MHHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCHIICKOIA OEJAEPALINHN
DejrepanbHOE rOCYIAPCTBEHHOE BIOLKETHOE obpa3soBaresbHOe yupeKeHue
BBICIIETO IPO(ECCHOHATBHOTO 06pazoBaHUs

«TOMCKUHU I'OCY JIAPCTBEHHBIH YHUBEPCHUTET CUCTEM VIIPABJIEHUS U

PATMODJIEKTPOHUK U »
ey TBEPKIAIO
Hpopexﬁ) 0 y4ebHoii paGore
f a5 Q ILE. Tposu
« _» ) 2016 .

PABOYAS ITIPOT'PAMMA YUYEBHOI AUCIIUITJINHBI

Puznka
YpoBeHk ocHoBHO# 06pa3oBaTesibHOb IpOrpamMMal GakamaBpuar
Hanpageaenne noaroroskn 11.03.01— Paguorexnuka
Mpoduin Pajmorexnudeckue cpesicTra nepenayn, npuema u 06paboTKH cUrHanon
®opma obyyenns o4yHasg
DakyanTer PaguoTtexuuyeckuit
Kadeapa TOP
Kype(s1) 1 Cemecrp(n) 1.2
YueGubiii naan Ha6opa 2016 roga
Pacnpenenenne pa6ouero Bpemenn:
=g o] B
(5 & [l =
Ne Buaer yue6noii padorsi S~g e 3 =
S S |7 A
1 | Jdexunn (JI) 54 | 34 | 88 | yacos
2 | JlaGoparopHbie paboTsi (JIP) 36 | 26 | 62 | yacom
3 | Hpaxtnyeckue 3austus {I13) 54 | 34 | 88 | yacos
4_| Kypcosoii npoexT / pabora (KPC) (aynutopus) - - - | yacos
5 _| Beero ayauropusix 3ausruii 144 | 94 | 238 | yacos
6 13 HEX B HHTepaKkTHBHOI tdopme | 20 | 14 | 34 | wacos
7_| CamocTosiTeabHas pabora crynenros (CPC) 72 | 122 | 194 | uacos
8 | Beero (6e3 sx3amena) 216 | 216 | 432 | yacos
9 | Camocrositentbnas pa6oTa Ha NOATrOTOBKY H caauy 3k3aMeHa | 36 | 36 | 72 | yacos
10 | O6mas TpyaoéMKocThb 252 | 252 | 504 | yacom
(B 3a4€THLIX eAMHHUAX) | 7 7 14 | 3ET |
JK3aMen 1,2 cemecTp

Tomcer 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
(¢ 9
nporokon Ne 113 ot « 20 » 4 2016 1|

Pabouas nporpamma cocrasiena ¢ y4€ToM TpeboBanuii ®enepansuoro I ocy-
AApCTBEHHOr0 00Pa30BATENBHOIO CTAHAAPTA BBICLIETO obpazosanus (PI'OC BO)
10 HarpablieHHIO noAroToBkH 11.03.01 — «Pagnorexuukay (ypoBeHb GakanaBpua-
Ta), YTBEPKACHHOTO MPHKA30M Munucrepersa o6pasosanns n Hayku Poccuiickoi
Denepanun ot 06 mapra 2015 r. Ne 179, paccmotpena u yTeepskneHa Ha 3acema-
HHU Kadenpsl Gusnku 20 anpens 2016 r., nporokon Ne 113,

Paspaborunk:
JOLEHT Kaeapsl GU3NKH A .B. TioHbko0B
3aB. xad. dusnku, mpopeccop E.M. Okc

Pabouas nporpamma corsiacosana c hakynbTeTOM, IpOPUIHpYIOLE H BbI-
IIyCKaroleH kadenpaMu cnelHatbHOCTH

Hexan PT®, nouenr ~z. K.10. [Norosa

3aBemyronuit npoduIUpyIoe
kagenpoit P3U, npodeccop 'ﬁx———a A.C. 3anopun
/ 3aBeayrounit BRIy CKaroIeH xg—_\
xapenpoit TOP, gorent A5l lemunon
JKCnepThl:
Kad. dusuku JIOLIEHT P A.B. MenoBHUK
(MecTo paboTel) (3aHMMaeMast 10MKHOCTB) b) (MHHLMATIEL, hamuTus)
kad. TOP JIOLEeHT C.H. Boromosos
(MecTo paboThI) (3aHUMaeMas JOJKHOCTS) (moamuce) (MHMUHATTEL, (aMuus)
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1. HEJIA U 3AJAYH JUCLHUILIUHBI

Aucnumumna «Du3MKka» U3y4aeTcs B MepBOM M BTOPOM CEMECTPE H HpelyCMaTpHBACT
YTCHHE JIEKIHH, POBEACHHE NIPAKTHYECKHX U NabOPaTOPHBIX 3aHATHH, 0JIyUcHHeE pasIM4YHOro
poa KOHCYJIBTaIlHM.

Heabto macuunanner «Pusuka» spiastercs GopMUpOBAHHE y cryaentoB TYCVYP nenoct-
HOTO MPEACTABICHAA O GUMUCCKUX NMPOUECCAX H SIBICHHSX, HPOTEKAIOMMX B [PHPOJE, OHH-
MAaHHs BOZMOKHOCTEH COBPEMEHHBIX HAYYHBIX METO/I0B [IO3HAHUS MPUPOIbLL U BIAJEHHS HMH HA
YPOBHE, HEOOXOXMMOM [UIA PEIICHHS NPAKTHYECKUX 34744, BOIHHKAIOUIMX IIPH BBINOTHEHHHU
npodeccHoHANBHBIX 0093aHHOCTEH.

3agaueii n3ydeHus Kypca QU3IHKH ABISIETCS OCBOCHHE CTYIEHTAMH H YMCHHE HCIIOJB30-
BaTh:
® OCHOBHBIX IIOHATHM, 3aKOHOB U MOJAEIEH:
» MEXaHHKH;
» TEPMOJIHHAMUKH,
» 3JIEKTPHYECTBA H MATHETH3MA,
» KxoneGaHuil H BOJIH;
» OIITHUK;
» aTOMHOM (DH3HKH;
¢ METO/IOB TCOPETHYECKOTO H IKCIIEPUMEHTANBHOTO HCCIIe/I0BaHui B (pH3HKeE;
® METOJIOB OLEHOK ITOPSIKOB (PU3HMUECKUX BEIIMUHH.

2. MECTO JUCHHUIVINHBI B CTPYKTYPE OOII

Hucunmmna «Pu3uKa» OTHOCHTCS K YHMCITY THUCHHIUIHH MAaTEMATHYECKOTO H eCTECTBEH-
HOHay4HOTO HHKNa (6asoBast yacte b1.5.14). 3Hanus # HaBBIKH, NOTydeHHbIE IPH €& H3YYEHHH,
HCTIOJIB3YIOTCS B MOCEAYIOUMX HCHUIUTHHAX POPECCHOHATEHOr0 KA («PamuoMaTepuasl
H PaMOKOMIIOHEHTED», «DICKTPOHHKa», «OCHOBBI TEOPHH Letiei», «DNeKTpoAHHAMHKA H pac-
IPOCTpaHEHUE pajuoBONHY, «PaqnoTexHHUECKHe ENU U CHTHAIB», «CXEeMOTEXHHKA aHaIoro-
BBIX OJIEKTPOHHBIX YCTPOHUCTB», «YCTpPOHCTBA cBepX BbICOKOH uactotel (CBY) n aHTeHHBI»,
«PaoTeXHUYECKHE CXeMBI», «Be30IacHOCTD KH3HEIEATENBHOCTHY).

3. TPEBOBAHUSA K PE3YJIIBTATAM OCBOEHUSA TUCIUIIINHBI

[Iponecc usydenus gucuuIuIHHEBL «DU3HKAY HanpasJjieH Ha (OPMHpPOBAaHHE CIEAYIOIUX
KOMIIETEHIHINA:

obwenpogpeccuonansvmsle komnemenyuu (OI1K):
1) criocoGHOCTE  NpecTaBisATh ANEKBATHYIO COBPEMEHHOMY YDPOBHIO 3HAHHH HAYYHYIO
KapTHHY MHpa Ha OCHOBE 3HaHUS OCHOBHBIX ITOJIOJKCHHI, 3aKOHOB H METO/IOB €CTECTBEHHBIX Ha-

yk u mareMatuku (OITK-1).

B pesynbmame usyuenun Kypca puzuxu cmyoeHmol 00nNHCHbL:

3HaTh (QU3HYECKHE OCHOBBI MEXaHHWKH, MOJICKYJISPHONW (GH3HKH, TIpUpony KojebGaHHil H
BOJIH, OCHOBBI MOJIEKYJIAPHOH (QU3HKH ¥ TEPMOJAHHAMHKH, TEKTPHYECTBA H MarHeTH3Ma, OITH-
KH, aTOMHOH (hU3HKH.

¥YMeTh UCII0Ib30BaTh TEOPETHUCCKHE 3HAHUS MPH OOBICHEHHH PE3YIBTATOR IKCIEPHMEH-
TOB, IIPUMEHATH 3HaHUA B 001acTH GU3NKA AT OCBOCHUS 001IenpodheCCHOHATBHBIX AHCIHILIUH
H pemeHus npoecCHoOHaAIBHBIX 3a/1ad.

Baaners HaBbIkaMH (GU3HYCCKUX HCCIICJOBAHUH.
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4. OFbEM JUCLUILIAHBI M BU/IbI YYEBHON PABOTBI

Tabnuna 4.1.
CemecTpsl Beero
Bunp! yueOHoit paboThl JacoB
1 2
AyauTOpHbBIe 3aHATHH (BCero) 144 94 238
B tom yuce:
Jexiuu (JI) 54 34 88
JIaGopatopubie paboTet (JIP) 36 26 62
IIpakTuveckue 3aaTus (113) 54 34 88
Kypcosoit npoekT / pabota (KPC) (ayautopHas Harpys3ka) - - -
Jlpyeue 6udvi ayoumopHou pabomo!
CamocTosiTeIbHAsA padoTa (Bcero) 72 122 194
B toMm yucie:
[TpopaboTKa JIEKIMOHHOTO MaTepuaia 14 27 41
[ToaroroBka K NPaKTHYECKUM 3aHATHAM 14 26 40
BeImosHeHHe HHAXBHAYAIHHBIX TBOPYECKHX 3aaHUH 17 25 42
[MoaroToBKa K KOHTPOJIBHBIM paboTaM H KOJUIOKBHYMaM 18 27 45
[Moaroroska K 1ab0paTOPHBIM 3aHATUAM 9 17 26
CaMocTosTeNbHOE H3YICHHE TEM TEOPETHYECKOH YacTH - - -
HoaroroBka K 3K3aMeHY 36 36 72
Bi1 IpOMEXYTOYHOM aTTecTaluH (3a4€T, 3K3aMeH) JK3 JK3
O6mas TPyA0EMKOCTD 4ac 252 252 504
3auyéTHbIe eTHHUIBI TPY10EMKOCTH 7 7 14
5. COAEP) KAHUE JUCHHUILJINHbI
5.1. Pa3gesibl AUCUMIIIHHLI U BHIbI 3aHATHI
Tabmuna 5. 1.
Ne HauMenoBanue pasjena 1 P m | cpc Bceero | ®opmupyemsie
JTACIIHTLIHHBI yac, | KOMIETeHUHH
IlepBblil cemecTp
1 | Mexanuka 10 8 10 12 40
MonekyisipHast QH3HKa ¥ Tep-
2 MOIMHAMHEKA 10 8 10 12 40 OI1K-1
3 | DJIeKTpUYECTBO H MArHeTH3M 18 12 18 28 76
4 | Konebanus U BOJHBI 16 8 16 20 60
Bropoii cemecTp
5 | BonroBasg onTHKA 14 10 14 54 92
6 | KpanToBas ONTHKA 10 8 10 34 62 OIIK-1
7 | AtomHas QU3MKa 10 8 10 34 62
8 | Beero: 88 62 88 | 194 | 432
Wroro: 432 yaca
CornacoeaHa Ha noptane Ne 6163 4




5.2. Coneprxanue pa3ie/10B AHCUHILIHHBI (0 JIEKIHAM)

Tabmuna 5.2.
No Hanmenosanne Tpynoém- |  ®opmupye-
o pasnena Conepxanue paszena KOCTh Mble
JHCLHUIUTHHBI (gac.) KOMAOeTeHIHH
IlepBriii cemectp
1 | Mexanuka 1.1. ®uzuka Kak PpyHaaMeHTaIbHAs HAYKA. 10
1.2. Kunemaruka.
1.3. JluHamuKa MaTepHansHOM TOYKH.
1.4. 3aKoHBI coXpaHeHus.
1.5. MexaHuka tBepioro tena.
1.6. OCHOBBI PEJIATHBHCTCKOM MEXaHHKH.
2 Monexyasp- | 2.1. YpaBHeHHUs COCTOSHHA HIEAILHOTO a3a. 10
Has ¢usnka u | 2.2. Mzonponeccsr.
TEePMO/HHA- 2.3. KnaccHueckue CTaTHCTHKH.
MHKA 2.4. SIBnenus nepenoca.
2.5. OGpatuMble 1 HeOGpAaTHMEBIE IIPOECCHL.
2.6. DHTpOMIHSL. OI1K-1
3 | Daexrpuye- 3.1. DnekTpocTaTHYECKOE 1OJIe B BaKyyMe. 18
€TBO M Mar- | 3.2. DjeKTpocTaTHyeckoe IoJe B JHAJIEK-
HETH3M TPHKe.
3.3. IIpOBOAHHK B 3JIEKTPHYECKOM HOJIE,
3.4. DHeprus 31eKTPHYECKOTO TIOJS.
3.5. ITocTOSTHHBIHN SIEKTPHYECKHI TOK.
3.6. MarHuTHOE 1oJle B BaKyyMe.
3.7. Mar#aurHoe 1ojie B BEIIECTBE.
3.8. DieKTpoMarHuTHAs HHIYKIHL.
3.9. Ypasrenns Makcsenna.
4 | Konebanus u | 4.1. Konebanus. 16
BOJIHBI 4.2. Bonusl.
Bropoii cemectp
5 | BoanoBan 5.1. UaTepdepennns caera. 14
ONTHKA 5.2. udpakuus ceera.
5.3. lonspusamus cera.
5.4. CpolicTBa B OCOGECHHOCTH pacIpocTpa-
HEHHS CBETOBBIX BOJIH B Pa3IHYHBIX Cpe/ax.
Hucnepeus caera. OTIK-1
6 | KBanrosasn 6.1. TennoBoe uzny4enue. 10
ONTHKA 6.2. DOTOHEL.
7 | AtomHas ¢u- | 7.1 Boposckas Teopus atoma. 10
3HKa 7.2 DneMeHTbI KBAHTOBOH MEXaHHKH.
7.3. HepaBHOBecHble MakpocHcTembl. CrioH-
TaHHOE U BBIHYXXJICHHOE H3JTyYEeHHS.
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5.3. Pazaesibl AMCHMIUIMHBI M MEAJHCHHILUIHHADHBIE CBSI3H ¢ obecevHBalOmMUMH
(npeasLymuMH) U obecnedHBaeMbIMH (nocJieay0MmuMH) AHCUHILIHHAMH

Jlisi OCBOEHHMSI Pa3feioB JHCUMIUIHHBL «DH3HKA» BeOoOXOAMMBI 3HAHUS, IOJyUYEHHbIE B
[IKOJIE ¥ 110JydaeMble apalIeNbHO IPH H3YYCHHH TUCUHIUIHHBL «MareMaTHYECKHH aHAIU3».

Pasjienbl AMCIHMILIAHBL «DH3MKay CBA3AHBL C PasleNaMu NnOCAeOyIouux JACIMILIHH «I1po-
deccronanprOro unKna (6azoBoi (o61enpodeccHoHATbHOI) YacTh)» pabodero yqebHOTo I1ana:

Tabnuna 5.3.

Pazneinl puzuku 11213 4056l 7
J M cHHIIHHBI
PaguoMarepuasibl B PaJMOKOMIIOHEHTBI + i+ |+
DIeKTPOHHKA ) + |+ |+ + |+
OcHOBBI TEOPHHU LENEH + |+
DJ1eKTPOJHHAMHKA U PacipOCTpaHeHHEe PaqHOBOIH + + |+
PagroTexHHUECKHE LENH U CUTHATIBI + 4+ |+
CXeMOTEXHHKA AHAJIOTOBBIX YJIEKTPOHHBIX YCTPOUCTB + i+
YerpoiicTa cBepX BBICOKOH YacToThl (CBY) 1 aHTEHHbI + |+
PajguoTeXHUYECKHE CXEMBI + |+ [+
Be3onacHOCTh KH3HEAEATEIbHOCTH + |+ [+ P+ +

5.4. CooTBeTCTBHE KOMIETEHIHI, GOPpMHPYEMBIX IIPH H3Yy4YeHHH IUCIHMILUIHHBI, H BH-
0B 3aHATHHI
Tabmuna 5.4.

[Tepeuenn Buse! zaggaTui
KOMIIeTEHIH I JI{ 113 | JIP | CPC

®OopMEBI KOHTPOJIA

Onpoc. Tect. KontpossHas paboTa (KOJIOKBHYM).
OI1K-1 + + |+ + | 3amura sabopaTopHOl paboTsl (TeCT, YCTHBIA OIl-
poc). DK3aMeH.

6. METO/JbI 1 ®OPMbI OPTAHU3AIIMN OBYYEHHI

Jlns yCremHoro OCBOECHHS [MCUMIUIMHBI IPHMEHAIOTCS pasiuuHbICe obpa3oBaTesbHbIE
TeXHOJIOTHH, KOTOPble OOECIeYHBaAIOT JOCTHKEHHE IUIAaHMPYEMBIX pe3ysibTaToB 00yueHHs CO-
[IaCHO OCHOBHO# 0Gpa3oBaTebHO IporpaMme, ¢ yuéroM TpeboBaHui K 00bLEMY 3HAHHH B MH-
TepakTHBHOH popMe.

6.1. TeXHOJOTMH HHTEPAKTHBHOTO 00yYeHHs IPH Pa3IH1HbIX dopmax 3HAHMIA

Tabsuma 6.1.
®opwmst | Jlexmuu | TIpakrideckue JlaGopaTopHbie Bceero
Merons! (vac) 3aHATHSA (4ac) paboThI (4ac) (dac)
O6cyKieHHE [Ipe3eHTalHN ’ 9 4 13
JEMOHCTpALMH OIBITOB
Pabora B xoManJe 11 11
VCTHBIR OIPOC WIIH TECTHPO-
BaHHe TPU JOITYCKE U 3aliHTe 5 5

nabopaTtopHbIX paboT
[Ty6nuynas 3amuTa u pasoop

y JOCKH UHJIMBHIYTBHBIX 5 5
TBOPYECKUX
3aJjaBHi U TeCTOB
HUrtoro sHTEpaKTHBHBIX 3aH-
pmﬁ 9 5 20 34

CornacosaHa Ha noprtane N2 6163




Tabauua 7.1,

7. JABOPATOPHBIHN IIPAKTUKYM

No
n/n

Ne paznena
JUACLHILIHHBI

Haumenosanne naGoparopusrx pador

Tpyuno-
CMKOCTh
(vac.)

OIIK

IlepBblii cemecTp

3HAKOMCTBO ¢ H3MEPHTEILHBIMU PHOOPAMH.
Meroanka 06paboTKH pe3ynbTaToB H3Mepe-
HUH. Teopus norpeuHocTel H3Mepenuii.

Kunemaruka
BPALICHHS.
Jlunamuka Mastaika O6epbeka.

PaBHOYCKOPEHHOIO

Msyuenue pacnpenenenus Makcgen-
JIa.

OnpenesieHHe OTHOLUEHHS TEIIOEM-
Kocrel ra3za MerogoM Kreitmana-
He3opma.

Hsyyenne 571€KTpOCTATHYECKOIO I1O-
TSl

W3yuenne MarHUTHOI'O MOJISL KPYrOBO-
IO TOKa.

Omnpenenende  yaejqbHOrO  3apsja
3JIEKTPOHA METOOM MarHeTpoHa

12

Mzyyenue 3aTyxaromux sneKTpomar-
HUTHBIX KOJeOaHHil,

W3yyenne BRIHYX/ICHHBIX 3JIEKTPO-
MarHUTHBIX KoJaeOaHuii.

Bropoii cemectp

Nsy4enne nnTephepeHnn nasepHoro
usstydenus. Oneit FOnra.

Wzy4enne nudpaknuu nazepHoro u3-
JIYYEHHS OT UIeJTH U HHTH.

10

N3ydeHue 3aBHCHMOCTH HEpreTHde-
CKO¥ CBETHMOCTH CEpOro Tejia OT
TeMITEpaTyphI.

Bremnuit porosdpexr. Mzygenne
3akoHa CToseToBa H 1posepka ¢op-
MyJIbl DfHIITEeHHA,

[Tposepka cooTHoLIEeHHs HEOMpeTe-
JeHHOCTEH 111 POTOHOB.

Usyyenne criextpa atoMoB Bogopoa.
(IToctostHHAs Punbepra).

OIIK-1
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8. MIPAKTUKTUYECKUE 3AHATUSI (CEMUHAPDI)

Tabnuna 8.1.
Ne | Nepazpgeina . Tpyno-
S R ——— HanmenopaHue NMpakTHYECKHX 3aHATHH EMKOCTh OIIK
(uac.)
IepBrlii cemecTp
1 1 KuHeMaTHKa [OCTYIAaTeIbHOrO H BpaIare/ib- 2
HOT'O JIBH)KEHHS
2 3aKoHbl JUHAMMKH [TOCTYNATENbHOIO U Bpalla- 2
TEJBHOrO BHKEHHUA
3 Pabora u sHEprus 2
4 3aKOHBI COXPAHEHUS UMITYIbCA, MOMEHTA HM- 2
yJIbCa U SHEPTUH
5 PejsTHBHCTCKAs MeXaHHKa. TeopHs OTHOCH- 2
TeJIbHOCTH
6 2 H3onporiecchl, TEIUIOEMKOCTh MHOI0aTOMHBIX 2
ra3oB
7 Pacnpenenernsi Makcsesuia U bosibiiMana 2
8 TlepBoe HAYAJIO TePMOAHHAMHUKH. LIMKIIBL. 2
9 Bropoe Havaji0 TepMOAHHAMUKH. JHTPOIHA 2
10 | 3 3axoH Kyirona 2
11 HanpsokéHHOCTD 3IeKTpHIecKoro mols. Teo- 2
pema ['aycca
12 [Totennuasn. Pabora cuit 31eKTpOCTaTHYECKOTO 2
0Jis OIIK-1
13 BeniecTBo B AMEKTPOCTATHYECKOM TOJIE. DJIeK- 2
TpoeMKOCcTh. KoHieHcaTops!
14 3akonsl Kupxroda 11 Letel M0CTOSHHOIO To- 2
ka. ImorHocts Toka. K. HCTOYHHKA TOKA
15 MarsuTtHoe nose. 3akon buo-Capapa-Jlamiaca 2
16 Cuna Amnepa. Cuna Jlopenua 4
17 [TpuMeHeHHE TEOPEMBI O IIUPKYILUH BEKTOPA 2
MarHMTHOH HHIYKUHH [UTA pacyéTa nojeH
18 MarauTHOe I10JI€ B BEIIECTBE 2
19 DiekTpoMarHMTHAsS HHAYKIUSA 2
20 DHeprus MarHUTHOTO T10JIs 2
21 VpasaeHus Makcsesuia 2
22 4 I"apMonuyeckue Konebanus. ClioxeHne rapMo- 2
HHUYECKHX KonebaHui
23 3aTyXalolye IeKTPOMArHUTHbIE KoseOaHus 2
24 BhiHyA/ICHHBIE YICKTPOMATHUTHBIE KOTCOAHUS 2
25 D IEKTPOMArHUTHBIE BOJIHbI 2
26 Dddexr Homrepa 2
Bropoii ceMecTp
27 5 [eomeTpudecKas H ONTHYECKAs Pa3HOCTh X0 2
Jayded
28 | HurepdepeHuns cBeTa 4 OIIK-1
29 Jlndpakiuus cBeTa 4
30 | ITosipuzanus cera 2
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31 6 Tennosoe u3yuenne 2
32 Buemnuit porospdext 4
33 A¢dext Komnrona 2
34 ®otonbl. MMnyibe dotona. Jlapsenue caeta 2
35 TopMmo3Hoe peHTreHOBCKOE H3TyUeH e 2
36 7 Teopus atoma Peseppopua-Bopa 4 OlIK-1
37 Crniexrpst atomoB. Popmysna Banemepa 2
38 XapakTepHCTHYECKOE PEHTICHOBCKOE U3JIyye- 2
HHE. PEHTIeHOBCKHE CIIEKTPHI
39 CIIOHTaHHOE 1 BBIHYKIEHHOE H3TydeHus. KO- 2
>¢duIMEeHTH DitHINTe A
9. CAMOCTOSITEJBHAS PABOTA
Tabmuma 9.1.
Temaruka camocrosrensroii pabo- | Tpyno- KonTtposs
Ne | Ne pasgena ThI b eMI:<y()CTb OIIK BLIHO;II;GHHH
WL | AECHHITHHE (Oemanusayus) (gac.) paboThI
1 1-7 Omnpoc. Tec-
ThI. Kon-
IIpopaboTka NekunoHHOro Mate- 41 TPOJIBHBIE
pHasa paboThI
(KomTOKBHY-
MBI)
2 1-7 Tectsl, no-
IoaroToBka K npakTH4eckum 3a-
40 MallHHe 3a-
HATHSIM J—
3 1-7 Brinonnenne HHANBHTyaNbHBIX 47 OIIK-1 ITposepxa 13
TBOPYECKHX 3aJaHHH
4 1-7 [Toaroroska Kk KOHTPOJILHEIM pa- 45 Iposepka
GoTaM 1 KOJLIOKBHYMaM paboT
S 1-7 " Omnpoc. Tecr.
[loarotoeka or4éros o naGopa- 3 i
TOPHBIM paboTam 26 aturra ot
4ETOB
6 1-7 [Toxroroska u craua sx3amena 72 Ompoc. Dx-
3aMeH.
Hroro: 266 yaca

ITEPBBIM CEMECTP

Tembr nuAMBHAYAILHBIX TBOpUecKHX 3amammii: 1. Kunemaruka MaTEepHAIBHOH TOYKH;
2. JlnnaMuKa 1ocTynaTebHoro qBHKEHHUS: 3. JlHamuka BparnarenbHoro mBmKeHus; 4. 3aKoHbl
COXpaHeHHs B Mexanuke (Ge3 BpalaTelbHOro ABIKeHHs), 5. KiaccHueckie CTATHCTHKH;
6. Tepmoauuamuka; 7. [Totennuan u pabora; 8. 3akon Kynona; 9. Dnektpocraruka; 10. Meras-
/BT THBJIEKTPUKK B SNIEKTPHYCCKOM nonte; 11. Marnurocraruka; 12. JIsmxeHue 3apsAJI0B U TO-
KOB B MAarHUTHOM 11oJie; 13. DnekTpoMarsutHas uaaykuus; 14. KoneGanus u BOJIHEL.

Tembt 1 u 2 KOHTpOIBHBIX pabor: 1. «Kunemaruka wmatepuaibHOH TOYKH »;
2. «/luHamMuKa moCTYIATEeIEHOO ABIKEHUS»; 3. «/lAHAMHKA BPAINATENBHOTO IBHIKEHUSY:
4. «[lorennmnan u pabotay; 5. «PaGoTa u PHEPTHsA. 3aKoHBl COXpaHeHus», 6. «Kiaccuyeckue
CTAaTHCTHKHY, 7. « Tepmoaunamukay; 8. «3akon Kynona»; 9. «Mertamist u JTHUDJIEKTPUKH B DIIEK-
TpHHECKOM roniew; 10. «Marnutoctartukay; 11. «[[Bukenne 3apsaJ0B U TOKOB B MAarHUTHOM M0~
aex; 12, «OnextpoMaruuThas MHIYKIHDY; 13, «KoneGanus u BonHs;, 14. «BoHbly.

Tembl 1-r0 u 2-ro KOJUTOKBHYMa: |. «Mexanukay; 2. «MonexynapHas $pusuka u Tepmo-
JHHAaMHKay; 3. «DnekTpoctaTHkay; 4. «DNeKTpoMarHeTHsMy; 5. «KoseGanns u BoHbDy,
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BTOPOU CEMECTP

Tembl HHAMBHAYAAbHBIX TBOPYECKHX 3ajauuii: 1. Unreppepenunst; 2. Jlnpaxuus;
3. TertoBoe uanydenue; 4. Bueumuit porodddexr, Ipdext Komnrona; 5. KpanroBas MeXaHH-
Ka; 6. ATOMHBIE CIICKTPBHIL

Tembr 1 u 2 KOHTPOJbHBIX pabot: 1. «MHTephepeHmus»; 2. «/ludpaxuus ceeran; 3.
«Bonmosas ontukay; 4. « Teruiopoe uiayuenuey; 5. «Buemnuit ¢oTosdhexT. Dddpext Kommro-
Hay; 6. «KKBanTOBas MEXaHHKa»; 7. K ATOMHBIC CIIEKTPBD).

Tempi 1-ro H 2-To KOLIOKBHYMOB: 1. «BoiHOBas ontukay; 2. «TennoBoc usiyyeHue u
aTOMHbIe CIIEKTPBI»; 3. «KBaHTOBas QU3UKAY.

10. IPUMEPHASI TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)

He rpeycMOTPeHO y4eOHbBIM ILIAHOM

11. BAJUIBHO-PEHTUHIOBASI CUCTEMA

OcymecTsisercs B cooTBeTcTBAA ¢ IlostoxkenneM 0 NopsiaKe HCMOIb30BAHMS pefTHH-
FOBO CHCTEMBbI ISl OLIEHKH YCIIEBAEMOCTH CTYAEHTOB (IIpHKa3 peKTopa 25.02.2010 Ne 1902)
1 OCHOBaHAa Ha 6aJJILHO-PeH THHTOBOH CHCTEME OLIEHKH YCIICBACMOCTH, nedctsytommeii ¢ 2009 r.,
KOTOpas BKIOYAET TEKYLIMH KOHTPOIb BBINOIHEHUS dIEMEHTOB 00BéMa AUCUHUILUIHHEL 0 3Jie-
MEHTaM KOHTPOJIA € TIOIBEICHIEM TEKYIIEro peHTHHTA.

ITo mucimmmae «du3nKay» NpOBEIeHHE YK3aMeHa B IIEPBOM H BTOPOM CeMECTpPE ABJIACTCH
obs3arerpHbIM. [IpH 9ToM OajuibHas OLEHKa B COOTHOIICHHH 70/30 pacnipenensiercs Ha ABE CO-
CTaBISIONIHE: CEMECTPOBYIO H dK3ameHalHoHHy0. T.e. 70 OajIoB MOXHO NOIYHIHTE 32 TEKY-
myto paboty B cemecTpe, a 30 6asIoB — 32 OTBETHI Ha SK3aMEHE.

Jl1st CTHMYIUPOBAHUS [IAHOMEPHOCTH PabOTBI CTY/IEHTA B CEMECTPE BBEJIEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIN MPHUMEHAECTCS (cyMMHpYeTCsi) TOJIBKO JUIA CTYeHTOB, Oe3 0ro3/a-
HUif OTYHTHIBAIOIIHAXCS 10 IPOMEXYTOUHBIM 3MEMEHTaM KOHTPOJIS (TECTBL, PAKTHYECKHE pabo-
ThI, KOJUIOKBHYMBI).

Ha mpoTSDKEHHH BCErO CeMecTpa TeKyllas yCIEeBaeMOCTb OLCHHBACTCA TOJHKO B bannax
HAPACTAIOUIUM HTOTOM, B TOM YHCIIE H PE3Y/IBTAThI KOHTPOJIBHBIX TOYEK.

Texyuiuii KOHTPOJIb H3YYeHHs JUCLHIUIHHEL B KOKIOM CEMECTpe COCTOUT H3 CIEYIOMHX
BH/IOB!

— KOHTPOJIb 32 yCBOCHHEM TEOPETHYECKOro MaTepHajla — IPpOBEICHHE 4 MHCHMEHHBIX KOH-
TPOJIBHBIX paboT U KOJLIOKBHYMOB;

— KOHTPO.Ib 32 [PABHIBHBIM BBITOJTHEHUEM TIPAKTHICCKHX paboT — npoBeJicHHE Ha IpaK-
TUYECKHX 3aHATHIX 5 — 7 TeCTOB;

— KOHTPOJIb 32 BBIIOJIHEHHEM Jab0paTOPHBIX paboT.

[To pe3ynpTaraMm TeKymero KOBTPOJs POPMUPYETCS JIOIYCK CTYACHTA K UTOTOBOMY KOH-
TPOIIO — 3K3aMEHY 110 JTHCUMIUIMHE. DK3aMEH OCYIECTBILACTCA B BU/IC ompoca Io TeopeTHye-
CKOH 9aCTH JUCLUITIMHBL

B cocraBe cyMMbl (aUioB, IIOJTYYE€HHOH CTYJAEHTOM 110 JUCHHILIMHE, 3aKaHYHBAIOLIEHCS
YK3aMEHOM, PK3aMEHAI[HOHHAS COCTABIIIONIAS JIOJDKHA OBITh HE MeHee 10 6awtoB. B mpoTHBHOM
cilydae DK3aMeH CHHTAETCs He CHaHHBIM, CTY/ICHT B yCTAHOBJICHHOM B TYCVYP nopsiixe o6sa3aH
ero nepecaarth. [Ipu HeyOBJIETBOPHTEIBHOMN C/laye SK3aMeHa (Menbire 10 6a110B) HIH HESBKE
CTY[eHTA Ha 5K3aMeH YK3aMEHAIMOHHAs COCTABIAROIIAs IPHPABHIBACTCA K HYTIO 0).

K3aMeHAIMOHHBI GIIET COAEpIKUT TPH Bonpoca. MakcnMarkHas OlEHKa 32 KaK/IbIi BO-
npoc coctasistet 10 6atos. MakcuManbHas SK3aMCHAHOHHASA OLCHKA cocTasiisieT 30 6ayuioB.

B raGume 11.1 ComepXuTes puMep pacrpeesienus 0auioB JUIs TUCIHIIHHEL «Puzuxa»
B T€YEHHHU MIEPBOTO M BTOPOTO CEMECTPA, 3aBEPIIAOIIMXCS IK3AMEHOM.
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Tabmuua 11.1. PacipesienieHne 6auioB B 1ePBOM H BTOPOM CeMeCTpe H3y4eHHUsl PU3UKH

o . | MaxkcumanpHbii
MaxkcuManeseii | MakcHManbHBIH
N Oann 3a mepuox | Bceero
OnemeHTs! yueGHOH fes- Gaj ¢ Havana | Gaswi 3a nepuo
Mexny 2 KT u 3a
TENBHOCTH ceMecTpa 10 mexay | KT u 2 KOHIIOM cemecT- | cemec
matel 1 KT KT 1 P
pa
Ilocenienue 3ansTuit 1 1 1 3
WuauBnayaisase TBOp-
FHBHLY P 5 5 5 15
YECKHeE 3alaHus
KonTponeHabie paboThl Ha 6 6 12
IIPAaKTHYECKHUX 3aHATHIX
Brmonnenue naboparop-
HBIX paboT W 3ammTa oT- 9 9 7 25
YETOB
KomroxkBiymel 6 6 12
KoMnoHeHT cBoeBpeMeH- 1 1 1 3
HOCTH
Hroro makcumym 3a ne-
My 22 22 26 70
HOJX:
Craua sx3amena 30
Hapacraomum urorom 22 44 70 100
Tabanna 11.2. TlepecueT GallioB B OLEHKH 38 KOHTPOIbHBIE TOUKHA
bajuibl Ha 1aTy KOHTPOIBHOM TOUKH Onenka
He menee 90% ot MakcuManbHoOl cymmbl Ha naty KT 5
Ot 70% 10 89% oT MakcHManibHOM cyMMbl Ha naTy KT 4
Ot 60% 1o 69% ot MakcuMasIpHOM cymMMbl Ha aaty KT 3
Memnee 60% ot MakcumanbHO# cymmel Ha naty KT 2

IIpeobpasosanue cyMMBI 6alIoB B TPaIHIHOHHYIO OLEHKY H B MEXKIYHAPOIHYIO OYKBEH-
HYIO OLeHKY (Tabmuia 11.3) MpoucxouT oJUH pa3 B KOHIlE CeMeCTpa TOJBKO MOCIE MOIBEe-
HHSI HTOTOB H3YUYCHHSA JUCUMIIIMHEL « DU3UKay, T.€. MOC/e YCIEMHON ¢1auy SK3aMeHa:

Tabmuua 11.3. IepecyeT HTOroBoH CyMMbI GA/IOB B TPANMIIHOHHYIO H MEXKIYHAPOIHYIO OLICH-

Ky

Ouenka (I'OC)

Hrororas cymma 6as110B,
YUUTBIBAeT YCHEIIHO
CIAaHHBIH dK3aMeH

Onenka (ECTS)

5 (oTaH4HO) 90-100 A (oTIHYHO)
85-89 B (o4enp xoporo)

4 (xopormo) 75-84 C (xopomro)
70-74
6560 D (ynoBnerBoputensHo)

3 (YAOBICTBOPHTEHHO) 60—64 E (1IocpeACTBEHHO)

2 (HeyJOBJIETBOPHTEIIBLHO)

Huxe 60 6ajuios

F (HeynoBJIETBOPHTEIIBHO)
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12. VYYEBHO-METOANMYECKOE U WH®OPMAIIMOHHOE OBEC-
NEYEHUE JUCIHILINHDbI

12.1. OcHoBHas JHTEpATYpA:
1. Casenves U.B. Kypc obmeii ¢usuku: ydebHoe mocodue uist BTy30B: B 3T -7-eu3n.,
crepeorui. — CI16.: Jlans, 2007.
T. 1: Mexanuxa. Monexyssipaas ¢usuxa. — 432 ¢. (B Gubmiorexe — 155 3k3.).
T. 2: DnekTprdecTBO M MarHeTH3M. Bosubl. Onmika. — 496 ¢. (B oudbauorexe - 148 5K3.).
T. 3: KpanTopas onTuka. ATomHas ¢pusuka, dusuka TBépaoro Tena. Puskka aroMHOIO
sSpa 1 2eMEeHTapHbIX yacTHIl. ~ 317 ¢. (B 6ubauoreke — 151 3K3.).
2. CuByxun JI.B. O6muit kype ¢pusuku: yuebHOE 0c0O0He LIS BY30B B 5 1. — M.: ®usmar-
T, 2005-2006.
T. 1: Mexanuka. — 5-e u3J., crepeotun. — M.: QU3MATIIHT, 2006. — 560 c. (B 6ubnuo-
texe — 101 3K3.).
T. 2: TepmomuHaMUKa H MOJEKYIsSpHAs Qu3MKa. — 5-¢ U3/, HCIp. — M.: OusmaTiur,
2006. — 543 c. (B 6ubnuorexe — 100 3K3.).
T. 3: DaeKTpHUeCcTBO. — 5-€ U3/, CTEPEOTHIL. — M.: ®usmariut, 2006. — 654 ¢. (B 6ub-
mrorteke — 100 2K3.).
T. 4: Omrtuka. — 3-e U3, crepeotril. — M.: ®usmariut, 2005. — 791 c. (B 6ubmnorexe
— 101 2K3.).
T. 5: AToMHas U sepHas Qu3uKa. — 3-¢ u3[., cTepeoTum. — M.: OU3MATIHT, 2006. —
782 c. (B 6ubnmorexe — 100 5K3.).
3. 3ucman T.A., Togec O.M. Kypc obmeii ¢usuxu. B 3-x TT. [DnexTpoHHBIH pecype] —
CII6.: Jlans, 2007.
T. 1: Mexanuka. Monekyssapras ¢pusuka. KoneGanus u BOIHBL — 7-¢ 31, — 352 c. Pe-
KHAM JlocTyIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T.2: DieKTpHYecTBO M MarHeTHsMm. — 7-e u3f. —352c¢. Pexum pocTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢  KOMIBIOTEPOB

TYCVYP.
T. 3: Ontuka. uszrka aToMOB U MOJIeKysl. PU3HKA aTOMHOTO siipa ¥ MUKPOYaCTHI. —
6-eusnr. —512c. Pexum goctyma on-line ¢ kommbotepoB  TYCVYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=508.
12.2. JonoTHHTEJIbHAS JIHTEpaTypa:

1. CaesbeB U.B. CGopHEK BOIPOCOB U 3afad o ofmeil Qpusnke. [Dnextponusiit pecype] ~
5. wan., crepeorun. - CI6.: Jlams, 2016. -~ 292c¢c. Pexum gnoctymna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11“id=71766 ¢ xommptotepoB TYCVYP.

2. Uponos WL.E. Mexaunka. OCHOBHBIE 3aKOHBL. — 8-€ H3[I., CTEPEOTHIIL. — M.: BUHOM. Jla-
Gopatopus 3HaHuit, 2006. — 309 c. (B 6ubanoreke — 99 3k3.).

3. Upomos WN.E. ®u3uka MakpocucTeM. OCHOBHBIE 3aKOHBL. — 3-e w311, crepeorHil. ~ M.: BU-
HOM. JlaGoparopus 3uanuit, 2006. — 207 c. (B 6ubimorexe — 50 2K3.).

4. Uponos WU.E. DiexrpomarseTnsm. OCHOBHBIE 3aKOHBL VuebHoe mocobue jijis By30B. — 5-€
w31, — M.: BUHOM. Jla6oparopus 3nanuit, 2006. — 319 c. (B 6ubnunoteke — 101 »k3.).

5. Uposos W.E. Bonrossle mporiecchl. OCHOBHBIE 3aKOHBI yuebHoe nocobue. — 3-¢ u3i. — M.
BUHOM. JlaGoparopus 3nanuit, 2006. — 263 c. (B 6ubnuorexe — 100 9K3.).

6. Uponos N.E. Kpantopas ¢usuxa. OCHOBHBIC 3aKOHBL Vye6HOE NocoOHe Ul BY30B. — 2-¢
w311, mor. — M.: BUHOM. Jla6oparopus 3Hanuii, 2004. — 256 ¢. (B oudnmoreke — 100 7K3.).

7. Uposo WU.E. 3anaun o obmelt pusuxe: YueOHoe nocobue I BY30B. — 7-€ M3/, CTe-
peotuil. — M.: BUHOM. JlabopaTopust 3HaHHH, 2007. — 431 ¢. (B 6ubnaunorexe — 496 5k3.).

8. Yepros AT, BopoOsés A.A. 3anadnuk 1o Qusuke: VyebHoe rnocobue Uit BTy30B. — 8-¢
w3, nepepab. u gon.— M.: @msmariut, 2007. - 640 c. (B oubanoteke — 99 9K3.).
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9. Bonexenmteitn B.C. C6opuuk 3a1ay 110 obweMy Kypey dusuku: YueGHoe nocobue s
BTY30B. — 12-e w311, uenp. — M.: Hayka, 1990. — 396 ¢. (B 6u6nuoreke — 148 IK3.).

10. Koseipes A. B. Kypc nexiwmii no ¢usuxe: YueGuuk. — ToMck: TYCVYP, 2007. - 421 ¢. (B
Oubanotexe — 697 5Kx3.).

1. Kananmxos H.IT., Koxesnnxos H.M. ®usuka. Hnreprer-TectrpoBanne 6a30BbIX 3HAHHIL.
[Onexrponnbiit pecype] —1l-e w3, —CI16.: Jlams, 2009. —160c. Pexum nocryna  on-line:
http:/e. lanbook.com/books/element.php?pll_cid=25&pl1 id=172 ¢ KomibioTepoB TYCVP.

12. Jlososckuit B.H. Kype ¢usuxu. B 2-x TT. [Dnextponneii pecype] —~ 6-¢ m3i., ucnp.
non. — CI16.: Jlans, 20009.

T. 1: ®usuyeckne oCHOBBI MEXaHHKH. DIIEKTPHYECTBO M MarHeTHsM. OH3MKa Kone6a-
HHH ¥ BomH. —576c. Pexum goctyna on-line ¢ KoMibrotepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pl! cid=25&pl1 1d=236.

T.2: Ksanrosas ¢usnka. Cratucruueckas Gpu3MKa H TepMOIHHAMHKA. CoBpemenHnas
¢busnyeckas KapTHHA MHUpa. - 608 c. Pexum Jocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=239 ¢ KOMITIBIOTEPOB
TYCVYP.

13. Capempen U.B. Kypc obmeit pusuku. B 3-x TT. [DnexrponHsi pecypc] — CIT6.: Jlans, 2011.
T. 1: Mexanuka. Monekynspuas ¢msuka. — 1l-e w3, crepeotnnt. — CII6.:
Jlaup, 2011.-432¢c.  Pexum  goctyma on-line ¢ KoMmnerorepos  TYCVYP:
http://e lanbook.com/books/element.php?pll cid=25&pl1 id=2038.

T. 2: DaextpudectBo M MarHeTH3M. Bosubl, Onrtuka. — 11-¢ usj., crepeorun. — CII6.:
Jlanb, 2011. —-496c. Pexum nmocryma on-line ¢ kommbroTepor  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2039.

T. 3: Ksanropas onruxa. Atomuas ¢pusmka. Ousuxa TBEPAOro Tena. PU3uKa aTOMHOro
Sfpa W 3JIEMEHTApHbIX 4YacTull. — 10-e u3n., crepeorun. — CII6.: Jlans, 2011. — 320 c.
Pexum JocTyIia on-line Cc KOMIIBIOTEPORB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2040.

14. ®pum C.0., Tumopea A.B. Kypc ofmeit ¢pusnxn. B 3-x 1. [DnexTponHsIt pecype] —
CI16.: JTans, 2009.

T. 1: Qusnyeckue OCHOBBI MeXaHHKH. MoJleKy ispHast ¢u3uka. KoneGanus u BoNHEBL —

13- wm3n., crepeorun. — CII6.: Jlams, 2009. — 480 c. Pexum JlocTyla on-line:
http://e.lanbook.comy/books/element.php?pll_cid=25&pll id=416 ¢ KOMITBIOTEPOB
TYCYP.

T. 2: Onextpuueckue U 3eKTpoMarHeTH4YecKue SBICHHS. — 12-¢ H3Jl., CTEPEOTHII. —
CIl6.: Jlans, 2009. — 528 c. Pexum JOCTyHAa on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418 ¢ KOMIIBIOTEPOB
TYCYP.

T. 3: Ontaka. AtoMmuas ¢pusuxa. — 10-¢ w3, crepeotur. — CI16.: Jlans, 2009, — 656 c.
Pexum JoCTyTIa on-line c KOMITBIOTEPOB TYCVP:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.
12.3. Y4ebno-meToanaeckue n1oco6us M MporpaMmHoe obecriedenne
1. Yuebno-memoouueckue nocobun oan npakmuyeckux 3auAmuil U camocmoaAmensHoil
padomst [JNeKTPOHHBIA pecypc]:

2.1. Yyxxkos FO.I1. Pa6ota u smeprus. 3akoHsl COXpaHCHHS B MeXaHHKe: cOOpHHK
3ajatd JUIA MpakTHYeCKuX 3auaTui. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum nocryna cBo-
Gonmprit st ckaguBanus: http://edu. tusur.rw/training/publications/1 100.

2.2, Jlsunn A.B., Marazuunukos A.JL, Tposu JLA. Monexynapras ¢uzuka: C6op-
HHK TECTOBBIX BONPOCOB JUIA CaMOCTOSTENBHOH paGOTHI M JUIA HPAKTHYECKHX 3aHSTHIH, —
2009. 30c. Pexum JIOCTyTIa CBOOOIHBIH TSt CKAYHBAHHS:
http://edu.tusur.ru/training/publications/1234.

2.3. JIsunn A B., Marasunnukos A.JI., Opnosckas J1.B. Tepmoauunamuka. Yacts 1:
COOpHHK TECTOBBIX BOIPOCOB UL CAMOCTOATENBHOMN paboThl U [UIA IPaKTHYECKHX 3aHd-

13
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ait. —  2009. 43 ¢. Pexum  goctyma  CBOOOJHBIM  JUIS  CKAUMBAHH!
http://edu.tusur.ru/training/publications/1233.

2.4. Taseea A.M., Jlsunn A.B., Marasununkos AJl. Tepmonunamuka. Yacrs 2:
CGOpHUK TECTOBBIX BOIIPOCOB I CAMOCTOSTEIBHOM paboThl ¥ [UIA IIPAKTHYECKUX 3aHs-
. —  2010. 22¢. PexuM  jgocryna  cBODOIHBIA  JUIA  CKA4YMBAHUS!
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii 10.A. BonHopas onrtnka: Metoauyeckoe nocobue. COOpHUK Tec-
TOBBIX BompocoB. —2009. 24c. Pexum jocTyna CBOGOIHBIA Ul  CKAYHBAHHS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxkos HO.I1. DnemeHTHl aToMHON QU3MKM M KBAHTOBOH MEXAHMKH: YuebHo-
MeTouueckoe Tocobre. CHOpHHK TecToBbx Bompocos. — Tomck: TYCYP, 2011. - 68 c.
Pexxum JOCTyIa ¢cBOOOIHBIA Jifsd:1 CKaYMBaHHS:
http://edu.tusur.ru/training/publications/1 104.

2. Vuebno-memoouueckue nocobun 0A GblROAHEHUA N1AGOpamopHsIxX padom [INEKTPOH-
HBIH pecypcel:

3.1. Bypaosunus B.A., Tposun JLA. J/lunamMiKa MasTHHUKA Ob6epbeka: Meroaudeckue
ykazauus K naboparopHoii pabore. —2007. 13 c. Pexum nocryna ¢BOOOHBIH VI CKa4H-
panus: http://edu.tusur.ru/training/publications/918.

3.2. Taeena A.W., Usanosa E. B. U3yuenue siekTpoctaTHyecKoro noist: Meronu-
yecKHe yKaszaHus K naboparopHoit pabote. —2011. 11 ¢. Pexum noctyna cBOOOHBIH s
ckaumBanus: http://edu.tusur.ru/training/publications/926.

3.3. panopa E.B. M3yyeHne MarHutHOro IO Kpyroporo toka: Meromudeckue
ykasaHus K jgaGoparopHoit pabote. —2007. 12 c. Pexnm noctyna cBOOOJIHBIN I CKavn-
pamus: http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuii 10.A. Onpenenenue yIeabHOTO 3apaia JICKTpOHa METONOM Mar-
HeTpoHa: MeToaMyecKue yKa3aHus K 1abopaTopHOH pabore. — 2011. 14 ¢. Pexxum foctyna
I CTYAEHTOB, coTpyauHKoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. Bypaosunus B.A., Tposn JLA. M3ydeHne 3aTyXaromUX 31EKTPOMarHATHRIX KO-
neGanuit: MeTouueckue yka3anus k jadoparopHoit pabote. —2007. 14 c. Pexum nocty-
11a cBoBoHBIH 11 ckaduBanus: http:/edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. MzydeHne HHTEp(EpEHIHH a3ePHOTO H3TyICHH: Meroauue-
cKHe yKazaHHA K naGopartopHoi pabote. —2010. 9 c. Pexum noctyna CcBOOOIHBIN UIA
ckaumBanus: http://edu.tusur,ru/training/publications/911.

3.7. ®enopos M. B., Byprosuuun B. A. BuemnHuii dorordpdexr. U3ydyenne 3akoHa
CroneroBa u nposepka GopMyiibl DitHIuTeiHa: MeToAHIeCK e yKa3aHHs K nabopaTopHOH
pabore. — 2009. 11 c¢. Pexum jocTyma cBOOOMHBIN  JUI1  CKaYMBaHUS:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupunnos A.M. HceiieoBanue CIeKTpa aroMa BOA0OPO/a: Me-
To/IMYeCKHe yKa3aHus K jlaGoparopHoii pabote. —2011. 18 ¢. Pexum joctyna ¢B00OOIHBIA
JUIS cKauMBaHus: http://edu.tusur.rw/training/publications/917.

3. Komnbiomepusie npozpammsl MOOeUPOSAHUA HEKOMOPbIX (PUIUHECKUX AeeHUIl 6 14-
BGopamopHoM RPAKMUKyMe.
12.4. ®ouy onenoannix cpeacts (POC)
®oHJ1 OIIEHOYHBIX CPEICTB NPUBE/ICH B IPHIOKEHNH | K JTaHHOH IIPOrpaMME.

|
i, ;/‘ A‘ ; ~ 3
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACHH-
IIJIMHbI

Jlnst obecnieuenust YTeHust Kypea NeKIHi HCTIOIB3YeTCs CHeNHaNbHAs TEKIHOHHAS aymam-
Topust Kadenpsl ¢pusuxn (230 aya. ®IT), ocHaménnas MYJIbTHMETHHHBIM [IPOEKTOPOM, KOM-
BIOTEPOM U DKpaHamH. [lns obecrieyenns nabopaTopHBIX paboT Mo (H3MKE HCIONB3YIOTCH 6
CHCLHAIH3HPOBAHHBIX (II0/1 pa3HYHBbIE pa3eibl Kypea) 1abopaTopuu Kageapsl GHU3MKH, OCHa-
IEHHBIE COOTBETCTBYIOMMH Ta6OPATOPHBIMH YCTAHOBKAMH, MAKETAMH, CTEHIAMH H KOMIIBIO-
TEPHBIM 000PYIOBAHHEM.

14. METOIUWYECKHUE PEKOMEHJAIIMU IO OPT'AHM3AIINN
HU3YYEHUSI TUCHUANIJIMHBI

O6bEM "acoB, MPeyCMOTPEHHBIX YUeOHbIM IUIAHOM JUIS H3Y4eHHUs Kypca DU3HKH, He I0-
3BOJIACT pacKphITh B JIEKLHMSAX MOAPOOHO H riyboko Matepuan. [lostomy mpu peanu3antu 1npo-
TPaMMBI CTYZICHTBI IOTDKHBI JOCTATOYHO MHOTO pabOTaTh CAMOCTOSTENBHO KAaK IIPH MOBTOPCHUH
JICKIIMOHHOIO MaTepHalla, TaK H NOArOTOBKE K IPAKTHYECKHM, JIAGOPATOPHBIM H KOHTPOJIBHBIM
saHATHM. [{nsa obecneuenns s¢dexTHBHOrO ycBOCHHS CTyACHTAaMH MaTePHAIOB JIHCIHIUIMHBI
HEeOOXOMMMO Ha HEPBOM 3aHATHH 0OECIIEYHTh HX CITHCKOM BOIIPOCOB, IMOMIEKAIINX H3YUCHHIO,
CITMCKOM OCHOBHOH H [IOTIOJIHHTELHON JIMTEPATYPBI JUIS CAMOCTOATENBHOM padoThL

JIng TeKymero KOHTPOJA YCIIeBAeMOCTH H IIPOMEXYTOYHOH aTTECTALUH HCIIOJIB3YETCs
TECTOBBII KOHTPOJIb 3HAHHIA.

Ha nexuuax Heo6xoumo oOpaiaTe BHUMAaHHE Ha 0COGEHHOCTH NPHMEHEHHS paccMaTpH-
BacMOro Matepralia B NOCJICOYIONINX Kypcax, a Takxke B Oyayuiedt mpodeccHoHanbHOM JesTen-
HOCTH.

1
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Mpunoxenune 1

(DGIICPEUIBHOC rocylapCTBeHHOE 6PO,Z[)KCTHO€ 06pa303aTeanoe YUPEKACHHNE BRICILICTO

npoeccronanbHoro obpasosanus

«TOMCKHW I'OCYJIAPC TBEHHBIH YHUBEPCUTET CUCTEM YIIPABJIEHUS U

PAJTMOBJIEKTPOHUK W (TYCVYP)

N
Hpopei,a}/p n(gqeﬁuoﬁ pabore

YTBEPKIAIO

IL E. Tposin

Z

« »

A Y,

i

2016

POH OUEHOYHBIX CPEJICTB 11O YYEEHOI AUCIUIUIMHE

PHU3UKA

(nonHoe HauMeHoBaHKe y4eSHON AHCUMIAKHEL Ui MPEKTHKH)

YpoBenr ocHoOBHOI 0GpazoBaTenbHOl NporpamMmer 9aKajiaBpHar

(baxanaBpwar, MarucTparypa, CieuHaIHTeT)

Hanpasienune(s) noaroroBxu (ciemmanbHocTs) 11.03.01 Paanorexnnka

(nonHoe HanMeHoOBaHHe HAMPaB/ICHUSA MOATOTOBKH (CTIELHATLHOCTH))

IIpoduan(u) Pagnorexnnueckue CPEACTBA NepeaYiy, NpHeMAa H 00paboTKH CHIHAJIOB

(noTHOE HaHMeHOBaHHE MpOQUNA HALPABNEHUA TTOATOTOBKH (cnenmansHocTH))

®opma ofyuenns Quuas
{04Had, OYHO-330uHas (BewepHan), 3a0unas)

®akyasrer PTO ( Pagnorexunuecknii)
(cokpaleHHOe 1 TOTHOE HAHMEHOBAHIE daxynrrera)

Kadeapa TOP (TeaekoMMyHHKAIMIE B 0cHOB PATHOTEXHHKH)
(cokpaieHHOE 1 TONHOE HAMMEHOBaHIE Kadephi)

Kypc 1 Cemectp 1,2

Yuebnblii nuian HaGopa 2016 rosa.

3auer __ cemectp Aud. zager

ceMecTp

IKk3amen 1, 2 cemectp

Tomcek 2016
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1 Bseagenue

®onp oueHouHbIx cpencts (POC) saBisieTcsa NpUIoKeHUeM K paboueil mporpaMmme JUCIHUIITUHBI

U TPEACTaBIseT cOOOW COBOKYNHOCTb KOHTPOJBHO-U3MEPHUTENbHBIX MAaTepHalloB (TUIOBBIE 3a7a4M

(3amanus), KOHTPOJBHBIE PAOOTHI, TECTHI U JIP.) ¥ METOJIOB MX MCIOJIb30BAHUS, TPETHASHAYCHHBIX JIJIS

M3MEPEHUS YPOBHSI IOCTHXKEHUS CTYJIEHTOM YCTAHOBJIEHHBIX PE3YJIbTaTOB OOyUYEeHHUS.

D®OC no AUCHUIITIMHE MCIIOJB3YCTCA IPU IMPOBCACHUU TCKYIICTO KOHTPOJIA YCIICBACMOCTH H

IIPOMEKYTOYHOM aTTeCTaluu CTYJEHTOB.

[lepeueHb 3aKpeIUIEHHBIX 32 JUCIUIUIMHON KOMIIETEHUUI pUBeeH B Tabnuue 1.

Taonuua 1 — IlepeyeHb 3akpenuieHHbIX 3a TUCUUIJIMHON KOMIIEeTeH Uil

Kon

D opMyIHPOBKA KOMIIETEHIIUH

Jranbl popMUpPOBaAHUS
KOMIIeTeHIIUH

OIIK-1

CriocobHOCTh MIPEICTaBIISATh a/IeKBaTHYIO
COBPEMEHHOMY YPOBHIO 3HAaHHWH HAy4yHYK KapTHHY
MHpa Ha OCHOBC 3HaHHUSA OCHOBHBIX HOJ'IO)KGHHfI,
3aKOHOB U MCTOAOB €CTCCTBCHHBIX HAYK U MaTCMAaTHUKU

1. JlomkeH 3HATh

(hu3UYeCKre O0CHOBBI
MEXaHUKHU, MOJIEKYJISIPHOMN
¢bu3uKy, Npuposy
KOJI€0aHUI B BOJIH, OCHOBEI
MOJIEKYISIPHON (DUBHUKH U
TEPMOJAUHAMUKH, HIEKTPU-
4yecTBa U MarHeTu3ma,
ONTHUKH, aTOMHOU (pU3UKH.
2. JIoJKeH yMeTh

WCTIOJIH30BaTh
TEOPETHUYECKUE 3HAHUS TIPU
0O0BSICHEHUH PE3YNIbTAaTOB
IKCIIEPUMEHTOB,
MPUMEHSTH 3HAHUS B
obnactu GU3MKU IS
ocBOeHMs oo1enpodec-
CHOHAJIBHBIX TUCIUILINH U
penieHus mpodeccuo-
HAJIBHBIX 3a/1a4.

3. JlomkeH BiajieTh

HaBbIKaAMH (bHSI/ILIeCKI/IX
HUCCJIEIOBAHUM.
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2  Peamm3anus koMmnereHLHH
1 Komnerenuusa OIIK-1

OIIK-1: cnoco0HOCTh NMPeACTABJIATH AJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHUI HaY4YHYIO
KAPTHHY MHMPA HA OCHOBE 3HAHHWSI OCHOBHBIX MOJIOKEHHii, 3aKOHOB M MeTOJ0B eCTeCTBEHHBIX
HAYK U MATEeMaTHKH.

Jist  popmMupoBaHUST KOMIIETEHIIMM HEOOXOJAUMO OCYIIECTBUTH PsJl  JTAloOB. Tarlbl
(hopMHUpPOBaHKS KOMIIETCHIIMH, MPUMEHSIEMBbIC JJIS 9TOTO BUJBI 3aHATHA M HCIOJB3yeMbIE CPEICTBA
OIICHUBAHUS MPEICTABICHBI B Ta0IHIIE 2.

Taoauna 2— 9Tanbl (l)OpMI/II.)OBaHHﬂ KOMIIETCHIIUU U UCIIOJIB3YyEMbIE CPEACTBA OLICHUBAHUSA

CocTas 3HaTh YMmeTh Baagern

Wcnonp3oBarh
CrocoOHOCTD
TEOPETUUCCKUE 3HAHUS
MIPEICTABIIATH

pu 00BICHEHUH
(hu34IeCcCKre 0CHOBBI

€3yJIbTaToB
MEXaHUKH, besyl
. SKCIIEPUMEHTOB,
MOJIEKYJISIPHOM (U3UKH,
MPUMEHSTH 3HAHUS B HaBbikamu

MPUPOY KoJieOaHUM U
Coaep:xkanue 3TanoB obnactu GU3MKU IS bu3mIeCcKux
BOJTH, OCHOBBI MOJICKY-

. OCBOCHHUS UCCIIEJOBaHUM.
JSpHOM (PUBHUKU U TEp-
obmenpodec-
MOJIMHAMUKH, HEKTPU-
CHOHAJIbHBIX

YyeCcTBa U MarHeTusma,
o AVCHUILUIMH U PCIICHUA
OIITUKH, aTOMHOU

npodeccruoHaIbHBIX
bu3uKu.
3ajay.
o Jlexmnuy; e [Ipakrnueckue
e IlpakTnueckue 3aHATHS;
. 3aHSATHUS; e JlaGoparopHbie e JlaGoparopHbie
Buanl 3anaruit
e (CamocrosTenbpHas paboTHI; paboTHI.
paboTa CTyIeHTOB. e (CamocrosiTenpHas
paboTa CTyIeHTOB.
e KoHTpoisibHAs
e Tecr; pabora; e Tecr;
Hcnoan3yemsle .
e KoiokBuyM; e HHumuBuIyanbHOE e YCTHBIN OIIPOC.
cpelacTBa OLlEHMBAHUS
e DK3aMeH. 3aJlaHueE;

e Tect
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O6IHI/IC XapaKTCPUCTHUKU IoKa3areaeH u KPUTCPHUECB OLICHHBAHWA KOMIICTCHIIMM Ha

BCEX dTanax MpuBeAeHbI B Tadnuie 3.

Tabumna 3 — O0mue XapaKTepUCTHKH MOKa3aTe/iell U KpUTepueB OLeHUBAHUS KOMIIETEHIMH 110

ITalnamM

IMoka3zareiu n

3Harnb YmMmeThb Baagernb
KpUTepHuu
Oo6namaer Oo6namaer
(haKTUYECKUMHU U JIMara3oHoOM
TEOPETUICCKUMHU MPAKTUYECKUX
KonTpomupyet padory,

OT1iu4HO (BBICOKUI

3HaHUSAMU B

YMEHUM, TpeOyeMbIX

IIPOBOJIUT OLICHKY,

npezaenax JUI pa3BUTHUS
YPOBEHb) . COBEPILLIECHCTBYET
n3ydaeMoi o0sacTu | TBOPUYECKUX .
. NENCTBUS pabOTHI.

C IOHUMaHUuEM pelIeHUH,
TPAHMI] abcTparupoBaHUs
MIPUMEHUMOCTH. npoOeM.

Ob6nanaer beper
3Haet (akThl, P

JMarna3oHoM OTBETCTBEHHOCTb 32
MPUHIUTIBI,

MIPaKTHYECKUX 3aBeplUIeHHE 3a/1a4 B

MIPOIIECCHI, OOIINE

Xopomo (0a30BbIit YMEHUH, TpeOyeMbIX HCCIIEIOBAHNH,
TIOHSTHS B
YPOBEHbB) IUTSL peIICHUS MIPHUCIIOCAa0INBAET CBOE
npeenax
. OTIpENIeIIEHHBIX MIOBEJICHHE K
n3ydaeMou
mpo6em B 001acTu 00CTOSITETLCTBAM B
obnacru.
UCCIIEIOBAHMUS. pelieHny mpoouem.
Obnanaer
OCHOBHBIMU
Obnanaer
Y10BJI€TBOPUTEIBHO YMEHUSIMH, PaGoraer npu npsimom

(1MOpOroBbIi YPOBEHB)

0a30BBIMH OOIIIMMHU
3HAHUAMMU.

TpeOyeMbIMU AJIs1
BBITIOJTHEHUS
MIPOCTHIX 3a/1au.

HAOITIOIECHNN.

@opMyIMpOBKa IMOKA3aTEIEH M KPUTEPHUEB OLCHUBAHUS JAHHOW KOMIIETEHLMH IMPUBEICHA

Tabimune 4.
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Taoauna 4 — Iloka3areyju u KPUTCPHUH ONCHUBAHUA KOMIICTCHIIMA HA 3Talmax

IMoka3aresan
oKazarel 3HarTp YMmerb Baaners
U KPUTEPUH
AHanusupyer cBa3U Crniocoben
MEXAY pa3InyHbIMU CBOOOJHO IPUMEHSIET PYKOBOJIUTH
¢buznyeckuMu METO/IbI PEeTICHHS MEXAUCLUIIIIMHAD
MHOHSITHUSIMHU,; 3a/71a4 B HE3HAKOMBIX HOM KOMaHIO0M;
[Ipencrasnsiet criocoObl U CUTYyalHsIX; CBo0OoHO BiaseeT
O1im4yHoO pe3yibTarhl YMeeT MareMaTu4ecku pa3sHbIMU
(BbICOKHIT UCIIOJIb30BaHUS BBIpAXKaTh, U criocob6amu
YPOBEHb) Pa3IUYHBIX (PU3NIECKUX apryMEHTHUPOBAHO MPEACTaBICHUS
MOJICIIEH; JIOKa3bIBaTh buznvecKo
Maremaruuecku IOJIOKEHUS nHpOpMaIUU B
000CHOBBIBAET BHIOOD IpeaIMeTHOM obnacTu rpaduyeckoi u
METO/Ia U IIJIaH pelIeHUs 3HAHMUSL. MaTeMaTu4ecKon
3a/1a4H. dbopwme.
CaMocTosITETEHO
Kputnueckun
MoI0MPaET U TOTOBHUT
OCMBICITUBAET
[ToHumaer cBsi3u MEXIy U1 SKCIIEPUMEHTA
MOJIy4YEHHbIE
pa3IMYHBIMU HEOoOXoauMoe
3HaHUS;
(bu3UIeCKUMHI 000pynoBaHue;
. KommnerenTen B
TTOHATHUSIMY; [IpumeHnsieT MmeTobl
pa3IMYHbIX
Wmeet npencrasneHue o pelIeHus 3a/1a4 B
Xopoiio cutyanusx (padota
. (bU3NYECKUX MOJEIISX; HE3HAKOMBIX
(0a3oBbIil A 5 B
I'YMEHTHUPYET BHIOO CUTYaIUSIX;
YPOBEHb) PTYMEHTHPY P 4 ’ MEX UCIUTLIMHAD
METO/Ia pPELIeHHUs 3a/1auu; YMeeT KOppeKTHO .
HOU KOMaH[1e);
COCTaBJISIET IUIaH BBIPAKATh
Bnaneer pazubiMu
pelIeHUs 3a/1auu; apryMeHTUPOBAHHO
criocob6amu
I'padmuecku 000CHOBBIBATh
MIpEJCTaBICHUS
WUTIOCTPUPYET 3a/1auy. IOJIOKEHUS .
. ¢buznueckoit
MPEIMETHOM 00J1acTH
uHpopMauu.
3HAHMUSL.
Jaet onpenenenus VYmeet paborath co
. . Bianeer
OCHOBHBIX MTOHSTHH; CIPaBOYHOM .
. TEPMHUHOJIOTHEN
BocnpousBoaur JINTEPATYPO; .
MIpeIMETHOM
OCHOBHbIE (PU3NYECKUE Hcnonb3yer npubopsl,
YnoBaersopu 0071acTH 3HAHMUS;
(baxThbl, Uaeu; YKa3aHHBIE B
TeJbHO Crniocoben
. Pacniosnaer ¢puznueckue ONHCAHUU
(moporosbli . KOPPEKTHO
O0OBEKTHI; nmabopaTtopHoOit
YPOBEHBb) MPEACTaBUTh
3HaeT OCHOBHBIE METOIBI paboTbl;
3HaHUS B
pElIeHUs TUTIOBBIX 33434 YMmeeT npeAcTaBisiTh .
. MaTeMaTu4ecKon
U yMeeT UX MPUMEHSTh pe3ynbTaThl CBOEH (bopye
Ha MPaKTHKE. paboTHI. )
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3 Tunosbie KOHTPOJILHBIC 3aJaHUA

JUis peanu3anuy  BBILIENEPEYUCIECHHBIX 3a7ad OOy4YeHHs HCIONb3YIOTCS  CIENYIOIIHe
MaTepuabl:
— TUIIOBbIE KOHTPOJIbHBIE 3a/laHusl WJIM UHbIE Marephalibl, HEOOXOIUMBbIE Ui OLIEHKH 3HAHMH,
YMEHMH, HaBBIKOB M (WJIM) OMbITA JESITEIBHOCTH, XapaKTEpU3YIOLIUX ATamnbl (HopMHUpOBaAHUS
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS 00pa30BaTeIbHON IPOrpaMMBbl, B COCTaBE:

3.1. Tecm:
3.1.1. Tembt mecmogulx 3a0anuii 0131 NPAKMUYECKUX 3AHAMUIL:
1) Kunematuka noctynarenbHOIO JABUKEHUS;
2) Kunemaruka BpalaTesIbHOTO JIBUKEHUS;
3) AuHaMuKa 1MOCTYNaTeNbHOTO IBUXKEHHUS;
4) lunamuka BpalaTeIbHOTO JIBUKECHMUS,
5) MonekynsipHas pusuka. Kitaccuueckue CTaTuCTHKY,
6) TepmoauHaMuKa;
7) 3axon Kynona. HanpspokeHHOCTB;
8) [loTenmman;
9) Metasuibl U AUANEKTPUKU B JIEKTPOCTATHUECKOM I10JIE;
10) MarnuTocraruka;
11) [IBuxeHue 3aps10B U TOKOB, padoTa B MAarHUTHOM T10JIE;
12) SIBneHue 3nMeKTpOMarHuTHON MHAYKUMU. DHEPrus MoJis;
13) N'apmonmveckue koyeOaHus;
14) CBoGoHbBIC U BEIHYKACHHBIC KOJICOAHNS,
15) Bonnel. Dddext Jomnepa;
16) Untepdepenuus ceera;
17) Audpakuus;
18) Ionspuzanus;
19) TemnoBoe u3ny4eHue;
20) Bueunuii potosddekr;
21) Buemnuit potoaddexr. Dpdexr Komnrtona;
22) ®otoHsl. [laBieHue cBeTa;
23) Crekrpsl;
24) BoyiHOBBIE CBOMICTBA MUKPOUYACTHLI;
25) DneMeHThl KBAHTOBOW MEXaHUKH.

Hpumep mecmogozo 3a0anus 01 RPAKMUYUECKO20 3aHamun:

JluHAMHUKAa NOCTYNATeIbHOI0 IBHKEHUS
Bapuanr 1

1. Cumna — 910...
Bri6epuTe npaBriibHOC OKOHYAHNE HAanOo0JIee 00IIET0 ONPEACTICHUS CHIIBI.

1)...¢usnyeckas BeIMYMHA, YUCICHHO paBHAs IPOU3BEICHUIO MACChI TEJIA HA €r0 YCKOPEHHUE.
2)...001mast KoJIM4eCcTBEHHAs: Mepa BO3JCHCTBUS OJJHOTO Teja Ha JAPYyroe.

3)...dusndeckas BeTUYNHA, ONPEICISIIONIAs CKOPOCTh IBM)KCHHS TeJa.

4)...pu3nyeckas BeIMUMHA, YUCICHHO paBHAs ObICTPOTE U3MEHEHUS UMITYJIbCa Tea.
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2. Kakas u3 npuBeIeHHbIX HIKE PopMyIl onipenensieT TpeTuii 3axkoH HproTona?

. F
pmV=p; 6) F= 5ya="" 1) F,=—F,.
dt m
Otsetsl: 1)a,1; 2)0,8B; 3)a; 4)06; 5)B; 6)T.

N
3. MarepuanpHas Touka M ABMKETCS MO0 OKPYKHOCTHU €O ckopocThio V' . Ha puc. 1 nokasan rpadux
-
3aBUCHUMOCTH V7 OT BpeMeHU ( T — €IUHUYHBII BEKTOP MOJOKUTEIBHOIO HAalIpaBiIeHus, Vy —
-
npoekuus V' Ha 310 HampasiieHue). Ha puc.2 ykakxute HanmpaBieHUE CHIIbI, IEUCTBYIOMIEH Ha T.M B
MOMECHT BPEMCHH /1.

V: 4

A

v

Puc. 2
Puc. 1

4. B xakoMm cilyyae MaTepualibHas TOUKa JIBHYKETCS] pPABHOMEPHO 10 OKPY>KHOCTHU?

OTBeThI:

1) Ecnu HampaBiieHue Cuiibl, IPUIIOKEHHOM K TOYKE, COBIIAJIAET C HAIIPABJIEHUEM CKOPOCTH.
2) Ecnu cuna, npuiio>keHHas K TOUKE, HallpaBJIeHa IPOTUBOIIOI0XKHO HAIIPABJIEHUIO CKOPOCTH.
3) Ecnu cuna nepneHauKyinspHa CKOPOCTH U HEMIPEPHIBHO MEHSAETCS IO MOAYJIIO.

4) Ecnu cuna, npuiio’keHHask K TOUKe, EPIEeHIUKYIIIpHa CKOPOCTH U MTOCTOSIHHA 110 MOJTYJIIO.

5. Teno maccoit 2 Kr, ABUrasicb TOPU30HTAIBHO CO CKOPOCThIO 20 M/c, IOMAJIO B BSI3KYIO Cpely, e
€ro CKOPOCTh YMEHBIIIMIIACh PaBHOMEPHO 3a 3 ¢ 10 5 m/c. Onpenenuts B CU Moaynb cuiibl
COIIPOTUBJICHUSA CPEIDbI.

3.1.2. Tembt mecmoegulx 3a0anuii 011 1a00PAMOPHLIX 3AHAMUIL:
1) Kunematnka paBHOYCKOPEHHOTO BpAIllCHHUS;
2) Junamuka masitHuka Ob6epoOeka;
3) MWsyuenue pacnpenenenus Makcpeiia;
4) Omnpezaenenne OTHOIICHUS TEIUIOEMKOCTEH raza metoiom Knemana-Jlezopma;
5) HWzydenue 37eKTpOCTaTUIECKOTO OIS,
6) H3yuyeHue cBOMCTB AUAIEKTPUKOB B IOJI€ MJIOCKOTO KOHJIEHCATOPA;
7) W3yuyeHune MarHuTHOTO IOJI KPYrOBOTO TOKA;
8) OrmpeneneHue yaeapHOTO 3apsijia JIEKTpOHa METOI0M MarHeTpoHa;
9) MWsyuenwue 3aTyxaromux KoseOaHUil KpecTooOpa3HOro MasiTHUKA;
10) M3ydyeHue 3aTyxaroniux 3JI€KTPOMarHUTHBIX KOJIeOaHMUIA;
11) Usyuenue unreppepenunu gazepHoro uznydenus. OnsiT FOHra;
12) U3yuenue nudpakuuu Ja3epHOrO U3IYUEHHs OT IIEIH U HUTH;
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13) M3yueHue 3aBUCUMOCTH 3HEPreTUYECKON CBETUMOCTHU CEPOro Teja OT TEMIEPaTyphl;

14) Buemnuii potoapdexr. N3yduenne 3axona CtoseToBa u npoBepka GopMyIibl
OHHIITERHA;

15) Nzyuenue cnekrpa atoma Bogopoaa. (I[locrossanas Pundepra).

Ilpumep mecmo6ozo 3a0anus 01 1a60pPamopHO20 3AHAMUA:

Onpenenenue yaeabHOro 3apsijia 3J1eKTPOHA METOA0M MarHeTpoHa
Bapuanr 2

1. Tlo kaxoil TpaeKTOpUM ABMXKETCS B OOIIEM Cilydae 3apspKeHHAs YacTHIla B OJHOPOJAHOM MarHUTHOM
oie?

Otsertsl: 1) mo npsimoit; 2) mo mapabose; 3) mo rumnepbose; 4) mo cnupaiu; S) M0 OKPYKHOCTH.

2. [TapannenbHO IPSAMOMY MPOBOJIHUKY HA HEKOTOPOM PACCTOSIHUM OT
HETO, IBUYKETCS CO CKOPOCTHIO » DJIEKTPOH. YKa3aTh HA PUCYHKE
HarpaBJieHUE cuiibl JIopeHla, IelCTBYIONIEH Ha AIEKTPOH, €CIIH MO

IIPOBOJIHUKY IIyCTUTH TOK 1.

3. Tpu yacTulbl ¢ OIMHAKOBBIMU MaccaMy W 3apsiaMu BIETAIOT B OJHOPOJAHOE MAarHUTHOE MOJIE C
pPa3HBIMU CKOPOCTAMHU, KaK NTOKa3aHO Ha pucyHke. [lpuuém 07 <oz <wvs.

Us Kak cootHOCATCA Mexay co00i nx nepuojs! BpamieHus 77
vz
Z 7
e Y 'Y - OTBeTHI: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
a 9 q

4) Jlnst oTBeTa JAHHBIX HEJIOCTATOYHO.

4. MUKpOYaCTHIIBI BJIETAIOT B OJHOPOIHOE MAarHUTHOE TIOJIE ¢ TIOCTOSIHHOM CKOPOCTBIO, KaK MOKa3aHO
Ha pucyHke. Kakoi 3apsii UMEIOT 9acTUIIBI?

a)q=+q; 0)q@=+q; B)Q=+7q;
_>
B

@ 9 Nq=-q; M[)R=-q; €)qs=-q;

q: K)q=0; 3)q@=0 n)qs=0.

v

qs

Otsetnl: 1)a,0,B; 2)T, 0, ¢; 3)%,3,u; 4)a,¢e,3; 5)B,T,3;6)0, K, H.
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5. Kakoe u3 mNpuUBEACHHBIX HIKE BBIPAXKEHWHA MpeACTaBiIseT coO0OM cuily, IEHCTBYIOIIYIO Ha
ITOJIOKUTENIBHO 3apsKEHHYI0 YacTULY, IBMXKYLIYIOCS OJHOBPEMEHHO B JIEKTPUYECKOM M MarHUTHOM
OJIAX?

n F :qE+q[§,5]; 2) F =qE+q[5,E} 3) F= qE +q(§,6)
o F =qE +4(5,B).

3.2. Temwt KonmpoabHBIX padom:

1) Kunemaruka MaTepualibHOM TOUKHU;

2)  JluHamuKa NOCTYNATEIbHOTO JIBUYKEHUS;

3) JluHamuka BpamiaTeIbHOTO ABUKEHUS;

4)  TloTtenmman u pabora;

5) Pabora u sHeprus. 3aKOHBI COXpaHEHUS;

6) Kraccudeckue CTaTUCTHKH;

7)  TepmoauHamHKa;

8)  3akon Kynona;

9)  Mertamibl U AUAIEKTPUKHU B JIEKTPUUECKOM IOJIE;
10) MaraurocTaTuka;

11) JIBuxeHue 3aps10B U TOKOB B MArHUTHOM I10JI€;
12) DnexkrpoMarHuTHasi MHTYKIIHS;

13) Konebanus u BOJHBI;

14) Bomnsi

15) Wnurepdepenuus;

16) Hudpakuus csera;

17) BoaHoBas onTuka;

18) TemnoBoe U3nydeHue;

19) Baewnuit potosdpdexr. dpdext Komnrona;
20) KsanTOBas MEXaHUKa;

21) ATOMHBIE CIIEKTPBHI.

Ilpumep KonmpoavHol padomut:

TensioBoe uziyyeHue

Buner 24
1. Temnepatypa abCcoIOTHO YEPHOTO TejIa U3MEeHUIach npu HarpeBanuu ot 1942°C no 1803°C. Bo
CKOJIBKO pa3 yBEIMUYMJIACh MPU 3TOM MaKCHUMaJIbHas JIydeucIycKaTelbHas CliocOOHOCTh?
2. Nmeetcs nBa aOCOIIOTHO YEPHBIX HCTOYHHUKA TEIJIOBOIO M3Iy4eHUs. TemnepaTypa OJHOTO U3 HUX
paBHa 850 K. Haiigute Temneparypy JApyroro HCTOYHUKA, €CJIM JJIMHA BOJIHBI, OTBEYAIOIIAS
MaKCUMyMY €ro MCIyCKaTeIbHOM criocoOHOCTH, Ha 64 HM OO0JIbLIE AJTUHBI BOJIHBI, COOTBETCTBYIOLIECH
MaKCUMyMY HCITYCKaTeJIbHON CIIOCOOHOCTH MEPBOr0 UCTOUYHHUKA.
3. [Ipu xaxo#t TemnepaTrype UHTETrpajbHasi CBETUMOCTh IIOBEPXHOCTHU CEPOTo Tela ¢ K03 HUIUEeHTOM
nomoienus 0,484 paBHa 3HEpreTU4ECKO CBETUMOCTH aOCOIIOTHO YEPHOTO Tella, HMEIOIIEro
temieparypy 1868°C? OtBer nath B rpaaycax Llenbcus.

CornacoeaHa Ha noprane Ne 6163



10

3.3. Temwt Konnokeuymos:
1)MexaHuka;
2)MounekynspHas pu3MKa U TEPMOJIMHAMUKA;
3)DnekTpocraruka;
4)DeKTpOMAarHeTusMm;
5)Konebanus 1 BOJTHBI,
6)BonHoBas onTHKa;
7) TennoBoe U3Iy4eHUE U aTOMHBIC CIICKTPHI;
8)KBanToBas ¢usuka.

3.4. Cnucok unousudyanIbHbIX MEOPUECKUX 3A0AHUTL:
1) KunemaTtuka maTepuaabHOU TOUKH;
2) JluHaMuKa MOCTYNaTEeIbHOTO JBUKECHUS,;
3) JluHamuKa BpamaTteabHOTO JBUKEHUS,
4) 3akoHBI COXpaHEHUs B MeXaHUKe (0e3 BpallaTelbHOI0 JBUKECHHUS);
5) Krnaccuyeckne cTaTUCTHKH;
6) Tepmonunamuka;
7) Ilotenuman u paboTa;
8) 3axon Kymnona;
9) DnekrpocTaTuka,
10) Metanibl ¥ TUAJIEKTPUKU B AIEKTPUUYECKOM I10JIE;
11) MaruuTocraTuka;
12) JIBukeHue 3apsiioB U TOKOB B MarHUTHOM TIOJI€;
13) DnekTpoMaruuTHas MHIYKIINS,
14) Kone6anus 1 BOJHBI;
15) Untepdepenuns;
16) dudpaxuus;
17) TennoBoe u3ny4eHue;
18) Buemnuii potoadpdexr. Dpdpext Komnrtona;
19) KBanToBas MexaHUKa;
20) ATOMHBIE CIIEKTPHI.

Ilpumep unoueuodyaibHo20 MEOPUECKO20 3A0AHUA:

IMoTenuuan u padora 3IeKTPUIECKOT0 MOJIA
Bbuaer 5

1. DNEeKTPOH, JABMTAsACh M3 COCTOSHHS MOKOS B DJIEKTPUYECKOM T0JIe, JocTHT ckopoctH 1,5-10% xm/c.
Kakyto pasHOCTbh MOTEHIIMAJIOB IPOIIEN 3JEKTPOH?

2. Merammuueckuil map paauycoM 61 MM u ¢ moreHuuaioM 469 B okpyxkaiooT He3apsHKEHHOM
chepuueckoit 06004K0i paguycom 452 mM. Kakum Oynet moTeHIman mapa mocie Toro, Kak oH Oyzer
COEMHEH C 000104KOI1?

3. JIBa ToueunbIx anekrpuyeckux 3apsaa 56 HKin u 10 1Kt HaxonsaTes B BO3ayxe Ha paccTosHUU 42 cM
Apyr ot apyra. Onpenenuts NOTeHIUaN MoJis, CO3AaBaEMOr0 3TUMHU 3apsilaMU B TOUKE, HAXOASIIEHCS
Ha pacctossarm 60 cM OT miepBoro 3apsiaa u 61 cM OT BTOpOTO.

4. Paguychl ByX IpOBOAALIMX KOHILIEHTpuueckux chep 44 cm u 232 cm. Ha kaxnoil paBHOMEpHO
pacrtpenenén 3apsn 277 uKn. HaliTu pa3HOCTh MOTEHIIMAIOB MEXTY chepamH.
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5. beCKOHEYHO IJIMHHBIN IPSIMOM IPOBOASIIMNA WIMHAP paanycoM 1521 MKM paBHOMEPHO 3apsiKEH C
JUHENHON MIoTHOCTHIO 3apsaaa 8 HKi/M. Onpenenuts pa3HOCTh NOTEHIUATIOB JIByX TOYEK ATOTO MOJIf,
HaXOJIALIUXCS HA paccTossHUU 44 MM 1 261 MM OT MOBEPXHOCTH LIMJIMHAPA.

6. OmpenenuTh TOTEHIIMAT HA paccTOSHUU 31 MM OT OCH OJHOPOJHOTO OECKOHEYHO JIMHHOTO
TUDJIIEKTPUYECKOTO CcTepkHs (¢ = 15) pammycom 15 MM, eciau CTep)KeHb 3apshkKeH C OObEMHOM
mwioTHOCTHI0 20 MKK1/M2. TIoTeHIMa Ha OCH CTEP/KHS IPUHSATH PABHBIM HYIIIO.

7. TloTeHIHMAn O3IEKTPUYECKOTO TONA HMeeT BHI ¢ =10(x’+y’)+20z" (B). Haiitu wmoxyns

HaNPsHKEHHOCTH TOJISI B TOUKE ¢ KoopAUHaTaMu: x =544 cm, y = 261 cm, z = 374 cm.

3.5. Cnucok nabopamopuvix pabom:
1) KunemaTuka paBHOYCKOPEHHOTO BPALICHUS;
2) JHuuamuka mastHuka O6epOeka;
3) Wsyuenue pacnpenenenus Makcpeiia;
4) Ornpezenenne OTHOIICHUS TEIVIOEMKOCTEH raza metonom Knemana-Jlezopma;
5) H3ydeHue 351€KTPOCTATUUECKOTO TOJIS;
6) V3yueHue MarHUTHOTO MOJIsI KPYTOBOT'O TOKa;
7) Omnpenenenue yaelbHOIO 3apsa 3JIEKTPOHA METOAOM MarHeTpoHa;
8) H3ydenwne 3aTyXxaronmx IEKTPOMArHUTHBIX KOJIEOaHMUIA;
9) W3ydeHue BBIHYKIEHHBIX 3JIEKTPOMArHUTHBIX KOJICOAHU;
10) U3yuenue unrepdepenunu gazepHoro uznyderus. OnsiT FOHra;
11) 3yuenue nudpakuuu 1a3epHOro U3IydeHHs! OT MIETU U HUTH;
12) I3yueHue 3aBUCUMOCTH SHEPreTHUYeCKO CBETUMOCTH CEPOTro Tella OT TEMIIEPaTyphl.
13) Buemnuii potoapdexr. N3ydenue 3akona CrosaeToBa u npoBepka GopMysibl DUHIITENHHA;
14) IIpoBepka COOTHOIIEHUSI HEOTIPEeIEHHOCTEN /I (DOTOHOB.
15) Uzydenne cnexktpa atoma Bogopoaa. (IToct. Punbepra).

3.6. Temwt 012 camocmoamenvHou pabomaol:
1) Kunemaruka;
2) luHamuKa MOCTYNaTeIbHOTO ABUKEHUS;
3) AnnaMuka BpamareabHOTO ABUKCHHS;
4) MonexynsapHas GU3UKa;
5) Kitaccuueckue CTaTUCTHKY,
6) TepmoauHaMuKa;
7) DneKkTpocTaTuka;
8) [NocTosTHHBIN TOK;
9) MaruuTtHoe 10JIe B BaKyyM€;
10) MaruuTHOE€ 10JIe B BEIIECTBE;
11) YpaBHenus Makcsennia;
12) KoneOanusi;
13) Bosnnsr;
14) BonHoBast ONTHKA;
15) KBanToBast onTuka;
15) Atomuas ¢pusuka.

CornacoeaHa Ha noprane Ne 6163
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3.7. Cnucok IK3AMEHAUUOHHBIX 60NPOCO6:

™

= 0 0 N oL AW

11.

12.

13.

14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.
32.
33.

1 Cemecmp.

Kunemaruka. HopmanbHO€ U TaHT€HIMATBHOE YCKOPEHHUE.

Kunemaruka BpaiatenbHoro 1BuxeHus. CBS3b MEXAY YIIIOBBIMU U JIMHEHHBIMU
YCKOPEHUSIMU.

Junamuka. 3akoHsl HproToHa.

JIBMKEHNE CHCTEMBI MAaTEPUAIIBHBIX TOYEK.

OcHOBHO€ ypaBHEHUE AUHAMUKH M1OCTYNATENbHOTO JIBUKEHUS POU3BOJIBLHON CUCTEMBI TEL.
Cuitbl B MEXaHUKe.

Kunernueckas sneprus. Pabora 1 MOIHOCTb.

KoHcepBaTuBHbBIE CHUIIBI.

[TorenunanpHas 3Heprust. Csi3b MEX/1y MOTEHIMAIBHOM 3HEpPTUEN U CUIIOM.

. OcHOBHOE YPaBHCHHUEC JUHAMUKH BpallaTCIbHOTO ABUKCHUA OTHOCHUTCIBLHO HGHOI[BH)KHOﬁ

TOYKH.
VYpaBHeHHE TMHAMUKU BPAILaTeIbHOTO JIBUYKEHUSI OTHOCUTEIBHO HEMOBUKHONK 0CU. MOMEHT
MHEPLHH.

Kunernueckas sneprus Bpaiarouierocs tejaa. Pabora BHEIIHUX CUIT IPU BpalleHUU TBEPAOTO
Tena.

3aKoH COXpaHEHUS] MEXaHUUECKOH Hepruu. Yaap abCOIIOTHO YIPYTUX U HEYIPYTUX TEJ C
TOUYKH 3PEHUS 3aKOHOB COXPAHEHUS.

3aKOH COXpaHEHHUS] MOMEHTa UMIYJIbCa.

Heunepunansueie cuctemsl oTcuéra. CHlbl HHEPIUH.

Lentpobexxnas cuna nnepruu. Cuna Kopuonuca.

[IpuHnun otHOCUTENBHOCTH ["annmes.

PenstuBucTckas mexanuka. [IpeoOpazoBanus Jlopenna.

CrnenctBus u3 npeodpazoBanuit Jloperma. OnMHOBPEMEHHOCTh COOBITHN B PA3HBIX CUCTEMAaX
oTCY€Ta.

CrnenctBus u3 npeodpazoBanuii Jlopenna. J[mmHa e B pa3HbIX CUCTEMax OTCUYETA.
JinTenbHOCTh COOBITHI B pa3HBIX CUCTEMAX OTCUETA.

PenstuBuctckas kunemaruka. Clio’keHUE CKOPOCTEH.

PensituBucTckas AuHaMuKa.

PensitTuBucTCKO€ BhIpaXKeHHe JUIsl SHEpruu. B3anMocBs3b Macchl U SHEPTUU.

VYpaBHeHHE cOCTOSTHUS HeanbHOro ra3a (YpaBHenue MeneneeBa-Knaneiipona).

Jasienue. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETUYECKOW Teopuu. Temneparypa.
Buyrpennss sueprus. Temnora u padora. [lepBoe Hayano TepMoIuHaAMUKH.

Cxopoctu ra3oBbix Mosiekyi1. OnbiT HITepHa.

Pacnpenenenne momnekyn raza mo ckopoctsam. @yHkius pacupeneneHus Makcsena.
Pacnipenenenne MakcBeruia 1o 3Ha4€HUSM KUHETUYECKOW SHEPIHH.

Haubonee BeposiTHas, CpeHsis KBaJpaTU4Has U CpeaHss apudmMeTnyeckasi CKOPOCTH MOJIEKYI
rasa.

®opmyna Makcseiia 111 OTHOCUTEIBHBIX CKOPOCTEH.

bapomerpuueckas popmymna. Pacnpenenenne bonpimana.

Tennoémkocts raza. @opmyna Maiiepa.

N3oxopuueckuit npouecc. M3obapuueckuii npouecc. M3zorepmuueckuii npouecc.
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34. Annabaruueckuii mpouecc. [lomuTponuueckue mpoueccsl.

35. Obparumsiit nukn Kapro. Heobparumeiii nukn Kapho.

36. DHTpOnUS.

37. VI3smeHeHHe 3HTPONUU IPpU 00paTUMbIX U HEOOPATUMBIX ITPOLIECCaX.

38. Bropoe Ha4yano TepMOAMHAMUKH.

39. CBoboaHas u cBs3aHHas SHEprus. U3HMUECKU CMBICT SHTPOIIHH.

40. CraTUCTUYECKUN CMBICII SHTPOIIUH.

41. Tperbe Ha4aIO TEPMOAMHAMUKH.

42. DnekTpuYecKuil 3apsij. 3aK0OH COXpPAHEHHS IEKTPUUYECKOTO 3apsaa. BanmoeicTerue
ANEKTPUUECKUX 3apsAI0B B Bakyyme. 3akoH Kynona.

43. Dnexrpudeckoe nose. Hanpsx€HHOCTD anekTpudeckoro nois. Cuinosslie aMHUM. [TpuHIum
CYNEPIIO3UIIMH NIEKTPUUECKUX MOJIEH.

44. Tlone numnoJs.

45. Teopema Octporpazackoro-I'aycca /st BeKTopa HanpsoKEHHOCTH SJIEKTPUIESCKOTO TTOJIS.

46. Ilone OeckOHEYHOM OJTHOPOJIHO 3apsXKEHHOM uIockoCcTH. [losie AByX paBHOMEPHO 3apsiKEHHBIX
IIJIOCKOCTEM.

47. Ilone GeckoHEYHOTO 3apsbKeHHOro nuinuHApa. [lone chepuueckoil mpoBoasIIei MOBEPXHOCTH.
[Tonie 00BEMHO-3apsHKEHHOTO 1Iapa.

48. Nudbdepenunansuas popma Teopemsl ["aycca.

49. IloTennman. Pabora cui 31eKTpoCTaTUYECKOTO OIS,

50. DHeprus B3aMMOAECUCTBUS CUCTEMBI 3apAI0B.

51. CBs3b MeX 1y HAPSYKEHHOCTHIO AEKTPOCTATUUECKOTO MO U MOTEHLIUAJIOM.

52. Pa3HOCTh NOTEHIMAIOB MEX/Iy TOUKaMU MOJIsl, 00pa30BaHHOTO OECKOHEUHOU 3apsSKEHHON
IJIOCKOCTBI0. Pa3HOCTh MOTEHIIMAIOB MEX/1y TOUKaMU M0JIs1, 00pa30BaHHOTO JIByMs
0ECKOHEYHBIMH 3apsHKEHHBIMU IO CKOCTSMU.

53. Pa3HOCTh NOTEHIMAIOB MEX/Ty TOUKaMU MOJIsl, 00pa30BaHHOTO OECKOHEUHBIM 3apsKEHHBIM
JUIMHHBIM HWJIMHAPOM. Pa3HOCTh NOTEHIIMATIOB MEX/1Yy TOUKAMHU 110Ji1, 00pa30BaHHOTO
3apsOKEHHOM MyCTOTENOM cepoid. Pa3HOCTh MOTEHIIMAIOB MEXK/ Ty TOUKAMH TIOJISl BHYTPH
00BEMHO-3apsHKEHHOTO 11apa.

54. Llupkynsius BEKTOpa HAMPSKEHHOCTH TEKTPOCTATUIECKOTO TIOJIS.

55. Ionapu3anus JUAIEKTPUKOB.

56. BexTop 3MeKTpUUECKOTO CMELEHUs (MEKTpUYecKas HHIAYKIINSA).

57. IIoTOK BEKTOpa AIEKTPUUECKOTO CMELICHHUS.

58. 3menenue BekropoB E u D Ha rpanune paszaena IByX JUIEKTPUKOB.

59. Pacnipenenenue aIEKTPUIECKUX 3apsAI0B HA TpoBoAHUKE. HanpspkEHHOCTH Mosst BOIM3H
MTOBEPXHOCTH 3apsSKEHHOT'O IIPOBOIHUKA.

60. CBOICTBO 3aMKHYTOM MPOBOJISIICH 0OOTOUKH.

61. Dnexrpoémrocts. Konnencaroprl. CoeqHEHNE KOHIEHCATOPOB.

62. DHeprus 3apsHKEHHOTO MPOBOJHUKA. DHEPIUs 3apsyKEHHOTO KOHJIEHCAaTopa. DHeprus
ANIEKTPUUECKOTO TOJIS.

63. IlocTOsTHHBIIN PIEKTPUUECKUN TOK. DieKTpudecKuil Tok. [I10THOCTH TOKA.

64. YpaBHEHUE HEPEPHIBHOCTH.

65. DnexkrponBuxymias cuia. O0001mEHHBIN 3aK0H OMa 1Sl HEOJHOPOJIHOTO Y4acTKa LEeH.

66. Pa3zserBnénnsie nenu. [Ipasuna Kupxroda.

67. MomHocTh ToKa. 3akoH Jlxoymns-JIena.
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68.

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
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CraTtnueckoe MarHuTHOE IoJie B Bakyyme. Bexktop maruutHo# nnaykuuu. 3akoH buo-Casapa-
Jlamaca.

MarauTHO€ 1oJIe MPSIMOTO TOKA.

MaruuTtHoe noJje Kpyroporo Toka. MarHuTHoe rnoisie ABMKYILErocs 3apsijia.

3akoH Amnepa. Cuna, IeiicTByromIasi Ha MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.

KoHTyp ¢ TOKOM B MarHuTHOM I10JIE.

Cuna Jlopenna. /IBuxeHue 3apsyKeHHON 4acTULIBI B OAHOPOJAHOM MAarHUTHOM HOJI€.

Dddexr Xomna.

[upkynsauus BEKTOpa MarHUTHOM MHAYKIIMH.

MaruuTtHoe noJje cosieHou1a. MarHuTHoOe 1oJie TOpouia.

Pabora o nepemenieHnto NpoBOAHUKA U KOHTypa C TOKOM B MarHUTHOM IIOJI€E.

MaruutHoe noJje B BeuectTse. HamarHn4eHHOCTh ¥ HanpsKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI JJIEKTPOHOB U aTOMOB.

JuamarnerusMm. [lapamaraeTusm.

CBoiicTBO (peppOMarHUTHBIX MaTEpUAIOB.

Maruuromexannueckuit 3¢ dexr. [Ipuposa cnoHTaHHON HAMarHU4eHHOCTH (ePPOMarHETHKOB.
[Ipenomnenue BekropoB E u H Ha rpanuiie pa3zaena AByX 0JTHOPOJIHBIX MarHETUKOB.
SIBeHuE ANEKTPOMArHUTHON MHAYKIUU.

DneKTpoABIKYIIas cuia (3.7.C.) MHAYKIuu. [Ipupoaa ssBjaeHUs AIeKTPOMarHUTHOW UHTYKITUH.
Buxpesblie Toku (Toku ®yko).

SBneHnue caMoMHAYKIMH. B3aumMHas HHIyKIus.

DHeprust MarHUTHOTO MOJISL.

BuxpeBoe anexkrpuyeckoe moie.

Tok cMmemenus.

VYpaBHenuss Makcaeia.

CKopocCTh pacnpoCTpaHeHUs IEKTPOMArHUTHOTO MOJIS.

["apmoHnyeckue koiebaHusl U UX XapaKTepUCTHKU.

OcHOBHO€ ypaBHEHUE AUHAMUKHN TapPMOHUYECKUX KoJieOaHul. ["apMOHnYecKuil 0cuuuIaTop.
Marematnuecknii MassTHUK. PU3n4ecKuil MasTHUK. [[py>)KMHHBIN MASITHUK.

[IpencraBnenue kojiebaHU MOCPEICTBOM BEKTOPHBIX AMArpaMM (METOJ BEKTOPHBIX
arpamm).

CrnoxeHue rapMOHMYECKUX KoJeOaHUl HalpaBJIe€HHBIX B/IOJIb OJTHOM MpsiMoid. buenus.
CrnosxeHue B3auMHO MEPIEeHIUKYISIpHbIX KojeOanuil. durypsl Jluccaxy.

CBoOoHbIE 3aTyXaole MeXaHNUYeCKUe KoueOaHus. XapaKTepUCTUKH 3aTyXaoLuX
KoJIe0aHUH.

BoeiHyX1eHHbIE MEXaHUUECKHE KOJIeOaHUsl.

Onexrpuyeckue konedanus. KBazucranmoHapHbie TOKH.

CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJI€OaHUs B KOHTYpe 0€3 aKTUBHOTO COIIPOTUBIICHUS.
CB00OOHBIE 3aTyXaIOIINE AEKTPUUECKUE KOJICOAHUs B KOHTYPE.

BbIHYXI€HHBIE 2JIEKTPUYECKHUE KOJICOAHHUS.

Pacrnipoctpanenue BoaH B ynpyroii cpene.

VYpaBHeHUSs MII0CKON U chepuuecKoi BOJIH.

I'pynmoBas ckOpoCTb.

Hanoxenue (uatepdepennus) BonH. CToSYuE BOTHBI.

DHeprus ynpyrou BOJIHBI.

BaHa Ha noprtane N2 6163
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110. 3ByK. Dpdext Jomepa 11 3ByKOBBIX BOJIH.

I11. BonnoBoe ypaBHeHue.

112. DNEeKTpOMarHuTHbIE BOJIHBI.

113. Onrtuueckwnii 3¢ dexrt Jomiepa. DHeprus 3MeKTPOMAarHuTHON BOJTHBI. IHTEHCHBHOCTH

AJIEKTPOMArHUTHOM BOJIHBI. OTpakeHHE U TTPEIIOMIICHHE 3JICKTPOMArHUTHBIX BOJIH OT TPAHUIIBI
paszzena AByX OJHOPOAHBIX JUAIEKTPUKOB.

2 Cemecmp.

WuTtepdepennus ceera.

[[upuna mosioc uHTEpHEPEHINN.

KorepeHTHOCTS.

Meropa IOnra.

WuTtepdepenus npu oTpaxxeHUH Mpu OTPAKEHUU OT TOHKON IPO3payHOM MIACTUHKH.
WNuTepdepennus oT MIaCTUHKYU EPEMEHHON TONIMHBI (KJIMHA).

Kosbna HerotoHa.

MHorony4yeBast HUHTEp(hEpeHLIHSL.

[Ipumenenne unreppepenuuu. Mureppepomerpsl. [IpocBeTiienne ONTUKH.

A G A Ao e

WuTepdepenimonnble 3epkaia u GUIbTPHL

10. udpaxuus ceera. [lpunuun Ioiirenca-Openens.

11. Meton 30u ®@penens. 30HHAs TUIACTUHKA.

12. I'padmyeckoe BbIYMCIEHUE PE3YIBTUPYIOLIEH aMILTUTY/IbI (METO/] BEKTOPHBIX IMArpaMM WU
cupanb Openens).

13. ludpakius Ha KPYIJIOM OTBEPCTHH U HEMTPO3PAYHOM JIHCKE.

14. Iundpakuus B napayienbHbIX dydax (qudpakuus Opaynrodepa).

15. dudpaxius OT MIeu.

16. ludpakunonHas peuiérka.

17. CnexrpasibHOE paziiokenue. Pazpeniaromnias ciocoOOHOCTh PEMIETKH.

18. ludpakius Ha IpOCTPaHCTBEHHBIX peléTkax. udpakiys peHTT€HOBCKUX JIy4yeH.

19. Tonorpadwus.

20. EcTrecTBeHHBIN U MOJISIPU30BAHHBINA CBET.

21. Ionspuszanus npu oTpakeHUU U npejaomieHnu. 3akoH bprocrepa.

22. [lonspu3zanys Npy ABOMHOM JTy4YEIPEIOMIICHUN.

23. 3akoH Matoca.

24. UntepdepeHuust noisipu30BaHHbIX BOJIH.

25. UckyccTBeHHOE TBOMHOE TydenpenomieHue (UCKyccTBeHHas anm3orponus). Iddexr Keppa.

26. TerutoBoe uzmydenne. 3akoH Kupxroda.

27. 3akon Credana-bonpiimana. 3akoH cMmenienus Buna.

28. ®opmyna [lnanka.

29. Buemnuii potosddekr.

30. ®otonsl OnbiT bote (MeTon coBnaieHui).

31. Oddexr Komnrona.

32. TopMO3HOE PEHTIC€HOBCKOE MU3JIyUYCHHUE.

33. XapakTepucTU4eCcKoe pEHTI€HOBCKOE U3ITyUEHHE.

34. JlaBrieHue cBeTA.

35. 3akoHOMEPHOCTH B aTOMHBIX criekTpax dopmymna baasmepa.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

16

OnemenTapHas Teopus bopa.

OmneiT @panka u ['epua.

I'mnoresa ne bpoins. BosiHOBBIE CBOMCTBA BEIIECTBA.

[IpuHuMn HEONpenenEHHOCTH.

Bonnosoe ypasuenue lllpenunrepa. ®uznueckuit cmbica V-pyHkuu.
KBanTOBaHuME SHEPIrUN MEKTPOHA B OAHOMEPHOU IMOTEHINAIBHOM SIME.
KBaHTOBBIN rapMOHUYECKUI O CHUAIUIATOP.

[IpoxokaeHne yacTHIIbl Yepe3 MOTEHLIUAIbHBINA Oapbep.

['maBHOE M OpOUTANIELHOE KBAHTOBBIE UHCIIA.

[IpocTpancTBEHHOE KBAHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHCJIO).
Crun snexrpona. Onbit lltepna u 'epnaxa.

Pacnipenenenne 2nekTpOHOB IO SHEPTETUYECKUM YPOBHSAM aTOMOB.
[IpuHnun [Taymu.

[[InprHa criekTpabHBIX JIMHUM. TOHKast CTPyKTypa CIEKTPaIbHBIX JTUHUM.
Oddext 3eemana.

MoueKynsipHbIE CIIEKTPBI.

BeiHyx1eHHOE H3imydyeHue. Jlasepsl.
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4 MeToauyeckue MaTepuaibl
CornacHo nyHKTy 12 paGoueil mporpaMMsl.
1. OcHoBHas JuTEparypa:

1. CasenbeB U.B. Kypc obmeit ¢pusuku: yaedHoe mocodbue mis BTy30B: B 3 T. —7-e usm.,
crepeorur. — CII6.: JIans, 2007.

T. 1: Mexanuka. MonexymsipHas pusnka. — 432 c. (B 6ubnmuoreke — 155 3k3.).
T. 2: DnexrpudectBo u MarueTu3M. Bomubl. Ontrka. — 496 c. (B 6ubmorteke — 148 3k3.).

T. 3: KBantoBas ontuka. AromHas pusuka. @usnka TBEproro rena. Guznuka aTOMHOTO SApa U
aneMeHTapHbIX yactuil. — 317 c. (B oubmuoreke — 151 3k3.).

2. CuByxun [1.B. O6mmii kypc pusuxu: yueOHOE mocodue A By30B B 5 T. — M.: ®usmariur,
2005-2006.

T. 1: Mexanuka. — 5-¢ u3z., crepeorun. — M.: ®usmarmut, 2006. — 560 c. (B 6ubnmoreke —
101 2x3.).

T. 2: TepmonuHamuka u MoJieKyisipHasi ¢pusuka. — 5-e uzf., ucnp. — M.: @usmariut, 2006. —
543 c. (B 6ubnmoreke — 100 3k3.).

T. 3: DnexrpudecTBo. — 5-¢ u3l., crepeotuil. — M.: @uzmariut, 2006. — 654 c. (B 6ubauoteke
— 100 7x3.).

T. 4: OnTtuka. — 3-e usn., crepeorun. — M.: @usmataurt, 2005. — 791 c. (B 6ubnuoreke — 101
9K3.).

T. 5: Atromnas u saepHas ¢pusuka. — 3-e usa., crepeorun. — M.: @usmaraut, 2006. — 782 c. (B
oubmmorexe — 100 7x3.).

3. 3ucman I'A., Tonec O.M. Kypc obmeit pusuxu. B 3-x TT. [Dnexrponnsiit pecypc| — CII6.:
Jlans, 2007.

T. 1: Mexanuka. MonexynspHas ¢usuka. Konebanust u BomHbl. — 7-¢ u3n. — 352 c. Pexxum
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.

T.2: OnekrpuuectBO M MarHeTusM. — 7-¢ u3ld. —352c. Pexum pocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ komnsiorepoB TYCVYP.

T. 3: OnTuka. ®usrka aToMOB U MOJIeKyll. DU3MKa aTOMHOTO sJIpa U MUKPOYACTHIL. — 6-€ U3/,
-512c. Pexnm JOCTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll _id=508.

2. JlonosIHUTEJIbHAS JTUTEepaTypa:
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1. CaBenbeB U.B. COopHHK BOIIPOCOB U 3a7a4 10 o0miel ¢pusnke. [ INeKTpoHHbIN pecype| — 5-
e wu3n., crepeorun. —CII6.: Jlawp, 2016. — 292c¢. Pexum poctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=71766 c xommbrorepoB TYCVYP.

2. UponoB WU.E. Mexanuka. OcHOBHbIE 3aKoHbl. — 8-€ u3fd., crepeorurn. — M.: BUHOM.
Jlaboparopus 3nanui, 2006. — 309 c. (B 6ubmuoteke — 99 3k3.).

3. UponoB W.E. ®usuka maxpocucteM. OCHOBHbIE 3aKOHbI. — 3-€ H31., CTEPEOTHI. — M.:
BUHOM. Jla6opatopus 3uanmii, 2006. — 207 c. (B oubmmoreke — 50 3k3.).

4. UponoB U.E. Dnexkrpomarnerusm. OCHOBHBIE 3aKOHBI: YueOHOE OCOOuE IS BY30B. — 5-€ U311,
— M.: BUHOM. Jla6oparopus 3nanuii, 2006. — 319 c. (B oubmuoteke — 101 3k3.).

5. Uponos U.E. Bonnosble npoueccl. OCHOBHBIE 3aKOHBI: yueOHOe mnocodue. — 3-e uza. — M.:
BUHOM. Jla6opatopus 3nanwmii, 2006. — 263 c. (B oubmmoreke — 100 5k3.).

6. UponoB U.E. KBantoBas ¢usuka. OCHOBHbIE 3aKOHBI: YueOHOE mocodue Ui By30B. — 2-€
3., nom. — M.: BUHOM. JlaGopatopus 3nanwuii, 2004. — 256 c. (B 6ubauorexe — 100 3k3.).

7. UpomoB N.E. 3amaun mo oOmielt ¢usmke: YdueOHOe mocoOwe s By30B. — 7-€ H3.,
crepeoturt. — M.: BUHOM. Jlabopatopus 3uanmii, 2007. — 431 c. (B 6ubnmoreke — 496 3k3.).

8. UeproB A.I., BopoOréB A.A. 3anaunuk no ¢usuke: YuyeOHOe mocoOue Juis BTY30B. — §-€
u31., nepepad. u pomn.— M.: @usmariut, 2007. — 640 c. (B 6ubnuoreke — 99 3k3.).

9. Bombkenmreitn B.C. CoopHuk 3amad mo obmeMy Kypey ¢usuku: YueOHoe mocolOue it
BTY30B. — 12-¢ u3s., uctp. — M.: Hayka, 1990. — 396 c. (B oubmuoreke — 148 3k3.).

10. KozsipeB A. B. Kypc nexnuii no ¢usuke: Yueonuk. — Tomck: TYCVYP, 2007. —421 c. (B
oubmmorexe — 697 3k3.).

11. KanammnuxoB H.IL, KoxeBnukoB HM. ®usuka. MHTepHeT-TecTHpoBaHHE 0a30BbIX 3HAHUIL
[Onextponnsiii pecypc] —1-e wm3n. —CII6.: Jlams, 2009. —160c. Pexum pocrtynma on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=172 ¢ xommbtorepoB TYCVYP.

12. Jlozosckuii B.H. Kypc ¢uzuku. B 2-x TT. [DnekTpoHHbII pecypc] — 6-€ u3., ucnp. u 011 —
CII0.: Jlanb, 2009.

T. 1: ®usnyeckue OCHOBbI MEXaHUKH. DJEKTPUUYECTBO U MarHetusM. dusuka kxosnebaHUil u
BOJIH. —576 c. Pexum J0CTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: KsanrtoBas ¢usuka. Crarucrtuyeckas ¢uszuka u TepMoauHamuka. CoBpeMeHHas
¢buznueckas KapTUHA MHpa. — 608 c. Pexum J0CTyTa on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=239 c komnsiorepoB TYCVYP.

13. CasenweB U.B. Kypc o6meit ¢puzuku. B 3-x TT. [Onexrponnsiii pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. MonekynsipHas ¢usuka. — 11-e usa., crepeorun. — CIIO.: Jlans, 2011. —
432 c. Pexnm J0CTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
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T. 2: DnexrpudecTBo 1 MarHetu3Mm. Bomuel. Ontuka. — 11-e u3a., crepeorun. — CI16.: Jlans,
2011. —496 c. Pexum J0CTyTIa on-line c KOMITbIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: KBantoBas ontuka. AtomHas ¢pusuka. Puznka 1BEpAoro Tena. Pu3nka aTOMHOTO A7Ipa U
aNieMeHTapHbIX vactull. — 10-e m3a., crepeotun. — CII6.: Jlanp, 2011. — 320 c. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

14. ®pum C.3., TumopeBa A.B. Kypc oOmieit ¢usuku. B 3-x 1. [DnexTpoHHBIA pecypc] —
CIIO.: Jlanb, 2009.

T. 1: ®usnueckre 0cHOBBI MexaHUKH. MonekynsipHast ¢uzuka. Konebanust u BoiaHbl. — 13-e
u3n., crepeorun. — CII6.: Jlaws, 2009. — 480c. Pexum pgocrynma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416 c komnsiotrepoB TYCVYP.

T. 2: Dnexrpuyeckue U 3IEKTpOMarHeTudyeckue siBieHus. — 12-e usa., crepeorun. — CII6.:
Jlanp, 20009. - 528 c. Pexum JOCTYyTa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418 c komnsiotrepoB TYCVYP.

T. 3: Ontuka. Aromnas ¢pusuka. — 10-e uza., crepeorur. — CII6.: Jlaas, 2009. — 656 c. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.

3. YueOHO-MeTOAUYECKHUE MOCOOUSI M MPOrpaMMHoe obecrieyeHue

1. Yueono-memoouueckue nocoous 0na npaKmuuecKux 3aAHAMUNL U CAMOCHOAMENbHOU
padomul [ INEKTPOHHBIN pecypc]:

2.1. Yyxxkos O.I1. Pabora u sHeprus. 3akoHbl COXpPAHEHHS B MEXaHUKE: COOPHUK 3ajay JUist
npaktuyeckux 3aHsaTuid. — Tomck: TYCVYP, 2010. — 24 c. Pexxum goctymna CBOOOTHBIN 711 CKAUMBAHUSI:
http://edu.tusur.ru/training/publications/1100.

2.2. JIauun A.B., MarazunnuxoB A.JI., Tposu JI.A. MonekynspHas ¢uzuka: COOpHUK TECTOBBIX
BOIIPOCOB JUIsI CAMOCTOSITEIIbHOM paboThI U /i npakTuueckux 3anaruil. — 2009. 30 c. Pexum noctyma
cBOOOIHBIN Ju1st ckaunBaHus: http://edu.tusur.ru/training/publications/1234.

2.3. Jlsunn A.B., MarasunnaukoB A.JI., Opnosckas JI.B. Tepmogunamuka. Yacts 1: COOpHUK
TECTOBBIX BOIIPOCOB Uil CaMOCTOSITENIbHON paboThl M Ul mpakTHueckux 3anatuil. — 2009. 43 c.
Pexxum noctyma cBoGoaHbIN i ckaunBanust: http://edu.tusur.ru/training/publications/1235.

2.4. T'aneea A.W., Jlsuun A.B., MarazunnukoB A.JI. Tepmonunamuka. Yacte 2: COopHUK
TECTOBBIX BOIIPOCOB Ui CaMOCTOSITEIbHOM paboOThl M JUIsl MpakTHueckux 3aHsaTui. — 2010. 22 c.

Pexxum noctyma cBoGoaHbIN i ckaunBanust: http://edu.tusur.ru/training/publications/1236.

2.5. bypaueBckuii FO.A. BonnoBas ontuka: Metoauueckoe nocodue. COOpHUK TECTOBBIX
BOIIPOCOB. —2009. 24 c. Pexum JOCTYyTIa CcBOOOIHBIH ISt CKaYMBaHUSA:
http://edu.tusur.ru/training/publications/1233.
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2.6. Uyxxkos O.I1. DneMeHThl aTOMHOM (U3KUKKU U KBAHTOBOIN MeXaHUKHU: Y 4eOHO-METOINYECKOE
nocooue. CoopHUK TecToBbIX BompocoB. — Tomck: TYCVYP, 2011. — 68 c. Pexxum goctyna cBoOOAHBIN
JUid ckauuMBaHus: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocoous 0ns GvbINOJHEHUA 1AOOPAMOPHBIX PAdom [DIEKTPOHHBIN
pecypcl:

3.1. bypnosunun B.A., Tposu JI.A. lunamuka mastHuka ObepOeka: Meronuyeckue ykazaHus
K Jsaboparoproir padore. —2007. 13 c. Pexum nocryma CcBOOOAHBIA I CKAaYMBAHUS:
http://edu.tusur.ru/training/publications/918.

3.2.TaneeBa A.l1., VBanosa E.B. W3yuyenue nsnekrpocraruueckoro mnois: MeTtoauueckue
yKazaHusi K jabopartopHoit padore. —2011. 11 c. Pexum pocryma CBOOOAHBIA IS CKAYMBAHUS:
http://edu.tusur.ru/training/publications/926.

3.3. BanoBa E. B. M3yuenue MarHuTHOTO HOJs KPYroBOro TOKa: MeToaudeckue yka3zaHus K
nmaboparopuoit  pabore. —2007. 12c. Pexum goctynma CcBOOOAHBIM JJIsi  CKAYMBAHUA:
http://edu.tusur.ru/training/publications/863.

3.4. bypaueBckuii FO.A. Ompenenenue ymaenpHOTO 3apsiga 3JIEKTPOHA METOJOM MarHeTpOHa:
Metonuyeckue ykazanusi K jgabopatopHoit pabore. — 2011. 14 c. Pexum nocryma ajis CTYIEHTOB,
corpynHukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bBypnosunun B.A., Tposin JI.A. M3ydueHue 3aTyXamomUX 3IEKTPOMArHUTHBIX KOJIEOAHUMA:
Metonuyeckue ykazanusi K jgaboparopHoit pabore. —2007. 14 c. Pexxum moctyna cBOOOAHBIA st
ckauuBaHus: http://edu.tusur.ru/training/publications/862.

3.6. OpnoBckas JI.B. M3ydenume wunTEephepeHIINN Ja3epHOTO H3IY4YCHHS: MeToaudeckue
ykazaHusi K jaboparopHoit padore. —2010. 9c. Pexum nmocryna cBOOOAHBIA IJIsi CKAYMBAHUS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopoB M. B., bypnosunua B. A. Baemnwnii pororddexr. M3ydenue 3akona CronmetoBa
u npoBepka ¢opmynbl DiHIITEHHAa: MeToauueckue ykazaHus K JlaboparopHoil padore. — 2009. 11 c.
Pexxum noctyma cBoGoaHbIN i ckaunBanust: http://edu.tusur.ru/training/publications/851.

3.8. 3axapoB H.A., Kupumnos A.M. HccnenoBanue cnekrpa atoma Bojaopoja: Mertoauueckue
yKazaHusi K jaboparopHoit pabore. —2011. 18 c. Pexxum moctyma CBOOOAHBIA IS CKAYMBAHUS:
http://edu.tusur.ru/training/publications/917.
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