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Yacel Ha KOHTPOIIb 18 |18 |18 |18
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | Uadopmarnka

2.1.3 | Xumus

2.1.4 | Uudopmaruka

2.1.5 | Xumus

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPBIX OCBOEHHE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeiIecTBYIOIIee:

2.2.1 | be3zonacHOCTD KU3HEAEATETLHOCTH

2.2.2 | HayuHo-uccnenoBaTensckas padbora

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLATLIAHEI
(MOZY.JI)

OIIK-1: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 00IeMHKeHEePHbIe 3HAHU, MeTObl MATEMATHYECKOI0 AHAIN3A H
MOJeJUPOBaHNsA B IPOQeCCHOHAILHOM AeATe1bHOCTH;

OIIK-1.1: 3HaTh €CTCCTBCHHOHAYYHBIC U O6H.[eI/IH>KCH€pHBIe 3aKOHBbI, UX IPUMCHCHUC B HpO(l)eCCPIOHaHLHOi/II JACATCIBbHOCTHU

OIIK-1.2: YMETB UCIIOJIB30BAaTh METOABI MATEMATUYCCKOI'O aHAJIN3a U MOJCITINPOBAHNA B PECHICHUN Hpoq)eCCHOHaHBHBIX 3aJaq

OIIK-1.3: BJIaACTh MAaTEMATUYCCKNMU, €CCTCCTBEHHOHAYYHBIMU 1 O6HICI/IH)K€HepHLIMI/I SHaAaHUAMHU U MCTOJAMH MaTCMaTH4YCCKOI'O
aHaJIu3a IJid MOACIMPOBaHUA U PCIICHUA 3a1a4 HpO(I)CCCPIOHaJ'ILHOﬁ JACATCIBbHOCTHU

OIIK-1.4: uMeThb OmBIT NPUMCHCHHA €CCTCCTBCHHOHAYYHBIX U OGHleI/IH)KeHCpHLIX 3HaHI/II‘/'I, MCTOA0B MAaTEMATUYCCKOI'O aHaJIn3a U
MOICIUPOBAHUS, TCOPECTUUCCKOTO U OKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUS B HpO(l)CCCI/IOHaHLHOﬁ JACATCIBHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 (3uarn:

3.2 | YmeTh:

3.3 | Bnagersn:

4. CTPYKTYPA JUCHUIIJIMHBI (MO1Y JIS)
Bun HaunMeHoBaHMe pa3ie1oB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHUS / Kypc AroT
Paznen Paszgen 1. ®uznueckue 0CHOBBI KJIACCHYECKO MeXaHUKH

Jlex Junamuka /JIex/ 2 2 JI1.1 0
Cp Kunemaruka. [lunamuxa /Cp/ 2 12 0
JIab Junamuxka. JlabopatopHas pabota 1. OCHOBEI METOI0B 00pabOTKH 2 6 J1.6 0

Pe3y/IbTaToOB U3MEpeHuH pusnueckux BenuuuH. JlaboparopHas padora 2.
OmnpeneneHne IUIOTHOCTH T MpaBWiIbHON Gopmel. JlabopaTopHas
pabota 3. Onpenenenue yCKOpEHHsI CHUITBI TSHKECTH 110 crioco0y beccenst.
JlaGoparophas pabota 4. OmnpeneneHre MOMEHTa HHEPIIMH MaXOBOTO
KoJleca IMHaMU4YecKuM MeTonoM. JlaboparopHas pabota 5. V3ydeHue
OCHOBHOTO 3aKOHA TMHAMHKH BPAIaTeIFHOTO JBIXEHHS C TOMOIIBIO
MastHuKa Obepbexa /J1ab/

Jlex Mexannueckue Koyedanus 1 BOJIHEI /JIek/ 2 2 0

Cp Mexanuueckue konedaHus 1 BoIHbI /Cp/ 2 48 0

Paznen | Pazpes 2. Mousekyisipuas GpuU3HKa M TEPMOAMHAMUKA




Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 12 0
Jlex Tepmoaunamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomunamuxa /Cp/ 2 16 0
JIab Tepmonunamuka. JlabopatopHas pabota 6. V3mepeHue IITHBI 3ByKOBOI 2 2 JI1.5 0
BOJIHBL,CKOPOCTH 3BYKa U K03 durmenta [lyaccona no ¢a3oBsiMm
cooTHomeHus M. /J1ad/
Pazgen | Pa3zpen 3. DuexTpuyecTBo
Jlex Dnextpocraruka /Jlex/ 2 2 JI1.1 0
Cp Dnextpocraruka /Cp/ 2 24 0
Jlex DnexrpoauHamuka /JIek/ 2 2 0
JIab OnekrpoauHamuka. JlaboparopHas padora 7. UsMepeHue conpoTHBICHUS 2 2 JI2.1 0
METOJIOM YPaBHOBEIIIEHHOTO MOCTHKa /J1ab/
Cp Onexrpoauramuka /Cp/ 2 30 0
Pazpen | Paspen 4. dnekTpomarueTusm
Cp Marnutoctatuka /Cp/ 2 4 JI1.1 0
Jlex MaruuntHas naayknus. Teopust MakcBenia Aiis 3J1€KTPOMarHuTHOTO 2 2 0
ot /JIex/
JIab MaruwuToctatuka. Jlaboparopras pabota 8. Onpenencane 2 2 J2.1 0
TOPU30HTAIBHON COCTABISIIONIEH MarHUTHOTO moJist 3emnu /J1ab/
Cp MarnutHas uanykuus. Teopus MakcBesia 11sl 3l1€KTpOMarHuTHOTO 2 24 0
moist /Cp/
Pazpen | Paspen S. Onruka
Cp Owusnueckas ontuka /Cp/ 2 8 0
Jlek Ksanrosas onrtuxa /JIex/ 2 2 J1.1 0
JIa6 KBanToBas ontuka. Jlabopatopnas pabota 9. OnpezencHue mokasatenei 2 4 JI1.3 0
MIPETIOMIICHUS JKUIKOCTEH ¢ MOMOIIbIo pedpakTomerpa A6Oe.
JIabopaTopHas pabota 10. OnpezneneHue TeMIepaTypsl pacKaIeHHOTO
TeJIa ONTUYECKUM MeTonoM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen Pasjien 6. AtomHas u siiepHas pusnka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 24 0
Cp SAnepnas dusuxa /Cp/ 2 8 J1.2 0
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2 4 1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAYJIST)

Pazmen 1. ®usndeckue 0CHOBHI KIIACCHYCCKON MEXaHUKH

Tema 1.1. Kunematuka

DneMeHThl KHHeMaTHKH. Mozenu B MexaHuke. CucteMa otcueTa. [locTymarenbHOE IBHKESHUE TBEPIOTO Tea. TpaeKkTopus, IJHHA
MyTH, BEKTOp NiepemeneHns. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe u
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

TpI/I 3aKOHa JUHAMHKH Hzrotona. IToHATHS MacChl M CHITBL. BI/I]IBI CHJI B MCXaHUKE: TPCHUSA, YIIPYT'OCTH U TATOTCHUA. I/IMHyJ'H)C TCia.

Wmmynsc cunbl. BHenHNe 1 BHYTpeHHHE CHITBI. 3aKOH COXPAaHEHUS NMITYJIbca MEXaHN9IeCKol cucteMsl. LieHTp mace (meHTp
UHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 JABMKEHHUS.

PaboTa MOCTOSHHOMN M IepeMEHHOM CHITBI. BrIpaskeHHe paOoThl CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTEerpan. MOIIHOCTh. DHEPrHs Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMoIeHcTBrs. KnHeTHaeckas SHepTrus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXPaHEHHSI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoOMEHT HHEPIMU TBEPAOTO Telaa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKU BPAILATEIbHOIO IBUKEHUS TBEPJOTO Te€Ja OTHOCUTENBHO HEIIOABHKHOM OCH. 3aKOH COXPAaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCeMHUPHOTO TsAroreHus. [loTeHIanbpHas SHepris MaTeprUaIbHON TOUKU BO BHEIITHEM CUJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEeHCTBYIOIIEH HAa MATEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXaHUUYECKOM SHEPTHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )xuIKoCTH 1 ra3e. Enqunuips! uamepenus nasienus. 3akonsl [lackans u Apxumena. TeueHnune uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHyinu u cieacrsus u3 Hero. Tedenue Ba3koi sxxuakoctd. @opmynsl Hetorona u
Crokca. Ko puumeHT BI3KOCTH ¥ METOJIBI €T0 ONPEICIICHUSI.

Tema 1.3. Mexanndeckue KoJeOaHMUs X BOJTHBI

I'apmonmdeckue KoaeOaHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebauwnii. [IpyXHHBIH,
(u3nueckuil 1 MaTeMaTUYECKUI MasTHUKY. DHEPrus TapMOHHUYeCcKuX Konebanuil. CloxkeHne rapMOHNYECKHX KolebaHui OTHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

Cro)xeHHs B3aNMHO NTePICHIUKYISIPHBIX Koebanuit. @uryps! Jlnccaxy. 3aTyxaronye 1 BEIHYK/IeHHBIE KoeOanus. PesoHaHc.




BonHoBBIE mponiecchl. MexaHu3M 00pa30BaHUS MEXaHUYIECKUX BOJIH B yIpyroi cpeae. IIpomonsHbIe U MoepeyHble BOTHBL
YpaBHeHue 110ckoi Oeryiei BojaHbl. [JJinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. Monekynspras ¢pu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKast TEOPHS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHre MKT uaeanpHbIx rasos.
Cpensss KHHeTHIecKasi SHePTHst MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIOTHOH TeMITepaTypHl.

DOneMeHTHI cTaTuCTU4ecKoi (pu3uku. 3akoH MakcBema I pacipeesIeHHs. MOJICKYIT H/IealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimana a1 pacnpeienieHHs 4acTHI] BO BHEIIHEM NOTEHIMaIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI! M CpEeHAS JUTMHA CBOOOJHOTO MPOOEra MOJIEKYII.

OmsrtHOe 0o60ocHOBarMe MKT. [Tuddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka

Bayrpennss sneprus. Uuncio creneHel cB000 b MOIEKyIl. 3aKOH PAaBHOMEPHOTO pactpe/ieIeHHs] SHEPIHH MO CTETICHSIM CBOOOBL.
[lepBoe Havano TepMoanHaMHUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCcCHCTeMBl. MossipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Iporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHbli ponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6paTtumelie 1 HeoOpaTtumble Tporiecesl. [{ukr KapHo n ero k.I.a. i uaeansHoro rasa. Bropoe Hagano
TepMoanHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIIKOBAHHE.

Cuuibl ¥ MOTEHIUATIBHAS YHEPTHUs MEKMOJIEKYIIIPHOTO B3auMoAeHCcTBUs. D PEeKTUBHBINA AuaMeTp MoJeKyl. YpaBHeHue Ban-nep-
Baanbca. ®a3ossle nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHUI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMadnBanue. KanmmispHbIe sSBICHNUS.

Paznen 3. DnexrpudecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynmona. Hanps’keHHOCTB M CHIIOBBIE JIMHUH HAPSHKEHHOCTH 3JIEKTPHYECKOTo 1Mois. [IpuHIu cyrepno3nnum
ajeKTpuyecKux nose. Ilpumep pacuera HanpsyKEHHOCTH MOJs, CO37aBaeMO cUCTEMOM 3aps10B. [10TOK BeKTOpa Hallps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cuit 3IeKTPUYECKOTo MO MO TIepeMEeNIeHHIo 3apsiaa. LInpKymsmnus BekTopa HanpspkeHHOCTH. [loTeHIanbHEIi XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnnan 31eKTpU4ecKoro noist. DKBUIOTEHIHATbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIS. DJIEKTPUUECKOe MOJIe B TUAIEeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl nonspusanuu. BekTop nonspusanuu.
ITpOBOTHHKH B JIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTE ITpoBoHIKA. KoHeHcaTops! 1 ux Buabl. @opMyia mIockoro
KoHJeHcaTopa. CriocoObl CoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrHs 31eKTpocTaTndeckoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsina B pa3iuuHblx cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHoH nernu. COonpoTuBICHNE U IPOBOJUMOCTD IPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaGoTa 1 MOIITHOCTB AMTEKTpHUYECcKOTo ToKa. 3akoH J[xoynsa-Jlenna. [Ipasuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarHeTusm

Tewma 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHIIOBBIE TIMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOW XapakTep. 3akoH Ammepa Juis
CHWJIBL, AEUCTBYIOLIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuiio neBoit pyku. MarHuTHbIH MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moJe. [IpuHimn paboTs! anekTpoasurarens. 3akoH bro-Casapa-Jlamaca u ero mpUMEHEHHE K pacueTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

CuJibl B3aMMOJICHCTBHUS TapaJUIeIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM nosie. Cuna
Jlopenna. upkymnsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHoOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosiss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas naaykiusa. Teopus MakcBenia A7t JIeKTPOMarHUTHOTO MO

PaboTa 1o nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM MoJjie. DJIeKTpoMarHuTHas MHAYKIUs. 3akoH Papases U
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [IpaBuno Jlenna. fBnenue camounaykumu. MHIykTHBHOCTH KOHTYpa. DJC
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJie B BelecTBe. TUIlbl MarHeTUKOB (H1a-, mapa- 1 GeppoMarHeTHku), ux pusndeckas npupoaa. HamarHuueHHOCTD.
MarunutHas npoHuiaeMocTs Bemectsa. OcHoBbl Teopuu MakcBesuia. Tok cMelenus. YpaBHeHus: MakcBeia B MHTEIpalbHOM
bopwme.

IonsTre 0 MepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U HHIYKTHBHOE) U ITOJTHOE COIMPOTUBICHUS LETIH IIEPEMEHHOTO
Toka. 3akoH OMa Juid ey NepeMEHHOT0 TOKa. MOIIHOCTh, BhlJiesieMast B LIENH EPEMEHHOTO TOKa.

OeKkTpoMarHUTHBIE KosleOanus. ["apMOHINYECKHe, 3aTyXaroIlie 1 BEIHYKACHHbIe KoieOanus. [loHsTHe 0 pe3oHaHce.
DNEeKTpOMarHuTHBIE BOJIHBI U UX cBoicTBa. [1Ikana 3eKTpOMarHuTHBIX BOJTH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOGCOMIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusnueckuii cMBICI.
SIBneHue monHOro BHyTpeHHero orpakenus. CeeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHu.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300pakeHHH.

BonHoBas anekTpoMarHuTHas Ipupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus nHTepdepeHuun ceeta. Pacuer




unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [1010CH paBHOW TONIKHEI U PaBHOTO HAKIOHA.
Konpua Hetotona. [IpumeHeHre nHTEp(EpeHIINU B HAyKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®penens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHcTBeHHOI pemretke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinegoBaHue CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

IMonsipuzanus cBeta. EcrecTBeHHBIN U NOISpU30BaHHbIN cBeT. 3akoH Mantoca. [lonsipuzanus cBeTa npu OTpaXeHUH U
MPEIOMJIEHUH Ha TPaHULIe ABYX AMAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe mydenpenomienue. [Ipuzma Hukons. [onspouast u
HOJAPHU3AIHOHHBIE IPU3MBIL.

HckyccTBeHHas ontudeckas anuzorponus. Dddextsl Keppa u @apanes. OnTuvecky akTHBHBIC BelecTBa. J(ucmepcus ceera.
DNeMEeHTHI JICKTPOHHON Teopuu nucriepcuu cBera. [lormomenue (abcopOius) ceeta. 3akon byrepa.

Tema 5.2. KBanroBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOCOMIOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
PacnipenienieHre HEpruy B CIieKTpe aOCOIFOTHO YEpHOTO Tea. 3akoH cMeleHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. BHemmHmit pororddext u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITeHHA I BHENTHETO (poTod(hdexTa.
Macca u ummynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeUCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 6. AToMHas U sinepHas GH3UKa

Tema 6.1. CtpoeHue aroma

Mopenu aromoB Tommicona u Pesepdopaa. OMmuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKAaHUS U MOTTIOIIEHHS aTOMOB.
dopmyna Pundepra. Jlunedarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHH.

Bomnna Jlyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOICHHUS
HeompeJeneHHocTel ['eiizeHOepra kak MposiBIeHHE KOPITYCKYIIPHO-BOJIHOBOTO Ayaln3Ma CBOiicTB MaTepuu. BomHoBas dyHKIus 1
€€ CTaTUCTUYECKHUM cMbIcil. YpaBHeHue LlIpéaunrepa i craiuOHapHBIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CnHOBOE KBaHTOBOE uncno. [Ipunnun ITaynu. Pacnpenenenue 31eKTPOHOB IO COCTOSHUSM.
Tema 6.2. SinepHas ¢puzuka

PentreHoBckue criekTpsl. 3akon I'. Mo3nu. [Tornomenne, ClIoHTaHHOE U BBIHY)KACHHOE n3imydeHue. [lonstue 06 onTuuecknx
KBaHTOBBIX TeHepaTopax (ITazepax). Pasmep, cocras u 3apsix aToMHOTO spa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl u
DHEPIUs CBSI3U SIpa.

B3aumoneiicTBie HYKJIOHOB U TIOHATHE O CBOIMCTBAaX U MPUPOJAE sIEPHBIX cuil. Moaenu sapa. PannoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - 1 TaMMa-H3JIydeHUs] aTOMHBIX sep.
IlonsATHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUIAX. MICKycCTBEHHAs palnOAKTUBHOCTS. JleneHue Tsokenblx saep. Llennas
peaxuus genenus. [lonstue o sipepHoit sHepreTuke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBinsieMbIX TEpMOSIEPHBIX
peakuuii. DneMeHTapHble YacTULbL. VX kiaccuduxanys.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

Brmonaenue 1 3amuTa 1a00paTopHBIX padoT
BelInonHeHHEe CaMOCTOSTENBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

OIIK-1: CriocoOeH mpUMEeHSTh eCTECTBCHHOHAYYHbIE H OOICHH)KEHEPHbIE 3HAHMUS, METO/IBI MATEMaTHIECKOTO aHAJIM3a 1
MOJIETTMPOBAHUS B IPO(ECCHOHATIBHON AESTETBHOCTH

1 cemectp

Bompoc Nel

OnummTe, Kak MEHAeTCs INIOTHOCTH Ta3a MpH H3MEHEHUH TeMITepaTypsl U AaBieHns. Kakue ¢pusmdeckne cBOHCTBa ra3a
OIIPEIENIOT €T0 MOBEACHHE B 9THX YCIOBUSIX?

Ortser: [Ipu yBenu4ueHUN TeMIepaTyphl Ta3 pacIIMpsieTcs], YTO MPUBOAUT K YMEHBIIEHHIO ero mioTHocTH. [Ipy noBbIimeHnn
JIABJICHUS r'a3 CKUMACTCS, YBEIIMUMBAs CBOIO INTOTHOCTH. OCHOBHBIE CBOICTBA I'a3a, KOTOPBIE OIPEEISIIOT €ro OBEICHHUE,
BKJTFOYAIOT CPEHIOI0 KHHETHUYECKYIO SHEPTUIO MOJIEKY (TeMIepaTypa) ¥ CHIIy MEeKMOJIEKYIIPHOTO B3aUMOICHCTBHUS (IaBJICHHE).
Bonpoc Ne2

OO0bsicHUTE, OUEMY ITPU JBI)KCHUH CyJJHA Ha IOBOPOTE KOPITYC HAKJIOHSETCS BHYTPb II0OBOPOTa. Kakne CHIIbI BBI3BIBAIOT 3TOT
HAKJIOH M KaK OHM BIIUSIOT HAa YCTOHYMBOCTB CyaHA?

Ortset: HaxiioH xopiryca CyHa BHyTPb IIOBOPOTA BEI3BAH JCHCTBHEM LEHTPOCTPEMUTEIBHBIX CIJI, BOSHUKAIOIIUX MIPH ABMKEHUU
10 KpUBOJIMHEIHOHU TpaekTopuu. Korza cynHo noBopaunBaet, EHTPOCTPEMHUTEIIbHAS CHJIa TSHET €ro K LIEHTPY [10BOPOTa,
3aCTaBISAS KOPITYC HAKIOHATHCS BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCSI CHIIAMH ITaBy9eCTH, JeHCTBYIOIINMH CHU3Y BBEpX,
KOTOPBIC CTPEMATCSI BEPHYTh CYIHO B BEPTHKAIBHOE MOIOXKCHUE. Y CTONYHUBOCTD CyJJHA 3aBHCHT OT COOTHOIICHHS ATHUX CHIL: 9YeM
CHJIbHEE HaKJIOH, TeM 0OJIbIIIe BEPOSITHOCTD OTEPH YCTOWYMBOCTH. BakHbIMU (hakTOpaMHu, BIMSIOLIMMH Ha YCTOHYHNBOCTS,
SBJISIIOTCSI BBICOTA LICHTPa Macc Cy/Ha, JopMa KopILyca U paclpeaesieHue Ipysa.

Bomnpoc Ne3
Kakoii 3aK0H OIHMCHIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaliy Mpy>KUHEI?




a) 3aKOH BCEMHPHOTO TSATOTECHUS
b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta
IIpaBusbHbIi 0TBeT: b) 3akoH ['yka

Bompoc Ned

Kakoe yctpoiicTBO mpeoOpa3yeT MEXaHHYECKYIO SHEPTHIO B DJIEKTPUUECKYIO?
a) JIunamo-marnna

b) Tpaucdopmarop

¢) AKKyMymIsITOp

d) Kongencatop

[IpaBunbHBIi oTBET: a) JlMHAMO-ManIHa

Bonpoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 eppoMarHUTHEIX MaTepHalIOB?
a) BeIcokas 31eKTponpoBOIUMOCTb

b) CriocoOHOCTH COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MarnuTHas mpoOHMIIAEMOCTh

d) Hanmuuume moMeHOB

[IpaBunbsHbIE OTBETHL: b, d

Bompoc Ne6

Kakune BenmM4IMHBI SBISIOTCS OCHOBHBIMH ITapaMETPaMU COCTOSIHHUS TEPMOANHAMUYECKOH CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATENBHOCTD CTAANI JBIKCHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadaIbHOI
CKOPOCTEIO.

L. Teno nBuKeTCs paBHOMEPHO BJOJIb TOPHU3OHTAIBHON OCH.

2. Teno HauMHAET ABUTAThLCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbHOE OBMXKEHUE 3aMEUIAETCSl U3-3a COMPOTUBICHUS BO3IyXa.

IIpaBunbHas nocinenoBarenbHoCcTh: | > 4 — 2 — 3

Bompoc Ne8

VYcraHoBHTE NOCIIEA0BATENBHOCTD JEUCTBUI ITPU U3MEPEHHUH IEKTPUUECKOTO COMTPOTUBIIEHUS PE3UCTOPA METOZOM aMIIEPMETPA U
BOJITMETDA.

1. IToaxmOUYnTh HCTOYHMK IMUTAHUS.

2. V3mepuTh HampsiKeHHE Ha PE3UCTOpe.

3. IonkarounTh PE3UCTOP MOCIEAOBATENBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputs culy TOKa B LEMH.

5. Paccunrtate compotuBieHue mo 3akoHy Oma.

[IpaBunbHas nocnenoBaTeNibHOCTh: | >3 —4 —>2 — 5

Bompoc Ne9

YcTaHoBHUTE COOTBETCTBUE MEXYy GU3MUECKUMH BEJIMUMHAMM U UX CUMBOJIaMH B MexyHapoHoi cucteme eaunull (CH).
®duznyeckasi BeJIMYMHA CumBoa
a)yCmma 1)F

b) PaGora 2) W

¢) MomHocTh 3))P

d) Dnexrpudeckuii 3apsan 4)Q
IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUECKIMU SABICHUSIMHU U YCTPOUCTBAMH, HCIONb3YIOIIUMHE 3TU SIBICHUSL.
du3ndeckoe sIBICHUE VYcerpoiicTBo

a) DIEKTpPOMAarHuTHasi MHAYKLIUS 1) TparchopmaTop

b) ®oTtordpdext 2) ComHeunast Garapes

¢) Pezonanc 3) LC-koHTyp




d) TepmonneKTprUIECTBO 4) Tepmomnapa
IpaBuIbHOE COOTBETCTBHUE:

a)—1)

b) — 2)

¢) —3)

d)—4)

2 cemecTp

Bompoc Nel

OOBsicHUTE, TOYeMy OEIIBIiT CBET IPH MPOXOXKICHUH Yepe3 IPH3MY pasjiaraeTcs Ha ClieKTpaibHbIe IiBeTa. Kakne MprHINIH JIeKaT
B OCHOBE 3TOTO SIBIICHUS?

OrtBert: benblii cBeT mpeacTaBiseT cob60il cMech BceX BUAUMBIX LIBETOB CIIEKTpa. [Ipu MpOX0okIeHUN Yepe3 MPU3MY CBET
HPEIOMIIAETCS M3-3a Pa3INYHON CKOPOCTH PAaCPOCTPAHEHHUS KaXI0T0 IBETa B MaTepualle MPU3MBbL. DTO SIBICHUE U3BECTHO KaK
qucnepcus cBera. PazinuuHble JUIMHBI BOJIH CBETA IPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO IPUBOIUT K UX Pa3JeIeHUIO U
00pa30BaHMIO PaJyry IBETOB.

Bonpoc Ne2

OmnumuTe Tporece pafioaKTHBHOTO pachaga U 0OBsICHUTE, KaKHe BUABI PAANOAKTHBHOTO paclajia CymecTByoT. Kakue mpomaykTs
00pa3yroTcs B pe3yinbTaTe KaXa0ro Buja pacnajaa’?

OrtBet: PanroakTHBHBIN pacna — 3TO IPOILIECC CaMOIIPOU3BOIBHOTO IPEBPAILCHHS HECTAOMIBHBIX SIJIEP B CTAOMIIBHBIC ITyTEM
BBIOpOCA HIIEMEHTAPHBIX YAaCTHI] HIIM TaMMa-u3IydeHns. CyIecTBYIOT TPH OCHOBHBIX THIIA PAIHOAKTHBHOTO pacnajia: anbda-
pacman, 6era-pacmaj U raMMa-u3irydeHue. Anbda-pacnan IPUBOIUT K 0OPa30BAHUIO HOBOTO 3JIEMEHTA C MEHBIITHM aTOMHBIM
YHCIIOM M yMEHBLICHHEM YHcia HeHTpoHOB. bera-pacna BkitodaeT TpaHchopMaLiio HEHTPOHa B IPOTOH WIIM NPOTOHA B HEHTPOH
C BBIJICTICHHEM TIO3UTPOHA WITH AJIEKTPOHA COOTBETCTBEHHO. ["aMMa-H3ITyde e — 3TO BBIACIECHHE SHEPTUH B BHJE (POTOHOB
BBICOKOM 3HEprur 0e3 N3MEHEHHs COCTaBa Apa.

Bompoc Ne3

Kaxkoii 3 nmepednciIeHHbIX 3JIEMEHTOB 00J1ajaeT HanOOJIbIIei aTOMHOM Maccoii?
a) Bogopon

b) I'enwmid

¢) Yrunepon

d) XKeneso

IIpaBusbHblii oTBeT: d) XKemneso

Bompoc Ned

Kakoii mpubop ncnomnp3yercs A HaOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

) ONeKTPOHHBIH MIKPOCKOII

d) Pagnonokatop

[IpaBuIbHBII OTBET: ¢) DNEKTPOHHBIA MUKPOCKOI

Bonpoc Ne5

Kakue 13 nmepedncaeHHbIX YCTPOMCTB UCTIONB3YIOT IPHHIIUITEI ONITHKA?
a) Jlazepsl

b) Pagapsr

¢) Teneckorbl

d) doTokamepsr

IIpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kaxwe 13 mepeuncIeHHbIX YaCTHI] yIaCTBYIOT B SIIEPHBIX pPEaKusix?
a) DINeKTPOHBI

b) ITpoToHs!

¢) Heiitponst

d) ITosutpons

IIpaBusbHBIE OTBETHL: b, C

Bonpoc Ne7

YcTaHOBHTE PaBIIIBHYIO MTOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM Pay’>KHOTO CIIEKTpa:
1. benplii cBeT momnagaer Ha MOBEPXHOCTH BOABI.

2. CBeT NpesioMIIIeTCs U OTPAXKASTCS BHYTPH Karlld BOJBI.

3. CBeT BBIXOAMT W3 KAIJIM M Pa3jiaraeTcs Ha OTJENbHbIC 1IBETA.

4. UenoBek BUAUT pamyry.

[IpaBuiibHas IOCTIENOBATENBHOCTD: | — 2 — 3 — 4

Bompoc Ne8
YcranoBure IMOCJIE€A0BATEIILHOCTD 3TAIIOB AACPHOTO ACTICHUA:




BricBOOOXKIEHHE YHEPTUH.

3axBaT HEHTpPOHA SIPOM.

Pacmag simpa Ha JBe 9acTy.

. O06pa3oBaHHEe HOBBIX HEHTPOHOB.
IIpaBusbHas nOCHEN0BATENBHOCTD: 2 — 3 — 4 — 1

BN =

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXK/Y BUAAMH PAIMOAKTUBHOTO PAclaaa i 00pa3yrOIMMHUCS YaCTHI[AMU:
Bun pacnana OOGpa3syromuecs: 4acTUIIbI

a) Anbda-pacman 1) Io3utpon

b) bera-pacmag 2) Anbpa-uactuna

¢) N'amma-nznydenue 3) DneKTpoH

d) Bera-mumoc-pacnan 4) 'amma-hotoH
IIpaBuIbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d—1)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH SABICHISAMH 1 IPAMEPAMHU HX HCIIOJIB30BAHHMS:
DU3UUECKOE SABICHUE IIpumep ucnonb3oBaHus

a) udpaxmus ceera 1) CD/DVD-npourpsiBaTeiib

b) SAnepusrit cuaTe3 2) ComHie

¢) PagnoakTuBHEIA pacmaz 3) ATOMHAs 3IEKTPOCTAHII
d) ®nyopecuenuus 4) JIIOMHUHECHEHTHBIE JIAMIIBI
I[TpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) — 2)

c) —3)

d)—4)

6.4. Meronmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHuBaHUuA

MeTtoauka OoLeHKHU JIabOpaTOPHBIX PaboT

CTyIeHT NOIKEH BBITIOJIHUTD U 3alllUTHTh BCE JJA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IPOTPAMMO JUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3AMIUIIIEHHON IPH YCIOBUH YAOBICTBOPUTEIFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1aOOPaTOPHOM MPAKTHKyME, a TAKKEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

Metoauka 3a4eTa 0 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMAaTHYECKOH paboThl CTyEHTa B TEUCHHUE CEMECTpa.

MerTouKa OLICHKH 3K3aMeHa 0 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOT0 MaTepHuania -
TEpMHHBI, OTIPEIEIICHNUS, 3aKOHBI.

B pamxax TeopeTndeckoi 9acTi 00yJaromuics, Ui KayKI0To 3a1aHus, (POPMYIUPYeT MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbI BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTUHE NPEJCTaBISAET 3a1a4H, HAIIPABJICHHbIE Ha BBISIBICHUE BO3MOKHOCTH MPAKTUYECKOTO
MPUMEHEHNS KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIOIHEHUS TEOPETHUECKON U MPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xopo1wo) 75+84 Bce 3apanus BBINOIHEHB! B COOTBETCTBUM € TPEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JIOCTATOYHOM JJIs1 001Iero (PyHKIIMOHUPOBAHUS CHCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3K3aMEeH BRICTABIIACTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx ImpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

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

7.1 Pexomenayemasi JutepaTypa




7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

Tpodumona Tancus
MBanoBHa

Kypc ¢usuku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEILl. By30B

Mocksa: Akagemust, 2010

JI1.2 | BukynoB Cranucnas
Buxroposuy,
Tpeiakuna Enena

TpanueBHa

Ddu3zmKa: 33]a49n [T CAMOCTOSIT. PEIICHUs JJIsI CTY/ICHTOB BCEX CIIEIl.
04. 1 3204. (popM 00ydeHHsI

Hosocubupck: HI'ABT,
2011

JI1.3 | CurumoB Brnagucias
HBanoBuy,
IIporononosa Huna

ITaBnoBHa

Onruka. ®usuka aToma: 1ad0paTOPHBIA MPAKTHKYM M0 (HU3UKE

Hosocubupck: CI'YBT,
2016

JI1.4 |Buxkynos C. B.,
Curumos B. 1.,

Tpeiakuna E. T.

®usnka: cOOpHUK 3a7ay

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, fxoBnes
Brnagumup
Huxomaesuu,
CurumoB Buagucias
MBanoBu4, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukomnaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hPM3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Huxurenko AHaTomuit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

JlabopaTOpHBII MPaKTHKYM I10 MEXaHHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. lonoIHUTeIbLHAS JINTepaTypa

ABTOpBI, COCTaBUTETHN

3arnaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIi MPAaKTUKYM IO (u3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
¥ IPOME)KYTOUHON aTTECTALUH

AymutopHas nocka; Kommiekr ydeOHoi wmebenw; JlaGopaTopHbBle CTeHIBI: YHHBEpCAIBbHBIN
CTeHA «3aKOHBl MOCTOSHHOTO ToKa», 6 mT.; JlabopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro monst 3emu, 4 mT. OmnpesnelicHUEe YCKOPEHUS
CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe Kojieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHOWICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexTpou3sMepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYMCIICHUSI HOTPEITHOCTEH H3MEPEHHH, 6 INT.

JlabopaTtopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kowmmurekt yweOHoit MeOenm; JlaGopatopHsle ycraHOBKH: OmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOsSHHA JHH3BL, OnpeneneHue Mmokas3aTels IPeIOMICHHS KXHIKOCTEH ¢

MIPOBEICHUS nabopaTopHbIX | HOMoLIbI0  pedpakTomerpa AOOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  [TOMOIIU

3aHATUH mudpaknuoHHON pemeTkn; OnpenelieHHe KOHICHTPAIMH CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumetpa, 2 wmT.; OmpeneneHue TeMrepaTypbl packain€éHHoro Tena; lccnemoBanue
JIMHEWYaToro CIeKTpa BOAOPOa M ONpeIeeHus MOCTOsIHHOM Punbepra

YuebHas ayAUTOPHS i | AyoutopHast nocka; Komruiekt ydueGHON Mmebenu; MynbTuMenniitHoe o0OpYHOBaHUE: MPOEKTOP

IIPOBEJIEHHUs TEKYIIEro KOHTPOJISA
U IIPOMEXKYTOYHOHU aTTECTALUH

(cranoHapHbIi), 3KkpaH (cTanuoHapHslit), [TK (mepenocHoi)




