N3ydyeHne MaraHuTHOro moJist 4 OIIK-1, OIIK-2
KpyroBOTr'O TOKA.
Hroro 4
Hroro 3a cemectp 20
3 cemecTp
5 KoneGanus v BonHbl | M3ydeHwne 3aTyXamux KoJaecOaHmil. 4 OIIK-1, OIIK-2
N3yuyeHune BbIHYKIEHHBIX 4 OIIK-1, OIIK-2
Kose0aHui.
Hroro 8
6 BonHoBas ontuka Nzyuenue nnrepdepeHmn 4 OIIK-1, OIIK-2
JIa3€PHOT0 U3ITyUYEHUSI.
Nzydenne nudpakiuu OT MIETH. 4 OIIK-1, OIIK-2
Hroro 8
7 KBanToBas ontvka U  |M3ydyeHue TEMI0BOTO U3ITyUYECHHUS. 4 OIIK-1, OIIK-2
KBaHTOBAas MEXaHMKa. Htoro 4
Uroro 3a cemectp 20
4 cemecTp
8 AtomHas (uznka N3zyuenue BHemHero gporodddexra. 4 OIIK-1, OIIK-2
N3ydeHnue criekrpa BOJOPOIA. 4 OIIK-1, OIIK-2
Hroro 8
16
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9 ®usuka TBepaOro Tea. | OnpeneacHue MUPUHbI 4 OIIK-1, OIIK-2
3aMnpeleHHON 30HbI 110
TeMIEepaTypHOU 3aBUCUMOCTH
00paTHOTO TOKA TNO0JIA.
N3ydeHue TyHHETbHOTO AN0/1A. 4 OIIK-1, OIIK-2
N3yueHne BHYTpEHHETO 4 OIIK-1, OIIK-2
dotorddekraro
Hroro 12
Hroro 3a cemectp 20
Hroro 60

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.

Tabnuia 5.6 — Bussl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN

HasBanns paznenos | Buasl camocrostensHon | Tpynoemkocts, | dopmupyemslie Dopmsbl
(TeMm) AMCUMITIINHBI paboThI q KOMITETEHIINU KOHTPOJIA
2 cemecTp
1 Mexanuka IToxroroBka k 10 OIIK-1, OIIK-2 | TectupoBaHue
TECTUPOBAHUIO
[ToaroroBka k 10 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHO# padoTe, pabota
HalMcaHue OTYeTa
Hroro 20
2 MonekynsipHas ITogroroska k 8 OIIK-1, OIIK-2 | TecrupoBanue
buzuka u TECTUPOBAHUIO
TEPMOJANHAMMKA [ToaroroBka k 4 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHO# padoTe, pabota
HalMcaHue OTyeTa
Hroro 12
3 DnexTpuuecTBo ITogroroska k 4 OIIK-1, OIIK-2 | TecrupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHO# pabdoTe, pabota
HalMcaHue OTYeTa
Hroro 12
4 DnextpomaruerusM |lloaroroska 4 OIIK-1, OIIK-2 | TecrupoBanue
TECTUPOBAHUIO
[TonroroBka Kk 4 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHO# pabdoTe, pabota
HalMcaHue OTYeTa
Hroro 8
Hroro 3a cemectp 52
IToaroroBka u caaya 36 DK3aMeH
HK3aMEHa
3 cemecTp
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5 Konebanus u IToaroroBka k 3auery ¢ 6 OIIK-1, OIIK-2 | 3a4€T ¢ oneHkoi
BOJIHBI OIICHKOM
IToaroroBka k 6 OIIK-1, OIIK-2 | TectupoBaHue
TECTUPOBAHUIO
[Toaroroska k 6 OIIK-1, OIIK-2 | JlaboparopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUe OTUeTa
Uroro 18
6 BonnoBas ontuka  |IloaroroBka k 3a4eTy € 6 OIIK-1, OIIK-2 | 3a4éT c o1eHKO#
OLICHKOU
[ToaroroBka k 6 OIIK-1, OIIK-2 | TectupoBaHue
TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 18
7 KBanroBas ontuka |IloaroroBka k 3auety ¢ 6 OIIK-1, OIIK-2 | 3a4€T c olleHKOM
Y KBaHTOBAs OLICHKOM
MCXaHHKa. IToaroroBka x 4 OIIK-1, OIIK-2 | TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlabopaTopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 16
Hroro 3a cemectp 52
4 cemecTp
8 Aromnas ¢puzuka  |[loarortoBka k 18 OIIK-1, OIIK-2 | TecrupoBanue
TECTUPOBAHUIO
[ToaroroBka kK 18 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 36
9 ®uszuka tBepporo |Iloaroroska k 18 OIIK-1, OIIK-2 | TecrupoBanue
Tena. TECTUPOBAHUIO
[ToaroroBka kK 18 OIIK-1, OIIK-2 | JlaboparopHas
nabopaTopHoO# pabdoTe, pabota
HaIMCaHUE OTYETa
Hroro 36
10 ®uzuka atomuoro |IlogroroBka k 16 OIIK-1, OIIK-2 | TectupoBaHue
aqpa u TECTUPOBAHUIO
STMCTTSpIX froro| 16
Hroro 3a cemectp 88
IToaroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 264

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH
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CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB
3aHATUI

Bunpl yueOHOI AeITeIbHOCTH
dopmMmupyemsbie
JIexk. [Mpaxk. JIa6. Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3auér c oneHkoi, JJabopaTopHas
paborta, TectupoBanue, Jxk3aMmeH
OIIK-2 + + + + 3auér ¢ onieHkoM, JlaboparopHas
pabora, TectupoBanue, JK3aMeH

6. PeiliTuHroBasi cucreMa /Ui OLIEHKH YCIIeBAeMOCTH 00y4Yal0IIUXCs
6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbIN MakcHmaibHEI
DopMBI KOHTPOJIS 6amt Ha 1-yro KT ¢ | ©6amn 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | mexay KT u 2KT Meky 2KT u ha cemectp
KOHEI[ cemMecTpa
2 cemecTp
Jlaboparopnas pabota 5 15 15 35
TectupoBanue 5 15 15 35
DK3aMeH 30
HToro MakcumyM 3a 10 30 30 100
epuos
Hapacraromum nrorom 10 40 70 100
3 cemecTp
3auéT Cc OLEHKON 5 15 15 35
JlaGopaTtopnas pabota 5 15 15 35
TectupoBanue 10 10 10 30
Hroro makcumym 3a 20 40 40 100
epUoL
Hapacratomum ntorom 20 60 100 100
4 cemecTp
JlaGopatopHas paboTa 15 15 15 45
TecTtupoBanue 5 5 15 25
DK3aMeH 30
HToro MakcumyM 3a 20 20 30 100
epuos
Hapacraromum nrorom 20 40 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Ta6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bBater Ha aTy TEKyIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMaNbHOI cyMMBI OaiioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

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

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

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

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

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

2. Casensbes, . B. Kypc ob6meit ¢pusuku : yauedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Towm 2 : DIeKTpU4YECTBO U MarHeTU3M. BOJHBI.
Ontuka — 2019. — 500 c¢. [DOnexTpoHHBIN pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/113945.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Casenbes, U. B. COopHUK BOMPOCOB | 3a11a4 1o obmeit ¢pusuke : yaueonoe nmocodbue / U. U.
CasenbeB. — 9-¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 292 c¢. [DnekTpoHHBIH pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3agaum mo ob6mieit ¢pusuke: YueOHOe mocodue [DNeKTpOHHBIN pecypce] : yueo.
nocobue — DnexTpoH. nad. — Cankrt-IlerepOypr : Jlanp, 2018. — 420 ¢ [DnekTpoHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/99230.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0CO0ust

1. MexaHuka: Y4eOHO-METOIUYECKOE MOCOOUe MO ayAUTOPHBIM MPAKTUYECKUM 3aHIATUSAM U
camocTosATenbHOI padote / HO. A. I'pubos, A. A. 3enun - 2018. 64 c. [DnekrponHsIii pecypc]: — Pexxum
nocrtyna: https://edu.tusur.ru/publications/7662.

2. MonekynsapHas Gu3nka U TEPMOJUHAMHKA: YYEeOHO-METOIUYECKOE TTOCOOUE TT0 ayTUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATENbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. DIEeKTpUYecTBO M MarHETU3M: Y 4eOHO-METOAMYECKOe MOCOOUe TI0 ay TUTOPHBIM MPAKTHIECKUM
3aHATUSAM U camocTosTensHO padore / FO. A. Bypauesckwuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7729.

4. Konebanus M BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHME MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesibHON padote / A. C. Kiiumos, A. B. Menosnuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7652.

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

7. KunemaTuka paBHOYCKOPEHHOTO BpalieHus: MeToauyeckue yka3aHus K jabopaTopHoi padoTte
/ B. A. bypnosunun, JI. A. Tposia - 2012. 13 c. [DnekTpoHHBIH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/923.

8. Onpenenenre OTHOIIEHUS TEINIOEMKOCTEN raza Mmetogaom Kiiemana-Jlezopma: Meroauueckue
yKaszaHus K yabopatopHoit pabote / E. B. UBanosa - 2005. 10 c. [DnexkTpoHHbIi pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/924.

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

10. U3ydyeHue 3aTyxammuxXx JJIEKTPOMArHUTHBIX KoJieOaHuWi: MeToauyeckue ykKa3aHUS K
nabopartopHoii pabore / B. A. bBypnosumun, JI. A. Tposu - 2007. 14 c. [DnexTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/862.

11. Buemnuii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyinsl DWHIITEIHA:
Metonndeckue ykazaHus K jabopatopHoit pabore / M. B. ®enopos, B. A. bypnosunun - 2009. 11 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/851.

12. UccnenoBanue cnekTpa aTroMa Bojopoaa: MeToandeckne yka3zanus K JabopatopHoi padore /
H. A. 3axapoB, A. M. Kupunnos - 2011. 18 c. [DnexkTpoHHbIN pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/917.

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

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

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

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

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

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

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

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

JlaGopatopusi TepMOJUHAMUKHU: yuyeOHast ayIUTOPHUs [JIsl MPOBEICHUS 3aHATUN MPAKTUYECKOTO
TUMa, yueOHas ayIuTOpus Ui MPOBEACHHUs 3aHATUH 1abopaTtopHoro tuna; 634034, Tomckas o6nacTs, T.
Tomck, Bepmmnuna ynuua, 1. 74, 223 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

CornacoBaHa Ha noptane Ne 53239 21


https://edu.tusur.ru/publications/7691
https://edu.tusur.ru/publications/923
https://edu.tusur.ru/publications/924
https://edu.tusur.ru/publications/7646
https://edu.tusur.ru/publications/862
https://edu.tusur.ru/publications/851
https://edu.tusur.ru/publications/917
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- JJaGopaTopHbIif MaKeT MO0 TEPMOJAMHAMHUKE - 6 IIT.;
- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUM;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi MEXaHUKU U MOJIEKYJISIPHON (PM3MKH: yueOHas ay TUTOPHS ISl IPOBEICHUS 3aHATUI
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 232 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- JlJabopaTopubie MakeTsl: "Monekymspaas ¢usuka" - 10 mr., "Magarauk Obep6eka" - 10 mT.,
"Mamuna AtByna" - 3 wr., "MoMeHT unepuun" - 4 mr.;

- Konrponnep usmepennii - 10 wr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATENbHONU paboOThl HCIIOIB3YIOTCS yYeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPBHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 OOecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aloUMXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IIPpOCMOTpA.

CornacoBaHa Ha noptane Ne 53239 22



[Ipu 3aHgATHAX ¢ OOYyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

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

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Haspanna pasnenos (tem) PopmupyemEIe ®opmbl koHTpoIsi | OueHounsie marepuans (OM)
JUCUHUTLTUHBI KOMIIETEHIIUH
1 Mexanuka OIIK-1, OIIK-2 |JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
2 MonekynspHas Gu3nKa U OIIK-1, OIIK-2 |JlaGopaTopHas Tembl 1abopaTopHBIX paboT
TEPMOJIMHAMHKA pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
3 DnexkTpruuecTBo OIIK-1, OIIK-2 |JIaGopaTopHas Tembl 1abopaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
4 DyeKTpOMarHeTu3m OIIK-1, OIIK-2 |JlabopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
5 Konebanust 1 BOJIHBI OIIK-1, OIIK-2 |3auér c oLeHKon Ilepeuens BOPOCOB JyIst
3aueTa C OLEHKOM
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
6 BonnoBas onTuka OIIK-1, OIIK-2 |3auér c ouenkoit  |IlepedyeHs BonpocoB s
3a4era ¢ OLEHKOM
JlaGopatopHas Tembl m1abopaTOpHBIX PadoOT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
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7 KBaHTOBast ONTHKA U OIIK-1, OIIK-2 |3auét c ouenkoit  |Ilepeuenp BOpoCcoB st

KBaHTOBasi MEXaHHKA. 3a4eTa ¢ OLCHKON
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3a/IaHU

8 AtomHas puzmka OIIK-1, OIIK-2 |JlaboparopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb

TECTOBBIX 3a/IaHUN
OK3aMeH [TepeueHs sK3aMEHAIIMOHHBIX
BOIIPOCOB

9 ®dusuka TBEpIOTrO TENA. OIIK-1, OIIK-2 |JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIi nepedeHb

TECTOBBIX 3a/IaHUM
OK3aMeH [TepeueHs YK3aMEHAIIMOHHBIX
BOIIPOCOB

10 ®u3uka aTOMHOrO sapa U OIIK-1, OIIK-2 |TectupoBaHue [IpumMepHbIil TEpeYeHb

AIIEMEHTAPHBIX YACTHII. TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuens IK3aMEHAIIMOHHBIX

BOTIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkama oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Onenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHUE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
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 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUpPOBaHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT

BOCIPOW3BOJIUT CBOU 3HAHHS YCTHO, MUCbMEHHO WM B JJIEMOHCTPUPYEMBIX
JEUCTBHUSX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

. Touka ABMXKETCS W3 LEHTpPA CIOUPaAIU C paBHOMEpPHO yObIBarIieil ckopocThio. [Ipu aTom
BEJIMYMHA IIOJTHOTO YCKOPEHHUS TOUKH ...

BapuanTs! 0TBETOB:

1. ymeHbIaercs;

2. yBEIIMYUBACTCS,

3. HEe U3MCHSCTCH,

4. paBHa HYJIIO.

. Ha aGcomtoTHO TBepaoe Teno AeiCTBYeT MOCTOSHHBIA MOMEHT cuil. Kakue U3 mepeuncieHHbIX
HWKE BETUYMH U3MEHSIIOTCS 110 JINHEMHOMY 3aKOHY?

BapuanTs! 0TBETOB:

1. yrioBasi CKOpOCTb U YIJIOBOE YCKOPEHHE

2. MOMEHT UHEPIIMU U MOMEHT UMITYJIbCa

3. yriioBasi CKOpOCTh 1 MOMEHT UHEPIIUU

4. yrinoBasi CKOPOCTb I MOMEHT UMITYJIbCA

. BenuunHa MOMeHTa UMITyJIbCa TeJa U3MEHSETCS C TEYEHUEM BPEMEHHU Mo 3aKkoHy L=t(t+2) .
Ecnu B MOMEHT BpeMeHH 2 ¢ YyIIoBOE YCKOPEHHUE COCTaBIsET 3 paja/c2, TO MOMEHT HHEPIIHH
tena (B equauiiax CU) pageH ...

BapuanTs! 0TBETOB:

1.22.13.0,54.4

. Ha koHI1ax HEBECOMOT0 CTEP KHS 3aKPETUICHBI JIBa MaJ€HbKUX MAaCCUBHBIX Iapuka. CTepkKeHb
MOKET BpAIIAThCs B TOPU3OHTAJIBHON MJIOCKOCTH BOKPYT BEPTHKAJIBbHOW OCH, MPOXOIAIIECH
yepes cepeuny crepkHs. CTepkeHb pacKpyTHJIU A0 yrioBoi ckopocTu ®. [lon aefictBuem
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TPEHUs CTEPKEHb OCTAHOBUJICS, MPU 3TOM BbiAenuioch 4 J[k TtemnoTel. Ecnu cTepxenn
PACKPYTHTh 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJICIUTCS
KOJIMYECTBO TEIUIOTHI (B [[X), paBHOE ...
Bapuanter otBetoB: 1.0,52.23.14.4

. TennmoBas mamuua pabotaer mo nukiay Kapuo. Ecium temmepatypy HarpeBatens u

XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JuHaKoBY10 Beauuuny AT, To KIIJI nukia ...
BapuanTsl oTBeTOB: 1. yBeauUuTCAa 2. HE U3MEHUTCS 3. yMEHbIIUTCS 4. AN OTBETA
HEJ0CTAaTOYHO JaHHbBIX

. Bo ckonbko pa3 yBeIUUHTCS CpeIHEKBaapaTHuecKasi CKOPOCTh MOJIEKYJI UJeaIbHOrO Ta3a Mpu

MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
Bapuantel otBeToB: 1. He u3menutcs 2. 0,5 3.2 4. 4

. Ot xakoi u3 MNPUBCACHHBIX HUXKC BCIWYUH, XapaKTCPUIYIOIINX MOJICKYJIBI, 3aBUCHUT JaBJICHUC

HIeaIbHOro rasa’?

BapuaHThl OTBETOB: 1. CUJIBI NPUTSIKEHUA MEXIY MOJIEKYJaMHU 2. KHHETUYECKOU HEPTUHU
MOJIEKYJd 3. CHJbl OTTAJKMBAHUS MEXIY MoOJieKyJlaMu 4. MOTEHUHAJIbHOW SHEPTUU
B3aMMOJICHCTBUS MOJIEKYJI

. I[J'IH HSOJIHPOBEIHHOP'I CHUCTEMBI B paBHOBCCHOM COCTOSAHUH SHTPOIHNA CUCTEMEL. ..

BapuanTel oTBeTOB: 1. MUHMMabHA 2. MaKCHUMalibHA 3. UMEET cpeaHee apupMeTUIECKoe
3HaueHHe 4. UMEET OTPULATEeNIbHOE 3HAUCHUE

. BexkTop Hamps>KeHHOCTH 3JIEKTPOCTATHMYECKOIr0 MOJISl, CO3JaHHOrO0 MEXAy OOKIagKaMu

IUIOCKOTO KOH/IEHCATOpa HalpaBJeH. ..
BapuanTter oTBeTOB: 1. OT OTpUIATENBHON OOKJIAAKU K TMOJIOKUTEILHONW 2. B CTOPOHY

BO3pacTaHus MOTEHIIMaja 3. mapaieabHo oOKIagKkaM 4. B CTOPOHY yObIBaHMSI MOTEHIIMANA

Todeunsbrit 3apsa +q HAXOAUTCS B IIEHTpE chepruieckoit moBepxHocTu. Ecinu mo6aButh 3apsa —q

BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUUYECKOTO MO

4yepe3 MOBEPXHOCTH CepHl. ..

Bapuantsl oTtBeTOB: 1. yBenuuutcs [IpoBepeHo B reHepaTope 24 2. yMEHBIIUTCS 3. paBEH HYJIIO

4. He U3MEHHUTCA

MaruuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 1O 3aKoHy D=t(2-

t) MB6. Uemy paBua 3/[C uHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?

OTBeT NpeacTaBUTh B MUJUTUBOJIbTAX.

Bapuante! otBetos: 1. 40 2. 10 3. 20 4. 30

3apspKeHHas 4acTHIlA BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHIEHANKYISIPHO MarHUTHBIM

CWJIOBBIM JIMHUSAM. TpaekTopreil ABHKEHUS YaCTULIbI SIBIISIETCA. . .

Bapuantel orBeTOB: 1. ipsimas 2. mapa6osia 3. ciupaiib 4. OKpy>XKHOCTb

Kax cBs3anb1 Mmexxy coOoit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

Bapuanter orBeToB: 1. DHeprus (W) nponopironanbHa ammntyae (A) B 4-oif cTeneHu 2.

Oueprus (W) nponopuronanbHa ammutyae (A) 3. Dueprus (W) mponopiinoHaabHa KBapaTy

aMmruty bl (A) 4. Dueprus (W) nponopuroHanbHa aMiutyae (A) B 3-oi cTeneHu

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 go 250 nd. Kak npu

ATOM M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuanTtsl oTBeTOB: 1. yMeHbIIMIach B 4 pa3za 2. yMEeHbIIWIACh B 2 pa3a 3. yBeauuuiach B 4

pasa 4. He U3MEHUJIach

IIpu pe3onance...

BapuaHTsl oTBeTOB: 1. pe3ko pacTeT yacToTa KojieOanui 2. kojseOaHus 3aTyXaroT 3. yactora

Kosie0aHui paBHA HYJIO 4. COBNAAAET YacTOTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHu

Kak Ha3bpIBalOTCs BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM

IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

Bapuantel otBeTOB: 1. monepeunsie 2. MpoIoibHbIE 3. COOCTBEHHBIE 4. KOTEPEHTHBIC

[Ipu mabmonenun nHTepdPepeHnuu GuoneToBoro ceera B onbiTe OHra pacctosHue Mexmay

COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecinu uctounuk ¢uoneToBoro csera

3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO

paccTosiHUE CTAHET PABHBIM ... MM.

Bapuante! otBeroB: 1. 1,332.33.14. 1,5

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY

napaieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO

cBera noBepHynack Ha yroia 30 rpaaycoB. [lone 3peHus nonaspuMeTpa CTaHET COBEPLICHHO
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TEMHBIM TP MUHUMAaJIbHOU TONIIKHE (B MM) IJITACTUHKH, paBHOH ... [IpoBepeHo B reHepaTope
25

Bapuantel otBetoB: 1.22.43.64.8

Ha nuadparmy ¢ KpyriabsiM OTBEPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapajielbHbIN
My40K cBeTa AJAuHOW BoaHbI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3KkpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

Bapuantel otBeToB: 1.82.43.94.5

[To Mmepe HarpeBaHUs Tella €T0 CBEUCHHE M3MEHSETCs clenyromuM oopazom. [Ipu koMHaTHOM
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaercs. [lo mepe moBbleHus
TEMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenbiii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MPU HarpeBaHUU OOBACHAIOTCA

BapuanTter orBetoB: 1. 3akoHom Credana-bonpnmana 2. 3akonom Kupxroda 3. u3
MPUBEICHHBIX BapHUAHTOB HET BepHOro 4. 3akoHaMu cmelleHus BuHa

9.1.2. IlepeyeHb IK3aMeHANUOHHBIX BONIPOCOB

KuHeMaTuka moctynaTesIbHOTO IBUIKEHUS.
KuneMatuka BpamareabHOro JBUKEHMSL.
JlnHaMuKa MaTepUaJIbHOU TOYKHU.
Kunernueckas sneprust. Pabota 1 MOUTHOCTb.
KoHncepBatusHble cuibl. [loTeHnanbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEpruen 1
CHJION.
OCHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOTO JBM)KEHUS OTHOCUTEIBHO HEINOJBH)KHOU
TOYKHU.
YpaBHEHME TUHAMUKYU BPAIIATEILHOIO JBUKEHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.
MowmenT unepuuu, reopema lllrelinepa.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

3aKOH COXpaHEHHUs] MOMEHTa UMITyJIbCa.

MonexymnspHasi GU3UKa U TEPMOJINHAMHKA.
Buytpennss sueprus. Temnora u pabora. [lepBoe Hauano Tepmoannamuki. 2. Kinaccuueckue
CTaTUCTHKH ((QYHKIMA pacipenesieHus: MakcBena).
Haubonee BeposiTHasA, cpeiHAs KBaJpaTUUHAsA U CPEAHssI apudMeTH4ecKast CKOPOCTH MOJIEKYJT
rasa.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
Tennoémkocts raza. ®opmyiia Maiiepa.
YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa. Msomnpoueccsl.

Anmabarudeckuii mporecc. [lomuTponuueckue mpoecchl.

Oo6parumsrii ukn Kapho.

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

Ontponus. PU3NUECKU U CTATUCTUYECKUIN CMBICI SHTPOIIUH.

OneKTpOMarHeTUsM.
OnekTpuyeckoe nose. Hanpssk€HHOCTE 2iekTpudeckoro noisd. Cunosble nuHuM. [IpuHnun
CYIEPIO3ULUH ICKTPUYECKUX TOJIEH.
Teopema Octporpazackoro-I'aycca 1 BEKTOpa HapsKEHHOCTH AyleKTpudeckoro noss. [lomne
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.
[Torenuman. Pabora cun snekrpocraruyeckoro nois. Llupkymsaius BeKTopa HanpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.

CBs13b MeX 1y HAIPSPKEHHOCTHIO 3JIEKTPOCTATUYECKOTO OIS U TOTeHIManoM. PacueT pazHoCTH
MOTEHIUAIOB MEXKIY TOUKaMH MoJisi (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHON MIOCKOCTHIO,
IByMsi OECKOHEUYHBIMH 3apsKCHHBIMU IIJIOCKOCTSAMHU, CPEepHUYECKON MOBEPXHOCTHIO,
IPOBOSIINM IIAPOM).
ITonstpusanus qUAIEKTPUKOB.
N3menenue BekTopoB E u D Ha rpanune paszaena 1Byx IUIJIEKTPUKOB.
Pacnpenenenue 3eKTpUUYECKUX 3apsANOB Ha MPOBOJHMKE. Hanpsok€HHOCTH mosst BOIU3H
IIOBEPXHOCTHU 3aPS’KEHHOIO IIPOBOIHUKA.
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OnexkTpoasmxkymas cuia. O600mEHHBIN 3akoH OMa 711 HEOTHOPOTHOTO yYacTKa e .
Pabota, momHoCTh, 3akoH [[xoymnsa-JIenma.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

CraTuyeckoe MarHMTHOE MOJIe B BakyyMe. BeKTop MarHUTHOW MHAYKIUHU. 3aKOH buo-
CapapalJlamnaca.

MarnutHoe moJjie KpyroBoro Toka. MarHuTHoe moJie ABMXKYILIErocs 3apsaa. 3akoH Amrmepa.
Cuna, neficTByIoIIas Ha IPOBOJIHUK C TOKOM B MarHUTHOM TIOJI€.

Cuna JlopeHna. /[BmxeHue 3apsSyKEHHOM YaCTUIBI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

Dddext Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnutHoe nose B BeuecTBe. HamMarHn4eHHOCTh U HAaPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBMKyas cuia (3.4.c.) MHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIUH.
SBneHne caMOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenus Makceia.

KonebGanus 1 BOJIHBI.

XapaKTepUCTUKU TAPMOHUIECKUX KOJICOaHMA.

CroxeHue rapMOHUYECKUX KOIeOaHMIA.

KBazucranuonapueie Toku. CB0OOAHBIE 3JIEKTPOMAarHUTHBIE KojleOaHUsS B KOHType Oe3
AKTHBHOT'O COIPOTHBIICHUS.

CB0OOIHBIE 3aTyXalOIINE AIEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

BriHyX1€HHBIC IEKTpUUECKUE KoaeOanus. SIBnenne pe3onanca. [lepeMeHHBII TOK.
VYpaBHeHUs ITOCKOH U ChEepUIECKOI BOJIH.

Hanoxxenne (natepdepenius) BoaH. CTOSIYME BOJTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onituueckuii 3¢ ekt Jommepa.

ONeKTPOMarHUTHbBIE BOJIHBL.

DHeprus MMEKTPOMAarHUTHOU BOJIHbI. UHTEHCUBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBI.
BonHoBas 1 kBaHTOBas ONTHKA.

Nutepdepentus ceera. Merox IOura. [llupuna nonoc natepdepenHunn.

HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKHU.
Konrsna HeroToHa.

Hudpakmus ceera. [puniun [oirenca-dpenens.

Merton 300 @penens. 30HHAs IACTUHKA.

Judpaxius Ha KpyTJioM OTBEPCTUN U HETPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Hudpaknmonnas pemeérka.

CrnextpanbHoe pasziioxenue. Pazpemaronias cnocoOHOCTh pEeHIETKH.

Judpakmus Ha TpOCTPAaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu OTpaxxEeHUH U NpeJIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnoca.

TennoBoe uznmydyenue. 3akon Kupxroda.

3akon Credana-bonpmana. 3akon cMmemenus Buna.

®opwmyina [Lnanka.

Buemnnii pororddexr.

®dotonsl. OnbIT boTte (MeTon coBnaaeHuit).

Dddext Komnrona.

TopMO3HOE PEHTTEHOBCKOE U3ITydyeHHE. XapaKTepUCTHUECKOE PEHTI€HOBCKOE U3TyUEeHHE.
JlaBneHue cBeTa.

ATtomHas ¢u3uKa, 3JIEMEHTH KBAaHTOBOW MEXaHUKH W (U3UKU TBepAoro Tena. 1.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

OnemeHnTtapHas Teopusi bopa. OnbiT @panka u ['epia.

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.
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Bonnosoe ypaBuenue llpenunrepa. ®usnveckuii cMpicn ‘V-GyHKIUN.

KBaHTOBaHUME 3HEPrUHU JIEKTPOHA B OTHOMEPHON MOTEHIIMAIBLHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit IlTepHa u ['epnaxa.

Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.

[[lupuHa cniekTpaibHbIX TUHUN. TOHKasA CTPYKTYpa CIEKTPAIbHBIX JUHUHN. 12. BhIHYKIEHHOE
u3inydenue. Jlazepsl.

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.

[TonsTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOpMaJIbHBIX KOJeOaHUM pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jledas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

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

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEeKTPONPOBOJHOCTh METAIITIOB.

[Ipupona ceepxnpoBoaumoctu. KauectBennsie nosioxkenus teopuu bBKII 22. CobcTBenHas
MIPOBOAMMOCTH TOJTYTIPOBOJHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHUH (HOoTOIPdEKT).

TepMonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlepedyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

. Kunemaruka. I[locrynarensnoe npuxenue. [lyte. [lepemenienue.

CkopocTb: cpenHsisd, MTHOBEHHas. MOyJb ¥ HallpaBI€HUE CKOPOCTH.

. yCKOpeHI/IeZ TAHTCHIOHUAJIBbHOC, HOPMAJBHOC, ITOJHOC. ypaBHeHI/ISI KHHEMATHUKU OJ1d

PaBHOYCKOPEHHOI'O ABM)KEHUS.
PaBHOMEpHOE BpalaTenbHoe IBUKeHUE. CBA3b JTUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe 1BUKEHHE TBEPJOrO TENA: YIJI0Basi CKOPOCTh, YIJIOBOE YCKOPEHUE. Y paBHEHUS

KMHEMAaTUKHA PAaBHOYCKOPEHHOI'O BPAILATEIbHOTO ABUKCHUS.
IlenTp Macc cucTeMbl MaTepHUAIbHBIX TOYEK. /IMHAMHUYECKOE YpPABHEHUE NBUKCHUSA LICHTPA
Macc.

Junamuka. 3akonsl HetoToHa. [IpuMenenne BTOporo 3akoHa.

Cuna. [IpuHuun cynepnio3unuu cuil. PaznoxeHue cuin Ha cocTaBisomue. Buast cui.
Heunepuuanbablie cuctemsl orcueTa. Cuiia MHEPLUU.

LlentpoOesxHas cuna. BiausiHue eHTpOOeKHOW CHITBI HA CUITY TSDKECTH.

Kunernyeckast 3Heprusi Bpallaromierocs tenia.

MOMEHT CUJIBI 1 MOMEHT UMITYJIBCA OTHOCUTEIBHO TOUYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI UMITYJIbCA.

Pa6oTa n momHOCTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTALIMOHHAS, TSAKECTH, YIpyrasi, TPEHHUs.
KoncepBatuBHble cuiibl. [loTeHIIManbHas S3HEPIUsL.

MoMeHT umnynbca Bpamaromnierocs tena. [losyyeHue ypaBHeHUs TUHAMUKYU BpallaTeIbHOIO
JBUKEHHSI OTHOCUTENIBHO HEIIOABUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKH IOCTyNaTelbHO ABMKEHMA. LleHTp macc. YpaBHeHue
JIBUJKECHHUS LICHTPA Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/IL.

23. CB43b CWJIBI U IOTEHLUAIBHON YHEPTUH

9.1.4. Tembl J1a00paTOPHBIX PadoT

I/ISY‘ICHI/Ie KHMHEMATHUKU BPpAIIaTCIbHOI'O ABUXXCHUSA.
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N3ydenue pacnipenenenus Makcsemnia.

W3ydeHue 31eKTpoCTaTUYECKOTo Mo Ha MOJEIH.

Onpenenenue qUAIEKTPUUECKON IPOHUIIAEMOCTH TBEPIBIX AUIIEKTPUKOB.

W3y4yeHre MarHUTHOTO TOJISl KPYTOBOI'O TOKA.

N3yuenune 3aryxaromux KoJeOaHui.

N3yuenune BBIHYKICHHBIX KOJICOAHUH.

Nzydenne nutepdepeHun 1a3epHOro U3IydeHuUs.

Nzydenne qudpakiuu OT MEH.

N3ydeHne TerioBoro U3my4eHus.

11. Usyuenue BHemHeTo GoTorddexra.

12. W3yueHue cnekTpa Boaopoaa.

13. OmnpeneneHue MMUPUHBI 3aMPEIICHHON 30HBI 1T0 TEMIEPATyPHON 3aBUCUMOCTH 0OpaTHOTO TOKa
UoJa.

14. W3yuyeHue TYHHEJIBHOTO JUOAA.

15. Usyuenue BHyTpeHHEro (hoTodddexraro

._.
S I

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOU JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBANTE IPOYUTAHHOE U 3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJgaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSMH 370pOBbSI U MHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa

K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
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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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