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MHMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOU OEJEPALIUU
DenepansHoe FOCYyAapCTBCHHOE OI0MKETHOE obpazoBaresibHOe YUpexKIeHue
BbLICHIIETO IIpO(I)eCCHOHaﬂLHOI“O O6paSOBaHHH

«TOMCKWUI I OCYIIAPCTBEHHbIN YHUBEPCUTET CHUCTEM YIIPABJIEHUS U
PATTMODJIEKTPOHUK W »

<~ VTBEPKIAIO

Hpope%%p 19 y4eGHolt paboTe
Jo sl IT.E. Tposn

« &/ » Of 2016 .

PABOYASI IPOTPAMMA YYEBHOI AUCHUTLINHBI

®u3nka
Yposens ocoBHOH 06pasoBaTenbHol NporpaMmal OakamaBpuar
Hanpagsnienne noarorosxu 27.03.04 — Yrpasnenue B TEXHHYECKUX CHCTEMAX
poguns YHDaBJ'ICHPIC B TEXHHYECKHUX CHCTEMAX
®opma obyuenus oyHasg
DakyabTer Boraycnnrensupix cucrem ( ®BC)
Kadenpa KommerotepHsie cucremsr B YUPABICHUH U TpoekTHpoBanun (KCVYIT)
Kype(b1) 1,2 Cemectp(ni) __ 1.2.3
Y4eGHelii nian nabopa 2013 — 2016 rona
Pacnpexestenne pagouero BpeMeHH:
S BB e
Ne Buab! yuetmoii pabore: e gl 3 =
SENCHE G S
1 | Jlexunu (JI) 16 | 16 | 24 | 56 | yacos
2 | Jlaboparopurle pa6oTe (JIP) 22 | 22 | 24 | 68 | yacos
3 | HDpakTtuveckue 3ansTHs {I13) 16 | 16 | 24 | 56 | yacos
4_| Kypcosoii npoekr / pa6ora (KPC) (aynuropus) - — - — | 4acoB
h Bceero AYIHTOPHBIX 3aHATHH 54 | 54 | 72 | 180 | yacos
6 U3 uux B HHTepakTHBHOI dopme | 15 | 15 | 20 | 50 qaconﬂ
7_| CamocTosiTesibnasn paGora cryaentos (CPC) 54 | 54 | 108 | 216 | uacos
8 | Beero (6e3 sx3amena) 108 | 108 | 180 | 396 | uacon
9_| CamocronTesbhas paboTa Ha moaroToBKy coavy 5K3ameHa | 36 | 36 | 36 | 108 [ 4acoB
10 | O6masi TpynoémMKocTD 144 | 144 | 216 | 504 ] qacoﬂ
t (B 324€THBIX enuHMuax) | 4 4 I 6 ] 14 f 3ETT

OKx3amen 1,2.3 ceMecTp

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

npoTokosa Ne OT«  » 20 1

Paboyas nporpamma cocrasiena ¢ yuétom TpeGoBaHHiA ®epepanpHoro [Nocy-
AapCTBEHHOrO 00pa3oBaTebHOro CTaHapTa Bhicuiero odpasosanust (PIOC BO)
10 HanpapleHUro 1MoaAroToBku 27.03.04 — «YnpasileHHe B TeXHUYECKHX CHCTe-
Max» (YposeHb GakanaBpHara), YTBEPX/IEHHOIO MNPHKA30M MunucrepctBa 06pa-
30BaHMsA U Hayku Poccuiickoit ®enepauun ot 20 oxrabdps 2015 r. Ne 1171, pac-
CMOTpeHa 1 yTBEPXKJEHA Ha 3acefaHin Kadeapsl Gpusuku 20 anpess 2016 r., npo-

Toxkoa Ne 113.

Pazpabotuuk:

JOLEHT Kadeapsl GH3HKU

3aB. kad. Ppusnuky, npodeccop

Pabouas nporpamma cornacosana c daxynsrerof

nycKaromel kadeapaMu crienHaabHOCTH

Hexan ®BC, nouent

/38BeﬂyIOIHHfI npoUIHpYrOLIEei
kadenpoit KCVYTI, npodeccop

"’/3aBe1[y}0Lum”I BBIIyCKaroLei
kadenpoit KCYTI, npodeccop
JKCnepThbI:

Kad. dusukn
(MecTo paboTel)

Kad. KCH”

(MecTO paboTh)

JOIICHT
(3aHHMaeMast JI0JKHOCTB)

C.H.C.
(3aHMMaeMast JIOJDKHOCTB )
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1. HEJIN U 3AJAYM JUCITUILJINHDBI

Jucuurnna «PuU3KKay H3ydaercs B IEPBOM, BTOPOM M TPETbEM ceMecTpe U MpelycMar-
pUBaeT YTEHHE JIEKUHH, MpOBeIeHHE NTPAKTHYECKUX U Ja00OpaTOPHbIX 3aHATHH, MOJIyYeHHEe pas-
JIMYHOTO POJa KOHCYIbTalUi.

Heabto pucuumannsl «Puzuka» spnsercs GopmupoBanue y cryaearTos TYCVYP nenoct-
HOTO MPEACTaBJICHUS 0 (QH3MYECKHX IpoIeccax M ABJCHUSX, IMPOTEKAIOUIUX B IPHPOJIE, NTOHHU-
MaHHs BO3MOYKHOCTEH COBPEMEHHBIX HaYUHBIX METO/I0B [IO3HAHUS NPHPO/Ib] U BIAJEHUS HMH Ha
ypOBHE, HEOOXOMUMOM JUIsS PEHICHHs NPAaKTHYECKUX 3a1ad, BOZHHKAIOIIUX IPH BBHINOIHEHHH
pohecCHOHATBLHBIX 00I3aHHOCTEH.

3anadeit m3ydyenus xKypca QU3HKHA SBISETCS OCBOCHHE CTYJEHTaMH W YMEHHUE HCII0JIb30-
BaTh:
® OCHOBHBIX MOHATHI, 3aKOHOB U MOJenei:
MEXaHHKH;
TEPMOIMHAMUKH;
3JIEKTPHUECTBA U MarHETH3Ma,
KoJIeOaHuH ¥ BOMIH;
OITHK;
ATOMHOHN (H3HKH;
® METOJIOB TEOPETHYECKOTO U IKCIIEPUMEHTAIEHOTO HCCIIEIOBAaHUH B (PU3HKE;
® METOJOB OIEHOK MOPAIKOB (PH3NUECKUX BETHIHH.

VVVVVYY

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOI1

Jucrmmmaa «®u3uka» OTHOCUTCS K YUCITY AUCIIMIUIMH MaTeMaTU4YeCKOTO H €CTECTBEH-
HOHAY4HOro 1uKja (6a3zoBas yacth b1.b.6). 3naHus U HaBBIKH, NIOJYYEHHBIE NIPH €€ U3yUYEHUH,
HCTIONB3YIOTCS B TOCHEAYIOMMX JUACIUIUIHHAX TMpodeccHoHalbHOro nukna («besomacHocTh
KU3HEACSITETFHOCTHY, «DKOJOTHA», «DIEKTPOTEXHUKA U 3JIeKTpOHHKa», «TeopeTHdeckas me-
XaHHKa», « MEeTposIoTHs U U3MEPHTENbHAS TEXHUKA).

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSA JTUCHUIIJINHBI

[Iporiecc m3yueHHss TUCHHILTHHBI «DH3MKa» HApaBieH Ha (GOpPMHpPOBAHHE CIEAYIOHIHX
KOMIIETEHIIHH:

obwenpogeccuornanvusie komnemenyuu (OITK):

1) CrlocOGHOCTE NPEICTaBISATh alEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHHMH Hay4dHYIO
KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX IOJIOXKEHHH, 3aKOHOB H METOJIOB €CTECTBEHHBIX Ha-
yk 1 MareMatuku (OIIK-1).

B pe3yromame usyuenun Kypca puzuxu cmyoeHmsi 00J1HCHbL:

3HaTh Qu3HUeCKHEe OCHOBBI MEXAaHWKH, MOJIEKYJISpHOH QU3HKH U TEPMOJHHAMUKH, IIPH-
poay KoneOaHHii H BOJIH, JIEKTPHYECTBA H MarHeTH3MA, ONTHKH, aTOMHOH (PH3HKH.

YMeTh UCIOIB30BATE TEOPETHYSCKHE 3HAHUS IIPU OOBSCHEHUH PE3YJIbTaTOB AKCIIEPHMEH-
TOB, IPAMEHATH 3HAHHSI B 001aCTH QH3UKH JUTS OCBOSHHS 00mIenpodecCHOHATBHBIX JHCIUILIMH
U pelreHus MpodecCHOHAIBHBIX 3a/1ad.

Bnaners HaBbIKaMH (PU3NIECKHUX HCCIIEIOBAHUH.
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2) CHIOCOGHOCTE  BBISBJISATh €CTECTBEHHOHAYYHYIO CYIIHOCT mpobaeM, BO3HHKAIOUIMX B
Xozie NpO(ECCHOHANBHOM NeATE/ILHOCTH, IPUBIEKATh Ul HX PeLICHHs COOTBETCTBYIOLIMI (-
3HKO-Maremaruyeckuii anmapar (OIK-2).

B pesynvmame usyuenun kypca ¢pusuxu cmydenmst 00nichol;

3uHaTh Qu3MUecKHEe OCHOBBI MEXAHHKH, MOJEKYJIAPHOH (H3MKH U TEPMOHHAMUKH, pu-
poaty xonebaHuii U BOJH, SNEKTPHYECTBA ¥ MATHETH3MA, ONTHKH, ATOMHOMN (H3HKH.

YMeTh BBIABIATE QU3MYECKYIO CYLIHOCTH NPOdecCHOHATBHBIX 3a/ay, HCIIONIB3YS Teope-
THYECKHE 3HAHUS pu3ukH. IIpuBeKars Ui X penieHus GU3UKO-MaTeMATHIECKUI anrnapar.

Biiagers MeTonamu 5KCIEpPHMEHTAIBHOIO HCCIIENOBAHUI B (DH3HKE (mnaHupoBaHue, 10-
CTaHOBKa U 06paboTKa pe3yNIbTaToB SKCIIEPUMEHTA).

00ueKyn1omypusle komnemenyuu (OK):

1) eioco6HOCTE paboTath B KOJUIEKTHBE, TONEPAHTHO BOCIPHHHMATH COLHATBHBIE, STHH-
decKHe, KOHpeCCHOHATbHBIE H KYJIbTypHbIe pasinuus (OK-6).

B pesyrvmame usyuenun Kypca usuxu cmyoenmet donicrol:

3HaThL OCHOBHI OpraHU3aIUK PabOTHI B POGECCHOHATIBHOM KOJLUICKTHBE.

YMers paGoTaTh B KOUIeKTHBE, 3G()EKTHBHO BEITONHATE 33124 npohecCHOHAIBHOM Jes-
TEJIBHOCTH.

Bananers HaBbIKaMu paGOTEI B KOJIIEKTUBE.
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4. OFbEM JUCUUILINHBI U BUJLI YYEBHOM PABOTHI

Tabnuna 4.1.
. CemecTpsl Bcero
Buusl yuebHOH paboThl 4ACOR
1 2 3
AYIHTOpHBbIE 3aHATUHA (BCETr0) 54 54 72 180
B Tom uncrne:
Jlexkuuu (JI) 16 16 24 56
JlabGoparopasle pabots! (JIP) 22 22 24 68
Ilpaktnyeckue 3anstus (I113) 16 16 24 56
Kypcogoii npoekrt / pabota (KPC) (aymrophas Harpyska) — — — -
Hpyaue eudwvl ayoumoproil pabomul
CamocrosTensHasa pa6ora (Bcero) 54 54 108 216
B ToM uncne:
IIpopaoTka JIEKIIMOHHOrO Marepraia 10 10 20 40
IToAaroroBka K NpakTHYECKHM 3aHATHIM 10 10 20 40
Brinonnenne HHAMBHIYyaJIBHBIX TBOPYECKHX 3aJaHHi 8 8 16 32
[Toaroroska Kk KOHTPOJIEHEIM padoTaM U KOJUIOKBHYMaM 8 8 16 32
IToaroroBka K 1ab0paTOPHBIM 3aHSTUAM 18 18 36 72
CamocToATeNnbHOE H3YUeHHE TeM TEOPETHUECKOM 9acTH - - - -
IloaroToBka K 3K3aMeHy 36 36 36 108
Buj mpoMexyToYHOH aTTecTannu (3a4€T, 5K3aMeH) OK3 K3 DK3
O6mas TpyaoéMKocTh yac 144 144 216 504
3a4€THbIe eIMHALBI TPYA0EMKOCTH 4 4 6 14
5. COJAEP)KAHUE TUCHUTLIAHBI
5.1. Pazgeap! AHCHUIVIMHEBI H BUABI 3aHATHH
Tabmuua 5.1.
No HanmenoBanne pazsena T 3 1P | cpe Bcero | ®opmupyemuie
JUCLHITIUHEI qac. | KOMOETeHUHH
I1epBblii cemectp
1 | Mexanuka 6 6 10 24 46 OIlK-1,

5 MonexynapHas ¢uszuka u Tep- 10 10 12 30 62 OIIK-2,
MOJIMHAMHKA OK-6
Bropoii cemecTp

3 | DIeKTpUYecTBO H MarHeTU3M 8 8 12 28 56 OIIK-1,
4 | Konebanus ¥ BOJIHEI 8 8 10 26 52 O(I)Té{_ -62’
Tpernii cemectp
5 | BoyiHOBasg onTHKa 8 8 8 20 44 OIIK-1,
6 | KBanrosag onruka 8 8 8 26 50 OIIK-2,
7 | AtomHas ¢pusnka 8 8 8 26 50 OK-6
8 | Beero: 56 56 68 | 180 | 360
Uroro: 360 gacoB
5

CornacosaHa Ha noprtane Ne 381




5.2. Coaepxanue pas/ie/10B AMCHHILTHHBI (110 JCKIHAM)

Tabnuma 5.2.
No Haumenosauue Tpynoém- |  ®opmupye-
i paszena Conaepxanue pasnena KOCTh Mble
JHCLHILTHHBI (4ac.) KOMIIeTeHIIHH
IlepBriii cemecTp
1 | Mexanuka 1.1. ®usnka kak GpyHnamMeHTanbHas Hayka. 6
1.2. Kunemaruika.
1.3. Jlunamuxa MatepuansHoi TOuky.
1.4. 3akoHBI coxpaHeHus.
1.5. Mexanuka TBeporo Tena. OIIK-1,
2 | Moaekyasp- | 2.1. VpaBHEHHS COCTOSHHS HASATBHOIO rasa. 10 OI1K-2
Hasg ¢usuka u | 2.2. U3onpoueccsl.
TepMOJAHHA- 2.3. Kilaccnueckue CTaTHCTHKH.
MHKa 2.4. SIBnenns nepeHoca.
2.5. OGpatumMble H HeOGPATHMbIE IPOLECCHL.
Bropoii cemectp
3 | Daexrpuue- 3.1. DrexTpocraTHyecKkoe mojie B BaKyyMe. 8
CTBO M Mar- | 3.2, DJIeKTpPOCTaTHYECKOE MOJie B IHIJICK-
HEeTH3M TPHKE.
3.3. IIpOBOJHHK B 3IEKTPHIECKOM TIOJIE.
3.4. DHeprus 3;1eKTPUYECKOrO MOJIs.
3.5. IlocTOSHHBIH NIEKTpUYECKHil TOK. OIIK-1,
3.6. MarauTHOE MOJIE B BaKyyMe. OIIK-2
3.7. MaruutHoe mone B BeIecTse.
3.8. DnexTpoMaruuTHas UHIYKIHS.
3.9. YpaBHenus Makcpena.
4 | Konebanua wu | 4.1. Konebanus. 8
BOJIHbI 4.2. Bosusl.
Tpernii cemectp
5 | BoanoBan 5.1. UaTepdepennns crera. 8
ONTHKA 5.2. Indpakuus ceera.
5.3. Tonspuzauus ceera.
5.4. CpoticTBa M 0COGEHHOCTH pacIpocTpa-
HEHMSI CBETOBBIX BOJIH B PA3/IHYHBIX Cpejlax.
Hucnepcus ceera. OIIK-1,
6 | KeanroBas 6.1. Temnoroe usnyuenue. 8 OIIK-2
ONTHKA 6.2. DOTOHEL.
7 | Aromnas ¢u- | 7.1 Boposckas Teopus aToma. 8
3HMKa 7.2 DneMeHTHI KBAHTOBOH MEXaHHKH.
7.3. HepaBHOBecHble MakpocHcTeMmbl. Crion-
TaHHOEC H BBIHYXJIEHHOE H3IIYYEHHUS.
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5.3. Pazjzennl AMCUMILIMHBI H MEKIMCHHILIHHAPHBIE CBSI3H € 00eCHeYHBAIONIMMH
(npenpixymumu) u obecrieunBaeMbIMH (MOCTEAYIONMMH) AHCIHILTHHAMH

Htst ocBoenus pa3nenoB AHCHMILUIMHEBL «DH3MKA» HEOOXOIMMbI 3HAHHS, [IOJIy4YEeHHBIE B
HIKOJIE ¥ MOJIyYaeMBble NapajuieabHO MPH H3YYEHHH JHCHHILIMHB! «MaTteMaTHUeCKud aHamusy.

Pasnensl nucuummune «DH3MKa» CBA3aHBI ¢ PA3sIeTaMi nOCIeOVIOUUX TUCIHTLIHHE «ITpo-
$eccuonanproro 1uKia (6a30Boi obienpodeccHOHAIBHOMN 4acTH)» pabodero yueGHOro miaHa:

Tabmmna 5.3.

Pa3zgenst puszuxu 1120314.5!l6!7
JAucuuniunnl
besonacHoCTh XH3HENEATENTBHOCTH + 0+ L+ +
JKonorus + 04+ |+ |+ L+
DJIEKTPOTEXHHKA U DIECKTPOHHKA + |+ |+
Teopernueckas Mmexanmnka + + |+
Mertposnorust u u3MepuTeLHAa TEXHHKA R e A I S I S R

5.4. CooTBeTCTBHE KOMIICTEHIHH, dopMHpYeMBIX IPH H3YYeHHH JAUCIHHILIMHDBI, H BH-
JOB 3aHATHIH

Tabnuma 5.4.
Iepeuenn Buner 3ansaTuii
KOMITETeHIMH JI 1113 | JIP | CPC

®opMBI KOHTPOJIS

Omnpoc. Tect. Kortponsras paGota (KOJUIOKBHYM).
OIlK-1 +1 + | + + | 3amura n1abopaTopHoii paGoThI (TECT, YCTHEIH OII-
poc). DK3aMeH.

Omnpoc. Tect. KontponsHast paGota (KOIIOKBHYM).
OIlK-2 + | + |+ + | 3ammra gsaboparopHoil paGoThl (TECT, YCTHBIH OII-
poc). Dx3aMeH.

3amuTa nabopaTopHo#l paGoThl (TECT, YCTHBIH OI-

poc).
6. METO/JbI 1 ®OPMbI OPTAHU3AIIMU OBYYEHU S

JIns yCHeWHOro OCBOeHHsA NMCLUHIUIMHBI IIPAMEHSIOTCS PasIHYHBIE 00pa3oBaTe/bHbIE
TEXHOJIOTHH, KOTOPbIe 00ECIIEUNBAIOT JOCTHIKCHHE ILIAHAPYEMBIX DPe3yIbTaToB OGYUYEHHs CO-
TJIACHO OCHOBHOH 00pa3oBaTenbHOM MporpamMme, ¢ y4€ToM TpeGoBaHuit K 06bEMY 3HAHU B HH-
TepaKTHBHOH (opme.

OK-6 +

6.1. TexHOJIOTHH MHTEDAKTHBHOI0 06y 4eHHH PH PAITHYHBIX POPMAX 3HAHHI

Tabmuna 6.1.
@opmbt | Jlexuuu | Ilpaktuueckue | JlaBoparopHsle Bcero
Meronpl (uac) 3aHATHA (Yac) padoTHI (Uac) (uac)
ObcyxieHHe Mpe3eHTauky 1 10 6 16
JIEMOHCTpaLUi OIBITOB
Pabota B komange 14 14
YCTHBIH ONPOC WK TECTHPO-
BaHHE IIPH JOIMYCKE W 3aIlHTe 10 10

71abopaTopHbIX pabot
[Ty6niynast 3amuTa u paséop

y JOCKH MHIUBUIYATHHBIX 10 10
TBOPYECKHUX 3a/IaHUI 1 TECTOB
Hroro uHTEPAKTURHBIX 3aHS~
pmﬁ 10 10 30 50
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Tabnuua 7.1.

7. TABOPATOPHBIN IPAKTUKYM

No
n/n

Ne paznena

JAUCIHIIIIUHBIL

Haumenosaunue naboparopusix paGor

Tpyno-
CMKOCTB
(qac.)

OIIK, OK

Ilepsblii cemecTp

3HAKOMCTBO € H3MEPHTE/IbHBIMH NPHOGOPAMH.
Meroauka o6paGotku pesysabraTon u3Mepe-

HHH,

Teopus norpemHocreii u3mepeHuit.

2

Knuematyuka paBHOycKOpeHHOro Bpa-
IIEHHS.
Junamuka Mastauka OGep6exa.

Hsyuenne pacnpenenenus Makcsena.

Ornpenenenne OTHOINEHHS TEILIOEMKO-
credl  rasa  meromoM  Kiefimana-
He3opma.

M3ydeHue TemIonpoBogHOCTH BO31yXa

12

Bropoii cemecTp

I/IBY‘ICHI/IE JIEKTPOCTATHUECKOrO I10JIA.
I/I3yquHe CBOMCTB AHIIEKTPUKOB B
MOJIC IIIOCKOT O KOHAeHCcaTopa.
OHpe,Z[CJICHHC YACIBHOIO 3apdna dJjek-
TPpOHA METOLOM MarHeTpoHa.

12

Hsygenne 3aryxarommmx 3JEeKTpoMar-
HHTHBIX KOJIeOaHuii,

Hsydenue BbIHY X IEHHBIX IeKTpOMar-
HUTHBIX KOJIeOanuii.

10

Tperuii cemectp

W3yyenne untepdepenuuu tazeproro
m3nydyeHus. Oneit IOHTa.

Usyyenne madpakuun nazeproro us-
JYYEHHS OT IEeIH ¥ HUTH.

Nsyyenne 3aBucumocTn sHepreTHyE-
CKOH CBETHMOCTH OT TEMIIEPATYHL.
Bremnuit poroodpexr. Usyuenue 3a-
xoHa CTOJIeTOBA U IIPOBepKa (hOPMYJIb
OHHmTEHHA.

IIposepka cooTHOIIEHHs HEonpe eeH-
HocTel 115t (POTOHOB.

H3yuenue crextpa atoMoB Bomopoa.
(Ilocrostnnas Punbepra).

OIlK-1,
OIIK-2,
OK-6
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8. IPAKTUYECKHE 3AHSITUSI (CEMUHAPBI)

Tabnmna 8.1.
Ne | Nepazgena y Tpyno-
B S HanMmeHOBaHHe IIPAKTHYECKHUX 3aHATHIH €MKOCTh OIIK
(4ac.)
IlepBblii cemectp
1 1 KunemaTHKa IocTynaTensHOro U Bpalareib- 2
HOT'O JIBHIKCHHS
2 3aKOHBI IMHAMHKH [IOCTYNATENLHOTO H Bpallla- 2
TENILHOTO JIBHIKEHHS
3 PaGora ¥ Heprus. 3aKOHBI COXpaHEHUS HM- 2 OIK-1
IyJbca, MOMEHTA UMITYJIbCA M DHEPTUH ’
OIIK-2
4 2 H3onponecchr 2
5 TemnoéMKOCTE MHOTOATOMHBIX I'a30B 2
6 Pacnipenenenus Makcgemna u Bonemana 2
7 llepBoe Hauano TepMogMHAMUKH. LIHKITBI 2
8 SBiienns nepeHoca 2
Bropoii cemectp
9 3 3akon Kynona. HanpspxéHHOCTS dnekTprye- 2
ckoro nond. Teopema I'aycca. ITorennuan. Pa-
GoTa CHJI 3IeKTPOCTATHYECKOTO OIS
10 BemecTBo B 3JI€KTPOCTATHYECKOM MOJIE. DK~ 2
TpoeMKocTh. Konaencatopsl. 3akonst Kupxro-
¢a 1 1eneil NOCTOSIHHOTO TOKA.
11 Marnutnoe none. 3akon buo-Capapa-Jlamnaca 2
Cuna Amnepa. Cuna Jlopenna. OTIK-1
12 IIpuMenenne TeopeMbl O UPKYIISIMA BEKTOPA 2 OHK-2’
MarHHTHOH MHIYKIIMH JUTS pacuéTa IoJIeH.
DIeKTpOMarHHTHAsI HHIYKUUA. DHEPrus Mar-
HUTHOTO MOJIS
13 4 ['apmonnyeckue xonebanus. CroskeHHe rapmo- 2
HUYECKNX KoJieOaHuiH
14 3aryxarouye 31eKTPOMarHUTHEIE KOTeOaHuUs 2
15 BhIHY X IEHHBIE JTEKTPOMArHUTHBIE KOJIEOaHUS 2
16 OJeKTpOMArHMTHEIE BONHBL Dddext omnepa 2
Tpernii cemectp
18 ] HuTepdepeniys creta 2
19 Hudpaxuus ceera 4
20 Honspuzarms ceera 2
21 6 TerutoBoe n3nyuenue. Buemnuit Gotosddexr. 4
O¢dext Komnrona
22 ®oronsl. Umnyssc hotona. Jlasnenue ceera. 4 OITK-1
Topmo3sHoe peHTreHOBCKOE H3TyUeHHE OHK-2,
23 7 Teopus atoma Pesepdopna-bopa. Criextpsl 4
aromoB. ®opmy.ia banemepa
24 XapakTepHCTHYECKOEe PEHTICHOBCKOE U3JTyye- 4
Hue. Pentrenosckue cnektpsl. CIIOHTaHHOE H
BBIHYXJIEHHOE H3irydeHus. Koadduiuents
OHHIITelHA
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9. CAMOCTOSITEJBHAS PABOTA

Tabmuua 9.1.
Ne | Nopasnena TemaTnka camocTOSTEIBHOM Tpyno- Konrpoms |
R paboTsl eMKkocTh | OIIK BBHIOJHEHHUS
(Oemanuzayus) (gac.) paboThI
1 1-7 Onpoc. TecTsl.
[Ipopabotka nekuuonHoro Ma- 40 Kontposburie
Tepuana paboTsl (Koiuto-
KBHYMBI).
2 1-7 [oaroroBka k mpaxkTuyecKum 40 Tectsl, tomam-
3aHATHUAM HHE 3a/JaHHsI
3 1-7 Bemonnenune HHﬂHBunnyanLme 39 835:;: Iposepka /13
TBOPYECKHX 3aJaHHIi OK-6
4 1-7 [ToaroToBka K KOHTPOIBLHBIM 37 Iposepka paGot
paboTaM H KOIOKBHyMam
5 1-7 IToaroToBka oTuéToB No 1a60- 7 Ompoc. Tecr.
paTopHbM paboram 3aluTa 0T4€TOB
6 1-7 IHoaroToBka M cpaya sx3amena 108 Ompoc.
OK3aMeH.
Hroro: 324 yaca
IIEPBBIV CEMECTP

Tembl nBAUBHAY ATBHBIX TBOPYECKHX 3aiaHmuii:
2. JluHaMuKa ocTynaTeIbHOro NBHXKEHHS; 3. JluHamuka
COXpaHCHHsS B MexaHHKe (0e3 B

6. Tepmomunamuxa; 7. TloTennuan u paboTa.

Temer 1 w 2 koHTpoabLHBIX pabor:
2. «/luHAMAKA TIOCTYNATENBHOIO JBHKEHUSA Y,
4. «IloteHmman u pabotay;

CTaTHCTHKH »; 7. <<TCpMOlIHHaMI/IKa».

Tems1 1-ro u 2-ro KOJLJIOKBHYMa:

JAHHaAMHKa».

3. MeTanel 1 tudaeKTPHKE B JIEKTPUYECKOM TToJie; 4. M

1. Kunematuka marepuanbuoil Touky;

BTOPO CEMECTP
Tembl HEAMBHIYANBLHBIX TBOpYecKHX 3amanuii: 1. 3aKon Kyinona; 2. Direxrpocraruka;

BpaIllaTe/IbHOrO ABMXKEHHSA, 4. 3aKOHbI
paliaTeIbHOTO  ABMXKeHHs); 5. Knaccuueckue CTAaTHCTHKH;

1. «<Kunemaruka MarepuansHoit TOYKH»;
3. «/luHaMuKa BpamaTeaLHOro JIBHKCHUS Y,

5. «PaboTa u sHeprus. 3akomml CoxpaHeHHs»; 6. «Kitaccuueckue

1. «Mexanukay; 2. «MonekymnspHas ¢u3uka u Tepmo-

arHUTOCTAaTHKA; 5. JIBIKeHue 3apa0B

H TOKOB B MArHHTHOM T10JI€; 6. DJIeKTpOMarHuTHas HHAyKnus; 7. KoneGanus u BoIHEL

Tempr 1 u 2 KoHTPOALHBIX paoT:
SJICKTPHYECKOM 1oJiey; 3. «Maruurocrarukay;
none»; 5. « INeKTPOMarHUTHAS HHAYKIHSY, 6. «

Tembt 1-ro u 2-ro komtokBHYMOB: 1. «DJIEKTPOCTATHKAY;

3. «Konebanus 1 BOJIHBLY.

TeMbl MHAMBHIYATBLHBIX TBOPYECKHMX 3aTAHHIL:
3. TertoBoe u3nyuenue; 4. Buemnuii doroaddext. Ddpdex

TPETUU CEMECTP

Ka; 6. ATOMHbIE CHEKTPBL.

Tembr 1 m 2 KoHTpoILHBIX pabor: 1. «HUHuTepdepenuns»; 2. «{uppaxius cBetay; 3.
«BonnoBas ontukan; 4. « Temnopoe usiyqenue»; 5. «Buemnuit Gotoaddexr. dddexr Kommro-
Hay; 6. «KBanToBasi Mexanukay»; 7. « ATOMHbIE CIIEKTPBI».

Tembl 1-ro u 2-ro komiokBHyMOB: 1. «BosHoBasx OIITHKaY; 2.

aTOMHBIE CHEKTPhI»; 3. «KBaHTOBas Bu3MKay.
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1. «3axon Kynona»; 2. «Metamisl u JUDJIEKTPHKH B
4. «/IBrKEeHHE 3apANOB H TOKOB B MATCHHTHOM
Koine6anus u Bonus»; 7. « BomHbI.

2. «DneKTpoMarueTH3Im »;

1. Nnrepdepenuns; 2. Tudpakums;
T Komnrona; 5. KBantosas mexanu-

«TennoBoe uznyuyeHue u
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10. TIPUMEPHASI TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)

He npeaycMoTpeHo yueGHbBIM IIaHOM

11. BAJVIbHO-PEUTUHT OBASI CUCTEMA

Ocymecrisiercst B cooTeTcTBHH ¢ IloJ103KeHHeM 0 MOpsIIKe HCHOIL30OBAHMS PEHTHH-
TOBOH CHCTeMBI /LISl OLIEHKH YCIIEeBACMOCTH CTY/IeHTOB (IIpKKa3 pextopa 25.02.2010 Ne 1902)
H OCHOBaHa Ha OAIBHO-PEHTHHIOBOH CHCTEME OLICHKH YCIIEBAEMOCTH, AeficTRytommeii ¢ 2009 r.,
KOTOpas BKJIIOYACT TEKYIIHMH KOHTPOJIb BBIIIOJHEHHS 3JEMEHTOB 00BhEMa JUCIMILIHHB! 110 3716-
MEHTaM KOHTPOJIA C NMOJBEACHUEM TEKYIIEro peTHHTA.

[lo mucuumsnne «Pu3uka» MpoBe/icHHE SK3aMEHA B MEPBOM, BTOPOM H TPeTheM CeMeCT-
pe ABisierTcs obs3atenbHbM. [Ipu sToM GannbHas olerka B cootHoennu 70/30 pacipeensercs
Ha [IBE COCTaBJIAIOIIHE: CEMECTPOBYIO M dK3aMeHalHOHHYT0. T.e. 70 Ga/IoB MOXHO MONYYHTS 32
TEKYIY1O paboTy B ceMecTpe, a 30 6aioB — 3a OTBETHI HA YK3AMEHE.

JUNIst CTHMYTMPOBaHHSA ILUTAHOMEPHOCTH paGOThl CTYJIEHTA B CEMECTPE BREIEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIA IIPUMEHSIETCS (CYMMHPYETCS) TONBKO JUIA CTYACHTOB, 6€3 0mo3a-
HHH OTYMTBIBAIOIIUXCS 110 IPOMEKYTOYHBIM 3IEMEHTaM KOHTPOJIS (TeCThI, IIpaKTHUeCKHE paGo-
TbI, KOJIJIOKBUYMBI).

Ha mpoTskeHHH Bcero ceMecTpa TEKyIas ycIeBaeMOCTh OLEHHBACTCS TONBKO B Gaiax
HapacTaOLIUM HTOTOM, B TOM 4HCJIE U PE3YNbTAaThl KOHTPOJILHBIX TOYEK.

Texymuuil KOHTPOJIL H3YYEHHS JUCIUILUIHHEL B KOKIOM CEMECTPE COCTOHT U3 CIEAYIOLIHX
BUJIOB:

— KOHTPOJIb 32 YCBOGHHEM TEOPETHYECKOT0 MaTepHalla — MpoBeJeHue 4 MIChbMEHHBIX KOH-
TPOABHBIX pabOT U KOJJIOKBHYMOB;

— KOHTPOJIb 32 NMPABUJIbHBIM BBIOJHEHHEM NPAKTUYECKHX paboT — MPOBEJICHHE HA IIpaK-
TUYECKUX 3aHATHAX S — 7 TeCTOB;

— KOHTPOJIb 3a BBITIOJIHEHHEM 1a00PaTOPHEIX padorT.

Io pesyibratam Tekyiero KoHTposs GopMupyeTcst JOIMYCK CTYAEHTA K HTOTOBOMY KOH-
TPOJIIO — 3K3aMEHY 10 AUCHMIUTHHE. DK3aMeH OCYINECTBILICTCS B BHE ONpPOCA I10 TeOpeTHYE-
CKOH 4acTH THUCIUTUTHHEL

B cocraBe cymMMBl 6aIOB, MOJYYeHHON CTYIEHTOM 110 JAMCIHIUIHHE, 3aKaHYMBAOLIEHCH
IK3aMCHOM, 3K3aMEHAUHOHHAS COCTABIAIONIAA JI0JDKHA ObITh He MeHee 10 6annos. B mpotusHOM
CITy4ac 3K3aMEH CYHTACTCs HE CIaHHbBIM, CTYIAEHT B ycTaHOBIeHHOM B TYCYVYP nopsaxe o6s3an
ero nepecaars. [Ipu HeyOBICTBOPHTENBHOM claue sk3aMeHa (MenbIne 10 GauIoB) WIH HesBKe
CTyJ€HTa Ha DK3aMEH DK3aMeHAIIHOHHas COCTaB/sIOMast IpHpaBHUBaeTcs K Hyro (0).

OK3aMEHAUHOHHEIH OHIET COACPIKUT TPH BONpoca. MaKCHMAIBHAS OIICHKA 33 KaXIbli BO-
npoc coctapieT 10 6amtoB. MakcumanbHast sK3aMeHallMOHHas OLleHKa cocTapiseT 30 6anios.

B tabnume 11.1. comepskatcs nmpuMeps! pacnpeienenus 6auIoB IS THCHMIIHHE «Du3H-
Ka» B T€4EHHH IIEPBOTO, BTOPOT'O H TPETHETO CEMECTPOB, 3aBEPINAIOIINXCSA IK3AMEHOM.
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Tabauua 11.1. Pacnpenesnenne 6anios B mepBom, BTOPOM H TPETBEM CEMECTpPaxX H3YUCHHS (H-

3MKH
N . | MakcumanbHBIA
MaxcuManpubii | MakcHManbHBLIT
OneMeHThI yuebHOI fes- Oain ¢ Hayana | Gaswt 3a mepHON Oan sa nepuon | Beero
TEJIBHOCTH ceMecrTpa J10 Mexnay | KT u2 Mexay 2 KT u 3a
nater 1 KT KT KOHIIOM CEMECT- | CeMeCTp
pa

Iocewenue 3ansruii | 1 1 3
WuuBuyansHble TBOP- 5 5 s 15
YeCKHe 3aJaHus
KonTtponbHsie paboTsl Ha 6 6 12
NPAaKTHYECKUX 3aHATHAX
Boimonnenue naGoparop-
HBIX paboT H 3aluTa 0T- 9 9 7 25
4ETOB
KosuiokBuymer 6 6 12
Kommnonenr cBoespemen- 1 1 1 3
HOCTH
Hroro makcumym 3a ne- 2 22 2 70

HOI:
Crnaua sx3amena 30
Hapacrtaoumm urorom 22 44 70 100

Tabnuua 11.2. ITepecueT 6aI0B B OLEHKH 32 KOHTPOJIbHBIE TOYKH
banier Ha faTy KOHTPONBHOM TOUKH Ouenka

He menee 90% ot MakcuManbHolM cyMMb! Ha naty KT 5
Ot 70% z10 89% 0T MaKCHMaIbHOM CYMMBI Ha nary KT 4
Ot 60% 510 69% 0oT MaKCUMaTLHO#H CyMMBI Ha aary KT 3
Menee 60% oT MakcHMaJIbHOM CyMMBI Ha nary KT 2

IHpeobpasoBanue cyMMBI 6aLIOB B TPaTHIHOHHYIO OLIEHKY M B MEX/IYHapOIHYIO OyKBeH-
HYIO OleHKy (Tabinua 11.3) mpOHCXOAMT OHH pa3 B KOHIIE ceMecTpa TOJIBKO MOCHE NMOABEC-
HH UTOrOB H3YYICHUS UCUHUILUIMHBI «DU3HKaY, T.€. [I0CTIe YCIEITHOMH C/laul dK3aMEeHA:

Tabinua 11.3. Tlepecuer HTOroBOMH CyMMBI 6a/UI0B B TPAIUIUOHHYIO H MEXKAYHAPOIHYIO OLEH-

Ky

Onenxa (I'OC) Wrorosast cymma 6auios,
YYHTBIBAET YCIEIHO Onenka (ECTS)
C/IaHHBIH 3K3aMeH
5 (oTaHyHO) 90-100 A (oTiIn4HO)
85-89 B (oyens xoporiio)
4 (xopomio) 75-84 C (xopomo)
70-74
D (ynoBneTBopurensHo)
3 (YIOBJIETBOPHTEIBLHO) 65-69
60-64 E (mocpejictBenno)

2 (HeyIOBJICTBOPHTENLHO)

Hike 60 Gammios

F (neynosnetBopuTesnsHo)
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12. YYEBHO-METOAUYECKOE U HHO®OPMAIIMOHHOE OBEC-
HNEYEHHUE JUCLHUIIJINHBI

12.1. OcHoBHas aATEpaTypa:
1. Casenbes U.B. Kypc obmeit dusuxu: yaeGuoe nocobue s Bry3oB: B 3 T. — 7-¢ u3n.,
crepeotur. — CI16.: Jlans, 2007.
T. 1: Mexanuka. MonexyspHas ¢usuka. — 432 c. (B 6ubmoreke — 155 7K3.).
T. 2: Dnexrpuuectso u MarneTsM. Bomusl. Ontuka. — 496 c. (B 6ubmotexe — 148 5k3.).
T. 3: KBanrtoBas onTuka. AToMHas pusuka. ®usuxa TBEPIOTO Tesa. PHUIHKA ATOMHOTO
SApa ¥ IeMEHTapHbIX YacTHll. — 317 ¢. (B 6ubmmorexe — 151 3k3.).
2. Cusyxun [1.B. O6muit kypc pusnxu: yueOGHoe nmocobue Ui BY30B B 5 T. — M.: ®usmar-
T, 2005-2006.
T. 1: Mexanuka. — 5-e u3g., crepeoruin. — M.: ®uzmatnur, 2006. — 560 c. (B 6ubnuo-
Tteke — 101 ok3.).
T. 2: TepmomunamuKa U MONeKyJsipHas usuka. — S-e u3a., ucnp. — M.: Ousmariar,
2006. — 543 c. (B 6ubnnoreke —~ 100 3k3.).
T. 3: DnexrpuuectBo. — 5-e u31., crepeotun. — M.: ®usmaraut, 2006. — 654 ¢. (B 6ub-
muoteke — 100 3K3.).
T. 4: OnTuka. — 3-e u3f., crepeotdil. — M.: @usmariur, 2005. — 791 c. (B 6ubimoreke
— 101 a3k3.).
T. S: Aromnas u spepHast dusuxa. — 3-e usi., crepeotun. — M.: ®usmarnur, 2006. —
782 c. (B 6ubmoreke — 100 ok3.).
3. 3ucman I''A., Topec O.M. Kypc obmeit ¢usukn. B 3-x T1. [DnexTponusii pecype] —
CI16.: Jlans, 2007.
T. 1: Mexanuka. Monekynapras ¢usuxa. Konebanus u BosHbL — 7-€ U3, — 352 ¢. Pe-

KUM IocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e. lanbook.com/books/element.php?pll_cid=25&pll_id=505.

T.2: DnextpuyectBo M MarHeTus™. — 7-¢ u3j. —352c. Pexum mocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ KOMIIBIOTEpOB
TYCVYP.

T. 3: Ontuka. ®usuka aToMoB H MoJteKy I PH3HKA ATOMHOTO A/1pa ¥ MHKPOYACTHIL. ~
6-emsn. ~512c. Pexum gocryma  on-line ¢ kommeiotepop  TYCVYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll id=508.
12.2. lononHuTeILHAN JNTEPATYPA:

1. Cagesbes W.B. C6opHHK BOIpoOcoB ¥ 3anay o ob1uell ¢pusuke. [DneKTpoHHEIT pecype] —
5-e wm3x, crepeornn. ~CII6.: Jlams, 2016. — 292c. Pexum gocryma on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ kommnsiotepos TYCYP.

2. Uponos N.E. Mexannka. OCHOBHBIE 3aKOHBI. — 8-¢ 3., cTepeoTui. — M.: BUHOM. Jla-
Goparopus 3Hauu#, 2006. — 309 c. (B 6ubimorexe — 99 5k3.).

3. Mponos NLE. ®usuxa MakpocucTeMm. OCHOBHBIE 3aKOHBL — 3-€ H31., cTepeoTunl. — M.: BU-
HOM. Jlaboparopus 3narui, 2006. — 207 c. (B 6ubmuorexe — 50 3k3.).

4. Uponos U.E. DnexrpomarneTnsm. OCHOBHBIE 3aKOHBI: Y4eOHOE TOCOOUe IS BY30B. — 5-¢
usz. — M.: BUHOM. Jlabopatopus 3nanwuit, 2006. — 319 c. (B 6ubnuoreke — 101 3x3.).

5. Uponos W.E. BosnHoBste mponieccri. OCHOBHEIE 3aKOHBI ydeOHOe ocobue. — 3-¢ u3a, — M.:
BUHOM. JlabopaTopust 3nanuit, 2006. — 263 c. (B 6ubmmotexe — 100 3k3.).

6. Uponos NL.E. KsanTosas ¢usmka. OcHOBHBIE 3aKOHBI: YuebHOE TOCOGHE IS BY30B. — 2-€
u3x., gon. — M.: BUHOM. JlaGopatopus 3nannit, 2004. — 256 ¢. (B 6ubnuoreke — 100 7k3.).

7. Uponos M.E. 3anaun no obuieit dusuke: YueGHoe nocobue ams By30B. — 7-¢ W31, CTe-
peotuir. — M.: BUHOM. Jla6oparopus 3xanuit, 2007. — 431 c. (B 6ubnuorexe — 496 5k3.).

8. Yepros A.I'., BopoOrés A.A. 3amaunuk no ¢usuke: YuebHoe nmocobue s BTy30B. — 8-¢
U371, nepepal. u pon.— M.: Gusmarmurt, 2007. - 640 c. (B 6ubnuoteke — 99 5K3.).
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9. Bonbkenmreitn B.C. C6opuux 3ajau 1o olwemy Kypey dusuku: YuebHoe nocobue juis
BTY30B. — 12-€ n3a., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnunoreke — 4 9K3.).

10. Koseipen A. B. Kypc nexunii no dpuzuxe: Yuebuuk. — ToMck: TYCVYP, 2007. - 421 ¢. (B
Oubnnoreke — 697 3k3.).

11. Kanaumnkos H.IT., Koxerunkos H.M. ®usuxa. Hureprer-TrectupoBanue 6a30BbIX 3HAHMIL
[Onexrponnbit pecype] —1l-e wm3g. — CII6.: Jlanp, 2009. —160c. Pexum nocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=172 ¢ KomitetoTepoB TYCVYP,

12. Jlozosckuit B.H. Kypc ¢usuxu. B 2-x Tr. [O7eKTpoHHBIH pecypc] — 6-¢ u31., ucop. u
Jom. — CII6.: Jlans, 2009.

T. 1: dusnueckrHe OCHOBEI MEXAHHKH. DJeKTpUYeCcTBO M MarHeTHsM. Pusmka xose6a-
HUH M BOMH. —3576c¢. Pexum goctyma on-line ¢ KoMmmprotepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=236.

T. 2: KpanrtoBas ¢usuxa. Cratuctuyeckas dusuxa u TepmoanHamuka. CoBpeMeHHas

busnueckas KapTHHA MHpa. - 608 c. Pexum JoCTyra on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ KOMITBIOTEPOB
TYCVYP.

13. Casembes M.B. Kypc o6weit ¢usuxu. B 3-x 1. [DnexTponnsLi pecypc] — CIT6.: Jlans, 2016.
T. 1: Mexanuxa. Monekynsapuas pusuka. — S-e u3l., crepeorun. — CIIO6.: Jlans, 2016. —
356 c. Pexum JOCTyIIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=71762.
T. 2: DnexTpudectso u MarserusM. Bonusl. Ontika. — 12-¢ u3., crepeorur. — CI16.:
Jlamp, 2016. -500c. Pexum noctyna  on-line ¢ komneiotepor  TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=71761.
T. 3: KBanroBas ontuka. Aromuas usuxa. Pusnka TBEPIOrO Tena. GUIMKA ATOMHOIO
Allpa W 3JICMCHTAPHBIX YacTHI. — 4-¢ 3., crepeorun. — CII6.: Jlaus, 2016. — 308 c.
Pexum JOCTyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=71763.

14. @puwn C.D., Tumopesa A.B. Kype ofueit $uzrku. B 3-x t1. [DnexTponHsIii pecype] —

CII6.: Jlans, 2009.

T. 1: ®usnyeckre 0OCHOBBI MeXaHHKH, Monexynsapras dpusuxa. KoneGanus u BonHsr, —

13-e usn., crepeorun. — CII6.: Jlams, 2009. — 480 c. Pexcum Jpocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=416 €  KOMIIBIOTEPOB
TYCVYP.

T. 2: DrexTpHueckue H 3JIeKTPOMArHETHUECKHE SBICHMHS. — 12-e u3n., crepeornn. —
CII6.: Jlans, 20009. -528c. Pexum JlocTyIa on-line:
http://e.lanbook.com/books/element.php?pl | cid=25&pll_id=418 ¢ KOMITBIOTEPOB
TYCVYP.

T. 3: Onrtuxa. Atomuas ¢pusuka. — 10-¢ u3z., crepeotuil. —~ CII6.: Jlans, 2009. - 656 c.
Pexxnm Joctyna on-line c KOMIIBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=419.
12.3. YuebHo-MeToqnuecKkHe 1ocobHs n IporpamMMHoe obdecredenme
1. Yuebno-memoouueckue nocobua onn RPAKMUYECKUX 3AHAMUIL U CAMOCHOAMENbHOII
Ppadonsl [DNeKTPOHHBIH pecype]:

2.1. Yyxwos 0.I1. PaGota n smeprus. 3akoHp! COXpPaHEeHHUs B MeXaHHKe: COOPHHK
3allad Juld NMPaKTUYeCKUX 3aHATHH. — Tomck: TYCVP, 2010. — 24 ¢. Pexum J0CTyna CBO-
OonHsIf 11 ckaunBanusa: http:/edu.tusur.ru/training/publications/1 100.

2.2, Jlsuun A.B., Marasunrnkos A.JL., Tposn JLA. Monexynapuas dusuxa: Coop-
HHK TCCTOBBIX BOIPOCOB I/ CAMOCTOSATENbHOH paboThl M [T NPAKTUYECKHX 3aHATHI, —
2009. 30c. Pexum ocTyra CBOOOIHBIA JUtst CKauuBaHHS:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlauun A.B., Marasusnnkos A.J1., Opnosckas JI.B. Tepmonnuamuka. Yacts 1:
COOPHHK TECTOBBIX BOIPOCOB /Ui CAMOCTOSTENBHOM paboTel U Ui MPaKTHYECKUX 3aHd-
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. —  2009. 43c.  PexuMm  goctyma  cBOGOAHBIA  JUIS CKAYMBAHMS:
http://edu.tusur.ruw/training/publications/1235.

2.4. TaneeBa AWM., Jlsuun A.B., Marazunnnkos A.JL Tepmonunamuka. Yacte 2:
COOpHHK TEeCTOBBIX BOTIPOCOB UL CAMOCTOSTENBHOH PaBoThl U JUISl IPAKTHYECKHX 3aHsA-
. —  2010.  22c¢.  Pexum  gocTyma  cBOGOAHBIN Ul CKAYHBAHUS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii I0.A. Boanosas ontika: Metomuueckoe mocobue. CoopuuK Tec-
TOBBIX BompocoB. —2009. 24c. Pexum joctyna cBoGOAHBIH [UId CKAYHBAHHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxxos F0.I1. DneMeHTbI aTOMHON (PHM3UKH M KBAaHTOBOH MeXaHHKH: YueGHO-
Meroaudeckoe nocobue. CO0pHUK TecTOBBIX Borpocos. — Tomck: TYCVYP, 2011. - 68 c.
Pesxum Joctyna CBOOOAHBIH JUTSI CKaYHBAHHUA!
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus ons evinonanenus Jlabopamopnsix pabom [InexTpoH-
HBIH pecype]:

3.1. byprosuumn B.A., Tposs JI.A. lunamuka Mastauka O6epGeka: MeToauueckie
YKa3aHHs K 1ab0paTopHO# pabote. —2007. 13 c. Pesxum J0cTyra cBOBOAHBI IS CKAYH-
BaHus: http://edu.tusur.ru/training/publications/918.

3.2.Taneesa A.W., UBanosa E. B. Usyuenue snexrpocrarudeckoro nons: Merou-
HECKHE YKa3aHHs K j1abopartopHoi paGote. —2011. 11 ¢. Pexum noctyna cBOGOAHBIE A1
ckauuBanus: http://edu.tusur.ru/training/publications/926.

3.3. MBanosa E. B. M3ydyeHne MarHuTHOTO MOJNS KPYroBOrO TOKA: MeTOIHUECKHe
yKasaHus K nadopatopHoit padote. —2007. 12 ¢. Pexxum mocTyma cBOGOAHBIH ISl CKAYH-
BaHus: http://edu.tusur.ru/training/publications/863.

3.4. bypauescknit 10.A. Onpenenenue ynensHoro 3apsa 3JICKTPOHA METOJOM Mar-
HeTpoHa: MeTtoauveckue ykasanus K jabopatopHoii paGote. — 2011. 14 ¢. Pesxxum JOCTyTa
JUtd CTyAEHTOB, coTpyauukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosunun B.A., Tposir JI.A. Usyuenue 3aTyxarommx JJIEKTPOMArHUTHBIX KO-
nebanuil: MeTomyeckne ykasanus k nabopatopHoit paGote. — 2007. 14 ¢. Peskim JOCTY-
11a cBOGOIHBIH 1St cKauuBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. H3ydyenne unrepdepeHn Jla3epHOro M3JIy4deHus: Metoauye-
CKHE yKa3aHHs K jabopatopHol paborte. —2010. 9 ¢. PexuM mocryna cBoGOmHBIA g
ckauuBanu: http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Bypnosuunn B. A. Baenruuii porordpdexr. Usyuenue 3akona
Cronerosa n npoBepka Gopmyisl DiiHINTe HA: MeTOo THYecKHe yKa3aHus K J1abopatopHoi
pabore. - 2009. 11 c. Pexum jocTyna cBOGOAHBIH MM  CKAYHBAHHSA:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapoB H.A., Kupumnos A.M. HccnenoBanue CIEKTpa aroMa BoJiopoaa: Me-
TOAMYECKHE YKa3aHMs K JlabopaTopHo# pabore. —2011. 18 ¢. PesxuM noctyma cBo6oHbIi
Jutt ckaunBanus: http://edu.tusur.ru/training/publications/917.

3. Komnvromepusie npozpammet modenupoganusn HEeKOmMopwix uzuueckux A61eHuUll 6 na-
bopamoprom npakmuryme.
12.4. ®onx ouenounsix cpeacrs (POC)
DOH[I OLEHOYHBIX CPEJICTB IPHBENIEH B IPHJIOKEHHH | K JaHHOMN IporpamMme.
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13. MATEPHAJIBHO-TEXHUYECKOE OBECHNEYEHMUE JAUCLIU-
IVIMHbI

Jlist obecnevenus yrenus Kypca Jekiuit HCIIOJIBb3YETCA ClleHaIbHasK JICKIIHOHHAs ayIH-
Topust Kabeapel Gusnxu (230 aya. ®IT), ocnaménnas MYJIBTUMCAHHHBIM IIPOEKTOPOM, KOM-
IpIoTepoM U 9KpaHamu. [l ofecnieuenus 1aGopaTopHBIX paboT mo du3uke ucHoNB3yIOTC 6
CHENHATM3HPOBAHHBIX (I10/] PA3/IMYHbIE pa3iebl Kypca) naboparopun Kadenpsl GpHUIMKH, OCHA-
IUEHHBIE COOTBETCTBYIOIMMH J1a00OPATOPHBIMH YCTAHOBKAMH, MaKeTaMH, CTEH/IaMH H KOMIIbIO-
TEPHBIM 000PYIOBAHHEM.

14. METOAUWYECKHE PEKOMEHIALIHHA IIO OPr AHU3ALIHUU
U3YUYEHUSA TUCUUIIJIUHDbI

O61bEM 4acoB, pelyCMOTPEHHBIX YYEOHBIM MIAHOM AU M3y4YeHHs Kypca GH3HKH, HE 1O0-
3BOJIACT PACKPHITE B JIEKUHAX MOAPOGHO U rity6oko Matepuan. [Tostomy IIPH pealti3alyu 1npo-
'PaMMBI CTYACHTbI JOJDKHBI TOCTATOYHO MHOTO paboTaTh CaMOCTOSTENbHO KaK IIPY TTIOBTOPEHHH
JICKIIHOHHOTO MatepHaa, TaK U IOArOTOBKE K MPAaKTHUYECKHM, 71a00paTOPHBIM M KOHTPOIBHBIM
sanATHAM. [t oGecnevenns sddextupHOro yeBoeHus CTYICHTaMH MAaTEPHUATIOB JIUCLHILIHHEI
HEOOXOMMO Ha IIePBOM 3aHATHH 00ECIEYHTh HX CIIHCKOM BOIIPOCOB, HOMIEKAINUX H3YYEHHIO,
CITHCKOM OCHOBHOH M JOIIONHHUTENBHOMN JINTEPATYPhI [T CAMOCTOATEbHOMN paboThl.

JiA TexyIero KOHTPOIsS ycIeBaeMOCTH H IPOMEXYTOYHOH aTTeCTAllHH HCIIOIb3yeTCs
TECTOBBIH KOHTPOJIb 3HAHMII.

Ha nexumnsax Heo6xoaumo o6pamars BHUMaHHE Ha 0cOGEHHOCTH IPUMEHEHHS pacCMaTpH-
BAGMOT0 MaTepHala B MOCACYIOMUX Kypeax, a Takke B Oyayiei podecCHOHaNbHOI JesiTeh-
HOCTH.
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Npunoxenue 1

DenepanbHOE FOCYIAPCTBEHHOE GIOIKETHOE 00pa3oBaTesIbHOE YUPEKICHHE BHICIIETO
npodeccuonansHOro 06pa3oBanus

«TOMCKHH F'OCYAAPCTBEHHBINA YHUBEPCUTET CHUCTEM VIIPABJIEHHUA U
PAJTHODJIEKTPOHUKW» (TYCYP)

< YTBEPXKJIAIO
Ipopexr p;) yuebHoii pabore
9 J IL. E. Tposn
« » 2016

®OH/{ ONEHOYHBIX CPEICTB I10 YYEBHOM AUCIAIIJIMHE

PHU3UKA

(M0HOE HAMMEHOBAHHE YUeOHON ITHCUHTIMHE! WK NPaKTHKH)

YpoBeHb 0cHOBHOIT 06pa3oBaTe/IbHOI NporpaMmel 6akajiaBpuar
{GaxanaBpuar, MarucTparypa, CeURANHTET)

HanpasJjienne(s) noaroroBku (ctennasbaoCcTh) 27.03.04 YpaBiienne B TeXHHYECKHX cHcTeMAax
(MoHOE HAMMEHOBAHHE HANPARICHHS NOANOTOBKH (cneuHanbHOCTH))

IIpo¢nib(u) YupasiieHne B TeXHHYECKHX CHCTeMAaX
(nonHoe HauMEHORaHME NpOQHIIA HANPABIEHH MOArOTOBKH (creumansHoCTH))

Dopma obygennn Qunasn
(0o4Has, ouHo-3a04Has (BedepHss), 3a04Has)

®akynbrer PBC (BoIvHcIHTe IbHBIX CHCTEM)
(COKpallleHHOE ¥ MOTHOE HAMMEHOBAHHE (akynsrera)

Kadeapa KCYII (KoMubloTepHBIe cHCTEMBI B YIDABICHHH H NPOEKTHPOBAHHH)
(COKpAIEHHOE H NONHOE HAUMEHOBAHHE Kadenpsr)

Kypc 1,2 Cemecrp 1,2,3

Y4eoubrii miaan nabopa 2013 — 2016 roxa.

3auer __ cemecrp Aud. 3ager cemecTp

Ox3amen 1, 2, 3 cemectp

Tomcek 2016
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Bregenne

Doup oneno4HbIx cpeacts (POC) sBisieTes NPUIOKEHHEM K pabouell mporpaMMe IHCLHILTHHEL
H IIPECTaBIACT COOOH COBOKYNHOCTh KOHTPOJIbHO-H3MEPHTEIBHBIX MAaTepUanoB (TUHOBBIE 3aJauH
(3a1anuA), KOHTPOJIBHBIE PabOTHI, TECTHI M JIP.) H METO0B MX HCIOJIB30BAHMSA, NPeHA3HAYCHHBIX [T
M3MEPEHHS YPOBHS JIOCTHKEHHS CTYJCHTOM YCTAHOBIEHHBIX PE3Y/IbTAaTOB O0YYEHHS.

@®OC 1o AUCUMIUIMHE HCIONB3YeTCsl [PH NMPOBEICHHHM TEKYIIEro KOHTPOJA yCIEBAaeMOCTH W
IIPOMEKYTOUHON aTTeCTaIlNH CTYIEHTOB.

Ilepeuennb 3aKpeneHHbIX 3a JUCIHILUTHHON KOMIIETEHINH TpHBeIeH B Tabmume 1.

Tabanua 1 — Ilepevennb 3aKkpen/ieHHBIX 32 AUCUMILIHHONW KOMIIETEHIUH

Kox

PopMyTHPOBKA KOMIIETEHIHH

Jtanbl GOPMHPOBAHUSN KOMIETEHIIHH

OIIK-1

CrocobHOCTE NpeCcTaBiIsTh
aleKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHUH Hay4YHYIO KapTHHY MHpa Ha
OCHOBE 3HAHHS OCHOBHBIX
I10JI0KEHUH, 3aKOHOB H METOJIOB
€CTECTBEHHBIX HayK M MaTeMaTHKH.

Jo/okeH 3HATH (QHU3HYECKHE OCHOBHI MEXAHMKH,
MOJIEKYTSApHOH  GH3UKM H  TepPMOJAWHAMUKH,
OpUpoxy KosneOaHHii W BOMH, 3JIEKTPHUYECTBA H

MarseTH3Ma, ONTHKH, aTOMHOH (pH3UKH.

Jo/skeH yMeTh  HCIIONB30BaTh  TEOPETHYECKHE
3HAHHUA IIpu OOBSCHEHHH pe3yabTaToB
OKCIIEPHMEHTOB, IPHUMEHATH 3HAHHA B 00JaCTH
dH3MKU U1 OCcBOEHUS 00MIENpodeCcCHOHATEHBIX
JUCHHUIUIAH U PelIeHus! MPodeCcCHOHATBHBIX 3a/1a4.
Jdo/KeH BiIageTh HaBBIKAMHU bu3HUecKux

HCCIeJOBaHHH.

OIIK-2

Cr1oco6HOCTD BHIABIATE
€CTECTBEHHOHAYYHYIO CYIHOCTD
1po0JsieM, BOSHUKAIOIINX B XOZ€E
podecCHOHATBHOM IesSTENBHOCTH,
[IPUBJIEKATH I UX pelICHUS
COOTBETCTBYIOLIHH (PU3HKO-
MareMaTH4eCKHH arnapar.

JokeH 3HaTh (GuU3NYeCKHME OCHOBBI MEXaHHKH,
MOJIEKYJIApHOH  (QM3MKH W TEPMOJHHAMHKH,
IpUpoNy KojeOaHWif W BOJH, 3JIEKTPHYECTBA H
MarHeTH3Ma, OITHKH, aTOMHOH (PH3HKH.

Jo/keH yMeTh BBISIBIATE (PU3HYECKYIO CYLIHOCTD
npodhecCHOHATBHBIX 3anay, HCITIOJNIB3YSI
TeopeTHUYeCcKUe 3HaHUA ¢Gu3nku. [lpusiekars s
UX pemeHHst Gpu3nKo-MaTeMaTHYeCKHH armapar.
JoJsKeH BJaleTh METOJIaMH  SKCTIEPHMEHTAIBHOTO
HCCenoBaHUsS B ¢usuke  (MIaHMpPOBaHHE,
IMOCTAaHOBKA H obpabotka pe3ynbTaToB
OKCIEPUMEHTA).

OK-6

CrniocobHOCTH paboTath B
KOJIJIEKTHBE, TOJNEPAHTHO
BOCIIPHHAMATH COI[HATIBHBIE,
3THHYECKHE, KOHPECCHOHANBHBIE H
KYJTBTYPHBIE pa3inyis

Jo/keH 3HATBL OCHOBBI OpraHu3aiiiu paboTel B
IIpoheCCHOHANTBHOM KOJUIEKTHBE.
JoJrKeH yMeTh paboTarp B KOJLJICKTHBE,

spdexTuBHO BBITIOJTHSTh 3agauu
1podeccHOHANBHON NEATEIEHOCTH.
Jo/KeH BJajleTh HaBLIKAaMH paboThI B KOJUIEKTHBE
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1 Komnerennus OIIK-1

2 Peaamzanms KommereHumii

OHK-1: ¢noco6HOCTL MpeIcTaBIATL AAEKBATHYIO COBPEMEHHOMY YPOBHI0O 3HaHHII Hay4YHYIO
KapTHHY MHpa HAa OCHOBE 3HAHHUS OCHOBHbLIX IOJI0KEHH, 3AKOHOB M METOM0B €CTeCTBEHHBIX

HAYK H MaTeMaTHKH.

Ans QopMHpOBaHMS KOMIETCHLMH HEOOXOZMMO OCYLLECTBHTH psaa 3TanoB.  DTalsl
(OPMHPOBAHHS KOMIICTEHIMH, MpPUMEHsAEMBIe /IS STOrO BHIbI 3aHATHH H HCHOJIB3YEeMBIE CpeicTBa

OLICHHBAHHA IIpe/IcTaBlIeHbl B Tabnune 2.

Tabiauua 2— Itanet GopMHPOBAHHS KOMITETEHIHH H HCIIOJIb3YeMbIe CPEXCTBA OLleHHBAHUSA

OpUPOAY KoJieOaHUH U
BOJIH, EKTPHUIECTBA U
MarHeTH3Ma, ONTHKH,
aTOMHOH (hH3HKH.

obmernpodec-
CHOHAJIBHBIX
JUCLHIUIHH U PeIIeHHs
npodeccHOHATBbHBIX
3ajad.

Cocrasn 3uarTe Ymern Baapers
Hcnonb3zosars
TEOPETHYECKHE 3HAHUS
CnocobHocTh
IpH oOBACHEHHH
IpeACTaBIATh
pe3yIsTaToB
bH3UYecKHe OCHOBEI
OKCIIEPHUMEHTOB,
MEXAHHKH,
. IPHMEHATH 3HAHHS B Haspikamu
MOJIEKYIAPHOH (DH3HKH
Copep:xanue 3ranos 00nacTH QPU3MKH 11 bu3nyeckux
U TEPMOJIUHAMUKH, .
OCBOEHHUS HCCIIE/IOBaHHUH.

Buanl 3anstuii

o Jlexuumu;
e [Ipakrnyeckue
3aHSTHS;

e [lpakTHueckue
3aHATHS;
e JlabGoparopubie

e JlaboparopHsle

Hcnoanzyemore
CPeICTBa OLlEHHBAHUA

e CamocrosrenbHas paboThr; paboTEhL.
paboTa CTYIEeHTOB. o CamocrogrenbHas
paboTa CTyJIeHTOB.
¢ KoHTponbHas
e Tecr; pabora; o Tecr;

e Komnoxeuym;
e DK3aMeH.

e MnnuBuayansHoe
3a/laHue;
e Tecrt

e YCTHBIN onipoc.
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OGIIII/IC XapaKTePHCTHKU nToKasareleH u KPHUTCPUECB OLICHUBaHH KOMIICTEHIIHH HA BCeX dTamax

[IPUBEJEHEI B Tabnuie 3.

Tabanua 3 — O6mue xapakTepHcTHKH noKkasaTeieii u KPHTEPHEB OLICHHBAHHA KOMIETEHHH N0

ITanam

IMokaszareau n

MIPOCTEIX 3a4a4.

3HaTh Ymers Baagers
KpHTepHH
Ob6nanaer Ob6nanaer
(baKTH4eCKUMH H JHaTa30HOM
TEOPETHYECKUMH MPaKTHYECKHX
: . Konrponupyer pabory,
. 3HAHUSMH B YMEHHUH, TpeOyeMBbIxX
OT1iaH4HO (BBICOKMIT IIPOBOJIUT OLEHKY,
npenenax JUISL pa3BUTHS
YPOBEHbD) . COBEpINEHCTBYET
H3y4aeMon 00JacTH | TBOPYECKHX .
. JeicTBHSA paboThL.
C IOHUMaHHEM pEIUeHHIH,
IpaHuil abcTparupoBaHus
IIPUMEHUMOCTH. pobieM.
Obnanaer beper
3Haet (aKxThl,
JHara3oHOM OTBETCTBEHHOCTH 34
HIPHHIIHITG,
IIPAKTHYECKHX 3aBeplIeHHUe 3a1a4 B
. IIpouecchl, ooLme .
Xopomo (6a3oBbIi YMeHHUH, TpeOyeMbIX | HCCiIeJOBaHUH,
HOHSITHS B
YPOBEHB) JUIsL peLLeHHUS] npucrocabiauBaeT CBoe
npejenax
. OlpeieSIeHHBIX IIOBEJICHHE K
H3yqaeMoit
npobiieM B obsacTu 00CTOATENHCTBAM B
obactu.
HCCNEIOBaHHS. peLIECHIH MPpobieM.
Obnanaer
OCHOBHBIMH
Obnanaer
YnoBierBopureLHo YMEHHUSIMH, Pa6otaer npu npsamom
. 6a30BBIMH 00LIIMU
(moporoBbIii ypoBeHs) TpeOyeMBIMH [T HaOJIIONICHHH,
3HAHUSAMH.
BBIITOJIHEHHUS

CDOpMyanOBKa rnoxasarejae u KPHTEPHEB OIICHHUBAHHSA OaHHON KOMIIETEHIIUHA TipHBE/ICHA B

Tabnuye 4.
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Tadanua 4 — Iokazaresn u KpUTepUH OLeHHBAHUS KOMIIETEeHIHH HA YTanax

5

Hoxasarenn 3nare Ymersn Baagers
H KpUTEpPHH
AHaJIM3UPYET CBA3H Cnocoben
MEXY Pa3IMYHBIMU CBOOOJHO NpHMEHSET PYKOBOIHTH
buzuveckumu METO/Ibl PeIEHHs MENIUCHUILTHHAPH
ITOHATHSIMH; 3a/1a4 B HE3HAKOMBIX OH KOMaH/I0H;
IIpencrarnsier criocobul u CUTyalHsX; CBoboano Bnaneer
Oranuno pe3ybTaThl YMeeT MareMarHyeckn Pa3HBIMH
(BBICOKHH HCTIOIb30BaHHS BBIPAXarh, U criocobamu
YPOBEHbD) pasaHYHBIX QH3HYECKHX apryMEHTHPOBAHO IPEJICTaBICHUS
MoJIesIeH; JOKa3bIBATh du3nyeckoit
Maremaruyeckn IOJIOKEHUST HHbopManuy B
000CHOBBIBaET BBIOOD npeaMETHOM obnactu rpaduyecKoi u
METOMIAa U [1JIaH PelIeHHs! 3HaHWS. MaTreMaTH4eCcKon
3anaqu. bopme.
CaMocrosTensHO
Kpurnueckn
TIOAOHPAET U FOTOBHUT
OCMBICITHBAET
[Tonumaer cBs3u Mexy JUIS DKCIIEPUMEHTA
[IOJIyYEHHBIE
pa3sIH4YHBIMH He0OX0IUMOE
3HAHUA,
busuueckumu obopymoBaHue;
Komnerenren B
TIOHATHAMMU; Ipumensier meTos!
Pa3InYHbBIX
Hmeer nipencrasnenue o peleHns 3a/1a4 B
Xopouro cutyauusx (pabora
. bHU3HUECKHX MOTesX; HE3HAKOMBIX
(6a3oBbIit B
AprymenTHpyeT BoIGOp CHTYaIHsX;
YPOBeHb) MEKAUCIUIUTHHAPH
METOJia PElIeHHs 3a/1a4H; YMeeT KoppekTHO .
O# KOMaH/IE);
COCTaBAsET 1Al BBIPAXAaTh H
Brageer pasupimu
peLIeHHs 3a1a4H; apryMeHTHPOBAHHO
criocobaMu
I'padmnuecku 00OCHOBBIBATH
[IpeICTaBICHUS
WIUTIOCTPHPYET 3ajauy. HOJOXKCHHUS )
. bu3nyeckoii
[peJMeTHOM obstacTh
HHOpMAIHH.
3HAHHSI.
Jlaet onpenenenus Ymeer paborars co
. . Baaneer
OCHOBHBIX HOHATHI; CIPAaBOYHOM .
" TEPMHHOJIOTHei
Bocnpoussoaur JTHTEpaTypoit; B
OpeaMEeTHOM
OCHOBHBIE PH3UUECKHE Hcnonssyer npubopsi,
YioBaersopu 00JIaCTH 3HAHUS;
bakTel, Hieu; yKa3aHHBIE B
TeJIbHO Criocoben
. Pacnosnaer ¢usnyeckue ONHCaHUH
(noporoBnwIii . KOPPEKTHO
OOBEKTEHI, naboparopuoii
YPOBeEHD) ‘ [IPEICTABUTD
3HaeT OCHOBHEIE METO b paboTsr;
3HAHHS B
peleHHs THITOBBIX 3a/1a4 YMeeT mpeCTaBIsATh .
. MaTeMaTH4e Ko
H YMEET UX MPHMEHSTh €3yJIBTaThl CBOEH
yM p pesy. bopwe.
Ha [IPaKTHKE. paboThI.
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2 Komnerennua OITK-2

OIIK-2: crioco0HOCTH BBISIBJIATH €CTECTBEHHOHAYYHYH) CYIIHOCTE NPOoG/ieM, BOSHHKAIOIIHNX B X01€e
npogeccHoHaIbHOH 1eATEIHLHOCTH, NMPHBJICKATh Uil HX PEIeHHs COOTBETCTBYIOMHH (GU3HKO-
MaTeMaTHYeCKHii annapar.

ITAIOB. JTalibl

Hns QopMuUpOBaHHS KOMIICTCHIIMH HEOOXOMMO OCYIIECTBHTH PsI
(GopMHUPOBaHUS KOMIIETEHIIUH, [IPUMEHSEMbIC JUIS 3TOTO BHIBI 3aHATHH H HCHOIB3yeMBIE CpEICTBa

OLICHUBAHHMA IIPEJICTABJICHBI B TabyHIe 5.

Tabanua S— Jtanbl popMHPOBAHHSA KOMIETEHIHH H HCIO/Ib3yeMble CPEJACTBA OUEHHBAHUS

Cocras

3HaTe

YMmern

Baaners

3nare Qpr3ndeckre

YMeTh BBISIBIATH
(bU3NYEeCKYIO CYIITHOCTD

Biagers MeTogamMu

3KCIIEPHMEHTAIBHO
OCHOBBI MEXaHUKH, npodecCHOHANBHBIX
. r0 UCCIIeJJOBAHHUS B
MOJIEKYIApHOH GU3UKH | 3a/iad, HCIoNb3ys o
H3HKE.
U TEPMOJUHAMUKH, TEOpEeTUUYECKUE 3HAHUS
Coaepxanue rTanop . (n1aHupOBaHueE,
npupoay kosiebanuii u bu3UKH.
IIOCTaHOBKA U
BOJIH, onekTpudectBa U | IlpuBnexars ang ux
obpaboTtka
MarHeTH3Ma, ONTHKH, pewenus Gpu3nKo-
. . pe3yabTaToB
aToMHOH u3uKH. MareMaTH4ecKhi
JKCIIEpUMEHTA)
anmnapar.

Buae! 3ansaTHit

e Jlexknnu;
e [lpaktuyeckue
3aHSITHS,

e [IpakTuyeckue
3aHSTHS;
e JlabGoparopHsbie

e JlaGoparopHsle

HUcnonn3yemMsle
CpeACcTBA OLIeHHBAHMS

e (CaMocTosgTeNbHas paboThI; paboThL
paboTa CTyIeHTOB. e CaMocTosTeNnbHas
paboTa CTYIeHTOB.
o KontponnHas
o Tect; pabota; o Tecr;

e KonokBuyM;
e K3aMeEH.

e UunusuayasieHoe
3a/laHue;
e Tect

e VYcrHBIH onpoc.
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OO1wmue XapaKrepuCTHKH NT0Ka3aresei u KPHTEPHEB OLCHUBAHUA KOMIIETEHI[MH HA BCEX ITANAx

IPHBEEHB! B TabuIE 6.

Tabdinua 6 — O6mue XapaKTepPHCTHKH MOKA3aTe el H KPHTEepHEB OLEHHBAHUN KOMITETCHIIHM 10

Jranam

Hoka3zaresnu u

IIPOCTHIX 3aa4.

3Harb Ymersn Baapers
KpHTepHH
O6nanaer Ob6nanaer
daxkTHueckumu u JMana3zoHoM
TEOPETUYECKUMH HOPAKTHYECKHX
. Konrpomupyer padory,
. 3HAHUAMH B YMEHHH, TpebyeMbIX
Or1an4Ho (BbICOKHIT IIPOBOJUT OLIEHKY,
npeznenax JUIsL pa3BHTHSA
YPOBeHb) . COBEPLIEHCTBYET
H3yyaeMou 00nacTH | TBopyeckmx -
. JNEeHCTBHSA paboTEhI.
¢ HIOHUMaHHEM pELIEHHIH,
IpaHuI abcTparupoBanus
HPUMEHHMOCTH. ripodJeM.
OGnanaer
3naer GaxThl, beper orBeTcTBEHHOCTH
JHana3’oHOM
IIPHHIHITEI, 3a 3aBepUICHHE 3a/1a4 B
IPAKTHYECKHX
. IIPOLIECCHI, 06IIHE - HCCIEJOBAHHH,
Xopomo (6a3oBbIii YMEHHH, TpeOyeMbIx
IIOHATHS B IpUCIIOcabIHBaET CBOE
YpPOBeHb) JUTA pelIeHUs
pejenax [IOBE/IEHHE K
. OllpeieNIEHHBIX
U3y4aeMoi 00CTOATETBCTBAM B
npobiem B obiactu
obnacTu. PEUIEHHH IIPOOIIEM.
HCCIIEIOBAHHA.
Ob6manaer
OCHOBHBIMH
Ob6nanaer
YaoBireTBopuTEIBLHO YMEHHSAMH, Paboraer 1pu npsMom
. 0a30BbIMH OOIIMMH
(ioporoBblii ypoBeHn) TpeOyeMBIMH 17151 HaOIIO/ICHHH.
3HAHUSIMHU.
BBIIOTHEHHS

DopMy/IHpOBKa TOKa3aTelelf H KPHTEPHEB OLECHHBAHUS TAHHOMN KOMIIETCHIMH TIPHBEJEHA B

Tabaume 7.
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Taﬁnuua 7 — Ilokaszareau u KPpHTECPHH OLH¢HHBAHHS KOMIICTEHIINHA HAa 3Tanax

8

ITokazarean
3uarnb Ymetnb Baaners
H KPHTEPHH
OpraHn3oBbIBaeT
Paz0upaet cBs3U MeX 1y 5
pavoTty
pa3IUYHBIMH CBobonHO NpUMeEHsIeT
MEXTHCIIUIIIHHAD
bH3nYECKIMHA METOJIbI pelIeHHS o
HOM KOMaH/IbI;
TIOHSITUSIMH; 3a/1a4 B HE3HAKOMBIX
CoboaHo
dopmynupyer cnocoOsl U CHTYalHUsIX;
OTepUpyeT
Otauvno pe3yabTaThl YMmeeT MaTeMaTH4eCcKH
. pa3HBIMH
(BBICOKHT HCII0/Ib30BaHUS BBIpaXKarb, U
cnocobamMu
YPOBeHb) pa3NUYHBIX PU3HYECKHX apryMeHTHPOBAHO
. IpEICTaBICHUS
MoJIenel; JIOKa3bIBATH .
bu3ndeckoii
Maremarnueckn ITOJIOXKEHUS
. nHQOpMaIHH;
JIOKa3bIBaeT BBIOOP peIMeTHOH obmacTu
AHanusupyer
METO/1a U IUJIaH peleHust 3HaHHUSL.
MOJTyYeHHBIS
3aJa4H.
pe3ysbTaThL
KoMmriereHTeH B
pa3IHYHbIX
[Toanmaet cBs3u MeXIY ITpumensier MeTOIBI CUTYaLUsIX [1pU
Pa3THUHBIMH pelleHus 3a/1a4 B pabore B
buznyecKuMH HE3HAKOMBIX MEXIHCUHILTHHAD
MOHSTHSIMH; CHTYaINAX; HOU KOMaH/1e;
Xopomo Mmeert npencrasienne o VYMeeT KOppPEeKTHO Brnazneer pasHsmMu
(DazoBpIH (bH3MYECKUX MOJIEISIX; BBIpaXKaTh H crnocodaMu
YPOBEHB) O00CHOBBIBaET BHIOOP apryMeHTHPOBAHHO [IpEICTABICHUS
MeTOJla pEIICHHS 3a1a4H, 000CHOBBIBATH bu3zuueckoit
COCTaBJISIET TJIaH HIOJIOKEHUS uHbopMaIy;
peLIeHHs 3a/1a4H. [IpeIMETHOMH 00IacTi Kputuueckn
3HAHMSL. OCMBICTTUBAET
[IOJTy4EHHBIE
pe3yJIbTaThL.
W3znaraet ocCHOBHBIE
HNOHATHS (PH3HKH; Vmeer paborarts co
. Braneer
Bocnpoussoaur CIIPaBOYHOMU .
. TEPMHUHONOTHEH
OCHOBHbIE pHU3HUECKHE JTUTEpaTypoit; .
Ynosiiersopu IpeIMETHON
(bakThl, uaeu; Pemaer ¢usudeckue
TeJbHO 001acTH 3HAHH;
. Onpenensiet GpU3HYecKHE 3aa4u 0a30BOTO
(moporoBbIii ITpeacrasisier
OOBEKTHI, YPOBHS;
YpPOBEHb) 3HaHUA B
3HaeT OCHOBHBIE METOIbI YMeeT npeacTaBIATh .
. MaTeMaTH4ecKoin
peLIeHHs TUIIOBBIX 33139 pe3ysbTarThl CBOEH (bopme
M yMEET UX NPUMEHSTE paboTHI. ‘
Ha MPaKTHKE.
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3 Komnerenuua OK-6

OK-6: Crnocobnocth paGoraTh B  Ko/LIeKTHBe,
ITHHYECKHE, KOH(DECCHOHAIbHBIE H KY/ILTYPHbIE PA3IHIHS.

TOIEPAHTHO BOCHPHHHMATL COHMAJIbHbBIE,

s GOpMHPOBaHHS — KOMIETCHIMM — HEOOXOIUMO psa oTanoB.  Orarml
(hOPMHPOBAHHS KOMITCTCHIIUH, TPHMEHSCMbIE IS TOrO BHIbI 3AHSTHH i HCIIO/Ib3yeMbIE CpeJICTBA

OLICHUBAHHS IIPEACTaBIeHb! B Tabmae 8.

OCYIECTBHTH

Tabuuua 8- Jransl popMupoBaHu KOMIeTeHIUH 1 HCITOJIb3yeMble CPeACTBA OLEHUBAHUS

Cocras 3Hare YMmern Buaagers
Ymets paborars B
3HaTb OCHOBBI KOJITIEKTHBE,
Bnagets
OpraHu3ali paboTsel B | 3¢ dexTnsHO
Copaep:xanme sTanos HaBbIKaMH paboThl
npodeccHoHaIEHOM BBIITOJIHATE 3a1a491
. B KOJUIEKTHBE.
KOJIIEKTHBE, npogeccHoHaNbHOH
JEATENHHOCTH.
. e JlaGoparopusle e JlabopatopHble e Jlaboparopusle
Bupaer 3anarui
pabotsr (JIP). pabots! (JIP). pabotst (JIP).
e Bemonnenue (JIP); e 3amura (JIP);
Hcnonnsyemoie e Jlonyck k JIP; CIP); wta (JIP);
. o TecThl e Tecror;
CPeaCTBA OUEHHBAHHA | ¢  YCTHBIH ompoc. . g
e VYcrHBI onpoc. e VerHBIH onpoc.

O6mue XapakTepUCTHKM IOKasaTteneif H KPHTEPHEB OLIEHUBAHHS KOMIIETCHIIHH
Ha BCEX dTanax NpHUBeaeHsI B Tabmuile 9.
Tabnaua 9 — O6mue xapaKkTepHCeTHRE NOKa3aTeell 1 KPHUTEpPHEB OLICHHBAHHS KOMITETEHIHH 110

yranam
Iokazarenu n
3nars Ymern Baagets
KpHTEpUH
Obnanaer Obnanaer muanasoHoM
baxrHueckuMu u IPaKTHYECKHX
. KonTtposupyer paboty,
Otauuno TEOPETHYECKUMH YMeHHH, TpebyeMbIx HIPOBOIHT OIEHK
(BBICOKHIT 3HaAHHAMH B IIpeieiax JULS pa3BUTHS p Y.
o . COBEPLUEHCTBYET
YPOBEHB) u3y4daeMoii obsacTs ¢ TBOPYECKHUX pelIeHHI, N
JIEHCTBHS paboTEI.
TIOHUMaHHEM TPaHHI| abcTparupoBanus
OPHMEHHMOCTH. pobiemM.

BepeT OTBETCTBCHHOCTD
3a 3aBCpUICHUE 3a1a4 B
HCCIICNOBAHHH,

Obnanaer nuanazoHoM

3HaeT (aKTsl, [IPaKTHYECKHX

Xopomo (6a3oBbiii

IPHHLHIEL, IPOLECCHI,
obuye NOHATHS B

YMEHHH, TpeOyeMbIX
VISl pETLIEHHS

HpHCHOC&6JIHBaCT CBOE

YPOBEHb) .
npeaenax H3ydaeMoi OIpeIeNEHHBIX HOBEJICHHE K
obuacTu. mpodseM B obnactu obcrosTenscTBaM B
UCCIICIOBAHMS. pelueHun npobieM.
YaoBiaersopurens
Ho (110 Ol"l())Bblﬁ Obnagaer 6a30BbIMU Obnanaer ocHoBubME | PaGotaer mpu IIPSMOM
p OOIIMMH 3HAHUAMH. YMEHHUSIMH. HaOJIIOIeHN Y,
YPOBEHB)
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®opMynupoBKa MoKa3aTenell M KPHTEPHEB OLEHHBAHUS JIAHHOH KOMIICTCHIIHH IpHBEJeHA B

tabmune 10.

Ta6umua 10 — ITokasarenu 1 KPUTEPHY OLEHHBAHUA KOMITETEHIHH HA YTANAX

ITokazarean

0 BLIOPAaHHOM METOIHKE
IIPOBe/IeHUs paboThI

3Harhb Ymern Baagers
H KpMTEpHH
Criocoben
Ananuzupyer cBs3u
cBOOOIIHO
MEXIY Pa3THUYHBIMH
[IPHMEHSTh METO/IbI
duznyeckumu CLICHIS 3Aa B
LICHUS
MOHATHAMU: 5e o aln Opranun3zoBbiBaeT
3HAaKOMBIX
O1anyHo DopmynupyeT crocotsl O — pabory
(BbICOKHIT OpraHu3andy H Ve i MEXKIUCIHIUIHHAPHO |
MeeT
YPOBeHb) [ITaHUPOBAHUS paboTh KOMaH bl
KOITCKTHEBA: apryMEHTHPOBAHO
’ OKA3BIBATD (KONIEKTHRA).
Maremarnueckn
IIOJIOXKEHUS
JIOKa3bIBaeT BHIOOD N
IIpeIMEeTHOIM
METOJHKH.
o0nacTH 3HaHu4.
Ionumaert cBA3M MEKIY
[Mpumensier MeTOIBI
Pa3IHYHBIMH
pelIeHus 3a1a4q B
dusHUeCKHMH KoMmnerernten B
. HE3HAKOMBIX
HOHATHIMH; CHTYAIHAX: Pa3sIHYHBIX CHTYAIHSIX
3HaeT crnocobb ’
Xopowmo YMeeT KoppexTHO npu pabore B
. OpraHH3aIiH H o
(0azoBbIii BBIPAXaTh H MEXIHCIHIIHHAPHOH
OBEHb) [LIAHHPOBAHIS PaOOTEI apryMEeHTHPOBAHHO MaHJle
KOMaH
o’ ROJLICKIHE, OEO}SEOBBIBI;TB 8§
O60cHOBBIBAET BEIGOD (KOILIEKTHBa).
HOJIOKEHUS
METOJUKH ITPOBEICHHIS .
peIMeTHOM
paboTsL
00JIaCTH 3HAHHUI.
Ilepeduncnsier OCHOBHEBIE
MOMEHTEI B
Viosaersopu OpraHH3aIHHy | PemraeT npocTeie Boinonsier ocHosmbie
TeJbHO IIJIAHUPOBAHUM PabOTHI 3a/la4u Ipu LIOpy4CHus
(noporowrit KOJUIEKTHBA. BBIITOJTHEHHH PYKOBOIMTEA
YPOBEHB) Hmeet npencrasnenne paboThL KOJIJTEKTHBA.
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3 Tunossbie KOHTPOJbHbIC 33 1aHNA

I peaim3alMi  BbIIENEPEUHCICHHBIX  3aay 00yYeHHS HCHOJB3YIOTCA  CIEAYIOUIUE
MaTepHab:
THHOBBIC KOHTPOJIbHBIC 3alaHHs HIIH HHbIC MaTepHallbl, HEOOXOMMMEIE U1 OLEHKH 3HAHHH, YMeHHUIl,

HAaBBIKOB M (WIIH) ONBITA JEATENBHOCTH, XapaKTePH3YIOIMMX 3Tallbl GOopMHPOBaHHS KOMIIETEHUHH B
IPOLECCE OCBOCHUS 00pa30BaTeIbHON IPOrPAMMEIL, B COCTABE:

3.1. Tecm:
3.1.1. Tembt mecmossix 3a0anuil Ona NPaKMuUECKUX 3aNAMUIL:
1) Kunemaruka nocTynarebHOIO ABHIKCHHS,
2) Kunemaruka BpaliaresibHOro ABHKEHHUS,
3) laHaMHKa IOCTYIATENbHOTO IBHKCHHS,
4) JlunaMuKa Bpaliare bHOTO JBHKEHHS,
5) Monexynspuast dusuka. Knaccuueckue CTATUCTHKH;
6) TepmoauHamuka;
7) 3axoH Kynona. HanpsbxeHHOCTD;
8) Iorennuan;
9) MeTanipl H NUANEKTPUKHA B d€KTPOCTATHIECKOM nosne;
10) Maruurocraruka;
11) JlBroxenue 3aps10B H TOKOB, paboTa B MATHHTHOM MOJIE;
12) SBnenne snexTpoMarHuTHON HHIAYKIHH. DHeprus 1ois;
13) l'apmoHuueckue xonebanus;
14) CBoGoanble H BEIHYKIIEHHBIE KOJTeGaHMUS;
15) Bonuel. D¢dexr lonnepa;
16) UnTepdepennns cera;
17) udpakuus;
18) [onsapusauns;
19) TertoBoe u3znyuenue;
20) Buemnwuii porosdpdexr;
21) Buemnuit porospdexr. Dddext Kommrona:
22) ®otousl. JlaBineHue cera;
23) Cnexrpsl;
24) BosHoBEIe CBOMCTBA MHKPOYACTHIL;
25) DreMeHTHI KBAHTOBOH MEXaHHUKH.

Ilpumep mecmogozo 3adanun ona npakmuyeckozo sanamusn:

JHHAMHKA OCTYNIATEILHOTO JBHKEHHSI
Bapuanr 1

1. Cuna - 9710. ..
Bribepute npaBuibHoe okoHUaHHE Hanbosee 06IIero OIpeJEICHUS CHJIbI.

1)...usnueckas BeHyMHA, YHCTEHHO PaBHAS IPOH3BENEHHIO MACCH TeJla Ha ero YCKOpPEHHE,
2)...00mas KoJan4ecTBeHHAS Mepa BO3EHCTBUS OMHOIO Teja Ha Ipyroe.

3)...usHvecKkas BeMUMHA, ONPeEIAIOMAs CKOPOCT JABHKEHHS Tella.

4)...dusnyecKas BeTHYUHA, YHCIEHHO PABHAA OBICTPOTE H3MEHEHHS UMITYIIBCA Tejla.
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2. Kakas u3 nIpHBe/IeHHbIX HIDKe GOPMYJT onpesiensieT TpeTHil 3akon Hetorona?
. F .
a)mv=ﬁ, 6)F=QQ,B ﬁ: """"" ,F)F12=—'F2‘.
dt m
Oreeter: 1)a, 15 2)6,8; 3)a; 4)6; 5)B; 6)1.

_)
3. Marepuanbhas Touka M IBIKETCs 110 OKPYKHOCTH €O cKopocTeio V. Ha puc. 1 nokazaH rpaguk
...9

3aBUCHMOCTH V; OT BPeMEHH ( T — eIMHIYHBIH BEKTOP MOJOKHTEIHHOIO HATpaBieHust, Vy —

_—*
npoeKuus V' Ha 910 Hanpasienue). Ha prc.2 ykaxure Hanpasienne CHIbl, AeficTByommeii Ha .M B

MOMEHT BPEMEHH /.

V., 4

A

A\

Puc. 2

Puc. 1

4. B xakoM ciyyae MaTepHaIbHAs TOYKA JBHIKETCS PABHOMEPHO 110 OKPYKHOCTH?

OTBeTHI:

1) Eciu Harpasienue CHIBI, IPHIOKEHHOM K TOUKE, COBNANACT C HATIPABJIEHHEM CKOPOCTH.
2) Ecniy cita, mpuitoKeHHAs K TOUKe, HATIPaBJIeHa IIPOTHBOIOJIONKHO HAMPABIEHHIO CKOPOCTH.
3) Eciu cuna nepneH Ky IspHa CKOPOCTH H HENPEPHIBHO MEHAETCS 110 MOIYIIO.

4) Ecim cuita, IpuiioKeRHAs K TOYKe, HEPICH IUKYISIPHA CKOPOCTH M IIOCTOSHHA T10 MOYJIIO.

5. Teno maccoi 2 Kr, ABHTasch TOPU3OHTATIBHO CO CKOPOCTHIO 20 M/c, TOMAIo B BA3KYIO CPE1y, [Ie
€ro CKOPOCTh YMEHBIIHIIACH PABHOMEPHO 3a 3 ¢ 1o 5 M/c. Onpegenuts B CH MoyiIh CHIILI
COIIPOTHBJICHHSI CPEJIBIL.

3.1.2. Tembl mecmoguix 3a0aHUIl 015 1ABOPAMOPHBIX 3AHAMUIL:
1) KuHemaTHKa paBHOYCKOPEHHOT'O BPAIICHHS;
2) Junamuka mastauka O6ep6eka;
3) Mzyuenme pacnpenenenus Makcsenna;
4) OnpeneneHune OTHOIICHHS TEILIOEMKOCTEH raza Metosiom Kiemana-/{e3opma;
5) H3zyuenwue »1eKTpOCTATHUECKOTO OIS,
6) H3yyenne cBOHCTB AMNICKTPHKOB B [0JI€ TIOCKOTO KOHAEHCATOPa,
7) HW3ydeHMe MarHHTHOIO MOJIsE KPYTOBOT'O TOKA;
8) OmnpeneneHue yaeapHOro 3apsaa >IeKTPOHA METOJIOM MarHeTpOHa;
9) W3yyeHue 3aTyXawMX 3IEKTPOMArHUTHBIX KOJIEOaHUH;
10) Mzyuyenue uuTepdhepeHIny gazepaoro usnyderns. Ompit FOHra;
11) Uzydyenne mudpakiuy JIA3epHOTO H3TYICHHUS OT MU U HUTH,
12) UsydyeHHe 3aBUCHMOCTH SHEPTETHYECKOH CBETUMOCTH CEpOro Tejia OT TEMITepaTyphl;
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13) Buemnuit dororpdexr. M3yuenue 3akona CTonetosa u 1posepka GopMyJibl
OitHiTelHa;
14) Hzydenue cniektpa atoma Boftopona. (Ilocrosanas Punbepra).

Ipumep mecmosozo 3adanun onn 1abopamopHo2o 3anamun:

Onpenenenne yaeasnoro 3apsina 3JIEKTPOHA METO10M MarHETPOHA
Bapuanrt 2

1. Tlo kaKkoi TpaeKTOpHH ABHKETCS B o0weM cityyae 3apsKeHHas YacTUIla B OJHOPOJHOM MArHUTHOM
noie?

Otsetst: 1) mo npsmoit; 2) no napaGosne; 3) no runepboite; 4) 1o cuppanu; S) o OKPYKHOCTH.

2. TlapannensHo NPSIMOMY IPOBOJHMKY Ha HEKOTOPOM PACCTOSHHHU OT
HETO, IBIKETCS CO CKOPOCTBIO ¥ NIEKTPOH. YKa3aTh Ha PHCYHKe
Haltlpas/ienue cuibl JIopenua, AeficTByroLei Ha DIEKTPOH, eC/TH Mo
IPOBOLHHKY ITYCTHTH TOK 1.

3. Tpu YacTHUBI ¢ OJMHAKOBBIMH MAcCAMH M 3apsIaMH BIETAIOT B OAHOPOAHOE MAarHUTHOE I0JE C
PasHbIMU CKOPOCTSMH, KaK [OKa3aHo Ha pucyHke. IlpuuéM ;< v; <v;.

Us Kak cooTtHOCSTCS MEXKTY COBOI HX HepUOAB! Bpainenus 17
08
7 g
" & &  Orsersr DT <T,<T;; D)T;>T,>Ts; DT, =T,=T;;
9 g9 gq

4) Jlns oTBeTa JAHHBIX HEJ0CTATOYHO.

4. MEKpOYaCTHIIBI BIETAIOT B OIHOPOJHOE MATHUTHOE TIONE ¢ [OCTOSHHOMN CKOPOCTBIO, KaK ITOKA3aHO
Ha pucynke. Kakoif 3aps uMeror yactuier?

a)qi=+q 6)qy=+q; B)qs=+q;
®? 4 DAr=-¢ 1Q=-q e)q=-q

q; K qr=0;  3)q=0; wu)q=0.

v

gs

Orsetsl: 1) a, 6, B; 2) 1, 1, e; 3)k,3,1; 4)a,e,3; 5)B, T, 3: 6) 0, x, n.

5. Kakoe W3 npuBe/IeHHBIX HMKE BBIpAKeHHil npejcrabisier coboit
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CHIlY, JICHCTBYIOUIYK) Ha MOJNOKUTENBHO 3apHKEHHYIO 4YacTHILy, IBIKYIIYIOCS OXHOBPEMEHHO B
3JIEKTPHUYECKOM H MAarHUTHOM OJISIX?

1 F =q12‘+q[l§,6} o F =qE+q[5,B} 3 F=qE +q(]§,[5}
s F =qE +4(5,B)

3.2. Tembt KonmponsHbix padom:

1)  KuHeMaruka MaTepHanbHOH TOUKH;

2)  JImHaMHKa OCTYNATENbHOrO JIBHIKEHHUS,

3) JluHamuKa BpamarebHOTO ABUIKCHHS:

4)  Ilorenuuan u pabora;

5)  Pabora u aHeprus. 3akoHbI COXpaHEHHS;

6)  Knaccuueckue CTaTUCTHKH;

7)  TepmonuHamuka;

8)  3axon Kynona;

9)  Metanubl H TUSICKTPHKH B 3EKTPHYECKOM I10JI€;
10) Maraurocraruka;

11)  JIBM>keHHe 3apsiI0B U TOKOB B MAaTHUTHOM I10JIE;
12)  DieKTpoMarHUTHAS HHIYKIH;

13) Konebanus u BOJIHBL;

14) Bounsr,

15) Hurepdepennus;

16) Jludpakuus ceerta;

17) BonaoBas onTHka;

18) Temnnosoe uznyuenue;

19)  Bremmnuii potosddext. Iddext KomnroHa;
20) KsanTOBas MexaHHKa;

21) ATOMHEBIE CITEKTPHIL.

Ilpumep konmponsroii pabomei:

TenioBoe m3ryuenne

buaer 24
1. Temneparypa abcomoTHO Y4EpHOTO Tena H3MEHUIach Npu HarpesaHuu ot 1942°C o 1803°C. Bo
CKOJIBKO pa3 yBEIHYHIIACH TPH 3TOM MAKCUMANbHAas JTy4eHCITyCKaTeabHAs CIIOCOOHOCTh?
2. Mmeetcs aBa abCOMIOTHO YEPHBIX HCTOYHHKA TEILIOBOTO u3aydyenus. TeMmeparypa oJJHOro H3 HHX
pasna 850 K. Haiijmte TeMrieparypy Apyroro HeTOYHHKA, €CIH JUTHHA BOJHBI, OTBEYAIOIAS
MaKCHMYMY €ro HCITyCKaTeIbHOH CrI0COOHOCTH, Ha 64 HM GObLIE ITHHBI BOTHBI, COOTBETCTBYIOMIEH
MAaKCHMYMY HCITyCKaTeILHOH CIIOCOOHOCTH MEPBOrO HCTOUHHKA.
3. Ilpu kakoif TemMneparype HHTErpaIbHasi CBETHMOCTE TTOBEPXHOCTH CEPOr0 TeMa ¢ K03 duIHEHTOM
nornoluenus 0,484 paBHa 3HepreTHYECKOH CBETHMOCTH abCOTIOTHO 9€PHOIo TeJa, UMEIOIIEro
temneparypy 1868°C? Oter nare B rpanycax Llembcus.

3.3. Temst konnokeuymos:
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1)Mexanuka;

2)MonexynsapHas ¢pu3nKa ¥ TEPMOJIMHAMHUKA,
3)Dnexrpocraruka;

4) DeKTpOMarueTH3M;

5)Konebanus ¥ BOJNHBL

6)BonHoBas ornTuka;

7) TennoBoe H3/Iy4eHHE H ATOMHbIE CHEKTPHI;
8)Kpanropas ¢usuxa.

3.4. Cnucok unousudyabHslx meopueckux 3a0anuii:
1) KuHeMaTHKa MaTepHAILHOH TOUKY;
2) JIMHaMHKa MOCTYIATENBHOIO ABHKEHHUSL;
3) JluHaMuKa BpaIaTeabHOTO ABHYKEHUSL,
4) 3axoHBI COXpaHEHHS B MeXaHHKe (6€3 BpalaTebHOro IBHOKEHHS ),
5) Krnaccuueckue cTaTHCTHKY;
6) TepmomuHaMuka;
7) Tlorennman u pabora;
8) 3akon Kynomna;
9) DnekrpocrarHka;
10) MeTaniel 4 TM3IEKTPHKH B 3IEKTPHYECKOM I10JIE;
11) MarauTocraTska;
12) Jiswxenue 3apsA0B H TOKOB B MATHATHOM II0JIE;
13) DnekTpoMarHuTHAs MHIYKLAS;
14) Konebanwus 1 BOJIHbL
15) Uarepdepenuus;
16) Hudpaxmus;
17) TerunoBoe u3nydenue;
18) Bremmnuit porosddpexr. Dpdexr Komnrona;
19) KBanroBas Mexanuka;
20) ATOMHBIE CIIEKTpBI.

Ilpumep unoueuoyanvnozo meopueckozo 3adanusn:

IHorenuan u padora IEKTPHYECKOr0 01
buier 5

1. DreKTpoH, ABHrasch U3 COCTOSHHMS MOKOS B YMEKTPHUCCKOM [10JI€, JOCTHT ckopocru 1,5-10% xm/c.
Kaxyto pa3HOCTh NOTEHIHAIOB IIPOIIEN HIEKTPOH?

2. Meraumyeckuil mwap pamdycoM 61 MM u ¢ moreHmmanom 469 B OKPYXaroT He3apAKeHHOH
cepuyeckoit obonoukoit pasuycom 452 mm. Kakum 6yxer noreniman 1apa 1ocje Toro, Kak oH oyaer
CoeluHEN ¢ 000I0YKOH?

3. JIBa TodeuHBIX 3MeKTpUyUecKuX 3apaaa 56 HKur u 10 uKin naxonsres B BO3/yX€ Ha paccTOSHHHU 42 cM
ApYT OT jpyra. Ompeie/nTh MOTEHIMA O, CO3/aBAEMOTO STHMH 3apsAIaMi B TOUKE, HAXOJISIIEHCS
Ha paccTossHuH 60 ¢M OT NIepBOTO 3apsiga U 61 CM OT BTOPOTO.

4. Pajuycel ZByX NpOBOJAINMX KOHLEHTpUYeckHX cep 44 oM u 232 cm. Ha kaxoit PaBHOMEPHO
pacnpenenén 3apsin 277 uKin. HaliTi pasHOCTE HOTEHLHANOB MEKIY chepamil.
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5. Beckoneuno UMHHBIL IPAMON NPOBOAAIME WMIMHAD panrHycoM 1521 MM PaBHOMEPHO 3apshKeH C
JIMHEHHOHN ITOTHOCTHIO 3apsijia 8 HKi/M. Onpenenuts pasHOCTh MOTEHIHANOB ABYX TOYEK 3TOrO MO,
HaxXOIAIMXCS Ha PACCTONHAM 44 MM 1 261 MM OT IIOBEPXHOCTH LAIHH/pA.

6. OmpefenuTs MOTEHNHAN Ha PACCTOAHHH 31 MM OT OCH OJHOPOZHOTO GECKOHEUHO MTHHHOIO
AU3EKTPHYECKOTO CTepxkHs (¢ = 15) pamuycom 15 MM, ecim cTepskeHb 3apsikeH ¢ OOBEMHON
mwiotHocThIo 20 MKKi/ME. [ToTenuman na oc CTEPXHS IPHHATH PABHBIM HYJIIO.

7. TloTeHHmWan HMEKTPUUECKOTO IO MMEET BH: go=10(x2+ yz)+20z2 (B). Haiite wmonyis

HaNpsHKEHHOCTH MO B TOYKE ¢ KOOPAMHATAMU: x =544 ¢cM, y = 261 oM, z = 374 cm.

3.5. Cnucok nabopamopusix pabom:
1) KunemaTnka paBHOYCKOPEHHOIO BPAILCHHUSE,
2) Jlunamuka masitiuka O6epOexa;
3) Usydenue pacupeneneuus Makcsenna;
4) OmnpejesneHne OTHOWECHHS TEMIOEMKOCTEH rasa meTonoM Kiemana-Jlezopma;
5) H3ydenue TEILIOMPOBOIHOCTH BO3LYXA;
6) H3ydeHHe 37K TPOCTATHYECKOTO TIOJS;
7) H3yueHue CBOHCTB JMINIEKTPHKOB B II0JIE INIOCKOTO KOHCHCATOPA;
8) Omnpenenenne yaenbHOro 3apsia MEKTPOHA METOIOM MarHeTpPOHa;
9) H3zydenme 3aTyXaloIyX 3MEKTPOMATHUTHBIX KOJIeOAHHI;
10) M3y4enue BBIHYKICHHBIX SJ€KTPOMArHUTHBIX KOEOaAHHIA;
11) Nsyuenne untepdepenin naseproro usnydenus. Onsit IOura;
12) Nzyuenne qudpaKiyu j1azepHoro u3jlyH9eHns OT MeIH U HUTH;,
13) sy4enue 3aBHCHMOCTH SHEPreTHYECKOH CBETUMOCTH CEPOTO TeNa OT TEeMIIEpPaTYPBHl.
14) Bremrnii dpotoaddexr. Uzydenne zaxona CToseTosa u 1poBepka GpopMyIbl DHmTeHNA;
15) ITpoBepxa COOTHOIIEHHS HEOTIPEAENEHHOCTEH [Tt (POTOHOB.
16) M3yuenue cnextpa aroma Bogoposa. (Iloct. PunGepra).

3.6. Tembl 0na camocmoamensoii paomer:
1) Kunemaruxa;
2) JlunaMuKa MOCTYNATENbLHOTO ABHKCHHUS,
3) JlunaMuka BpauarebHoOro JABHKEHHS;
4) MonekyispHas (pH3HKa;
5) Knaccuueckue craructuxi;
6) TepmoauHaMuka;
7) DAeKTpOCTATHKA;
8) IocTostHHELH TOK;
9) MaruutHoe nosie B BaKyyme;
10) MaruuTHOE€ 11071€ B BelecTse;
11) YpaBuenns Makcsesia;
12) KoneGanmus;
13) Bosnnsr,
14) Bonnosas onruka;
15) Kranrosas ontuka;
15) AromHuas pusuxa.
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3.7. CHUCOK IKIAMEHAUUOHHBIX 60NPOCOE:

NN R WD -

Pt e ek (D)
N = O

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.
39.
40.
4].

1 Cemecmp.
Kunemarnka. HopmanbHoe i TanreHnmamsuoe yckopeHue.
KuneMarnka BpainarensHoro asimxenns. CBasb MeXIy YITIOBBIMH H JIMHEHHBIMH YCKOPEHUSMH.
Hunamuka. 3akous! HptotoHa.
JIBH>XEHHE CHCTEMBI MATEPHAIBHBIX TOYEK.
OcHOBHOE ypaBHEHHE JIMHAMHKH NOCTYIATEILHOTO ABIOKCHHUS IIPOM3BOJIBHON CHCTEMEI Tedl.
Cuitel B MeXaHHKe.
Kunertuueckast sHeprus.
Pabora 1 MOIIHOCTD.
KoHcepBaTHBHbIE CHIIBL

. IoTeHuuanbHas sHeprus.
. CBA3p MKy HOTEHIHAIBHOM SHEPrHeH U CHIIOM.
. OCHOBHOE ypaBHEHHE JUHAMHKH BPAIIATEILHOTO BHKEHHS OTHOCHTE/BHO HETIO/IBUIKHOI

TOYKH.
YpaBHeHHe TMHAMHKH BPAIATEILHOTO ABMKEHHS OTHOCHTETBHO HEMOABIKHON OCH.
MoMeHT uHepIuH.

KunetHueckas 3Heprus Bpaliaromerocs Tea.

PaboTa BHeIIHIX CHIT IpH BpaleHHH TBEPIOrO Tena.

3aKOH COXpaHEHHMS MEXaHHYECKOH SHEPrHA.

Ynap abcomoTHO YIPYTrHX H HEYIIPYTHX Tell ¢ TOYKH 3PEHHS 3aKOHOB COXPaHEHHS.
3aKOH COXpaHEHHS MOMEHTA UMITYJIbCA.

YpaBHEeHHE COCTOSHHS HACATBHOTO rasa (YpaBHeHHE Menzeneesa-Knaneiipona).
Hasnernue. OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETHYECKO TEOPHH.
Temneparypa.

BuyTtpennss sueprus. Temiora u pa6ota. Ilepsoe nauaio TEPMOJMHAMHUKH.
Ckopoctd rasoBsix Mosekyit. Onprr Hltepya.

Pacnpenienenue monexyn rasa o ckopoctsam. Oynxuus pacipejeneHis Makcsenna.
Haubostee BeposTHast, cpeausist KBa[paTHIHAs i CpeIHSS apu(pMeTHIECKAS CKOPOCTH MOJIEKYII
rasa.

Pacnipenenenne Makcgeiiia 1o 3HaYeHHSIM KHHETHYECKORH SHEPTHH.

®opmyna Makcpena I/ OTHOCHTEBHBIX CKOPOCTEii.

bapomerpuyeckas popmyna.

Pacnipenenenne Bonbumana.

Tennoémxocts rasa. Gopmyna Maitepa.

HM3oxopuyeckuii npouecc.

H3obapuueckuii npouecc.

HsoTtepmuueckuii npouecc.

AnuabaTuyeckuil mpouece.

[Tonmurponudeckue npouecesl.

Obparumsiii unki Kapno.

HeoOGparumsrnii nukn Kapro.

DHTpOTIHSL.

M3sMeHeHHe SHTPONHH NPH 0GPATHMBIX M HEOGPATHMBIX [POIECCAX.

Bropoe Hauano repmouHaMHKH.
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42. CeoGonHas 1 cBa3aHHas sHeprust. GU3MYECKUN CMBICT JHTPOIHH.
43. CraTMCTHYECKHUIT CMBICI DHTPOIIHH,
44. TpeThe HA4aI0 TEPMOAHHAMHUKH.

2 Cemecrp.

1. Dnexrpuueckuii 3apsi. 3aK0H COXpaHEHHs IEKTPHYECKOTO 3apsna. B3aumoseiicreue
NICKTPUUECKHX 3apsAloB B BakyyMe. 3akon Kynona.

2. Onextpuyeckoe noste. HanpskEHHOCTS dr1ekTpryeckoro rons. Cuitossie tanaun. [Ipusimn
CYIIEPIIO3UIIUH EKTPHUECKHX MTOJIEH.

3. Tlone mpunons.

4. Teopema Octporpasickoro-I"aycca st BEKTOpa HANPSHKEHHOCTH HNEKTPUUECKOTO OIS,

5. Tlone GeckoHeTHON OHOPOHO 3aPAKEHHOM I10CKOCTH. [T IBYX PABHOMEPHO 3apSKEHHBIX
ILJIOCKOCTEH.

6. Tlone Geckoneunoro 3apsokeHHOro HusHHpa. [lone chepudeckoit poBosseH IHOBEPXHOCTH.
ITonte 06BEMHO-3apsHKEHHOTO HIapa.

7. Ilotenuman. Pabota CHIT 9MEKTPOCTATHIECKOTO TONIS. DHEPIHs B3AHMOAEHCTBHSA CHCTEMBI
3aps/ioB. CBsA3b MEXKIY HAIPSHKEHHOCTHIO MIEKTPOCTATHUECKOTO MOJIS M TOTEHIIHATIOM.

8. Pa3sHOCTE OTEHUMANOB MY TOUKAMH [0JI, 06PA30BAHHOTO GECKOHEUHOI 3apshKeHHOM
IJIOCKOCTBIO. PA3HOCTH OTEHIHANIOB MEXKIY TOUKAMH 11018, 00pa30BAHHOTO JIBYMS
O€CKOHEYHBIMH 3apPSKEHHBIMH IJIOCKOCTSIMH.

9. Pa3sHOCTB NOTEHUHMANOB MEXKLY TOYKAMHU M0, 06PA30BAHHOTO HECKOHEYHBIM 3apsKEHHBIM
AJMHHBIM IHIMHHAPOM. PazHOCTE NOTEHIMATIOB MEX/IY TOYKAMH M0JIs, 06pa30BaHHOTO
3apsKEHHOH yCTOTeN0H chepoil. Pa3sHOCTB MOTEHIHATIOB MEX/y TOYKAMH T10Is BHYTPHU
00BEMHO-3apSDKEHHOTO IHIapa.

10. Iupkynamus BeKTOpa HAHPSHKEHHOCTH JIEKTPOCTATHYECKOTO HOJIS.

11. HMonspusauus quaneKTpukoB. BeKTOp 21eKTPHYECKOTO CMEIICHHUS (omexTpHYecKas HHIYKIHA).

12. IToTok BeKTOpa 3MEKTPHIECKOrO CMEIICHHS.

13. Usmenenne sexropos E u D Ha rpanuie pasnesna jByX JH3IeKTPHKOB.

14. Pacnipesieniende s/1eKTPUYECKHX 3aps10B Ha MPOBOIHHKe. Hanpspk8HHOCTD Moss BOIH3H
TIOBEPXHOCTH 3apsKEHHOr0 NpoBogHUKa. CBOHCTBO 3aMKHYTO# MIpoBoAsiIed 060I0UKH.

15. Snexrpoémrocts. Konnencaropsl. CoeiHeHre KOHACHCATOPOB. JHEPrus 3apsHKEHHOTO
TIPOBOJIHHKA. DHEPrusl 3apsHKEHHOTO KOHACHCATOPA. JHEPrUs dIEKTPHIECKOTO IO,

16. TlocTosnuE 5eKTpUYecKHil TOK. DNeKTpHYecKuil TOK. [[0THOCTE ToKa. VYpaBHenue
HEeIIPEePHIBHOCTH.

17. Dnexrponsuwxymas cuna. O606mEHHbIH 3akon OMa IS HEOTHOPOIHOTO y4acTKa LeiH.
PassetBnénnsie nenu. [Ipasuna Kupxrogpa. Momuocts Toka. 3akon [xoyns-Jlenna.

18. Crarmyeckoe MarHATHOE [10JIe B BaKyyMe. BexTop MarHuTHO uHAykuuu. 3akoH buo-Casapa-
Jlannaca.

19. MarsuTHOE nosie mpaMoro toka. MarnuTHOE 1os1e Kpyroporo Toka. MareuTHoe nosne
JBWOKYLIETOCs 3aps/a.

20. 3axon Amrepa. Cuita, IeHCTBYIONMIAS HA IPOBOIHUK C TOKOM B MATHHTHOM IO, Kontyp ¢
TOKOM B MarHHTHOM IOJIE.

21. Cuna Jlopenua. JIBuxenue 3apsoKeHHON YaCTHIBI B OTHOPOIHOM MATHUTHOM [0Je.

22. Dddexr Xonna.

23. Tlupkynanus BeKTopa MarHHTHOM HHAYKIMH. MarduTHOe nose colleHonna. MarHutHoe moe
TOopoHa.
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45.
46.
47.
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Pa6ota no nepeMemen o npoBogHHKA M KOHTYPA ¢ TOKOM B MATHHTHOM II0JIe.
MarnutHoe nosie B semectse. HaMaranueHHOCTb H HANPAKEHHOCTD MATHUTHOLO [OJISL.
MaruuTHbie MOMEHTBI JIEKTPOHOB M aTOMOB. J{HAMarHeTH3M. [apamaruerusm.
MarnuTtomexanuueckuii s¢pdext. IIpupona crionTaHHOH HAMArHHYEHHOCTH (deppoOMarHeTHKOB.
Ipenomnenne sexropos E u H Ha rpannue paszena ABYX OJXHOPOIHBIX MArHETHKOB.
ABeHue 3IEKTPOMATHATHON HHAYKUMH. DNEKTPOABIKYIAS CHJIA (3.4.c.) maxyxuuu. [pupona
SABJICHUA 3EKTPOMArHHTHON MHIYKLIHH.
Ssnenue camouHIyKIKK. B3auMuas unaykuns. JHEPrus MarHHTHOO OIS
Buxpesoe snexrpudeckoe nome. Tok cMelnenus.
Ypasuenus Makcseina. CKOPOCTE pacIpocTpaHeHus JJIEKTPOMArHUTHOTO I10JIS.
["apmonnueckue xoneGanns u ux xapaxrepucraxi. OCHOBHOE YPaBHEHHE JHHAMHKH
FapMOHMYECKHX Konebanuil. ['apMOHHYIeCKHI OCHUILIATOP.
Maremarnyeckuii MasTauk. Pu3HYecKuii MASTHHK, IIpyXHHBIA MasATHHK.
IIpencrapnenne koneGanuil MOCPEACTBOM BEKTOPHBIX JIHarpamMm (MeTO[ BEKTOPHBIX JHATPaMM).
Croxenue rapMOHHYECKHX KOJTebaH i HAIPABIEHHBIX BAOMb OIHOM npsamoii. buenus.
Crnoxenne B3aMMHO [EPIEHIUKYIIPHBIX KOJIeGaHHUIA. @urypsi Jluccaxy.
CBoGoHbIe 3aTyXaronIHe MEXaHHYECKHE KOTeOaHU. XapaKkTepHCTHKH 3aTyXaOIIHX KONeOanuii.
BrInyXIeHHbIE MeXaHHYeCKHE KOneGanus.
Onexrpuyeckue Konebanus. KsasucranuonapHsie Toky.
CBoOOHBIE HIEKTPOMATHATHBIE KOJIEOAHHS B KOHTYpe 6€3 aKTHBHOI'O COIPOTHBIICHHS.
Caobonueie 3aTyxaroume 3MeKTpHYecKre Kolebanis B KOHTYpE.
BhIHyKIEHHbIE 2JIEKTPHYECKHE KOTeOaHuS.
Pacripocrpanenne BoiH B ynipyroii cpere.
YpaBHeHHUS ITOCKOH U cepudeckoii BOJH.
['pymnmoBas ckopocTs.
Hasoxenne (uurepdepenuns) Bona. Crosaue BoIHbL
DHeprust yupyrou BOJIHBL.
3Byk. Oddexr Jomnepa 415 3ByKOBBIX BOJIH.
BonnoBoe ypasHenue.
ONeKTPOMarHUTHbIE BOJIHEL
Omruyecknit sddexr omnepa. DHEPrus 3MEKTPOMATHUTHON BOMHDL MHTEHCHBHOCTE
BJIEKTPOMATHATHOH BOJIHBL. OTPaKeHHE H IIPEIOMIIEHHE TEKTPOMAHHTHBIX BOTH OT IPaHUIBI
pasfiena IByX ONHOPOIHBIX JHANEKTPHKOB.
3 Cemecrp.

WrTepdepenuns cpera.

[Ilnpuna nonoc uurepdepeniuy.

Korepenthocts.

Meronx Fura.

WHTepdepenins npu OTpaKeHHH IPH OTPAKEHHHU OT TOHKOL HPO3pavHO IJTACTHHKH.

Vntepdepennns oT IIaCTHHKH HePEMEHHOH TONIUHEI (xytHHA).

Konsua Herorona.

Mnorosnyuesas narepdepeHius.

IIpumenenne unrepdepenmnn. Unrepdepomerpsr. ITpocBernenne onruky.
MurepdepeHnonHble 3epKaa H (UIBTPEL.

10. Mudpaxuus ceera. Ipunimn [Noitrenca-Openers.
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Meron 3ou @penens. 30HHas MIACTHHKA.

I'paduueckoe Bormcrnenue pesynsTHpyIomieii aMITIMTYbI (METON BEKTOPHBIX HArPAMM MIIH
criupans Openens).

Jubpakuns Ha KPyToM OTBEPCTHH H HENIPO3PAYHOM JHCKE.

Andpakuns B napaniensHsx gydax (1udpakuus Gpayrrodepa).

Judpaxuns ot menu.

HMubpakinuonnas peurérka.

CnekrpanbHoe pasnoxende. Paspematomas cnocoSHOCTs PenéTKy.

Ju¢pakius Ha IPOCTPaHCTBEHHBIX PEIETKAX. [INQPaKIHA PeHTIEHOBCKHX Ty e

I'onorpadwus.

EcrecTBeHHBIH M OISpH30BaHHBIH CBET.

Tonspusanus npu oTpakeHHH U IpesoMieHEH. 3akoH BprocTepa.

[Tongpusanms npu ABONHOM JydenpeloMIeHHH.

3axkon Mauroca.

HuTtepdepenuns nojispu3oBaHHIX BOJIH.

HckyccerBennoe aBoitnoe mydenpenomieHne (HCKYCCTBEHHAS aHH30TPOLINS). D¢ dext Keppa.

Tertosoe nsnyuenne. 3akon Kupxroda.

3axon Credana-bonbpimana. 3akon cmemrernus Buna.

®opmyia [Tnanka.

Bremnuii potosddexr.

®otons! OnerT bote (MeTox coBnanenuii).

Dddext Kommrona.

TopMO3HOE PEeHTICHOBCKOE H3/Ty4YeHHe.

XapakTepuCTHYECKOE PEHTTEHOBCKOE H3TyYCHHE.

JlaBnenue cpera.

3aKOHOMEPHOCTH B aTOMHBIX crieKTpax Popmyia Bansmepa.

DneMeHTapHas Teopus Bopa.

Oneir @panka u [epua.

['unioresa ge Bpotins. Bosnosbie cBolicTBa BelecTra.

ITpHHIHT HeompeIeIEHHOCTH.

Bosnnosoe ypasrenue [Ipenunrepa. ®usudeckuii cMpic Y-dyuknun.

KBaHToBaHue 5HepruH 31eKTPOHA B OTHOMEPHOH OTEHIHATHHOI Me.

KsanToBbli rapMonnyeckunii ocrmmnsrop.

IIpoxoxenne YacTHIBI Yepe3 NOTCHIMANBHBIH Gaphep.

I'maBHOE M OpOUTaNEHOE KBAaHTOBBIE YHCIA.

[IpocTpaHcTBeHHOE KBAHTOBAHHE (MATHHTHOE KBAHTOBOE THCIIO).

Crun snextpona. Onslt Illtepra u Ieprnaxa.

Pacripesienenue anekTpoHOB 110 3HepreTHYECKHM yPOBHSIM aTOMOB.

ITpuniun IMaysm.

[lnpuna cnexrpansHex auHMi. ToHkas cTpykTypa CIIEKTPAIBHBIX JIMHHII,

D¢pdexr 3eemana.

MonexynsapHsle crieKTper

Bemyxnennoe usnydenue. Jlasepsr.
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4 Meroanyeckue MaTepHabl
Cornacho myHkry 12 paboueii [IPOIpaMMBbl.
1. OcnoBuast siureparypa:

1. Casemver U.B. Kypc oBmeii bu3uku: yuyebHOe nocobue s BTY308B: B 3 1. —~7-¢ usn.,
crepeoruil. — CI16.: Jlaus, 2007.

T. 1: Mexamuka. Mostexynspuas dusnka. — 432 c. (B 6ubmmnorexe — 155 sx3.).
T. 2: Dnexrpudectso u MarneTHsm. Bonmbr, Orrruxa, — 496 c. (B 6ubnmorexe — 148 3x3.).

T. 3: KsanTopas ontuka. AtoMHas pusuka. Gusnka TBEPAOTO Telia. PU3HKa aTOMHOTO Spa U
SIIEMEHTAPHBIX 4acTull. — 317 ¢. (B 6ubnuoreke — 151 3k3.).

2. Cuyxun JI.B. O6mwit kype dusuxu: y4eOHoe nocobue i By30B B 5 T. — M.: QusmarnT,
2005-2006.

T. 1: Mexanuka. — 5-e usz., crepeorun. — M.: Ousmanmt, 2006. — 560 c. (B 6ubamorexe —
101 3k3.).

T. 2: Tepmogunamuxa u MOJIEKyNsIpHast pusmKa. — 5-e U3, ucnp. — M. ®usmarnut, 2006. —
543 c. (B 6ubmmorexe — 100 3K3.).

T. 3: Dnextpuuectso. — 5-¢ U3, crepeotdn. — M.: @usmarut, 2006. — 654 ¢. (B 6ubnmorexe
— 100 2k3.).

T. 4: Ontuka. - 3-e u3n., crepeorur. — M.: O®usmarmar, 2005. — 791 ¢. (B 6ubmuotexe — 101
3K3.).

T. 5: Aromuas u snepras ¢usnka. - 3-e u3s,, crepeoTuIl. — M.: ®usmarnut, 2006. — 782 ¢. (B
oubmoteke ~ 100 ax3.).

3. 3ucman A, Togec O.M. Kypc obmeit $usuxn. B 3-x TT. [DnekTponHbIit pecype] — CII6.:
Jlang, 2007,

T. 1: Mexanuka. Monexynspuas $usuxa. Kone6anus u BojiHp, — 7-e m3x. — 352 ¢. Pexxum
JIOCTyTa on-line c KOMITBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=505.

T.2: DnextpuuectBo u MarnmetusMm. — 7-e M31. —352c. Pexum pocrtyma on-line:
http://e.lanbook.com/books/element.php?pl ] cid=25&pl1 id=151 ¢ Komibrotepo TYCVP.

T. 3: Onrruka. ®usuka aTOMOB H MOJIEKyIT. DHU3HKa aTOMHOTO sipa U MHKPOYACTHIL. — 6-¢ H3JL,
-512c¢. Pesxum JocTtyna on-line c KOMIBIOTEPOB TYCVYP:
http://e.Janbook.com/books/element.php?pl]_cid=25&pl1 id=508.

2. lono.tnuTe/ILHAS IHTEPATY pa:

CornacosaHa Ha noprtane Ne 381



22

1. Casense U.B. C6opuuK BOpocos 1 3ajay 1o obuielt Gpusnke. [DnexTponusIi pecype] — 5-
¢ u3n, crepeormm. —CII6.:  Jlams, 2016. - 292c. Pexum joctynma  on-line:
http://e.}anbook.com/books/element.php‘?pl1_cid=25&pl1_id=7l766 ¢ komneotepos TYCVYP.

2. Vponos M.E. Mexannka. OCHOBHBIE 3aKOHBL — 8- W31, crepeotuni. —M.: BUHOM.,
Jlaboparopus 3nanuii, 2006. — 309 c. (B 6ubnnoteke — 99 3k3.).

3. Uponos U.E. Pusuka maxpocrcreM. OCHOBHBIC 3aKOHBL — 3-¢ H3JL., crepeoturn. — M.:
BUHOM. Jlaboparopus 3naumit, 2006. - 207 c. (B 6ubmuorexe — 50 IK3.).

4. ponos U.E. Dnexrpomarnetnsm. OcHOBHEIE 3aKkoHbI YueGHoe mocobue s BY30B. — 5-¢ u3].
~M.: BUHOM. Jlaboparopus 3uaunii, 2006. — 319 c. (B 6ubnuoreke — 101 3K3.).

5. Hponos W.E. Boimossie npoteccs. OcHOBHBIE 3aKOHBI Y4eGHOE MOCOOHe. — 3-¢ M3y, — M.:
BUHOM. Jla6oparopus 3uanuit, 2006. — 263 ¢. (B 6ubmuorexe — 100 IK3.).

6. Uponos U.E. Ksantosas ¢usuka. OcHoBHEIE 3aKoHBI: YueGHOe MocoGHe st BY30B. — 2-¢
u3/1., gom. — M.: BUHOM. Jla6oparopus 3uanuii, 2004. — 256 c. (B 6ubanoreke — 100 3K3.).

7. Uponos M.E. 3amaun mo obmed ¢dusmke: VueGHoe mocobue mis By30B. — 7-¢ H3j1.,
crepeoturt. — M.: BUHOM. Jla6oparopus 3uanuit, 2007. — 431 ¢. (B 6uGnuorexe — 496 9K3.).

8. Hepro A.I, BopoGséB A.A. 3anaunuk mo ¢usuke: YueGHOE nocoGHe s BTY30B. — §-¢
U3z, nepepab. u nom.— M.: dusmanut, 2007. — 640 c. (B 6uGnuoreke — 99 9K3.).

9. Bonekenmreitn B.C. CGopruk 3amau no obmemy kypcy ¢usuku: YyebHoe mocobue it
BTY30B. — 12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6u6inotexe — 148 3K3.).

10. Koseipes A. B. Kypc nekuuii no ¢usuxe: Vuebuuk. — Tomck: TYCVP, 2007. — 421 c. (B
oubanoreke — 697 9k3.).

11. Kanamunkos HIL, Koxeprnkos HM. ®usuxa. MHTepHeT-TeCTHpOBAHHE OA30BbIX 3HAHHIL.
[DnexTponnbit  pecype] —1-e wsm. —~CII6.: Jlams, 2009. —160c. Pexwm Jocryna  on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll id=172 ¢ komrsrorepoB TYCVYP,

12. Jlozosckuit B.H. Kypc ¢usuxu. B 2-x 1t. [DnekTponusIii pecype] — 6-¢ u3i., UCIIp. H JIOM. —
Cl1I16.: Jlaus, 2009.

T. 1: @usudeckre OCHOBBI MEXaHHKH. DJIEKTPHYECTBO M MarHeTH3M. PU3HKa KojeGaHui M
BOJIH. -576c. Pexxum JOCTyna on-line c KOMIIBIOTEPOB TYCYVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: Ksanrosas ¢usnka. Crarncrudeckas ¢usuka W TepMoauHamuka. CoOBpeMeHHas
du3ngeckas KapTUHa MHpa. - 608 c. Pexxum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ xommsrotepos TYCVYP.

13. Cagenves U.B. Kypc obmeit pmsuku. B 3-x 1. [Dnexrponusri pecype] — CI16.: JIans, 2016.
T. 1: Mexanuka. Monexynapaas ¢usuka. — 5-e¢ usj., crepeorun. — CII6.: Jlaus, 2016. -
356 c. Pexum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pli_cid=25&pll _id=71762.
T. 2: DnextpuuecTBo H MarneTusMm. Bomusl. Orrtuka. — 12-¢ u3n., ctepeotun. — CI16.: Jlaub,
2016. - 500 c. Pexum Joctyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.conv/books/element.php?pll_cid=25&pll_id=71761.
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T. 3: KpanToBas ontuka. AtoMHas pusuka. Ousuxa TBEpAoro rena. PH3MKa aTOMHOTO spa
H OJICMCHTAPHBIX YAaCTUU. —~ 4-¢ m3[., crepeotn. — CII6.: Jlaun, 2016. — 308 c. Pexum
JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e lanbook.com/books/element. php?pll_cid=25&pll id=71763.

14. ®pum C.0., Tumopesa A.B. Kypc o6ueit ¢usnku. B 3-x TT. [DnekTponnblii pecypc} —~

CII6.: aus, 2009.

T. 1: Qusnyeckre 0CHOBBI MEXAHUKH. Monekynsapuast ¢puzuka. KoneGanus u BonHbl — 13-¢
H3d., crepeotun. - CII6.: Jlawb, 2009. — 480c. Pexum Jocryna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll id=416 ¢ koMnerorepos TYCVYP.

T. 2: Dnexrpuyeck#e M 3MEKTPOMArHETHYECKHE SBICHHS. — 12-¢ u3x., crepeorun. — CII6.:
Jlans, 2009. -528c. Pexxum Jocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418 c koMnerotepoB TYCVYP.

T. 3: Ontuka. Atomuas dusuka. — 10-e w3, crepeotuil. — CII6.: Jlans, 2009. — 656 ¢. Pexxum
JOCTyma on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=419.

3. YueGHo-MeTOAHYeCKHE HOCOGHS 1 IporpaMMHoe odecredeHune

1. Yuebno-memoouueckue nocoéua ona RPAKMUYMECKUX 3AHAMUL U CAMOCHOAMEbHOI
pabomet [IneKTPOHHEI pecypc]:

2.1. Yyxxos IO.IT. PaGora u sHeprust. 3akoHs! COXpaHCHHS B MeXaHuKe: cOOpPHMK 3aj1ay Juis
OpakTU4yecKuX 3ausaTHil. — Tomck: TYCVP, 2010. — 24 ¢. Pexxum JOCTyTIa CBOOOIHBIN I CKAYHBAHKS:
http://edu.tusur.ru/training/publications/1100.

2.2, Jlaunn A.B., Marasunnnkos A.J1., Tposn JLA. Mostexynspuas ¢usuxa: COOpHHK TeCTOBBIX
BOIIPOCOB A1 CAMOCTOATENBHOM paboTh U IS IPAKTHIECKHX 3aHATHIL. — 2009. 30 ¢. Pesxcum JOCTyIIa
cBOOOHBIH 1 ckaunBaHus: hitp://edu.tusur.ru/training/publications/1234.

2.3. Jlaunn A.B., Marasunankos A.JL., Opnosckas JI.B. Tepmogunamuka. Yacts 1: C6opuuk
TECTOBBIX BOIPOCOB IJI CaMOCTOATENBHOH pPaGoOTBI M VIS NPAKTHYeCKHX 3aHATHHL. — 2009. 43 c.
Pexxum focTyna cBOGOAHBIN IS CKAUMBAHHS: http://edu.tusur.ru/training/publications/1235.

2.4. Taneea A.M., Jlauun A.B., Marasuanauxos AJL Tepmomunamuka. Yacte 2: C6opHuk
TECTOBBIX BOTIPOCOB /I CAMOCTOATEIbHOH paboThl W JUIS MPAKTHUECKHX 3aHsTHL. —~ 2010. 22 c.
Pexum goctyna cBOGOAHBIN TS CKAYHBAHUS: http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii 10.A. Bonmosas onrtika: Mertognueckoe mocoGue. COOpHHK TeCTOBBIX
BOIPOCOB. —-2009. 24 c. Pexum JIOCTyIIa CBOOOTHBIH JULst CKaYMBaHHS:
http://edu.tusur.ru/training/publications/1233.

2.6. Hyxxos FO.I1. DiteMeHTB aTOMHOM (H3HKH M KBAHTOBOH MeXaHHKH: YuebHO-MeTOIHYeCcKOE
nocobue. CO0pHUK TeCTOBEIX Bonpocos. — Tomck: TYCVYP, 2011. — 68 c. Pesxum IocTyIia ¢cBOOOTHBIN
Autst ckaunBanus: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobua ona evtnoanenus abopamoprbix paéom [DneKTPOHHBIH
pecypel:
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3.1. Bypnoeuuun B.A., Tposu JLA. JIunaMika MasTHHKA Ob6epbexa: Metonuaeckue ykazanus
K naGoparopuo#t pabore. —2007. 13c. PexmM gocrynma cBOGOOHBIN i  CKAUMBAHHS:
http://edu.tusur.ru/training/publications/918.

3.2. l'aneesa A.M., Ueanosa E.B. l3ydenne 3neKTpoCTaTHYECKOTO moms: MeTomdueckue
ykazanus K jaGoparoproit paGote. —2011. 1lc. PexuM mocTyma CBOGOHBIN IS CKAYMBAHUSA:
http://edu.tusur.ru/training/publications/926.

3.3. Msanosa E. B. M3yueHne MarauTHOTO MOJIs KPYTOBOrO TOKa: MeToqHuecKie YKa3aHus K
naboparopso#t  pabore. —2007. 12c. PexuM goctynma cBOGORHBIH I CKAYMBAHHS:
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuit }0.A. Onpenenenne ynensHOro 3apsna JMIEKTPOHA METOAOM MarHeTpoHa:
Meronuueckne yxaszamns x naGoparoproii pabote. — 2011. 14 ¢. Pexum JlocTyna Uisi CTYIEHTOB,
corpyaaukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuiun B.A., Tpos JI.A. Usydenue 3aTyxarommx SJIEKTPOMArHUTHBIX KOJNEeOAHMIA:
Metonuveckne ykasanust k naGoparopHoif paGore. —2007. 14 ¢. Pexum J0CTynla CBOOOAHBIH JIjist
ckaymBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckast JLB. M3yuenne wuHTepepeHIHH na3epHOro U3ny4YeHus: Mertoaudeckue
ykazaHHs K naboparopHoit paGote. —2010. 9c. PexmM nocTyma CBOGOXHBIN IS CKAYMBAHHS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Byprosuuun B. A. Buenmnuit gpotosppexr. Hsyuenune 3akona Cronerosa
H nposepka dopmynnl DifHmTeNHa: MeTomuueckne ykasaHus K naboparoproii pabore. — 2009. 11 c.
Pexum foctyna cBoGomus juis ckaumBanms: hitp://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupumos A.M. Uccrenosanne CIIEKTpa aToMa BoJopona: Meroauyeckue
ykazaHus K siaGoparopHo#i paborte. —2011. 18 c. Pexum focryma cBOGOMHBIN [If CKAYMBAHHSL:
http://edu.tusur.ru/training/publications/917.
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