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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
clenyomue noapasaensl: "MarautHoe nose", "OIeKTpoMarHuTHas MHIyKIus'",
"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)

OIIK-7 criocoOHOCTBIO IPEACTABUTH a/IEKBATHYIO
COBPEMEHHOMY YPOBHIO 3HaHUI1 HAyYHYIO KapTHHY
MHpa Ha OCHOBEC 3HaHUS OCHOBHBIX HOHOH(CHHﬁ,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U
MaT€MaTHUKU

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

YmeTb: 1. [IpuMeHsTs GU3NKO-MaTeMaTHIeCKHe
METOZBI JJIs1 PELEHUS IPUKIIAIHBIX 3a1a4. 2.
[TpumensaTh PrU3HKO-MaTeMaTHYECKUE IPHEMBI U
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pa3IM4YHBIX 00nacTel mpogeccuoHaNbHOM
neaTenbHOCTU. 3. [IpuMeHsITh HayuHYI0 anmnapaTrypy
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. HaBbikamu pelieHus 3aaad u3
pa3INYHbIX o0nacTel (U3MKU, TPOBEICHUS
(bU3NYECKUX SKCIIEPUMEHTOB

3. Mecro aucuuninHbl B ctpykrype OII BO

[TepeueHb MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

Her

b.1.24 MarepuanoBeaeHue,

b.1.25 DnexkTpoTexHUKa U AIEKTPOHUKA,

B.1.05 ITpukiagHas MexaHuKa CIUIOIIHBIX CPEI,
b.1.34 ®u3uka B3pbIBa U yAapa,

/1B.1.06.01 ®usnyeckne 0OCHOBBI YCTPOUCTBA U
(YHKIIMOHUPOBAHUS CTPEITKOBO-ITYIIIEYHOTO
Boopy-xenus (CIIB),

B.1.03 Dxomorus,

/1B.1.06.02 ®usnyeckne OCHOBBI YCTPOUCTBA U
(YHKIIMOHUPOBAHUS apPTUILIEPHIICKOTO U PAKETHOTO
BOOPYKCHHUS,

b.1.17 Teopusi MexaHU3MOB 1 MallIuH,

b.1.32 OCHOBBI OAITTUCTUKH U a3POTUHAMUKHI
CPENCTB MOPaKEeHMUS,

b.1.19 Mexanwnka >KUJIKOCTH U ras3a,

b.1.23 be3omacHOCTD KU3HEACATCIILHOCTH,
b.1.29 TepmoannaMuka 1 Terionepeaaya,
[Ipon3BoACTBEHHAs TPAKTHKA, KOHCTPYKTOPCKAs

npaktuka (10 cemectp)

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINH:
Her

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6mas TpyaA0€eMKOCTh TUCHUILUIMHBI cocTaBiseT 12 3.e., 432 u.

Buy yuebHol paboTh

PaCHpeI[eJIeHI/Ie o ceMeCcTpam
Bcero B Hacax

4acoB Homep cemectpa

2 3




OO6mmast TpyI0EMKOCTh AUCIIUTLITNHBI 432 216 216

Ayoumopnvie 3aHAmMusL: 192 96 96
Jlexruu (JI) 96 48 48
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (MJIH) JIPYTHE BHIbI

ayuTOpHbIX 3aHsaTHi (I13) 48 24 24
JlaGoparopubie paboTsI (JIP) 48 24 24

Camocmosmenvuas paboma (CPC) 240 120 120
OdopmiteHrE OTYETOB O yU4eOHBIM JIA0OPATOPHBIM

pa60(fa1\1: y patop 40 20 20
[TonroToBka K 3K3aMeHY 72 36 36
[ToaroroBka K JIEKIUSAM-KOHCYJIBTALUSIM 60 30 30
Pemienue TUIIOBBIX TEKCTOBBIX 3a/1a4 68 34 34

By uToroBoro KOHTposs (3auet, Aud.3a4yeT, Sk3aMeH ) - JK3aMeH IK3aMeH

5. Conep:kaHue QMCUUIIMHBI

No O6beM ayIUTOPHBIX 3aHITUN MO BUJIaM B 4acax
HaumenoBanue pa3ienoB AUCIUILUIMHbBI
pasnena Bcero JI 113 JIP
1  |Mexanuka 32 12 10 10

2 |MexaHuuecKkue KoJieOaHUs U BOJHBI 18 12 2 4

3  |MonekynsipHas GpU3MKa ¥ TEPMOAUHAMUKA 22 16 4 2

4 [DneKkTpu4ecTBO U MarHeTU3M 62 32 14 16

5 |CneumanpHas TEOpHsI OTHOCUTEIBHOCTH 4 4 0 0

6 |OnTuka 22 8 6 8

7  |KBaHTOBas usnka 18 6 8 4

8  |AtomHas u snepHas pusuka 14 6 4 4

5.1. Jlekuuu
Ne Ne Kox-
HanmMeHnoBaHMe Ui KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHS BO
NEeKIUH|pa3aeIia
4acoB
Beenenue. [Ipenmer pusuxu. CBa3b GU3MKH ¢ IpYrUMHU HayKaMu U puiocopuei.
MeTtonbl pu3ndeckoro uccieqoBanus. MexaHuka Kak pasaena GU3nKH.
Kunemarnka, OCHOBHbIE MTOHATHUS (CUCTEMA OTCUETA, IEPEMEIIEHUE, CKOPOCTh,

1 1 yckopenue). [lnockoe nmxenne. HopmanbHoe, TaHT€HIIMAIBHOE U MTOJIHOE )
YCKOpEeHHE MaTepuanbHO Touki. KnHeMaTuka BpaniaTesibHOrO ABUKEHUS
MaTepUaIbHOM TOYKHA BOKPYT HEMOABUKHOU OCH. CBSI3b MEXAY JTUHEUHBIMU U
YIJIOBBIMH XapaKTEPUCTUKAMU JBUKEHUsS. BBIBO KHHEMATHUECKOTO YpaBHEHUS
PABHOIIEPEMEHHOTO JIBH)KECHHUS.

JlnHaMuKa Kak pasaen GuU3NKy, OCHOBHAS 3ajlaya TUHAMUKH. 3akoHbl HproTOHA.
OcHOBHBIE CHIIBI B MEXaHHKe (TpaBUTALIMOHHOE B3auMojelicTBre, cuina Kynona,
CHJIa TPEHHSI CKOJIBKEHHUS, CHJIa YIIPYTOCTH, CHJIa COTIPOTHBIICHHUS TIPU JIBIKEHUH B

2 1 [ra3ax u xugkocTsx). UMiynbc MaTepralbHOW TOYKH U MEXaHUYECKOM CUCTEMBI. 2
(OCHOBHOE ypaBHEHHUE JUHAMHUKNA MATEPUATIBHON TOYKH. 3aKOH COXPAaHEHUS
MMITYJIbCA MEXaHUYECKOM CUCTEMBI. YpaBHEHHE JIB)KEHUS TeJla IEPEMEHHOM
MAacCBhl.

Heunepuuanbaslie cuctemsl orcuera. Cuinel nnepuuu. [lonstue sneprun. Pabora

3 1 |cunbl, MomgHOCTE. KMHETHUYECKAs M IOTEHLIMAJIbHASI SHEPTUU MEXaHUYECKOM 2
cucteMbl. [loHsITHE KOHCEPBATUBHBIX M HEKOHCEPBATUBHBIX (JIMCCUTIATUBHBIX) CHJI.

4 1 CBs13b MEXIY NOTCHIIMAJIBHON 3Hepmel?101/1 cuioi. BeiBox MaTeMaTH{eCKHX >
BBIPXKEHH JIJIs1 pacyeTa MOTEHIIMAIbHOW SHEPTHH B M0JIE€ OAHOPOIHON CUIIbI




TSOKECTU U CUJIBI YIPYTOCTU. 3aKOH COXPAHEHUs MOJIHOM YHEPTUU MEXaHUYECKOM
cucteMsl. [ paduueckoe npeacTaBiaeHHE MOTSHIIMATBHON U KUHETUUECKON YHEPTUN
MEXaHUUYECKOM CUCTEMBI.

Mexanuka TBepaoro tesna. MomeHnt nnepuuu. Teopema Iltelinepa. MOMEHT CUIIBL.
MOMEHT UMITYJIbCa MATEPUAIBHON TOYKH U MEXAHUYECKOW CHUCTEMBI. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKOW CUCTEMBI. YPaBHEHU JUHAMUKHU
TBEpAOTro Tejaa. MOMEHT UMITyJIbCa TBEPAOTO Tela OTHOCUTEIBHO HEMOABUKHOMN
OCHU. YpaBHEHUS JUHAMUKH TBEPJOIO TEJIA B CIIy4ae IJIOCKOIO JIBUKEHUS.

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

Mexanndeckue konebanus. CBoOOIHbBIE KoeOaHus. ['apMoHMUecKre KOJICOaHMsI.
JluddepeHnmaabHOE ypaBHEHUE TApMOHUYECKUX KOJICOaHUH U €T0 PEIIeHUE.
OcHOBHBIE TIOHATHUS (AMIUTUTY/IA, TIEPUOT, 4aCTOTa, (haza KoJIeOaHuid).
[‘paduueckoe npeacTaBieHHe TAPMOHINYECKHUX KOJieOaHuii. 3armnch ypaBHEHUS
Kos1e0aHMii B KOMIUIEKCHOH (opme.

MexaHn4ecKue rapMOHUYECKHe KoJeOaHusl MaTepHaIbHOW TOUKH (CKOPOCTH,
YCKOpEHHUEe, KHHETHUYEeCKas ¥ MOTeHIMaIbHast sHeprun). [IpyxuHHbIH,
bu3nueckuii, MaTeMaTH4eCKI MasiTHUKH.

CBobonHbIe 3aTyXatomue konebanus. JuddepenmanbsHoe ypaBHeHHE
3aTyxaronux KojaeOaHui U ero peleHue. AMIUTUTY 1A 3aTyXarolIuX KoieOaHui,
BpeMs peJlakcalyu, JorapupMUIecKiii JeKpeMEeHT 3aTyXaromuX KojaeOaH .
Jlo6poTtHOCTB. ['padmueckoe n300pakeHne ypaBHEHHUS 3aTyXalOMINX KOJIeOaHUH.

10

CBoOoaHbBIE 3aTyXarolIKe KojaeOaHus Npy>KMHHOTO MasgTHUKA (TIpuMep
3aTyxaronux kojebanuit). Beinyxxnennsie konebanus. Juddepenmansnoe
ypaBHEHHE BbIHYX/ICHHBIX KojeOaHuil u ero pemenue. ['papuueckoe
NpeACTaBIeHNEe YPAaBHEHUS BBIHYKAEHHBIX KOJIeOaHuUI.

11

3aBUCUMOCTb aMILTUTY/Ibl BBIHYKAEHHBIX KOJIEOaHUI OT YacTOThl BHEIIHEH
MEPUOANIECKOM CHITHI (Tpaduaeckoe n300pakeHne ITOM 3aBUCUMOCTH ). SIBIIeHHUE
pe3oHaHca. Pe3oHaHCHBIE aMIUTUTY/Ja ¥ 4acTOTa KoJIeOaTeIbHOW cCUCTeMBL. BOITHBI.
[TonsiTve cruIONIHOM cpenpl. Ypyrue (MexaHuueckue Boibl). ['apmoHnyeckue
ynpyrue BojaHbl. [ToOHATHS [UIMHBI BOIHBI, BOTHOBOHM IIOBEPXHOCTH, BOJTHOBOTO

¢dponra.

12

[Tonsitre Oeryiel BOMHBL. YpaBHeHHE Oeryiei BomHbl. Pa3a BomHBL. CBS3b
MeX1y TIepuoIOM KoJIeOaHU! TOUEK Cpefibl, CKOPOCThIO PaCIPOCTPAHEHUS U
JUITMHOW BOJIHBI. YpaBHEHHUE IJIOCKOM U chepruuecKoil BOJIH B KOMIUIEKCHOM (hopme.
dazoBas ckopocTtb. Juddepennmnanbaoe ypaBHeHHE OETYIIEH BOTHBI.

13

MonekynsapHas pu3nka u TepMoauHaMUKa, BBeAeHHE. CTaTUCTUIECKUNA U
TEPMOJMHAMUYECKUI TTOAXOBI 1JIs1 U3YyYEHUS CBOMCTB CUCTEM, COCTOALLUX U3
Oonbioro ymucna yactull. ONbITHBIE 3aKOHBI UACAIBHOTO ra3a (3akoHsbl [ eil-
Jlroccaka u boiinsg-Mapuotra, 3akoH ABorajpo, 3akoH JlansroHa). YpaBHeHuUe
MenneneeBa-Kiaiinepona. [loHsiTue 0 koiMuecTBe BEMIECTBA U MOJISIPHOM Macce.

14

BbIBOJI OCHOBHOTO YPaBHEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH JIIsSt
ucaIbHOrO raza. CpenHeKkBaipaTUyHasi CKOPOCTh, KHHETUYECKAs SJHEPTUs
MOJIEKYJIbl OTHOATOMHOTO ra3a. CBs3b MEXIy TEMIEPATypOoil ra3a U KHHETHUECKOI
pHepruei Mosiekyn rasa. Pacnpenenenre MakcBesuia mo CKOPOCTSIM CBOOOIBI.

15

BriBo 6GapoMeTpudeckoit popMysibl (3aBHCUMOCTD JaBJICHHS T'a3a OT BHICOTHI B
M0JIE OJTHOPOIHOM CHIIBI TSKECTH) U pactipeneicHust boiabiimana. CBsi3b MEXITy
OCHOBHBIMHU XapaKTEPUCTHUKAMH MOJICKYJIIPHO-KUHETUYECKON TEOPHH T'a30B
(mmHOM cBOOOIHOTO TTPOOETa, CPEAHEH TEIUIOBO CKOPOCTHIO U CPETHUM YHUCIIOM
CTOJIKHOBEHHI MEX,Ty MOJICKYJIAMH).

16

SABneHus nepeHoca (TerIonpoOBOAHOCTb, TUD(Py3Hs, BA3KOCTh). 3aKOH
pacnipeaciiCHusd KUHETUYECKOU OHEPTHUU MOJICKYJI Ira3a 1o CTCICHAM CBO60,Z[LI.
BHyTpeHHSIs SHEpTHs, BHYTPEHHSSI SJHEPTHUs HIeaIbHOTO Ta3a. [lepBoe Hauano

TCPMOJIMHAMUKH.




17

Pabora raza npu nu3meHeHUN ero o0bema. TermnoeMKoCTh (TeII0eMKOCTh TTPH
MOCTOSTHHOM JIaBJIEHUU U MPH MOCTOSHHOM 00BEME JIJIsl MIealIbHOTO Tasa,
ypaBHeHue Maiiepa). [Tokazarens anuabarsl. [IpuMeHeHne epBoro Havyana
TEPMOJAMHAMUKH K U30IpolieccaM (M30TepMUUECKU, N300apuyeCKUid,
M30XOPUUECKUIN MTPOIIECCHI B UJI€AJIbHOM Ta3e).

18

AIII/Ia6aTI/IqCCKI/II71 n HOHHTpOHHLIﬁ mponeceChl, MPUMCHCHUEC IICPBOI0 HavYaJ1a
TCPMOJAUHAMUKHA I a)ma6aTquCI<0ro mponecca B u€ajibHOM Ia3c.

19

TepmoanHamuueckue HUKIbl. OOpaTuMble 1 HEOOpAaTUMBbIE TPOLECCHI. DHTPOINHUS
TepMoarHaMudeckor cuctemsl. HepasencTBo Knaysuyca. OHTponus naeajibHOTo
rasa. @opmyna bonbuMana i sHTponuu. Bropoe Hauano TepMOIUHAMUKH.
Tperbe Hauasio TepMogHaMuKu (Teopema HepHera-Ilnanka).

20

TernoBble ABUTATENN U XOJIOAWIbHBIE MaliHbl. Teopema Kapno. [{ukn Kapho,
KII/ uukna Kapho.

21

DJIEKTPUUECTBO, BBEICHUE (TUIIBI 3apsJI0B, TUCKPETHOCTD NIEKTPUUECKUX
3aps0B, IIEKTPU3aLKs, 3aKOH COXPAHEeHHUS 3apsja, Kilaccu(uKalys BeuecTB M0
KOHIICHTpAIMK CBOOOIHBIX 3apsiaoB). 3akoH Kynona. HamnpsixkeHHOCTB
HIIEKTPUYECKOTO oJis. JIMHUM Hanps>KeHHOCTH AnneKTpudeckoro nosst. [lonarue
OIHOPOAHOTrO oy, [IpuHIUI Cyneprno3uuyu nojiei.

22

[ToTok BekTOpa HAMPSKEHHOCTH AeKTprueckoro noiist. Tepema [Maycca s
pIIeKTpocTaTndeckoro mois. [IpuMeps! ucrons3oBanus TeopeMsr ['aycca st
pacyeTa dIEeKTPUUYECKOro most (0eckoHeuHast 3apsKeHHasl MII0CKOCTh, JIBE
napauleIbHbIe O€CKOHEUHBIE 3apsHKEHHBIE IUIOCKOCTH, 3apshKeHHAs cepraecKast
MOBEPXHOCTh, 00BEMHO 3apsKEHHBIH 11ap, OECKOHEUHBIN 3apsKEHHBIN HMITUHAP U
HUTB).

23

Pabora 1o nepemeleHuto 3apsaa B anekTpudeckoM nose. Lupkynsaus
HaNpPsKEHHOCTH 3JIEKTpUYeCcKoro nodjs. [loreHunanbHas 3Heprus 3apsiaa B
pIIeKTpUUecKoM nose. [ToTeHnunan anexTpuyeckoro mosi, Co31aBaeMoro TOUYeUYHbIM
3apsOM.

24

HanpsikeHHOCTD MoJIsl Kak TpaJueHT MOTEHIIMAIa 3TOTO MO B 3aJJaHHON TOUKE.
[loHsITHE HKBUMOTEHIIMAIEHON TOBEPXHOCTU. DIECKTPUUECKUI TUIIONb.
Jusnextpuk. Tunsl AudaekTpukoB. [lonspuzamus qusneKkTpukoB. Bubt
MOJISIPU3ALMU UAIEKTPUKOB. BEKTOp NMOJISIPU30BaHHOCTH, €TI0 CBSI3b C
HaIPs>KEHHOCTHIO BHEIIIHETO 3JIEKTPUYECKOTo 1mosisi. HanpsskeHHOCTh
PIIEKTPUYECKOTO TOJISA B IUDIICKTPUKE.

25

Bekrop anekrpudeckoro cmemenus. Teopema ["aycca 1u1st 2J1€KTpOCTaTHYECKOTO
10JIs B IUAJIEKTPUKE. DJIEKTPUUECKOE 110JI€ Ha TPaHMILIE ABYX JAUAIEKTPUKOB.
CerHeToaNeKTPUKH. DIEKTPUUECKHUM TOMEH. SIBIeHNE rUcTepe3nca B
CerHeToNIeKTpHUKax. [IpOBOTHUKH B AJIEKTPUUECKOM TIOJIE.

26

DJIeKTpUUYeCcKasi EeMKOCTh YEAMHEHHOTO NMPOBOAHMKA. EMKOCTH MpoBoAsIIero mapa.
KoHeHcaTopbl. DIIEKTPOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHZIeHcaTopa. EMKOCTB OaTtapen KOHAEHCATOPOB. DHEPIUsl CUCTEMbI
HENOJBY)KHBIX AIEKTPUYECKUX 3aPsII0B. DHEPTUS YEAUHEHHOTO 3apsKEHHOTO
MPOBOJIHUKA. DHEPTUsl 3apsHKEHHOTO KOHIEHCAaTopa. DHEeprust
PIIEKTPOCTATUYECKOTO TOJIS.

27

JNEeKTpOAMHAMUKA, BBEJICHUE (TIPeIMET NEKTPOAUHAMUKH, JEKTPHUUECKUH TOK,
CUJIa TOKa, IJIOTHOCTh TOKA). MIcTOUHMKH TOKa. DnIeKTpoaBmxKyIas cuia. CBs3b
MEXy SJIEKTPOABIIKYIEH CUIION U HaNpshKeHHEM. 3akoH OMa 11 OHOPOJHOTO
y4acTKa Lenu. 3aBUCUMOCTb COIPOTUBIICHUSI IPOBOJJHUKOB OT TEMIIEPATYPHI.
PaboTa 1 MouIHOCTh TOKa. 3akoH Jlxoyns-JleHna.

28

3akon Oma 111 HeoqHOpOAHOTO yuacTka mnen. [IpaBuna Kupxroda mis
DIIEKTPUUECKHUX Ieneil. MarHuTHoe 1moJie, BBeJleHue (MCTOYHUK MarHUTHOTO MOJI,
DIIEMEHTAPHBIN KOHTYP C TOKOM, ITPaBUJIO MPABOTO BUHTA, HAIIPaBICHUE
MarHUTHOTO T10JIsl, MATHUTHBI MOMEHT PaMKH C TOKOM, MarHUTHasl MHYKIIUS,
JTUHUY MarHUTHOW WHTYKIIUH).




29

3akoH buo-Casapa-Jlannaca. 3akoH CyNepHo3ULIMH U1 MArHUTHOTO MOJIs. 3aKOH
Am1iepa, IpaBUJIO JIEBOM PYKH ISl ONIPEICIICHUS HAIIPABJICHUS CUJIbI AMIiepa.
[Tpumep cuita B3aUMOACHCTBUS MEXKIY IByMsi O€CKOHEUHBIMU POBOAAMU C TOKOM.
MarsauTtHoe 1osie ABUXKYIIerocs 3apsiia.

30

JleficTBME MarHUTHOTO MO HAa JBUXKYLIUCS 3apsn (cuna Jlopenna). Ddpdexr
Xoina. Llupkyssiys BeKTopa MarHUTHON MHYKIIMK B BaKyyMe (3aKOH TOJIHOTO
Toka). [Iprmep nprMeHeHus: TeopeMbl 0 HIUPKYISIMU BEKTOpa MarHUTHOM
WHTyKIIUH — pacyeT MarHUTHOTO I0JIs1 OT O€CKOHEYHOTO MPOBOJIA C TOKOM.

31

MarauTHOE I10JI€ COJICHOUIa 1 TOpoHuaa. TeopeMa Faycca AJIsI MAaroHuTHOT'O I1OJIA.
Pabota 1o NEPEMEIICHUIO ITPOBOAHHUKA Y KOHTYpa C TOKOM B MAarHuTHOM II10JIC.

32

SIBneHne anekTpoMarHUTHOM MHAYKUMU. OnbiTel @apajes, 3akoH Papajes.
[TpaBuiia JIeHna 11 onpeaeneHus HalpaBlIeHUs HHIYKIIMOHHOIO TOKa. BbIBO
3axkoHa Dapajes U3 3aKOHA coOXpaHeHUs dHepruu. [IpakTnueckoe MpuMeHeHne
SIBJICHUS DJICKTPOMArHUTHOW MHTYKIMHU (3JI€KTPOTreHepaTophl).

33

[loHsiTHEe MHAYKTUBHOCTHU MPOBOJSIIETO KOHTYpa. [IpuMep — MHAYKTUBHOCTh
colieHoua. SIBnenue caMonHAyKiuu. [Iprmep — TOK B IpOBOASIIEM KOHTYpE IIpH
3aMbIKaHUU 1IeTH. B3anMHast HHIYKIUS IByX MPOBOISIINX KOHTYPOB.
[TprMeHeHrne B3aMMHON HHIIYKIIUHU (TpaHC(HOPMATOPHI).

34

OHEeprust MarHUTHOro 1osist. [Ipumep — s3HEprust MarHUTHOTO TOJISI BHYTPU
coneHousa. O0ObeMHasl JIOTHOCTh SHEPTUM MAarHUTHOTO MOJIsl. MarHuTHbIE
cBolicTBa BenecTBa. I unoresa Ammnepa. Kimaccuueckoe o0ObsicHeHUE
HaMarHWYeHHOCTHU BenlecTBa. BekTop HaMarHmueHHOCTH. MarHuTHoe 1nose
BHYTpH Maruetuka. basoas kinaccudukaiys MarHeTHKOB.

35

DeppoMarHeTHKH, OCHOBHBIE CBOMCTBA. 3aBUCMOCTh MAarHUTHON MPOHULIAEMOCTH
dbeppoMarHeTka OT HAMPSHKEHHOCTH BHEITHETO MarHUTHOTO ToJist. SIBineHue
MarHUTHOTO rucTepesnca B peppomarneTrkax. Touka Kropu. JlomenHas
CTPYKTypa (GeppOMarHeTUKOB. SIBJIE€HHE ANEKTPOMATHUTHBIX KOJIEOaHUI.

M neanbHblil KonebaTenbHbId KOHTYp. Da3bl KosiebaTebHOro npouecca B
uaealbHOM KosiebarensHOM KoHType. JnddepennmanbHoe ypaBHeHHe
HIIEKTPOMArHUTHBIX KOJIEOAHUH U €ro peleHue B Ciiydae HJeanbHOro
KOJIe0ATEIIbHOTO KOHTYpA.

36

KoneGarenbHbI KOHTYp ¢ conpoTuBieHreM. Jnddepennuansnoe pemenne
3aTyXarolMX EKTPOMAarHUTHBIX KojieOaHui u ero pemienue. [lepuonuueckuii u
ArepUOoANYECKUI MPOIECCH B KoJleOaTeIbHOM KOHTYpe (Tpaduueckoe
n3o0paxenue). [lepemennsiii Tok. Pesuctop, katyiika U KOHAEHCATOp MpU
MOAKJIIOYCHNHU K HCTOYHUKY TIEPEMEHHOTO TOKa (IT0 OTAENBHOCTH, (pa3oBas
nuarpamMma HarnpsbkeHus). Pezonanc Hanpspbkenuit. Pesonanc TokoB. MomHOCTh
[EPEMEHHOTO TOKa.

37

CrnernuanbHasi TEOpUsi OTHOCUTEIIBHOCTH, BBEIEHHE (IPUHIIUIT OTHOCUTEIbHOCTH
["anuiies; onbITHBIE (DaKThI, MPOTUBOPEYAIIME KJIACCHUECKUM MPEACTABICHUSIM O
MpoCTpaHCcTBe U BpeMeHH). [locTynaTel criennanbHON TEOPUNU OTHOCUTEIIBHOCTH.
[IpeobpazoBanus Jlopenna. Crnencteus u3 npeodpazoBanuii JlopeHma
(0IHOBPEMEHHOCTH COOBITHH B pa3HBIX HHEPLUHUANBHBIX cucTemMax otcueta (MCO),
TMTEIBHOCTH cOOBITHI B pa3Hbix NCO, niuHa Ten B pasasix MCO,
PEJIATUBUCTCKUM 3aKOH CJIOKEHUSI CKOPOCTEN).

38

I/IHTepBaJ'I MCKOAY coObITHsIMH. OCHOBHOM 3aKOH peJ'DITI/IBI/ICTKOI\/'I JUHaMHUKHN
MaTepPIaHBHOfI TOYKH. 3aKOH B3aHMMOCBSI3H MAacChl U OHCPIUH.

39

BonHoBas ontuka, BBeZieHUE (BOTHOBASI IPUPO/IA CBETA, ypaBHEeHUsT MakcBesuia
17151 SIEKTPOMArHUTHOTO TI0JIs, BOJIHOBOE YPAaBHEHUE JJIs AJIEKTPOMAarHUTHOTO
moJisi, BEKTop YMoBa-lloiTuHra, mokasareinb IpeoMIICHUS CPEAbL, ITTMHA BOJIHBI
CBETA B BEIIECTBE, ONTHUYECKUN MTyTh JIEKTPOMarHUTHON BOJIHBI, CBS3b MEXY
(azoi 37eKTPOMarHUTHOM BOJIHBI U MTPONJEHHBIM IIyTeM). OCHOBHBIE 3aKOHBI
reOMETPUYECKON ONTUKH (3aKOHBI OTPAXKEeHUS U TipenomieHus ). [TorsTus
KOT€PEHTHOCTH, MOHOXpOMAaTHU3Ma BOJHOBBIX TporieccoB. CyMMapHasi aMIUIUTYya

OT JIBYX KOI'CPCHTHBIX MOHOXPOMATHYCCKUX BOJIH. I/IHTCp(l)epeHI_[I/IH, YCJIOBHUEC




Ha6JHOI[eHI/I$I MAaKCUMYMOB U MUHUMYMOB HHTCHCUBHOCTH PEC3YJIIBTHPYIOLICTO
QJICKTPOMArHUTHOI'O U3TY4YCHUS.

40

JKCTIepUMEHTAJIbHbIE METO/IbI HAOIOICHNS HHTEP(EPEHIINHN B BUIUMOM CBETE
(ombIT FOHra, 3epkana u ounpuzma Openens). Pacuer nntepdepeHnonHON
KapTHHBI JIJIS1 3TUX METONI0B. PacueT nHTepdepeHInOHHON KapTUHBI B TOHKUX
ruieHkax. arepdepomerpsl.

41

Jludpakuus. [Ipunuun [oiirenca-®penens. Meron 300 @penens. Judpakuns
®peHens Ha KpyIJIoM oTBepcTuu U nucke. Judpakunsa @payHrodepa Ha o1HOM
eI U Ha TUQPPAKIIMOHHON pelIeTKe.

42

[Tonsipuzanus cBeta. ECTeCTBEHHBIN M MOISIPU30BaHHBIN CBET. Buibl
[OJIApU3aLUK, CTEeNeHb nospu3anni. [lonsapusaropsl, 3akoH Mantoca.
[Tonsipu3arus cBeTa MpU OTPAKESHUHU OT TPAHMIIBI Pa3fiena IByX JTUAICKTPUKOB
(3akoH bprocrepa). [IBoiiHOE TydenperoMiIeHHe, MOJSIPU3aIMOHHBIEC TPU3MBI U
MTOJIIPOUIBI.

43

TennoBoe uznyuenue, ero npupoga. OCHOBHbIE XapaKTEPUCTUKH TEILIIOBOTO
W3Ty4eHus (CIeKTpaibHasl INIOTHOCTh SHEPTETUUYECKON CBETUMOCTH,
CIIeKTpaJIbHAs TOTJIoNMaTeNbHas CIoCOOHOCTD). 3akoH Kupxroda mis TerioBoro
u3nydeHus. 3akoHsl Credana-bonsivana u Buna. @opmynel Penes-/xunca u
[1nanka.

44

Buemnuit gportoanextpuueckuii 3¢ ¢dekt. 3akoHsl BHeUIHero potosddexra.
Dopmyna DitHinTeiHa 11t BHemHero ¢orodddexra. KpacHas rpanuna
dbotorddexra, 3anepuBaromuil moTeHIMaN. Macca u UMIysibe PoToHA, TaBJICHUE
cBeta. Jpdexr Komnrona u ero reopetudeckoe 0ObICHEHUE.

45

KopnyckynsapHo-BosiHOBOM qyanusM. ['unoresa ae bpoiia. CootHomeHne
HeomnpeaeneHHocTeld. BonHoBas pyHKIMS U €€ CTaTUCTUYECKUI CMBICI.
YpasHenue llIpenunrepa. [IpuHIUI IPUYMHHOCTH B KBAHTOBOM MEXaHHUKE.
[Tpumepsl npumenenust ypasHenus Llpennnrepa (cBoOogHast yacTulla, YaCTHUIIA B
«OECKOHEUHOW» MOTEHIMAIBLHOMN sIMe, TPOXOKICHUE YaCTHUIIbI CKBO3b
MOTEHUUAIbHBIN Oapbep, TMHEWHBIN rapMOHUUYECKUI OCLUIIIATOP).

46

Teopust atoma Bogopoza 1mo 6opy. JIuHeiuaTeiii CieKTp aTroMa BOJI0po/Ia.
[Toctynarsl bopa. Cniektp aroma Bogopoaa no bopy. AToM Bogopoaa B KBAaHTOBOMH
Me€XaHUKe, KBAaHTOBBIE YHCTa. 1s-cocTosiHME aToMa Bojopoa. CIMH IEKTpOHA.
[TpyHIIUIT HEPA3TUYUMOCTH TOXKAECCTBEHHBIX YacTHIl U ipuHLuI [laymy,
pacnpeziesieHue 3JEKTPOHOB B aTOMeE 110 cocTogHUAM. [lepuonnyeckas cuctema
hrieMeHTOB MeHeneena.

47

Pa3mep, cocTa u 3aps aToMHOTO szipa. MaccoBoe u 3apsiioBoe uncia. Jledexr
Macchl U SHEpPIus cBa3M siipa. CIMH A1pa, SAEPHbI MarHUTHBIN PE30HAHC.
SInepHble CUIIBI, MOZIETH siipa. 3aKOH PaIMOaKTUBHOTO pacmnaja, anbda-pacnaf,
Oera-pacnaj. ['aMmMa-uznydeHue.

48

KocMuueckoe uznydenre. MIooHbI U UX cBOWCTBA. Me30HBI U UX CBOWCTBA. TUIIBI
B3aUMOJICHCTBUS AJIEMEHTAPHBIX YaCTHILl. YacTUIIbI U aHTUYACTULIBI. [ UTIEpOHBI,
CTPAHHOCTH M YETHOCThH IEMEHTapHBIX YacTull. Kiaccudukamus sneMeHTapHbIX

HaCTHII.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne
3aHATUA

Ne

pasaciia

HanmenoBanue unmn KpaTKOC COACPIKAHUC MPAKTUICCKOI'O 3aHATHA, CCMUHApa

Kon-Bo

qaCoB

1

KunemaTnka MOCTYNaTCJIbHOT'O ABUKCHUSA

Kunematnka BpamaTcJIbHOTO ABMXCHUA

I[I/IHaMI/IKa MOCTYNAaTCJIbHOTO IBUKCHUA

[\

J/IMHamMuKa MIOCKOTO IBUKEHUS TBEPAOTO TeJla

[\

(U, RSN HUS I  \O)

[ U (U U

Pabora. OHeprus. MomHoCTh. 3aKOHBI COXPAaHEHUS

[\




6 2  |MexaHW4YeCKHUE KOJIeOaHUs 2
7 3 [MonekyasipHOE CTPOEHHUE BEIIECTBA. 3AKOHBI NJEAJIbHBIX [a30B 2
8 3 |[lepBoe Hauano TepMOAMHAMUKHU. TepMOIUHAMUYECKUE ITUKIIBI. 2
9 4  [3akon Kynona. Teopema ["aycca 1jist 2€KTpOCTaTHUECKOTO TTOJISI 2
10 4 [Totenmuan. PaboTa mo nmepeMenieHuo 3apsiaa B JIEKTPOCTATHISCKOM I10JIE 2
11 4 [DnekTpuyeckas EMKOCTh. JHEPTHUA JIEKTPOCTATUYECKOTO MO 2
12 4  |[TocrossaubIM TOK. 3akoHbl OMa. [TpaBuna Kupxroda 2
13 4 |3axon buo-Casapa-Jlamnaca 2
14 4  |3akon Ammnepa. Cuna Jlopenua 2
15 4 3aKOH MOJIHOTO TOKa. MarHuTHeIN NO0TOK. THAYKTUBHOCTH 2
16 6  |MuTepdepennus ceera 2
17 6  |dudpakuus ceera 2
18 6 [lonsipuzanus cBeta 2
19 7  |TemuoBoe uznydenne. otodrhdexr 2
20 7  |daBnenue cBera. Komnron-addext 2
21 7  |Bomnsl ne bpoitis. CooTHOIIEHNE HEOTIPEeIeIEHHOCTEN 2
22 7 |YpaBHeHue llpenunrepa. IIpocreiimme ciydyan IBUKEHUS MUKPOYACTHL] 2
23 8  |Arom Bomopoaa no bopy 2
24 8  |CtpoeHue aTOMHBIX s7ep. 3aKOH paAMOaKTUBHOTO pacnazia 2

5.3. JIaboparopHblie padoThI

Ne Ne y Koa-
sansuspascna HaunmeHoBaHue WK KpaTKoOe coziepkaHue J1abopaTopHOi paboThI BO
4acoB
1 1 [M3ydeHue sABIIEHH yapa IMapoB 2
1  |OnpeneneHue CKOPOCTH MYIH 2
3 1 3yueHne 3aKkoHa TMHAMKH BpalllaTeJIbHOTO JIBUKEHHS C TIOMOIIbIO MasiTHUKA )
O6epOeka
4 1 OmnpeneneHre MOMEHTa UHEPLIMM TeJla, CKAThIBAIOLIETOCS C HAKIIOHHOM )
MJI0CKOCTH
5 1 |Onpenenenre MOMEHTa MHEPLIMH MaXOBHKa 2
6 ’ OmnpeneneHne yCKOpeHHs: CBOOOAHOTO MaAeHUs C TOMOIBI0 000POTHOIO )
MasiTHUKa
7 2 [A3ydeHwue 3aTyxarouux KojeOaHuit 2
8 3 |OnpeneneHne OTHOIIEHUS TEIUIOEMKOCTEN BO3yXa 2
9 4 |M3y4yeHue IEKTPOCTATUYECKOTO MOJISI METOAOM MOAEINPOBAHUS 2
10 4 |OnpeneneHue NEKTPOEMKOCTH KOHEHCATOPA 2
11 4 |OnpeneneHue yaeabHOTO COMPOTUBIICHUS MPOBOAHUKA 2
12 4 |OnpenenieHue yAeIbHOTO 3apsiia SJIEKTPOHA METOJIOM MarHeTpoHa 2
13 4 |Uzyuenwue >dpdexra Xoina B HOTYyTPOBOTHUKAX 2
14 4  |M3yuyeHue CBOMCTB (peppOMarHeTHKa ¢ MOMOIIbIO METIN TUCTEpE3Hca 2
15 4  |M3ydyeHue IEKTPOMAarHUTHBIX 3aTyXalOUMX KOJeOaHUH 2
16 4 |MccnenoBaHue SIBICHUS PE30HAHCA B AJIEKTPUUYECKUX LIETISAX IEPEMEHHOTO TOKA 2
17 6  |Onpenenenue paguyca KpUBU3HBI JIMH3BI 2
18 6  |I3MepeHue UIMHBI CBETOBOI BOJIHbI 2
19 6 |[3mepeHue nokazaresns NpesoMiIeHUs BO3ayXa 2
20 6 |OnpeneneHue yria MOJHOW NOSApU3AllMM U MPOBEpPKa 3aKkoHa Maitoca 2
21 7 |M3mepeHue TemMneparypsl U CTENEHU YEPHOTHI TeJIa METOJOM CIIEKTPAJIBHBIX 2




OTHOLIECHUH
22 7  [MccnenoBanue BHenHero ¢orosdppexra 2
23 8  |M3yuenue anbda-pacnana 2
24 8 |M3mepeHue BepXHEW IPpaHMIIBI YHEPTUN OeTa-CTIeKTpa 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaune CPC

Bun paboTh! 1 conmepkanue 3aaaHus (CIIMCOK JIMTEpaTYpBi (C yKasamHem Koin-Bo wacos
pas3zenos, IaB, CTPaHUIL)
PerieHue TUIIOBBIX TEKCTOBBIX 3a1a4 OnexktponHas YMJI [7-9] 68
[ToaroroBka K sK3aMeHY OnekrponHas YMJI [1-3, 10-13] 72
Odopmiierre 0TYETOB 10 JTabOpaTOPHBIM Inexrpornas YMI [4-6] 40
pabotam
[ToaroToBka K JEKIUAM-KOHCYJIBTALUAM OnextponHas YM/I [1-3, 10-13] 60

6. UnHOBanMOHHbBIE 00pa3oBaTe/IbHbIE€ TEXHOJOT UM, HCII0JIb3yeMble B Y4eOHOM

npoiecce

VHHOBaIIMOHHBIC
(dopMBI yIeOHBIX
3aHATUI

Bun paboter
(JI, T13, JIP)

Kparkoe onncanue

Koi-Bo

ayJ1.
4acoB

JIeknus-
KOHCYJIBTALIMS

Jlexuun

B Ka)x710M U3 ABYX NMPEIyCMOTPEHHBIX CEMECTPOB JECSTh
TIEKIIMOHHBIX 3aHATUI MPOBOIATCS B (hopmare JIeKINu-
koHCyapTanuu. [IpenonaBarens 3apaHee npeaynpekaacT
CTYACHTOB O Hpe,Z[CTOSIH_IefI JICKIIUNU-KOHCYJIbTAllUX U IPOCUT
M3y4YUTh TEMY JAHHOTO 3aHATHUSI CAMOCTOSTENbHO. B xoze
CaAMOCTOATCIIBHOTO U3YUCHUSA CTYACHTBI JOJI?KHBI
[MOJTOTOBUThH KOHCHEKT JIEKIIUH U BOTIPOCHI [0 U3YYEHHOMY
Marepuaiy. JISKHIMOHHOE 3aHATHE IIPENIOJABaTEeNIb HAYUHAET
C BBEICHHUS 10 TEME 3aHATHUS, TIOCIIE YETO NePEXOIUT K
OTBCTAaM Ha BOIIPOCHI CTYACHTOB. B03MOXHOCTEH OTBETUTH
Ha KaXXIbl MOCTABJICHHBIN BOMPOC B TIEPBYIO OUEPEIb
[MPCOAOCTABIIACTCA CaMUM CTYJACHTAaM, B 3TOM CJIydac
[pPEIo1aBaTelb JUIIb KOPPEKTUPYET OTBETHI CTYACHTOB U
JOIIOJIHACT UX IMPU HGO6XOI[I/IMOCTI/I.

40

Pabora B MaJeIx
rpymmax

JlaGoparopHsbie
3aHSTHS

[Ipu BeIMONTHEHUH Y4EOHBIX TAOOPATOPHBIX padOT CTYAEHTHI
NesATCs Ha MOATPYMIBI 1O 2 yenoBeka. B mporecce
BBITOJIHEHHS 1a00paTOPHBIX paboT CTYAEHTHI COBMECTHO
IPYT C JPYTOM ONPEAEIISTIOT OCHOBHBIC YEPTHI H CBOMCTBA
M3y4yaeMbIX B J1abOpaTopHOi paboTe hru3ndecKux
MPOIIECCOB M (POPMYITHPYIOT BHIBOJBI HA OCHOBE
BBISIBIICHHBIX 3aKOHOMepHOcTei. [Ipenogasarento
OTBOJIMTCS POJIb KCIIEPTA, PEIECH3UPYIOMIETO MOTyYCHHBIC
CTYJI€HTaMU Pe3yJIbTaThl U BBIBOJIBI.

48

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
oOpa3oBaTeJILHOM Ipolecce

He npenycmorpenst

Hcnonp30Banue pe3ynbTaTOB HAYYHBIX UCCIICIOBAHUM, IPOBOJIUMBIX YHUBEPCUTETOM, B
paMKax JaHHOM JUCUUILUIMHBI: HET




7. ®onj oneHouHbIX cpeacTB (POC) niis npoBeIeHUs TEKYLIEro KOHTPOJIS
ycreBaeMoOCTH, IPOMEKYTOUYHOI aTTecTaAlMu [0 UTOraM OCBOEHUsI JUCIUNIMHBI

7.1. Ilacopt ¢oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanue
paszueion
MUCLUILINHEI

Koutponupyemas komnerenuus 3Y Hei

Bun konTposs
(BKJIIOUAsk TEKYIIUM)

NoNe 3amanuit

OIIK-7 c1iocoOHOCTBIO IPEACTaBUTh
aJICKBaTHYIO COBPEMEHHOMY YPOBHIO

Bce 3x3amenannoHyabie

. OK3amMeH
3HAHUI Hay4YHYI0 KapTHHY MHUpa Ha BOIIPOCHI U3
Bce pasnenst (mpomexxyTouHas
OCHOBE 3HaHUSI OCHOBHBIX MPUBEACHHOTO CITHCKa
. arTecTanus)
TMOJIOKEHUM, 3aKOHOB U METOI0B (cm. . 7.3)
€CTECTBCHHBIX HayK U MaTEMAaTUKH
OIIK-7 ctocoOHOCTBIO IPEACTABUTH
a/IEKBAaTHYO COBPEMEHHOMY YPOBHIO OTueTsl O Bce naGoparopHsie
Bee pasiens: 3HAaHUI Hay4YHYIO KapTHHY MHpa Ha 1a00paTOpHBIM paboTsl,
p OCHOBE 3HaHUS OCHOBHBIX paboTtaM (Tekyiui IpeayCMOTPEHHBIE
IIOJIO’KEHMM, 3aKOHOB U METOJI0B KOHTPOJIb) nanHou PIIJ]

CCTCCTBCHHLIX HAYK U MATCMATHUKHU

Bce pasnenst

OIIK-7 crtocoOHOCThIO IPEICTABUTh
aJICKBAaTHYIO COBPEMEHHOMY YPOBHIO
3HaHUH HAyYHYIO KapTUHY MUpa Ha
OCHOBE 3HAHUS OCHOBHBIX
MOJIOKEHNH, 3aKOHOB K METOIOB
€CTECTBEHHBIX HAyK U MaT€MaTUKHU

3amuTa peueHui
THUITOBBIX TEKCTOBBIX
3aj1a4 (TeKyui

Bce TunoBeie 3a1aun u3
IMPUBCACHHOT'O CITUCKa

KOHTpOJ'IB) (CM. 1I. 73)

Bce paznensi

OIIK-7 ciocoOHOCTBIO IPEACTABUTh
aJICKBaTHYIO COBPEMEHHOMY YPOBHIO
3HaHUI Hay4YHYIO KapTUHY MUpa Ha
OCHOBE 3HAaHHUS OCHOBHBIX
IMOJIOXKEHUM, 3aKOHOB M METO/IOB
€CTECTBEHHBIX HAYK U MaTEeMaTUKH

BOHYCHOG 3aJaHuC -

7.2. Buabl KOHTPOJIS, IPOUEAYPHI POBEACHUNA, KPUTEPUU OLICHUBAHUS

Bun xonTposs

[Ipouenypsl MpoBEACHUS U OLICHUBAHUS

Kpurepuu onenuBanus

OK3amMeH
(mpomexxyTouHast
arTecTanus)

CryneHTsl ciay4aifHeIM 00pa3om
BBIOMPAIOT 3K3aMEHAI[MOHHBIN OUIIEeT,
colep Kalli TpU KOMIUIEKCHBIX
TEOPETUUECKUX BOIpOca (Kaxabli
BOIIPOC COAEPKUT HECKOJIBKO 3JIEMEHTOB,
cM. mpumep Ouieta). [Iponenaypa
OLICHHMBAHUS: OLICHKAa OTBETOB Ha
9K3aMEHALMOHHBIE BOIIPOCHI
BBITIOTHSIETCSI 110 0aTUTbHO-PEHTUHTOBOM
cucteme (pukas pexkropa ot 24.05.2019
. Ne 179). Kpurepuu onieHuBanus
Ka)KI0r0 OTAEJLHOTO BOIpoca B Ouiiere:
JIaH TIOJIHBIM KOPPEKTHBIN OTBET Ha
BOMPOC (JI0MyCKaeTcs He3HAUUTEeIbHAas
HETOYHOCTH) - 3 Oasa; 1aH HeTOJHbBIN
OTBET Ha BOIPOC (HE BCE DIEMEHTHI
BOIIPOCA PACCMOTPEHBI B OTBETE) MU
OTBET UMEET OJHO CYIIECTBEHHOE

Otnnuno: Cymmaphslid pertunr 85-100%
Xopomo: CymmapHslii pedTuHr 75-84%
YroBnersopureabHo: CyMMapHBbIi
pertunr 60-74%

HeynosnersopurenbHo: CyMMapHBbIil
pedTuHr MeHble 60%




3aMmedaHue (HemoaHas GOopMYITHPOBKA
3aKOHA/OTpeIeIICHHs], OIITOKa B
¢dbopmyrne/B BbIBOZIE POPMYIIBI U T.A.) - 2
OaJia; 1aH HEMOJIHBINA OTBET U €CTh OHO
CYIIIECTBEHHOE 3amMeuanue - 1 6amr; Ha
BONPOC HE OBLIO 1TaHO OTBETA WU OTBET
B KOpHE HEBEPEH WJIM OTBET UMEET
HECKOJIBKO CYIIECTBEHHBIX 3aMedyaHuu - ()
0amnoB. MakcumanbHOE KOJTHYECTBO
OatoB 3a Ounet - 9 6ayoB (3 Bompoca
1o 3 6ajura). DK3aMeHAIMOHHAs OLICHKA
BBICTABIIAETCA [0 CYMMapHOMY PEUTHHTY
CTyZIeHTa (CM. IIpUKa3 PEKTOpa OT
24.05.2019 1. Ne 179), Britrouaromero
TEKYIINA KOHTPOJb (TUIIOBBIC 33]1a4d U
OTYETHI TI0 JJA0OPAaTOPHBIM paboTam) U
MIPOMEKYTOUHYIO aTTECTAIHIO
(’K3aMeHAITMOHHBIE BOIIPOCHI)

OTtyeTsl 110
71a00paTOPHBIM
paboTam (TeKyIuii
KOHTPOJIb)

B teuenue yueGHOrO cemecTpa CTyIAeHTbI
JIOJDKHBI C/1aTh Ha TIPOBEPKY OTUYETHI 110
nabopatopHbIM padotam (11 oTdueToB Ha

cemectp). [Iponenypa oneHuBaHus:
OIIEHKa OTYETOB TI0 JIA0OPATOPHBIM
paboTam BBITIOIHSAETCS MO OATEHO-
PEHUTHUHTOBOM cucTeMe (TIpUKa3 peKTopa
ot 24.05.2019 . Ne 179). Kpurepuun
OLICHUBAHUSA: OTUYET MO J1abopaTOpHOU
paboTe He UMeeT 3aMEeYaHUui UM UMEeeT
HEe3HAYUTEIbHBIE 3aMevYanus - 1 Oar;
OTYeT 1O J1abopaTopHON paboTe UMeeT
CYyIIIECTBEHHBIC 3aMeYaHus (OITHOKa B
pacyeTax, HelOJIHOE COOTBETCTBHE
TpeboBaHUAM OopmIIeHuS,
HEKOPPEKTHBIN BBIBOJ U T.I1.) HJIM OTUET
He BhINosHeH - 0 6amios. BecoBoit
K03((HUIMEHT 32 KaXKIyl0 J1a00paTopHYyIO
paboty B cymMMapHoOM peitunre - 1,0.
MaxkcumanbHBIN 0ast 3a Bce
nabopaTtopHbie paboThl - 11 Gamios.

3auTeHO: PEUTHHT 32 MEPOIIPUATHE
(cymMMapHbIil peiTHHT 32 Bce
maboparopHbie paboThI) OOJNBIIE HITH
paseH 60%

He 3auTeHO0: peiTHHT 32 MEpONpUsITHE
(cymMMapHbIil pelTHHT 3a Bce
maboparopHbie paboThl) MeHbIIe 60%

3amuTa pereHui
TUIOBBIX

TEKCTOBBIX 3a/1a4
(Texkymuit
KOHTPOJIb)

CryzneHThI 3alIUIIAI0T CBOU PELEHUS
TUTIOBBIX TEKCTOBBIX 3a1a4 (26 3a1a4d BO
BTOPOM ceMecTpe U 27 3a/1a4 B TPEThEM

CEMEeCTpe) OYHO B MHIUBUIYaIbHOM

nopsiKe. 3amura 3a/1a4 IpOXOJUT B
TEUEHHE CEMECTPA Ha 3aIlJIAHUPOBAHHBIX
KOHCYJIBTALIUAX U MOXKET OBITh pa3/ieleHa

Ha HECKOJIBKO ATAIOB 110 MEpe
MOJTOTOBKH CTY/IEHTaMU PELLIEHUH.
IIpouenypa oneHMBaHMS: OLIEHKA
pelIeHni BBINOIHSETCS 10 0aJIbHO-
peUTHHTOBOM cucTeMe (IpUKa3 peKropa
ot 24.05.2019 . Ne 179). Ecnu cTyneHT

HE MOXET YCTHO IIPOKOMMEHTHPOBATh

CBOE pelIeHHe, TO CTaBUTCS olleHKa 0
0aJuIoB, B IPYTOM cily4ae, Ipu YCIOBUU
YTO 3aJla4ya pelieHa, CTaBUTCS OLCHKa |

3auTEeHO: PEUTHHT 32 MEPOIIPUATHE
(CyMMapHBIil pedTHHT 32 BCE 3aa4H)
6omnbie win paseH 60%

He 3auTeHO: peUTHHT 32 MEPOIIPUATHE
(CyMMapHBIil peHTHHT 3a BCE 3a/1a4H)
Menblie 60%




6am1. BecoBoit KOApPHUIMEHT KaXKI0i
3a71a4d B CyMMapHoOM peutunre - 1,0.
MaxkcuMaabHOE KOJTM4eCTBO 0aJIOB 32
BCE 3a7a4u - 26 (BTOpoi
cemectp)/27(TpeTuii cemectp) 6amIOB.

CTyaeHT npeCTaBIsIeT KOMHH
JIOKYMEHTOB, MTOATBEPKIAIONINE TOOETY
WM y9acTHE B IPEIMETHBIX OJIMMITHAIAX
10 TeMaM JUCIHILTUHBI [Tpu orleHHBaHUH
PE3yIBTaTOB MEPOIIPHUATHS UCTIONIB3YETCS

OaJTEHO-PEUTUHTOBAS CCTEMA
OIICHUBAHUS PE3yIBTAaTOB yueOHOU
JeSATeTLHOCTH 00yJarOIIIXCs
(YyTBeprkIieHa TPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179) MakcumMaiabHO
BO3MOYKHAS BEJIMYMHA OOHYC-pEeUTHHTA
+15 %.

bonycHoe 3ananue

3auteHo: +15 % k cyMMapHOMY pEeHTHHTY
3a 1o0ey B OJMMITHAJE MEXyHapOJAHOTO
ypoBHs; +10 % K cymmapHOMY pEUTHHTY
3a 1o0e1y B OJMMIINAJE POCCUIICKOTO
ypoBHS; +5 % K CyMMapHOMY PEHTHHTY 32
noOely B OJTMMIINAJIEC YHUBEPCUTETCKOTO
ypoBHS; +1 % K cyMMapHOMY pelTHHTY 34|
y4acTHe B OJUMIIHALC

He 3aureno: -

7.3. TunoBble KOHTPOJIbHBIE 32JaAHUSA

Bun xonTposs

TumoBele KOHTPOJIbHBIC 3aIaHUA

Dk3aMeH (MMPOMEeXyTOUHAs arTecTaius)|aition

Cnucok 7K3aMEHalMOHHBIX BOIIPOCOB U MPUMED
HK3aMEHAIIMOHHOTO OUJIeTa MPUKPEIUICHBI B JOPME OTIETbHBIX

DK3aMEeHAIIMOHHBIE BOIIPOCHI (JIByXCEeMeCTPOBBIi Kypc).pdf;
[Tpumep sx3ameHanioHHOro Oomera.pdf

OTueTsl 1O J1ab0OpaTOPHBIM paboTam

o He npexycMoTpeHnsl
(TeKyUI1ii KOHTPOJIb) beay p

3amura penieHui THOBBIX TEKCTOBBIX

. OTAEIBHOrO (haiina
3a/1a4 (TeKyIuid KOHTPOJIb)

[IpriMephl TUIIOBBIX TEKCTOBBIX 3ajay MPUBEACHBI B opMe

[IpriMepbl TUIIOBBIX TEKCTOBBIX 3agad.pdf

bonycHoe 3aaHne

8. YueOHO-MeTOMMYeCcKOe U MHPOPMALIMOHHOE O0eceYeHue JUCITUTIIMHbBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHumMeNbHAL IUMepamypa:
He npenycmorpena

6’) omedyecmeernHbvle U 3apy6€OfCHbl€ JHCYPHAJbL NO OMCZ/;

unjiune, umerouiuecs 6 oubruomexe:

2) MemoouuecKue yKasaHus 0is Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.
"Onruka u anepHas ¢puszuka'
2.

"INEeKTpUYECTBO U MarHeTu3m"
3.

bnanku 1711 TOATOTOBKM OTYETOB MO Ja00OPATOPHOMY IPAKTUKYMY
brnanku 17151 TOATOTOBKM OTYETOB MO Ja00PATOPHOMY IPAKTUKYMY

bnanku 1151 HOATOTOBKU OTYETOB I10 JIA0OPATOPHOMY MPAKTUKYMY

"Mexanuka. MonekysspHas Gu3rKa 1 TepMOIMHAMHUKA"



U3 Hux. yll€5H0-M€m00ult€CKO€ obecneyenue camocmosmenbHoll pa6077/Ibl

cmyoenma.

4.
5.

6.
"MexaHuKka

brnanku 17151 MOATOTOBKM OTYETOB MO JA00OPATOPHOMY TPAKTHUKYMY
"Onruka u sanepHas puzuka'
brnanku 17151 TOATOTOBKY OTYETOB MO JJA00OPATOPHOMY TIPAKTHUKYMY
"DNIeKTPUYECTBO U MarHeTusm"
branku 1151 TOATOTOBKU OTYETOB 10 JIAOOPATOPHOMY MPAKTUKYMY

. MonekynspHas (pu3uka u TepMoarHaMuKa"

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HanmenoBanue
Ne Bix HaumenoBanue pa3zpaboTku peeypeas
JUTEpPaTypbl AIIEKTPOHHOMN
dopme
Cagenne, 1.B. Kypc obmieit ¢husuku : yaebnoe mocoodwue : B 3 Tomax /
; DIEKTPOHHO-
1.B. CaBenbeB. — 15-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, [6. .]. —| P R
OcHoBHas Tom 1 : Mexanuka. Monekymnspaas ¢puszuka — 2019. — 436 ¢. — ISBN
1 . cucTema
nuTeparypa 078-5-8114-3988-1. — TekcT : aneKTpoHHbIH // JIaHb : 37€KTPOHHO- 3IATEILCTRA
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/113944. — .Hailib
Pexxum mocTtyma: Juist aBTOpU3. TIOJIb30BaTEINCH.
Cagenbes, 1.B. Kypc o0uieii ¢pusuku : yueOHoe nmocobue : B 3 Tomax /
1.B. CaBenbeB. — 15-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanb, [0. I.]. —|DIeKTpOHHO-
OCHOBHAS Tom 2 : DnextpudectBo U MarHeTu3M. Bomubl. Ontrka — 2019. — 500 c. |dbubnuoteynas
2 — ISBN 978-5-8114-3989-8. — TekcT : a1ekTpoHHbIi // JIaHb : cucTemMa
uTeparypa ]
QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL: M31aTeLCTBA
https://e.lanbook.com/book/113945. — Pexwum gocryma: ajsi aBTOpH3. Jlanp
10JIb30BaTEIECH.
Cagennbe, 1.B. Kypc obmieit ¢puszuku : yaebHoe nmocoowue : B 3 Tomax /
1.B. CaBenbeB. — 13-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanb, [0. I.]. —|2IeKTpOHHO-
Towm 3 : KBanToBas ontuka. AtoMHas pusnuka. dusuka TBepAOro Teja. OuOIMOTeYHAS
OcHoBHas
3 TepATYDA ®du3nka aTOMHOTO si/ipa U 3NIeMeHTapHbIX yacTull — 2019. — 320 ¢. —  |cucrema
patyp ISBN 978-5-8114-4598-1. — Tekcrt : 2neKkTpoHHBIN // JIaHb : SIIEKTPOHHO- [U3/1aTEIbCTBA
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/123463. — |Jlanb
Pexum ocTymna: AJis aBTOPHU3. MOJIb30BATENCH.
Metomuueckune |['ypesuu, C. 0. Mexanuka. MonekynspHas pusuka. TepMmoarnHamMuka YueOHo-
4 nocoous s [Tekcr] : yue6. mocobue st 1 Kypcea mo BeinosnHeHuo j1ad. padot / C. FO. |MeTonndeckue
camocrosTenbHOU|l 'ypesud, E. B. Tony6es, E. JI. llaxun ; FOx.-Ypain. roc. yH-1, Kad. O6m1. [MaTepuanst

paloThI CTy/IeHTa

u skcriepuMeHT. pusuka ; FOYpI'Y (http://phys.susu.ru/lit/mec2013.pdf)

Kageapsl

AnznpuanoB, b.A. Onrtuka u aaepnas ¢usuka [Tekcr] : yued. nocodue ams

Meronuieckue BBITIONTHEHUA 71a0. padot / b. A. Aunpuanos, B. ®. [Toxzepko, A. C. DNEeKTPOHHBIN
MOCoOus TSt N
5 AMOCTOSTCILHOMN Cobonesckuit ; FOx.-Ypai. roc. yH-T, Kad. O0m1. u sxciepuMeHT. Qu3uka [KaTanior
a0O0TBI CTY/ICHTA , FOYpI'Y OVpIY
P YA (http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000520021 )
MeTomecKie JleiiBu, A.Sl. @usuka : DnexrpuyectBo [Teker] : MeTon. ykazaHus K
noco6ﬂym - BBINTOJTHEHMIO J1a0. pabotel / A. f1. JleiiBu, A. A. lllynsrunos, A. I1. DJIEKTPOHHBIN
6 a .[Anosen ; mox. pen. A. A. Ulynsrunosa ; FOx.-Ypan. roc. yu-1, Kad. O6m. [katamor
CaMOCTOSITEJIbHOM
B — U SKcriepuMeHT. pusuka ; FOYpl'Y HOYpI'Y
P (http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000517197 )
7 [Metognueckue |[IlyneruaoB, A.A. Mexanuka n Tepmonunamuka [ Tekcr] : pabouast DJIEKTPOHHBIN




mocoOus IIs
CaMOCTOSATEILHON
paboTHI CTy/ICHTA

nporpamma u 3aaanus i ctyneHtoB MT u AT dak. / A. A. IllyneruHos,
1. I. KoxxeBuukoB, A. Sl. JleiiBu ; moxa. pen. A. A. lllynerunosa ; FOx.-
Ypai. roc. yH-T, Kad. O6m1. u sxciepument. gusuka ; FOYpl'Y
(http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000492995 )

KaTaJlor
I0Vpl'y

[ynbrunoB, A.A. DnexkTpuyecTBO U MarueTusMm [Tekcr] : paboyast

Metonuueckue |[nporpamma u 3aganus it cryaentoB MT u AT dakynsreToB / A. A. T —_—
] mocooust st [ynerunos, . I. KokeBankos, A. 5. JleiiBu ; mox pen. A. A. ATAIOr
camocrosTenbHo|[Ilynerunosa ; FOx.-Ypan. roc. yH-1, Kad. O6mas u skcnepumeHr. IOYpr'Y
paboThl cTyneHTa |pusuka ; IOYpl'Y
(http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000484317)
HlynsrunoB, A.A. OnTHka, aToMHas U sjepHas ¢pusuka [Tekcr] : pal.
Metozueckue MT u AT ¢axk. / A. A. llynsrunos, /. I ONEKTPOHHBIN
HocOGus st MpOrpaMMa H 3a7aHHs Ui ./ ACAL y. , . T. P
9 CAMOCTOSTEIEHOMN KoxeBHuKoB, A. 4. JleitBu ; nox. pen. A. A. llynsrunosa ; FOx.-Ypan.  |katasor
6 roc. yH-T, Kag. OOu1. u sxcnepument. ¢puzuka ; OYpl'Y HOYpl'Y
PaDOTHL CTyAICHTA (http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD1&key=000491096)
Wponos, U.E. Mexannka. OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.E. eKTpOHHO-
Hponos. — 13-e m3n. — Mocksa : Jlaboparopus 3nanuit, 2017. — 312 c. A
1 OILOHOJIHHTenLHa;I — ISBN 978-5-00101-495-9. — TekcT : anexkTpoHHbIH // JIaHb : CHCTEMa
TepaTrypa AIIEKTPOHHO-OMOMMoreynas cucrema. — URL:
https://e.lanbook.com/book/94115. — Pexxum moctyma: njist aBTopus. JI/IIZIS:CHBCTM
M0JIb30BaTENEN.
Wponos, U.E. Dnekrpomaruetusm. OCHOBHBIE 3aKOHBI : yueOHOE 1ocodue EKTDOHHO-
/ N.E. Uponos. — 10-e m31. — Mocksa : Jlaboparopust 3Hanui, 2017. — 6I/I6J'II/II())TC‘IHa$I
1 JlononuautenbHas (322 ¢. — ISBN 978-5-00101-498-0. — Tekcr : anekTpoHHBIi // JIaHb : cncTeMa
uTeparypa DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/94160. — Pexxum mocrtyma: 1ist aBTOpH3. %izila:enbcma
MOJIb30BaTENeH.
Uponos, 1.E. BomHoBsie nporieccbl. OCHOBHBIE 3aKOHBI : yueOHOE IeKTPOHHO-
nocobue / N.E. Uponos. — 7-e uzn. (a11.). — Mockaa : JlaGopatopust SuE Ot HAS
JlononuuTenbHas [3HaHui, 2015. — 265 ¢. — ISBN 978-5-9963-2738-6. — Tekcr :
12 . cucTeMa
uTepaTrypa QIIeKTPOHHBIH // JlaHb : anekTpoHHO-0nbnnoreynas cucrema. — URL:
https://e.lanbook.com/book/66334. — Pexxum moctyna: aJist aBTOpH3. %Zia:eﬂbcma
M0JIb30BaTENCH.
Wponos, U.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI : yueOHOE D eKTpOHHO-
nocobue / U.E. UponoB. — 6-e uzn. — Mocksa : JlabopaTtopusi 3HaHHI, -
JlononuautenbHas [2015. — 210 c. — ISBN 978-5-9963-2589-4. — TekcT : 37€KTPOHHBII //
13 cucreMa
uTepaTrypa Jlanb : anekTpoHHO-O0MONMMOTeYHas cuctemMa. — URL:
https://e.lanbook.com/book/84090. — Pexxum moctyma: 1ist aBTOpU3. JI/IIZILIa:eHBCTBa

[0JIb30BaTeJIEH.

9. I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MM, HCITOJIB3YEMbBIE ITPH OCYIIECTBJICHUHA
Oﬁpa3OBaTeHLHOFO nmponoecca

[lepeuenn
Her
[Iepeuenn

Her

HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHMS:

HCIIOJIb3YCMbIX I/IH(bOpMaI_[I/IOHHLIX CIIPAaBOYHBIX CUCTCM!

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI



Bun 3agaruit

ayJt.

OcHoBHOE 000pyIOBaHNE, CTCH b, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
MpelyCTaHOBIEHHOE IPOrpaMMHOE 00ecTiedeHHe, UCIIOIb3yeMOoe s
Pa3IMYHBIX BUJIOB 3aHITHI

Jlexknun

204
Gr)

JlokyMeHT-Kamepa U MPOEKTOp (MU T0CKa U Mell)

JIaGoparopHble
3aHATHUS

339
€)

JlaGopaTopHBbIil MPakTHUKYM "DIEKTPpUYECTBO U MarHeTu3M", BKItogaromui 20
OZIMHAKOBBIX YCTAHOBOK, ITO3BOJISIOIIMX COOUPATh pPa3IMUHbIE IEKTPUUECKUE
CXEMBbI, HEOOXOTUMBIE JIJIsI BHITIOJIHEHUSI YIEOHBIX JIa0OPaTOpHBIX padoT. s
KaX10i U3 yCTaHOBOK IPEAYCMOTPEH Ha0Op MUHUOJIOKOB: "CONTPOTUBIICHHUE
npoBoHUKa", "KoHAeHcaTrop", "pe3uctop", "uHTErpaTop ToKa'", "MarHeTpoH",
"(heppomarneTuk", "karymka", "cerneTosnekTpuk". /s BeInonHeHU
HEKOTOPBIX YUEOHBIX TaOOPaTOPHBIX pabOT, ONMMCAHHBIX B COOTBETCTBYIOIIEM
METOIMYECKOM ITocoOmH, aynutopus obopynoBana 20 ocuuiorpadamMu

JlaGopartopHble
3aHATHS

348
3)

JlaGopaTtopHbiii mpakTukyM "OmnTHKa, aTOMHAs | siiepHas pusnka",
BKJIIOYAIOIINH cienytomye yueOHble 1a00paTopHble yCTAHOBKH, KayKaasi U3
KOTOPBIX MIPECTaBICHA B IBYX dK3eMIunsipax: YcraHoBka Nel. Onpenenenue
paguyca KpUBU3HBI JTUH3HI (000pyI0BaHUE: U3MEPUTEIBHBIN MUKPOCKOII C
OCBETHTENIEM, JINH3a, CTEKIISIHHAS IJIaCTUHKA); YcTaHoBka Ne2. M3mepenue
JUTHHBI CBETOBOM BOJIHBI (000pY/IOBaHHE: OCBETUTEIN, OJIOKH MMUTAHUS, IIIKAJa C
[1ebl0, AU PaKIMOHHas penieTka); YctaHoBka Ne3. M3mepenue nokaszarens
MpesioMyIeHus: Bo3ayxa (o0opynoBanue: uHTephEepoMeTp, MAHOMETD, ITOMIIA,
ocBeTUTeNh); YcranoBka Ned, OmnpeiesieHne yriia MoTHOH MOJIsIpU3aIiuy 1
poBepKa 3akoHa Matoca (00opyioBaHUeE: MMOJISPU3ALMOHHASI YCTaHOBKA,
raJlbBaHOMETp, MOHMKAIOIIHNIA TpaHchopMaTop ¢ peoctaToM); YctaHoBKa Neb.
OmnpeneneHre NOTIOMATEILHOW CITIOCOOHOCTH BOJTb(Ppama (00opynoBaHUeE:
TaMIa HaKaJIMBaHUSI, MUPOMETP € "HMcue3arolieil HUTbi", amnepmerp,
BOJIbTMETD); YcraHoBka Nel(Q.M3ydyenue anbda-pacnana (060pynoBaHue:
KOHTEWHEp C PaIMOaKTUBHBIM IMIPEeTnapaToM, MEXaHU3M MepeMEIIeHNs, OJI0K
JIETEKTUPOBAaHMsI, CYETUMK UMITYIbCOB); YcTaHoBKa Nell. M3MepeHue BepxHeit
rpaHUIbl SHEPTUH OeTa-crekTpa (000opyaoBaHUE: KOHTEHHED C PaTuOAKTUBHBIM
MpenapaTroM, KacceTa ¢ MOTIOTUTENEM, OJIOK JIETEeKTUPOBAHUS, CYETUUK
UMITYyJIbCOB); YcTanoBka Nel2. Mi3Mepenne TeMneparypbl U CTETICHH Y€PHOTHI
Tella METOJIOM CIIEKTPAIbHBIX OTHOIICHHH (000pyI0BaHKE: IBYX4aCTOTHBII
PErUCTPATOp TEIJIOBOTO M3myuyeHus); YcraHoBka Nel3. MccienoBanne BHEITHETO
doroaddekra (000pymOBaHUE: MOAYIILHBIN YIEOHBII KOMILJIEKC B COCTAaBE
nccaenoBarenbckoro crerna C3-OKO01, 6ok mutanus, 610K amrnepMeTpa-
BOJITMETPA U COCTMHUTEIIBHBIX MPOBOJIOB

JIaGoparopHble
3aHATHUS

350
€)

JlaGoparopHslii pakTukyM "Mexannka. MonekyisipHas pusnka u
TepMOIMHAMHUKA", BKITFOUAIOIINKA yueOHbIC Ja00OpaTOPHBIC YCTAHOBKH, KaXk/1ast U3
KOTOPBIX IIPEJCTABICHA B ABYX dK3eMIuigpax: YcraHoBka Nel. M3yuenue
SIBJICHHSI yz1apa 1apoB (00opyoBaHue: OaNIMCTUYECKUN MasTHUK); YCTaHOBKA
Ne2. Onpenienenue ckopocTu mynu (00opynoBaHHe: KPYTHIIbHO-0aUTUCTHYECKUNA
MasiTHHK, CEKyHIOMEp, MPY>KUHHBINA MucToeT); YcTtanoBka Ne3. M3yuenue
3aKOHA JMHAMHUKH BPAIIaTeIbHOTO JIBHKEHHUS C MTOMOIIbI0 MasiTHHKa ObepOeka
(o6opynoBanue: MmassTHUK OOepOeKa, CEKyHIOMEp, IITAaHTCHIIMPKYJIb, TUHEHKA,
HaOOp rpy30B); YcranoBka Ne5. OmnpeneneHrue MOMEHTa HHEPIUH Tea,
CKaTBIBAIOIIETOCS C HAKIIOHHOW MOBEPXHOCTH (000pyAOBaHUE: YCTAHOBKA C
TBYMsI HAKJIOHHBIMU TJIOCKOCTSIMU, HA0OP TeJ, IITaHT€HIIUPKYJIb, CEKYHJIOMED);
YcranoBka Ne6. OnpesienieHre MOMEHTa HHEPITMK MaxoBHKa (000pyI0BaHHE:
CIelMalIbHasl yCTAaHOBKA, IPy3, INTAHT€HLUPKYJIb, CEKyHAOMED); YcTaHOBKa Ne7.
Omnpenenenre yCKOpeHus CBOOOIHOTO MaJIeHHs ¢ MOMOIIbI0 000POTHOTO
MasiTHUKA (000pyIoBaHue: 000POTHBIN ((PU3NYECKUIT) MASITHUK, CEKYHIOMED);
YcranoBka Ne§. [TpoBepka 3akoHa COXpaHEHUS MOMEHTA UMITYJIbCa
(oObopynoBaHue: crienMagbHas yCTAaHOBKA, CEKYHJIOMEp, JIMHEIKA); YCTaHOBKA
Nol2. U3yuenue 3aryxaromux kKojebdanuit (o0opynoBaHue: GuU3NIeCKuid
MasSTHHK, CEKyHAOMep); YcraHoBka Nel6. OnpenieeHue OTHOIIEHUS




TEIUIOEMKOCTEH Bo3/1yxa (000pynoBaHNe: YyCTaHOBKA, COCTOAIIAS U3
CTEKJISTHHOTO 0aJuloHa, MAaHOMETpa, KOMIIpeccopa; ceKyHaomep); s
OIpeaACICHUA MAaCChl OTACJIbHBIX 3JICMCHTOB na60paT0pHHx YCTaHOBOK B
mabopaTtopuu UMeeTcs JIBe maphl JEKTPOHHBIX BecoB. [lepBas mapa Becos
HCITIOJIB3YCTCA IJId USMEPCHUA I'PY30B Maccou nopsaKka HECKOJIbKUX
KWUJIOTPAMMOB C TOYHOCTBIO OJIMH TpaMM, BTopas - 1715 rpy30B 10 400 rpamMm ¢
TouHOCTHIO (.1 rpamma.

IIpakTnueckue
3aHATHUS U
CEMMHAPBI

476
€)

Jlocka, men




