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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 CnocobeH pemars NpuKIagHble 3a1a4u
CTPOUTEIBHOM OTPACIIH, HCHONB3YS TEOPHUIO U
MeTobl (PyHIaMEHTaJIbHBIX HAyK




Ha3HAUCHUE U MTPUHLIMIBI JEUCTBUS BAXKHEUIINX
buzngeckux mprudopoB

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
DKCTIEPUMEHTATBHBIX TAHHBIX

VMeeT npakTUYeCKUi OTIBIT: BBIMOJIHATH YHCIEHHBIE
U DKCTICPUMEHTAIBHBIE HCCIIE0BAHUS, TIPOBOIUTH

00paboTKy M aHAJU3 PE3YJIbTAaTOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MniaHa

[TepeyeHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.17 Xumus,

1.0.11 AnreGpa u reomeTpus,
1.0.12 Maremarndueckuii aHaJIN3,
1.0.19 HaueprarenbHasi reoMeTpHst

1.0.36 Mexanuka neopMUpyEeMOTO TBEPIOTO TEIa,
1.0.22 Texnauueckass MeXaHUKa,

1.0.62 YpbaHucTuyecKre TCHACHIINH Pa3BUTHUS
CTPOMTENIbCTBA BHICOTHBIX U OOJBIIETIPOICTHBIX
3IaHUN U COOPYKEHUM,

1.0.63 BeposATHOCTHBIE METO/IBI CTPOUTEIBHOM
MEXaHUKH U TEOPUH HAJIE)KHOCTHU KOHCTPYKIIHIA,
1.0.33 HenuHelinble 3a1a4y CTPOUTENBHON

MCXaHUKH

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.17 Xumus

3HaeT: CBOMCTBAa XMMUUECKUX 3JIEMEHTOB U UX
COEIMHEHUI, COCTABIISIFOIINX OCHOBY
CTPOUTEJIbHBIX MATEPUAJIOB; OCHOBHBIE XUMUYECKHUE
CUCTEMbI U (PU3UKO-XMMHUECKHE MPOLIECCHI,
neKalire B OCHOBE COBPEMEHHON TEXHOJIOTUU
[IPOM3BO/ICTBA CTPOUTENIBHBIX MaTepUaIOB U
KOHCTPYKLIMM YMEET: NPAKTUYECKH UCII0JIb30BaTh
METObl TEOPETHUECKOTO U HIKCIIEPUMEHTAJIBLHOTO
WCCIIEIOBAaHUS B MTPO(heCCHOHATBHON AESITETbHOCTH
U B TIOBCETHEBHOM KU3HU; pelliaTh 3a1a4u
UCLUILIMH €CTECTBEHHOHAYYHOI'O IIUKJIA C
MCIIOJIb30BaHUEM CIIpaBOYHOro Marepuana Mimeer
MPaKTUYECKUI OIBIT: TPOBEICHUS XUMUYECKOTO
PKCIIEPUMEHTA; OpraHU3aluy U POBEICHUN
TUTepaTypPHOTO MOMCKA, B TOM YKCJE B II00ATBHBIX
KOMITHIOTEPHBIX CETAX, 00pabOTKe M 000OIIEHNN €T
pE3yJIbTaTOB

1.0.12 MaremMaTiu4eCcKUi aHaIn3

3HaEeT: CrI0CO0BI U METOAUKU BBIIIOJIHEHUS




MCCJIeI0BaHUS, TpeOOBaHUSL OXPaHbl TPy/AA MPU
BBITIOJTHEHUU UCCIIEIOBaHUM, ()yHIaMEHTaIbHbBIE
OCHOBBI MAaTEMAaTUKH, BKJIIOYasi MaTeMaTUYECKUI
aHaJIM3, HEOOXOUMBIE /ISl OCBOCHHUSI IPYTHX
TUCITUILTAH ¥ CAMOCTOSTEIFHOTO IPUOOPETEHUS
3HaHWN YMeeT: GOopMyIupOBaTh IEJIU, CTABUTH
3a/1a4M UCCIIEI0BAHUS,-COCTABISATH TPOTrPaMMBbI JIJIst
MPOBEICHUS UCCIIEIOBAHUS, ONIPEIEIST
NOTPeOHOCTH B pECYPCax,COCTaBIATh TUIaH
MCCJIEIOBAHUS, COCTABIIATH MaTeMAaTUYECKON
MOJIETT UCCIIeIyEMOTO Mpolecca (SIBICHUS ),
00pabaThIBaTh PE3yabTaThl SMITUPUIECCKUX
MCCIIEIOBAaHUI METOIAMU MaTEMATUYECKOU
CTaTUCTUKH U TEOPHH BEPOSTHOCTEH, 00pabaThiBaTh
[pEe3yJIbTaThl MATEMAaTUYECKOTO MOJECIMPOBAHUS,
TOKYMEHTUPOBATh PE3YJIbTaThl UCCIIEIOBAHMS,
oopMIIATH OTYETHYIO
TOKYMEHTAIUI0,(hOpMYIUPOBATh BHIBOJIBI 10
[pe3yabTaTaM UCCIIEOBAHUS, CAMOCTOSTEIBHO
MCIIOJIb30BaTh MaTeMAaTUYECKUH anmapar,
coJeprKalleiics B IUTEPATYPE 110 CTPOUTEIBLHBIM
HayKaM JJIsl peleHUs TOCTaBICHHBIX
npodeccuoHaANBHBIX 3a/1ad ViMeeT mpakTudecKui
OTIBIT: TI0 BHIMOJHEHUIO U KOHTPOJIIIO BHITIOTHEHUS
MCCJIEIOBAHMUS, 110 BHITIOJHEHUIO U KOHTPOJIIO
BBITIOJTHEHUS JOKYMEHTAJIbHOTO UCCIIE0BAHHUS
TEXHUYECKOW MHPOPMAIIUH 0 TPOYUIBHOM 00BEKTE
CTPOUTENIbCTBA, MPECTABICHUS U 3AIIUThI
pEe3yJabTaTOB MPOBEIEHHOTO UCCIIEIOBAHMSI,
BJIa/IeHUS] KOHKPETHBIMU MTPAKTUUYECKUMU MpUEMaMu
Y HaBbIKAMHU [MOCTAHOBKH U PEILICHUS
MaTeMaTH4eCKUX 3a/1a4, OpUEHTHUPOBAHHBIX Ha
MpaKTUYECKOE MPUMEHEHUE TIPU U3YUEHUU
TUCIUIUTNH TPOECCHOHATBHOTO UK

1.0.11 AnreGpa u reomeTpust

3HaeT: hyHIaMEHTAIbHBIC 3aKOHBI aNTeOphl U
reOMETPUU YMEET: MPUMEHSATh METOIBI alreOpsl U
rEOMETPHUH TP PEIIeHUN PO eCCUOHATEHBIX
3a1a4 MimeeT mpakTU4eCKuil OMbIT: UCIIOIb30BAHUS
3aKOHOB aNTeOpbl M TEOMETPUHU TIPU PEIICHUN
MpPaKTUYECKUX 3a1a4

1.0.19 HaueprarenbHas reoMeTpus

3HAeT: METO/bI IPOELUPOBAHNUS U IIOCTPOCHHUS
N300paXKeHUI TeOMEeTpUIECKUX GUryp YMmeer:
aHaJIM3UpoBaTh (hOpMy IpeaAMeTa B HaType U 1O
UepTEeXKY; MOJEIUPOBATH IPEIMETHI IO UX
N300paKEHUSM Ha OCHOBE METOJIOB ITOCTPOCHHUS
rpaduueckux n300pakxeHUi; pemaTh
pa3IMYHBICTIO3UIIMOHHBIE U METPUUECKUE 3a]1a4H,
oTHOCsIIMECS K 3TUM urypam Mmeet
MIPAKTUYECKHUM ONBIT: PEIIEHUS] METPUYECKUX 3aad,
N300paXeHUs TPOEKTUPYEMBIX OOBEKTOB Ha
yepTexax, a TAKKe BIaJeTh METOAAMHU
MPOCIIMPOBAHUS U U300pAKECHHS

[MPOCTPAaHCTBCHHBIX (I)OpM Ha IMJIOCKOCTHU HpOCKLIPIfI

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI cocTaBseT 12 3.e., 432 4., 218,75 u.

KOHTAKTHOU pabOThI

Pacrnipenenenue no cemectpam
Bcero B yacax
Bun yueGHOM paboThI
4acoB Homep cemectpa
2 3
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 432 216 216
AyoumopHhvie 3auamusi: 192 96 96
Jlexuuu (JI) 96 48 48
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 48 24 24
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 213,25 107,75 105,5
C MPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUI
Pernrenne TUMIOBELIX TEKCTOBBIX 3a1a4 68 34 34
Odopmiterre 0T4ETOB 110 JTabOpPaTOPHBIM padboTam 40 20 20
[ToxroroBka Kk 3adery 27 27 0
[TonroToBka K sK3aMeHY 36 0 36
[lonroroBka K J€KUUSAM-KOHCYIbTALUSAM 42,25 26.75 15.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 26,75 12,25 14,5
By koHTpos (3a4eT, aud.3a4eT, IK3aMeH) - 3a4eT 9K3aMEH
5. ConepkaHue TUCHMIIIMHBI
Ne HaHMeHoBaNHE pasienon AMCLHITHIE OO6beM ayIUTOPHBIX 3aHITUN MO BUJIaM B 4acax
pasnena Bcero JI 113 JIP
1 MexaHuka 32 12 10 10
2 [MexaHn4yeckue KoJeOAHHS U BOJHBI 18 12 2 4
3 |MonekymsipHas pU3MKa U TEPMOAMHAMHUKA 22 16 4 2
4 [DnexkTpu4ecTBO U MarHeTU3M 62 32 14 16
5 |CneumanpHasi TEOpHsI OTHOCUTEIBHOCTH 4 4 0 0
6 |OnTuka 22 8 6 8
7  |KBaHTOBas usnka 18 6 8 4
8  |AromHas u sipepHas puznuka 14 6 4 4
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HaumeHoBaHue uim KpaTKoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS BO
4acoB
Beenenue. [Ipenmer ¢pusuku. Csi3b pU3MKK C IpYyTrUME HayKamu U puiocopuei.
MeTonbl pu3ndYecKoro uccieqoBanus. MexaHuka Kak paszaen GU3NKH.
KuneMaTuka, OCHOBHbIE IOHATHS (CUCTEMA OTCUETA, IEPEMEILEHNE, CKOPOCTb,
1 1  |yckopenne). [Tnockoe nBmwkenne. HopmanbHOe, TaHTCHITMATBHOE H ITOJTHOE 2
YCKOpEHHE MaTepuaabHON Touku. KuHemarnka BpaiaTebHOro IBUKEHUS
MaTepuaTbHON TOUYKH BOKPYT HEMOABIKHOM ocu. CBSA3b MKy TUHEHHBIMU U
VIJIOBBIMH XapaKTEPUCTHKAMU JIBIDKEHHS. BBIBOI KHHEMATHYECKOTO YPABHCHHSI




PaBHOIIEPEMEHHOTO JIBUKEHUS.

JluHaMuKa Kak paszien GU3uKU, OCHOBHAs 3ajaya JUHAMUKU. 3akoHbl HbroToHA.
OcHOBHBIE CHJIBI B MEXaHHKe (IpaBUTALlMOHHOE B3auMoencTBre, cuna Kynona,
CUJIa TPEHMSI CKOJIBKECHUS, CUJIA YIIPYTOCTH, CUJIa COIIPOTUBIICHUS IIPU JBHKEHUU B
ra3zax M KHUAKOCTSX). IMIynbc MaTepuanbHON TOUKH U MEXaHUYECKOW CUCTEMBI.
OCHOBHOE ypaBHEHUE TMHAMUKHM MaTEpHUaIbHOW TOUKU. 3aKOH COXPAHEHHUS
MMITYJIbCA MEXaHUYECKON CUCTEMBI. YpaBHEHHE JIBUKECHHUS TEJIa IEPEMEHHOMN
MacChl.

HeI/IHepLII/IaJ'IBHLIC cucTeMbl oTcueTa. CUIbl HHCPLIUH. ITonsTue OHCEPIUH. PaGora
CHJIbI, MOIITHOCTBD. Kunernueckas u moTeHIHAIbLHAS OHEPIrUn MEXaHUYeCKOM
cucteMsbl. [lonsaTrue KOHCCPBATHBHBIX 1 HCKOHCCPBATUBHBIX (I[I/ICCI/IHE[TI/IBHBIX) CHII.

CBs3b MEXK1y TTOTEHIIUAJIBHOM HEPTUE U cuiioil. BeiBoa MaTremMaTH4eCcKux
BBIPKEHUM JIJIs1 pacueTa MOTEHIIMATbHOM SHEPTUH B MOJI€ OJHOPOIHOMN CHIIBI
TSOKECTH W CHJIBI YIIPYTOCTH. 3aKOH COXpaHEHUS MOJTHON YHEPTUH MEXaHUIECKOM
cuctembl. [ padudaeckoe mpencTaBieHe MOTCHIINATBLHOW U KHHETHYECKON SHePTUH
MeXaHUYECKOH CUCTEMBI.

Mexanuka TBepaoro tesna. MoMeHnt uHepiuu. Teopema llteitHepa. MOMEHT CHITBI.
MOMEHT UMITyJIbCA MaT€pUAIbHON TOUKH U MEXaHUYECKON CUCTEMBI. 3aKOH
COXPaHEHUSI MOMEHTA UMITYJIbCA MEXAHUYECKOU CUCTEMBI. YPAaBHEHHS JTUHAMUKHU
TBEPOro Tejaa. MOMEHT UMITYJIbCa TBEPAOTO Te€a OTHOCUTEIBHO HENMOABUKHON
OCH. YpaBHEHMs IUHAMUKH TBEPJOTO TENa B CIy4ae MIOCKOTO ABM)KECHUS.

KuneTnueckas sHEpTrysi TBEPJAOTO TeJla IPU BPAILIEHUH BOKPYT HETIOABUKHOU OCH.
PaboTa MOMEHTa CHUJI IIPH BpaIllEHUH TBEPJOTO TeJla BOKPYT HEMOABHKHOM OCH.

Mexanndeckue konebanus. CBoO6oHbIe KonebaHus. 'apMoHndeckue koaeOaHusl.
JluddepeHumanbHoe ypaBHEHHE FapMOHMUYECKUX KOJI€OaHU U €ro pellieHue.
OCHOBHBIE IOHATHS (aMIUTUTY/a, IEPUOJ], YacToTa, (Ga3a konedaHuil).
['paduyeckoe mpeacTaBieHne TapMOHUYECKUX KOJIeOaHU. 3anmuch YPaBHEHUSI
Kosie0aHMi B KOMIUIEKCHOM (opme.

MexaHn4yeckue rapMOHUYeCcKHe KojeOaHusl MaTepralIbHOW TOUKH (CKOPOCTb,
YCKOpPEHHE, KHHETUYECKasl U MOTeHIMaIbHas S3Heprun). [IpyKUHHBIH,
bu3nyeckuii, MaTeMaTH4eCKUi MasiTHUKH.

CBoOonnble 3aryxatomue kosnedanus. {udepennmanbaoe ypaBHeHNE
3aTyXaromuX KojaeOaHHii U ero pelieHrne. AMIUIUTY/IA 3aTyXaloIMX KoJeOaHui,
BpEeMs pellaKCalliH, JTOTapu(hMUIECKIH JEKPEMEHT 3aTyXaroIuX KoJIeOaHHH.
Jlo6poTHOCTE. [ padprueckoe m300paskeHUE YpaBHEHUS 3aTyXalOMIUX KOJICOaHHIHA.
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CBoOoIHBIE 3aTyXaloIIKe KonebaHus Npy>KUHHOTO MasiTHUKA (TIpUMep
3aTyxaronux kojedanuit). Beinyxxnenusle konedanus. Juddepennmansuoe
ypaBHEHHE BBIHYKJCHHbIX KosebaHui 1 ero pemienue. ['padpuyeckoe
[pEeCTaBICHNE YPAaBHEHNUS BbIHYK/IEHHBIX KoJeOaHuH.

11

3aBUCUMOCTb aMIUIMTY/bl BEIHYK/IEHHBIX KOJI€0aHUN OT 4acTOTHI BHEIIHEN
nepuoanyeckoi cuitbl (rpaduyeckoe n300paxeHne 3Tol 3aBUCUMOCTH). SIBiIeHne
pe3oHaHca. Pe3oHaHCHBIE aMIUIMTY/a U YacToTa Kosie0aTenbHOU cucTteMbl. BosHBIL.
[ToHsiTHE CIUTOMIHOM cpebl. YIpyrue (MexaHudeckue Boiibl). ['apMoHnueckue
yrpyrye BoJaHbL. [ToHSTHS JUIMHBI BOJTHBI, BOJTHOBOM MOBEPXHOCTH, BOJTHOBOTO

¢bpoHTa.

12

[TonsiTne Oeryiieit BoaHbI. YpaBHeHHE Oeryieii BoHbl. ®Da3a BoHbL. CBsI3b
MEX/1y TIEpUOJIOM KOJI€OaHUH TOUEK CPefibl, CKOPOCTBIO PaCIIPOCTPAHEHUS U
TMHOM BOJTHBI. YpaBHEHHUE TJIOCKOH U c(pepruecKoii BOJIH B KOMIUIEKCHOH (opMme.
da3zoBas ckopocth. Juddepenimanpaoe ypaBHeHUE OETYIICH BOIHEIL.

13

MornekyssipHas pU3HMKa U TepMOAWHAMUKA, BBeieHne. CTaTHCTUYECKHIA 1
TEPMOJNHAMHUYECKUI TTOJXO/IbI IJIs1 U3YYEHUSI CBOMCTB CUCTEM, COCTOSAIINX U3
00b1I0r0 yKcia yacTull. ONbITHBIE 3aKOHBI UI€aIbHOTO ra3a (3aKoHbI [ ei-
Jlroccaka u boins-Mapuotra, 3akoH ABorajipo, 3akoH JlansToHa). YpaBHEHHE
MenneneeBa-Kinaiinepona. Ilonsatue o konudecTBe BellecTBa U MOJISIPHON Macce.
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BBIBO OCHOBHOI'O YPaBHEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH ISt
uaeanbHoro raza. CpenHeKkBaipaTuyHasi CKOPOCTh, KUHETHUECKas DHEPTUs
MOJIEKYJIBI OJTHOATOMHOTO ra3za. CBs3b MEXAy TEMIIepaTypoi raza U KHHETUYECKOM
DHEpTHUEH MOJIeKy ra3a. Pacnpenenenne MakcBeiia o CKOPOCTSIM CBOOOIBI.

15

BriBon 6apoMeTprueckoil popmyIibl (3aBUCUMOCTD JJaBJICHUS r'a3a OT BBICOTHI B
10JI€ OAHOPOAHOM CHUJIBI TSKECTH) U pactipenencHus boiabimana. CBsi3b MEXITy
OCHOBHBIMU XapaKTePUCTUKAMU MOJIEKYISPHO-KUHETHUECKOI TeOpUH Ta30B
(uTMHOM cBOOOIHOTO Mpobera, CpeHeN TeMI0BO CKOPOCTHIO U CPEIHUM YUCIIOM
CTOJIKHOBEHHH MEXIy MOJIEKYIaMH).

16

SIBnenust mepeHoca (TerIonpoBOAHOCTh, U] y3usi, BI3KOCTH). 3aKOH
pacmpesieieHns] KHHETUYECKON YHEPTHH MOJIEKYJI Ta3a 10 CTETEeHSIM CBOOO/IBI.
BHyTpeHHss SHeprusi, BHyTPEHHsISI DHEPrus uaeaibHoro rasa. [lepBoe Hauano
TEPMOJUHAMUKH.

17

PaGora raza npu u3mMeHeHUH ero o0bema. TemnoeMKoCTh (TeIT0eMKOCTh TPH
MOCTOSTHHOM J[aBJICHUH U MPU MTOCTOSTHHOM 00BbeMe TSl HI€JIbHOTO Ta3a,
ypaBHeHue Maiiepa). [Tokaszarens anuabarsl. [Ipumenenue nepBoro Hayana
TEPMOJIMHAMUKH K MU30IpolieccaM (M30TEPMHUUECKUN, N300apHUUeCKUi,
M30XOPUYECKUH MPOIIECCHl B UACATBHOM rase).

18

ATna0aTUIEeCKUA U TTOJIMTPOITHBIN MPOIECCH, MPUMEHEHHE MIEPBOT0 Havasa
TEPMOJMHAMUKH JJIs1 aJuadaTHueCcKoro mpoliecca B ueaibHOM rase.

19

Tepmonunamuyeckue nUkIbl. OOpaTUMble U HEOOpaTUMBbIE MTPOLIECCH. DHTPOIHUS
TepMoanHaMHuueckoi cuctembl. HepaBenctBo Knaysuyca. DHTponus uaeaibHOTO
raza. @opmyiia bonbpimaHna i SHTponMU. Bropoe Hauano TepMOIAMHAMUKHU.
Tpetbe Hayaso TepmoarHaMuKH (TeopeMa Hepuera-ITnanka).

20

TernnoBble ABUTATENN U XOIOAWIbHbIE MamnHbL. Teopema Kapno. [{ukn Kapho,
KITJ[ uukmna Kapso.

21

DNeKTpUYECTBO, BBEJICHUE (TUITBI 3apPSAI0B, TUCKPETHOCTH IEKTPHUUECKUX
3apsII0B, AIMEKTPU3AINS, 3aKOH COXPaHCHHS 3apsi/ia, Ki1acCH(DHUKAIIHSI BEIIECTB 10
KOHIIEHTpAIK CBOOOAHBIX 3apsaaoB). 3akoH Kynona. HampsikeHHOCTH
HIIEKTPUUECKOTO oI, JIMHUU HANPSKEHHOCTH AeKTpudeckoro nosst. [lonsarue
OHOPOIHOTO ToJs. [IpuHIMT Cyneprno3nuiiny moiei.

22

[ToTok BEeKTOpa HAPSIAKEHHOCTH dIEKTprudeckoro nois. Tepema ["aycca st
IIEKTPOCTaTHYECKOro noiis. [Ipumepsl ucnonb3oBanus TeopemMsl ['aycca mus
pacueTa 3JIEeKTPHUUEcKOro nosis (OecKkoHeuHas 3apsiKeHHas MI0CKOCTh, JIBE
napasielibHbIe O€CKOHEUHBIE 3aPsKEHHBIC IIOCKOCTH, 3apsbKeHHas cepruecKast
MOBEPXHOCTh, 00BEMHO 3apsDKEHHBIH 11ap, 0 CKOHEUHBIN 3apsHKCHHBINA TUIUHAD U
HUTB).

23

PaboTa 1o nmepeMenieHuto 3apsiia B JeKTpuaeckoM nose. Lupkyssinus
HaHpH)KeHHOCTI/I BHeKTpI/I‘IeCKOFO T10JI4. HOTeHHI/IaHBHaﬂ 3Hepr1/151 3ap$[)1a B
DIIEKTPUYECKOM MoJie. [ToTeHIra 3JIeKTPUIeCcKOro MmoJisl, CO3IaBaeMOT0 TOYCUHBIM
3apsIIOM.

24

HarpskeHHOCTB 1OJIs KaK TPaJUueHT OTEHIIMAJIA STOTO OISl B 3aJaHHOM TOUKE.
[ToHsITHE SKBUIIOTEHIIMAILHOM MOBEPXHOCTH. DIEKTPUUECKUM TUIIONb.
[{vonextpuk. Tunsl qusnekTpukosB. [lomgpusanus AMdIeKTpUKoB. Bub
[OJIAPU3ALUHI JUDIEKTPUKOB. BEKTOP MOIAPU30BAHHOCTH, €TO CBSA3b C
HaIPSKEHHOCTBIO BHEIIHETO NIEKTPUYECKOro nouist. HanpsxkeHHOCTh
DIIEKTPUUECKOTO IOJI B TUIJIIEKTPUKE.

25

BexkTop anekTpudeckoro cMenieHus. Teopema ["aycca st SIeKTpOCTaTUYECKOTO
MOJIS B IUAJIEKTPUKE. DICKTPUUECKOE TOJIE Ha TPAHULIE JBYX AUDIEKTPUKOB.
CerHeTodNIeKTPUKHU. DJIEKTPUIECKUN JOMEH. SIBIIEHUE TUCTEpE3Ca B
CErHeTORJIeKTpUKaxX. [IpOBOAHUKY B AIEKTPUUECKOM IIOJIE.

26

DNeKTpruyecKasi EMKOCTh YEIMHEHHOTO POBOIHUKA. EMKOCTh MPOBOIAIIETO I1apa.
KonaeHncaropsl. DIeKTPOEMKOCTh KOHAEHCATOPA. IIEKTPOEMKOCTD MJI0OCKOTO

KoHAeHcaTopa. EMKOCTh OaTrapen KOHASHCATOPOB. DHEPIUsi CHCTEMbI




HCIIOABMIKHBIX SJICKTPUUYCCKUX 3apPA10B. 3Hepr1/151 YCAUHCHHOTO 3apsi’KCHHOT'O
MPOBOIHUKA. DHEPTHS 3apSHKEHHOTO KOHAEHCATOpa. JHEPrus
PIIEKTPOCTATUYECKOTO TOJISI.

27

JNeKTpOAMHAMUKA, BBEJICHHUE (TIPEIMET NEKTPOAUHAMUKH, JEKTPHUUECKUHN TOK,
CHJIa TOKa, IJIOTHOCTH TOKA). MIcTOUHMKM ToKa. DneKTpoaBmKyIas cuia. CBsI3b
MEXy DJIEKTPOABIIKYIIEH CUIION U HalpsbKeHHEM. 3akoH OMa 11 OTHOPOJHOTO
y4acTKa LEeNu. 3aBUCUMOCTb COIPOTUBIIEHUS IPOBOAHUKOB OT TEMIIEPATYPBHI.
PaboTa 1 MOIIHOCTH TOKa. 3akoH Jlxoyns-JleHna.

28

3axoH Oma Ju1 HeoHOpoJHOTO yyacTka uemnu. [Ipasuna Kupxroda s
DIIEKTPUYECKUX Lieneil. MarHuTHoe 1oJe, BBeIeHNEe (MICTOUHUK MAarHUTHOTO T10JIA,
HIIEMEHTAPHBII KOHTYp C TOKOM, MPaBUJIO NIPABOr0 BUHTA, HAIIPABJICHUE
MarHUTHOTO I10JIsl, MATHUTHBIA MOMEHT PAMKHU C TOKOM, MarHUTHAsI UHIYKIIHS,
JTMHUY MarHUTHOM MHAYKIUH).

29

3akoH buo-Caapa-Jlannaca. 3akoH Cyneprio3uIuy Jjisi MarHUTHOTO MOJIsl. 3aKOH
AMriepa, TpaBUJIO JIEBOM PYKHU JIJIsl OTIPEICIICHHs HAPaBJICHUS CUITBI AMIIepa.
[Tpumep cuiia B3aMMOACHCTBUS MEXY AByMsI OECKOHEYHBIMU MTPOBOJIAMU C TOKOM.
MarautHoe 1nose JBUKYIIErocs 3apsja.

30

JleiicTBHE MarHUTHOTO TIOJIS Ha IBUXKYIIMIACS 3apan (cuna Jlopenna). D dext
Xomna. L{upkymsinus BeKTOpa MarHUTHON WHIYKIMH B BaKyyMe (3aKOH ITOJTHOTO
ToKa). [Ipumep mpuMeHeHHs TEOPEMbI O IIUPKYJISIMU BEKTOpa MarHUTHON
WHJYKIMU — PACYeT MArHUTHOTO MOJISI OT OECKOHEYHOTO IPOBOJIA C TOKOM.

31

MarautHoe noJjie coieHouaa u Topouaa. Teopema ['aycca ajist MAarHUTHOTO TIOJIS.
Pabora mo nepeMenieHuIo MPOBOIHUKA U KOHTYpa ¢ TOKOM B MATHUTHOM TIOJIE.

32

SIBeHne anekTpoMarHuTHOM MHAYKIMU. OnbiTel Papanes, 3akoH Papanes.
[IpaBuna JIeHna s onpeneneHus HalpaBJIeHUs] HHIYKIIMOHHOTO TOKA. BriBozg
3akoHa Papazes U3 3aK0Ha COXpaHeHus dHepruu. [IpakTuyeckoe npuMeHeHne
SIBJICHUS DJIEKTPOMArHUTHOM MHAYKIMH (3JIEKTPOTreHEPaTOPhI).

33

[ToHsiTHE MHIYKTUBHOCTH MPOBOASAIIETO KOHTYpa. [Ipumep — MHIYKTUBHOCTD
cosieHouza. SIBnenue caMouHaykuuu. Ilpumep — TOk B IpoBOAsIIEM KOHTYpE IpU
3aMBbIKAaHUU 1IeNU. B3auMHas HHIYKIUS JBYX MPOBOASIINX KOHTYPOB.
[TprMmeHeHre B3aMMHON HHIIyKIIUHU (TpaHC(hOpMaTOPBHI).

34

DHeprusi MarHuTHOTO 1oJIst. [IpuMep — sHEeprHs MAarHUTHOTO TIOJISE BHYTPH
COJICHOHUIA. O6’beMHa$I IINIOTHOCTH 3Hepr N1 MAarHUuTHOTI'O I10JIA. MaFHI/ITHLIe
cBoiicTBa BemecTBa. [ umore3a Ammnepa. Kinaccuueckoe oObsicHEHUE
HAMAaroHndyc€HHOCTH BCIIICCTBA. BGKTOp HaAMarondycHHOCTH. MaFHI/ITHOG I10JIC
BHYTPH MarHeTHka. ba3oBas kiaccuuKaiys MarHeTHKOB.

35

DeppoMarHeTUKN, OCHOBHBIE CBOKWCTBA. 3aBUCHMOCTh MATHUTHON IPOHNUIIAEMOCTH
(deppomMarHeTuka ot HaNpsLKEHHOCTH BHELTHETO MarHUTHOTO NOJIs. SIBleHue
MarHMTHOTO ructepesuca B peppomaruerukax. Touka Kropu. JlomenHas
CTPYKTypa (eppoMarHeTUKOB. SIBICHHE HIEKTPOMAarHUTHBIX KOJeOaHui.

W neansHbIi KosebaTenbHbIN KOHTYp. Dasbl kojedaTeIbHOTO Tpoliecca B
u/1eaJIbHOM KoliebaTensHOM KoHType. JuddepenianbHoe ypaBHeHE
AIIEKTPOMArHUTHBIX KOJIEOAHU U €ro pelIeHre B Cilydyae UaealbHOro
K0J1€0aTeIbHOTO KOHTYpA.

36

KoneGarenbHblil KOHTYp ¢ conpoTtuBieHreM. Jnddepeniuanbaoe pemeHe
3aTyXarolIuX EKTPOMAarHUTHBIX KoJeOaHui u ero pemienue. [lepuonuueckuit u
arnepuoANYECKU MPOLECcChl B KoslebaTeIbHOM KOHTYpe (rpaduueckoe
n3o0paxenue). [lepemennslii Tok. Pesuctop, katyiika u KOHAEHCATOp Ipu
MOAKJIIOYEHNH K MCTOYHUKY ITEPEMEHHOTO TOKa (10 OTAEeNbHOCTH, (pa3oBas
nuarpamma HarpsbkeHus). Pezonanc HanpspbkeHuil. Pesonanc TokoB. MoIHOCTh
[IEPEMEHHOI0 TOKA.

37

CHGHI/IaHLHaH TCOPHA OTHOCUTCIbHOCTHU, BBEACHUC (HpI/IHHI/IH OTHOCHUTCIBHOCTH
Fanyme;l; OIIBITHBIC q)aKTBI, IMPOTHUBOPCHANINEC KITACCUUICCKUM IMPEACTABIICHUAM O

IMPOCTPAHCTBE U BpeMeHI/I). HOCTy.]'IaTLI CHGHI/IaHBHOﬁ TCOPHUU OTHOCHUTCIIbHOCTH.




[TpeoOpaszoBanus Jlopenna. CnenctBus u3 npeodpaszoanuit Jlopenua
(OTHOBPEMEHHOCTH COOBITHI B pa3HBIX HHEPITHATBHBIX cucTeMax orcyeta (MCO),
UM TETFHOCTH COOBITHI B pazHbix MCO, anuHa ten B pasHsix MCO,
PENSATUBUCTCKUHN 3aKOH CIIOKEHHSI CKOPOCTEH).

38

WuTepBan Mexry coobITusiMU. OCHOBHOM 3aKOH PEISTUBUCTKON TUHAMUKH
MaTepuaIbHON TOUYKH. 3aKOH B3aMMOCBSI3U MAaCChl M SHEPTUU.

39

BonHoBas onrtuka, BBeZieHHE (BOTHOBAsI MPUPOJIa CBETA, ypaBHEHHs] MakcBelia
IS DIIEKTPOMAarHUTHOTO T10JIs1, BOJIHOBOE YPAaBHEHUE JUJIS IEKTPOMAarHUTHOTO
1oJis1, BEKTOp YMoBa-lloiiThHra, mokasareiab IpeoOMIIEHHS CPEbl, JUTMHA BOJIHBI
CBETa B BEIIECTBE, ONTHUECKHI MyTh 3JI€KTPOMArHUTHON BOJIHBI, CBSA3b MEKIY
¢azoii 27eKTPOMArHUTHOM BOJIHBI U MTPOHCHHBIM TyTeM). OCHOBHBIE 3aKOHBI
reOMEeTPUYECKON ONTHKY (3aKOHBI OTpaXkKeHUs U npesiomiieHus). [lonsaTus
KOT€PEHTHOCTH, MOHOXpOMAaTHU3Ma BOJHOBBIX IpolieccoB. CyMMapHasi aMIUIUTya
OT JIBYX KOI€PEHTHBIX MOHOXpOMaTH4eCcKux BosiH. HTepdepenius, ycioBue
HAOTIOIEHNST MAKCUMYMOB U MUHUMYMOB MHTEHCUBHOCTH PE3YABTUPYIOIIETO
PIIEKTPOMArHUTHOTO M3JTyYEHUSI.

40

JKCIIEPUMEHTATBHBIC METO/IbI HAOIIOICHUST HHTEP(EPEHITNHN B BUIUMOM CBETE
(ombrT FOHra, 3epkana u ounpuzma ®@penens). Pacuer narepdepeHIIMOHHOM
KapTHHBI JIJIS 9TUX METONOB. PacueT mHTEpEpEeHIIMOHHON KaPTUHBI B TOHKUX
mieHkax. Matepdepomerpsor. Judpakums. [Ipuanun [oiirenca-dpenens. Meron
30H @penens. Judpakmus Openenst Ha KPYIJIOM OTBEPCTHH U Jucke. {udpakius
OpayHnrodepa Ha OHOM IeNH U Ha TUGPAKITUOHHOMN pelIeTKe.

41

Iudpakmus. [puanun [oiirenca-Openens. Merox 3ou Openens. Judpaxius
DpeHens Ha KPyTJIoM oTBepcTuu U nucke. Judpaknus @payHrodepa Ha OHOMI
ey U Ha JUGPaKIIMOHHOMN perieTke.

42

[Tonsipuzanus cBeta. ECTeCTBEHHBIN W MOISAPU30BaHHBIN CBET. Buibl
MOJISIPU3ALNK, CTENeHb noisipusauu. [lonspusaropsl, 3akoH Mairoca.
[Tonsipuzanus cBeTa Mpu OTPAXKEHUU OT TPAHMIIBI pa3/ielia IByX AUIICKTPUKOB
(3axoH bprocrepa). J[BoitHOE myuenpenoMIeHIe, MOISIPU3AIUOHHbIE PU3MBI U
MTOJISIPOUIBI.

43

TennoBoe uznyuyenue, ero npupoga. OCHOBHbIE XapaKTEPUCTUKH TEILIIOBOTO
M3Ty4eHus (CreKTpalibHasl JI0THOCTh SHEPreTUYECKON CBETUMOCTH,
CIIeKTpaJibHAs TMOTJIoNIaTeIbHasi ClocoOHOCTh). 3akoH Kupxroda mist TemioBoro
u3nydeHus. 3akoHsl Ctedana-bonsimana u Buna. @opmynsl Penes-/xunca u
[1nanka.

44

Bremauii ¢poroanekrpuueckuit 23gpdexrt. 3akoHbl BHENTHETO (oTod(hdeKTa.
dopmyna DiiHmTERHA 11 BHEITHETO GoTtorddexra. KpacHas rpanuiia
doroaddekra, 3anepKuBarOMKil MOTeHIMAI. Macca 1 UMIYIIbC (OTOHA, TaBICHUE
cBeta. Jpdext KomnroHa u ero reoperudeckoe 0ObsICHEHUE.

45

KopnyckynspHo-BoiaHOBOM ayanu3M. ['unoresa ne bpoiing. CooTHolIeHHE
HeonpeeneHHocTe. BomHoBast GyHKIUS U €€ CTaTUCTUYECKUI CMBICI.
YpaBuenue llIpenunrepa. [I[puHIIMT TPUYUHHOCTH B KBAHTOBOM MEXaHUKE.
[Tpumepsl npumenenus ypasHeHus Lllpennnrepa (cBoOogHas yacTUlla, YaCTHULIA B
«OeCKOHEYHOI» MOTEHINAIBHOM sIMe, TPOXOXKICHHE YACTHIIBI CKBO3b
MOTEHUMAJIbHBIN Oapbep, TMHEWHBIN rapMOHUYECKUI OCLMIIIATOP).

46

Teopus aroma Boopoza 1o 6opy. JIuHelyarslii ciekTp aroMa BOgOpo/Ia.
[Toctynarst bopa. Cniektp atoma Bomopoza mo bopy. ATom Boopoia B KBaHTOBO#M
MEXaHUKe, KBAHTOBBIE YHCTIA. 1s-cocTosiHME aToMa Bogopoaa. CMH JIEKTpOHaA.
[IpyHLINIT HEPA3ITUYUMOCTH TOXKAECCTBEHHBIX YacTHIl U puHuui [laymu,
pacIpeielIeHIe NIEKTPOHOB B aTOME 110 COCTOAHMAM. [Iepronnueckas cucreMa
hJIEMEHTOB MeHieeeBa.

47

Pa3mep, cocta u 3apsi aTOMHOTO sisipa. MaccoBoe u 3apsiioBoe uncia. Jledexr
MaccChl U DQHEPrust CB3M siipa. CuH a1pa, SASPHbI MarHUTHBIN pEe30HAHC.
S nepHble cUITbI, MOZIETH Sipa. 3aKOH PAJMOAaKTUBHOTO paciaja, ajabda-pacnas,

6eTa—pacnaI[. raMMa—I/I?»J'Iy‘leHI/Ie.




KocMmuueckoe uznydenure. MIOoHbI U UX CBOWCTBA. Me30HBI U UX CBOWCTBA. TUIIBI
B3aUMOJICHCTBHS 3JIEMEHTAPHBIX YaCTUL. YacTULIBI M AHTUYACTULIBL. | UIEPOHBI,

48 8 2
CTPAHHOCTH M YETHOCThH IEMEHTAPHBIX YacTull. Kiaccudukamus sneMeHTapHbIX
JaCTUILI.
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koi-Bo
HanMeHnoBaH#e Wi KpaTKoe Co/epKaHne MPAaKTUYECKOTO 3aHATHS, CEMUHApa
3aHATHA|pa3aena 4acoB
1 Kunemaruka noctynaTeabHOTrO JBHKECHUS 2

KunemaTnka BpamaTcIIbHOTO ABMXCHUA

HI/IHaMI/IKa MOCTYIAaTCJIbHOT'O IBUKCHHUA

J/[vHaMuKa MIOCKOTO IBUKEHUS TBEPAOTO TeJia

Paborta. OHeprus. MomHoCTh. 3aKOHBI COXPaHEHUS

Mexannyeckue KoieOauus

MOJ'ICKyJIHpHOC CTPOCHHUC BCIICCTBA. 3aKOHBI HNACAJIbHBIX I'a30B

HepBoe HavaJI0O TCPMOJAUHAMUKHU. TCpMOI[I/IHaMI/I‘IeCKI/Ie IIUKIJIBI.

3akoH Kynona. Teopema ["aycca 115t 3€KTpOCTaTUUECKOTO TTOJIS

[Torennman. Pabora 1o mepeMeIneHuto 3apsaa B JICKTPOCTATHISCKOM IT0JIe

DIEKTPUYECKAst EMKOCTb. JHEPIHsI SJIEKTPOCTATHIECKOTO TTOJISI

[ToctostnabIif TOK. 3akonbl Oma. pasuna Kupxroda

3akon buo-Casapa-Jlannaca

3akon Ammnepa. Cuna Jlopenna

3aKOH MOJIHOTO TOKAa. MarHUTHBIHN ITOTOK. I/IH)IyI(TI/IBHOCTB

WuTepdepenims ceera

Judpakmus ceera

[lonsipuzanus cBeta

Slxldlalalmlnic=|sle|c|x|a|u|s|w|o]|—

TennoBoe uznyuenue. ®ororddexr

ceBEc NN ENEENEENE o o g Ko g e N B E R A E SN A R AR SR B el el e

20 JlaBnenue ceeta. Komnron-apdext

21 Bonus! 1e bpoitnsa. CooTHoLIEHNE HEONIPEIEIeHHOCTEN

22 Ypasuenue [lpenunrepa. IIpocreimme cirydan IBUKEHHUSI MUKPOYACTHULL
23 AtoMm Bopopoza 1o bopy

24 CrpoeHne aTOMHBIX s1Iep. 3aKOH PaJIMOAKTUBHOTO pacnaja

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

5.3. JIaboparopHbie padoThI

Kon-
Ne Ne .
HaunmeHoBaHue WM KpaTKoe coziepkaHue J1adopaTopHOi paboThI BO
3aHATHUA[pa3iena
4acoB
1 1 [M3ydeHue sABIIEHH yapa IMapoB 2
1  |OnpeneneHue CKOPOCTH MYIH 2
3 1 3yueHne 3ak0Ha JMHAMKHU BPAIIATEIbHOTO JABIKEHUS C TIOMOIIBIO MasTHUKA )
O6epOeka
4 1 OmnpeneneHrne MOMEHTa UHEPIIMH TeJla, CKAThIBAIOLIETOCS C HAKIIOHHOM )
MJIOCKOCTH
5 1  |Onpenenenue MOMEHTa HHEPIIMU MaXOBUKA 2
6 ) Omnpenenenne yCKOpeHHs: CBOOOAHOTO MaA€HUs C TOMOIBI0 000POTHOIO )
MasiTHHKA
7 2 [A3ydeHwue 3aTyxarouux KojaeOaHuit 2
8 3 |OnpeneneHne OTHOIIEHUS TEIUIOEMKOCTEN BO3yXa 2




9 4 |M3ydyeHue IEKTPOCTATUYECKOTO MOJIsI METOAOM MOAEIUPOBAHUS 2
10 4 |OnpeneneHue NIEKTPOEMKOCTH KOHAEHCATOpa 2
11 4 |OnpeneneHue yaenbHOTO COIPOTUBIICHUS TPOBOIHUKA 2
12 4 |OnpeneneHue yaeabHOTO 3apsiia JIEKTPOHA METOJIOM MarHeTpoHa 2
13 4  |Uzyuenwue 3¢pdekra Xoiia B HOTYyIPOBOTHUKAX 2
14 4  |M3yuyeHue CBOMCTB (peppOMarHeTHKa ¢ MOMOIIbIO METIH TUCTepe3rca 2
15 4  |M3ydyeHue IEKTPOMAarHUTHBIX 3aTyXalOUMX KOJeOaHUH 2
16 4 |MccnenoBaHue SIBICHUS PE30HAHCA B AJIEKTPUUECKUX LIETISAX IEPEMEHHOTO TOKA 2
17 6 |Onpenenenue paguyca KpUBU3HBI JIMH3BI 2
18 6  |I3MepeHue JUIMHBI CBETOBOM BOJIHBI 2
19 6 |M3MepeHue nokasaress MpeJIoMIICHUS BO3LyXa 2
20 6  |OnpeneneHue yria MoJHOW MOJApU3allMM U MPOBEpKa 3aKkoHa Mastoca 2
71 7 I/I3MepeHHev TeMIIepaTypbl U CTENIEHH YEPHOTHI TeJIa METOJOM CIIEKTPAJIbHBIX )
OTHOILIEHUN
22 7  [MccnenoBanue BHenHero ¢orodpdexra 2
23 8  |M3yuenwue anbda-pacnana 2
24 8 |M3mepenHue BepXHEW IpaHMIIBI YHEPTUN OeTa-CIeKTpa 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaue CPC

Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
ITogeug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
YueOHO-MEeTOIMUECKHE MaTepHAaIIbl B
PeliieHre TUIIOBBIX TEKCTOBBIX 3a1a4 2 34
PIIEKTPOHHOM BHjIE [7-9]
OdopmiteHre 0TYETOB 110 JTA0OPaTOpHBIM  |Y4eOHO-METOINYECKUE MaTepralibl B ) 20
pabotam AIIEKTPOHHOM BUjE [4-6]
Y4eOHO-METOINYEeCKHE MaTepUaIIbl B
[ToaroroBka K 3a4eTy 2 27
QiexkTpoHHoM Buze [1-3, 10-13]
YueOHO-MEeTONMUECKHE MaTePHAIIbI B
[ToaroroBka K K3aMeHy 3 36
siekTpoHHOM Buje [1-3, 10-13]
Y4ueOHO-METOTMUECKHE MaTePHAIIBI B
[ToaroroBka K JEKIUAM-KOHCYJIBTALMAM 3 15,5
piiekTpoHHOM Buje [1-3, 10-13]
Y4eOHO-METOINYECKIE MaTepUAIIbl B
PerreHre TUMOBBIX TEKCTOBBIX 3a4a4 3 34
PIIEKTPOHHOM BHjIE [7-9]
Y4ueOHO-METONMUECKHE MaTePHAITBI B
[ToaroroBka K JIEKIIUSAM-KOHCYJIBTAIUSIM 2 26,75
siexkTpoHHoM Buje [1-3, 10-13]
OdopMmieHre 0TUETOB 0 Ta00PaTOPHEIM  |Y4eOHO-METOIMYEeCKHEe MaTepHalbl B 3 20
pabotam PIIEKTPOHHOM BuU/E [4-6]

6. TeKyll_[I/Iﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHASA aTTECTAllUA

KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHUHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00YyJaIOIIUXCSI.

6.1. Kontposabubie meponpusitus (KM)

No | Ce-
KM|mectp

HazBaunue
KOHTPOJILHOTO

Bun
KOHTPOJISI

Bec Makc.

Oamn

HOpSI,Z[OK Ha4YHUCJICHUs 0alJIoB

YVun-
THIBA-




MEpOIPHUATHSL

CTCA B

[TA

Texyuuit
KOHTPOJIb

TuroBbie
TEKCTOBBIC 3a7]a41
(Texymuii
KOHTPOJIb)

37

B TeueHnn yueOHOTO ceMecTpa CTYIACHTHI
TTOJDKHBI C/1aTh PEeIIEHHs TUTIOBBIX
TEKCTOBBIX 3aj7a4. [Ipouemypa
OLICHUBAHMSA: OLIEHKA PEIICHUH TUITOBBIX
TEKCTOBBIX 32/1a4 BBITTOJTHSIETCS 10
0aIbHO-PEUTHHTOBOM crucTeMe (IpUKa3
pexTopa ot 24.05.2019 . Ne 179).
Kputepun olleHuBaHMs Kax /10
OTAETHHOH 3a/1auu: pelICHEe He UMEET
3aMeuaHuil UM UMEET HECYIIECTBEHHBIE
3amedaHus - 1 6ai; pemeHrue uMeer
CYLIECTBEHHBIE 3aMeuaHus (onOKa npu
BBIYUCIICHUSIX, HEKOPPEKTHBIN PUCYHOK,
MPOMYIIEH BaKHBIN 3Tl PEIISHUs U T.I1.)
WM perieHus Het - 0 6aos.
MaxkcuMaabHOE KOJIMYeCTBO OaIoB 3a
momarHue 3a1a4u - 37 0ajIoB.

3a4CT

Texymmii
KOHTPOJIIb

OtyeTsl 10
1ab0opaTOpHBIM
paboTam (TeKyIui
KOHTPOJIb)

12

B TeueHue yueGHOro cemecTpa CTyIAeHTbI
TTOJDKHBI C/1aTh HA TIPOBEPKY OTUYETHI 110
nmaboparopHbeiM paboTam. [Ipouenypa
OLIEHUBAHMS: OLIEHKA OTYETOB I10
1abOpaTOPHBIM pabOTaM BBITIOIHSAETCS 110
0aJIbHO-PEUTHHTOBOM crucTeMe (IpuKa3
pektopa ot 24.05.2019 . Ne 179).
Kpurepun olieHUBaHUA: OTYET MO
mabopaTopHOI paboTe HE UMEET
3aMeuaHuil UM UMEET He3HAUNTeNbHbIe
3ameuaHus - 1 6aiI; oT4eT 1o
mabopaTropHoii paboTe uMeeT
CYILECTBEHHBIE 3aMeyaHus (OInOKa B
pacyeTax, HeIOJIHOE COOTBETCTBHE
TpeOoBaHUSAM O(opMIIEHUS,
HEKOPPEKTHBII BBHIBOA U T.I1.) UM OTYET
He BBINOJIHEH - 0 6amioB. MakcumalbHOE
KOJIMYECTBO OAJUIOB 3a 1JaOOpaTOpHbIE
pabothl - 12 Ganos.

3a4CT

ITpome-
JKyTOYHAst
arrecTanus

3auer
(mpomesxyTouHast
aTTecTalus)

CTyneHThI clydailHbIM 00pa3oM
BBEIOMPAIOT OUJIET, COMEPIKAIINN OJTUH
TEOPETHUUECKUN BOMIPOC U OIHY 3a/1ady.
[Tpouenypa onenuBanus: OlieHKa OTBETa
Ha TEOPETUUYECKHIA BOMPOC BBIIOIHICTCS
1Mo OaTbHO-PEHTUHTOBON CUCTEME
(mpuxka3s pexropa ot 24.05.2019 . Ne
179). Kpurepuu orieHUBaHUs OTBETA Ha
TEOPETUYECKUN BOIIPOC: J1aH IOJIHBIN
KOPPEKTHBIN OTBET Ha BOMPOC
(momyckaeTcs He3HAUUTEbHas
HETOYHOCTH) - 3 0ajia; OTBET UMEET OTHO
CYyILIECTBEHHOE 3aMeuaHue (HemoHas
dbopmynHpoBKa 3aKOHA/OTIpeIeICHHUS,
omrOka B hopmylie/B BBIBOJIE POPMYJIBI U
T.I1.) - 2 O6aJija; OTBET MMEET JIBa
CYIIIECTBEHHBIX 3aMevaHus - 1 6ain; Ha

BOITPOC HE OBLIO JaHO OTBCTA MJIM OTBCT B

3a4CT




KOpHE HEBEPEH WJIM OTBET UMEET Ooliee
NIByX CYILIECTBEHHBIX 3aMe4aHui - ()
OasnoB. Kpurepun onieHMBaHus pelieHN
TEKCTOBBIX 33/1a4: IPUBEACHHOE PELICHUE
BepHO (0e3 3amMeuaHuil Wiu ¢
HE3HAYUTEIbHBIMU 3aMEUaHUSIMH) - 3
OaJia; MPUBEJACHHOE PEIICHUE NMEET
OJTHO CYIIIECTBEHHOE 3aMevaHue (OImoKa
MIPU BEIYUCIICHUSIX, HEKOPPEKTHBII
PUCYHOK, MPOIMYIIEH Ba>KHBIH Tan
peIIeHUs 1 T.11.) - 2 6aJuia; MpUBEICHHOE
pellIeHre UMEET JIBa CYIIeCTBEHHBIX
3ameuaHus - | Gat; mpuBeIeHHOE
perieHne uMeeT Ooee IByX
CYIIIECTBEHHBIX 3aMEUYaHUN W PEIICHUE
B KOpHE HEeBEpHO - () 6aioB.
MakcuMaTbHOE KOJTMYECTBO 0AJIIOB Ha
3ayere - 6 0aiu1oB. MITorosas orenka
BBICTABIIICTCS [0 CYMMAapHOMY PEUTHHTY
CTyZIeHTa (CM. IIPHKa3 PeKTopa OT
24.05.2019 1. Ne 179), BKITHO4AOIIETO
TEKYIIN KOHTPOJIb (TUIIOBBIE 33]1auu U
OTYETHI 110 TaOOpaTOPHBIM paboTam) U
MPOMEKYTOUHYIO aTTeCTAIHIO (9K3aMeH
WJTH 3a4€T)

bonyc

bonycHoe 3anaHue

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 JAeATETFHOCTH 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 crucTeMe (IpuKa3
pexTopa ot 24.05.2019 . Ne 179).
Kputepuu olieHHBaHUS Kaxa0H
OTAETHHOM 3a/1auu: pelICHNEe He UMEET
3aMeuaHuil UM UMEET HECYIIeCTBEHHbIE
3ameuaHus - 1 0ajur; peleHue uMeeT
CYIIIECTBEHHBIC 3aMeuaHus (OIMOKa pH
BBIYUCIICHUSIX, HEKOPPEKTHBINA PUCYHOK,
[POIMYIIEH BaKHBIN 3Tl pEIIeHUs U T.I1.)
WM perieHus Het - 0 6aos.
MaxkcuMaabHOE KOJIMYeCTBO OalIoB 3a
TOManrHue 3a1a4u - 33 Oasuia.

OK3aMCH|

Texymmii
KOHTPOJIb

OTtyeTsl 110
J1a00paTOPHBIM

12

B TeueHne yueGHOro cemecTpa CTyAeHTbI

JIOJDKHBI CIATh HAa IIPOBCPKY OTUCTLI 110

OK3aMCH|




pabotaM (TeKyImui
KOHTPOJIb)

naboparopusiM pabotam. [Iponenypa
OILICHUBAHHMS: OIICHKA OTYETOB IO
mabopaTopHBIM paboTaM BBITTOIHSAETCS IO
0aNTbHO-PEUTHHTOBOM crcTeMe (TpUKa3
pextopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHHS: OTYET IO
naboparopHoii paboTe HEe UMEeT
3aMeuaHUi WK UMeeT He3HAYUTEIIhHbIC
3aMeuaHus - 1 0ajul; OTUeT 1Mo
nmabopaTopHOU paboTe UMeeT
CyIlIECTBEHHBIEC 3aMevaHus (OnoKa B
pacdeTax, HEIOJTHOE COOTBETCTBHE
TpeOoBaHUAM 0(hOpMIICHUS,
HEKOPPEKTHBII BBIBOJ U T.I1.) HJTH OTYET
He BBINOJIHEH - () 6a/mioB. MakcumalibHOe
KOJIMYECTBO OAJIIOB 3a TaOOpaTOpHbIE
paboTs - 12 Gamios.

ITpome-
JKyTO4YHAs
arrecrauus

DK3aMeH
(mpoMeXyTouHas
aTTeCTaIys)

12

CryneHThl cydyaiiHbIM 00pa3zoM
BBEIOMPAIOT K3aMECHAIIMOHHBIN OWIIET,
COAepIKALIHI J]Ba TEOPETUUECKUX
BOMpoca U JBe 3a1auu. [Iponenypa
oueHuBaHuA: OIleHKa OTBETOB Ha
HK3aMEHAIIMOHHBIE BOIIPOCHI
BBITIOTHSIETCSI 110 0aTUTbHO-PEHTHHTOBOM
cucreMe (mmpukas pekropa ot 24.05.2019
r. Ne 179). Kpurepun onieHuBanus
OTBETOB Ha TEOPETHUYECKUE BOIIPOCHL: JaH
MOJTHBIA KOPPEKTHBIN OTBET Ha BOIIPOC
(momyckaeTcs He3HAUUTeTbHAS
HETOYHOCTB) - 3 0asuia; OTBET UMEET O/THO
CYIIIECTBEHHOE 3aMevaHue (HEeTOIHAs
(bopMyIupoBKa 3aKOHa/ONpEAETICHUS,
omnoOKa B popmyie/B BbIBOsIE (POPMYIIBI U
T.I1.) - 2 OaJlj1a; OTBET MMEET JIBa
CYIIIECTBEHHBIX 3aMe4aHus - | Gai; Ha
BOIPOC HE OBIJIO JaHO OTBETA WJIM OTBET B
KOpPHE HEBEPEH HMJIM OTBET UMEET Oolree
IBYX CYIIECTBEHHBIX 3aMeuaHuit -
0amtoB. Kputepuu oreHHMBaHUS peIIeHUs
HK3aMEHAIMOHHBIX 33/1a4: IPUBEACHHOE
perieHue BepHO (0e3 3aMevaHuii Wi ¢
HE3HAYUTETbHBIMU 3aMEUAHHSIMH) - 3
0aJia; MPUBEIEHHOE PEIICHUE UMEET
OJTHO CYIIIECTBEHHOE 3aMeuaHue (ormmdka
MIPH BBIYHCIICHUSIX, HEKOPPEKTHBII
PUCYHOK, MPOTMYIICH Ba>KHBIM dTar
perieHys U T.11.) - 2 6ajuia; NpuBeIeHHOE
pelIeHre UMEET JIBa CYIIECTBEHHBIX
3aMeuaHus - 1 6ayur; mpUBEACHHOE
peleHre umeeT 6osee IByX
CYIIIECTBEHHBIX 3aMEYaHUH TN pEIICHUE
B KOpHE HeBepHO - 0 0asoB.
MaxkcuMaabHOE KOIMYeCTBO 0asioB Ha
pK3ameHe - 12 6aios. Mtorosas oneHka
BBICTABIISIETCS TI0O CYMMapHOMY PEUTHHTY

CTyJeHTa (CM. IIPUKa3 peKTopa OT

ODK3aMCH




WJTH 3a4eT)

24.05.2019 1. Ne 179), BKITHO4AOIIIETO
TEKYILUI KOHTPOJIb (TUIOBBIE 3a4a41 U
OTYETHI 110 TaOOpaTOPHBIM paboTam) U
POMEXYTOUHYIO aTTeCTalMIO (IK3aMeH

bonyc

CTYI[CHT MMpEaACTABIACT KOIINU

10 TEMaM JUCIUIIIINHBI. HpI/I

bonycHoe 3amanne| - | 15

+15% K pedTuHTY.

TOKyMEHTOB, ITOATBEPKIAIOIINE TTOOETY
VI y9acTHe B MPEIMETHBIX OIMMITHAAAX

OLICHUBAHUU PE3YJIbTATOB MEPOIPUSITHS
HCITOJIb3YeTCsl 0aThbHO-PEHTHHTOBAS
CHUCTEMa OLICHUBAHUS PE3YJIbTATOB
y4eOHOMN JeATETFHOCTH 00YUYaIOIIUXCS
(YTBepkIeHa MPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MOYKHAS BEIMYUHA OOHYC-pEUTHHTA

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MIPOMEKYTOUHOMN
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHHUBaHUS

3a4cT

3adeT MPOBOAUTCS B MUCBMEHHOM (hopme 1o Omneram. B Hauane
3a4eTa BCE CTYJACHTHI CITyYailHBIM 00pa30M BEIOMPAIOT
HK3aMEHAIMOHHBIN OHUIIET, COepKAIUI OTUH TEOPETHYECKUI
BOIIPOC U OAHY 3aja4y. Ha moArotoBky orBera naercs 45 MUHYT.
ITocne ncreueHus 3TOro BpeMEH!U CTYJAEHTHI CAAI0T CBOM 3aIMCH
MIPEnoJaBaTeNto Ha IpoBepKy. [locie npoBepkn oTBETOB
Iperno/aBaresib CyMMHUpYeT 0asuibl, HaOpaHHBIE CTYJICHTOM 32
CEMECTp, U PACCUMTHIBAET UTOTOBBIM peUTHHT. ITOroBas oreHka
BBICTABIISIETCS B COOTBETCTBUU C 0ANIEHO-PEUTHHIOBOM CHCTEMOM
OVYpI'Y (yTBepxkaeHa npukazom pektopa ot 24.05.2019 . Ne 179)

B cootrBeTcTBUU C
mm. 2.5, 2.6
[lonoxxenus

OK3aMCH

DK3aMeH MPOBOAUTCS B MUCbMEHHOM (popme o Ouneram. B
Hayase dK3aMeHa BCE CTYIACHTHI CIydallHbIM 00pa3oM BBIOUPAIOT
9K3aMEHAIMOHHBIN OUJIET, COAEPIKAIINN TBA TEOPETUUECKUX
BOIpoca M jBe 3a1aun. Ha nmoaroroBky orsera naercs 90 MUHYT.
[Tocne ucTedeHus 5TOro BpeMEHH CTYICHTHI TIO OUepPEeaH CaasITCs
PAIOM C MPEMNoJIaBaTeIeM U YCTHO OTBEUYAIOT Ha BOIIPOCHI B CBOEM
ounere, onupasch Ha cBou 3arncu. [locne npoBeaeHus sK3aMeHa
MperoaBaTeNib CyMMHpPYET Oalljibl, HaOpaHHBIE CTYIEHTOM 3a
CEMECTp, U PACCUMTHIBAET UTOTOBBIN pelTHHT. ITOroBas oreHka
BBICTABIISIETCS B COOTBETCTBUU C 0ANIbHO-PEHTHHIOBOM CHCTEMOM
OVYpI'Y (yrBepxkaena npukazom pextopa ot 24.05.2019 1. Ne 179)

B coorBeTcTBHU C
. 2.5, 2.6
[Tonoxenus

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Pe3ynbrarer 00yueHus

Ne KM

OIIK-1

3HAcT: OCHOBHBIC (I)I/I3I/I‘-ICCKI/IC SABJICHUSA 1 OCHOBHBIC (I)I/ISI/ILIGCKI/IC 3aKOHEI B
o0acTu MCXaHHUKH, TCPMOANHAMUKH, IJICKTPUUICCTBA U MAarHETU3Ma, OIITUKH
1 aTOMHOM (I)I/I3I/IKI/I; rpaHrlbl UX MPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B
BaYKHEHIIIMX MPAKTUYCCKUX NPUITOKCHUAX,; OCHOBHBIC (1)I/ISI/I'-IGCKI/IG
BCJINYHHBI U (I)I/IBI/I‘-ICCKI/IC KOHCTAaHTBI, UX OIIPCACICHNUEC, CMBICII, CIIOCOOBI U
CAVHUIIBI UX U3MCPCHUS; q)YH)IaMeHTaJ'II)HI)Ie q)nanecm/le OIIBITHI U UX POJIb




B PA3BUTHU HAYKW; HA3BHAYCHUC U IPUHIHUIIbI ﬂeﬁCTBHﬂ BayKHEUIIINX
dbu3IeCcKuX MprudOPOB

'YMmeeT: 00bSICHUTh OCHOBHBIE HAOTIOJaeMbIe TPUPOIHBIE U TEXHOTCHHBIE
sBJIeHUs U 9()(HEKTHI ¢ MO3UIUi PyHIaMEeHTaIbHBIX (PU3NIECKUX
B3aWMOJICHCTBUH; YKa3aTh, KAKHE 3aKOHBI OTIMCHIBAIOT JJAHHOE SIBJICHUE WU

OIIK-1 hddekT; 3anuckBaTh ypaBHeHUs 1 pu3nueckux BeauuuH B cucteme CU;  [HHHHHHH
paboTark ¢ mpudopamMu U 000pyIOBAHUEM COBPEMEHHOUN (PU3MUIECKON
nmabopaTopuu; UCTIONH30BATh PA3TMYHBIE METOAUKN (U3UUECKUX U3MEPEHUN
1 00pabOTKHU DKCTIEPUMEHTATBHBIX JaHHBIX

OTIK-1 IMeeT mpakTUYIeCKU OITBIT: BBITOJHATH YHCICHHBIC U SKCTIEPUMEHTAIBHBIC ARARARAD

HCCJICAOBAHUS, IPOBOAUTDH o6pa60TI<y W aHaJIu3 pe3yJIbTATOB

(DOHI[I)I OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHUIO

HaxoOATCA B ITPUITIOKCHHAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIHOHHOE 0O0ecrieyeHne TUCIUIIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1. Cagsenbes, 1. B. Kypc puzuxu [Tekct] T. 1 Mexanuka. MosnekynspHas
¢dusnka yuebHoe nmocodue ass BTy30B : B 3 T. M. B. CaBenbes. - 4-e uzn., crep. -
CII6. u np.: Jlans, 2008. - 350, [1] c. u.

2.  Casenbes, U. B. Kypc ¢usuku [Tekcr] T. 2 DnekTpudecTBo.
Kone6anus u BonHbl. BonHoBas onTuka yueOHOe ocoOure /it By30B I10 TEXH. U
TEXHOJ. HAIIPaBJIEHUAM U crenuaibHoCTIM : B 3 T. M. B. Casenbes. - 4-e u3n., crep.

- CII6. u ap.: Jlanp, 2008. - 462 c. ui.

0) OononHumenbHas Iumepamypa:

1. HUponos, U. E. Mexanuka. OcHoBHBI€ 3ak0HHI [ TekcT] yued. mocobue
N. E. Uponos. - 8-e uzn., crep. - M.: bunom. Jlaboparopus 3nanuii, 2006. - 309 c.

2.  HUponos, U. E. ®uszuka makpocucreM. OcHOBHBIE 3ak0oHBI [ TekcT] yueo.
noco6ue aist By3oB U. E. Upogos. - 7-e uzn. - M.: Jlabopatopus 3uanuid, 2018. -
207 c. un.

3.  Hpomnos, U. E. BornoBsie npoiieccbl. OCHOBHBIE 3aKOHBI ¥Y4eo.
noco6ue aist By3oB U. E. Uponos. - 2-e uzn., gom. - M.: bunom. JIaboparopus
3Hanui, 2006. - 263 c. u.

4. Hpogos, U. E. KBanroBas ¢puszuka. OcHoBHBIE 3ak0HBI [ TekcT] yuel.
nocooue st GU3. U MHXK.-TeXH. crennanbHocTel By30B U. E. Upomos. - 5-¢ u3n.,
ctep. - M.: bunowm. Jlabopatopus 3nanuii, 2014. - 256 c. ui.

6) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umeroujuecs 6 oubnuomexe:

He npenycmorpenst

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  bnanku 115 TOATOTOBKU OTYETOB I10 J1a0OPAaTOPHOMY MTPAKTUKYMY
"Onrtuka u saaepHas ¢puzuka”

2. Tepacumos, A. M. Onruka u siaepHas pusuka [Tekcrt] : yue0. mocodue
JUTsl BRITOJTHEHUS J1a0. padot / A. M. I'epacumos, B. @. TTonzepko, B. A. CrapyxuH ;
IOx.-VYpai. roc. yu-T, Kad. ®us. anexrponuka ; FOYpl'Y; UensOunck :
Mznarensckuii Lentp FOYpI'Y , 2018. - 79 c.




3.

4.

[yneruHoB, A. A. DiaekrpuuecTBO U MarHeTusm [ Tekcr] : yueo.
nocooue A1l BeINoJHEeHH J1ab. padot (6akanapuar) / A. A. lllyasrunos, 1O. B.
[Terpos ; FOx.-Ypai. roc. yH-T, UH-T ecTecTB. U TOUHBIX HayK, Kad. ®us.
anekTponuka ; IOYpl'Y; Uensounck : M3narensckuit Lleatp OYpI'Y |, 2018. - 185

bnauxu s

MOJITOTOBKX OTYETOB M0 TAO0OPATOPHOMY TPAKTUKYMY

"INEKTPUYECTBO U MarHeTu3m"

5.

bnanku pas

MOJITOTOBKM OTYETOB MO Ja0OPATOPHOMY IPAKTUKYMY

"Mexanuka. MonekynsipHas pu3nka 1 TepMoJuHaMUKa"

6.

I'ypesny, C.

1O. Mexanuka. Monekynspaas ¢pusuka. TepmoanHamuka

[Tekct] : yueO. mocobue mo BeinmoiiHeHuto Jad. padot / C. 0. 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.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:

l.

bnanku g

MOJIFOTOBKM OTYETOB 10 JA00PATOPHOMY IPAKTUKYMY

"Onruka u anepHas puzuka'

2.

I'epacumos,

A. M. Ontuka u sigepras pusuka [Tekct] : yueb. mocobue

JUTsI BRITTOTHEHUS J1a0. pabot / A. M. I'epacumos, B. @. ITonzepko, B. A. CrapyxuH ;
HOx.-Ypain. roc. yu-1, Kad. ®us. snekrponuka ; OYpl'Y; UensiOunck :
Nzparensckuii Lentp IOYpI'Y , 2018. - 79 c.

3.

[[lynprunoB

, A. A. DnexTpuyecTtBo U MarueTusM [ Tekct] : yueO.
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4.

bnanku misa

MOJIFOTOBKY OTYETOB MO JaO0PATOPHOMY MPAKTUKYMY

"INeKTpUYECTBO U MarHeTu3m"

5.

bnanku g

MOJIFOTOBKM OTYETOB 10 JAO0PATOPHOMY MPAKTUKYMY

"Mexanuka. MonekynsipHas pu3rka U TepMoIuHaMHUKA"
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[lepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUTIITUHbI

Bun 3aparuit

Ne
ay/.

OcHoBHOE 000py/IOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
IIPEyCTaHOBJIEHHOE IPOrPaMMHOE 00€ecIIeueHHe, UCTIONIb3yEeMOE JUIs

Ppa3JIMIHBIX BUAOB 3aHATHI

JlaGopartopHble
3aHATHS

339
3)

JlaGopaTopHBbIil MPaKTHUKYM "DIEKTPpUYECTBO U MarHeTu3M", BKitodaromuii 20
OJMHAKOBBIX YCTAHOBOK, TO3BOJISIOIIMX COOMPATh Pa3IMUHBIC IIEKTPUIECCKUE
CXEMBI, HEOOXOAMMBIE JJIsl BBIMIOTHEHUS yUeOHBIX 1TabopaTopHbIX padoT. s
Ka)KJI0M U3 YCTAHOBOK IPEAYyCMOTPEH HaOOp MUHUOIOKOB: "COIIPOTUBIICHNE
MPOBOJHUKA",
"theppomarueTux",
HEKOTOPBIX YUEOHBIX TaOOPATOPHBIX Pa0OT, OMMCAHHBIX B COOTBETCTBYIOIIEM
METOMYECKOM Iocobuu, ayauropust odopynosana 20 ociniorpadamu.

nn nn nn nn

KoHJIeHcaTop", "pe3ucTtop", "MHTErpaTop ToKa'", "MarueTpoH",

", "karymka", "cernerodnekTpuk". i BIIOIHEHUS

JlaGopartopHble
3aHATHUS

348
3)

JlaGopatopHblii mpakTuKyM "ONTHKA, aTOMHAs U siepHas pu3uka',
BKJIIOYAIOIINH cieytomye yueOHble Ja00paTopHble yCTAHOBKH, KaXKaasi U3
KOTOPBIX MIPECTABICHA B IBYX dK3eMIUnsipax: YcraHoBka Nel. OmnpeneneHue
paanyca KpUBU3HBI JTUH3bI (000pyI0BaHNE: U3MEPHUTENbHBIM MUKPOCKOII C
OCBETHUTEJIEM, JINH3A, CTEKJISTHHAS IJIaCTUHKA); YcTaHoBKa Ne2. M3mepenue
JUTMHBI CBETOBOM BOJIHBI (000pY/IOBaHKE: OCBETUTENH, OJIOKH MUTAHUS, IIKaJa C
[IeNb10, TUQPAKIIMOHHAs peieTka); YcrtaHoBka No3. M3mepenue mokaszaremns
MpesioMyIeHUs Bo3ayxa (o0opynoBanue: nHTEphEepoMeTp, MAHOMET], TTOMIIA,

OCBETHUTEND); YcTaHoBKa No4. OmnpenieneHue yia MoJHOH MOIsIpU3aluu 1
poBepKa 3akoHa Maitoca (000opynoBaHKe: OISIPU3AOHHAs] YCTAHOBKA,
rajbBaHOMETP, MOHIKAIOIINN TpaHCHOPMATOP € peocTaTtoM); YcraHoBKa Neb.
Omnpenenenre MoOmIONaTeIbHON CITIOCOOHOCTH BosIb(pama (000pyI0BaHUE:

TamMna HakaJIMBaHUs, TUPOMETP C "Hcue3aronieil HUThIO', aMnepmerp,




BONIETMETD); YcranoBka Nel(.M3yuenue anbha-pacmnana (060pyroBaHue:
KOHTEWHEp C paIiOaKTUBHBIM IIperapaToM, MEXaHU3M MepeMEIIeHNs, OJI0K
JIETEKTUPOBAaHMs, CYETUMK UMITYJIbCOB); YcTaHoBKa Nell. Mi3MepeHue BepxHeit
IpaHMIIBI PHEPTUU OeTa-criekTpa (000opyIoBaHUE: KOHTEHHED C PaOaKTUBHBIM
MpermapaToM, KacceTa ¢ MOTIOTUTENEeM, OJIOK I€TEeKTUPOBAHUS, CUSTUHK
UMITYyJIbCOB); YcTanoBka Nel2. M3mepenne TemMneparypbl U CTETICHH Y€PHOTHI
TeJa METOJIOM CIIEKTPABHBIX OTHOIICHUN (000pY/IOBaHUE: IByX4aCTOTHBIH
PEruCTPaToOp TEIJIOBOTO M3myueHus); YcranoBka Nel3. MccaenoBanne BHEITHETO
dororddekra (00opymoBaHUE: MOAYIILHBIN YUEOHBIH KOMILJIEKC B COCTaBE
nccnenoBarenbckoro crerna C3-OKO01, 6ok mutanus, 610K ammnepMeTpa-
BOJIETMETPA U COCTUHUTEIHHBIX TIPOBOJIOB.

JIaGoparopHble
3aHSATHUS

350
3)

JlaGopatopHslii pakTukyM "MexaHuka. MonekyssipHas pusnka u
TepMOIMHAMHUKA", BKITFOUAIOIINK yueOHbIC Ta00paTOPHBIC YCTAHOBKH, KaXK1ast U3
KOTOPBIX IIPEJCTABIEHA B BYX dK3eMIurapax: YcraHoBka Nel. M3yuenune
SIBJICHUS yzapa 1mapoB (00opynoBaHue: OATUTMCTUYECKUN MasITHUK); YCTaHOBKA
Ne2. Onpenienenue ckopocTu mynu (006opynoBaHHe: KPYTHIIbHO-0aJUTUCTHYECKUN
MasiTHUK, CEKyHJIOMEp, MPY>KUHHBINA NucTONeT); YcranoBka Ne3. M3yuenue
3aKOHA JMHAMUKH BPAIIaTeIbHOTO IBHKEHHUS C MTOMOIIbI0 MasiTHHKa ObepOeka
(obopynoBanue: masTHUK O0epOeka, CeKyHIOMEp, IITaHT€HLIUPKYIb, TUHEHKa,
HaOOp rpy30B); YcranoBka Ne5. OnpeneneHue MOMEHTa HHEPIUH Tea,
CKaTBIBAIOIIETOCS C HAKIIOHHOW MOBEPXHOCTH (000pyA0BaHUE: YCTAHOBKA C
JBYMsI HAKJIOHHBIMU TJIOCKOCTSIMU, HA0OP TeJ, IITaHT€HIIUPKYJIb, CEKYHJIOMED);
YcranoBka Ne6. OnpesienieHrie MOMEHTa MHEPITMK MaxoBHKa (000pyI0BaHHE:
CI€IMaJIbHAsl yCTAHOBKA, IPY3, INTAHT€HLUPKYJIb, CEKyHAOMED); YcTaHOBKa Ne7.
Omnpenenenne yCKOpeHus CBOOOIHOTO MaJIeHHsI ¢ MOMOIIbI0 000POTHOTO
MasiTHHKa (000pyaoBaHKe: 000pOTHBIN ((PU3HUECKUIT) MAaSTHHUK, CEKYHJIOMED);
YcranoBka Ne8. [IpoBepka 3aKk0oHa COXpaHEHUSI MOMEHTA UMITYJIbCa
(o6opynoBaHue: crienMagbHas yCTaHOBKA, CEKyHJIOMED, JIMHEIKa); YcTaHOBKa
Nel2. M3yuenue 3aryxaromux konedanuii (o0opynoBanue: Gpu3nyecKuii
MasiTHUK, CeKyH0MeDp); YcTaHoBKa Nel6. Onpenienenne OTHOIIEHUS
TEII0EMKOCTEH Bo3yxa (000py/i0BaHHE: YCTaHOBKA, COCTOSAIAs U3
CTEKJIIHHOTO OaJlyIoHa, MaHOMETpa, KoMIIpeccopa; cekyHaomep); s
OTIpe/IeTICHUS] MAcChl OT/AEIBHBIX 3JIEMEHTOB J1a00paTOPHBIX YCTAaHOBOK B
mabopaTopuu UMEeTCs JIBE Maphl ANIEKTPOHHBIX BecoB. [lepBas mapa Becos
MCIIOJIB3YETCS ISl U3MEPEHUS TPY30B MacCOM MOpsIKa HECKOJIBKUX
KHJIOTPAMMOB € TOYHOCTBIO OJIMH TpaMM, BTopas - 171 rpy30B 10 400 rpamm ¢
TO4HOCTHIO 0.1 rpammMa.

Jlexnuu

204
Gr)

JIoKyMeHT-Kamepa 1 IPOEKTOp

[IpakTuueckue
3aHATHUS U
CEeMHUHapbI

354
€)

Jlocka, men




