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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs 3204Has

OO6m1ast TpyaA0EMKOCTh 53ET

YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM 4YHCIIE: SK3aMEHBI 2
ayIUTOPHBIE 3aHATHUS 18
caMmocTosTeNbHast pabora 140
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 10 (10 |10 |10
JlabopaTopHbie 8 8 8 8
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 18 |18 [18 |18
KonrakrtHast pabora |22 |22 (22 (22
Cam. pabota 140 | 140 | 140 | 140
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 180 [ 180 | 180 | 180

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI
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pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJ1 Hayajia noArotosku 2025

PaGouyro nporpamMmy cocTaBuJi(u):
k.m.u., Joyenm, lepoununa Mapuna Anexcanoposna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Jlunesuu Onpra Mropesra



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHM3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Hudopmarnka

2.12

Maremaruka

2.13

Xumus

2.2

JMCHUTNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUUILIUHBI (MOAYJIA) HEOOXOAUMO KaK
npeauecTByoLiee:

221

MeHeKMEHT

222

CraTucTuka

223

praBHeHI/IC CONUAIBHO-TPYAOBBIMH OTHOIICHUAMMN

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

(MOJYJIS)

OIIK-3: Cnioco0eH UCN0JIb30BATH OCHOBHBIE 32AKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILINH B IPodeccHoHaIbHOI
AEeATEJIbHOCTH

OIIK-3.1: Mcmonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUTLTAH

OIIK-3.2: HpI/IMeHﬂCT OCHOBHBI€ 3aKOHbI €CTECTBCHHO-HAYUYHBIX JUCHUIIJINH B HpO(bGCCHOHaﬂLHOﬁ JACATCIIBHOCTHU

OIIK-3.3: OpuenTtupyercsi B OCHOBHBIX 3aKOHAaX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH C IIETBI0 TPUMEHEHHUS UX B
podecCHOHANTBHON AeITENbHOCTH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEH

3.1|3uars:
3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOI (QDU3UKK U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SICPHON (HH3HUKH;
3.1.3 |- METOABI TEOPETUUECKOTO U IKCTIEPUMEHTAIBHOTO UCCIEA0BAHNS B (PH3UKE
3.2 [ Ymern:
3.2.1 | ucionp30BaTh (U3UIECKUE 3aKOHBI P aHAJTIM3€E M PEIICHUH POoOIeM MPohecCHOHATBHON NeSTENbHOCTH
3.3 | Baagerb:
3.3.1 | MmeTogaMu npoBeAcHUS GUIUUSCKUX U3MEPCHU, METOAaMH KOPPEKTHOH OLICHKH TOTPEIIHOCTEH IPH NPOBEACHUN
(bU3IYECKOro KCIICPUMEHTa
4. CTPYKTYPA JTUCIUIIJIMHBI (MOYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 2 18 0
Jlex Mexanuka /JIex/ 2 2 J1.1 0
Cp Hunaamuka /Cp/ 2 16 0
JIa6 OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 110 crtoco0y beccenst. 2 4 JIL.S 0
OnpeneneHrne MOMEHTA HHEPLIUU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTOJIOM. M3yueHne OCHOBHOT'O 3aKOHa JMHAMHUKH BpaIlaTeIbHOIO
JIBYDKEHHS € TIOMOIIIbo MasiTHrka Obepoeka /J1ab/
Cp CamocrosrenbHas padota /Cp/ 2 8 0
Paznen | Paspen 2. MoJiekyasipHas guzuka U TepMOIMHAMHKA




Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 8 0

Jlex Tepmonunamuxa /JIex/ 2 2 J1.1
Cp Tepmoaunamuxa /Cp/ 2 20 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Cp Onexrpoctaruka /Cp/ 2 8 0
Cp Onexrpoauaamuka /Cp/ 2 10 0
Jlex OnekrpoauHamuka /Jlex/ 2 2 JI1.1 0
Paznen | Pa3zpen 4. DiekTpoMardeTusm
Cp Marnutoctaruka /Cp/ 2 6 0
Jlek Marnurtnas naaykuus. Teopus MakcBesuia AJist 3JIEKTPOMarHUTHOTO 2 2 JI1.1 0
ot /JIex/
Cp MarnutHas uanykuus. Teopus MakcBesia 115l 91€KTpOMarHuTHOIO 2 6 0
nonst /Cp/
JIab OmnpeneneHne TOPU30HTATBLHON COCTABIISIONICH HAMPSHKEHHOCTH 2 2 JI2.1 0

MarHuTHOro 1ois 3emun. /J1a6/

Pazgen | Pasmen S. OnTtuka

Cp Odusnueckas ontuka /Cp/ 2 6 0
Cp KsanToBas ontuka /Cp/ 2 6 0
JIab OmnpeneneHue noxkasaTesnen mpeaoMIIeHHUS JXKUAKOCTEH C TTOMOIIBIO 2 2 JI1.3 0

pedpakromerpa A6Ge. OnpeeneHne TeMnepaTypsl pacKaJIeHHOTO Tea
OIITHYECKUM MeTogoM /J1ab/

Pazgen Pa3nen 6. AtomHast u siiepHasi pusuka

Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenne aroma /Cp/ 2 20 0
Cp SAnepnas ¢musuxa /Cp/ 2 8 J1.2 0
HKP Texymmuit korTposs /MKP/ 2 4 J1.4 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. ®usnyeckue OCHOBBI KJIACCUYECKON MEXaHUKHU

Tema 1.1. Kunematuka

DneMeHTHl KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarenpsHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AarHa
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIATbHOE yeKopeHnus. Kitaccnguxarus BUIOB ABIKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. BUbl cuil B MEXaHHMKe: TPEHUs, YOIPYTrOCTH U TArOoTeHHs. IMITyibe Tena.
Wmrrynbc crutel. BHenHMe 1 BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMsl. LleHTp mMace (eHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JIBH)KEHHUSL.

PaboTa nocTossHHOM U epeMEHHO cuiTbl. BeipaskeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBII HHTEerpai. MOIIHOCT. DHEPrHs Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoecTBrs. KiHeTHIeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHIECKOH PHEPTHH U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y 1ap aOCOTIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoMEeHT HHEepIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema IllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATEIbHOIO IBH)KEHHUS TBEPJOIr0 Tejla OTHOCUTEIIBHO HEMOABHKHOM OCH. 3aKOH COXpAaHEHUsI MOMEHTa
HMITYJbCa U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aKkoH BceMUpPHOTO TAroTeHus. [loTeHManbpHas SHEPrisl MaTepUATFHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JIeHCTBYIOIIEH Ha MaTePHAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPTUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Exununsl u3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUe bepHymm u ciienctus u3 Hero. Teuenue Bsi3koi xugkoctd. @opmynsl HeioToHa n
Croxca. KoadGunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMmoHMUeckne KonebaHus 1 uX XapakTepucTukd. [uddepeHnnansaHoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKuHHBIH,
(u3muecKkuii 1 MaTeMaTHIECKU MasTHUKHA. DHEPIUsl TapMOHUYIECKUX KoneOanuid. CloxeHHe TapMOHIYECKHUX KoJieOaHuil 0THOTO
HaIpaBJIeHUs U OAMHAKOBOM yacToThl. buenue.

Cro)xeHns B3aUMHO MEPICHANKYIAPHEIX KoseOanuit. durypsl Jluccaxy. 3aTyxarommue U BEIHYXICHHBIC KosleOanus1. Pe3oHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE IIIOCKOH Oeryiei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. MomnekynsipHast GU3UKa ¥ TepMOANHAMUKA

Tema 2.1. MonekynsipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsst KHHETHIECKas SHEPT s MOJICKYI. MOJIEKY SIPHO-KHHETHIECKOE TOJTKOBAHUE a0COIOTHOW TEMITEPaTYPhI.

DJIeMEHTHI CTAaTHCTUIECKOH (QU3UKH. 3aKoH MakcBeiia U pacipeeNIeHusT MOJIEKYIT HICaTbHOTO Ta3a 10 CKOPOCTSIM.
Bapometpuueckas ¢popmyna. 3akoH bonbliMaHa 11 pacipeielIeHus YaCTHI BO BHEITHEM NOTEHIUANbHOM oje. CpeaHee 4ncio




CTOJIKHOBEHHUH U CpeqHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHOoBarre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HproToHA.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno creneneii cBoOOAbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCHMOCTb TEIIOEMKOCTH HICANIbHOTO ra3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsbie u HeoOpaTuMble mpouecchl. Lukia KapHo u ero k.ILA. [1d uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTHIECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHSI MEKMOJICKYIIIPHOTO B3auMoAeicTBISL. D deKkTHBHEIN qraMeTp MoJeKyil. Y paBHeHHe BaH-nep-
Baansca. ®a3ossre nepexons 1 u 2 pona. Kpurnueckoe cocrosuue. Tpoiinast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUMN
BemecTBa. [loBepxHOCTHOE HaTspKkeHHe. CMadynBaHue. KanunmspHele SsBICHUS.

Paznen 3. DnexTpudecTBo

Tema 3.1. DnexTpocTaTuka

3akon Kynona. Hanpsi>keHHOCTb U CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipunnun cynepnosunun
aneKkTpudeckux noiseil. [Ipumep pacuera HaPsYKEHHOCTH M0JIS, CO37aBaeMoi cucTeMOH 3apsAa0B. [10Tok BeKTOpa HANPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpruuecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupKynauus BeKTopa HanpsbkeHHOCTU. [loTeHnanbHbIi XapakTep
3NEKTPOCTATUYECKOro Noud. [ToTeHnnan anekTpu4ecKkoro mojis. DKBUIOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaMpsDKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI MUAIEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3EKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! 1 ux BuAbl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMST KOHAEHCATOPOB B GaTapero. DHeprus 3JeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnekrpoarHaMuKa

ITocTostHHBII dNeKTpUYecKruii TOK. Buiel HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 91C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBIeHHe U NTPOBOJUMOCTb NPOBOJIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOmpoTUBICHUN NIPU Pa3IUYHBIX BUIAaX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpudecKoro Toka. 3axoH Jlxoyns-Jlenma. [Ipasuna Kupxroda u npuMeHeH#e UX K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Paznen 4. DnexTpomMarseTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. MHaykys MarHuTHOrO nosisi. CunoBble IMHAUKM MarHUTHOTO T0JIs1, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH Ha MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHbIX TOKOB. 3aKOHBI AMIiepa. JIBHkeHMe 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuna
Jlopenna. Hupkymnsuust Bektopa H u B. 3akoH nosgHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nons B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHUKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes n
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ipasuno Jlenmna. SIBnenue camounHaykimu. MHIyKTHBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MarsauTHOE TI0JIe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKy), nX Gpusndeckas nmpupona. HamarandeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopuu Makcseiuia. Tok cMelieHus. YpaBHeHus: MakcBenla B UHTEIPalbHOM
thopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE ¥ MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IePEMEHHOr0 TOKa. MOIIHOCTB, BbIJIENIsIeMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIC Konebanus. ['apMOHMUECKHE, 3aTyXarole 1 BEIHYKAeHHbIe KoaeOanus. IloHsTHe 0 pe3oHaHCe.
OnexkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pazpen 5. OnrTuka

Tema 5.1. ®usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBobl. Cheprueckue 3epkana. Gopmyna 3epkana. [loctpoeHue n3o0pakeHHH.
Tonkwue nun3bL. @opMmyrna uH3EL [locTpoeHue H300paKeHHUH.

BonHoBas 3neKTpoMarHuTHas Mpupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus cBeta. Meros! HabmroqeHns naTepdepeHnny ceera. Pacuer
unTepepernun B onbite FOHTa. MHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HAyKe U TEXHHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakius Ha npocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pentrenorpadgudeckoe muccinegoBanue CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH U nosipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUH U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe mydenpenomienue. Ilpuzma Hukons. Ionsapouns! u
HOJAPHU3AI[IOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas anuzotponus. Iddextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.




OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 5.2. KBanroBast ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

SBnenue hororddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca u nmmyibc GoTona. [lapinenue ceera. Onbits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOMCTBO H NPUMEHECHHE.

Paznen 6. ATomHas u sigepHast puznka

Tema 6.1. CtpoeHue aroma

Mopnemn aromoB Tomricona u Pesepdopaa. DMmupraeckrne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHHS M TOTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. Jlnneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CHEKTPAIBHBIX JINHAN.

Bonna Jlyn ne Bpoitnsa. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['elizenOepra kak NposiBIeHHE KOPITyCKY/ISIPHO-BOJIHOBOTO JIyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cmeici. YpaBHeHue Ilpénunrepa s cTalioHapHBIX COCTOSHUI.

Ioctynater bopa. BopoBckast Teopust aroMa BOJOPOAa U BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBsle uncna. Criul anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue aneKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTAaHHOE U BRIHYXICHHOE H3IydeHue. IIorsaTie 00 onTHaecKux
KBaHTOBBIX FeHepaTopax (I1a3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsioBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3aumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MIPUPOAE AACPHBIX CHI. Monenu siapa. PaguoakTHBHOE U3IIy4E€HHUE U €T0
BUJIBL. 3aKOH PAaJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IPOHCXOXKAEHHE anb(a, OeTa - 1 raMMa-u3TydeHUs] aTOMHBIX A7ep.
ITonsTHE O AAEPHBIX PEAKIHAX U UX OCHOBHBIX THNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokenbix saep. Lennas
peakmust neneHus. [loraTre o simepHoi SHepreTuke. Peakist cHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DeMeHTapHbIe YacTHIbL. VX Kraccupukanus.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BLI]'IOJ'[HE:HI/IC CaMOCTOATCIIBHBIX pa60T
DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

3amaHus U1 oNIpeeIeHNs YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIHI:

Kommnerennus OITK-3

3aKphIThIC 331aHUS:

1. dusndeckue SBICHNSI B OJJUHAKOBBIX YCIOBHSX MPOTEKAIOT OJMHAKOBO BO BCEX HHEPIUAIBHBIX CHCTEMaX 0TCYETa — 3TO
TIPUHIIMIL. . .

A OTHOCHTEIBLHOCTH; *

B cootBercTBus;

C IOTOJTHUTETTFHOCTH;

D He3aBucHMOCTH.

2. VI3MeHeHue BHYTPEHHEH SHEPrUy Ta3a MPOM30IIII0 TOIBKO 32 CUET pabOThI CHKATHA ra3a B ...

A mn30bapHOM TIporecce;

B uzoxopHOM mporuecce;

C HU30TEpPMHUYECKOM IPOIIECCE;

D aamabaTtudeckoMm mporiecce. *

3 DREKTPUIECKOE TIOJIe CO3/IaeTCs ABYMS MapaIIeTbHBIMHE, BEPTHKAILHO PACTIONOKEHHBIMY IJIACTUHAMU, 3aPsKEHHBIMHU
Pa3HOMMEHHO C OJJUHAKOBBIMU 110 MOJIYJIIO TOBEPXHOCTHBIMH IUIOTHOCTSMU 3apsAa0B. HampsokeHHOCTh pe3yabTUPYIOLIETO
9JIEKTPUUYECKOTO MOJISI paBHA HYJIIO ...

A 3ampenenamu miactu - ¥

B mexny ninactunamu

C TONBKO crpaBa OT BTOPOil IIaCTHHBI

D Tonpko cieBa OT NepBOi MIACTUHBI

4.Toueunsrii 3apsan Q = 531 Kt nomerneH B ieHTpe kyda ¢ mmrHoi pedpa 10 cM. [ToTok BeKTOpa HAIPSHKEHHOCTH JIEKTPHIECKOTO
TMOJIS Yepe3 OJHY I'paHb Ky0a paBeH ...

A 1 Hwm2/ Kn

B 5,31B.m

C 10xB.m *

D 8,85

5. Tesno OpolIeHo ¢ MOBEPXHOCTH 3eMIIH cO CKOpocThio 20 M/c o yriiom 60 0 k ropu3oHTy. OnpeenuTe paarnyc KPUBU3HBI €ro
TpPaeKTOpUH B BepxHel Touke. CONpOTHBICHHEM BO3yXa peHeOpedb. [IpuHsITh .

A 80m

B 20m




C 10m *

D 40m

6. I1pu BpamieHny TOYKU MO OKPY>KHOCTH €€ YriIOBOM IMyTh MeHseTcs 1o 3aKkoHy p=A+Bt+Ct3. 3aBucuMoCTh yriioBoro yCKOpeHus
UMEeT BUL...

A &=B+3Ct2

B e=4Ct

C B-2Ct

D e=6Ct*

7. Teno, MONHOCTBIO TOTPY)KEHHOE B BOAY (IUTOTHOCTH BobI p=1000 Kr/M3) BecHT B 5 pa3 MeHbIIIE 4eM B Bo3ayxe. UeMy paBHa
IUIOTHOCTB Tena?

A 1000kr/m3

B 1250 kr/m3

C 200 xr/m3

D 5000 kr/m3

8. Uemy paBHa MOIIIHOCTH CEp/lia CHOPTCMEHa BO BpeMsl COPEBHOBAHUM, €CIIM IPH OJHOM yAape OHO cosepiraeT paboty 16 Ik, a
execekyHaHo neinaer 180 ynapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Bt

9. AMIuuTyna KojueOaHni MaTeMaTHYeCKOTo MasTHUKA paBHA 5 cM. Kakoi myTh poiaeT MasTHUK 3a 2 MHH, €CJIH TIEPHOJ €T0
Kojebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D 50 cm

10. Eciin yBenmMuuTh Maccy rpy3a, MOABEIICHHOTO K CIIUPaIbHOH npyxuHe, Ha 600 T, TO epro KoyebaHui rpy3a Bo3pacTaeT B 2
paza. OnpenennuTs MacCy epBOHAYAIFHO ITOBEIIEHHOTO Ipy3a.

A300r

B200r

C 1200r

D400r

11. HanpaBneHus: BEKTOPOB MOMEHTA UMITYJIbCA M MOMEHTA CHJI JIJIsl PABHOYCKOPEHHOTO BpAIEeHHUs] TBEPJIOTO Tela HallPaBJIeHHI. . .
A MOMEHT UMITy/IbCa 110 OCH BPALLEHHUS, 110 IPaBUILy IPAaBOr0 BUHTA. MOMEHT CHJIbI IEPIECHIMKYISIPHO OCH BpaILlEHUsI *
B MowMmeHT IMITyIIbCa 1 MOMEHT CHIIBI TI0 OCH BPAIICHHMS 110 PABHILY IPABOTO BUHTA

C MoMeHT UMITyJIbca 1 MOMEHT CHJIBI MEPIEHANKYIISIPHO OCH BPALLCHUS

D MoMeHT uMITyinbca 1 MOMEHT CHJIbI HAIIPABJIEHBI IO OCH BPAIEHHUs B IPOTHUBOIOJIOKHBIE CTOPOHBI

12. Bec Tena Maccoit m B udTe, OIMyCKAaromIeMycsi BHH3 C TOCTOSHHBIM YCKOPSHHEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. WneanbHbIH ra3 B KOJIXYECTBE 4 MOJIb M30TEPMUYECKU PACIIUPSACH TOIYYHII OT BHEIIHETO HCTOYHHUKA KOJIUYECTBO TETJIOTHI 2,5
k/[x. IIpy 5TOM ero BHYTpEHHSS SHEPTUsl U3MEHWIACH Ha...

A 2,5 xJlx

B 10 xJIx

C 0x/lx *

D 20 x/Ix

14. YpaBHeHHE IBIKEHUS TOUYKH TAaHO B BUJe X=2sin(1/2t+ n/4) cM. OnpenenuTs nepro KoneOaH!H TOUKH.

Adc *

BO0S5c

C2c

D8c

15. B nanHyio TOUKY NPOCTPAHCTBA MPUILUIH ABE CBETOBBIE BOJIHBI C OAMHAKOBBIM HAlpaBIeHUEM KOJIeOaHUH BEKTOpa , IEPHOAAMU
U W HadIbHBIMH a3aMu ® . MIHTepdepeHus Ha0moaaeTcs B Cirydac . ..

A Tl=2cT2=4c ¢l-02 =const

B Tl=2cT2=2c ¢1-2 = const*

CTl=2cT2=4c pl-dp2/=const

DTI=2cT2=2c ¢l1-02 /=const

OTKpBITHIE 3aJaHHS:

16. Kakast xapakTepucTHKa 3BYKOBOM BOJIHBI OCTA€TCSl HEM3MEHHOM NPH NEPEX0/e BOIHbI U3 BO3AYyXa B BOLY?

OTBeT: 4acTOTa BOJIHBL.

17. Pa3HOCTH MEXly 3HAUECHUEM BEIIMUUHBL, [10JIy4aeMOU IIPU U3MEPEHUU, U €€ NCTUHHOM 3HAaUYE€HUH HAa3bIBAETCH. ..

OtBeT: a0COJIFOTHOH MOTPEIIHOCTBIO.

18. IMeproa mudpakIMOHHOW PENIETKN paBeH 5 JUIMHAM MOHOXpOMaTHYeCKOH BOHEI ( ). Kakoe MakCHManbHOE YHCIIO TIIaBHBIX
MaKCHMYMOB k maeT 3Ta pemerka?

Otset: 11 MakcUMyMOB.




19. B xakom mpomecce H3MEHEHHe BHYTpEHHEH SHEPruy ra3a MPOUCXOAUT TONBKO 3a CUT paboThI cxkaTus ra3a’?
OTBeT: B aqnabaTHUECKOM MpoLEecce.
20. [wuck mMaccoit T=2 KT KaTUTcs 0e3 CKONBKEHHS TI0 TOPU30HTAIb "HOH INTIOCKOCTH CO CKopocThio V=4 m/c. Haifti
KHHETHUYEeCKyIo 3Hep—THio Ex nucka.
Oter: 24 [Ix
21. IlocnenoBaTeNbHO COEANHEHBINPABHBIX CONPOTHBIECHUH. BO CKOJIBKO Pa3 U3MEHHUTCS CONMPOTUBIIEHHE LIEMH ECIH UX COCIUHUTD
napauienbHo?
OTBeT: yMEHBIIUTCS B N2.
22. HanpspKeHHOCTB 3JIEKTPHYECKOro Mo Bo3pocia B 3 pa3a. Kak n3ameHuTcs 00beMHasi INIOTHOCTD SHEPTUH JIEKTPHIECKOTO
nosus?
Ortset: yBemuuurcs B 9 pas.
23.Yacturia U3 cOCTOSHUA OKOS Havdaaa ABUTATHCSA 10 Jyre OKPYKHOCTHU pajguyca R=1 M ¢ MOCTOSHHBIM YIJIOBBIM YCKOPEHHEM € =
2 c-2. Yemy OyzieT paBHO OTHOILICHHE HOPMAJILHOTO YCKOPEHHMS K TAHICHIIHAILHOMY YCKOPEHHIO yepe3 1 ¢?
OtBeT:OTHOIICHNE HOPMAITBHOTO YCKOPEHNUS K TAaHT€HIIMAIEHOMY YCKOPEHHIO depes | ¢ paBHO 2.
24. Temneparypa abCOIIOTHO YEPHOTO TeNa YBEINYMIACh B 2 pa3a. Bo CKONBKO pa3 yBeIHUYHIACH SHEPTeTHIeCKasi CBeTUMOCTh
3TOrOo Tena?
OtBert: yBenuuuiack B 16 pas.
25. YpaBHeHMe IUIOCKOM rapMOHUYECKOH BOJIHBI, pacpocTpaHstomeics Baoiab ocu OX , umeer Buj Yemy paBHa CKOPOCTh
pacnpocTpaHeHus BOJIHEI (B M/c)?

OtBet: M/c.
26. Teno, MOMHOCTHIO NOTPYKEHHOE B BOAY (TUIOTHOCTB Boabl p=1000 kr/M3) BecHT B 5 pa3 MeHbIIIE UeM B Bo3ayxe. Uemy paBHa
IUIOTHOCTB Tena?

OTBeT: IUIOTHOCTH Tena paBHa 1250 kr/m3.
27. Cuia TOKa B TPOBOJIAIIEM KPYTOBOM KOHTYpe HHIYKTHBHOCTEIO 0,1 I'H H3MeHsAeTcs ¢ Te4eHHeM BPEMEHH 110 3aKOHY .
AbcomotHas Benmauaa JJ[C caMOWHAYKINY paBHa. . .

Ortser: 0,03 B.
28. YacTuua ABHKETCS [0 OKPY)KHOCTH PaJuycoM 1 M B COOTBETCTBHHU C ypaBHEHHEM I/I€ B paJnaHax, B ceKyHaaXx. B kakoii
MOMEHT BPEMEHH OCTaHOBHTCS YacTHIA?

OTBeT: YacTUIla OCTAHOBUTCS B MOMEHT BPEMEHH, PaBHBIIA 3 c.
29.3a Bpems t pacniasioch 75 % panuoakTUBHBIX aTOMOB. CKOJIBKO MEPUOJIOB MOTypaciaga COCTaBUT 3TO BpeMsi?
OTBeT: IBa IIepHo/ia MoTypacnasa.
30. Yepes KOHTYp, HHAYKTHBHOCTH KoToporo L = 0,02 ['a TeueT Tok, naMeHsromuiics mo 3akony [=0,5sin500t. AMunTynHOe
3Hauenue D/1C caMOMHIYKIIMH, BOSHUKAIOUIECH B KOHTYPE, PaBHO. ..

Otset: 5 B.

TuroBkle MPaKTHUECKHE 3aJaHUs K 9K3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsMonuHeiiHOe NBIKEHUE MaTEPUANIbHOM TOUKH OMKMCHIBAaeTCsS 3akoHOM . HaliTi skcTpeManbHOE 3HaUEHHUE CKOPOCTU
ToukH. KakoMy MOMEHTY BpeMEHH OT HadaJia JBHKEHHSI OHO COOTBETCTBYET. B Kakoifl MOMEHT BpeMEHH CKOPOCTh  ?

3aganue 2. B oqHOpoHOM MarHuTHOM moje ¢ nHAyKuei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs paMka,
conepxanias 1500 ButkoB miomazsio 50 . Ock BpallieHus JeKUT B TNIOCKOCTH PaMKHU U MEPIICHANKYIISIpHA JTMHUAAM HHIYKIHH.
Omnpenenute MakcuManbHyto OJ[C HHIYKIIMHU, BOSHUKAIOLIYIO B paMKe.

3amanue 3. [Iy4ok ecTecTBEHHOTO CBETa ITalaeT Ha CHCTEMY M3 4 HUKOJIEH, IIIIOCKOCTD IPOIYCKAHMS KaXKIOTO U3 KOTOPBIX
HoBepHyTa Ha yroy 30° OTHOCUTENBHO IIIOCKOCTH MPOIMYCKaHHs IpeAbIayIero Hukois. Kakas uacTe cBeTOBOTO MOTOKA IPOXOIUT
gepe3 3Ty cucteMy? IloTepsiMu HHTEHCUBHOCTHU CBETa B HUKOJISIX IIPeHeOpeyb.

TuIoBEIe BOIIPOCHI K 3aIIUTE JTaO0paTOpHOil paboTh! «}3ydeHne OCHOBHOTO 3aKOHA JHHAMHKH BPAMIaTEIIEHOTO IBHKEHHS C
nomoIneio MasiTHHKa O6epoexa.»

1. Kakoe nBmxeHue Ha3bIBaeTCs BpallaTelbHbIM?

2. Coopmynupyiite BTopoii 3akoH HploTOHa U1 BpamaTeabHOTro ABMKEeHHA. CpaBHHUTE C 3aKOHOM JUISl IOCTYIATEIEHOTO
JIBYDKCHIIS.

3. Uro Takoe MOMEHT MHepLUH Terna? MOMEHTHI HHEPIUY TeJl MPpaBUIbHON (GopMbl: 00pyda, NUIMHIpA, Mapa, CTEPKHA?
4. YeMy paBeH MOMEHT MHEPLUH CUCTEMBI Tel?

5. Chopmynupyiite Teopemy llltetinepa.

TumoBsle BONPOCHI K 3alUTe J1abopaTopHOi paboTsl «Onpenenenue ropu30HTaIbHON COCTABISIONIEH MATHUTHOTO MOJIST 3eMIINY

L. JaiiTe ompezaeneHune 31eMEHTaM 3€MHOTO MarHeTHU3Ma.

2. Coopmymmpyiite 3akoH brno-Casapa-Jlamnaca.

3. OOBsICHUTE NPUHIMI CYNEPIO3UIUN MaTHUTHBIX ToJel. ['ie oH ucnons3yetrca B pabore?

4. UeMmy paBHBI HAIPSHKEHHOCTh M MHAYKLUS MAarHUTHOTO TOJIS B IIEHTPE KPYroBOTO TOKA.

5. Kak BBIMISAUT MarHUTHOE I0JIE€ KaTYILKU?

6. B kakux eaMHUIAX U3MEPSETCS HAMPSKEHHOCTh MarHUTHOro nois B cucremax CU u CI'CM? Kakas cBsI3b Mexkay HUMU?
7. Uro Takoe NOTOK MAarHUTHOM MHAYKIIMU KaTyIIKU?

8. OOBsCHUTE YCTPOWCTBO W IMPUHIMII JCHCTBHS TAaHI'€HC - TaJbBAHOMETPA M YK)KHUTE, ISl KaKUX MPAKTHYECKHUX Iieneil oH
TPUMEHSETCSL.

9. IMogemy m3MmepeHus HauboIee TOUHBI IIPU yriaX OTKIOHEHHs ONM3Kux K 45°7

Tunosble BOIpock! K 3aluTe J1a0opaTopHOil padoThl «OnpenenaeHne JIMHBI BOJIHBI U3Ty4eHHs JIa3epa IPH MOMOLIH
I PaKINOHHOMN PEIIeTKI»

1. B dewm 3axmouaercs sBiIeHHEe HHTEPHEpEeHIUH?

2. B uem 3akirouaercs sBieHue audpaxaun?




OOBSCHUTH SIBICHUE MepepaclpeielieHHs CBETOBOM dHEPTuu npu audpakiun?

Kakue NCTOYHUKH 3JIE€KTPOMArHUTHBIX BOJIH SIBIISIFOTCSI KOT€PEHTHBIMU?

UYro Takoe audpakimonHas pemeTrka? dopMyna TIaBHEIX AU(QPAKIHOHHEIX MaKCHMYMOB.

Ha mu¢pakiiponHyio pemeTKy HOPpMAalIbHO MafaeT HapauleNbHBIA MydoK JTydel ¢ mmmHamu BomH Al u A2 (A1 > A2). JlaTs
pI/IcyHOK (xon nydeit), COOTBETCTBYIOLLMH MepepacnpeeneHnto sHepruu B nopsiakax k=0, k=1,k=2

oo

TumnoBsie TCOPETUICCKUE BOMPOCHI K OK3aMEHY 1O JUCHUIIIINHE:

L. Mopgenu B mexanuke. Cucrema otcdera. TpaekTopus, AIMHA ITyTH, BEKTOP MEpEeMELICHHS.

2. BekTophl CKOPOCTH, YCKOPEHHS €ro COCTABIIOMNE (TaHTeHINAIBFHOE M HOPMAIFHOE YCKOPEHHS).

3. IMpssmonuHelHOE paBHOMEPHOE ABMKEHHE MATEPHATBHON TOUKH. YPABHEHUS ABIKEHUS. | padKH IyTH, CKOPOCTH H
YCKOPEHHUS.

4 CnoxeHre B3aMMHO MEPIICHANKYISIPHBIX KOJeOaHHH.

5. Bunbr MexaHHMYECKHX BOJIH.

6. YpaBHeHue Oerymmeil MI0CKoi BOIHEL. VHTepdepeHIys BOIH.

7 JIBIDKEHME TeNl B KHIKOCTAX M rasax. [logbemHas cuiia, 1000BO€ COMPOTHBICHUE.
8 Teuenue Bsazkoi xunkoctu. @opmyna HetoroHa. PexxuMbl TeueHUs )KUIKOCTH.

9 KoaddurmenT Ba3xoctu u Metons! ero onpeneneHus (Croxca u Ilyaseis).

10. Teopema Octporpanckoro- I'aycca i 31€KTPUYECKOro Mot B JudIeKTpuke. JusnekTpudeckas IPOHUIIAEMOCTb CPEJIbL.
1. OHeprust MeKTPOCTATHYECKOTO MOJIsA. DHEPrusl 3apsyKEHHOTO YEAUHEHHOTO NPOBOJHUKA.

12. Maruutssiif notok. Teopema Octporpazackoro-I'aycca nisi MarHUTHOTO TOJIS.

13. PabGoTa mepemerieHus MPOBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

14. DneKkTpoMarHuTHas WHAYKIUs. 3akoH JleHna.

15. INonspuzanus cBeTa mpu ABOMHOM JydenpenomiieHuH B kpucramiax. [Ipusma Huxoms. 3akon Maioca.

16. HckyccTBeHHasi OnTHUYECKasi aHU30TPONMsL. AHAIM3 HANPSHKEHHOIO COCTOSHUS JeTajel MONIpU3allMOHHO-ONTUIECKUM
METOJIOM.

17. Bpaienne maockocTH MONAPU3ALMU ONTHYECKH aKTUBHBIMU BellecTBaMu. OmpeseneHre KOHIEHTPAllul PacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Mogenu aroma. Iloctynarel Bopa.

19. Teopust atoma Bogopoza o bopy. Yposuu suepruu. Cepunainbhas Gpopmyna baabsmepa.

20. PentreHoBckue crexTpbl u3aydeHus. 3akoH Mosnu

21. OneMeHTH! (PU3MKH IEMEHTAPHBIX YACTHI[. THITBI B3aMMOAEHCTBUH 3IIEMEHTApHBIX YacTull. [IoHATHE O KBapKax.

6.4. Mertoaudeckue MaTepuaJibl, Onpeae/sonue npoueaypbl OeHUBaHUuA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIOJNHUTE M 3AIUTUTH BCE JTA0OPATOPHBIC PabOThI, IPEIYCMOTPEHHBIC IPOrPAMMON THUCIUILIHHBI.
JlabopaTopHast paboTa CUMTACTCS 3alIUIICHHON IPH YCIOBUH YAOBICTBOPHTEIHHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KAXKI0H pabOoThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHITIOJTHEHHUS TECTOBBIX 3aJIaHUA TIO TEMe
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

MCTOJII/IKa 3a4cTa 110 JUCHUIIIINHE
3auer mo JUCHUTIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMAaTHYCCKON pa6OTLI CTyAC€HTA B TCUHECHUC CEMECTPA.

MeroMKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

Teoperndeckast 9acTh 3K3aMeHa 0 JTUCIUITIMHE MPEACTAaBIsIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOHIEHHOT0 MaTepHrania -
TEPMUHBI, ONPEAEITICHNUS, 3AKOHBL.

B pamkax TeopeTHyeckoil 4acTu 00yJaromuiics, Ul KaKIoro 3a1anus, (opMyIHpYeT MPaBIIbHBIC C €r0 TOYKH 3PESHHS OTBETHL
3amaHue CUUTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIH JaHbl BEpHBIE OTBETHI Ha BOIIPOCHL. B IMpoTHBHOM citydae 3amaHue
CUHTAETCs] HEBBITIOJTHEHHBIM.

IIpakTHyeckas 4acTh K3aMCHA 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4, HAPABJICHHBIC HAa BBIBICHHE BO3MOXKHOCTH MPAKTUIECKOTO
NPUMEHECHHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

OK3aMeH BBICTABIIETCS C YUCTOM PE3yNbTaTOB BBITIOIIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
MPUBEACHHBIMU HUXKE TPEOOBAHUSIMHU.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJTHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJIHEHO J1Ba 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImonHeHO HEe MeHee NBYX 3aJlaHhil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHo MeHee ABYX 3aJaHUM B COOTBETCTBHU C TpPeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroselii 6ajr 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEeroaaBaTciib BIIPAaBC 3a1aBaTh
YTOUHAIOIMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC IPAKTUICCKUEC 3aJaHA.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 PexoMenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc dusuku: yue6. mocobue 1y HHKEHEpP.-TEXH. CIEll. By30B Mocksa: Axagemus, 2010
MBanoBHa
JI1.2 | BukynoB CraHucnas ®du3uka: 3aaa41 151 CAMOCTOAT. PEMICHUS AJI CTYIEHTOB BCEX CIEL. Hosocubupck: HU'ABT,
Buxroposuy, 04. 1 3204. hopM 00ydeHHUS 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIA MPAKTUKYM M0 (HU3HKe Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®dusznka: cOOpHUK 33124 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.5 |Huxurenko AHatonuii |JlaGopaToOpHBIH IPaKTHKYM IT0 MEXaHUKE Hosocubupck: CI'YBT,
I'eoprueBuny, SkoBieB 2018
Bragumup
Huxomaesuu,
CurumoB Buaaucias
NBanoBuy, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'0oji0oBaHOB
Muxaun Hukonaesna
7.1.2. JlonoHUTeIbLHAS JIMTepaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue WznarensctBO, rox
JI2.1 | OpnoB Tpanuit JlabopaTopHBIH PAKTUKYM IO (PHU3HKE. DIEKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,
BacunwseBud, 2002
CuntokoB Muxauin
IlerpoBuu
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCIHUIIJIMHBI (MOAY JIsI)
Hasuaueunne Ob6opynoBaHue
JlaGopatopust MEXaHUKHU u | AyautopHas nocka; Komrmuiekt yueGHON wmeOenu; JlaGopaTopHble CTEHIBI: YHUBEPCAIbHBIN
3JIEKTpUYECTBA - ydeOHas | CTeHA «3aKoHBI IOCTOSHHOTO ToKa», 6 1uT.; JlabopatopHas ycraHoBka: OmnpenencHue
ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIEW MarHuTHoro mois 3emnd, 4 mT. OnpeneneHue YCKOPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojneco, 4 mr.;
Omnpenenenue ckopocTH 3Byka; OrmpenesneHue  OTHOLICHHMS — TEIIOEMKOCTEH, 2  IIT.;
JlabopatopHoe oOopynoBanue: Habop sneKkTpoW3MepHUTENbHBIX mpuOOpoB, 2 mmiT.; Habop
000pyIOBaHUS IS BEIYMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM MeOenu; MynsTumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), S3KpaH (cranuoHnapHslii), [IK (mepenocHoit)

JICKITMOHHOTO TUTIA

Tlomemenne s | Kommnekr  yae6not wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd  "HHTepHer" W
CaMOCTOSITENIbHOM paboThl | oOecreunBaOmMX ~ JAOCTYIl B OJEKTPOHHYI0  HMH(OPMAIMOHHO-00pa30BaTeNbHYIO  Cpemy
o0yJaronuxcs YHuBepcHTeTA.

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenu

IIPOBEJIEHNs TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTAlUK




