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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,
IPAKTUIECKUE U Ta00paTOpHBIC 3aHITHSI.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUIIMHBI

[Inanupyemblie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHbIE (pU3MUYECKUE SIBICHUS U OCHOBHbBIE
¢duznyeckue 3aKoHbI B 00J1aCTH MEXaHUKH,
TEPMOJMHAMUKH, SJIEKTPUUYECTBA U MATHETU3MA,
ONTHKU U aTOMHOM (DU3HKHU; TPAHUIIBI KX
[IPUMEHUMOCTHU, TPUMEHEHUE 3aKOHOB B
BOKHEUIITUX MPAKTHUCCKUX TPUIIOKEHUSX;
OCHOBHBIE (PU3NYECKUE BEIMUMHBI U (PU3HUECKHE
KOHCTaHTBI, UX ONPEENIEHNE, CMbICII, CIOCOOBI U
€IMHULIBI UX U3MEPEHUs; QyHIaMeHTaTbHbIE
(bU3MYECKHUE ONBITH M UX POJIb B PA3BUTUU HAYKH,

OIIK-1 Cnocob6en pemiaTh 3a1a4u
npodecCHOHANBHON JIeITeTbHOCTH Ha OCHOBE
WCITOJIB30BaHUS TEOPETUUECKUX U MPAKTHUSCKUX
OCHOB €CTECTBEHHBIX U TEXHHUUECKUX HAyK, a TAKKe
MaTeMaTHYEeCKOTO arapara




Ha3HAUCHUE U MTPUHLIMIBI JEUCTBUS BAXKHEUIINX
buzngecKux npudopoB.

YMmeeT: 00bSICHUTh OCHOBHBIE HAaOIIOJaeMble
MPUPOHBIE U TEXHOTCHHBIE SIBICHUS U APPEKTHI ¢
NO3ULUH QyHIaMEHTATBHBIX (PU3MYECKUX
B3aUMOJICHCTBUH; YKa3aTh, KAKUE 3aKOHBI
OTMCBIBAIOT IAHHOE SIBIEHUE U 3P PEKT;
3alMCHIBATh YpaBHEHUS A5l (GU3UYECKHUX BEIMYUH B
cucreme CU; paborars ¢ mpubopamu u
000pyI0BaHUEM COBPEMEHHOM (hHU3UUECKOM
1abopaTopuu; UCTIONH30BATh PATUYHBIC METOANKU
bu3HYeCcKUX U3MepeHnuil 1 00paboTKH
DKCTICPUMEHTATBHBIX TAHHBIX.

VMeeT npakTUYeCKUi OTIBIT: BBIMOJIHATH YHCIEHHBIE
U DKCTICPUMEHTAIBHBIE HCCIIE0BAHUS, TIPOBOIUTH

00paboTKy M aHAJIU3 PE3YJIbTATOB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MniaHa

[TepeyeHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.29 Xumusi B CTpOUTENIbCTBE,
1.0.08 Anrebpa u reomMeTpus,
1.0.15 HauepratenbHas reomeTpus,
1.0.13 Xumus,

1.0.09 MaremMaTi4eCcKUN aHaIN3

1.0.19 Texuuueckast MeXaHHUKa

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.08 Anrebpa u reomeTpus

3Haet: hyHIaMEHTaIbHBIC 3aKOHBI AITeOPBI U
reOMETpUU. YMEET: MPUMEHATh METO/IbI alIreOpsl U
reOMETPHUHU MIPH PEIICHUU IPO(HeCCHOHATBHBIX
3agad. IMeeT mpakTU4eCKUM OMbIT: HCTIOJIb30BAHUS
3aKOHOB aNTeOpbl ¥ TEOMETPHUH NP PEIICHUH
MPaKTUYECKUX 3a1a4.

1.0.09 MaremaTtnuyeckuii aHajIn3

3HaeT: pyH/IaMEHTAIbHBIC OCHOBBI MAaTEMAaTHKH,
BKJIIOYAsi MATEMaTUYECKUI aHATH3, HEOOXOIUMBbIE
TSI OCBOCHUS IPYTHX JUCIMILINH H
CaMOCTOSITEILHOTO MPUOOPETCHUS 3HAHUN. YMEET:
CaMOCTOSITEJIBHO MCIIOIH30BaTh MATEMATUICCKUH
anmapat, coepiKalleiics B IuTeparype mo
CTPOUTEIIEHBIM HAayKaM ISl pEIICHHUS
MOCTaBJICHHBIX POo(eCcCUOHANBHBIX 3aa4. Mimeet
MPAKTHYECKHUH OMBIT: BIaICHUS KOHKPETHBIMH
MPAKTHYECKUMHU MPUEMaMH U HaBBIKAMU
MOCTAHOBKH M PEIICHUS MAaTEeMaTHYCCKUX 3a/1ad,
OpUEHTUPOBAHHBIX HA MPAKTUUYECKOE MPUMEHEHUE
[P NU3YYCHUN JUCIHILIUH MPOQECCUOHATLHOTO
[UKJIA.

1.0.15 HaueprarenbHasi reoMeTpust

3HaeT: MCTOIBI ITIPOCHHUPOBAHUS U ITIOCTPOCHUA

n300paKeHUH TeOMETpUIECKUX QUryp. YMeer:




aHaJIM3UpOBaTh (OpMy IpeaMEeTa B HaType U 10
YEepPTEIKY; MOJCITUPOBATH MPEAMETHI TI0 UX
M300paKCHHUSIM Ha OCHOBE METOJIOB MTOCTPOCHUS
rpaduvIecKuX N300paKeHUIA; periaTh pa3IndHbIe
MMO3UIIMOHHBIC 1 MCTPUYCCKUC 3a1a4YU,
oTHOCsIUeCs K 3TuM urypam. Mmeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: pCHICHUA MCTPHUICCKHUX 3a/ia,
N300paKeHHSI POEKTUPYEMBIX OOBEKTOB Ha
yepTexkax, a TaKKe BIaJIeTh METOAAMHU
MPOEIIMPOBAHUS M N300PaKEHHS
MPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH MPOECKITHIA.

1.0.29 Xumus B CTpOUTENBCTBE

3HaeT: 00 OCHOBHBIX XUMHUYECKUX CUCTEMAX U
(U3UKO-XUMHUECKHX MPOIECCaX, JIEKANUX B
OCHOBE COBPEMEHHOI TEXHOJIOIMH ITPOU3BOACTBA
CTPOMTEINIBHBIX MATEPUAJIOB U KOHCTPYKIMH; O
CBOMCTBaX XUMHUYECKHX JIEMEHTOB U UX
COEIMHEHMH, COCTABIISIIOIIUX OCHOBY
CTPOMTENIbHBIX MaTEPUATIOB. YMEET: MPaKTHUECKU
HCITI0JIb30BATh METOABI TCOPETHIYCCKOTO U
HKCTIEPUMEHTAIBHOTO UCCIIC0BAaHMS B
npodeccroHaIbHON IeATeTbHOCTH U B
MOBCEHEBHOM KU3HU; pelliaTh 3aJa4ll JTUCIUIUTMH
€CTEeCTBEHHOHAYYHOTO LIUKJIA C UCII0JIb30BaHUEM
CHPaBOYHOI0 MaTepuaia. MiMeeT npakTuyeckuit
OINIBIT: ITPOBEACHUA TUIIOBBIX PACUCTOB ITPH
peLIeHUH MPAKTUYEeCKHUX 33134
€CTEeCTBEHHOHAYYHOI HaIllpaBIIEHHOCTH.

1.0.13 Xumus

3HaeT: CBOMCTBa XUMUYECKHX 2JIEMEHTOB U HX
COEJIMHEHUI1, COCTABIISAIOIINX OCHOBY
CTPOHTENBHBIX MaTEPHUAJIOB; OCHOBHBIC XUMUUECKHE
CUCTEMBI U (PU3UKO-XUMHUUECKHE TPOLIECCHI,
JIeXKale B OCHOBE COBPEMEHHON TEXHOJIOTUU
POM3BOACTBA CTPOUTENBHBIX MaTePUAIIOB U
KOHCTPYKIMI. YMEET: IPaKTUYECKU UCITOJIb30BaTh
METOJIbl TEOPETUYECKOTO U IKCTIEPUMEHTAIBHOTO
MCCIIEIOBaHUS B TPO(ECCHOHATBHON IeATEIbHOCTH
U B IOBCETHEBHOM JKU3HU; peIIaTh 3a/1auu
MVCIIUTUIAH €CTECTBEHHOHAYYHOTO ITUKIIA C
MCIIOJIb30BaHUEM CIPAaBOYHOro MaTtepuaina. Mimeer
MPaKTUIECKHUH OTIBIT: MTPOBEICHUS XUMHUECKOTO
HKCIIEPUMEHTA; OPraHU3aIH U POBEJCHUN
JTUTEPAaTYPHOTO MOKMCKA, B TOM YHCJIE B TIIOOATBHBIX
KOMIBIOTEPHBIX CETSIX, 00paboTke U 0000IIEHHH ero

[pe3yIbTATOB.

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas TpyaA0eMKOCTh JUCHIUILUIMHBI cOCTaBIsAeT 8 3.¢., 288 4., 210,75 u.

KOHTAKTHOU paboThI

Bun yuebno# paboTh

PaCHpeﬂeHGHHGIH)CCMCCTpaM
B acax

Bcero

qacCcoB

Homep cemectpa




2 3
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 288 144 144
Ayoumopnvie 3aHAmus: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIJIN) IPYTHE BUIBI 48 24 24
aynuTopHbIX 3aHsaTui (I13)
JIabopatopubie pabotsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 77,25 39,75 37,5
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
OdopMmIieHre 0TYETOB IO TA0OPATOPHEIM paboTaM 11,25 6.25 5
Pelrenre TUMIOBBIX TEKCTOBBIX 3aa4 12 6.5 5.5
[ToaroroBka k sK3aMeHy 27 0 27
[ToaroroBka k 3a4eTy 27 27 0
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 18,75 8,25 10,5
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT JK3aMEH
5. Coneprkanue TUCHMILIIMHBI
No HaiMeHOBaHIE PasIeon AMCLHITHHEL OO0BeM ayIUTOPHBIX 3aHSITHI IO BHJIaM B 4acax
pasnena Bcero JI 113 JIP
1  [Mexanuka 32 12 10 10
2 [MexaHuyeckue KoIeOaHUs U BOIHBI 18 12 2 4
3 MonekynspHas (pU3UKa U TEPMOAMHAMUKA 22 16 4 2
4 [D7eKTpUYECTBO U MarHETU3M 62 32 14 16
5  |CrnenmanbHast TEOpUSI OTHOCHTEIBHOCTH 4 4 0 0
6 |OnTuka 22 8 6 8
7  |KBanTOBas Qu3MKa 18 6 8 4
8  |AtomHas u siiepHas pu3nKa 14 6 4 4
5.1. Jlekuumn
Ne Ne Kox-
nexuuulpazena HanmenoBanue uim KpaTkoe cofepKaHnue JEKIIMOHHOTO 3aHITHS BO
4acoB
Brenenue. [Ipenmer ¢puszuku. CBsA3b PU3NKHU C IPYTUMH HayKaMu U GUI0COPHUEH.
MeToab! GU3HYECKOTO UcCcieoBanms. MexaHuka Kak pa3aen QU3HKH.
KunemaTyka, OCHOBHBIEC IOHATHSA (CUCTEMa OTCUYETA, IEPEMEIICHNE, CKOPOCTb,
1 1 yckopenue). [Tnockoe nemkenne. HopManbHoe, TaHTEHIIMAIBHOE U TTOJIHOE )

PaBHOIIEPEMEHHOTO JIBUKEHUS.

YCKOpEHHE MaTepuaibHOU Touki. KuHeMaTnka BpaliaTesIbHOrO ABUKEHUS
MaTepHaIbHONU TOYKH BOKPYT HETIOABUKHOM ocH. CBSI3b MEXy JIMHEUHBIMU U
YIJIOBBIMH XapaKTEPUCTHUKAMU JBUKEHUS. BBIBOI KHNHEMATHUECKOTO YPABHEHUS

MacCChI.

JluHamuKa Kak pa3nen GU3MKH, OCHOBHAS 3a/ladya JUHAMHKU. 3aKOHbI HpOTOHA.
OCHOBHBIE CHJIBI B MEXaHUKE (TPaBUTAIIMOHHOE B3auMojieiicTBue, cuiia Kynona,
CuJia TPCHUSA CKOJIBXXCHUSA, CHUJIa YIIPYTOCTH, CUJIa COIPOTUBJICHUS IIPU JIBUKCHUU B
2 1  [razax W KUAKOCTAX). IMIynbc MaTepuanbHON TOYKHA U MEXaHUYECKOM CUCTEMBI. 2
OCHOBHOE ypaBHEHUE JMHAMUKH MaTEpHUaJIbHOW TOUKU. 3aKOH COXPAHEHHUS
MMITYJIbCa MEXaHUYECKON CUCTEMBbI. YPAaBHEHHE IBUKEHUS TeJIa IEPEMEHHON

3 1  |HeunepuuanbHble cucteMbl orcyera. Cuibl nnepuun. I[lonsrue sueprun. Pabora 2




CHJIbI, MOIITHOCTbD. Kunernueckas u nMoTeHIHAaIbLHAS OHEpPIrun MEXaHUYeCKOM
cucteMbl. [lonsaTne KOHCEPBATHBHBIX 1 HCKOHCCPBATHUBHBIX (I[I/ICCI/IHaTI/IBHI)IX) CHII.

CBs3b MEKly TOTEHIIUAIBHON YHEPTUE U cuiloi. BeiBoa MaremMaTu4yecKux
BBIPAYKEHUI JIJI pacyeTa MOTEHIMAIbHON YHEPTUH B 10JIE OJHOPOAHOM CUJIBI
TSKECTH U CUJIbI YIPYTOCTH. 3aKOH COXPAHEHUs MTOJIHOM YHEPTUN MEXaHUYECKOU
cuctembl. [ padudeckoe mpencTaBieHne MOTEHIINATLHOW U KHHETHYECKON SHEPTUU
MEXaHMIECKOM CHUCTEMEI.

Mexanuka TBepaoro tesna. MomeHt nHepuuu. Teopema Iltelinepa. MOMEHT CHIIBL.
MOMEHT UMITyJIbCa MaT€pUAIIBHON TOUKH U MEXaHUYECKON CUCTEMBI. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKOW CUCTEMBI. YPaBHEHUS JTUHAMUKHU
TBEPAOIO Teja. MOMEHT UMITyIbCa TBEPAOTrO Tela OTHOCUTEIBHO HETIOABUKHOMN
OCH. YpaBHEHUS JUHAMUKH TBEPJOTO TEJIA B CIy4ae MJIOCKOTO IBHKEHHUS.

KuneTndeckas SHEpPTrys TBEPJAOTO TeJla IIPU BPALLEHUH BOKPYT HEIIOABUKHOU OCH.
PaboTa MOMEHTa CHUJI IPH BpaILlEHUH TBEPJOTO TejIa BOKPYT HEMOABUKHOM OCH.

Mexannueckue konebanus. CBoOomHbIE KojebaHus. ['apMoHnUecKre KojieOaHusl.
JluddepeHnmaabHOe ypaBHEHHUE TApMOHUYECKUX KOJIEOaHUN U €T0 pelIeHue.
OCHOBHBIE TIOHATHS (aMIUTHTY/IA, TIEPHO/, YacToTa, (pa3a komedaHuit).
['paduueckoe mpepcTapieHNe rapMOHUYECKUX KOJICOaHMA. 3anch ypaBHEHUS
KoJIeOaHW B KOMIUIEKCHOU (popme.

MexaHnnueckue rapMOHu4ecKre KoieOaHusi MaTepruaibHON TOUKH (CKOPOCTbD,
yCKOpeHHUe, KHHETHYECKas M MOTeHIMaIbHast sHeprun). [IpyxuHHbIH,
buznyecKuii, MaTeMaTHUYECKUI MAsITHUKH.

CBoOonnbie 3aryxatomue kosnedanus. {uddepennmranbaoe ypaBHeHne
3aTyxaronux KojaeOaHuil 1 ero penieHue. AMILTUTY/IA 3aTyXaroIIuX KoneOaHui,
BpeMs perakcaluu, JorapupMUIECKuil JEKPEMEHT 3aTyXaloMNUX KoJeOaHu.
JloGpoTHOCTD. [ padprueckoe n3o0paskeHUE ypaBHEHHS 3aTyXalOMUX KOJIeOaHHIA.

10

CBOOOIHBIE 3aTyXarolIHe KoeOaHus MPYKHHHOTO MasiTHUKA (IpUMep
3aTyxaromux Konedanuii). Bernyxnennsie konedanus. uddepennmuansroe
ypaBHEHUE BBIHYX/ICHHBIX KoJieOaHHi 1 ero pemreHue. [ padudeckoe
MpeACTaBICHNE YPABHEHNUS BBIHYKICHHBIX KOJICOaHUH.

11

3aBUCHUMOCTD AMINIUTYAbI BBIHYKACHHBIX KoJIe0aHUN OT YaCTOTHI BHEIITHENH
MEePUOTNICCKOM CHITBI (TpaduuecKoe N300pakeHUE dTOW 3aBUCUMOCTH ). SIBICHHE
pe3oHaHca. Pe3oHaHCHBIE aMIUTHTY/Ia U YacTOTa KoJieOaTeNbHOM CUCTEMBI. BOITHBI.
[TonsiTHe criIomHOM cpenbl. Ynpyrue (MeXaHudecKrue Boibl). ['apMOHUYecKue
YHOPYTHUEC BOJIHBI. Ilousarus JJINHBI BOJIHBI, BOJIHOBOU MOBCPXHOCTHU, BOJTHOBOT'O
¢dpoHTa.

12

[Tonsitue Geryiiel BoHbL. YpaBHeHHE Oeryiiel BomHbl. Pa3a BoaHbL. CBsI3b
MEXy IEPUOJIOM KOJIEOAHUH TOYEK CPebl, CKOPOCTBIO PACIIPOCTPAHEHUS U
TMHOM BOJTHBI. YpaBHEHHUE TJIOCKOU U c(hepruecKoil BOJIH B KOMIUIEKCHOM (opme.
DaszoBast ckopocTh. AuddepennnanbHoe ypaBHeHHE OeTyeil BOIHBI.

13

MounekyssipHas puU3KMKa U TEpMOAMHAMUKa, BBeieHHe. CTaTUCTHYEeCKUH 1
TepMOI[I/IHaMI/I‘ICCKI/Iﬁ MOoAXOAbI IJId N3YYCHHUA CBOMCTB CHUCTEM, COCTOAIIUX U3
OonpIIoro ymrcia yacTuil. ONbITHBIE 3aKOHBI HJIEAJIBHOTO Ta3a (3akoHb! I el-
Jltoccaka u boitna-Mapuotra, 3akoH ABorazipo, 3akoH /lansrona). YpaBHeHue
Menneneesa-Kinaiinepona. [lonsaTue o konmdecTBe BellecTBa U MOJISIPHON Macce.

14

BbIBOI OCHOBHOTO YPaBHEHUS MOJIEKY/ISIPHO-KMHETHUECKONH TEOPUH TSt
uaeanbHOro raza. CpenHekBaipaTUyHasi CKOPOCTb, KUHETUUECKAs! SHEPIUs
MOJIEKYJIbI OTHOATOMHOTO Ia3a. CBs3b MEX/ly TeMIepaTypoi raza 1 KHHETHUECKON
pHeprueil Mosiekyn rasa. Pacnpenenenne MakcBesuia 1o CKOpocTsiM CBOOOIBI.

15

BriBox 6apoMeTprudeckoil popMysibl (3aBUCUMOCTD JaBICHHS r'a3a OT BHICOTHI B
OJIe OTHOPOAHOM CHUJIBI TSDKECTH) U pactpenencHus bonpimana. CBa3b MeXIy
OCHOBHBIMU XapaKTEPUCTUKAMH MOJIEKYJIIPHO-KUHETUYECKON TEOPUU T'a30B
(mmuHO# cBOOOMHOTO TIpodera, CpeHel TETIOBON CKOPOCTHIO M CPEIHUM YHCIIOM
CTOJIKHOBEHHMM MEXIY MOJIEKYIaMH).




16

ABneHus nepeHoca (TemIonpoOBOIHOCTD, AU QY3Hs, BA3KOCTh). 3aKOH
pacrpeieieHus] KHHETUYEeCKOM SHEPTHH MOJIEKYJI Ta3a MO CTEIEeHSIM CBOOOIBI.
BHyTpeHHSIsI SHEpTUs, BHYTPEHHSIS SHEPTUS UeaIbHOTO rasa. [lepBoe Hauano
TEPMOTMTHAMUKH.

17

Pabora rasa npu u3ameHeHuH ero o0bema. TernnoeMKoCTh (TeII0eMKOCTh TPU
MOCTOSIHHOM JIaBJICHUU U MIPU MOCTOSIHHOM 00BbeMe JUIs UAEaIbHOro rasa,
ypaBHeHue Maiiepa). [Tokazarens anuabarsl. [Ipumenenne nepBoro Hadana
TEPMOJIMHAMUKHU K M30IIpoLieccaM (M30TepMUYECKHil, n300apudecKkuii,
M30XOPHYECKUI MPOIIECCHl B UACATILHOM rase).

18

AnnabaTudecKuil ¥ MOJIUTPOIIHBIN Mpoliecchl, IPUMEHEHHE NTEPBOTO Havaia
TEPMOJIMHAMUKH JJIs a11abaTUYECKOro Mpolecca B UealbHOM Tase.

19

TepmoanHamuueckue HUKIbl. OOpaTUMble U HEOOpAaTUMBbIE MTPOLIECCHI. DHTPOIHS
TepMouHaMUueckor cucteMbl. HepaBencTBo Knay3uyca. DHTponus uiaeaaibHOTO
raza. @opmyna bonbimana i sHTponuu. Bropoe Hayano TepMoguHaMUKH.
Tpetbe Hauasio TepmoanHamuku (Teopema Hepuera-Ilnanka).

20

TernoBble ABUraTENN U XOJIOAWIbHBIE MalHbL. Teopema Kapno. [{ukn Kapho,
KII/] nukna Kapho.

21

DIEeKTPUYECTBO, BBEJICHUE (TUIIBI 3aPsII0B, TUCKPETHOCTD AMEKTPUIECCKUX
3apsI0B, ANEKTPU3ALINS, 3aKOH COXpaHEHHs 3aps/ia, KiiacCu(HUKAIHsI BEIIECTB 10
KOHIICHTpAIMK CBOOOMHBIX 3apsa0B). 3akoH Kynona. HampsixkeHHOCTB
PIIEKTPUYECKOTO MOJIA. JIMHUM HanpsKEHHOCTH 3JIEKTpUIecKoro nosist. [lonstue
OHOPOAHOTO MOoJs. [I[puHIMI Cynepno3uuK NOJIEH.

22

[IoTOK BEKTOpa HANPSKEHHOCTH dJIeKTpryeckoro nois. Tepema ['aycca mis
DIIEKTPOCTaTHYECKOro noiis. IIpumepsl ucronb3oBanus TeopeMsl ['aycca mis
pacueTa 3JIEeKTPHUUECKOro 1o (0ecKoHeuHas 3apsiKeHHas MII0CKOCTh, JIBE
napaJuiesbHble O€CKOHEUHbIE 3apsKeHHbIE TNIOCKOCTH, 3apsbKeHHas cepuyeckas
MOBEPXHOCTh, 00BEMHO 3apsKEHHBIH 11ap, 0€CKOHEUHBIH 3apsyKeHHBIA HWIMHID U
HUTB).

23

Pabora no mepemenieHuto 3apsiaa B anekTpudeckoM nomue. Hupkymsaius
HaIMPSHKEHHOCTH 3JIEKTPUYECKOTo noJisi. [loTeHnnanbHas sHeprus 3apsiaa B
prieKTpuuecKkoM nose. [ToTeHnnan aneKTpuyecKoro mosi, Co31aBaeMOro TOYeUHbIM
3apsIOM.

24

HarpsikeHHOCTB TOJIsl KaK TPaJUeHT NOTEHIIMAJIa 3TOTO MOJIsl B 33JJaHHOM TOUKE.
[ToHsTHE YKBUITOTEHIUAIIBHON MOBEPXHOCTU. DIICKTPUUECKUNA TUTIONb.
J{anexrpuk. Tunsl qusnekTpukosB. [longpusanus AMdIeKTpUKOB. Buibl
MOJISIPU3ALMHU JUAICKTPUKOB. BEKTOp MONISIpU30BaHHOCTH, €TI0 CBSI3b C
HaMPs>KEHHOCTBIO BHEIIIHETO AJIEKTpUUecKoro noust. HanpshkeHHOCTh
PIIEKTPUYECKOTO TOJIS B AUDJICKTPUKE.

25

Bekrop anekTpudeckoro cmenieHusd. Teopema ["aycca 1i1st aneKTpoCcTaTHaeCcKOro
MOJIA B IUAJIEKTPUKE. DJIEKTPUUECKOE T0JIE€ Ha TPAHULIE ABYX AUAJIEKTPUKOB.
CerHeTosNIeKTPUKU. DJIEKTPUUYECKUN JOMEH. SIBIICHUE TUCTEPE3UCA B
CErHeTO3JeKTpUKax. [IpOBOAHUKY B AIEKTPUUECKOM IIOJIE.

26

JJeKTprudecKas eMKOCTh YETUHEHHOTO NPOBOTHHUKA. EMKOCTB poBoOIsIIIEro mapa.
KonneHcatopbl. DIeKTPOEMKOCTh KOHJICHCATOPa. DIEKTPOEMKOCTD IIFIOCKOTO
KoH/IeHcaTopa. EMKocTh OaTtapen KOHIEHCATOPOB. DHEPTHsI CUCTEMBI
HCIIOABVIKHBIX SJICKTPUUCCKUX 3apsA10B. SHCPFI/HI YCAUHCHHOTI'O 3apsS’>KCHHOT'O
MPOBOTHHKA. DHEPTHSI 3apsHKEHHOTO KOHJIEHCATOpa. JHEeprus
DIIEKTPOCTATUIECKOTO TTOJIS.

27

DNEeKTPOIMHAMHUKA, BBEJIEHUE (TIPEIMET AEKTPOAMHAMUKH, SIEKTPUUECKUMA TOK,
CHJIa TOKA, IVIOTHOCTh TOKa). MICTOYHMKM TOKa. DieKTpoaBMxKylias cuna. CBsa3b
MEX/1y 3JIEKTPOABIIKYIIEH CUIION U HallpsbKeHHeM. 3akoH OMa 11 OTHOPOJHOTO
ydacTKa LeMHu. 3aBUCUMOCTb CONPOTUBIIEHHS IPOBOJHUKOB OT TEMIEPATyphI.
PaboTa u MmomHOCTh TOKa. 3akoH Jxkoyns-Jlenna.

28

3axon Oma Ui HeogHOpoAHOTO yuacTka nenu. [Ipasuna Kupxroda ams




DIIEKTPUUECKUX Ieneil. MarHuTHoe 1moJie, BBeJleHue (MCTOYHUK MarHUTHOTO MOJI,
BIIEMEHTAPHBIN KOHTYP C TOKOM, PaBUJIO IPABOr0 BUHTA, HAIIPABICHUE
MarHUTHOTO ITOJIsI, MATHUTHBIA MOMEHT PAMKH C TOKOM, MAarHUTHASI HHTYKITHS,
JTUHUY MarHUTHON MHTYKIUH).

29

3akoH buo-Casapa-Jlamnaca. 3ak0H CynepIrio3uIMH JIJIsi MArHUTHOTO MOJIsA. 3aKOH
AMIIepa, IpaBUJIO JIEBOM PYKH JJIs ONIPEEIICHUS HAIIPaBJICHUs CUIIbl AMIepa.
[Tpumep cuiia B3aMMOAEHCTBUS MEXY JAByMsI O€CKOHEYHBIMU ITPOBOJIAMU C TOKOM.
MarauTtHoe 1osie ABMKYIIETrocs 3apsiia.

30

JleficTBE MarHUTHOTO TOJS HA ABMXKYIIHiics 3apsan (cuna Jlopenna). Dddext
Xomna. [upkynsius BEKTopa MarHUTHOW WHAYKIIMH B BaKyyMe (3aKOH ITOJTHOTO
Toka). [IprMep mpruMeHeHus: TEOpeMbl O IUPKYIISAIMH BEKTOpa MarHUTHOMN
WHIYKIIMHA — PACUYET MAarHUTHOTO TIOJISt OT OECKOHEYHOTO MPOBOJIA C TOKOM.

31

MarauTHO€E 1oJie coJeHor/1a U Toponia. Teopema ['aycca 1yt MarHUTHOTO TOJIS.
PaboTa no nepemenieHuIo MpOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

32

SABnenne >nekTpoMaraHuTHOM MHAYKIMK. OnbiTel Dapajest, 3akoH Papajes.
[IpaBuna JIeHna s onpeneneHus HalpaslIeHUs: HHIYKIIMOHHOIO TOKA. BriBog
3axoHa Dapanes U3 3aKOHA COXpaHEeHUs dHepruu. IIpakTnueckoe npumeHeHne
SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMH (JIEKTPOTrEeHEPATOPHI).

33

[loHsiTHE MHAYKTUBHOCTHU NPOBOJAIIETO KOHTYypa. IIpuMep — MHAYKTUBHOCTD
coneHoua. SIBneHne caMonHaAyKuuu. [IpumMep — TOK B MpOBOAAIIEM KOHTYpE MpU
3aMbIKaHNU Leny. B3auMHas MHIyKIus ABYX IPOBOASIIMX KOHTYPOB.
[IprimMeHeHre B3aMMHOM UHTyKIUU (TpaHC(hOpMaTOpBhI).

34

OHeprus MarHuTHOTO nouis. [Ipumep — sHEprust MarHUTHOTO NOJIS BHYTPU
coneHouga. OObeMHasl MIOTHOCTH SHEPTUM MAarHUTHOTO MOJIsl. MarHuTHBIE
cBoiicTBa BemiecTBa. [ unoreza Amnepa. Kinaccuueckoe o0bsicHeHUE
HaMarHM4eHHOCTH BellecTBa. BEeKTOp HaMarHM4eHHOCTH. MarHuTHoOe noJje
BHYTpU MarHetuka. basopas kiaccugukanus MarHeTHKOB.

35

DeppoMarHeTUKM, OCHOBHBIE CBOMCTBA. 3aBUCUMOCTh MAarHUTHOW ITPOHUIIAEMOCTH
(deppomMarHeTuka oT HaNpspPKEHHOCTH BHELTHETO MarHUTHOTO NoJIs. SIBleHue
MarHUTHOTO THCTepe3nca B peppomarneTrkax. Touka Kiopu. Jlomennas
CTPYKTypa (peppoMarHeTUKOB. SIBICHHE IIEKTPOMAarHUTHBIX KOJIeOaHui.

W neanbHbIN KoeOaTeNnbHbIH KOHTYp. Da3bl KoJlebaTeIpHOro poIecca B
u/1eaJbHOM KoJjiebaTenbHOM KoHTYype. JJuddepeniuanbHoe ypaBHEHNE
DIIEKTPOMArHUTHBIX KOJICOAHUH U €ro pelIeHre B CIIydae HJeaTbHOTO
K0J1€0aTeIbHOTO KOHTYpA.

36

KonebaTenpHbIN KOHTYP C conpotuBieHneM. {uddepernuanpHoe penenue
3aTyXaroIUX EKTPOMAarHUTHBIX KoJieOaHuil u ero pemenue. [lepuognueckuii u
ANepPUOIUICCKHUI MPOIIECCHI B KOJIeOaTeIbHOM KOHTYpe (Tpadudeckoe
n3o0paxkenue). [lepemennslit TOK. Pe3ucrop, karymika 1 KOHASHCATOP MIPU
MOAKJIIOYEHNH K MICTOYHHUKY IIEPEMEHHOTO TOKa (II0 OTJENIbHOCTH, (pa3oBas
nuarpamma HarpsbkeHus). Pezonanc HanpsbkeHuil. PesoHanc TokoB. MOIHOCTh
[EPEMEHHOTO TOKA.

37

CrnenuanbHasi TEOpUs OTHOCUTEIIBHOCTH, BBEICHHE (TPUHITUTT OTHOCHUTEILHOCTH
["anuiiest; onbITHBIE (DAKTHI, MPOTUBOPEUAIIINE KIACCHUECKUM MPEACTABICHUSIM O
MPOCTPAHCTBE M BpeMeHH). [locTynaTel criennanbHON TEOPUN OTHOCUTEIIBHOCTH.
[TpeobpazoBanus Jlopenna. Cnencteust u3 npeodpazoBanuii Jlopenma
(0IHOBpPEMEHHOCTh COOBITUI B Pa3HbIX HHEPIHUAIbHBIX cucTtemax orcyeta (MCO),
UIMTETFHOCTH COOBITHI B pazHbix MCO, anuna ten B pasHsix MCO,
PEISATUBUCTCKUHN 3aKOH CIIOKEHHSI CKOPOCTEH).

38

WuTepBan Mexry coobITUsIMU. OCHOBHOM 3aKOH PEISTUBUCTKON TMHAMUKH
MaTepuaIbHON TOUYKHU. 3aKOH B3aMMOCBSI3U MACChl M DHEPTUU.

39

BomHoBas OIITHKAa, BBCACHHUC (BOJ'IHOBaSI npupoaa CBCTa, YpaBHCHUA MakcBeaa
JJI1 SJICKTPOMArHUTHOTO I10JIsA, BOJTHOBOC YPAaBHCHUC JJI SJICKTPOMATrHUTHOT'O

[10JI51, BEKTOPD YMOBa-HOﬁTHHFa, IOKa3aTCJib IPCIIOMJICHUA CPCbI, IJIMHA BOJIHBI




CBCTAa B BCIIICCTBC, ONTHYECKUHU oyThb 3H€KTp0MaFHHTHOI>'I BOJIHBI, CBA3b MCKIY
(ha30ii AMEKTPOMArHUTHOM BOJTHBI M MMPONICHHBIM ITyTeM ). OCHOBHBIEC 3aKOHBI
reOMETPUUYECKOM ONTHUKY (3aKOHBI OTPAKEHUS U npesiomyeHus). [lonstus
KOTEPEHTHOCTH, MOHOXpOMAaTHU3Ma BOJTHOBBIX IMpolieccoB. CyMMapHas aMILIUTya
OT JIBYX KOT€PEHTHBIX MOHOXpOMAaTH4YeCKUX BOH. HTepdepenmus, ycioBue
HAOI0IEHNST MAKCUMYMOB 1 MUHUMYMOB MHTEHCUBHOCTH PE3YJABTUPYIOIIETO
IJICKTPOMATrHUTHOT'O U3JTYYCHUH.

OJKCIIEpUMEHTANbHBIE METO/IbI HAOIIOIeHUS! MHTEp(EPEHLIU B BUTUMOM CBETE
(omeiT KOHra, 3epkaina u ounpusma Openens). Pacuer untepdepeHIIMOHHOM
KapTUHBI 7151 9TUX MEeTONI0B. PacueT nHTepdepeHIMOHHON KapTUHBI B TOHKUX
rieHkax. Marepdepomerpsl. Judpakuus. [Ipunnun [toiirenca-Openens. Meton
30H @penenst. Audpaxius Openenst Ha KpyTJIoM OTBEPCTUH U AUCKe. Judpakuus
®payHrodepa Ha OTHOM 1IesIn U Ha TU(GPAKIIMOHHON perieTKe.

40 6

[udpaxuus. [Ipunnun [Noiirenca-®penensa. Meron 3080 @penens. udpakuus
41 6 |Dpenens Ha KpynIoM oTBepcTUH U Aucke. Judpakuus @payHrodepa Ha ogHOIMA 2
1eJ1 U Ha JUQPAKIIUOHHOMN perieTke.

[Tonsipuzanus cBeta. ECTeCTBEHHBIN U MOJSIPU30BAaHHBIN CBET. BHibI
MOJIIPU3aLUY, cTeneHb nossipuzannu. Ilonspusaropsl, 3akon Maioca.
42 6  |[Tonspu3zanus cBeTa MpU OTPAKEHUU OT TPaHUIIBI pa3ziesa IByX AUIIEKTPUKOB 2
(3axoH bprocrepa). [IBoitHOE JTydenpeaoMiIeHue, MOIsprU3alluOHHbIE IPU3MBI U
MOJISIPOU/IBI.

TennoBoe uznyuyeHue, ero npupoaa. OCHOBHbIE XapaKTEPUCTUKH TEILIIOBOTO
M3Ty4eHus (CTeKTpaibHasl IIIOTHOCTh SHEPTETUUECKON CBETUMOCTH,

43 7  |cmekTpalsibHas moriiomareabHas cnocooHocTh). 3akoH Kupxroda amns TermnoBoro 2
n3nmydeHus. 3akonsl Ctedana-bonsiimana u Buna. ®opmyinel Penes-Jxunca u
[1nanka.

BremHuit Gpotosnexkrpuyeckuit 3hdekt. 3akoHbl BHEMIHET0 GoTorddexTa.
Dopmyna DifHmTeHa 11t BHe1Hero goro3ddexra. Kpacnas rpanuna
doroaddekra, 3anepkuBaromInii MOTeHIMaI. Macca 1 UMIYJIbC (POTOHA, TaBIECHUE
cBeta. Dddext KomnroHa u ero TeopeTHdeckoe 0ObSICHEHHE.

44 7

KopnyckynspHo-BosiHOBOM qyanusM. ['unoresa ae bpoitns. CooTHomeHne
HeonpezeneHHocTe. BonmHoBast GyHKIUS U €e CTaTUCTUYECKUI CMBICI.
YpaBHenue llIpenunrepa. [IpuHIMI IPUYMHHOCTH B KBAHTOBOM MEXAHHUKE.
[Tpumeps! npumenenust ypaBaenus Llpenunrepa (cBoOoHas yacTULa, YaCTULIA B
«OECKOHEUHOI» MOTEHIIMAIBHON M€, IPOXO0XKIEHNE YaCTULbI CKBO3b
NOTEHIMAIbHBIN Oapbep, TMHEHHbIN rapMOHUYECKUIM OCIIHILIATOP).

45 7

Teopust atoma Bomopoza mo 6opy. JIluHelHdarplii CiekTp aToMa BOIopo/a.
[Toctynarst bopa. Cniektp atoma Boopoza no bopy. ATom Boiopoia B KBaHTOBO#M
MeXaHHKe, KBaHTOBBIE YHcTa. 1s-cocTosiHIE aToMa Bojopoa. CIHH 3JIeKTpOHa.
[IpuHIIUTT HEPAZTUIMMOCTH TOXKIECTBEHHBIX YacTUIl U ipuHIuN [laynu,
pacnpezielieHne dJIEKTPOHOB B aTOMeE T0 cocTosHusAM. [lepuonnyeckas cuctema
nJIeMeHTOB MeHierneesa.

46 8

Pa3smep, coctaB u 3apsig aTOMHOTO sipa. MaccoBoe U 3apsiioBoe uucia. Jledgexr
MacChl U HEprus cBs3M sapa. CrivH sapa, siACpHbIM MAarHUTHBIA PE30HAHC.

S nepHbIe CHITBI, MOIETH s/Ipa. 3aKOH PaIMOAKTUBHOTO pacmaja, anbda-pacma,
Oera-pacrnajn. ['aMmMa-usnydeHue.

47 8

KocMmuueckoe n3nydenre. MIOOHbBI M UX CBOMCTBA. ME30HBI U X CBOMCTBA. THIIBI
B3aMMOJCHUCTBUS AJIEMEHTAPHBIX YacTULl. YacTULIbI U aHTUYACTULBI. | UTIEpOHBI,
CTPAaHHOCTH ¥ YETHOCTh dJIeMEHTapHBIX YacTull. Kimaccudukarms 3eMeHTapHbIX
YACTHILI.

48 8

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

No | Ne | HaumeHoBaHMe WM KpaTKoe CoJiepyKaHue MPAKTUYECKOTO 3aHsATHS, CEMHHApa |KOJ'I—BO|




3aHATUA

paszzena

qacCoB

1

Kunemarnka MOCTYIATCIIbHOTO JIBUKCHUSA

Knnemarnka BpaImaTcJIbHOTO ABUKCHUS

I[I/IHaMI/IKa MOCTYNATCIIbHOI'O JABUKCHUA

,Z[I/IHaMI/IKa IIJIOCKOI'0 ABVXXKCHUA TBEPAOro TEJIa

Pabota. DHeprus. MomHoCTh. 3aKOHBI COXpaHEHUS

Mexannyeckie KoineOanus

MoJeKyJsipHOE CTPOCHHE BEIIECTBA. 3aKOHBI HI€aIbHBIX Ta30B

[IepBoe HauaJI0 TEpMOAMHAMUKHU. TEPMOAMHAMUYECKUE IUKIIBI.

3aKoH KYJ'IOHa. TeopeMa Faycca JJIL SJICKTPOCTATUYCCKOTO TTOJIA

[loTeHmuani. Pabora mo TICPCMCIICHHUIO 3apa/ia B SJICKTPOCTATUYCCKOM II0JIC

:‘)J'IGKTpI/I‘IeCKaH CMKOCTbD. 9Hepr1/151 QJICKTPOCTATUYCCKOI'O ITOJIA

[TocTostabIN TOK. 3akoHbl Oma. [IpaBmna Kupxroda

3akon buo-Casapa-Jlamnaca

3akon Ammnepa. Cuna Jlopenia

3aKOH MOJIHOT0 ToKa. MarHuTHBIN NOTOK. IHTyKTUBHOCTH

WuTepdepenims ceera

Jludpakuus ceera

Honﬂpmamm CBCTa

[UNey (NSNS [USI) RUNDG) NI (U USSG) RUSIN, RUSIN QU
S NI I Y TSI E e b il e el Rl e

TemoBoe uznydenne. @otodrpdexr

[ B Ee N IENEENEENEEN N o)\ No)W Ko )Y I SN [N SN BN SN I SNy I SN I SN I AN S I RUS I I (O T It B et

20 JlaBnenue cera. KomnroH-a¢dext

21 Bounbl 1e bpoiina. CooTHOLIEHHE HEOTPENESIIEHHOCTEN

22 Ypasuenue [lIpenunrepa. [IpocTeimue ciryqan 1BUKEHHUSI MUKPOYACTHUIL
23 AToM Bozopoja o bopy

24 CrpoeHue aTOMHBIX sJiep. 3aKOH paIuOAaKTUBHOTO pacraja

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

5.3. JlaboparopHbie padoThI

Ne Ne y Koa-
sansuspasiena HaunmenoBanue win KpaTkoe cofepskaHne 1adopaTopHOil paboThI BO
4acoB
1 1  |M3yueHue siBIEHUS yaapa 1M1apoB 2
1 |OnpeneneHue CKOPOCTH MyITH 2
3 1 V3ydeHne 3akoHa TMHAMKH BPalllaTeIbHOTO JIBUKEHHS C TOMOIIbIO MasiTHUKA )
O6epbexa
4 1 Onpenenenre MOMEHTa HHEPLIMNU TeEJla, CKAaTIBAIOILETOCS C HAKIIOHHOU )
MJI0CKOCTH
5 1 |OnpeneneHre MOMEHTa HHEPLIMK MaXOBHKa 2
6 ) Omnpenenenne yCKOpeHUs: CBOOOIHOTO MaICHUS C TOMOIIBI0 000POTHOTO )
MasiTHUKA
7 2 [M3ydeHue 3aTyxaroniux KojeOaHui 2
8 3 |OnpeneneHue OTHOIICHHUS TEIUIOEMKOCTEN BO3ayXa 2
9 4 |A3ydeHue 3IEKTPOCTATUUECKOTO MO METOJOM MOJICIUPOBAHUS 2
10 4 |OnpeneneHue IIEKTPOEMKOCTH KOHIEHCATOpa 2
11 4  |OnpeneneHue yaenbHOIO COPOTUBIIEHUS TPOBOIHUKA 2
12 4 |OnpeneneHue yaenbHOTO 3apsiia MJIEKTPOHA METOOM MarHeTpoHa 2
13 4 |Uzyuenwue 3¢pdekra Xoiia B HOTYyIPOBOTHUKAX 2
14 4  |M3y4eHue CBOMCTB ¢eppoMarHeTHKa ¢ TIOMOIIBIO METIN THCTEpE3nca 2
15 4  |M3y4yeHwue IEKTPOMAarHUTHBIX 3aTyXaOLUX KoJeOaHui 2




16 4 |MccnenoBaHue SIBICHUS PE30HAHCA B AJIEKTPUUYECKUX LIEISAX IEPEMEHHOTO TOKA 2
17 6 |Onpenenenue paguyca KpUBU3HBI JIMH3BI 2
18 6 |M3mMepeHue AIMHBI CBETOBOW BOJIHBI 2
19 6 |3mepeHue nokazaresns NpeaoMiIeHUs BO3ayXa 2
20 6 |OnpeneneHue yria MoOJHOW NOIApU3aAllMM U MPOBEpPKa 3aKkoHa Maitoca 2
71 7 I/I3MepeH1/1ev TEMIIEPATyphl U CTETIEHH YEPHOTHI TeJIa METOOM CIIEKTPaJIbHBIX )
OTHOILIECHUN
22 7  [MccnenoBanue BHeniHero ¢orosddexra 2
23 8  |M3yuenue anbda-pacnaga 2
24 8 |M3mepenHne BepXHEW IpaHMIIBI YHEPTUN OeTa-CIIeKTpa 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenaune CPC

Crnncoxk nureparypsl (¢ yKazaHUEM Koz-
ITonsun CPC pasnenos, raB, cTpaHuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
OdopMieHre OTYETOB IO TA0OPATOPHEIM  |Y4eOHO-METOIMYECKHE MaTepUAIIbl B 3 5
pabotam PIIEKTPOHHOM BHjIE [4-6]
Y4ueOHO-MEeTONMUECKHE MaTePHAITBI B
PemeHne THITOBBIX TEKCTOBBIX 3a/1a9 3 5,5
PIIEKTPOHHOM BUjE [7-9]
Y4yeOHO-MeTOINYeCKHE MaTepHalbl B
[ToaroroBka K sK3aMeHY 3 27
hiexkTpoHHoM Buze [1-3, 10-13]
YueOHO-MEeTOINMUECKHE MaTepHAaIIbl B
[ToaroroBka k 3a4eTy 2 27
BiekTpoHHOM Buje [1-3, 10-13]
OdopmiieHre 0TYETOB 110 JTA0OpPaTOpHBIM  |Y4eOHO-METOINYECKUE MaTepralibl B ) 6.25
pabotam AIIEKTPOHHOM BUJE [4-6] ’
Y4eOHO-METOINYEeCKHE MaTepUaIIbl B
PerreHre TUMMOBBIX TEKCTOBBIX 3a1a4 2 6,5
PIIEKTPOHHOM BuU/E [7-9]

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoababie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoibHOTO |(Bec [Topsimox HauncaeHUs1 6aIoB
KM|mectp| koHTpoOst MEpOTpHSITHS Oan eTcs B
1A
B TedeHnn yueOHOTO ceMecTpa CTyACHThI
TOJIKHBI CJIaTh PEIICHUS TUTIOBBIX
TEKCTOBBIX 3aja4. [Ipouemypa
Tunossie OLICHUBAHUSA: OLICHKA PEIIEHUI TUIIOBBIX
1 ) Texymuii | TEKCTOBBIE 3a]1a4H | | 37 [FEKCTOBBIX 3a/1a4 BHINONHAETCSA 110 saer
KOHTPOJIb (Texymuii 0aJITIbHO-PEUTUHIOBOM cucTeMe (TpUKa3
KOHTPOJIb) pekropa oT 24.05.2019 . Ne 179).
Kpurepun onieHMBaHUS KaXKI01
OTJIEJIbHOM 3aJ]aul: PEIICHUE HE UMEET
3aMEUYaHHI WM UMEET HECYIIECTBEHHbIE




3ameuaHus - | 0asr; pemeHue nMeer
CyIIIECTBEHHBIC 3aMeUaHus (OUTHOKa TPH
BBIYUCIICHUSIX, HEKOPPEKTHBIN PUCYHOK,
MPOTYIICH BRKHBIN ITAIl PEIICHUS U T.I1.)
WK perieHus Het - 0 6aos.
MaxkcuManbHOE KOJTMYECTBO 0aIIOB 32
TEKCTOBBIC 3a71a4¥ - 37 OaJIoB

Texyuuit
KOHTPOJIb

OTtyeTsl 110
J1a00paTOPHBIM
paboTam (TeKyIIHii
KOHTPOJIb)

12

B TeueHne yueOHOTO ceMecTpa CTYCHTHI
TOJDKHBI C/1aTh Ha TIPOBEPKY OTUYETHI 110
maGoparopHbIM pabotam. [Iponenypa
OILICHUBAHHMS: OIIEHKA OTYETOB I10
1a0opaTopHBIM pabOTaM BBITIOIHAETCS 110
OaJIITbHO-PEUTUHIOBOI cucTeMe (MpUKa3
pextopa ot 24.05.2019 . Ne 179).
Kputeprnn olleHUBaHUS: OTYET IO
naboparopHoii paboTe HEe UMEeT
3aMeuaHUi WK UMeeT He3HAYNTEIIHbHbIC
3amedanus - 1 6ait; oTyeT mo
nmabopaTopHOU paboTe UMeeT
CyLIEeCTBEHHbIE 3aMeuanus (ommoka B
pacueTax, HEMOJIHOE COOTBETCTBHE
TpeOoBaHUAM 0(OpMIIEHUS,
HEKOPPEKTHBII BBIBOA U T.II.) HITH OTYET
He BBITNONHEH - (0 6ayuioB. MakcumansHoe
KOJIMYECTBO OAJIJIOB 3a JabOpaTopHbIe
pa0oThl - 12 GasioB

3a4CT

ITpome-
KYyTOYHast
arrecrauus

3auer
(MpomexyTOUHas
arTecTanus)

CryneHThl cydyailHbIM 00pa3zoM
BBHIOMPAIOT OUJIET, COAEPIKAIIUNA OTUH
TEOPETHUUYECKUN BOIIPOC U OJIHY 3a/1a4y.
[Ipouenypa ouenuBanus: OneHka oTBeTa
Ha TEOPETUYECKUIA BOMPOC BBIMOIHIETCS
1Mo OaTbHO-PEUTUHTOBOM CUCTEME
(mpuka3 pextopa ot 24.05.2019 . Ne
179). Kpurepuu orieHUBaHUs OTBETA Ha
TEOPETUYECKUM BOIIPOC: JaH MOJIHBINA
KOPPEKTHBIN OTBET HA BOIIPOC
(TomyckaeTcs He3HaYUTEIbHAs
HETOYHOCTBH) - 3 0ajia; OTBET UMEET OTHO
CYIIIECTBEHHOE 3aMeuaHue (HemoaHas
bopMyIHpOBKa 3aKOHA/OTIPEICIICHNUS,
omnOka B popmysie/B BbIBOJIE POPMYIIBI U
T.I1.) - 2 O6aJija; OTBET UMEET JIBa
CYIIIECTBEHHBIX 3aMedaHus - 1 6ani; Ha
BOIPOC HE ObLIO JAHO OTBETA UJIU OTBET B
KOpPHE HEBEPEH MJIM OTBET UMeEET Ooliee
NIBYyX CYIIECTBEHHBIX 3aMedanuii - ()
OannoB. Kputepuu onieHnBaHus pemieHui
TEKCTOBBIX 33/1a4: IPUBEJCHHOE PELICHUE
BepHO (0e3 3ameuaHuii uiu ¢
HE3HAYMTEILHBIMH 3aMEUaHUsIMU) - 3
OaJia; MpUBEACHHOE PEIICHUE NMEET
OJTHO CYII[ECTBEHHOE 3aMeuaHue (omuoka
MPU BBIYUCIICHUSIX, HEKOPPEKTHBII
[PUCYHOK, TIPOTYIIICH BaXKHBIM dTaIl
pelleHus U T.01.) - 2 0ajia; mpuBeIeHHOe

CIHICHUEC MMECT IBA CYHICCTBCHHBIX

3a4CT




3ameuaHus - | Gat; mpuBeIeHHOE
pereHne uMeeT Ooee IByX
CYIIIECTBEHHBIX 3aMEUYaHUN WM PEIICHUE
B KOpHE HEeBEpHO - 0 6aioB.
MakcuMaTbHOE KOJTUYECTBO 0ANIIOB Ha
3auere - 6 6aI0B. DK3aMeHAIOHHAS
OIICHKA BBICTABJISIETCS 10 CYMMapHOMY
pPEUTHHTY CTy/leHTa (CM. MPUKa3 peKTopa
oT 24.05.2019 r. Ne 179), BKIIFOUarOIIETO
TEKYIIN KOHTPOJIb (TUIIOBBIE 33]1auu U
OTYETHI 110 TaOOpaTOPHBIM paboTam) U
MPOMEKYTOUHYIO aTTeCTAIHIO (9K3aMeH
WJTH 3a4€T)

bonyc

bonycHoe 3ananue

15

CTyneHT npecTaBiseT KOMUU
TOKYMEHTOB, ITOATBEPKIAIOIINE TTOOETy
VI y9acThe B TMPEIMETHBIX OIMMITHAAAX
M0 TeMaM JUCIHIUIAHEL. [Ipn
OLICHUBAHUU PE3YJIbTATOB MEPOIPUSITHS
HCITOJIb3YeTCs 0aThbHO-PEHTHHTOBAS
CHUCTEMa OLICHUBAHUS PE3YJIbTATOB
y4eOHON JAeATETHHOCTH 00YUYaOIIUXCS
(YyTBepKIeHa MPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MOYKHAS BEIMYUHA OOHYC-peUTHHTA
+15% K pedTuHTY.

3a4CT

Texyuuit
KOHTPOJIb

Tumnossie
TEKCTOBBIE 3a7a49U
(Texymumii
KOHTPOJIb)

33

B TeueHnn yueOHOTO CeMeCTpa CTYIACHTHI
TOJKHBI C/IaTh PEUISHHS TUITOBBIX
TEKCTOBBIX 3a7a4. [Ipouemypa
OLIEHUBAHMS: OLIEHKA PEIICHNH TUITOBBIX
TEKCTOBBIX 32/1a4 BBITTOJTHSAETCS 10
0aJIbHO-PEUTHHTOBOM cucTeMe (IpUKa3
pexTopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUS Kax a0
OTAETHHOM 3a/1auu: pelICHNEe He UMEET
3aMeuaHuil UM UMEET HECYIIeCTBEHHbIE
3ameuaHus - 1 0ajui; peleHne uMeeT
CYIIIECTBEHHBIC 3aMeuaHus (OIMOKa pH
BBIYUCIICHUSIX, HEKOPPEKTHBIN PUCYHOK,
[POIMYIIEH BaKHBIN 3Tl pEIIeHUs U T.I1.)
WM perieHus Het - 0 6aos.
MaxkcuMaabHOE KOJIMYeCTBO OaIoB 3a
TEKCTOBBIE 3a1a4u - 33 Oaiuia

OK3aMCH|

Texymmii
KOHTPOJIb

OTtyeTsl 10
n1ab0opaTOpHBIM
paboTam (TeKyIui
KOHTPOJIb)

12

B TeueHne yueGHOro cemecTpa CTyAeHThI
TOJKHBI C/IaTh HA MMPOBEPKY OTYETHI 110
maboparopubiM padotam. [Iponenypa
OIICHUBAHHUSA: OIICHKA OTYETOB 10
mabopaTopHBIM paboTaM BBITTOIHSIETCS TI0
OaJTbHO-PEUTUHTOBOI cucTeMe (TpuKa3
pexTopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUS: OTYET 110
mabopaTopHOl paboTe HE UMEET
3aMeYaHW WM UMeeT He3HAUUTEIbHbIE
3aMedaHud - 1 0air; oTdeT 1o
nmaGopaTopHOU paboTe UMeeT
CyIlIECTBEHHBIC 3aMevaHus (OInOKa B

pacucTax, HCIIOJHOC COOTBCTCTBUC

OK3aMCH|




TpeOoBaHUAM O0(OpMIICHUS,
HEKOPPEKTHBII BBIBOJ U T.I1.) HITH OTYET
He BBITIONHEH - (0 6ayu1oB. MakcumansHoe
KOJIMYECTBO OAJIOB 3a TaOOpaTOpHbIE
paboTsI - 12 GamioB

IIpome-
KyTOUHAs
arTecranus

OK3aMeH
(mpoMexyTouHas
aTTeCcTaIus)

12

CTyneHThl cydyailHbIM 00pa3zoM
BBHIOMPAIOT K3aMEHAIIMOHHBIN OWIIET,
COIEpIKAIIHA TBA TEOPETUUECKHUX
BOMpoca U JiBe 3a1auu. [Iponenypa
orieHnBaHus: OlleHKa OTBETOB HA
PK3aMEeHAllMOHHBIE BOPOCHI
BBITIOTHSIETCSI 110 0aTUTbHO-PEHTHHTOBOM
cucreMme (mpukas pexkropa ot 24.05.2019
r. Ne 179). Kpurepun onieHuBanus
OTBETOB Ha TEOPETUUYECKHE BOMPOCHL: JaH
MOJTHBIA KOPPEKTHBIN OTBET Ha BOIMIPOC
(momyckaeTcs He3HAUUTETbHAS
HETOYHOCTH) - 3 0asia; OTBET UMEET OTHO
CYILLIECTBEHHOE 3aMeuaHue (HemoaHas
dbopMynHpOBKa 3aKOHA/OTIPEICICHHUSI,
omunoOKa B popmyre/B BbIBOsiEe (POPMYIIBI U
T.I1.) - 2 OaJlj1a; OTBET MMEET JIBa
CYILLECTBEHHBIX 3aMedanus - 1 6ami; Ha
BOTIPOC HE OBLIO TAHO OTBETA WIU OTBET B
KOpHE HEBEPEH WJIM OTBET UMeeT Ooliee
IBYX CYIIECTBEHHBIX 3aMeuaHuit -
0amtoB. Kputepuu oreHHMBaHUS peIIeHUs
DK3aMEHAIMOHHBIX 33/1a4: IPUBEICHHOE
perieHue BepHO (0e3 3aMevaHuii Wi ¢
HE3HAYUTETbHBIMU 3aMEUAHHSIMH) - 3
OaJia; MPUBEIEHHOE PEIICHUE UMEET
OJTHO CYIIIECTBEHHOE 3aMeuaHue (ormmdka
MIPH BBIYHCIICHUSIX, HEKOPPEKTHBII
PUCYHOK, MPOTMYIICH Ba>KHBIM dTar
perieHys 1 T.11.) - 2 6ajuia; NpuBeICeHHOE
pellIeHre UMEET JIBa CYIIECTBEHHBIX
3amedanus - 1 6a; npuBeIeHHOE
peleHre umeeT 6osee IByX
CYIIECTBEHHBIX 3aMEYaHUN WIIH PEIICHUE
B KOpHE HeBepHO - 0 0asioB.
MakcuMaabHOE KOJTMYECTBO OAJIIOB Ha
hK3aMeHe - 12 6amioB. DK3aMeHaIlMOHHAS
OLICHKA BBICTABJISIETCS 10 CYMMapHOMY
pPEUTHHTY CTy/leHTa (CM. IPUKa3 PeKTopa
ot 24.05.2019 1. Ne 179), BKiTFOUAOIIIETO
TEKYIIUI KOHTPOJb (TUIIOBBIC 33]1aud U
OTYETHI 10 JJabOpaTOpHBIM paboTam) u
MPOMEKYTOUHYIO aTTECTAIHIO (9K3aMeH
WJTH 3a49€T)

OK3aMCH|

bonyc

bonycHoe 3anaHue

15

CTyneHT npeIcTaBisIeT KON
TOKYMEHTOB, MOJTBEPKIAIOIIIE TOOeTy
WIH y9acTHE B TIPEAMETHBIX OJIMMITHAIAX
Mo TeMaM JAUCUUIUTHHEL [Ipu
OIICHUBAHUU PE3YJIETATOB MEPOTPHSITHS
MCTIOJIb3yeTCs OaTbHO-PEUTUHIOBAS

CHCTEMa OLICHUBAHHUs PE3YJIbTAaTOB

OK3aMCH|




y4eOHOI NeATeTbHOCTH 00yYaromnuXcs
(YyTBeprKaeHa IMPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MOYKHAsI BETMUMHA OOHYC-PEUTHHTA
+15% K pedTuHrY.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun

MIPOMEKYTOYHOMN [Ipouenypa nposenenus
aTTeCTaluU

Kpurepun
OLCHHUBAaHUA

3a4eCT

3a4eT MpoBOAUTCS B MUCbMEHHOU (hopMme 1o OmiieraM. B Hauane
3a4eTa BCE CTYAEHTHI CIy4yaliHbIM 00pa3oM BBIOMPAIOT
HK3aMEHALMOHHBIN OUJIET, COlePKAIUI OIMH TEOPETHIECKUI
BOIPOC M O7IHY 3a7a4y. Ha moarotoBky orera naercst 45 MUHYT.
[Tocne ucteueHus 3Toro BpEMEHU CTYICHTHI CAAIOT CBOM 3aIIUCH
IIPEIo1aBaTelo Ha poBepKy. [locie nmpoBepku 0TBETOB
MperoiaBaTeNib CyMMHpPYeET Oalljibl, HaOpaHHBIE CTYIEHTOM 32
CEMECTp, U PACCUMTHIBAET UTOTOBBIN peUTHHT. ITOoroBas oreHka
BBICTABIIIETCS B COOTBETCTBUU C OANIbHO-PEHTHHIOBOM CHCTEMOM
IOYpI'Y (yrBepxkaena npukazom pektopa ot 24.05.2019 1. Ne 179)

B coorBeTcTBUH C
. 2.5, 2.6
[lonoxxenus

OK3aMCH

DK3aMeH MPOBOAUTCS B MMCbMEHHOM (hopme mo Ouneram. B
HayaJie 3K3aMeHa BCe CTYAEHTHI CIlydaiiHbIM 00pa3oM BbIOUPAIOT
9K3aMEHAIIMOHHBIN OUIIET, CoAep AUl 1BA TEOPETHUECKUX
BOIIpoca M JBe 3aja4u. Ha moarotoBky orBera naercs 90 MUHYT.

MIperoiaBaTesib CyMMHpPYET Oalljibl, HaOpaHHBIE CTY/IEHTOM 3a
CEMECTp, U PACCUMTHIBAET UTOTOBBIN peUTUHT. ITOroBas oreHka
BBICTABJISIETCS B COOTBETCTBHUH C 0ATUTBHO-PEHTHHTOBOM CHCTEMOM
IOYpI'Y (yrBepxkaena npukazom pektopa ot 24.05.2019 1. Ne 179)

ITocne ucreueHust 3TOroO BPEMCHU CTYACHTHI IO OYCPEAN CaAAATCA B cooTBeTcTBHU C
PAIIOM C TIpernoAaBaTeeM U YCTHO OTBEYAIOT Ha BOIIPOCHI B CBOEM [mil. 2.5, 2.6
omnete, onupasch Ha cBou 3arcu. [locne npoBeaeHus sk3amena |[lomoxkeHus

6.3. OueHoyHbIe MaTEPUAJIBI

KommereHmun

Ne KM

Pesynbrarsl 00yueHus

OIIK-1

3HaeT: OCHOBHbIE (PU3NYECKUE SBJICHUS U OCHOBHBIE (PM3UYECKHE 3aKOHBI B
0071aCTH MEXaHUKH, TEPMOJAMHAMUKH, AJIEKTPUUECTBA U MarHeTU3Ma, ONTUKHI
W aTOMHOM (PU3MKH; TPAHULIBI X TPUMEHUMOCTH, IPUMEHEHHNE 3aKOHOB B
BXHEHUIIINX MPAKTUICCKUX MPUIOKEHUSIX; OCHOBHBIC (DU3HUECKIE

BEJIMYMHBI M PU3NUECKUE KOHCTAHTBI, UX OMPEICTICHUE, CMBICI, CIOCOOBI U
CAVHUIIBI UX U3MCPCHUS q)yHI[aMeHTaHBHBIe q)HSI/I‘-IeCKI/IC OIIBITBI U UX POJIb
B pa3BUTHU HAYKH; HA3HAYCHUE W TIPUHIIUIIBI CHCTBHS BAXKHEHIITHX
buzHYeCKUX TPUOOPOB.

OIIK-1

'YMmeeT: 00bSICHUTh OCHOBHBIE HAOII0/JaeMble TPUPOAHBIE U TEXHOT€HHBIE
saByieHUs ¥ () eKTsl ¢ mo3unuit GyHIaMeHTaNbHbIX (PU3NUYEeCKUX
B3aMMOJECHCTBUM; yKa3aTh, KAKMUE 3aKOHBI OMMCBHIBAIOT JAHHOE SIBJICHUE WU

hddexT; 3anmuchBaTh ypaBHEHUS 11 pu3nyeckux BenuyuH B cucteme CU;
paboTtaTh ¢ mpubopaMu 1 060pyAOBaHHEM COBPEMEHHOM (hr3nUecKoit
T1abopaTopuu; MCIIOIB30BATh PA3TMYHBIE METOTUKH (PU3NUECKUX H3MEPCHUN
1 00pabOTKHN SKCIEPUMEHTAIBHBIX JAHHBIX.

OIIK-1

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: BBIIOJIHATH YUCJIICHHBIC U SKCIICPUMCHTAJIbHBIC

MCCIICIOBAHNS, IPOBOIUTH 0OPAOOTKY M aHAJIN3 PE3YJIBTATOB.




(DOHI[LI OOCHOYHBIX CPCACTB I10 KAKIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Cagenwes, U. B. Kypc ¢dusuku [Tekct] T. 1 Mexanuka. MosiekynspHas
¢dusnka yuebHoe nmocodue ass BTy30B : B 3 T. . B. CaBenbes. - 4-e uzn., crep. -
CII6. u np.: Jlans, 2008. - 350, [1] c. u.
2. Cagenbes, U. B. Kypc ¢dusuku [Tekcr] T. 2 DnekTpudecTBo.
Konebanus u Bonubl. BonHoBas ontuka yue6HOe mocoOue s By30B MO TEXH. U
TEXHOJ. HallPpaBJIEHUSAM U cenuaibHoCTIM : B 3 T. M. B. CaBenbes. - 4-e u3n., crep.
- CI16. u gp.: Jlanb, 2008. - 462 c. ui.

0) OononHumenvbHas 1umepamypa:

1. HUponos, U. E. Mexanuka. OcHoBHBI€ 3ak0HHI [ TekcT] yued. mocodue
U. E. Uponos. - 8-¢ uzs., crep. - M.: bunom. Jlaboparopus 3nanuii, 2006. - 309 c.

2. HUponos, U. E. ®uzuka makpocucrteM. OcHOBHBIE 3ak0HHI [ Tekct] yueo.
noco6ue st By3oB U. E. Upomos. - 7-e uzn. - M.: Jlabopatopus 3uanuid, 2018. -
207 c. un.

3. HWponos, U. E. Bonnossie nporiecchl. OCHOBHBIE 3aKOHBI [ TeKCT] yueO.
nocooue mst ¢us. cneruanbHocter By3oB . E. Uponos. - 7-e uza. - M.: bunowm.
JlabGoparopust 3Hanuii, 2015. - 263 c. u.

4. HWponos, U. E. KBanroBas ¢uzuka. OcHoBHBIE 3aK0HBI [ TekcT] yueo.
nocooue st pu3. U UHXK.-TeXH. crnennanbHocTed By30B U. E. Uponos. - 5-e uzn.,
ctep. - M.: bunowm. Jlabopatopus 3uanuii, 2014. - 256 c. ui.

8) omeyecmeenHbvle U 3apyOedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. Tepacumos, A. M. Ontuka u anepHas ¢pusuka [Tekcer] : yue6. mocobue
JUTsl BRITTOTHEHUS J1a0. pabot / A. M. I'epacumos, B. @. ITonzepko, B. A. CrapyxuH ;
HOx.-VYpai. roc. yu-T, Kad. ®us. anexrponuka ; FOYpl'Y; UensOunck :
Mznarensckuii Lentp FOYpI'Y , 2018. - 79 c.

2.  bnaHku U1l MTOATOTOBKY OTYETOB IO JIAOOPATOPHOMY MPAKTUKYMY
"Onruka u anepHas ¢puszuka'

3. TypeBuuy, C. FO. Mexanuka. MonekynspHas pusuka. TepMonnHaMuka
[TekcT] : yue0. mocoOue no BeinoiaHeHuto jad. padot / C. FO. I'ypesuy, E. B.
TonyGes, E. JI. llaxun ; FOx.-Ypan. roc. yu-1, Kad. ®us. anexkrponuka ; FOYpl'Y;
Yensbunck : Uznarenwckuit Lentp OYpI'Y , 2017. - 109 c.

4. Illynerunos, A. A. DnekTpu4ecTBO U MarueTusm [Tekcr] : yueo.
nocooue A1l BeINoJHEeHH J1ab. padot (6akanapuar) / A. A. lllyasrunos, 0. B.
[Terpos ; FOx.-Ypai. roc. yH-T, UH-T ecTecTB. U TOUHBIX HayK, Kad. ®us.
anektponuka ; FOYpI'Y; Uensaounck : M3narensckuit Lleatp OYpI'Y |, 2018. - 185
c.

5. bmasHKu AJis MOATOTOBKH OTYETOB IO JIAOOPATOPHOMY MPAKTUKYMY
"DNIeKTPUYECTBO U MarueTusm"



6.

bnanku misa

MOJIFOTOBKY OTYETOB MO Ja00OPATOPHOMY IPAKTUKYMY

"Mexanuka. MonexysspHas Gpu3nKa 1 TepMOIUHAMHUKA"

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
I'epacumoB, A. M. OnTuka u sigepras ¢usuka [ Texct] : yueb. mocobue
JUTsI BRITTOTHEHMS J1a0. pabot / A. M. I'epacumos, B. @. ITonzepko, B. A. CrapyxuH ;
HOx.-Ypain. roc. yu-1, Kad. ®us. snekrponuka ; OYpl'Y; UenssOunck :
Nzparensckuii Lentp IOYpI'Y , 2018. - 79 c.

1.

2.

bnauxku s

MOJIFOTOBKM OTYETOB MO Ja00OPATOPHOMY IPAKTUKYMY

"Onruka u anepHas ¢puszuka'

3.

I'ypesuy, C.

1O. Mexanuka. MonekynspHas ¢pusuka. TepmoanHamuka

[Texct] : yue0. nocoOue o BeinoiaHeHuto jad. padot / C. FO. I'ypesuy, E. B.
Tony6es, E. JI. llaxun ; FOx.-Ypan. roc. yu-1, Kad. ®us. anexkrponuka ; FOYpl'Y;
Yenabunck : Uznarensckuit Lentp IOYpI'Y , 2017. - 109 c.

4,

[[lynpruHoB,

A. A. DOnexrpudectBo 1 MarHeTu3M [Tekcr] : yue0.

nocoOue Jyisi BRIMOTHEHUs J1a0. padoT (6akanaBpuar) / A. A. lllynerunos, 0. B.
[Terpos ; FOx.-Ypan. roc. yH-T, UH-T ecTecTB. 1 TOUHBIX HayK, Kad. ®us.
anektponuka ; OYpI'Y; Uenssbunck : MU3narensckuit Lientp IOYpI'Y , 2018. - 185

C.

5.

bnauxku mns

MOJIrOTOBKM OTYETOB MO Ja00OPATOPHOMY IPAKTUKYMY

JIEKTPUYECTBO U MAarHETU3M
"Oe €CTBO argeTusm"

6.

bnanku s

MOJIFOTOBKM OTYETOB MO Ja00OPATOPHOMY IPAKTUKYMY

"Mexanuka. MonekynsipHas pu3rka U TepMoJuHaMUKa"

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bz peeypeas | bubnumorpaduueckoe onrcanue
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8. MarepuajibHO-TeXHMYECKOEe O0ecredeHre TN CIMIIJINHbI

Bun 3agaruit
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OcHoBHOE 000py/IOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
IIPEIyCTaHOBJIEHHOE IPOrpaMMHOE 00ecIIeueHHe, UCTIONIb3yEeMOe JUIs
Pa3NUYHBIX BUAOB 3aHATHI

Jlabopatopubie 339 [kaXkI0¥ U3 YCTAHOBOK MIPEIYCMOTPEH HA0Op MUHHUOIOKOB: "COTIPOTUBICHUE
3aHATUSA (3) |mpoBoanuka", "koHneHcarop", "pe3uctop”, "UHTErpaTop TokKa'",

JlaGopaTopHbIii TPaKTUKYM "DIEKTPUYECTBO U MarHeTusm", Bkitodaronuii 20
OJIMHAKOBBIX YCTAHOBOK, MO3BOJISIIOIIMX COOMPATh PA3INYHBIE AIEKTPUUECKUE
CXeMbl, He0OXO/IMMBIE JJIs1 BBIIIOJIHEHUS Y4eOHBIX 1Tab0opaToOpHbIX paboT. s
" " ", "MaraeTpon",
"(heppomarnetuk", "karymka'", "cerneToanekTpuk". JIs BeINOIHEHUS
HEKOTOPBIX YUEOHBIX JJAOOPAaTOPHBIX PabOT, OMMCAHHBIX B COOTBETCTBYIOIEM
METOIMYECKOM M0CO0UH, ayauTopus obopynoBana 20 ocumorpadamu.

[IpakTnueckue 354
3aHATHA U 3) Jlocka, Men
CEMMHAPBI
204
Jlexuuu JIOKyMeHT-Kamepa 1 IPOEKTOp

(3r)

Jlabopatopusie |350 [HaGop rpy3oB); YcranoBka NeS. OnpenereHue MOMEHTA HHEPIIUH TETa,
3aHATUSA (3) [ckarbIBaroIerocs ¢ HAKJIIOHHON TTOBEPXHOCTH (00OPYIOBaHHE: YCTAHOBKA C

JlabGoparopHslii mpakTHKyM "Mexanuka. MosekynspHas ¢pu3uka u
TepPMOJMHAMUKA", BKIIOUAIOIINNA yueOHbIe 1a0opaTopHble YCTAaHOBKH, KaXK1asl U3
KOTOPBIX IIPEJICTABIICHA B JIBYyX dK3eMIUIsIpax: YcraHoBka Nel. M3yuenue
SBJICHUS y/apa 1apoB (00opyoBaHue: OATTUCTUYECKUI MasTHHK); YCTaHOBKA
No2. OnpeneneHue CKOPOCTH MyiH (000PYIOBaHKE: KPYTUIBHO-0aIITUCTHIE CKAMA
MasiTHUK, CEKyHJIOMED, MPYKUHHBINA HCTONeT); YcTaHoBKa Ne3. M3yuenue
3aKOHa IMHAMUKHU BpaIllaTeIbHOTO JIBKEHHS ¢ MOMOIIbI0 MasiTHUKa O0epOeka
(o6opynoBanue: MasTHUK OOepOeka, CeKyHAOMep, ITaHTeHIUPKYJIb, IMHEeHKa,

IBYMsI HAKJIOHHBIMH TTOCKOCTSIMH, HA0OP TeJ, IITaHTeHITUPKYJIb, CEKYHIIOMED);
YeranoBka Ne6. OmnpeniesnieHne MOMEHTA MHEPIIMK MaxoBUKa (000py/1oBaHUE:
crelualibHas yCTaHOBKa, IPy3, IUTAaHT€HUUPKYIb, CEKyHAOMED); YcTaHoBKa Ne7.
OmnpeneneHue ycKOpeHHs: CBOOOTHOIO NaJIeHUs C TOMOUIBI0 000POTHOTO
MasiTHUKa (000pynoBaHue: 000pOTHBIN (pU3NYECKUil) MasiTHUK, CEKYHJIOMED);
YeranoBka Ne8. [IpoBepka 3akoHa COXpaHEHHsI MOMEHTa UMITYJIbCa
(o6opynoBaHue: crenMagbHasl yCTaHOBKA, CEKYyHJIOMED, JIMHEHKa); YcTaHOBKa
Nel2. Mzyuenue 3aTyxaronmx Konebanuii (o6opynoBanue: Gusnyeckuit




MasTHHK, CeKyHAoMep); YcraHoBka Nel6. OnpeneneHue OTHOLIECHUS
TEII0EMKOCTEH Bo3yxa (000pyIoBaHKe: YCTaHOBKA, COCTOSAMIAS U3
CTEKJISTHHOTO 0aJuIOHa, MAaHOMETpa, KOMIIpeccopa; ceKyHaomep); s
OTIpe/IeTICHUS] MACcChl OTAETBHBIX 2JIEMEHTOB J1a00paTOPHBIX YCTAHOBOK B
mabopaTopuu UMeeTCs JIBE Maphl ANIEKTPOHHBIX BecoB. [lepBas mapa Becos
MCIIOJIB3YETCS ISl U3MEPEHUS TPY30B MAcCOM MOpsIKa HECKOJIBKUX
KHJIOIPAaMMOB C TOUHOCTBIO OJMH rpaMM, BTopas - s rpy30B 710 400 rpamm ¢
TO4HOCTHIO 0.1 rpamma.

JIaGoparopHble
3aHSATHUSL

348
3)

JlabGoparopHslii mpakTukyM "OnTHKa, aTOMHAas U sjepHast pusuka',
BKJTIOUAIOIIMN CIIeAyIOIIHe yueOHble 1a0opaTopHble YCTAaHOBKH, KaXKaast U3
KOTOPBIX IIPEJICTABIICHA B IBYX JK3eMIUIApax: YcraHoBka Nel. Onpenenenue
panuyca KpUBU3HBI JIMH3BI (000PYI0BaHUE: U3MEPHUTEIBHbBII MUKPOCKOII €
OCBETHTEJIEM, JINH3A, CTEKJISIHHAS [JIaCTUHKA); YcTaHoBKa Ne2. M3mepenue
JUTMHBI CBETOBOM BOJHBI (000OpY/IOBaHKE: OCBETUTEINH, OJIOKH MUTaHMS, IIKaja ¢
eNbI0, AU PaKIUOHHAs penieTka); YcTanoBka Ne3. M3mMepeHue nokasarens
peoMIIeHUs BO3yxa (00opyaoBaHue: HHTEp(HEpOMETp, MAHOMETP, TIOMIIA,
ocBeTHUTENb); YcTtaHoBKa No4. OmnpenenieHue yIiia MojJHO MoIspu3aluu 1
npoBepKa 3akoHa Maitoca (00opynoBaHHe: TOISPU3ALMOHHAs YCTAaHOBKA,
raJbBaHOMETP, TOHIKAIOITHI TpaHCHOpMATOp € peocTarom); YcTaHoBKa Neb.
OnpeneneHne NONIomaTeaIbHON CIOCOOHOCTH Bosb(pama (06opyaoBaHue:
JTaMI1a HaKAJIMBAHMS, IUPOMETD € ''MCUe3arolle HUThI", aMIIepMeTp,
BONETMETD); YcraHoBka Nel(.M3yuenue anba-pacnana (060pyroBaHue:
KOHTEWHEp C paIiOaKTUBHBIM IIpernapaToM, MEXaHU3M MepeMeIIeHNs, OJI0K
NETEKTUPOBaHMsI, CYETUMK UMITYJIbCOB); YcTaHoBKa Nell. M3Mepenue BepxHei
IpaHMIIBI PHEPTUU OeTa-criekTpa (000opyIoBaHUE: KOHTEHHED C PaOaKTUBHBIM
pernapaTom, KacceTa ¢ MOIIOTHTEIeM, OJ0K JeTEeKTUPOBaHHS, CUETUUK
UMITyIbCcOB); YcTaHoBka Nel2. M3mepenue Temneparypbl U CTEIIEHU YEPHOTHI
TeJIa METOJIOM CIEKTPAIbHBIX OTHOIICHUH (000py/I0oBaHKE: ABYX4aCTOTHBIH
PEruCcTpaTop TEIIOBOTO n3myuyeHus); YcranoBka Nel3. MccienoBanne BHEITHETO
¢doroapdekra (060pynoBaHHE: MOIYIBHBINA YUeOHBIH KOMIUIEKC B COCTaBe
nccnenoBarensckoro crerna C3-OKO01, 6ok mutanus, 610k ammnepMeTpa-
BOJIETMETPA U COEUHUTEIBHBIX IIPOBOJIOB.




