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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 4/6 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




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
08.03.01 Ctpourenbctio (nmprka3z MuHoOpHayku Poccuu ot 31.05.2017 1. Ne 481)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:
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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 | O6mmuit kypc 6ECIIMIOTHBIX TPAHCHOPTHBIX CHCTEM

3. KOMIIETEHIIMA OBYYAIOHMIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCIIUITJINHBI

(MOZY.JIsA)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHH aHATIN3 ¥ CHHTE3 HH(POPMAIHH, MPUMEHATH CHCTEMHBIH MOIXO0 115

pelieHus MoCTaBJICHHBIX 3a1a4

VYK-1.1: OcymecTBasieT MOUCK U CHHTE3 MOXyIeHHOI HH(pOpMauy AT PELIeHHs OCTABICHHBIX 33139

VYK-1.2: [IpoBomuT KpuTHYECKUiT aHATH3 HH()OPMALIUK IPH PELICHHH TOCTABICHHBIX 33134

VK-1.3: IIpuMeHseT CUCTEeMHBIH MOAXO0 AJIs PEeIIEHHUS TIOCTaBICHHBIX 3aa4

OIIK-1: Cniocoden peuiats 3aia4n npoq)eccnm{am,ﬂoﬁ AEATEJIbHOCTH HA OCHOBE UCIOJIL30BAHUS TEOPETUIECCKUX U
MNPAKTUYE€CKUX OCHOB €CTCCTBCHHBIX M TEXHUYECCKUX HAYK, 4 TAK/KEC MATEMATHYECKOTI0 anmapara

OIIK-1.1: ®opmynupyeT 3a1a4u TPOPECCHOHATEHON JAEATEILHOCTH ¢ YIETOM TEOPETHUECKUX M MPAKTUIESCKUX OCHOB
€CTECTBEHHBIX HAyK

B pe3yabTaTe ocBOeHHS THCIUTIINHBI 00yJAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXaHUKH, SJIEKTPHUECTBA U MarHeTU3Ma, KoJieOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MOJICKYIISIPHOH (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOM (DH3UKH;

3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICAOBAaHUS B (PU3HKE.

3.2 | YMeTh:

3.2.1 | ucrionp30BaTh GU3MIECKUE 3aKOHBI IIPH AaHATH3E U PEIICHUN MPOoOIeM NPodeCcCHOHANBHON eI TeIbHOCTH

3.3 | Bnagersn:

3.3.1 | MeTogamu npoBeeHs PU3NUECKUX U3MEPEHHH, METOlaMU KOPPEKTHOH OLEHKH MOTPEIIHOCTEN ITPpU NTPOBEICHUH
(U3HYECKOT0 SKCIIEPIMEHTA.

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATHS / Kypc JArOT
Pasnen | Pasmen 1. OcHOBBI MEXaHUKH
Jlex Kunemaruka /J1ex/ 1 4 JI1.5J11.2 0




Cp Kunemaruka nocTynaTeapHOrO ¥ BpalaTelbHOIO JBUKEHUS 8 J1.2
MaTepralbHOI TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00PabOTKH PE3yJIbTATOB U3MEPEHUH HU3NIECKUX 2 JI1.2 JI1.3
BenmunH. Ompe/eneHre IUIOTHOCTH TeJl MPaBUiIbHOM hopmbl. /J1ab/
Jlex Hunaamuka /Jlex/ 4 JI1.5J11.2
Jla6 OnpeneneHne YCKOPEHUS CHITBI TSHKECTH 110 crtoco0y beccenst. 4 JI1.2 J11.3
OnpeneneHrne MOMEHTA HHEPLIUMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTooM. V3ydyeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIIaTeILHOTO
JIBIDKEHISI ¢ TIOMONIbI0 MasiTHuka O6epOexa. /J1ab/
Cp JluHaMuKa oCTynaTeabHOro ABKeHUs Tell. OCHOBHBIE TEOPEMBI U 8 J1.2
3aKOHBI. JIMHaMUKa BpalIaTeIbHOTO ABHKECHUS TBepaoro Tena. Pabora u
sHeprus B Mexanuke. /Cp/
Jlex MexaHuueckue KonedaHus U BOJIHbI /JIex/ J1.5J11.2
Cp Tl'apmonnueckue konebanus. 3atyxaromue konedanus. ClioxeHue 8 JI1.2 JI1.3
konebanuii /Cp/
Paznen | Paspen 2. OcHOBBI MOJIeKY/ISIDHON (DM3HNKH
Jlex MonekynspHO-KHHeTHIecKas Teopst /JIex/ 4 JI1.5J11.2
Cp MonekynsapHo-kuHeTn4eckas Teopus OCHOBHOE ypaBHEHHE 6 JI1.2
MOJIEKYITSIPHO-KUHETUIECKOW TEOPHUU HICATLHOTO Ta3a. DIEMEHTHI
craructuku Maxkcsesuia u bonbumana. /Cp/
Jlex OcHoBBI TepMOAMHAMUKH /JIex/ JI1.5J11.2
Jlab W3mMepeHue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHLIMEHTa 2 JI1.2 J11.6
Iyaccona o ¢a30BbeIM cooTHOIIEHHAM. Onpe/ieieHHe OTHOMICHUS
VIENBHBIX TETIOEMKOCTEH BO3/yXa, U3MEPEHHBIX MPH MOCTOSHHOM
JIaBIICHUH U TIOCTOSITHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOIUHAMHKH. AHAJIN3 IEPBOT0 U BTOPOT0 HAYall 6 J1.2
tepMoarHaMuky. TerutoBbie MammHb /Cp/
Paznen | Pa3zgen 3. DuexkTpomarHeTusm
Jlex OnekrpocTatuka /Jlex/ 2 JI1.5J11.2
JIab HccnenoBanue 31eKTpOCTaTUUYECKOTO 1osist. OnpeneneHne eMKOCTH 2 JI1.2J12.1
KOHJICHCATOPOB METOIOM OAJITMCTUYECKOTO TambBaHomerpa /J1ad/
Cp OnekTpocraTrueckoe rnosie. Hanpsokennocts u norenHuan. [puanun 8 JI1.2
cynepno3uuuu. [Ipumenenue teopemsl ['aycca g pacuera
ANEKTPUYCCKHX MOJIEH. DIEKTPOEMKOCTh YeTHHEHHOTO IIPOBOHUKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTHs dIIeKTpocTaTHaeckoro moss /Cp/
Jlex OnekrpoaunHamuka /Jlex/ JI1.5J11.2
Jla6 M3mepeHune cONpOTUBIICHUS U OTIPEICTICHHIE YIEIBHOTO COMTPOTHUBIICHUS 2 JI1.2J12.1
npoBoxHUKA. /J1ab/
Cp IocTosuusI ToK. 3akoHEl OMa. K.II.JI. HCTOYHIKA HOCTOSTHHOTO 6 J1.2
toka /Cp/
Jlex Marnutoctatuka. MaruuTHas HHIyKIus /JIex/ 6 JI1.5J11.2
Cp MarnutHoe none. 3akonsl Amrepa, buo — Caapa — Jlamiaca u moJiHOro 6 JI1.2
toka. Crna JlopeHna. J[BrmkeHne 3apsHKeHHBIX YaCTHI] B MArHUTHOM
none /Cp/
JIab OnpezneneHue ropu30HTAILHON COCTABIISIOIIEH HAIPSKEHHOCTU 2 J1.2
MariuTHoro nosist 3emnu. /Jla6/
Cp MarnutHas uaaykuus. Teopus Makcena. SIBjieHHe 2JIEeKTPOMarHUTHON 8 JI1.2
naayKiud. CaMOHIYKIHS. THIYKTUBHOCTD. DKCTPATOKH 3aMBIKAHUS H
Ppa3MbIKaHUS JTEKTpHUIecKoif renn. KoxeOaTenpHbIH KOHTYP.
OnexkrpoMarHuTHble konebanus /Cp/
UKP 3amura naboparopHsix padot /MKP/ 2 J1.2
Pasnen | Pasmen 4. Onruka
Jlex Ousnueckas ontuka /Jlex/ 6 J1.5J11.2
Cp OCHOBHBIE 3aKOHBI TeOMeTpuuecKoil ontuxu. MuTepdepeHus u 20 J1.2
nudpaknus ceera. [lonspusamus ceera /Cp/
JIa6 Onpenenenue ri1aBHOro (OKYCHOTO pacCTOSHUS JTUH3. OnpeencHue 8 JI1.4J11.2
ToKa3aTesel PETOMIICHHS KHUIKOCTEH ¢ TOMOIIBIO pepaKkToMeTpa
A66e. OmpenerneHne AIUHBI BOJHBI H3IyICHHUS Ja3epa IpH MOMOIIN
TU(PPaKITHOHHON perieTku. /J1ab/
Jlex KsanroBas onrtuka /JIex/ J1.5J11.2
Cp KsanTtoBas ontuka 3aKOHBI TEILIOBOTO U3Iy4deHus U porodpdexra /Cp/ 18 JI1.2




JIab Omnpenenenue TeMIepaTypbl paCKaJeHHOTO TeJla OITHYECKUM 2 4 J1.4J11.2 0
meronoMm. /JIa6/

HKP 3amiura JlabopatopHbix padot /MKP/ 2 2 J1.2 0
Paznen | Pa3zmen 5. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 2 JIT.5 JI1.2 0
Cp Crpoenue atoma KBaHTOBast Mprpoia CBETa U BOJIHOBBIC CBOMCTBA 2 18 JI1.2 0
qactur /Cp/
JIab I'panyrnpoBka MOHOXpOMAaTOpa MO CHEKTPY UCITYCKaHUsI aTOMOB PTYTH. 2 4 JI1.2 JI1.6 0

HccnenoBanne CeKTPOB HCITyCKaHUSI BOJOPOJIA U OTIPEIEIICHUE
noctostHHoM Punoepra /J1ab/

Jlex SAnepuas ¢usuka /Jex/ 2 2 JIL.5 JI1.2 0
Cp Snepnas ¢pusuka 3aKOH PaJHOaKTUBHOTO pacnajaa. SnepHoie 2 16 JI1.2 J11.6 0
peaxim /Cp/
HKP 3ammra 1abopaTopHBIX padot /UKP/ 2 2 JI1.5 J11.1 0
J1.2

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBEI MeXaHUKU

Tema 1.1. KunemaTuka

OneMeHTh! KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarenbHoe ABHKEHUE TBEPIOTO Tea. TpaeKTopusl, AIHHA
IyTH, BEKTOp nepemenieHus. CKOpocTh M yCKOPEHHE TOUKH KaK IIPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE yeKopeHus. Kiaccuguxanus BUIOB ABIKEHHS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. IToHATHS Macchl U cuilbl. Buibl cuil B MEXaHMKE: TPEHUS, YIPYTOCTH U TAroTeHus. Miynbe Tena.
Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHITBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCcKol cucteMsl. LieHTp mace (meHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

PaboTa MOCTOSHHOM M IepeMEHHON CHITBL. BrIpaskeHrne paOoThl CHIIBI Uepe3 KPUBOIMHEHHBIN HHTEerpan. MOITHOCTh. DHEPrHs Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMoIeHcTBrs. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXPaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y Iap aOCOMIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMEHT HHEepLUH TBEPAOro TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKU BPaILATEIbHOIO IBUKEHUS TBEPJOTO TeJa OTHOCUTENBHO HEIIOABHXKHOM OCH. 3aKOH COXPAaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATbHON TOUYKH BO BHEIIHEM CHJIOBOM II0JIE M €€ CBA3b C CHJIOH,
JieficTByIOIIel Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPIUHU U €ro CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBnenue B )xuIKoCcTH U ra3e. Enqunnips! namepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHyinu u cieacrsus us Hero. Tedenue Ba3koi sxxuaxoctd. @opmynsl HetoTona u
Crokca. Ko puumeHT BI3KOCTH ¥ METOIBI €T0 ONPEICIICHUSI.

Tema 1.3. Mexanndeckue KoJIeOaHUs U BOJTHBI

I'apmonndeckue KoneOaHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHNE TapMOHHUECKHUX Konebauwmii. [IpyXHHBIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYecKuX kKonaebanuil. CloxeHne rapMOHHUECKUX KOoNeOaHUit OMHOTO
HanpaBJIeHHs U OJJMHAKOBOM yacToThl. buenue.

Cro)xeHHs B3aNMHO MTePICHIUKYIIPHBIX Koebannit. @uryps! Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHBIE KoeOanus. PesoHaHc.
BosnHOBBIE Tponecchl. MexaHu3M 00pa30BaHUS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[inHa BOJIHBL M BOJIHOBOE YHCIIO.

Pa3nmen 2. OCHOBBI MOJICKYISIPHOH (DU3HKH

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPHS

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHHe Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanbHbIX rasos.
CpenHss KHHeTHYIecKasi SHePrist MOJIEKyIl. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uku. 3akoH MakcBena Al pacpeieNICHNs] MOJICKYIT HACAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas popmyna. 3akoH bosbiiMaHa 1t pacripe/ieNieHUst YacTHIL BO BHEIIHEM MTOTEHIMAIBHOM Iose. CpeiHee Yuciio
CTOJIKHOBEHHH W CPEeIHSS JIIHHA CBOOOIHOTO Ipodera MOJIeKYII.

OmsitHOe 0o60ocHOBarMe MKT. [luddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoaunHamuka

BHyTrpennss sneprus. Uncio creneHel cBOO0IbI MOIEKyYIl. 3aKOH PaBHOMEPHOTO paclpeeIeHHs] SHEPIHH [0 CTETICHSIM CBOOOEL.
ITepBoe Hagaso TepMoxuHaMHKH. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCcTs MaKpocHcTeMbl. MossipHast
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Iporecca. [IpuMeneHne mepBoro Hagaiga TePMOITHAMUKH K
usomnpoueccaM. AnuabatHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTuMsble mporecchl. Luki KapHo n ero k... 1 nneansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIKOBAHHE.

Cutbl ¥ MOTEHIUATBHAS YHEPT U MEKMOJIEKYIIIPHOTO B3auMoAeHCTBUs. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 u 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPIOTO M XKUIKOTO COCTOSHHI
BemecTBa. [loBepxHOoCcTHOE HaTsDKeHHE. CMaunBanue. KanmispHble sSBICHNUS.

Paznen 3. DnekrpomMarHeTusm




Tema 3.1. DnexTpocTaTika

3akoH Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunuu
anekTpudeckux noiseil. IIpumep pacuera HanpsXKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsAoB. II0TOK BEKTOpa HaNpsHKEHHOCTH
anektpuueckoro nomst. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOro Nousd. [ToTeHnnan anekTpu4ecKkoro mojis. DKBUIOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANIA C
HaNpsDKEHHOCTBIO NMOJIs. DIEKTPUYECKOE MOJIE B AUANEKTPUKaxX. TUIIBI TU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nongpusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! 1 ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexTpoauHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 11151 ydacTKa U nojaHoi nenu. CompoTuBIeHHe U TPOBOJUMOCTb IPOBOIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOnpoTUBICHUN IPU Pa3NUYHBIX BUIAaX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. Ilpasuna Kupxroda u npuMeHeHne X K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Tema 3.3 MaruurocraTika

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha MPOBOAHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeIi MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHuTHoM nouie. [Ipunnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noset (IPsIMOTO M KPYTOBOTO TOKOB).

Cutbl B3aNMOIEUCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsDKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. upkynsiuust Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOE 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans noss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MArHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIus. 3akoH Dapanesd u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIBnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKIMH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaramueHHOCTh. MaruuTHast IpoOHULIAEMOCTh BeriecTBa. OCHOBBI Teopuu Makcsemta. Tok cMeneHusl.
VYpaBuenust Makcseiuia B uHTerpasisHoi hopme.Ilonstue o nepemenHoM Toke. OMHUUecKoe, peakTuBHOE (EMKOCTHOE U
WHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Mas B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIE KoneOanus. ['apMoHUUecKkye, 3aTyXarole 1 BhIHYKIeHHbIe Konebanus. [lonaTue o pe3oHaHce.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pa3nmen 4. Ontuka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeH . VX Gu3naeckuii cMBICI.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nuna3bl. @opmyna nuH3bL. [TocTpoeHne n300pakeHUH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTepdhepernus cBeta. Merons! HabmroneHns naTepdepeHnny ceera. Pacuer
unTepdepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IJIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne nHTepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceeta. [Tpunimmn [Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakius Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinenoBaHne CTpyKTyphI
kpuctaiioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHBIH U MOIspU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa Npy OTPaKeHUU U
MPEIOMJICHUH Ha TPaHuULIe ABYX AMAJIEKTPUKOB. 3akoH bpiocrepa. J[BoitHoe imydenpenomienue. [Ipusma Hukomns. [onspouns: u
HOJAPHU3AIHOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorpomus. Dpdexts! Keppa n @apazest. OnTnueckn akTHBHbIE BeliecTsa. Jlucrepcus cBera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu mucnepcuu cBeta. [lormomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 4.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonbimana.
Pacnipenenenne sHEprum B CIIeKTpe aOCOIIOTHO YEPHOTo Teila. 3akoH cMmerieHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. Buemmumit pororddekt u ero 3axonsl. PoTOHBI. YpaBHeHHe DWHINTEHHA A1 BHENTHETO (hoToddhdeKTa.
Macca u ummynsc ¢ortoHa. J{aBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN eWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa

Tema 5.1. CtpoeHnue aroma

Mopenu aromoB Tomricona u Pesepdopaa. OMnuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCIyCKAaHUs U MOTJIOIIEHHs aTOMOB.
®opmyna Punbepra. JluneiuaTsiii ciektp aroma Bogopoa. OCHOBHbBIE CEPUH CIIEKTPAIBHbIX JIHHHH.

Bouna JIyn ne Bpoiist. OnbITHOE 000CHOBaHUE KOPIYCKYIISIPHO-BOTHOBOTO Jyajli3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeeneHHocTel ['eiizeHOepra kak nMposiBIeHHE KOPIYCKYIIPHO-BOJTHOBOTO Ayalnu3Ma CBOIicTB MaTepuu. BomHoBas GyHKIuUS 1
€€ CTaTUCTUYECKHUM cMbIcil. YpaBHenue [lIpéaunrepa muis craiuoHapHbIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopust aToma BOJJOpO/Ia U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJOPO/Ia B KBAHTOBOI MEXaHHUKE.
KganToBble uncna. CiuH 3nekTpoHa. CnHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31eKTPOHOB IO COCTOSHUSM.
Tema 5.2. SinepHas ¢puzuka




PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [lorsTue 06 onTHuecKkux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIrus CBsI3M A1pa.BzaumoselicTBie HyKIOHOB M [IOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHil. Monenu siapa. PanuoaktusHoe
U3JIydeHHe U ero BUABL 3aKOH PaJHOaKTUBHOTO Paclana. 3aKOHOMEPHOCTH U MIPOHCXOXKACHHE anb(a, OerTa - 1 raMMa-H3TydeHUs
aToMHBIX szep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THHaxX. McKkyccTBeHHas paJoaKTUBHOCTG. [leleHue TSDKEIbIX saep.
Llennas peakuus nenenus. IlousTre o suepHo sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIHA. DIIeMeHTapHbIe YaCTHIEL. VX Kiaccupukanms.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BeInonHeHre U 3a1uTa 1abopaTopHbIX paboT
BeImosHeHre caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npexycMOTpeHO y4eOHBIM IUTaHOM

6.3. KoHTpoabHbIE BONIPOCHI U 3aJaHUSA

VYK-1: CnocoGeH ocyecTBISITh HOUCK, KpUTHYECKHH aHaJIN3 U CUHTE3 HHPOPMAIUH, IPUMEHATh CUCTEMHBIH MOJXO0. A
pelIeHNs MOCTaBICHHBIX 33/1a4

1 cemectp

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

ITogeMy ckOpOCTh ITaJCHUS TE B BAaKyyMe He 3aBUCHT OT WX Macchl? OMHINTE, KaKue CHIIBl IeHCTBYIOT Ha TeJ0, KOTAa OHO TajaeT,
¥ KaK TU CUJIBI BIUSIOT HA YCKOPEHHE Tela.

OtBet: CKOpOCTb NaJIeHHs Tell B BAKYyMe He 3aBUCHT OT UX MaccChl 6Jlaroaps 3akoHy BceMupHoro taroteaus Hetotona. CormnacHo
3TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE TeJa OJIMHAKOBO, IIPOIMIOPIMOHAIBEHO nX Macce. OJHAaKO, MOCKOJIBKY Macca TaKke
oIpenersieT HHEPTHOCTH Tella (CONPOTHBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCTIBITHIBACT TEJI0, OKA3hIBACTCS
MOCTOSIHHBIM U HE 3aBHUCSIIUM OT Macchl. OCHOBHBIE CHIIBI, JEUCTBYIOIINE Ha MaJarolee TelI0, — 3TO CUJIA TSKECTH
COIIPOTHUBIICHUE CPEAbI (B CIydae OTCYTCTBHS CPEAbl, KaK B Bakyyme). B Bakyyme CONpOTHBIICHHE OTCYTCTBYET, U €ANHCTBEHHBIM
(hakTOPOM OCTaeTCs TPaBUTAIHS, KOTOPask YCKOPSIET BCE Tella OTMHAKOBO.

Bonpoc Ne2

OO0bsicHUTE, TOYEMy BO3J[yX B KOMHATE UMEET IIOCTOSHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEH KOMHATBI MOXKET MEHAThCA. UTo
IIPOMCXOJUT C SHEPrUel MONEKyl Bo3ayxa?

Ortset: Temneparypa Bo3gyxa B KOMHATe IOAJECPKUBACTCS IIOCTOSHHOH OGiarofapst mpoueccy TeIuIonepeiaud MeXIy BO3LyXOM H
creHamu. Korja CTeHbI HarpeBaloTCsl N OXJIaXKIAI0TCS, OHU MIEPEAI0T TEIUIO BO3LYXY, KOTOPHIH, B CBOIO OYepe/ib, pactpeersieT
3Ty SHEPTHIO CPelU CBOMX MoJeKyd. OJHaKo H3-3a 00IbIIOro 00beMa BO3/LyXa U €ro CIIOCOOHOCTH MEPEMEIINBATLCS, U3MEHEHHS
TEMIIEPATYPBI CTCH HE NPUBOJAAT K 3HAYUTECIIbHBIM U3MCHCHUAM TEMIIEPATYPHI BO3yXa B IICJIOM. 3Hepr1/151 MOJICKYJT BO3yXa
nepepacnpesessieTcss TakKuM 00pa3oM, 4TO Cpe/iHsIs KHHETHUECKas SHEPTUsl MOJIEKY.I (KOTopasi ONpezeNsieT TeMIlepaTypy) ocraercs
HPaKTHYECKH HEN3MEHHOH.

3aKphIThIE BOIPOCH! C OJHUM IIPABUILHBIM OTBETOM

Bormpoc Ne3

Kaxoit 3aK0H OITUCHIBaeT B3aNMOJICHCTBHE JIBYX TEJI, HAXOSAIINXCS O AeHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTEHHS

IIpaBunbHEIA 0TBeT: d) 3aKOH BCEMHPHOTO TSATOTEHUS

Bompoc No4

Kakoe ycTpoiicTBO UCIONB3yeTCs 171l U3MEPEHUS CUJIBI TOKA B AJIEKTPUYECKOH Lenu?
a) AMnepmerp

b) BoneT™meTp

¢) Ommetp

d) 'anpBaHOMETD

[IpaBuibHBI OTBET: a) AMIIEpMETp

3aKphITHIE BOMIPOCH! C HECKOJIBKUMH MPABIIIEHBIMU OTBETaMHU

Bompoc Ne5

Kakwue 13 nmepednciaeHHbIX (aKTOPOB BIHAIOT HA COCTOSHHE BEIIECTBa (ra3000pa3HoOe, KHUIKOE, TBepaoe)?
a) Temmeparypa

b) daBnenue

c) O6vem




d) Monstpras macca

¢) Cuita mpuTsHKEHHST MEXK/Ly MOJIEKYJIaMU
f) Xummaecknit cocras

IIpaBusbHBIE OTBETHL: @, b, €

Bompoc Ne6

Kakue npruOOpsI HCIIONIB3YIOTCS TSt H3MEPEHHSI DIICKTPHICCKUAX BEITMUIH?
a) Ammepmerp

b) BosnbT™meTp

c) Tepmometp

d) Manomertp

e) Ommerp

f) bapometp

IIpaBuiIbHBIE OTBETHL: @, b, €

Bormpocsl Ha ycTaHOBJIEHHE ITOCIEJ0BATEIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD TATIOB JBIDKCHUS Tella, OPOIICHHOIO BEPTUKAIBHO BBEPX.
Teno mocTuraeT MakCUMajbHOU BBICOTHI.

Teno HaunMHAeT IBMKEHHUE BBEPX.

Temno nBIKETCS BBEPX C 3aMEUICHHEM.

Teno HauMHAeT MajgaTh BHU3.

Teno Bo3BpamaeTcss B UCXOJHYIO TOYUKY.

HpaBHnLHas{ II0CJIEIOBATENBHOCTE: 2 -3 — 1 54 — 5

DA e~

Bompoc Ne8

YcTaHOBHTE IPaBUIIBHYIO OCIIEI0BATEIBHOCTD MIPOLIECCOB, IIPOUCXOAAIINX ITPpU paboTe TpaHchopMaTopa.
MarHuTHbIH IOTOK U3MEHSIETCS.

Bropuynas 00MOTKa TeHEpHPYET AIEKTPUUIECKUI TOK.

BropuyHas 0OMOTKa MONTy4aeT MepeMEHHbIH TOK.

Bo BTopnuHoOi#t 0OMoTKe Bo3HMKaeT D/IC.

IlepemeHHEIH TOK MOJAaeTCS B MEPBUYHYIO OOMOTKY.

HpaBHHLHaﬂ OCJIEI0BATEIbHOCT: 5 > 1 >4 —2 — 3

N

Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXYy PH3MUSCKIMHU BEIMIMHAMHE U MX ONPEIACTICHUSIMHU.
duznyeckas BeJIMYHMHA Omnpenenenue

a) Umnynec 1) IlpousBeneHne Maccel Ha YCKOpEHHE

b) Cuna 2) BenuuuHa, XapakTepu3yroomas JBHKCHUE Tena

¢) Yckopenue 3) CxopocTh H3MEHEHHS UMITYIbCA

d) Cxopoctb 4) V3meHeHue MOOKEeHHs TeJla OTHOCUTENIFHO BPEMEHH
[TpaBuIBHOE COOTBETCTBHUE:

2) - 2)

b)— 1)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUCCKIMU BEIMYMHAMY U MX SAWHHULAMA H3MEpeHHs B MeKTyHapOIHOW CUCTEME SANHHMIT
(Cn).

duznyeckas BeIMYHMHA Enununa uzmepeHus

a) DJIEKTPUUECKUM 3apsin 1) Kynon

b) HanpspkenHocTh anektpudeckoro noyis 2) Hetoton/Kynon

¢) [ToreHnman SMEKTPHYECKOTO TTOJIS 3) Bonbt

d) EmMkocTh KOHIEHCcaTopa 4) dapan

[TpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITHIE BONIPOCHI

Bompoc Nel




OOBsicHUTE NPUHIMI pabOTHI IMH3HI U KaK OHA (GopMHpyeT n3o0paxeHue npeamera. Kakue mapameTpsl TMH3BI ONPEACIISIOT
KauecTBO N300paKeHUs?

Ortget: JInH3a paboTaeT Ha OCHOBE NPEJOMIICHHUS cBeTa. Korya cBeT mpoXoauT depes JINH3Y, OH H3MEHsET HalpaBJICHHE CBOETO
pacIpocTpaHeHHs U3-32 Pa3HHUILBI CKOPOCTEH CBETa B BO3AYXE M MaTepHalle TMH3EL. DTO MO3BOJISAET JIMH3E COOMPATh MM PACCEUBaTh
Jy4u cBeta, GopMupys nzodpaxenue npeamera. OCHOBHBIMU HTapaMeTpaMu JIMH3BI, ONPEACISIOMNMHI KaueCTBO U300paskeHHs,
ABJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, T0Ka3aTellb IPEIOMIICHHS MaTepuana 1 auaMerp. Uem MeHble pOKyCHOE pacCTOSIHUE, TEM
CHIIbHEE JIMH3a COOMpaeT CBETOBBIE JIy4H, co3/1aBas 4€TKoe n3o0paxenue. [lokazaTens MpeIoMIEHHS BIUSAET Ha YTOT OTKIOHEHHS
Jydei, a OOIBIION TUaMEeTp yMEHBIIAET HCKAXKEHHS U YBETNUUBACT IPKOCTH H300PaXKEHUs.

Bonpoc Ne2

Onumute Mozxens atoMa bopa u 00bsicHNTE, KakuM 00pa3oM OHA OOBSICHSET CIIEKTP M3TydeHus Bojgopoaa. Kakue orpanndeHus
AMEET 3Ta MOAEIb?

Ortser: Mozeins atoma bopa npezmosnaraer, 4To 371€KTPOHbI BPaIaloTCsl BOKPYT spa 110 CTallMOHAPHBIM OpOHUTaM, HaXOISCh Ha
(PMKCHPOBAHHBIX HEPTeTHUECKUX YPOBHAX. [Iepexos 2IeKTpOHOB MEXIY STHMH YPOBHSAMHE COIPOBOXKAACTCS H3TyUCHHUEM HITH
MOTTIOMIEHHEM KBAaHTOB CBETA, YACTOTA KOTOPBIX OMpPe/eseTCsl Pa3HOCTBIO YHEPTHI YpOBHEH. DTa MOJIETb YCIIEIIHO OOBACHIET
JMHEHYaThIi CIIEKTP BOJOPOAA, PEICKa3bIBasi TOUHbIE YaCTOTHI H3Iy4aeMbIX (poToHOB. OIHAKO OHA OrpaHHYCHA JIUIIb HTPOCTBIMH
aTOMaMH U HE YUUTHIBACT KBAHTOBO-MEXaHIMIeCKHe (P (PEKTHI, TaKHe KaK CITUH JICKTPOHA U HEONPEACIEHHOCTH MOJI0KEHHS.

3aKpbIThbIe BONPOCHI C OJHUM NPABUIILHBIM OTBETOM

Bormpoc Ne3

Kaxkast n3 mepedncIieHHBIX JTUH3 00J1aJaeT CIOCOOHOCTBHIO COOMPATh NMapaJUIeIbHBIC IydH CBETa B OJJHOM TOUKe?
a) PacceuBaronias nmuH3a

b) Cobuparomast THH3a

¢) J1BosiKO-BOTHYTasl IMH3a

d) ITnocko-BorHyTas nuH3a

IIpaBusbHbIii 0TBeT: b) Cobuparomast T1MH3a

Bompoc Ned

Kaxkoit anement Ilepuoaudeckoi cUCTeMBI IMEET HAUMEHBIITHH aTOMHBIIT HOMep?
a) Bomopon

b) 'enwmid

¢) Jlutuit

d) Yrnepon

[IpaBuibHbIi 0TBET: a) Bomopox

3aKphIThIC BOMPOCHI C HECKOJIIBKUMU TPABUIIbHBIMHA OTBETAMHU

Bompoc Ne5

Kakue u3 nepeyrciieHHbIX SBICHHH OTHOCATCS K ONTHYeCKUM 3 dexram?
a) NuaTepdepents

b) Mucppysms

¢) Pedpakius

d) Pe3onanc

e) ducnepcus

f) Konexkitus

[TpaBuIIBHEIE OTBETHL: 4, C, €

Bonpoc Ne6

Kakne 31meMeHTbI BXOJST B COCTaB sijpa aToMa?
a) [IpoToHsI

b) Helitpons!

¢) DIIEKTPOHBI

d) [Tosurponsr

€) AHTHUIIPOTOHBI

IIpaBusibHBIE OTBETHL: @, b

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc No7

YcTaHOBHTE PABHIIBHYIO ITOCIEI0BATEIIFHOCTD IIPOXOKACHHS CBETa Yepe3 COONPAIOIIYIO JIHH3Y.
1. CBeTOBBIE JTy4H CXOAATcA B (DOKyce TOciie MPOXOXKICHUS depe3 JIMH3Y.

2. [TapaienbHble CBETOBbBIE JIyUd IIONAJAI0T HAa MOBEPXHOCTH JIMH3BL.

3. ITocne npenoMiieHUs B JIMH3€ CBETOBBIC JIy4H HAYMHAIOT CXOAUTHCH.

4. Jlydn nepecekaroT INIaBHYIO ONTHUYECKYK) OCb JIMH3BL.

IIpaBusbpHas TOCIENOBATENBHOCTE: 2 — 3 — 4 — 1

Bomnpoc Ne§
YcTaHOBHTE IPAaBIIIBHYIO TOCIIEI0BATEIBHOCTD COOBITHI, IPOUCXOISIINX MIPU PaJHOaKTHBHOM paciaje albgha-qacTUICH.
I. OO0pa3zyeTcs HOBBIM 2J€MEHT C MEHBIIUM aTOMHBIM HOMEpPOM.




2. Snpo ucmyckaeT anb(a-uacTHUILy.

3. Uucnio MpoToOHOB yMEHbIIaeTcs Ha 2.

4. Uucao HENTPOHOB yMEHbILAETCA Ha 2.
IIpaBunbHas mocneaoBaTeNbHOCTh: 2 — 3 — 4 — 1

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHA

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKYy ONITUUECKUMU SBIEHHAMH U HX ONUCAHUSIMU.

Onrtuyeckoe sSBICHHE Omnmcanne

a) OTpaxxenue 1) N3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OJHOU CPEeNIbl B APYTYIO

b) [Ipenomnenue 2) Bo3Bpaiienue cBETOBOro Jyda 0OpaTHO B cpelly Ipu BCTpeye ¢ TPaHulel paszena cpen
¢) Judpaxuns 3) Paznokenue Oesloro cBera Ha I[BETa CIIEKTPa

d) ducnepcus 4) OTKIIOHEHHE CBETOBBIX BOJH IIPH IPOXOXKICHUH Yepe3 Y3KYIO IeNb WIH OTBEPCTHE
IIpaBUIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—4)

d)—3)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIy YACTHLIAMH, BXOASALIMMHU B COCTAaB aTOMa, M UX CBOWCTBAMHU.
Yactua CBOWCTBO

a) DJIEeKTpOH 1) ITomoxuTeTBHBIN 3apsin

b) [Ipoton 2) OTpunaTeNnbHBIN 3apsi

c¢) Heiirpon 3) HeliTpanbHelii 3apsn

d) Iozurpon 4) Nmeer Maccy, OIM3KYyI0 K Macce 3JIEKTPOHA, HO MOJIOXKHUTEIBHBIA 3apsiy
IIpaBuIbHOE COOTBETCTBUE:

a) —2)

b) — 1)

c)—3)

d)—4)

OIIK-1: CriocoGeH perats 3a1a4u npodeccHoHaIbHON IeSITEIbHOCTH Ha OCHOBE HCIIOJIb30BAHHS TEOPETUUCCKUX M IPAKTHIECKHUX
OCHOB €CTECTBEHHBIX M TEXHUYECKIX HAYK, a TAK)Ke MaTeMaTHIECKOT0 aIlnapara

1 cemectp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

Omnuimre, Kak MEHsIETCs IUIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTypbl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEICISIIOT €r0 MOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipn yBenmaeHUN TeMIIEpaTypsI ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIIICHHIO €T0 ITIOTHOCTH. I1py MOBHIIIeHHN
JIABIICHUS ra3 COKUMAETCS, YBEJIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOIICTBA r'a3a, KOTOPBIE OIPEEINAIOT €ro MOBEICHHUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCS BHYTPh MMOBOpOTa. Kakue CHIbl BBI3BIBAIOT ATOT
HaKJIOH M KaK OHH BJIUSIOT Ha YCTOHYMBOCTD CyaHa?

Ortset: Hakion kopryca cynHa BHyTpbh HOBOPOTA BbI3BaH ACHCTBHEM IIEHTPOCTPEMHUTEIBHBIX CUJI, BOSHUKAIOIIUX HPH ABIKCHUN
10 KPUBOJIMHEHHOH TpaekTopuu. Korma cyqHO moBopadmBaeT, HEHTPOCTPEMHUTENbHAS CHJIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBIIsAs KOPITYC HAKJIOHATHCSA BHYTPh. TOT HAKJIOH KOMIIEHCHPYETCS CHIaMU IUIaBY4eCTH, ACHCTBYIOIIMHU CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTh CYJJHO B BEPTUKAJIBHOE MOJNIOKEHHE. Y CTOHYUBOCTD Cy/IHA 3aBUCUT OT COOTHOLIECHHS 3THX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIIE BEPOSITHOCTh IIOTEPH YCTOWYNBOCTH. BaXHBIMHU (pakTOpamu, BIUSIOMIMMH Ha YCTOHYHBOCTH,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacIipeaeieHue Tpy3a.

3aKphIThIC BOINPOCHI C OJTHUM IPABUIIEHBIM OTBETOM

Bonpoc Ne3

Kakoii 3aKoH OnmUCHIBaeT 3aBUCUMOCTD CHIIBI YIIPYTOCTH OT Je(hOopMaLyy MPYKUHBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3akon boitns-Mapuotra

ITpaBunbHIA 0TBET: b) 3akoH ['yka

Bompoc Ne4

Kakoe ycTpoiicTBo peoOpa3yeT MeXaHHYECKYIO SHEPTHIO B JJIEKTPUUCCKYIO?
a) Jlunamo-MalmHa

b) Tparcdopmarop

¢) AKKYMYJSTOD




d) Kongencatop
[IpaBunbHBIi OTBET: a) JIMHAMO-ManIMHa

BaKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue u3 mepeunciieHHBIX CBOMCTB XapaKTepHBI U (heppOMarHUTHBIX MAaTepHAIIOB?
a) Bricokas 31eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMarHUYEHHOCTh

¢) Huskas MaranTHas IPOHHUIIAEMOCTD

d) Hanuuue nomeHoOB

IIpaBusbHbIe OTBETHL: b, d

Bompoc Ne6

Kakue BeTMUMHEI ABIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHUS TePMOANHAMUYECKOI CHCTEMBI?
a) Temneparypa

b) O6bem

¢) MaccoBas nons

d) lapnenue

e) CkopocTb

IIpaBunbHBIC OTBETHL: a, b, d

BOHpOCLI Ha YCTAHOBJICHUC MOCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BAaTEIBHOCTD CTAANI BIKCHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadaIbHOM
CKOPOCTEIO.

L. Teno nBuKeTCs paBHOMEPHO BJOJIb T'OPU3OHTAIBHON OCH.

2. Teno HauMHAET ABUTAThLCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbHOE ABMXKEHUE 3aMEUIAETCSl U3-3a CONPOTHUBICHUS BO3IyXa.

IIpaBunbHas nocnenoBarenbHoCcTh: | >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 PE3UCTOpeE.

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
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS
Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAME U MX CHMBOJIaMH B MexayHaponHoi cucteme equnutl (CH).
dusnyeckas BEIHYNHA CuMBoOII

a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTtb 3)P

d) DrexTpuyeckuii 3apsn 4 Q

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (HDU3MUCCKUMHU SBICHHSAMH U YCTPOHCTBAMH, HCTIOJIB3YIOIIUMH 3TH SBICHHUS.
dusnyeckoe SBICHHUE VYerpoiicTBo

a) DJIEeKTpOMarHuTHas WHAYKLUS 1) Tpanchopmatop
b) ®otoadpdekt 2) ComHeuHast 6arapes

c) Pezonanc 3) LC-xonTYp

d) TepmodnEKTPHUIECTBO 4) Tepmomapa

[TpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) —2)

¢) —3)




d)—4)

2 cemecTp
OTKpBITBIE BOIIPOCHI

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
IPEIOMIIAETCS 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.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 13 nepe4yrciIeHHbIX 2IEMEHTOB 00J1a1aeT HanOOJIbIICH aTOMHOM Maccoi?
a) Bonopon

b) Ienwmii

¢) Yraepon

d) XKeneso

[IpaBumsHENi oTBeT: d) XKeneszo

Bompoc Ned4

Kaxoit mprbop rcnonb3yeTces st HaOIFoAeHHS 32 TOBEACHHEM MUKPOUYACTHII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) Huknotpon

¢) DJIEKTPOHHBIN MHUKPOCKOT

d) Pagmonokatop

[IpaBUIBHBINA OTBET: ¢) DIEKTPOHHBIN MUKPOCKOII

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

Kaxwue 13 mepeuncaeHHbIX YCTPOHCTB UCTIONB3YIOT IPHHITUITEI ONITHKA?
a) JIazepsr

b) Pamapsr

¢) Teneckorbl

d) ®oroanmapat

[IpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kakue u3 mepednciieHHBIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEAKIHAX?
a) DIeKTpOHBI

b) ITpoToHbI

c¢) Heiitponsl

d) ITosutponsr

IIpaBusibHbBIE OTBETHL: b, C

BOHpOCBI Ha YCTAaHOBJICHUEC MTOCJICIOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIE0BATEIIEHOCTE COOBITHI TIPH 00pa30BaHUN Pay’KHOTO CIIEKTpa:
1. Benelif cBeT momnagaer Ha MOBEPXHOCTh BOJBI.

2. CBeT npesioMiIsieTcss M OTpaskaeTcs BHYTPH KaIlld BOABIL.




3. CBeT BBIXOIUT U3 KAIUIM U Pa3/laracTcs Ha OTAEIbHBIC I[BETA.
4. YenoBek BUIUT pajyry.
ITpaBunbHas nocnenoBarenbHOCTh: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENEHOCTD TAIOB SICPHOTO JIETICHHUS:
1. BrIcBOOOXKICHIE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHEe HOBBIX HEHTPOHOB.

IIpaBunbHas mocne0BaTeNbHOCT: 2 — 3 — 4 — 1

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHUA

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY BUAAMH PAIHMOAKTUBHOTO PACIaa i 00Pa3yOIMMHUCS YaCTHIIAMU:
Bun pacnaga OO6pa3yromuecs: 9acTHIIbI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnag 2) Anbda-uactuna

¢) l'amma-uznyuenue 3) DnexTpoH

d) Bera-muttoc-pacman 4) I'amma-otoH

IIpaBuIBHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU SBICHHSAMH U IPUMEPAMHU HX UCIIOIb30BaHMUS:
duznveckoe sBICHHE [Ipumep ucnonp3oBaHMs

a) dudpaxmus ceera 1) CD/DVD-mpourpsiBarens

b) SAnepusiit cuate3 2) Comnnie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTaHLIUS
d) dayopecuennus  4) JIIOMHHECHCHTHBIC JIAMITBI
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUusA

Metoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTuudeckast 4acTh 3K3aMeHa M0 JUCHUIIINHE IPeACTaBIsIeT coO00i KOMITJIEKC BOIPOCOB Ha YCBOGHHE IPOIEHHOT0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBI.

B pamkax TeopeTHuecKoi YacTH 00yJaromuics, U KaKA0T0 3a1aHus, (GOpMyIHpYeT NPABIIIBHEIE C €T0 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTACTCS BHINIOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTHBHOM citydae 3amgaHue
CUUTAETCS HEBBIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEACTABIISIET 3a1a4ll, HAllPaBJICHHbIE Ha BBISIBICHHE BO3MOXKHOCTU MPAKTHUECKOTO
IPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOIIHEHUS TEOPETUYECKOH U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAaHUAMH.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xopor11o) 75+84 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM [T OOIIETro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITTOJTHEHO JIBA 3a/IaHKsI B COOTBETCTBUU C TPEOOBAaHUSIMH, B TIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTATOYHOM JJIs1 001Eero PyHKIMOHUPOBAHUS CUCTEMBI

2 (HeYIOBJIECTBOPUTEIIHHO) <50 BeimosHeHO MeHee BYX 3aJaHHil B COOTBETCTBHHU C TPEOOBaHUSAMH, B 00BeMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI
HToroBslii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIIOIINE BOIIPOCHI M AaBATh JONOJIHUTEIIBHBIC IPAKTUUECKUE 3a/[aHUS.

MeTtoauka OLIEHKHU 3a4eTa 110 JUCLUIUINHE

3adeT 1o AUCIMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH paboThl CTy[eHTa B TEUCHHUE CeMeCTpa.

Metonyka oreHKH JIaGOpaTOpHBIX padoT

CTyneHT IOJDKeH BBIIONHUTE M 3aIIUTHTH BCE JTa00paTOpHBIE PaOOTHI, IPEyCMOTPEHHBIE IPOrPaMMON THCIIUTIIHHEL
JlabopaTopHast paboTa CUMTAETCS 3aLIMIIEHHON P YCIOBUH yAOBICTBOPHTEIHHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIPOCOB, TIPUBEJCHHBIX B KOHIIE KaXKI01 pabOTHI B 1a00PaTOPHOM HPAKTHUKYME, a TAK)KE BBIIOJIHEHHS TECTOBBIX 3aJJaHHHU 110 TeMe




paboTHI HAa YCMOTpEHHME MpenoaBaTenei.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

Bukynos C. B,,
Curumos B. .,
Tpeakrna E. T.

®dusnka: cCOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.2 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpeiakuna, A.C.

SpocnaBueBa

®dusmka: yued. mocodue

HoBocubupck: CI'YBT,
2017

JI1.3 | Hukurenko AHaToauit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JlabopaTOpHBII MPaKTHKYM 110 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

JI1.4 | Curumos Biagucnas
HMBanoBuy,
IIporononosa Huna

ITaBnoBHa

Onruka. @u3uka aToma: 1a00paTOPHBIH IPAKTUKYM 0 (PU3UKE

Hosocubupck: CI'YBT,
2016

JI1.5 |Tpodumona Taucus

HMBanoBHa

Kypc dusuku: yue6. mocobue [uis HHKEHep.-TEXH. CIell. By30B

Mocksa: Axanemus, 2010

JI1.6 |Hukurenko AHaTomuit
I'eopruesny, SxoBnes
Buagumup
HuxonaeBuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

JIabopaTOpHBIi MPAKTHKYM 10 MOJICKYISIPHOH (hU3UKE: MPAKTHKYM

Hosocubupck: CI'YBT,
2019

7.1.2. Jlono/IHUTe/ILHAS TUTEpaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpaauit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlaGopaTopHBIi MPAaKTUKYM O (pr3nke. DNEeKTPHIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopust onTUKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kommrekt yweOHoi MmeOenm; JlaGoparopHsle ycraHOBKH: OmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOsHHA JTHH3BL, OnpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

MIPOBEIEHUS nabOpaTOpHBIX | mOMoOIIBI0  pedpaktomerpa AOOe; OmnpenencHue [UIMHBI BOJMHBI  Jlazepa MPH  MOMOIIA

3aHATHI mudpaknnoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumetpa, 2 mT.; OmpeneneHue TeMrepaTypbl packan€HHoro Tena; MccnemoBanue
JIMHEWYaToro CIeKTpa BOAOPOa U ONpeieieHus MOCTOsIHHOM Punbepra

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

MIPOBEAECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHsIi), [TK (mepeHoCcHOI)

JIEKITMOHHOTO THUTIA

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MIPOBEIEHHS 3aHATUI

MPAKTUICCKUX 3aHATHIA

[Tomemenne i | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer' w

CaMOCTOSITENIbHOM paboThl | oO0ecreunBaOImUX  JAOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTeNBHYIO  Cpemy

00y4Jaronuxcst YHuBepcureTa.




Jlabopatopust MEXaHUKU "
EKTPUYECTBA - y4eOHast
aymuTopus U1 TPOBEACHHSA
71a00paTOPHBIX 3aHATHH

AynutopHas nocka; Kommuexkr yueOHoit wmebenu; JlaGopaTopHble CTeHABI: YHUBEpPCATbHBIN
CTeHI «3aKOHBI MOCTOSHHOIO TOKa», 6 1uT.; JlabopatopHas ycranoBka: OmpenencHue
TOPU3OHTAILHOW COCTaBJIsIONIed MarHutHoro mois 3emnu, 4 mT. OnpeneneHue YCKOpPEHHs
CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOLICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHMUS IS BEIYHMCICHIS OTPENTHOCTEH M3MEpEHHH, 6 IIT.




