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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
KU3HU

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 | Uadopmarika

2.1.3 | Xumus

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauecTByoLiee:

2.2.1 | Merpomnorus, CTaHAApTU3ANNSA U CEPTUPUKAIHS

2.2.2 [ O01mmas 31eKTPOTEXHHUKA 1 MIEKTPOHUKA

2.2.3 | CtpouTenbHBIE MAIIMHEI X 000py/IOBaHHE

2.2.4 | Texunueckass MEXaHHKa

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

OIIK-2: Cnioco0eH pemiaTh 3aia4M NpogeccuoOHANbHOI 1esITeIbHOCTH HA OCHOBE MCIO0JIb30BAHHUS TEOPETUYECKUX U
NMPAKTHYECKHX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK

OIIK-2.1: Pemenue 3a1a4 npogecCHOHaIbHOM AESTENIFHOCTH C IPIMEHCHHEM MaTeMaTHIECKOT0 alllapaTa aHaTuTHIEeCKOH
TEOMEeTPHH, IHHEHHOH anreOpsl, uddhepeHIHaTbHOTO M HHTETPATBHOTO HCUHCIICHAS

OIIK-2.2: Penienue 3a1a4 npodecCUOHATEHON JISATENILHOCTH HAa OCHOBE 0a30BBIX (PU3UIECKUX 3aKOHOB

OIIK-2.3: Pemenue 3aga4 npoQecCHOHANBHOMN AeITEIFHOCTH Ha OCHOBE 0a30BBIX XUMHUYECKHUX 3aKOHOB

OIIK-2.4: OnpeneneHue XapaKTePUCTHK XUMUIECKOTO Tpoliecca (SIBICHHU ), XapaKTEPHOTO I 00bEKTOB MPOeCCHOHATBHOM
JIESITEITHHOCTH, Ha OCHOBE dKCIIEPHUMEHTAIILHBIX UCCIICIOBAHUI

OIIK-2.5: OmpexneneHne XapaKTepUCTHK (QU3MUECKOTO Tpoliecca (SBICHHNS ), XapaKTePHOTO JUIT 00BEKTOB MPO(ECCHOHATEHOMH
JACATCIBHOCTH, Ha OCHOBE TCOPETUIECKOTO (BKCHepI/IMCHTaJILHOFO) HUCCIICAOBAHUA

OIIK-2.6: Pemenne HHXEHEPHO-TEOMETPUIECKUX 3a/1a4 IpadHuecKUMH CIIocobamu

OIIK-2.7: Br10op pac4eTHBIX 3aBUCHMOCTEH JUTA PEIICHHMs 3a/1a4 MPOpeCcCHOHATBHON IEsTENFHOCTH, OCHOBAaHHBIX Ha 3aKOHAX
JIBVDKEHVSI M PABHOBECHSI KHIKOCTEH, SKCTIEPUMEHTATLHBIX UCCIIETOBAHUSIX

OIIK-2.8: Be100Op pacyeTHBIX 3aBUCUMOCTEH JJIs1 peIIeHs 3a1a9 POo(eCcCHOHAILHON e TENIHOCTH, OCHOBaHHBIX Ha 3aKOHAX
MEXaHUYECKOTO JIBUKEHUS U B3aUMOJEUCTBUS MaTepUaIbHbIX TEJ, MEXaHUUECKHUX CUCTEM

OIIK-2.9: Bei6op MeTOAOB pacueTa KOHCTPYKIHA, UX 3JIEMEHTOB (JeTajei) Ha IPOYHOCTb, KECTKOCTh, YCTOWUUBOCTD, KOJIeOaHHs
NPH ACHCTBUY CTATUYECKUX M TUHAMUYECKUX HArpy30K, YCTaHOBJICHHE (PU3NKOMEXaHUUECKUX XapaKTEPUCTHK MaTepHaJIOB

OIIK-2.10: Bei6op MeTomoB onpe/eicHUs] BHYTPEHHHUX YCHIMN B QJIEMEHTaX CHCTEMBI M [IEpEMEIICHHUH €€ OTIeIBHBIX TOYCK,
YCTaHOBJIEHHE YCTIOBHH IIPOYHOCTH, JKECTKOCTH, YCTOHYMBOCTH M KOJIEOaHMH CHCTEMBI, TIOX00p CEYEHUH OTACNBHBIX 3JIEMEHTOB
KOHCTPYKIHA, HEOOXOAMMBIX ISl HAAEKHON pabOThI COOPYKEHHUS U 00ECTIeYNBAIOLINX MUHUMAIIBHBIE 3aTPaThl MATEPHAIIOB

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH

3.1 (3HaTh:

3.2 | YMeTh:

3.3 | Bragern:




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
Jlex Hunamuka /JIex/ 2 2 JI1.1 0
Cp Kunemaruka. Tunamuka /Cp/ 2 12 0
Jlab JIP 1. Onpenenenue IIOTHOCTH TeJ MpaBUIbHON Gopmbl. JIP2. 2 2 JI1.6 0
OnpeneneHre YCKOPEHUs CHIIBI TshKECTH 1o crioco0y beccens. JIP 3.
W3yueHne 0OCHOBHOTO 3aKOHA JMHAMHUKH BPAIIATEIHLHOTO JIBIKEHHUS C
nomoibio MastHHKa O6epOexa /J1ab/
Jlex Mexanunueckue konebanus 1 BoJHbI /JIek/ 2 2 0
Cp Mexanuueckue konebaHus u BoaHbI /Cp/ 2 16 0
Paszmen | Pa3gen 2. MoJiekyasipHasi pU3MKa M TePMOJIUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 12 0
Jlex Tepmoanaamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomuaamuxa /Cp/ 2 16 0
Jla6 Tepmoaunamuka. JIP4. V3mepenue miHbI 3ByKOBOM BOJIHBIL,CKOPOCTH 2 2 JIL.S 0
3ByKa U ko3¢ dunuenta [lyaccona mo $hazoBsIM cooTHOIIEHUsIM. /J1ab/
Pazgen | Paspen 3. DiekTpuyecTBO
Jlex Onextpoctaruka /JIex/ 2 2 J1.1 0
Cp Onextpoctaruka /Cp/ 2 24 0
Jlex OnextpoauHamuka /Jlex/ 2 2 0
JIab JIP5. M3MmepeHue cONpOTUBIIEHUS METOJOM YPaBHOBEIIEHHOIO 2 2 J12.1 0
moctuka /J1ab/
Cp OnexkrpoauHamuka /Cp/ 2 30 0
Pazgen | Pa3spen 4. DiekTpoMarseTusm
Cp Marnutoctaruka /Cp/ 2 4 JI1.1 0
Jlex MarnutHas uanykuus. Teopus MakcBesia 1j1st 31€KTpOMarHuTHOTO 2 2 0
monst /JIex/
Jla6 JIP 6. OnipeeneHne ropu30HTAIBHON COCTABIISIONIEH MAarHUTHOTO TTOJIS 2 2 JI2.1 0
3emmm /J1a6/
Cp MarnutHas uanykuus. Teopus MakcBesia 11sl 31€KTpOMarHuTHOIO 2 24 0
nonst /Cp/
Pasnen | Pasmen 5. Onruka
Cp Ousnueckas ontuka /Cp/ 2 8 0
Jlex KganToBas ontuka /JIex/ 2 2 J1.1 0
JIab JIP7. OnpeneneHue noxasarenei IpeIoMICHHS KUIKOCTEH C MOMOIIBIO 2 4 J1.3 0
pedpakromerpa Ad6e. JIP8. OmpenencHue TeMiepaTypbl pacKaJICHHOTO
TeJa ONTHYECKUM MeTozioM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen | Pa3spen 6. ATomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 24 0
Cp Snepuas ¢pusuka /Cp/ 2 8 J1.2 0
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 J1.4 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTH! KUHeMaTHKU. Mozenu B MmexaHuke. CucteMa otcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpackTopus, AI1Ha
MyTH, BeKTOp mepeMenieHus. CKOpocTh ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIC paJuyca-BeKTopa o BpemeHu. HopmanbHOE U
TaHTCHIMAJIbHOE YeKopeHus. Kitaccnukanus BUIOB ABHKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl ¥ cuilbl. Buibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOTeHU. MMITynbc Tena.

Wmmnynsc cunbl. BHelHUe U BHYTpeHHHE CUIIbI. 3aKOH COXPaHEHUs UMITy/Ibca MeXaHn4ecKkoi cucteMsl. LieHTp macc (ueHTp
MHEPLUH) MEXaHUYECKOM CHCTEMBI M 3aKOH €T0 JABU)KEHHUS.

PaboTa mocTOSHHON M IepeMeHHOH CHIIBI. BrIpaxkeHHe paboTHI CHITBI depe3 KPUBOJIMHEHHBINH HHTErpajl. MOITHOCTE. JHEPrHus Kak
YHHUBEpCaIbHas Mepa Pa3IU4HbIX (OPM ABMKEHHMS U B3auMoaecTBrs. KuHeTHueckas SHeprust MeXaHU4eCKON CUCTEMBI. 3aKOH
COXpaHEHMsI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YNIPYIUX U HEYNPYTHUX Tel.




MoOMEHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema lllTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE IMHAMUKYU BPAIIATEIbHOTO ABMKEHUS TBEPAOTO TeIa OTHOCUTENBHO HEMOABIKHOM OCH. 3aKOH COXPaHEHUS] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTHIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHast YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JeHCTBYIOIIEH Ha MAaTePUANbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOI SHEPIHU U €ro CBsI3b C OHOPOAHOCTHIO BPEMEHH.
JlaBnenue B xUAKOCTH U raze. EnnHuie! u3Mepenus aasneHus. 3akonsl [lackana u Apxumena. TedeHnue nneanbHON )KUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUe bepHymu u cienctus us Hero. TedeHue Bs3koi xxugkocti. @opmynsl HeioToHa 1
Croxkca. Ko GpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMoHMUeckne KomebaHus 1 UX XapakTepucTHky. [luddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKuHHBIH,
(u3mUecKkuii 1 MaTeMaTHIECKUH MasSTHUKHA. DHEPIUs TapMOHHYIECKUX KoieOanuid. CloxeHHe TapMOHIUYECKHUX KoJieOaHuil 0THOTO
HaIpaBJeHUs U OAMHAKOBOM yacToThl. buenue.

Cro)xeHus B3aMMHO NMEPIEHANKYIAPHBIX Konebanuil. Gurypsl JInccaxy. 3aTyxaromue 1 BbIHYXKIEHHbIE KoneOaHus. PesoHaHc.
BosHOBEIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpYroi cpene. IIpomonsHbIe U monepeyHble BOTHBL.
YpaBHEHHE IIOCKOH Oeryiei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. MomnekynsipHast GU3UKa ¥ TepMOANHAMUKA

Tema 2.1. MonekynsipHO-KHUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsist KHHETHYECKast SHEPTUst MOJIEKYJ. MOJIeKyIsIpHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIepaTyphl.

ONeMeHTHI CTaTUCTHYECKOH (m3uKH. 3akoH MakcBema A pacipeieNICHNs MOJIKYIT HAEaNbHOTO I'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonbpliMaHa U1 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpegHee Yuciao
CTOJIKHOBEHUIT ¥ CpeIHSAs JUIMHA CBOOOJHOTO ITPpoOera MoJIeKyIl.

OmnsrtHOe o6ocHOBarMe MKT. [Tuddy3ust, TeruionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Hucno cteneneit cBo60abI MOIeKyl. 3aKOH PAaBHOMEPHOT'0 PacHpeieNIeHUsl SJHEPTUH MO CTETEeHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTH MJEAIBHOI0 ra3a oT Bua mpouecca. [IpuMeHeHne nepBoro Hayaaa TEPMOAUHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uis naeanbsHoro rasa. Bropoe Havano
TepMoAMHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cuutel ¥ TOTEHIIATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoaeiicTBI. D dexTHBHEIN qrameTp MoJeKyl. YpaBHeHne BaH-nep-
Baannca. dazoBslie nepexonst 1 u 2 poga. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BemecTa. IToBepxHocTHOE HaTskeHUe. CvadnBaHue. KanunispHele siBIeHUS.

Pa3nen 3. DnexrpudecTBo

Tema 3.1. DaexTpocraTuka

3axoH Kynona. HanpsiKeHHOCTb M CHIIOBBIE JTMHUU HAIPSHXKEHHOCTH JIEKTPUYECKOro nouis. [IpuHuun cyneprnosuuuu
aneKkTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTHU IO, CO34aBAEMOM cUcTeMOH 3apa0B. II0TOK BEKTOpa HaNps>KEHHOCTH
anexTpuueckoro nona. Teopema Octporpaackoro-I'aycca

Pa6oTa cui anexkTpuuecKoro nos no nepemMenieHuo 3apsaaa. Lupkynamnus BeKTopa HanpsKeHHOCTH. [loTeHnnanbHbli XapakTep
3JIEKTPOCTaTUUECKOro nojs. [ToreHnman 3ekTpudeckoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAMpPSHKEHHOCTHIO TOJIS. DNEeKTPHUUEcKoe MojIe B JUINEKTpUKaxX. THITbI AUAIEKTPUKOB. Buas! monspusanuu. Bektop monspusanun.
ITpoBOIHUKHY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHcaTrops! v ux Buabl. DopMysa MiI0CcKoro
KoHJeHcaTopa. CIIocoObI cCoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPIus IEKTPOoCcTaTHIecKoro moist. O0bEMHas IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMHKA

IMTocTostHHBIN dnekTpuYecKkuil TOK. Buipl HocuTenel 3apsaaa B pasnuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3/1C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacdeT conpoTuBIeHUN NIPYU PA3IMYHBIX BUJAX COEIUHEHUN.

Pa6oTa 1 MOIIHOCTB AMeKTpUUecKkoro Toka. 3akoH Jxoyns-Jlenna. [Ipasuna Kupxroda u npuMeHeHne UxX K pacueTy
Pa3BETBIEHHBIX LIENEH.

Paznen 4. DnexTpoMarHeTusm

Tema 4.1 MaruurocraTika

Marnutnoe none. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. IIpaBuno neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM nose. [Ipunnun pa6oTs! snekrpoasurarens. 3akoH buo-Casapa-Jlannaca 1 ero npUMeHEHUE K pacueTy MarHUTHBIX
noJei (IpsIMOro U KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlIeIbHbIX TOKOB. 3aKOHBI AMIiepa. JIBH:keHUE 3apsyKEHHBIX YaCTULl B MATHUTHOM nose. Cuna
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noiHoro tToka. MarHutTHoe moJjie cojieHouaa 1 Topouaa. [10ToK BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenou.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseiia 11 3J€KTPOMarHUTHOTO OIS

Paborta o mepeMenieHnIo NpoBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM I0Jie. DJEeKTPOMAarHUTHas MHIYKIMsA. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIsnenune camonHaykiuu. MHIyKTHBHOCTH KOHTYpa. 3J1C
caMOMHIyKIuU. B3auMHas MHIYKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHETHKOB (J1a-, Hapa- U (peppOMarHeTHKy), uX (pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas npoHuIaeMocThb BemecTBa. OcHOBHI Teopun MaxkcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETPalbHOM




tbopme.

[TonsiTie 0 nepeMeHHOM ToKe. OMUYeCKOe, peakTHBHOE (EMKOCTHOE M MHIYKTHBHOE) M MOJHOE COMPOTUBIICHHUS LIEIIH EPEMEHHOTO
Toka. 3axkoH OMma IJI eI IEPEMEHHOI'0 TOKa. 1\/[OHIHOCTB7 BbIACIIACMA B ICTIM ICPEMCHHOT' O TOKaA.

OnexTpoMarHuTHBIC Konebanus. ["apMOHIUECKHE, 3aTyXaroIie 1 BEIHYKACHHbIEe KoaeOanus. IlorsTie 0 pe3oHaHce.
3J’leKTpOMaFHI/ITHbI€ BOJIHBI U MX cBoMcTBa. IlIkana DJICKTPOMArHUTHBIX BOJIH.

Paspmen 5. Ontuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBnieHUE TIOTHOTO BHYTpeHHeTOo oTpakeHns. CeroBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonxkwue nua3b1. @opMmyna uH3EL [locTpoeHue H300paKeHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTtons! HabmoneHus nHTepdepeniu ceera. Pacuer
uaTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepEepeHINN B HAyKe U TEXHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®penens. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha mpocTpaHcTBeHHOM pentetke. @opmyna Bynbsa-bparra. Pertrenorpadudeckoe muccinegoBanue CTpyKTyphl
kpuctamioB. [TonsTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa npu OTPaKEHUHU U
MPEeIOMJIEHUH Ha TPaHULE IBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas anuzoTponus. Dddexts! Keppa u @apanes. OnTudecky akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JJICKTPOHHOI TeopHH aucnepcuu ceera. [lornomenue (adbcopOums) ceera. 3akon Byrepa.

Tewma 5.2. KBanToBas ontuka

TemnoBoe U3ITydeHNE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrddexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEITHETO (hoTodddekra.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN NEHCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHast U siiepHas pu3nKa

Tema 6.1. Ctpoenue atoma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupraeckne 3aKOHOMEPHOCTH B CIICKTPaX UCITYCKAaHHS U MOTJIOMIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitinst. OnbITHOe 060CHOBaHME KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHOBast hyHKITUS U
ee craTucTuuecKuil cmeici. YpasHeHue IlIpénunrepa ans craMoOHapHBIX COCTOSHUN.

IMoctynars! bopa. BopoBckas Teopust aToMa BOJOPOJIa U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 31eKTPOHOB IO COCTOSIHUSIM.
Tema 6.2. Snepras pusnka

PentrenoBckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3IydeHue. [loHsTue 06 onTuyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIUs CBSI3U A1pa.

BsanmMonelicTBUe HYKJIIOHOB U IIOHATHE O CBOWCTBAX U IPUPOAE AACPHBIX CUl. Monenu sapa. PaquoakTUBHOE U3IIy4eHHUE U €T0
BHJIbI. 3aKOH PaJIM0aKTUBHOTO pacrnajia. 3aKOHOMEPHOCTH M IIPOMCXOXkKIeHNE anb(a, O0era - 1 raMMa-U3JIydeHHUs aTOMHBIX si/iep.
IToHsATHE O AAEPHBIX PEAKLUAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHas paluOoaKTUBHOCTb. JleneHue Tsxenbix saep. Lennas
peakmust geneHus. IloraTHe o sipepHoi SHepreTuke. Peakiust CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepPMOSIEPHBIX
peakuuid. DneMeHTapHble YacTHLBL. VX kinaccuduxanys.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImoHeHMe U 3a1uTa 1ab0opaTopHBIX padoT
BrimonHeHue caMOCTOSATENBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

OIIK-2: CriocobeH pemiath 3aaa4u mpohecCHOHANBHOM AeITETbHOCTH Ha OCHOBE MCITOJIL30BAHUSA TEOPETHUCCKUX M MIPAKTHIECKUX
OCHOB €CTECTBEHHBIX U TEXHUYECKHUX HAYK
1 gacTh

Bompoc Nel

OnumuTe, Kak MEHSETCSI IVIOTHOCTD T'a3a PY U3MEHEHUH TEMITepaTyphl U JaBieHus. Kakue (pu3ndeckue cBoicTBa rasa
OTIPENIENISAIOT €T0 MOBEJCHNE B OTHX YCIOBUAX?

Ortget: [Ipu yBennueHHU TeMIIEpaTyphl ra3 paclupseTcs, YTO MPUBOAUT K YMECHBIICHHIO €r0 IIOTHOCTH. [Ipy MOBBIICHHN




JIABIICHUS ra3 COKUMAETCs, yBEIMUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOICTBA I'a3a, KOTOPBIE OMPEEISIOT ero IMOBeACHNUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHYECKYIO SHEPTUIO MOJICKYJI (TeMIlepaTypa) U CHILy MEXMOJIEKYIIIPHOTO B3aUMOJCHCTBHS (1aBlICHHUE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY IIPH ABIDKCHUH Cy/IHA HA MOBOPOTE KOPILyC HAKIOHSAETCSA BHYTPh MMOBOPOTa. Kakue CHIbI BRI3BIBAIOT ATOT
HaKJIOH M KaK OHH BIIUSIOT Ha YCTOHYMBOCTD CyaHa?

Ortset: Hakion kopryca cyaHa BHyTpbh HOBOPOTA BBI3BaH JEHCTBHEM LIEHTPOCTPEMHUTEINILHBIX CHII, BOSHUKAIOIIUX P JIBI)KCHUH
10 KPUBOIMHEWHOH TpaekTopuu. Korma cyqHO moBopadmBaeT, HEHTPOCTPEMHUTENbHAS CHJIa TSHET €ro K IIEHTPY ITOBOPOTAa,
3aCTaBIIsAs KOPITYC HAKJIOHATHCSA BHYTPh. JTOT HAKJIOH KOMIIEHCHPYETCS CHIaMU IUIaBY4eCTH, ACHCTBYIOIIMHU CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTh CYJHO B BEPTUKAJIBHOE MOJNIOKEHHE. Y CTOHYNBOCTD Cy/IHA 3aBUCUT OT COOTHOLIEHHS STHX CHJI: YEM
CHIIbHEE HAKIIOH, TeM OOJIBIIe BEPOSITHOCTD IOTEPH YCTOWYNBOCTH. BakHBIMU (haKTOpamMH, BIUAIOIINME Ha YCTOHIHBOCTD,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, opMa KopIryca U pacipeaeieHue Tpys3a.

Bormpoc Ne3

Kaxkoif 3aK0H ONMCHIBAET 3aBUCHMOCTb CHIIBI YIIPYTOCTH OT Ae(OPMAIHHN TIPYKUHBI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta

IIpaBusbHbIif 0TBeT: b) 3akoH ['yka

Bompoc Ned

Kakoe yctpoiicTBO mpeoOpa3yeT MEXaHHYECKYIO SHEPTHIO B DJIEKTPUIECKYIO?
a) Jlunamo-marmnnHa

b) Tpaucdopmarop

¢) AKKyMyTISTOp

d) Kongencatop

[IpaBunbHbIi 0TBET: a) JlMHAMO-ManIHa

Bonpoc Ne5

Kakue n3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 (eppoMarHUTHEIX MaTepHalIOB?
a) BeIcokas 31eKTponpoBOIMMOCTb

b) CriocoOHOCTE COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MarHuTHast mpoOHULIAEMOCTh

d) Hanmuuue moMeHOB

IIpaBunbsHbIE OTBETHL: b, d

Bompoc Ne6

Kakne BenmM4IMHBI SBISIOTCS OCHOBHBIMH ITapaMETPaMU COCTOSIHUS TEPMOANHAMUYECKOH CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

Bonpoc Ne7

YcTaHOBHTE MPABIIIBHYIO MTOCIEIOBATENEHOCT CTAAUN ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBEHO ¢ HEKOTOPOH HaYaIbHOM
CKOPOCTBIO.

1. Teno ABMXKETCSI paBHOMEPHO BJIOJIb TOPU3OHTAJIBLHON OCH.

2. Teno HaunHaeT ABUraThCs MOJ JNEHCTBHEM CHJIBI TSHKECTH.

3. Teno KOCTUrIO NOBEPXHOCTH 3EMIIU.

4. l'opu3oHTanbHOE ABMKEHUE 3aMEIICTCS M3-3a2 CONMPOTUBIICHHUS BO3JyXa.

IIpaBunpHas nocinenoBarenbHoCcTh: | > 4 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD JEUCTBUI ITPU U3MEPEHHUH IEKTPUUECKOTO COMTPOTUBIIEHUS PE3UCTOPA METOZIOM aMIIEPMETPA U
BOJITMETDA.

1. IToaxmOUYnTh HCTOYHHUK IMUTAHUS.

2. V3mMepuTh HampspKEHUE HA PE3UCTOpE.

3. IonkarounTh PE3UCTOP MOCIEAOBATENBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputs culy TOKa B LEMH.

5. Paccunrtate compotuBieHue 1o 3akoHy Oma.

[IpaBunbHas nocnenoBaTeNibHOCTh: | >3 54 —2 — 5

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PH3HUSCKUMH BEIMIMHAMK U MX CHMBOJIaMH B MexnyHapoHoi cucteme eauuutl (CH).
dusnyeckast BeJIUYNHA CuMBOII

a)yCmma 1)F

b) PaGora 2) W




¢) MomHocTtb 3)P

d) DrexTpuyeckuii 3apsi 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (GU3HUSCKUMU SBICHUAMH U YCTPOWCTBAMH, HCIIONB3YIOIINMH 3TH SBJICHHS.

dusnyeckoe sSBICHUE VYerpoiicTBo

a) DJIEeKTpOMarHuTHas WHAYKLIUS 1) Tpanchopmatop

b) ®otosdpdekt 2) ComHeuHast 6arapes

c¢) Pezonanc 3) LC-xoHTYp

d) TepModIEKTPHIECTBO 4) Tepmomnapa

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d)—4)

2 yacTh

Bonpoc Nel

OO0BscHUTE, TOUeMy OelIblii CBET PU MPOXOXKICHUN Yepe3 IPU3MY paslaraeTcs Ha clieKTpaibHble [[BeTa. Kakue npuHIMITEL 1exat
B OCHOBE 3TOT'O SIBJICHUA?

OtBert: benblii cBeT mpeacTaBisieT co00i cMeCh BceX BUAUMBIX IIBETOB CIIEKTpa. [Ipu MpoX0xIeHUH Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a PA3IMYHON CKOPOCTH PACIPOCTPAHEHUS KaXKA0TO LIBETa B MaTepuaie Mpru3Mbl. JTO SIBIEHHE U3BECTHO Kak
Jucnepcus cBera. PaziauyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO NPUBOAUT K UX Pa3eNeHUIO U
00pa30BaHMIO PaIyTH IIBETOB.

Bompoc Ne2

OnumuTe Tporece paIuoaKTHBHOTO pacnaga u 0OBsICHUTE, KaKHe BUABI PaARO0aKTHBHOTO paciiajia CyImecTBYOT. Kakue mpoaykTsl
00pa3yroTcs B pe3yibTaTe KaXKIoro BUIa pacmana’?

OrtseT: PagroakTuBHBIN pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAIlCHUS] HECTAOUNIBHBIX sIep B CTAOUIbHBIE ITyTEM
BBIOpOCA JIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA PaMOaKTHBHOTO pacraja: aibda-
pacman, 6era-pacmaj U raMMa-u3iIydeHue. Anbda-pacnan IpUBOIUT K 00Pa30BAHUIO HOBOTO 3JEMEHTa ¢ MEHBIITMM aTOMHBIM
YHCJIOM M yMEHBIICHUEM YHCIa HeITpoHOB. bera-pacnan BiitodaeT TpaHC(hOpPMAIUIO HEHTPOHA B IPOTOH MITH IIPOTOHA B HEUTPOH
C BBIJICJICHUEM ITO3UTPOHA HJIN 3JIEKTPOHA COOTBETCTBEHHO. | aMMa-H31Ty4eHne — 3TO BBIICIICHIE SHEPIHHU B BUAE (POTOHOB
BBICOKOM 3HEpruu 0e3 M3MEHEHHs COCTaBa spa.

Bompoc Ne3

Kakoii 13 mepeunciieHHbIX JIEMEHTOB 00J1a1aeT HauOOIbINei AaTOMHOW Maccoi?
a) Bomopon

b) Tennii

¢) Yriepon

d) XKeneso

IIpaBunsHeni otBeT: d) XKeneszo

Bompoc Ne4

Kaxkoit mpubop ucronp3yercs A HaOMIoAeHNS 3a ITOBEICHNEM MUKPOYACTHUII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) [{uknoTpoH

¢) DIEKTPOHHBIA MUKPOCKOI

d) Pagmonoxarop

IIpaBUIIbHBIA OTBET: ¢) DNEKTPOHHBIH MUKPOCKOIT

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX yCTPOICTB UCIONB3YIOT IPUHIUIBI ONTHKH?
a) Jlazepsl

b) Pamaper

¢) Teneckormnbl

d) ®oTokamepsl

[TpaBuibHBIC OTBETHL: a, ¢, d

Bompoc Ne6

Kakue u3 nepeynciieHHbIX YaCTUIl y4acTBYIOT B SAEPHBIX PEaKIMsIX?
a) DIEKTPOHBI

b) IMpoTons!

c¢) Heiirponst




d) ITosutponsr
I[IpaBuIBHBIC OTBETHL: b, C

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MTOCIIEIOBATEIBHOCTE COOBITHI IPH 00PAa30BaHUH PALY’KHOTO CHIEKTpA!
1. Benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMiIsieTcs 1 OTPakaeTcss BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM U Pa3/laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT Pajyry.

ITpaBunbHas nocnenoBarenbHOCTh: 1| -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENBHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BricBOOOXKIEHNE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEX/IY BUIAMH PAAHOAaKTHBHOTO paciiaia ¥ 00pa3yronMMIUCs JaCTUIIAMH:
Bun pacnana OO6pasyromuecs 4acTHIBI

a) Anbda-pacran 1) [Mo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3nydenue 3) OnexTpoH

d) bera-muttoc-pacnan 4) I'amma-otoH

ITpaBuIBHOE COOTBETCTBHUE:

2) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXIY (PM3UUECKUMU SBJICHUSIMHU U IPUMEPAMU UX HCIIOIb30BAHMS:
DU3NUECKOE SIBICHUE IIpumep ucnonb3oBaHus

a) dudpakmus ceera 1) CD/DVD-npourpsiarens

b) Snepusiii cunte3 2) ComHile

¢) PanqnoakTuBHBIN pacnan 3) AtoMHas 3I€KTpOCTaHLUs
d) ®nyopecuennus  4) JlIOMUHECHIEHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

MeToauka OIeHKH JIaOOpaTOPHBIX PaboT

CTyIeHT MO/DKSH BBITIOHUTE U 3aIIUTUTH BCE JIAOOPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC TIPOrPAMMOM THCIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEJICHHBIX B KOHIIE KXK/I0H PabOTh! B TaDOPATOPHOM MPAKTHKYME, 4 TAK)KE BBITOIHEHUS TECTOBBIX 33aHUi 10 TeMe
paboThI HAa YCMOTPEHHUE TIPETIOIaBaTeINeH.

MeToauka 3ayera Mo JUCIUIIIMHE
3ayer 1Mo JAUCIHUIIIIMHC BBICTABJIACTCS 110 pE3yIbTaTaM CHCTEMATHYCCKOM pa6OTBI CTYACHTA B TCUCHUC CEMECTpPaA.

MerToauKa OLIEHKH 3K3aMeHa MO JUCIUIINHE

Teopernueckast yacTh 3K3aMeHa 10 JUCIUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOH/ICHHOT0 MaTepHaa -
TE€PMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHuecKoi yacTu 0O0ydaromuiics, Ui KaKaA0ro 3a1aHus, (GOpMyIUpyeT IPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHue CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUHUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa [0 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAIIPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTHYECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNIBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPSOOBaHUIMH.

5 (oTaM4HO) >85 Bce 3amaHus BBIMONHEHB B COOTBETCTBHH C TPEOOBAHUAMH, B MOJHOM 00beMe U 0e3 OlIHOOK.




4 (xoporo) 75+84 Bce 3amaHust BBIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSAMHU, B 00BEME AOCTATOUHOM IS OOIIETO
(DYHKIIMOHUPOBAHHS CUCTEMBI MJIM BBIITOJIHEHO JIBa 33/IaHUs B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO He MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI
2 (HeyaOBJIETBOPUTEIHHO) <50 Brinonneno MeHee ABYX 3aJlaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6am 3a 3k3aMeH BEICTABIISETCS 110 OIIEHKE Xy/IIeH JacTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEeXH. CIIel. By30B Mocksa: Axagemus, 2010
MBanoBHa
JI1.2 | BukynoB CtaHucnas Du3MKa: 3a1a4u A5l CAMOCTOAT. PEILICHHS JIsl CTYJEHTOB BCEX CIIELL. HoBocubupck: HI'ABT,
Buxtoposuy, 04Y. 1 3204. (hopM 00ydeHHs 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA IPAaKTUKYM 1O QU3HKe HoBocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.4 |Buxynos C. B., ®duznka: cOOpHHK 33134 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.
JI1.5 |Hwuxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019
Brnagumup
Huxomnaesuu,

CurnmoB Bianucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JI1.6 | Huxutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBieB 2018
Buagumup
Huxonaesuu,

CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpaauit JlabopaTopHBIi MPAaKTUKYM O (pr3nke. DNEeKTPHIECTBO, MATHETU3M Hosocubupck: HI'ABT,

Bacunbesny, 2002

CuHiokoB Muxaui

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue Ob6opynoBaHue

YuebHas ayIUTOPHS quis | AynutopHas nmocka; Komrurekt ydueOHONM MeOenmu; JlabGopaTopHbIe CTEHIBI: YHHBEpCATBHBIA
MPOBENEHHST TEKYIIETO0 KOHTPOJS | CTeHA «3aKoHBl TOCTOSHHOTO Toka», 6 mir.; Jlaboparopnas ycrtanoBka: OmpeneneHnue
U TIPOMEXKYTOYHON aTTeCTalUH TOPU3OHTAIBHOH COCTaBMIAOMIEN MarHUTHOro mois 3emiau, 4 mr. OmpeaeneHHe YCKOPEHHs
CHITBI TSDKECTH TI0 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Onpenenenue  ckopocTH 3Byka; OrmpeneneHue  OTHOLICHMSA — TEIIOEMKOCTEH, 2  INT.;
JlaboparopHoe ob6opynoBanue: Habop »snekTpou3MepHTENnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS TS BBIYUCIICHUS OTPEITHOCTEH H3MEPEHHH, 6 INT.

JlabopaTtopust ontuku u (usuku | AyantopHas nocka; Komriekt ydeOHOM MeGenm; JlaGoparopHsle ycraHOBKH: OmpejerncHue
aToma - ydeOHas aymIuTOpHs IS | TTTaBHOrO (OKYCHOTO paccTosHHS JHH3EL, OIpeneneHue IMoKas3aTels IPeOMIICHHS XUIKOCTEH ¢




IIPOBEIEHUS 1a00PaTOPHBIX
3aHATUI

momMomblo  peppakromerpa A66e; OmpeneneHue [UIMHBI BOMHBI  Jlazepa IIPU  HMOMOIIU
audpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHbIX pPacTBOPOB C HOMOIIBIO
caxapuMmeTpa, 2 mr.; OmnpeneneHne TeMIepaTypbl packanéHHoro Tenma; VccienoBaHue
JIMHEIYaTOro CIeKTpa BOJOPOA U ONMPEeNICHHs ITIOCTOSHHOI Punbepra

YuebOnas ayUTOPHs IS
MIPOBEIEHHS TEKYIIEr0 KOHTPOJIS
Y TIPOMEKYTOYHOHN aTTeCTaIH

AynuropHast nocka; Komruiekt ydeGHOM meOenu; MynbTuMeaniiHoe 00OpYHOBaHUE: MPOEKTOP
(cTaumoHapHbIii), 3kpaH (craumroHapHsIii), I[TIK (mepeHocHoit)




