MHUHHCTEPCTBO OBPA30BAHUS U HAYKH POCCUUCKOH ®EJIEPAIIMA
®eepanbHOE rocyIapcTBEHHOE OI0KeTHOE 00pa3oBaTebHOE YUpeskIeHHE
BBICIETO TPOQECCHOHATBHOT0 00pazoBaHus

«TOMCKUH TOCYJJAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHUS 1
PAJJMODJIEKTPOHUK »

<77 YTBEPX/IAIO
Hpope}rmp 1o yuebHoMN paboTe

/ ,/%wg [1.E. Tposiu
«/Fw o5 2016 1.

PABOYASI IIPOTPAMMA YYEBHON JUCUUIIIUHDI

Puznka
YpoBeHb 0CHOBHOH 06pa3oBaTeNbLHOI HPOrPaMMBbI OakanmaBpuar
HanpagJienue nojaroToskn 11.03.01- Pajmorexnuka
IIpoguan PaIIHOTeXHH‘{eCI(HC CpeACTBA IIepeJaadu, ripuemMa 1 O6Da6OTKPI CHTHAJIOB
®opma obyyeHust ogHas
®aKkyabTer PagnorexHuueckuit
Kadenpa P3U
Kype(bl) 1,2 Cemectp(e) __ 1,2.3
Y4edubiii maan naGopa 2013-2015 roma
Pacnpegenenne paéouero BpeMenu:
= & = o
S g 18 | 2| E
Ne Buasl yuedHoii padorni R g =
S [ S 3
1 | Jlexkunn (JI) 24 | 36 | 32 | 92 | wacoB
2 | JlabopaTopHsie paGorsi (JIP) 18 | 28 | 16 | 62 | uacos
3 | IlpakTuyeckue 3ansarus (113) 18 | 36 | 32 | 86 | yacos
4 | Kypcosoii npoexT / paGora (KPC) (ayauropus) - - ~ ~ | 4acoB
5 | Bcero ayAHTOpPHBIX 3aHATHIH 60 | 100 | 80 | 240 | yacor
6 U3 Hux B uHTEpaKTHBHON dopme | 13 | 22 | 18 | 53 | yacos
7| Camocroarenbnas padora cryaenros (CPC) 48 | 80 | 64 | 192 | gacos
8 | Beero (6e3 sx3amena) 108 | 180 | 144 | 432 | vacos
9 | CamocronTenbHas paboTa Ha MOATOTOBKY M ¢ayy JK3aMeHa | — 36 | 36 | 72 | 4acos
10 | O6mast TpynoémMKocTh 108 | 216 | 180 | 504 | yacos
(B 3a4€THBIX eAnHHUAX) | 3 6 5 14 | 3ET
3aver 1 CeMECT]
DK3aMeH 2.3 ceMecTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokon Ne 113 ot « 20 » 4 2016 1|

Pabouas nporpamma cocTasnena ¢ yuérom tpeGosanuii ®enepansroro [ocy-
JapCTBEHHOr0 00pa3oBaTeNFHOTO CTaHAapTa Bbicwero obpaszosanus (PIOC BO)
10 HanpasieHu1o noarotoBku 11.03.01 ~ «PaguorexHuka» (ypoBeHb 6akanaBpua-
Ta), YTBEPXKEHHOTO MpUKa3oM MuHHCTepcTBa 06pa3oBaHus 1 HayKu Poccuiickoit
®enepaunn ot 06 mapra 2015 r. Ne 179, paccMoTpeHa M yTBEpIKACHA Ha 3acena-
Huu xadeapr! pusuku 20 anpens 2016 r., npotoxon Ne 113.

Pazpabotuuk:
g
HOLEHT Kadeapsl GU3MKH #7=2 _ AB. TionbKoB

3aB. kad. pusuky, npodeccop

Pabouas nporpamma cornacoBata ¢ (GpakynbTeToM, NpoGUIHPYIOLLeil U BbI- |
MyCKarolel KadeIpamMu CrielHalbHOCTH

Hexan PT®, nouent

3aBenyromuit npodunupyonei \B‘/w
xadenpoit P3U, npodeccop \X - .C. BagopuH

3aBeqyIOLIMIi BBIMYCKAOLIEH

kadenpoit P31, npodeccop .C. 3amopun
IKCHepThI:
kad. GU3UKH JOLEHT m A.B. MeoBHHK
(MecTo paboThr) (3aHMMaeMasl JI0JKHOCTE) (nog\, (vHUIMANEL, haMuTHs)
kad. TOP JIOIIEHT C.H. boromonos
(mMecto paboTkl) (3aHMMaeMast J10JIKHOCTE) (omucs) (MHHLHAIIBL, (haMHITHS)
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1. HEJIXM U 3AJTIAYUN TUCUHUTITJIUHDBI

Jucunniuna «DU3KKay H3yqaeTes B EpBOM, BTOPOM H TPETHEM CEMECTPE U MpelycMar-
PUBACT YTCHUC NEKIMH, POBE/ICHHE NPAKTHYECKHX H 1aG0PATOPHBIX 3AHATHH, NOIyYeHHe pas-
JHYHOTO pojia KOHCY/IbTALMIA.

Henpto quennnumnner «dusika» gBiusetcs GopMUpoBaHue y cryaentos TYCVYP uenocr-
HOTO IPEJICTAB/ICHUS. O PUHYECKHX TIPOLECCAX H ABIEHHAX, MPOTEKAIOIMX B IIPUPOJE, ITOHH-
MaHHs BO3MOKHOCTEH COBPEMEHHBIX HAYUHBIX MCTOAOB [103HAHUS TIPHPO.ILI H BIAJCHHS HMU Ha
YPOBHE, HeOOXOMMMOM JUISl PClLICHHs MPaKTHUECKHX 3a/1ay, BO3HMKAFOLIMX [IPH BBIIOJHEHHH
MpoQecCHOHATBHBIX 003aHHOCTEH.

3ajpaueii m3ydeHusn Kypca QH3HKH SBIAETCS OCBOCHHE CTY/ICHTaMH U YMEHHE HCIIONB30-
BaTh:
® OCHOBHBIX ITOHITHH, 3aKOHOB H MOJIE/Iel:
» MEeXaHUKH;
» TePMOIAMHAMHKH;
» JNIEKTPUYECTBA H MArHETH3MA,
» xonebGaHui U BOJIH;
» OITHK;
> aTOMHOM (PH3HKHY;
¢ METOJIOB TCOPETHYECKOIO U IKCIICPUMEHTATIBHOTO HCCIIC0BAHMI B hH3HKeE;
® METOAOB OICHOK IMOPIIKOB (GH3HUECKHX BETHYHH.,

2. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OOIT

Hucnunmna «Pu3HKa» OTHOCHTCS K HMCITy THCUHIUIMH MATEMATHYCCKOTO H eCTeCTREH-
HOHay4HOro HHKia (OasoBas yacth B1.5.6). 3Hanus u HaBBIKH, MOJIyYeHHbIE IIPH €€ U3yUeHHUH,
HCIOJB3YIOTCA B IIOCACAYIOUAX THCIUITMHAX IPOYECCHOHATBHOTO 1nKia («PagnoMaTepHaisl
H PA/IHOKOMIIOHEHTBI», «DIEKTPOHUKA», «OCHOBBI TEOPHH Leneiiy, «DIIEKTPOIMHAMHKA H pac-
[IPOCTPAHCHHE palOBONIHY, «PaiHoTeXHHYECKHE el H CHIHABD), «CXeMOTeXHUKA AHAIOIO-
BBIX JJICKTPOHHBIX YCTPOMCTB», «YCTpoicTBa CBEPX BBICOKOH HACTOTHI (CBY) u aHTEeHHBI»,
«Panmorexuuyeckue cxemol», «be3onacHocTs KH3HENEATCTIHHOCTH ).

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI JUCHUTIJINHBI

Ipontecc w3yuenus mucnuruinusl «OU3HKAY HarpapieH Ha (QOPMUPOBaHHE CIENYIOUHX
KOMIIETEHIUH:

obwenpopeccuonanvrsie Komnemenyuu (OIIK).

1) criocoGHOCTE TpeAcTaBiIATh aneKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHH HAay4dHYIO
KapTHHY MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX MOJIOXKEHHI, 3aKOHOB U METOI0B €CTECTBCHHBIX Ha-
yk 1 Matematuku (OIK-1).

B pesynomame usyuenun kypca uzuxu cmyoenms donscrwi;

3naTh (H3HYECKHE OCHOBBI MEXAHHKH, MOJIEKYJIApHOH (H3HKH, TIPUPOAY KojieOaHHH M
BOJIH, OCHOBBI MOJICKYJIAPHOH (GU3HKH M TEPMOIHHAMHKH, YIEKTPHUYECTBA U MATHETH3MA, OTH-
KH, aTOMHOH (QU3NKH.

YMeTb HCIIONB30BATh TECOPETHYECKUE 3HAHUS TIPH OGBICHEHHH pe3y/ILTaTOB 3KCIEPUMEH-
TOB, IPUMEHATE 3HAHHA B 00/1aCTH GUINKH [t OCBOCHHA 00MIENPO(ECCHOHATLHBIX AHCIUILINH
U peICHH TPOPEeCCHOHAIBLHBIX 3a/1aH.

Baaners naBbIkamMu QusMyecKux Heceq0BaHHIA,
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4. OFBEM JUCUMUIUIMHBI U BUABI YUEBHOM PABOTBI

Tabnuna 4.1,
. CemecTpsnl Bcero
Buus! yuebHoit pabotsl
4acoB
1 2 3
AYIUTOPHbIE 3aHATHA (BCEro) 60 100 80 240
B Tom uncre:
Jexumu (JI) 24 36 32 92
JlaboparopHsre pabotst (JIP) 18 28 16 62
ITpakTuueckue 3ansrus (113) 18 36 32 86
Kypcosoit npoexr / pabota (KPC) (ayaurophas narpyska) - - — -
Apyeue suovr ayoumoproii pabomer
CamocrosTenbHast paGora (Bcero) 48 80 64 192
B ToM yncre:
IIpopaoTKa JIeKHHOHHOTO MaTepHaia 10 14 13 37
[ToaroToBKa K MPaKTHYECKAM 3aHATHAM 9 18 16 43
BhinoJiHeHHe HHIMBHYAJIbHBIX TBOPYECKHX 3a/aHHU 5 11 10 26
1lonroToBka Kk KOHTPOIEHBIM PabOTaM H KOJUTOKBHYMAaM 6 9 9 24
TToaroToBka K 1a60paTOPHBIM 3aHSITHSIM 18 28 16 62
CaMocTOATENPHOE H3YUCHHE TEM TEOPETHYECKOH JacTH — - — —
Iloaroroska K 3K3amMeHy - 36 36 72
Bun npomesxyTounoii aTtecrauny (3a4€T, 5K3aMeH) 3au K3 JK3
O6mas TpynoémkocTs gac 108 216 180 504
3a4éTHBIe eTHHHIBI TPYAOEMKOCTH 3 6 5 14
5. CONEP)KAHUE JUCIUTLIAHBI
5.1. Pasjenpl AHCUMILITHHLI H BHABI 3aHATHI
Tabnuua 5.1.
No HaumenoBanue pasznena 1 3 1P | cpc Bcero | @wopmupyembre
JHUCLHIUTHHBI qac. | KoMmeTeHUHH
IlepBblii cemecTp
1 | Mexanuka 12 10 10 24 56
5 Monexynapras ¢usznka u Tep- 12 g g 24 52 OITK-1
MOJHHAMHKA
Bropoii cemecTp
3 | DIeKTpUYEeCTBO M MATHETH3M 20 20 16 44 100 OITK-1
4 | KosiebaHust ¥ BOJIHBI 16 16 12 36 80
Tperuii cemectp
5 | BoaHoBasd ontuka 16 12 8 28 64
6 | KsanroBas onrruka 8 10 4 18 40 OITK-1
7 | AtoMHas ¢u3uka 8 10 4 18 40
8 | Beero: 92 86 62 | 192 | 432
Uroro: 432 yaca
4
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5.2. Conepxanune pa3e/10B AUCIMILIHHBI (110 JEKIHSIM)

Tabnuna 5.2.

No Haumenosanue Tpynoém- | ®opmupye-
v pazaena Conepsxanue pasena KOCTh Mble
JHCLHILIMHBI (uac.) KOMNETeHUHH
IlepBbiii cemecTp
1 | Mexanuka 1.1. ®usnka kak pyHaaMeHTaIbHAS HayKa. 12
1.2. Kunemaruka.
1.3. JluHaMuKa MaTepuaibHON TOYKH.
1.4. 3aKoHBI cOXpaHeHHs!,
1.5. MexaHuka TBepioro tea.
1.6. OCHOBBI PENSITUBUCTCKONW MEXaHHKH. OIK-1
2 | Moaexyasip- | 2.1. YpaBHEHHUS COCTOSHUS HICAIBHOTO ra3a. 12
Hast pusuka u | 2.2. VzonponeccsL.
TepMOIUHA- 2.3. Kimaccuyeckue CTaTHCTHKH.
MHKa 2.4. SIBnenwust nepenoca.
2.5. ObpaTtuMsele H HeOGpaTUMBIE IIPOLIECCHL.
2.6. DHTpomHSL.
Bropoii cemecTp
3 | DaekrpHuye- 3.1. DrexTpocTaTHuecKoe I10je B BaKyyMe. 20
CTBO M Mar- | 3.2. DIeKTpOCTaTHYeCKOEe MHOJe B JHIJIeK-
HETH3M TPHKE.
3.3. IlpoBOHHK B 37I€KTPHYECKOM TTOJIE.
3.4. DHeprust HMeKTPUUECKOro MO,
3.5. IloCTOSIHHBIH 3/IeKTPHYECKHiT TOK. OITK-1
3.6. MarauTHOe 11ojie B Bakyyme.
3.7. MaruuTHOE 110JI€ B BEIIECTRE.
3.8. DneKTpoMarHuTHA WHIYKIIUSL.
3.9. VpaBuenus Maxcaea.
4 | Konebanust u | 4.1. Konebanus. 16
BOJIHBI 4.2. Bonnbl,
Tpertnii cemectp
5 | Boxnosas 5.1. Uutepdepenius crerta. 16
ONTHKA 5.2. Tudpakmus ceera.
5.3. INonsipuzanus ceera.
5.4. Cpo¥icTBa M OCOOEHHOCTH pacnpocTpa-
HEHHs CBETOBBIX BOJH B PA3JIHYHBIX Cpeax.
Jlucnepcus caera. OIK-1
6 | KpauroBsas 6.1. TertoBoe u3nyuenue. 8
ONTHKA 6.2. GOTOHEL.
7 | Atomuas ¢n- | 7.1 Boposckas Teopus aToMa. 8
3MKa 7.2 DeMeHTBI KBAHTOBON MEXAHUKH.
7.3. HepaBHOBecHble MakpocucTeMbl. CroH-
TAHHOE H BBIHYKJACHHOE H3TYYCHHS.
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5.3. Pazjean! AHCHHILIMHBI U MEXKIHUCHHILUIHHADHBIE CBA3H ¢ 00eCIeYHBAIOMHMHE
(mpenburymumn) 1 obecniednBaeMbIMH (II0CE Y IOHIMMH) THCIHILTHHAMH

Jlnst ocBoenma pa3nenoB JUCHUMILIMHBL «DH3KKa» HEOOXOAMMBI 3HAHHSA, MOTYYCHHBIE B
HIKOJIC H MOJTy4aeMble NapauIeIbHO IIPH H3YYEHUH JTUCHHIIMHB « MaTeMaTHYeCKHH aHaIHu3y.

Paspenbl mucmumminer «Du3nka» CBA3aHBL ¢ pazienamu nociedyrouux macumml «Tpo-
$eccuonansbroro nukna (6azosoit obuenpodeccHonanbHON YacTu)» pabodero yueGHOTo IUIaHa:

Tabmuna 5.3,

Pazneant puzuxkn 12131 4l5!l6!7
Jncunnmmnan:
Pajmomatepuaiisl ¥ palHOKOMITOHEHTEI a R e e e
DNIEKTPOHHKA + 0+ |+ + |+
OcHOBBI TEOpHH LeTeH + |+
DIEKTPOIMHAMHKA H PaCIPOCTPaHEHHE PaIHOBOJIH + + 1+
PajnotexHudeckue UEIH H CHTHAIBI S e e Bl
CXeMOTeXHHKa aHAIOTOBBIX YIEKTPOHHBIX YCTPOHCTB i R e
YcrpoiicTsa cBepX BbIcoko# yactorsl (CBY) u anTenust + |+
PagHoTeXHHYECKHE CXEMBI i e e
be3onacHOCTh XH3HENEeATeNbHOCTH S i e e +

5.4. CoorBercTBHE KOMIETEHIHIT, POPMHPYEMBIX NPH H3YYEHHH JUCIHILIHHDLI, H BH-
J0B 3aHSITHH

Tabmua 5.4.
[lepeuenp Bunet 3angThii
KOMIIETEHITHH JI113 | JIP | CPC

DOpMBI KOHTPOJIS

Ompoc. Tect. KonTpomnsaas pabota (KOIIOKBUYM).
OIIK-1 + + ]+ + | 3amuTa nabopatopHoit paGoThl (TecT, YCTHBIH O
poc). DK3aMeH.

6. METO/IbIl © ®OPMbI OPTAHHU3AIIMHA OB YUYEHUS

JUst ycremHoro ocBOEHMs JIMCHHILIHHBI IIPHMEHSIOTCS pa3iHyYHble 06pa30BaTENbHBIC
TEXHOJIOTHH, KOTOpbIe OOECHEeYUBAIOT JJOCTHKCHHE IIAHUPYEMBIX PE3YJIBTATOB OOYUEHHS CO-
IJIACHO OCHOBHOM 00pa3oBate/bHOM MporpaMme, ¢ y4€ToM TpeGoBanuil K 00BEMY 3HAHHI B HH-
TEpPaKTHBHOH dopme.

6.1. TexHOI0rUM HHTEPAKTHBHOIO 00y Y€eHHSA IPH PA3JIHYHBIX GOpMAX IHAHUI

Tabnuua 6.1.
@opwmer | Jlekiuu | Ilpaktuueckue | JlaGoparopHble Beero
MeTtonpl (dac) 3aHATHSA (Jac) paboThl (4ac) (gac)
ObcyxaeHne npe3eHTaliu | 10 4 14
JEMOHCTpPAIlHH ONIBITOB
Pabora B koManie 20 20
YCTHBIN OIpoC UM TECTHPO-
BaHHeE [TPH JIONYCKE H 3aLIHTE 10 10

n1abopaTopHBIX padoT
[Ty6nuynas 3ammra u pazbop

Y JIOCKH HHJUMBHIYJIbHBIX 9 9
TBOp‘I@CKHX 3alIaHHﬁ H TCCTOB
HTOFO HHTCPAKTHBHBIX 3aHsA-
P 5 10 9 34 53
TH
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Tabauua 7.1.

7. JABOPATOPHBIA IPAKTUKYM

Ne
/i

Ne paznena
JHCHHUTITHHBI

Haumenosanue naGopatopHbix pabot

Tpyno-
EMKOCTH
(dac.)

OIK

IlepBblii cemecTp

3HAKOMCTBO ¢ H3MEPHTEIBHLIMU TPHOOPaMH.
Metonuka 06paGoTkH pe3ynbTaToB H3Mepe-

HUH.

Teopus norpemHocTeit H3MepeHnil.

2

Kunematnka PaBHOYCKOPEHHOTO
BpalleHHs.
Jlunamuka mastHiKa O6epbeka.

Hsyyenne pacnpenenenus Makcpei-
Ja.

OnpeneneHne OTHOIIEHHS TEIIOEM-
Koctel raza MetomoMm KreiimaHna-
Je3opma.

Bropoii cemectp

MsyueHnue snexTpocTaTHUECKOro ImO-
JISL.

H3yuenne cBOWCTB [UIJIEKTPHKOB B
TOJIE MJIOCKOTO KOHICHCATOPA.
M3yvenne MarHUTHOTO 1OJIA KPYTOBO-
ro ToKa.

Onpenenenre  ymenbHOro — 3apsiia
3JICKTPOHA METOJOM MarHeTpOHa

16

CrnoxeHne B3aHMHO IepPIeHIUKYJIAp-
HbIX Kosiebannit. Gurypsr JTuccaxy.
M3yyenne 3aTyXaromux seKTpoMar-
HUTHBIX KOJIeOaHHH.

M3ydeHne BBIHYKICHHBIX JIEKTPO-
MArHUTHBIX KOJIeOaHHIl.

12

Tperuii cemectp

WMsyvenne naTepdepeHiny nazepHoro
usitygenus. Onsit FOnra.

Msyuenne qudpakunu nazeproro u3-
Jy4eHUs OT HIEIH U HHUTH.

Bremnuit dotoaddexr. Uzyuenue
3akona CToneToBa H nposepka ¢op-
MyJIBI DHHINTEHHA.

M3y4enue criektpa aToMOB BOI0poJa.
(ITocrosnnas Pugbepra).

OIIK-1
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8. NIPAKTMKTUYECKHE 3AHSITUSI (CEMHUHAPBI)

Tabnuna 8.1.
Ne Ne paznena . Tpyno-
e I HauMeHOBaHHE IPAKTUYECKUX 3aHATHIH E€MKOCTb OIIK
(gac.)
IlepBbliii cemectp
[ 1 KuneMaTuka mocrynarensHOro H Bpalareb- 2
HOTO JABHKEHHS
2 3aKOHBI JMHAMHKH IIOCTYHATENLHOTO U Bpalla- 2
TEJILHOTO JIBH)KCHUS
3 Pabora H sHeprus 2
4 3aKOHBI COXPAHEHHS HMIIYJILCA, MOMEHTA HM- 2 OIK-1
IIyJIbCA U 3HEPTHH
5 PenaruBucrckas Mexanuka. Teopust oTHOCH- 2
TEJIBHOCTH
6 2 H3zonponeccst, TeNnI0éMKOCTh MHOTOATOMHBIX 2
ra3oB
7 Pacnpenenenns Maxkcseia u BonpiiMana 2
8 IlepBoe Hayano TepMoIMHAMUKH, [HKITBL 2
9 Bropoe Havano TepMouHaMHKH. DHTpoNHs 2
Bropoii cemectp
10 3 3axoH Kynona 2
11 Hanpsox€HHOCTE snekTpudeckoro mons. Teo- 2
pema ["aycca
12 [otennuman. Pabora cun anekTpocTaTHuecKoOro 2
] OJIs
13 Bewiectso B anekTpocTarnyeckoM nose. Jiek- 2
TpoeMKOCTh. KoHJeHCaTOpEI
14 3axons! Kupxroga s nienei nocrostHHOrO TO- 2
ka. [InotHocTs Toka. K.n.a. ucrounuka toka
15 Maruunthoe one. 3akou bruo-Casapa-Jlamaca 2
16 Cuna Amnepa. Cusna Jlopenna 4
17 IIpuMenenne TeopeMbl 0 HHPKYJIAIHA BEKTOPa 2 OIl1K-1
MarHHTHOH MHAYKIHH JUIS pacuéTa mojiei
18 MarnutHoe 1osie B BelecTne 2
19 DJIeKTpOMarHuTHAS HHIYKITHS 2
20 DHeprus MarHUTHOTO MOJs 2
21 YpasHenust Makcseiuta 2
22 4 ["apmonnueckue xonebanus. CliokeHue rapmMo- 2
HHYECKHX KoJleOaHmi
23 3aryXalolme JIeKTPOMarHuTHEIE KOJeOaHus 2
24 BhInyx/IeHHbIe JIeKTPOMArHUTHEIE KONeOaHus 2
25 DJIEKTPOMarHUTHBIE BOJIHEI 2
26 Ddodexr omepa 2
Tpertnii cemectp
27 5 I'eomeTpHueckast u ontHyeckas pazHocTh X0aa 2
nydet
28 Hureppepenuns crera 4 OIIK-1
29 Hudpaknus ceera 4
30 Honstpuzarust ceera 2
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31 6 Tennoroe uzyuenne 2
32 Buemnuit dorosddexrt 2
33 Addext Komnrona 2
34 DotonbL. Mntysse ¢otona. [Janenue ceera 2
35 Topmosnoe penTreHoBCKOE H3TyUeHIe 2
36 7 Teopus atoma Pesepopna-bopa 4 OI1K-1
37 CriekTphl atomos. Popmyna bansmepa 2
38 XapaKTepHCTHUYECKOE PEHTTEHOBCKOE H3JTyde- 2
HHe. PeHTreHoBcKue creKTph
39 CrioHTaHHOE H BBIHYXKIEHHOE H3TydyeHus. Ko- 2
>bdurents DitniTeiina
9. CAMOCTOSTEJBHAS PABOTA
Tabmmima 9.1.
Ne | Nopaszena Tematnka camocrositensnol paGo- Tpyno- KonTposs
O ThI emkocth | OIIK | Bemoanenus
(Oemanuzayus) (4ac.) padoThI
1 1-7 Omnpoc. Tec-
Tbl. KoH-
I[TpopaboTka eKImonHOro Mate- 37 TPOJIBHEIC
puaia paboTel
(KOJTOKBHY-
MEI).
2 1-7 TecTr1, n0-
IToaroToBKa K MpakTHYECKHUM 3a-
43 MalllHUe 3a-
HATHSIM
OIK-] o
3 1-7 Brmonuenne uHuBHIya pHbIX 2 ITporepka /13
TBOPYCCKUX 3aaHuii
4 1-7 lonroroBka k KOHTPONTBHBIM pa- 24 ITpoepka
0oTaM M KOJIIOKBHyMaM pabot
5 1-7 . Omnpoc. Tecr.
lloaroroBka or4éros no naGopa-
62 3amuTa oT-
TOPHBIM paboTaM 0
9ETOB
6 1=7 [ToarotoBka u ciaua sk3ameHa 72 Ompoc.
DK3aMeH.
Hroro: 264 yaca

TIEPBBIM CEMECTP
Tembl nHAMBHAYAILHBIX TBOpUYecKHX 3amanmii: 1. Kunemaruka MarepHabHOH TOYKM;
2. lanaMHKa MOCTYNATeNbHOIO IBHKEHUS; 3. Jlanamuka BpamartensHoro ABHKeHNS; 4. 3aKOHDI
COXpaHeHHs B MexaHuke (0e3 BpamarensHOro JBrkeHHs), 5. Knaccuueckie CTaTHCTHKH;
6. Tepmonunamuxa; 7. [Torenuuan u pabora.
Tembr 1 m 2 kourponsnwix pabor: 1. «Kunemaruka MaTepHATBHOH TOYKHY;,
2. «/luHamMuKa TOCTYNATENHHOrO IBHKEHHSY, 3. «/lAnaMHKa BpalaTeNbHOrO JIBHIKCHHUSY,
4. «llotenunan u pabotay; 5. «Pabora u BHEPrus. 3aKoHbl coXpaHeHHs»; 6. «Kiaccuueckne
CTATHCTHKMY; 7. « TepMoaunaMuka.
Tempr 1-ro 1 2-ro kostokBHYMa: 1. «Mexanukay; 2. «Monexynapras Gpusnka u TepMo-
JUHAMHUKAY,
BTOPOW CEMECTP
Tembl HHAMBHIYAIBHBIX TBOPYECKHX 3agaHmi: 1. 3aKoH Kynona; 2. Diekrpocraruka;
3. MeTajuiel 1 AUOIEKTPHKH B 2JIEKTPUUYECKOM nojie; 4. Marnutocratuka; 5. [Ismkenue 3apsios
H TOKOB B MaTrHUTHOM M0JI¢; 6. DJeKTpoMarHuTHas uHAyKuus:; 7. Konebauus o BoIHbL.
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Tempb1 1 u 2 kouTpoabubIx padot: 1. «3akon Kymonayn; 2. «Metainb 1 JINDJIEKTPHKH B
BJIEKTPHYECKOM HoJe»; 3. «Maruutocratnkay; 4. «/[BHXKeHHe 3apsloB H TOKOB B MarHHTHOM
nosiey; 5. «DneKTpoMarHuTHas HHAYKUMS Y, 6. «KoneGanusg u BOJIHEDY; 7. « BonHBIY.

Tembr 1-ro M 2-ro Kos10oKBHYMOB: 1. «DekTpocratnkay; 2. «DJIEKTPOMArHETH3M »;
3. «Konebanus u BOJHBIY.

TPETUI CEMECTP

TeMbl HHAMBHAYAJILHBIX TBOPYECKHX 3ajgaHuii: . Hnreppepenims; 2. Iudpaknus;
3. Tennosoe usnydenne; 4. Baewnuii gorospdext. dddexr Komnrona; 5. Kpantopas MexaHu-
Ka;, 6. ATOMHBIE CIIEKTPBI.

Tembr 1 u 2 xourposbubix pabor: 1. «Mutepdepenuus»; 2. «Qudpakuus cseray; 3.
«Bosmosas onruxay; 4. «Temnosoe usnydenue»; 5. «Buemmnuii dotoadpexr. Ippext Komrrro-
Hay; 6. «kKBanToBas MexaHuka»; 7. K ATOMHbIE CHEKTPbD}.

Tembrt 1-ro u 2-ro xosrokBUYMOB: 1. «BoHoBast onrukay; 2. «TermoBoe U3JIYUYCHHE U
aTOMHBIE CHEKTPhI»; 3. «KBaHTOBas usmkar.

10. IPUMEPHAS TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npenycMoTpeHo yue6HBIM IIAaHOM

11. BAJUIBHO-PEMTHHI OBASI CHCTEMA

Ocymectansercs B coorercrBun ¢ [losoxenHemM o mopsuke HEmoab30BaHHUS peiTHH-
rOBOIl CHCTEMBI /115l OLEHKH yCIIeBAEMOCTH CTY€HTOB (IIPHKa3 pekropa 25.02.2010 Ne 1902)
¥ OCHOBaHa Ha GAJIbHO-PEHTHHIOBOM CHCTEME OLEHKH YCIIEBAEMOCTH, JerctByromeii ¢ 2009 r.,
KOTOpas BKJIHOHACT TEKYIIMH KOHTPOJIb BBINOJIHEHHS IEMEHTOB 0OBEMA AMCIHIUIHHE] O HJie-
MEHTaM KOHTPOJIS ¢ NOABEAEHHEM TeKyILero peiTunra.

B nepsom cemectpe no aucnumimne «duznka» npeaycMoTped 3a4€r. Ilo okoHyanuu ce-
MeCTpa CTy/eHT, HaOpaBlMH MeHee 50 GaioB, CUMTAETCS HEYCHEBAIOIIHM, He OJIyYHBIITHM
3a9€T. CTyAeHT, BHINOJIHHBIIHIT BCe 3aI/IAHHPOBAHHBIE JaboparopHbie pa6oTbl 1 HaOpas-
wuit cymmy 50 1 Hosiee 6aIoB, MONyYaeT 3a4ET «ABTOMATOM .

ITo mucuummune «@u3KuKa» NpoBefeHHE YK3aMeHa BO BTOPOM H TPETBEM CEMECTpE SBJIS-
etcs obs3arenbHbIM. [Ipy 9ToM GanibHas oneHka B cooTHomennd 70/30 pacnpejensercsa Ha JIBe
COCTABJIAIONIHE: CEMECTPOBYIO U OK3aMeHAHOHHY0. T.e. 70 GanioB MOXKHO ITONYYHTh 3a TEKY-
ugyto paboty B cemecTpe, a 30 GasioB — 3a OTBETHI Ha K3aMeHe.

JU1st CTUMY TMPOBAHHS TTAHOMEPHOCTH PaboTHl CTYACHTA B CeMeCTpe BBEJIEH KOMIIOHEHT
CBOCBPEMEHHOCTH, KOTOPBIH MPHMEHSETCA (CyMMHPYETCs) TOMBKO IS CTYICHTOB, 6e3 orno3a-
HUH OTYHTBIBAIOLIHXCS 110 TIPOMEXYTOYHBIM deMEHTaM KOHTPOIS (TeCThl, [IpaKTHYecKne pado-
Thl, KOJUIOKBUYMBI).

Ha npotsbkennn Bcero cemecrpa Tekymas ycneBaeMOCTb OIEHMBAETCS TOIBKO B Gauiax
HapacTarOIKM HTOTOM, B TOM YHCJIE H Pe3yJIbTaThl KOHTPOILHBIX TOUYEK.

Texymuit KOHTPOJIb U3YYEHHS JHCIUILUIMHBL B KAKIOM CEMECTPE COCTOUT U3 CIIEAYIOIIHX
BHJIOB:

— KOHTPOJTb 33 YCBOCHHEM TEOPETHYECKOI'0 MaTepHalia — MpoBejeHHe 4 MHChMEHHBIX KOH-
TPOIBHBIX paboT U KOJUIOKBHYMOB;

— KOHTpOJIb 33 MPABHJIBHBIM BLITOJHCHHEM [IPAKTUYECKHUX PAabOT — HpOBeJeHHE HA IIPaK-
THYECKHUX 3aHsTHAX 5 — 7 TECTOB;

— KOHTPOJIb 33 BBIIOJIHEHHEM JIA00PATOPHBIX paboT.

ITo pesynbraram TekyIero KOHTPOIA GOPMHpPYETCH JOMYCK CTYIEHTA K HTOTOBOMY KOH-
TPOJIFO — 3K3aMEHY TI0 IMCHHMIUIHHE. DK3aMEH OCYIIECTBIISETCS B BHJE OMPOCA MO TEOpeTHYe-
CKOHM 4aCTH TUCUHTLIHHEL

B cocraBe cymMmbl GamioB, HOSy4eHHOH CTYAEHTOM 110 JHCUMILIHHE, 3aKaHYHBAFOMICHCS
SK3aMCHOM, SK3aMCHAIHOHHAs COCTABIIAIOIIAS J0JKHA ObITh He MeHee 10 Gamios. B nporuHOM
ClIydae 5K3aMeH CHUMTACTCA HE CIAHHBIM, CTY/EHT B ycTtaHoBaeHHoM B TYCVYP nopsjke o6s3an
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ero nepecyats. [Ipu HeynoBaeTBOPHTEIBHON cade dK3aMeHa (MeHble 10 6aioB) UM HesBKe
CTYACHTA HA DK3aMCH DK3aMEHAIMOHHAs COCTABJIAIONIAs IpUpaBHUBaeTes K Hy o (0).

ITo mucumniunae «dusukay» nposejienHe dK3aMeHa Bo 2 1 3 ceMecTpax asitercs o0s3aTein-
HBIM. DK3aMEHAUHOHHBIH GHIICT COMEPKHT TPU BOIMpoca. MaKCHMaTbHAS Ol[EHKA 32 KAXKIbI BO-
npoc coctapiser 10 6annos. MakcuMaibHas JK3aMeHAlHOHHAA OlleHKa cocTasiger 30 6aLIoB.

B rabnunax 11.1. 1 11.2. conepxarcs npuMeps! pacipenesieHus Gauios s TUCIUILTHHbL
«@U3HKa» B TCUCHUH TIEPBOTO CEMECTPA, 3aBEPLIAIOLIETOCS 3a4ETOM, H JUI BTOPOLO | TPETHETO
CEMECTPOB, 3aBEPHIAIOIIMXCS IK3AMEHOM.

Tabauua 11.1. Pacipenenenne GauioB B [IepBoM ceMecTpe H3yUeHHS bu3nKn

. . | MakcuManeHbIit
MakcuMaibHblll | MakcUMaIbHBIH
9 Oasur 3a nepuon | Bceero
DneMeHTHI yyeOHOH Jies- Gajt c Hawasa | Gas 3a mepHoN
mexay 2 KT u 3a
TEJIBHOCTH ceMecTpa J10 Mexay 1 KT u 2 KOHIIOM CeMeCT- | cemect
marer 1 KT KT p
pa
ITocelenue zansruit 4 4 4 12
UnusuayanbHBIE TBOD-
AUTBHILY P 9 9 6 24
JeCKHe 3alaHus
Konrposnsusre paboTel Ha
P p 15 15 30
IIPAKTHYECKUX 3aHATHAX
KostokBuymel 15 10 25
KomrionenT cBoerpeMen-
P 3 3 3 9
HOCTH
Hroro MmakcumymM 3a me-
y 31 31 38 100
pHO:
Craya sx3aMeHa -
Hapacrarmum urorom 31 62 100 100

Tabmuua 11.2. Pacnpenenenne 6amios Bo BTopo

M H TPEThEM CEMECTpax H3Y4CHHUS ¢)H3I/IKH

. .. | MaxcumasbHBIi
MakcumanpHb | MakcuMansHbIi
. Oasut 3a mepuon | Bceero
DneMeHTH yueOHOH 1es- Oann ¢ Havasla | Gayul 3a mepHo
Mexay 2 KT u 3a
TENBHOCTH cemMecrpa 10 Mexnay 1 KT u 2 KOHIIOM cemecT- | cemect
nater 1 KT KT P
pa
[ocemenne 3ansThii 1 1 1 3
WMunuBunyansasle TBOD-
FHBHILY P 5 5 5 15
YecKHe 3a/1anus
KonTponsHsie paboTsl Ha 6 6 12
NPaKTHYECKUX 3aHATHAX
Bemonnenne naboparop-
HBIX padOT U 3alIKTa OT- 9 9 7 25
4eTOB
KomtoxksuyMbi 6 6 12
KomiioHeHT cBoeBpemen- 1 1 1 3
HOCTH
Hroro Maxcumym 3a me-
y pp) 22 26 70
pHox:
Cnaua sK3ameHa 30
Hapacrawumum nrorom 22 44 70 100
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Tabmuua 11.3. Tlepecuer 6a/lioB B OLEHKHU 3a KOHTPOJIBHBIE TOUYKH

bajuibl Ha 1aTy KOHTPOJILHOM TOYKH Ortenka
He menee 90% ot MakcnManbuoii cymmsl Ha naty KT 5
Ot 70% 10 89% o1 MakcUMallbHOI cyMMBI Ha gaty KT 4
Ot 60% 10 69% ot MakCUMasIbHOH CyMMBI Ha faty KT 3
Menee 60% o1 MakcHManbHOMN cymmbl Ha gaty KT 2

IIpeoGpasopanue cyMMb! 6aI0B B TPaTHITHOHHYO OLICHKY H B MEXKIYHApOIHYIO OYKBEH-
HYIO OLEHKY (Tabanua 11.4) MPOUCXOAUT ONHH pa3 B KOHIIE CEMeCTpa TOJIbKO MOCHE MogBene-
HHSA HTOrOB U3YYCHHS NTHCUHIUIMHEI « PU3HKAY, T.€. [IOCIIE YCMEeIHOH CIa4u IK3aMeHa:

Tabnuna 11.4. Ilepecuer UToroBoit cyMmsi Ganios B TPAHUIHOHHYIO B MEXK/YHAPOIHYIO OLEH-

Ky
Ouenxka (I"OC) Hrorosas cymma Gauios,
YUYHTBIBAET YCIEIUIHO Onenka (ECTS)
CAAHHBIH 3K3aMeH

5 (OTIUYHO) 90-100 A (oTiH4HO)
85-89 B (ouens xopomo)

4 (xoporo) 75-84 C (xopomo)
70-74
6569 D (ynosnerBopurensno)

3 (ynonaeTsoprTe LHO) 60—64 E (nocpenctBenno)

2 (Hey10BIETBOPHTEILHO) Hmxe 60 6aiios F (HeynoBneTBopuTENLHO)

12. YHEBHO-METOAHYECKOE U HHO®OPMALIMOHHOE OBEC-
INEYEHUE JUCIOUITJIMHBI

12.1. OcHoBHas JuTepaTypa:
1. Casenves U.B. Kypc obmeit gpusuku: yueSHoe mocobue s BTY30B: B 3 1. ~ 7-¢ m31.,
crepeotun. — CI16.: Jlans, 2007.
T. 1: Mexanuka. Monexynsipsas ¢pusuka. — 432 ¢. (B 6ubmmoreke — 155 9K3.).
T. 2: Onextpudectso 1 Marnetusm. Bommbl, Onruka. — 496 c. (B 6ubnnoreke — 148 7x3.).
T. 3: KsanToBas ontika. Atomuas ¢pusnxa. Gusuka TBEPIOTO Tena. Pu3nka aToMHOTO
A1pa ¥ STEMCHTAPHBIX YacTull. — 317 ¢. (B 6ubnuoreke — 151 2k3.).
2. CuByxun JI.B. O6muit kypc ¢pusukn: yueGHOe mocobue s BY30B B 5 T. — M.: ®u3mar-
aut, 2005-2006.
T. 1: Mexanuxka. — 5-e u3s., crepeotuil. — M.: ®usmarnut, 2006. — 560 c. (B 6ubmo-
Teke — 101 ak3.).
T. 2: Tepmonuuamuka u MosekyIapHas Gu3HKA. — 5-¢ u3J1., Henp. — M. @usmariur,
2006. - 543 ¢. (B 6ubanorexe — 100 7K3.).
T. 3: Dnextpuuectso. — 5-¢ w3y, crepeornn. — M.: Ousmariut, 2006. ~ 654 c. (B 6u6-
anoreke — 100 9x3.).
T. 4: OnTuka. — 3-¢ u3g., crepeotum. — M.: Ousmariur, 2005, — 791 c. (B 6ubmoreke
- 101 ax3.).
T. S: Atomuas u suepuas ¢usmka. — 3-e u3x., crepeoTHI. — M. Ousmatiur, 2006, -
782 c. (B 6ubimotexe ~ 100 5k3.).
3. 3ucman I'A., Tonec O.M. Kypc obmeit ¢uzuku. B 3-x TT. [DneKkTpoHHBIH pecypc] —
CI16.: Jlans, 2007.
T. 1: Mexanunka. Monexy:sipuas dusuxa. KoneGanus u Bonnsl. — 7-¢ w3 — 352 ¢. Pe-
KHM Joctyna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=505.
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T.2: DnektpuyectBo u MarHeTus™m. — 7-¢ w3 — 352 c¢. Pexum nocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=151 ¢ KOMIIBIOTEPOB

TYCVYP.
T. 3: Ontuka. Ousnka atoMoB H MoJeKysl. DU3MKA ATOMHOTO SApa H MHUKPOYACTHIL, —
6-eu3n.  -512c.  Pexum goctyma  on-line ¢ KoMmiprotepos  TYCVYP:

http://e.lanbook.com/books/element.php?pl]_cid=25&pl1 id=508.
12.2. lononnurensHas qurepartypa:

1. Casenwen U.B. CGopuuk BOpocoB | 3aay 1o o6mei ¢msuke. [DnexTponnslii pecype] ~
5-¢  m3a., crepeorun. - CII6.: Jlams, 2016. - 292c¢. Pexum joctyna  on-line:
http://e.lanbook.com/books/element.php‘?pllﬂcid=25&pll_id=71766 ¢ koMneoTepos TYCVYP.

2. Mponos N.E. Mexanuka. OCHOBHBIE 3aKOHBI. — 8-€ H3]L., crepeotuil. — M.: BUHOM. Jla-
Gopatopus suauuit, 2006. — 309 c. (B 6ubnnoreke — 99 9K3.).

3. Uponos N.E. ®usnka makpocuctem. OCHOBHbBIE 3aKOHDL, — 3-¢ H3/., cTepeoTHil. — M.: BU-
HOM. JlaGopatopus 3uauuit, 2006. — 207 ¢. (B 6ubnuorexe — 50 9K3.).

4. Uponos H.E. DsnexrpomarteTssm. OCHOBHBIC 3aK0oHBI: YueGHOe nocoGue IUIS BY30B. — 5-¢
u3z. — M.: BUHOM. JlaGopatopust 3nanuit, 2006. — 319 ¢. (B 6ubauorexe — 101 9K3.).

5. Mpomos WL.E. BonxoBsle mporiecchl. OCHOBHBIE 3aKOHBI y4eOHoe nocobue. — 3-¢ u3m. — M.:
BUHOM. Jla6oparopus 3nauuii, 2006. — 263 ¢. (B 6ubmuoreke — 100 IK3.).

6. Uponos U.E. KsanroBast pusuka. OcHOBHBIE 3aKOHBL YueGHOE OCOGHE LIS BY30B. — 2-€
u3jL, pon. — M.: BHHOM. Jla6oparopust suanmii, 2004. — 256 ¢. (B 6ubanorexe — 100 9K3.).

7. Upono ML.E. 3amaun mo obuwieit ¢pusnxe: Yuebuoe nocobue s BY30B. — 7-¢ H3]., CTe-
peotun. — M.: BUHOM. JlaGoparopus 3uauuit, 2007. — 431 c. (B 6ubnnoteke — 496 9K3.).

8. Hepros A", Bopo6sés A.A. 3anaqnuk no ¢pusmke: YueGroe nocobue wis BTY30B. — §-¢
U311, mepepab. u jor.—~ M.: dmsmatiut, 2007. — 640 c. (B 6ubanoreke — 99 9K3.).

9. Bomekenmrreiin B.C. COopuuk 3anay 1o obwemy Kypey buszuku: Yuyebnoe nocobue mis
BTY30B. — 12-e u3z1., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuorexe — 148 9K3.).

10. Koseipes A. B. Kype stekimit o dusnke: VaeGuuk. — Tomck: TYCVP, 2007. - 421 ¢. (B
Oubnnotexe — 697 k3.).

11. Kanaummxos H.I1., Koxesurnkor HM., ®usuka. HnrepreT-TecTupoBatne 6a30BbIX 3HAHMIL.
[Dnexrpormbit pecype] —1-e m3m —CII6.: Jlams, 2009. —160c. Pexmd Joctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172 ¢ kommstotepoB TYCVYP.

12. Jlozosckmit B.H. Kypc ¢usuxu. B 2-x TT. [DnexTporust pecype] — 6-e msa., ucnp. u
qori. — CI16.: Jlans, 2009.

T. 1: Ousuyeckne OCHOBBI MeXaHHKH. DJICGKTPHYECTBO M MarHeTH3M. DH3HKa Koje6a-
HUH u BojH. —576c¢. Pexum goctyma on-line ¢ KoMiproTepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=236.

T.2: KpantoBas ¢ms3nka. CratucTuueckas ¢usuka u TepMoguHamuka. CoBpeMeHHas
bu3nyeckas KapTHHA MHpa. - 608 c. Pesxxum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ KOMITBIOTEPOB
TYCVYP.

13. CaBenpes 1.B. Kypc obmedt gmsuxi. B 3-x TT. [Onextponnsiii pecype] — CI16.: Janp, 2011.
T. 1: Mexannka. Monekynspras ¢usuka. — ll-e w3, crepeorurnt. — CII6.:
Jlaup, 2011.-432¢c.  Pexum jgoctyna on-line ¢ KoMinbroTepoB  TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2038.

T. 2: Dnexrpuyectso u Marnerusm. Bosmer. Ontika. — 11-e w3, crepeotun. — CII6.:
Jlawp, 2011. —-496c. Pexum jgoctyma on-line c KoMmiprotepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2039.

T. 3: Keanrtopas ontuka. ATomnas ¢pusuka. Ousuxa TBEpIOro tena. GU3uka aToMHOro
SApa U SIEMEHTApHBIX YacTHIl. — 10-e u3x., crepeorun. — CI16.: Jlauns, 2011. — 320 ¢,
Pexum Joctyna on-line c KOMIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=2040.
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14. @puwm C.3., Tumopesa A.B. Kypc o6meit ¢pusnku. B 3-x TT. [DnexTpoHHEI pecype] —
CI16.: Jlans, 2009.

T. 1: ®Ousuyeckne ocHOB MexaHuKH. Monekynspaas ¢pusnka. KomeGaHnus u BOJIHBL —

13- wm3n., crepeorun. — CII6.: Jlanb, 2009. — 480 c. Pexum JocTyna on-line:

http://e.lanbook.com/books/element.php?pl] cid=25&pll id=416 ¢ KOMIHBIOTEPOB

TYCVYP.

T. 2: DnexTpuueckyre U dJeKTPOMarHETHUECKHE SBJICHUS. — |2-¢ H3J., CTEPEOTHII. —
Cli6.: Jlaup, 2009. —~ 528 ¢. Pexum JOCTyIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 ¢ KOMITBIOTEPOB
TYCVP,

T. 3: Onruka. Atomuas dusuka. — 10-e usn., crepeoruir. — CI16.: Janb, 2009, — 656 c.
Pexum Jocryna on-line c KOMIIBIOTEPOB TYCYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll id=419.
12.3. Yyebno-veToanueckne nocobus v NporpaMMHoe obecredeHme
1. Yuebno-memoouueckue nocobus ona npakmuueckux 3anamuii u camocmoame ol
pabomet [D71eKTPOHHBIA pecypc]:

2.1. Yyxkos [O.I1. PaGota u 2Heprus. 3aKOHBI COXPAHEHHS B MEXaHHKE: COOpHHK
3anad Ui HpakTHIeckuX 3aHATHH. — Tomek: TYCVYP, 2010. — 24 ¢. Pesxum nocryma cBo-
Sonubi s ckaunBaHus: http://edu.tusur.ru/training/publications/1100.

2.2, Jlayun A B., Marasusnukos AJL., Tposu JLA. Mornexynspras dusuxa: CGop-
HHK TECTOBBIX BONIPOCOB JUIA CAaMOCTOSTEIBHON PabOTHl U JUTA NPAKTHYECKHX 3AHSATHI, —
2009. 30c. Pexum JocTyna cBOOOTHBIH JUTS CKauHBaHHS:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlauun A.B., Marasuunuxos A.JL., Opsosckas JI.B. Tepmonnnamuka. Yacrte 1:
COOpHHK TECTOBBIX BOTIPOCOB JUIsS CAMOCTOATENBHOH paGoThl H ISt IPAKTHYECKHX 3aHsI-
M. —  2009. 43c. Pexum  jmoctyma  cBOGOMHBIA  JUIN  CKAYHBANHS:
http://edu.tusur.rw/training/publications/1235.

2.4. T'aneera A.W., Jlauun A.B., Marasunauxos A.JL Tepmomunamuka. Yacte 2:
COOPHHK TECTOBBIX BONPOCOB UL CAMOCTOATENBHON paGoThl H IS IIPAKTHYECKHX 3aHsi-
i, - 2010.  22c.  Pexum  goctyma  cBOGOAHBIA  IUIT  CKAYHBAHHS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypayenckuit F0.A. Bonuosas ontuka: Metomuueckoe mocobie. Cbopuuk Tec-
TOBBIX BOIpOCOB. —2009. 24c. Pexum jocrtyma cBOGOAHBIH I CKAUMBAHHS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos [O.I1. DeMeHTEl aTOMHOH (DH3UKH H KBAHTOBOH MEXaHHKH: YueGHO-
MeToandeckoe mocobue. COOpHHK TecToBBIX BompocoB. — Tomck: TYCVYP, 2011. — 68 c.
Pexum JocTyna cBOOOIHBIH ISt CKauYUBaHHS:
http://edu.tusur.ru/training/publications/1 104.

2. Yuebno-memoouueckue nocoéus ona evinonnenus Jaabopamopuvix padom [IneKTpon-
HBII pecypc]:

3.1. bypaosunus B.A., Tposu JLA. JluHaMuKa MasSTHHKA Obepbeka: Metoanyeckne
yKasanus K JaboparopHoii pabote. —2007. 13 c. Pexum 1ocTyma cBOGOMHBI TS CKAYH-
Banus: http://edu.tusur.ru/training/publications/918.

3.2. T'aneena A.W., Mpanosa E. B. Usyuenne snextpoctaTnueckoro noms: MeTomu-
HECKHE yKaszaHus K sadoparopoif pabore. — 2011. 11 c. Pesxxum moctyma cBoGONHBIH juIs
cKaumuBanus: http://edu.tusur.rw/training/publications/926.

3.3. MBanosa E. B. M3y4eHne MarHuTHOrO MOJA KPYroBOoro Toka: MeTopuueckue
yKazanusg x jgaboparoproii pabore. —2007. 12 c. Pexum mocTyra cBOGOIHBIN 11 CKAYH-
BanuA: http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuii FO.A. Ornpenenenne yaemsHOro 3apsia IEKTPOHA METOJOM Mar-
HeTpoHa: MeTtojiuyeckue ykasanus K naboparopHoit pabote. — 2011. 14 ¢. Pexum Joctyna
JUIs CTYACHTOB, coTpyanukoB TYCVYP: http://edu.tusur.ru/training/publications/864
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3.5. bypnosunun B.A., Tposin JLA. Hsyuenue 3aTyXaromuX NIEKTPOMArHHTHBIX KO-
nebanunit: Meronueckue yKazaHus K naboparopHoii pabote. - 2007. 14 ¢. Pexum JOCTY-
na cBoGOAHBIA Mist cKaunBanus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosekas JI.B. Usyuyenue HHTeP(EPEHIMH JIa3ePHOTO H3TydeHHs: MeToanue-
CKHE yKa3aHUs K JlabopatopHoit pabote. — 2010. 9 ¢. Pexnwm nocryna cBoOOAHbBIH Mt
CKaunBanus: http://edu.tusur.ru/training/publications/911.

3.7. ®epopos M. B., Bypnosunsn B. A. Buemmnuii ororddexr. Miyuenne 3axona
Cronerosa u npoBepka Gopmynsl DitHiTeitna: MeTognyeckue yKa3aHHs K jabopaTopHoii
pabore. - 2009. 11 c¢. Pewxum rocryna  cBOOOJHBIN IS CKAYMBAHUSA:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupuinos A.M. Hecnenosanue CHEKTpa aroma BoJopoja: Me-
TOJHYECKUE YKa3aHHs K nabopaTtopHoit pabote. —2011. 18 ¢. Pexum JOCTyIa cBOOOIHAIH
AL CKauuBaHHKsA: http://edu.tusur,ru/training/publications/917.

3. Komnviomepusie npozpammst modenuposanus HEKOmopbIX pusuueckux AeneHuil 6 Jjia-
bopamopnom npakmuryme.
12.4. ®onp ouenounsix cpencrs (POC)
®oH/1 OLEHOYHBIX CPEJICTB PUBE/IEH B IPHIOKEHUH | K TaHHOM [Iporpamme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE AU CLHA-
IIJIMHBI

Hist obecneuenust yTeHns kypea JTeKiumii HCTIOJIB3YETCS ClICHHANbHAS JTEKIHOHHAS Ay 1~
Topust Kadenpsl Gpusuku (230 ayn. ®IT), ocHamEnnas MYJIBTUMETUMHBIM NIPOEKTOPOM, KOM-
TIbIOTEPOM 1 dKpanamu. [lis oGecrieyeHns 1abopaTopHbIX paGoT mo busuke uconbzyoTes 6
CHeLHATH3MPOBAHHBIX (MI0/] Pa3/IMYHbIE pa3leibl Kypea) nabopatopun Kadeaprl GpU3HKH, OcHa-
WIEHHbBIE COOTBETCTBYIOUMMH JIa0OPATOPHBIMH YCTAHOBKAMH, MaKeTaMH, CTEH/IaMH H KOMIIBIO-
TEPHBIM 000PY/IOBAaHHEM.

14. METOAUYECKHE PEKOMEHJALIUU T10 OPTAHU3AIINU
M3YUYEHUS JUCIUITJIMHBI

O6bEM YacoB, IPeLyCMOTPEHHEIX YUeOHBIM MIAHOM VIS U3YYeHHA Kypca (GHU3MKH, HE IT0-
SBOJBICT PacKpeITh B JICKIHAX NOAPOOHO K ray6oko mMarepuar. [lostomy mpu peanu3aiuy npo-
TPaMMBI CTYICHTBI ZOJDKHBI TOCTATOYHO MHOTO paboTaTh CAaMOCTOSTEbHO KAk IIPU TIOBTOPEHHU
JICKLIHOHHOTO MaTepHaia, TaK M MOArOTOBKE K MPAKTHYCCKUM, JIaGOPATOPHBIM H KOHTPOJIEHBIM
3auATHsM. [las oGecriedennst 3 peKTUBHOTO ycBOCHHS CTYJICHTAMH MAaTCpPHAIOB JUCHUILIHHBI
HEOOXO0IMMO Ha MEPBOM 3aHATHH 00ECIIEYHTh MX CIIHCKOM BOIIPOCOB, IOUICXKAIIHX H3YYEHHIO,
CITHCKOM OCHOBHOH H JOTIOJTHHTENBHON JINTEPATYPHI IS CAMOCTOSTENLHOM paboThI.

JIIst Tekymero KOHTPONS YCIEBaeMOCTH H NPOMEXYTOUHOR aTTeCTalUH HCIONb3yeTCs
TECTOBEIH KOHTPO/b 3HAHHIA.

Ha Jsiexnusx HeoGxomumo obpamars BHIManHe HA 0COGEHHOCTH HPHMEHEHHS paccMarTpH-
BAEMOI'0 MaTepuana B IOCIENYIOMHX Kypeax, a Takke B OyaAyiuel NpodecCHOHATLHON neaTe)Th-
HOCTH.

PRV

S 4
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Npunoxenne 1

DenepabHOE FOCYIAPCTBEHHOE BIOKETHOE obpaszoBarenbHOE YUpekKICHHE BHICIICTO
11podeccHoRaNBEHOrO 06pasoBanus

«TOMCKHH FOCYJIAPCTBEHHBII YHUBEPCUTET CHCTEM YITPABJIEHMS 1
PAJTMODIIEKTPOHUKH» (TYCYP)

<Y YTBEPXIAIO
Ipopexiop no yuebHoit paGore

g ,; IL. E. Tposin
« _» 2016

®OH/ OEHOYHBIX CPEJCTB [0 YYEBHOMN TUCIUILIMHE

OPUINKA

(nonHoe HauMeHOBaRNe YueGHOR AHCLHITIANL! HIIH TIDAKTHKY)

Yponem, OCHOBHOM oﬁpasonaTe.nbnoﬁ nporpamMmasl 6aKa.ﬂaBnnaT
(Gakanappuar, MmarucTparypa, COCUHATHTET)

Hanpagsjenue(s) noaroroskn (ciennasibnocts) 11.03.01 Pagmorexnuka
(nonHOE HAMMEHOBaHHE HanpasieHHs NOArOTOBKH (CHEHMANTBHOCTH))

podnis(u) Pagnorexunueckne CPEACTBA Nepefavn, NpHeMa H 06paboTKH CHIHAJIOB
(noHOE HauMeHOBaHHe NPOQHIS HANPABIEHHA TOATOTOBKK (cnemnansHocTH))

®opma ofyuyenns Ounas
(o4Has, ouHO-3a04Has (BeyepHan), 3a0unasn)

Dakyasrer PTO ( Pagnorexunueckuii)
(COKpaIeHHOE W MONTHOE HAMMEHOBAHHE (akynerera)

Kadenpa P3U (Pagnodaexrponnin u 3amursr HHdopManHu
(COKpAIIEHHOE H TI0NTHOE HAMMEHOBAHME Kaenper)

Kype 1,2 Cemectp 1,2, 3

Yuebnbrit nian na6opa 2013 — 2015 roxa.

3auer 1 cemectp Mud. 3auer ceMecTp

IK3amen 2, 3 cemecTp

Tomek 2016
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1 Beenenne

®omn oueHounbx cpeacts (GPOC) spiserca NpHIOKeHHEM K paboyei [IporpaMMe JAUCHHUTLTHHEI
(IIpaKTHKK) W IpencTaBisieT coGOH  COBOKYMHOCTB KOHTPOJIbHO-H3MEPHTEIIBHBIX  MATEPHANOB
(THTIOBBIC 3a/a49M (3a71aHHs), KOHTPOJIbHBIE paboThL, TECTHI M ApP.) M METONOB HX UCIIOJIB30BaHHS,
IpeIHAsSHAYCHHBIX JUIA M3MEPEHUS YPOBHS JOCTHXKEHHMSA CTYIEHTOM YCTAHOBIEHHBIX pPe3ylIbraroB
o0y4yeHus.

®OC no jucuMiuiMHe (MPAaKTHKE) HCHONB3YeTCS NPH  [POBEICHHHM TEKYLIEero KOHTPOJIA
YCIIEBACMOCTH M IPOMEXKYTOYHOH aTTeCTAIlHH CTYACHTOB.

Ilepeyenn 3aKperIeHHbIX 3a TUCIMILTAHOLN (IIPAKTHKOM) KOMIIETEHIHEL IpHBeleH B Tadmuie 1.

Tabmuna 1 - Ilepedens 3aKpenieHAbIX 32 AHCIHIIAHON KOMITETeHITHIT

Jrans! GopMupoBaHag
KOMIIETeHIHHA
OIIK-1 Cnoco6HocTh IIPeJICTABIIATh anexBarHyro | 1. JlomkeH 3HaThH
COBPEMCHHOMY YPOBHIO 3HAaHHH HayyHyl0 KapTUHY | (H3HYECKHEe OCHOBBI
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX MOJIOKEHHH, | MEXaHHKH, MONEKYIAPHOI
3aKOHOB M METOJIOB CTECTBCHHBIX HAYK M MATEMATHKH | (DM3HUKH, IPHPOLY
KosiebaHHH U BOJIH, OCHOBBI
MOJIEKY/ISIPHON PU3UKH U
TEPMOIUHAMHUKH, IeKTPH-~
4eCTBa U MarHeTH3Ma,
OINITHKH, aTOMHOH (pU3HKH.
2. JloyKeH yMeTh
HCIIOJIB30BaTh
TEOPETHYECKHE 3HAHUS [IPH
OOBSICHEHHH PEe3y/IbTATOB
9KCIIEPUMEHTOB,
HPUMEHATh 3HAHUS B
obsacTi QU3UKH T
ocsoeHus obimenpodec-
CHOHAJIBHBIX TUCIUTUIAH H
pemenus npogeccuo-
HAJIBHBIX 3a]1ay.
3. JlomxeH BiajeTs
HaBBIKaMH QH3HUYECKHX
HCCIen0Bantil,

Kon DopMyIHPOBKA KOMIIETEHITHA
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2 Peanmzanms KoMIeTeHmu
1 Komnerennas OIIK-1

OIK-1: cnoco6HOCTH, MpeacTaBJsTH AACKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH HAay9IHYI0
KapTUHY MHpPAa HA OCHOBE 3HAHHS OCHOBHBIX MOJIOKEHHi, 3AKOHOB M METOJ0B €CTECTBEHHBIX

HaYK H MATEMAaTHKH.

,HJUI (I)OpMHpOBaHHH KOMIICTCHUINH H€O6XOIIHMO OCYHICCTBHTL P 3TAIoOB. DTanel
Q)OpMHpOBaHI/IH KOMIICTCHIUH, IPHMEHSIEMBIC IS 3TOrO BHIBI 3aHATHH H HCIIOJIB3YEMbBIC CpelICTBA

OUCHHMBAHHS [TpE/ICTaBACHEI B Tabnuie 2.

Tabmna 2—- Iranst GpopmapoBanus KOMITIETCHIHH H HCI0JIb3yeMble CPEACTBA ONCHABAHUS

Cocras 3narth Ymern Baagers
Hcrnione3osars
CnocobHocTh
TEOPETHUECKHE 3HAHUS
peaCTaBAAThL
IIPH OOBSICHEHHH
(bH3HYeCKHE OCHOBBI
pe3yabTaToB
MEXaHUKH,
. SKCIEPUMEHTOB,
MOJIEKYISIPHOH (DHU3HKH,
. IIPHMEHSATH 3HAHHS B HaBeikamu
NPHpPOAY KoJebanuii u
Conepxanne >Tanos obmactu Gpu3uKH 11 bu3HIecKux
BOJIH, OCHOBBI MOJIEKY- .
OCBOCHUS HCCIIeIOBaHUH,

JAPHOH BH3UKH H Tep-

Baasl 3ansTHii

ob1erpodec-
MOJIMHHAMHKH, IEKTPU-

CHOHANBHBIX
YeCTBA U MarHeTH3ma,

. JUCLIMILINH U PeIleHus

OITHKH, ATOMHOMH

npoeCCHOHANBHBIX
bu3uku.

3aay.
e Jlexmuuy; e [IpakTuyeckue

e [lpaktnueckne
3aHATHS

3aHATHUS;
o Jlaboparopusie

e Jlaboparopusie

Hcnoabsyemnie
CPEACTBA OLICHHBAHHS

¢ CamocrosTennHas paboTsr; paboThL.
pabora cTynenToB. e CamocrosTenbHas
paboTa cTyneHTOB.
e KoHnTpombHas
o Tecr; pabora; o Tecr;

¢  KosmtokBuyMm;
e DxK3aMmeH.

e Uumusuayansnoe
3aJlaHue;
e Tecr.

e VYeTHbIH onpoc.
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O6mme XapaKTepHCTHKH Tokazareied u KPHUTCPHUEB OLCHHUBAHHS KOMIIETEHIIHMH Ha

BCCX JTanax npHBCACHBI B Tabnuie 3.

Tabxana 3 — O6mue XapaKTepHCTHKH NOKAa3aTes el H KPHTEPHEB OLCHABAHMS KOMIICTEHIHH 10

TanamMm

IMoxkazarean n

3naTs YMmersn Baaners
KPHTEepHH
Oobnanaer Obnanaer
bakTHYECKUMH U JIMAMa30HOM
TEOPETHYECKUMU [PAKTHUYECKHUX
. Konrponupyer pabory,
3HaHUSAMH B YMEHHUH, TpeObyeMBIX
Orimano (BeIcOKAIT IIPOBOJIUT OLIEHKY,
npenenax JUIA Pa3sBHTHSA
YPOBeHb) . COBEPIIECHCTBYET
H3y4aeMo# o0nacTi | TBOpYECKHX .
. JeHCcTBHS paboTEhL.
C IOHUMaHHEeM peLIeHuH,
I'paHuIl abcTparupoBaHus
[IPUMEHHMOCTH. npodsuem.
Ob6nanaer beper
3HaeT aKTsl, b
JHana3oHoM OTBETCTBEHHOCTD 3a
IIPUHITUIIBL,
HNPAKTHYECKHX 3aBEpILIEHUE 3a/aY B
. MponeCcCrl, 001He .
Xopomo (6a3zoBbiii yMeHuH, TpebyeMbIX | uccliieoBaHuH,
IOHSATHS B
YPOBeHB) JUIsE pelieHus npHcrocabiuBaeT cBoe
npenenax
. olpeieNieHHbIX HOBEJIEHHE K
H3y4daeMoi
npobrneM B 06acTu obcToaTenscTBaM B
obnactu.
HCCIIEI0BAHHS. peleHHH mpodiieM.
Obnanaer
OCHOBHBIMH
Obnanaet
YnoBnerBopHTEILHO YMEHHUSIMH, Pabotaer npu npsmom
. 0a30BbIMH OOLIUMH
(moporosblii ypoBeHb) TpeOyeMBIMHU JUTsI HaOIFOIEHIH.
3HAHUSAMH.
BBIITOJTHEHHUS

HOPOCTHIX 3aj1ad.

DopMmynIHpoBKa MOKa3aTeell U KPUTEpHEB ONEHHBAHUS JAHHON KOMIIETCHIIHHU IpHUBEJCHA B

tabsunie 4.

Tabimna 4 — IMokazarean u KPHTEPHH ONECHHUBAHHAN KOMIIETEHIMH HA 3TAaNax

Hokasatexn 1 3HaTh YMmern Baagers
KpHTEepHH
Orsimano e ABamM3UPYET CBA3H e (Cpoboano ¢ C(Cnocoben
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(BBICOKHH
YPOB€HE)

MEX]y pa3IiuHbIMH
bU3MYCCKUMH
HOHSTHIMH;
Ipencrasnser criocobbl
U Pe3yJIbTaThl
HCIIOJIB30BAHUS
PasNHYHBIX GHUIHYECKHX
MOJIeIIeH;
Maremaruuecku
000CHOBBIBAET BEIGOD
METO/JA H [UIaH pelieHus

IPUMEHSET METO/BI
pelIeHHs 33134 B
HE3HAKOMBIX
CUTYalUsX;

Ymeer
MaTeMaTHYECKH
BBIPAXKATH, U
apryMeHTHPOBAHO
JIOKa3bIBAThH
[OJIOKEHHUS]
npeIMETHOH 00acTH

PYKOBOJHTH
MEXIHCIHIUINH
apHOH
KOMaHJ10i;
Cpobonno
BIageeT
pa3sHBIMH
cnocobamu
[IpE/ICTABIICHUS
bu3uUecKo
uHpOpMAIHH B

MPaKTHKE.

3a/1a4H. 3HAHHSL. rpadu4eckoi u
MareMaTH4ecKo
It popme.
Kputnuecku
CamocTosTenbHO
OCMBICITHBAET
HoAOHPAET U TOTOBUT
HOJTyYeHHBIE
Honumaet cBsa3u Mexay IUIA SKCIIEPUMEHTA
3HAHUS;
Pa3InYHBIMU Heobxoumoe
Komnerenten B
bu3HyecKuMu obopynoBaHue;
. pa3IUYHbIX
ITOHATHAMH, [Ipumensier MmeToabI
CUTYaITHSIX
Hmeer npencraenenue o pelLueHHs 3a/1a4 B (pab
. abora B
Xopomo (6a3zoBbli bu3nUecKux Mogenax; HE3HAKOMBIX
MEXIUCIUTUTHH
YPOBEHb) AprymeHTHpYeT BBHIOOD CUTYaLlUsX; o
apHoi
METO/la peIIeHHSI VMeeT KoppekTHO
KOMaH/1e);
3a7a4M; COCTaBJISET BBIPAXATh U
Brnaneer
IUIaH pelIeHHs 3aJa4H; apryMeHTHPOBaHHO
pa3HBIMHU
I'papmueckn 0GOCHOBBIBATH
criocobaMu
WITFOCTPUPYET 3a/1a4y. HOJIOXKEHUS
. IIpeACTaBICHHUS
IpeAMeTHOH obacTH .
¢dusnUeckoi
3HAHHS.
uHpOpMaIIH.
Jaet onpenencuus
. Ymeer paborarth co Brnapgeer
OCHOBHBIX HOHSATHIT; B .
CIIPaBOYHOMR TEPMHHOJIOTHEH
Bocnpoussonut . .
JAMTEPATYpOi; IpeIMETHOH
OCHOBHbIE pu3HYecKme
Hcnonsayer obractu
dakThl, HaeH;
YaomiaerBopaTenn npubOpkl, YKa3aHHbIE 3HAHHS;
. Pacnioznaer ¢pusuueckue
HO (IIOpOroBLI B ONTHCAHHH Crnocoben
OOBEKTHI; .
YPOBe€HB) n1aboparopHOH KOPPEKTHO
3HaeT OCHOBHBIE
paboTsr; NPeCTaBUTh
METO/IbI PEILICHHUS
VYMeeT npesicTaBisiTh 3HaHHA B
THIIOBBIX 3a/lad 1 yMeeT .
Ppe3yibTaThl CBOCH MareMaTH4ecko
UX IPUMEHSTE Ha 9
paboTsI. it popme.
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3 THDOBBIE KOHTPOALHLIE 33AAHAS

JUis  peanH3anMH  BBUNENEPEUHCIEHHBIX 3aqaq OOYYeHHS HCIONB3YIOTCH  CIENYIONIHE
MaTepHaILL:
— THIIOBBIC KOHTPOJLHBIC 3aJaHHSl WIH HHBIE MaTcpHAlIbl, HEOOXONHMMEBIE AIA ONCHKH 3HaHui,
YMEHHUH, HaBBIKOB M (MJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOUMX ITarbl HOPMUPOBAHHS
KOMIIETEHIHH B IIPONIECCE OCBOCHUS 06pa3oBaTebHO IIPOrpaMMBI, B COCTABE:

3.1. Tecm:
3.1.1. Temst mecmossix 3adanuii ona RPAKMUYECKUX 3GHAMUL:
1) Kanemaruka nocrynarensnoro nerkenus;
2) Kunemarnka BpamaresHOro ABHKEHHS,
3) lunaMuKa mocTynare 1bHOIO BHKEHHU;
4) Jlnnamuka BpaInaTebHOrO JBHKEHHUS;
5) Monekynsipras duzuxa. Kiaccuueckue CTAaTHCTHKY,
6) Tepmonunamuka;
7) 3akon Kynona. HanpsokeHHOCTB:
8) [Morenuman;
9) MeTanmnsl 1 IMANEKTPHKH B ICKTPOCTATHIECKOM I10JIE;
10) Marautocraruxa;
11) [IBrkeHne 3apsmos u TOKOB, paboTa B MArHUTHOM I10JIE;
12) SIBnenne snexrpomMaruuTHOlM HHAYKIUH. DHEprus MnoJs;
13) l'apmonnyeckue koneGanus;
14) Cpoboanble u BEIHYX/ICHHDIE Kosie0aHus;
15) Bommsr. Dddexr Homnepa;
16) Uurepdepennus cera;
17) Nudpakums;
18) Ionspuzanns;
19) TenoBoe uznyuenue:
20) Buemuuit porosddexr;
21) Bueumnuit porosddext. Dpdext Kommtona;
22) ®oronsl. [laBnenue cBeta;
23) Ciekrpsr;
24) BonHoBEIe cBOHCTBA MHKpOYACTHIL;
25) DneMeHTHI KBAHTOBOM MEXaHHKH.

Ipumep mecmosozo 3a0anun ons npaxmuyeckozo sanamun:

JunaMAka nocrynare»HOro JBHKeHAS
Bapnanr 1

1. Cuna - 9ro. ..
BriGepure npasuisroe okonyanme naubosee o6mero OTIpEIEJICHHUS CHIIBL.

1)...pusuyeckas BenuunHa, YHCIEHHO paBHAs IPOU3BEJICHHIO MACCHI TeNla Ha €TI0 YCKOPEHHE.
2)...00mas KoIHUeCcTBEHHAS Mepa BO3AEHCTBHS OHOrO Tea Ha Jpyroe.

3)...du3nyeckas BeM4MHA, ONIPEICISIOMIAS CKOpOCTB JIBUXKCHHSA Teja.

4)...QusuuecKas BeTHYHHA, YHCIEHHO paBHAs OBICTPOTE H3MEHEHUS MMITYITbCA Tea.
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2. Kakas 43 npuBe/ICHHBIX HIKe (OPMYIT ONpeeNaeT TpeTHil 3akon HpioToHa?

a) mV =p; 6) F=fl~g; B) ﬁ=f~F—; r) F, =-F,,.
dt m

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

._)
3. Matepuanshas Touka M ABHKETCS 1O OKPYKHOCTH €O ckopocthio V. Ha puc. | nokasau rpadux
._)

3dBHCHMOCTH Vr OT BPEMCHH ( T — e IHHAYHEBIH BCKTOP MOJIOKHTEILHOIO HAllPaBJICHU, Vr -

_‘)
npoekuust V' Ha 5To Hanpapienue). Ha puc.2 ykaxuTe HanpasieHne cuie, ne#crByromeit Ha T.M B

MOMEHT BPEMCHH /.

A
A

Puc. 2

Puc. 1

4. B xakoM crydae MarepuaibHas TOUKA JBHKETCS PaBHOMEPHO 110 OKPYKHOCTH?

OtBerslL:

1) Ecnn nanpapiienne CHIIbI, MPUIOKEHHO K TOUKE, COBIAAET C HalpaBJIIEHUEM CKOPOCTH.
2) Ecin cuna, npunoxeHHas K TOUKe, HApaBIeHa IPOTHBOIIOJI0KHO HAIIPABICHHIO CKOPOCTH.
3) Ecnu cuna nepneHanKyispHa cKopocTH 1 HETIPEPLIBHO MEHSIETCS IO MOIYIIO.

4) Ecnu cua, HpuIokeHHas K TOUKe, IEPIEeHINKYISPHA CKOPOCTH H ITOCTOSIHHA IO MOAYJIIO.

5. Teno maccoif 2 Kr, IBArasch ropu3oHTATBHO CO ckopocThio 20 M/c, IOMANo B BS3KYIO Cpefy, rie
€ro CKOpOCTH YMEHBIIMIACh PABHOMEPHO 32 3 ¢ 10 5 M/c. Onpegenuts B CH MozymIb cuitbl
COIIPOTUBJICHUS CPEIBL.

3.1.2. Tembt mecmosbix 3a0anuii 018 1a60paAMOPHBIX 3AHAMUIL:
1) Kunemarnka paBHOYCKOPEHHOTO BpAICHHS;
2) Jlmnamuxa mastHHKa OGepOeka;
3) HMzyyenue pacnipenenenns Makcpeia;
4) Onpenenenue OTHOLTEHHS TEIIOEMKOCTEH ra3a METOIOM Knemana-/le3opma;
5) MHsyueHue »MeKTPOCTATHYECKOTO OIS
6) H3ydenue cBOHCTB IMHIEKTPHKOB B IOJIE IIOCKOTO KOHJICHCATOPA;
7) HWsydeHHe MarHHTHOTO [0 KPYTOBOTO TOKA;
8) Oupezernenue yaeapHOTO 3apsijia 3IEKTPOHA METOOM MarHeTpOHa;
9) Msydenue 3aTyxaromux Koaebanuil KpecToo6pa3sHOTro MasTHHKA,
10) M3yyeHue 3aTyXaromumx 21eKTPOMArHATHBIX KOJICOaHHii;
11) Croxenne B3aMMHO NEPIEHIHKYIAPHBIX KosteGanuit. Guryps JInccaxy;
12) Usyyenne uaTepdepeHtnu nazepuoro uinygenus. Oneit FOHra:
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13) Wsyuenne nudpakituy 1a3epHOTo H3IydeHHA OT IEIM U HUTH;

14) Buewnnii porosdpdext. U3yuenue 3axona Ctonerosa u mpoBepka GpopMyJisl
DitHmreiina;

15) Wsyuenue cniekrpa aroma Bonopoza. ([loctosunas PunGepra).

IIpumep mecmoeozo 3adanus ona ra6opamopuozo 3aHAMUA:

Onpenenenne yneanHOro 3apsina 3J1eKTPOHA METOI0M MArHETPOHA
Bapnant 2

1. ITo Kakoif TpaeKTOPHHU JIBHMKETCS B 06LIEM ciydae 3apsDKEHHAsA 4acTHLA B OHOPOJTHOM MarHUTHOM
rmosne?

OtsetsL: 1) mo apsamoit; 2) rio napaGosne; 3) no runepbone; 4) mo CIIHPAJIH; 5) 110 OKPYKHOCTH.

1
2. [TapasebHO IPAMOMY IIPOBOJHMKY HA HEKOTOPOM PACCTOSHHH OT 6® 3 T
HETO, IBUXKETCSL CO CKOPOCTBIO  3MEKTPOH. YKa3aTh HA PHCYHKE 4
HarpasieHue cuitbl Jlopenna, JeHCTBYyIOMIEeH Ha 2JIEKTPOH, eCIIH T1I0 @ 5 .
[IPOBOJHUKY ITYCTHTE TOK 1. 2 v I

3. Tpu YacTHIBI C OJMHAKOBBIMH MACCAMH H 3apsiaMH BIETAIOT B O/THOPOJIHOE MarHUTHOE IMOJIE ¢
pasHbIMH CKOPOCTSAMH, KaK 1MOKa3aHo Ha pucyHke. [lpuuém v;<v; <3
_> -
v Kak cootnocsaTcs Mexy coboit ux mepuoss! spamenus I7
U2

—?

. 3
e & & = Omemn: DT <Ty<Ty 2)T;>T,>T; Ty =T,=Tj
9 q

4) Jlnist oTBeTa TAHHBIX HEJOCTATOYHO.

4. MHKpOYacTHIIb! BJIETAIOT B OJHOPOIHOE MATHUTHOE 110J1e ¢ TIOCTOSHHON CKOPOCTBIO, KAK [OKA3aHO
Ha pHcyHke. Kakoif 3apsin uMeroT yacTuip?

a)qi=+q; 6)q=+q; B)q3=+q;
—p
B NQ=-0. N@Q=-¢ &) q=-q;

q: x) qr = 0; 3)qp =0; u)qs =0.

v

qs

Orpetnl: 1)a,0,8; 2)L 1, e; 3) %k, 3,4; 4)a,e,3; 5)B, 1,3 6)6, K, 1.
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S. Kakoe W3 HpHBEJCHHBIX HHXKe BBIpAKEHMI OpeAcTaBsieT coboit cuity, JAeHCTBYIONIYIO Ha
TIOJIOKUTEIILHO 3apSDKEHHYIO YaCTHILY, ABHIKYILYIOCH OJHOBPEMEHHO B DIIEKTPHYECKOM H MarHHTHOM
rmoJsx?

1) f’=qE+q[ﬁ,6} 2) F =qE+q[ﬁ,B} 3) F = qE+ q(B,ﬁ)
4) ﬁ = qE+q(£3,l§).

3.2. Temwt konmponvusix pabom:

1)  Kunemarnka MaTepHalbHOH TOYKH;

2)  JlMHaMHKa MOCTYNATENbHOTO JBKCHHS,

3)  JluHaMmHKa BpammaTeIbHOIro JBHKEHHUS,

4)  THotenuuan u pabora;

5)  Pabora 1 3Heprus. 3aKOHBI COXpaHEHHUS;

6)  Kiaccuyeckue CcTaTHCTHKHU;

7)  Tepmoaunamuka;

8)  3akxon Kynona;

9)  MeTamibl H IU3IEKTPHKH B 3JIEKTPHIECKOM TOJIE;
10) MaruurocTaruxa;

11) JlBuKeHue 3apsiioB ¥ TOKOB B MATHHTHOM TIOJIE;
12)  DnekTpoMarHHTHAas WHIYKIUHS,

13) Konebanus 1 BOJIHBL

14) Boansr

15) Hnurepdepenius;

16) dudpakuus csera;

17) BosHOBas ornTuka;

18) Temsoroe usnyuenue;

19)  Buemnnii pororpdexr. Dppext Kommrona;
20) KsaHToBas MexaHHKa,

21) AToMHBIC CIIEKTPBL.

ITpumep konmponsnoii pabomsi:

TennoBoe A3Tyqenne
Bbnuer 24

1. Temrieparypa aGcomoTHO YEPHOTO Tella M3MEHUIACH TIPH HarpeBauny ot 1942°C g0 1803°C. Bo
CKOJIBKO pa3 yBEJIUYIHIIACh [TPH 3TOM MaKCUMaJIbHas JIYIeUCITYCKaTebHAs CIIOCOOHOCTE?
2. Mmeercs 1Ba abCOMOTHO YEPHBIX HCTOYHUKA TEILIOBOTO H3NydeHHs. TeMmeparypa OHOTO H3 HHX
pasua 850 K. HaiiyiuTe TeMneparypy Jpyroro HCTOUHHKA, €CJIH JUTHHA BOJTHBL, OTBEYAIOIIAS
MaKCHMyMy €ro HCIyCKaTeNbHON criocoOHOCTH, Ha 64 HM (OJIbIIe JUIMHbL BOJHBL, COOTBETCTRYIOMICH
MaKCHMYMY UCIIYCKATeIbHOH CIIOCOOHOCTH MEPBOr0 HCTOYHUKA.
3. lpu kaxo#t Temneparype HHTEIpaTbHas CBETHMOCTD [IOBEPXHOCTH CEPOTO Teia ¢ KO3 pHIHEHTOM
norsoiterus 0,484 pasHa sHepreTHUECKON CBETUMOCTH abCOMIOTHO YEPHOTO Tea, HMEIOIIEro

temneparypy 1868°C? Oter nare B rpajycax Llenscus.
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3.3. Temst konnoxeuymos:
1)Mexanuxa;
2)MonexysipHast pH3MKa B TEPMOIMHAMHKA;
3)3nexrTpocraruka;
4)eKTpoMarueTH3IM;
S)YKonebanus u BoaHLL,
6)Bonnoag onrtuka;
7)TenoBoe U3IydeHHe H ATOMHBIE CTIEKTPBI;
8)KBauroBas ¢pusuka.

3.4. Crucox unoueudyansHsix meopueckux 3a0anuii:
1) Kunemaruka MaTepuansHON TOYKH,
2) JlMHaMHKa HOCTYIATENHLHOTO JBHKEHHUS,
3) JluHaMuKa BpallaTelbHOTO JBHIKSHHUS,
4) 3aKoHBI COXpaHEHHUs B MexaHHKe (6€3 BpaliaTebHOro JBHXKEHUS);
5) Kiaccuyeckue cratHCTHKH,
6) TepmoauHamuxa;
7) IHorenuwman u pabora;
8) 3axon Kysona;
9) DnextpocraTHKa;
10) MeTasl 4 IM3IIEKTPHKH B 3JIEKTPHYECKOM [10J1€;
11) Maruutocraruka;
12) IBrokenue 3apsiioB # TOKOB B MATHUTHOM TIOJI€;
13) OnexTpoMarHuTHAS MHIYKIIHS,
14) Konebanus v BOJIHEL
15) UuTepdepeniius;
16) udpaxims;
17) TennoBoe uznyuenue;
18) Buemnuit boroaddext. dpdexr Kommrona;
19) KpanToBas Mexanuka;
20) ATOMHBIE CHIEKTDEL

Hpumep unousudyansnozo meopueckozo 3adanun:

IHorennmasn u pabora NIEKTPHYECKOT0 IO/
buiaer 5

1. DnexTpon, MBHIasch M3 COCTOSHHA IIOKOS B JMEKTPHUECKOM IOJIE, JOCTHT ckopoctH 1,5-10% km/c.
Kakyto pasHOCTh MOTEHIHANIOB POIIEN 21eKTPOH?

2. Merannuyeckuil map pajgmycoM 61 MM H ¢ noreHmmaioM 469 B OKPYXalOT He3apsDKeHHOMH
chepudeckoit 060104K0l pajmycom 452 mm. Kakum 6yzer moteHnuan mapa rocije Toro, Kak oH oyner
coeuHEN ¢ 000JI0YKOH?

3. JIBa TOUEUHEIX deKTpuueckuX 3apaaa 56 #Kor u 10 aKon HaxonsTes B BO3JyX€e HA pacCTOSHHH 42 ¢M
apyr ot Apyra. OUpeaenuTs MOTEHIMAT [0JI, CO3/1aBAEMOTO ITHMH 3apSIaMH B TOUYKe, HaXousiieHcs
Ha paccTosHuK 60 cM OT nepBoro 3apsaa u 61 cM oT BTOporo.

4. Pamiychl nByX NpoBOSIIMX KOHIEHTpUdeckux chep 44 oM u 232 oM. Ha xaxmoit PaBHOMEPHO
pacnipenenés 3apsn 277 nKi. Halfty pasHOCTs NOTEHIHANTOB MEXTY chepaMu.
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5. BeCKOHEYHO JUIHHHBIH NPSAMOR POBOISIIHIT UHJTHHIP panuycoM 1521 MKM paBHOMEPHO 3apskeH ¢
JMHEHHOM MII0THOCTHIO 3apsana 8 HKi/M. OnpesenuTs pasHOCT HOTEHIHAIOB JBYX TOYEK 3TOTO MOJI,
HaXOIAIHXCA HA PAcCTOSHUU 44 MM M 261 MM OT MOBEpXHOCTH LWJIHHIpA.

6. OnpelenuTs NOTCHUMAI Ha PACCTOSHHH 31 MM OT OCH OJTHOPOAHOI0 OECKOHEYHO MIMHHOTO
AUSNCKTPHIECKOTO CTePkHA (¢ = 15) paguycoM 15 MM, ecnm CrepKeHb 3apsbkeH ¢ 0ObEMHOMH
mioTHOCTRIO 20 MK /M. TloTeHnman na ocu CTEP’KHS IPUHATE PABHEBIM HYIIIO.

7. lloTeHmMan o3JIEKTPHYECKOTO MO HMEET BHI[: @ZIO()CZ+ y2)+2022 (B). Haittu monyns

HANPSDKEHHOCTH T10JI4 B TOUKE C KOOPIAHHATAMH: X =544 cM, y = 261 oM, z = 374 M.

3.5. Cnucox nabopamopusix pabom:
1) KnHemaTuka paBHOYCKOPEHHOIO BpallleHHMS;
2) unamuka mastHuka OGepbexa;
3) Wsyuennue pacnpenenenns Makcgesa;
4) Onpenenenne OTHOLIEHUS TETIOEMKOCTEH ra3za METOLOM Knemana-/lezopma;
5) HzydeHue 31eKTPOCTATHYECKOIO MOJIS;
6) M3ydenue CBOHCTB JAMDIEKTPHKOB B TI0JIE ILTOCKOTO KOHAEeHCaTOpa;
7) M3ydenue MarHHTHOTO MOJIS KPYrOBOro TOKa;
8) Omnpenenenue yuenpHOro 3apsiga SJICKTPOHA METOIOM MarHeTpOHa;
9) Msydenue 3aTyXaroumx >1eKTpOMArHUTHBIX KoJIeOaHud;
10) I3yyenue BBIHYK/ICHHBIX 37€KTPOMAarHATHAIX Kose0aHuii;
11) Croxenue B3auMHO [IepeHIUKYIAPHBIX Konebanuil. durypsr Jluccaxy;
12) U3yuenue unrepdepenuun naseproro usiygenus. Onbit FOura;
13) Usyuenne nudppakiun nasepHoro H3JIYYCHHA OT HICTH U HUTU;
14) Buemmmnii porosddexr. Usyyenne 3akona CTonerosa u nposepka GopMyIisl DHHINTEHHA;
15) U3yuenue criektpa atomMa Booposa. (IToct. PunbGepra).

3.6. Tembt Ona camocmoamenvnoii paomei:
1) Knnemarmka;
2) lunaMHKa MOCTYHATENBHOTO JBHIKCHUS,
3) luHaMuKa BpamareibHOTO JBHYKCHHUS;
4) Monexynsipuas $pusuka;
5) Kitaccnueckue craricTuku;
6) TepmoanHamuxa;
7) DNEKTPOCTATHKA;
8) IlocTosHHbIH TOK;
9) MaruuTHOE 1107I€ B BaKyyMe;
10) MarnuTtHOe nosne B BemecTse;
11) YpaBHenus Maxcaena;
12) Konebanus;
13) Bonngr;
14) BonnoBas onruka;
15) KpanroBas onruxa;
15) Atomuas dbusuxka.
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3.7. Cnucok 3Kx3aMeHAUUORHBIX 60RPOCOE:

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.

26.
27.

28.
29.
30.
31
32.
33.
34.
35.
36.
37.

38

1 Cemecmp.
Kunemarnka. HopMaibHO® H TaHTeHIMATBLHOE YCKOpEHHe.
Kunemaruka BpamarensHoro aikedns. CBA3b MeKILy YITIOBBIME U THHEHHBIMHU
YCKOPEHHSIMH,
Jlunamuka. 3akonsl HeroToHa.
JIBHXXEHHE CHCTEMBI MATEPHANILHBIX TOYEK.
OcHOBHOE ypaBHEHHE JIMHAMHKH TIOCTYIATENBHOTO IBHKEHAS IPOU3BOJILHOH CHCTEMBI TEJL.
Cunbl B MexaHuKke.
Kurernueckas sHeprus.
PaboTa 1 MomHOCTE.
KoHncepBarusHbIE CHIIBI.
. IloTennnansHas sHeprus.
- CBsi3b MEXy NOTEHUMAIBHON SHEepTHEH 1 CHIION.
. OCHOBHOE ypaBHEHHE THHAMHKH BPAIIATEIHHOIO JIBHKEHHS OTHOCHTENLHO HETIO/IBHKHOM
TOYKH.
YpaBHeHHe TMHAMHKH BPALIATEIBHOTO TBUKECHHS OTHOCHTENBHO HETIOIBIKHON OCH.
MowmeHnT uHepImu.
Kunernueckas sHeprus Bpamaromerocs tefa.
Pa0oTa BHEIHUX CHII IIPH BpalleHHH TBEPIOTrO Tella.
3aKOH COXpaHeHHs MeXaHHYECKOH SHEprHIL.
Ynap abcomoTHO YIPYrHX B HEYHPYTHX Tell ¢ TOYKH 3pEeHHS 3aKOHOB COXPAHEHHMS.
34aKOH COXpaHEHHS] MOMEHTA HMITYIECA.
Hennepumansneie cucremst otcuéra. CHib HHEPLUH.
LlenTpobexHas cHita HHEPIHH.
Cua Kopuomca.
Ipunmun otHOcuTensHoCcTH [amies.
Penstusucrekas mexannka. [IpeoSpazosanus Jlopenua.
CrenictBust u3 nipeobpasopanuii Jlopenua. OHOBPEMEHHOCTS COOBITHI B Pa3sHBIX CHCTEMax
OTCY€éTa.
Canencreust u3 npeobpaszosanuii Jlopenna. J{miua ten Pa3sHBEIX CHCTEMAX OTCYETA.
Crencreus u3 npeobpasosannii Jlopenna. JUHTENbHOCTD cOOBITHI B Pa3sHBIX CHCTEMAax
OTCcuéTa.
PessitusucTckas kuHemarnka. ClioxeHHe CKOPOCTEit.
PenstuBncrekas qunamuxa.
PelsTUBHCTCKOE BBIpasKeHUE JUIS YHEPTHA.
B3aumMocBsa3p Macchl 1 dHeprum.
[Housarue 06 ob1meit TeOpun OTHOCHTETEHOCTH.
YpaBHeHHe COCTOSHHS HIIeaibHOTO rasa (YpaBHeHHe Mewnnesneea-Knaneitpona).
Jlasetue. OCHOBHOE ypaBHEHHE MOJICKYISAPHO-KHHETHYECKOH TEOPHH.
Temmneparypa.
Buyrpenuss sueprus. Tennora u paGora. [leppoe HaYamo TepMOIHHAMHKH.
Cxopoctu ra3oBeIx Mosekyit. Onsit lTtepHa.
. Pacupenienenue Moekyn rasa imo ckopoctsam. OyHKIHMA pacrpeneseHns Makcseia.
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51,
52.
53.
54.
55.
56.
57.
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13.
14.
15.
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Haubosee BeposTHas, cpenHss KBajpardyHas # cpeanss apudMeTHyeckas CKOPOCTH MOJIEKYII
rasa.

Pacnipenenenne MakcBesna o 3HaUeHHsIM KHHETHUECKOH SHEPIHH.
dopmyna Makcsesa 171 OTHOCHTENBHBIX CKOPOCTEil.
bapomerpuueckas gpopmysna.

Pacnpenenenune Bonbimana.

TernnoémkocTs raza. ®opmyna Maitepa.

Msoxopuyeckuit npouecc.

H3obapuueckuit mpouecc.

H3orepMuueckuit npouecc.

Annabarndgeckuii npouecc.

[omuTponxyueckue npoueccsl.

O6parumsrit ki Kapro.

Heobparumsrit uki Kapno.

IJHTPOIHS.

H3sMeHenHe SHTPOIHH 11pH 06PATUMBIX H HEOOPATHMBIX IIpolieccax.
Bropoe Hauano tepMonuHaMHKH.

CBoGoanas u cBsi3aHHas Heprus. GU3HYECKHH CMBICT SHTPOITHH.
CTaTHCTHYECKHIA CMBICTT SHTPOTIHH.

TpeTbe Havyat0 TEpMOIMHAMHKH.

2 Cemecrp.

DIeKTpUIeCKHI 3aps1. 3aKOH COXPAHEHHS AMEKTPHIECKOTO 3apsna. BzauMoseiictaie
BNIEKTPHYECKUX 3apsjIoB B BakyyMe. 3akon KynoHa.

OnexTpryeckoe mone. HanpsokERHOCTE anekTpraeckoro moms. CHTOBbIC JTHHHH. Ipuamun
CYNEPIO3HINH 3TeKTPHUECKHX MOIEH.

Ione numosns.

Teopema Octporpanckoro-T'aycca juist BekTopa HAIIPSKEHHOCTH IEKTPHYECKOTO TIOJIS.

Toste GeckoneunoM OAHOPOIHO 3apsKeHHOM TockocTH. Tore JIBYX PaBHOMEPHO 3apsKEHHBIX
IIJJOCKOCTEH.

Ione Geckoneunoro 3apsxenHoro waimHpa. [ose chepuueckoit IIPOBOJAIIEH OBEPXHOCTH.
ITone o6bEMHO-3apsKeHHOrO 1Iapa.

Huddepenumnanbras popma Teopems [aycea.

[Torenuman. PaGota cnit anekTpocTaruueckoro mojs.

DHeprus B3auMOJIEHCTBHS CHCTEMBI 3apSIOB.

- CBsi3b MeXTy HANPSDKEHHOCTBIO HIEKTPOCTATHYECKOTO MOMS U [TOTCHIHAIOM.
- Pa3HOCTB IOTEHNMANIOB MLy TOUKAMH MO, 06PA30BAHHOTO GeCKOHEUHOMN 3apsDKEHHON

III0CKOCTRIO. Pa3sHOCT MOTEHLMANIOB MEXKILY TOYKAMH TI0IS, O6Pa30BAHHOTO JBYMSI
OECKOHEUHBIMH 3apSKEHHBIMH LIOCKOCTSIMH.

PasHOCTD I0TEHIHATIOB MeXKLy TOYKAMH MOJISL, 06PA30BAHHOTO GECKOHEYHBIM 3apsiKeHHBIM
JUTHHHBIM HHIHHAPOM. Pa3HOCTL MOTEHIHAIOB MEKILy TOYKAMH HOJs, 06Pa30BaHHOIO
3apSUKEHHOH MycTOTEN0H chepoit. Pa3HOCTH MOTEHIHAIOB MEK/ly TOUKAMH OIS BHYTPH
00BEMHO-3apSIKEHHOTO IIapa.

[upkynsuns BeKTopa HAMPSHKEHHOCTH MIEKTPOCTATHYECKOTO OIS,

Honspusalus THoIeKTPHKOB.

BekTop s1eKTpHueckoro cMeleHUst (HIeKTpHYecKas HHYKIUS).
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Ci10%eHne B3aHMHO IePIEHAHKYIAPHBIX KoJleGanmil., Ourypsl Jluccaxy.

CBoOoHBIE 3aTyXAOIHME MEXAHHYECKUE KOJTeOaHMA. XapakTepHCTUKH 3aTyXalOIIHX
KOJIeOaHui.

BroHyx/IeHHbIe Mexanuyeckde KoneGanus.

dnexrpuyeckue konebanus. KsasucrauoHaphbie TOKH.

CBoGOHBIE YNEKTPOMAr HHTHBIC KONEOAHHSA B KOHTYpE (€3 AKTHBHOLO COIIPOTHBIIEHHUA.
CBoGOMHbIE 3aTYXAIOLIHE HTEKTPHYECKHE KONeOaHus B KOHTYpe.

Bromysensple anexkrpuyeckue kotebanus.

Pacnipocrpanenune BoiH B ynpyroit cpeje.

YpaBHEeHHA MIIOCKOM M chepHuecKoii BOJH.

I'pynnosas ckopocTs.

Hanoxenne (narepdepentiust) Bons. CTOSUHE BOTHEL

OHeprus ynpyroi BOJHEL.

3Byk. Dddext Jlomiepa s 3ByKOBBIX BOJIH.

BosnoBoe ypaenenue.

DNEKTPOMATHUTHBIE BOJTHBL

Ormruyeckuii s¢dext Jlomiepa. DHeprus IeKTPOMATHHTHON BOMHDL MHTeHCHBHOCTE
3EKTPOMArHUTHOH BOJHBL OTpaxeHHe H NMPENOMIIEHHE dTeKTPOMATHHTHAIX BOJIH OT I'PaHUIIBI
pasjierna IByX OJTHOPOIHBIX JUIEKTPUKOB.

3 Cemecrp.

Hnrepdepenuus caera.

[Iapuna nonoc uHTEpQepeHIUH.

KorepenrtaocTs.

Meron HOmura.

Hrtepoepennis mpu otpaxkeRUH IPH OTPAKEHUH OT TOHKOI [IPO3pavyHON MIACTHHKH.
MnTepdepennus oT MIACTHHKH MePeMeHHON TOIIHEEL (knuHA).

Kosnena Hetorona.

MpuorosydeBas untepdepenuus.

lIpumenenue naTEpDEPEHIHHL. HunTepbepomerpsl. ITpocseTienue onTHKH.
HMHTepdepennnonHbIe 3epKana u UIBTPEL

Hudpaxuns csera. Ipunnun [olirenca-®perens.

Mertoz 308 ®@penens. 3onHas miacTHHKA.

I'paduyeckoe BoruCTeHITE pesyTpTHPYIONIIEH aMILIATY/IBI (METON BEKTOPHBIX THArpaMM HiIH
ciupans Openens).

Hundpakuns Ha KpyrioM OTBEpCTHH H HEIIPO3PATHOM [HCKE.

Hudpakuus B napannenbHeIx dydax (THGpaKus ®payHnrodepa).

Hudpaknus ot meny.

Hubpakunonnas peméTka.

CrexrpansHoe pasioxenne. Pajpemaronas criocoSHoCT pelIETKH.

Hudpakuus Ha mpocTpaHCTBeHHBIX pelméTkax. Judpakuns PEHTTEHOBCKHX JIyUel.
T'osorpadus.

EcTecTBeHHBIH U MOJSPU30BAHHEIH CBET.

Honspusauns npn orpaxkenun u npesiomaeruu. 3akon bpiocrepa.

Honapu3anus npyu ABOMHOM JyyenpenoMIeHHH.

3akon Manroca.
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IToToK BEeKTOpa EKTPHUECKOTO CMEIICHHS.

Msmenenne sextopor E n D Ha rpaHuue pasiena AByX AHIIEKTPHKOB.

Pacnipenenenne snexkrpuueckux 3apsios Ha nposoumke. HanpsxEHnocTs momis B6mH
ITOBEPXHOCTH 3aps’KEHHOTO IPOBOHHKA.

CBoHCTBO 3aMKHYTO NpoBOASIIEH 0GOMOUKH.

Dnexrpoémrocts. Kornencaropsr. Coentnenue KOHIEHCATOPOB.

DHeprus 3apsHKEHHOIO MPOBOJHAKA. JHEPTHS 3aPKEHHOTO KOHJIEHCATOpa. DHEPrus
BIIEKTPHYECKOTO TIOJIS.

IocTossHHBIN 2IeKTPHYECKHIT TOK. DnexTpHyeckui Tok. IT1oTHOCTS TOKA,

VpaBHeHHE HENPEPLIBHOCTH.

OnexrpoaBmkyIas cuia. O6061mERHBN 3akon OMa Ut HEOIHOPOJHOIO Y4YacTKa LElH.
Passersnénnpie nenu. [pasuna Kupxroga.

Mommocts Toxa. 3axkon Jxoyns-Jlenua.

Craruveckoe MarHHTHOE [OJIE B BAKYYME. BekTop MaruutHoi uaayknun. 3aKkon buo-Cagapa-
Jlanunaca.

MaruutHOe nose npsAMoro Toka.

MarnurHoe 11051e KpyroBoro Toka. MaruuTHOE 107Te JIBHOKYIIETOCS 3apsijia.

3axon Amnepa. Cuna, IefCTByIOIIAs HA MPOBOJHUK C TOKOM B MArHHTHOM I1OJIE.
KoHTyp ¢ TokoM B MarauTHOM T10JIE.

Cuna Jloperua. JIBrkenue 3apsKeHHOM YacTHLBI B OJTHOPOAHOM MAarHUTHOM I10JI€.

D¢ dexr Xonna.

[upKynauus BeKTOpa MAarHUTHON MHIYKIHH.

Marnutraoe mosne conenouna. MaruutHoe mosne TOpOHa.

Pabora 1o nepemermenuio IpoBoIHMKA M KOHTYDa ¢ TOKOM B MArHHTHOM 110JIe.
MarunTHoe nosie B Bemectre. Hamaranuennocts u HaNpsHKEHHOCTh MATHUTHOT'O T10JIS.
MarnuTHBIE MOMEHTEI 3IEKTPOHOB H aTOMOB.

HMuamarnerusm. [TapamMarseTnsm.

CBOHCTBO (heppOMAarHUTHBIX MATEPUAIIOB.

MarnuTtomexanmueckuit s3¢pdexr. [TIpuposa cnoHTaHHON HAMATHHYEHHOCTH (eppoMarHeTHKOB.
Ipenomnenne sexropor E 1 H na rpannue paznena JIBYX OIHOPOJIHBIX MarHeTHKOB.
SIBIeHHE DIEKTPOMArHUTHON UH/LYKITHH.

DNEKTPOABHIKYHIAS CHITA (.11.C.) HHAYKIHH. [Ipupona sBieHus HIeKTPOMArHUTHOH HHTYKIHA.
Buxpesrie Toxu (Toxku ®yko).

SIBnenue camonnyKiun. Bsanmuas HHIyKIHA.

DHeprus MarHHTHOI'O TIOJIA.

BuxpeBoe siekTpHueckoe noje.

Tok cMmenieHuns.

YpaBreHus Makcseia.

CKOpOCTb paclpoCTpaHeHHsE 3IEKTPOMATHHTHOTO [TOJS.

l'apmonnyeckue KoneGaHus U UX XapaKTepPHCTHKH.

OcHOBHOE ypaBHEHHE JIMHAMHKH FApMOHHYECKHX Kojlebanuit. I apPMOHHYECKHH OCIHIIISATOP.
Maremarnueckuit MastHHK. OUIHUCCKHI MASTHHK. IpyXuHHBIH MasgTHHK.
Ilpencrasienne konebanuit ocpecTBOM BEKTOPHBIX JHAIPAMM (METO BEKTOPHBIX
JtHarpamm).

CrioxenHe rapMOHHYECKHX KoeGaH!H HAMPABICHHbIX BIOIb OIHOM npsaMoi. buenus.
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31.
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37.
38.
39.
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MuTepdepeHnus monspu30BaHHbIX BOJH.
HckyceTBenHOE TBONHHOE JIydenpenomMenue (HCKyCCTBeHHAS anuzorTponus). Ddoexr Keppa.
Tennosoe uznyuenne. 3akon Kupxroda.

3axon Credana-Bonsumana. 3akoH cmemenns Buna.

dopmyna Ilranka.

Bremnuit dorordpdexr.

®oronsl OnsiT bote (MeTon coBnasenuii).

D¢ dext Komnrona.

TopMmo3HOE PEHTICHOBCKOE H3IYUCHHE.

XapakTepHCTHYECKOE PEHTTEHOBCKOE HATYYCHHE.

JlaBnenune cpera.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyna bansmepa.
DnemenTapHas Teopus bopa.

Onpit @panka u l'epia.

['unoresa ne bpoiins. BosHoBele cBolicTBa BelmecTna.

[Ipunimn HeonpeenéHHOCTH.

Bonnoroe ypasrenne llpeaunrepa. ®usnueckuii cMpich V-pynkiun.
KBaHTOBaHME SHEPrUH 2IEKTPOHA B OMHOMEPHOMN MOTEHIHAIBLHOH SIMe.
KBaHTOBBII rapMoHMYecKHii OCHHIIISATOP.

- [TpoxoxieHHE HaCTHITBI Yepes OTEeHUHATEHbIH Gapbep.
44.
45.
46.
47.
48.
49,
50.
51.
52.

[1aBHOE B OpGHTANTEHOE KBAHTOBBIE YHCIIA.

IIpocTpancTBeHHOE KBaHTOBaHHE (MATHHTHOE KBAHTOBOE YHCTIO0).

Crinn snextpona. Onerr ltepra u lepraxa.

Pacnipenenenne snekTpoHOB 110 SHEpreTHYECKHM YPOBHAM aTOMOB.
[Tpuniwmn MHaymw.

Iluprna ciexTpanenpx aunmii. Torkas cTpykTypa CIEKTPAIBHBIX JIMHHH.
Dddexr 3eemana.

MonexyaspHbre ClieKTpBI.

Bemyxnennoe usinyuenne. Jlasepsr.
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4 Meronmyeckne MaTepHaIbI
Cornacno myskry 12 pa6oueit nporpamMmar.
1. OcroBHas nHTEpaTypa:

1. Casenven U.B. Kypc obme#t Qusuku: yuebHoe mocobue s BrysoB: B 3 1. - 7-¢ m3p.,
crepeoruir. — CI16.: Jlans, 2007,

T. 1: Mexannka. Mosntekynspuas dusuka. — 432 . (B 6ubmioreke — 155 7k3.).
T. 2: Dnexrpudectso u MarserisM. Bommst. Onrtika. — 496 c. (B 6ubmorexe — 148 3x3.).

T. 3: Keanrosas onruka. Atomuas pusuxa. Omsuka TBEPAOTO Tesa. DU3HKa aTOMHOTO Apa H
JIEMEHTAPHBIX YacTul. - 317 c. (B 6ubnunorexe — 151 7x3.).

2. Cusyxun JI.B. O6uwmii xype ¢usuku: y4ebHOEe mocobue Jutst By30B B 5 T. — M.: duzMarur,
2005-2006.

T. 1: Mexanuka. - 5-e u3m., crepeortuir. — M.: @usmariur, 2006. —~ 560 c. (B Gubnuorexe —
101 9K3.).

T. 2: Tepmonuuamuka n MoNeKyIpHAs $usnka. — S-¢ w3, uenp. — M.: Gusmarimt, 2006, —
543 ¢. (B 6ubnnoreke ~ 100 5x3.).

T. 3: Dnextpuuectso. — 5-¢ u3., crepeorun. — M.: @usmariut, 2006. — 654 ¢. (B 6ubmoTexe
— 100 »x3.).

T. 4: Omrruka. — 3-e u3p., crepeotul. — M.: ®usmarnut, 2005. — 791 c. (B 6ubtimorexe — 101
3K3.).

T. 5: Atomuasi u stepras pusnka. — 3-e w3, crepeoTun. — M.: Gusmatnurt, 2006. — 782 ¢. (B
dubmorexe —- 100 2x3.).

3. 3ucman LA, Togec O.M. Kype obmeit usukn. B 3-x TT. [DnexTpoHHbIit pecypc] — CII6.:
Jlane, 2007.

T. 1: Mexanuka. Mosekynspaas dusuka. KoneGaHus 0 BOHBL — 7-e m3n. — 352 ¢. Pexum
JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=505.

T.2: Dnextpuaectso u Marmermsm. - 7-e mg — 352 c. PexxuM gnocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll id=151 ¢ koMibroTepos TYCVP,

T. 3: Ontuka. dusnka atoMoB u MOJIeKyIT. DU3HKA ATOMHOTO A1pa H MHKPOYACTHIL. ~ 6-¢ W3,
-512c¢. Pexxum JIoCcTyIa on-line c KOMIILIOTEPOB TYCYP:

http://e.lanbook.com/books/element.php?plI cid=25&pll id=508.

2. lononBMTebHAS JHTEPATYpA:
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1. CaBenwes U.B. C6opuuk Bonpocos u 3aay no o6iei dusuke. [Dnexrponnslii pecype] ~ 5-
¢ wu3a., crepeorurr. - CII6.:  Jlams, 2016. - 292c.  Pexum nocryna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pllwid:7l766 ¢ koMnbrotepoB TYCVYP.

2. Uponos M.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8-¢ u3a., crepeorun. — M.: BUHOM.
JIaboparopus 3uanuit, 2006. — 309 c. (B 6ubmmorexe — 99 3K3.).

3. Mpomos M.E. ®usuka makpocucreM. OCHOBHBIE 3aKOHBL - 3-e U3, crepeotun. — M.:
BUHOM. Jla6oparopus 3nanuit, 2006. - 207 . (B 6ubauorexe — 50 7k3.).

4. Mponos UL.E. Dnexrpomarnerusm. OCHOBHBIE 3aK0HBI YueGHOE MOCOGHe JUIA BY30B. — 5-¢ U311
—M.: BUHOM. Jla6oparopus 3uauuit, 2006. — 319 c. (B 6ubnuorexe —~ 101 7x3.).

5. Mponos U.E. Bonrossle nponeccsl. OCHOBHBIE 3aKOHDL: yuebHoe nocobue. —~ 3-e u3n. — M.:
BUHOM. JIaboparopus 3nanmit, 2006. — 263 c. (B 6ubmmoreke — 100 3x3.).

6. Hponos W.E. KBantosas ¢usuka. OCHOBHbBIE 3aK0HBI: YuebHOe II0COOHE IS BY30B. — 2-¢
u3A., gom. — M.: BUHOM. Jla6oparopus 3uanuii, 2004, — 256 c. (B bubmotexe — 100 5x3.).

7. Wponos W.E. 3amaun no obmeit ¢usuxe: VuebHoe mocobue UL BY30B. — 7-¢ H31.,
crepeotuIl. — M.: BUHOM. JlaGoparopus 3uanwuit, 2007, — 431 c. (B 6ubanotexe — 496 5x3.).

8. YeproB A.I., BopobréB A.A. 3amaunuk mo dusnxe: YueGHoe mocobue 11s BTY30B. — 8-¢
H3]1., riepepad. u non.— M.: Gusmanmut, 2007. - 640 c. (B bubnmmotexe — 99 5k3.).

9. Bonbrenmreiin B.C. C6opHuK 3amay o obiemy kypcy ¢usukn: YueGnoe nocobue s
BTY30B. — 12-¢ m311., uenp. — M.: Hayxa, 1990. - 396 c. (B bubnuorexe — 148 7x3.).

10. KossipeB A. B. Kypc nexmmii 1o (uzuxe: Yuebuuk. — Tomck: TYCVP, 2007. — 421 c. (B
Oubmmorexe — 697 3x3.).

11. Kanammmkop H.IT, KoxerHuxoB HM. ®wusmxa. Hureprer-rectnpoBanye 6a30BbIX 3HAHMIA,
[Onexrponnsit  pecypc] —1-e wsn —CII6.: Jlamp, 2009. —160c. Pexum pocryma on-line:
hitp://e.lanbook.com/books/element.php?pl1 cid=25&pll id=172 ¢ KomribrotepoB TYCVP,

12. Jlososckwuit B.H. Kype ¢pusuxu. B 2-x Tt [DrexTponHbIH pecype] — 6-¢ M3, ueIp. | oM. —
CII6.: Jlans, 2009.

T. 1: Pusznueckue 0CHOBBI MEXaHHKH, OnekTpudecTBo M MarHeTHsM. OH3MKa KomeOGaHHH 1
BOJIH. ~576 c. Pexxnm JocTtyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=236.

T. 2: KsauroBas ¢usuka. CrarucTnyeckas (usuka u TepMmojuHamuxa. CoBpemeHHad
puznyeckas KapTHHA MHpa. - 608 c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ KkoMmIbroTepoB TYCVYP.

13. Casenves M.B. Kype o6meit dmspxu. B 3-x 1. [Onexrponnsii pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. Monekynspras dusnxa. — 11-e u3g., crepeorun. — CII6.: Jlaus, 2011. -
432 c. Pexxum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2038.
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T. 2: Dnexrpuyectso U MarneTHsM. Bonmer Omruka. - 11-e u3n., crepeorsn. — CII16.: Jlans,
2011. —-496 ¢. Pexum Jocryna on-line c KOMIIBIOTECPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll id=2039.

T. 3: Ksantosas onruka. Atomuas $usnka. Gusnka TBEpHOTO Tema. PUIMKA ATOMHOIO A7pa 1
JMEMCHTAPHBIX yacTHL. — 10-e wm3n., crepeotun. — CIIG.: Jlans, 2011. —320¢. Pexum
JnocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php’?pl1 cid=25&pl1_1d=2040.

14. @pum C.3., Tumopepa A.B. Kypc obmeii dusuxn. B 3-x . [Dnexrponnslii pecype] -
CII6.: JTans, 2009.

T. 1: ®usuyeckne 0CHOBBI MexaHHKH. Monekynspras dusnka. Konebanns u potasr, — 13-e
W3, crepeotun. —  CII6.: Jlawe, 2009. — 480 c. Pexmm pocryma on-line:
http://e.lanbook.com/books/element.php?nl1 cid=25&pll_id=416¢ KoMnbioTepoB TYCVYP.

T. 2: Dnexrpuueckue u JNCKTPOMAarHETHIECKHE SIBNCHAS. — 12-¢ m3., crepeorun. — CI16.:
Jlans, 2009. - 528 c. Pexcaum J0CTyma on-line;
http://e.lanbook.com/books/element.php‘?pl1 cid=25&pll_id=418 ¢ KoMIibroTEpoB TYCVP.

T. 3: Onruka. Atomuas ¢uznxa. — 10-e u3., crepeotun. — CII6.: Jlans, 2009. — 656 ¢. Pesxum
J0CTyMa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php‘?pl 1_cid=25&pll _id=419.

3. Yae6Ho-MeTonHIecKHE NOCOGHS B nporpaMMHoe obecnedenne

1. Yuebno-memoouueckue nocobus onn RPAKMUHECKUX 3AHAMUIL U CAMOCHMOAMENbHOI
Pabomul [ DeKTpOHHBIH pecypcl:

2.1. Yyxxkos 10.I1. PaGora u SHEprusi. 3aKOHBI COXPAHEHHS B MEXAHHKE: COOpHHK 3ama4 st
TIpaKkTHYeckuX 3anaTHil. — Tomck: TYCVP, 2010. — 24 ¢. Pesxum HOCTYIIa CBOOOMHBIN I CKAYHBAHUS:
http://edu.tusur.rw/training/publications/1100.

2.2, Jlaunn A.B., Marasununxos AJL, Tposu JLA. Mounexynsapuas dusnka: COopHUK TeCcTOBBIX
BOTIPOCOB JIJI CAMOCTOATENIBHON paboTh! U 11 HIPAKTHIECKHX 3aHATHH. — 2009. 30 ¢. Pesxum JocTyiia
CBOOOIHBI 11 CKAUHBAHMS: http://edu.tusur.ru/training/publications/1234.

2.3. JIgunu A.B., Marasunauxos AJL, Opnosckas JLB. Tepmomunamuka. Yacts 1: Cobopuux
TECTOBBIX BOIPOCOB JUISL CaMOCTOSITEIBHON paBoThl M s IpaKTUYeCKHX 3aHaTHil. — 2009. 43 c.
Pexxum noctyna ceoBonmblii g ckaunsanms: http://edu.tusur.ru/training/publications/1235.

2.4. Tareea A.W., Jlauun A.B., Marazunnukos A _JI. Tepmonnnamuka. Yacrp 2: C6opuuk
TECTOBLIX BONPOCOB JUISL CAMOCTOSTENBHON paBoThl H s NIPaKTHYECKHX 3aHsTHH. — 2010. 22 c.
Pexxum noctyna cBobonubnii s craunpanms: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii O0.A. Bonnosas onTHka: Mertoanueckoe nocobue. COopHHK TecTOBBIX
BOTIPOCOB. —-2009. 24 c. Pexxum JI0CTyna CBOOOTHBIH JUts CKa4YMBaHHS:
http://edu.tusur.ru/training/publications/1233.

CornacosaHa Ha noprtane Ne 5793




20

2.6. Hyxxos HO.I1. DnemenTrr aToOMHON (U3HKA M KBAHTOBON MEXaHMKH: Y Ue6HO-MEeTOMIECKOe
nocobue. CO0pHUK TecTOBBIX BomipocoB. — Tomek: TYCVYP, 2011, — 68 ¢. Pexum nocryna cBoOOaHbIH
st ckadyuBanus: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobuna Ons ebINONHEHUR Jlabopamophelx pabom | DneKTpOHHBIH
pecype]:
3.1. bypnoeunns B.A., Tposu JL.A. J[unamMuka MasTHHKa Obepbexa: Meronuyeckue ykazaHus

K naboparoprodt pabore. —2007. 13¢c. Pexum nocryna  CBOOOAHBIH Ui CKAYUBAHHS:
http://edu.tusur.ru/training/publications/918.

3.2. Taneea A.U., Veanosa E.B. MsydeHne asnexTpocTaTHueckoro nojs: MeTtoauueckue
yKazaHust K naboparopHoit paborte. —2011. 11 c¢. Pexum nocTyna CcBoOOJIHBIN JUIsl CKAuHBAHHS:
http://edu.tusur.ru/training/publications/926.

3.3. UBanoBa E. B. M3y4eHne MarauTHOro mons KpyroBoro toka: Meronuyeckue ykasaHUs K
naboparopHoii  pabGore. —2007. 12c¢. Pexum noctyna  cBOOOJMHBIM  [UII  CKAYMBAHMS:
http://edu.tusur.ru/training/publications/863.

3.4. bypadepckmii }0.A. Onpenenenne yueapHoro 3apafia 3ICKTPOHA METOIOM MArHETPOHA:
Metonuyeckue yxasaHus X 1aGoparopHOii pabore. — 2011. 14 c¢. Pexxum mocryma s CTYICHTOB,
corpynuukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. Bypnosunun B.A., Tposn JLA. Usydenue 3aTyXaromMX 3JIEKTPOMarHUTHEIX KoneOaHuii:
Metonuyeckue ykasanus k naboparopHoii pabote. —2007. 14 c. Pexxnm nocTyna CBOGOIHBIA 1T
ckaurBanus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JL.B.  Usyyenne MHTEPGEPEHIIMHE  JIa3epHOro M3NIydeHHs: MeTommueckne
yKasaHusi K saGoparopmoit pabore. —2010. 9c¢. Pewxum OCTyna cBOOONHBIN IS CKAYMBAHHS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Byprosuima B. A. Buemnsuii dorospdext. Usyuenne 3akona Cronerosa
U 1poBepka (opmysel DitHmTeiHa: MeToiMdecKne yKa3aHHS K naboparopro# pabore. — 2009. 11 c.
Pexum nocTyrna cBoGOAHBIH 1S CKaYMBaHU: hitp://edu.tusur.rw/training/publications/851.

3.8. 3axapor H.A., Kupwinos A.M. Uccnenosanue CIIEKTpa aroMma Bojopoja: Meronuyeckue
ykasanusa K saboparopHoit pabote. —2011. 18 ¢. Pexum J0CTyna cBOOOMHBIR JUII CKAYHBAHUS:
http://edu.tusur.ru/training/publications/917.
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