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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

[1nanupyemble pe3yabTaThl OCBOCHUS [Tnanupyemsble pe3yabTaThl
OII BO (xomniereHuun) oOyuenus no aucuurinae (3YHer)

3HaTh:Posb ¢pu3nku B popMHUPOBAHUH COBPEMEHHOMN
Hay4YHOUN KapTUHBI MUpa U HAyYHOT'O
MHUPOBO33PEHUS U, KaK CII€ACTBUE, POJib (PU3UKH B
(bopMuUpPOBaHUU MUPOBO33PEHUS B IIPOKOM CMBICIIE

OK-1 cnocoOHOCTBIO UCTIOIB30BaTh OCHOBBI
¢unocodckux 3HAHUHN 17151 POPMUPOBAHUS

MHPOBO33PEHUYECKON MTO3UIUN

'YMeTh:-
Bnaners:-
[TK-1 crmocoOHOCTHIO K CHCTEMAaTUYECKOMY 3HaTh:-
U3yYEHHIO HAyYHO-TEXHUIECKON HHpOpManuy, |VMeTs:Mcronbp30BaTh HaydHO-TEXHUIECKYIO
OTEUECTBEHHOTO U 3apyOeKHOTO OIBITA IO TUTEpaTypy A MOTy4YeHUs: TpodecCrnoHambHBIX

COOTBETCTBYIOIIEMY MPOMUITIO TOATOTOBKU SHAHUI




Bianers:-

[1K-2 ymenuem obecrieunBaTh MOAECTUPOBAHNE
TEXHHYECKHX O0BEKTOB M TEXHOJIOTHYECKUX
MPOIECCOB C UCIIOJIb30BAHUEM CTaHIAPTHBIX

MaKeTOB U CPEJICTB aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHUS, IPOBOUTH SKCIIEPUMEHTHI TIO
3aJIaHHBIM METOJIMKAM C 00pabOTKOM U aHATTN30M

pe3yIBTaTOB

3HaTh:OCHOBHEIE CIIOCOOBI OIICHKHU IOTrpCITHOCTHU
OKCIICPUMCHTAJIBHBIX JaHHBIX

YMeTh:OnTUMaNbHO NPEACTABIATh
DKCIIEPUMEHTAJIBHBIE JAHHBIE U BBINIOJIHATD
CTaHJAPTHYIO OLIEHKY ITOJIyYEHHBIX PE3YJIbTaTOB
(rpacduyeckoe npencTaBlIeHNe MaCCHBA JaHHBIX,
[pacueTr CpeJHUX 3HaYE€HUH, OLIEHKA OTPEIIHOCTH)

BHaHGTBIHaBLIKaMI/I OLCHKHU IMOJTYYCHHBIX
pe3ynbTaToB HccienoBaHus (HopMyIupoBaTh
BbIBO/IbI HA OCHOBC IMOJTYYCHHBIX PE3YJIbTATOB B
COOTBETCTBUU C IMOCTABICHHOH IIEIbIO
MCCJICIOBAHMUS )

[1K-4 crtocoOHOCTHIO yU4acTBOBATh B pabOTe HaTT
WHHOBAIIMOHHBIMU TIPOEKTAMH, UCTIONB3Ysl 0a30BbIE
METO/IbI MCCIIEIOBATENIbCKON AESATENBHOCTH

3Hath: 1. OcHOBHBIE (pU3HUYECKUE SIBICHUS U 3aKOHBI,
OCHOBHBIC (PU3MUECKNE BETUINHBI U KOHCTAHTBI, UX
ONpeIeICHUE U €IMHULIBI U3MEpEHus 2.
dusnueckue sBieHus, QyHKIIMOHATbHBIC TIOHATHS,
3aKOHBI U TEOPUH KJIACCHUYECKOM U COBPEMEHHOM
(bU3UKH, METOTBI PU3HUECKUX MCCIICTIOBAHUI

YMmeth: 1. [IpumensTs pusuko-mareMaTH4uecKue
METOABI AJIs1 PELIEHUS PUKIAIHBIX 331349 2.
[TpumeHsTh PU3MKO-MaTeMaTHUEeCKUE MPUEMBI U
METOABI JJIs1 PEILIEHUS] KOHKPETHBIX 33134 U3
[pa3ITUYHbIX 001acTel mpodeccuoHanbHON
nestenibHOCTH 3. [IprMeHsATs HayuHY0 annaparypy
TSI TPOBEICHUS (PU3NYECKOTO IKCTIEPUMEHTA,
OTIpeNIeNIATh KOHKPETHOE (PU3UYECKOe CO/IepKaHHE B
MPUKIIATHBIX 3a7ja4ax

Bnanets: 1. HaBbikamu ncnonb30Banus (PU3HKO-
MaTeMaTU4YECKUX 3aKOHOB M3 CIEAYIOLIUX Pa3ieiioB
obmet puzukn: "Mexanuka", "TepMmonuHaMuKa U
MoJIeKylsipHas ¢puznka, "DneKTpUYecTBO U
marHetusM", "Onruka", "ATomMHas u siepHas
¢u3uka" 2. HaBblkaMu perieHus 3a1a4 13
pa3nu4HbIX o0nacTel (PU3HUKH, TPOBEIECHUS
(bU3NUECKHUX SKCIIEPUMEHTOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyIaHa

[lepedeHs MOCIETYIONNX AUCITUTLTHH,
BUJIOB paboT

Her

B.1.09 TepmoanHamuka u Terionepeaaya,
b.1.19 DnexkTpoTexHUKa U AIEKTPOHHUKA,
B.1.17 Metozs! ananu3a 1 00paboTKu
SKCIIEPUMEHTAJIbHBIX JTAHHBIX,

B.1.12 HayuHo-uccnenoBarenbckas padora,
/IB.1.02.01 Tepmuyeckasi pe3ka METaJIOB,
B.1.06 Dxomorus,

/1B.1.06.01 McTounnku nutanus 1Jisl CBapKH,
B.1.13.01 McTouHuky sHEPrUM U TEIUIOBBIE
MPOLIECCHI IIPU CBapKe,

B.1.18 Tepmuueckast 06paboTka METaIIOB,
b.1.17 be3omacHOCTh KHU3HEACSITETbHOCTH,
B.1.13.02 ®usuko-xuMu4yeckue u

MCTAJLITYPIruiC€CKUC MPONLECCHI ITPH CBAPKE,




b.1.18 MarepuanoseneHnue,
b.1.13 I'mapaBnuka

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas Tpya0eMKOCTh TUCHUILUIMHBI cocTaBiseT 12 3.e., 432 u.

Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yueouoii padorer 4acoB Homep cemectpa
2 3
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 432 216 216
AyOoumopHhvie 3auamusi: 192 96 96
Jlexruu (JI) 96 48 48
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIN) IPYTHE BUIBI
ayuTopHbIX 3aHsaTHi (I13) 48 24 24
Jlabopatopusbie pabotsl (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 240 120 120
[ToaroroBka K 3K3aMeHy 72 36 36
Pentenne TUIIOBBIX TEKCTOBBIX 3a4a4 68 34 34
[ToaroroBka K JEKIUAM-KOHCYJIbTAIMAM 60 30 30
OdopmiteHre 0TYETOB 10 yU4eOHBIM JIA0OPATOPHBIM 40 20 20
pabotam
Byt uTOroBoro KOHTpoIs (3auet, Aud.3a4yeT, SK3aMeH ) - JK3aMEH 9K3aMeH
5. ConeprkaHue TUCHMILIMHBI
No HaHMeHOBaHHe pasienon AMCLHITHIE OO0beM ayIUTOPHBIX 3aHIATHH 1O BUJIaM B Yyacax
pazzaena Bcero JI 113 JIP
1 Mexanuka 32 12 10 10
2  |MexaHnueckue KojieOaHHS U BOJHBI 18 12 2 4
3 [MonekynspHas pu3nka U TEpMOANHAMUKA 22 16 4 2
4 [DnexkTpu4ecTBO U MarHeTU3M 62 32 14 16
5 CrneunanbHasi TEOpUsE OTHOCUTEIBHOCTH 4 4 0 0
6 |OnTuka 22 8 6 8
7  |KBaHTOBas usnka 18 6 8 4
8  |AromHas u spepHas pusnka 14 6 4 4
5.1. Jlekuuu
Ne Ne Koz-
HanmMeHnoBaHMe Ui KpaTKoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
JeKIMupas3aesa HACOB




Beenenue. [Ipenmer pusuxu. CBa3b GU3MKH ¢ ApYTrUMHU HayKaMu U (puiocoduei.
MeTonbl pu3ndeckoro uccieqoBanus. MexaHuka Kak paszaen GU3NKH.
Kunemaruka, OCHOBHbIE MTOHATHUS (CUCTEMA OTCUETA, TIEPEMEIICHUE, CKOPOCTh,
yckopenue). [nockoe nmxenne. HopmanbHoe, TaHT€HIIMAIBHOE U MTOJIHOE
YCKOpEeHHE MaTepuanbHO Touku. KnHeMaTuka BpanaTesibHOrO ABUKECHUS
MaTepUaIbHOM TOYKUA BOKPYT HEMOABUKHOU OCH. CBSI3b MEXAY JTUHEUHBIMU U
YIJIOBBIMH XapaKTEPUCTUKAMU JBUKEHUS. BbIBO KHHEMATUUECKOTO YpaBHEHUS
PaBHOIIEPEMEHHOTO JIBHKEHUSI.

JlnHaMuKa Kak pasaen GU3NKy, OCHOBHAS 3ajiada TUHAMUKHU. 3akoHbl HproTOHA.
OcHOBHBIE CHIIBI B MEXaHHKe (TpaBUTALIMOHHOE B3anMojelicTBre, cuna Kynona,
CHJIa TPEHUS CKOJIBKEHUS, CHUJIa YIIPYTOCTH, CHJIa COMTPOTUBJIEHUS MPH IBUKEHUU B
razax u )KMAKOCTAX). MIMnynbc MarepuanbHON TOYKHA U MEXAaHUYECKOU CUCTEMBI.
(OCHOBHOE ypaBHEHHUE JUHAMHUKNA MATEPUATIBHON TOYKH. 3aKOH COXPAHEHUS
MMITYJIbCa MEXaHUYECKOM CUCTEMBI. YPAaBHEHHE IBUKEHUS TEJIA IEPEMEHHON
MAacCBhbI.

Heunepuuanbaslie cuctemsl orcuera. Cunel nnepuuu. [lonstue sneprun. Pabora
CHJIbI, MOITHOCTh. KnHETHYeCKas ¥ OTEHIMAIbHAS YJHEPTUH MEXaHUYECKOU
cuctembl. [loHATHE KOHCEPBATUBHBIX Y HEKOHCEPBATUBHBIX (JMCCUITATUBHBIX) CHJI.

CBsI3b MEXly TOTEHIIMAIBHOM SHEpruei u cuaoi. BeiBog MaTemMaTnyeckux
BBIPAKCHUM JUIsl pacueTa NOTEHIUAIBHON SHEPTUHN B II0JIE OHOPOIHOMN CHIIBI
TSOKECTH U CUJIBI YIIPYTOCTH. 3aKOH COXPAHEHHUS MTOJTHOM SHEPTUU MEXaHUUECKON
cucteMsl. I paduueckoe nmpeacTaBaeHUe NOTEHIUAIbHON U KHHETUYECKON 3HEPTUH
MEXaHUYECKOU CHUCTEMBI.

Mexanuka TBepaoro tesna. MomeHnt nnepuuu. Teopema IlteliHepa. MOMEHT CUIIBL.
MOMEHT UMITYJIbCAa MATEPUAIBHON TOYKH U MEXAHUYECKON CUCTEMBI. 3aKOH
COXPaHEHUSI MOMEHTA UMITYJIbCA MEXAHUYECKOW CUCTEMBI. YPAaBHEHUS JUHAMUKHU
TBEpAOro Tejaa. MOMEHT UMITyJbCa TBEPAOTO Tea OTHOCUTEIBHO HEMOABUKHOMN
OCH. YpaBHEHHs TMHAMUKH TBEPJIOTO TE€Ja B CIy4Yae MIOCKOTO ABM)KECHUS.

Kunetndeckast 3HEprusi TBEpAOIo TeJla IPU BpallleHUU BOKPYT HEMOJBUKHON OCH.
PabGoTa MOMEHTa CUJI ITPH BpalllEeHUH TBEPJIOTO Tejla BOKPYT HEMOABMKHOM OCH.

Mexannueckue konebanus. CBoOoHbIE Konebanus. ['apMoHnUueckue KojeOaHusl.
JluddepeHnnansHoe ypaBHEHHE TApMOHHUYECKIX KOJIeOaHUN U €To pelleHue.
OCHOBHBIE TIOHATHS (aMIUIUTY/Ia, IEPUOJ, YacTOTa, (pa3a KomeGaHuit).
['paduueckoe nmpeacTaBneHNe rapMOHUYECKUX KONIeOaHMid. 3aMuch ypaBHEHUS
KoJIeOaHU B KOMIUIEKCHOU (popme.

MexaHn4yeckrue rapMOHUYECKHE KOoJIeOaHNs MaTepruaIbHON TOUKHU (CKOPOCTH,
yCKOpEHHUe, KHHEeTHYEeCKas M MOoTeHIMaabHast sHeprun). [1pyxuHHbIH,
(bu3NYECKU, MaTEMaTHUYECKUI MASITHUKH.

CBobonHbIe 3aTyxatomue konebanus. Juddepenimansnoe ypaBHeHEE
3aTyXamluX KoJie0aHUH U ero pereHrne. AMITTUTY/IA 3aTyXarouX KoieOaHui,
BpeMs pellakcalyu, Jorapu(pMUIecKiii JEKPEMEHT 3aTyXaroIuX KojaeOaH .
Jlo6poTtHOCTB. ['padnueckoe n300pakeHNe ypaBHEHHUS 3aTyXarIINX KOoJIeOaHUH.

10

CBoOoaHbIE 3aTyXaroIue KojaebaHus Npy>KMHHOTO MasgTHUKa (TIpuMep
3aTyxaronmx konebanuii). Beinyxnenusie konebanus. JuddepenunaipHoe
ypaBHEHUE BbIHYX/ICHHBIX KojeOaHui u ero pemenue. [ papudeckoe
NpeCTaBICHNE YPABHEHNUS BBIHYKICHHBIX KOJIeOaHuUI.

11

3aBUCUMOCTb aMILTUTY/Ibl BBIHYKIEHHBIX KOJIEOaHUI OT 4acTOThI BHEIIHEH
MEePUOUIECKOM CHITBI (Tpaduyeckoe N300pakeHUEe dTON 3aBUCUMOCTH). SIBICHHE
pe3oHaHca. Pe3oHaHCHBIE aMITUTY/Ja U 4acTOTa KoJieOaTeIbHOW cUcTeMBbl. BOTHBI.
[TonsiTve cruloNIHON cpeapl. Ypyrue (Mexanuueckue Boibl). ['apmonnyeckue
ynpyrue BojaHbl. [ToOHATHS JUIMHBI BOIHBI, BOJTHOBOM IIOBEPXHOCTH, BOJTHOBOTO

¢dponTa.

12

[TonsiTue Gerymieit BoaHbl. YpaBHeHue Oeryieit BosHbl. Da3a BoiHbL. CBsI3b

MEX 1y TIepUOIOM KoJIeOaHUN TOYEK CPefibl, CKOPOCThIO PACIPOCTPAHEHUS U




TUITMHOW BOJIHBI. YpaBHEHHUE IJIOCKOH U cpepruuecKoil BOJIH B KOMIUIEKCHOM (hopme.
dazoBas ckopocTth. Judpepennmanboe ypaBHeHHE OETYIIEH BOTHBI.

13

MonekynspHas Gpu3nka u TepMoauHaMUKa, BBeAeHHE. CTaTUCTUIECCKUNA U
TEPMOJMHAMUYECKUI TTOAXOABI JJIs1 U3YYEHUS CBOMCTB CUCTEM, COCTOALLUX U3
Oonbioro yucna yactull. ONbITHBIE 3aKOHBI UACAIBHOTO ra3a (3akoHsbl [ eil-
Jlroccaka u boiins-Mapuotra, 3akoH ABorajpo, 3akoH JlansroHa). YpaBHeHuUe
MenneneeBa-Kiaitnepona. [loHsiTue 0 koiMuecTBe BEMIECTBA U MOJISIPHOM Macce.

14

BbIBOJT OCHOBHOTO YPaBHEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH JIIsSt
ucalbHOro raza. CpenHeKkBapaTUyHasi CKOPOCTb, KHHETUYECKAs SJHEPIUs
MOJIEKYJIbl OTHOATOMHOTO ra3a. CBs3b MEXIy TEMIEpaTypoil raza U KHHETHUECKOI
pHepruei Mosieky: rasa. Pacnpenenenre MakcBesuia mo CKOPOCTSIM CBOOOIBI.

15

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

16

SABneHus mepeHoca (TerIonpoOBOAHOCTb, TUD(y3Hs, BI3KOCTh). 3aKOH
pacnipeaciiCHusd KUHETUYECKOU OHEPTHUU MOJICKYII Ir'a3a 1Mo CTCICHAM CBO60,Z[LI.
BHyTpeHHSIs SHeprHs, BHYTPEHHSSI SJHEPTHUs HIeaIbHOTO Ta3a. [lepBoe Hauano
TCPMOJIVHAMUKH.

17

PaboTa ra3a npu u3sMeHeHHH ero oobema. TermmoeMKoCTh (TemI0eMKOCTb IPpU
[MOCTOSTHHOM JIaBJIEHUU U MPH MOCTOSHHOM 00BEeME JIJIsl MIealIbHOTO rasa,
ypaBHeHHe Maiiepa). [lokazatens anuabatsl. [I[puMenenune nepBoro Hauana
TEPMOJMHAMUKH K U30IpolieccaM (M30TepMUYECKU, H300apUyeCKUid,
M30XOPUYECKUI MPOLIECCHI B UACAIIBHOM Iase).

18

AI[I/I8.68.TI/ILICCKI/II7I 151 HOJ'IHTpOHHLIfI MponeceChl, IPUMCHCHUEC IICPBOTI'O HavYaJI1a
TCPMOJUHAMUKHA IJIA aI[Ha6aTHqCCKOFO mponecca B u€ajibHOM Ia3c.

19

TepmoauHamMuueckue HUKIbl. OOpaTuMble 1 HEOOPAaTUMBIE TPOLIECCHI. DHTPOIMHUS
TepMoJMHaMu4eckoil cuctemsl. HepaBenctBo Kitaysuyca. DHTponus niaeaibHOro
raza. ®opmyna bonbimana 11s sHTponuK. BTopoe Hayano TepMOAMHAMUKH.
Tperbe Hauaso TepMoguHaMuku (Teopema HepHera-Ilnanka).

20

TernoBble ABUTATENN U XOJIOAWIbHBIE MaluHbl. Teopema Kapno. [{ukn Kapho,
KITJ[ uukna Kapno.

21

JJIeKTPUUECTBO, BBEACHUE (TUIIBI 3aPAI0B, JUCKPETHOCTH ANEKTPHUUECKUX
3aps1/10B, NIEKTPU3ALINsA, 3aKOH COXPAHEHU 3apsa/a, KJacCu(UKaIUs BELIECTB 110
KOHIIEHTpAIMK CBOOOAHBIX 3apsioB). 3akoH Kynona. HanpsikeHHOCTD
AIIEKTPUYECKOTo MoJis. JIMHUM HanpsKEHHOCTH AnekTpudeckoro nois. [lonstue
0JHOpOAHOTO NoJs. [IpuHIMN cyneprno3uiuy noneu.

22

[ToTok BekTOpa HAMPSKEHHOCTH eKTprueckoro nouist. Tepema [Maycca s
pIIeKTpocTaTndeckoro mois. [IpuMeps! ucmons3oBanus TeopeMsr ['aycca s
pacyeTa 3IIeKTPUYECKOro nos (0eckoHeuHast 3apsKeHHast MJI0CKOCTh, JIBE
napaJuiebHble OeCKOHEUHbIE 3apsHKEHHBIE IUIOCKOCTH, 3apsKeHHas cepruecKast
MOBEPXHOCTh, 00bEMHO 3apsKEHHBIH 11ap, OECKOHEUHBIN 3apsKEHHbBIN HMIIUHAP U
HUTB).

23

Pabota 1o nepemenieHuo 3apsaaa B 3JeKTpruueckoM mnose. Lupkynsanus
HaAMPsHKEHHOCTHU dlIeKTpudeckoro nosis. [loTeHnnansHas sHeprus 3apsaa B
pIIEKTpUYECcKoM nose. [ToTeHnunan aneKkTpuyeckoro mos, Co31aBaeMoro TOYeUYHbIM
3apsIOM.

24

HarpskeHHOCTB TOJIsl KaK TPaJUueHT NOTEHIIMAJIA 3TOTO MOJISI B 3aJaHHOM TOYKE.
[ToHsITHE SKBUIIOTEHIIMAILHOM MOBEPXHOCTH. DJIEKTPUUECKUM TUTIONb.
Jnsnextpuk. Tunel AudaekTpukoB. [lonspuzamus qusnekTpukoB. Buast
MOJIIPU3ALUH TUAIEKTPUKOB. BEKTOpP MONIIpU30BaHHOCTH, €TO CBA3b C
HaIPsKEHHOCTBIO BHEIIHETO AIEKTPUUECKOro nosist. HanpsxkeHHOCTh
PIIEKTPUYECKOT0 MOJISI B TUNIIEKTPHUKE.
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Bekrop anekrpudeckoro cmemenus. Teopema ["aycca 1u1st 2J1€KTpOCTaTHYECKOTO
10JIs B IUAJIEKTPUKE. DJIEKTPUUECKOE 110JI€ Ha TPaHMILIE ABYX JAUIIEKTPHUKOB.
CerHeToaNeKTPUKH. DIEKTPUUECKHUM TOMEH. SIBIeHNE rUcTepe3nca B
CerHeToNIeKTpHUKax. [IpOBOTHUKY B 2JIEKTPUUECKOM TIOJIE.

26

DeKTpUUYECcKasi eMKOCTh YEAMHEHHOTO NMPOBOAHMUKA. EMKOCTH MpoBoAsIIero mapa.
KoHieHcaTopbl. DIIEKTPOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KoHJIeHcaTopa. EMKoCTh Garapen KOHJeHCAaTOpOB. DHEPTHUSl CUCTEMBbI
HENOJBM)KHBIX AEKTPUYECKUX 3aPsII0B. DHEPTUS YEAUHEHHOTO 3apsKEHHOTO
MPOBOJIHUKA. DHEPTUsl 3apsHKEHHOTO KOHIEHCAaTopa. DHEeprust
PIIEKTPOCTATUYECKOTO TOJISI.

27

JNeKTpOAMHAMUKA, BBEJICHHUE (TIPpeIMET NEKTPOAUHAMUKH, JEKTPHUUECKUH TOK,
CUJIa TOKa, IJIOTHOCTh TOKA). MIcToOuHMKH TOKa. DneKTpoaBmxKyIas cuia. CBs3b
MEXy JIEKTPOABIIKYIEH CUIION U HaNpsbKeHHEM. 3akoH OMa 11 OTHOPOJHOTO
y4acTKa LEenu. 3aBUCUMOCTb COIPOTUBIICHUSI IPOBOJHUKOB OT TEMIIEPATYPHI.
PaboTa 1 MoutHOCTh TOKa. 3akoH Jlxoyns-JleHna.

28

3akon Oma 111 HeoqHOpoAHOTO yuacTka men. [IpaBuna Kupxroda mis
DIIEKTPUUECKUX Ieneil. MarHuTHoe 1moJie, BBeJIeHue (MCTOYHUK MarHUTHOTO MOJI,
DIIEMEHTaPHBIN KOHTYP C TOKOM, ITPaBUJIO MPABOTO BUHTA, HAIIPaBICHUE
MarHUTHOTO T10JIsl, MATHUTHBI MOMEHT PaMKH C TOKOM, MarHUTHasl MHYKIIUS,
JTUHUY MarHUTHOW WHTYKIIUH).

29

3akoH bro-Caapa-Jlannaca. 3akoH Cynepro3uiuu Jisi MarHUTHOTO MOJIsl. 3aKOH
AMIIepa, IpaBUJIO JIEBOM PYKH JJIs OTIPEIETICHUS HAllpaBJIeHUs CUIlbl AMIepa.
[Tpumep cuiia B3aMMOAEUCTBUSA MEXAY JAByMsI O€CKOHEYHBIMU MTPOBOJIAMU C TOKOM.
MarHutHO€ noJie JBHKYILETrocs 3apsaaa.

30

JleiicTBHE MarHUTHOTO TOJIS Ha IBHXKYIIMKACS 3apan (cuna Jlopenna). Dpdext
Xomna. Hupkynsnust BEKTopa MarHUTHOM MHAYKIMU B BaKyyMe (3aKOH IOJIHOTO
Toka). [IpuMep npuMeHEeHUs TeOpEMBI O IUPKYIISAIMHA BEKTOPa MarHUTHOM
WHAYKIIMY — pacueT MarHUTHOTO MOJISl OT OECKOHEYHOTO MPOBOJIAa C TOKOM.

31

MaruutHoe noJjie coineHouaa u Topouaa. Teopema ['aycca ajist MAarHUTHOTO TTOJISL.
PaboTa o nmepemenieHuIo MPOBOIHUKA U KOHTYPa ¢ TOKOM B MAaTHUTHOM TIOJIE.

32

SIBrieHue anekTpoMarauTHON nHayKiuu. Onbitel @apanes, 3akon dapanes.
[IpaBuna Jlenia iyist onpeeieHus: HalpaBJIeHUsI MHIYKIIMOHHOTO ToKa. BriBog
3akoHa Dapajes U3 3aKoHa COXpaHeHUs YHepruu. [IpakTHyeckoe npuMeHeHNE
SIBJICHUSI 9JIEKTPOMATrHUTHON MHAYKIUH (3JIEKTPOTr€HEPaTophl).

33

[loHsATHE MHAYKTUBHOCTHU IIPOBOASAIIETO KOHTYpa. [Ipumep — MHAYKTUBHOCTD
cosieHoH1a. SIBiieHue caMonHAYKIuU. [IprMep — TOK B IPOBOMAIIEM KOHTYPE MPH
3aMbIKAHUU IICIIN. B3anmuasa HHAYKOWA ABYX NPOBOAAIINX KOHTYPOB.
[[pumeHeHne B3auMHON MHAYKITUH (TpaHCHOpMaTOpPHI).

34

DHeprusi MarHuTHOTO 1osist. [IpuMep — sHEeprust MAarHUTHOTO TOJISE BHYTPH
coneHousa. OObeMHasI MIOTHOCTH SHEPTUM MAarHUTHOTO TOJIsl. MarHuTHBIE
cBoiicTBa BemecTBa. [ mmore3a Amnepa. Kinaccuueckoe oObsicHEHUE
HaMarHM4eHHOCTH BellecTBa. BeKTop HaMarHM4eHHOCTH. MarHuTHOE noJje
BHYTpU MarHetuka. basosas kiaccugukanus MarHeTHKOB.

35

deppoMarHeTUK, OCHOBHBIE CBOMCTBA. 3aBUCUMOCTh MarHUTHOW MTPOHUIIAEMOCTH
(beppomMarHeTuka oT HanpspPKEHHOCTH BHELTHETO MarHUTHOTO NoJIs. SIBleHue
MarHUTHOTO ructepesuca B peppomaruerukax. Touka Kropu. JlomenHas
CTPYKTypa (peppoMarHeTUKoB. SIBICHHE HIEKTPOMAarHUTHBIX KOJIeOaHui.

W neanbHblil KosebaTenbHbIi KOHTYp. Da3bl KojiebaTeIbHOTO TIpoliecca B
u/ieaJIbHOM KoJiebaTenbHOM KoHType. JuddepenianbHoe ypaBHeHNE
AIIEKTPOMArHUTHBIX KOJIEOAHUN U €ro pelIeHre B Cilydae HealbHOro
K0J1€0aTeIbHOTO KOHTYpA.

36

KoneGarenbHblil KOHTYp ¢ conpoTuBieHueM. Jnddepeninanbsaoe pemeHue
3aTyXaloIUX IEKTPOMAarHUTHBIX KoJiebanuil u ero pemenue. [lepuognyeckuii u

anepuoIMYecKuil MPOIECChl B KoJiebaTeIbHOM KOHTYpe (rpaduueckoe




n3o0paxxenue). [lepemennslit TOK. Pe3ucrop, karymika u KOHASHCATOP MIPU
MOAKJIIOYEHNHU K MICTOYHUKY IIEPEMEHHOT0 TOKa (II0 OTJENIbHOCTH, (pa3oBas
nuarpamma HarpsbkeHus). Pezonanc HanpspbkeHuil. PesoHanc TokoB. MOIIHOCTh
[EPEMEHHOTO TOKA.

37

CrnernuanbHasi TEOpUs OTHOCUTEIIBHOCTH, BBEICHHE (TPUHITUTT OTHOCHUTEILHOCTH
["anuiies; onbITHBIE (DAKTHI, MPOTUBOPEUAIINE KIACCHUECKUM MPEACTABICHUSIM O
MPOCTPAHCTBE M BpeMeHH). [locTynaTel criennanbHON TEOPUN OTHOCUTEIIBHOCTH.
[TpeobpazoBanus Jlopenna. Cnencteust u3 npeodpazoBanuii Jlopenma
(0IHOBpPEMEHHOCTh COOBITUI B Pa3HbIX HHEpIHUANbHBIX cucTtemax orcyera (MCO),
UIMTETFHOCTH COObITHI B pazHbix MCO, anuna ten B pasHsix MCO,
PESATUBUCTCKUHN 3aKOH CIIOKEHHSI CKOPOCTEH).

38

WuTepBan Mexry coobITUsIMU. OCHOBHOM 3aKOH PEISTUBUCTKON IMHAMUKH
MaTepuaIbHON TOUYKHU. 3aKOH B3aMMOCBSI3U MACChl M DHEPIUU.

39

BonHoBas onrtuka, BBeZieHHE (BOTHOBAsI IPUPOJIa CBETa, ypaBHeHHs] MakcBelia
17151 BJIEKTPOMArHUTHOTO TOJIs, BOJTHOBOE YPABHEHHE JJI 3JIEKTPOMArHUTHOTO
10JIs1, BEKTOp YMoBa-lloiiThHra, nokasareiab IpeoOMIICHHS CPEbl, JUTMHA BOJIHBI
CBETAa B BEIIECTBE, ONTHUYECKUN MTyTh JIEKTPOMArHUTHON BOJIHBI, CBSI3b MEXTY
¢azoii 37eKTPOMArHUTHOM BOJIHBI U MTPONHICHHBIM TyTeM). OCHOBHBIE 3aKOHBI
reOMETPUYECKOM ONTUKU (3aKOHBI OTPAXKEHUA U TipesiomyieHust). [lonstus
KOT€PEHTHOCTH, MOHOXpOMAaTHU3Ma BOJHOBBIX IpolueccoB. CyMMapHasi aMIUIUTya
OT JIBYX KOT€PEHTHBIX MOHOXPOMAaTHYeCKUX BOH. HTepdepenmus, yciosue
HAOIOIEHNST MAKCUMYMOB 1 MUHUMYMOB MHTEHCUBHOCTH PE3YABTUPYIOIIETO
PIIEKTPOMArHUTHOTO U3JTYyUYCHHS.

40

OJKCIIEpUMEHTANIbHBIE METO/IbI HAOII0IeHUS! MHTEP(EPEHIIU B BUTUMOM CBETE
(ombrT FOHra, 3epkana u ounpuzma ®penens). Pacuer nuarepdepeHInoHHOM
KapTUHBI IS 9TUX MEeTON0B. PacueT nHTepdepeHIMOHHOM KapTHHBI B TOHKUX
mieHkax. MaTepdepomerpsl.

41

[udpaxuus. [Ipunmun [Noitrenca-dpenensa. Meron 3080 @penens. udpakuus
DpeHenst Ha KpyIIoM oTBepcTHH U aucke. udpakuus OpayHropepa Ha oxHON
ey U Ha JTUGPaKIUOHHOMN penieTke.

42

[Tonsipuzanus cBeta. ECTeCTBEHHBIN W MOJISPU30BAaHHBIN CBET. Buibl
MOJISIPU3ALNK, CTENeHb noisipusanni. [lonspusaropsl, 3akoH Mairoca.
[Tonsipuzanus cBeTa Mpy OTPAXKEHUU OT TPAHMIIBI pa3/ielia IByX AUIICKTPUKOB
(3axoH bprocrepa). J[BoitHOE myuenpenoMieHue, MOISIPU3aAUOHHbIE TPU3MBI U
MTOJISIPOUIBI.

43

TeruioBoe uznydenue, ero npupoaa. OCHOBHBIE XapaKTEPUCTHKHU TEMIIOBOTO
M3ITy4eHus (CreKTpaibHasl IIIOTHOCTh SHEPTETUUECKON CBETUMOCTH,
CIIEKTpaIbHAS MTOTIIONIATEIbHAS CITOCOOHOCTH). 3akoH Kupxroda st TerioBoro
n3nmydeHus. 3akonbl Ctedana-bonsiimana u Buna. ®opmyinel Penes-Jxunca u
[1nanka.

44

Bremnuit Gpotosnexkrpuyeckuit 3hdekt. 3akoHbI BHEMIHETO GoTodddexTa.
dopmyna DiHmTERHA 11 BHEITHETO poTtorddexra. KpacHas rpanuiia
dboroaddexra, 3aaepKUBAIONIHN MTOTeHIHAI. Macca u UMIyInbe (OTOHA, TaBICHHUE
cBeta. DddexT KomnroHa u ero TeopeTudeckoe 0ObSICHEHHE.

45

KopryckyisspHO-BOIHOBOM yanusM. I'unoresa ae bpoinsa. CooTHomeHue
HeonpezeneHHocTel. BomHoBast GyHKIUS U €e CTaTUCTUYECKUI CMBICI.
YpaBuenue llpenunrepa. [IpuHIMI IPUYMHHOCTH B KBAHTOBOM MEXaHHUKE.
[Tpumeps! npumenenust ypasHenus Llpenunrepa (cBoboHas yacTula, YaCTULIA B
«OECKOHEYHOI» MOTEHIIMAIBLHOM M€, IPOXOXKIEHNE YaCTULIbI CKBO3b
MOTEHIMAJIBHBIN Oapbep, TMHEHHBIN rapMOHUYECKUI OCIIHILIATOP).

46

Teopus aroma Botopofa 1o 6opy. JIuHeluarslii ciekTp aroMa BogoOpo/ia.
[Toctynarst bopa. Cniektp atoma Bomopoza nmo bopy. ATom Boopoia B KBaHTOBO#M
MEXaHUKe, KBAHTOBBIE YHCIIA. 1s-cocTosiHME aToMa Bogopoaa. CIMH JIEKTpOHaA.
[IpyHLIMIT HEPA3ITUYUMOCTH TOXKAECTBEHHBIX YacTHIl ¥ ipuHuuI [laymnu,
pacnpeesieHue 3JIEKTPOHOB B aToMe 1o cocTosgHusAM. Ilepuonnyeckas cuctema




pIIeMEeHTOB MeHiereesa.
Pa3mep, cocTaB U 3apsij] aTOMHOTO s1pa. MaccoBoe u 3apsgoBoe yncia. Jlepext
47 g  [Macchl M SHEprus CBA3U Apa. CnuH sapa, sAepHbId MAarHUTHBIM PE30HAHC. >
SAnepHbie CHITBI, MOIETH S/Ipa. 3aKOH PaIMOaKTUBHOTO pacmaja, anbda-pacmas,
Oera-pacmnaj. ['aMmMa-u3mydeHue.
Kocmuueckoe nznydenre. MIoOHbBI M UX CBOMCTBA. ME30HBI M X CBOMCTBA. THIIBI
48 3 B3aUMOJICHCTBHS 3JIEMEHTAPHBIX YaCTUL. YacTULIBI M AHTUYACTULIBL. | UTIEPOHBI, )
CTPAaHHOCTH ¥ YETHOCTh dJIeMeHTapHBIX YacTull. Kimaccudukarms 3eMeHTapHbIX
JacTHII.
5.2. llpakTHyecKne 3aHATUSA, CEMUHAPBI
Ne Ne Koi-Bo
sansmua|pasnena HanmeHnoBanue nim kpaTkoe cofiepkaHue MpakTUYeCKOro 3aHATHS, CEMUHApa 4ACOR
1 1  |KunemaTuka nocTymnareabHOTO ABMXKEHUS 2
2 1 KunemaTuka BpamareabHOTO ABUKECHUS
3 1 J/[MHaMuKa MOCTYNaTeIbHOTO ABUKEHUS 2
4 1 J[MHaMuKa MIOCKOTO IBUKEHUS TBEPIOIO Tela 2
5 1  |Pabora. OHeprusi. MomHOCTh. 3aKOHBI COXpaHEHUS 2
6 2 |MexaHudeckue KoieOaHus 2
7 3 |MonekynspHOE CTPOCHHE BEIIECTBA. 3aKOHBI UJI€aJIbHBIX Ta30B 2
8 3 [IlepBoe Hayasi0 TEpMOAMHAMMKU. TEPMOTMHAMUYECKUE IIUKIIBI. 2
9 4 |3axoH Kynona. Teopema ['aycca aist 31€KTpOCTaTHYECKOTO OIS 2
10 4 |[lorenmnuan. Pabora mo nmepemMenieHuto 3apsaa B dJ1eKTPOCTaTHUECKOM T0JIe 2
11 4 [DnekTpudeckas eMKOCTh. JHEPTHUs dJIEKTPOCTATUHYECKOTO MO 2
12 4  |[TocrosHHBIN TOK. 3akoHbl OMa. [TpaBuna Kupxroda 2
13 4  |3axon buo-Casapa-Jlamnaca 2
14 4  |3axkon Ammnepa. Cuna Jlopenia 2
15 4 |3axkoH MOJIHOTO TOKa. MarHUTHbIN NOTOK. UHAYKTUBHOCTH 2
16 6 [Aatepdepennus cBera 2
17 6 |dudpakuus ceera 2
18 6 |[lomspusanus cBera 2
19 7  |TeruoBoe uznydenue. @otodrdhdexr 2
20 7  |daBnenue cBera. KomnroH-a¢dext 2
21 7  (Bonnsl ne bpoitist. CooTHOLIEHUE HEONTPEAEIEHHOCTEN 2
22 7  |YpaBHenue llpenunrepa. IIpocreiimme ciydyan 1BHKEHNUS MUKPOYACTHI] 2
23 8  |Arom Bomopoaa o bopy 2
24 8  |CrpoeHue aTOMHBIX si/Iep. 3aKOH paJu0aKTUBHOIO pacnaaa 2

5.3. JIaboparopHbie padoThI

Kon-
Ne Ne .
HaunmenoBanue win KpaTkoe cofepskaHne 1adopaTopHOil paboThI BO
3aHATHSA|pa3IeNa]
4acoB
1 1  |M3yueHue siBIEHUS yaapa 1M1apoB 2
2 1 |OnpeneneHue CKOPOCTH MyITH 2
3 1 M3ydeHne 3aKkoHa TUHAMKH BPAIlaTeIbHOTO JIBHYKCHHS C TIOMOIIBIO MasiTHHKA )
ObepbOexa
4 1 Onpenenenre MOMEHTA UHEPIIUHU Tella, CKAThIBAIOIIETOCS C HAKIIOHHOU )
MJI0CKOCTH
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OHpeI[eHGHI/IC MOMCHTA MHCPIUN MAaXOBUKaA

OHpeIlCJ'ICHI/IC YCKOPCHUA CBO60,Z[HOTO naacHus ¢ IIOMOIIBIO O60p0THOFO
MasTHHKA

M3yuenue 3aTyxaromux KojaeoaHui

OHpCI[CJIeHI/IC OTHOIIIEHUS TEIIOEMKOCTEH BO3ayXa

I/IBy‘ICHI/IC QJICKTPOCTATUYCCKOTO IMOJIA METOAOM MOJACIINPOBAHUA

Ornpenenenue MMEeKTPOEMKOCTH KOHAEHCATOpa

OHpeI[CJ'ICHI/Ie YACJIBHOTO COITPOTUBJICHUA TPOBOJHUKA

OmnpeneneHne yIeIbHOTO 3apsiia 3JEKTPOHA METOJIOM MarHeTPOHa
N3yuenune ¢ dexra Xoma B MOIyITPOBOIHUKAX
M3ydeHne CBOMCTB (peppoMarHeTka ¢ IOMOIIBIO MTeTIIA THCTePE3nca

M3yuenune »l1eKTpOMarHuTHBIX 3aTyXaloMuX KoJeOaHui

McciieqoBanue IBICHUS PE30HAHCA B DJICKTPHUYCCKUX LECTIAX MEPECMEHHOT'O TOKA

Onpenenenne paguyca KpUBU3HBI JIMH3bI

I/I3MepCHI/IC JJIMHBI CBETOBOM BOJIHBI

I/IBMepeHI/IC IoKasarejisd nNpeJIOMJICHUSA BO31yXa

Omnpenenenue yria NOJIHON NOJISpU3AINK U TPOBEpKa 3akoHa Masroca

M3MepeHne Temiiepatypbl U CTENIEHU YEPHOTHI T€JIa METOJOM CIEKTPAIbHBIX
OTHOIIIEHUN

VccrnenoBanue BHemHero horodddexra

3yuenue anbda-pacnana

—
(9]
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M3mepenue BepxHei rpaHulibl SHEPTUu O6eTa-creKTpa

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaune CPC

Crincok nureparypsl (¢ yKkazaHUEM

Koin-Bo yacos
pas3zenos, IaB, CTPaHUIL)

Bun paboTh! 1 conepkanue 3aaaHus

[ToaroToBka K JEKIUAM-KOHCYJIbTAIMAM Onexkrponnas YMJI [1-3, 10-13] 60
OdopmiteHre 0TYETOB 110 JTabOpPaTOPHBIM Inexrponnas YMJI [4-6] 40
pabotam

[ToaroroBka Kk sK3aMeHy OnexrponHas YMJI [1-3, 10-13] 72
PerreHre TUMIOBBIX TEKCTOBBIX 3a4a4 OnextponHas YM/I [7-9] 68

6. UnHOBanMOHHbBIE 00pa30oBaTe/IbHbIE€ TEXHOJOT UM, HCII0JIb3yeMble B Y4eOHOM
npouecce

%0803 (0): 005 (0)2 0508 (S Koi-Bo
Bun paboter

dopmbl y‘IG?HHX (J1. 13, JIP) Kpatkoe onucanue ayJ1.
3aHATHI 4acoB
B ka)k70M 13 IBYX MPEAyCMOTPEHHBIX CEMECTPOB JECATh
TIEKIIMOHHBIX 3aHATUI MPOBOIATCS B (hopmare JIeKIUH-
koHCyabTanuu. [IpenogaBarens 3apaHee npexynpexaacT
CTYACHTOB O Hpe,Z[CTOﬂH_[eI\/'I JICKIIUNU-KOHCYJIbTAllUX U IPOCUT
Mexusi- W3YYUTh TEMY JaHHOTO 3aHITHS CaMOCTOATENbHO. B xozme
Jlexunn CaMOCTOATEIBLHOIO U3YYECHUA CTYAEHTHL JOJKHBI 40
KOHCYJIbTaIIHs

[MOJTOTOBUThH KOHCHEKT JIEKIIUH U BOTIPOCHI MO0 U3YYEHHOMY
Marepuaily. JISKHIMOHHOE 3aHATHE IIPENIOJABaTENIb HAYUHAET
C BBEICHUS 10 TEME 3aHATHUS, TIOCIIE YETO NePEXOIUT K
OTBCTAaM Ha BOIIPOCHI CTYACHTOB. B03MOXHOCTEH OTBETUTH
Ha Ka)XJbli MOCTABJICHHBIM BOMPOC B IEPBYIO OUYEPEIb




MPEIOCTABIISIETCS CAMUM CTYJI€HTaM, B 3TOM CITy4dae
[PETo/1aBaTelNb JUIIb KOPPEKTHUPYET OTBETHI CTYACHTOB U
JTOTIOTHSET UX MPU HEOOXOIUMOCTH.

Pabora B MaJipIx
rpymmax

JlaGoparopHsbie
3aHATHS

[1pu BeIMONTHEHUH Y4EOHBIX TAOOPATOPHBIX paOdOT CTYAEHTHI
NesATCs Ha MOATPYMIBI 1O 2 yenoBeka. B mporecce
BBITOJIHEHHS Ta00paTOPHBIX paboT CTYAEHTHI COBMECTHO
IPYT C IPYTOM ONPEACIISIOT OCHOBHBIE YEPTHI H CBOMCTBA
M3y4yaeMbIX B J1abopaTopHOi paboTe hru3ndecKux
MPOIIECCOB M (POPMYITHPYIOT BHIBOJBI HA OCHOBE
BBISIBIICHHBIX 3aKkOHOMepHocTei. [Ipenogasarento
OTBOJMTCS POJIb KCIIEPTA, PEIEH3IUPYIOMIETO MOTyYCHHBIC
CTYJI€HTaMU Pe3yJIbTaThl U BBIBOJIBI.

48

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METObI, HCIIOJIb3yeMble B
oOpa3oBaTeJILHOM Mpoluecce

He npenycmorpeHnsl

Hcnonp30Banue pe3ynbTaTOB HAYUYHBIX UCCIICIOBAHUM, IPOBOJIUMBIX YHUBEPCUTETOM, B
paMKax JaHHOM JUCUUIUIMHBI: HET

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

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HanmenoBanue Bt KOHTDOISE
pas3zenos Kontponupyemas komnerenius 3Y Hor P . NoNe 3ananuii
(BKITIOUAS TEKYIIUA)
JTUCIUILTUHBI
[TIK-1 crmocoOHOCTHIO K CHCTEMATUYECKOMY
M3YUYCHHIO HAyYHO-TEXHUYECKON DK3aMeH DK3aMeHaIMOHHBIE
Bce paznensl nH(dOpMAaIIH, OTEYECTBEHHOTO H (mpomexytounasi | Borpocskl, NeNe 1.1-
3apyOeKHOTO OIBITA [0 COOTBETCTBYIOIIEMY aTTecTalus) 2.10
POQ IO TOATOTOBKH
OK-1 crnocoOHOCTBIO UCTIOIB30BaTh OCHOBBI DKk3ameH DK3aMeHaIMOHHbIE
Bcee paznensl | punocodckux 3Hanuil s GpopmupoBanus | (mpomexxyTouHas | Borpochl, NeNe 1.1-
MHPOBO33PEHUYECKON ITO3ULINH aTTecTarusl) 2.10
[TK-4 crmocoOHOCTRIO yUacTBOBATh B paboTe
DK3aMeH DK3aMEHAIMOHHbIE
HaJl MHHOBAI[MOHHBIMH IIPOEKTAMH,
Bce paznensi (mpomexytounasi | Borpocskl, NeNe 1.1-
UCTIOJB3Yys 0a30BBIC METOIBI
o aTTecTalus) 2.10
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH
[1K-2 ymeHuem obecreuynBaTh
MOJIEIMPOBaHUE TEXHUUECKUX OOBEKTOB U
TEXHOJIOTHYECKHUX MPOIECCOB C
DK3aMeH DK3aMEHAIMOHHBIC
WCII0JIb30BAaHUEM CTaHJIAPTHBIX MAKETOB U
Bce pasneinsl (mpomexxytouHas | Borpocsl, NeNe 1.1-
CPEICTB aBTOMATU3HUPOBAHHOTO
aTTecTarusl) 2.10
MIPOEKTUPOBAHMUSI, IPOBOJUTH
HKCIEPUMEHTHI 110 33JJaHHBIM METOJIUKaM C
00pabOTKOM M aHAJIM30M PE3YJILTaTOB
[TK-1 cmtocoOHOCTBIO K CHCTEMATHYECKOMY
. OtyeTsl 110
M3YyYEHHUIO0 HayYHO-TEXHUYECKOU
1a00pPaTOPHBIM JlaboparopHble
Bce paznenbl UH(OPMAIIUH, 0TEYECTBEHHOTO U .
pabotam (Tekymmii | paboTsi, NeNe 1-24
3apy0eKHOTO OMBITA [0 COOTBETCTBYIOIIEMY
KOHTPOJIb)

npodUITI0 TOATOTOBKU




MOACITUPOBAHHUE TEXHUICCKUX O00BEKTOB U

[1K-2 ymenuem obecrieunBarhb

TEXHOJIOTHYECKUX MPOIECCOB C OTueTsl IO
Bee pasens! UCIOJIb30BaHUEM CTaHJIapPTHBIX TAKETOB U | J1TAOOPAaTOPHBIM } JIaGoparopHble
CPEICTB aBTOMAaTU3HPOBAHHOIO pabotam (Tekymuii | padotbr, NeNe 1-24
IPOEKTHUPOBAHUS, IPOBOUTh KOHTPOJIb)
HKCTIEPUMEHTBI 110 33JJAHHBIM METO/IUKAM C
00pabOTKOM M aHATM30M PE3YJIETaTOB
[TK-4 crtocoOHOCTBIO y9acTBOBATh B paboTe Otuetsl IO
Bee pasgenst Ha/l ”HHOBAIIMOHHBIMH ITPOEKTaMH, 1a00paTOpHBIM } JIaGoparopHble
WCIIOJIB3YsI 0a30BbIE METO/IBI pabotam (Tekymmii | pabotsi, NeNe 1-24
UCCIIE/I0BATEIbCKON eI TeIbHOCTH KOHTPOJIb)

Bce paznenbl

ITK-4 cnocoOHOCTBIO y4acTBOBaTh B paboTte

Haa MHHOBAIITMOHHBIMHA ITPOCKTAMH,
HCIIOJIb3YS 0a3oBbIe MCETOAbBI
HCCHCHOB&T@HBCKOﬁ JACATCIIBHOCTHU

THIOBBIE TEKCTOBEIC
3a/1auu (TeKyLuit
KOHTPOJIb)

THUIIOBBIE 3a1a4U 110
TemaM ¢ 1 o 27
BKJIFOUATEIBHO

Bce paznensi

[1K-4 ciocoOHOCTBIO y4acTBOBaTh B paboTte

HaJl MHHOBAI[MOHHBIMHU MPOEKTAMH,
UCTIONB3Ys 0a30BBIC METOBI

HCCHGHOB&TCHBCKOﬁ ACATCIIbHOCTHU

bonycHoe 3amanue

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI NPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bun xkonTpOns

[Ipouenypsl MpoBeaCHNS U OLICHUBAHUS

Kpurepun onienuBanus

DK3aMeH
(mpomexxyTouHast
aTTecTarys)

CryneHTsl ciyyaliHbIM 00pa3oM
BBIOMPAIOT 3K3aMEHALMOHHBIN OUJIET,
COZIEPIKAIIMI TPU KOMIUIEKCHBIX
TEOPETUYECKUX BONpPOCca (KaXkKIbIi
BOIPOC COAEPKUT HECKOJIBKO 3JIEMEHTOB,
cM. mpumep omiteta). Ilponenypa
OLICHMBAHUS: OIIEHKAa OTBETOB Ha
HK3aMEHAIMOHHBIE BOPOCHI
BBITOJIHSIETCS 110 0aJUIbHO-PEUTHHTOBOM
cucreme (mpukas pekropa ot 24.05.2019
. Ne 179). Kpurtepun onieHuBanus
Ka)XJI0T0 OTAEIBHOr0 BoIpoca B Ouiiere:
JIaH TIOJIHBIM KOPPEKTHBIN OTBET Ha
BOIPOC (IOIMYyCKAeTCsl HE3HAUNUTENIbHAs
HETOYHOCTB) - 3 Oayia; JaH HEMOJIHBII
OTBET Ha BOIPOC (HE BCE JIEMEHTHI
BOITPOCA PaCCMOTPEHBI B OTBETE) MITH
OTBET UMEET OAHO CYLIECTBEHHOE
3aMeyaHue (HenoaHasi (popMyIHpOBKa
3aKOHa/ONpeiee s, OIMOKa B
(dhopmyne/B BbIBOAE (POPMYIIBI U T.A.) - 2
0asuta; JaH HETOJIHBIA OTBET U €CTh OJTHO
CYIIIECTBEHHOE 3aMeuaHue - 1 6ar; Ha
BOIIPOC He OBIJIO 1aHO OTBETA WJIM OTBET B
KOpPHE HEBEPEH WU OTBET UMEET
HECKOJIBKO CYIIECTBEHHBIX 3aMeuaHuii - 0
6asoB. MakcumanbHOE KOJIMYECTBO
6astoB 3a Ouer - 9 6anos (3 Bompoca
o 3 Gasuta). DK3aMeHAIMOHHASI OLIEHKA
BBICTABJISIETCS IO CYMMapHOMY PEUTUHTY
CTyAeHTa (CM. IPUKa3 PEKTOpa OT

Otnnyno: Cymmaphslii pertunr 85-100%
Xopomo: CymmapHsIid pedTUHT 75-84%
YroBinersopurenabHo: CyMMapHBIi
perTuHr 60-74%

HeynosnerBopurenbsHo: CyMMapHbIT
pedTuHr MeHsblie 60%




24.05.2019 1. Ne 179), BriIrogaroiiero
TEKYIINH KOHTPOJIb (THITOBBIE 33a491 1
OTYETHI 110 JaOOpaTOpHBIM paboTam) U

HPOMEKYTOYHYIO aTTECTALINIO
(3K3aMEHAIMOHHBIE BOIIPOCHI)

OtyeTsl 10
71a00paTOPHBIM
paboTtam (TeKymuin
KOHTPOJIb)

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

cemectp). [Iponenypa oreHuBaHwMs:
OLIEHKa OTYETOB IO JIa00OPaTOPHBIM
paboTaM BBITTOIHSETCS MO OAJUTHHO-
peUTHHTOBOM cucTeMe (IpUKa3 peKTopa
ot1 24.05.2019 1. Ne 179). Kputepuu
OLIEHUBAHHUSA: OTYET MO JJabopaToOpHOI
paboTe He UMEET 3aMEeYaHH I UMEeT
HEe3HAYUTEIbHbIE 3aMeyanus - 1 Oa;
OTYET 110 JIa0OpaTOpHOH paboTe MMeeT
CYIIIECTBEHHBIC 3aMeUaHus (OInOKa B
pacueTax, HEMOJIHOE COOTBETCTBHE
TpeOoBaHUsAM 0(OpMIICHUS,
HEKOPPEKTHBIN BHIBOJ M T.I1.) FITH OTYET
He BbINIOJHEH - (0 6ayioB. BecoBoit
K02 (HUIMEHT 3a KaX Y0 J1a00paTOPHYIO
paboty B cymmapHOM peitunre - 1,0.
MaxkcumanbHbIN 0asut 3a Bce
nabopaTtopHble paboTsl - 11 6asioB.

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

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

Tunossle
TEKCTOBBIE 331a41
(Texymuii
KOHTPOJIb)

CryneHThI 3aIlIMIIAI0T CBOU PELLEHUS
TUIIOBBIX TEKCTOBBIX 3aja4 (26 3a/1a4 BO
BTOPOM CeMeCTpe U 27 3a/1a4 B TPETbEM

CEMECTpe) OUHO B UHIUBUAYATbHOM

NopsiAKe. 3aIuTa 3a/1a4 IPOXOJUT B
TEUYEHHE CEMECTpa Ha 3aIlJIaHUPOBAHHBIX
KOHCYJIBTAllUAX U MOXKET OBbITh pa3jiesnieHa

Ha HECKOJIBKO ATAIoB M0 Mepe
MIOJTOTOBKH CTYJI€HTaMHU PELLICHUI.
[Ipouenypa oneHUBaHUS: OLIEHKA
pELIECHUI BBIMOIHAETCS 10 OaJIIIbHO-
pPENUTHUHTOBOM cucTeMe (TIpHUKa3 peKTopa
otr 24.05.2019 1. Ne 179). Ecnu ctyaeHT

HE MOXET YCTHO IPOKOMMEHTHPOBATh

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

6asn. BecoBoit ko3 puumMeHT kaxaon

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

BCE 33/1a4u - 26 (BTOpOi
ceMecTp)/27(Tpetunii cemecTp) OaIoB.

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

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

bonycHoe 3a1anue

CryneHT npeicTaBiseT KOTUU
JIOKYMEHTOB, MTOJITBEPIKAAIONTHE TT00e Ty
WM YYacTHE B MIPEAMETHBIX OJTUMITHAIAX
10 TeMaM JAUCHUILIKMHBI [Ipy onieHnBaHuu
PEe3YJIETaTOB MEPOIPUSATHUS UCTIONIb3YETCS

OaJITbHO-PEUTHHTOBAS CUCTEMA
OIICHUBAHUSA PE3YJIbTAaTOB YUEOHOU
JIEATETLHOCTH 00yJarOIIMXCS

3auteHo: +15 % kK cyMMapHOMY pEeHTHHTY
3a 1o0ey B OJMMIIHAJE MEXTyHapOJAHOTO
ypoBHs; +10 % k cyMmmapHOMY pEeHTHHTY
3a HoOey B OJIMMIINA/E POCCUICKOTO
ypoBHS; +5 % K CyMMapHOMY pEHTHHTY 3a
noGely B OJIMMIIHAJIE YHUBEPCUTETCKOTO
ypoBHS; +1 % K cyMMapHOMY pelTHHTY 3a

Y4aCTUC B OJIUMIINAIC




(yTBepkaeHa npukazom pekropa or  |He 3auteHo: -
24.05.2019 1. Ne 179) MakcumasibHO
BO3MOYKHAs BEJIMUMHA OOHYC-pEUTHHTA
+15 %.

7.3. TunoBble KOHTPOJIbHBIE 321aAHUS

Bun xonTposs TunoBbie KOHTPOJIBHBIE 3aJaHUS
CHHCOK 3K3aMEHAIMOHHBIX BOMPOCOB U MIPUMEP IK3aMEHAIIMOHHOTO
DK3aMeH (ITPOMEKyTOUHAs OwteTa MpUKpeIieHbI B opMe OTIETbHBIX (haityioB
aTTecTaIus) [Tpumep 3x3aMeHaImoHHOTO Oniera.pdf; Dk3aMeHaAIMOHHBIC

BOITPOCHI (ABYXCEMECTPOBBIi Kypc).pdf

OTtuyeTs 110 JTabopaTOpHBIM paboTaM

o He npexycMoTpeHsl
(TeKyII1ii KOHTPOJIb) bery P

[TprMephl TUTTOBBIX TEKCTOBBIX 3a71a4 MPUBEACHBI B hopMme
OTIIeTTFHOTO (haiiia
[IpriMepbl TUTIOBBIX TEKCTOBBIX 3ama4.pdf

TunoBble TEKCTOBBIE 3aJa4K
(TeKyLI1il KOHTPOJIb)

bonycHoe 3aaHue

8. YueOHO-MeTOAMUYECKOE M MH(POPMAIIMOHHOE OOecriedeHue TUCIUIIIMHBI

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

6) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpenst

2) Memoouueckue YKazanus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  bnanku /Ui MOATOTOBKH OTYETOB I10 JIAOOPATOPHOMY MPAKTHUKYMY
"DNeKTPUYECTBO U MarHeTusm"
2.  bnaHku Uil TOATOTOBKHU OTYETOB 110 JIAOOPAaTOPHOMY MPAKTUKYMY
"Mexanuka. MonekynsipHas pu3rka 1 TepMoJuHaMuKa"
3.  bnasHku A MOATOTOBKH OTYETOB MO JIA0OPATOPHOMY MPAKTUKYMY
"Onruka u anepHas ¢puszuka'

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1.  BmaHKuW AJIg MOATOTOBKH OTYETOB IO JJA0OPATOPHOMY IPAKTUKYMY
"DIIeKTpUYECTBO U MarHeTusm"
2.  bmaHku U1 TOATOTOBKHU OTYETOB 10 JIAOOPATOPHOMY MPAKTUKYMY
"Mexanuka. MonekynsipHas pu3rka u TepMoIuHaMHUKA"
3. bmaHKu A1 MOATOTOBKH OTYETOB IO JIAOOPATOPHOMY MPAKTUKYMY
"OnTuka u sinepHas pusuka'

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

|N9| Bug |HaHMeHOBaHHe bubnuorpadudeckoe onucanue




TUTEPaTyphl pecypca B
3IIEKTPOHHOM
dopme
Cagenwes, U. B. Kypc ¢usukn : yaeOHOE mocobue asis By30B : B 3 Tomax /

OnexktponHo- |U. B. CaBenbeB. — 8-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, [0. T.]. —
OCHOBHAS 6ubnuoreunas [Tom | : Mexanuka. MonekynspHas ¢puzuka — 2021. — 356 c. — ISBN
TenaTVDA cucreMa 978-5-8114-6796-9. — TekcT : >neKTpOoHHBIH // JIaHb : 21EKTPOHHO-

patyp u3narenscTBa |[Oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/152453

Jlanb (mara oopamenus: 08.10.2021). — Pexum gocTyma: 1j1s aBTOPHU3.

[10JIb30BaTEIICH.
Cagenwes, 1. B. Kypc o6mieit pusmku : yuebnoe nocodbue : B 3 Tomax / U.

OnektponHo- |B. CaBenbeB. — 15-e uzn., crep. — Cankr-IletepOypr : Jlanp, [6. T.]. —
OCHOBHAS 6ubnuoreunas (Tom 2 : DnekrpudecTBo U MarHeTu3M. Bomusl. Ontuka — 2019. — 500 c.

cucreMa — ISBN 978-5-8114-3989-8. — TekcT : aneKkTpoHHbIH // JIaHb :
uTepaTrypa ]

U3/1aTeNIbCTBA  [JEKTPOHHO-OnOMuoTeyHas cuctema. — URL:

Jlanb https://e.lanbook.com/book/113945 (nara obpamenus: 08.10.2021). —

Pexxum ocTyma: i aBTOPHU3. MOIh30BaTENeH.
CagenbeB, 1. B. Kypc o6mieit ¢pusuku : yaedHoe mocobue : B 3 Tomax / U.
B. CaBenbeB. — 13-¢ m3n., crep. — Cankr-IlerepOypr : Jlans, [0. .]. —

DJIEKTPOHHO- .

Tom 3 : KBanToBast ontuka. AToMHas pusnka. dusmka TBepAOro Teja.

OubIMoTeUHAS
OcHoBHas cHCTeMa duznka aTOMHOTO s/ipa U deMeHTapHbIX yactuil — 2019. — 320 ¢. —
nuTeparypa A IATEIIECTEL ISBN 978-5-8114-4598-1. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-

A oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/123463

Jlanb

(mara oopamenus: 08.10.2021). — Pexum gocTyma: s aBTOPHU3.
[10JIb30BATEIICH.

Merommueckie  |[YeeGHo- ['ypeBuy, C. 0. Mexanuka. MonekynspHas ¢pusuka. TepmoguHaMuka
[Tekct] : yueb6. mocobue no BeimonHeHHIo j1ab. padot / C. 1O. I'ypeBuy, E.

MoCcoOust 115t METOJINYECKUE

CAMOCTOS TENBHONMATED AL B. I'ony6es, E. JI. [llaxun ; FOx.-Ypain. roc. yu-T, Kad. ®us. anekrponuka

AGOTEL CTVIEHTa |k (i)ep o ; OYpI'Y; Uensbunck : M3natensckuii Hentp FOYpI'Y |, 2017. - 109 c.

P B AP (http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000554659)
['epacumoB, A. M. Ontuka u saaepHas ¢usuka [Tekct] : yued. nocodue

MeTtoanueckue "

OJeKTPOHHBIN (17151 BINOIHEHUS J1a0. padot / A. M. I'epacumos, B. @. [Tonzepko, B. A.
mocooust 1Jist ) ) ;
camocTosTesHoRETAIOr CrapyxuH ; FOx.-Ypai. roc. yH-1, Kag. ®us. snexrponuka ; FOYpl'Y;

AGOTEL CTVICHTA IOYpl'Y Uens6bunck : U3narensckuit Lentp FOYpI'Y , 2018. - 79 c.
P A (http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000566133)
Hlynerunos, A. A. OnexkrpudectBo U MarHeTusM [Tekct] : yueO. mocobue
Mertonnueckue ., |0 BBIMIOSIHEHUIO J1a0. pabot A ctyneHToB ®dus. ¢ak. / A. A. lllynerunos
OIEKTPOHHBIN |
nocoous A ; FOx.-Ypan. roc. yH-T, UH-T ecTecTB. U TOUHBIX Hayk, Pus. dak., Kad.
.[KkaTamor o
CaMOCTOATENLHOM)y y7 Onroundopmaruka ; OYpI'Y; Uensbunck : Uznarensckuii Llentp
paloThI CTy/IEHTa P IOYpI'Y , 2018. - 78 c.
(http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000560148)
HlynerunoB, A.A. Mexannka u TepmoanHamuka [ Tekct] : pabouas
Mertonuueckue . [mporpamma u 3amganus s cryaeHToB MT u AT dak. / A. A. lllynerunos,
DIEKTPOHHBIN .
mocoOust 1Jist /1. I. KoxxeBuukos, A. f. Jleiisu ; mox. ped. A. A. Lllynerunosa ; FOx.-
. [KaTamor
CaMOCTOATENLHONYy y; -/ Ypai. roc. yH-T, Kad. O61m1. u sxcniepument. pusuka ; FOYpl'Y;
[paboTHI CTy/IEHTA P Uensounck : M3narensckuit Learp FOYpI'Y , 2012. - 49 c.
(http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000492995)
[ynerunoB, A.A. DnekTpudecTBO U MarHeTusM [Tekcr] : pabouas
MeTommueckie _ [porpamma U 3ajjaHns [l CTYICHTOB MTVI/I AT daxynsreToB / A. A.
OnexktponHsblil |[Ilynerunos, /1. I. KoxxeBuukos, A. f. JleitBu ; moxg pen. A. A.
MoCcoOust 115t i
caMocTosTeIEHOH KT IO Hlynsrunosa ; KOx.-Ypai. roc. yH-1, Kag. OOmmias u skcriepuMeHT.
HOYpI'Y dusuka ; OVpI'Y; Uensbunck : Uznarensckumii Lentp OYpI'Y , 2012. -

paboThI CTy/IEHTA

53c.
(http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000484317)

MeTonndueckue

DIEKTPOHHBIN

[ynerunos, A.A. OnTuka, atromHas u sinepHas ¢usnka [Tekcr] : pa6.




nocooust s KaTaJjior nporpamma u 3aganus ;uist MT u AT ¢ak. / A. A. llynerusos, /1. I.
camocTosTenbHOUIOYpI'Y KoxxeBHukoB, A. S. Jleliu ; moa. pea. A. A. llynerunosa ; FOx.-Ypani.
paboTHI CTy/ICHTA roc. yH-T, Kad. O0m1. u skcnepument. ¢usuka ; KOYpl'Y; UensOunck :
W3narensckuii Lentp OYpI'Y , 2012. - 37 c.
(http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000491096)
Wponos, U. E. Mexanuka. OCHOBHBIE 3aKOHBI : yuebHoe nocobue / U. E.
DJIEKTPOHHO-
- Wponos ; xynoxkauk H. A. Jlo3unckas. — 15-e u3n. — Mocksa :
1 OI[OHOJIHI/ITCJ'ILHaﬂ cCTeMa JlaGoparopus 3Hanuit, 2021. — 312 ¢. — ISBN 978-5-93208-519-6. —
uTepaTypa A ATeNbCTEA Tekcr : anexTpoHHbIi // JIaHb : 371€eKTpOHHO-OMOINOTEUHasl CUCTEMA. —
H;H) URL: https://e.lanbook.com/book/172250 (nara o6pamenus: 08.10.2021).
— PexxuM ocTyna: [uist aBTOpH3. TIOIh30BaTEIEH.
Wponos, U. E. Dnexrpomarneruzm. OCHOBHBIE 3aKOHBI : yueOHOe ocodue
DJIEKTPOHHO- i )
66O HAs / . E. Uponos ; xynoxxuuk H. A. Jlosunckas. — 12-e u3zg. — Mockaa :
1 JlonomHuTEIHHAS crCTeMa JlaGopatopust 3nanwmii, 2021. — 322 c¢. — ISBN 978-5-93208-520-2. —
uTepaTrypa A ATeILC TR Tekcr : anexkTpoHHbI // JIaHb : 27eKTpOHHO-OMOIHOTEUHAs CUCTeEMA. —
.HE;.ZI[{B URL: https://e.lanbook.com/book/172251 (nara obpamenus: 08.10.2021).
— Pexxum moctymna: 1uist aBTOpU3. IOTIb30BaTeNeH.
Hpomos, 1. E. BomHoBsie nporieccbl. OCHOBHBIEC 3aKOHBI : y4eOHOE
DJIEKTPOHHO- . N
SUGIOTeHAS nocobue / . E. Mpomos. — 8-e uzn. — Mocksa : JlabopaTtopust 3HaHHIA,
12 JlononHUTEIEHAS cHCTeMa 2020. — 266 ¢. — ISBN 978-5-00101-673-1. — TekcT : 31eKTpOHHBIH //
uTeparypa A ATENLCTE Jlanb : anekTpoHHO-O0nOMMoTeuHas cucrema. — URL:
Haib https://e.lanbook.com/book/135487 (nara oopamenus: 08.10.2021). —
PesxuM gocTyma: 171sl aBTOPH3. MOJB30BATENCH.
Wponos, U. E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI : ydeOHOE
DJIEKTPOHHO- . .
e nocooue / Y. E. UponoB. — 8-e uzn. — Mocksa : JlabopaTopus 3HaHMIA,
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9. UndopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLECTBICHUH
00pa3oBaTeJIbHOIO Mpouecca

[TepedyeHs KMCIOIB3YEMOTO IIPOTPAMMHOTO 00ECIICUSHHUS:

Her

IlepedeHb UCMONB3yEMbIX HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe OOecnedeHue TUCHMIIIMHBI

Bun zaparuit

Ne

ayJl.

OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIPELyCTAaHOBJIEHHOE IPOrPaMMHOE 00eCIIEYeHUE, NCIIONB3YEMOE I Pa3IMUHbIX

BUIOB 3aHSITHI

204
(€29)

Jlexuuu

JloKkyMeHT-Kamepa U IpOeKTop (UJIU 10CKa U MeJl)

JlaGoparopHsbie

348
€)

3aHATHUA

JlaGoparopHblii mpakTUKyM "ONTHKA, aTOMHAs U sgaepHas GU3UKa", BKIIOYAIOIINT
cileAyronye yueOHble 1a00paTopHble YCTAaHOBKH, KaXKasi U3 KOTOPBIX
[IpeJICTaBIECHA B IBYX 3K3eMIunsipax: YcraHoBka Nel. Onpenenenue paauyca
KPUBU3HBI JINH3bI (000PYI0BAHNE: U3MEPUTEIBHBI MUKPOCKOII C OCBETUTEIIEM,
JIMH3a, CTEKJISIHHAS TUIacTUHKA); YcraHoBka No2. M3MepeHue JuiMHbl CBETOBOM




BOJIHBI (000pY/IOBaHKE: OCBETUTEINH, OJIOKH MUTAHUS, IIKaJa C MIENbIO0,
nudpakironHas perieTka); YcranoBka Ne3. M3mepenue mokazaTess mpeaoMISHUS
BO3/1yXa (000pynoBaHHEe: HHTEPPEPOMETDP, MAHOMETP, ITOMIIA, OCBETHTEINb);
YcranoBka Ne4. OnipeiernieHre yryia moJIHOM MOJspru3alyy U MpoBepKa 3aKOHA
Mauttoca (060pyI0BaHHE: MOJMAPU3ALMOHHAS YCTAaHOBKA, FalbBaHOMETD,
MOHWXAIONUH TpaHchopMaTop ¢ peocTarom); YcraHoBka Ne6. Omnpenenenue
MOTJIONIATENIbHOM CIOCOOHOCTH BoJb(paMa (000pynoBaHKE: TaMIla HaKaJIMBAaHU,
MUPOMETP C "Mcue3aroneil HUThI'", aMIIepMETp, BOJIBTMETD); YCTaHOBKA
Nel0.13yuenue anbda-pacmana (000pynoBaHUe: KOHTEHHEP C paIOaKTUBHBIM
[pernapaToM, MEXaHU3M MepeMEIIeHNs, OJOK IeTEKTUPOBAHUS, CUETUUK
UMITyTbCOB); YcTanoBka Nell. MisMepeHre BepXHEei TpaHUIbl SHEPTUH OeTa-
cnekTpa (00opyaoBaHUe: KOHTEHHED C paIOaKTUBHBIM IIpernapaToM, Kaccera ¢
MOTJIOTUTEJIEM, OJIOK JETEKTHPOBAHHUS, CICTIYNK UMITYIIbCOB); YcTaHOBKA Nel2.
V3Mepenue TeMieparypbl U CTENIEHN YEPHOTHI TEJIa METOJIOM CHEKTPaIbHBIX
OTHOIIIEHUH (000PYIOBaHKE: IByXUYACTOTHBIA PETUCTPATOP TEIUIOBOTO U3TYUCHUS ),
YcranoBka Nel3. UccnenoBanue BHenHero ¢ortodddexra (odopymoBaHue:
MOJYJIbHBIN Y4eOHBI KOMIUIEKC B COCTaBe uccieaoBareiabckoro crerna C3-OKO01,
070K MUTaHUA, OJIOK aMIIEpMETPA-BOJIETMETPA U COSTUHUTENBHBIX TPOBOJIOB

JlaGoparopHble
3aHATHUS

339
)

JlaGopaTopHBIi MPAKTUKYM "DIEKTPUYIECTBO U MarHeTu3M", BKItodaronuii 20
OZIMHAKOBBIX YCTAHOBOK, ITO3BOJISIOIIMX COOUPATH Pa3IMUHbIE dJIEKTPUUYECKHIE
CXEMBbI, HEOOXOTMMBIE JIJIS BHITIOJIHEHHS YU4E€OHBIX JTa00paTopHBIX padoT. Jms
Ka)/101 U3 yCTaHOBOK MPEAYCMOTPEH HaOOp MHUHUOIOKOB: "COMPOTHBIICHHE
rpoBogHuKa", "konaeHcarop", "pesucrop”, "nHTErpaTop Toka", "MaraeTpon",
"(heppomarneTuk", "karymka", "cerneTosnekTpuk". J{ist BEIMOIHEHUS] HEKOTOPBIX
yueOHBIX J1a0OpaTOPHBIX PAOOT, OMUCAHHBIX B COOTBETCTBYIOIIEM METOUUYECKOM
nocobuu, aynutopust ooopynosana 20 ocumiorpadgamu

JlaGoparopHsble
3aHATHSA

350
€)

JlaGoparopHblii npakTHKyM "MexaHuka. MonekynspHas pu3uka u
TepMOJIMHAMUKA", BKIIFOUAIOIINNA yUeOHbIe Ta00paTOpHbIe YCTAHOBKH, KaXK1as U3
KOTOPBIX MPEJCTABICHA B ABYX dK3eMIUIsApax: YcraHoBKa Nel. Mzyuenue siBieHus
yaapa mapoB (000opyIoBaHUE: OATUCTUYECKUN MasiTHUK); YcTaHOBKa No2.
OmnpeneneHne CKOPOCTH Mynu (000pyI0BaHUE: KPYTUIbHO-0aJIITMCTHYECKHH
MasiTHUK, CEKyH/IOMEp, PY>KUHHBINA NUcTOoNeT); YcranoBka Ne3. 3yuenue 3akoHa
TTMHAMUKH BpalaTeIbHOTO ABMKEHHS ¢ TIOMOIIbI0 MasiTHUKa O6epOeka
(o0opynoBanue: MasTHUK OOepOeka, CEKyHI0OMEep, IITaHTeHIIMPKYIIb, TUHEHKA,
Habop rpy30B); YcranoBka NeS. OnpezeneHre MOMEHTa HHEPLUH Tela,
CKaTBIBAIOILETOCS C HAKIIOHHOW MOBEPXHOCTH (000pyAOBaHUE: YCTAHOBKA C IByMsI
HaKJIOHHBIMH IJIOCKOCTSMH, HA0OP TeJ, ITAaHT€HIIUPKYJb, CEKYHIOMED);
YcranoBka Ne6. Onpenenenre MOMEHTa HHEPLIMU MaXoBHKa (000py10BaHUE:
criellMaibHasl yCTaHOBKA, TPY3, IITAHT€HIIUPKYJIb, CEKYHJIOMED); YcTaHOBKa No7.
Onpenenenre yCKOpeHUs CBOOOIHOTO MaJIeHHs C TOMOIIbI0 00OPOTHOTO MasTHUKA
(o6opynoBanue: 000pPOTHBIH ((hHU3HUECKHIT) MAasSTHUK, CEKyHIOMEp); YCTaHOBKA
Ne8. ITpoBepka 3ak0Ha COXpaHEHUsI MOMEHTa UMITylbca (000pyJ0BaHuUeE:
crienlMaibHas yCTaHOBKA, CEKYHIOMep, TuHelka); YcraHoBka Nel2. M3ydyeHune
3aTyxarouux kojaedbanuii (obopynoBaHue: GU3NYECKUl MasiTHUK, CEKYHJIOMED);
YcranoBka Nel6. Onpenenenue OTHOLEHUS TEINIOEMKOCTEN BO3/1yXa
(oOopynoBaHuE: yCTAaHOBKA, COCTOAIIAS U3 CTEKJISTHHOTO 0aJlJIoHa, MAHOMETA,
KOMIIpeccopa; cekyHaomep); s onpenenenus Macchl OTACIbHBIX AIEMEHTOB
1a00paTOPHBIX YCTAaHOBOK B JJAOOPaTOpUU UMEETCS JIBE Maphbl SJIEKTPOHHBIX BECOB.
[lepBasi mapa BeCOB UCMOJIb3yeTCA Il U3MEPEHHSI IPY30B Maccoil mopsiaka
HECKOJIBKUX KIJIOTPAMMOB C TOYHOCTBIO OJIMH IpamM, BTOpas - 71st Tpy30B 10 400

rpamMm ¢ To4HOCTHIO (0.1 rpamMma.




