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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
Ay TOPHbIC 3aHATUS 74 dK3aMeH 2
caMmocTosTeNbHast pabora 136
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |16 |16 |44 |44
JlabopaTopHbie 14 (14 |16 [16 |30 |30
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 142 |32 (32 |74 |74
KonrakrtHast pabota |44 |44 (36 [36 |80 |80
Cam. pabota 64 |64 |72 |72 |136|136
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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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
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | I'mapaBnuka

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 | dunocodus

2.2.4 [ O0mmas 31eKTPOTEXHHUKA M MIEKTPOHUKA

2.2.5 | OcHOBBI T€OTEXHUKH

2.2.6 | Texunueckass MEXaHHKa

2.2.7 | O0muit Kypc 6€CHHIOTHBIX TPAHCIOPTHBIX CUCTEM

2.2.8 [ O6mmit kypc GECTIMIOTHBIX TPAHCIOPTHBIX CHCTEM

3. KOMIIETEHIIMA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

YK-1: Cnocoden OCYyHIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(I)OpMal.ll/II/I, NPUMEHATH CHCTEMHBIH MOAXO0/ s

pelIeHUus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymmecTBisieT MOUCK W CHHTE3 MOTydeHHOI nHpOpMauy A1 PEelIeHHs IIOCTABICHHBIX 33139

VK-1.2: IIpoBOoAUT KPUTHUUECKUI aHAIN3 HHPOPMALIUH [IPU PELICHUH MTOCTABICHHBIX 33124

YK-1.3: HpI/IMeHHeT CHCTEMHBIM MOAXO IS PCHICHHUS ITOCTABJICHHBIX 3a1a4

OIIK-1: Cnioco6en pemiaTh 3a1a4u NPo¢ecCHOHAIBHOM 1eATETbHOCTH HA OCHOBE HCIO0JIb30BAHUS TEOPETHYECKUX U
NPAKTHYeCKHX OCHOB €CTeCTBEHHBIX U TEXHHYECKHX HAYK, 2 TAK)Ke MaTeMATHYeCKOI0 anmnapara

OIIK-1.1: ®opmynupyeT 3a1a4u IPOPECCHOHATEHON ACATSIIEHOCTH ¢ YIETOM TEOPETHUSCKUX M MPAKTUICCKUX OCHOB
€CTECTBEHHBIX HAyK

B pe3yiibTaTe 0OCBOCHUSA AUCHUIIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

3.1 (3HaTh:

3.1.1 | - ¢u3Hueckre OCHOBBI MEXaHUKHY;

3.1.2 | - oCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHUil 1 BOJH, KBAHTOBOU
(bu3uKK, MONIEKYISIPHON (PU3UKH U TEPMOAMHAMHUKH, ONITUKU, aTOMHOU U AAepHON (DU3UKHY;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHHA B (pU3HKeE.

3.2 | YmeTs:

3.2.1 | ucrronp30BaTh GU3WIECKUE 3aKOHBI TIPH aHAIH3E U PEIICHUHN POoOIeM PO eCcCHOHATBHOMN e TeIFHOCTH

3.3 | Bmagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEJCHUN
(U3HYECKOr0 KCIIEPIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOIY JISA)

Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Hacosn | Jlutepatypa
3aHATUS / Kypc

pllo
AroT

Paznen | Pasmen 1. OcHOBBI MEXaHUKH




Jlex Kunemaruka /JIex/ JI1.1J11.4
Cp Kunemaruka noctynarenbHOI0 ¥ BpalaTeIbHOrO JBUKEHUS 8 JI1.4
MaTepHalbHON TOUKH U TBepaoro Tena. /Cp/
JIab OCHOBBI METOJIOB 00PaOOTKH PE3yabTATOB U3MEPEHUH HU3NIECKUX 2 JI1.4 J11.6
BenmurH. OmpeeneHre IUIOTHOCTH TeJl MPaBUiIbHOM hopmbl.  /J1ab/
Jlex Junamuka /Jlex/ 4 JI1.1J11.4
JIa6 OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 110 crioco0y beccernst. 4 JI1.4J11.6
OnpezneneHrne MOMEHTA HHEPLIUU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTooM. V3ydyeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIaTeILHOTO
JIBYDKEHISI ¢ TIOMONIbI0 MasiTHuka O6epOexa. /J1ab/
Cp JuHamuka noctynaTeNnbHOro NBHKeHHs TeJ. OCHOBHBIE TEOPEMBI 1 8 JI1.4
3aKOHBI. J[MHaMyKa BpaliaTeIbHOTO JABHKECHUS TBepIoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlex MexaHnuueckue KoneOaHus U BOJIHBI /JIek/ JI1.1J11.4
Cp Tl'apmonnueckue konebanus. 3aryxaromue konebdanus. ClioxxeHue 8 JI1.4 J11.6
konebanuii /Cp/
Pazpen | Paspen 2. OcHOBBI MOJIEKY/ISIDHON (PU3NKH
Jlek MonekynsapHO-KHHeTHYecKas Teopust /JIex/ 4 JIT.1J11.4
Cp MounekynspHo-kuHeTn4eckas reopus OCHOBHOE ypaBHEHHE 6 JI1.4
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIEMEHTHI
craructuku Maxcsesuia u bonbimana. /Cp/
Jlex OcHOBBI TepMOAMHAMUKH /Jlex/ JI1.1J11.4
JIab W3mMepenue ITHBI 3BYKOBOW BOJHBL,CKOPOCTH 3BYKa M KO QHIIMEHTa 2 JI1.4 JI1.5
Ilyaccona mo ($a30BbIM coOTHOIICHUAM. OpeieicHie OTHONICHHUS
VIENBHBIX TETIOEMKOCTEH BO3/TyXa, U3MEPEHHBIX MPH MOCTOSHHOM
JIaBIICHUH U TIOCTOSITHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJAMHAMUKHI. AHAN3 IEPBOTO ¥ BTOPOTO HAYal 6 JI1.4
TepMoauHaMuKkH. TernoBbie Manuubl /Cp/
Paznen | Pa3zgen 3. DuekTpomMarHeTusm
Jlex OnexrpocTatuka /Jlek/ 2 JI1.1 J11.4
JIab HccnenoBanue 31eKTpOCTaTUUYECKOTO 1ostst. OnpeneneHue eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOZIOM OAJITMCTHIECKOTO TajbBaHoMeTpa /J1ad/
Cp OnekTpocraTrueckoe none. HanpsokenHocTs u noreniuan. [puanun 8 JI1.4
cynepnosunuu. Ilpumenenue teopemsl I'aycca nist pacuera
JIEKTPUYCCKUX MOJIEH. DIEKTPOEMKOCTh YeHHEHHOTO IIPOBOHUKA U
IJIOCKOTO KOHJIEHCAaTOopa. DHEPrHs dIIeKTpocTaTiHueckoro moss /Cp/
Jlex OnekrpoauHamuka /Jlex/ JI1.1J11.4
JIa6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHIE YIEIBHOTO COMTPOTHUBICHUS 2 JI1.4J12.1
npoBoxHUKA. /J1ab/
Cp Ilocrosianblii ToK. 3akoHbl OMa. K.I1./I. nCTOYHMKA IOCTOSHHOTO 6 JI1.4
Toka /Cp/
Jlex MaruuTtocTatika. MarautHas uHAyKuus /JIex/ 6 JI1.1J11.4
Cp MarunuTtHoe none. 3akoHsl Ammnepa, buo — CaBapa — Jlamnaca v moJgHoOro 6 1.4
Toka. Cuna Jlopenna. J[BmkeHue 3apsHkeHHBIX YaCTHIL B MATHUTHOM
mone /Cp/
J1ab Omnpenenenne rOpU30HTAIBLHON COCTABIISAIONICH HAMIPSHKEHHOCTH 2 JI1.4
MarHuTHOro noJjist 3emiu. /J1ab/
Cp MarnutHas uaaykuus. Teopus MakcBena. SIBieHre 3JeKTpOMarHiTHOR 8 1.4
nHayKiud. CaMOMHIYKIHS. THIYKTHBHOCTD. DKCTPATOKH 3aMBIKAHUS H
Ppa3MBIKaHUS dIEKTpHUecKoi 1ierr. KoebaTenbHbIi KOHTYD.
OnexTpoMarHutHbele konebanus /Cp/
UKP 3amura naboparopHsix padot /MKP/ 2 1.4
Pazgen | Paszgen 4. OnTuka
Jlex ®dusnyeckas ontuka /JIex/ 6 JI1.1 J11.4
Cp OCHOBHBIE 3aKOHBI TeOMeTpHUecKoil onTuku. MHTepdepeHus u 20 1.4
mudpaxius cBeta. [Tomsipusarus ceeta /Cp/
JIa6 OnpeeneHne ri1aBHOro (OKYCHOTO pacCTOSHUS JUH3. OnpeencHue 8 JI1.2 J11.4
TOKa3aTesIel PETOMIICHHS KHUIKOCTEH ¢ TOMOIIBIO pepaKkToMeTpa
A66e. OmpeneneHne AIUHBI BOJHBI H3IYYSHUS Ja3epa IpH MOMOIIN
IUpakIuOHHOHN perieTku. /J1ab/
Jlex KBanToBas ontuka /JIex/ 6 JI1.1J11.4




Cp KBanToBas ontuka 3aKOHBI TEIIOBOTO U3IydeHHs U potodddexra /Cp/ 2 18 1.4 0

JIab Omnpexenenue TeMnepaTypbl pacKaIeHHOTO TeJla ONTHIECKUM 2 4 JI1.2 J11.4 0
meronoMm. /JIa6/
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 2 J1.4 0
Paznen | Pa3zmen 5. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1J11.4 0
Cp Crpoenue aroma KBaHTOBasi mpupo/ia cBETa U BOJIHOBBIE CBOMCTBA 2 18 1.4 0
qactur /Cp/
Jla6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 4 JI1.4 JI1.5 0

HccnenoBanne CieKTpOB UCITyCKaHUSI BOJOPO/IA H OTIPEIeIICHUE
noctostHHoM Punoepra /J1ab/

Jlex SnepHas pusuka /Jex/ 2 2 J1.1J11.4 0
Cp SnepHas ¢pu3uka 3aKOH PaJHOaKTUBHOTO pacnajaa. SaepHoie 2 16 JI1.4 J11.5 0
peakuun /Cp/
HKP 3amiura JlabopaTtopHbix padot /MKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI MeXaHUKU

Tema 1.1. KunemaTuka

OnemeHTHI kKMHEMaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [loctynarensHoe ABMKEHHE TBEpAOTo Tena. TpaekTopus, AJIHMHA
IIyTH, BEKTOp nepemerieHus. CKOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHus. Kiaccugukanus BUIOB ABIKEHHS.

Tema 1.2. Ilunamuka

Tpu 3akona nuHamuku Hetotona. IToHATHS Macchl ¥ cHiIbl. BUibI CHIT B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHHs. MMmynbc Tena.
Wmmynsce crnbl. BHeNHUe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHHIecKoi cucteMsl. LleHTp Macc (meHTp
UHEPLUH) MEXaHIMUYECKOH CHCTEMBI U 3aKOH €T0 ABMKEHHS.

PaboTa MOCTOSHHOMN M IEpEMEHHOM CHITbL. BrIpaskeHrne paOoThl CHIIbI Yepe3 KPUBOIMHEHHBIH HHTerpan. MOITHOCTh. DHEPrHs Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS M B3aNMOIeHcTBrA. KnHeTHaeckas SHepTrusl MeXaHHIeCKO CHCTEMBI. 3aKOH
COXPaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE IMHAMUKH BPAIIATEIbHOIO ABMKEHHS TBEPJOT0 TEa OTHOCHTENILHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCeMHUPHOTO TsAroreHus. [loTeHIanbHast SHePris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEeHCTBYIOIIEH HAa MATEPUANIbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )kuIKOCTH U ra3e. EquHuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM )KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiu u cinencrsus us Hero. TeyeHnue Ba3koi sxuaxoctd. @opmynsl HetoTona u
Croxca. KoaddumeHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojaeOaHus ¥ BOJIHbI

T'apmoHmYeckue Kone0aHus 1 UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebarwnit. [IpyXxnHHBIH,
(u3nueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYEeCKuX Koiaebanuil. ClioxeHne rapMOHHUECKUX KoJeOaHUit OMHOTO
HAalpaBJIeHHs U OJJMHAKOBOH 4acToThl. bueHue.

Cro)xeHHs B3aNMHO MTEPICHINKYIIPHBIX Koebannid. @urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHBIE KoiaeOanus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHu3M 00pa30BaHMS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpomonsHbIe U MoNepeyHbIe BOTHBL.
YpaBHeHue 110ckoi Oeryiiei BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3nen 2. OCHOBBI MOJICKYISIPHOH (DH3UKH

Tema 2.1. MoneKkynspHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanpHbIX rasos.
CpenHsst KHHETHYIecKasi SHePTHst MOJIEKyIT. MoJeKyIsIpHO-KHHETHIECKOE TOJKOBaHNE aOCOTIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNs MOJIKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 11 pacnipeeeHus YacTHI] BO BHEIITHEM NTOTEeHIUAIbHOM none. CpegHee yuciao
CTOJIKHOBEHHI! ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmnsrtHOe 0o6ocHOBarMe MKT. [Tnddy3us, TermonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHAa.

Tema 2.2. TepmoanHamuka

Buytpennsist sHeprus. Uuncno creneneil cBo60b MoseKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Havaso TepMouHaMHKH. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCcTs MaKpocHcTeMbl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTU MJEAIBHOI0 ra3a oT Buja npouecca. [IpuMenenne nepBoro Hayana TEPMOAUHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpoueccsl. Lukin KapHo n ero k... 1uis naeansHoro rasa. Bropoe Hagano
TepMoarHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cuutbl ¥ MOTEHIIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHCcTBUL. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue BaH-nep-
Baanbca. ®azosble nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHUI
BeecTBa. IloBepxHocTHOE HaTsbKeHUe. CMauuBaHue. KanwuisipHble sIBISCHUS.




Pa3nmen 3. DnekTpomMarueTusM

Tewma 3.1. DaexTpocraTuka

3axoH Kynona. HanpsKeHHOCTb M CHUIIOBBIE JIMHUU HAIIPSKEHHOCTH 3JIeKTpuueckoro nosst. [lpunnun cynepnosunuu
aeKkTpuueckux nonei. IIpuMep pacuera HaNpsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoi 3aps10B. II0TOK BekTOpa HalpsSKEHHOCTU
anexTpuueckoro nona. Teopema Octporpaackoro-I'aycca

Pa6oTa cui anexkTpuuecKoro noss no nepeMenieHuo 3apsaaa. Lupkynamnus BeKkTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep
3JIEKTPOCTATUUECKOro nojsl. [ToTeHnman 3ekTpudeckoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAIPSHKEHHOCTHIO TOJIS. DNEeKTPUUECKOe MoJIe B JUAIEeKTPUKaxX. THIIBI AUIEKTPUKOB. Buas! nomspusanuu. BekTop nomspusanuu.
ITpoBOTHUKHY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHncarops! v ux Buabl. opmysa miI0ckoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPIUs IEKTPOoCTaTHIecKoro moist. O0bEMHAs IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMHKA

ITocTostHHBIN dneKkTpuYecKuil TOK. Buipl HocuTenel 3apsaa B pasnuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3/1C
UCTOYHUKA TOKa. 3akoH OMa As1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacyeT conpoTuBIeHUN NIPYU PA3IMYHBIX BUJAX COEIUHEHUM.

Pabota 1 MommHOCTb 3sekTprueckoro Toka. 3akoH [xoynsa-Jlenna. [Ipasuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosst. CUIoBble IMHUM MarHUTHOTO T0JISL, €r0 BUXPEBOi XxapakTep. 3akoH AMrepa 1t
CHJIBI, JIEUCTBYIOIEH HA MPOBOTHUK ¢ TOKOM. IIpaBuno neBoit pyku. MarHuTHbIil MOMEHT KOHTypa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaelbHbIX TOKOB. 3aKoHbI AMIepa. J{BHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bekropa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nonss B. Ilotok Bekropa B yepes conenoun.

Tema 3.4. MarautHas unaykuus. Teopust Makcsenia

Pa6oTa o nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akon dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHeprun. Ilpasuno Jlenua. fIpnenue camouHaykiuu. MHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3anmHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETHUKOB (Iua-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamaraumyeHHocTh. MarHuTHas IpoHUIIaeMOCTh BetiecTBa. OCHOBBI Teopun Makceiuia. Tok cMeneHus.
VYpaBHenus MakcBesuia B HTerpainbHoi popme.IloHsATHE 0 IepeMeHHOM Toke. OMHYECKOe, peakKTHBHOE (EMKOCTHOE U
WHIYKTHBHOE) ¥ IOJTHOE COPOTHUBIICHHS IIETTH IePEeMEHHOT0 ToKa. 3akoH OMa JUIs ey IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEIH IIEPEMEHHOTO TOKa.

DneKTpoMarHuTHbIE Konebanus. ['apMoHnUeckue, 3aTyxaromue U BIHYXKIeHHbIE Kosiebanus. [loHsTie o pe3oHaHce.
OJeKTpOMarHuTHHIE BOJIHBL U UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeHus. VX hu3uaeckuii CMBICI.
SIBneHue MOIHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [ToctpoeHne n3o0paxxeHuit.
Tonkue nunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHunu ceera. Pacuer
unTepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IIeHKaX. [10710Ckl paBHOHM TONIIMHBI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Ipurnun INoiirenca-®Openens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHmue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadpun.

ITonspusanus ceera. EcTecTBEHHBIN U OJIAPpU30BaHHbIN cBEeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBI.

HckyccTBeHHas ontrdeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndecky akTHBHBIE BemlecTBa. Jlucmepcus cera.
DOneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiis) cera. 3akoH byrepa.

Tema 4.2. KBanToBas onTHkKa

TemnoBoe M3IIyueHUE U €T0 XapaKTEePUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-[[xuHca.

SBnenue poroaddexra. Buenrauit Gporodpdexr u ero 3akonsl. oToHsl. YpaBHeHHe DiHIITeHHA I BHEIIHETO (GoToddheKTa.
Macca n ummnyinsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMIT JEHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu atromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPAX HUCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTHHHA.

Bounna JIyu ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemecTBa. COOTHOLICHUS
HeonpezenieHHocTel ['eli3enbepra kak NposiBIeHHE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBON MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.




Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Moaznu. [ornomieHne, CHOHTaHHOE U BBIHYKJEHHOE n3nydenue. ITonarie 06 ontHueckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsig aToMHOTO siipa. MaccoBoe n 3apsnoBoe uucia. Jleekt maccsl u
SHEprus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U IOHATUE O CBOMCTBAX U MPUPOJIE SIEPHBIX cul. Moaenu siapa. PannoaxkrusHoe
U3Ty4eHHE U ero BUJIBL. 3aKOH PaJlMOaKTUBHOIO pacnaja. 3aKOHOMEPHOCTH U IPOUCXOXKIeHHE anb(a, OeTa - U raMMa-H3IIydeHus
aToMHBIX sifep.IloHATHE 0 AAEpHBIX peakHAX U UX OCHOBHBIX THNAX. McKyccTBeHHas palioaKTUBHOCTD. [leJIeHUe TSKEbIX sEp.
Hennas peakiust genenus. [lorsaTue o smepHOit SHepreTrke. Peakiis cuHTe3a aTOMHBIX saep. [Ipodiema ynpaBmseMbIx
TEPMOSAEPHBIX peakIuii. DneMeHTapHble 9acTuIbl. Mx knaccuduxamus.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BrimonHeHve 1 3amuTa 1adopaTopHbIX padoT
BrinonHeHne caMoCTOSATENBHBIX PadoOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

VK-1: CriocobGeH oCyIecTBIISTh TOUCK, KPUTHYECKUH aHaIN3 U CUHTE3 HH(OPMALNK, TPUMEHSTh CUCTEMHBIN MOAXO JUIS
pemIeHus MOCTAaBICHHBIX 3a1a4

1 cemectp

OTKpBITBIE BOIPOCHI

Bomnpoc Nel

[ToueMy ckopocCTh aIeHUS T B BaKyyMe HE 3aBHCHT OT UX Macchl? ONHIINTe, KaKue CHIIBI IEHCTBYIOT Ha TeJo, KOTJa OHO TaJaeT,
M KaK 9TH CWJIBI BIMSIOT HA YCKOPEHHUE Tela.

Ortsetr: CKOpPOCTH NaJICHUSI TEN B BaKyyMe He 3aBUCUT OT UX Macchl OJlaroiapsi 3akoHy BCeMHUpHOTo TsiroteHust Herorona. CornacHo
3TOMY 3aKOHY, CHJIa TSDKECTU JEHCTBYET Ha BCE Tella OJMHAKOBO, IPONOPLHOHANBHO UX Macce. OIHAKO, TOCKOIBKY Macca TaKkKe
oIpezenseT HHEPTHOCT Tela (CONPOTHBIECHHE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCTIBITHIBACT TEI0, OKAa3hIBACTCS
MOCTOSIHHBIM U HE 3aBUCSIINM OT Macchl. OCHOBHBIC CHJIBI, ICHCTBYIONIME Ha MAAIOIIEe TEJI0, — ITO CHIIA TSHKECTH
COIPOTHUBIICHUE CPebI (B CITydae OTCYTCTBHS CpPeIlbl, KaK B BakyyMme). B BakyyMe cOlpoTHBIICHHE OTCYTCTBYET, U CJMHCTBEHHBIM
(hakTOpOM OCTaeTCs TPaBUTAIMSA, KOTOpask yCKOPSIET BCE TeJla OMUHAKOBO.

Bompoc No2

OO0BscHUTE, TOYEMY BO3yX B KOMHATE HMEET ITOCTOSIHHYIO TEMITEPATypy, XOTs TeMITEpaTypa CTeH KOMHATHI MOKET MEHAThCs. UTo
MPOUCXOJUT C SHEPTHEN MOJIEeKyN Bo3ayxa?

Ortgert: TeMmeparypa Bo3ayxa B KOMHATE IOAICPKUBACTCS IIOCTOSIHHOM OJlaroapsi mporeccy Teruonepeiayi MexIy BO3LYyXOM H
creHamu. Koryia cTeHBI HarpeBarOTCS MITH OXJIAXKIAIOTCSI, OHHU IIEpeIaroT TEIUIO BO3AYXY, KOTOPHIH, B CBOIO OYepeb, paclpeaeisieT
9Ty SHEPTHIO Cpel CBOUX MoJieKyin. OHaKo nu3-3a 00IbIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH TIEPEMENTNBATELCS, N3MEHEHHUS
TEMIIEPATyPhI CTCH HE MPHUBOIAT K 3HAYMTEIILHBIM U3MCHCHUSM TEMIIEPATyphl BO3IyXa B [IEJIOM. DHEPTHsi MOJIEKY BO3yXa
nepepacipeaeNseTcs TakuM 00pa3oM, 94TO CPEIHsIs KHHETHIECKasi SHEPTHs MOJICKYIT (KOTOpasi OIpeessieT TEMIIEpaTypy) OCTaeTcs
MPaKTUIECKA HEM3MEHHOH.

3aKpbIThIC BOMPOCHI C OJHUM IIPABUIIBHBIM OTBETOM

Bomnpoc Ne3

Kaxoii 3akoH onMchIBaeT B3aUMOJEICTBHIE JBYX TEJ, HAXOSAIIUXCS MO/ 1eHCTBUEM CUJIBI TSHKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3ax0H BCeMUPHOTO TATOTEHHS

[TpaBuibHBIi 0TBET: d) 3aKOH BCEeMUPHOTO TATOTEHUS

Bomnpoc Ned

Kakoe ycTpoiicTBO HCTIONB3YeTCs 715l U3MEPEHUS CUJIBI TOKA B DJIEKTPUYECKOH Lenu?
a) Amniepmetp

b) BoasTmeTp

c) Ommertp

d) I'anpBaHOMETp

ITpaBUIIBHEIN OTBET: a) AMIIEpMETP

3aKpLITbIe BOIIPOCHI ¢ HECKOJILKUMU MTPAaBUIIbHBIMU OTBETAMHU

Bompoc No5

Kakue u3 nepedncieHHbIX (PakTOpOB BIHSIOT HA COCTOSTHUE BellecTBa (ra3000pa3Hoe, )KHUIKOe, TBepnoe)?
a) Temneparypa

b) laBnenue




¢) Oovem

d) Monspuas macca

¢) Cria mpUTSHKSHUS] MEXKITy MOJICKYJIaMH
f) Xummnueckuii coctas

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kakue npuOops! HCHIONIB3YIOTCA T U3MEPEHUS YEKTPHUECKUX BEIHIHH?
a) Amnepmerp

b) BoasTmeTp

c¢) Tepmometp

d) Manomertp

e) Ommerp

f) Bapomerp

IIpaBusibHBIE OTBETHL: @, b, €

Bompocs! Ha ycTaHOBJIEHHE TOCIEI0BATEIEHOCTH

Bomnpoc Ne7

YcraHOBHUTE NPaBUIIBHYIO MOCIIEIOBATEIBHOCTD STAIIOB JBI)KEHUS TeJa, OPOIICHHOTO BEPTHUKAIBLHO BBEPX.
Teno mocTuraeT MakKCUMaJbHON BBICOTHI.

Teno HauMHAET ABMKEHHE BBEPX.

Teno nBIKETCS BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

Temno Bo3BpamaeTrcst B ICXOAHYIO TOUKY.

HpaBI/IHLHaH IOCIEN0BATENIbHOCTE: 2 -3 — 1 —>4 — 5

PN

Bompoc Ne§

YcTaHOBHTE PaBIWIIBHYIO MTOCIIEIOBATEIILHOCTD MPOIECCOB, MPOUCXOSIINX PU paboTe TpaHCcPopMaTopa.
MarauTHbIM IOTOK U3MEHSAETCS.

Bropuunas 0OMOTKa reHepupyeT JIEKTPUIECKUN TOK.

BropuyHas 0OMOTKa MOTyJaeT MepeMEHHBIN TOK.

Bo BropmuHoit odMoTke Bo3HMKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MIEPBUYHYIO OOMOTKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENBHOCTE: S —»> 1 -4 — 2 — 3

DR =

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy PU3MUECKUMH BEIMIMHAMHE U MX OMPEICTICHUSIMHU.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHHE

b) Cuna 2) BenmuuHa, XapakTepu3yromas JIBHKEHUE Tena

c) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) CxopocThb 4) V3MeHeHre TIOJIOKEHUS Tejla OTHOCUTEIBHO BPEMEHHU
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bormpoc Nel0

YcTaHOBHATE COOTBETCTBHE MCKIY (1)I/ISI/I‘JCCKI/IMI/I BCJIMYMHAMHU U UX CANMHHUIAMH U3MCPCHUA B Me)x)lyHaponHoﬁ CHUCTEMC CIIMHUIL

(CH).

dusnyeckad BeIuUnHA Enununa uzmepenus
a) DIeKTPUYECKUM 3apsiy 1) Kynon

b) HanpspkeHHOCTS 2mekTpudeckoro nomst 2) Heroron/Kymon
c) IoTeHmman 3MeKTPUIECKOTO MO 3) BonsT
d) EMKoCTh KOHIEHCAaTOpa 4) dapan
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITBIE BOIIPOCHI




Bonpoc Nel

OOBsICHUTE MPUHLKIT PaOOTHI JIMH3BI M KaK OHa (JOpMHUpPYeET U300paxkeHne npeamera. Kakue napamerps! JIMH3bI OTPEAEISIOT
KaueCcTBO N300paKeHHs?

Ortsert: JInH3a paboTaeT Ha OCHOBE NpETOMIICHHUS cBeTa. Kora cBeT mpoXoauT depes IMH3Y, OH H3MEHIET HAalpaBICHHE CBOETO
pacrnpocTpaHeHus U3-3a pa3HULIBI CKOPOCTEH CBETa B BO3yXEe U MaTepHale JIMH3bI. JTO MO3BOJISET JIMH3E COOMpATh MM PacCEeMBaTh
Jy4H cBeTa, popMupys n3o0paxeHue npeamera. OCHOBHBIMH ITapaMeTpaMu JIMH3bI, ONPEIEIIONMHI KaueCTBO N300paXeHH s,
ABISIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKA3aTellb IPEIOMICHHS MaTepuana 1 auaMetp. Uem MeHbIe (POKyCHOE PacCTOSIHUE, TEM
CHUJIBHECC JIMH3a c06HpaeT CBC€TOBBIC JIY1H, CO3/1aBasd yéTKOE 1/1306pa)1<eH1/Ie. Ilokazarenb MPEJIOMIJICHHUS BJIUACT HA YTOJI OTKIIOHCHUA
Ty4eH, a OONbILION TMaMETP YMEHBIAET UCKXKCHNUS U YBEIMYNBACT IPKOCTH H300pasKeHHS.

Bonpoc Ne2

Onumure Moaens aroma bopa u 00bsicHUTE, KaKUM 00pa3oM OHa OOBACHSET CHEKTP U3JIydeHus Bogopoaa. Kakue orpaHnueHus
UMEET 3Ta MOJIEIb?

OtBet: Mogens aroma bopa npenmomnaraet, 9To 3JIEKTPOHBI BPAaLIalOTCSI BOKPYT sApa M0 CTAI[IOHAPHBIM OpOUTaM, HaXOIsICh Ha
(hPMKCUPOBAHHBIX 3HEPreTHUECKUX YPOBH:X. [Iepexos aeKTpOHOB MEXIY STUMH YPOBHSAMH COIMPOBOXKAACTCS U3TyUCHUEM HITH
HOTJIONIEHHEM KBaHTOB CBETA, YaCTOTa KOTOPBIX ONPEJIEIsIeTCsl Pa3HOCTHIO SHEPT Uil ypoBHEH. DTa MOZIEIb YCIIEIIHO OOBSICHSIET
JIMHCHYATHIN CIICKTP BOAOPOAA, MPCACKAa3bIBasA TOYHBIC YaCTOTHI U3JTyIaCMBbIX (bOTOHOB. OI[HaKO OHa OTrpaHUYCHA JINIIb MPOCTBIMHA
ATOMaMU U HC YIYUTBIBACT KBAHTOBO-MCXaHUYCCKNC 3Cp(beKTBI, TaKHEC KaK CIIUH JJIEKTPOHA U HeOHpeI[eJIéHHOCTL ITOJIOKCHUA.

3aKpBITBIC BOIIPOCHI C OJJHUM IIPABHIBHBIM OTBETOM

Bonpoc Ne3

Kaxkast u3 mepednclieHHBIX TUH3 00J1aJaeT CIOCOOHOCTBIO COONPATh MapalieNbHbIe TydH CBETa B OJJHOM TOuKe?
a) PaccenBaromas nuH3a

b) Cobuparomast TrH3a

¢) [IBOsIKO-BOTHYTAs JTMH32

d) ITnocko-Boruyras TMH3a

I[TpaBuibHEI oTBeT: b) Cobuparommas uH3a

Bomnpoc Ne4

Kakoii anement [lepuonuyeckoii CHCTEMBbl UMEET HAMMEHBIIUNA aATOMHBIN HOMEp?
a) Bonopon

b) Ienwmii

¢) Jlutuit

d) Yriepon

IIpaBusbHEI 0TBET: a) Bomopon

3aKphIThIE BOIIPOCH! C HECKOJIBKUMH MPABUIIBHBIMU OTBETAMHU

Bomnpoc Ne5

Kakwne n3 nmepeuncneHHbIX SBISHUH OTHOCATCS K onTudeckuM 3ddexram?
a) UnTepdepennus

b) lucdysust

¢) Pedppakius

d) Pezonanc

e) Jucnepcus

) Konsekmus

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxkue ameMeHTHI BXOIAT B COCTaB sapa aToma?
a) [Iporons!

b) Heitrponsr

¢) DIEKTPOHBI

d) ITosurponsr

€) AHTHIIPOTOHBI

IIpaBuitbHBIC OTBETHL: a, b

BOHpOCLI Ha YCTAHOBJICHUC OCIIEAOBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD MIPOXOXKICHUS CBETA Yepe3 COOMPAIOIIYIO JIMH3Y.
I. CBeToBbIE JIy4u CXOIATCS B (POKyce IMocie MPOXOKIACHUS uepe3 JHUH3Y.

2. [TapaniensHble CBETOBBIC JTy4d IIONAJAlOT HAa TOBEPXHOCTD JIMH3BI.

3. Ilocne npenomileHMsl B JIMH3€ CBETOBbIE JIy4d HAUMHAIOT CXOIUTHCA.

4. Jlyun mepecekaroT ITIaBHYI0 ONTHYECKYIO OCh JTHH3BL

[IpaBuiibHAs TOCTIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8
YcTaHoBHTE NPaBUIBHYIO MOCIIEI0BATEIEHOCTE COOBITUH, MPOUCXOIAIINX MIPY PaAHMOAKTUBHOM pacmajie anbha-yacTUIeH.




OO6pasyeTcs HOBBI IEMEHT C MEHBIINM aTOMHBIM HOMEPOM.
Snpo ucmyckaer anb(a-4acTuiy.

Uucao NpoTOHOB yMEHBIIAETCS Ha 2.

. Uucao HEUTPOHOB yMEHBILAETCA HA 2.

IIpaBusbHas nOCHEN0BATENBHOCTD: 2 — 3 — 4 — 1

BN =

Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEX/Y ONITHUECKIMH SBICHHSIMH U UX ONMCAHUSIMH.

Onrtuyeckoe SBICHHE Omnucanne

a) OTpaxenue 1) N3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OIHOU Cpelbl B APYTYIO

b) IIpenomienue 2) Bo3Bparenne cBeToBOro Jiyda oOpaTHO B Cpely HpH BCTpede ¢ IPaHMIEH paszena cpejn
¢) dudpaxmmst 3) Paznoxenne 0eoro cBeTa Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIOHEHHE CBETOBBIX BOJH IPH HMPOXOXKICHUH Yepe3 Y3KYIO IEeNb UIH OTBEPCTHE
ITpaBuiIbHOE COOTBETCTBHE:!

2) —2)

b)—1)

c)—4)

d)— 3)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBUE MEXKTY YACTHIIAMH, BXOASAIIMMHU B COCTAB aTOMa, M UX CBOWCTBAMHU.
Yactuma CBolicTBO

a) DJIEeKTpOH 1) TTonoXUTENBHBIN 3apsi

b) IIporon 2) OTpunaTenbHbIi 3apsm

¢) Heiitpon 3) HeiirpanbHblii 3apsin

d) IMo3utpon 4) Nmeet maccy, OMHM3KYI0 K Macce 3JEKTPOHA, HO TIOJOKHUTENBHBINA 3apsiy
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

OIIK-1: Cniocoben pemats 3a1a4u MpodecCHOHANTBHON e TETPHOCTH Ha OCHOBE UCIIONIb30BAHUS TEOPETHUSCKUX M MPAKTHICCKUX
OCHOB €CTCCTBCHHBIX 1 TEXHUYECKUX HAYK, 4 TAKKE MAaTEMATUICCKOI'O anmnapara

1 cemectp

OTKpBITHIE BONIPOCHI

Bompoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a NPU U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIPENIEISTIOT €r0 MOBEACHHE B 3THX YCIOBHSAX?

Ortsert: [Ipu yBenuueHUn TeMIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOAUT K YMEHBIICHHIO €T0 MIOTHOCTH. IIpu noBbIIeHHN
JIaBJICHUS I'a3 CKMMAETCS, YBEINUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEISIOT €ro IIOBEICHNUE,
BKJIIOYAIOT CPEAHIO0 KHHETHUECKYIO SHEPTUIO MOJICKYII (TEMIIEpaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBICHNUE).
Bonpoc Ne2

OO0BbsicHUTE, IOUeMy ITPU JBM)KCHUH CYJJHA Ha IOBOPOTE KOPITYC HAKJIOHSETCS BHYTPb MOBOPOTa. Kakne CHiIbl BBI3BIBAIOT 3TOT
HaKJIOH ¥ KaK OHH BIIUSIIOT HA YCTOHYMBOCTD CyaHa?

OrtBet: Haxiion xopryca cyiHa BHyTpb IIOBOPOTA BEI3BAH JICHCTBHEM LIEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIIUX IIPH ABMKEHUN
10 KpUBONMHEWHOH TpaekTopun. Korma cyqHo moBopaunBaeT, IEHTPOCTPEMUTENbHAS CHIIa TSHET €ro K IIEHTPY TOBOPOTa,
3aCTaBIIsIsL KOPITYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIICHCHPYETCSl CUIIaMH TUIaBy4ECTH, ICHCTBYIOIIMMH CHHU3Y BBEPX,
KOTOPBIE CTPEMSATCS BEpHYTh CYIHO B BEPTHKAIBHOE MOJOKEHUE. Y CTONYMBOCTD CYJJHA 3aBHCHUT OT COOTHOIICHHS ATUX CHII: 9YeM
CHJIbHEE HAKIJIOH, TeM OOJIBIIE BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMU (pakTOpamu, BIUSIOMIMME Ha YCTOMIHBOCTB,
SIBJISIIOTCSI BBICOTA LIEHTPa Macc Cy/Ha, JopMa KopIyca U paclpeaeieHne rpysa.

3aKpHIThIE BOINPOCHI C OJTHAM IIPABMIIEHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaliy py>KUHbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitnsa-MapuoTrta

IMpaBunbHEIT 0TBeT: b) 3akoH ['yka

Bompoc Ned4

Kaxoe ycTpoiicTBo peoOpas3yeT MeXaHHIeCKYI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-MammHa

b) Tpauncdopmarop




¢) AKKyMyISITOp
d) Kongencatop
IpaBuibHEIT 0TBET: a) JlMHAMO-MaIHHA

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU TTPABUIIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTePHBI I (heppOMArHUTHBIX MaTePHAIOB?
a) Bricokas 3;1eKTponpoBoANMOCTD

b) CriocoOHOCTH COXpaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarauTHas mpOHHUIIAEMOCTb

d) Hannuue nomeHoB

ITpaBunbHbIC OTBETHI: b, d

Bonpoc Ne6

Kakue BEeTUUUHBI SBISIOTCS OCHOBHBIMH MAPAMETPAMK COCTOSIHUSI TSPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6vem

¢) Maccogas nons

d) Hasnenue

e) CkopocTh

IIpaBusbHBIE OTBETHI: a, b, d

Bomnpocs! Ha ycTaHOBJICHUE TOCIIEI0BATEIBHOCTH
Bomnpoc Ne7

YcTaHoBHTE NPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABMKEHHUS Teja, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayaubHON
CKOPOCTBIO.

1. Teno nBuXKeTCS paBHOMEPHO BIIOJIb TOPU3OHTAIHLHON OCH.

2. Teno HauMHAET OBUTATHCA MO ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3€MIIH.

4. I'opusoHTanbHOE NBUKEHHUE 3aMENIISIETCS. M3-3a COIIPOTUBIIEHUS BO3yXa.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 -4 — 2 — 3

Bompoc Ne§

YcTaHOBHTE MTOCIEAOBATENFHOCTD ICHCTBHI IPH M3MEPEHNH 3JIEKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HalpsKEHHE Ha PE3UCTOPE.

3. IMoaxiounTh PEe3UCTOP MOCIEAOBATEIHHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputh crily TOKa B LEMH.

5. PaccunTaths compoTuBieHHE 1O 3akoHYy OMa.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 -3 54 —2 — 5
Bormpocs! Ha ycTaHOBIEHHE COOTBETCTBHS
Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEIMYMHAMH U UX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeIuYMHA Cumsour

a)yCmma 1) F

b) Pabora 2) W

¢) MomHocTh 3)P

d) Onexrpudeckuit 3apsn 4)Q

IIpaBunabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUECKIMH SIBICHUSIMH U YCTPOUCTBAMH, HCIOIB3YIOIMIUMHE 3TH SIBICHUSL.
Pusnyeckoe sBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHasE MHIYKIIUS 1) Tpanchopmarop
b) ®oTtoaddext 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xoHTYD

d) TepmMOdIEKTPHUIECTBO 4) Tepmonapa

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)




c)—3)
d)—4)

2 cemectp
OTKpBITEIE BOIIPOCEHI

Bonpoc Nel

OO0BbscHUTE, TOYEMY OCITbIi CBET NPHY MPOXOXKISHIH Yepe3 MPU3MY pa3liaraeTcs Ha CleKTpajibHbIe [[BeTa. Kakie MpUHIHIIEI JeKaT
B OCHOBE 3TOTO ABJICHUA?

OtBet: benblii cBET MpecTaBiIsIeT CO00i cMeCh BCeX BUAUMBIX LIBETOB CIIEKTPa. [Ipu MPOX0XKICHUN Yepe3 MPU3MY CBET
MIPETOMIIIETCSI U3-3a Pa3IMIHON CKOPOCTH PACTIPOCTPAHEHUS KAKIOTO [IBETA B MaTepHase MPU3MBL. JTO SBICHUE U3BECTHO KaK
Jucriepcus cBeta. PazinuyHble JIMHBI BOJH CBETA MPEIOMIISIOTCS MO/ Pa3HbIMHU YIJIaMH, YTO PUBOAMT K UX pa3feNeHHIO U
00pa30BaHMIO PaIyTrH I[BETOB.

Bonpoc Ne2

Omnuumre Npolece paJoakTHBHOTO paciiajga ¥ 00bSICHUTE, KaKue BU/IbI PAANOAKTUBHOIO PAcIiajia CymecTByoT. Kakue mpoyKTh
00pa3yloTcs B pe3ylbTaTe KaX10ro Bujia pacnajaa?

OrtBeT: PamroakTHBHEIN pactiag — 3TO MPOIECC CaMOTIPOM3BOJIFHOTO MPEBPAIICHNS HECTAOMIBHBIX SIep B CTAOMIBHBIE ITyTEM
BBIOpOCA 3NIEMEHTAPHBIX YAaCTHI[ MJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIIA PaIMOAKTUBHOTO pacnaja: ainb(da-
pacman, Oera-pacriaj U raMma-u3iydeHue. Anbga-pacna] IPUBOJUT K 00Pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM M YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HeWTpOHa B IPOTOH WM IIPOTOHA B HEHTPOH
C BBIJICJICHHEM IIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIEHHUE SHEPTUH B BUJE (DOTOHOB
BBICOKOI1 SHEpruM 0e3 N3MEHEHHs CoCTaBa s/Ipa.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit 13 nepednciIeHHbIX 3IeMEHTOB 001a1aeT HanOoIIbIIel aTOMHOH Maccoit?
a) Bomopon

b) Tenuii

¢) Yrinepon

d) XKeneso

IIpaBunsHsni otBeT: d) XKeneso

Bompoc No4

Kakoit mpubop ucnomp3yercs A HaOMI0ACHUS 32 MOBEICHHEM MHKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

) DIeKTPOHHBII MHUKPOCKOTI

d) Pagmonokatop

[TpaBHIIBHBIN OTBET: ¢) DIEKTPOHHBIA MUKPOCKOIT

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc No5

Kakue u3 mepeuncieHHbIX YCTPONUCTB UCTIONB3YIOT PUHITHITHL OTITUKH!?
a) JIazepsl

b) Pamapsr

¢) Teneckorbl

d) ®oroanmapat

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kakue u3 nepedncieHHbIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEaKIHAX?
a) DJIEKTPOHBI

b) ITpoToHbI

c) Helitponst

d) ITo3utpons!

ITpaBuibHEIE OTBETHL: b, C

Bomnpocs! Ha ycTaHOBIEHHE OCIEI0BATEIbHOCTH
Bonpoc Ne7

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




2. CaeT mpesioMiseTcs U OTPakaeTcsl BHYTPH KAIUIU BOJBL.

3. CBeT BBIXOAUT U3 KaIUIM U Pa3NaraeTcsl Ha OTAEbHBIE L[BETA.
4. UenoBek BUAUT pajayry.

IIpaBunbHas nocnen0BaTENbHOCTE: 1 =2 — 3 — 4

Bompoc Ne§

YcTaHOBHTE NTOCIENOBATEIIFHOCTD 3TAIIOB SACPHOTO JICIICHHUS:
1. BricBOOOXKIEHHE YHEPTUH.

2. 3axBar HEHTpPOHA SIPOM.

3. Pacnan simpa Ha aBe yacTw.

4. O06pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBusbHas mOCIENOBATENBHOCTD: 2 — 3 — 4 — 1

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy BUAAMH PAIHOAKTUBHOTO PACcIiafa M 00pa3yroIIMHUCS JaCTHIIAMU:
Bun pacnana OO6pa3yromuecs: 9acTHIIbI

a) Anbda-pacran 1) Iozutpon

b) bera-pacnan 2) Anbga-yactuna

¢) l'amma-n3nydenne 3) DnexTpoH

d) Bera-mumtoc-pacnan 4) 'amma-¢oroH

[TpaBuIBHOE COOTBETCTBHUE:

2) —2)

b) — 3)

c)—4)

d—1)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKIMU SBICHHSAMH U MPUMEPAMHU HX UCIIOJIb30BAHMS:
®duznyeckoe SBICHHE [Ipumep ncmons30BaHMS

a) dudpakmus ceera 1) CD/DVD-npourpsiBarens

b) SAnepusiit cunte3 2) ComHie

¢) PagnoaktuBHbI pacriaf 3) ATOMHas 3JIEKTPOCTaHIUS
d) ®nyopectiennust  4) JIIOMUHECIICHTHBIE JIAMITBI
IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoif yacTu oOydaromuiics, Ui KaKA0ro 3a1aHus, (GopMyIHpyeT NPABUIIbHEBIE C €70 TOYKH 3PEHUS] OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3amaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIIPABJIEHHbIE HA BBIABICHHE BO3MOXKXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBaHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBJIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUH B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 10 OLIEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTUUECKUE 3aJaHUS.

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3ayeT 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yJIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMeCTpa.

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX




BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboTHI HAa YCMOTpEHHUE NpenoaBaTenei.

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

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH

3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus

HNBanoBHa

Kypc ¢uzuku: yued. mocobue st HHKEeHep.-TeXH. CIell. BY30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnanucnas
HBanoBuu,
IIporonomnosa Huna

IIaBnoBHa

Onruka. ®usnka aToma: 1ab0paTOPHBIA MIPAKTHKYM I10 (HHU3UKE

HoBocubupck: CI'YBT,
2016

JI1.3 | Bukynos C. B.,
Curumos B. .,

Tpeiakuna E. T.

®duznka: cCOOpPHUK 3a1a4

Hosocubupck: CI'YBT,
2017

JI1.4 |C.B. Bukynos, B.1.
Curumos, E.T.
Tpeinkuna, A.C.

SIpocnasuesa

®usnka: yued. mocodue

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
T'eopruesny, SkoBnes
Biagumup
Huxomnaesuu,
Curnmos Biagucias
NBanoBuu, TpbeIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Hukutenko AHaTOIHI
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTOpHBIi MIPAaKTHKYM 110 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonojiHuTEJBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsparTenscTBO, rOI

JI2.1 | OpnoB Tpanuit
Bacunbesny,
CuHIOKOB Muxauni

IlerpoBuu

JIabopaTOpHBIH MPAKTUKYM 10 (pr3KKe. DNEKTPUUECTBO, MATHETU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBaHue

JlabopaTopust onTHKH U (PU3NKU
aToMa - ydeOHas ayAuTOpHs IS

AynutopHas pocka; Kommmext yweOnoit wmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsHMs JMH3bI, OnpenereHne NoKasarems MPeJIOMIICHUS KHIKOCTeH ¢

IIPOBEIEHUS mabopaTOpHBIX | ToMoIIBI0  pedpakromerpa AOO6e; OmnpeneneHue [UIMHBI BOJMHBI  Jlazepa IIPH  MOMOIIH

3aHATUI mudpaknuoHHON pemeTkn; OnpenesieHHe KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; McciemoBaHue
JIMHEHYaToro CHeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYueOHas ayAUTOPUS Juis | AynuropHas nocka; KomrurekT ydeOHONW Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP

IIPOBEICHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOIT)

JIEKIIMOHHOTO THIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommnekt yue6HOM MeOenu; JlabopaTopHble CTEHABL: YHHUBEPCAIbHBIH

JIEKTPUYECTBA - ydeOHas | CTeHI «3aKoHBI IIOCTOSHHOIO ToOKa», 6 1uT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayoquToOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIEH MarHuTHoro mois 3emud, 4 mT. OnpeneneHue YCKOPEHHs

1a00paTOPHBIX 3aHATUI

CHJIBI TSDKECTH 1o crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
OnpeneneHue CKOpocTH  3Byka; OmpenenieHWe  OTHONICHHS  TEIUIOEMKOCTEH, 2  IIT.;




JIabopaTopHOoe obOopynoBanue: Habop »31eKTpom3MepuUTeNbHBIX mpubopoB, 2 mrT.; Habop
000pYIOBaHUS JUISl BEIYMCICHHS OTPEITHOCTEH H3MEPEHHIA, 6 IIT.
[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
00yJaronuxcs YHUBepcHTeTA.
YuebHas aAyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu
MPOBEICHUS 3aHATHI

MPAKTHYECKUX 3aHATHI




