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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

HNndopmaruka

222

IpakTHKa IO MOIYYCHUIO IEPBUYHBIX IPO(ECCHOHANBHBIX YMEHHUII U HABBIKOB (B TOM YHCIIE IIEPBUYHBIX YMCHHUI 1
HaBBIKOB Hay4YHO-HCCIIE10BATEIbCKON AESTEIBHOCTH)

223

dunocodus

224

WHdopmMannoHHbIE TEXHOIOTHH

225

[IpennuninomHuas npakTuka

3. KOMIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

YK-1: Cnocoden OCYIIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(])OpMal.ll/II/l, NPpUMEHATH CHCTEMHBIH MOAXO0/ s
pemeHus MOCTABJICHHBIX 3a/1a4

VYK-1.1: OcymecTBisieT TOUCK, cOOp U 00paboTKy HH(MOpMAIHY /ISl pEIISHHS TTOCTaBIeH-HBIX 3a71a4

YK-1.2: IIpoBoAUT KpUTHUECKUIT aHAIN3 UHPOPMAIIUH, TIOTY4YSCHHOH U3 pa3-HbIX HCTOUHUKOB

VYK-1.3: [IpumeHsieT cCUCTEMHBIN MOAXO sl pe-IISHUs TIOCTaBJICHHBIX 3a1a4

OIIK-3: Cnnoco0eH HCIO0JIb30BATH OCHOBHBIE 3aAKOHDI €CTECTBEHHOHAYYHBIX JUCHHUILIMH B HpO(l)eCCPIOl—[aJ'leOﬁ
ACATCJIBbHOCTH

OIIK-3.1: Bnaz[eeT OCHOBHBIMH 3daKOHA-MH €CTCCTBCHHOHAYYHBIX JUCIHUIIJIIMH, CBA3aHHBIMU C HpO(i)CCCI/IOHaHBHOﬁ JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT NIpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC B IPOGHEeCCHOHATBHON
JESITeIbHOCTU

OIIK-3.3: I/ICHOHL3y€T B HpOC])CCCHO-HaHLHOﬁ ACATCIbHOCTH OCHOBHBIC 3aKO-HbI €CTCCTBCHHOHAYUYHBIX TUCHUIIINH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1|3nars:
3.1.1| - ¢u3nveckne OCHOBBI MEXaHUKH;
3.1.2 | - ocHOBHBIE ITOHATHS, 3aKOHBI ¥ MOJIEITN MEXaHHKH, JIEKTPUYECTBA U MarHETH3MA, KoJieOaHMit U BOJTH, KBAHTOBOH
(GU3UKH, MONIEKYIISIPHOHN (DM3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3UKH;
3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIIBHOTO HCCIICOBAaHIA B (pr3nke
3.2 | Ymerh:
3.2.1 | ucrionb30BaTh (pU3NUECKUE 3aKOHBI IPH aHAIIM3E U PEIICHHHN MPo0IIeM NpodheCCHOHANBHON eI TebHOCTH
3.3 | Baagersn:
3.3.1 | meTomamu npoBeeHUS (PU3NUECKUX U3MEPEHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH IPU IPOBEICHUU

CI)I/I?)I/I‘{GCKOFO OKCIIEpUMCHTA




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Cp Kunemaruka /Cp/ 1 16 0
Jlex Mexanuka /JIex/ 1 2 J1.1 0
Cp Junamuxka /Cp/ 1 16 0
Jlab OcHOBBI METO10B 00pabOTKU pe3yabTaToOB M3MepeHuit. Onpenenenue 1 4 JI.5 0
YCKOPEHUSI CHIIBI TSDKECTH 110 crioco0y beccens. VzydeHrne 0oCHOBHOTO
3aKOHA TUHAMHUKY BPAIIaTENILHOTO JIBUKECHUS C TOMOIIBIO MasTHUKA
Obepbexka /J1a6/
Cp CamocrosrenbHas pabota /Cp/ 1 8 0
Paszmen | Pa3gen 2. MoJiekyasipHasi pU3MKa M TePMOJIUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 1 8 0
Jlex Tepmoanaamuka /JIex/ 1 2 JI1.1 0
Cp Tepmomuaamuxa /Cp/ 1 20 0
Pazmen | Pasgen 3. DiiekTpu4ecTBO
Cp Onekrpocraruka /Cp/ 1 8 0
Jlex OnekrpoauHamuka /Jlex/ 1 JI1.1 0
Cp Onekrpoauaamuka /Cp/ 1 10 0
Jla6 M3mepeHune cOpoOTUBIICHNE U OTIPEICTICHUE YIEIIbHOTO COMTPOTUBIICHUS 1 2 JI2.1 0
npoBoHIKA. OTpeiesIeHne 3aBUCUMOCTH COTPOTHBIICHHS TPOBOTHUKA U
MOJYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
Pazgen | Pa3zjpen 4. DiieKTpoMarieTusm
Cp Marnutoctaruka /Cp/ 1 0
Jlex Marnutnasa unaykuus. Teopus MakcBesia AJis 3JIEKTPOMAarHUTHOTO 1 2 JI1.1 0
mosst /JIex/
Cp MarnurtHas naaykuus. Teopus MakcBesuia AJist DJIEKTPOMarHUTHOTO 1 6 0
nionist /Cp/
J1ab OmnpeneneHne TOPU30HTAILHON COCTABIISAIONIEH HAMIPSHKEHHOCTH 1 2 JI2.1 0
MarguTHoro moust 3emnu. MccienoBanue MarHuTHOro mojs. /J1a6/
Pasnen | Pasmen 5. Onruka
Cp Ousnueckas ontuka /Cp/ 1 6 0
Cp Kganrosas onruxa /Cp/ 1 0
JIab Omnpenenenue nokasaTesneit MPEIOMICHUS KUIKOCTEH ¢ TTOMOIIBIO 1 2 J1.3 0
pedpakromeTpa AG6e. OnpeneneHne TeMnepaTyphbl pacKajJleHHOTO Tena
ONTUYECKUM MeTosioM /J1ab/
Pazpen | Pa3spen 6. AtomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 1 2 0
Cp Crpoenue atoma /Cp/ 1 20 0
Cp SAnepuas ¢pusuka /Cp/ 1 8 JI1.2 0
HKP Konrtponbhas padota /MKP/ 1 J1.4 0

5. COJEPKAHMUE JUCHUILINHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTh! KUHeMaTHKU. Mozaenu B Mmexanuke. Cucrema orcuera. [locTynarenbHoe IBU>KEHHE TBEPAOro Tena. Tpaekropus, [ulnHa
MyTH, BeKTOp nepemenieHus. CKoOpocTh ¥ yCKOPEHUE TOUKU KaK IPOU3BOIHBIC paJuyca-BeKTopa 1o BpemeHu. HopmanbHOE U
TaHTeHIMAJIbHOE YeKopeHus. Kiaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHA Maccsl ¥ cuilbl. BUsibl cul B MEXaHUKE: TPEHUS, YIIPYTOCTHU U TAroTeHus. mmyisc Tena.

Wmnynbe cunbl. BHenHUEe 1 BHYTpEHHHUE CUIIBI. 3aKOH COXpaHEHHs HMITYJIbca MeXaHu4Yeckoi cucteMbl. LleHTp macc (eHtp
UHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKECHUS.

PaboTa rmocTOSHHON M IepeMeHHOH CHIIBL. BrIpaxkeHIe paOoThI CHIIBI Yepe3 KPHBOJIMHEHHBINH HHTETpasl. MONITHOCTE. DHEPTus Kak
YHHUBEpCAIbHas Mepa Pa3IUYHBIX GOPM IBIDKCHUS U B3auMoJeHCcTBUs. KuHeTHdeckas sHeprust MeXaHHIeCKOH CHCTeMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOI SHEPIHHU U €T0 CBSI3b C OHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNPYTHX Tel.
MoMeHT uHepIK TBEPAOIo TeNa OTHOCUTENBHO ocH. ITpumepsl ero Beruucnenus. Teopema llIteiinepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE IUHAMUKH BPAIIATEIFHOTO ABIKEHHS TBEPOTO TeJla OTHOCHTENIFHO HEIIOABIKHOMN OCH. 3aKOH COXpPaHEHUSI MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOITHOCTBIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTro TsAroreHus. [loTeHanbHas SHepris MaTepUaIbHON TOUKH BO BHEIITHEM CHIIOBOM IIOJIE U €€ CBS3b C CHIION,




JeHUCTBYIOMIEH Ha MaTepPUANIbHYIO TOUKY. 3aKOH COXPAHEHUS] MEXaHUUECKOIl SHEPTHHU H €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBnenue B )KUAKOCTH U rasze. Eaununsl usmepenus aasieHus. 3akonsl [lackans u Apxumena. TedeHne uaeanbHON JKUAKOCTH.
YpaBHeHHE Hepa3pbIBHOCTU. YpaBHeHue bepHymu u crienctus us Hero. Tedenue Bs3koi xunkoctu. @opmynsl HetoToHa
Croxkca. KoapunueHT BI3KOCTH U METOMBI €r0 ONMpeACTIeHHUSI.

Tema 1.3. Mexanuueckue KoneOaHus U BOJHBI

I'apMoHMUeckue KonebaHus U ux xapakrepuctikd. Juddepenunansroe ypaBHeHIE TapMOHNYECKHUX KOteOaHuid. [1pyKHuHHBIH,
(u3MYecKnii 1 MaTeMaTHIECKUH MasTHUKHA. DHEPT U TapMOHHIECKUX Koslebannii. Co)keHne rapMOHHIECKUX KOJIeOaHHi 0THOTO
HalpasJeHUs U OAMHAKOBOM yacToThl. buenue.

Cro)xeHHs B3aUMHO MEPIICHANKYIISIPHBIX KoneOanuil. durypsl Jluccaxy. 3aryxaromye 1 BEIHYKICHHbBIE KojeOanus. PesoHaHC.
BomHOoBBIE iporiecchl. MexaHu3M 00pa30BaHMsI MEXaHHIECKUX BOJH B YIIpyroi cpexe. [IponobHEIe U TTOTIepedHbIe BOJIHEL.
YpaBHEHUE II0CKOH Oerymmeil BOMHEL. J[1Ha BOIHBI M BOTHOBOE YHCIIO.

Paznen 2. MonexynspHast ¢u3nKa U TEPMOJUHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI UACATBHBIX Ta30B. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHne MKT uaeanbHBIX ra3os.
Cpensss KHHEeTHYecKasi SHeprist MoneKyil. MoeKkyIsipHO-KMHETHYECKOe TOJIKOBaHUE a0COIIOTHON TeMIepaTyphl.

DNeMeHTHI CTaTUCTUIECKOH (hu3uKH. 3akoH MakcBeia A pacipeeNIeHNs MOJICKYIT HACaTbHOTO ra3a 0 CKOPOCTSIM.
Bbapometprueckas Gopmyina. 3akoH boxbliMaHa Ui paciipeeneHus YacTUI] BO BHEIITHEM TOTEHIINATBHOM 1toie. CpemgHee Irciio
CTOJIKHOBEHHH U CpelHss [UIMHA cBOOOIHOTO pobera MoJIeKyll.

OmnsitHOEe o6ocHoBanue MKT. Tuddys3us, TemnonpoBoHOCTh U BHYTpeHHee TpeHue. 3akonbl Puka, Pypbe 1 HproToHa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno cteneneit cBo60AbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEIeNICHUs] SJHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepmMoarHaMUKH. PaboTa rasa npu u3MeHeHUH ero oobema. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBHOI0 ra3a oT Buja mpouecca. [IpuMeHeHne nepBoro Hayajaa TEPMOAUHAMUKH K
u3omnponeccam. AnnabatHslii mponecc. YpaBHenue IlyaccoHa.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporecchl. Llukn KapHo u ero x.mm.j. uis uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHIECKOE TOJIIKOBaHUE.

CHJIbl ¥ IOTEHIMATBHAS SHEPTHSI MEKMOJIEKYIISIPHOTO B3aMMOACHCTBHA. DPPEKTHBHBIN AUAMETP MOJIEKYJ1. YpaBHeHUe Ban-aep-
Baanbca. ®a3oBsle nepexons! 1 u 2 poxa. Kpuruueckoe coctostane. TpoitHas Touka. OcOOEHHOCTH TBEPIOTO U XKUAKOTO COCTOSHUIL
BemecTBa. IloBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanmumispHele siBICHUS.

Paznen 3. DnexTpudecTBo

Tema 3.1. DnekTpocraTuka

3akon Kynona. Hanps>keHHOCTb M CHJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIEKTpHYecKoro nois. [Ipunnun cynepnosunun
JIeKTpUYECKUX nojel. IIpumep pacueTa HaNpsHKEHHOCTH MOJISL, CO3/1aBacéMOM cUCTEMOM 3apsnoB. IIoTok BekTOpa HaPSXKEHHOCTU
anexTpuueckoro nomna. Teopema Octporpanckoro-I'aycca

PaGoTa cui aneKTpruUecKoro MmoJjs Mo nepeMenieHuto 3apana. [upkymsainus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbIi XapakTep
JIEKTPOCTaTUUECKOro nois. [ToreHnyan 31ekTpudeckoro noiist. JKBUINOTEHIUAIbHbIE TIOBEPXHOCTH. CBsA3b NOTEHLIMANA C
HaMpPsHKEHHOCTBIO MOJIS. DIEKTPUUECKOE MOJIE B AUANEKTpUKaX. THUIbI qU31eKTpUKOB. Bunbl nomnspusanuy. Bexrop nonspusanuu.
IIpOBOIHUKH B AJIEKTPOCTATHUECKOM TI0JIE. DIIEKTPOEMKOCTH MPOoBoAHMKA. KoHZeHCcaTOPhI U X BUIbl. DopMyria MmI0CKOro
KoHzieHcaTopa. CrocoObl cOeAMHEHNs! KOHAEHCATOPOB B GaTapero. DHEeprus JIeKTpocTaTuyeckoro nomst. O0bEMHast INIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoAHHAMUKA

[TocTosiHHBII AeKTpUYECKHil TOK. Buabl HocuTenei 3apsaa B pa3nuuHbix cpeaax. Cuma toka. Bekrop miotHoctu Toka. DJ1C
UCTOYHUKA TOKA. 3akoH OMa Aj1s yyacTka U nosiHoH nenu. ColnpoTUBIEHHE U IPOBOJUMOCTD IPOBOAHUKOB, X TEMIIEpATYpHast
3aBUCUMOCTb. PacueT conpoTUBIeHUH IPU Pa3InYHbIX BUAAX COCAUHEHHUMN.

PaboTa 1 MomHOCTE 7eKTpHUecKoro Toka. 3akoH Jlxoyns-Jlenua. [Ipasuna Kupxroga u npuMeHeHue Ux K pacueTy
Pa3BETBIEHHBIX LIEMEH.

Pa3nmen 4. DnekTpoMarueTusM

Tema 4.1 MaruurocraTika

Marnutsoe nosue. Muaykuust MarautHoro nosns. CuiioBble JMHUM MarHUTHOTO TIOJIsL, €r0 BUXPEBOM xapakTep. 3akoH Ammepa 1Jis
CHUJIBL, ACUCTBYIOLIEH HA MPOBOIHUK C TOKOM. [IpaBuno neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarauTHOM noie. [Tpuniun padotsl anektpoasurarens. 3axoH buo-Casapa-Jlannaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJiei (MpsIMOTO U KPYroBOTO TOKOB).

Cuitbl B3aMMOJIEHCTBHS MTapajlIeNIbHBIX TOKOB. 3aKOHBI AMnepa. J[BuxKeHHe 3apsyKeHHBIX YaCTUIl B MarHUTHOM moJie. Cuna
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon moiaHoro toka. MarHuTHOE mojie cojieHouaa 1 Topouaa. [10TOK BEKTOpa MarHUTHOM
unaykiuu. Teopema ["aycca nns nmonst B. [lotok BekTopa B uepes conenous.

Tewma 4.2. MarauTtHas uaaykuus. Teopust MakcBeia Ji1sl 3JIEKTPOMAarHUTHOTO TTOJISt

PaboTa o nepemeneHnio MPOBOAHNKA U KOHTYpa C TOKOM B MAarHUTHOM IT0JIe. DJNEKTpOMarHuTHast HHAYKIWs. 3akoH Papanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepru. [Ipasusno Jlenna. SIBnenue camomnaykuuu. MHaykTHBHOCTH KOHTYpa. DC
caMOMHIYKLIUU. B3auMHas MHIYKIUS.

MaruauTHOE TI0JIe B BemiecTBe. THITBI MarHETHKOB (1Ua-, Tapa- 1 peppoMarHeTiKy), ux pusndeckas npupoaa. HamMarHH9eHHOCTb.
MarnuTHas TpoHUIIaeMOoCTh BemecTBa. OcHOBEI Teopur MakcBemta. Tok cmeneHus. YpaBHeHHs: MaKkcBeIa B HHTErpalbHOH
hopme.

ITonsTHE O IEpeMeHHOM Toke. OMHUECKOE, peaKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U IOJIHOE COIIPOTHUBIIEHHUS LIENU IEPEMEHHOIO
Toka. 3akoH Oma Juis Lienu IepeMeHHOro ToOKa. MOIIHOCTb, BblAesieMas B LIETIH IEPEMEHHOT0 TOKa.

DrekTpoMarHuTHbIe Kosnebanus. ['apMoHuUeckue, 3aTyxarolue 1 BRIy KIeHHbIe Konebanus. [loHsaTue o pe3oHaHce.




3J'IeKTpOMaFHI/ITHI)Ie BOJIHBI U UX cBoricTBa. I1Ikana QJICKTPOMArHMUTHBIX BOJIH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTEIBHBIN MoKa3aTeau npenomiieHus. Mx ¢pusnueckuii cMBbIC.
SIBnenne nonHOTO BHyTpEeHHEro oTpaxkeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3EL. [TocTpoeHne H300pakeHHH.

BoutHOBas 35eKTpOMarHuTHAS IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amuHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoneHus nHTepdepeHiu ceera. Pacuer
nuaTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUTeHKaX. [10I0CH paBHOW TOJIIMHEI X paBHOTO HAKJIOHA.
Kompua Hetotona. [Ipumenenne naTEpQEpeHIny B HAyKe U TEXHUKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTyphI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceeta. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPaKEHHH U
IpEeIOMJIEHHH Ha TpaHHLE JBYX AUAEKTPHKOB. 3akoH bproctepa. [IBoiiHoe nydyenpenomnenue. [Ipuzma Huxons. Ilonstpounst u
MOJAPHU3AI[IOHHBIE TTPU3MBIL.

HckyccrBenHas ontrdeckas annzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTHka

TermoBoe U3TydeHHE U €r0 XapaKTepUCTUKH. AOCOTIOTHO YepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonpimana.
Pacmipenenenue 3HEpruu B CrieKTpe aOCOIIOTHO YEPHOTO Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-JxuHca.

Ssnenue horoaddexra. Buenrauii porosrddhext u ero 3akonsl. PoToHBI. YpaBHEHHE DHHINTEHHA 1711 BHEIIHETO GoTodddekra.
Macca u nmmyisce GoToHa. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue atoma

Mopemn aromoB Tomricona u Pesepdopaa. DMmuprdaeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHUS 1 TTOTJIONMICHHUS aTOMOB.
Dopmyna Punbepra. JIuneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CIEKTPAIbHBIX THHUIH.

Bouna Jlyn ne Bpoitinst. OnbiTHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOTHOBOTO JyaJli3Ma CBOIMCTB MaTepuu. BormHoBas GyHKIUS 1
ee craTucTuuecKuil cMeici. YpasHeHue llpénunrepa a1 cTaMOHApHBIX COCTOSHHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOa U BOJOPOIOINIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOM MEXaHMKE.
KsanToBsle unicna. Crine snektpoHa. CnnHOBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [ToHsTne 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (11aszepax). Pazmep, cocTas u 3aps aToMHOTO siipa. MaccoBoe u 3apsipoBoe urcina. Jedext maccol u
SHEPIUs CBSI3M A1pa.

B3aumMopneiicTBre HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MPUPOJIE SAEPHBIX CHII. Monenu sapa. PaquoakTUBHOE U3IIy4eHHUE U €T0
BUIbI. 3aKOH PaIMOAKTHBHOIO pacnaia. 3aKOHOMEPHOCTHU U MPOUCXOKICHHE anb(a, OeTa - U raMMa-H3JIydeHUs] aTOMHBIX ep.
ITonsTHE O AAEPHBIX PeaKUUAX U MX OCHOBHBIX THNaX. MckyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokensix aaep. Liennas
peakiust neneHus. [loaaTHE 0 sinepHOi SHepreTnke. Peakiist cHTe3a aTOMHBIX siiep. [IpoGiiema ynpapisieMbIX TepMOSIEPHBIX
peakumii. DnemMeHTapHbie YacTHLbl. X knaccudukanus.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BeImonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

VK-1: Cnioco0GeH ocymecTBIsITh HOUCK, KpUTHUECKHH aHaJTN3 U CUHTE3 HHPOPMAaLUK, IPUMEHATh CUCTEMHBIA MOIX0 IS
pelIeHNs MOCTaBICHHBIX 3334

1 cemectp

Bonpoc Nel

ITouemy ckopocTh NaJeHHs TeJl B BAKyyMe HE 3aBHCHUT OT MX Macchl? ONHUIINTE, KaKue CHIIbI ASHCTBYIOT Ha TEJO, KOT/1a OHO I1aj1aeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBet: CKOPOCTH MAJICHUS TEJI B BaKyyMe HE 3aBHCHT OT UX MacChl OJ1arofapst 3akoHy BceMHpHOTo TaroTeHust Herorona. CoriacHo
9TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE Tella OJMHAKOBO, IPOIIOPLMOHANEHO nX Macce. OIHaKoO, IIOCKOJIBbKY Macca TaKkxkKe
olpeiersieT UHEPTHOCTD Tela (CONPOTUBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBACT TEJI0, OKA3bIBACTCS
TIOCTOSTHHBIM W HE 3aBHCSIINM OT Macchl. OCHOBHBIE CHIIBI, ISUCTBYIOIINE Ha MaJafoIee TeI0, — 3TO CHJIA TSHKECTH U
COIPOTHUBIICHUE CPEAbI (B CiIydae OTCYTCTBHSA CpPeJbl, KaK B BakyyMme). B BakyyMe cOmpoTUBICHHE OTCYTCTBYET, U €AUHCTBEHHBIM
(hakTOpPOM OCTaeTCs TpaBUTALHS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.




Bompoc Ne2

OO0BsCHUTE, TOYEMY BO3yX B KOMHATE UMEET MOCTOSHHYIO TEMIIEpaTypy, XOTS TEMIIEPAaTypa CTEH KOMHATHI MOKET MEHATHCS. UTo
MIPOMCXOUT C PHEPTUEH MOJIEKYN BO3IyXa?

Ortget: TeMmneparypa Bo3ayxa B KOMHATE MOJICPKUBACTCS MOCTOSHHON O1aroiaps MpoLeccy TeIIonepeaaun Mex /Iy BO3AyXOM U
creHamu. Koryia cTeHBI HarpeBatOTCS WITH OXJIXKAAIOTCS, OHU TIEPEAAI0T TEIIO BO3AYXY, KOTOPHIH, B CBOIO 0Yepe.lb, pacIpeaeisieT
3Ty 3HEPTHIO CPEH CBOMX MOJIeKyl. OHAKO M3-3a OONBIIOro 00BeMa BO3AyXa H €T0 CIIOCOOHOCTH ITepeMENTHBAThCS, N3MEHEHHS
TeMIepaTypsl CTeH He IPUBOJAT K 3HAYUTEIbHBIM U3MEHEHHUSIM TEMIIEpaTyphl BO3AyXa B LEIOM. DHEPTHUs MOJIEKY BO3ayXa
nepepacipeaeNsIeTcs TakuM 00pa3oM, YTO CPEIHsIA KHHETUIECKasi SHEPT s MOJICKYI (KOTOpasi OlpeessieT TEMIIEPaTypy) OCTaeTcs
MPaKTUIEeCKA HEM3MEHHOH.

Bompoc Ne3

Kakoii 3aK0H OIMCHIBAaCT B3aNMOJICHCTBHE JIBYX TEJI, HAXOSIINXCS 110]] JEHCTBUEM CHIIBI TSXKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBunbHEN oTBET: d) 3aKOH BCEMHPHOTO TSATOTCHUS

Bompoc Ne4

Kaxoe ycTpoiicTBO ncnonp3yercs A1 U3MEPEHHsI CUIIbI TOKA B 3JIEKTPUYECKOM Leru?
a) Ammepmerp

b) BosneT™meTp

¢) Ommerp

d) 'anmpBaHOMETD

IIpaBuiIbHBIN OTBET: a) AMIIEpMeETp

Bompoc Ne5

Kakue u3 nepeuncieHHbIX (pakTOPOB BIMSIOT Ha COCTOSIHUE BEIIECTBA (Ta3000pa3Hoe, )KUAKOE, TBEpA0E)?
a) Temmieparypa

b) daBnenue

¢) O0vem

d) Monspnas macca

¢) Cuita MpUTSDKCHUS] MEXKIY MOJICKYITaMH

f) Xummaeckuit cocras

IIpaBusbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSl M3MEPEHHS SIEKTPUICCKUX BEITUUHH?
a) AMnepmerp

b) BoneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp

IIpaBusIbHBIE OTBETHL: @, b, €

Bompoc No7

YcTaHOBHTE MPABIIIBHYIO ITOCIIENOBATEIEHOCTD 3TANIOB IBHYKEHUS Tea, OPOIIEHHOTO BEPTHUKAIHLHO BBEPX.
Teno nocturaeT MakCUMajabHON BBICOTHI.

Teno HaunHaeT JBUKEHUE BBEPX.

Teno ABMKETCS BBEPX C 3aMEIUICHUCM.

Temo HauMHAET MagaTh BHU3.

Teno Bo3BpalaeTcst B UCXOAHYIO TOUKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENbHOCTE: 2 —» 3 — 1 -4 — 5

DR =

Bompoc Ne§

YcTaHOBHTE MPAaBUIIBHYIO TIOCIEI0BATEIBHOCTD IPOLIECCOB, MPOMCXOIIMX IPH paboTe TpaHchopMaTopa.
MarauTHbIM TOTOK M3MEHSETCS.

BropudHas 00MOTKa TeHEpHPYET AIEKTPUIECKUH TOK.

Bropuunas oOMOTKa MOJIy4aeT MepeMeHHBIH TOK.

Bo BropuuHoii o6MoTke Bo3HuKaeT DJIC.

[lepeMeHHBIH TOK TOJACTCS B MIEPBUYHYIO OOMOTKY.

HpaBHHLHaH MOCJIENOBATENBHOCTE: 5 > 1 >4 —2 — 3

e

Bonpoc Ne9
YcTaHOBHUTE COOTBETCTBHE MEXIY (PU3NUECKIMHU BENMMYNHAMH U UX ONPEACICHUAMH.
duznyeckas BeIUYUHA Onpenenenue




a) Nmmynsc 1) IIpousBeneHue Maccsl Ha YCKOPEHHUE
b) Cuna 2) BenuuuHa, XapakTepu3yrolias JBHKCHUE TeNa

¢) Yckopenue 3) CxopocTh H3MEHEHHS UMITYIbCA

d) Cxopoctb 4) V3meHeHue MOIOKEeHHS TeJla OTHOCUTENILHO BPEMEHH
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXKY (PU3NUECKUMH BEIUIMHAMH U UX €MHALAMH U3MepeHHs B MeXayHapOoAHON CUCTEME eMHUIT
cn.

Ousnueckas BeIUYMHA Ennnnna usmepeHus

a) DIeKTpHUYecKuil 3apsi 1) Kynon

b) HanpsokenHocTh anekrpuyeckoro noys 2) Hetorton/Kynon

c¢) IloTeHman 3MeKTpUUEcKOro Mo 3) Bonbt

d) EmxocTs KoHmEHCaTOpa 4) dapan

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d) —4)

OIIK-3: CriocobeH ncroIp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUIUIMH B IPO(ECCHOHAIBHON AEATEIHHOCTH
1 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

Onwumure nporecc u3MepeHus Kodh(HUIEeHTa TPEHUS CKOIBKEHHUS MEXIY IBYMsI TOBEPXHOCTSIMU. Kakue mapameTpsl He00X0IUMO
KOHTPOJIMPOBATH MPH MPOBECHUH dKCIIepUMeHTa?

OrtBeT:

Juis uamepenust KodQpPUIEHTa TPEHHUS CKOTBKEHUS MEXKITY IByMS TIOBEPXHOCTSIMI OOBIYHO HCIIONB3YETCSI METO HAKIIOHA
miockocTH. OAKH U3 0OBEKTOB OMEIIAETCS Ha HAKIIOHHYIO IUIOCKOCTh, U TIOCTETIEHHO YBEJTMUUBAETCS YTOJl HAKJIOHA 10 MOMEHTa
Havana cKoJkkeHus. KoahhUIMeHT TpeHns pacCUnTHIBACTCS KaK TAHTCHC YIla HAKJIOHA., BakHO KOHTPOJIMPOBATh YHCTOTY
MTOBEPXHOCTEH, PABHOMEPHOCTH MPHUJIOKEHHUS HATPY3KH U OTCYTCTBHE BUOpAInii.

Bompoc 2:

OOBsiCHUTE, KaK U3MEPUTH CKOPOCTh PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH B cpejie. Kakie MeTo 1bl HCIIOJIb3YOTCS JIJISl 3TOTO M KaKue
(hakTOpBI HY)KHO YUHUTHIBATH?

OtBer:

CKOpOCTb pacipoCcTpaHeHusl 3BYKOBBIX BOJIH B CpeJie U3MEPSIETCs ¢ TOMOIIBIO METO/I0B, OCHOBAaHHBIX Ha PETHCTPALlUH BPEMEHH!
MIPOXOXKICHHSI 3BYKOBOM BOJTHBI MEXKTY ABYMsI TOUKaMHU. MICITOIB3YIOTCS YABTPA3BYKOBBIC JATYMKH WIH MUKPO(GOHBL. BaxkHo
YYUTHIBATH TEMIIEPATYPY CPEMbI, BIXHOCTh U HAJTMYHUE MPETATCTBUN, KOTOPBIE MOTYT MOBIUATH HA PAaCPOCTPaHEHHE 3BYKA.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMKEHHE TeJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HeloToHa

d) 3akoH coXpaHEeHHUs SHEPTHH

IMpaBuibHEIH oTBET: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTcst Ui H3MEPEHHst CKOPOCTH 3ByKa B Bojie?
a) l'mapomokarop

b) Dxonor

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBunbHENA oTBeT: a) ['maponokaTrop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHAIOT Ha CTAOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricota HagBoaHOTO 60OpTa




d) I'myOuna ocaaxu
ITpaBunbHBIE OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHST MAarHUTHOTO 110157
a) Kommac

b) Maraurometp

c) laneBanOMeTp

d) Karymika HHAYKTHBHOCTH

ITpaBunsHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAHOBJICHHC IOCJIEAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHUTE MPABUIIBHYIO TOCIEI0BATENbHOCTD MIAr0B MPH IIPOBEJCHUH YKCIIEPUMEHTA 10 H3MEPEHUIO CKOPOCTH 3BYKa B BO3JyXeE:
1. [MoxkmoueHne MUKPO(GOHOB K PETUCTPUPYIOIIEMY YCTPOHCTBY.

2. V3mepeHne BpeMEHH MPOXOKICHHUS 3BYKa MEXKITY MUKPO(OHAMH.

3. PacueT cxkopocTu 3Byka IO U3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hactpoiika pacctostHuil Mexay MUKpPO(hOHAMHU.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne§

YcTaHOBHTE NOCIEI0BATENLHOCTD IIArOB IPH HACTPOHKE JIA3€pHOro AaNbHOMEPA ISl U3MEPEHUS PACCTOSHHUS:
1. Hactpolika npueMHuKa CUrHaza.

2. IonxnaroueHre UCTOUHUKA NMUTAHUS.

3. Hacrpoiika nepenatouiero nasepa.

4. H3mepenue paccTosHUs.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bonpocs! Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKIY (PU3UUECKUMH SBICHUSMH U IPUOOPAMH, UCTIOJIB3YEMBIMU TSl UX U3Y4IEHUSI:
dusnueckoe sABJICHUE TIpubop

a) DnekTpuuecTBo 1) AMrepMeTp

b) Maruetusm 2) Komnac

¢) Ontryeckue 3G eKThi 3) CnekTpomMeTp
d) PannoaktuBHOCTE 4) I'elirepoBCKHN CUSTUUK
IIpaBuibHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXKITY (PU3NUSCKUMHE BEIMIMHAME U X SIUHAIIAMH U3MEpeHHs B MeXIyHaApOIHOW CUCTEME IMHUI]
(CH):

dusnueckas BeIuYMHA Enununa usmepeHus
a) Cunma 1) Hetoton

b) Pabora 2) [Ixoyns

¢) MomHocTh 3) Barr

d) Dueprus 4) Ixoynb

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH 1abopaTOPHBIX paboT

CTyIeHT IOJDKSH BBIONHUTD M 3aIIUTUTH BCE J1a00paTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMO TUCIUILIHHBL
JlabopaTopHas paboTa cunTaeTCs 3AIMUIIEHHON MPH YCIOBUH yIOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BCEeX KOHTPOIBHBIX
BOTIPOCOB, IPUBEICHHBIX B KOHIIE K101 paboOTHI B TaOOpAaTOPHOM MPAKTUKyME, & TAK)KE BBITIOTHEHUS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUIUINHE
3ayeT no AMCUUILIMHE BBICTABISAETCA MO PE3yabTaTaM CUCTEMAaTHUECKON pabOTHI CTyJEHTa B TEUEHHE CEMECTpa.




Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00 KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamkax TeopeTHdeckoi yacTi 00yqaroImuics, I KaXI0ro 3aJaHus, (POpMyIHpYyeT MPaBIIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3a7aHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3aanus BBINOIHEHB B COOTBETCTBUH € TPEOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xopo1o) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM I OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIHHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IEero (PYHKIIMOHUPOBAHUSI CHUCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimmonHeHO MeHee BYX 3aJaHWil B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BeMe

JOCTaTOYHOM JUIA 00IIeTo (hYHKIIHOHUPOBAHUS CHCTEMBI
HToroBblii 6ami 3a 3Kx3aMeH BBICTABIIAETCSA 110 OLIEHKE XyAllel yacTH. B cIOpHBIX ciiydasx MpernoaaBaTellb BIPaBe 3aaBaTh
YTOUYHSIOILKE BOIPOCHI U 1aBaTh JOIOJHHUTENbHBIEC IPAKTUYECKUE 3a1aHHMA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTETN 3arnaBue WznarenscTBO, TOA
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yuebd. nocobue st HHXEHep.-TEXH. CIIeLl. By30B Mocksa: Axanemus, 2010
HBaHOBHA
JI1.2 | BukynoB CtaHucnas Du3mKa: 3a1a4u A7l CAMOCTOAT. PELLICHU JJIsl CTYIEHTOB BCEX CIEIl. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM 00ydeHHUS 2011
TpsinkuHa Enena
Tpanuesna
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 110 (H3HKE Hoocu6upck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: COOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 | Huxurenko Anatonuii |JlaGopaTopHbIii MPAKTHUKYM [0 MEXaHHUKE Hosocubupck: CI'YBT,
T'eopruesny, SIkoBieB 2018
Biagumup
Hukomnaesuny,

Curumos Bnagucnas
NBanosuy, TpeiHKknHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxann Hukonaesuu

7.1.2. JlonoHUTEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENHN 3arnaBue W3narensctBO, ron
JI2.1 | Opnos Tpanuit JlabopaTopHBI PAKTUKYM IO (PHU3HKE. DIIEKTPHIESCTBO, MATHETU3M Hosocubupck: HI'ABT,

BacunseBuu, 2002

CuHiokoB Muxauin

IleTpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI (MOAYJIS)

Hasnauenue Ob6opynoBaHue

JlaGoparopust ontukd M GU3MKH | AynuropHast nocka; Kommiekr ydeOHOW MeOenu; JlaGoparopHble ycraHoBku: OmnpenerneHne
aToMa - ydeOHas ayfuTOpHs AN | TIaBHOTO ()OKYCHOTO pacCTOSHMS JNUH3BL, OIpeeneHne MoKa3aTens MPeIoMIICHHS KUAKOCTEH C
IIPOBEIEHUS nmabOpaTOpHBIX | ToMomIbl0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI Jlazepa IPU  HOMOIIU
3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PacTBOPOB C IOMOIIBIO
caxapuMmerpa, 2 mr.; OmnpeneneHne TeMIepaTypbl packanéHHoro Tena; Vcciemosanue
JIMHEIYaTOoro CIeKTpa BOJOPO/A M OMPEICIICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt ydeOHOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaroITIXCS YHUBepcHTeTA.




