MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 1,2

Cemectp: 2, 3, 4

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpEMCHU

No Bupl yueOHO# nesTebHOCTH 2 cemectp | 3 cemectp | 4 cemectp | Becero | Enunuist
1 |Jlexkunmn 36 36 24 96 4acoB
2 |IlpakTnueckue 3aHATHUS 34 34 24 92 4acoB
3 |JlaGopaTopHbie pabOTHI 20 20 20 60 JacoB
4 |Bcero aynuTOpHBIX 3aHATHM 90 90 68 248 4acoB
5 |CamocTtosiTenbHas paboTa 90 54 76 220 4acoB
6 |Bcero (6e3 ax3ameHa) 180 144 144 468 4acoB
7 |IloaroroBka M cava SK3aMeHa 0 0 36 36 4acoB
8 | O0mas Tpy10eMKOCTh 180 144 180 504 JacoB
5.0 4.0 5.0 14.0 3.E.

HuddepennmpoBanHblii 3a4eT: 2, 3 ceMecTp
Ox3ameH: 4 cemecTp

IOKYMEeHT MOATMCAaH IPOCTOI 3JIEKTPOHHOT HO,ELI'[I/ICblOTOMCK 2018
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokost Ne 125 ot « 24 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U oo0peHa Ha 3acefaHuu Kadeapsl GU3MKH «  » 20 rona, MPOTOKOI
Ne .

Pa3zpaboTunku:

Honent kadenps! Gpusuku (huznkm) A. B. JIsiunn

JlonieHT kadeapsb! Guzuku (HU3MKN) JI. B. OpnoBckas

3aBeayromumii odecreunBaronieii kad.
¢buzukn E. M. Oxkc

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBeyIOUIHii BBITyCKaroIeH Kad.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

Jouent xadeapsl Gpuznku (Gu3uku) A. B. MenoBHuk

ITpodeccop kadenpsl IPOMBITUICH-
Hol snekTporukH (I1p2) H. C. Jleroctaes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

JlaTth anexBaTHOE COBPEMEHHOMY YPOBHIO 3HAHHI MPECTABIECHNE O HAYYHON KapTHHE MHUDPA;

Cdopmuposars y crynerntoB TYCYP nenoctHoe npeactaBieHue o (GU3MUECKHUX MPoIeccax U sB-
JICHUSX, MPOTEKAIOIINX B IPUPOJIC;

CdopmupoBarh MOHUMaHUE BO3ZMOKHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHUS TIPUPOIBI
Y BJIQJICHUS UMW Ha YPOBHE, HEOOXOIMMOM JIJIsi PEIICHHS MPAKTHYECKUX 3a7[a4, BO3HUKAIOIINX MPHU BbI-
MOJTHEHUH TPOPECCUOHATBFHBIX 00S3aHHOCTEN M YMEHUS UCIIOJIh30BaTh OCHOBHBIC MPUEMBI U METOABI 00-
PabOTKH ¥ MPECTABICHUS YKCIIEPUMEHTAIBHBIX JTaHHBIX;

CdopmupoBarh CIOCOOHOCTH BBISIBIIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJIEeM, BO3HUKAIO-
X B XOJIe TPO(PECCHOHANTBHON IEATETLHOCTH U YMEHHUE NPHUBJICKATh JIJISI UX PEIICHUS COOTBETCTBYIO-
muii pU3MKo-MaTeMaTHUECKHH anmapar.

1.2. 3agaun JIMCHMIIINHBI
— OcBoeHHE CTYIEHTaMH U YMEHUE UCIIOJI30BaTh:
—  OCHOBHBIX TIOHATHH, 3aKOHOB U MojieJiel (DU3UKH,
—  METOJIOB TEOPETHUYECKOT0 1 SKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUN B (DU3HKE;
—  METOJIOB OIICHOK MOPSIKOB (PH3NICCKUX BEITUIHH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Huctumnuna «Pusuka» (b1.6.7) otHOCHTCs K 610Ky 1 (6a30Bast 4acTh).

[IpenmecTBYIOMMUMH JUCIUIUIMHAMHE, (POPMUPYIOIIMMHU HavyalbHbIC 3HAHUS, SBISTIOTCS: DH3HKa,
Maremaruka, TBepaoTenbHAs MEKTPOHUKA, T€OpEeTHUECKUE OCHOBBI IEKTPOTEXHUKH, DHU3MKaA KOHJICH-
CHPOBAHHOTO COCTOSTHUSI.

[Tocnenyromumu qucuuIuiMHamMu sBisitoTes: dPusnka, bezonacHOCTh KU3HEAEATEIbHOCTH, Baky-
yYMHasl ¥ IJIa3MEHHAs AJIEKTPOHHMKA, KBaHTOBas M ONTHYECKash JIEKTPOHUKA, MaTepualibl SJIeKTPOHHOM
TeXHUKHU, HanoanekrpoHuka.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHI:

— OIIK-1 cnocoOHOCTBIO MPEACTABIAT AEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydyHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOKEHHUH, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

— OIIK-2 cnocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYUYHYIO CYITHOCTH MPOOJIeM, BO3HUKAIOIINX
B XOJIe MpOo(ecCHOHATbHON AEATENBHOCTH, NPUBJIEKATh AN MX PELIEHHsS COOTBETCTBYIOLIMHM (pU3HKO-
MaTeMaTU4ECKUH arapar;

— OIIK-5 cnocoOHOCTBIO MCTIOIB30BaTh OCHOBHBIE IPHEMBI 00paOOTKU U MPEACTABICHUS JKC-
NEPUMEHTAJIbHBIX JaHHBIX;

B pesynbrate nzyueHust JUCHUIUIMHBL 00y4JaroIUICs TOKEH:

— 3HATh OCHOBHbIC (PU3HUYECKUE SABICHUS, PyHIaMEHTaIbHbIC MIOHATHS, 3aKOHBI U TEOPHH KJIAC-
CHYECKOU ¥ COBPEMEHHOH (PH3UKH.

—  YMeTb BBIJCJIATh KOHKPETHOE (PU3MUECKOE COEpKaHUE B MPUKIAJHBIX 3a7adax CBOEH Oymy-
el TpodecCuoHaIbHOM e TeFHOCTH.

—  BJIA/IeTh HAaBbIKAMM HMCIIOJIb30BAHUS OCHOBHBIX MPUEMOB U METOI0B OOPaOOTKHU HKCIIEPUMEH -
TaJIbHBIX JIaHHBIX.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO0mast TpyI0EMKOCTh TUCHMIUIMHBI cocTaBiseT 14.0 3aueTHBIX €IMHUIBI M Mpe/CTaBlIeHa B Ta-
omuue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUTHHBI

Bunsr yueOHOI nesSTENbHOCTH Bcero uacos CemecTpsl
2 cemecTp 3 cemecTp 4 cemectp
AynuTtopHble 3aHATUSA (BCETO) 248 90 90 68
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Jlexknnn 96 36 36 24
[IpakTHueckue 3aHATU 92 34 34 24
JlaGopatopHble pabOThI 60 20 20 20
CamocrositenbHas paboTa (Bcero) 220 90 54 76
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 72 38 18 16
pabotam

IIpopaboTka JTEeKIIMOHHOTO MaTepuaa 58 18 10 30
[ToaroroBka K MpakTUUYECKUM 3aHATHUSM, 90 34 26 30
ceMHUHapaMm

Bcero (6e3 sx3amena) 468 180 144 144
TToaroroBka u caada dK3aMeHa 36 0 0 36
OO6mias Tpy1I0€MKOCTb, 4 504 180 144 180
3aueTHble EquHuib 14.0 5.0 4.0 5.0

5. Conep:xanue TUCUMILIIHHBI

5.1. Pa3aennl AMCHUILIAHBI M BHALI 3AaHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
Mpax. | JTa6. Can, | TACOB dopmupyeMbl
HasBanwusi pa3nenoB IuCHUTLITUHBI Jlek., u (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIETEHIIUU
Ha)
2 ceMecTp
1 Mexanuka 10 6 8 20 44 | OIIK-1, OIIK-
2, OIIK-5
2 MonekynsipHast GU3uKa U TEPMOIIHA- 8 8 4 20 40 |OIIK-1, OIIK-
MHKa 2, OIIK-5
3 DEeKTpUYECTBO 10 10 4 28 52 |OIIK-1, OIIK-
2, OIIK-5
4 DIeKTpOMarHeTu3M 8 10 4 22 44 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 36 34 20 90 180
3 cemecTp
5 Konebanust ¥ BOJIHBI 10 10 8 18 46 |OIIK-1, OIIK-
2, OIIK-5
6 BonHoBas onTuka 10 14 4 16 44 | OIIK-1, OIIK-
2, OIIK-5
7 KBanToBas onTuka 16 10 8 20 54 | OIIK-1, OIIK-
2, OIIK-5
Hroro 3a cemectp 36 34 20 54 144
4 cemectp
8 AtomHas usmnka 10 12 10 18 50 |OIIK-1, OIIK-
2, OIIK-5
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9 ®usuka TBEpOTO TEIa

10

38 64

OIIK-1, OIIK-
2, OIIK-5

HBIX 9aCTHI]

10 ®u3zuka aTOMHOTIO fA/ipa U 3JIEMEHTap- 6 4 0

20 30

OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp

24 24 20

76 144

Hroro

96 92 60

220 468

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIHSIM)

HaszBanus paznenos

CopeprxaHue pa3aesioB TUCIUATITUHEI (110
JIEKIIHSIM)

TpynoemkocTs,
q

dopmMmupyemble
KOMIIETCHIIUU

2 ceMecTp

1 Mexanuka

Brenenne. ®usnka B CHCTEME €CTECTBEH-
HBIX HayK. OO1m1as cTpykTypa Kypca pU3uKy.
Mexannka. OCHOBHbIE KHWHEMATHYECKUE Xa-
PaKTEepUCTUKU MOCTYNATETFHOTO U Bpallia-
TEJIBHOTO JBIKeHMs. VIHepLuanbHbIe CUCTe-
MBI 0Tcué€Ta ¥ 3aKoHbl HptoToHa. CHilbl B Me-
xaHuke. Pabota u KMHETHYECKast SHEPTHSL.
KoHcepBaTuBHbBIE CHIIBI U TOTEHIIMATbHAS
sHeprus. CBsi3b MEXy CHIION U TIOTEHIIH-
aJbHOM SHEpruen. 3aKOoH COXpaHEHUS T0JI-
HOM MEXaHWYECKOW SHEPTUH B TOJIE OTEH-
[IUANBHBIX CHJI. 3aKOH COXPAHEHUS UMITYIIb-
ca. AGCOIIOTHO YIIPYrUil MU HEYNIpYyruil yna-
pbl. HenmHepiimanbHble CHCTEMBI OTCUETA.
Cutbl uHepuMH. [[BU>KEHUE B MOJIE TATOTE-
Hus. [lonsatue abcomoTHO TBEPAOTO TeNa.
OcHOBHOE ypaBHEHUE TUHAMHUKU a0COJIFOTHO
TBEpAOTo Tena. MoMeHT uHepuuu. MoMeHT
cuiibl. MOMEHT uMIysbca. 3aKOH COXpaHe-
HUS MOMEHTa uMMynbca. Kunertuueckas
SHEprus Bpamaromierocs tena. [loctynarsr
OnHinreriHa. Knmematuka crienuajibrHON
TEOPHUH OTHOCUTEIBHOCTH. [[nHaMuka cre-
[UAIBHON TEOPUH OTHOCUTENBHOCTH. [ToHs-
THE 00 00111l TEOPUH OTHOCUTEIHLHOCTH.

10

Hroro

OTIK-1, OTIK-
2, OTIK-5

2 MonekynspHas
¢buzuka u
TEPMOIMHAMUKA

MUKpPOCOCTOSIHIE 1 MAKPOCOCTOSTHHUE.
OYHKIUUA COCTOSIHUS. YPAaBHEHUS COCTOSHUSA
UJeaIbHOTO M peaabHoTo ra3a. Pacnpenerne-
HUE DHEPTUU TI0 CTENEeHSIM CBOOOIbI. DYHK-
MU TIpoliecca. BHyTpeHHss1 sHEpTUs uie-
aIbHOTO U peanbHoro raza. Padora. [lepsoe
HavyaJi0 TEPMOJTUHAMHKHU. ArabaTuaecKuit
nponecc. TermnoéMKOCTh HIeanbHOIO ra3a.
Kpatkue cBeneHust U3 TEOpUU BEPOSITHOCTEH.
Pacnpenenenuss MosieKyl o CKOPOCTSIM U
KHHETHYECKUM dHEpTusiM. bapoMmerpudeckas
dbopmyna. Pactipenenenue MonIeKky 1o mo-

OIIK-1, OIIK-
2, OIIK-5
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TEHIUAIBHBIM 2HEPTUsIM (pacrpeescHue
bonsivana). Pacnipenenenue Makcgema-
bonbimana. CTaTUCTHYECKHI BEC U SHTPO-
niusi. OOparuMble 1 HeoOpaTUMBIE MPoIIeC-
Chbl. 3aKOH BO3pacTaHUs SHTPONUU. TpeTbe
Havaro TepMoauHaMuku. TepmoauHamuye-
CKHI CMBICI SHTpOIUU. TernoBble Maliu-
HBL. JJIEMEHTHl PU3NUECKO KHHETHKH. Ya-
CTOTa CTOJIKHOBEHUH, BPEMS U JJIMHA CBO-
OomHOTO MIpobera. SIBieHus epeHoca B ra-
3ax - quddy3us, BHyTpEeHHEE TPEHUE, TEeIIo-
MPOBOTHOCTH. 3aBUCUMOCTH KO3 PHUIIHCH-
TOB IIEPEHOCA OT AABJICHUS U TEMIIEPATYPhI
rasa.

Hroro

3 DAeKTpUYeCTBO

[ToHsiTHE AEKTPOCTATUYECKOTO HOJIS. Xa-
PaKTEpUCTUKHU IeKTpuueckoro nois Teope-
Mma ["aycca Ju1st BeKTOpa HalpsKeHHOCTH
JIEKTPOCTATUYECKOrO N0JIs B Bakyyme. [Ipu-
MeHEeHHe TeopeMbl ['aycca k pacueTy Hamnps-
KEHHOCTH dJIEKTpU4eckux nonei. Pabora
cuJ1 dneKTpudeckoro Hous. Teopema o nup-
KYJISIIUU BEKTOpa HalpsbkeHHOCTH 1ntouis. [1o-
TEHIAJ U Pa3HOCTb MOTEeHLIHAI0B. CBs3b
MEXly HaIIPSHKEHHOCTBIO Y TIOTEHIIAIOM.
PacueT noreHIHanoB NpoCTENIINX IIEKTPHU-
YEeCKUX IMOJIEH. DNEKTPUUECKOE TIOJIE TUTIO-
751 DNEKTPUYECKU U0 BO BHEITHEM
IIEKTPUYECKOM M0JIE. SIBIIEHUE MOIApU3a-
U TUANIEeKTpUKOB. [lonsspru3zoBaHHOCTD J1-
AIIEKTPUKA U TUAIIEKTPUUECKasi BOCIIPUUM-
YUBOCTb. DJIEKTPUUIECKOE CMeIIeHHe. Teope-
Ma ["aycca Ju1st BEKTOpa 2J1€KTpUYECKOTO
CMEIIEHUS. DIEKTPUIECKOE MOJIE B AUDIIEK-
TpHUKE. YCIOBUS HA TPaHMIIE JBYX JHAJIEK-
TPUKOB. DJIEKTPUUYECKOE I10JIe BHYTPH MPO-
BOJIHMKA U Yy €ro noBepxHoctu. Pacnipenene-
HUE 3apsizia B npoBoaHuKe. [I[poBoaHNKY B
IIEKTPUUECKOM I0JIE. DIEKTPOEMKOCTD
yeIMHEHHOTO NpoBoiHMKA. KoHaeHcaTophl.
OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa. JHEp-
TS 3IeKTpuyeckoro mnosst. O0sEMHas MI0T-
HOCTb dHepruu. IlocTosiHHBIN 2neKTpHYe-
ckuii Tok. Cuiia ¥ III0THOCTh TOKA. 3aBUCH-
MOCTb IJIOTHOCTH TOKA OT XapaKTEPUCTHK
HOCHTEJIEH TOKa. YpaBHEHUE HETIPEPHIBHO-
CTH JUIsl INIOTHOCTHU TOKa. CTOPOHHUE CHUJIBI
1 3.71.c. 3akoH Oma u J[xoyns - JIenna B

Qg depeHInanbHON U UHTErpaibHOM (op-
Me. MOITHOCTh TOKA. DNEKTPUUECKUN TOK B
BakyyMe. 3akoH borycnasckoro - JIeHrmro-
pa. DIEeKTpUYECKNI TOK B ra3zax. Busl razo-
BBIX paspsnoB. Monusanus raza. PexomOu-

OIIK-1, OIIK-
2, OIIK-5
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Hauus MoHOB. HecamocrositenpHbll 1 camo-
CTOSITENIbHBIN paspsiabl. BropuuHas sMuc-
cus. [Tonsarue o mnasme. [1nasma B Maraut-
HOM IIOJIE.

Hroro

4 DIeKTpOMarHeThu3M

MaruutHoe noJjie B Bakyyme. 3akoH bro-
Cagapa-Jlamutaca. Teopema 'aycca s Bek-
TOpa MarHUTHOM MHAYKIMH. Teopema o mup-
KYJISIUU BEKTOpa MArHUTHON MHAYKILIHH.
ITone conenonna u Topona. JBuxenue 3a-
PS0B U TOKOB B MarHUTHOM noze. Cuna
Awmmnepa. Cuna Jlopenna. Pabora, coBepae-
Masi IIpY NEPEMENIEHUH TPOBOAHUKA U
KOHTYypa C TOKOM B MarHUTHOM ToJie. Mar-
HUTHOE I10JI€ B BElleCcTBE. BUbl MarHeTu-
koB. HamaranmueHHocTs. BekTop HanpsokEH-
HOCTHM MarHMTHOTO NoJist. MaruuTHas npo-
HUIIAEMOCTh cpeJibl. Teopema 0 HUPKYIISIUH
BEKTOpa HANPSYKEHHOCTH MarHUTHOTO MOJIS.
SIBieHNE AIIEKTPOMAarHUTHON UHTYKIIUH.
[TpaBuno Jlenna. Dpdexr Xomna. [Ipupona
3.4.c. uHAyKuuu. Lupkynsaius Bekropa
HaNPsYKEHHOCTH BUXPEBOIO MAarHUTHOTO
noJisi. SIBnenue caMonHyKuu. MHIyKTHB-
HOCTb. B3aumuas unaykuus. Tok npu 3amel-
KaHUU ¥ pa3MbIKaHUH LIETIH. DHEPTus Mar-
HUTHOTO 10J1sl. OOBEMHAS TUIOTHOCTH SHEP-
run. BuxpeBoe anekrpudeckoe noie. Tok
cMelleHus. YpaBHeHHs: MakcBeia B UHTe-
rpaigbHON U AuddepeHunanbHon hopmax.
OTHOCHUTENBHOCTD IEKTPUUECKOTO U Mar-
HUTHOTO TOJIEH.

Hroro

OIIK-1, OIIK-
2, OIIK-5

Hroro 3a CEMCECTP

36

3 cemectp

5 KonebOanus v BOIHEL

Mexanunueckue konedanus. neansHbiit rap-
MoHMYecKHi ocrmsaTop. Juddepenunans-
HO€ YpPaBHEHHE FApMOHMUYECKOTO OCIIUILIA-
TOpa M €ro peleHue. AMIUIUTYIA, 4acToTa U
¢a3za xonebanuil. JHepPrusi rapMOHUYECKOTO
konebanust. CBOOOIHBIE 3aTyXaloIue KoJe-
0aHus OCLMIIIATOPA C TOTEPsIMU. BhIHy-
*KAeHHbIe Konebanus. CroxeHue KoneOaHuit
(Ouenus, purypsl JIuccaxy). Dnekrpomar-
HUTHBIE KojeOanust. CBOOOAHEIE KOJIEOAHHUS
- COOCTBEHHBIE U 3aTyxarolue. BeiayxeH-
Hble KoNieOaHus. Pe3oHaHC Toka U HarpshKe-
Hus. [lepemenHbI TOK. BonHbI B yripyroi
cpene. YpaBHEHHUE BOJIHBIL. [[TMHa BOJHBI,
aMIUTUTY/Ia BOJIHBI, BOJTHOBOE YMCIIO, (a3a
BOJIHBIL. Pa30Basi CKOPOCTh YIIPYTHX BOJIH B
ra3ax, KHUJIKOCTSIX U TBEPAbIX Tenax. ['pym-

10

OIIK-1, OTIK-
2, OTIK-5
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noBasi CKOpocTh. BomHOBOE ypaBHeHue.
DHepreTu4ecKue XapakTepUCTUKN YIIPYTUX
BoytH. Bextop YmoBa. aTepdepenius u au-
¢pakuus BoaH. CTosune BOIHBL. Dddext
Jormnepa B akycTHKe. DIEKTPOMarHUTHBIE
BOJIHBI. YpaBHEHUS TUIOCKUX U c(hepruecKux
BOJIH. BonmHOBOE ypaBHEHUE ISl ANIEKTPO-
MarHUTHOTO I0JIsl. DHEPreTUUeCKUe Xapak-
TEPUCTUKH JIEKTPOMArHUTHBIX BOJIH. Bek-
top IloliHTHHTa.

Hroro

10

6 BomHoBas ontuka

KorepentHocTh cBeTOBBIX BOTH. HTEphE-
pPEHLUs CBETA OT ABYX KOTE€PEHTHBIX UCTOY-
HukoB. OneiT FOHTa. MHTepdepenmms creTa
B TOHKHUX IUIEHKaX. [IpocBeTieHue ONTUKHY.
Hntepdepomerpsl. ndpakuns cBEeTOBBIX
BOoJIH. [Ipunnumn I'roiirenca-®penens. Meron
30H Openens. Judpakaus Openens Ha OT-
BepcTur U aucke. Judpakuus Opaynropepa
Ha OJTHOM IIeNH U AUPPAKIIUOHHOM peleTKe.
Paspemaronias cnocoOHOCTh ONTUYECKUX
npubopoB. [lousTHE 0 ronorpapuveckom
METO/I€ TOJTyYEHHsI U BOCCTaHOBIICHUS N300-
paxenuil. [lonspuzanns ceera. EcrecTBeH-
HBIM U NONSPU30BaHHbIN cBeT. [lonyuenue u
AHaJIU3 JMHEHHO-TIOJISPU30BAHHOTO CBETA.
3akoH Maioca. [Tonspuszanus ceera npu or-
paxxenun. 3akoH bprocrepa. /BoliHoe nmyde-
npenomienue. [Ipoxoxaenue ceera uepes
¢azoBeie macTuHKK. HTEpepenius nomus-
PH30BaHHOI'O CBETA. DJIEKTPO- U MAarHUTOOII-
Tudeckue 3QpdexTsl. BzanmopelictBre uzmny-
4yeHus ¢ BeuiectsoM. HopManbHas u aHo-
ManpHas qucnepcuu. [lormomenne ceera.
3akoH byrepa. CBs3b qucnepcuu ¢ norone-
HueM. PaccesHue cBera.

10

Hroro

10

OIIK-1, OIIK-
2, OIIK-5

7 KBauToBas onTHKa

TernnoBoe U3ayyeHNe U TFOMUHECIICHIIHSL.
CriekTpaibHbIe XapaKTEPUCTHKH TEIIOBOTO
u3Iy4deHusi. AGCOIIOTHO YepHOE TeNOo. 3aKOH
Kupxroga. 3akon Crepana — boiprmana.
3akonbsl Buna. ®opmyna [lnanka. KBantoBoe
00BSCHEHHE 3aKOHOB TETUIOBOTO U3TY4EHHUSI.
KopnyckynsipHO-BOJIHOBOM Jyain3M CBETA.
Oddexr Komnrona. /laBnenue crera.

16

Hroro

16

OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp

36

4 cemectp

8 AtoMHas pusnka

BonHoBbIe cBoOMCTBa MUKpoOUYacTHIl. | unore-
3a nie bpoins. J{udpakius MUKpOYacTHIL.
CootHouieHue HeonpenenéHHocTel ['elizen-

10

OIIK-1, OIIK-
2, OIIK-5
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Oepra. BonnoBas ¢yHKIMs, ee cTaTUCTHYE-
ckull cMbIci. YpaBHeHue lllpennnrepa.
KBanTOBast yacTuia B psMOYTOJIbHOM MO-
TEHIHAIBHOM siMe. [Iydok yactun B rone
MPSIMOYTOJBHOTO OTEHIIMAILHOTO Oapbepa.
TynnenbHbIi 3¢ ¢exT. [loHsTHe COOCTBEHHO-
0 MarHUTHOTO MOMEHTA YaCTHUIIbI U CIIMHA.
ITonmHBII MOMEHT UMITYJIbCA YACTULBI U TIOJI-
HBIIl MarHUTHBIA MOMEHT. KBaHTOBOMEXaHU-
YecKoe onrcanue aToMoB. CTalloHapHOE
ypaBHeHue [lIpeaunrepa ayis aroma BOAOPO-
na. BonHoBbIE PYHKIMM U KBAaHTOBBIE YHCIIA.
Teopust MHOTO3JIEKTpOHHOTO atoma. [Ipun-
uur [Taymu. KparHocTs Bepoxaenus. [Ipa-
BUJIa OTOOPA JUI KBAHTOBBIX MIEPEXOJIOB.
MexaHU4YeCKHUl 1 MAarHUTHBI MOMEHTBI aTo-
MOB. [ 'mpoMarauTHOE OTHOIIEHHE. OTBIT
HIrtepna u ['epnaxa. Dpdext 3eemana u
[[ITapka. OMOupUUEecKrue 3aKOHOMEPHOCTH B
aToMHBIX criekTpax. @opmyna bansmepa.
KBanToBas teopust Mmonekyn. KBantoBas
Ipupojia KoBajeHTHOH cBs3u. [lonsaTue 00
oOMeHHOM B3aumojeiicTBuu. CrieKTpbl MO-
JIEKYII - DIIEKTPOHHEIE, KojeOaTeIbHbIe, Bpa-
niarenbHble. KoMOMHAIIMOHHOE paccesHue
cBera. CHOHTaHHOE U HHAYLIPOBAHHOE W3-
nydeHue. IHBepCcHOE COCTOSIHME BEIIECTBA.
OcHOBHbBIE KOMIIOHEHTHI Jla3epa. YCIoBuUs
yCUJIEHHS U reHepanuu cera. CBoiicTBa Jia-
3epHOro nu3iyuyeHus. OCHOBHBIE THIIBI JIa3e-
POB M MX TPUMEHEHUE.

Hrtoro

9 ®dusuka TBEpAOTO
Tena

OCHOBBI KBAHTOBOH CTaTUCTUYECKON (PU3H-
ku. [IprHOHAI TOXXAECTBEHHOCTH YacTull. bo-
30HBI ¥ (pepmMuoHBI. Paz0BOE MPOCTPAHCTBO
u GyHKIUA pacnpenenenus. Pacnpenenenns
boze — OitHmreiina u ®epmu — upaka. [lo-
HATHE TUIOTHOCTH COCTOSTHUNA. DOTOHHBIN
ujeanbHbIi ra3. Pacnpenenenue GoTOHOB 1O
sHeprusaMm. @opmyna [nanka. DIeKTpOHHBIN
ujeanbHbli ra3. Pacnpenenenue 31eKTpOHOB
10 SHEPIUSAM IIPH PA3IMYHBIX TEMIIEpaTy-
pax. 3aBucuMOCTb ypoBHs depmu OT TeMIie-
paTypsl. Teopus TENIO0EMKOCTH TBEPBIX
TeJl. DneMeHThI kpucTtayuiorpagun. Tero-
BbIe KOJIEOaHUsI KPUCTAJUIMYECKON PEIIETKH.
TemtoBble CBOMCTBA TBEPABIX Tel. Teopus
TEIUIOEMKOCTH DUHIITeNHA. Teopus Temno-
emMKocTH [lebas. neMeHThl 30HHOW Teopun
TBepAbIX Tei. Pacmiennenue sHepreruye-
CKUX YpOBHEW Ipu 00pa30BaHUU KPUCTAJIHU-
YECKOHM peIeTKH. DHEPreTHYeCKHE 30HbI B
Kpucraiiax. Pacnpenenenue 3J1€KTpOHOB 110

OIIK-1, OTIK-
2, OTIK-5
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OHCPIrCTUYCCKUM 30HAM. MeTaHHBI, oJIy-
IMPOBOJHUKU U TUIJICKTPUKU B 30HHOH T€Oo-
puu. KBanToBas TCOPHA JICKTPOIIPOBOJIHO-
CTHU TBEPABIX TCJI.

Hroro

10 ®uzuka atomHoro | Crpoenue saep. Pasmep saep. Anepubie
S7Ipa ¥ 2JIeMEHTapHBIX | CUJIbL. Je(eKT Macchl, JHEprus CBsI3HU U
YaCTHUL] YCTOWYMBOCTH A11ep. MOMEHT UMIyJIbca U
MarHUTHBIN MOMEHT s1ipa. Bo30yxneHHbIe
COCTOSIHMS sIIep U ramMma-u3iydenue. J¢-
dexT Méccbayspa. PagnoakTHBHOCTS siziep.
3aKOH paJA0aKTUBHOTO pacrnaja. I iepHeie
peakiuu. Kimaccudukanus saepHbIX peax-
nui. DHeprus saepHor peakunu. Mckyc-
CTBEHHAs palMOaKTUBHOCTb. Peakuus nene-
Hus. Peakmust cunTesa. [Ipobnema ympasiisie-
MBIX TEPMOSIIEPHBIX pEaKLUi. JIeMeHTap-
HbIe YacTUlbl. TUMb! (yHIaMEHTAIbHBIX
B3aumojeicTBuil. Knaccuduxanus u B3anm-
Hasl [IPEBPAIAEMOCTb JIEMEHTAPHBIX Ya-
ctull. JlenToHs! 1 anpoHbl. AHTUYACTULIBL.
KBapkoBas mozaenps angpoHoB. CoBpeMeHHas
¢u3nyeckas KapTuHa MUpA.

Hroro

6

OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp

24

Hrtoro

96

5.3. Paznenbl AUCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IuMH)

H 00ecreuynBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H
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Ne paznienoB qaHHON AMCHUIIINHBL, 711 KOTOPBIX HEOOXOAUMO H3y4YeHHE

HayMeHOBaHME TUCIUTLIMH o0ecreunBaIMX U 00€CTIeYNBAEMbIX TUCIUILTAH
1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCIUATITUHBI
1 ®usuka + + + +
2 Marematuka + + + +
3 TBepaoTenbHas EKTPO- 4 4 4 L N N
HUKa
4 TeopeTnyeckre OCHOBBI . . .
ANEKTPOTEXHUKHU
du3rKa KOHJICHCUPOBaH-
5 ®u3znka KOHAEHCUPOBA . n n n
HOT'O COCTOSIHUSA
[Tocnenyromue AUCHUTITHHBI
1 ®usnka - - - - - + + + + +
2 be30macHoCTh KU3HEAC - . . . . . N N N "
TEJTLHOCTH
10



3 BakyyMHas ¥ IJa3MeHHas . . n n N n n n
JJIEKTPOHMKA

4 KBaHTOBas U ONTHYECKAs N N " "
JIEKTPOHMKA

5 Marepuaiisl 3JIEKTPOHHON i N N N
TEXHUKH

6 HanoanextpoHuka + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THN

Komneren

Bunwl 3ansatuit

R JIek.

[Ipak. 3aH. Jlab. pad.

Cawm. pa6.

(I)OpMLI KOHTPOJIA

OIIK-1 +

+ + +

KonrtponpHas pabora, Jk3a-
MeH, KomnokBuym, 3amura
otueta, OTuer no sabopa-
TOopHOU paborte, Tect

OIIK-2 +

KonrtponpHas pabora, Jk3a-
MeH, KomnokBuym, 3amura
ordera, OTyer mo nadbopa-
TopHOU paborte, Tect

OIIK-5 +

Kontponpsnas pabora, Jk3a-
MeH, KomnokBuym, 3amura
otueta, OTuer no abopa-
TOpHOI1 padore, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeaeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT

HasBanwust paznenon HaumenoBanue 1abopaTtopHbIX padoT Tpynoemkocts, | @opMHpyeMbIe
q KOMIIETEHIH
2 cemecTp
1 Mexanuka KunemaTrka paBHOYCKOPEHHOTO BPAILLICHHUS. OIIK-1, OIIK-
Omnpenenenrne MOMEHTa UHEPLIUU TBEPIBIX 2, OIIK-5
TeJL.
Hroro
2 MonexynsipHas N3yuenne pacnpeaenenus bomapimana. OIIK-1, OIIK-
¢buzuka u Wroro 2, OIIK-5
TEPMOJMTHAMHUKA
3 DEeKTPUYECTBO N3yyenue 351eKTpoCcTaTu4eCcKOro mosis. OIIK-1, OIIK-
Vroro 2, OIIK-5
4 DnexrpomarHetusm | OmpenenieHre yaeabHOTO 3aps/ia dIeKTPOHa OIIK-1, OIIK-
METOJIOM MarHeTpoHa. 2, OIIK-5

CornacosaHa Ha noprtane N2 46316
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Uroro 4
Uroro 3a cemectp 20
3 cemectp
5 Konebanus u BonHbl | MI3ydeHne 3aTyXaruX AJIEKTPOMarHUTHBIX 4 OIIK-1, OIIK-
KOJICOaHHI. 2, OIIK-5
CrnoxeHne B3aMMHO NEPIIEHIUKYISIPHBIX KO- 4
nebanuii purypst JInccaxy.
Hroro
6 BonHoBast ontuka N3ydyenune naTEpPEPEHITNH JIA3EPHOTO U3ITY- 4 OIIK-1, OIIK-
YeHUS. 2, OIIK-5
Hroro
7 KBanToBas ontika | BHemnwmii porosddext. M3yuenune 3akoHa OIIK-1, OIIK-
CroneroBa u mpoBepka (hopmysbl DUHIITEH- 2, OIIK-5
Ha.
TennoBoe uznyyeHue. 4
Hroro
Hroro 3a cemectp 20
4 cemecTp
8 AtomHas (usmka WccnenoBanue criekTpa aroma BOJAOPO/Ia. 10 OIIK-1, OIIK-
Hroro 10 2, OIIK-5
9 ®usuka TBEpIOTrO Buytpennuii potoaddexr. 10 OIIK-1, OIIK-
Tela Wroro 10 2, OIIK-5
Hroro 3a cemectp 20
Hroro 60
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue npakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)
HaumeHoBaHue MpakTUUECKUX 3aHATUI Tpynoemkocts, | Dopmupyembie
HasBanus paznenos P Py ’ pMHDY
(cemMuHapoB) q KOMITCTCHITH
2 ceMecTp
1 MexaHuka Kunemarnka. 3akoHbl JuHaMUKH. PaboTa. 6 OIIK-1, OIIK-
OHeprus. 3aKOHbI cOXpaHeHus. PenstuBuct- 2, OIIK-5
CKas MEXaHUKa.
Uroro 6
2 MonexynsipHas Knaccuueckue craructuku. [lepBoe Hayaino OIIK-1, OIIK-
dbusuka u TepMoarHaMuKU. M3omporiecchl. DHTpOMHS. 2, OIIK-5
TEpPMOAUHAMUKA Bropoe Hauaino tepmoauHaMukiy. SBineHue
NepeHoca B raszax.
Uroro 8
3 DnexkTpuuecTBO DNeKTpocTaTUYECKOE I0JIe B BakyyMme. Teo- 10 OIIK-1, OIIK-
pema Octporpaackoro-I'aycca mys Hanps- 2, OIIK-5
JKeHHOCTHU noJis. PaboTa, moTeHIman siek-
TPOCTATUYECKOrO MOJIsL. DIEKTPOCTATHIECKOE
12
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oJie B BEIIECTBE. DHEPTHUA AEeKTpoCcTaTuye-
CKOT'O TOJIs. DIEKTPUUECKHUI TOK B MeTalIax.
DNEeKTpUYECKUN TOK B BAKyyMe U ra3ax.

Hroro

10

4 DneKTpoOMarHeTu3m

MaruutHoe nosie B Bakyyme. Bekrop mar-
HUTHOM MHAYKIMHU. 3akoH bruo-CaBapa-
Jlarmnaca. IlepemenieHrne MpoBOJHUKOB € TO-
KOM U JBHKECHHE 3apsAJI0B B MATHUTHOM IIOJIE.
SIBIIEHME DIIEKTPOMATHUTHON MHIAYKLIMH.
DHeprusi MarHUTHOTO 1oJisi. MarHuTHoOE nose
B BELIECTBE. YpaBHEHHUs MakcBeia.

10

HUroro

10

OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp

34

3 cemecTp

5 Kosrebauus 1 BOITHBI

I"apMoHMUecKkre, 3aTyXarIKe U BBIHYXK/ICH-
HbI€ KoeOaHus pa3Iu4HON nmpupobl. BoiHel
B YIPYIOM cpenie. DIEKTPOMAarHUTHBIE BOJI-
HBl. DHEPTHUs BOJIHBI.

10

HUroro

10

OIIK-1, OIIK-
2, OIIK-5

6 BosHOBAs orrTHka

Wutepdepentms ceta. Audpakius cera.
[Tonsipuzanus ceeta. B3anmonenctBue u3iy-
YEHMSI C BELIECTBOM.

14

HUtoro

14

OIIK-1, OIIK-
2, OIIK-5

7 KBauToBas onTuka

TerutoBoe uznydenne. Baemanii potodd-
dext u rpdext Komnrtona. JlaBnenue caera.

10

HUroro

10

OIIK-1, OIIK-
2, OIIK-5

Hroro 3a cemectp

34

4 cemecTp

8 AtomHas pusmnka

BonHosrle cBoiicTBa BemecTBa. COOTHOIIE-
HUE HEONPEIEIEHHOCTEN. YPaBHEHUE
[IIpénunrepa. MukpodacTra B NOTEHIIAAIIb-
Hoit sive. [TorennmanbHbIi Gapbep. TyHHENDb-
HbII 3¢ (dekT. KBaHTOBO-MexaHnYecKoe Onu-
CaHHE CTPOECHMS U CIIEKTPOB aToMoB. KBaH-
TOBO-MEXaHNYECKOE ONHMCAHUE CTPOCHHUS U
criekTpoB MoJiekyn. KomOuHannonHoe pacce-
sHue cBeTa. MIHBepcus Hacenénnoctu. Jlase-

PBIL.

12

HUroro

OIIK-1, OIIK-
2, OIIK-5

9 ®uzuka TBEPAOTO
Tena

KBanToBBIe cTaTUCTHKHU. TEILIOBBIE CBOMCTBA
TBEPABIX TEN. DIEKTPONPOBOTHOCTH TBEPBIX
Tel. KOHTaKThl TBEPABIX TEN.

HUtoro

OIIK-1, OIIK-
2, OIIK-5

10 ®uznka atoMHOTO
SIApA U DJIEMEHTapPHBIX
YACTHUII

CtpoeHue u CBOMCTBA siiep. 3aKOH paroaK-
THUBHOTO pacnagasiiepHblie peakiuu. Jie-
MCHTAapPHBIC YaCTHULBI. dusnueckas KapTHHa
Mupa.

OIIK-1, OIIK-
2, OIIK-5
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Uroro 4
Hroro 3a cemectp 24
Hroro 92

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmme 9.1.
Tabmuua 9.1 — Bussl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
Bunel camocrostensHor | Tpynoemkocts, | DopMupyemblie
HasBanus paznenos a Py ’ pMHDY DopMbI KOHTPOJIA
paboThI q KOMITETEHIIUU
2 ceMecTp
1 MexaHuka [ToaroroBka Kk npakTuye- 8 OIIK-1, OIIK- |3ammura oT4eTa,
CKHMM 3aHSTHSIM, CECMHHA- 2, OIIK-5 Komnoksuym,
pam KontponwsHnas pabo-
ta, OTUeT 11 -
[TpopaboTka JEKIIMOHHO- 4 3,0 cT o n1abo
ro Matepuana patopHoii paboTe,
Tect, DKx3amMeH
OdopmiteHre 0TYETOB TIO 8
nabopartopHbeIM paboTam
Uroro 20
2 MonekynsipHas [ToaroroBka k mpakTuye- 8 OIIK-1, OIIK- |3amura oTuera,
¢buzuka u CKHUM 3aHATUSAM, CEMHUHA- 2, OIIK-5 Komnoksuywm,
TEPMOIUHAMUKA pam KonTpomnsnas pado-
[TpopaboTka JeKIIHOHHO- 4 T, Oquf o 126o-
ro MaTepHana paTopHoii padore,
Tect, Dx3ameH
OdopmieHne 0TYETOB TI0 8
JabopaTOpHBIM paboTam
Hroro 20
3 DIIeKTpHUIECTBO IToaroroBka k mpakTuue- 10 OIIK-1, OIIK- |3amura oTUeTa
b 2
CKHMM 3aHSTHSIM, CECMHHA- 2, OIIK-5 Komnoksuym,
pam KontponwsHas pabo-
ta, OTUeT 11 -
ITpopaboTKa JEeKIIMOHHO- 6 3,0 er 1o 1100
ro Matepuana patopHoii paboTe,
Tect, DKx3amMeH
OdopmiteHre 0TYETOB TIO 12
naboparopHbeIM paboTam
Uroro 28
4 [ToaroroBka k mpakTuye- 8 OIIK-1, OIIK- |3amura oT4eTa,
DNEKTPOMArHeTU3M | CKUM 3aHSATUSIM, CEMUHA- 2, OIIK-5 Komnoksuym
b b 2
pam Kontponphas pabo-
[TpopaboTka JeKIIHOHHO- 4 , Oquf o 126o-
ro MaTepHana paTopHoii padore,
Tect, Dx3ameH
OdopmieHre 0TYETOB TI0 10
JabopaTOpHBIM paboTam
Hroro 22
Hroro 3a cemectp 90
3 cemecTp
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5 Konebauus u [ToaroroBka k mpakTuye- 8 OIIK-1, OIIK- |3ammura oT4eTa,
BOJIHBI CKHM 3aHSITHSAM, CEMUHAa- 2, OIIK-5 Komnoksuym,
pam KonTponsnas pado-
[TpopaboTka JEKIIHOHHO- 4 a, Oquf 110 J1a00-
ro MaTepHana paTopHoOii padore,
Tect, DKx3ameH
OdopmiteHre 0T4ETOB TIO 6
nabopaTopHBIM paboTam
Hroro 18
6 BonnoBast ontuka |[loaroroBka k nmpakruye- 8 OIIK-1, OIIK- |3amura oT4eTa,
CKHM 3aHATHSIM, CEMHUHA- 2, OIIK-5 KomnokBuym,
pam KontponpHas pabo-
[TpopaboTka JEKIMOHHO- 4 T, OquT o 11abo-
ro MaTepHana paTopHoii pabore,
TecT, Ok3aMeH
OdopmieHne 0TYETOB IO 4
nabopaTOpHBIM paboTam
Hroro 16
7 KBautoBas [ToaroroBka k mpakTuye- 10 OIIK-1, OIIK- |3ammra oT4eTa,
OIITHKA CKHM 3aHSITHSAM, CEMUHAa- 2, OIIK-5 Komnoksuym,
pam KonTponsnas pado-
[TpopaboTka JEKIIHOHHO- 2 a, Oquf 110 J1a00-
ro MaTepHana paTopHoOii padore,
Tect, DKx3ameH
OdopmiteHre 0T4ETOB TIO 8
nabopaTopHBIM paboTam
Hroro 20
Hroro 3a cemectp 54
4 cemecTp
8 Atomuas pusuka |IIpopaboTka JeKIMOHHO- 10 OIIK-1, OIIK- |3amura oTuera,
ro Marepuaya 2, OIIK-5 Komnoksuym, Otuet
OdopmiteHne 0T4ETOB TIO 8 1o 6Ha6oPraTOngH
nabopatopHbeIM paboTam paoore, 1ecT, JK3a-
MEH
Htoro 18
9 ®uzuka tBepaoro |IloaroroBka k mpakTuue- 20 OIIK-1, OIIK- |3amura oTyera,
Tena CKHM 3aHATHSIM, CECMHUHA- 2, OIIK-5 KomnokBuym,
pam KontponpHas pabo-
[TpopaboTka NeKInOHHO- 10 a, OT%E o 11abo-
ro MaTepHana paTopHoii padore,
TecTt, Ox3aMeH
Odopmienne 0TYETOB IO 8
abopaTOpHBIM paboTam
Hroro 38
10 ®usuka [ToaroroBka k mpakTuye- 10 OIIK-1, OIIK- |KomiokBuym,
aTOMHOTIO si7jpa 1 CKHUM 3aHSATHAM, CEMHUHA- 2, OIIK-5 KonTponbnas pado-
3JIeMEHTapHBIX pam Ta, Tect
YacTH
actan [TpopaboTka JEKIIMOHHO- 10
ro Marepuana
Hroro 20
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Hroro 3a cemectp 76
IloxroroBka u ciada dK- 36 DK3aMeH
3aMeHa

Hrtoro 256

10. KypcoBoii npoekT / KypcoBasi padota

He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS
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. . MakcumanbHbIN
. MaxkcuMaTbHBIT MaxkcumaTbHBIT
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa

2 cemectp
3amura oT4yera 3 5 5 13
Komnoksuym 20 20
KonTposasHas padota 20 20 40
OtyeT no nabopaTopHOM 2 5 5 12
pabote
Tect 5 5 5 15
Wroro makcumym 3a nepu- 30 55 15 100
on
Hapacratomum urorom 30 85 100 100

3 cemecTp
3amura oT4yera 3 5 5 13
Komnoksuym 10 10 20
KonTpomasnas padota 20 20 40
OtyeT no nabopaTopHOM 2 5 5 12
pabote
Tect 5 5 5 15
Wroro makcumym 3a nepu- 30 45 25 100
on
Hapacratomum urorom 30 75 100 100

4 cemectp
3amura oT4yera 3 5 5 13
Komnokuym 5 5 10
KonTposasnas padota 10 10 20
OtyeT no nabopaTopHOM 2 5 5 12
pabote
Tect 5 5 5 15
Wroro makcumymM 3a nepu- 20 30 20 70
on

16



DK3aMeH 30

Hapacratomum nurorom 20 50 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONIuIe
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenpeB, U.B. Kypc obmeit ¢msuku. B 3 1. Tom 1. Mexanuka. MonekymsipHast ¢usznka
[DnexTpoHHBIH pecype]: YueOHoe mocobue [DneKTpoHHBIN pecypc] : yued. mocodre — DIeKTPOH. JaH.
— Cankr-IlerepOypr : Jlanp, 2018. — 436 c¢. — Pexxum noctyna: https://e.lanbook.com/book/98245
(mata obpamienwus: 15.09.2018).

2. CagemnneB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudecTBo U MarHeTu3M. BoJHBI.
Ontuka [OneKTpoHHBIN pecype] [DnekTpoHHbIH pecypc]: yue6. mocodue / M.B. CaBenbeB. — DIEKTPOH.
naH. — Cankrt-IlerepOypr : Jlanp, 2018. — 500 c¢. — Pexxum noctyna: https://e.lanbook.com/book/98246
(mata obpamenwus: 15.09.2018).

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®usnka TBeproro tesna. Gu3nka aTOMHOTO si/ipa U AJIEMEHTAapHBIX YacTUll [ DNeKTpoHHbIH pecypc] [Dnek-
TPOHHBIN pecypc]: yueb. nmocobue / U.B. CaBenbeB. — DnekrpoH. naH. — Cankt-IlerepOypr : Jlaus,
2018. — 320 c¢. — Pexxum poctyma: https://e.lanbook.com/book/106893 (nata obpamienus: 15.09.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. Cagenbe, U.B. COopHUK BONPOCOB W 3amad 1o oOmed ¢usnke [DIEKTPOHHBIN pecypc]

[OnextpoHHBIi pecypc]: yueb. mocobue / U.B. CapenbeB. — OnextpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2018. — 292 c¢. — Pexum pgocrtyma: https://e.lanbook.com/book/103195 (mara oOpameHus:
15.09.2018).

2. HWponos, N.E. 3agaun mo obmieli ¢pusuke [IIeKTpoHHBINA pecype]: YueOHoe mocobue [Diek-
TPOHHBIN pecypc] : yued. mocobue — OnekTpoH. AaH. — Cankr-IlerepOypr : Jlanb, 2018. — 420 c. —
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Pexxum noctyna: https://e.lanbook.com/book/99230 (nara o6pamenus: 15.09.2018).
12.3. Y4eOHO-MeTOANYECKHE TOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. MexaHnuka [D7eKTpOHHBIA pecypc]: Y4eOHO-METOMNYECKOE MOCOOHe M0 ayIUTOPHBIM MpaK-
TUYECKHUM 3aHATHAM M caMocToaTenbHO padote / I'pubos 0. A., 3enun A. A. - 2018. 64 c. — Pexum
noctyma: https://edu.tusur.ru/publications/7662 (nata o6pamenus: 15.09.2018).

2. MonekynspHasi ¢U3MKa U TepPMOJAMHAMHKA [DJIEKTPOHHBIA pecypc]: Y4eOHO-MeTOInuecKoe
nocobue Mo ayIUTOPHBIM MPAKTUUYECKUM 3aHATUSAM M CaMOCTOSTeNbHOU pabote / bypaosuuun B. A. -
2018. 85 c. — Pexum nmoctyna: https://edu.tusur.ru/publications/7520 (nara obpamenus: 15.09.2018).

3. DJEKTpUYECTBO M MarHeTU3M [DJIEKTPOHHBIN pecypc]|: Y4eOHO-METOIMYECKOe MOCOOue o
AyIMTOPHBIM MPAKTHYECKUM 3aHATUSM U CaMOCTOsTeNbHON padote / Bypauesckuii FO. A. - 2018. 137 c.
— Pexxum noctyna: https://edu.tusur.ru/publications/7729 (mara obpamenus: 15.09.2018).

4. Konebanus 1 BOJHBI [DNEKTPOHHBIN pecypc]: YueOHO-METOANYECKOe MOCOOHe MO ayIuTop-
HBIM MPAKTUYECKUM 3aHATHAM U caMmocTosTebHOUM pabore / Knmumos A. C., MenoBuuk A. B., FOmkos
0. T. - 2018. 114 ¢. — Pexum noctymna: https://edu.tusur.ru/publications/7652 (nmara oOpamieHus:
15.09.2018).

5. BonHOBas u KBaHTOBas ONTHKA [DIEKTPOHHBINA pecypc]: YaeOHO-MeToarmuecKoe mocobue mo
ayJIMTOPHBIM MPAKTUYECKUM 3aHATHSAM M camocTosATeasHON padote / Opnosckas JI. B., UBanosa E. B.,
Oprnosckast A. B. - 2018. 127 ¢. — Pexum noctyna: https://edu.tusur.ru/publications/7694 (aara obparie-
Hus: 15.09.2018).

6. AtomHas (usmka u puzmka TBEPIOTO Tena [DIEKTPOHHBINA pecypc]: YueOHO-MeToquIecKoe
nocoOue Mo ayJUTOPHBIM MPAKTUUYECKUM 3aHATHSIM U CaMOCTOsTeNbHOI pabote / Jlssuun A. B., UyxkoB
FO. II. - 2018. 147 c¢. — Pexum noctymna: https://edu.tusur.ru/publications/7691 (mata oOpamieHus:
15.09.2018).

7. Kunemarvka paBHOYCKOPEHHOTO BpalleHusi [DIeKTpOHHBIM pecypc|: Meroauueckue ykasa-
HUsA K JlabopatopHoil pabore / bypmoBunun B. A., Tposu JI. A. - 2012. 13 ¢. — Pexxum goctyma:
https://edu.tusur.ru/publications/923 (nara obpamenus: 15.09.2018).

8. OmnpeneneHue MOMEHTa HHEPIIUU TBEPABIX TeJ [ DIEKTPOHHBIN pecypc]: PykoBoacTBo k mado-
paropHoii pabore mo ¢usuke / TiompkoB A. B., I'puboB 0. - 2016. 12 c¢. — Pexum pnocryma:
https://edu.tusur.ru/publications/6692 (nara obpamenus: 15.09.2018).

9. MWsyuenue pacnpeneneHus bosnbimana [DneKTpoHHBIN pecypc|: MeToauueckue yka3zaHUsl K
nabopatopHoit  pabore / bypmoumun B. A. - 2018. 9 c¢. — Pexum pocrymna:
https://edu.tusur.ru/publications/7642 (mara oopamenus: 15.09.2018).

10. M3ydeHue 3IeKTPOCTATUYECKOrO MOJsi [DJIESKTPOHHBIM pecypc]: Meroaudeckue ykazaHus K
naboparopHoii pabore / MBanoBa E. B., MemoBuuk A. B. - 2018. 9 c¢. — Pexum npocryna:
https://edu.tusur.ru/publications/7644 (nara oopamenus: 15.09.2018).

11. Ompenenenue yaeabHOro 3apsiga 3JIEKTPOHA METOJIOM MarHeTpoHa [DIEKTPOHHBIM pecypc]:
MeTtomuveckue ykazaHus kK JadopatopHoit padore / bypauesckuii FO. A. - 2011. 14 ¢. — Pexxum noctyma:
https://edu.tusur.ru/publications/864 (nara obpamenus: 15.09.2018).

12. M3ydeHue 3aTyxaromux 3JEKTPOMArHUTHBIX KoneOaHui [DIeKTpOoHHBIH pecypc]: Meromude-
CKHe yKa3aHMsa K yaboparopHoit pabdore / Bypmosummna B. A. - 2018. 14 c. — Pexum pocryna:
https://edu.tusur.ru/publications/7641 (nara oopamenus: 15.09.2018).

13. M3ydyenune uHTEpPEPEHIINH JIA3EPHOTO M3IyUeHUs [DINEKTPOHHBIN pecypc]: YaeOHO-MeTou-
yeckoe nmocooue / Opmorckas JI. B. - 2010. 9 ¢. — Pexxum goctyna: https://edu.tusur.ru/publications/911
(mata obpamenwus: 15.09.2018).

14. Buemnuii porodddexr. M3yuenne 3akona CroieroBa M mpoBepka (Gopmysnasl DWHIITEHHA
[OnexTponHsbIii pecypc]: Meroauueckue ykazaHus K jgaboparopHoii pabote / Bypnosunun B. A. - 2018.
12 ¢. — Pexum gocrtyna: https://edu.tusur.ru/publications/7638 (nara oopamenus: 15.09.2018).

15. HccnenoBanue cniekTpa aToMa BoJopoa [DIEeKTPOHHBIN pecypc]: Meronuyeckue yKkazaHus K
nabopartopHoii pabore / 3axapoB H. A., Kupmwmior A. M. - 2011. 18 c. — Pexum npocryna:
https://edu.tusur.ru/publications/917 (nara obpamenus: 15.09.2018).

16. Bayrpennuii ¢pororddext [DnekTpoHHBIH pecypc]: Meroauueckue ykasaHus K jgadoparop-
Hoii pabore / BypmoBumnun B. A. - 2018. 11 ¢. — Pexxum gocrtyma: https://edu.tusur.ru/publications/7640
(mara obpamenus: 15.09.2018).
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17. CnoxeHue B3aMMHO TNEPIEHIUKYISIPHBIX KoneOauuil ¢urypsl Jluccaxy [DneKTpoHHBIH pe-
cypc]: Metonudeckue ykazaHus kK JadopatopHoit padore / bypauesckuii 0. A. - 2011. 9 ¢c. — Pexum no-
ctyna: https://edu.tusur.ru/publications/872 (nara obpamenus: 15.09.2018).

18. TemmoBoe u3mydeHue [DneKTpoHHBIN pecypc]: PykoBoncTBo k maboparopHoit padore mo du-
suke / Kmmmo A. C., MemoBauk A. B. - 2017. 15 c¢. — Pexum pocryna:
https://edu.tusur.ru/publications/7607 (nara oopamenus: 15.09.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbto. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YuebHas aymuTopus
yueOHasi ayuTOpus ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpHUs IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 222 ayn.
Omnucanue uMeronierocs 000pya0BaHuUs:
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpemnoaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

VYueOHas aynuropus

yaeOHas ayTuTOPHs JIJIsl TPOBENCHUSI 3aHATHI TPAKTHYECKOTO THUIIA, YIeOHAas ayTuTOPUS IS PO -
BEJICHUSI 3aHATUA CEMUHAPCKOrO THIA, MOMEIIECHUE IJIs MPOBEACHUS TPYIIOBBIX U WHIWBHUIYaIbHBIX
KOHCYJbTAIlU/, TTIOMEIICHHE JIJIS1 TPOBEICHUS TEKYIIEro KOHTPOJISI M POMEXKYTOUHOM aTTecTariuu

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynmuna, a. 74, 113 ayn.

Ornrcanrie UMEIOIETOCs 000PyI0BaHUS :
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.
IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1a0opaToOpHbIX padoT

Jlaboparopus J1a3epHOI ONTHKU

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 235 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- 'enmmoneonoBsI# s1azep (8 mit.);

- OnTHyecKas CKaMbsl C IPUHAUICKHOCTIMH (8 1MIT.);

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpammHoe obecrieueHue He TpeOyeTcs.

JlaGoparopust MEXaHUKU U MOJEKYIIPHOU (PU3UKU

yueOHasi ayUTOpusl AJIsl POBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 232 ayn.

Ornucanue UMeroIerocs 000py10BaHUs:

- JIaboparopubie MakeTbl: «MonekyaspHast ¢uszuka» (10 mr.), «Mastauk Obepbeka» (10 mT.),
«Mammna AtBynay (3 wr.), «MoMeHT uHepuun» (4 wr.);

- [lepconanbublit kommnerotep (10 mrt.);

- KonTpomnep n3mepennii (10 mrt.);

- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpammHoe obecrieueHue:

— Pacyer norpemnocTet pusnueckux n3MepeHuit

JlabGopatopust kBaHTOBOU (hU3UKH

yueOHasl ayIUTOpusl AJIsl IPOBEICHHsS 3aHATUI NPAKTUYECKOrO THIA, yuyeOHast ayuTOpuUs AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 229 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopuslit MakeT "KBanToBas ¢usuka" (10 mr.);

- [IepconanbHBIN KOMIBIOTED;

- Kommuiekt cnienmanu3upoBanHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoOe obecrieueHue:

— Pacyer norpemnocTelt pusnueckux n3MepeHuit

JlaGoparopusi TepMOIMHAMHKH

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 223 ay.

Onucanue uMeronierocs 000pya0BaHuUs:

- JJaBoparopHbIii MakeT 1Mo TepMoIUHaAMHUKE (6 IIT.);

- [lepcoHanbHBIN KOMIIBIOTED;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

— Pacuer norpemHocTeil puznyecKkux u3MepeHuit
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Jlaboparopusi aNEeKTpHUECTBA U MarHETU3Ma

yueOHas ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA Ta00OPaTOPHOTO THUIA

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, n. 74, 219 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- JJabopaTtopHbIii MakeT « DNEKTPUIECTBO U MarHeTu3M» (12 1mit.);

- [lepconanbhblii koMmbroTep (12 mt.);

- KonTpomnep n3mepennii (12 mr.);

- locka Genast 1yisi MMCbMa MapKepoM;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Pacuer norpenrHocTeit puznyecKkux u3MepeHuit

JlaGopaTopust BOJIHOBOW ONTHKH

yueOHasi ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHAasT ayIuTOPHUs IS TIPO -
BEJICHUS 3aHITHI 1a00paTOPHOTO THUMA

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 210 ayx.

Onucanue UMeroIerocs 000pyI0BaHUS:

- Monoxpomatop (9 mirt.);

- McTounuk cBeTta criekTpa pTyTH (6 mT.);

- ctounuk cBera criekTpa Bogoposa (8 mr.);

- JJabopatopusriit maket "[lonspu3anus ceera" (6 mrT.);

- Kommuiekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0erb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro ooecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTIAMMU 3IIOpOBbSI N UHBAJINIA0B
OcBO€HUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIWJAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPECTB OOYUEHUS OOIIETO U CIICIIMAIbHOTO Ha3HAUCHUSI.
[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCTIOIb30BaHHE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIE 3a7aHUA
Touka JABMKETCS U3 LIEHTPA CIIUPATI C paBHOMEPHO YObIBarolieil ckopocTeio. [Ipu sToM BenmunHa
MOJTHOTO YCKOPEHHMS TOYKH ...
YMEHBIIIAETCS
YBEIIUYNBAETCSA
HE U3MCHSCTCS
paBHa HYJIO

Ha aGcomoTHO TBepaoe Teno MEHCTBYET MOCTOSHHBIM MOMEHT cui. Kakwe u3 mepedncieHHBIX
HUXKE BEIMYUH U3MEHSIOTCS 10 JTUHEHHOMY 3aKOHY?

YTJI0Basi CKOPOCTh M YTJIOBOE YCKOPEHHE

MOMEHT UHEPLIMM U MOMEHT UMITYJIbCa

YTJI0Basi CKOPOCTh 1 MOMEHT WHEPITUHU

YIJI0Basi CKOPOCTh 1 MOMEHT UMITYJIbCA

BennunHa MOMEHTa UMITyJIbCa TeJla U3MEHSETCS ¢ TeUeHHUEM BpEMEHH Mo 3akoHy L=t(t+2) (B eau-
Hunax CH). Eciiu B MOMEHT BpeMeHH 2 ¢ yTIIOBOE YCKOPEHHE COCTaBIsIeT 3 paj/c 2, ToO MOMEHT UHEPIIUU
tena (B eqununiax CH) pasen ...

2

1

0,5

4

Ha koHmax HeBECOMOro CTEpXHs 3aKpEIUIeHbl JBa MaJE€HbKMX MAaCCHUBHBIX mapuka. CTep:KeHb
MOJKET BpaIlaThCsl B TOPU30HTATILHOMN MJIOCKOCTH BOKPYT BEPTHUKAIBHON OCH, TIPOXOSIIEH Yepe3 CepeI -
Hy cTepkHs. CTep:KeHb pacKpyTHIIH A0 YIIoBoW ckopocTH ®. 1o neiicTBUEM TpeHus: CTepKEHb OCTAHO-
BHWJICSI, TIPU 3TOM BBIJIETUIOCH 4 JIK TEMIOTHI.

Ecnu cTepkeHb pacKpyTUTh 10 YITIOBOW CKOPOCTU ®’ = ®/2, TO MIPU OCTAHOBKE CTEPIKHS BBIJICIIHT-
Cs1 KOJIMYECTBO TEIUIOTHI (B J[XK), paBHOE ...

0,5

2

1

4

TeroBas mammHa paboraer no uukiny Kapuo. Eciu TemnepaTtypy HarpeBaresnst U XOJIOAUIbHUKA
YMEHBIINTH Ha oAnHakoByro Benuuuny AT, To KII/] nukna ...
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YBEITUYUTCS

HE U3MCHHTCS

YMEHBIIUTCS

IIJIg OTBETA HEJOCTATOYHO JAHHBIX

Bo ckonbko pa3 yBenMUUTCS CpelHEKBaApaTHYecKasi CKOPOCTh MOJIEKYJ HJIeajIbHOTO ra3a MmpH Io-
BBIIIICHUY aOCOIIOTHOM TeMIieparypsl B 4 paza?

HE U3MEHUTCS

0,5

2

4

OT KaKOﬁ nu3 HpI/IBe,Z[eHHBIX HWKC BCJIIMYMH, xapaKTepmy}ome MOJIeKy.IIbI, 3aBUCUT OaBJICHHUC
UaealLHOro rasa?

CHUJIbI HpI/ITSDKeHI/ISI MG)KI[Y MOJIeKyJIaMI/I

KHHETHYECKOW YHEPTUH MOJICKYJI

CHUJIBI OTTAJIKUBAHUA MC)KIIy MOJIGKYJIaMI/I

MOTEHIUAIBHOM YHEPTUH B3aUMOICHCTBUS MOJIEKYJI

JI1 N301MpPOBAHHON CHCTEMBI B PABHOBECHOM COCTOSIHUU 3HTPOIUS CUCTEMBI. ..
MHUHHMMAaJIbHA

MaKCHMaJjbHa

UMEET Cpe/iHee apupMeTHIecKoe 3HaUCHUE

UMEET OTpULATEIbHOE 3HAUCHNE

BekTop HanpsKeHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS, CO3aHHOTO MEXIY OOKIaJKaMH IJIOCKOTO
KOHJICHCATOpa HAIpaBJIEH. . .

OT OTPHIIATEILHOM OOKJIAKH K TIOJIOKUTEIBLHOMN

B CTOPOHY BO3pacTaHUs MOTEHIIMAJIA

napajuieIbHO OOKIIaaKaM

B CTOPOHY YOBIBaHUS IOTEHITHAIIA

Toueunslii 3apsa +q HaXOAUTCS B LEHTpe chepuyeckoil moBepxHocTH. Ecim 106aBuTh 3apsin —q
BHYTPb C()epUUECKOI TOBEPXHOCTHU, TO MOTOK BEKTOpA HANPSHKEHHOCTH NIEKTPUUYECKOro IOJIs Yepe3 Mo -
BEPXHOCTH C(EPHI. ..

YBEJIHYUTCS

YMEHBIIUTCS

paBeH HYIIIO

HE U3MEHUTCS

MarHuTHBII OTOK CKBO3b KaTYIIKY, COCTOSIIYIO 13 10 BUTKOB, H3MEHsETCS MO 3aKoHy D=t(2-t)
MBO6. Uemy paBna 3JIC mHAYKIMH, BOSHUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c¢? OTBeT mpenacra-
BUTb B MUJIMBOJIbTAX.

40

10

20

30

3ap$I)KCHHa$I qacTula BJICTACT B OJHOPOAHOC MArHUTHOC IMOJIC NCPIICHANKYIIPHO MArHUTHBIM CH-
JIOBBIM JIHHUSM. TpaeKkTopuell ABHKEHUST YaCTHIIBI SIBISICTCS. . .

npsmas

napabona

CIHpallb

OKPYXXHOCTh
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Kak cBsi3anbl MexXIy co0oit ammuintyaa A u sHeprust W, mepeHocumast BOJHON ?
Ouneprus (W) nponopuuoHansHa ammutyzae (A) B 4-oi creneHu

Oueprus (W) mpornopimoHaibHa aMIiatyze (A)

Oueprust (W) npornopuuoHanbHa KBaApaTy aMIUIUTYABI (A)

Oueprus (W) mponopiimoHaibHa aMruiaTyzie (A) B 3-0if CTeNIeHH

EMKocTh Kone6aTepHOro KOHTYpa pajuonepeaaTynka ymensmman ¢ 1000 go 250 nd. Kak npu
STOM M3MEHWIACH JIJTUHA U3Ty4aeMbIX 3JIEKTPOMATrHUTHBIX BOJIH?

YMEHBIIIWIACH B 4 pa3a

YMEHbIIMIACh B 2 paza

yBeIu4uuiach B 4 pasza

HE U3MEHMJIACh

IIpu pe3onance:

PE3KO pacTeT 4acToTa KoeOaHui

KOJIe0aHMs 3aTyXaloT

4acToTa KoJIeOaHUW paBHA HYJTIO

COBIIAJAET YaCTOTa COOCTBEHHBIX U BHIHYXKICHHBIX KOJIeOaHHIA

KaK Ha3bIBAKOTCA BOJIHBI, B KOTOpBIX KOJ'I€6aHI/ISI qacTun HpOHCXOI[HT B HepHeHI[HKy.]IHpHOfI I1J10C-
KOCTH K HAITPaBJICHHUIO PACIIPOCTPAHEHHS BOJIH?

[IOIIEPEYHBIE

POJIOJIbHBIC

COOCTBEHHBIE

KOT'€pPCHTHBIE

[Tpu nabmoneHnn naTEphEepeHINU (HUOIETOBOTO cBeTa B onbiTe KOHra paccTossHEEe MEXTy COCel-
HUMHU TCMHBIMHU IMOJIOCAMHU HAa 3KPAHC PAaBHO 2 mMm. Ecinu ncrounuk q)HOJICTOBOFO CBE€Ta 3aMCHUTH UCTOY-
HUKOM KPacHOTO CBETa, [UTMHA BOJHBI KOTOPOTO B 1,5 pa3a 0oJblle, TO 3TO pACCTOSIHUE CTAaHET PaBHBIM ...
MM.

1,33

3

1

1,5

[TnacTUHKY M3 ONTHYECKH aKTUBHOTO BELIECTBA TONIMHON d = 2 MM MOMECTHIIM MEXIy mapai-
JENbHBIMA HUKOJISIMU, B PE3YJIBTATE YET0 IUIOCKOCTD MOJIAPU3ALMU MOHOXPOMATUYECKOIO CBETA IIOBEPHY -
nack Ha yroi 300. Ilone 3peHus nousspuMeTpa CTAaHET COBEPILIEHHO TEMHBIM IIPU MUHUMAJIbHOM TOJNILUHE

(B MM) TUTACTUHKH, PaBHOMH ...
2

4

6

8

Ha nnadparmy ¢ KpyriibIM OTBEPCTHEM PAJUyCOM 2 MM MaJaeT HOPMAJIbHO MapasuIeIbHbIM My4oK
cBeTa JIMHOM BoaHbI 0,5 MkM. Ha myTu nydeil, npomeammx yepe3 0TBEpPCTUE, HA pacCTOSHUU | M moMe-

HIAI0T 3KpaH. B oTBepcTrn Aradparmpl A1 TOUKH HA SKpaHe YKIaAbIBAIOTCS 30H Openens.
8

4

9

5

ITo Mepe HarpeBaHus Tejla €ro CBEUEHUE U3MEHSIETCS CIeAYIomMUM o0pa3om. [Ipu KoMHATHOM TeM-
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neparype CBEUCHUE B BUAMMON OONACTH CHEKTpa He HabmromaeTcs. [lo Mepe MOBBIMICHUS] TEMITEPATypPhI
TEJI0 HAaYMHAECT CBETUTHCS MAJIMHOBBIM IIBETOM, TIEPEXOSIINM B KPACHBIM IBET («KPaCHOE KaJCHHUE), a
3areM B Oenblil («Oenoe KaneHune»). 3aKOHOMEPHOCTH M3MEHEHHS I[BETA CBEUCHHS Teja NP HArpEeBaHUU
OOBACHIIOTCS

3akoHOM Creana-bonbiMana

3akoHoM Kupxroda

U3 TIPUBEICHHBIX BAPUAHTOB HET BEPHOTO

3aKOHaMH cMmemeHns Buaa

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI
AToMHas pu3uKa
. 3aKOHOMEPHOCTHU B aTOMHBIX criekTpax @opmyna banbmepa.
. OnemenTtapHas teopus bopa. OnbiT ®panka u ['epua.
. I'umore3a e bpoiutst. BosHOBBIE CBOMCTBA BELIECTBA.
. [IpuHnu HeonpeneaéHHOCTH.
. BonnoBoe ypasnenue Lllpeaunrepa. ®usnueckuii cmpicn W-pyHKimm.
. KBaHTOBaHME 3HEPrUuM 3EKTPOHA B OJHOMEPHOM MOTEHIIMAIBHOM SIME.
. 'maBHOE 1 opOMTaIbHOE KBAHTOBBIE YHCIIA.
. IIpocTpancTBEeHHOE KBaHTOBaHUE (MArHUTHOE KBAaHTOBOE YHUCIIO).
9. Crun snexktpona. Onsit LlTepHa u ['epiaxa.
10. Pactipenenenue 37€KTPOHOB 110 3HEPTETUYECKUM YPOBHAM atoMoB. [Ipunnun Ilaymm.
11. [llupuHa crieKTpanbHbIX JUHUHI. TOHKas CTPYKTypa CIIEKTPaIbHbBIX JTMHUM.
12. BeinyxaeHHOE n3iyueHue. Jlazepsl.
®u3uka TBEpPAOIo Tela
1. ®dyHkMs pacrpenesieHust Ui BBIPOXKIEHHOTO raza ¢epMHOHOB. DYHKIUS paclpereneHus
®epmu-/npaxa.
2. @yHkuus pacupenenenus boze-OliHmTeliHa.
3. Ilonsatue o HOpMaNbHBIX KoieOaHUSAX perieTkd. CHeKTp HOPMajbHBIX KOJ€OaHUN PEIIeTKH.
DOHOHBI.
4. Xapakrepuctuueckas Temmneparypa ledasi.
5. TermnoeMKoCTh TBepAbIX Ted (Teopus Jlebas).
6. PacuiernieHre sHEpreTHuYecKUX YpOBHEM W BO3SHUKHOBEHHE 30H IpU 00pa30BaHUU KPUCTAILIH -
YECKOM PELIETKH.
7. luHamMuKa 3JIEKTPOHOB B KPUCTAIUIMYECKON PEIIETKE.
8. DNEeKTpONpPOBOJHOCTH METAILIIOB.
9. Ilpupona cepxnpoBoaumocTu. KauectBenHblie nosnoxenus teopun bKI
10. CobcTBeHHast MPOBOJMMOCTh MOJTYTIPOBOIHUKOB.
11. ®oronpoBoauMOocTh (BHYTpeHHHUH PoTO3(hDEKT).
12. TepMOdIEKTPUUECKUE SIBIICHUS.
13. p-n nepexon.
®u3nKa aTOMHOTI'O SApa U 3JIEMEHTAPHBIX YaCTHUL]
. Cocras, pa3mep, XapakTepUCTUKHU, CIIMH aTOMHOTO Spa.
. Moznenu atoMHOTO spa.
. SinepHbie cuIbL.
. 3aKOH paJu0aKTUBHOIO pacnaja.
. o, B, y -pacman.
. Dddext Méccbayapa.
. SinepHble peakuuy.
. denenue sanep.
. CBolicTBa ¥ THUIIBI 3JIEMEHTAPHBIX YACTHII.
10. XapakrepucTUKH B3aUMOJECHCTBUM 2IIEMEHTAPHBIX YACTHII.
11. CBoiicTBa HEUTPHUHO.
12. KBapkoBast MOJ€EJIb CTPOEHUS aJIpOHOB.

0N LN W~

O 00 1N DN K W —

14.1.3. Tembl KOHTPOJILHBIX padoT
Mexanuka
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MonexynsipHasi (pU3UKa U TEPMOJANHAMUKA
DIIEKTPUYECTBO

OneKTpoMarHeTu3M

KonebOaHus v BOIHEI

BonnoBas onTuka

KBanToBas ontmka

ATomHas pu3uKa

®dusuka TBEPAOIo Tela

®u3nKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHI]

14.1.4. TeMBbI KOLTTOKBHYMOB
MexaHnuka
MonexynsipHas (pU3UKa U TEPMOJANHAMUKA
DNEKTPUIECTBO
DNeKTpOMarHeTus3m
Kone6anus u BoTHBI
BonnoBas ontuka
KBanroBas ontuka
AToMHas pu3uKa
®u3uka TBEpPAOIo Teia
®u3nKa aTOMHOTO SApa U SJIEMEHTAPHBIX YaCTHUI]

14.1.5. Tembl 1a00paTOpHBIX padoT
Kunematrka paBHOYCKOPEHHOTO BpalllEHUSI.
N3y4enue pacnpenenenus bonbnmana.
W3yuenue 31eKTpOCTaTHIEeCKOro MOJI.
Omnpenenenne yIenbpHOTO 3apsiia JIEKTPOHA METOJIOM MarHeTPOHa.
N3yuenue 3aTyXxaromux 3JIeKTPOMArHUTHBIX KoieOaHui.
N3yyenne uHTEpPEepeHIINN JTa3ePHOTO H3ITyUCHHS.
Bremnuii poroaddexr. U3yuenue 3akona CroseroBa u npoBepka Gopmysbpl DWHINTECHHA.
HccnenoBanue criekTpa aToma BOJIOpO/a.
Bayrtpennuii porosaddexr.
Omnpenenenrne MOMEHTa UHEPIIMU TBEPABIX Tell.
CrnoxxeHue B3aMMHO MEPIICHIUKYISIPHBIX Kojebanuit ¢purypsl JInccaxy.
TernnoBoe u3iy4eHue.

14.1.6. Bonpocsl 1n¢depeHIIUPOBAHHOTO 3a4eTa
Mexannka
. KunemaTuka nocTynareiabHOTO IBHKEHHUS.
. Kunemaruka BpamareabHOro IBUKEHUS.
. JlnHamuka maTepraibHON TOUKH.
. Kunetnueckas sueprusi. Pabora u MOIHOCTD.
. KoncepBarusnble cuiibl. [loTeHManbHas sHEpTUsl, CBA3b MEXY NOTEHLIMAIBHOW 3HEpPrueil u

DN AW~

CHJIOH.

(o)

. OCHOBHOE ypaBHEHME TMHAMUKHU BpAIIATEIbHOIO ABM)KEHUS OTHOCUTENIBHO HETIOABM)KHOM TOY-
KH.

7. YpaBHEHHE AMHAMUKH BPalaTeIbHOIO ABM)KEHUS OTHOCUTEIBHO HETIOBUKHOU OCH.
8. MomeHT nHepnuu, Teopema lllrelinepa.

9. 3aK0H cOXpaHEHMsI MEXaHUYECKOW IHEPTHUH.

10. 3akoH coxpaHEHUsI MOMEHTA UMITYJIbCA.

11. IlpyHuun otHOCUTENBHOCTH ["anumnes.

12. PenstuBuctckas mexanuka. [IpeobpazoBanus JlopeHniia.

13. CaenctBus u3 npeodbpazosanuii Jlopena. OTHOBPEMEHHOCTh COOBITHH, JIMHA TN, IIUTENb-
HOCTb COOBITHI B pa3HbIX CUCTEMAaxX OTCYETA.

14. PensituBucTckas kuuematuka. ClI0)KeHHE CKOPOCTEH.

15. PersTuBHCTCKAsA TUHAMHUKA.
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MonexynsipHasi (pU3UKa U TEPMOJANHAMUKA
1. Baytpennss sneprus. Ternora u pabora. [lepBoe Hauano TepMoIuHAMUKH.
2. Knaccuueckue ctaTucTuke (GyHKIUS pacnpeaenaeHus MakcBema).
3. Haubonee BeposiTHas, cpeiHsAs KBaJpaTUyHas U CpelHss apuMeTHuyeckas CKOPOCTH MOJIEKYII
rasa.
. bBapomerpuueckas popmyna. Pacnpenenenue bonbnmana.
. Terutoémkocts rasza. @opmyna Maiiepa.
. YpaBHEHHE COCTOSHMS UIEaIbHOTO ra3a. M3omnponeccsl.
. Annabartudeckuii mpouecc. [TomuTponuueckue mporeccsl.
. O6parumsiii uks KapHo.
. I3MeHeHmne SHTpOMUYU Mpu 00paTUMBIX U HEOOpAaTUMBIX Tpolieccax. BTopoe Havamo tepMoau-

O 00 O L B

HaMUKH.

10. OnTponus. ®uU3NYeCKUil U CTATUCTUYECKUI CMBICI SHTPOIIUH.

DJIEeKTPUYECTBO

1. Dnexrpuueckoe mnose. Hanpsx€HHOCTh anexktpuueckoro nosisa. Cumnosble JnHUU. [IpuHnun
CYNEPIIO3HULINH SJIEKTPUUECKHUX MTOJIEH.

2. Teopema Octporpajackoro-I'aycca nnsi BekTopa HanpsbKEHHOCTH ayiekTpuueckoro mnodis. [lome
OECKOHEYHOM OHOPOJIHO 3aPSKECHHOM IIIOCKOCTH.

3. Ilotenuuan. PaGora cun snekTpocTaTuueckoro moss. LIMpKymsauus BeKTopa HamnpshKEHHOCTH
ANEKTPOCTATUYECKOT O TOJIS.

4. CBa3b MEXy HaNpPsSKEHHOCTBIO 3JIEKTPOCTATUUECKOr0 MOJIs M OoTeHIManoM. Pacuer pasHoctu
MOTEHITMAIOB MEX/Ty TOYKaMH T0JIs (00pa30BaHHOTO OECKOHEUHOM 3apsHKEHHOM TIOCKOCTBIO, IBYMs Oec -
KOHEYHBIMU 3aPSKEHHBIMU TUIOCKOCTSIMH, CPEPUIECKOM MOBEPXHOCTHIO, TPOBOSIIUM LIAPOM).

5. Tonsgpuzanus TUAIEKTPUKOB.

6. I3menenue Bexktopos E u D Ha rpanune pasaena AByx IUIEKTPUKOB.

7. Pacnpenenenue 3JeKTPUYECKUX 3apsioB HA MpoBoAHUKe. Hanpsk€HHOCTH mojs BOIM3M MO-
BEPXHOCTH 3aps’KEHHOTO IIPOBOIHUKA.

8. DnextponBmkyias cuia. O600meEnHbIN 3akoH OMa 1711 HEOHOPOTHOTO YYacTKa IEMH.

9. Pabora, motHOCTh, 3akoH [[xoyms-JleHna.

10. PazserBnénnsnie nenwu. [IpaBuna Kupxroda.

OneKTpoMarHeTu3M

1. CtaTnyeckoe MarHUTHOE MoJie B BakyyMme. Bektop MarHuTHoW MHaykiuu. 3akoH buo-Casapa-
Jlarnaca.

. MarnuTHOE noje KpyroBoro Toka. MarHuTHoe 1osie JBUKYIIErocs 3aps/a.

. 3akoH Ammnepa. Cuna, AeiicTByroIIasi Ha IPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

. Cuna JlopeHua. /[prmxeHue 3apspKeHHON YacTUIBI B OAHOPOAHOM MarHMTHOM TIOJIE.

. Dddext Xomna.

. LHupkynsaius BEKTOpa MArHUTHON MHIYKIIMH.

. PaboTa o nepemMerieHuio MpoBOAHMKA H KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

. MarnuTHOe nose B Beniectse. HaMarHn4eHHOCTh M HAPsKEHHOCTh MATHUTHOTO MOJIS.
. MaruuTHble MOMEHTHI 3JIEKTPOHOB M aTOMOB.

10. DnexTponBmkyIias cwia (3.1.¢.) UHAYKIUU. [Ipupoaa sBieHUs SJEKTPOMAarHUTHON MHITYKITHH.

11. SIBnenne camonHAyKIuy. B3aumHas MHIyKIus.

12. DHeprust MarHUTHOTO MOJIA.

13. BuxpeBoe 31eKTpUUYECKOE I0JIE.

14. YpaBHenust Makcaeia.

Konebanus 1 BOTHBI

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHM.

2. CnoxxeHre rapMOHUYECKHX KOJICOaHUH.

3. KBazucranuonapusie Toku. CBOOOHBIE AJIEKTPOMAarHUTHbBIE KOlIeOaHUsI B KOHType 0e3 aKTUB-
HOT'O CONPOTUBIICHUS.

4. CBOOOTHBIC 3aTyXAIOIIUE IIEKTPUUECKHIE KOJICOaHHs B KOHTYPE.

5. BeIHY>K/IeHHBIE dIIEKTpUUecKre KojaeOaHus. SIBjaeHue pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHHUS ITOCKON B CPeprIeCKON BOJIH.

O 01O L B W
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7. Hanoxxenue (uaTepdepenius) BoaH. CTosiure BOTHBIL.

8. Dddext ommepa mas 3BykoBbIX BOH. Onrrrueckuii agdext Jomepa.

9. DneKTpoOMarHuTHHIE BOJIHBI.

10. DHeprus 3MeKTpOMarHuTHON BOJIHBI. IHTEHCUBHOCTD M UMITYJILC 3JIEKTPOMArHUTHOM BOJIHBI.
BonHoBas ontuka

. Uarepdepennus ceera. Meron FOnra. [lluprna monoc nuaTepdepeHIum.

. UnTepdepentus npu oTpakeHUH IPpHU OTPAKEHUH OT TOHKOH MPO3PAYHOU TIIACTUHKU.

. Konbira Herotona.

. Hudpaxmms ceera. [Tpunnun [olirenca-dpenens.

. Merop 301 @penenst. 30HHAs MJIACTUHKA.

. Judpakmust Ha KPyTJIOM OTBEPCTUH H HEITPO3PAYHOM JTUCKE.

. Mudpakuust ot menu.

. Audpaxponnas pemeTka.

. CniextpanbHoe pa3inoxeHue. Pa3zpemaronias CocoOOHOCTh PEIIETKH.

10. Audpakius Ha NpOCTPAHCTBEHHBIX peiéTkax. Jnppakiuus peHTTeHOBCKHX JTydei.

11. onsipuzaums ceera. [longpuszanus npu oTpakeHUHW U IpesioMIIeHHH. 3aKoH bprocrepa.
12. Tlonsipu3anys npyu 1BOMHOM JIy4eNpPEITOMICHUN.

13. 3akon Mamtoca.

KBanToBas onrtuka

. TerutoBoe usnydenue. 3akoH Kupxroda.

. 3akon Credana-bonpiimana. 3akon cMmenieHus: BuHa.

. ®opmyna [lnanka.

. Buemnuit potosdpdexr.

. ®otonbl. OnbiT bote (MeTo coBMaieHMiA)

. Oddext KomnroHa.

. TopMO3HO€E PEHTI€HOBCKOE U3IIy4eHHUE. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3TyUYCHHUE.
. JlapneHue cBera.
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14.1.7. MeTonn4eckue peKoMeH AU

O0BEM 4acoB, IPEIYCMOTPEHHBIX YUEOHBIM IUIAHOM JJISl U3y4eHUs Kypca (U3HKH, HE MO3BOJISET
PACKpBITh B JIEKIUSAX MOAPOOHO U riryOoko marepuan. [lostomy mpu peanu3anuu IporpaMMBbl CTYICHTHI
JIOJDKHBI JOCTaTOYHO MHOTO paboTaTh CaMOCTOATENBHO KAaK IMPU IMOBTOPEHUU JIEKIIMOHHOIO MaTepuaa,
TaK MU MOJATOTOBKE K MPAKTUYECKUM, JJAOOPATOPHBIM M KOHTPOJBHBIM 3aHATHsIM. s obecrieueHust 3¢ -
(EeKTUBHOTO YCBOEHMSI CTYICHTaMU MaTepUaJIOB TUCLMIUIMHBI HEOOXOAMMO Ha MEPBOM 3aHATHM olecre-
YUTh UX CIIUCKOM BOIPOCOB, IMOJICKALIUX U3YYCHHIO, CIIMCKOM OCHOBHOW M JOIIOJIHUTEIILHON JINTEpaTy-
PBI 17151 CAMOCTOSITEIbHOM paboTBhI.

JI1s TeKyIero KOHTpOoIIsk yCIIEBaeMOCTH M IIPOMEKYTOUYHOM aTTECTALMK MCIOJIb3YETCS TECTOBBIN
KOHTPOJIb 3HAHUM.

Ha nexumsx nHeo6xoanmo oOpariaTth BHUMaHHUE HA OCOOCHHOCTH MPUMEHEHUS PacCMaTpruBaeMoro
Marepuaia B HOCIeAYIOIUX Kypcax, a TakKe B Oyayniei npodecCuoOHaIbHON AeSTeNbHOCTH.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /1JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst nun ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa
3peHU OIIPOC IO TEPMUHAM (MHAMBHYaTbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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