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PABOYAS ITPOTPAMMA YYEBHOM ANCHUTIIAHBI

Pu3unka
YpoBenb ocHOBHOI 06pa3oBaTebHOMN HPOrpaMMbi GaxanaBpuar
Hanpasaenne noarorosxn 11.03.02 — MH(MOKOMMYHHKAIIMOHHbIE TEXHOJIOIMH M CHCTEMBI CBSI3H
Hpoduas CHCTEeMBI PafMOCBI3H B PAIHOI0CTY A
®opma obydenun OYHasa
@axymerer ____ Pajporexunyeckuii
Kadenpa TOP
Kype(sbi) 1.2 Cemecrp(u) __ 1,2.3
Yuebusiii nuian na6opa 2013,2014 1 2015 roga
Pacripenesienne paGouero Bpemenn:
2 e | 2
) 5 5 |5 | e §
Ne Buaer yue6Hoii padorst :2: \m % N % en ;g =
© o O )
1 | Jleknun 24 | 36 | 32 | 92 | yacom
2 | JlabopaTopuble paboThi 18 | 28 | 16 | 62 | 4acom
3 | IlpakTuyeckue 3ansaTHS 18 | 36 | 32 | 86 | uacom
4 | Kypcosoii npoekT / paéora (KPC) (ayauropusn) - - - ~ | yacos
5 | Beero ayauTopHbIxX 3aHaTHI 60 | 100 | 80 | 240 | uacos
6 N3 uux B uHTepakTHBHOI dopme | 16 | 16 | 16 | 48 | yacos
7_| CamocTosTebHAs paGoTa CTYIeHTOB (CPC) 48 | 80 | 64 | 192 | qacom
8 | Beero (6e3 sx3amena) 108 | 180 | 144 | 432 | yacos
9 | CamoctonTenbHas pabora Ha NMOATOTOBKY H CAAYY 3K3aMeHa | — 36 | 36 | 72 | yacos
10 | O6mas TpyaoémMKocTn 108 | 216 | 180 | 504 | uacos
(B 324€THBIX eAMHMUAxX) | 3 6 5 14 | 3ET
3ager 1 ceMecTp
DK3aMeH 2,3 ceMecTp

Tomcek 2016
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o Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 113 ot « 20 » 4 2016 r

CornacoeaHa Ha noprtane Ne 5925




Pabouas nporpamma cocrasiiena ¢ yuétoM tpe6Gosanuii DenepansHoro [Nocy-
AApCTBEHHOI0 00pa30BaTeNbHOr0 CTAHAAPTA BBICIIErO obpasoBanus (PI'OC) no
HalpaB/ieHUiOo MOAroToBKH 11.03.02 — «MH(pOKOMMYHHKAIIHOHHbBIE TEXHOTOTUH H
CHCTEMDbI CBA3M) (KBaIM(UKAUHUA (CTenenb) «bakanaBpy), YTBEPXKIAEHHOIO MpHKa-
30M MuHncTepcTBa 06pasoBanus M Hayku PoccHitckoit ®enepanuu oT 6 Mapra
2015 r. Ne 174, paccMoTpeHa M yTBepx/eHa Ha 3aceqaHHK kadenper busuku 20
anpens 2016 r., npotokon Ne 113.

PaspaboTtunk:
K.0.-M.H., noueHT kadeaps GU3HKH A.B. JIsyun
3aB. kad. pusnku, npodeccop E.M. Okc

Pabouast mporpamMma cornacosana ¢ ¢pakynsTeToM, pobunupyrouei u BbI-
ITycKaromel kapenpamMmu crieuantbHOCTH

Hexan PT®, nonenr ,%% K.1O. ITonoBa
3aBenyromuii npodunmpyoLei é\ |
xadenpoii TOP, k.¢.-M.H., gonent | Al Nemunos
3aBenyromuit BeITycKaroIeit é\x .
kadenpoii TOP, k.¢.-M.H., 1oIeHT _ A, emunos
IKCNePThI:
kad. dusmku JOLIeHT A.B. Menosuuxk

(MecTto paboThI) (3aHHMaeMas TOJDKHOCTh)  (HOAIL (MHALHANBL, hamuTs)
kad. TOP IOLEHT C.H1. Boromosos
(Mecto paboThI) (3aHMMaeMast JI0MKHOCTD) (moxmuce) (MHAIHANTBI, (amuitHs)
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1. HEJI ¥ 3AJAYH JACHUILIAHDI

JAucuninmua «Pu3HKay H3ydaeTcs B EPBOM, BTOPOM H TPETBEM CEMECTPE M TIPeayCcMaT-
PHBACT YTCHHE JIEKLHH, IIPOBEEHHE MPAKTHYCCKHX U JIaOOPATOPHBIX 3aHATHL, HOJyYEeHHE pa3-
JIMYHOTO paja KOHCYIbTaluH.

Heanto aucuunmnner «Pu3nka» BISCTCA CO3MAHME 6a3bl LIS H3yYeHHs obmenpogec-
CHOHAJILHBIX M CHEUUATBHBIX JHCLUHILUTHH (opMHpoBaHHe y cTyaeHToB TYCVYP menocTHOro
NPENCTABICHUS O (QU3HYECKHX MPOLECCaX W ABIEHHSAX, NPOTEKAIOIHX B HPHPOAE, NOHUMAHHS
BO3MOJKHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB [O3HAHHS MPUPO/B! H BIANEHHS HMH HA ypOB-
He, HEOOXOMMMOM JUIS PEIICHHS MPaKTHUECKHX 3a/1a4, BOHHKAIOIINX IOPH BBIMTOJHEHUH NPO-
(eccHOHANBHBIX 00A3aHHOCTEH.

3anauelt n3ygeHus Kypca GH3HKH ABNAETCH OCBOCHHE CTYAEHTAMH H YMEHHE HCIIOJb30BATh:
® OCHOBHBIX ITOHATHH, 3aKOHOB H MOJIeeit

» MEXaHMKH,

» MOJIEKYIAPHON (H3HKH H TePMOIUHAMHUKH,

» DIIEKTPHYECTBA H MATHETH3Ma,

» TEOpHH KoeOGaHuH U BOJH,

> BOJIHOBOI H KBAHTOBOH ONTHKH,

> KBAHTOBOH M aTOMHOH (H3UKH,

> (H3HKH TBEPHOTO Tea,
® METOJIOB TCOPETHIECKOTO H SKCICPUMEHTANTLHOTO HCCIISIOBAHMIA B (PH3HKE;
® METOJIOB OLIEHOK MOPINKOB (GH3UIECKHX BEJTMIHH.

2. MECTO JUCHHUIIJIMHEI B CTPYKTYPE OOII

Hucupmuna «PuU3nKa» OTHOCHTCS K 9HCIY IHCUAIUIMH MATEMAaTHYECKOrO H eCTECTBEH-
HOHay4Horo nukna (6asosas yacte b1.5.9). 3nanus u HaBsKH, NIOJTyYEHHBIE IIPY €€ H3YUeHHH,
HCIIONB3YIOTCA B MOCIENYIOMUX AMCUMIUIHHAX IpoeccnonanbHoro uukia («Teopus snexTpu-
YECKHX IleTel», «JnekTponukay, «O0mas TeopHus CBS3my, «DNIEKTPOMarHUTHBIE TIOJIA M BOJI-
HBD), «CXeMOTeXHHKA TeNeKOMMYHHKAIHOHHEIX YCTPOHCTBY, «DIIEKTPOIUTAHNE YCTPOHCTB M
CHCTEM TEJICKOMMYHHKAIHH», «be30macHOCTh KU3HEAESTENBLHOCTHY).

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMSI JUCHUTNTIJINHBI

IIponecc H3ydeHus nucUMIIHHBL «DU3HKaY HaIpaB/ieH Ha (OPMHPOBaHHE CIIEMYIONIUX
KOMIICTEHIIHHN:

1) crocoGHOCTHIO K caMOOpraHH3aIHy 1 camoobpazosauuio (OK-7).

2) C1I0COOHOCTBIO BIANETh OCHOBHBIMH METOIAMH, CIIOCOGAMH U CPeJICTBAaMH IOTyUYCHHS,
XpaHeHus, nepepaborku nudopmanun (OIK-3).

B pesyabTaTe m3yvenus kypca pmukn CTYA€HThI 10JKHbI:

3uaTh OCHOBHBIE (u3HUECKHE SABIEHMS, (yHIAMEHTATHHbIE IIOHSATHS, 3aKOHBI M TEOPHU
KJIaCCHYECKOH H COBPEMEHHON (DH3HUKH.

YMeTb BBIICIATE KOHKPETHOE (hU3HYECKOE ColepKaHUe B MPHKIAIHBIX 3a1a4ax Oyaymeit
JEeATeNILHOCTH.

BuiageTs HaBBIKAMH HCIOTB30BAHUA OCHOBHBIX NpueMoB 00pabOTKH 3KCIIEPUMEHTATBHBIX
JIaHHBIX.
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4. OBbEM JUCIMITIIUHBI 1 BU/IbI YYEBHOM PABOTbI

. CeMecTpsl Bcero
Buel yuebHo#H paboTsl 4ACOB
1 2 3
AyAHTOpHBIE 3aHATHS (BCero) 60 | 100 | 80 | 240
B tom uncie:
Jlexunu 24 | 36 | 32 92
Jlaboparopusie pabotst (JIP) 18 | 28 | 16 62
ITpakTuyeckue 3auaTus (113) 18 | 36 | 32 86
Kypcosoii nmpoext / padota (KPC) (ayauropHas Harpyska) | — — — —
Jpyzue 6udvi ayoumopHou pabomol
CamocTrosiTeibHAs paGoTa (Bcero) 48 | 80 | 64 | 192
B tom yucre:
ITpopaboTKa JEKIHOHHOIO MaTepyasa 10 | 14 | 13 37
[oAroroBKa K MpaKTHYECKUM 3aHITHAM 9 | 18 | 16 43
BrInosHeHHE JIOMAITHEX 3aIaHH#H 5 111 110 26
[ToroTOBKA K KOHTPOJIBHBIM paboTaM d KOJLUIOKBHYMaM 6 9 9 24
TMoaroroska Kk J1a00paTOPHBIM 3aHATHAM 18 | 28 | 16 62
CaMOCTOSTENbHOE H3YYEHHE TeM TEOPETHIECKOH YacTH - | - - —
IMoaroroBKa K 3K3aMeHy - | 36 | 36 72
Buj mpoMeXyTO4YHOH aTTecTaluy (3a4€r, 9K3aMEeH) 3ay | O3 | Ox3
O6man TpyI0EMKOCTh Yac 108 | 216 | 180 | 504
3auéTHbIE eHHHIbI TPY10EMKOCTH | 3 6 5 14
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S. COAEP KAHUE U CIIUITJINHBI

S.1. Pazennl AHCOMIIINABI ¥ BUABI 3aHATHH

Tabymma 5.1.
N | Haumenosanue pasnena Texu, [Ipakr. | JIa6. cpe | Beero 225:::33::::{8
JHCHHTLTHHBI 3aHAT. | 3aH. Jac. (OK, TIK)
ITepBblit ceMecTp
1 | Mexanuka 8 8 10 16 42
MonexynspHas ¢usuxa
2 U TEPMOJMHAMHKA 8 6 8 16 38 OK-7, OIIK-3
3 DNEKTPHYECTBO U MarHe- g 4 3 16 28
TU3M
Bropoii cemectp
3 ?;:{(Tpnqecmo M Maree- | 18 12 34 77
4 | Kone6aHus u BONHEI 12 10 8 | 26 | s9 | OK7, OlK3
5 | BonHoBast ontaka 8 8 8 20 44
Tpernii cemectp
6 | KanToBas ontuka 6 12 8 21 47
7 | Kpantosas pusika n 26 20 8 | 43 | 97 | OK-7, OIIK-3
¢u3HKa atoma
8 | Bceero: 92 86 62 | 192 | 432
Hroro: 432 yaca
5.2. Conepxanue pa3aeoB JACHHIUIMHBI (110 JEKIHAM)
Tabnuna 5.2.
No Haumenosanue Tpynoém | ®opmupyembie
/i paznena Conepxanue pasgena KOCTh KOMIIETeHLIHH
JHUCHHITIITHHEI (dac.) (OK, IIK)
1 2 3 4 5
IlepBrlii cemecTp
1 | Mexannka 1.1. ®usnka xak GyHIaMeHTaIbHAS HAayKa. 8
1.2. TIoHsiTHE COCTOSIHUS W OITMCAHHUE JIBHIKEHHSL.
TTpuHIMn He3aBUCHMOCTH JBMXeHus. HopMans-
HOE ¥ TaHIeHLIHATbHOE yCKopeHHs. KiHeMaruka
MarepHanbHON TOUKH U TBEPAOTO Tella.
1.3. 3axons! HerotoHa. MIMITy b pOM3BOIIBHOM
CHCTEMBI TeJl. 3aKOH COXPaHEHHS UMITYJIhCa.
1.4. Kunernueckas sHepris. KoHcepBaTHBHBIE OK-7
CWIBl U CHCTeMbL [loTeHImanpHast sHeprHs. OHK-%
CBsi3p MEXTy IOTEHIMATLHON SHEprueil u cH-
JIOH. 3aKOH COXPAHEHHsS MEXaHHYecKoH OSHep-
riu. AGCOMIOTHO HEYTIPYTHIA ¥ YIIPYTHii yaaphL
1.5. Jlunamuka BpalaTelbHOTO IBHIKEHHS
TBEpIOro Tena. MOMEHT HMHepuuu. MoMeHT
cHJIBL. MOMEHT umMirysbea. 3aK0H COXpaHeHHs
MOMeHTa uMIyiasca. Kunernueckas sHeprus
BPALIAIOILETOCs Tela.
2 | Mojekyasip- | 2.1. YpaBHeHHs COCTOSIHHs MJ€aJIbHOIO rasa. 8 OK-7,
5
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Hasi pu3NKa H
TepMOAHHA-
MHKa

Vpasuenue Maiiepa. Teroemxocts. Pabota.
Brytpennsist sHeprus. IlepBoe Hadano TepMo-
JMHAMKMKH. M30mporiecesl B HealbHOM rase.
2.2. Kimaccuueckue crarucTuku. CKOpocTH raso-
BBIX Monekyn. ®yHkuus pacnpenenenus Max-
CBEJUIA 0 NPOEKIISIM ¥ aOCOMOTHBIM 3HAYCHH-
am ckopocreit. Hanbonee BeposTHas, CpelaHe-
KBaJpaTHYHAs ¥ CPEIHSA apHPMETHYeCKas CKO-
poct MmoJekyi1. bapomerpuueckas dopMyra.
dyuxiws pacrnpenenenus bobimana.

2.3. O6paTuMble ¥ HEOOpaTUMbIE MPOLECCHL
[uxn Kapuo. K.na. obGpaTHMBIX H HeoOpa-
THMBIX HHKIOB. TepMoAMHAMHYecKHe (QyHK-
[IMY COCTOAHHsA. BTopoe Hadano TepMOIHHA-
MHKH. DHTpomus. V3sMeHeHHe SHTPONUHU MpH
oOpaTHMBIX M HEOOpaTHMBIX IIpoleccax.
CTaTHCTHYECKUH CMBICI SHTPONHH. TpeTnbe
HAYaJI0 TEPMOJMHAMHKH.

OIIK-3

DyeKTpuye-
¢TBO M MarHe-
TH3M

3.1. DmexTpocTaTH4YecKoe Iojie B BaKyyMe.
[TpvHIKT CYTIEPIO3UIMHA JIEKTPUUECKUX 10~
ne. DnexTpuyeckoe mone aumnond. Teopema
laycca Juid BEKTOpa HANPSHKEHHOCTH BJIEK-
TPUYECKOTO NOJIA. BrMuucieHue 3J1eKTpuye-
CKHX IOJIeH ¢ nmoMorpio TeopeMsl ['aycca.
3.2. DiexkTpocTaTH4YecKoe II0ji€ B BEIIECTBE.
TMonspusanus AUINEKTPHKOB. JMaekTpuye-
CKad BOCHPHUMYHBOCTb. OTHOCHTEbHAS H-
SJIeKTpHUECKas IIPOHHUIAEMOCTh. Y CIIOBUS Ha
rpaHMIle pasziena ABYX JHUIEKTPHKOB. DIIEK-
tpuyeckoe cmeineHne. Teopema I'aycca 1uist
BEKTOPA SJIEKTPHUECKOTO CMEIICHHS.

3.3. TeopeMa o HUPKYJIALHH BEKTOpa HaNpsi-
JEHHOCTH 23JeKTpocTariyeckoro mnond. Ilo-
tenman. PasHocTs moreHnuanos. Cea3b Me-
KTy HAOPSOKEHHOCTBIO U TOTEHIHanoM. Pac-
y&T MOTEHIMAJIOB INPOCTEHINMX JJIEKTPOCTa-
THYECKUX MOJIEH.

3.4. TTone BHYTpH NPOBOJHHKA H y €ro IO-
BepXHOCTH. PaclpejesneHue 3apsna B Ipo-
BOJIHUKE. OJEKTPOEMKOCTh  YeAWHEHHOIO
nposoaxuka. KoHaencaTopbl. JHEPrus dJeK-
TPHYECKOTO TIOJI.

OK-7,
OIIK-3

Bropoii cemecTp

JyieKTpHYe-
CTBO U MarHe-
TH3M

3.5. Dnexrpudyeckuii Tok. ILIOTHOCTH TOKa.
3axonbl OMa u J[xoyns-Jlenua B auddepen-
nuaitbHoil popme. Moimmaocth Toka., Ko
HCTOYHMKA TOKa. 3akoubl Kupxroda mis ue-
e MOCTOAHHOTO TOKa.

3.6. MaruuTHOE IOJe B Bakyyme. Bekrop
MaruuTHOM HHAykiuu. 3akoH buo-Capapa-
Jlammaca ¥ ero IpUMEHEHHE K pacuy€ry mar-
HUTHBIX ToJiedl. MarHuTHOe I10JIe JIBHKYIIE-

16

OK-7,
OIIK-3
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rocst 3apsina. Teopema I'aycca nms Bektopa
MarHuTHOH MHAyKuHH. Teopema o HHpKyms-
MM BEKTOpA MArHUTHOW HHAYKLIUH M eé
HNpUMEHEHHEe JUIA pacuéta noneH. [lone cone-
Honza u ropouna. Cuna Ammnepa. Kourtyp ¢
TOKOM B MarHuTHOM nosie. Cuia Jlopenna.
3.7. MaruutHOe nosie B BemecTBe. Hamaruu-
YeHHOCTh. Hanpsok€HHOCTL MarHUTHOro IO-
1. MarnutHas nposunaeMocts cpeanl. Teo-
peMa 0 UHPKYIALHH BEKTOpa HATIPSKEHHOCTH
MarHuTHOro nosd. Jlnamarnerusm. [Tapamar-
HetusM. @eppomardHetusm. Kpusas Hamar-
HHyeHHocTH. ['Herepesuc.

3.8. Pabora 1o mepeMerneHtio NpoBOHUKA C
TOKOM B MarHMTHOM II0JIe. SIBIeHue 31eKTpo-
MarHuTHOW WHAYKIMH. [lpupona ».4.c. uH-
Aykuud. LMpkynsmus BekTopa HanpsokEHHO-
CTH BHXPEBOIO JJIEKTPHYECKOr0 mosid. TokH
®yxko. Cxun-3¢dexr. SIBieHne caMOHHIyK-
nud. MenyktuBHOCTE. B3auMuas uaykumst.
3.9. DHeprus marautHOro noisi. Tok cMere-
HHA. YpaBHEHUS MakcBe/ia B MHTErpanpHOM
1 nuddepeHnHansHoN hopmax.

4 | Konebannsn u | 4.1. ®usuka xoneGanuii u BojH. OCHOBHOE 12 OK-7,
BOJIHBI yYpaBHCHHE TapMOHHYECKHX Kojebannili. Ma- OIlK-3
TEeMaTHYECKHH, (QH3MYECKUH W TNPY)KUHHBIH
MaiTHUKH. ['apMommueckuit  ocummiATOp.
DHeprus rapMOHHYECKOT0 OCHMLIATOpa. Me-
TOJl BEKTOpHBIX auarpamM. CroxeHme rap-
MOHHYECKHX KONeOaHuii.

4.2. Cpobomnple 3aTyxalomue KoneOaHHs.
[lapameTprr 3aTyxaromux KoiebGaHumii: koad-
(GHMUMEHT 3aTyXaHHus, JIorapupMHUECKHIT TeK-
PEMEHT 3aTyxaHHs. BeIHyXIeHHBIE KoJeOa-
Hus. Pezonanc.

4.3. CpobGoanere xoneGaHus B KOHType Ge3
aKTHBHOTO conpotusiieHHs. CBoGoaHble 3a-
Tyxamomue kKojnebanus. JloOpotHocTs. Brl-
HYXXJICHHBIE 3JIEKTpUYeCKue KoyiecOanus. Pe-
30HAHC TOKA U HANPSHKCHUS.

4.4. Ynpyrue BONHBI M MX XapaKT€PHCTHKL.
KHHeMaTHKa BOJIHOBBIX IIPOIECCOB. YpaBHe-
HHs IUIOCKOH U cdepuyeckoit Bonn. Dazopas
H rpynnosas ckopoctd. CTos4ue BOIHBL

4.5. DIeKTPOMArHMTHBIC BOJIHBI M HX Xapak-
TepUCTHKH. Bexrop YMmoa-Ilolintuura. D¢-
ekt Honnepa. Usnyuenne numons. BimkHss
U JaJbHAA 30Ha U31y4arens.

5 | BoanoBas 5.1. CeeroBas BoyiHa. MIHTEeHCHBHOCTE CBETO- 8 OK-7,
ONTHKA Bo#l BonHbL [lokazarens nmpenomienns. Un- OIIK-3
tepdepennns ceera. llupuna nonoc unTep-
depeHnyn. BpemeHHas u npocTpaHcTBeHHas
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KorepeHTHOCTh. MHTepdepenuns mnpu oTpa-
JKEHHH OT ILIOCKONApase/IbHOH IIACTHHKH U
xiausa. Kombia HerotoHa.

5.2. Tlpunnun T[odirenca-®penensd. Meron
30 ®penesi. Judpaxuus OpeHens oT KpyT-
JIOTO OTBEPCTHS ¥ OT KPYTJIOTO HEIpO3pavHo-
ro nucka. Judpakuus @paynrodepa or wie-
ma. JTudpakuuoHHas pemérka. YTiiosas Juc-
mepcust ¥ paspemaromas CrnocoOHOCTh pe-
wéTky. Judpakuus pPeHTIeHOBCKUX JIYYEH.
[Tonsitue o ronorpaduy.

5.3. EcTecTBEHHBIH H MOJSPH30BAaHHBIA CBET.
3akon Mamoca. 3akon bprocrepa. [IBoiiHoe
naydenpesomieHue. M30TpomHble W aHH30-
TPOMHbIE KpUCTALIEL VHTepdepenus mos-
pusosannoro cera. Dddexr Keppa. Bparue-
HHE IUIOCKOCTH TIOJISIPH3alHH.

5.4. CsoiicTBa U OCOOEHHOCTH pacmpocTpa-
HEHUs CBETOBBIX BOJIH B Pa3jIMUYHBIX Cpeliax.
Jucnepcus csera.

Tpetuii cemectp

6 | Kpanroman 6.1. KanToBas onrtuka. JIloMuHecHeHIHA H 6 OK-7,
ONTHKA TemioBoe M3nmydenue. 3akoH Kupxroda. Ms- OIIK-3
TydeHHe abCONIOTHO 4YEPHOro Tena. 3aKoH
Credana-bonsumana. 3akoH cMelleHus Bu-
Ha. KBanTtopas rumote3a [Inanka. KBantoBble
cocrosusa. CaoiictBa ¢otonoB. Porord-
dext. TopMO3HOE PEHTIEHOBCKOE H3ITy4YeHHE.
D¢dexr Komnrona. JIBoACTBEHHAS IPHpoOsa
csera. Umnynec doTona. JlaBieHue cBera.

7 | KpanToBas 7.1 3aKOHOMEpPHOCTH B ATOMHBIX CIIEKTpaXx. 26 OK-7,
¢usnka n ¢u- | Mozens aroma Peseppopra. DnemeHTapHAg OIIK-3
3MKa aTOMa teopus Bopa. CIeKTphl H3/IyYEHUs aToMa BO-

J0poJa ¥ BOJOPOJONONO0HBIX HOHOB. OIBIT
®paska u I'epua. XapakrepucTHYecKoe
PEHTTCHOBCKOE H3JIyYECHHE.

7.2. BosnHOBBEIE cBoOiicTBa YacTHil. ['mnoresa
ne Bpoitns. Omsitel eBuccona u JpxepMmepa.
Jindppakuust snexTpoHos. KopmycKyJsipHO-
BOJTHOBOH 1yajIH3M.

7.3. CooTHolIeHHs HeonpeaenéHHocTel. Ec-
TeCTBEHHAs [IMPHHA CIHEKTPAIbHBIX JIHHHA
u3IydeHus aroMa. KBaHTOBbIE ypaBHEHMA
npwxeHns. Ypasuenue [lpé&munrepa. Boi-
HoBas QyHKIHA, €& Qpusnyeckuit cMpic. Hac-
THIIA B OJHOMEPHOM MOTEHIMAIBHOH sME.
Ksantosanue sHeprud. TyHHETBHBIH 3QdeKT.
KBaHTOBEII rapMOHUYECKUH OCLMIUIATOP.
7.4. Onepartopsl — annapat KBaHTOBOH MeXa-
HukH. CoOCTBEHHBIC 3HAYeHWs W COOCTBEH-
Hple Qydkuud. ['nmaBHOe M OpOHTaNBHOE
KBAHTOBLIE Yncaa. MarHMTHOE KBRHTOBOE
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gucno. Onwit llrepHa u T'epmaxa. Cnunm
snexTpona. Ilpunnun Ilaymu. Ilepuonmue-
cKas cucreMa aiementoB JI.M. Menaeneena.
7.5. TepMOMHAMHYECKHIM H CTATHCTHYECKHI
crocoObl OMHCAHHS KOJUIEKTHBA YacTHIl. XH-
MHYECKHH moTeHnHan. GepMuOHb H GO30HLL
TTonstve o (a3oBOM NPOCTPAHCTBE MHUKPO-
YacTHII M €ro KBaHTOBaHHH. KBaHTOBLIE CTa-
THCTHKY. DyHKumu pacrnpenenenus Oepmu-
Hupaxa u bose-DiHinreiina. Dueprus Oepmu.
7.6. CUCTEMBI  3apsDKEHHBIX  YACTHIL JeK-
TPOHHBIM a3 B MeTa/UIaX. Temneparypa BEIpO-
MJIEHUS DJIEKTPOHHOTO rasza. DHepreTHYeCKHi
CIIEKTP CBOOOIHBIX 3JIEKTPOHOB B MeTaLIE.
IT10THOCTE 3HEPreTHYeCKHX COCTOSHUIA.

7.7. HopmanpHble  KoneOaHHs — pEINETKH.
CnexkTp HOpMAanbHBIX KOneGaHWi peINETKH.
Temneparypa J[leGas. ®omousl. Teroém-
KOCTb JIM3JIEKTPHKOB U BBICOKOOMHBIX IIOJIY-
IIPOBOAHUKOB (KJIACCHYECKAsl TEOPHs TEILIO-
EMKOCTH, Teopus OifHmTeiiHa, Teopus Jle-
6as). TemmoéMkocte MerautoB. Temnosoe
pacmupeHde TBEPABIX Tel. AHIrapMOHHYe-
CKHH OCHIILIATOP. TernnonpoBoaHOCTb.

7.8. HepaBroBecHble Makpocuctemsl. Cron-
TAHHOE M BBIHY)XICHHOE u3mydeHus. Koad-
¢uentsl DiHIITelHA, MHBepcus HacenéH-
HOCTEH. YCHIIEHHE DJIEKTPOMArdHTHOrO MO
B CpeJi€ ¢ OTPULATENbHBIMH HOTEepsIMHU. [ IpuH-
1U11 paGoThl J1azepoB. enii-HeoHOBBII Jiazep.

5.3. Pasgenbl QUCHHMINIMHBI H MEXIHCIMILIAHAPHBIE CBS3H € 06eCHeYHBAIOLIHMH
(npexpinymuMn) 1 obecrieynBaeMbIMU (MOCIENYIOIMIMMHA) JHCIHIIHHAMH

JItsd OCBOEHHS pa3fenoB AMCHUIUIHHBI «Du3HKa» HeOOXOAMMBI 3HAHHS, ITOTyYEHHBIC B
IIKOJIC U T0JIy4aeMble NapajlyIeNIbHO TP H3YUSHHH JHCUHIUTHHEI «MaTeMaTHYeCKHH aHanu3y.

Pazpenbt qucnummner «®usuka» cBA3aHBI ¢ pasfeNaMu nociedyiowux aucuumms «IIpo-
eccronanbroro nukia (6azoBoli (ob1enpopeccHOHATEHOMN) YacTH)» paboyero y4eGHOro IUIaHa:

Pa3znens! puznkn 1121314ls5l6!l7
Jdncunnanas:
Teopus anexTpuyeckux uemneit +i+ +
DNeKTpOHHKa + ]+ F
OO61mas Teopus CBI3H + 4+ + |+
ONeKTpOMAarHUTHBIE TOJISl H BOJIHEI + +i T+
DJIEKTPONUTAHHE YCTPOHCTB H CHCTEM TeJIeKOMMYHHUKAIHM + |+
CXeMOTeXHHUKA TeIeKOMMYHHKAIHOHHBIX YCTPOHCTB s B B
be30macHoCTh XU3HEAEATENLHOCTH R R s
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5.4. CooTBeTCTBHE KOMIIETEeHUHI, (OPMHPYEMBIX IPH H3Y4YeHHUH JHCUUILIHHEL, H BH-

0B 3AHATHR

[lepeuens Bune! 3ansatuit

xomnerenuuii | JI | Tlp

Jla6 | CPC

®opMbI KOHTPOIS

Tecr. KoutponsHas pabora (KOMIOKBH-

MAalIHKUX) 3aiaHui. YCTHBIH ONpOC Ha 3a-
4éTe H DK3aMCHE.

OK-7 + @+ + | yMm). YcrHpid oTBeT Ha 1labopaTopHO# pa-
6ote. Onpoc. loMamnHe 3a1aHus
Koncnexrsl nekiun. Odopmirenue otyéra
¥ yCTHBIA OTBeT Ha snabopatopHoit pabo-

OIIK-3 + 1 + + + | te. BemosnHeHne WHIMBUAYaIbHBIX (J10-

JI - nexmust; Ilp —npakTuyeckne W ceMuHapckue 3aHatas; Jlab — naGoparophbie paboOTEI,
CPC — camocrosTenbHas paboTa cTyieHTa

6. METO/IbI 1 ®OPMbI OPTAHU3AIIUHN OBYYEHMSI

JIs yCHEIHOro OCBOEHWS MMCUHIUTHHBI MPAMEHSIOTCS pasiIH4YHble 0OpasoBaTesbHbIC
TEeXHOJIOTHH, KOTOpblE 00ECIEYHBAIOT HOCTIDKCHHE ILIAHUPYEMBIX PE3yJIBbTaToOB OOYUYCHHS CO-
JIacHO OCHOBHOH 06pa3oBaTeNLHOM MporpamMme, ¢ y48ToM TpeboBaHMH K 00BEMY 3HAHMIA B UH-

TepaKTHBHOH dopMe.

TexXHO10rMH HHTEPAKTHBHOr0 00y4eH s IPH Pa3JIHYHLIX GopMax 3HAHHI

®opwmsr | Jlexuuu | Ilpaktuueckue | Jlabopatopusie | Beero
MeTtob! (gac) 3aHATHA (4ac) paboTsI (Jac) (dac)
OOGcy)aeHue Ipe3eHTalH H 3 4 12
JIEMOHCTPAIMIi ONBITOB
PaboTa B KoMaH/I€e 18 18
YcTHBIH ONpOC WX TECTHPOBA-
HHUE IpHU JOIMYyCKe H 3allNuTe 10 10
J1a60paTOpHBIX paboT
ITy6nuynas 3amuTa U pazoop y
JOCKH WHIUBUAYAIBHBIX 8 8
3aJlaHUM U TECTOB
VIToro WHTEpaKTHBHBIX 3aHATHH 8 8 32 48
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7. JABOPATOPHBIN IPAKTUKYM

Ne | Nopasmena Tpyno- OK,
Haumenosanue 1abopaTopHbix paboT €MKOCTh
/0 | AHCHHUIIIHHEL (uac.) TK

IlepBoiii cemecTp
1 1 3HAKOMCTBO C H3MEPHTEIbHBIMH IPHOOPAMH. 2
Metoauka 06paboTku pe3ynbTaToB H3MEPEHHH.
Onpenenenue ITOTHOCTH TBEPAOTO Tena
2 1 JIaGopaTopHBIif IPAKTHKYM 110 MEXAHUKE 8
e KunemaTHKa paBHOYCKOPEHHOTO Bpa-
menus (Mastauk O6epGeka).
e M3yuyenme QUHAMUKH JBHXCHHS TBEp-
goro tena (Mastaux Obepbeka).
3 2 JlabopaTOpHBIH IPAKTHKYM MO MOJIEKYJIAPHOM 8
(hH3HUKE H TEPMOAHHAMHKE
¢ Hsydgenue pacupenenenus bonpumana.
e lsyueHne TepMOAMHAMHYECKHX IIPO-
L[ECCOB.
Bropoii cemecTp
4 3 JIaGopaTopHBIH NMPaKTHKYM IO 3JIEKTPHYECTBY 12
U MarHeTH3MY
e l3ydeHue CBOMCTB JHANEKTPHKOB B IIO-
Jie TIJIOCKOT0 KOHJIeHcaTopa.
e lIzyyeHHe MarHUTHOIO MOJIA KPYrOBOro

TOKa.
e OmnpenencHue ynenpHOTO 3apAaa dIIEK- OK-7,
TPOHA METOJIOM MarHeTpoHa OIIK-3
5 4 JlabopaTopHBEI MPAKTHKYM 110 KOJIEOaHUIM 8
e 3aTyxaroume 3JIeKTPOMarHuTHEIE KOJle-
OaHusI.

e l3yyeHue BBIHY)XICHHBIX KOJeOaHUH B
K0JIebaTeIbHOM KOHTYpeE.
6 5 JlabopaTopHBIi IPAKTHKYM [0 BOJIHOBOM OIITHKE 8
e M3sydyeHue uHTEpGHEPESHIINH A3ePHOTO
usznyderus. Onwitr IOHra.
e MsyueHue gBneHus nudpakiuy ¢ mo-
MOMIBIO TH(PPAKIHOHHOH PEIeTKH.
Tpetuii cemectp
7 6 JIaGopaTOpHBIH NMPAKTHKYM 110 KBAHTOBOI OII- 8
THKE
e Hccrenosanue BremHero ¢porosddekra.
e ]I3yyeHue 3aKOHOB TEIJIOBOrO H3JIyye-
HHSL.
8 7 JlabopaTopHbIit NPAKTHKYM ITO KBAHTOBOH H 8
aTOMHOH (u3uke
e [IpoBepka COOTHOLIEHHS HEOTIPE/ICTCH-
Hoctel ['eifzenbepra.
e l3yyenue cnekTpa aTOMOB BOJOpOJA
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8. MIPAKTUKTHYECKHUE 3AHATHUS (CEMHUHAPDI)

Ne Ne paznena 5 Tpyno- OK,
P I — HanMenoBaHHe TPAKTUYECKHUX 3aHATUH €MKOCTh K
(uac.)
IlepBBIi cemecTp
1 Kunemartuka 2
2 3aKoHbI JHHAMHKH MOCTYNaTeIbHOr0 M Bpala- 2
1 TEJLHOTO JBHIKEHHS
3 3aK0OHBI COXpaHEHUs UMITY/IECa, MOMEHTa UM~ 4 OK-7
1yJIbCa H SHEPTHH _ OHK-E’)
4 H3onpouecchl, TEMI0EMKOCTS MHOIOATOMHBIX 2
5 ra3oB
5 Pacnpenenenns Makcsesuia ¥ bosbiiMana 2
6 Bropoe Hayano TepMOIHHAMHKH. DHTPOIHS 2
7 3akon Kynona 2 OK-7
8 3 Hanpsox€HHOCTS 3IeKTpHyYecKkoro nous. Teo- 2 OHK-’3
pema ['aycca
Bropoi cemecTp
9 IMoteniman. PaGota cull 31€KTPOCTAaTHYECKOTO 2 OK-7,
1OJIst OIIK-3
10 BelecTBo B 3JIEKTPOCTATHIECKOM I10JIe. DIIEK- 2
TpoeMKocTb. KoneHcaropbl
11 3akonsl Kupxroda ans nenei mocToSHHOro TO- 2
3 ka. [TmotHoCTh TOKA. K.II.. HCTOYHHKA TOKA
12 Marnutroe none. 3akon buo-Casapa-Jlannaca 2
13 Cua Amnepa. Cuna JlopeHna 4
14 IIpuMeHeHHEe TEOPEMBI O LIMPKYJISIIHA BEKTOpa 2
MATrHHTHOM MHIYKITHH JUI pacyéra rojen
15 MarsuTHOE 10JIE B BEHIECTBE 2
16 DneKkTpoMarHUTHas HHIYKLHUS ’ 2
17 Iapmonunueckue konebanus. CroxeHue rapMo- 4
HHYECKHX KOJIeOaHHI.
18 4 3aryxaronie 1 BBIHYXIECHHBIE dJICKTpoMar- 2
HUTHBIE KOJeOaHHs
= OK-7,
19 DNIeKTPOMArdHTHBIC BOMHBL. OnTHyecKkui >¢- 2 OIIK-3
dext Jlonnepa
20 HurepdepeHuns cBeTa 4
21 5 Jndpakuus ceeTa 4
22 Ionspuzanus cBeTa 2
Tpetnii cemecTp
23 TemnoBoe H3IyYeHUE 4
24 Buemnuit potoaddext 2 OK-7
25 6 Dddexr Komnrona 2 OHK-’B
26 dotonsl. UMnynsc dhoroHa. [laBneHue cBera 2
27 TopMO3HOE PEHTIEHOBCKOE H3IYyYCHUE 2
28 7 Teopus atoma Pesepdopaa-bopa 4 OK-7,
29 ATOMHBIE CIIEKTPBI 2 OIK-3
30 XapakTeprCTHUECKOE PEHTICHOBCKOE H3Tyde- 2
HUE
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31 Bounnr ne-bpoiins. CooTHomenue neonpee- 4
JICHHOCTEH

32 Ypasnenue lllpenunrepa 4

33 KBanToBble uncna. MexaHu4yeckHii H MarauT- 2
HBIH MOMEHTBI 3J1eKTpoHa. CIIMH 3JIeKTpoHa

34 KBauToBBIE CTATHCTHKH 2

9. CAMOCTOSITEJIbHAS PABOTA

CornacosaHa Ha noprtane Ne 5925

Ne Ne pasnena TemaTnka caMoCTOATENBHOM paGoThI Tpyno- OK, Kourporm,
JUCTIHTLITH- E€MKOCTh BBINOJIHEHUS
n/m (Oemanuzayus) [K
HBI (4ac.) paboTsI
I Ompoc. Tec-
OK.7. | THL Kon-
1-7 ITpopaboTKa NeKIMOHHOr0 MaTepHana 37 OHK-E’; TPOJILHEIE pa-
00THI (KOJLITO-
KBHYMBI)
2 -
IoaroToBka K MpakTHYECKUM 3aHs- OK-7, Teersl, xo
1-7 43 MalHue 3a-
THIM OIIK-3
JIaHusA
3 . OK-7, | IIpoBepka
1-7 Bemonnenue noMamHux 3a1aHuit 26 OIK-3 | 3
4 IIpoBepka
Ioaroroska Kk KOHTPOJIBHBEIM paboTaM OK-7, KP, onerka
1-7 24 KauecTBa
M KOJUIOKBUYMam OIIK-3
BBITIOJIHEH-
HBIX paGoT
3 n Ompoc. Tecr.
-7 Ioaroroska oTuéToB 10 aGoparop- 62 OK-7, SAIHTA OTIE-
HBbIM paboTam OIIK-3 | >aiwTa
TOB
4 Ompoc.
1-7 Hogroroska u caaya sx3aMena 72 OK-7, One a
8 A OIK-3 | —Heutas
9K3aMeH
HTtoro: 264 gaca
TEPBLIA CEMECTP

Temb1 nomamnux 3aganmii: 1. Kunematuka MatepuansHoit Touky; JuHaMHKa aGCONIOT-
HO TBEPJIOTO TeNa; 2. 3aKOHbI COXpaHeHHs B MexaHuKe; 3. TepMonunamuka; Dutponus. Bropoe
Havano TepMoJnHaMuKY; 4. 3akon Kynona; 5. HanpspkEHHOCTD 371eKTpHYECKOTo Mo

Tembt 1 1 2 KOHTPOIBHBIX padoT: 1. «Mexanukay; 2. «MonexynapHas Gpu3HKa 1 TEPMO-
JUHAMHKay, « DAEKTPOCTATHKAY.

Temsr 1-ro u 2-ro xKontokBHyMOB: 1. «Mexanukay, «MonekynapHas GH3HKA U TEepMO-
JMHAMHUKay; 2. «DJIEKTPOCTATHKAY.

BTOPOI CEMECTP

Tembr nomamuux 3aganmii: 1. ITotenunan u pabota 31eKTpHYecKOro mois; [10CToSHHBIH
MEKTPHYECKUH TOK; 2. MarnuTocTathka; 3. JIBIDKEHHE 3apsS0B M TOKOB B MarHHTHOM MOJIE;
4. OnexrpomaruuTHas MHAYKIHS; 5. KoneGanus; 6. Bonuer; 7. MaTepdepenuus; Judpakmus
csera; 8. Ilonspuzanus ceera.

Tembl 1 1 2 KOHTPOABLHBIX paboT: 1. «DNEKTPHYECKUH TOK», «DNEKTPOMATHETH3MY,
2. «Konebanus v BoJIHEBD, «OnTHKAY.

Tembr 1-ro m 2-ro KoMIOKBHYMOB: 1. «DNEKTpUUECKUiT TOK», «DJNEKTPOMATHETH3IMY,
«Konebanus u BosHBIY; 2. «OnTHKA Y.
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TPETUI CEMECTP

Tembl qoMamHuX 3agaumii: 1. Terutosoe unydenne; 2. Buemnuit Gotospdert. Dddext
Komrrrona; 3. ATOMHbIC H PeHTTeHOBCKHe crieKTpbl; 4. KopIrycKyIIspHbIe H BOJIHOBBIE CBOHCTBA
mukpodactui; 5. COOTHOIMICHHE — HEONpeAeNnEHHOCTeH; 6. Ypasuenue  Ulpé€nunrepa;
7. KBanroBsie unciia; 8. KBaHTOBBIC CTATUCTHKY VI 3JIEKTPOHOB B METAJLIax.

Tembi 1 1 2 KoHTpOAbHBIX padoT: 1. «TemnoBoe u3Tydenue», «KoprycKyIspHbIE H BOJI-
HOBBIE CBOMCTBA MHKpodacTHI», «Dusuka atoman; 2. «KBaHTOBas MEXaHHKay, «KBantoBble
CTaTHCTHKH Y.

Tembr 1-ro u 2-ro xounokBuymob: 1. «TerioBoe H3tydenue», «KoprycKyJspHbIe H
BOJHOBBIE CBOIMCTBA MHUKpOYacTHIDY; 2. «Dusnka atoma», «KBanropas mexanukay, «KBaHToBbIe
CTAaTHCTHKHY.

10. IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

He npeaycMOTpeHO y4eOHBIM [IJIaHOM

11. BAJJIbHO-PEUTHHIOBASI CHCTEMA

OcyiectBisercs B cooTBeTcTBUH ¢ IlookenneM o mopsiaKe HCNOIb30BaHH peifiTHH-
FOBOM CHCTEMBI /LISl OLIEHKH YCIeBAEMOCTH CTYAeHTOB (IpuKa3 pekropa 25.02.2010 Ne 1902)
¥ OCHOBAaHA Ha GATILHO-PEHTHHIOBOM CHCTEME OLEHKH YCIeBAaeMOCTH, feHcTByiouei ¢ 2009 r.,
KOTOpask BKUIIOYAET TEKYIHH KOHTPOJIb BHIIOJHEHHS 3JEMEHTOB 00bEMA THCUHMIUTMHBL IO J1e-
MEHTaM KOHTPOJIA ¢ [IO/IBe/ICHHEM TEKYLIEr0 PEHTHHTA.

B nepBoM ceMecTpe Mo JHCLMILTHEE «DH3HKay NpeyCMOTPEeH 3a4eT. [To oxoH4yaHuu ce-
MecTpa CTyAeHT, HaOpaBmui Menee 50 GasioB, CUMTACTCA HEYCIEBAOMUM, HE IOTYYHBIIAM
3a4ér. CTY/JEeHT, BLINOJIHUBIINI BCe 3aILIAHHPOBAHHbIE J1a60paTOpPHBIE pa6oThl 1 Habpas-
it cymmy S50 u 6osnee 6ajuioB, OTyyaeT 3a4€T «aBTOMaTOM».

[MTo puciumnae «®u3pKa» MPOBEJEHUE dK3aMEHA BO BTOPOM U TPETBEM CEMCCTpPE SBJIA-
erca o6s3aTenbHEM. [IpH 7ToM GabHas oueHka B cooTHomenuH 70/30 pacipenenseTcs Ha ABe
COCTABJISOIINE: CEMECTPOBYIO M dK3aMeHAHOHHY0. T.e. 70 GalloB MOXXHO MOIyIHTh 32 TEKY-
myto pabory B cemectpe, a 30 6aioB — 3a OTBETHI Ha dK3aMEHE.

JI1st CTHMYJTHPOBAHHA IUIAHOMEPHOCTH PabOThI CTYEHTa B CEMECTPE BBEIEH KOMIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIH IPHMEHAETCA (CyMMHUPYETCs) TONBKO IS CTY/ICHTOB, 6e3 ornoznaa-
HUH OTUHTHIBAIOIUXCS 110 IPOMEKYTOUHBIM 3IEMEHTAM KOHTPOIIA (TECTBI, MPaKTH4eCKHe pabo-
ThI, KOJUTOKBHYMBI).

Ha mpoTsikeHHH BCETO CeMeCTpa TeKyllas YCIeBaeMOCTh OLEHMBAETCs TOJBKO B darax
HApacTarOIMM HTOTOM, B TOM YHCJIE U PE3yIBbTAThl KOHTPOJIBHBIX TOYCK.

Texyimmii KOHTPOJIb U3y4YeHHS AHCHUILTHHBI B KQOKIOM CEMECTPE COCTOUT U3 CICIYIOUINX
BUJIOB!

— KOHTPOJIb 33 YCBOEHHEM TEOPETHYECKOr0 MaTepHaa — pOBe/ieHHe 4 MMChbMEHHBIX KOH-
TPOJIBHBIX PabOT H KOJUIOKBHYMOB;

— KOHTPOJIb 3 TIPABHJIbHBIM BBIIOIHEHHEM NPAKTAYECKHX PabOT — MPOBEEHHE HA MpaK-
THYECKUX 3aHATHAX 5 — 7 TeCTOB;

— KOHTPOIIb 3a BHINOJHEHHEM 1a00paTopHBIX paboT.

[To pe3ynbTaTaM TeKyIIEro KOHTPOJIA GOPMHUPYETCs JMOMYCK CTyAEHTa K HTOTOBOMY KOH-
TPOITIO — JK3aMeHy MO JHCIHIUIHHE. DK3aMeH OCYUIECTBIACTCA B BHAC ONPOCa MO TEOPETHIC-
CKOM 4aCTH AUCIHILIMHEL

B coctaBe cyMMbl DaJUIOB, MOMYYEHHOH CTYIEHTOM IO AMCLUIUIMHE, 3aKaHYHBaIOLIEACS
9K3aMEHOM, PK3aMEHALMOHHAS COCTABNIAIOMA JI0IKHA ObITh He MeHee 10 Ga1oB. B NpoTHBHOM
cIydae SK3aMeH CYHTAeTCs HE COAHHBIM, CTYIEHT B yCTAHOBJICHHOM B TYCVYP nopsiike o6s3an
ero mepecjiath. [IpH HeyTOBICTBOPUTENBHOM cade dK3aMeHa (menbine 10 6a/10B) UK HESIBKE
CTY/IEHTa Ha 9K3aMeH dK3aMeHAIMOHHas COCTaB/IAIONIas MPUPABHUBACTCA K HYJIKO (0).

CornacosaHa Ha noprtane Ne 5925 14



Ho mucumnmae «PusHKa» NPOBEIEHHE YK3aMEHa BO 2 H 3 ceMecTpax ABILIeTCs 00g3aTelb-
HbIM. DK3aMEHALMOHHDIA OWJIET CONEPXHT TpH BOTpoca. MaKCHMalIbHas ONEHKa 33 KAXIbll BO-
npoc coctapisier 10 6awios. MakcnMaibHas 3K3aMeHAIMOHHASA OLEHKA cocTaBisieT 30 6aUIoB.

B tabiunax 11.1. 1 11.2. conepkarcs npuMeps! pacripelieieHus GaioB As IHCIIUTLIHHD]
«DH3MKa» B TEUEHHH [1CPBOT'0 CEMECTPA, 3aBEPIIAIOIEroCs 3aUETOM, H IS BTOPOTO H TPETHETO
CEMECTPOB, 3aBEPLIAOLIHXCA 3K3AMEHOM.

Tabmmua 11.1. Pacipenenense 6amios B iepBoM ceMecTpe H3YYEHUS DUNKH

. . | MakcuManbHbIH
MaxkcuMainpHbii | MakcuManbHBIH
. Hann 3a nepuoj
OneMeHTHI y4eGHOM fes- Oamn ¢ Havana | GaJut 3a nepuon e 2 KT u Bcero 3a
TEJILHOCTH ceMecTpa 10 Mexnay 1 KT u 2 ALY ceMecTp
KOHLIOM CEeMeCT-
jgater 1 KT KT pa
[ocenienune 3ansTuit 4 4 4 12
Homammnue 3ananus 9 9 6 24
KonTponbsHsie paboTsl Ha 15 15 30
IIPAaKTHYECKUX 3aHATHIX
Konnoxeuymer 15 10 25
KoMmnoneHT cBoeBpeMen- 3 3 3 9
HOCTH
Hroro makcumym 3a ne- 31 31 18 100
pHOA:
Criaua sK3amMeHa -
Hapacraromnm urorom 31 62 100 100

Tabmna 11.2. Pacipenenenue 6amios Bo

BTOPOM H TPETHEM CEMECTPaX H3yUYEHHs (PH3HKH

o . | MakcumaneHbi
Makcumanbubii | MakcHManbHbIH
. 6asn 3a mepuon
OneMeHTH yueGHoM nes- Gann ¢ Hayasla | Gaynt 3a mepHos e > KT u Bceero 3a
TEIBHOCTH ceMecTpa 10 mexnay 1 KT n 2 KLY cemecTp
KOHIIOM CEeMECT-
narsr 1 KT KT pa
Iocemenne 3amsTuii 1 1 1 3
Homarninave 3amanus 5 15
KonTpospHsie paboTsl Ha 6 6 12
IPAaKTHYECKHX 3aHATHAX
Brmonnenue maboparop-
HBIX paboT ¥ 3amuTa oTYe- 9 9 7 25
TOB
KonnokBuymbl 6 6 12
KomnoneHT cBoeBpemen- 1 1 1 3
HOCTH
Hroro MakcuMyMm 3a ne- 2 22 2% 70
pHoa:
Craua sk3aMeHa 30
Hapacralomum urorom 22 44 70 100
5
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Ta6mupa 11.3. [lepecyer 6aloB B OLICHKH 32 KOHTPOJIHHBIC TOYKH

BaJuipl Ha 1aTy KOHTPOJIBHOM TOYKH OueHka
He menee 90% oT MakcuManbHOM cymMmbl Ha naty KT 5
Ot 70% 10 89% oT MakcUMaIbHOM cyMMbl Ha aaty KT 4
Ot 60% 1o 69% oT MakcuManbHO cymMMBbl Ha naty KT 3
Menee 60% oT MakCHMaJIbHOH cyMMBl Ha gaty KT 2

[Ipeo6pasoBanue cyMMbI GALIOB B TPAAHIIMOHHYIO ONCHKY U B MEKIYHAPOIHYIO O6ykBeH-
HYI0 oleHKy (Tabnuua 11.4) mpONCXOIHT OJMH pa3 B KOHIE CEMECTPa TOJIBKO NOC/Ie NOoABE/e-
HUS UTOrOB H3yUeHHs NUCHMIUMHEL «PH3HKAY, T.€. OCIIe yCHeUHOH ClauH IK3aMeHa:

Tabmuua 11.4. Ilepecuer uroropoil cyMmsl 021108 B TPAIHIMOHHYIO H MEKIYHAPOIHYIO

OLICHKY
Ouenka (I'OC) Hrorosas cymma 0ajuios,
YUUTHIBAET YCIELIHO Ouenka (ECTS)
CIaHHBIH 3K3aMEH

5 (OTIM4HO) 90-100 A (OTIHYHO)
85-89 B (ouens xopouo)

4 (xopomo) 75-84 C (xopomo)
70-74
T D (ymoBiIeTBOPUTETBHO)

3 (yAOBICTBOPHTELHO) 60—64 E (mmocpencTBEHHO)

2 (HEeyJOBIETBOPUTENLHO) Huxe 60 6ayioB F (HeyIOBJIETBOPHUTENIHHO)

12. YYEBHO-METOAYECKOE 1 MH®OPMAIIMOHHOE OBEC-
MEYEHUE JTUCIUILINHDBI

12.1. OcHoBHas auTeEpaTypa:
1. Casenves M.B. Kypc obmeii ¢pusuxu: yseGHoe mocobue i BTy3o8: B 3 T. —7-¢ m31.,
crepeotut. — CI16.: Jlans, 2007.
T. 1: Mexanuka. Moeky sipHas ¢usuxa. — 432 c. (B 6ubmoreke — 155 9K3.).
T. 2: DireKTpHdecTBo H MarkeTH3M. Bonmpl. Onruka. — 496 c. (B bubmiorexe — 148 3K3.).
T. 3: Kpanrtosas ontuka. AtroMHas ¢pusuxa. Gusuka TBEpIOro Tena. Gu3nka aTOMHOTO
sipa | aNeMeHTapHbIX Yactal. — 317 ¢. (B 6ubmmorexe — 151 9K3.).
2. ®pum C.D., Tumopesa A.B. Kypc obmeit gpusuku. B 3-x 1T. [DnexkTpoHHEII pecypc] —
CII6.: Jlans, 2009.
T. 1: dusuyeckre oCHOBBI MeXaHHKH. MonekyispHas ¢pusuka. KoneGaHus 1 BOJIHBL ~
13-e u31., crepeorun. — CII6.: Jlaup, 2009. — 480 c. PexuM poctyna on-line ¢ KOMIIb-
otepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416.
T. 2: DJeKTpHYeCKHe W JIeKTPOMArHeTHYecKue sBleHus. — 12-¢ M31l., CTEPEOoTHUl. —
CIl6.: Jlams, 2009. —528 c. Pexum nocrynma on-line ¢ KOMIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Ontuka. AtomHas pusnka. — 10-e u3z., crepeotui. — CII6.: Jlanp, 2009. - 656 c.
Pexum Joctyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.
3. 3ucman I.A., Togec O.M. Kypc obmeii dusuxn. B 3-x TT. [DIiIeKTpOHHBIH] pecypc] —
CII6.: Jlaub, 2007.
T. 1: Mexaunuxa. Monexynspras ¢pusuka. Kone6anus 0 BOIHBL — 7-¢ U3 — 352 c. Pe-
KHM Joctyna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=505.
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T.2: DnexktpuyectBO M MarHeTHs™. — 7-e u3n. —352c¢. Pexum gocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ KOMIBIOTEpPOB

TYCVP.
T. 3: Onruxa. Ousrka aToOMOB H MOJIeKy)l. DPU3KMKa aTOMHOTO AApa ¥ MUKPOUACTHIL. —
6-emsn. -512¢c. Pexumm jmocryma on-line ¢ xommetotepos  TYCVYP:

http://e.lanbook.com/books/element.php?pl1 _cid=25&pll id=508.
12.2. lono;HATeILHAN JTHTEPATYpa:

1. Casenves M.B. C6opnuK BompocoB u 3a1a4 no obmei dusuke. [DIeKTpOHHBII pecypce] —
5-¢ wu3n., crepeorun. —CII6.: Jlams, 2016. — 292c. Pexum gocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=71766 ¢ xommsiotepo TYCVYP.

2. Upomos MN.E. Mexannka. OCHOBHbIE 3aKOHBL. — 8- H3J1., cTepeotuil. — M.: BUHOM. Jla-
Goparopus 3uanuit, 2006. — 309 c. (B Gubianotexe — 99 5k3.).

3. Hponos WE. ®usuka makpocucteM. OCHOBHbIE 3aKOHBL — 3-€ H3]l., CTepeoTHIL. — M.: BU-
HOM. Jla6opatopus 3uanuii, 2006. — 207 c. (B 6ubnuoteke — 50 3K3.).

4. Mponos MN.E. Dnexrpomarnetnsm. OCHOBHBIC 3aKOHBI: Y4e6HOE ITOCOOHE A BY30B. — 5-€
u3z. — M.: BUHOM. JlaGopatopus 3nanuii, 2006. — 319 c. (B 6ubnnorexe — 101 5x3.).

5. Miponos HL.E. BomHoBBIe nporiecchl. OCHOBHBIE 3aKOHBL: YYeGHOE HOCOOHE. — 3-€ M3, — M.:
BUHOM. Jla6oparopus 3Hanuit, 2006. — 263 c. (B 6ubmmotexe — 100 3K3.).

6. ponos N.E. Kpanrtosas (usuka. OCHOBHbBIE 3aKOHBI: YueGHOE OCO6HE VIS By30B. — 2-¢
u31L., go1. — M.: BUHOM. JlaGopatopus 3Hanuit, 2004. — 256 c. (B 6ubauoreke — 100 ax3.).

7. UposoB W.E. 3amauu no obmeii dpusuke: YuebHoe nmocobue mis By30B. — 7-e M3, CTe-
peotun. — M.: BUHOM. Jlabopatopus 3nanuit, 2007. — 431 c. (B 6ubnuotexe — 496 9K3.).

8. Hepros A.I'., Bopo6sép A.A. 3anaunnk no ¢pusuke: YuebHOE mocoGHe Ui BTY30B. — 8-€
u31., nepepab. u gon.— M.: ®usmarnut, 2007. — 640 c. (B 6ubnuoreke — 99 5x3.).

9. Bonbkenmreiin B.C. C6opHuk 3ama4 mo obmeMy Kypcy ¢u3uku: YdeGHoe mocobue s
BTY30B. — 12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubmroreke — 148 3x3.).

10. Kossipes A. B. Kypc snexnuit o ¢pusuke: Yuebuuk. — Tomck: TYCVYP, 2007. — 421 ¢. (B
oubmuoreke — 697 3K3.).

11. Kanammnkop H.IL., Koxesrukos HM. ®usuxa. UHTepHET-TeCTMPOBaHHE Ga30BBIX 3HAHML.
[Onextponnsii pecypc] —1-e m3m. —CII6.: Jlamp, 2009. —160c¢. Pexum nocryma on-line:
http://e.lanbook.com/books/element.php?pl1_¢id=25&pl1_id=172 ¢ xommerotepo TYCVP.

12. Jlozosekunit B.H. Kype ¢usukn. B 2-x TT. [Dnekrpounsiit pecype] — 6-e H31., uemp.
norm. — CIT6.: JIans, 2009.

T. 1: Qusuueckre OCHOBEI MEXaHHKH. DIIEKTPUUECTBO M MarHeTnsM. dusmka xoneba-
HHif ©® BomH. —576¢. Pexmm gocryma on-line ¢ kommeiorepo TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=236.

T.2: Ksanrosas ¢usuxa. Cratuctiueckas ¢pusuka v Tepmonunamuka. CoBpeMeHHAs
¢pu3nueckas KapTHHa MHpa. - 608 c. Pexum JOCTyIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢  KOMIBIOTEPOB
TYCVYP.

13. Casenbes U.B. Kypc obmeit gpusuku. B 3-x 1. [Dnekrponnsii pecype] — CI16.: Jans, 2011.
T. 1: Mexannka. MonekynsapHas ¢usuka. — 1l-e wu3m, crepeotun. — CII6.:
Jlanp, 2011.-432¢c.  PexuM jocryma on-line ¢  xommeiotepos TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2038.

T. 2: Dnextpuuectso u mMarHeTHsM. Bonnsl. Onrtuka. — 11-e u3n., crepeotun. — CII6.:
Jlanb, 2011. -496c. Pexum goctyma on-line ¢ xommerorepor TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2039.
T. 3: KpantoBas ontuka. AtomHas ¢uszuka. Ousnka t8épnoro tena. Gusnka aTOMHOTO
A1pa KU dJIeMeHTapHbIX JacTull. — 10-e u3n., crepeotun. — CII6.: Jlans, 2011, — 320 ¢.
Pexum JlocTyta on-line c KOMITBIOTEPOB TYCVYP:
http://e. lanbook.com/books/element.php?pll_cid=25&pl1 _id=2040.
12.3. Y4eOHO-MeTOAHYeCKHE TOCOOUS H IPOTPaMMHOe oDecIieYeHue
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1. Vuebno-memooduneckue nocobua O1A NPAKMUYeCKUX 3AHAMUN U CAMOCHOAMENbHOU
pabomsl [DeKTPOHHBIH pecypc]:

2.1. Yyxxos FO.I1. PaGota 1 sHeprus. 3aKOHBl COXPaHEHHS B MEXaHHKE: cOopHHK
sajay 1o npakTHyeckux 3ansTuit. — Tomck: TYCYP, 2010. — 24 ¢. Pexxm foctyna cBo-
GoHbIl 11 ckaunBaHus: http:/edu.tusur.ru/training/publications/1100.

2.2. JIsunn A.B., Marasunaukos A.JL., Tposu JI.A. Monekynspaas ¢usuxa: C6op-
HHK TECTOBBIX BOIPOCOB JUIA CAMOCTOSTEIbHOH paboThl M JUIA NPAKTHYCCKUX 3aHATHH. —
2009. 30c. Pexxum JocTyna cBOOOIHBIH hibiE| CKAYMBaHUIL:
http://edu.tusur.rw/training/publications/1234.

2.3. JIauun A.B., Marasuunukos A.JL., Opnosckas JI.B. Tepmonunamuxa. Hacts 1:
CGOPHHK TECTOBBIX BOIIPOCOB IS CAMOCTOATENBHOH pabOThI M AMIs NIPAKTHYECKUX 3aHs-
tHit. - 2009. 43c. Pexum  goctyma  cBOOOAHBIA  [UIA  CKauHBaHHA:
http://edu.tusur.ru/training/publications/12335.

2.4. Taneena A.U., Jlsuun A.B., Marasunnuxos A.JI. Tepmoaunamuka. Yacte 2:
CGOpPHHK TECTOBBIX BOIPOCOB I CAMOCTOATENLHOH pabOTsI M JUI MPAKTHYECKHX 3aHS-
tait. ~ 2010. 22c. Pexmm  jgocrtyma  cBoOOJHBIA  JIA  CKaUMBAHHUA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii FO.A. Bonzosas onruka: MeToguyeckoe nocodue. C6opHuK Tec-
TOBBIX BompocoB. —2009. 24 c. Pexum jgocTyna CBOOOAHBIA A CKAYHBAHMA:
http://edu.tusur.ruw/training/publications/1233.

2.6. Yyxxos FO.I1. DieMeHTH! aTOMHOH (U3HKH M KBaHTOBOM MEXaHHKH: YyebHo-
MeTomuueckoe mocobue. C60pHEK TecToBbix BompocoB. — Tomek: TYCVYP, 2011. - 68 c.
Pexxum JIoCTyIa cBOOOIHBII hibig: CKauMBaHHs:
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoduueckue nocooua Ona 6bIN0JAHEHUA 1AGOpamopHbIxX pabom [DIeKTPOH-
HBI#H pecypc]:

3.1. Bypnosunus B.A., Tposa JLA. [lusamuka MaatHuka OGepGexa: Meronmdeckue
ykazaHus K nabopatopHoli pabote. —2007. 13 c. Pexxum mocryma CBOOOJHBIN AJIA CKAYH-
panus: http://edu.tusur.ru/training/publications/918.

3.2. Bypnosunun B.A., Tposn JLLA. KuHemarHka paBHOYCKOPEHHOTO BpAIICHHS:
MeroruecKie YKa3aHHs K jabopaTopHoii padote. —2012. 13 ¢. Pexum noctyna cBobo-
HBIA I CKauMBaHUA: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckuii FO.A. M3yuenne CBOHCTB IHUIJICKTPUKOB B IOJIE IIOCKOTO KOH-
nencatopa: MeTofuyeckde yKasaHus K 1abopatopHoit pabore. —2012. 15 c. Pexum noc-
TyIa CBOOOTHBIH JUI CKAYHBAHHS! http://edu.tusur.ru/training/publications/873.

3.4. Vsanosa E.B. V3ydyeHne MarHdTHOro IOl Kpyroeoro Toka: Meroxmdeckue
ykasaHus K nabopartopHoii pabore. —2007. 12 c. Pexxum goctyna CBOOOIHBIN 11 CKa4yH-
sanust: http://edu.tusur.ru/training/publications/863.

3.5. Bypauesckuii F0.A. Onpesencnue yIenpHOro 3apsja SJICKTPOHA METOIOM Mar-
HeTpoHa: MeTonmyeckue yKasaHus K gabopatopHoi pabore. — 2011 14 c. Pexxum noctyna
IS CTYAEHTOB, coTpyaHHKoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. Bypnosunuu B.A., Tposa JI.A. M3yyeHue 3aTyXarOIHX 3JIEKTPOMarHUTHBIX KO-
neGannit: MeTomueckye ykasaHus K naGoparopHoit pabore. —2007. 14 ¢. Pexum gocty-
rma cBOOOIHBIN JUIS CKAYMBaHUA: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. U3yuenne nHTepepeHINY JIA3€PHOTO H3IYUCHUS: MeTtoauye-
ckue yKa3aHMA K jaboparopHoi pabote. —2010. 9 c. Pexum goctyna cBOOOIHBIH JUIA
ckaumBaHus: http://edu.tusur.ru/training/publications/911.

3.8. ®enopos M. B., Bypnosuuun B. A. Bremnuit gorosddexr. M3yyenue 3axoHa
Cronerosa u nposepka GopmyiIsl DfHmTeHHa: MeTONIYeCKHE yKa3aHus K nabopaTtopHOHi
pa6ote. — 2009. 11 ¢ Pexum gocTyna cBOOOJHBIA I CKayHBaHMSA!
http://edu.tusur.ru/training/publications/851.
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3.9. 3axapos H.A., Kupuinos A.M. Hcenenosanue CIIeKTpa aroMa Bojopoaa: Me-
TOAMYECKHE yKazaHHs K JabopaTopHol pabote. —2011. 18 ¢. Peskum IOCTyNa CBOOOAHBIN
A1 cKayuBanus: hitp://edu.tusur.ru/training/publications/917.
3. Komnerorepusie nmporpammer MOJICJTHPOBAHUS HEKOTOPBIX (HU3HUYECKUX SIBICHHH B 1a60-
PaTOPHOM HIPaKTHKyME.

13. MATEPUAJIbBHO-TEXHHYECKOE OBECIIEYEHHE AUCIIH-
IIJIMHBI

Jls obecrieyenus uTteHHs Kypea JeKiuii HCIIOMB3YETCs ClelHanbHas JeKIHOHHAS ayIH-
Topus Kadenpsl dusuxy (230 ayn. ®IT), ocHaménnas MYJIBTHMEIUHHBIM IIPOEKTOPOM, KOM-
LIOTEPOM H KpaHamu. [ls obecriedenns mabopaTopHEIX paGoT 1o Gu3HKe HCNOIB3YIOTCS 6
CHCHHATH3MPOBAHHBIX (IO Pa3IMYHbIE pasfiensl Kypca) nabopatopuu kadenpsl GpU3HKH, OcHa-
I(EHHBIE COOTBETCTBYIOMMMHE J1a6OPATOPHBIMHE YCTAHOBKAMH, MaKeTaMH, CTeHJIaMH U KOMIIbIO-
TEPHBIM 000PYI0BAHHEM.

14. METOAUWYECKHUE PEKOMEHJAUMH II0 OPT AHU3ALINHU
U3YUEHUS NTNCUUNIJIUHBI

OG6béM 4acoB, MPeyCMOTPEHHbIX YIEOHBIM TINAHOM AU M3yveHud Kypcea $U3HMKH, He Mo-
3BOJIAET PAaCKpBITh B JICKIHAX IIOAPOOHO M IyGOKO MaTepHall. [Tostomy npu peanusanuu npo-
IPaMMEI CTyICHTEI JOJKHBI IOCTATOYHO MHOT'O paboTaTh CAMOCTOSTEIEHO KAK IIPH IOBTOPEHHHU
JICKIIHOHHOI'0 MaTepyaa, Tak H MOATOTOBKE K IPAKTHYCCKAM, 71abOPAaTOPHBIM M KOHTPOJIBHBIM
3anATHAM. [l oGecnieuenns 3¢ ¢eKTHBHOrO yCBOEHHS CTYyJI€HTAaMH MaTepHAJIOB JUCLHILTHHbI
HEOOXOMMO Ha IIEPBOM 3aHATHH 0BECIIEYHTD MX CIIHCKOM BOIIPOCOB, IMOJUIEKAIIHX H3YYEHUIO,
CITHCKOM OCHOBHOH H JIOTIOJTHUTEIIBHON JTHTEPATYPBI IS CAMOCTOSTEIBHO paboThL.

Hns Texymero konTpons ycmeBaemocTH H IIPOMEKYTOYHOH aTTECTAllHU HCIIOJIb3YeTCs
TECTOBBIH KOHTPOJIL 3HAHU.

Ha nexuusx neo6xoxumo o6parars BHEMAaHHE HA 0COGEHHOCTH IIPUMEHEHHS paccMaTpH-
BatMOro MaTepuaia B OCIEYIOMHUX Kypeax, a TaKke B Oyyrmeit npoeCCHOHANBHON AesTeNb-
HOCTH.
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Mpunoxenue 1

PenepaibHoe rocyaapCTBeHHOE BIOMmKeTHOE 00pasoBarelbHOe yupex ieHHe BHICLIEo
npodeccronansHoro obpazopans

«TOMCKHU Ir'OCYNAPCTBEHHBI YHHUBEPCUTET CUCTEM VTIPABJIEHUS U
PAJTMOSTTIEKTPOHUK M » (TYCYP)

«——YTBEPXKJAIO
Hpopeig;;p 1o ygedHok paGore
e IL. E. Tposin
« 2016

POH/I OUEHOYHBIX CPEJICTB ITO YYEEHOIA JAUCIHUATLIAHE
(IIPAKTHKE)

DPuzuka

¥YpoBeHn ocHoBHOI oGpa3oBareanHoii NporpaMmal Oakanaspuar

Hanpasnenne noarorosxkn 11.03.02 — HudoxoMMyHHKAIHORHbIE TEXHOJIOTHH U CHCTEMBI CBA3YU

Ilpodpunsn CHcreMpr DaAHOCBARH H pazronocryuoa

®opma obyqenns O49Has

Dakynsrer Pagnorexauyeckmii

Kagenpa TOP (TenexomMmyHukammit 1 ocHOB PagHOTEXHHKH)
Kypc(s) 1.2 Cemectrp(er) 1,2, 3
YueGHb1it nian nabopa 2013,2014 w 2015 roma
3aver | ceMecTp
OK3amen 2.3 cemectp

Tomcxk 2016
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2
1 Beegenne

®onp onenounsix cpencts (GPOC) spisiercs NpUIOKeHHEM K paGodeit IIpOrpamMMe JHCLHILTHHBI
(IpakTHKM) H TpencTaBiseT CcoOOH COBOKYIMHOCTD KOHTPOJILHO-H3MEPUTENBHBIX MAaTepHalosn
(THIOBBIE 33/1a9M (33]laHUs), KOHTPOJIbHbIE paboTBI, TECTHI H JP.) W METONOB HX HCIIOJIb30BaHUS,
NpeHA3HAYCHHBIX [UId H3MEPEHMS YPOBHS JOCTHXKEHHS CTYACHTOM YCTAHOBJIEHHBIX PE3YIbTaToOB
oOy4eHus.

®OC 1o mucuuniuHe (NPakTHKE) HCNONB3YeTCS NPH MPOBEACHHH TEKYILETo KOHTPOIS
YCHEBaECMOCTH U IPOMEXYTOUHOH aTTeCTallMK CTYACHTOB.

Ilepeyens 3aKpenIeHHbIX 3a THCUMILTHHOMN (IIPAKTHKOM) KOMITeTEHIHH IIpHBeieH B Tabaule 1.

Tabauna 1 — [epeueHs 3aKpenieHHBIX 32 AHCIHILIHHON KOMIETEHIH

Kon DopMy.IHPOBKA KOMIIETEHIMH JTansl GOPpMHPOBAHUA KOMIIETEHIIHA
OK-7 CrocOOHOCTh K caMmoopranusanuu | 1. JlomkeH 3HaTh OCHOBHBIE CIIOCOOEI
1 caMo00pa30BaHHIO CaMOOpraHM3alHi U caMoo0pa3oBaHusl.

2. JlomkeH yMeTh HCIONB30BaTh CaMOCTOSITENBHO
HOJTyYEHHBIE 3HAHUSA TIPH 00bICHEHHH
PE3YIBTATOB SKCIIEPHMEHTOB, NPHMEHATE 3HAHUS
B 0051aCTH (PM3HKH [JI OCBOCHHUS
obmenpodecCHOHANBHBIX TUCHUILUIHH U
peleHHs MpodeCCHOHANLHBIX 3aaY.

3. JlomkeH BIIafeTh HaBBIKAMHU
CaMOCTOSTENBHOTO HCIIO/IH30BaHUA HCTOYHHUKOB
II0JTyYeHus HHPOPMAIIUH B HETHITHYHBIX

CHTYaIlHsX.
OIIK-3 CIIO0COOGHOCTB BIAAETh OCHOBHBIMH | 1. JIOMKEH 3HATH OCHOBHBIE CIIOCOGHI U cpelcTBa
METOJIaMH, CII0CO0aMH H HONYyYSHHs, XPAHEHHS U rTepepaboTKH
CPeACTBaMH MOTyYCHHS, HHpOPMAIHH (TEKCTOBHIE U rpadHyecKue
XpaHEeHUs, epepaboTKu PEIAaKTOPEL, POrpaMMB! JUIst 00paboTKu
UHpOpMAaITHK JaHHBIX ).

2. JIomKeH yMeTb HCITONB30BAaTh CPECTBa
HOJIYy4€HHs, XpPaHEHHS U repepaboTKu
HHQOpPMAIIMHA U HAMCAHKS OTYETOB I10
naboparopHbiM paboTaM. Mcnons3oBars
IporpamMmsl 00paboTKH ¥ peacTaBIeHus
PpE3YJIBTaToB.

3. JlomxeH BiasieTs

HaBBIKAMH OCHOBHBIX IPHEMOB 00PaGOTKH
OKCIIEPUMEHTANBHBIX [TAHHBIX.
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2  Peanmnzauns KoMIeTeHIUHA

1 Komnerenuusa OK-7

OK-7: cnioco6HOCTh K CAMOOPraHU3alHH U caM000pa3oBaHHIO.

Jins  dopMupoBaHHs ~KOMIICTEHLMHM HEOOXOIMMO OCYMICCTBHTH DS/l OTAloB.

Dransl

(I)OpMHpOBaHI/ISI KOMIIETECHIIHH, NPHUMCHACMBIC 11 3TOrO BHJBI 3aHATHH M HCIIONB3YEMBIE CPEACTBA

OLICHHBAHKS NpeICTaBIeHbl B Tabnuue 2.

Ta6anna 2— dTanb GOPMHPOBAHHS KOMIIETEHIMH H HCMO/IL3yeMble CPEICTBA OLCHHBAHHA

Cocras 3HaTh Ymers Baagers
HCIIOH30BaTh
CaMOCTOATEIBHO
[IOJIyYEHHBIC 3HAHUS IDH | HABBIKAMHU
OOBSCHEHHH PE3y/IBTaTOB | CaMOCTOSTETHFHOTO
9KCIIEPHMEHTOB, HCIOJIE30BaHUA
OCHOBHBIE CIIOCOOBI
IPUMEHSTH 3HAHUSA B HCTOYHHUKOB
Conepkanue 3TalloB | CaMOOPraHU3AIMH H
06acTH QU3NKHA I MIOJTy4YEHHSA
caMmo00pa3oBaHHus.
OCBOCHHS HH(POpMALIUHY B
o6menpodeccoHaIbHBl | HETHITMYHBIX
X JUCHUIUIHH ¥ PEIICHUsS | CHTyaliHusX.
rpodeccHoHaNBHBIX
3ajad.
e JlaboparopHbie
o Jlexnuu, o JlaboparopHbie parop

Buap! 3ausaraii

e [lpakTnyeckue

3aHATHI,

o (CamMocrosgTenbHas

paboTta CTyJEHTOB

paboTsl;
¢ BriionHeHne
JIOMAIIHETO 3adaHus;
¢ (CamocrostenbHas
paboTa CTyZAEHTOB

paboTsr;

¢ DBrmonnenue
JIOMaMNIHero
3aJaHus;

e (CamocTrosTenbHas
paboTa CTyAeHTOB

HUcnoabiyeMble
CpeAcTBA OL¢HUBAHHSA

e Tecr;
o KoHTtponbHas

paborta;

e KonnoKBuyM;
o ummBuayajnbHOE

3a/laHue;

e DK3aMeH.

e Jlaboparopnas
pabora;

o Koncnekr
CaMOCTOSTEIILHOM
paboThl

e 3ammura
nabopaTopHBIX
pabor;

e DK3aMeH.
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ObuKe XapakTepHCTHKY MOKa3aTeNel 1 KPHTEPHEB OLECHHBAHUS KOMIICTCHIHH Ha
BCEX 3Tanax MpHBEACHLI B Tabune 3.

Tabanua 3 — O6mue xapakrepueTHKH NokazaTeteii 1 KPHTEpPHEB OLLEHHBAHHA KOMIIETEHIIHH 110

Tanam

Iokazarean u

3Hars Ymern Baaners
KpHTepHH
Ob6nanaer Ob6nanaer
(aKTHYECKHMU H JHana3oHoM
TEOPETHYECKUMHU IIPAKTHYECKHX
N Kontpommpyer pa6ory,
. 3HAHUSIMH B YMEHHH, TpebyeMpIx
OTian4Ho (BeICOKHIT IPOBOIHUT OLICHKY,
npezenax JUIS pa3BHTHS
YPOBe€HbB) . COBEPUICHCTBYET
H3ydJaeMoi 001acTH | TBOpYeCKHX .
. IeHCTBUS PaboThI
C IOHUMaHHeM peLueHHIA,
IpaHuIy abcTparupoBaHus
IPHMEHHMOCTH npobnem
Ob6nagaer Beper
3HaeT (paxTsl, JHAa30HOM OTBETCTBEHHOCTE 32
IPHHITHITEL, IPAKTHYECKHX 3aBEpIICHUE 3a1a4 B
Xopomo (6a30BbIii IPOLIECCH, 001IHeE YMEHHUH, TpeOyeMBIX | uccrenoBanuy,
YPOBeHbB) ITOHSITHA B JUIsL peIIeHHs HpHcIIocabIuBaeT cBoe
npeaenax OIpeesIEHHbIX ITOBEICHHE K
H3y4aeMoii obnacti | ripo6iieM B o6acTu o0cTosTeNECTBaM B
HCCIIeIOBAaHM pelIeHrH pobiieM
O6nanaer
OCHOBHBIMH
Ob6nanaer
YnoBieTBopureLHoO YMEHHSAMH, PaGoraer npu npsamom
. 0a30BBEIMH OOIIIHMMU
(moporoselii yposens) TpeOyeMBIMH 15 HaOmoneHuH
3HAHUSIMH
BBIIIOJIHEHHSI

IIPOCTHIX 3a1ay

DopMyTHpOBKa TOKazaresel u KPHTEPHEB OLECHHBAHUS

Tabnune 4.

JaHHOH KOMIICTCHIIUH IIpHUBCICHA B

Tabanna 4 - IMokazarean u KPHTEPDHH OLEHHBAHUSA KOMINETEHIIHH HA 3TaNax

IMokaszareau u
KpHUTepHH

3uars

Ymern

Biaaners

Orimmyno (Bbicokuii
YPOBeHb)

¢BOOOIIHO Brageer
3HAHUSAMH O

®  CBOOOIHO HAXOMHUT
H IIpUMEHSeT

® crocoben
PYKOBOIHTE
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cniocobax METO/BI peIICHHA MEKIUCHUITHHAPH
CaMOOpraHH3aluy ¥ 3a]a4 B ot KOMaH/IOH;
camoo0Gpa3oBanu; HE3HAKOMBIX ¢BOOOIHO BIaiceT
IpeACTaBNACT CHUTYaUMsix; pasHBIMHE
CHocoOBI ¥ yMmeeT QH3HIECKH H cnocobamu
PE3YNBTATHL MaTeMaTHYECKH CaMOpa3BHTHA H
HCIIOTH30BaHUS BHIpaKaTh, H camoo0pazoBaHus
Pa3IMYIHBIX apryMeHTUPOBAHO
METOZIOB JIOKa3BIBATH
camMo00pa30BaHus; TOJIOXKEHH
000CHOBEIBAET npeaMeTHOR
BHIOOP METOIOB IS o0nacTy 3HaHUA
perHeHIs
npodeCCHOHATBHOH
3aagH
MOHUMAET
CaMOCTOSTENLHO
BO3MOXHOCTH BCEX
noA0upacT
METOJIOB KPUTHYECKHU
TOTOBHUT VLA
camo00pa3oBaHus U OCMBICIIABACT
JKCIIEpUMEHTA
caMOOpTaHM3aLNH; [TOJTy4ECHHBIE
HeoOXomuMoe
uMeeT rIyOoKoe 3HaHUS;
obopynoBaHuE;
IpeCTaBICHHE O KOMIIETEHTEH B
[pUMEHSAET METOABI
OJIOXKEHUAX pa3MYIHBIX
N . peleHns 3a/1a4 B
Xopomnio (6a30BLIH TIpeMETHOR curyauusx (pabota
HE3HAKOMBIX
ypOBeHB) obnacTy 3HaHHMS, B
CHTYyalUsX;
apryMeHTHpYET MEXIUCIUIIIMHAPH
yMeeT KOPPEKTHO .
BHIOOpP MeTona Olf KOMaHJE);
BBIP2XKATh U
peIeH s 3a/1a9H4; BJajieeT pasHbIMH
apryMeHTHPOBAHHO
cocTapyseT IJIaH criocobamMu
00OCHOBBIBAThH
peIIeHHs 3a/1a91; npeacTaBiIeHHs
MOJIOKEHHSA
rpaduuecku . uHpOpMaLUH
HpeIMETHOM
WLTIOCTPUPYET
TPHPY o0J1acTd 3HaHUA
3amaqy
JlaeT OnpeieICHHs ymeeT paboTars co BJIajieeT
OCHOBHBIX CIpaBOYHOR TEPMHAHONOTHEH
HIOHSTHH; AUTEPATYpPOil; HpeIMETHOR
BOCIIPOM3BOMMT HCIIONIB3YET o6nacTy 3HaHMS,
VYi0B1€TBOPHTEILHO OCHOBHBIE npubopsl, crnocobeH
(moporoBbIii ypoBeHb) MIOJIOKECHHA yKa3aHHBIC B KOPPEKTHO
npeIMETHOM OMHCAHNH npeaCcTaBUTh
obnacTi 3HaHHA, AabopaTopHOA 3HAHUA B
pacIo3HaeT paboThL, MaTeMaTH4IeCKOH
usmyeckue yMeeT dbopme
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OOBEKTHI;

¢ 3HACT OCHOBHEIC

METOJIbI PELICHHS
THIOBBIX 33734 U
yMeeT ux
IPHMEHSTH Ha
IPAaKTUKE

HIpeACTaBIIATh
pe3ysbTaThl cROCH
paboTh!

2

Komnerennua OITK-3

OIIK-3: cnocoGHOCTH BiIajieTh OCHOBHBLIMH METOXAMH, CHOCOOAMH M CPeACTBAMH HOJTY4eHHUs,
XpaHeHHs, nepepaboTku nudopmaimm.

Jns  QopMHpOBaHHS KOMIIETEHIHH HEOOXOIHMO OCYWIECTBUTh DSI 3TANoOB. Tarlbl
(OopMHUpPOBAHHS KOMIICTEHLHMH, TIPHMEHSEMbIC JUIS 3TOTO BHIBI 3aHATHH U HCIONB3YEMEBIE CPEJCTBA
ONCHUBAHHA NIPEACTABICHBI B Ta0nuIeE 5.

Tabmuua 5—- Itanet GopMUPOBaAHNT KOMIIETEHITHH H HCIIOJIb3YeMbI€ CPECTBA OLEHUBAHHSA

Cocran 3natn Y™meTn Bnagers
Cnoco6s1
OCYIIECTBICHHUS
IIOUCKA, XPaHEHHS U HcnonszoBars cpencraa
00paboTkun oJry4yeHus HHopMaIuy.
HHbOpMAIHH ¢ Hcnonp3oBars
HCIIOJIb30BaHHEM TEKCTOBBLIA peakTop s | Hapeikamu
OCHOBHBIX HaIMCAaHUs OTYETOB I10 obpaboTkn
Conep:xanue 3ranos .
BO3MOXKHOCTEMH nabopaTopHBIM paboTaM. | 3KCHEpPHMEHTAIbHbIX
COBPEMEHHBIX Hcnonb3oBars pE3yIBTATOB.
TEKCTOBBIX PETaKTOPOB | mporpamMmy o6paboTKu H
U COBPEMEHHBIX IpeJCTaBICHHAS
nporpamMm o6paboTKH H | pe3ysbTaToB.
IIPECTaBICHUS
HH}popMaI K
o  Jleknuwu;
e JlabGoparopusie
® [paKTHYECKHE
. paboTEHI; e JlaboparopHsie
Buabr 3ansruit 3aHATHA.
e CamocTosTebHas paboTEL
naboparopHbie
paboTa cTyneHTOB.
paboThI;

CornacosaHa Ha noprtane Ne 5925




HcnosbiyeMble
cpeacTBa OHeHHBAHHS

Tecrt;
ycrHas Gecena;
9K3aMeH.

e JlaboparopHble
paboTsl;
Koncnexr
CaMOCTOSITEIbHOM
paboTHL.

3amuTa
nabopaTopHbIX
paboT.

Ob6mme XapakTepuCTHKH roxasaresie u KpHTEPHEB OLICHUBAHKA KOMIIETCHIIHN Ha

BCeEX 3Talax NpHUBEICHbBI B Tabmune 6.

Ta6auna 6 — O6uHe XapaKTEPUCTHKH N0Ka3aTe el H KpUTepHEB OICHUBAHHS KOMIECTEHIMHA 1O

jTanaMm

Hoka3zatean u

3HaTh YmeTh Baagern
KpUTepHH
Ob6nanaer Ob6nanmaer
(haKTHYECKUMH H JUaria30HOM
TEOPETHYECKHMH IPaKTHIECKHX
. KonTtposmupyet pabory,
. 3HAHUSIMH B YMeHHH, TpeOyeMBIX
OTH9HO (BBICOKHIA [IPOBOJHT OLEHKY,
npenenax JUISL Pa3BHTHA
YPOBEHB) . COBEPLIECHCTBYET
u3ydaeMoii 0061acTH | TBOPYECKHX .
. JeHCTBHA paboThI
¢ HOHUMaHUEM pEIIeHuH,
IpaHuIl abCcTparupoBaHus
IIPUMEHHMOCTH pobieM
Ob6nanaet beper
3uaeT ¢axTshl, JHarazoHoM OTBETCTBEHHOCTB 34
TIPHHIIUIIBL, IIPaKTHYECKHX 3aBeplIeHHE 337124 B
Xopomo (0a3oBbIit polieccsl, obmmue yMeHuH, TpeOyeMBIX | HCCIIE/IOBaHHH,
ypOBeHb) MIOHSTHS B JUIS peleHus HNpHCIIOCcabIHBaeT CBOE
npezenax OIpeIeIEHHBIX NOBEJACHUE K
u3yyaeMoii obnacta | mpobieM B 061aCTH 06C¢TOATENIbCTBAM B
UCCIIeIOBaHUs peleHnH npobieM
Obnanaer
OCHOBHBIMH
Ob6nanaer
Ya0B1€TBOPHTEIBLHO YMEHHSIMH, PaGoTaet nipu IpaMOM
. 6a30BLIMH OOIITMMH
(nmoporoBblii ypoBeHb) TpeOyeMBIMH /IS HaOIIOAECHHH
3HAHUSMH
BBLIITOTHEHHSA

IpOCTHIX 3a4a4
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Tabauua 7 - IMokasarean 1 KPHTEPHH OLEHUBAHHA KOMIETEHIMH HA HTANAX

8

Hokazarean u

3nars YMmers Baaners
KPHUTEPHH
Ceobonuo
cBoboaHO
BIIaACeT
IPUMEHATH
BO3MO)XHOCTSIMH
BO3MOXHOCTH criocobeH
COBPEMEHHBIX
COBPEMEHHBIX PYKOBOIHTE
TEKCTOBBIX
TEKCTOBBIX MEXIMCHUITHHAPH
pENaKTOPOB; . .
peJaKTopoB B ol KOMaH10if;
CaobonHo
HE3HAKOMBIX cBOOOIHO BiIasieeT
BIIajIeeT
CHTYaUHsX; pa3HbIMH
. BO3MOXCHOCTAMH
OT1inano (BhICOKHI cBOOOIHO COBPEMEHHBIMHU
COBPEMEHHBIX
YPOBEHbB) [IPUMEHSATH criocobamu
IporpamMm
COBpEMEHHBIE IPEJCTABICHHS
00paboTku u .
IIPOrpaMMbI bu3ngeckoii
IIpeCTaBICHHS
06paboTku u HHGOpPMalHHU B
uHGOpManHH; N
IPE/CTaBIICHHS rpaduyeckoi u
CobonHo .
HHpOpManHH; MaTeMaTH4yecKoi
BITAJIeET
CBOOOJHO MX bopme
crocobamMu ux
COBMECTHO
COBMECTHOTO
UCIIONB30BaTh
UCIIOIB30BaHUSA
IIOHMMaeT
CaMOCTOSATENBHO
BO3MOXHOCTH KOMIIETeHTEH B
I10JIb30BATHCS
COBPEMEHHBIX pa3IMYHBIX
COBPEMEHHEBIMH
TEKCTOBBIX CHTyaLUAX
TEKCTOBBIM
PEIaKTOpOB; (pabora B
pelaKTopamu;
HOHUMAET MEXIUCITHILTHHAPH
CaMOCTOSATEIBHO .
BO3MOXXHOCTH 01 KoMaH[Ie);
. HOJIB30BATHCA
Xopomo (6a30Bblit COBPEMEHHBIX BJIAJIEET Pa3HBIMH
COBPEMEHHBIMH
YPOBeHb) IporpamMm criocobamMu
IporpaMMaMu
06paboTKu u IIPEJCTaBICHUS
06paboTku 1 .
[pEICTaBICHHA bu3ugeckoit
IIpeJCTaBIeHHS
HH}poOpMaIHu; HH}popMaIiH B
uH}opmanny; .
IIOHUMAET, KaKk rpajuyeckoit u
CaMOCTOSATENBHO .
COBMECTHO HX MareMaTH9eCcKoM
COBMECTHO HX
MOYHO bopme
HCIIONB30BaTh
UCNONb30BATh
ITOHHMAET ¢eT paboTars ¢ BlaJeeT
YaooBaersopurebHo yMeer p e .
. OCHOBHBIE COBpPEMEHHBIMH TEPMUHOIOTHEN
(moporoBbIii ypoBeHs)
BO3MOXHOCTH TEKCTOBBIMH IIpeAMETHOMH
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COBpPEMEHHBIX pelaKTOpaMHu; 006J1aCTH 3HAHUS,
TEKCTOBBIX e  HCIOJB3YeT criocobeH
peaaKToOpOB; COBpPEMCHHBIE KOPPEKTHO
MOHHUMaET IIPOTPaMMBl TIpeICTABUTh
OCHOBHBIE 00paboTKH H nHGOPMALHIO B
BO3MOXHOCTH npeCcTaBiIeHUs rpaduyeckoil u
COBPEMEHHBIX uHbOpMaLUH; MaTeMaTH4eCcKoi
nporpaMm * yMeeT dopme
o6paboTku H IpeACTaBIATh

NpeACTaBICHUA pe3yibTaThl CBOEH

pHbOpMaul paboThI

3 Tunopble KOHTPOJIbHbIE 3a[{AHAA

Jlns peanH3alMM  BBILEIEPEYHCICHHBIX 3a/ad OOYUYeHHA HCIOJNB3YIOTCA  CICHAYIONHE
MaTepHaibl:

—  THIOBBle KOHTPOTBHBIE 3aAHMs HJIM WHBIE MaTepUaibl, HCOOXOAMMEIC I OLCHKH 3HaHUIA,
yMeHUi, HABBIKOB M (HIIM) OMNbITA EATEIBHOCTH, XapakTEpPU3YIOLWMX ITarlbl dbopMupoBaHHA
KOMITETEHIMH B IPOIlECCe OCBOSHHA 00pa3oBareNibHO IpOrpaMMBi, B COCTaBE:

3.1. Tecm:
3.1.1. Tembl mecmogoix 3a0anuil /1A NPAKMUYECKUX 3AHAMUI:
1) KuneMarnka IOCTyHaTeIbHOTO ¥ BPAINaTeIbHOrO IBAKEHUA.
2) JluHaMuKa HOCTYNaTEeNbHOTO H BPAIIATEBHOIO JIBHIKCHUS.
3) PaGoTa, 2Heprus ¥ 3aKOHbI COXPAHCHHSA B MEXAHUKE.
4) Monexynsipaast pusnka. Knaccuyeckue CTaTHCTHKH.
5) IepBoe Hayano TepMOIMHAMHKH. M3onpoueccsl. TernnoéMKocTs.
6) Bropoe nauasno tepmoiuHaMuky. Llukinsr Kapso. SHTponns.
7) DneKTpoCTaTHKA.
8) ITocTOSHHBIHA MEKTPHYECKHH TOK.
9) MarauTocTaruxa.
10) Cuna Jlopenna u cuna Amrepa.
11) SIBneHue eKTPOMArHUTHOM HHTyKIKMH. PaboTa i SHEprus mos.
12) l'apmonnyeckue konebaHus.
13) CBo6oHbIe U BBIHYKICHHBIE KOJCOAHHA.
14) Bonusr. Dddext omrepa.
15) Uutepdepenius cseta.
16) Iudpaknus.
17) Nonapusanus.
18) TennoBoe U3Iy4YeHHE.
19) Buennuit porosdpexr.
20) Oddexr Komnrona.
21) KoprnycKysisipHO-BOJIHOBBIE CBOHCTBA MHKPOYACTHIL. ATOMHBIE CIIEKTPHI.
22) DneMeHTHI KBAaHTOBOM MCXaHHKH.
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Ilpumep mecmogozo 3adanua ons npakmuyeckozo 3anamun:

KHHEMATHUKA IIOCTYIIATEJBHOI'O U BPAILIATEJIBHOI'O ABUKEHUS
Bapuanr 1
1. MarepuanbHas Touka ABHXeTcSd B ILIOCKOCTH XOY Mo 3aKOHY x=af, y=b/t, tne a u b —
MOJIOXHUTE/IBHBIE TOCTOAHHEIE. Ha KakoM M3 NpPHBENEHHBIX HHXKE PUCYHKOB NPABHIBLHO MOKA3aHA

TPAEKTOPHS TOUKH?

Y Y Y

0] % 0 X © X

D) 2) 3)

2. Kakoe W3 IIpemNOXEHHBIX HHKE OIpeIeIeHH XapaKTepH3yeT HOPMAIBHYIO COCTaBJISIOILYIO
JTUHEHHOTO YCKOpeHus?
OTBeTHI:
1) 910 pusHueckas BeKTOpHAS BeNMYMHA, XapAKTEPHU3YIOLIAs OBICTPOTY H3MEHEHHUS CKOPOCTH 110
BEJINYHHE.
2) 310 PpusMuecKas BeKTOPHAS BEIMYUHA, XapAKTEPHU3YIOas OBICTPOTY H3MEHEHUS CKOPOCTH IO
BEJIMYHHE U HAMPaBJICHUIO.
3) 910 dusHUecKas BEKTOPHAS BEJIMYHHA, XapPaKTEPH3YIOMAs OBICTPOTY H3MEHEHHS CKOPOCTH TI0
HaIlpaBJICHHIO.

_}
i 3. Marepuanbras Touka M JBHKETCS 110 OKPYKHOCTH CO CKOPOCTBIO v
.%

m Ha puc. 1 mokasan rpadux 3aBucumocts V, oT Bpemenu (¥ —
! -
! [ |
I I
l

€AMHMYHBIH BEKTOP MIOJIOKHTENBHOTO HANPABIEHUS, V; — MPOEKIHs Y ha
» OTO HampaBienue). Ilpy 3TOM BeKTOp MONHOrO JNHHEHHOTO YCKOpeHHs
TOUKH M B MOMEHT BpeMEHH t; Ha pHC. 2 HMEET HATPaBJICHHE. ..

Puc. 2

Puc. 1
@, pac
M <
1 4. Teno Bpamaercs BOKpPYr HENOABIKHOH  OCH.
3aBHCHMOCTb  YITIOBOM CKOPOCTH OT BpeMeHH () 10
IIpHBeJIeHa Ha PUCYHKe. HYeMy paBHO yITIOBOE YCKOPEHHE 21, 1, 2
TOYKH, HaXOIJAIIEHCS Ha pacCTOSHHH 1 M OT oOcH 1oobe
[
BpalieHus? :
|
i

5. CrIomHO# OMHOPOAHBIA AP KATHTCA MO TOPH30HTAIBHOMN IUIOCKOCTH 663 Ipockayibp3beiBanus. 1o
KaKOH TPAaCKTOPHH [BHXKETCS LIEHTP HHEPIMH Iapa?

OtBertsr:

1) ITo oxpyxHOCTH.

2) Ilo npsiMoii, mapaieTbHOM IIIOCKOCTH.

3) Ilo mpoU3BOJILHO OPHEHTHPOBAHHOM IIPAMOIA.

4) Ilo cioxxHOH KpHBOH, OT/IHYHOM OT OKPYKHOCTH.

3.1.2. Temwt mecmogsix 3a0anuii 014 1AGOPAMOPHbBIX 3AHAMUIL:
1) KuHemarnka paBHOYCKOPEHHOIO BpallleHUS
2) Junamuxa mastauxa Obepbexa
3) MW syuenue pacnpeznenenus bonsumana
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4) OnpeneneHue OTHOMEHHA TEIUIOEMKOCTEH Ta3a METOLOM Knemana-/lesopma

5) H3yueHHe 2I€KTPOCTATHUECKOIO M0

6) V3yuenue CBOMCTB JHIEKTPHKOB B II0JIE IJIOCKOTO KOHACHCATOPA

7) HsmepeHue yAeNbHOTO SIEKTPHUECKOTO CONPOTHBICHHA METAILIOB

8) M3yuenre MarHUTHOTO 11OJI1 KPyroBOTO TOKa

9) OmnpeneneHue yAeNbHOIO 3apsAia dIEKTPOHA METONOM MarHETPOHA

10) Usyuenne 3aTyXaroHX 3/1eKTPOMarHHTHbIX KoneOanui

11) Usydenne HHTEPPEPEHIIHH JTA3EPHOTO H3TyICHH. OmnerT IOHra

12) Hsyuenne qudpakiyy JIa3epHOTO H3JIYHEHHS OT IIE/IH H HUTH

13) H3ydeHne 3aBUCHMOCTH SHEPreTHIECKOH CBETHMOCTH CEPOTO TeJIa OT TEMICPaTyphl

14) Buemnuit gorosddext. Usydenue 3akona CToneTosa M NpoBepka dhopmy b
DifHIITEeRHA

15) V3yuenne crexrpa aroma opopoza. (Ilocrosunas Pun6epra)

Ipumep mecmo6o20 3a0aHUA ONA 1ABOPAMOPHOZ0 3AHAMUA:

OIPEJIEJIEHHE VIEJBHOI'O 3APATA QJIEKTPOHA METOJ10OM MATHETPOHA
Bapuant 2

1. Tlo KaKoi TPAGKTOPHH JBIIKETCS B OOIIEM Cllydae 3apsiKeHHasd 4aCTHIA B ONHOPOJHOM
MArHuTHOM noJie?
OrtgeTst: 1) o npsiMoit;  2) o napaGone; 3) mo rurepoorne; 4) mo cniupany; 5) 10 OKPY>KHOCTH.
2. TTapannesHO OPSIMOMY HPOBOJTHUKY Ha HEKOTOPOM PAacCTOSHHH

OT HETO, JBIKETCS CO CKOPOCTHIO D NIEKTPOH. YKa3aTh Ha PHCYHKE 6 ® 1
Harpasiienne cuisl JIopenna, AeiCTBYOIIeH Ha 3IEKTPOH, €CIIH 10 3 7
IPOBOIHHUKY ITyCTHTB TOK I. 4 @ 5
3. TpH 9acTHIIBI C OMHAKOBBEIMH MacCaMH M 3apAaMH BIICTAlOT B 2 v 1
OIHOPOJIHOE MarHUTHOE TOJIe ¢ Pa3HBIMH
_’ .
4 CKOPOCTSIMH, KaK [I0Ka3aHO Ha pucyHke. lIpuuéM 05 <02 <v3. Kak
U3 COOTHOCSATCS MEXy coboi HX Teprobl Bpamenus 17
e & 6
q 9

OTBeTHI: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
4) JIns oTBETA NAHHBIX HEJOCTATOYHO.

4. MHKquaCTPIIII:I BJICTAIOT B OJHOPOAHOE MarHuTHOC moJjie ¢
[TIOCTOSTHHOM CKOPOCTBIO, KaK IIOKa3aHO Ha PHUCYHKE. Kaxkoit 3apsi

__’
B K
i@/\' HMEIOT YacTHLbI?
q:
N

a)qu=+q ©O0)q@=+q B)G=7q;

Dq=-q¢ 5HDgq=-q¢ ) §=-q
x)q; =0; 3)q2 = 0; n) gz = 0.

Otsersl: 1)a,6,8; 2)L e 3) XK 3,1 4ya,e,3, 5)B, 13 6) 0, X, H.
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5. Kaxoe M3 ripuBeicHHBIX HHKE BBIPAXKCHUH MIPEACTaBAeT cOOOH CHITY, NEHCTBYIOIYIO Ha
IIOJIOXKUTEJIHHO 3aPSKCHHYIO0 YaCTHILY, IBHXYIIYIOCA OJJHOBPEMEHHO B ONIEKTPHYECKOM H MAarHHTHOM
noJsax?

n F =qE+q[l§,5} 2) F =qE+q[5,E} 3 F=qFE +q(B,D)
o F =qE +4(0,B)
3.2. Tembt KoHmponsHbix pabom:

1)  Mexanuka

2)  MonekynsapHas ¢pu3MKa U TEPMOAHHAMHKA
3)  DOuaexrpocrartuka

4)  DnexkTpHyYecKHH TOK

5)  DnexkTpoMarHeTusMm

6) KonebGanus u BonHbI

7)  Onrtuxka

8)  Temnosoe uznyyenue

9)  KopryckynsapHsle u BOTHOBBIE CBOHCTBa MHKPOYACTHI]
10) ®usuka aroma

11) KsantoBas Mmexanuxa

12) KBaHTOBBIE CTATHCTHKH

Ipumepvr konmponvusix padom.

buaer 10
Mounexyaspuas ¢pusnka u JiekTpocTaruka

1. Cpeanss kBagpaTHYHas CKOPOCTH MOJIEKYN HEKOTOPOTO rasa pasna 500 m/c. /laBnenue rasa
pasro 10° ITa. Haittu B CU nioTHOCTS rasa IIPH 3TUX YCJIOBUAX.

2. I'a3006pasHbIil BOMOPOJ, HAXONMBIUUIACA TIPH HOPMANBHBIX YCIOBHAX B 3aKpBITOM COCYE
00bEMOM 5 11, oxnanuu Ha 55 K. Haittn B CH usMeHeHHe BHYTpeHHei SHEpPruy rasa.

3. Bonopof, 3aK/I04eHHbIH B COCY/IE C [OJBHKHBIM TIOPITHEM, COBEPIIACT IPAMOH UK Kapno.
Haiitn B mnpoueHTax K.IIA. WMKNA, eclH 0pH anuaGaTHYECKOM paCIIMpeHHH JaBieHHe Tasa
YMEHbIIaeTcs B 2 pasa.

4. B BeplUMHAX TIPaBHIBHOTO MIECTHYTOIBLHMKA CO CTOPOHOH 2 CM MOMELIAIOTCH TOUEYHBIE
3apsiibl OMMHAKOBOH Beu4uHbl 6 K. HallTH HanpsKeHHOCTH MOJIS B UEHTpE IIeCTHYTOILHHKA IIPH
YCJIOBUH, YTO 3HAKH COCEHHX 3apsI0B IIPOTHBONON0XKHEL OTBeT nateh B eqununax CH.

5. HaifTi MakcuManbHBIH MOTEHIHAT, 1O KOTOPOTO MOXET GBITh 3apsKeH MeTaTHYecKHit map
pazuycoM | M, ecTi pH HOPMAILHOM JABICHHH Pa3psil B BO3yXe NPOUCXOAMT HPH HANPSIKEHHOCTH
nosit 30 kB/cM. OTBeT nath B MeraBospTax.

buaer 19
Konebanus u BoiHbI

1. Matepnanbhas  Touka  Maccoi 0,2 kr  coBepmmaer  koneGaHMs 1O 3aKOHY
S() = 0,2cos(3004+2) (M). Onpenenure B KH ammumTyaHoe 3HadeHHe CHIBL, JeficTByIomell Ha
MaTepUalbHYIO TOUKY.
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2. DHeprusi KoHjeHcaTopa B KonebaTe/lbHOM KOHTYPE B KaKoil-To MOMEHT BpPEMEHH DaBHa
2,5 JIx. PoBHO uyepe3 MEpHOJ JHEPrHs TOr0 KOHACHCATOpa paBHA 2,4 Ix. YUemy paBHa J0OPOTHOCTD
koJ1e6areIbHOro KOHTypa?

3. MareprasibHas TOUYKa COBEpUIAeT TapMOHHYCCKHE xonebanus ¢ yacroroi 0,5 IT'm. B
HAYATBHBIH MOMEHT TOYKA HaXOAW/Iach B MOJOKCHHH DaBHOBECHA H JBHrajack CO CKOPOCTBIO
20 cM/c. OnpenenuTs B CM aMILUTHTY Y CMEINCHUA TOUKH.

4.B cHcTeMe IpOMCXOAAT 3aryxaroue Konebauus. 3a BpeMmsa, B TEUCHHE KOTOPOro
copepiuaercs 100 xoynebanui, aMIUIUTyJa yMEHbIIACTCS B 2,72 paza. OnpeenuTh JorapupMuUecKuit
JIeKpeMEHT KosleOaHHi.

5.B BakyyMe BJOTb OCH X DPacHPOCTPAHAIOTCS [BE IUIOCKME OJMHAKOBO MOJAPH3OBAHHBIC
3JIeKTPOMATHUTHBIE BOJIHBI, 3IEKTPAUUECKHE COCTABISIONINE KOTOPBIX H3MCHAIOTCA M0 3aKOHY

E, = E, cos(of — kx) u E, = E, cos(ot — kx + ¢).

Haiiti cpefHee 3HadeHHe IUIOTHOCTH MOTOKA SHEPru. PacdéT npoM3BeCTH /A aMILTUTYIBL Eoy
papHoit 210 B/M, 1 passocTa das ¢ = /4.

3.3. Tembl KONIOKEUYMOB:
1) Mexanuka;
2) MonekynsapHas QH3HKA H TEPMOJHHAMHUKA,
3) DnexTpocTaTHKa;
4) DIeKTpOMarHeTH3M;
5) KoneGaHus H BOJIHBL,
6) BonHoOBas ONTHKA;
7) TemnoBoe H3TyYeHHE H AaTOMHBIC CIIEKTPEI;
8) Ksanropas pusuka.

3.4. Cnucok uHOUGUOYAILHBIX MEOPHECKUX 3A0AHUIL:
1) Kunemarnka MaTepHaIbHON TOUKH.
2) JluHaMHKa OCTYNATEBHOTO JBHKECHMUS.
3) JluHamHKa BpaIaTebHOrO JBHIKCHHUA.
4) Pabora u 3Heprus. 3aKOHbI COXPaHEHHUA.
5) Kiaccudeckue CTaTHCTHKH.
6) TepMoIuHAMHKA.
7) 3akon Kynona. HanpsikeHHOCTB.
8) Tlorennuan u pabora.
9) MeTa/UThl H TUIIEKTPUKH B 3JICKTPOCTATHYECKOM IIOJIE.
10) MarHuTocTaTHKa.
11) JsmxeHHe 3apsJ0B H TOKOB B MArHUTHOM NOJIE.
12) DraexTpoMarHUTHAs HHIYKIHUA.
13) KonebGanus ¥ BOJHBL
14) HUurepdepenius.
15) Jdudpaxums.
16) TenoBoe U3y4eHHE.
17) Bremmnuit dorosddext. dddext KomnToHa.
18) ATOMHBIE CHIEKTPBHIL.
19) KpanTOBas MeXaHHKa.
20) KBaHTOBBIE CTATHCTHKH.
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IHpumep unousudyansnozo meopueckozo 3adanun:
IToTennuan 1 paGora 3IEKTPOCTATHYECKOTO ITOJISk
buner 5

1. DnexTpoH, ABHIasch U3 COCTOSHHS IOKOS B SNEKTPHYECKOM [10JIE, JOCTHT CKOPOCTH 1,5-10*
KM/c. Kaky1o pasHOCTh MOTEHIHANOB IPOMEN 3MEeKTPOH?

2. Metannuyeckuit map pagdycoM 61 MM u ¢ norenmmaiom 469 B OKPYXatOT He3apsyKeHHOH
chepugeckort obonoukoit paguycom 452 mm. Kakum Gyger notenuuan uiapa 1ocjie Toro, Kak ol oyjer
COEIMHEH C 000I0UKOM?

3. JIBa TOYEYHBIX IeKTpHYECKUX 3apsaa 56 HKn n 10 uKin naxomsres B BO3]lyX€ Ha PaCCTOSHUH
42 cMm apyr or apyra. OmpenenuTh MOTEHIHAN IIOJIA, CO3AABAEMOrO 3TUMH 3apsiaMH B TOUKeE,
HaxonseHcs Ha paccTosHuu 60 ¢M OT IIEPBOTO 3apsiia | 61 cM oT BToporo.

4. Pamuychl OByX NpOBONSINMX KOHUEHTpHueckKHX chep 44 oM m 232 oM. Ha xawmoit
PaBHOMEPHO pacnpenenés sapsa 277 HKi. Halith pa3HOCTS OTEHUMAOB MeXTy chepami.

5. beckoHeyHO MMMHHBIA NpsAMOM NPOBOASIMN NMIMHAP pamgmycoM 1521 Mkwm paBHOMEPHO
3apSUKEH C IMHEHHOM MIOTHOCTBIO 3apsaa 8§ HKi/mM. Onpenenuts pasHOCTh NOTEHIHATIOB ABYX TOYEK
9TOTO I10JIs1, HAXOJSINMXCA Ha PACCTOSIHUH 44 MM U 261 MM OT MOBEPXHOCTH WHJIHHAPA.

6. OnpenenuTs NOTEHIMAT Ha PACCTOSHAM 31 MM OT OCH OXHOPOIHOTO GECKOHEYHO ATHHHOTO
AUDJICKTPHYECKOTO CTepKHA (¢ = 15) pammycoM 15 MM, ecim crepikeHp 3apspkeH ¢ OGBEMHOM
notHoCTHIO 20 MKKi/M’ . [ToTeHuman Ha ocu CTEPIKHS IPHHATH PAaBHBIM HYIIIO.

7. TloTeHuWan 3NMEKTPUYECKOro MOJISL UMEET BHA: ¢ =10(x>+y?)+20z> (B). HalitH MOIyiIb
p 1y.

HaNpsKEHHOCTH MOJISL B TOYKE ¢ KOOPAHHATAMHA: x =544 ¢M, y = 261 cM, z = 374 cm.

HNureppepenunsn
buner 12

1. BBIMCIUTS B HM JUTHHY CBETOBOH BOJIHBI B ONBITE ¢ GHIIpH3MOR Dpenels, eciiu paccrostHHe
MEXly MHUMBIMH H300paKCHUSMH HCTOYHHKA CBeTa paBHO 1,22 MM. Ha 3kpame, paconoxeHHOM Ha
paccTosHuM 1,5 M OT MCTOYHHMKA CBeTa, HAOMIONAIOT CBETIbIE U TEMHBIE TIOJNOCHL, OTCTOSIIHE IpyT OT
npyra Ha 0,38 mm.

2. B onebrre FOnra ofiHa U3 1IeNel 3aKphITa CHHAM (DUIBTPOM, a BTOPAst — KpacHbM. bymet s
TIPH 3THX YCIOBUSIX HaOMONaThCs Ha SKpaHe HHTep(epeHIIMORHAS KApTHHA?

3. Ilpospa4nas mI€HKA TOMINHHON 5,804 MKM H3 MaTepHalia ¢ IIOKa3areieM npenomieHus 1,49
OCBCIIACTCS PACCESIHHBIM COJHEYHBIM CBETOM. MOXHO JIM, paccMarpuBasi ILIEHKY B OTPaKEHHOM
CBeTe, HabMIoaTh HHTEPYEPEHIHOHHYIO KapTHHY ?

4. B Toukax A H B HaxOIATCs KOTePEHTHBIE HCTOYHHKH CBETOBBIX BOJIH C [UTMHOH BOJHBI 659 HM.
Ha ckonbko pamMan H3MEHHTCS pasHOCTH (a3 koaeOGaHHH, NPUXONAIIHX B Touyky O, ecid Ha iytd AQ
TIOMECTHTL IUICHKY TOMHHOW 1,652 mkm? IInéHKa H3rotToBleHAa M3 MaTepuanta ¢ [IOKasaresieMm
npenaomienus 1,48.

5. HaiiTi B HM HAMMEHBIIYIO TONUIMHY MBUIBHOM IUTEHKH, IPH KOTOPOH MOTYT CTaTh 3aMETHBIMH
MHTepQepeHIMOHHbIE [[BETA IPH PACCMAaTPHBAHUH IUIEHKH MO yIIoM 75 rpaf. K miénke. [Tokasarers
IIPETIOMIIEHUST MBUTBHOM JKHUAKOCTH paBeH 1,34, BHAMMEBIH cBeT NexHT B amanazose ot 476 HM 110
634 uM. HaGmonenne Benetcs B mpoxozsieM ceete. OTBET OKPYIIIHTS /0 HEJIOT0 YHCIA.

6. OnpenenuTs NpenoMIsSIOMHUH YTOI CTEKIAHHOTO KIMHA, ECIH MPH HOPMATLHOM TIaJeHHH Ha
HEro MOHOXPOMATHYECKOrO CBETa ¢ AIMHOH BONHBI 457 HM 4ucio HHTephEpEeHIMOHHBIX IOJOC,
npuxonsmuxcs Ha 1 oM, pasro 19. IMokasarens mpenoMiieHus cTekna IS YKa3aHHOM [UTMHBI BOJHBI
1,5. OtBer nare B cekynaax. [IpuusTs, 4o 1 paauas pasen 2-10° cexk.

7. JUts yMeHbLIEHHS TOTEph CBeTa H3-3a OTPAXEHMS OT ITIOBEPXHOCTH CTEKNA IOCIEIHEE

TIOKPBIBAIOT TOHKHM CJI0EM BEIIECTBA C IIOKA3aTelleM MPEIOMIICHHS, PABHLIM \/;, I7i€ n IoKa3areib
IpEeTOMICHHS CTeKIa. B 9ToM ciyuae aMIITHTYIbI CBETOBBIX KoNeOaHHH, OTPAXEHHBIX OT OBEHX
MOBEPXHOCTEH ClOA, OAWHAKOBBL [lpm Kako#f MHHMMAJBHOM TONIIMHE CIIOS OTpaKaTedbHAs
CHOCOGHOCTB CTEKJIa B HANPABICHHH HOPManH Oy/eT paBHA HYITIO JUTS CBETA ¢ JUTHHOM BONHBI 434 HM?
Ipunare n=1,5.
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3.5. Cnucok 1abopamopusix pabom:
1) Kunemaruka paBHOYCKOPEHHOTO BpalleHHS
2) Jlunamuka masitHuka Obepbeka
3) Usyuenue pacrnpenenena bonbumana
4) H3yuenue TepMOJMHAMHYECCKUX MPOLECCOB
5) HsyueHue CBOHCTB AMINEKTPHKOB B [10JIe INIOCKOT0 KOHJEHCATOPA
6) H3MepeHue yHeNbHOTO 3NEKTPHIECKOTO COMPOTHBICHUS METAJLIIOB
7) H3sydenue MarHUTHOTO MO KPYI'OBOIO TOKa
8) Ompenenenue yaeabHOTO 3apaaa 2JIEKTPOHA METOJIOM MarHeTpoHa
9) H3zyueHHe 3aTyXAOMINX HNEKTPOMATHUTHBIX KoJeOaHuH
10) 3yueHne BHIHYXIEHHBIX 2IEKTPOMArHHTHBIX KoebaHuii
11) V3yuenue unTepdepeHIHH na3epHOro u3aydenus. Onbit IOHra
12) Usyuenue nudpakuuu ceera. (JIudpakiionHas peleTka)
13) M3yyeHHe 3aBUCHMOCTH SHEPTETHYECKOH CBETUMOCTH CEPOTo Tea OT TEMIIEPaTy bl
14) Baeumuit gotoaddext. Usydenne 3akona CToneTosa u nposepka popmy sl DfiHIITeHHA
15) U3yuenmue criekrpa atoma Bogopoza. (IToct. Punbepra)
16) IIpoBepka COOTHOIIEHHS HEOPeIeNeHHOCTEH 11 POTOHOB.

3.6. Temot 014 camocmoamesibHOU pabomel:

. Kunemaruka.

. JIMHaAMHKa TOCTYIaTelbHOIO JABUKEHHUS.
. JluHaM¥Ka BpaIareIbHOrO ABHKEHHUSI.
. MonexynspHas ¢usuxa.

. Knnaccuueckne CTaTHCTHKH.

. TepmoaguHaMuka.

. DJIEKTpOCTaTHKA.

. ITocTosHHELT TOK.

. MarauTHoe 1oJie B BaKyyMe.

10. MaruuTHOE 110JIe B BEIECTBE.

11. YpaBuenus Makcsena.

12. Kone6anusi.

13. BoaHBL

14. BonHoBast onTHKa.

15. AromHas pU3HKA.

16. Kantopast MeXaHHKa.

17. KBaHTOBBIE CTATHUCTHKH.

O 0 ~1 N R W R -

3.7. Crucok 60npocoé Ha 3a4ém 3K3aAMeHAYUOHHbLX 60NPOCOB:
1 Cemectp.

1. Kunemaruka. HopManpHOE M TaHT€HI[HATBHOE YCKOPEHHE.

2. Kumemardka BpamlaTelbHOTO JBIKeHHs. CBfA3p MeXIy YDIOBBIMH ¥ JIMHEHHBIMH
YCKOPEHHUSMH.

3. Jlusamuxa. 3axoHbl HeroToHa.

4. JIBHokeHHE CHCTEMBl MATEPHATBHBIX TOYCK.

5. OCHOBHOE YpaBHEHHe JIMHAMUKH [I0CTYIIaTebHOTO IBHKEHUS IPOM3BOIBHOM CHCTEMBI TEL.
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Cuibl B MEXaHHKE.
Kunetnueckas sueprus.
Pa6ota 1 MOIHOCTE.
KoncepBarusHbie cHITBL

. IloTeHnHasbHAs 3HEPTHS.
11.
12.

CBa3b MEXXTY MOTEHIHAIBHOMN SHEprHel i CHIIOIA.

OCHOBHOE ypaBHEHHE ITHHAMHKH BDALIATeNbHOTO [BH)XCHHS OTHOCHUTENHHO HeMOIBIKHOMN
TOYKH.

YpaBHeHHe TUHAMUKH BPALIaTe/IbHOTO JIBHXEHHS OTHOCHTENBHO HETOIBIKHON OCH.
MomeHT uHep1HH.

Kunetnyeckast 3Heprus BpamiarIerocs resa.

Pa6oTa BHEIIHUX CHII IPH BpalleHHH TBEPIOTO Tea.

3aKOH COXpaHEHHS MEXaHHYECKON SHEPIHH.

Ynap aGCOIIOTHO yIPYrUX U HEYNPYTHX Tell ¢ TOYKH 3PEHHS 3aKOHOB COXPAHEHHS.
3aKOH COXpaHEHHS MOMEHTA HMITY/IbCA.

YpaBHEHHE COCTOSHHS HACATLHOTO ra3a (YpaBHeHHe Menneneepa-Kiareiipona).
Mapnenne. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHIECKOH TEOPHH.
Temmneparypa.

BuyTtpenuss sueprus. Temnora i paGota. Ilepeoe Havano TepMOAHHAMUKH.
CxopoctH razospix Mosexyi. Onsit IlTepHa.

Pacrpezenenue monexysn raza no ckopoctsam. ®yHkims pacnpezenenus Makcpena.
HanbGornee BeposiThas, cpelHss KBaapaTH4Has U cpeqHss apudMeTHIecKas CKOPOCTH MOJIEKY
raza.

Pacripesienenue MakcBenna o 3Ha4eHHSM KHHETHYECKOH SHEPrHH.

®opmyna Makcpeia 11 OTHOCHTENBHBIX CKOPOCTEIH.

bapomeTprueckas popmyna.

Pacnipenenenne bonsimana.

Tenmoémxocts raza. @opmysna Maitepa.

H3oxopuueckwii mpormecc.

Hsobapuueckuii mporecc.

Hsorepmudeckuii mporece.

Anunabarngeckuii mpoiece.

Honurponuveckue mporeccsl.

O6parumerii nuka Kapro.

Heo6parumsiii iuxi Kapho.

DHTpoOnHs.

V3MeHeHHE SHTPOIHH TIPH 0OpaTHMBIX M HEOOPATUMBIX IPOLECCaX.

Bropoe Hayano TepMOAMHAMUKHY.

CBoOonHas u cBa3aHHas SHeprust. GU3HYECKHH CMBIC SHTPOIHH.

CraTHCTHUECKUH CMBICT SHTPOIIHH.

Tperbe Ha9anO TEPMOIMHAMHKH.

DNeKTpHYECKUH 3aps/l. 3aKOH COXPAHEHHS SIEKTPUYECKOTO 3apsjia.
BiaumozeifcTBHE ANMEKTPHYECKUX 3apaI0B B Bakyyme. 3akon Kynona.
Onextpudeckoe nosne. Hanpsok€HHOCTD 3NeKTpudeckoro moss. CHIIOBBIE JITHHH.
[TpuHIMI Cynepro3uIH NEKTPUUECKHX TOJIEH.
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[Tone mumons.
Teopema Octporpajickoro-I'aycca i BEKTOpa HalpsHKEHHOCTH JJIEKTPHYESCKOTO MO,
[Tone 6ecKOHEYHOM OJJHOPOHO 3apKEHHOHN IIIOCKOCTH.
[Tone ABYX PaBHOMEPHO 3aps>KEHHBIX ILIIOCKOCTEH.
[Tone 6eCKOHEYHOTO 3apsHKEHHOTO IHIMHIpa.
Tone chepudeckod NPOBOAAIIEH TOBEPXHOCTH.
[Tosne 06BEMHO-3apSIKEHHOTO LIApa.
Huddepenunansras Gopma Teopemsi [aycca.
Iotennuan. Pabota cHiI 31€KTPOCTATHYECKOTO NOIS.
DHeprus B3aHMOAEHCTBHA CHCTEMBI 3apsII0B.
CBs13b MEXK/IY HAPSDKEHHOCTBIO 3JIEKTPOCTATHYECKOTO IO H MOTEHIHAIIOM.
Pa3HOCTh MOTEHIUANOB MEXKAYy TOUKAMH MO, 0Opa3’oBaHHOIO OECKOHEYHOH 3apsHKeHHOH
IIOCKOCTBIO.
Pa3sHOCTh TMOTEHIMANIOB MEXIy TOYKAMH [OJsA, 0Opa3soBaHHOIO JBYMsl OeCKOHCUHBIMH
3apsKEHHBIMH TIOCKOCTSAMH.
Pa3HOCTh MOTEHIHANOB MEXKAY TOYKAMH 1107151, 00pa3oBaHHOTO OECKOHEYHBIM 3apsKEHHBIM
JUTHHHBIM [IHJIHHIPOM.
Pa3sHOCTh MOTEHIMATOB MEXIY TOYKAMH MOJs, OOpa3’0OBaHHOTO 3apSKEHHOH IIyCTOTEINoH
chepoii.
Pa3sHOCTh MOTEHIIHATIOB MEX/IY TOUKAMH ITOJIsI BHYTPH 00BEMHO-3apsDKEHHOTO 1Iapa.
L{upKy/A1ps BeKTOpa HANPsHKEHHOCTH 3JIEKTPOCTATHYECKOro 0TI
[Tonsipusaiusa JUIEKTPHKOB.
CerHeToseKTpHKH.
BeKTop 2/eKTPHYECKOTO CMEIIEHHS (DIeKTPHYECKas HHIYKIHS).
TToToK BeKTOpa MEKTPHIECKOr0 CMELIEHHS.
Wzmenenune Bexkropos E u D Ha rpanune pasjena IByX JU3JICKTPHKOB.
PacnipesienieHne SIEKTPHYECKUX 3apAL0B Ha IIPOBOJHUKE.
Hanpsoxk&EHHOCTH 101 BOJIN3H IOBEPXHOCTH 3apPsKEHHOTO IIPOBOJHHUKA.
CBoIcTBO 3aMKHYTO# TPOBOASAIIEH 000IOUKH.
DJIeKTPOEMKOCTb.
Konpgencaropsl. CoelHHEHHE KOHJICHCATOPOB.
DHeprus 3apsHKEHHOTO NPOBOJHUKA.
DHeprus 3apsHKEHHOro KOHJIEHCATopa.
DHeprus 3MEeKTPHYECKOrO MO,

2 CemecTp.

[TOCTOSHHBIH EKTPUYECKH TOK. DyekTprdeckui ToK. [InotHOCTH TOKA.
VpaBHeHHE HENPEPHIBHOCTH.

DeKTpoABHKYIIAs CUiIa.

0606mEnubI 3akoH OMa JUIS HEOJHOPOIHOIO yIacTKa HelH.
PazserBnéHnble nenu. [Ipasuna Kupxroga.

MoimHocTh ToKa. 3akon J[xoyns-Jlenua.

CTaTnyecKoe MarHUTHOE IOJIE B BaKyyMe. BeKTop MarHUTHOH HHIYKIHH.
3akon buo-Casapa-Jlamaca.

MarguTHoe noJse npsAMoro Toka.

MarsuTHoe mojie KpyroBoro Toka.
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MarnuTHOE none aBIKYymerocs 3apsaa.

3axon Amnepa. Cua, QefiCTByrOIIAs Ha IPOBOXHUK ¢ TOKOM B MATHUTHOM MOJTe,
KoHTyp ¢ TOKOM B MaruuTHOM moJte.

Cuuta Jlopenua.

JBHOKeHHE 3apSIKEHHON YaCTHIIbI B OHOPOXHOM MAarHHTHOM TIOJIe.

Oddexr Xomna.

Hupkynisuus BexTopa MarHUTHOR MHIYKLIHH.

MaruutHoe none conenonza.

MarnuTHOE none Topouna.

PaGora 1o nepememenHio MpoBOAHAKA M KOHTYPA ¢ TOKOM B MATHHTHOM I10JTe.
MarunutHoe nonte B BemecTse. HamaranueHHOCTS U HaNpPHKEHHOCTH MATHUTHOTO TIOJIA.
MarnuTHBIE MOMEHTEI 3/IEKTPOHOB M aTOMOB.

HuamMaraetnsm.

ITapamaraeTnsm.

CBoHCTBO hepPOMATHUTHBIX MATEPHAIIOB.

Maruntomexanudeckuit 3¢ Qexr.

Ipupoza crioHTaHHON HAMArHMY9EHHOCTH (epPPOMATHETHKOB.

IIpenomsenue sextopos E i H Ha rpanutie pasaena asyx OTHOPOJIHBIX MarHeTHKOB.
SIBlieHHe SNEKTPOMArHUTHON HHIYKIUH.

OJNEKTPOBIKYIIAs CHiIa (3.]1.C.) HHIYKITHA.

IIpupona sABeRHs MeKTPOMATHUTHON HHIYKIHUH.

Buxpessie Toku (Toku ®yko).

SIBneHue caMOMHIYKIHH.

Bzanmaas uHIyKnms.

OHeprusi MarHUTHOTO TIOJIS.

BuxpeBoe anexrpuyeckoe mone.

Tok cMemenus.

VYpaBuenus Makcgena.

CsolicTBa ypaBHennii Makcaesna.

I'apmMoHuYecKre KoTeOaHNs W HX XapaKTePHCTHKH.

OcHOBHOE ypaBHEHHE THHAMHUKH TAPMOHHYECKUX KoJeOanmit. [ apMOHHYECKUH OCHHIILIATOP.
IlpencraBnenue koneGaHmit MOCPENCTBOM —BEKTOPHBIX nHarpaMM  (METOJ  BEKTOPHBIX
JHarpamm).

Croxenne rapMOHHYECKIX KONeGAHUI HAMPABICHHBIX BAOb OXHON IIPSIMOH.
Buenus.

CiioxeHne B3aHMHO NEPIEHIMKYIAPHBIX KOeGaHHi. Qurypsr! Jluccaxky.
CBoGoansle 3aTyXarolue MeXaHHIeCKHe KoJleOaHus.

XapaKTepUCTHKH 3aTyXaloMMX KoTeGaHuif,

Onextpuyeckue Konebanus. KsasucTaMoHapHble TOKH.

CBOGO/IHBIE 2EKTPOMATHUTHBIE KOJIEOAHHS B KOHTYpe 6e3 aKTHBHOTO COITPOTHBJICHHS.
CBoGoaHble 3aTyXaromue 1eKTPHYeCKHe KoleGaHus B KOHTYpE.

BriHykIeHHBIE 2MeKTpHYeCKHE KOJIeOaHUs.

PacnpocTpanenne BosH B ynpyroii cpesie.

VpaBHeHHs MI0CKOM U chepudecKoii BOMH.

I'pynnoBas ckopocTs.
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Hanoxenue (uutepdepeniins) BoaH. CTOSIHE BOTHEL

Dueprus ynpyroi BOJHBEL

3BYyK.

D¢dext lomiepa At 3ByKOBBIX BOJIH.

BonHOBOE ypaBHCHHE.

DJ1eKTPOMArHUTHBIE BOJIHBIL.

Onruruecknii 3¢ dexr omnepa.

DHeprust 3eKTPOMArHUTHOH BOJHBL.

WHTEHCHBHOCTH 37€KTPOMAarHUTHOH BOTHBL

HurepdepeHius creTa.

[1Inpuna monoc HHTEPHEPeHIIHH.

KorepeHTHOCTB.

Merton FOHra.

UnTepdepeHnus Npi OTPAKEHHH PH OTPAXCHUH OT TOHKOH [pO3pavyHOH MIACTHHKH.
WarepdepeHiust OT IUIACTHHKHA TIEPEMEHHOH TOMIIHHBL (knHHA).
Koneua Herotona.

TNMudpaxuus ceera. [puamun [oirenca-OpeHess.

Meron 30 ®penersi. 30HHAA IJIACTHHKA.

Judpaxiys Ha KPYIIOM OTBEPCTUH U HEIIPO3PAYHOM JIHCKE.
Jndpaxius B NapaJUIeNbHBIX Tydax (HudpaKius ®paynrodepa).
Judpakuus OT mMEeH.

JudpaxiponHas peluéTKa.

CriexTpasbHOE pazfiokeHue. Paspermaiomas CliocOOHOCTh PEIETKA.
Jlndpakuys Ha IPOCTPAHCTBEHHBIX pemETKax. JuQpakis peHTTeHOBCKAX Tyqei.
EcTecTBEHHbIH U MOIAPH30BAHHbIH CBET.

TloJspH3anys IipH OTPXXEHHH M IIPEIOMIIeHHH. 3aKoH bproctepa.
TMonapu3arys Ipy ABOHHOM JIyYenpeIoMIIEHHH.

3akon Maunroca.

HurepdepeHuus noiaspH30BaHHbIX BOJIH:

VICKyCCTBEHHOE ABOMHOE JIyYeNpPEIOMIICHNE (MCKYCCTBEHHAs anmsorponust). Dddexr Keppa.
BpalneHue MIOCKOCTH HOJSPU3alHH.

Jlucnepcust cBeTa.

ITornomenue cueTa.

Paccesiane cBeTa.

Uznyuenue BaBunosa-HepeHkopa.

3 Cemectp.

TerutoBoe H3nydenue. 3axoH Kupxroga.

3axon Credana-Bonbimana. 3akoH cMelnennst Buna.
dopmyina ITnanka.

Buemnuit potorddexrt.

®otonsl OnsiT Bote (MeTo coBnageHuH).

Db dexr Komnrona.

TopMO3HOE PEHTIE€HOBCKOE H3IIYUCHHE.
XapaKTepHCTHYECKOE PEHTICHOBCKOE H3ITyYeHHE.
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9. [laBnenwue cpera.

10. 3aKoHOMEPHOCTH B ATOMHBIX CIIEKTpax ®opmyna baibmepa.

11. SnemenTapuas teopus Bopa.

12. OnpiT ®Ppanka u l'epua.

13. F'unotesa e Bpoitns. BonHoBRIe CBOICTBA BelecTra.

14. IlpuHIHAN HeonpeaeTéHHOCTH.

15. Bonnosoe ypasuenue [lpeaunrepa. Ousnueckuii cMbicT Y-dyuxuus.

16. KBaHTOBaHHE SHEPIHHU IEKTPOHA B ONHOMEPHOH OTEHIIHANBHOH siMe.

17. KBaHTOBbI# rapMOHHYECKHH OCUHILIATOP.

18. [IpoxoxaeHue YacTHIIb! Yepes MOTEHIHATLHBIH Oapeep.

19. 'aBHOE U OpOUTANIBEHOE KBAHTOBbIE YHCHA.

20. TlpocTpaHCTBEHHOE KBAHTOBAHNE (MArHHTHOE KBAHTOBOE YUCJIO).

21. Cond anextpona. Onsit Iltepra 1 Iepraxa.

22. PacripesieieHle 3]1€KTPOHOB 110 SHEPreTHYECKUM YPOBHSIM aTOMOB.

23. Ilpunimn ITaymu.

24. llInpuHa cieKTpaibHbIX THHUH. Tonkas CTPYKTYpa CIIeKTPaIbHBIX JTHHHI.

25. Dddext 3eemana.

26. MonekynspHbIe CIIEKTPBL.

27. BemyxaenHoe usnydenue. Jlazepsr.

28. TepmMomuHaMHYeCKH CIMOCO6 OMHCAHMS KOJUICKTHBA HacTull. XHMUYECKHH IIOTEeHIHAI.
CraticTruaeckuii coco6 onMUCanus KOIEKTHBA YACTHIL,

29. HeBBIpOXXJICHHBIE U BBIPOXKICHHBIE KOJLICKTHBEL

30. dyHKIMS pacipeellcHAS.

31. Yucno cocrosumii s mukpodactuil. [Torsrue o (a3oBOM HPOCTPAHCTBE U €0 KBAHTOBAHHH.

32. IInOTHOCTD COCTOSHHIA.

33. HeBBIpOXIEHHOCTE HIIEATBHOTO ra3a 1 BBIPOXKIECHHOCTD JIEKTPOHOB B METAJLIE.

34. OyuKums pacipeseneHus s HeBBIPOXIEHHOTO Ia3a. @yuknus pacupeneneHus Makcgesuia-
bonemana.

35. OyHKUMA paclpesie/leHus IS BHIPOXKICHHOTO rasa ¢epmuonoB. PyHKuUs pacnpenencHus
Depmu-/lupaka.

36. Biusaue TeMmeparypbl Ha pacipe/ielieHue Depmu-Jlupaxa.

37. Cpepnss sHEprus BEIPOXKIAEHHOTO ra3a (epMHOHOB. JlaBneHue 31eKTpOHHOrO Ir'aza.

38. Oynkuus pacnpeenenns bose-DiiHmreiina.

39. I[lousTre 0 HOPMATBHBIX KONEGAHUAX KPHCTALTHYECKOTH pemérky. CrexTp HOpMalbHBIX
KonebaHui.

40. XapaktepucTrHueckas Temneparypa Je6as.

41. ®oHoHBL

42. Tenno&MKocTh IHAMEKTPHKOB (Teopus ebas).

43. TennoéMKoCT 3NEKTPOHHOTO T'a3a (TeILIOEMKOCTS METAJLIIOB).

44. TennoBoe paciHpeH#e TBEPBIX Tl

45. TennonpoBOAHOCTH PEIIETKH (UIEKTPHKOB). TenmnonpoBoaHoCTs MeTa/uIOB. 3aKoH
Bunemana-®panna.

CornacosaHa Ha noprtane Ne 5925



21
4 MeroaHyecKHe MaTepHaJbl
CornacHo myHkTy 12 paboyedl nporpamMmsl.

1. OcnoBHas JuTEpaTypa:
1. Capenpen U.B. Kypc obmeit Qusuku: ygebHOoe mocobue s BTy3OB! B 3 1 -7-e u3n,
crepeorui. — CI16.: Jlans, 2007.
T. 1: Mexanuka. Monexyispsas ¢usuxa. — 432 c. (B 6ubmorexe — 155 IK3.).
T, 2: DrekTpudecTBO M MarHeTH3M. Boymbt. OnTika. — 496 c. (B 6ubmmoteke — 148 5K3.).
T. 3: KsanToBas ontHka. AtoMHas ¢u3uka. Ousnka TBEpAOro Tena. PU3UKaA aTOMHOTO sapa H
3eMeHTapHBIX JacTHul. — 317 ¢. (B 6ubmuorexe — 151 3K3.).
2. ®pum C.0., Tumopera A.B. Kypc obmeit dusuxu. B 3-x TT. [D1eKTpoHHBIA pecype] — CIl6.:
Jlanb, 2009.
T. 1: OUsHUECKHEe OCHOBBI MeXaHHKH. MonekyispHas ¢usuka. KonebaHus H BOIHBL — 13-e
u3n., crepeorun. — CII6.: Jlaus, 2009. — 480 c. Pexwum noctyna on-line ¢ KOMIBIOTEPOB
TYCYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416.
T. 2: DNeKTpUYECKUE H DIEKTPOMArHETHICCKHE ABJICHUSA. — 12-¢ m3x., crepeorun. — CIIb.:
Jlams, 2009. —528c. Pexum jocrtyma on-line ¢  KOMIBIOTEpOB TYCYP:
http://e lanbook.com/books/element.php?pll_cid=25&pil_id=418.
T. 3: Onrtrka. AtomHas du3nka. — 10-¢ u3z., crepeorun. — CII6.: Jlan, 2009. — 656 c. Pexxum
JocTyna on-line c KOMITHIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pll_cid=25&pl1_id=419.
3. 3ucman LA., Tonec O.M. Kypc obmeil ¢pusukn. B 3-x TT. [DneKTpoHHbIH pecype] — CII6.:
Jlann, 2007.
T. 1: Mexanuka. Monexyisipsas ¢usuxa. Kone6apus u BONHBL — 7-¢ W31 — 352 c. Pexum

JocTyna on-line c KOMITBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T.2: DieKkTpHuecTBO W MarHeTH3M. — 7-¢ H3A. —352¢. Pexum pocrynma on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ KOMIBIOTEPOB TYCVYP.
T. 3: Ontuka. OE3KKa aTOMOB M MOJIeKyll. PH3HKa ATOMHOTO SApa H MUKPOYACTHIL. — 6-€ H3L.
-512c. PexxuMm JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=508.

2. lonoHHTEIbHAN JTHTEPATYpA:

1. Capenbe V.B. C60pHHK BOIIPOCOB H 3a]ad 110 o0uel $pusnke. [Onexrponusi pecype] — 5-
e wsm., crepeorun. —CII6.: Jlams, 2016. - 292 ¢c. Pexum jocryma  on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ KOMIILIOTCPOB TYCVP.

2. Uponos M.E. Mexanuka. OCHOBHBIE 3aKOHBI. — 8-e wm3m., crepeorun. —M.: BUHOM.
JlaGopatopus 3uanmi, 2006. — 309 c. (B 6ubmuoreke — 99 5x3.).

3. Wpomos U.E. ®usuxa makpocucteM. OCHOBHBIE 3aKOHBL — 3-e m3m., crepeotum. — M.:
BUHOM. JlaGoparopus 3nanuit, 2006. — 207 c. (B 6ubmmorexe — 50 7K3.).

4. Upomios WL.E. DnexrpoMarteTnsm. OCHOBHBIE 3aKOHBL: VyefHoe mocobue Uit By30B. — 5-€ U3/
— M.: BUHOM. Jla6oparopus 3uaun#it, 2006. — 319 c. (B oubnuorexe — 101 ak3.).

5. Wponos W.E. BonHoBele mpoiecchl. OCHOBHBIC 3aKOHBL yueGHOe mocobue. — 3-e 3l — M.
BUHOM. JlaGoparopus 3nanuit, 2006. — 263 c. (B 6ubdmmorexe — 100 k3.).

6. Uponos U.E. Keanropas ¢usrka. OCHOBHBIC 3aKOHBI: Vye6GHOe MOCOOHE I By30B. — 2-€
w31., nor. — M.: BUHOM. JlaGoparopus 3nanuit, 2004. — 256 c. (B 6ubnuorexe — 100 3K3.).

7. Uponos W.E. 3amaunm mo oOmei dusuke: YuebHoe mocobue UL By3OB. — 7-¢ W3,
ctepeotnl. — M.: BUHOM. Jlaboparopus spanuit, 2007. — 431 c. (B 6ubmmoreke — 496 5K3.).

8. Yepros AT, BopoGrép A.A. 3anauHuK 110 dusuke: YueOGHoe mocobue i BTY30B. — 8-¢
w31, nepepad. u gom.— M.: @usmammrt, 2007. - 640 c. (B 6ubauoreke — 99 3K3.).

CornacosaHa Ha noprtane Ne 5925




22

9. Bombkenmreitn B.C. C6opHuK 3a1a4 110 obueMy kypcy ¢usuku: YueGHOEe mocobue s
BTY30B. — 12-¢ u3n., ncnp. — M.: Hayka, 1990. — 396 c. (B 6ubmoreke — 148 7k3.).

10. Kossipe A. B. Kypc nexnuit no ¢usuke: Vuebunk. — Tomck: TYCVP, 2007. — 421 . (B
Oubnuoreke — 697 3K3.).

11. Kananmwuxos H.IL., Koxesuuxos HM. ®wusuxa. Hureprer-TecTHpoBanye 6a3oBbIX 3HAHMIA
[OnexTponnbii  pecypc] —1l-e wmsn. — CII6.: Jlaub, 2009. —160c. Pexwm nmocryma on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=172 ¢ KomisrotepoB TYCYP.

12. Jlozoseknit B.H. Kypc ¢pusuxu. B 2-x TT. [OnexTpoHHsIi pecypc] — 6-¢ U3, HCIIP. U [OI. —
CIT6.: Jlans, 2009.

T. 1: ®duznyeckne 0CHOBEI MEXaHUKH, OJNEKTPHYECTBO M MarHeTsMm. Pu3uka konebaHHi u
BOJIH. - 576 c. Pexxum JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element. php?pl1_cid=25&pll id=236.

T.2: KsantoBas ¢usuxa. CrarucrHueckas pusuka u Tepmonunamuka. CoBpemeHHas
¢bu3nueckas KapTHHA MHpa. - 608 c. Pexxum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=239 ¢ KoMI1broTepoB TYCVP.

13. Casemwen M.B. Kypc obmeit gusuxu. B 3-x T, [Onexrponnsiit pecype] — CII6.: Jlaus, 2011.

T. 1: Mexannka. Monexkynspaas ¢usuka. — 11-e u3n., crepeorun. — CII6.: Jlams, 2011. —
432 c. Pexxum JOCTyIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2038.

T. 2: Dnextpudectso u MarmetmsM. Bonusl, OnTika. — 11-e u3n., crepeorut. — CII6.: Jlans,
2011. - 496 c. Pexxum JocTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2039.

T. 3: KpanToBpas ontuka. AtomMHas (usnxa. usnka TBEPIOTO Tesa. PH3MKA aTOMHOTO AApa H
SNIEMEHTapHbIX 4acTHu. — 10-e¢ m3x., crepeotmn. — CII6.: Jlanp, 2011. —320c. Pexum
JocTymna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl] cid=25&pl1 id=2040.

3. YuebH0-MeTOAMYECKHE TOCOOHS 1 NporpaMMHoe obecredenne

1. Yuebno-memoouueckue nocoéus ona RPAKMUYECKUX 3AHAMUIL U CAMOCMOAMENbHOI
pabomyl [DneKTpoHHEL pecypc):

2.1. Yyxxos FO.I1. PaGora u 3Heprus. 3akoHsr COXpaHEHHs B MEXaHMKE: COOpHHK 3amad JJis
OpaKTHYeCKUX 3aHATHH. — Tomck: TYCVP, 2010. — 24 ¢. Pexxum ocTymna cBOOOIHBIN IS CKAYHBAHHUS
http://edu.tusur.ru/training/publications/1100.

2.2. JIsunn A.B., Marasunnnxos A.JL, Tposu JLA. Monexynapras dusnka: C60pHHK TecTOBBIX
BOIIPOCOB JUIA CaMOCTOATENIBHOM paOoTh! H VI MPaKTHYECKHUX 3aHATHIH. — 2009. 30 c. Pexum JlocTyma
CBOGOAHBIN ANt cKauMBaHus: http://edu.tusur.ru/training/publications/1234.

2.3. Jlsunn A.B., Marasunnnkos A.JL., Opiosckas JI.B. Tepmomunamuka. Yacts 1: C6opumk
TCCTOBLIX BONPOCOB IUIA CAMOCTOSATENBbHOH paboOTBI W A/ NpakTHYeCKUX 3aHaTHH. — 2009. 43 c.
PexxnM noctyna cBoGomHBIT AT CKaYUBAHHA: http://edu.tusur.ru/training/publications/1235.

2.4.Taneepa A.M., Jlsuun A.B., Marasunnukos A.JL Tepmomunamuka. Yactes 2: C6oprux
TECTOBBIX BONPOCOB UL CaMOCTOSITENbHOH PabOTHI M /Ul NPAaKTHYECKHX 3aHATHiL. — 2010. 22 c.
Pexxum noctyna cBoGombIit juts ckaunBanms: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii FO.A. BonHoBas onTHka: Mertomuueckoe mocoGHe. COOpHUK TeCTOBBIX
BOTIPOCOB. -2009. 24 c. Pexum JIocTyna cBOOOIHEIT JUtst CKauHBaHHS;
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos 10.I1. DnieMeHTHI aTOMHO} DU3HKH ¥ KBAHTOBOH MEXAHHKH: YuebHo-MeTomHUeCKOE
nocobue. CO60pHHK TeCTOBBIX BonpocoB. — Tomck: TYCVYP, 2011. — 68 ¢. Pexum JIOCTyNa CBOOOTHBIH
11 ckaymBaHus: http://edu.tusur.ru/training/publications/1104.

Coracno mynkty 12.3.3 paGoueit nporpaMMmel. )
2. Yuebno-memoouueckue nocobus 0na evinonHeHus nadopamopusix paéom [DnekTpoHHbIH

pecypc]:
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3.1. Bypnosumun B.A., Tposu JLA. Jlunamuxa MasdTHHKA O6epbexa: Metoanueckue
ykaszaHus K JraboparopHo# pabote. — 2007. 13 ¢. PesxuM gocTyna cBOOOMHBIA /Ul CKAYMBAHUS:
http://edu.tusur.ru/training/publications/918.

3.2. bBypmosuumu B.A., Tposu JLA. KuHeMaTHKa pPaBHOYCKOPEHHOTO — BpPAaIUCHMS:
MerToauueckye ykasanus K jaboparopHoi pabore. —~2012. 13 ¢. Pexxum joctyna cBOOOAHBIH
JUIS CKauMBaHHU: http://edu.tusur.ru/training/publications/923.

3.3. Bypauenckuif I0.A.  M3ydenue CBOHCTB  JHONICKTPHUKOB B fojie  IJIOCKOIO
KoHieHcaropa: MeTofn4ecKue yKa3aHus K naboparopHoii paGote. —2012. 15 ¢. Pexxum noctyna
CBOOOMHBIN U1 CKAUHBAHU! http://edu.tusur.rw/training/publications/873.

3.4. Upanosa E. B. M3ydenue MarHUTHOTO TOJIA KPYTOBOI'O TOKA: MeroaudecKue yKasaHus
k naboparopHoit pabore. —2007. 12c. PexxuM [ocTyma CBOOOIHBIA JUIi CKaYWBAHHA!
http://edu.tusur.rw/training/publications/863.

3.5. bypauesckuii JO.A.  Onpexenenne  yaenpHOro  3apsna SIIEKTPOHA  METOIOM
MarseTpoHa: MeTogHyecKHe yKasaHHs K naGoparoproit pabore. — 2011. 14 ¢. Pexum nocryna
UL CTYeHToB, coTpynuukoB TYCYP: http://edu.tusur.ru/training/publications/864

3.6. Bypmopuuus B.A.,  Tposs JLA. W3yuenuwe  3aTyXamollMX  IEKTPOMArHHTHBIX
konebanmii: MeTofuuecKne yKa3aHHs K JlaGopaTopHO# paboTe. ~2007. 14 ¢. Pexxum poctyna
cBOOOIHBIH [T CKAYMBAHUA: http://edu.tusur.rw/training/publications/862.

3.7. Opnogckas JI.B. Msydenue uHTEpQEpEeHIIUN J1a3epPHOr0 H3JIy4eHHs! Meroauueckue
ykasaHusi K j1aGoparopHoil pabote. — 2010. 9 ¢. PexxuM gocryria cBOOOAHBIN JUIA CKaUMBAHHS!
http://edu.tusur.ru/training/publications/911.

3.8. ®emopos M. B., Bypmopmimu B. A. Brenmrnii  ¢poroaddekr. MsyueHue 3axoHa
Croneroa u mposepka (opmynsl Offnmreiina: Mertosudeckue ykasaHus K nabopaTopHOH
pabore. — 2009. 11 ¢ Pexxum  JocTyna — CBOOOIHBIA — jId  CKaIUBaHHUA
http://edu.tusur.ru/training/publications/8351.

3.9. 3axapos H.A., Kupummos AM. Hccnepopanue — CICKTpa  aToma BOJIOpOAA:
MeTomuuecKie ykazaHus K JrabopaToproil pabote. —~2011. 18 c. Pexum moctyna cBOOOIHBIN
JUIS CKaYMBaHMIA: http://edu.tusur.ru/training/publications/917.
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