FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
JlnpexTop UHCTUTYTA
IToMTEXHUYECKUN UHCTUTYT

B ccTem

CBEJIEHUS O BJTAJIEJIBLIE TI1T
gt C. J1

o
I uli

sd
: 17.10.2021

C. [. Baynuu

PABOYAS ITPOT'PAMMA

mucauiInael b.1.06 ®usuka

s Hanpasiaenus 15.03.01 MammHocTpoeHue
YPOBeHb OaKkaiaBp THI NPOrpaMMbl AKaJIeMHUUECKU OakagaBpuar
npoduiab noaroroBku O0paboTka MaTepralioB JaBICHUEM

¢opma o0yueHus1 ouHas

kageapa-paspadorunk OnronHdopmaruka

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 15.03.01 MamumHocTpoeHue, yTBEPKIEHHBIM IpHKa30M MUHOOpHAYKH OT

03.09.2015 Ne 957

3aB.xadenpoii pazpaboTynka,
1.¢u3.-MaT.H., npod.

Pazpabotuuk nmporpamMmel,
CTapuIui mpenoaaBarelb (-)

COI'JTACOBAHO

JIUpEKTOp MHCTUTYTA
pa3zpaboTuyuka
1.¢hu3.-Mar.H., mpod.

3aB.BeIMycKaroIieit kadeapon
[Tpomeccrr u MamuHbI 00PaOOTKH
METAJJIOB JIaBJICHUEM

K.TEXH.H., JIOII.

onmHCan b

aii TIDI1, xparres B cneteme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

H. L
and

H. 1. Kynaukosa

B. A. Crapyxun

A. A. 3ambluisieBa

aJl. B.

CBEJIEHMS O BIIAJIEJIBLLE 31T

JI. B. PagnonoBa

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Lens xypca ¢usuku: chopMUpOBaTH Y 00yUaAIOIINXCST YHUBEPCATBHYIO
€CTECTBEHHOHAYYHYIO 0azy JIsl H3y4eHHs 00IIenpodecCHOHaIbHBIX U CIICIUATbHBIX
JUCUUIUINH, a TAK)KE JaTh LIEJIbHOE MPEACTABICHUE O (PU3HUECKUX 3aKOHAX OKPYKAIOLIErO
MUpa B UX €MHCTBE U B3aMMOCBS3H. 3aa4aMu Kypca Gpu3ukiu sBisitorest: 1. M3yuenue
3aKOHOB OKPYXAIOILIEro Mupa B X B3auMOCBA3M; 2. OBnajgeHue GyHIaMEeHTAIbHBIMU
NPUHLUIIAMY ¥ METOJIaMH PELICHUS HAyYHO-TEXHUYECKHX 3aaa4; 3. DopMUpOBaHUE
HABBIKOB 110 MTPUMEHEHUIO MOJOKEHUN PyHIaMEHTaIbHON (PU3UKHU B Pa3IUUHBIX
cutyauusx; 4. OCBoeHHe OCHOBHBIX (PU3UYECKUX TEOPH, MO3BOJISIONINX OMUCAThH
SIBJICHUS B IPUPOJIE, U MPEAEIOB IPUMEHUMOCTH 3TUX TEOPUI JJISl PELICHUS
COBPEMEHHBIX U NMEPCIEKTUBHBIX MPOPECCUOHATBHBIX 3aa4; 5. DopMupoBaHUE y
CTYZIEHTOB OCHOB €CTECTBEHHOHAY4YHOU KapTUHBI MUpa; 6. O3HaKOMIIEHHE CTYIEHTOB C
UCTOPHUEHN U JIOTUKOW Pa3BUTHs (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

Kparkoe cogepkanue TUCHUIIIIMHBI

Kypc o0mieit ¢pusuku coctout u3 Tpex yacreit: 1. Mexanuka. Tepmogunamuka u
MOJICKYJIsIpHas pu3nka. 2. DIEKTPUISCTBO U MarHeTu3M. 3. OnTuka. ATOMHAs U sijepHas
busuka. Paznen "Mexanuka" neauTces Ha naTh moapasaennos: "Kunemaruka', "lunamuka',
"Pabora, sHEeprus MOITHOCTD, 3aKOHBI cOXpaHeHus", "MexaHuka TBepIoro teia',
"Mexannueckue kojebanus u BoaHbl". Paznen "TepMonnHamMuka U MOJIEKYIIIpHas
¢dbur3uKa" BKIIOYAET OCHOBHBIE MTOJIOXKEHUSI TEOPUH UACATHLHOIO ra3a B IBYX Pa3IuyHbIX
aCIeKTaX: MOJICKYISIPHO-KUHETHYECKOE U TEPMOJUHAMUYECKOE OMMCAHUS, B3AUMHO JIPYT
apyra gonoaHsronme. Pasnen "OneKTpruuecTBO M MarHETU3M"' COAEPKUT JIBA MOAPA3ENa:
"Onekrpocrtatuka’ u "llocTossHHBIN dnekTpruecknil ToK". Paznen "Marnetusm" comepxut

creayroIme nojapasaensl: "MarautHoe noiie'

", "OnekTpoMarHuTHas MHAYKUuUs ',

"MarauTHble cBOMcTBa BemlecTBa'". Paznen "Ontuka" cogepXuT ciaeayromme noapa3aeibl:
"Untepdepennus creta, "qudpaxius ceera”, "[lonspuzamnus ceera", "KpanToBas
npupojaa uznydenus". Pazaen "AtoMHas u sjaepHas Gusnka" 1eTuTCs Ha CIICIYIOIINE
nonpaszensl: "Teopust atoma Bogopozaa no bopy", "OnemMeHTsl KBAHTOBOW MEXaHUKH',
"DneMeHThI COBPEMEHHOM (hM3UKH aTOMOB U MOJIEKy", "DIeMeHThl (PU3UKHU TBEPIOTO
Tena", "OnemMenTsl U3k aToMHOTO siapa’. [IporpamMmma Kypca BKIIFOUAET JICKITMOHHBIE,

PaKTUYECKUE U JTa0OpaTOPHbBIC 3aHATHSI.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
oOyuenus no aucuurinae (3YHer)

ITK-4 crtocoOHOCTHIO yU4acTBOBATh B paboTe HaJT
WHHOBAIIMOHHBIMHU TIPOEKTAMH, HCTIONB3Ysl 0a30BbIE
METOIbl UCCIIEZIOBATENBCKOM 1eATeIbHOCTH

3Hath: 1. OcHOBHBIE (PU3HUECKUE SIBICHUS U 3aKOHBI;
OCHOBHbIE (PU3NYECKHE BEIUUMHBI U KOHCTAHTBI, UX
OIpEAEIICHUE U EAVUHUILIBI U3MEPEHUS 2.
duznyeckue SBIeHUs, QYHKIMOHAIbHbIEC TOHATHUS,
3aKOHBI U TEOPUH KJIACCUYECKOW U COBPEMEHHOU
bu3nKY, MeTobl (PU3MUECKUX UCCIIEIOBAHUN

YmeTb: 1. [IpuMeHsTs GU3NKO-MaTeMaTHIeCKHe
METOZBI AJIs PELIECHUS IPUKIAIHBIX 33134 2.
[TpumensaTh PrU3HKO-MaTeMaTHYECKUE IPHEMBI U
METOAB! JJIs1 PEIIEHUS] KOHKPETHBIX 33134 U3




pa3IM4YHBIX 00nacTel mpogeccuoHaNbHOM
nesaTenbHOCTH 3. [IpuMeHsATh HaydHYIO anmnaparypy
U1 IPOBeIeHHST (PU3MYECKOTO SKCIIEPUMEHTA,
OTpesieNsAiTh KOHKpETHOE (pu3nueckoe cofepx aHue B
MPUKJIAHBIX 3a7ja4ax

Brnaners: 1. HaBblkaMu HCIIONBb30BaHUS (PU3UKO-
MaTeMaTHYEeCKUX 3aKOHOB M3 CIEAYIOLIUX Pa3esioB
oOmeit puzuku: "Mexanuka", "TepmoauHaMuKka 1
MoJieKysipHas pusuka, "IIeKTpuIecTBO U
marHetusM", "Onruka", "ATomMHas u siaepHas
¢uznka" 2. HaBpikamu perieHus 3aad u3
pa3INYHbIX o0nacTel (U3MKU, TPOBEICHUS
(bU3NYECKUX SKCIIEPUMEHTOB

OK-1 crmocoOHOCTBIO UCITOIB30BaTh OCHOBEI
¢unocopckux 3HaHUHN 151 POPMUPOBAHUS
MHPOBO33PEHUYECKOM MO3UITUU

3uatb:Ponb ¢pu3uku B popMHpOBaHUM COBPEMEHHOMN
Hay4YHO! KapTUHBI MUpa U HAyYHOT'O
MHUPOBO33pEHUS U, KaK CIIEJCTBHUE, POJIb (PU3UKU B
(bopMHPOBaHUHN MUPOBO33PEHHUS B IIUPOKOM CMBICIIE

'YMETh: -

Bnaners:-

[1K-2 ymenuem obecrneuynBaTh MOJICTUPOBAHHE
TEXHUYCCKUX 06’BGKTOB 1 TCXHOJIOTHYCCKUX
MIPOLIECCOB C UCIIOJIb30BAHUEM CTaHIAPTHBIX

MaKEeTOB U CPEJICTB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS, IPOBOIUTH SKCTIEPUMEHTHI 110
3aJJaHHBIM METOAMKaM C 00pabOTKOM 1 aHATTU30M

pe3yabTaToB

3HaTh:OCHOBHBIE CLIOCOOBI OLIEHKH MOTPEITHOCTH
DKCIIEPUMEHTAJIBbHBIX TaHHBIX

'YMeTh: OnTUMAaNbHO MPEACTaBIATh
OKCIICPUMCHTAJIbHBIC TaHHBIC 1 BBITIOJIHATH
CTaHJAPTHYIO OIICHKY MOJyUYEHHBIX Pe3yJIbTaToB
(rpaduueckoe mpeIcTaBIeHHEe MaCCHBA JTAHHBIX,
pacueT CpeHNX 3HAUCeHUH, OllEHKa TOTPEITHOCTH)

Bnaners: HaBplkaMu OIICHKH MOTYYSHHBIX
[pe3yabTaToB HccenoBaHus (popMyInpoBaTh
BBIBOJIbI HA OCHOBE TIOJIYYCHHBIX PE3y/JIbTaTOB B
COOTBETCTBHUU C ITOCTABJICHHOU LIEJIBIO
HCCJICIOBAHHUS )

[TK-1 crmocoOHOCTBIO K CHCTEMATHYECKOMY
W3YYCHUIO0 HAyIHO-TEXHUYIECKONU MHPOPMAITIH,
OTEYECTBEHHOTO 1 3apy0exHOT0 OIbITA 10
COOTBETCTBYIOIIEMY MTPO(UITIO TIOATOTOBKH

3HATE: -

yMeTI)II/ICHOHB?.OBaTL Hay‘-IHO-TeXHI/I'-IeCKYIO
TUTepaTypy A NOTy4YeHUs MPOPeCCHOHATBHBIX
3HAHUH

Bianers:-

3. Mecro aucuuniinubl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

Her

B.1.12 HayuHo-uccnenoBarenbckas paboTa,
B.1.13.05 Tepmuueckas 00paboTka METaJIIOB,
B.1.09 TepmoauHamuka 1 Terionepeaaya,
b.1.19 DnexkTpoTexHuKa U AIEKTPOHUKA,
/1B.1.10.02 Xumuyeckoe COnpOTUBICHHE METAIIIIOB,
/1B.1.06.01 HarpeBarenbHble nieuu,

b.1.13 I'mppasnuka,

b.1.17 be3omacHOCTD KU3HEACATCIIFHOCTH,
J1B.1.08.02 MeToabl KOHTPOJIS ¥ aHAJIA3a
MaTEepHUaJIOB,

b.1.18 MarepuanoBenenue,

B.1.13.02 Meramtyprus BETHBIX METAILIOB,
B.1.06 Dxomorus,




B.1.14 Metozs! ananu3a 1 00paboTKu
KCIIEPUMEHTAJIbHBIX JaHHBIX,

B.1.13.01 Meramtyprust 4epHbIX METAJLJIOB,
J1B.1.01.02 Teopus mnactTudeckoit negopmanuu
METaJUIOB M CIUIABOB

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS
PEAIECTBYOIINUX TUCIUILIINAH:

Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 12 3.e., 432 u.

Pacrnipenenenue no cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
2 3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 432 216 216
AyoumopHhvie 3auamusi: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTuueckue 3aHsITHs, CEMUHAPHI U (WIIH) JPYyTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JlaGopatopusbie pabotsl (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 240 120 120
Pemienue TUIIOBBIX TEKCTOBBIX 3a/1a4 68 34 34
pa6(3)%);)£MH€HHe OTYETOB M0 Y4eOHBIM Ja0OPATOPHBIM 40 20 20
[ToaroroBka K JEKIUAM-KOHCYJIbTAIMAM 60 30 30
[ToaroroBka Kk sK3aMeHy 72 36 36
Bu uToroBoro KOHTpois (3auet, Aud.3a4eT, SK3aMeH ) - JK3aMEH 9K3aMeEH
5. Coneprxkanue TUCUMILIMHBI
No HaiMeHOBaHIE Pa3Ieon AMCLHIIHHEL OO0BeM ayIUTOPHBIX 3aHITHI MO BHJIaM B 4acax
pasnena Bcero JI 113 JIP
1  [MexaHuka 32 12 10 10
2 [MexaHuyeckue KoIeOaHUs U BOIHBI 18 12 2 4
3 MonekynsipHas (U3UKa U TEPMOAMHAMUKA 22 16 4 2
4 [D7eKTpUYECTBO U MarHETU3M 62 32 14 16
5  |CrnenmanbHast TEOpUSI OTHOCHUTEIBHOCTH 4 4 0 0
6 |OnTuka 22 8 6 8
7  |KBanTOBas pu3MKa 18 6 8 4
8  |AtomHas u siiepHas pu3nKa 14 6 4 4

5.1. Jlekuum




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

Beenenue. [Ipenmet pusuxu. CBa3b GU3NKK ¢ APYTUMHU HayKaMu U puiocoduei.
MeToasl pu3nUecKoro uccienoBanus. Mexanuka Kak pasaen GU3HKH.
Kunemaruka, OCHOBHBIE IOHATHS (CUCTEMA OTCUETa, EpeMEIeHUe, CKOPOCTh,
yckopenue). [lnockoe nrmxenne. HopmanbHoe, TaHT€HIIMAIBHOE U MTOJIHOE
YCKOpPEHHME MaTepuaabHOl ToUkM. KnHemMarnka BpalmarTebHOTO IBUKEHUS
MaTepUaIbHOM TOYKHA BOKPYT HEMOABUKHONU OCH. CBSI3b MEXKAY JTUHEUHBIMU U
YIJIOBBIMM XapaKTEPUCTHKaMH JIBHKEHMsI. BBIBOJI KNHEMaTHUECKOTO YpaBHEHHUS
PABHOIIEPEMEHHOTO JIBV)KECHHSI.

JlnHamuKa KaKk pas3zien GU3MKHU, OCHOBHAS 3a/ladya JUHAMMKU. 3akoHbl HbroTOHA.
OcHOBHBIE CHJIBI B MEXaHHKe (TpaBUTALMOHHOE B3auMojeiicTBue, cuia Kynona,
CUJIa TPEHMSI CKOJIbKEHMS, CHJIa YIIPYTOCTH, CHJIa COIIPOTUBIICHUS IIPH JBHKEHUN B
rasax M »KMIKOCTSIX). IMITysbCc MaTepuaJbHON TOUKH U MEXAaHUYECKOU CUCTEMBI.
OCHOBHOE ypaBHEHHE JUHAMUKH MaTepUaIbHOU TOUKU. 3aKOH COXPAHEHHUS
MMITYJIbCA MEXaHUYECKON CUCTEMBI. YpaBHEHHE JBHKEHUS Tejla IEPEMEHHOU
MAacCCBI.

Heuneprpansasie cuctemMsl orcuera. Cuibl nHepimu. [lonstre sneprun. Padora
CHJIBI, MOITHOCTh. KnHETHYECKas ¥ MOTCHIMAIIbHAS YJHEPTUH MEXaHUYECKOU
cuctembl. [loHATHE KOHCEPBATUBHBIX U HEKOHCEPBATUBHBIX (JMCCUIIATUBHBIX) CHJI.

CBs13p MEXly IOTEHIIMAJIBHOM SHEPruel u cuiaoi. BeiBog MatemMaTnyeckux
BBIPAYKEHU [ pacyeTa MOTESHIIMAIbHON YHEPTUH B MIOJIE OJJHOPOIHOM CHJIIBI
TSOKECTH U CUJIBI YIIPYTOCTH. 3aKOH COXPAHEHHUS MTOJTHOM SHEPTUU MEXaHUUECKON
cucteMsl. [ padrueckoe npeacTaBieHHE MOTSHIIMATBHON U KUHETUUECKON YHEPTUN
MEXaHUYECKOM CUCTEMBIL.

Mexanuka TBepaoro tesna. MomeHnt nnepuuu. Teopema Iltelinepa. MOMEHT CUIIBL.
MOMEHT HMITyJIbca MAaTEpUATIbHOM TOUKH U MEXAaHUYECKON CUCTEMBI. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKOW CUCTEMBI. YPaBHEHUS JUHAMUKHU
TBEpAOro Tenaa. MOMEHT UMITyJIbCa TBEPAOTO Tela OTHOCHTEIBHO HEMOABUKHOMN
OCHU. YpaBHEHUS JUHAMUKU TBEPJOIO TEJIa B CIIydae IJIOCKOIO JIBUKEHUS.

KuneTtnueckas sHEprysi TBEPJOro TeJla P BPAILIEHUH BOKPYT HETIOABUKHOU OCH.
PaboTta MOMeHTa CHJI TIPH BPAIIEHUH TBEPJIOTO TeJia BOKPYT HEMOJBUKHON OCH.

Mexanndeckue koiebanus. CBoOOIHbIE KoeOaHus. ['apMoHMUYecKre KOJIeOaHMsI.
JluddepeHnmaabHOE YpaBHEHUE TApMOHUYECKUX KOJICOAHUI U €T0 PEIICHUE.
OcHOBHBIE TIOHATHUS (AMIUTUTY/IA, TIEPUOT, YaCTOTa, (haza KoJIeOaHuid).
[‘padudeckoe mpeacTaBieHHe TAPMOHHMUECKHUX KoJieOaHui. 3armnch ypaBHEHUS
KoJ1e0aHMii B KOMIUIEKCHOH (opme.

MexaHn4yecKue rapMOHUYeCKHe KoJeOaHusl MaTepHaIbHOW TOUKH (CKOPOCTH,
YCKOpEHHE, KHHEeTHUYEeCKas ¥ MOTeHIMaIbHast sHeprun). [IpyxuHHbIH,
¢du3nueckuii, MaTeMaTH4eCKU MasiTHUKH.

CBobonHbIe 3aTyxatomue konebanus. JuddepenmanbsHoe ypaBHeHHE
3aTyxaronux KojaeOaHui U ero pereHue. AMIUTUTY 1A 3aTyXarolIuX KoieOaHuil,
BpeMs pellakcalyy, Jorapu(MUIecKiil JeKpeMEHT 3aTyXaroluX KojaeOaH .
Jlo6poTtHOCTB. ['padmueckoe n300pakeHne ypaBHEHHUS 3aTyXalOMINX KOJIeOaHUH.

10

CBoOoaHbBIE 3aTyXaroIKe KojaeOaHus Npy>KMHHOTO MasgTHUKA (TIpuMep
3aTyxaronux kojebanuit). Beinyxxnennsie konebanus. Juddepennmansnoe
ypaBHEHHE BbIHYX/IEHHBIX KojeOaHui u ero pemenue. ['papudeckoe
NpeCTaBIeHNEe YPABHEHUS BBIHYKAEHHBIX KOJIeOaHuUI.

11

3aBUCUMOCTb aMILTUTY/Ibl BBIHYKAEHHBIX KOJIEOaHUI OT 4acTOThI BHEIIHEH
MEPUOANIECKOM CHITHI (Tpaduaeckoe n300pakeHne ITOM 3aBUCUMOCTH ). SIBIIeHHUE
pe3oHaHca. Pe3oHaHCHBIE aMIUTUTY/Ja U 4acTOTa KoJIeOaTeIbHOW CUCTEMBL. BOITHBI.
[TonsiTve cruIONIHOM cpenpl. Ypyrue (MexaHuueckue Boibl). ['apmoHnyeckue
ynpyrue BoJaHbl. [TOHATHS JUIMHBI BOJIHBI, BOTHOBON IIOBEPXHOCTH, BOJTHOBOTO




¢bpoHTa.

12

[Tonsitue Oeryiel BOMHBL. YpaBHeHHE Oeryiei BonHbl. Pa3a BonHbL. CBS3b
MeX/1y TIepuoJIOM KoJIeOaHU! TOUEK Cpeflbl, CKOPOCThIO PaCIPOCTPAHEHUS U
JUTMHOW BOJIHBI. YpaBHEHHUE MJIOCKON U chepruuecKoil BOJIH B KOMIUIEKCHOM (hopme.
®dazoBas ckopocTh. JuddepenimanpHoe ypaBHeHHE OeTyIIEH BOJTHEI.

13

MonexynspHas GU3MKa U TEpMOJUHAMUKA, BBeieHHEe. CTaTUCTUYECKUN U
TEPMOJMHAMUYECKUI TTOAXOABI IJIs U3YYEHUS CBOMCTB CUCTEM, COCTOALLUX U3
Oosnpioro yncia yactull. ONbITHBIE 3aKOHBI UACAIBHOTO ra3a (3akoHsbl [ eil-
Jlroccaka u boiins-Mapuotra, 3akoH ABorajpo, 3akoH JlansroHa). YpaBHeHUe
MenneneeBa-Knainepona. [lonsTHEe 0 KOIMYECTBE BEMECTBA U MOJISIPHON Macce.

14

BbIBO/I OCHOBHOTO YpaBHEHMSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH JIISI
uacaNbHOro raza. CpenHeKkBaipaTUyHasi CKOPOCTh, KHHETUYECKask SJHEPIUs
MOJIEKYJIbI OTHOATOMHOTO ra3a. CBs3b MEXy TEMIEPAaTypOi raza 1 KHHETHYECKOM
HHepruei Mosiekyn raza. Pacnpenenenre MakcBesuia no CKOPOCTSIM CBOOOIBI.

15

BriBox 6apoMeTpruueckoit hopMyIibl (3aBUCUMOCTb JIaBJICHUS Ta3a OT BBICOTHI B
10J1€ OAHOPOAHOM CHUJIBI TSKECTH) U pactipeneieHus boiabimana. CBsi3b MEXTY
OCHOBHBIMH XapaKTEPUCTHUKAMH MOJICKYJIIPHO-KUHETUIECKON TEOPHH T'a30B
(mmHOM cBOOOIHOTO TTPOOETa, CPeAHEH TEIUIOBOM CKOPOCTHIO U CPETHUM YHUCIIOM
CTOJIKHOBEHHI MEX,Ty MOJICKYJIAMH).

16

SABneHust mepeHoca (TerIonpoBOAHOCTb, TUD(Py3Hs, BI3KOCTD). 3aKOH
pacnpesieNieHns] KHHETUYECKON YHEPTHH MOJIEKYJI Ta3a 10 CTETeHSIM CBOOO/IBI.
BHyTpeHHss SHEeprusi, BHyTPEHHSISI SHEPTus ueaipbHoro rasa. [lepBoe Hadamno
TEPMOJUHAMUKH.

17

PaboTa ra3a npu u3sMeHeHHH ero oobema. TermnoeMKoCTh (TeMI0eMKOCTb U
[OCTOSTHHOM JIaBJIEHUU U IIPH MIOCTOSHHOM 00BEME JIJIsl MI€alIbHOTO Tasa,
ypaBHeHHe Maiiepa). Ilokazarens anuabatsl. [IppuMenenue nepBoro Hauana
TEPMOJIMHAMUKHU K U30IpolieccaM (M30TepMUUECKUI, N300apUyeCKUid,
M30XOPUYECKUI MTPOLECCHI B HJI€ATbHOM Tase).

18

A,HHa6aTH‘IeCKHﬁ n HOHHTpOHHHﬁ MMpoueCChl, IPUMCHCHUEC IICPBOI0 HaYaJIa
TCPMOJUHAMUKHA IJId aI[I/Ia6aTI/I‘ICCKOFO nponecca B uiC€aJibHOM Ia3c.

19

TepmonuHamuyeckue nUKIbl. OOpaTUMble 1 HEOOpAaTUMBbIE MTPOLIECCH. DHTPOIHUS
TepMoarHaMHuueckoi cuctembl. HepaBenctBo Kinaysuyca. DHTponus uaeaibHOTO
raza. ®opmyna bonbpliMana s 3HTponMU. BTopoe Hayaio TepMOAMHAMUKH.
Tperbe Havasio TepMoarHamMuku (Teopema Hepuera-Ilnanka).

20

TernoBble ABUTATENN U XOJIOAWIbHBIE MalMHbL. Teopema Kapno. [{ukn Kapho,
KITJ[ uukmna Kapno.

21

JIEeKTpUYECTBO, BBEACHUE (THUIIBI 3apAI0B, AUCKPETHOCTD ANEKTPHUUECKUX
3aps110B, NIEKTPHU3ALINs, 3aKOH COXPAHEHUS 3aps/a, KJIacCu(UKAIUs BELIECTB 10
KOHIIEHTpaIMK CBOOOAHBIX 3apsioB). 3akoH Kynona. HanpsikeHHOCTD
AIIEKTPUYECKOTo NoJis. JIMHUM HanpsKEHHOCTH AneKkTpudeckoro nois. [lonstue
0JHOpOoAHOrO NoJs. [IpuHIMN cyneprno3uiuu noneu.

22

[ToTOK BeKTOpa HANPsHKEHHOCTH JIeKTpHdeckoro moisi. Tepema ["aycca s
pIeKTpocTaTndeckoro nois. [IpuMeps! ucrons3oBanus TeopeMsl ['aycca s
pacdeTa EKTPUIECKOro mojist (OeCKOHEeYHas 3apsKeHHAs INIOCKOCTB, JIBE
napaJuiebHble OeCKOHEUHbIE 3apsKEHHBIC IIIOCKOCTH, 3apsKeHHas chepruecKast
MOBEPXHOCTH, 00BEMHO 3apsHKEHHBIH 11ap, 0€CKOHEYHBIH 3apsHKSHHBIN IWIINHIADP U
HUTD).

23

PaboTa 1o nepeMenieHuio 3apsiia B IeKTpuaeckoM nosne. Liupkymsiums
HaNpsHKEHHOCTH 3J1eKTpudeckoro nosst. [loreHumansHas sHeprus 3apsiia B
pIIEKTpUYECcKoM nose. [ToTeHnunan aneKkTpuyeckoro mos, Co31aBaeMoro TOYeUYHbIM
3apsiIOM.

24

HaprDKeHHOCTI) IIOJIA KaK IrpaAuCHT MOTCHIMAJIAa 3TOIO IOJIA B 3aJIaHHOM TOYKE.
[loHsaTHE SKBUIIOTCHIIMATIBHOM TTOBCPXHOCTH. QHCKTpI/I‘{eCKI/II\/II JUIIOJIb.

[{vonextpuk. Tunsl qusnekrpukos. [onsgpusaus audaeKTpukoB. Buibl




MOJIIPU3ALUH TUAIEKTPUKOB. BEKTOpP MONIIPU30BaHHOCTH, €TO CBA3b C
HaNpsHKEHHOCTBIO BHEIIIHETO AEKTpUUYecKoro nojs. HanpskeHHOCTb
DIIEKTPUUECKOT0 MOJISI B TUNIIEKTPHUKE.

25

BCKTOp SJICKTPUYICCKOTO CMCILICHU. TeopeMa Faycca IJIA SJICKTPOCTATHICCKOT'O
[10JI1 B TUSJICKTPUKE. SJ'ICKTpI/I'-IeCKoe II0JI€ Ha I'paHULEC ABYX OUBJICKTPUKOB.
CGFHCTOBHCKTpI/IKI/I. QHGKTpI/I‘lCCKI/Iﬁ JOMeH. SIBneHue TUCTCPE3HCa B
CCTHCTODJICKTPHKAX. HpOBOJIHI/IKI/I B DJICKTPHUYCCKOM II0JIC.

26

3J'ICKTpH‘~I€CK35[ €MKOCTb YEANMHCHHOT'O IIPOBOIHUKA. EmMKocTh MMPOBOAAIICTO HIapa.
KoHeHcaTopbl. DIIEKTPOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh IIIOCKOT0
KOoHJIeHcaTopa. EMKoCTh GaTapen KOHIEHCAaTOpOB. DHEPTHUSl CUCTEMBbI
HETIOJBY)KHBIX AEKTPUYECKUX 3aPsIIOB. DHEPTUS YEAUHEHHOTO 3apsyKEHHOTO
[IPOBOJIHUKA. DHEPTUs 3apPsHKEHHOTO KOHIEHCAaTOpa. DHEPIus
DIIEKTPOCTATUYECKOTO TOJIS.

27

DJeKTpOoIMHAMHUKA, BBEACHUE (MPEMET AISKTPOAMHAMUKH, JICKTPHUECKUHN TOK,
CHUJIa TOKa, IJIOTHOCTh TOKA). MICTOUHMKH TOoKa. DNeKTpoaBmxKyIas cuia. CBs3b
MEXTy IEKTPOJABIKYIICH CHIION M HampspkeHueM. 3akoH Oma Jij1st OTHOPOIHOTO
y4acTKa [enu. 3aBUCUMOCTh COMPOTUBIICHUS TPOBOAHUKOB OT TEMIIEPATYPHI.
PaboTa 1 MomHOCTh TOKa. 3akoH Jxoyns-Jlenna.

28

3akon Oma 111 HeoqHOpoaHOTO yuacTka men. [IpaBuna Kupxroda mis
IJICKTPUUICCKUX ueneﬁ. MarzaurtHoe I10JI€, BBCACHUC (I/ICTOLIHI/IK MAar"suTHOIO I10JI,
BIIEMEHTAPHBIN KOHTYP C TOKOM, PaBUJIO IPABOrO BUHTA, HAIIPABICHUE
MAarHuTHOIO I10Jid1, Mar HUTHBIA MOMEHT PaMK1 C TOKOM, MAarHuTHasA MHAYKIUA,
JTUHUY MarHUTHON MHTYKITUH).

29

3akoH bro-Caapa-Jlannaca. 3akoH Cynepro3uiuu Jyisi MAarHUTHOTO MOJIs. 3aKOH
AMrepa, mpaBUJIO JIEBOM PYKH ISl OTIPEAEIICHHS HAPaBIECHUS CUIIbI AMIIepa.
[Tpumep cuita B3aMMOAEHCTBUS MEXY JAByMsI O€CKOHEYHBIMU MTPOBOJIAMU C TOKOM.
MarHuTHO€ MoJjie ABMXKYLIErocs 3apsiia.

30

JleficTBE MarHUTHOTO TOJS Ha ABMXKYIIHiics 3apsan (cuna Jlopenna). Dddexr
Xomna. [upkynsiust BEKTopa MarHUTHOW WHAYKIIMH B BaKyyMe (3aKOH ITOJTHOTO
Toka). [IprMep mpuMeHeHus: TEOpeMbl O IUPKYIISAINH BEKTOpa MarHUTHOMN
WHIYKIIMA — PACUYET MAarHUTHOTO TIOJISt OT OECKOHEYHOTO MPOBOJIA C TOKOM.

31

MarauTHO€E 1oJie CoJeHOr/a U Toponia. Teopema ['aycca 1yt MAarHUTHOTO TOJIS.
PaboTa no nepemenieHuIo MpoBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TOJIE.

32

SABneHne >nekTpoMaraHuTHOW MHAYKIMK. OnbiTel Dapajest, 3akoH Papajes.
[IpaBuna JIeHna s onpeneneHus HalpaslIeHUs: HHIYKIIMOHHOIO TOKA. BriBog
3akoHa Dapanes U3 3aKOHA COXpaHEeHUs dHepruu. IIpakTnueckoe npumeHeHne
SIBJICHUS! 3JIEKTPOMArHUTHOM MHAYKIMH (3JIEKTPOTEHEPATOPHI).

33

[ToHsiTHE MHAYKTUBHOCTHU NPOBOJSAIIETO KOHTYypa. IIpuMep — MHAYKTUBHOCTD
coneHoua. SIBneHne caMonHaAyKuuu. [IpumMep — TOK B MpOBOAAIIEM KOHTYpE MpU
3aMbIKaHNU Leny. B3aumMHas MHIyKIuUs ABYX IPOBOASIIMX KOHTYPOB.
[IprMeHeHre B3aMMHON UHTyKIUU (TpaHC(hOpMaTOpBhI).

34

OHeprus MarHuTHOTO nouid. [Ipumep — sHEprust MarHUTHOTO NOJIS BHYTPU
coneHousa. OObeMHasl MIOTHOCTh SHEPTUM MAarHUTHOTO TOJIsl. MarHuTHBIE
cBoiicTBa BemiecTBa. [ unoreza Amnepa. Kinaccuueckoe o0bsicHeHUE
HaMarHM4eHHOCTH BellecTBa. BeKTOp HaMarHM4eHHOCTH. MarHuTHoOe noje
BHYTpU MarHetuka. basoBas kiaccugukanus MarHeTHKOB.

35

DeppoMarHeTUK, OCHOBHBIE CBOMCTBA. 3aBUCUMOCTh MarHUTHOW ITPOHUIIAEMOCTH
(deppomMarHeTuka oT HanpspPKEHHOCTH BHELTHETO MarHUTHOTO NoJIs. SIBIeHue
MarHUTHOTO THCTepe3nca B peppomarneTrkax. Touka Kiopu. Jlomennas
CTPYKTypa (peppoMarHeTUKOB. SIBICHHE IIEKTPOMAarHUTHBIX KOJIeOaHui.

W neanbHbIN KoteOaTenbHbI KOHTYp. Da3bl KolledaTeTpHOro poIecca B
u/ieaJbHOM KojiebaTenbHOM KoHType. JJuddepeniuanbHoe ypaBHEeHNE
DIIEKTPOMArHUTHBIX KOJICOAHUH U €ro pelIeHre B CIIydae HJeaTbHOTO
K0J1€0aTeIbHOTO KOHTYpA.




36

KoneGarenbHbIi KOHTYp ¢ conpoTuBieHreM. Jnddepennuanbsaoe pemenne
3aTyXarIINX ANIEKTPOMAarHUTHBIX KojieOaHu# U ero penieHue. [lepuogndeckuii u
AnepUoOIMICCKUIN TIPOIECCHI B KOJIeOaTeTbHOM KOHTYpe (rpaduueckoe
n3o0pakenne). [lepemennsrit Tok. Pe3ncrop, karyiika u KOHAESHCATOP TIPH
MOAKJIIOYEHNU K HICTOYHHUKY TIEPEMEHHOTO TOKa (II0 OTJEeNBbHOCTH, (pa3oBas
nmuarpamMma HanpspbkeHus ). Pesonanc HanpsbkeHui. PesoHanc TokoB. MOIIIHOCTH
[EPEMEHHOTIO TOKa.

37

CrienivanbpHasi TEOPHsI OTHOCUTEIHHOCTH, BBEACHHE (TIPUHIIUTT OTHOCUTEIEHOCTH
["anmunest; onbITHBIE (DAKTHI, TPOTUBOPEUAITUE KIACCHUIECKUM TIPEICTABICHUSM O
npocTpaHCcTBe U BpeMeHH). [locTynaTsl crienuanbHON TeOpUr OTHOCUTEIBHOCTH.
[IpeobpazoBanus Jlopenna. Crnencteus u3 npeodpazoBanuii JlopeHma
(OMHOBPEMEHHOCTh COOBITHUI B Pa3HBIX HHEPIUAIBHBIX cucTtemMax orcyeta (MUCO),
TMTEBHOCTH COOBITHIA B pa3Hbix CO, niuHa Ten B pasasix MCO,
PEISATUBUCTCKUMN 3aKOH CIIOKEHHUSI CKOPOCTEN).

38

I/IHTepBaJ'I MCKAY coObITHsIMH. OCHOBHOM 3aKOH peHHTHBHCTKOP’I JUHaMHUKHN
MaTCpI/IaJ'II)HOI\/’I TOYKH. 3aKOH B3aUMOCBSI3H MacChl OHCPIUH.

39

BonnoBast ontuka, BBeJieHHE (BOJTHOBAsI TPUPOA CBETA, ypaBHEeHUs] MakcBesuia
17151 SJIEKTPOMArHUTHOTO TOJIs, BOJTHOBOE YPaBHEHHE JJIs SJIEKTPOMAarHUTHOTO
oJisi, BEKTop YMoBa-lloiTuHra, nokasarenb IpeIoMIICHUS CPEAbL, IJTMHA BOJIHBI
CBETa B BEIIECTBE, ONTUYECKUHN MyTh ANEKTPOMArHUTHOM BOJIHBI, CBS3b MEKY
(ha3oii AIMEKTPOMArHUTHOM BOJHBI U MPOMICHHBIM ITyTeM). OCHOBHBIE 3aKOHBI
TeOMETPHUIECKOM ONTHUKH (3aKOHBI OTPAKEHUS U TIpeioMieHus ). [loHsTrs
KOT€PEHTHOCTH, MOHOXpOMAaTHU3Ma BOJHOBBIX IporieccoB. CyMMapHasi aMILUIUTyaa
OT JIByX KOT€PEHTHBIX MOHOXpOMaTH4YeCKuX BoH. HTepdepeHius, ycinoBue
HaOJIIO/IEHUSI MAKCUMYMOB I MUHUMYMOB MHTEHCUBHOCTH PE3YJIETUPYIOIIETO
PIIEKTPOMArHUTHOTO U3JTYyUYEHHUS.

40

JKCIIEpUMEHTAITbHBIE METO/IbI HAOIOIEeHUSI HHTEp()EPEHIINU B BUTUMOM CBETE
(omeiT KOHra, 3epkana u ounpusma Openens). Pacuer untephepeHIIMOHHOM
KapTUHBI JIJIS1 9TUX MEeTONOB. PacueT nHTEphepeHIIMOHHOM KapTUHBI B TOHKUX
ruieHkax. arepdepomeTpsl.

41

Jludpakuus. [Ipunnun [oiirenca-Openens. Meron 3on Openens. Judpakuuns
@DpeHens Ha KpyTJIoM oTBepcTuu U nucke. Judpakuus @payHrodepa Ha o1HOM
eI ¥ Ha JUQPAaKIMOHHON pelIeTKe.

42

[Tonspuzanus cBeta. ECTeCTBEHHBIN U MOJISPU30BAaHHBIN CBET. BUIbI
MOJIIpU3aly, CTeNEeHb noispu3anni. [lomsapusaropsl, 3akoH Mantoca.
[lonsipu3anus cBeTa MpU OTPAKEHUU OT TPAHUILIBI Pa3fiena IByX JTUAIEKTPUKOB
(3axoH bprocrepa). [[BoiiHOE JTydenpenoMIIeHHE, TOJSIPU3AIMOHHBIC TTPU3MBI U
MOJIIPOUBI.

43

TeruioBoe uznmydenue, ero npupoaa. OCHOBHBIE XapaKTEPUCTHKHU TEIIIOBOTO
W3ITy4eHUs (CTeKTpaibHasi IUNIOTHOCTh SHEPTETUYECKON CBETUMOCTH,
CIEKTpaJibHas MOTIIOIAaTeIbHas CIOCOOHOCTh). 3akoH Kupxroda amns TennoBoro
u3nydenus. 3akonbl Ctedana-bonsiivana u Buna. @opmyiel Penes-JxuHca u
[1nanka.

44

Buemranii poroanekrpuueckuit 3¢ dexT. 3akoHbl BHENIHETO PoTodddexTa.
Dopmyna DifHnTeiHa 11t BHeHEeTo GoTodddexra. KpacHas rpanuna
dotorddexra, 3anepkuBarOmniA MOTeHITHAN. Macca u UMIyJibe POTOHA, TaBJICHUE
cBeta. D dexr Komnrona u ero reoperudeckoe 0ObICHEHUE.

45

KopnyckynsapHo-BosIHOBOM qyanusM. I'unoresa ae bpois. CooTHomeHne
HeornpeaeneHHocTeld. BonHoBas pyHKIMS U €€ CTaTUCTUYECKUI CMBICI.
YpasHenue llIpenunrepa. [IpuHIUI IPUYMHHOCTH B KBAHTOBOM MEXAHHUKE.
[Tpumepsl npumeHenust ypasHenus Llpenunrepa (cBoOogHas yacTuIla, YaCTHUIIA B
«OECKOHEUHOW)» MOTEHIMATBHOHN sIMe, TPOXOKICHUE YaCTHUIIBI CKBO3b
MOTEHIUAIbHBIN Oapbep, TMHEWHBIN rapMOHUUYECKHUI OCHUIIIATOP).

46

Teopust atoma Bozopoza mo 6opy. JIluneidyarsiii ciekTp aToMa BoIopoza.
[loctynarsl bopa. Cnektp atoma Boiopoaa no bopy. ATom Boj1opoa B KBAaHTOBOM




MeXaHHUKe, KBAHTOBbIE YKciia. 1s-cocTosiHue atoMa Bojopoaa. CruH 3JIeKTpoHa.
[IpuHIIUTT HEPAZTUIMMOCTH TOXKIECTBEHHBIX YaCTHUIl U ipuHIMN [laymy,
pacrpeziefieHre IEKTPOHOB B aTOME 110 COCTosAHUsIM. [lepuoanueckas cucrema
HJIEMEHTOB MeHeseena.

Pa3mep, cocTa u 3apsi aTOMHOTO s7ipa. MaccoBoe u 3apsioBoe uncia. Jledexr
MacChl ¥ 3HEprus cBsi3u siapa. CiuH siipa, siACpHbIA MarHUTHBIA PE30HAHC.

47 8 SAnepHbie CUITBI, MOJIEIH SApa. 3aKOH PaAMOaKTUBHOTO paciaja, aibkda-pacna, 2
Oera-pacmaj. ['amma-u3nydeHue.
KocMuueckoe uznydyenre. MooHbI M X CBOWCTBA. Me30HBI U X CBOWCTBA. THIIBI
48 ] B3aUMOJICHCTBUS AJIEMEHTAPHBIX YaCTHILl. YacTHIIbI U aHTUYACTULBI. [ UTIEpOHBI, )
CTPAHHOCTH M YETHOCTbH IEMEHTapHBIX yacTull. Kinaccudukamus sneMeHTapHbIX
TACTHII.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
No No Koi-Bo
HanmeHoBaHue nim KpaTkoe ColepKaHue MIPAKTUUYECKOT0 3aHATHSI, CEMUHAPA
3aHATHSI |pa3ena JacoB
1 Kunemarnka noctynareabHOro IBUKEHUS 2

KunemaTnka BpamaTcIIbHOTO ABMKCHUA

I[I/IHaMI/IKa MOCTYIATCIIbHOTO IBUKCHUA

I[I/IHaMI/IKa IMJIOCKOI'0 ABWMIKCHUSA TBCPAOIO TCJIa

PaGota. DHeprusi. MoIHOCTh. 3aKOHBI COXPAHEHUS

MexaHHUeCKHe KoJeOaHMs

MOJ'ICKy.]'IHpHOC CTPpOCHHUC BCUICCTBA. 3aKoHEBI HACaJbHBIX I'a30B

[lepBoe Hauamo TepMOIMHAMUKH. TepMOTUHAMUYECKUE ITUKITBI.

3akoH Kynona. Teopema ["aycca st 3€KTpOCTaTHYECKOTO OIS

[Torennuan. PaboTa o nepeMerieHuo 3apsiaa B dJICKTPOCTATUICCKOM T10JIe

DIEeKTpUYECcKasi EeMKOCTh. DHEPTHUSI SJIEKTPOCTATUUECKOTO OISt

[TocTosinubiii Tok. 3akoHbl Oma. [Tpasuna Kupxroda

3akoH bno-Casapa-Jlamiaca

3akoH Amnepa. Cuna JlopeHna

3aKOH MOJIHOTO TOKa. MarHUTHBIN NOTOK. THIyKTUBHOCTD

WNuTtepdepenius cBeta

Jludpaxmus ceera

[lomsipusanus ceera

[SEa S RSN I Y S U U U U
Ololaglalnlprlw|n|—|la|C|[XR || [N|H~|W D]~

TeruoBoe uznydenue. Porosrddexr

ceB e NIENEENEENEENE o o g Ko g B I N B R B R A A R A R el el

20 JlaBnenue ceeta. KomntoH-3¢ ekt

21 Bonns! 1e bpoitnss. CooTHOLIEHNE HEONPEAEIEHHOCTEN

22 YpasHenue [lIpenunrepa. Ilpocrenmme cirydan IBUKEHUS MUKPOYACTHULL
23 AToMm Bosiopojia o bopy

24 CtpoeHue aTOMHBIX sJIep. 3aKOH paIMOAKTUBHOTO pacmnajia

NN N[NNI [N (N[NNI N[NNI

5.3. JIaboparopHbie padoThI

Kou-
Ne Ne .
HaumeHoBaHue WK KpaTKoe cosiepkaHue 1a0opaTopHON paboThI BO
3aHATHUA[pa3ena

4acoB

1 1  |M3ydeHue siBIeHUS yaapa M1apoB 2

2 1 |Onpenenenue CKOPOCTH IyJau 2

3 1 V3yueHne 3akoHa JMHAMKHU BPAIATEIbHOTO ABMKEHUS C TIOMOIIBIO MasiTHUKA )

O6epOeka




4 1 OnpeneneHrne MOMEHTa MHEPLIMU TeJla, CKaThIBAIOLIETOCS C HAKJIOHHON )
MI0CKOCTH
5 1 |Onpenenenne MOMEHTa HHEPLUUHA MaXOBHKa 2
6 5 Ormpenenenre yCKOpEeHUs CBOOOTHOTO MaICHUsI C TIOMOIIBI0 000POTHOTO )
MasiTHUKA
7 2 [A3ydeHwme 3aTyxaronux KojueOaHHi 2
8 3 |OnpeneneHre OTHONIEHUS TETUIOEMKOCTEH BO3ayXa 2
9 4 |M3ydeHue IeKTPOCTATUYECKOTO MOJISI METOJIOM MOJIECIIMPOBAHUS 2
10 4 |OnpeneneHue IEKTPOEMKOCTH KOHICHCATOPA 2
11 4 |Onpenenenue yaeiabHOTO COPOTUBIEHUS TPOBOJHUKA 2
12 4 |OnpeneneHue yAeabHOTO 3apsiia JMEKTPOHA METOIOM MarHeTpoHa 2
13 4 |U3yuyenue rddexra Xossa B MOTYTPOBOJHUKAX 2
14 4 |3yueHue CBOWCTB (peppOMarHeTHKa C MOMOIIBIO METIN TUCTEepe3uca 2
15 4 |M3y4eHue 3JIeKTPOMArHUTHBIX 3aTyXaroNuX KoueOaHmi 2
16 4  |MccnenoBaHue SBICHUSI PE30HAHCA B SJIEKTPUYECKUX LEMAX IEPEMEHHOTO TOKA 2
17 6 |Onpenenenue paauyca KpUBU3HBI JIMH3bI 2
18 6 |3MepeHue JUIMHBI CBETOBOM BOJIHBI 2
19 6 |M3mepenue nmokazarens NpeOMIICHHS BO3IyXa 2
20 6 |Omnpenenenue yria NojJHOM MOJISPU3aLUU U TPOBEPKa 3akoHa Masnroca 2
71 7 I/I3MepeHI/I€i TEMIIEPaTyphl U CTETIEHH YEPHOTHI TEJIa METOOM CHEKTPATIbHBIX )
OTHOILIEHUH
22 7  |MccnenoBanue BHemntHero ¢potodrddexra 2
23 8  |A3yuenue anbda-pacmana 2
24 8  |M3mepeHue BepxHEH IpaHUIbl SHEPTUN OeTa-CIIEeKTpa 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenaue CPC

Bux paboTh! 1 copeprkaHue 3a1aHus

Crucok nureparypsl (C yKkazaHUEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

PerreHue TUITOBBIX TEKCTOBBIX 3a/1a4 OnextponHas YMJI [7-9] 68
[TonroroBka K JISKIUSM-KOHCYJIBTALMAM OnexrponHas YM/I [1-3, 10-13] 60
[TonroroBka K 3K3aMeHy OnextponHas YM/ [1-3, 10-13] 72
OdopmiieHre 0TYETOB 110 J1a0OPaTOPHBIM Inexrpornas YMI [4-6] 40

pabotam

6. UnHOBaLIMOHHBbIE Oﬁpa3OBaTeJILHLIe TEXHOJIOI'HHU, UCITIOJIb3YEMbIC B y‘lCﬁHOM

nmpouecce
ManoBanmuoHHbIe Koi-Bo
Bun pabotsr
dbopMbI yueOHBIX (J1. T13, JIP) Kparkoe onmncanue ayJl.
o 9 b
3aHATHH 4acoB
B ka)x710M U3 ABYX MPEAYCMOTPEHHBIX CEMECTPOB JECSThH
TICKIIMOHHBIX 3aHATHIA MTPOBOAATCS B (DOpMaTe JICKITHU-
koHCynpTanuu. [IpenonaBarens 3apaHee npeaynpeskaacT
Mexus CTYJICHTOB O MPEACTOSIICH JICKITUH-KOHCYJIBTAIIMHA U TIPOCUT
Jlexuu W3yYUTh TEMY JAHHOTO 3aHSATHUSI CAMOCTOSTENbHO. B xoze 40
KOHCYJTBTAIIHS
CaMOCTOSITCIIEHOTO M3YYCHHS CTYICHTHI TOJIKHBI
[MOJTOTOBUTH KOHCIIEKT JICKIIMH U BOTIPOCHI IO U3YYCHHOMY
MaTepuaty. JISKIIMOHHOE 3aHITHE MTPEIIOIaBaTe) b HAUNHACT
C BBEJICHUS 10 TEME 3aHSATHSI, IOCIIE YETO MEPEXOINT K




OTBETaM Ha BOMPOCHI CTYICHTOB. BO3MOXHOCTh OTBETUTH
Ha Ka)X/Iblil MOCTaBJIEHHBIN BONIPOC B MEPBYIO OUepeib
MPEIOCTABISIETCS CAMUM CTYJ€HTaM, B 3TOM CITy4dae
[PETo/1aBaTeNb JUIIb KOPPEKTUPYET OTBETHI CTYACHTOB U
JTOTIOTHSIET UX MPU HEOOXOIUMOCTH.

Pabora B MaJipIx
rpymmax

JlaGoparopHsbie
3aHATHS

[1pu BeIMOMTHEHUH YYEOHBIX TAOOPATOPHBIX PaOdOT CTYAEHTHI
NesATCs Ha MOATPYMIBI 1O 2 YyenoBeka. B mporecce
BBITOJIHEHHS Ta00paTOPHBIX paboT CTYAEHTHI COBMECTHO
IPYT C IPYTOM ONPEACIISIOT OCHOBHBIE YEPTHI i CBOMCTBA
M3y4yaeMbIX B J1Ja0opaTopHO# paboTe hruzndecKux
MPOIIECCOB M (POPMYITHPYIOT BBIBOJBI HA OCHOBE
BBISIBIICHHBIX 3aKkOHOMepHOcTei. [Ipenogasarento
OTBOJHMTCS POJIb KCIIEPTA, PEIECH3UPYIOMIETO MOTyYCHHBIC
CTYJI€HTaMU Pe3yJIbTaThl U BBIBOJIBI.

48

Co0cTBeHHBbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM MpolLecce

He npenycmorpeHsl

Hcnonp3oBanue PE3YJIbTAaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[ElHHOfI JUCHHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacTs (POC) nis npoBeAeHUs TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH, IPOMEKYTOYHOM ATTECTALMHM 110 HTOraM OCBOCHUS AMCUMILIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue Bt KOHTDOISE
pas3nenos Konrponupyemas komnerenius 3YHor P . NoNe 3ananuii
(BKITIOUAS TEKYIIHNA)
JTUCIUILTUHBI
[TK-4 criocoOHOCTBIO y4acTBOBATh B paboTe
DK3aMeH DK3aMEHAIMOHHbBIE
HaJl ”THHOBAIMOHHBIMU MMPOEKTAMH,
Bce paznenst (mpomesxytounas | Borpocsl, NoNe 1.1-
HCIIOJIB3YsI 0a30BbIE METO/IBI
o aTTecTalus) 2.10
HCCJIEI0BATEIBCKOM IEATENbHOCTH
[1K-2 ymenuem obecrieunBarb
MOJIEJIMPOBAHUE TEXHUYECKUX OOBEKTOB U
TEXHOJIOTUYECKUX MPOLECCOB C
DK3amMeH DK3aMEeHAIMOHHBIE
WCIIOJIb30BAaHUEM CTaHJIAPTHBIX TTAKETOB U
Bce pasneinsl (mpomerxytouHas | Borpocsl, NeNe 1.1-
CPENICTB AaBTOMaTU3UPOBAHHOTO
aTTeCcTaIus) 2.10
MIPOCKTUPOBAHMSI, IPOBOIUTH
SKCIIEPUMEHTHI 10 3a/IaHHBIM METOJIUKAM C
00pabOTKOM 1 aHAJIM30M PE3yIbTaTOB
OK-1 crnocoOHOCTHIO UCTIONB30BATH OCHOBBI DK3aMeH DK3aMEHAIMOHHbBIE
Bce pazgensl | dunocodckux 3Hanuit ans dopmupoBanus | (mpomexxyTounas | Bompochl, NoNe 1.1-
MHPOBO33PEHUYECKOMN MTO3HUIUU aTTecTalus) 2.10
[TK-1 cmtocoOHOCTEIO K CHCTEMATHYECKOMY
M3YyYEHHUIO0 HAyYHO-TEXHUYECKOU DK3aMeH DK3aMeHaI[MOHHBIE
Bce paznenbl uH(POpPMAINH, OTEYECTBEHHOTO U (npomexyTtounasi | Borpocskl, NeNe 1.1-
3apy0eKHOTO OMBITA [0 COOTBETCTBYIOIIEMY aTTecTarusl) 2.10
pOGUITIO IOATOTOBKU
I1K-1 cnocoOHOCTHIO K CHCTEMATHUECKOMY Otuetsl 10 Ta60DATODHLLE
Bce paznensi M3YUYCHHIO HAyYHO-TEXHUYECKOI 1a00paTOPHBIM patop

UH(OPMAIIIH, 0TEYECTBEHHOIO U

pabotam (TeKkymui

pabotbr, NeNo 1-24




3apy0eHOT0 OMBITA 110 COOTBETCTBYIOIIEMY KOHTPOJIb)
PO TOATOTOBKU
[IK-2 ymenuem obecnieunBaTh
MOJICTUPOBaHUE TEXHUUYECKUX OOBEKTOB U
TEXHOJIOTMYECKHUX MPOLECCOB C Otuetsl 1O
Bee paszieis! MCTIOJIb30BaHUEM CTaHJIAPTHBIX MTAKETOB U |  J1TAOOPaTOPHBIM } JIaGoparopHble
CPENCTB ABTOMaTU3UPOBAHHOTO pabotam (Tekymmii | padoTsi, NeNe 1-24
MPOEKTUPOBAHUS, IPOBOUTD KOHTPOJIb)
AKCIEPUMEHTHI 110 33JaHHBIM METO/IUKaM C
00pabOTKOM M aHAJIN30M PE3YJIbTaTOB
ITK-4 crnocoOHOCTBIO y4acTBOBaTh B paboTe Otuetsl o
Boe pasziens! HaJl ”THHOBAIlMOHHBIMH ITPOEKTAMH, 1a00paTOPHBIM § JlaGoparopHsbie
UCTI0JIb3Yysl Oa30BbIe METO/bI pabotaM (Tekymuii | padotsr, NeNe 1-24
HCCJIEI0BATEIBCKON IEATEIIHOCTH KOHTPOJIb)

Bce paznensi

[TK-4 crmocoOHOCTRIO yUacTBOBATh B paboTe
HaJl ”THHOBAIlMOHHBIMU MTPOEKTAMH,
UCTIONB3Ys 0a30BBIC METOIBI
HCCIIE0BATENBCKOM IEATEbHOCTH

Tunosbie TEKCTOBBIE
3a/1a49¥ (TeKyIIUn
KOHTPOJIb)

TUIIOBBIE 3a1a4H 110
Temam ¢ 1 o 27
BKJIFOUHTEIILHO

Bce paznenst

ITK-4 crtocoOHOCTBIO y9acTBOBATh B paboTe
Haa MHHOBAIITMOHHBIMHA ITPOCKTAMH,
WCTIONB3Ys 0a30BBIE METOIBI

bonycHoe 3aanue

HCCHCHOB&TGHLCKOﬁ JACATCIIBHOCTHU

7.2. Buabl KOHTPOJISL, IPOLEAYPHI POBEIeHUN, KPUTEPUH OLIEHUBAHUS

Bun xonTposs

[Iponienypsl MpoBeAEHUS ¥ OLIEHUBAHMS

Kpurepun onieHuBaHus

DK3aMeH BOIPOC (JI0MyCKaeTcs He3HAYUTEIbHAas
(mpomexxyTouHasi | HETOYHOCTB) - 3 Oajia; 1aH HEMOJHBIN
aTTecTarysl) OTBET Ha BOIIPOC (HE BCE DJIEMEHTHI

CTyneHTsI clTydaifHbIM 00pazom
BBIOMPAIOT SK3aMEHALIMOHHBIN OUJIET,
COJEP KAl TPU KOMIIEKCHBIX
TEOPETHUECKUX BOMPOCca (KaxK/IbIii
BOMPOC COACPKUT HECKOJIBKO 3JIEMEHTOB,
cM. mpumep Ouseta). [Iponeaypa
OILICHUBAHUS: OIICHKAa OTBETOB Ha
9K3aMEHAlLIMOHHbBIE BOIIPOCHI
BBITOJTHSIETCS 110 0aJUIbHO-PEUTHHTOBOM
cucteMme (mpukas pexkropa ot 24.05.2019
. Ne 179). Kpurepuu orieHuBaHuUs
Ka)KJI0r0 OTAEJIbHOTO BOIpoca B Ouiiere:
JIaH TOJIHBII KOPPEKTHBIN OTBET Ha

BOIIPOCA PACCMOTPEHBI B OTBETE) WIIH
OTBET MMEET OJIHO CYIIECTBEHHOE
3aMevaHue (HemoHas (GopMyTUpOBKa
3aKOHa/OTpeIeNIieHus, ONIHOKa B
dhopmyre/B BbIBOMIE (HOPMYIIBI U T.11.) - 2
0asuta; JaH HETIOHBIA OTBET U €CTh OJTHO
CYIIIECTBEHHOE 3aMedaHue - 1 6amr; Ha
BOIIPOC He OBIJIO TaHO OTBETA MJIM OTBET B
KOpPHE HEBEPEH HIIU OTBET UMEET
HECKOJILKO CYIIIECTBEHHBIX 3aMe4aHwuii - )
0a/moB. MakCUMalTbHOE KOJIMYECTBO
OaioB 3a Ouner - 9 6aioB (3 Bompoca

pertunr 60-74%

no 3 Oayia). DK3aMeHaIMOHHAs OIIEHKA

Otnnyno: Cymmaphslid pertuar 85-100%
Xopomio: Cymmaphsiil pedTisr 75-84%
YIIOBIETBOPUTEIBHO:

CymmapHBIii

HeynosnerBopurensHo: CyMMapHbIT
pelTiHT MeHbIIe 60%




BBICTABJISIETCS IO CYMMapHOMY PEUTHHTY
CTyAeHTa (CM. TIPHKa3 PeKTopa OT
24.05.2019 1. Ne 179), BriIrogaro1iero
TEKYIIUH KOHTPOJIb (THITOBBIE 33a491 1
OTYETHI 110 JaOOpaTOpHBIM paboTam) U
POMEKYTOYHYIO aTTECTALNIO
(3K3aMEHAIMOHHBIE BOIIPOCHI)

OtyeTsl 110
1a00paTOPHBIM
paboTtam (TeKymui
KOHTPOJIb)

B Teuenne yueOHOTO ceMecTpa CTYCHTHI
JIOJDKHBI C/IaTh Ha TIPOBEPKY OTUYETHI 110
nabopatopHbeIM padoram (11 oTueToB Ha

cemectp). [Iponenypa oreHuBaHwMs:
OLIEHKa OTYETOB MO JIa00OPaTOPHBIM
paboTaM BBITTONHSETCS MO OAJUTHHO-
peUTHHTOBOM cucTeMe (IpUKa3 peKTopa
ot1 24.05.2019 1. Ne 179). Kputepuu
OLIEHUBAHHUS: OTYET IO JJabopaToOpHOI
paboTe HEe UMEET 3aMEYaHH I UMEeT
HEe3HAYUTEIbHbIE 3aMeyaHus - 1 Oar;
OTYET 110 JIa0OpaTOpHOH paboTe MMEeT
CYIIIECTBEHHBIC 3aMeUaHus (OInOKa B
pacyeTax, HEMOJIHOE COOTBETCTBHE
TpeOoBaHUsAM 0(OpMIICHUS,
HEKOPPEKTHBIN BHIBOJ M T.I1.) FITH OTYET
He BbINIOJHEH - (0 6ayioB. BecoBoit
K02 (HUIMEHT 3a KaX Y0 1a00paTOPHYIO
paboty B cymmapHOM peitusre - 1,0.
MaxkcumanbHbIN 0asut 3a Bce
nabopaTtopHble paboTsl - 11 6asioB.

3auTEHO: PEUTHHT 32 MEPONPHUITHE
(cyMMapHbIif peMTHHT 32 Bce
nmaGopaTopHbie pabOThI) OOJNIBIIE UITH
paBeH 60%

He 3auTeHO: peUTHHT 32 MEPONIPUATHE
(cyMMapHbIif pelTHHT 3a Bce
nmaboparopHbie padboThl) MeHbIIE 60%

Tunossle
TEKCTOBBIE 331a41
(Texymuii
KOHTPOJIb)

CryneHThI 3aIlIMLIAI0T CBOU PELLEHUS
TUIIOBBIX TEKCTOBBIX 3aja4 (26 3a/1a4 BO
BTOPOM CEMeCTpe U 27 3a/1a4 B TPETbEM

CEMECTpEe) OUHO B UHIUBUAYATbHOM

HopsiAKe. 3aIuTa 3a/1a4 IPOXOJUT B
TEUYEeHHE CEMECTpa Ha 3aIlJIaHUPOBAHHBIX
KOHCYJIBTAllUSAX U MOXKET OBbITh pa3jiesnieHa

Ha HECKOJIBKO ATAIoB [0 Mepe
MOJTOTOBKH CTY€HTaMHU PELLICHUM.
[Ipouenypa oneHUBaHMS: OLIEHKA
pELIECHUI BBIMOIHAETCS 10 OaJIIIbHO-
pPEUTHUHTOBOM cucTeMe (TIpHUKa3 peKTopa
otr 24.05.2019 1. Ne 179). Ecnu ctyaeHT

HE MOXET YCTHO IPOKOMMEHTHPOBATh

CBO€E pELICHHE, TO CTAaBUTCS OlleHKa 0
0aJIoB, B APYTrOM CiIydae, P yCIOBUU
YTO 3a/1a4a pelIeHa, CTaBUTCS OLeHKa |

6an. BecoBoit ko3 puuMeHT kaxaon

3a/lauyd B CyMMapHoOM penrtunre - 1,0.
MaxkcumanbHO€e KOJIMYeCTBO OAJIIOB 3a

BCE 33/1a4H - 26 (BTOpoi
ceMecTp)/27(Tpetunii cemecTp) 0aIoB.

3auTeHO: PEUTHHT 32 MEPOTIPUSTHE
(CyMMapHBIil peUTHHT 3a BCE 3a/1a4H)
Gonbiie nin paseH 60%

He 3auTeHO0: peUTHHT 32 MEPONIPUATHE
(cyMMapHbIif peMTHHT 3a BCe 3a/1a4n)
mMenbIe 60%

bonycHoe 3aaHue

CryneHT npeicTaBiseT KOTUU
JIOKYMEHTOB, MTOJITBEPIKAAIONTHE TT00e Ty
WM Y4acCTHE B MIPEAMETHBIX OJTUMITHAIAX
10 TeMaM JAUCHUILIMHBI [Ipy onleHnBaHuu
PEe3YJIETaTOB MEPOIPUSATHUS UCTIONIb3YETCS

OaJITLHO-PEUTHHTOBAS CHCTEMA

3aureHo: +15 % k cyMMapHOMY pEeHTHHTY
3a 1o0Oey B OJMMITHAJIE MEXKIYHAPOIHOTO
ypoBHs; +10 % k cymmapHOMY pEeHTHHTY
3a Mo0e1y B OJMMITHA/IE POCCHICKOTO
ypoBHS; +5 % K CyMMapHOMY pEHTHHTY 3a

HO6€I[y B OJIMMITHAZIC YHUBCPCHUTCTCKOI'O




OIICHUBAHUA PE3YJbTAaTOB yuyeOHOU  |ypoBHA; +1 % K cymMMapHOMY pEeUTHHTY 3a
JeSITeIbHOCTH 00yUaroIuXCs y4acTHe B OJMMIINAJE
(yTBepkaeHa npukazom pexkropa or  |He 3auteHo: -
24.05.2019 1. Ne 179) MakcumanbHO
BO3MOYKHAs BEJINUMHA OOHYC-pEUTHHTA
+15 %.

7.3. TunoBble KOHTPOJIbHBIE 32AHUS

Bun xonTpoOs TunoBsle KOHTPOJIBHBIE 3aJaHUS
CnHCcoK PK3aMEHAlMOHHBIX BOIIPOCOB U MPUMEP SK3aMEHAIIMOHHOTO
DK3aMeH (MPOMEXyTOuHast Ousera npuKperieHs! B popMe OTAeIbHbIX (ailiioB
aTTecTarnmsl) JK3aMeHAIMOHHBIE BOMIPOCHI (JIByXceMecTpoBbIi Kypc).pdf;

[Tpumep sx3ameHarmonHoro omnera.pdf

OTtueTs 110 JTabopaTopHBIM padboTaM

o He npexycMoTpensl
(TeKyII1ii KOHTPOJIb) bery P

[TpriMepbl TUTTOBBIX TEKCTOBBIX 3a71a4 MPUBEACHBI B hopMe
OTIIeTTLHOTO (haiiia
[IpriMepbl TUTIOBBIX TEKCTOBBIX 3ama4.pdf

TunoBble TEKCTOBBIE 3aJa4K
(TeKyLI1il KOHTPOJIb)

bonycHoe 3anaHue

8. YueOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE OOecniedeHue TUCIHUIIIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

6) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOeHCHble HCYPHANbL NO OUCYUNTIUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  bnanku /Ui MOATOTOBKH OTYETOB I10 JIAOOPATOPHOMY MPAKTHUKYMY
"OnTuka u siiepHast pusuka'
2.  bnanku 11 TOATOTOBKH OTYETOB IO JIAOOPATOPHOMY MPAKTHKYMY
"DNeKTpUYEeCTBO U MAarHeTU3M"
3. bnasHku AJig MOATOTOBKH OTYETOB MO JIA0OPATOPHOMY MPAKTUKYMY
"Mexanuka. MonekynsipHas pu3rka U TepMoJuHaMUKa"

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1.  BmaHKuW AJIg MOATOTOBKH OTYETOB IO JJAOOPATOPHOMY IPAKTUKYMY
"Onrtuka u sanepHas ¢puszmuka'
2.  bmaHku U1 TOATOTOBKHM OTYETOB 10 JIAOOPATOPHOMY MPAKTUKYMY
"INEeKTpUYECTBO U MarHeTu3m"
3. bmaHKuW AJi MOATOTOBKH OTYETOB IO JIAOOPATOPHOMY MPAKTUKYMY
"Mexanuka. MonekymsipHas pu3rka 1 TepMOAUMHAMUKA"

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA




HanmenoBanue

No Bun pecypea s | bubnuorpagpuueckoe onucanue
TUTEPATYphl | AIEKTPOHHON
bopme
Cagennes, 1. B. Kypc ¢usnku : yaedbHoe mocobue 11t By30B : B 3 TomMax /
OnextponHo- (M. B. CaBenbeB. — 8-¢ u3f., ctep. — Cankr-IletepOypr : Jlans, [6. .]. —
OcHOBHAS oubnuoreunas [Tom 1 : Mexanuka. Monexymsipaas ¢pusznka — 2021. — 356 ¢. — ISBN
1 TeDATYDA cucreMa 078-5-8114-6796-9. — Tekct : aneKTpoHHBIH // JlaHb : 21eKTPOHHO-
patyp n3naTenbcTBa |OonbamoreuHas cuctemMa. — URL: https://e.lanbook.com/book/152453
Jlanb (mata obpamenus: 08.10.2021). — Pexxum qocTymna: amst aBTOpH3.
[10JIb30BATEIICH.
Cagenbes, 1. B. Kypc o6mieit ¢pusnku : yueOHoe nocodue : B 3 Tomax / U.
OnexkrponHo- |B. CaBenbeB. — 15-e u3n., crep. — Cankr-IletepOypr : Jlans, [0. I.]. —
OcHoBHAs 6ubnuoreynas (Tom 2 : DnexTpuuectBo 1 MarHeTusM. Bonnsl. Ontuka — 2019. — 500 c.
2 cucTeMa — ISBN 978-5-8114-3989-8. — TekcT : anekTpoHHbIi // JIans :
uTepaTypa
W3JIaTEIbCTBA  [DIIEKTPOHHO-OnOMHoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/113945 (nara o6pamenus: 08.10.2021). —
PesxuM mocTyma: sl aBTOPH3. MOJB30BATENCH.
Cagenbes, 1. B. Kypc o6mieit pusuku : yaebHoe nocodue : B 3 Tomax / U.
B. CaBenbeB. — 13-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [0.T.]. —
DJIEKTPOHHO-
Tom 3 : KBanroBast ontuka. ATomHas ¢puzuka. Ousnka TBEpAOTo Tena.
OoubnroTeuHas
3 OcHoOBHas cHCTeMa @du3nKa aTOMHOTO s/1pa ¥ 3JeMeHTapHbIX yactull — 2019. — 320 ¢. —
nTeparypa A IATENLCTEA ISBN 978-5-8114-4598-1. — TekcT : anmeKTpoHHbIH // JIaHb : 2JeKTPOHHO-
A oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/123463
Jlanb
(mara obpamenus: 08.10.2021). — Pexum gocTyma: 1jsi aBTOPU3.
[10JIb30BATEIICH.
Metommueckue  |VaeGHo- preBI/I‘I., C. 0. Mexanuka. MonekynspHas ¢pusuka. TepMonnHaMuKa
HocoGus st METOTHHECKE [Tekct] : yueb. mocobue no BeimonHeHuto 1ab. pador / C. 0. I'ypeBuy, E.
4 CAMOCTOSTE L HONIMATEO AL B. T'omy6es, E. JI. lllaxun ; FOx.-Ypan. roc. yH-T, Kad. ®us. snexrponnka
AGOTE CTVIICHTA |Kka (I)ep o ; OYpI'Y; Uensbunck : M3natenbckuii Lentp FOYpI'Y |, 2017. - 109 c.
P a AP (http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000554659)
['epacumoB, A. M. Ontuka u snepHas usuka [Texct] : yueb. mocodue
MeTtoauueckue .
JNEeKTPOHHBIN |11 BbINoNHEHH J1a0. padot / A. M. I'epacumos, B. @. ITonzepko, B. A.
[0COOMs I
5 caMocTos e RO KETAIOT CrapyxuH ; FOx.-VYpan. roc. yu-1, Kad. ®us. anexrponuxa ; 1OYpl'Y;
AGOTLL CTVICHTA IOVYpl'Y UensOunck : M3narensckuit Hentp FOYpI'Y , 2018. - 79 c.
P e (http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000566133)
ynsrunoB, A. A. DnexkrpudyecTBo U MaruetusM [Teker] : yueO. mocobue
MeToanueckue .. |0 BBITIONTHEHUIO J1a0. paboT ans ctynentoB dus. dak. / A. A. lllynsrunos
DJIEKTPOHHBIN
MoCcoOust 115t ; FOx.-Ypan. roc. yH-T, UH-T ecTecTB. ¥ TOUHBIX HayK, ®u3. dak., Kad.

6 . [KaTanor o
CaMOCTOATENBHOM v, 1oy, Ontoundpopmaruka ; FOYpI'Y; Uensbunck : M3narensckuii Llentp
paboTHI CTy/IEHTA P IOYpl'Y , 2018. - 78 c.

(http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000560148)
[ynerunoB, A.A. Mexanuka u TepmoguHamMuka [ TekcT] : pabouas
Meronnueckue .. [mporpamma u 3ananus s ctyaeHToB MT u AT dak. / A. A. Ulynerunos,
DIEKTPOHHBIN N .
[0COOUs I /1. I'. KoxxeBuukoB, A. f. JleitBu ; mox. pen. A. A. lllynsrunosa ; FOx.-

7 . [KaTayor

CaMOCTOSTENbHOM yy7 vy VYpan. roc. yH-T, Kag. O6m. u sxciepument. ¢usuka ; OYpl'Y;
PabOTHI CTy/IEHTA p Uensionnck : Uznarensckuii LHentp OVPI'Y , 2012. - 49 c.
(http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000492995)
HlynbrunoB, A.A. DnexTpudecTBo U MarueTusMm [Tekct] : pabouas
MeTommeckite _ [porpanmwa 1 3ajaHNs JUIs CTY/ICHTOB MTUI/I AT ¢axynsreToB / A. A.
N OnextponHsbli ([Ilynerunos, J1. I. KoxeBnukos, A. 4. JleiiBu ; mox pen. A. A.
8 caMocTos e RO KETAIOT [ynerunona ; FOx.-Ypai. roc. yu-T, Kad. O0mast u SKCriepuMeHT.
IOVYpl'Y ¢usuka ; OYpI'Y; Uensounck : Uznarensckumii Lentp OYpI'Y , 2012. -

paloThI CTy/IEHTa

53 c.

(http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000484317)




[ynerunoB, A.A. OnTrka, atoMHas ¥ siiepHas ¢usuka [Tekcr] : pab.
Mertonnueckue DeKTpOHHbIi nporpamMma u 3ananus 11t MT u AT daxk. / A. A. ynsrunos, /. T.
nocooust s KoxxeBaukos, A. . JleiiBu ; mon. pen. A. A. llynsrunosa ; FOx.-Ypai.
9 . [KaTanor
CaMOCTOSITETHHOU FOYpr'Y roc. yH-T, Kaqu). OO6m1. u skcriepuMenT. ¢pusuka ; KOYpl'Y; Uensounck :
paboTHI CTy/ICHTA W3narensckuii Lentp OYpl'Y , 2012. - 37 c.
(http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD1&key=000491096)
DEKTPOHHO- Wponos, 1. E. Mexannka. OcHOBHBIE 3aK0OHBI : yaeOHOe mocobue / 1. E.
66O HAs Wponos ; xynoxHuk H. A. Jlo3unckas. — 15-e uzn. — Mockaa :
1 OjlonoanTenLHas[ crcTeMa JlaGoparopwus 3Hanui, 2021. — 312 ¢. — ISBN 978-5-93208-519-6. —
uTeparypa I— Tekct : anexkTpoHHsI // JIaHb : 37eKTpOHHO-OMOIMOTEUHAs CUCTeEMA. —
Tans URL: https://e.Janbook.com/book/172250 (nara oOpamenusi: 08.10.2021).
— Pexxum mocTtyma: 1uist aBTOpU3. TIOJIb30BaTENeH.
eKTPOHHO- Wponos, U. E. Dnexkrpomarnern3m. OCHOBHBIE 3aKOHBI : ydeOHOE mocodue
- / U. E. Uponos ; xynoxxauk H. A. Jlozunckas. — 12-e u3g. — Mockaa :
1 JlononHuTenpHas CHCTEMa JlaGoparopus 3Hanui, 2021. — 322 ¢. — ISBN 978-5-93208-520-2. —
uTeparypa I — TexcT : aneKkTpoHHBIH // JIaHb : AMEeKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
Mams URL: https://e.lanbook.com/book/172251 (nara o6pamenus: 08.10.2021).
— PexxuM ocTyna: Uit aBTOpH3. IOJIh30BaTENEH.
NEKTPOHHO- Uponos, 1. E. BonHnoBsie nporieccbl. OCHOBHBIE 3aKOHBI : yueOHOE
e nocooue / U. E. UponoB. — 8-e nzn. — Mocksa : JlabopaTopus 3HaHMIA,
JloToTHUTE TbHAS 2020. — 266 ¢. — ISBN 978-5-00101-673-1. — TekcT : 2JIeKTPOHHBIH //
12 crcTemMa
nuTeparypa 3 IATENBCTEA Jlanb : anekTpoHHO-O0MONMMOTEYHas cuctema. — URL:
Mame https://e.lanbook.com/book/135487 (mara o6pamenus: 08.10.2021). —
Pexxum ocTyma: i aBTOPU3. MOIb30BaTENCH.
DEKTPOHHO- Wponos, 1. E. ®usuka makpocucteMm. OCHOBHBIE 3aKOHBI : y4eOHOE
SUGIOTeHAS nocobue / U. E. Mpomos. — 8-e uzn. — Mocksa : JlabopaTtopust 3HaHHIA,
JlononHUTEIEHAS 2020. — 210 ¢. — ISBN 978-5-00101-826-1. — TekcT : 2MeKTpOHHBIH //
13 cucTeMa
nmuTeparypa I — Jlanb : anekTpoHHO-O0uOMMoTeuHas cucrema. — URL:
Mo https://e.lanbook.com/book/135536 (nara oo6pamenus: 08.10.2021). —
Pexxum JtocTyma: s aBTOPU3. TOIh30BATEICH.

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPH OCYLECTBICHNH
0o0pa3oBaTe/ILHOIO NpoLecca

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

Her

[lepedenp UCTIONB3yEMBbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuaibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

Bun 3anaruit ;;; IpeayCTaHOBJIEHHOE IPOrpaMMHOE 0OecIieueHue, UCTIONIb3yeMOe /ISl pa3IMYHbIX
BUJIOB 3aHATHI
JlaGopaTopHBIif MPAKTUKYM "DIEKTPUYECTBO U MarHeTusm", BKJtodaronuii 20
OZIMHAKOBBIX YCTAHOBOK, ITO3BOJISIOIIMX COOUPATh Pa3IMUHbIE JIEKTPUUYECKHE
JIaGoparopusie 339 |cxembl, HEOOXOIUMBIE /IS BHITIOTHEHUS Y4eOHBIX Ja00paTopHbIX padot. s
3aHATUSA (3) |[KaXkao# U3 yCTAaHOBOK IPELyCMOTPEH HAOOP MUHHOJIOKOB: ""CONPOTUBIICHUE

nn rn

", "konzneHcarop", "pe3ucrop", "uHTErparop Toka", "MarueTpon",

[MPOBOJHUKA",
"peppomarnerux", "karymka", "cerneTodnieKTpuk". [{1s BRINOJTHEHUS HEKOTOPBIX

nn




y4eOHBIX JIAOOPATOPHBIX PAOOT, OMMUCAHHBIX B COOTBETCTBYIOIIEM METOTUYECKOM
mocoouu, aynuropusi obopynosana 20 ocuusuiorpadgpamu

JlaGopaTopHbie
3aHSITHS

350
€)

JlaGopaTtopHsIif mpakTukyM "Mexannka. MonexkymnspHas Guznka u
TepMOAMHAMUKA", BKITFOUAIOUTNI yueOHbIe Ta00paTOpHbIC YCTAHOBKH, KaXKIas U3
KOTOPBIX MPEACTABIEHA B IBYX AK3eMIUIsIpax: YcraHoBka Nel. M3yueHue siBneHust
yaapa mapoB (000pyaoBaHKe: 0ANTUCTUYECKUI MasTHUK); YcTaHOBKa No2.
Omnpenenenne CKOpOCTH myiin (000pyI0BaHUE: KPYTHIHBHO-0aNTUCTUYECKUT
MasTHHUK, CEKyHIOMEp, NPYKUHHBIN nuctoier); YcraHoBka Ne3. M3yuenue 3akoHa
TMHAMUKH BPAIIaTeILHOTO IBMKEHHSI C TIOMOIIIBbI0 MasiTHHKa ObepOeka
(o6opynoBanue: masTHuk OOepOeka, CeKyHIOMep, IITaHTeHIIUPKYIb, TUHEHKa,
HaOop rpy3oB); YcranoBka Ne5. OnpezneneHue MOMEHTa HHEPLUH Tea,
CKaTBIBAIOIIETOCS C HAKIIOHHOW MOBEPXHOCTH (000pyIOBaHUE: YCTAHOBKA C IByMSI
HaKJIOHHBIMU TUTOCKOCTSIMH, Ha0Op TeJI, IITAHTeHITUPKY/Ib, CEKYHIOMED);
YcranoBka Ne6. OnpenenieHrne MOMEHTa HHEPIIMK MaXoBHKa (000pyI0BaHUE:
crienMagbHas yCTaHOBKA, TPy3, MTAHTCHIINPKYIb, CEKYHIOMED); YcTaHOBKa No7.
Omnpenenenre yCKOpEeHUs CBOOOIHOTO MaJIeHHsI ¢ TOMOIIHI0 OOOPOTHOTO MasTHUKA
(o0opynoBaHue: 000POTHBIN (PU3MUECKUI) MAsSTHUK, CEKYHJIOMED); YCTaHOBKA
Ne8. IIpoBepka 3akOHA COXpaHEHHUsI MOMEHTa UMITylbca (000pyI0BaHuE:
crienMagbHas yCTaHOBKA, CEKYHIOMeED, JTuHelka); YcTtanoBka Nel2. Mzydyenue
3aTyxaronux koaebanuii (obopynoBanue: GU3NIECKUl MasSTHHUK, CEKYHIOMED);
YcranoBka Nel6. Onpenenenue OTHOIIEHUS TEIUIOEMKOCTEN BO3IyXa
(obopymoBaHue: YCTaHOBKA, COCTOAIIAS U3 CTEKISTHHOTO OaioHa, MAaHOMETPa,
KOMIIpeccopa; CeKyHaomep); s onmpeneneHuss MacChl OTAEIBHBIX SJIEMEHTOB
1a00paTOPHBIX YCTAHOBOK B TAOOPATOPUU UMEETCS JIBE Maphl SIEKTPOHHBIX BECOB.
[lepBas mapa BeCOB MCTIOIB3YETCS I U3MEPEHHS TPY30B MACCOU MOpsIKa
HECKOJIBKUX KMJIOTPAMMOB C TOYHOCTBIO OJIMH IpamM, BTopas - 17 rpy30B 10 400
rpamMm ¢ TO4HOCTHIO 0.1 rpamma.

JlaGoparopHsble
3aHATHSA

348
€)

JlaGopaTopHsbli mpakTHKyM "OnTHKa, aTOMHAas U g]epHast pu3uka', BKIIOYAIOIIHNM
clenyrolre yueOHble 1a0opaTOpHbIE YCTAHOBKHU, KaXk/1as U3 KOTOPBIX
MpeACTaBIeHa B IBYX dk3eMIuisapax: YcranoBka Nel. Onpenenenue paamyca
KPUBU3HBI JINH3BI (000pYIOBaHHUE: U3MEPUTEITHHBIH MUKPOCKOI C OCBETUTENIEM,
TMH3a, CTEKIJISTHHAS TUIAaCTUHKA); YcTaHoBKa No2. M3sMepenue JyMHbI CBETOBOM
BOJIHBI (000pYyAOBaHNE: OCBETUTENH, OJOKH MUTAHUS, IIIKaja C MIENbIO,
nudpakiroHHas perieTka); YcranoBka Ne3. M3mepenue mokazatesis mpeaoMIeHUs
BO3/1yXa (00opynoBaHue: HHTEPHEPOMETp, MAHOMETP, MIOMIIa, OCBETUTEIND);
YcranoBka Ne4. OnpeneneHue yriia MoJHOM MOJISPU3alUK U TTPOBEPKa 3aKOHA
Maroca (000pyioBaHue: MONSIPU3ALNOHHAS YCTAaHOBKA, TAIbBAHOMETP,
MOHWXAIONTUH TpaHchopMaTop ¢ peoctarom); YcranoBka Ne6. Omnpenenenue
MOTJIOIIATENbHOM cI0COOHOCTH Bodb(hpama (000pydOBaHUE: TaMIla HaKaJTUBaHMUS,
MUPOMETP C "Hcue3aroneil HUThIO'", aMIIepMETP, BOJIBTMETD); YCTaHOBKA
Nel0.13yuenue anbda-pacmnana (00opynoBaHUe: KOHTEHHEP C paJlOaKTUBHBIM
[penapaTroM, MEXaHU3M MEePEeMEICHHs, OJIOK JIETEeKTUPOBAHUS, CYETUUK

UMy IbCOB); YcTanoBka Nell. MisMepeHre BepXHeii TpaHuIbl SHEPTUH OeTa-
cnekTpa (00opyqoBaHKEe: KOHTEHHED C paiOaKTUBHBIM IIpenapaToM, Kaccera ¢
MOTJIOTUTETIEM, OJIOK AETEKTHUPOBAHUS, CIETUYMK UMITYIIbCOB); YcTaHOBKa Nel2.
M3mepenne TeMneparypbl U CTEIIEHH Y€PHOTHI Tela METOAOM CIIEKTPaIbHBIX
OTHOIIIEHUH (000pY/IOBaHME: IBYXUYACTOTHBIA PETUCTPATOP TEIIOBOTO U3TYUYEHUS);
YcranoBka Nel3. UccnenoBanue BHenHero ¢pororddexra (o0opyaoBaHue:

MOy IbHBIN YU4eOHBIN KOMIUIEKC B cOCTaBe uccienoBatenbekoro crenaa C3-OK01,
OJIOK MTUTaHUs, OJIOK aMIepMeTpa-BOJIETMETPA U COCTMHUTEIBHBIX POBOIOB

Jlexknuu

204

(3r)

JIOKyMeHT-KaMepa U IpOeKTop (MU T0CKa U Mel)




