MUHHUCTEPCTBO OGPA30OBAHUS U HAYKH POCCUMICKOM ®EIEPAIINN
®enepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YIPEIKIECHHE
BBICIIETO TIPOo(deCCHOHATBHOrO 06pa3oBaHus

«TOMCKUH I'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAIUOSJIEKTPOHMKI »
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Hpop}/l(”r/op 1o yuebHOH paboTe
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PABOYASI TIPOTPAMMA YYEEHOI JIACIATLIMHbI

Puszuxa
YpoBenn ocHOBHOH 06pa3oBaTeNbLHOM NPOrpaMMbl OakagaBpuaT
HamnpasiieHue noaroToBKu 11.03.01— Pammorexnuka
Hpodunn P AJAOTCXHNYCCKHE CPEACTRA MIepeaauy, OpueMa i 06Da6OTKI/I CHTHaJIOB
Popma o6yuenus OYHasjg
DaxkyabTeT Pangnorexunyeckuii
- Kadeapa P3U
Kype(sl) 1 Cemectp(er) ___ 1,2
Yuebubiii mian Habopa 2016 rona
Pacnipenieienne pa6ouero BpeMenn:
55 le| &
Ne Buael yuebuoit paborTni e z
) 3} [aa)
& W =
1 | Jexuu (JI) 54 | 34 | 88 | uacon
2 | JIaGoparopubie paborsl (JIP) 36 | 26 | 62 | yacom
3 | Ipaktuueckne sanatus (113) 54 | 34 | 88 | uacoB
4 | Kypcosoii mpoekt / paGora (KPC) (ayauTopus) - - - | yacos
5 | Beero aynnTopHBIX 3aHsSITHIA 144 | 94 | 238 | uacos
6 U3 nux B METEpaKTHBHOMN (opme | 20 | 14 | 34 | wacos
7_| CamocroaTenbuas padora cryaenros (CPC) 72 | 122 | 194 | yacos
8 | Beero (6e3 ax3amena) 216 | 216 | 432 | vacos
9 | CamocTonTenpHasi pa6oTa Ha IOATOTOBKY M ¢AAYYy K3aMeHa | 36 | 36 | 72 | uacos
10 | O6mast TPyAOEMKOCTH 252 | 252 | 504 | uacos
(B 3a49€THBIX efHHUIIAX) 7 7 14 3ET
Ox3amen 1,2 ceMecTp

Tomcex 2016
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Paccmor p€Ha U 0,"1()6}7\.‘]((\ Ha 3aC€aaHnun I\"ll(l)C,lDbI

npoTokosa Ne OT«  » 20 1

PaGouas nporpamma cocrapiesa ¢ yuérom TpeGoBanuit MenepansHoro I'ocy-
JapCTBEHHOTO 00pa3oBaTeNbHOro CTaHAapTa Bhiciuero obpasopanus (OPIOC BO)
0 HanpapJieHuto noAroToBku 11.03.01 — «Pagrorexuuka» (ypoBeHb GakaiaBpua-
Ta), YTBEPHKIEHHOTO ITpUKa3oM MuHUCTEpCTBa 06pa30BaHUs M HayKy Poccrifckoii
Oeneparmu ot 06 mapra 2015 r. No 179, paceMoTpena u yTBepxkeHa Ha 3aceia-
nuu xadenps! pusukuy 20 amnpesnst 2016 r., mpotokon Ne 113.

Pazpaboruuk:

JOUEHT Kadeapsl QU3NKN

3as. xad. dpusuxy, npodeccop

Paboyas nporpamMma coriiacoBana ¢ (aKyabTeToM, / IpOoQUIUPYIOE U BbI-
mycKaromen kaderpaMu CrielnalbHOCTH

Hexan PT®, nouent K.IO. I'lomnosa

_ 3aBenyroumii npopuIMpyOIIeit
xaenpoit P3U, npogeccop " A.C. Banopun

3aBeIyIOIuit BEITYCKArOmeH
kadenpoit P3U, npodeccop A.C. 3agopun

JIKCHepThI:
kad. dusukn JIOITEHT A.B. MenoBauK
(MecTo paboThI) (3aHEMAaEeMast TOJKHOCTD) (MHULHATBL, (aMUTIH)
ka(h. TOP JIOLEHT C.H. boromonos
(mecTo paboThI) (3aBMMaeMas JOJDKHOCTD) (moxmmce) (nHUTIHATEL, QaMuITHs)
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1. OEJA 1 3AJAYM JACHUAITINHBI

I[I/ICIII/IIIJII/IHa «PuznKa» U3y4acTCsda B IIEPBOM H BTOPOM CEMCCTPEC U IPEAYCMATPHUBACT
YTCHUC H@I(Hﬂﬁ, IIPpOBCACHHUEC ITPAKTHYCCKUX H na6opaTopHI>1x 3aHﬂTHfI, IIOJIYYCHHUEC pa3JInIHOIO
poaa KOHCYJIBT&I.II/IfI.

Hempro muenmmnnnnbt «duznkay seisercs Gopmuposanne y crynerros TYCYP nenoct-

HOTO TIPECTaBICHHS O (PM3MUSCKUX MPOIEeccax U SBICHUSAX, MIPOTEKAIOIUX B IPHPOJE, TIOHH-

' MaHUs BO3MOXHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB ITO3HAHIUS TIPUPOJILI ¥ BIAJCHUS HMH HA

ypOBHE, HEOOXOIMMOM ISl PEIICHHS IPAKTHYCCKHUX 3aJ1a4, BO3HUKAIONIMX IPH BHINOJHEHUH
PO eCCHOHANBHBIX 00S3aHHOCTEH.

3amavuell u3ydeHnsi Kypca QU3UKH ABJISCTCS OCBOCHHUE CTYACHTAMH M YMEHHE HCIOJIb30-
BaTH;
® OCHOBHBIX IIOHATHH, 3aKOHOB M MOJIEJIEH:
» MEXaHHKH;
» TCPMOJMHAMUKH;
» DIIEKTPUYECTBA M MArHETH3MA,
> KoJjieOaHmil ¥ BOJH,
» OIITHK,
» aromHOU (pu3uKwy;
® METOZI0B TEOPCTHIECKOTO U SKCIIEPUMEHTAIRHOTO UCCIIEI0BaHUN B (DU3HKE;
® MCTOJIOB OIICHOK MOPAZKOB (DU3MUESCKUX BEIHIHH.

2. MECTO JUCHUILINHDBI B CTPYKTYPE OOII

Jucrruimaa «Pr3ukay OTHOCHTCS K YHCIY AUCHHIUIMH MaTeMaTHYeCKOI'o M €CTECTBEH-
HOHay4HOro nukia (6azosas yacth b1.5.14). 3Hanus 1 HaBBIKY, MOTYUYEHHBIE IPU €€ U3YYCHUH,
HCIOJNB3YIOTCS B MOCIEIYIOUMX JUCIUIUIMHAX npodeccruonanpHoro mukia («PaaroMarepralsl
U PaJOKOMIIOHEHTBI», «DNEKTpoHMKa», «OCHOBBI TeOpHU Iemneit», «DNeKTpoIMHAMUKa H pac-
[IPOCTPAHEHHE PaJUOBONHY, «PaqloTeXHIYECKUe ey U CUTrHAIBIY, «CXEMOTEXHUKa aHaIoIo-
BBIX BJIEKTPOHHBIX YCTPOMCTBY, «YcTpolicTBa cBepxX Bbicokod uacToThl (CBY) m aHTeHHBDY,
«PammorexHuYECKHE CXEMBI», «be30MacHOCTh KU3HEACATETEHOCTHY).

3. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMS JUCLATIJINHBI

[pouecc usydenns aucouminHsl «Ou3ukay HampaslieH Ha (OPMHPOBAHUE CIEIYIONIHX
KOMIICTCHIINH

obuienpopeccuonanvuvie komnemenyuu (OIIK):

1) cnocoGHOCTE IIpencTaBIATh aNEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH HAayYHYIO
KapTHHY MUPa Ha OCHOBE 3HAHHS OCHOBHBIX TOJIOKEHHUH, 3aKOHOB 1 METOJIOB €CTECTBEHHBIX Ha-
yk ¥ marematuku (OITK-1).

B pesynsmame uzyuenun Kypca (pusuxu cmyoerHmsl 00aNCHbBL:

3HaTh (QU3MUYECKHE OCHOBHI MEXAaHWKH, MOJEKYJISPHOU (PHM3HMKH, TPUPOLy KoJcOaHWH U
BOJIH, OCHOBBI MOJIEKYJIApHOH (QHU3UKH ¥ TEPMOJUHAMHUKH, IEKTPHUCCTBA U Mar€HeTH3Ma, ONTHU-
KH, aTOMHO# u3uku.

Ymers HCIONB30BaTh TEOPETUUECKHE 3HAHUS IPU OOBSICHEHHUH Pe3yJIbTaTOB SKCIIEPUMEH-
TOB, IIPAMEHATH 3HAHUA B 007JacTH (PU3KKU I OCBOEHUSI 00menpodecCHOHANBHBIX IUCIHILINH
U pemeHus IpoeCcCHOHANBHEIX 3a/1a4.

Buaagers HaBbIKaMM (PU3HHYECKIX UCCIIETOBAHUH.
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4. OBBEM TUCIHUIIMHBI ¥ BUBI YYEGHOM PABOTLI

Tabmmua 4.1.
Beero
. Cemecrpnl
Bunp1 yuebHol paboTsl 4acoB
1 2
AyanTopHble 3aHATHS (BCero) 144 94 238
B Tom uucire:
Jlexmm (JI) 54 34 88
JIaboparopusie pabors (JIP) 36 26 62
Hpakruyeckue 3anstus (113) ' 54 34 88
Kypcosoii mpoekr / pabota (KPC) (aynuropuas Harpyska) — - -
Jpyaue euovl ayoumopnoii pabomur
CamocrosiTenbHan pabora (Bcero) 72 122 194
B tom uncne:
ITpopaboTKa JeKIMOHHOTO MaTepHana 14 27 41
IoaroroBka K NpakTHYECKAM 3aHATHIM 14 26 40
BrIlloIHeH e MHMBHYAIbHBIX TBOPYECKUX 3a0aHHH 17 25 42
IloaroroBka K KOHTPOJIBHEIM paboTaM H KOJUIOKBHYMaM 18 27 45
IoxaroroBka K J1aGopaTOPHBLIM 3aHITHIM 9 17 26
CaMOCTOATEIbHOE H3YUSHHE TEM TEOPETHUECKOH JacTH — — -
HoproroBka K 3K3aMeHy 36 36 72
Byt 1poMe)XyTOUHOM aTTecTaluu (3a4ET, IK3aMeH) OK3 JK3
O6masn TPyA0EMKOCTH HacC 252 252 504
3auéTHble eqUHMIBI TPYAOEMKOCTH 7 7 14

5. COAEPKAHME JUCHUITJINHBI

5.1. Pazmesibl MUCIMIIIMHLL ¥ BH/IbI 3aHATHIH

Tabmuma 5.1.
No HaummenoBanue paznena 1 P M | cpC Bceero | @opmupyemsie
JACTIATIIHHBT Yyac. | KOMMETeHIuH
Hepsbiii cemectp
1 | Mexanmnka 10 8 10 12 40
9 Monexyniapuass Qusuka u Tep- 10 g 10 12 40
MOJ/IMHAMUKA OIIK-1
3 | DNIeKTpUIECTBO U MarHeTH3M 18 12 18 28 76
4 | Konebanus 1 BOJHBI 16 8 16 20 60
Bropoit cemecTp
5 | BonmoBas onTHKa 14 10 14 54 92
6 | KangToBas ontuka 10 8 10 34 62 OIIK-1
7 | AtomHas puznka 10 8 10 34 62
8 | Beero: 88 62 88 | 194 | 432
Hroro: 432 yaca

CornacoeaHa Ha noptane Ne 195 4



5.2. Conepixanue pa3jesoB TUCIIUILIMHBI (110 JICKIASIM)

Tabnuna 5.2.
No Haumenosanue Tpynoém- | dopmupye-
o paznena Copeprxanue pasziena KOCTBb Mble
JUCLIATUTMHBI (vac.) KOMIIETEHIIMH
IlepBblii cemeeTp
1 | Mexanuka 1.1. ®usnka kak QyHIaMeHTalbHAs HAYKa. 10
1.2. Kunemaruxa.
1.3. JluHamuKa MaTepuabHOM TOUKH.
1.4. 3aKOHBI COXpaHEHMS,
1.5. MexaHuka TBEpAOIO Tena.
1.6. OCHOBEI PEJIATUBUCTCKOH MEXaHUKHU.
2 | Moaexyasp- | 2.1. YpaBHeHHS COCTOSHMS HACATHHOTO rasa. 10
Hasi pu3uka u | 2.2. Mzomnponeccel
TEepMOIHHA- 2.3. Kiracenueckue cTaTUCTHKH.
MHEKA 2.4, SIBnenus nepeHoca.
2.5. O6patumple U HEOOPATUMBIE ITPOIECCHI.
2.6. DuTponus. OIIK-1
3 | Daexrpude- 3.1. DaexTpocTaTHyeckoe IOJNE B BaKyyMe. 18
€TBO W w™ar- | 3.2. DIeKTpocTaTM4ecKoe Iojie B JU3JIEK-
HETU3M TPHKE,
3.3. IIpoBogHUK B 3JIEKTPHIECKOM TIOJIC.
3.4. DHeprus JIeKTPUUECKOTro IOJIs.
3.5. IlocTosHHBIN DIIEKTPUUYECKUM TOK.
3.6. MaraurHoe 110Ji¢ B BaKyyMe.
3.7. MarsuTtHoOe 1oJie B BEIIECTBE.
3.8. OnexTpoMarHuTHAS UHTYKIIHSL.
3.9. Ypasuenus Maxkcaena.
4 | Konebanus wu | 4.1. Konebanus. 16
BOJIHBI 4.2. BonmpL
Bropoeii cemecTp
5 | BosnoBas 5.1. UnTephepennus cBera. 14
OITHKA 5.2, ludpaxius cBera.
5.3. Ilonsipuzanus ceeTa.
5.4. CpolicTBa U 0COOEHHOCTH pacIpocTpa-
HEHHSI CBETOBBIX BOJIH B Pa3IMYHBIX Cpelax.
Jucnepcus ceera. OITK-1
6 | KBanrosas 6.1. TerutoBoe U3IyUeHHE. 10
ONITHKA 6.2. ®oTOHKL
7 | Aromuas ¢u- | 7.1 bopoBckas Teopus aTroma. 10
3UKa 7.2 DeMeHTHI KBAHTOBOH MEXaHUKH,
7.3. HepaBHoBecHble Makpocucrembl. CIOH-
TAaHHOE W BBIHYKJICHHOE H3JIYIECHUSL.
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5.3. Pazpennl QUCOMIUIMHBI M MEKNHCHUIUIMHAPHbIC CBSI3H ¢ 0fecredmBaIo MM
(upenpixympmn) 1 obecneanBaeMbiMu (HOCIEAYIONMME) AHCHUANIMHAMM

Jst ocBOeHMS paszeNoB MUCHMIIMHL «PH3MKa» HEOOGXOAMMBI 3HAHHMS, MOTYYEHHBIE B
IIKOJIE M [OJIy4aeMble HapaulelibHO [IPU U3YUCHUH JUCHMILIMHBI « MaTeMaTnuecKuil aHammsy.

Pasnesnst mucumiumnel «Pu3uKa» CBA3AHBL C pasfenaMu nociedyiowux mucuummd «IIpo-
eccnonansroro nukna (6a3oBoii (obImenpodheccHoHaTbHON) YacTH)» padouero y4eGHOro IUIaHa:

Tabmuma 5.3.
Pasznesib1 puzmxm 1120314l5|6!7
JC M HbT
PanmomarepuaiIsl 1 pagioKOMIIOHEHTE + o+ |+ [+ |+
OJIeKTpOHUKA + 1+ |+ + |+
OCHOBBI TEOPHH LICTICH + |+
ONEKTPOAUHAMEKA M PACIIPOCTPaHEHHE PAOBONH |+ + |+
PaguoTexHUUYeCKHe NETH H CUTHAJIEL + |+ |+ |+
CxeMOTeXHHKa aHAJIOTOBBIX YJIEKTPOHHBIX YCTPOUCTB Sl B e P
YerpoiicTBa cBepX BbIcokoif gactorsl (CBY) u anTeHHEI + |+
PagroTexandeckue cxembl + o+ |+
be3onacHOCTE JKU3HEAESATEIBEHOCTH + |+ |+ |+ +

5.4. CoorBeTcTBHE KOMIETEHIMH, GOPMUPYEMBIX IPH M3YIEHHH THCIUIINHDI, H BU-
JIOB 3AHATHIH

Tabmuma 5.4.
[epeyens Buner zansruit
KOMIIETSHIHH JI| 113 | JIP | CPC

PopMBI KOHTPOJIA

Ompoc. Tect. Kontponbras paGoTa (KOIIOKBUYM).
OIIK-1 + 1+ | + + | 3amuTa 1a60paTopHOI paboTHI (TECT, YCTHEINA OI-
poc). IK3aMeH.,

6. METOAbI U ®OPMbI OPTAHU3ALINY OBYYEHUS

Jiisl ycHnenmHoro oCBOEHMS JMCHHIUIMHBI [PUMEHSIOTCS pasiMuHBlE 0Opa3oBaTe/IbHbIC
TEXHOJIOI'MH, KOTOPbie 00ECIEUMBAIOT JOCTIHKCHNE [UIAHAPYEMBIX PE3YNILTATOB OOy4eHHs CO-
IJIACHO OCHOBHOM 00pa3oBaTeNbHOM HporpaMMe, ¢ yaéToMm TpeboBanuil K 06BEMY 3HAHMI B HH-
TEPaKTHBHOH (popMe.

6.1. Texnoorun METEPaAKTUBHOrO 06y YeHNs IPH PA3IMIHLIX (pOPMAX 3HAHMIA

Tabmuma 6.1.
®opmsr | Jlexkmuu | Ilpaktugeckue | JlaGoparopHsle Beero
Mertopl (gac) 3aHATHA ("ac) palboTsI (dac) (uac)
Ob6cyxaeHue NPE3CHTANY K 9 4 13
JEMOHCTPaALUH OTBITOB
PaboTta B KomMan/e 11 11
Y CTHBIH ONPOC MM TECTUPO-
BaHUE IIpH JOIMYCKE U 3aIlUTe 5 5

71a00paTopHbIX paboT
ITy6nuynas 3amura u pa3éop

Y JOCKH MHANBUIYaATbHBIX 5 5
TBOPYECKUX
3aJIaHHH U TECTOBR
Hrtoro puTepaxTHBHBIX 3aH;A-
pmﬁ 9 5 20 34
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7, JIABOPATOPHBLIN IMIPAKTUKYM
Tabnuna 7.1.

No
n/a

Ne paznena
JUCITHIIINHLI

HanmeHoBaHue nabopaTopHbIX paboT

Tpyno-
€MKOCTh
(dac.)

OIIK

IlepBhlii cemecTp

3HAKOMCTBO ¢ M3MEPUTENIFHBIMI PHOOpaMH.
Mertonuka 00paboTKu pe3yabTaToB H3Mepe-
Huil, Teopus norpemHocTeil N3MEepeHUui.

Kunemaruka PaBHOYCKOPEHHOTO
BpaIleHMs.
Jimaamuka mastauka O6epbexka.

Wsyuenme pacrpenencaus Makcsel-
aa.

OnpeneneHrue OTHOUICHHS TEIIOEM-
KocTeii rasza MerogoM Kirelimana-
Jezopma.

N3yyenne dIeKTPOCTATHYECKOTO II0-
T,

V3ydeHre MarHUTHOTO MOJISL KPYTOBO-
ro TOKa.

Onpenenenue  yIeNbHOTO  3apsia
AJICKTPOHA METOJIOM MarHeTpOHA

12

WzydeHue 3aTyxaromux IeKTpomar-
HUTHBIX KoJieOamuii.

N3yuenwne BEIHYXACHHBIX 3JIE€KTPO-
MarHUTHBIX KojleOaHHii.

Bropoii cemectTp

H3yyenue uaTepdepeHInH JIa3epHOTO
m3nydenns. OneiT FOwHTa.

Visyuenne mudpakium 1a3epHOro u3-
JIyYEHUSI OT INEITH VI HUTH.

10

W3yuenue 3aBHCUMOCTH DHEpreTHIe-
CKOM CBETHMOCTH CEpOT0 TEJa OT
TEMIIEPATYPHL

Bremnuit porosddexr. Mzyuenne
3akoHa CToyeToBa U MpoBepKa hop-
MYJIBI DitHiTeitna.

IIpoBepka cooTHOmEHNS HEOTpe/Te-
JeHHOCTEH U1 (POTOHOB.

M3yuenue ciekTpa atoMOB BOJOPOA.
(TToctostnaast Pun6Gepra).

OIIK-1
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8. IPAKTUKTHYECKUE 3AHATHUS (CEMUHAPBI)

TabGnuia 8.1.
Ne | Nepasmena - y Tpyno-
N I S—— aMMEHOBAHUE [IPAKTUYECKUX 3aHATHH E€MKOCTh OIIK
(qac.)
Hepsolii cemecTp
1 1 Knremarnka HOCTynaTensHOro U Bpaljarelib- 2
HOTO JIBIDKCHHUS
2 3aKoHbI JMHAMUKH IIOCTYIIATEIHHOTO U Bpalla- 2
TEJHHOTO JABMKCHUS
3 Pabora u sHeprus 2
4 3aKOHBI COXpaHEHUS UMITYIIECA, MOMEHTA UM~ 2
IIyJIECA ¥ DHEPrUH
5 PemaruBucTckas Mmexanuka. Teopus OTHOCH- 2
TENHHOCTHU
6 2 W3zonporteccsl, TEINOEMKOCTH MHOTOATOMHBIX 2
ra3oB
7 Pacnpenenenus MaxcBesna 1 boibimvana 2
8 ITepBoe Havano TepMOAMHAMHUKH, [[HKILL. 2
9 Bropoe Hayano TepMOAMHAMHUKK. DHTPOLMS 2
10 3 3axon Kynona 2
11 Hanpsexk€HHOCTS BekTpryeckoro mnojis. Teo- 2
pema "aycca
12 Iorennuan. PaboTta cuil IIeKTPOCTATHYECKOTO 2
T10JI51 OIIK-1
13 BeiecTBo B 3ieKTpOCTaATHUECKOM I10JTE, DIIeK- 2
TpoeMKocTh. KoHaeHcaTops!
14 3axousl Kupxroga s nerneil mocTosSHHOIo To- 2
Ka. IltotHOCTE TOKA. K. 1A, HCTOUHMKA TOKA
15 MarnuTtHoe mone. 3akon bro-Casapa-Jlamnaca 2
16 Cuna Amniepa. Cua Jlopeniia 4
17 IIpriMeHeHrEe TEOPEMBI O UPKYIISAIUN BEKTOPA 2
MATHUTHON MHIOYKIUM JiIs pacuéra mojei
18 MarauTHoe oJIe B BEIIECTBE 2
19 DneKTpoMAarHuTHAs MHIYKIHS 2
20 OHeprus MarHUTHOTO HOJIs 2
21 Ypasuenns MaxcBesuia 2
22 4 I"apmonmnueckue xosebanus. ClioxeHue rapmo- 2
HIUYECKUX KOJIeOaHwit
23 3aryxaromue 3JIeKTPOMarHiTHbIC Kojaebanus 2
24 BrInyXI€HHBIE 3JIEKTPOMAarHuTHEIC KoaeGaHus 2
25 ONeKTpOMarHuTHHIC BOJIHBI 2
26 Apdexr Jomnepa 2
Bropoii cemecTp
27 5 I'eomeTpugeckas u onTUyecKas pasHOCTh X0/1a 2
TyucH
28 WaTepdepenims crera 4 OIIK-1
29 Judpaxnus ceera 4
30 IHonspuzanus ceera 2
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31 6 TemoBoe n3ryueHne 2
32 Bremawuit dorospdext 4
33 Oddext Komnrona 2
34 ®oronsl. IMnynsc ¢otona. [laBinenue crera 2
35 ‘TopMO3HOE PEHTTEHOBCKOE H3JIyUeHHNE 2
36 7 Teopus aroma Pezepdopma-bopa 4 OIlK-1
37 Crnekrtprl aromoB. Qopmyna barsmepa 2
38 XapaxTepUCTHUCCKOE PEHTI€HOBCKOE H3JIyye- 2
HUe. PEHTTeHOBCKHUE CIICKTPhI
39 CrionTaHHOE ¥ BRIHYKICHHOE n3myuyenus. Ko- 2
s unments! DiiHmTeliHA
9. CAMOCTOSMTEJIBHAS PABOTA
Tabmma 9.1.
Temarnka camoctosTensHol pabo- | Tpymo- Kourposns
Ne | No paspena THI P eMpI(yOCTB OIIK BBIHOJIEE:HI/ISI
WL | JCTIATIITHAL (Oemanusayus) (gac.) paboThI
1 1-7 Ompoc. Tec-
ThI. Kon-
ITpopaboTka IEeKITMOHHOTO MaTe- 41 TPOJIbHEIE
puana paboTsI
(KOJUTOKBHY-
MEI)
2 1-7 TecTnl, 10~
IloaroroBka K MPaKTHYECKUM 3a- 40 MAHRe 3
HATUAM —
3 1-7 Brimonnenune uHANBUAYaTBHBIX 42 OTIK-1 ITposepxa J13
TBOPYECKNX 3aIaHui
4 1-7 IloproroBKa K KOHTPOJIEHBIM pa- 45 IIposepka
60TaM U KOJUIOKBHYMaM paboT
5 1-7 i Ompoc. Tecr.
IloproToBka oTuéToB MO Mabopa-
TOPHBIM PaboTaM 26 3aura or-
9ETOB
6 1-7 [ToAroToBKa ¥ ciaua 5K3aMeHa 72 Ompoc. Jxk-
3aMeEH.
Uroro: 266 uaca

IIEPBBIY CEMECTP

Tembl HHAMBHAYAILHLIX TBOPYECKHX 3axanuii: 1. Kunemarnka MaTepuanbHON TOUKH;
2. JlunaMuiKa MOCTyHaTENbHOTO ABIKCHNS, 3. JluHaMuka BpalaTeabHOro ABIKEHHS; 4, 3aKOHbI
coxpaHeHHMs B MeXxaHumke (0e3 BpaliarelbHOro JBmxkeHus); 5. Kimaccudeckwe CTaTHCTHKY;
6. Tepmommnamuka; 7. IloTermuan u pabota; 8. 3akon Kynoua; 9. Dnexrpocratuka; 10. Meran-
JBI U AUB3ICKTPUKY B 3JIEKTpHUIeCKoM 1one; 11. MarauTocTarika; 12. JIBrkeHHe 3apsiioB U TO-
KOB B MarHuTHOM mojie; 13. OnexkrpomarauTHas uHykuus; 14. KojgeGanus U BOJIHEL

Temet 1 w 2 xourponbHBIX paGor: 1. «KuHemaruka MaTepHanbHOM —TOYKH,
2. «/luHamMuKa IIOCTYNATENLHOTO JABMKEHHA», 3. «J[MHAMHKa BpaIIATENLHOTO JIBHKCHUSY;
4. «llotenmman u paGotay; 5. «PaGota M sHeprus. 3akoHBI coxpaHeHHsY;, 6. «Knaccuueckue
cratuctukmy; 7. « Tepmomunamukar; 8. «3axkon Kynonan; 9. «MeTauisl # JUIIEKTPHKH B JJIEK-
TprUeckoM mosey; 10. «MarumTocTtaTuka»; 11. «J/IBrokeHue 3apsa0B 1 TOKOB B MATHHTHOM IIO-
new; 12, «DnexrpomMarauTHas HHAyKus»; 13. «KoneGanus u BonHbY, 14. «BosHB,

Tembt 1-ro u 2-ro komnoxsuyma: 1. «Mexannkay; 2. «MonekyyapHas (GH3EKA H TEPMO-
AuHaMuEKay; 3. « nekTpocTatukay; 4. «JexTpomMaraeTusmy; 5. « Komebanus 1 BOJIHBLY.
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BTOPOY CEMECTP

Templ MBIUBHAYANbLHBIX TBOpYecKUX 3agammii: 1. Unrepdepennns; 2. Judpaxrms;
3. Tennosoe m3nydenue; 4. Buemnuit dporospdexr, ddpdexr Komnrona; 5. KantoBas mexamnu-
Ka; 6. ATOMHEIE CIIEKTPBL

Temsr 1 m 2 xourpoapHbix pador: 1. «Mutepdepenumay; 2. «Iudpaxius ceraw; 3.
«Bonnosas ontukay; 4. «Tennosoe m3nygenuey; 5. «Buemmuit gporosddexr. Dpdexr Kommro-
Hay, 6. «kKBaHTOBasI MEXaHUKAY; 7. K ATOMHEIE CIIEKTPLIY.

Tembt 1-ro u 2-ro womnoxksuymoB: 1. «Bonnosas ontukay; 2. «TemnoBoe u3nydenue u
aTOMHBIE CIEKTPEI»; 3. «KBanTOBas Gu3uKay.

10. MIPUMEPHASI TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)

He mpenycmoTpero y4eOHBIM [IIaHOM

11. BAJUILHO-PEMTHUHI'OBASI CUCTEMA

Ocymectsnserca B cootBercTBuy ¢ IooskeHneM 0 NOPSAKe HCIONL30BAHNUS PeiiTHH-
TOBOH CHCTeMBbI /LISl OUECHKH yCIeBAEMOCTH CTyAeHToB (mpuKas pekropa 25.02.2010 Ne 1902)
¥ OCHOBaHA HA GAILHO-PEHTHHIOBON CHCTEME OIEHKH yCIEBAEMOCTH, JeiicTRyIomel ¢ 2009 .,
KOTOpasl BKIIIOYACT TEKYIIMI KOHTPOJb BHITONHEHUA DJIEMEHTOB 00BbEMA THCIMITIMHBL IO BiIe-
MEHTaM KOHTPOJIS ¢ IIO/BENCHUEM TEKYIIET0 PeHTHHTA.

o nucnmmmine «Pu3ukay» OpoBeeHAe SK3aMeHA B IEPBOM ¥ BTOPOM CEMECTPE SIBIILETCS
obs3arenpueM. [Tpu 5TOM GalmsHast oleHKa B cooTHOmeHuH 70/30 pacmpenensercs Ha aBe co-
CTaBJIIONIAE: CEMECTPOBYIO M SK3aMmeHauuoHHyo. T.e. 70 6anioB MOXHO MOJNYYHTH 33 TEKY-
ILyE0 paboTy B ceMectpe, a 30 GamroB — 32 OTBETHI Ha SK3AMEHE.

M cTAMYIMpOBaHKS HIIAaHOMEPHOCTH PabOoThl CTY/IEHTA B CEMECTPE BBEISH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPLIH IpEMeHseTCs (CyMMHpPYeTCst) TOIBLKO ISl CTYAeHTOB, 6e3 omo3/a-
HHUHA OTYUTHIBAIOIIMXCS 110 POMEXYTOUHBIM SJIEMEHTaM KOHTPOS (TeCThI, MpaKTHYecKne pabo-
TBI, KOJUIOKBUYMBI).

Ha mpoTsbkeHHM Bcero ceMecTpa TeKyINas YCIeBAaeMOCTH OIICHHBACTCS TOJNBKO B Hamiax
HapacTaIOIUM UTOI'OM, B TOM YMCJIE B PE3YJILTATH KOHTPOILHBIX TOUEK.

Texymmit KOHTPONb M3YYEHHS JUCUMILTAHEL B K&KIOM CEMECTPE COCTOMT M3 CIIEAYIOIHX
BUJIOB:

— KOHTPOJIb 32 YCBOCHUEM TEOPETHYECKOTO MaTepHala — MPOBEACHHE 4 IHUCEMEHHBIX KOH-
TPOJIBHBIX paboT U KOJUIOKBUYMOB;

— KOHTPOJIb 32 HPaBUIIbHBIM BBIIOIHEHAEM IPAKTHUCCKUX paboT — MPOBENAEHHE HA ITPaK-
TUYECKUX 3aHATUSX 5 — 7 TECTOB;

— KOHTPOJb 33 BBIIOJIHEHUEM J1a00PaTOPHBIX PaboT.

[lo pesynsraram TeKymiero KOHTPOIs GOPMUPYETCS IOIYCK CTYIEHTA K HTOFOBOMY KOH-
TPOJIIO — 3K3AMEHY II0 JMCHHUIUIMHE. DK3aMEH OCYIIECTBIETCS B BHIE OIPOCa IO TeopeTHUe-
CKOM 9acTH UCHHTUIHHEL

B cocrase cymMBl 0annoB, HOMYYEHHON CTYAEHTOM [0 AUCHMIUIMHE, 3aKaHUHBAIOMIEHCS
3K3aMEHOM, 3K3aMEHAIMOHHAS COCTABJIAIONAs JOJDKHA ObITh He MeHee 10 6awios. B mporusaoM
CIIy4ac 3K3aMCH CUUTAeTCs He CHaHHBIM, CTyJEeHT B ycTaHoBIeHHOM B TYCVYP nopsaxe o6s3an
ero nepecnats. [Ipu HeynoBneTBOPUTENLHOM cliade Sk3aMena (Menbine 10 6aI0B) MM HEsBKE
CTY/ACHTA Ha 3K3aMCH dK3aMEHALMOHHAs COCTABILSIIONIAs TpupaBHuBaeTcd K Hymo (0).

OK3aMEHAIMOHHBINA OHIICT CONSPIKUT TPU BOIpPOca. MakcuMaibHas ONEeHKA 33 KaXK/bIH BO-
mpoc cocrasster 10 6amio. MakcumansHas sK3aMeHallMOHHas OLIEHKa cocTapiseT 30 6alioB.

B rabmuue 11.1 cogepxurcs mpumep pacmpeneneHrs 6amIoB Ui QUCHAILTARBL «Pu3uray
B TEYCHUM IIEPBOrO M BTOPOTO CEMECTPA, 3aBEPINAIOIINXCS IK3AMEHOM.
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Tabmuna 11.1. Pacnpenenenne 6aioB B IEPBOM U BTOPOM CeMECTpe U3yUeHUS PU3HKH

., . | MakcumansHbIi
Maxcumansabeid | MakcuManbHBIR
N : 6amn 3a meproy | Beero
OneMeHTH! yueOHOM fes- | Oauic Havasa | Oayut 3a mepuox
mexay 2 KT i 3a
TEIBHOCTH ceMecTpa JI0 mMexay 1 KT u 2 KOHIIOM ceMecT- | cemect
marel 1 KT KT P
pa

Iocermenue 3agsTuit 1 1 1 3
WNumBuyabHbIe TBOP-

ANBHAYAJIBHLIC TBOP 5 5 5 15
YeCKue 3a/1aHus
KonTponbusie paboTs! Ha 6 6 0
MIPAKTHYECKUX 3aHITHIX
Bemonaenue nabopartop-
HBIX paboT ¥ 3aluTa OT- 9 9 7 25
YEeTOB
KotoxkBiymbl 6 6 12
KomnoHneHT cBOoeBpeMEH- 1 1 1 3
HOCTH
Hroero MakcumyM 3a mie- ) 2 2 70
pHOJ:
Craua sx3aMeHa 30
Hapacraomum HTOroM 22 44 70 100

~ Tabummna 11.2. [Tepecyuet 6aIoB B OLUCHKH 33 KOHTPOJILHBIC TOUKA
basnibpl Ha aTy KOHTPOJIBHOM TOUKH QOueHka

He menee 90% ot makcuMansHOM cymMmMb! Ha gaty KT 5
Ot 70% no 89% ot makcumanbHOM cymmsl Ha gaty KT 4
Ot 60% 1o 69% ot MmakcuManbHOM cymmMel Ha gaty KT 3
Menee 60% ot makcumanbHOi cymmbl Ha jaty KT 2

ITpeobpazoBanue cymMmsl 6a/UIOB B TPAIUITMOHHYIO OLEHKY B B MEXIYHAPOIHYIO OyKBEH-
HYyIO oLeHKy (Tabnuua 11.3) mpoucxomut ouH pa3 B KOHIE CEMECTpA TOJNBKO IIOCIe TIOABeIe-
HHSI UTOTOB U3YUEHUS UCIAILTHHEI « DU3UKay, T.€. M0CjIe YCHemHoM caaun dK3aMena;

Tabnuua 11.3. Ilepecder uToroBoi cyMmsl 6ayioB B TPAIUIHOHEYIO B MEXIYHAPOIHYIO OIEH-

Ky

Onenxka (I'0OC)

Hrorosas cymma 6aiios,
VUUTHIBAET YCIEIIHO
CIAHHLIA dK3aMeH

Onenka (ECTS)

5 (oTyIm4HO) 90-100 A (oTIU4HO)
85-89 B (oyens xopomo)

4 (xopormo) 7584 C (xopormo)
70-74
6569 D (y1moBiaeTBOPUTENHHO)

3 (YAOBICTROPHTELHO) 60—-64 E (mocpenctBenHo)

2 (HeyJOBJIETBOPUTEIIHLHO)

Huxe 60 Gannos

F (HeymoBineTBOpHTENBHO)
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12. YYEBHO-METOJAWYECKOE " I/IH(I)OPMAIII/IOHHOE OBEC-
MEYEHWE TUCHUIIINHBI

12.1. OcHoBHasl JIATEPATYpPA:
1. Casenses U.B. Kypc obmreit pusnku: yueGuoe mocobme s Bry3o8: B 3 1. — 7-¢ U3,
crepeorun. — CII6.; Jlams, 2007.

T. 1: Mexanuka. MonexyapHas dusuxa. — 432 c. (B 6ubmioreke — 155 5k3.).
T. 2: Onexrpaaectso 1 MarHeTH3M. Bomibt, Ommuka. — 496 c. (B 6ubmmorexe — 148 9K3.).
T. 3: Kaurosas onruxa. AroMuas (usuka. Gusnxa TBEpHOro Tema. Ou3uKa AaTOMHOTO
S/1pa U DJICMEHTApHBIX YacTHil. — 317 c. (B 6ubnuotexe — 151 2K3.).

2. Cusyxun J1.B. O6mmit kype ¢pusnku: yueGHOE mocobye st By30B B 5 T. — M.: ®u3mar-

qur, 2005-2006,

T. 1: Mexanuxa. — 5-¢ u3z., crepeotuir. — M.: ®usmariur, 2006. — 560 c. (B 6ubmo-
Texe — 101 aK3.).
T. 2: TepmonuHamuKa U MOJEKy/ApHas Qpusuka. — 5-¢ m3M., ucmp. — M.: Ousmarmr,
2006. ~- 543 c. (B 6ubimoteke — 100 5x3.).
T. 3: Snexrpryectso. — 5-¢ u37., crepeotris. — M.: ®usmariut, 2006. — 654 ¢. (B Gu6-
motexe — 100 2k3.).
T. 4: Onmuxa. — 3-e u3x., crepeorui. — M.: @usmariut, 2005, — 791 c. (B 6ubnuorexe
- 101 a2K3.).
T. 5: Aromnas u sanepHas dusuka. — 3-¢ u3M., crepeotrn. — M.: ®usmanat, 2006, —
782 ¢. (B 6ubmrorexe — 100 5k3.).

3. 3ucman I'.A., Tomec O.M. Kype obmeit ¢usuxu. B 3-x TT. [OnexTponnsli pecypc] —

~ CII6.: JIags, 2007,

T. 1: Mexannxa. Monexynapras ¢usuka. KoneGaHus 1 BOIHEL — 7-€ w31, — 352 ¢. Pe-
HUM ZOCTyIIa on-line v KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=258&pll id=505.
T.2: DOnexTpudyecTBO M MarHeTH3M. — 7-¢ W34 — 352 ¢. Pexum Joctymna on-line:
http://e Janbook.com/books/element.php?pll cid=25&pll id=151 ¢ KOMITBIOTEPOB

TYCYP.
T. 3: Onruxa. ®Ouznka aroMoB 1 Monekyl. Ou3uKa aTOMHOTO Apa M MHKPOYACTHIL, ~
6-em3n. —512c¢c. Pexmm goctyna on-line ¢ KoMnetotepoB TYCVYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. lonoJHHTENbHAS JIATEPATYPA:

1. Casesnes W.B. C60pHHK BOIIPOCOB U 3a71a4 10 06INel (H3HKE. [OnexTporHHI pecypc] —
5-¢ wm3n., crepeotun. —CIIG.: Jlams, 2016. — 292c¢. Pexum mocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ KoMmItbroTepoB TYCVYP,

2. Mponos NL.E. Mexanwuka., OCHOBHbIC 3aKOHBL — 8-¢ H311., cTepeotnit. — M.: BUHOM. Jla-
Goparopus sHanwuit, 2006. — 309 c. (B GuGmmoteke — 99 5x3.).

3. Wponos W.E. ®@usnxa MakpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ W3], crepeorutt. — M.: BU-
HOM. JIa6boparopus 3nauuit, 2006. ~ 207 c. (B 6ubmuotexe — 50 5k3.).

4. Uipogos M.E. Dnexrpomarnetusm. OCHOBHBIC 3aKOHBL YYeOHOE NOCOOHe JUISL BY30B. — S5-¢
u3l. — M.: BUHOM. Jlaboparopus snammit, 2006. — 319 ¢. (B 6ubmmorexe — 101 5k3.).

5. Miponos WL.E. Bonmoskie nporieccbl. OCHOBHBIE 3aKOHBL yaebHOe mocobue. — 3-¢ u3fl. — M.:
BHOM. JlaGoparopust 3ranmit, 2006. — 263 ¢. (B 6ubauoreke — 100 9x3.).

6. Upomos M.E. KsanroBas ¢usuxa. OCHOBHEIE 3aKOHBL YueOHOE 10c06He s BY30B. — 2-€
u3l., pom. — M.: BMUHOM. JlaGopatopusa suanmuif, 2004. — 256 ¢. (B 6ubmoreke — 100 ox3.).

7. Upomos N.E. 3amaun o obmeit dusuxe: YuebHOE mocobue mis BY30B. — 7-¢ H31., CTE~
peorun. — M.: BUHOM. Jla6oparopus 3uaunit, 2007, — 431 ¢. (B 6ubnnorexe — 496 3K3.).

8. Hepros A.I'.,, Bopobrés A.A. 3anaunuk no ¢usmke: YaeGHoe 110cOGHE AT BTY30B. — 8-¢
311, nepepad. u for.— M.: @usmariut, 2007. — 640 c. (B Gubnnorexe — 99 5k3.).
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9. Bonskenmreiin B.C. C60opHuk 3a1a4 no obimemy Kypey ¢usuxn: YdebHoe mocobue 1s
BTY30B, — 12-¢ u3Ji., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubimoteke — 148 5x3.).

10. Kossipes A. B. Kypc nexumii no gusuke: Yuebuuk. — Tomck: TYCVP, 2007. — 421 c. (B
ombuoTexe — 697 5K3.). :

11. Kanammmxos H.IT., Koxeprnkos HM. ®usuka. MuTepHeT-TecTHpOBaHNE 6a30BBIX 3HAHHM.
[Qnextponnsni pecype] —1-e wmsn —CIIG6.: Jlams, 2009. —160c. Pexxwnm poctyna on-line:
http:/e.Janbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommsiorepos TYCVYP.

12. Jlozonckuit B.H. Kypc ¢usuku, B 2-x TT. [DneKTpoHHBIH pecypc] — 6-¢ u3a., ucup. u

- nom. — CI16.: Jlans, 2009.

T. 1: ®usuyeckue OCHOBBI MEXAHWKH, DJIEKTPHUECTBO ¥ MarHeTHsM. Pmsuka xoneba-
Huli # BomH. —576c¢. Pexmum goctyma on-line ¢ kommbrorepoB TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=236.

T. 2: Kpantopas ¢usuxa. Cratuctiyeckas ¢puszuka u TepmoauHamuxa. CoBpeMeHHas
duznueckas KapTHAHA MHpa. - 608 c. Pexxnm nocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ KoOMIBIOTEPOB
TYCYP.

13. Capemsen WL.B. Kypc obiueit pusukn. B 3-x 1. [Dnekrponnsiii pecypc] — CII6.: Jlaas, 2011.
T. 1: Mexanuka. Monexynaapuas ¢usuka. — 1l-e wm3n., crepeorun. — CIIG.:
Jlamw, 2011. - 432 ¢c.  Pexmm pocryma on-line ¢ xommsiorepoB  TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1_id=2038.

T. 2: Dnexrpudectso u MarHeTusM. Bonubl Omruka. — 11-e u3g., crepeotun. — CII6.:
Jlamp, 2011. —496¢. Pexum goctyna on-line ¢ xommeiorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: Kpanrosas onruka. Atromuas (uzuka. Ousnka TBEpHOro teyna. Gusnka aTOMHOIO
A7pa ¥ 2NEMEHTAPHBIX YacTull. — 10-e m3x., crepeorum. — CII6.: Jlams, 2011. - 320 ¢.
Pexxum JiocTyra on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

14. ®pum C.3., Tumopesa A.B. Kypc obme#t ¢pusuku. B 3-x TT. [Onexrponnsiil pecypc) —
CI16.: JTans, 2009.

T. 1: ®usnyeckue 0CHOBBI MeXaHuku. MosekynspHas ¢usuka. Konebanus v BOJHBL —

13- wm3j., crepeorum. — CII6.: Jlams, 2009. — 480 c. Pexxum gocryma on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll id=416 ¢ KOMHIBIOTEPOB
TYCVP.

T. 2: DnexTpudeckrue U DIIEKTPOMarHETHUECKUE SBICHUS. — 12-€ M3M., CTEPEOTHI. —
CII6.: Jlans, 2009. —-528 c. Pexxum Jloctyra on-line:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=418 ¢  KOMIBIOTEPOB
TYCYVYP.

T. 3: Omrruxa. Aromuas usuka. — 10-¢ usn., crepeoruin. — CII6.: Jlans, 2009. — 656 c.
Pexum JocTymna on-line c KOMIIBIOTEPOB TYCVP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=419.
12.3. YuebHo-meToamuecKkue mocobus 1 HNporpaMMHoe obecnedeHue
1. Yuebno-memoouueckue nocoous ons nPaKmudecKux 3aHAMUN U CAMOCHOAMENbHOU
pabomwr [DNEeKTPOHHEIH pecypc]:

2.1. Yyxkkos FO.I1. PaGoTa u sHeprus. 3akOHBI COXpaHEHHWS B MEXaHUKe: COOpHHK
3anad Juis opakTudeckux 3austui. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum moctyna ¢Bo-
OonHbIi qa ckaumBanus: http://edu.tusur.ru/training/publications/1100.

2.2. JIsamn A.B., MarasuaankoB A.JL., Tposu JI.A. Monekynspraas ¢uzuka: Coop-
HUK TECTOBBIX BOIIPOCOB JUJIS CAMOCTOSTENHHON paboThl M It NPAaKTUUECKUX 3aHITHH, —
2009. 30c. Pexum JocTyna CcBOOOIHBIN ISt CKauMBaHUSA:
http://edu.tusur.ru/training/publications/1234.

2.3, JIgunn A.B., Marasuuankos A JL., Opnosckas JI.B. Tepmoaunamuxa. Yacts 1:
C6opHHK TECTOBBIX BOIPOCOB JUIS CAMOCTOSATENLHON PaboThl U I IPAKTHYECKMX 3aHS-
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. - 2009. 43c. Pexum goctyma  cBoGonmbii IS CKAUMBAHUS:
http://edu.tusur.ru/training/publications/1235.

2.4. T'aneeBa A.M., JIsunn A.B., Marazunaukos A.JL Tepmomuuamuxa. Yacts 2:
COOpHUK TECTOBBIX BOIPOCOB JUIS CAMOCTOSTENHHON paGOTHl M st IIPaKTUYECKUX 3aHs-
.  — 2010, 22c. Pexxum jgocryma  cBOGOMHLIN OIS CKAYHBAHUS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauenckuit 10.A. Bonrosas onruka: MeToanueckoe mocobue. Cbopuux rec-
TOBBIX BompocoB. -2009. 24c. Pexum gocryna CBOGOMHBIN IS CKAuMBAHUS
http://edu.tusur.ru/training/publications/1233.

2.6. Hyxxos IO.I1. DnemenTs aTOMHOM (U3MKK M KBAHTOBOH MeXaHuky: YueGHO-
Meroamdeckoe nocobue. CO0pHUK TecTOBBIX Bompocos. — Tomex: TYCVP, 2011. — 68 c.
Pexum JocTyna cBOOOTHBIHI s CKaunBaHus;
hitp://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus ona ulnoiHenus JabopamopHeix pabom [DeKTpoH-
HBI pecypc]:

3.1. bypmosumnun B.A., Tposn JLA. JIuHaMHKA MasTHHKA O6epbexa: Metomuueckue
yxasaHus K naboparoproit padote. — 2007. 13 ¢. Pexxum nocTyma cBOGOMHEI 1S CKAUH-
Bauus: http://edu.tusur.ru/training/publications/918.

3.2. T'aneea AWM., Viranopa E. B. Usyuenne sIeKTpOCTATHIECKOTO TIONS: MeTtonu-
UECKME yKa3aHMs K Jiaboparopuolt pabore. —2011. 11 ¢. Pexxum nocryna cBoGOmHEBI st
ckaumBanus: http://edu.tusur.ru/training/publications/926.

3.3. MBanosa E. B. M3yyeHne MaruuTHOTO MOJSL KPYrOBOIO Toka: MeTomuueckie
yKasaHus K jnaboparopHoi pabote. —2007. 12 ¢. Pexxum mocTyna cBoGOMHBIN /IS CKAYH-
Banus: http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuit I0.A. Onpezenenne yieapHOro 3apsna JIEKTPOHA METOJOM Mar-
HETpoHA: Meroamueckue ykasanus K naGoparopHoit pabore. — 2011. 14 ¢. Pexum JocTyIa
A1 CTyIeHTOB, coTpyauukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bBypnosumus B.A., Tposts JLA. Usyuenne 3aTyxaromux BIIEKTPOMArHUTHEIX KO-
nebanuii: Metomdeckue ykasauus K naGopatopHoit pabote. — 2007. 14 ¢, Pexum JOCTY-
11a CBOOOMHBIN 115 ckaumBanus: http://edu.tusur.ru/training/publications/862.

3.6. Opnonckas JI.B. Msyuenue unrepdepentun JA3€pHOTO U3My4eHus: Meroauye-
CKME yKa3aHHS K JiaboparopHoil paGote. —2010. 9 c. Pexxum nocryma cBoGOaHbIHA ms
ckaunBanys: http://edu.tusur.ru/training/publications/911.

3.1. ©epopos M. B., Byprosunua B. A, Bremnuit dotosddexr. H3zyuenne 3akona
CroneroBa u mpoBepka popMmyns! DitHmTeiiHa: Meroauueckue YKa3aHHs K 1abopaTopHOM
pabore. -~ 2009. 11 c¢. Pexum jgocTyma cBOGOAHBIN NS  CKAYHBAHMS:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupunnos A.M. Wccnenosanue cuextpa aroma Bogopoaa: Me-
TO/IMMECKAE YKa3aHUs K Jiaboparoproit pabote. —2011. 18 ¢. Pexum mocTyna cBoGoaHbIIH
anst ckauuBanud: hitp://edu.tusur.ru/training/publications/917.

3. Komnwromepnsie npozpammsl MoOeaupo6anus HeKomopuix Pusuyeckux aenenuil ¢ na-
GopamopHnom npakmuxyme.
12.4. ®ona oneHounsbix cpencts (POC)
®OH1 OIIEHOYHBIX CPELCTB IPUBEJIEH B IPUIIOKEHHH | K TaHHOM mporpaMme.
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13. MATEPUAJBHO-TEXHUYECKOE OBECIIEUYEHUWE OUCIIH-
HJIMHBI

Jlnsa obecnieueHus YTeHUs] Kypea JIEKIUM HCIONB3YETCs ClienuaibHas JICKIHOHHAs ay -
topust kadeaprl ¢usuku (230 ayn. ®IT), ocHaménnas MyIbTUMEIURHBIM ITPOEKTOPOM, KOM-
IeI0TEpOM M 3KpaHaMu. [l obecneueHus nabopaTopHbIX padoT 1Mo (PU3MKe UCHONB3YIOTCS 6
CTICIHAIM3HPOBAHHBIX (TI0]{ pa3JInuHble pas3/ieNbl Kypca) Jadoparopun kadenps! Gpuznku, ocHa-

- INEHHBIE COOTBETCTBYIOMMMH J1a00pATOPHBIMU YCTAHOBKAaMH, MaKeTaMH, CTEHJaMHU U -KOMIIbIO-
TEPHBIM 000PYIOBAaHUEM.

14. METOAUMYECKUE PEKOMEHJAIIMU IO OPrAHM3AIMH
M3VYUYEHMSA JUCHUAIIJIMHBI

O6BEM "acoB, MPeTyCMOTPEHHBIX YIeOHBIM IIAHOM JJISl U3Y4eHHs Kypca (U3UKHU, HE 10~
3BOJISIET PACKPHITH B JIEKIUAX MOApoOHO 1 Tiry6oko marepuain. [TosToMy Ipu peanusanuu Ipo-
I'paMMbI CTYI€HTHI TOJDKHBI JIOCTaTOYHO MHOT'O paboTaTh CaMOCTOSTEIBHO KaK IIPH IOBTOPEHHU
JIEKIMOHHOI0 MaTepyalia, Tak M IOJTOTOBKE K MPaKTHYECKUM, JTaOOpaTOPHBIM H KOHTPOIbHBIM
sapsTuaM. g oGecriedenus >(p(eKTUBHOIO YCBOGHUS CTYACHTAMH MaTepHaloB JUCI{UIIIHHBI
HEOO0X0/ MO Ha TIEPBOM 3aHSTHH O00ECTIEUUTh UX CIIMCKOM BOIPOCOB, IMOIENKAMUX U3YUEHHUIO,
CIIHCKOM OCHOBHOH W JTOTIOJTHUTEIIHHOM JINTEPaTyphl ISl CAMOCTOSITENIEHOMN paboThI.

Jlnsi Texymero KOHTPOJISL YCIIEBAEMOCTH M IPOMEXXYTOYHOHN aTTeCTallid HCIIOIb3YETCs
TECTOBBIN KOHTPOJIb 3HAHUM,

Ha nexnusx aHeobxonumMo obpaiaTh BEUMAHAE HA OCOOEHHOCTH MPHAMEHEHHUs PacCMaTpH-
BAaeMOT'0 MaTepHaa B IIOCIEAYIOMNX Kypcax, a Takke B Oyaymieit npodecCrnoHaNbHON AesTelb-
HOCTH.
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Mpunomenue 1

QenepansHOE TOCyHapcTBEHHOE OIOMKETHOE 00Pa30BATENbHOE YUPEKACHHE BHICIIIETO
IpoeCCHOHATBLHOTO 00pa3oBanus

«TOMCKHUM TOCYIAPCTBEHHbBIM YHUBEPCUTET CUCTEM YITPABJIEHUA U
PAJTAOBIEK TPOHUKH» (TYCVYP)
N ./  VIBEPKIAIO
Hpope}(op n({)»yqeﬁﬂoi»i paboTte
r;/ /\5»‘? el

Ly L. E. Tposn

« » 2016

®OHJ{ OUEHOYHLIX CPEJACTB IO YYEBHOM JUCLHUILINHE

OUSUKA

(ro/1Hoe HANMEHOBANNE YIeOHOI AVMCIUITHHGT HIH TIPAKTHKH)

YPOBeHL OCHOBHOH oﬁpasona"rem,ﬂoﬁ HnporpaMMbi 5aKaJIaBQI/IaT
(baxanaBpuat, MArHCTPAaTypa, CTICUHAIATET)

Hanpasnenne(st) moaroroBku (cremuansnocrs) 11.03.01 Pagnorexnnka
(monHOe HAHMEHOBAHWE HANPABIEHHS MOATOTOBKH (CMEUMANLHOCTH))

Mpodmns(u) PaguoTrexnuaeckue cpeicTBA HEPeIAYH, IpueMa B 06padoTKH CHIHAJIOB
(nonHoe HanmveHoBaHUe NPOQVIIS HAIPABICHUA IOATOTOBKH (CTIELMANBHOCTH))

Popma ofyuenns Qunan
{ouHast, OUHO-320%HaA (BEUEPHSIs), 3a04HAs)

Daxyaprer PTO (Pagmorexnuueckuii)
’ (cokpamenHoe ¥ NoJHOe HaHMEHOBaHUE (aKynsTeTa)

Kadgenpa P3U (Paino03/1eKTPOHNKHA B 321 THI HH( 0PMAIIIH)
(coxpaleHBoe ¥ HONHOE HAUMEHOBAHHME Kadeaphl)

Kype 1l Cemectp 1,2

Yuebnsiii nuian Hadopa 2016 romga.

3ager __ cemecTp Jdund. 3auer ceMecTp

Ix3amen 1, 2 cemecTp

Tomek 2016
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1 Beenenune

®onp onenounsx cpenacts (OGOC) sABigeTCs NPUITOKEHUEM K paboUell IporpaMMe JUCIIUIUTHHBL
M IIpencTaBiseT co0oi COBOKYIMHOCTH KOHTPOJBHO-U3MEPUTEIILHBIX MarepuajoB (THIIOBBIE 3aladu
(3amanvist), KOHTPOJIbHBIE paGOTHI, TECTHI U [IP.) ¥ METOJIOB MX HCIIOJIH30BaHMs, IpeHA3HAYCHHBIX JUIA
H3MEPEHUS YPOBHS IOCTIDKEHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yILTaTOB 00yUeHus!.

@OC 1o JMCHUNIAHE HCIONBL3YETCS TPU TPOBEACHUM TEKYLICTO KOHTPOIS YCIEBAGMOCTH U
IPOMEXKYTOYHOH aTTECTaIH CTYACHTOB. |

IlepedeHb 3aKperIeHHbIX 38 JUCHUILIHHON KOMIIETEHIIMH NpUBECH B Tadbnuue 1.

Ta6mmma 1 — [epedens 3akpenieHHbIX 32 JHCHHIVIHHONA KOMITeTeHIHIA

ITanbl GOPMEDPOBANUL
Kon DopmyTHPOBKA KOMIIETCHINHI bopmup
KOMIETEHIHH

OIIK-1 Crroco6HOCTB HIPEACTABILITH anexsarayto | 1. JloiokeH 3HaTh

COBPEMEHHOMY YPOBHIO 3HAHUM HaydHyl0 KapTuHY | GU3MYECKHE OCHOBBI

MEpa Ha OCHOBE 3HAHUS OCHOBHBIX IIONOXKEHUH, | MEXaHMKH, MOJEKY/ISAPHOH
3aKOHOB M METOJIOB €CTCCTBEHHLIX HAYK M MaTeMaTHKH | (M3HUKH, IPHPOLY
KoneOanuii ¥ BOJIH, OCHOBEI
MOJIEKYIIIPHOM (PU3UKU U
TEPMOTHHAMUKH, SICKTPU-
9YeCTBa 1 MarHeTU3Ma,
OIITHKH, aTOMHOH (pH3HKH.
2. lofxen ymeTh
UCIIONIE30BATh

TEOPETHYECKUE 3HAHUS IIPU
OOBSICHCHHUHU PE3YNBTATOB
OKCIIEPHIMEHTOB,
IIPUMCHSTH 3HAHUS B
obnacty ¢usuKy A
oCcBOCHHA o0Imerpodec-
CHOHATBHBIX JUCIUIUINH U
peeHus npodeccuo-
HAJLHEIX 3a/a4.

3. JlomxeH BIaieTh
HaBBIKAMH (PU3UUECKHX
HCCIIeJOBaHMH,
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2  Peanmsanus xoMOeTenmumii
1 Kommerennua OIIK-1

OIIK-1: croco6HOCTh NpeAcTABIATH AXEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMH HAYYHYIO
KapTHHY MHPa HA OCHOBE 3HAHMSA OCHOBHBIX IOJO0XKEHHMN, 3AKOHOB H METOJ0B €CTeCTBEHHBIX
HayK U MaTeMaTHKH,

st popmupoBaBms KOMIETEHIHMM HEOOXOAMMO OCYIIECTBHTH psAX  OTaloB. DTAIlbI
(popMupOBaHUS KOMIETEHIMHY, IPHUMEHAEMBIC JUIL 3TOr0 BHbI 3aHATHN M HCIONL3yeMblE CPEICTBA
OLICHUBAHUSA [IPE/ICTABIICHBI B TabHIle 2.

Tabauma 2—- Irans! GopMHPOBAHHS KOMIETEHIIHA H HCII0JIb3yeMble CPeACTBA OLCHHBAHIIS

Cocras 3HaTh Ymern Baaners
Hcnonb3osars
CnocobHocTh
TEOPETHYECKUE 3HAHUS
HPEACTaBIAT
Ipy OOBICHEHUHU
bu3nuecKre 0CHOBEI
Pe3yabTaToOB
MEXaHUKH,
. IKCIIEPUMEHTOB,
MOJIEKYIISIPHOM (HU3nKu,
N . IPUMEHSITH 3HAHMS B Haprpikamu
' npupony xojebauuii u
Copepixanue dTaNoB obracTu (GpU3UKH JuIst ¢pusngeckux
BOJIH, OCHOBBI MOJIEKY- .
. OCBOCHUS HCCITCIOBAHIM.
JIApHOH GU3MKH U Tep-
obmenpodec-
MOJMHAMUKH, 3JICKTPH-
CHOHATBHBIX

YCCTBa U MarucTmu3ma,

- AHCTHUININHE U pEIICHUA
OITHKH, arOMHOU

npodeccHoHaTBHBIX
bu3nKy.
3a7ad.
o Jlexuu, e [lpakTuueckue
o [IpakTuueckue 3aHSITHUS;
. 3aHSITUL, e JlaGoparopusie e JlaGoparopHbie
Bugkl 3anarmik
e Camocrogrenpaad paboTEI; paboThL.
pabora CTyIeHTOB. e (CamocrosaTenbHas
paboTa cTyIeHTOB.
e KonTponsnas
e Tect; pabora; e Tecr;
Ucnonbzyembie .
e Komloksuywm; e UuauBupyaibHoOC e YCTHBIH ompoc.
cpeacTBA ONEHNBAHUNL
e OK3aMeH. 3aJlaHue;

e Tecr
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OO0mue xapaKkTepUCTHKH ITOKas3aresieit U KPUTCPUCB OICHUBAHUS KOMIICTCHIIHN Ha
BCEX JTalax HpPUBEACHBI B Tabiuie 3.

Tabmuna 3 — O0mue XapakTepUCTHKH NOKA3aTeNlell i KPUTEPHEeB OIEHUBAHUS KOMIIETEeHIIUH 0

3TaAmaM

Hoxazarenn u

BbIIOJIHCHUA
IMPOCThIX 3a7a4.

3Hare Ymers Brangers
KPHUTEPHI
Obnanaer O6nanaer
(baKTHICCKUMU K TTHaNa30HOM
TECOPETHUECKUMU HPAKTAICCKHUX
. Kowutpomupyer padory,
. 3HaHISIMH B YMEHHH, TpeOyeMBbIX
Orimmuno (BbICOKHUIA TIPOBOJIUT OTICHKY,
npenenax JUTS pa3BUTHA
YPOBEHbD) . COBEPIIEHCTBYET
u3ydaeMoil 00acTu | TBOPUECKHX .
. JercTBUs paboThL.
C MIOHUMaHNEM pereHuH,
TpaHHMII abcTparnpoBanust
IIPUMEHUMOCTH. pobiem.
O0nanaer Bepet
3uaeT BhaKThI, P
JTHAITa30HOM OTBETCTBEHHOCTSH 3a
IPUHITAIIG,
v IIPaKTHYECKIX 3aBEpIICHHE 33134 B
. Hponeccsl, ob1me .
Xopoio (6azoBbIi yMeHHH, TpeOyeMBIX | HcCleTOBaHHH,
TIOHSITHSI B
YPOBCHbB) JUTSI pEeIeHuU s PUCIIOCabIINBACT CBOE
npenenax
. ONIpEeAETIEHHBIX MIOBEJICHUE K
n3ydacMoi
mpobiieM B obacTu 00CTOATEILCTBAM B
obnactu.
HCCIICIOBAHMS. penieHuu mpoodiem.
OGnanaer
OCHOBHEIMH
O6nanaer
YioBaeTROpUTETLHO YMEHUSMH, PabGoraer npu npsimom
. 0a30BBIMH OOIIIMMI
(moporoBbiil ypoBeHb) TpeOyeMBIMH IS HaOJTIONCHUH.
3HAHUSMU.

(I)OpMy.III/IpOBKa nmoxazareynced u KPUTCPHUEB OIICHHBAHUA JAHHOH KOMIICTCHIINH IIpHUBECICHA B

Tabnuie 4.
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Tabuuna 4 - [loxazare/in u KpUTEPUH ONCHUBAHKMA KOMIIETCHIHM HA ITANAX

Hoxasarenn 3Harh Ymerts Baapers

H KpUTEPUH
AHanmusupyer CBs3H Criocoben
MEXIY Pa3IiIHbIMU CB0OOAHO MIPUMEHSIET PYKOBOIHUTE
(u3IICeCKEMHI METO/IbI PEIICHUS MEXAUCHUILIAHAD
MOHATHSIMH, 33189 B HE3HAKOMBIX HOY KOMaHJIOH;

Ipencrasiser criocoGut 1

CUTyalHsX,

Cso6omuo BiIageeT

OramnaHo pe3yIbTaThI YMmeer mateMaTHUECKH pasHBIMHU
(BBICOKMIA UCTIONB30BAHMS BBIpaXarh, U cnocobamu
YPOBeHb) PasnHYHBIX GH3UUECKUX apryMEeHTHPOBAHO IIPe/ICTaBICHUS
MOJICIICH; JIOKa3bIBaTh dusnyeckoi
Maremarnuecku MIOJIOKEHHUS HHGOPMAIHH B
000CHOBBIBAET BHIGOD peaMeTHOH obnacTu rpadrueckoi u
METO/A U IUIaH PEIICHMS 3HAHMIL. MaremMaTHIecKoi
3aJa4i. dopwme.
CamocrosTensHo K -
UTUYCCKU
OAOHPAET U TOTOBUT P
OCMBICIINBAET
IouumMaet cBsI3u MEKAY IUIsL SKCIIEpUMEHTA
HOJTydIeHHBIE
Pa3InIHBIMU HeoOxoaIMoe
3HAHHUS;
$u3nUecKuMu obopynoBanue; K ’
OMIIETCHTEH B
TIOHSITHSIMIA, ITpumensier meTont
a3JMYHBIX
Hmeet nipeacrasnenue o pelneHus 3a1a4 B P
Xopomro cutyanusx (padora
. GU3HUECKIX MOJIEISX; HE3HAKOMEIX
(6a3oBBII B
AprymeHTHpYyeT BEIOOP CUTyaLHsIX;
yPOBeEHbL) MEXKTUCITUILIITHAD
METO/a PeLICHNS 3a/1a4H; YmMmeeT KOppeKTHO HOM KoMaRzIE):
COCTaBILSIET THIAH BBIPAXKaTh U B ’ "
JaJIeeT pa3HbIM
pelleHys 3a1adm; apryMEHTHPOBAHHO 6 P
crocobamu
I'padruecku 06OCHOBBIBATH T ——
HILIIOCTPUPYET 3a71ady. IIOJIOXKECHHUS i
IpEeAMETHOH 00acTu b
HH(popMaIuy.
3HAHHSL. P
Haer onpenenenus Vmeer pabotats co B
. . najeer
OCHOBHBIX [IOHSITHIA, CIIPaBOYHOM .
. TEPMHUHOJIOTHEH
Bocnpownsponut JIMTEpaTypoii; .
: _ IIpeIMETHO
OCHOBHBIE (pr3mIecKue Hcnons3yer npubopst,
YnosaerBopu oOnacTy 3HaHus;
(baxTbl, uaen; yKa3aHHBIC B
TEJbHO Cnocoben
. Pacnosnaer hmsuueckue OIICAHUH
(moporoBbIii . KOPPEKTHO
OOBEKTEHI; J1abopaTopHOi
YpOBEHb) [IPEJICTaBUTH
3HaeT OCHOBHBIE METOIBI paboTsr;
3HAHMS B
pEIIEHUs TUIIOBBIX 3a/1a4 YMeeT IpencTaBIsATh .
. MaTeMaTHIecKoi
H yMeeT UX IPUMEHSITD pe3yibTaTsl CBOEH (bopme

Ha IPaKTHKE.

paboTHL
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3 TumoBble KOHTPOJILHBIE 32TAHHST

JUi  peanmsauyy  BBONICIIEPSUMCICHHBIX 3aMad  OOYUYCHHA HCIONB3YIOTCS  CICAYIOIINS
MaTepuabl: '
— THIIOBbIE KOHTPOJNIBHBIC 3aJaHMs WM HHbLIC MarepHalibl, HeOOXOMUMBIE IJIST ONEHKH 3HaHHM,
yMEHHH, HABBIKOB M (HJIM) OIBITA ACSTEIBHOCTH, XapaKTepH3YIOMIUX JTambl (OPMHPOBAHMSA
KOMITETEHITMH B IIPOLIECCE OCBOCHHUS 00pa30BarelIbHON MPOrpaMMBl, B COCTABE:

3.1. Tecm:
3.1.1. Temor mecmogwvix 3a0aHull 0717 NPAKMULECKUX 3AHAMUIL
1) Kunemaruka rocTynareiabHOTO JIBHIKCHIS,
2) Kuaemarnka BpaInare/IbHOTO ABHKCHIS;
3) lnHaMuKa MOCTyIaTeibHOTO JIBHIKCHHI,;
4) JlunaMuka BpamareabHOro ABUKEHUS,
5) MonexynsapHas ¢uzuka. Kiiaccuaeckue CTarucTUKY,
6) TepmonuHamuka;
7) 3axoH Kymona. HanpsokeHHOCTE;
8) lloTennua;
9) Metauibl U AUBNIEKTPUKH B 3JICKTPOCTATHYCCKOM II0JIE;
10) MaraurocTatuka;
11) JiBmxenue 3apaioB ¥ TOKOB, paboTa B MATHUTHOM IIOJIE;
12) SIBnenue aneKTpOMarHUTHON MHIYKIMK, DHEPTHs OIS,
13) IN'apmonnyeckue xoneGans;
14) CobGoiHbIE U BEIHYXKJICHHBIE KOJICOaHMS;
15) Bonnsr. O¢dexrt Homrepa;
16) UnTepdepenmus cera,
17) Hudpaxius;
18) Tlonspuzamus;
19) TeroBoe usmnyucnue;
20) Buewnnit poroapdexr;
21) Baemnnit poroadpdexr. Dddexr Kommrrona;
22) ®orousl [aBneHue cBerta;
23) CnexTper,
24) BonHOBBIE CBOMCTBA MUKPOYACTHII,
25) OneMeHTHI KBAaHTOBON MEXaHUKH.

Hpumep mecmogozo 3a0anus 01 NPAKMULECKO20 3AHAMUA:

JMHaMHKa HOCTyHATEILHOTO IBHKEHHST
Bapmnanr 1

1. Cuna - »r0..,
Bribepure npasuisHOE OKOHYaHuE Hanboee oBIIero onpeIeeH s CHIbL

1)...dusndeckas BeIMUNHA, YHCICHHO PaBHAS IPOM3BENCHHIO MACCHI TEJIA HA €T0 YCKOPEHHE.
2)...o0mas KoJIM9eCTBEHHAs Mepa BO3ACHCTBHS OJHOTO Tefa Ha APYToe.

3)...du3udecKas BeJIMYNHAE, ONPE/IEAIONAs CKOPOCTh IBIIKCHHS Tella.

4)...dusndeckas BeIMYNHA, YHCICHHO PaBHAs OBICTPOTE H3MEHEHHS HMITYIIbCA TEA.
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2. Kakas u3 OpuUBEICHHBIX HIDKE QOPMYJI OTIpeenseT TpeTrii 3akos Herotona?

. F - -
a) mV=p; 6)F=@; B) i=—; 1) K, =~F,.
dt¢ m

Orsetsl: 1)a,r; 2)6,8; 3)a; 4)6; 5)B; 6)r.

.__)
3. Marepuainbras Touka M ABIKETCS IO OKPYXKHOCTH co ckopocThio V. Ha puc. 1 mokasan rpagux
_) i
3aBHCHMOCTH V; OT BpeMeHH (T — eJMHUYHBINA BEKTOP NOJOKUTENLHOTO HAPABICHHs, V; —
._.>
IpoeKys V' Ha 910 Hanpasienue). Ha puc.2 ykaxuTe HampasiieHne cuisl, JeiicTByromeit na .M B
MOMEHT BpEMEHH /1.

v

Puc. 1

4. B xaxoM ciryuae MaTepuanbHas TOUKA ABIKETCS PABHOMEPHO 110 OKPYIKHOCTH?

OTseTnl:

1) Ecnu HampaBiieHye CHIbI, IPUIIOAKEHHOM K TOUKE, COBIIANAET C HaIpPaBICHUEM CKOPOCTH.
2) Ecim cuna, OpuIIOXKEHHAs K TOYKE, HAIpaBJIeHa IPOTUBONOJI0KHO HAPABICHHUIO CKOPOCTH.
3) Eciu cuna nepleniuKy/IspHa CKOPOCTH U HEMPEPHIBHO MEHAETCS TI0 MO/IYJIIO.

4) Eciu cuna, NpunioxeHHas K TOUKE, IEPIEHARKYISpHA CKOPOCTH U IIOCTOSIHHA II0 MOJIYJIIO.

5. Teno maccolt 2 KT, IBUrasch rOPA3OHTAILHO CO CKOPOCTBIO 20 M/c, TIOTANO B BI3KYIO CPELY, e
€r0 CKOpOCTh YMEHBIIMIIACh PABHOMEPHO 3a 3 ¢ 1o 5 M/c. Onpenenuts 8 CU MOAyIb CHITBL
CONPOTUBIICHHSI CPEIBI.

3.1.2. Tembl mecmossvix 3a0anuii dnis 1abOPpaAmMOPHbIX 3AHAMUIL:
1) Kunematuxa paBHOYCKOPEHHOIO BpPAIEHHS;
2) Jlmaamuxa masteuka O6epGeka;
3) MW syuenue pacupexnenenus Makcpena;
4) OmpenencHne OTHOMEHHAA TEIUIOEMKOCTel raza meTomoM Knemana-J{ezopma;
5) H3y4eHue 3EKTPOCTATHUYECKOTO OIS,
6) H3yuenue CBOMCTB JUBIEKTPHKOB B IIOJIE TIOCKOTO KOHAEHCATOPA;
7) H3ydeHme MarHuTHOTO IOJISL KPYTOBOrO TOKA;
8) Omnpenenenne ynenbHOIO 3apsijia MEKTPOHA METOIOM MArHETPOHA;
9) MWsydenwme 3aTyxaromux KojeGaHMil KpecTooOpa3sHOTO MasTHHKA,
10) Mzyuenue 3aTyxaromux 91eKTPOMArHATHRIX KOJeOaHHit;
11) Mzyuenne untepdepennn gazeproro uanyderus. Omsit IOuTa;
12) Wsyuenne nudpakuum 1a3epHOro U3NYYEHHs OT eI U HUTH,
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13) H3yueHue 3aBUCUMOCTH SHEPTeTHUECKOH CBETUMOCTH CEPOTO Tella OT TEMIIEpaTypEI;

14) Bremauit Gotoaddert. M3yuenue 3akona CToneToBa U MpoBepka GOpMyIIbI
OHHITEHH S, }

15) Usyuenne cnextpa atoma Bogopoja. (Ilocrosanas Punbepra).

Hpumep mecmosozo 3a0aHUA ONA 1ROGOPAMOPHOZO 3AHAMUAS

Onpenesenue yaeJasHOro 3apsia 3IeKTPOHA METOKOM MATHETPOHA s
Bapuanr 2

1. Tlo xako¥ TpaeKTOPMM BHXKETCS B 00IIEM ClTydae 3apsKeHHAs YacTHIla B OJHOPOTHOM MarHUTHOM
nose?

Otsetsl: 1) mo npsamoit; 2) mo napabone; 3) ro runepbone; 4) o cnupaiy; 5) 10 OKPYKHOCTH.

2. [apamrensHo IpsMOMY IPOBOJHUKY Ha HEKOTOPOM PacCTOSHUHU OT
HETO0, IBIKETCS CO CKOPOCTHIO ¥ 3JICKTPOH. YKa3arh Ha PUCYHKE
HarpasJieHHe cuiibl JIopeHna, NeffcTByIomel Ha SIeKTPOH, eCIH TI0
[IPOBOJHUKY IIYCTUTh TOK 1.

3.} TpI/I HYaCcTHUIBL ¢ OJMHAKOBLIMH MacCaMM M 3apsajlaMH BJICTarOT B OJHOPOAHOC MarHWTHOC IIOJNE C

24
01
< 2
e & ©

9 q9 q

Pa3sHBIMH CKOPOCTSIMH, KaK ITOKa3aHo Ha pucynke. IlpuuéMm 07 <v; <v;.
Kax cootHOCATCS MEKRY cO00H UX 1epuozbl BpameHus 17

OTBeTsI: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;

4) [ins oTBeTa JAHHBIX HEAOCTATOYHO.

4. MHKpOYacTHIB! BIETAIOT B OXHOPOAHOE MATHUTHOE TMOJIE ¢ MOCTOSHHON CKOPOCTRIO, KAK ITOKA3aHO
Ha pucyHke. Kakoli 3apsii IMEIOT YaCTHITbI?

aq=+q 06)q@=+q; B)qs=-+q;
—p
@ B 91 Dq=-¢ DDQp=-q; €)q=-q;

9z ¥ =0, 3)q=0; mq=0.

A 4

ES

Otserni: 1) a,6,8; 2) 1 1, e; 3) Xk, 3,u; 4)a,e,3; 5)B, T, 3;6)6, X, 1.
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5. Kakoe ©3 IpHBEOCHHBIX HIDKE BBIPAXKEHUM TIpeacTaBiser coboi Cuily, IEHCTBYIOIIYIO Ha
MTOJIOXKUTENFHO 3aPSDKCHHYIO YacTHIly, ABHXKYINYIOCS OXHOBPEMEHHO B SJIEKTPMUYECKOM U MarHUTHOM
nossx? '

1 F=qE+q[B,6} 2) F =qE+q[ﬁ,B} 3) F = qE+q(l_§,5);
o F =ql’§"+q(6,]§) :

3.2. Tembl KOHMPOALHBIX pAGOM:

1) Kunemaruka maTepualibHOR TOUKH;

2)  JlmHaMuKa OCTYHATENbHOIO JIBHIKEHMS,

3) JluHaMuKa BpaIareIbHOTO JIBMKEHU,

4)  Ilotenmman u paGora;

5)  Pabota u sneprus. 3aKOHBI COXPAHECHHUSL;

6) Kraccuueckue cTaTHCTHKY,

7)  Tepmopunamuxa,

8)  3axon Kyiona;

9)  Mertamusl ¥ TUBIEKTPUKH B DIIEKTPHUECKOM TIOJIE;
10) Maruurocraruka;

11) JiswxeHue 3apsijioB H TOKOB B MACHUTHOM HOJIE;
12) DOnextpoMarHuTHas WHIYKIHS,

13) KoneGauus u BOJHEI,

14) Bonusr;

15) Hntephepennns;

16) Jindpakims ceera;

17) BomnHoBas onruka;

18) Temnosoe u3nyuenue;

19) Buemmwuii gporoapdext. ddpdext Kommrona,
20) KsanroBas MexaHuKa;

21) ATOMHBIC CIICKTPBL

Hpumep KoumponwvHoii padomui:

TensioBoe m3aydenne

buner 24
1. Temneparypa abcomoTHO YEPHOTO TENla H3MEHMITACH IIpy HarpeBauuu ot 1942°C o 1803°C. Bo
CKOJIBKO pa3 yBEIMUYWIACH IIPH 5TOM MaKCHMAaJIbHAS JIYUEHCITy CKaTe/IbHAsS CIOCOOHOCTE?
2. imeercs 1Ba abCOMIOTHO YEPHBIX HCTOYHUKA TEILIOBOTO M3Jiy4yeHus. TeMmeparypa oJH0ro u3 HuX
pasra 850 K. Haiiute Temmeparypy Apyroro HCTOYHMKA, €CJIH JUIHHA BOJIHLL, OTBEYAIOIIAs
MaKCHUMyMYy €TI0 MCIyCKaTeJIbHOM cIIocoOHOCTH, Ha 64 HM OOJNbBIIe JUTHHB! BOJIHDI, COOTBETCTBYIOIIEH
MaKCUMYyMY HCIyCKaTeJIbHOM ClI0COGHOCTH IEPBOTI0 NCTOYHUKA.
3. Ilpu xaxoli Temmeparype HHTEIPAlIbHAS CBETHMOCTD OBEPXHOCTH CEPOro Tefa ¢ Kod(hPHIHEHTOM
normowmenus 0,484 paBHa 3HEPreTH4ECKO CBETUMOCTH a0COIIOTHO UYEPHOT0 TeJia, MMEOIIETO
temmeparypy 1868°C? Otser nats B rpanycax Llenscust.
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3.3. Temut KONNOKBUYMOG:
1)Mexannka;
2)MonexynspHas (U3MKaA U TEPMOJIMHAMUKA,;
3)OnexTpocTaTuka;
4)3nexTpoMarHeTu3M;
5)Konebanus U BOJIHBL;
6)Bonnosast onruka;
7)TemnoBoe u3IydeHre U AaTOMHBIE CIIEKTPBI;
8)KpanroBas puznka.

3.4. Cnucox uHousUOYaIbHHIX MEOPUECKUX 3AOAHUTL
1) Kunemarrnka MaTepUaNbHON TOYKH;
2) Jlumamuxa HOCTYIIATENHHOTO ABHKEHNUS,
3) JlumamwuKka BpamaTeIbHOTO JIBUKCHHIS,
4) 3akoHbl COXpaHeHUs B MexaHuke (6e3 BpallaTeIbHOTO ABHKCHHUS);
5) Knaccuueckue CTaTHCTHKY;
6) TepmonuHamuka;
7) Tlotenuuan u pabora;
8) 3axon KynoHna;
9) OmextpocraTuka;
10) Metanisl u IUAJICKTPUKU B 3JIEKTPHUIECKOM I10JIE;
* 11) MaraurocraTuka;
12) JIpmxeHue 3apsa0B U TOKOB B MAaTHMTHOM I10JI€;
13) DnexTpoMarEuTHAS HHAYKITUS;
14) Konebanus 1 BOJHEL,
15) UnTepdepennns;
16) Iudpakmus;
17) Tennoroe uznydeHue;
18) Bremmnnii horoaddexr. 3pdexr Komnrona;
19) KBanToBast MexaHuKa,;
20) ATOMHBIE CTIEKTPBI.

Hpumep unousudyanvnozo meopueckozo 3a0aHUA:

IMoTenmuman u padoTa MNIEKTPUUECKOro HOJIsA
bBuner 5

1. OnexTpon, IBUrasch U3 COCTOSIHUS IIOKOS B DJICKTPUYECKOM IIOJIE, TOCTHI CKOPOCTH 1,5-10* xm/c.
Kakyro pa3HOCTh TOTEHIMAIOB MPOIIET 2NEKTPOH?

2. Merammyecknil map pa,I[I/IyCOM 61 MM u c noreHnmmanoM 469 B oOkpyxaroT He3apsDKCHHOU
ctepuueckoit obonouxoi pamaycom 452 mm. Kaxum Oyzer moreHuan mapa mociie Toro, Kak o Oyzner
coemnHEH ¢ 00010UKOH?

3. JlBa Toueunsix anexTpuueckux 3apsaa 56 uKir u 10 HKn Haxonarces B Bo3ayXxe Ha paccTossHuH 42 cM
IpyT ot apyra. OnpenenuTs TOTSHITHAN TIOJs, CO3/IaBaeMOTO 3TUMH 3apsSJaMH B TOYKE, HaxoJsIIeics
Ha paccrosHun 60 cM 0T mepBoro 3apsja 1 61 cM oT BTOpoTO.

4. Paanychl JIBYX NMPOBOIAIIMX KOHIOEHTpUIeckux chep 44 cm m 232 cm. Ha xaxnoli paBHOMEpPHO
pacrpenenén 3apsn 277 1Ko, Haliti pa3HOCTh MOTEHIMATIOB MEXY chepamu.
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5. BecKOHEUHO JUIMHHBIMA MPAMOH TIPOBO/IIIUHI THH/IP PasiiHyCcoM 1521 MKM paBHOMEPHO 3apKEH €
HeitHol miotHOCTHIo 3apsaaa 8 HKi/M. Onpenenuts pasHocTh HOTEHIUATOB JIBYX TOYEK 3TOTO MOJA,
HAXOIAIIAXCS HA PACCTOSHIM 44 MM 1 261 MM OT MOBEPXHOCTH LIATIH/PA.

6. OupenenuTh MOTEHOMAN HA paccTOSHHUH 31 MM OT OCH OJHOPOIHOTO OecKOHEYHO JUITAHHOIO
JIAIIEKTPIHECKOTO  CTEPIKHA (¢ = 15) pamuycom 15 MM, ecnH CTEpIKEHDb 3apsKeH C 00LEMHOMH
mioTHOCTHIO 20 MxKr/v2, TIoTeHIMaN Ha OCH CTEPIKHS IPHHATL PABHBIM HYIIO.

7 Tloresnman »BIEKTPHYECKOro MoONs HWMeeT BUA: go=10(x2+ y2)+2022 (B). HaifT# MOZYJIb

HAIPSOKEHHOCTH MOJIS B TOUKE € KOOPHUHATAMI: X =544 cM, y =261 cM, z = 374 cM.

3.5. Cnucok 1a60pamopHbIX padom:
1) Kunemaruka paBHOYCKOPCHHOTO BpallCHHUS,
2) JlupaMuKa MasTHHK2 Obepbexa;
3) Wzydenue pacnpe/e/icHus Maxcsenia,
4) OmpejenenHne OTHOMCHU TEIIOeMKOCTEH ra3a MeTOI0M Krnemana-Jlesopma;
5) HzyueHue 3JIEKTPOCTATMUCCKOTO MOJIH,
6) M3ydeHpe MarHATHOTO TOJIA KPyroBoro ToKa,
7) OupeneneHre yACIbHOTO 3apsiaja HIEKTpoHa METOIOM MarHETPOHA;
8) VzydeHue 3aTyXakOMIAX ICKTPOMArHUTHBIX KojieOaHul,
9) Visyuenue BRIHYKACHHBIX HIIEKTPOMArHUTHBIX KoJieOaHui;
10) Usyuenne uHTEpHEPCHITHH JIA3CPHOTO manygenust. Onwit [OHra;
11) Mzygenne mupakilam JiasepHoro M3JIyUCHUS OT HISIN ¥ HUTH;
12) Vizyuenue 3aBHCHMOCTH SHEPTETUIECKOH CBETUMOCTH CEpOTo Tea OT TEMITEPATYPHI.
13) Bremsuit goTospdexT. W3syuenue 3axona CrojeToBa ¥ NpoBEpka dopmynsl DUBIITCHHA;
14) [IpoBepxa COOTHOMICHUS HeonpeneneHHocTel 171st GOTOHOB.
15) Mizyuenue CIIEKTpa aToMa BOJOPOAa. (IToct. Punbepra).

3.6. Tembi ONA CAMOCIMOAMENbH O pAdOmbL:
1) Kunemaruka;
2) JlunamuiKa 10CTyaTeIbHOT0 ABHIKEHIS,
3) JluHamMuKa BpaiarebHOro ABMKCHI,
4) Monexynspras Gusnka;
5) Knaccudeckue CTarnCTAKY;
6) TepMoAXHAMUEKA,
7) DneKTpoCTaTuKa,
8) ITocTOSHHBIH TOK;
9) MarHuTHOE [OJIE B BAKYYME;
10) MaruuTHoOe I10Ji¢ B BEIICCTBE,
11) VpaBHenus Makcpemia,
12) Konebanus;
13) Bonnsr,
14) BosHoBas ONTHKA,
15) KBanTopas ONTHKA,
15) Aromnast pu3HKa.
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3.7. Crucok 3K3aMEeHAUUOHHBIX GONPOCOE:
I Cemecmp.
Kunemarvuka. HopmanbHOE 1 TaHT€HIUAIBHOE YCKOPEHUE.

BN

Kunemarnka BpamareibHoro asrkeHus. CBSI3h MEXY YTIIOBBIMA U JINHEHHBIMHU
YCKOPEHUSIMHU.

. Jlmnamuka. 3akoHbl HproTOHA.

. JIBMoKEHKE CHCTEMBI MarepHaIbHEIX TOYEK.

OcHOBHOE ypaBHEHME TUHAMHUKH IOCTYIIATEILHOIO ABMKEHHS IPOU3BOIBHON CHCTEMBI TCII.
Cunpl B MeXaHUKe.

Kunetnueckas saeprus. Pabora 1 MOLIHOCTS.

KoHcepBaTuBHbIE CHITBL.

[Totenmmansuas sHeprus. CBa3s MEXy IOTEHIHAIBHOR JHEPIUei U CHUIIOH.

=0 0 N LW

0. OcHOBHOE ypaBHEHHE AUHAMUKH BPAIaTeIbHOTO JIBHXKEHUS OTHOCHTEILHO HEIIOABIKHOM
TOYKH.

11. VpaBuenvie qUHAMUKH BpaIaTelbHOTO TBIKCHHS OTHOCHTEIIBHO HEIOABHKHOM oc. MoMeHT
HHEPIH.

12. Kunernyeckas sHeprus Bpamaromerocs Texa. Pabota BHEIIHUX CHJI IPH BPALIEHUH TBEPIOTO
Tena.

13. 3akoH cOXpaHEHHUS MEXaHHYeCKOH sHepruu. Yaap abCOIOTHO YIPYTUX U HEYIPYTUX TEI C

_ TOYKH 3PEHHMS 3aKOHOB COXPAHCHHS.
14. 3akoH coxpaHEHUS MOMEHTA HMITYNbCA.
15. HenHepnuanbHbie cucTeMbl oTcuéTra. Cribl HHEPIUN.
16, Llentpobexuas cuna naepiun. Cuna Kopuonuca.

17. Mpunign orHOCHTeNbHOCTH | anues.

18. PensituBucrckas mexanuka. [Ipeobpazoanus Jlopenua.

19. CnencrBus u3 npeodpasopanmii Jloperna, OfHOBPEMEHHOCTh COOBITHI B pa3HBIX CHCTEMAX
otcuéra.

20. Cnencrrus u3 npeobpazoranuit JlopeHna. J{nuna tel B pasHbIX cucTEMax OTCUETa.
JMTensHOCTE COOBITUH B pa3HBIX CHCTEMAX OTCUETA.

21. Pensirusuctckas knaemaruka. Cio)keHHe CKOPOCTEH.

22. PensiTuBUCTCKASL JUHAMHUKA.

23. PeJSITHBUCTCKOE BRIPAXKEHUE JUIsl SHEPIUU. B3arMOCBsA3b MacChl M DHEPIHH.

24, YpaBHeHune COCTOSHUS uaeanbHoro rasa (YpasHenne Menneneepa-Knanetipona).

25. JlaBnenue. OCHOBHOE YPaBHECHHE MOJICKYIAPHO-KMHETHIECKOH Teopuu. Temmeparypa.

26. Buyrpeunss saeprus. Temnora u padora. Ilepsoe Havano TepMOAUHAMUKH.

27. Cxopoctu ra3oBeix Mojekyn. Omnbir IlITepna.

28. Pacnpesienenue MOJIEKyJ rasa 1o ckopocTsaM. @yHkims pacnpenenenus Makcseia.
Pacnpenenenue Maxceeuia 110 3HaIeHMAM KHHETUYECKOH SHEPTUH.

29. Haubonee BeposTHAs, CPEIHSS KBAAPATHIHAS U CPENHAS apupMeTHIecKast CKOPOCTH MOJIEKYIT
rasa.

30. @opmyna MakcBelia I OTHOCHTENBHBIX CKOPOCTEH.

31. bapomerpuueckas popmyna. Pacnipenenenue boabumana.

32. Tennoémrocrs raza. @opmyna Matiepa.

33. Wsoxopuueckuii mpotece. Mi3o6aprdeckuii mporece. MsoTepmudecku mporece.
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34. Ammabarmdeckuit mponecce. IlonuTponuyeckue Ipouecch.

35. O6parumsnit nuxt Kapao. Heo6parumenit muxn Kapro.

36. SuTpomnus.

37. isMeHenme SHTPOIIMH IIPK 0OPaTUMBIX U HEOOPATHMBIX IIPOLECCaX.

38. Bropoe Ha4ano TepMOIUHAMUKHY.

- 39. Cpoboxnas u ceszannas sHeprus. GU3MYECKHil CMBICI SHTPOIIHA.

40. CratucTHYESCKHH CMBICHT SHTPOIIHH.

41. Tperbe HaYATO TEPMOAHHAMUKI.

42. Jnextprueckuit 3apsl. 3aKOH COXPAHEHMs DIEKTPHUECKOTo 3apsia. BaaumoneiicTaue
ONIEKTPUYECKHX 3apAJ0B B Bakyyme. 3akon Kymnona.

43. Dnexrpuaeckoe moiie. HanpsxEHHOCTH 3IEKTPHUECKOT0 noist, CHIOBbIE JTHHUM. Hpuamumn
CYIIEPHO3HUIINY IEKTPUIECKUX IIOJIEH.

44. Tlone numoss.

45. Teopema Octporpanckoro-I'aycca anist BeKTOpa HaIPsOKEHHOCTIH 3JIEKTPUYECKOTO OIS

46. TTone GecxoneuHO 0HOPOIHO 3apsKeHHOM TockocTH. TTone AByX PABHOMEPHO 3apsHKEHHBIX
IIJIOCKOCTEH.

47. Ilone Geckoneunoro 3apspreHHOro npmmHapa. Ilone cheprueckoii [IPOBOSINEH ITOBEPXHOCTH,
ITone 06BEMHO-3apsDKEHHOTO HIApA.
48. Mnddepernmansas Gpopma Teopemsi I'aycca.
49. Ilorennuan. Pabota cuit 51eKTPOCTATHYECKOTO OIS,
‘}“'50 OHeprus B3auMOIEHCTBUSA CUCTEMBI 3apsI0B.
51. Cesi3b MEXKTY HAIPSDKEHHOCTHIO BIEKTPOCTATHYECKOTO TIOJS M OTEHITHAIOM.
52. PasHOCTb TIOTEHIHATIOB MEX/y TOYKaMH TI0JI1, 06pPa30BaHHOIO GECKOHEIHOH 3apsHKEHHOM

[JI0CKOCTBIO. PasHOCTS NOTEHIHATIOB MEIK/LY TOUKAMHE TI0Jisl, 06Pa30BaHHOIO JBYMSI
OECKOHEUHBIMY 3aPSKEHHELIMY TITOCKOCTSMH.

53. Pa3HoCTb HOTEHIUANIOB MEXTy TOYKaMH TI0JIsL, 00pa30BaHHOI0 OECKOHEYHBIM 3apsKeHHBIM
ATMHHBIM IMIMHAPOM. PazHOCTS HOTEHIMATIOB MEX/LY TOYKAMH 101, 06pa30BaHHOIO
3apDKEHHON MycTOTeN0! chepoit. Pa3HOCTE IOTEHIHATIOB MeX/Ty TOYKAMH OIS BHYTPH
00BEMHO-3apSHKEHHOTO IAPA.

54. Hupkynsnus BeKTOpa HANPSHKEHHOCTH SIEKTPOCTATHYECKOTO O,

55. Tlonspu3zanys AUBIEKTPHUKOB.

56. BeKTOp 3IEKTPHYIECKOro CMEIEH s (deKTpHYecKast AHYKITHS).

57. IloTok BEKTOpa ANMEKTPUYUECKOTO CMEIICHHSL.

58. Msmenenue exropos E u D Ha rpanune pasgena asyx JHABIIEKTPUKOB.

59. Pacnipesienienue aNeKTPHUECKUX 3apsI0B HA TPOBONHUKe. Hampsok8HHOCTS Mo BOIM3HM
IIOBEPXHOCTH 3aPSIKEHHOTO IPOBOIHHUKA.

60. CBoOCTBO 3aMKHYTOM ITPOBOJIIIEH 060I0UKH.

61. Dnexrpoémxocts. Konnencaropsr. Coenmnenue KOHZICHCATOPOB.

62. Jueprus 3apsHKeHHOTO IIPOBONHUKA. DHEPIHs 3aPSIKEHHOTO KOHJieHcaropa. DHeprus
3JIEKTPUIECKOTO OIS,

63. [MocTOAHHBIA 3MEKTPUYECKHI TOK. DIEKTPHIecKnit TOK. I LIOTHOCTD TOKA.

64. YpaBHeHME HEPEPHIBHOCTY.

65. DnexTponBukymas cuia. O606mEHHLH 3akon OMa s HEOQHOPOIHOTO YYacTKa LIEIH.

66. Pasernénnele nenn. [Ipasmna Kupxroda.

67. MomuocTs Toka. 3akon J[xoyns-Jlenna.
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Crarnyeckoe MarHUTHOE 0JIe B Bakyyme. Bektop MarHuTHOH HHIAYKIHMH. 3akoH buo-Casapa-
Jlamtaca.

MarsuTHOE 110JI€ IIPSIMOTO TOKA. ‘

MaruuTHO® I10JIe KPyroBoro Toka. MarHutHoe moje ABHKYIIErocs 3apsiia.

3axon Amriepa. Cria, eficTByroIas Ha IIPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE,

KoHTyp ¢ TOKOM B MarHUTHOM TIOJIE.

Cua Jlopenna. [IBixenue 3apsDKeHHON 4acTHIBI B OZHOPOJHOM MarHHTHOM II0JIE.

S¢dexr Xommna.

Hupxynsius BEKTOpa MarHMTHON MHIYKIUY.

MaruuTtHOE 1T0JIe coeHon1a. MarHuTHOE 11071e TOPOHIa.

Pa6ora 110 nepeMeneHuio IPpOBOIHNKA U KOHTYPa ¢ TOKOM B MArHMTHOM ITOJIE.

MaruuTHOE 10jIe B BelecTBe. HaMarem4eHHOCTh U HaIPsDKEHHOCTH MArHUTHOTO TTOJIS.
MarauTHbIE MOMEHTHI JIEKTPOHOB X aTOMOB.

Huamargerusm. [Hapamaraerusm.

CoticTBO (heppOMAarHUTHBIX MAaTEPUAIIOB.

Marnrtomexanuyeckuit s3¢pdext. IIpupona CoHTaHHOM HaMarHUHIEHHOCTH (EePPOMArHETHKOB.
IMpenomnenue Bexropos E u H Ha rpanunne passena AByX OXHOPOIHBIX MATHETHKOB.
SIBNeHne 3IEKTPOMAarHUTHON HHAYKIHH.

DNeKTPOABIIKYIIAS CrIa (3.1.C.) MEAYKIHH. [IpHpoia SBITEHuS 31eKTPOMATHATHON MHyKIIHH.
Buxpessie Toxu (Toku DyKo).

SIBteHne caMOMHAYKIUU, B3arnMHas MHAYKIHUA.

DHeprust MAarHUTHOI'O TIOJISL.

Buxperoe 3eKTpUIecKoe Hoe.

Tok cMeleHusl.

VYpaBuenust Makcpemna.

CxopocTh pacnpoCcTpaHeHus 3NEKTPOMArHUTHOTO HOJI.

IlapmoHmUeckue KorebaHus U UX XapaKTEPUCTHKH.

OcCHOBHOE YpaBHCHHE JUHAMUKH TAPMOHUIECKUX KoeOanui. ['apMOHNYECKHI OCITUILIATOP.
Maremarnueckuit MaITHUK, Ou3ndeckuit MasTHUK. [ [py>XuHHBIA MasiTHHK.

[Ipencrapiene KojieGaHif TOCPECTBOM BEKTOPHBIX JHarpamMM (METO BEKTOPHBIX
JparpaMm).

Crnoxenne TapMOHUYIECKUX KoJIeOanuii HalpaBIeHHbBIX BIOIL ONHOH NpaMoii. buenus.
CroxeHre B3aUMHO TIEPICHINKY/ISIPHBIX kojieOanuil. Gurypst JInccaxy.

CpoGoHbIe 3aTyXalonume Mexanndeckue KojeGanus. XapakTepUCTHKH 3aTyXalomux
Kosebanmit.

. BrIayxIeHHBIC MEXaHUUSCKHE KOIeOaHusl.

. Onexrpuueckue xonebanwst. KBazucranuoHapHbIe TOKH.

. CBobonHbIe MIEKTPOMATHUTHEIE KOJIeOaHus B KOHTYpe 63 aKTUBHOTO CONPOTUBIICHM.
CBoGoHBIC 3aTyXaIOIHE IEKTPHICCKUE KosleOaHs B KOHTYPE.

BEIHYXIEHHBIC JJIEKTPHICCKIE KoeOaHmsl.

PacnipocTpanenue BOJIH B YIIPYIo# cpeze.

YpaBHEHHS IOCKOH 1 chepruecKoil BOIH.

I'pynmosast ckopocTs.

Hanoxenue (natepdepennus) Bond. Crosdue BOJIHBL

DHeprusl yInpyroit BOJIHBL
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3Byk. D¢dexr omnepa Mg 3BYKOBBIX BOJIH.

BomnHoBoe ypaBHeHUE.

ONEKTpOMarHUTHhIC BOJHEL

Ontrueckuit adpdexr Jomrepa. DHEPrUs 3MEKTPOMATHUTHON BOJIHEL MIHTEHCHBHOCTD
SICKTPOMATHUTHOM BOJHBL OTpaxkeHue U [IPEIOMIICHHE BIIEKTPOMAHUTHEIX BOJIH OT MPAHUIIBI
paszielia IByX OZHOPOIHBIX JUBJIICKTPUKOB.

2 Cemecmyp.

Wntepdepenuns crera.

[HIupuna monoc uHTEPEPCHIHH.

KorepentHOCTS.

Metox IOura.

WnTepdepennus npu OTpaKeHNH P OTPAKSHUH OT TOHKOM IPO3PAYHO IITACTHHKH.
Wurepdepennus oT MIACTHHKY TEPEMEHHOM TOMIUHEL (KIHHA).

Konena Herorona.

Msnoronygepast untrepdepeHnps.

ITpumenenne unarepdepenun. Uurepdepomerpsl. IpocseTiieHne ONTHKA.
HnurepdepeHnnonnsie 3epkaia 1 GuibTpsL

Hudpaxmus ceera. [Tpuanun [Noiirenca-@penens.

Meroz 308 @penend. 30HHAS IUIACTHHKA.

I'pauyeckoe BEIMMCIEHNE PE3YTBTHPYIOMIEH aMILTUTY)I5! (METON BEKTOPHEIX AHATPAMM HIIH
cuupans Openens).

Judpaxnus Ha KPYIIIOM OTBEPCTHH W HENPO3PAYHOM JIUCKE.

Hudpaknysa B apalenbHeIX Tydax (audpakims Opayrrodepa).

. Hudpaxums ot menu.

HudpakuupoHHas peméTKa.

CuexrpansHoe pasnoxenue. Pa3pemaromnmas criocoGHOCTh PEMIETKH.

Hudpaxinis Ha IPOCTPAHCTBEHHBIX peInéTkax. [upakius peHTreHoBCKHX JIydeil.
T'onorpadus.

EcrecTBeHHBIN U NONSIPU30BAHHEIA CBET.

. [Tonstpusanus npy oTpaskeHHH U IpesioMiieHn . 3akon bprocrepa.

IHonsapuzaus Npyu JBOHHOM JTy4YenpeTOMIICHIH.

3axor Mamoca.

WurepdepeHnus moMIpU30BAHHEIX BOJIH.

Hcxyccrsennoe ABoknoe myuenpenomieHne (MCKyccTBentas anusorponus). Dddexr Keppa.
Temnoroe u3ny4enue. 3akon Kupxroda.

3axon Credana-bonsimana. 3axon cmemenns Buna.
®opmyna [Inanka.

Bremnnit poroaddexr.

@oronrl Onsit bote (MeTox coBnaneHui).

3¢ddexr KomrroHa.

Topmo3HOE peHTreHOBCKOE U3IyUEHHE.
XapaKkTepUCTHIECKOE PEHTICHOBCKOE H3IYUEHHE.
JlaBnenue cBera.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyia Bansmepa.
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36. DnemenrtapHas teopust bopa.

37. Onsir ®panka u ['epua.

38. I'untotesa ne bpoitnsa. Bonunosbie CBONHCTBA BeleCcTBa.

39. Ilpuanmn HeonpeneEHHOCTH. .

40. BonmroBoe ypasuenue HIpeaunrepa. @usmueckuit cmbica V-pynkuun.
41. KBanTOBaHIE JHESPIUH BICKTPOHA B OJITHOMEPHOM MOTEHIUATLHON IME.
42. KBaHTOBBI rapMOHUYECKHN OCIIIIIATOP.

43, IIpoxoskaeHre YacTUIThl Yepes MOTCHIMAIBHBIN Oapbep.

44. T'naBHOE 1 OpOUTAIEHOE KBAHTOBBIE YHCIIA.

45, TIpocTpaHCcTBEHHOE KBaHTOBAHME (MAIHUTHOE KBAHTOBOE UHCIIO).

46. Crun snextpona. Onslt [ltepua u ['epraxa.

477. PacripeienieHue 3JIEKTPOHOB 110 SHEPTeTUYECKUM YPOBHAM aTOMOB.

48. Tlpuarun Iaymu.

49, HluprHa cneKTpanbHBIX THHUH. ToHKas CTPYKTypa CIEeKTPaIbHbIX JTHHHMH.
50. Dddexr 3eemana.

51. MonexynsipHbIe CIEKTPHI.

52. Bremyxnennoe u3nydenue. Jlazepsl.
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4 MeTomuuecKkue MaTepHaJIbI
Coracuo myskry 12 paboueit nmporpaMMet.
1. OcroBHas auTEparypa:

1. Casemben U.B. Kypc obme#t ¢m3ukn: yueOHoe mocobue s Bry3oB: B 3 1. —7-e u3p,,
crepeorutt. — CI16.: Jlans, 2007. ;

T. 1: Mexanuka. Monexynsapaas ¢pusuka. — 432 c. (B 6ubmorexe — 155 2k3.).
T. 2: DnexrpudecTso 1 MarseTH3M. Bomubl. Onraxa. — 496 ¢. (B 6ubimorexe — 148 5x3.).

T. 3: Kanrosas onruxa. AromHas ¢usuka. Gusuka TBEporo reia. ®usuka aTOMHOTO A1pa U
SIIeMEHTapHBIX YacTull. — 317 c. (B 6ubnmorexe — 151 5x3.).

2. Cusyxun JI.B. O6muii kypc ¢pusuku: yueGHOE 1ocobue it By30B B 5 T. — M.: ®uamariur,
2005-2006.

T. 1: Mexanuxa. — 5-¢ u3f., crepeoruir. — M.: Ousmarnut, 2006. — 560 c. (B Gubmuorexe —
101 3x3.).

T. 2: TepmonuHamuKa B MOJNEKy/sspHas QU3NKA. — 5-¢ H3A., ucnp. — M.: ®usmarmur, 2006. —
543 c. (B 6ubmuorexe — 100 5k3.).

T. 3: SnexrpuuecTso. — 5-¢ U3, cTepeornn. — M.: ®usmarnut, 2006, — 654 c. (B 6ubnuorexe
— 100 3x3.).

T. 4: Onrruxa. — 3-e w3, crepeorrir. — M.: @usmanimrt, 2005. — 791 c. (B 6ubnuorexe — 101
3K3.).

T. 5: Aromuas n sepHas gusnxa. — 3-¢ 3K, crepeornin. — M.: ®usmarnut, 2006. — 782 c. (B
oubmoreke — 100 5k3.).

3. 3ucman I'A., Tonec O.M. Kypc obmeit ¢pusuxu. B 3-x Tr. [Dnexrpounsiii pecype] — CII6.:
Jlans, 2007.

T. 1: Mexanuka. Monexyispaas ¢usuka. KoneGanua u Bomnsl. — 7- m3a. — 352 c¢. Pexum
noctyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.

T.2: OnexrpuuecTso M MarHeTm3M. — 7-¢ m3g. —352c¢. Pexum moctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ xommsrotepoB TYCVP.

T. 3: OnTrka. Pu3uka aToMOB 1 MOJIeKyll. PHU3NKa aTOMHOIO s7pa ¥ MHEKPOYACTHIL, — 6-€ M3/,
-512c. Pexcxm JOCTyIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.]lanbook.com/books/element.php?pll ¢id=25&pll id=508.

2. JomoHuTebHAS JUTEPATYPa:
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1. Casenpes U.B. COopHUK BOMpOCOB M 3a/1a4 1o obmeit ¢usmke. [DnekTporHsil pecype] — 5-
e m3A., crepeorun. —CII6.: Jlams, 2016, ~ 292c. Pexum pocryma  on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1_id=71766 ¢ kommsiorepor TYCVYP.

2. Upomos MN.E. Mexanuka. OcHoBHBIE 3aKOHBL — 8-¢ m3a., crepeotun. —M.: BMHOM.
JlaGoparopus 3nanuit, 2006, — 309 c. (B 6ubmoreke — 99 7x3.).

3. Upomor M.E. ®uszuxa maxpocucrem. OCHOBHBIE 3aKOHBL — 3-€ H37., CTEPEOTHI. — M.:
BHMHOM. JIaGoparopus 3uanmit, 2006. — 207 c. (B 6ubmuorexe — 50 3K3.). '

4. Nponor U.E. DnexrpomarueruzM. OCHOBHEIE 3aKOHBL: YUeOHOE TOCOOUE JUIT BY30B. — 5-¢ H3/T.
— M.: BUHOM. Jla6oparopus 3uanwmii, 2006. — 319 c. (B 6ubmmorexe — 101 2Kk3.).

5. Uponos W.E. BomaoBsle nporecchl. OCHOBHBIE 3aKOHBL ydeOHOE mocodue. — 3-¢ m3m. — M.:
BUHOM. Jla6opatopus 3nanwuit, 2006. — 263 c. (B 6utimorexe — 100 5k3.).

6. Uponos N.E. KanroBas ¢usmuxa. OcHOBHBIE 3aKOHBI: Y4eOHOe rmocoOmne ISl By30B. — 2-€
u3A., pon. — M.: BUHOM. JlaGoparopus 3nanuit, 2004. — 256 c. (B 6udbauotexe — 100 2K3.).

7. Upono W.E. 3amaum mo obmeit ¢mmke: Yuebnoe mocobme Uit By30B. — 7-¢ M3,
crepeorum. — M.: BUHOM. Jlaboparopust snanuif, 2007. — 431 ¢. (B 6ubmuorexe — 496 oKk3.).

8. UeproB A.l., BopoOnér A.A. 3agaunuk no ¢usuke: YuebHoe rocodbue Ui BTY30B. — 8-¢
us., nepepab. u gorn.— M.: @usmanmrt, 2007. — 640 c. (B 6ubanoreke — 99 3Kx3.).

9. Bonpkenmreiin B.C. COopnux 3amad mo ofmeMy Kypcy ¢usukh: YueGHOE mocobue s
BTY30B. — 12-¢ u3s., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnmuoteke — 148 3K3.).

‘ 10. KoseipeB A. B. Kypc nexuuit no ¢usuxe: Yuebnuk. — Tomck: TYCYP, 2007. —421 ¢c. (B
6ubmuotexe — 697 3x3.).

11. Kanammuko H.IT., Koxesruxo HM. ®usmxa. Muteprer-tectupoBanvie 0a30BbIX 3HAHUM.
[Onextponnsni  pecype] —1-e wm3g. —CII6.: Jlams, 2009, —160c¢. Pexum joctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ kommbrorepoB TYCYP.

12. Jlozosckuit B.H. Kypc ¢usuxu. B 2-x 1. [DnexTpoHHEIA pecype] — 6-€ U311, UCHp. U JA0M, —
CII6.: Jlaus, 2009.

T. 1: ®uspdeckue OCHOBBI MEXAHUKU. DJEKTPHIECTBO M MarHeTusM. Dusnka konebaHui U
BOJIH. ~ 576 c. Pexaam JocTyna on-line v KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=236.

T.2: KsantoBas ¢usuxa. CratmctHueckas ¢u3mka u TepMoamHamuka, CoBpeMeHHas
busnyeckas KapTHHA MUpa. - 608 c. Pexum JlocTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=239 ¢ xommbiorepoB TYCVYP.

13. Casensen U.B. Kypc obmieit puzuku. B 3-x 1. [Onexrponnsti pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. Monexynapaas ¢uzuxa. — 11-e usn., crepeorun. — CII6.: Jlans, 2011. -
432 c. Pexum nocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
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T. 2: DnextpuuectBo u margetu3m. Bomabl. Ontuka. — 11-e u3n., crepeorurt. — Cl16.: Jlans,
2011. - 496 c. Pexxum JlocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=2039.

T. 3: KBanroBas ontuka. AtomHas ¢usuka. Ousuka TBEPIOTO Teia. DU3MKA ATOMHOTO SApa U
JNeMeHTapHBIX 4vactuil. — 10-e m3a., crepeormmn. — CII6.: Jlawmp, 2011. —320c¢. Pexum
JlocTyma on-line c KOMITBIOTEPORB , TYCVYP:
http://e.lanbook.com/books/element.php?pll_¢id=25&pll_id=2040.

14, ©pum C.0., Tumopepa A.B. Kypc obmeit ¢pusuku. B 3-x Tr. [Dnexrponusiii pecype] —
CII6.: Jlaus, 2009,

T. 1: ®usnueckre ocHOBBI MeXaHUKU. MouekymsapHast pusuka. Konebanus u BomHbL — 13-¢
usf., crepeorun. -~ CII6.: Jlams, 2009. - 480c. Pexum pocryma on-line:
http://e Janbook.com/books/element.php?pll cid=25&pll id=416 ¢ kommerotepos TYCVP,

T. 2: Onexrpudeckre W NIEKTPOMArHETHISCKHE SIBICHHS. — 12-¢ m3x., crepeoruir. — CII6.:
Jlans, 2009, -528c. Pexxm JOCTyHa on-line:
http://e Janbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ xommusroTepor TYCVP.

T, 3: Onruka. Aromuas gusuka. — 10-e mzz., crepeorumn. — CII6.: Jlaub, 2009. — 656 c. Pexum
JoCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e. Janbook.com/books/element.php?pll cid=25&pl1 id=419.

3. YuebHo-MeToAHYECKHE NOCO0H U POrpaMMHoe obecnedeHne

1. Yuebno-memoouueckue nocobus Ons MPaKMUYECKUX 3AHAMUIL U CAMOCHIOAMETLHOT
padompi [DneKTpoHHBIH pecypc]:

2.1. Yyxxos FO.IL. PaGora u sHeprus. 3akoHbI COXpaHEHHs B MEXaHHKe: COOPHHK 3a1a4 s
npaxkrudeckux 3anatail. — Tomck: TYCVYP, 2010. — 24 ¢. Pexwum foctyna ¢cBOGOMHBIN JUIs CKaUMBAHKS:
http://edu.tusur.ru/training/publications/1100.

2.2. JIaumn A.B., MarasunsuxoB A.JL., Tposu JL.A. MonexynspHas ¢usuka: COOPHHK TECTOBBIX
BOIIPOCOB JIJIsl CAMOCTOATENLHOM pabOThl K AJIs IpaKkTHYeCcKuX 3ausataif. — 2009. 30 ¢. Pexxum mocryma
cBoOomHEIH I ckavuBanus: hitp://edu.tusur.ru/training/publications/1234.

2.3. Jlawan A.B., Marasunauxos A.JL., Opnosckas JI.B. Tepmonunamuka. Yacts 1: CGopuuk
TECTOBBIX BOIIPOCOB Il CAMOCTOATENBHOM paboThl M Il HpakTHdeckux 3amsartuit, — 2009. 43 c.
PexxumM moctyna cBoGoAHBIN JUIS ckauuBaHust: http://edu.tusur.ru/training/publications/1233.

2.4. Taneesa AWM., Jlauur A.B., Marasunuukos A.JI. Tepmommmamuxa. Yacts 2: CGOopHHK
TECTOBBIX BOIPOCOB I CAMOCTOSTENBHON paboThl U Uil IpakTHdeckux 3adstumid. — 2010. 22 c.
Pexxum nocryna cBoGOmHbIH i ckaumBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypaueBckuii JO.A. BonHoBas onrtuka: Mertoqudeckoe mocoOue. COOPHHK TECTOBBIX
BOIIPOCOB. —20009. 24 c. Pexxim JOCTYyIa CBOOOTHBIIH JUIst CKAUMBAHUS:
http://edu.tusur.ru/training/publications/1233.
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2.6. Yyxxos [O.I1. DnemenTts aroMu0# QU3UKK M KBAHTOBOKH MEXaHUKH: Y 4eOHO-METONUYECKOE
nocobue. CoopHUK TeCTOBBIX BompocoB. — Tomck: TYCVYP, 2011. — 68 c¢. Pexxum noctyna cBOOOAHBIA
JUig ckauuBanus: hitp://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus 0na GuINOAHEHUA 1AOOPamopHbIX padom [INEKTPOHHBIA
pecypc]:

- 3.1. bypnoBumus B.A., Tposu JI.A. lunamuka mastarka O6epOeka: Meroarueckue yKazaHus
Kk naboparoprHodt pabore. —2007. 13 c¢. Pexum npocryma cBOOOAHBIA JUIST CKAUUBAHMA:
http://edu.tusur.ru/training/publications/918.

3.2. Taneera A.M., Usanosa E.B. Usyuenme snexrpocrarmueckoro mois: Meroaudeckue
ykasaHusi K JlaGoparopHoit paborte. —2011. 11 c. Pexxum moctyma cBOOOMHBIH JUIS CKAaYMBaHUS:
http://edu.tusur.ru/training/publications/926.

3.3. HBanona E. B. V3y4uenne MarHUTHOTO HOJIS KPyroBOTO TOKa: MeTonudeckue ykasaHus K
naboparopuoit  paGore. —2007. 12c. Pexum jmocryma cBOOOAHBIM Ul  CKaYMBaHHIL:
http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckmii I0.A. Omnpenenenue yaenpHOrO 3apsia JMEKTPOHA METOAOM MarHeTpoHa:
MeTonuueckue ykasanus K jaboparopuoit paGore. — 2011, 14 c. Pexxum mocryma i CTYICHTOB,
corpynaukos TYCVYP: http://edu.tusur.ru/training/publications/864

" 3.5. bypnosuuun B.A., Tposu JIA. Vsydenue 3aTyXaromux SJI€KTPOMAarHATHBIX KoJeOaHmil:
Meronnueckue ykazanus K naboparopHoit paGorte. —2007. 14 c. Pexum nocryna cBOOOAHBIN A
ckaumBanus: hitp://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. Msyuenue wuntepdepeHnun Ja3epHOro U3NydeHUs: Meroauyeckue
yKazaHust K saboparopuoit pabore. —2010. 9c. Pexum pocrynma cBOOGOAHBIN I CKauUBaHUS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopoB M. B., byprosuiun B. A. Bremsuit Gorosddexrt. M3zyuenue 3axona Cronerosa
U npoBepka Gopmyisl DitamTeina: Metonuyeckue ykazanus kK paboparoproit padore. — 2009. 11 c.
Pexxum nocrymna ceoGomusiil aist ckauuBanus: hitp://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupumnos A.M. Uccrenoranue crexrpa aroma Bogopona: Meromueckue
ykasaHds K JaboparopHoit pabore. —2011. 18 c. Pexxum moctyma cBOGOMHBIN IS CKAUMBAHMUS:
http://edu.tusur.ru/training/publications/917.
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