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O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs 3204Has

OO6m1ast TpyaA0EMKOCTh 53ET

YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM 4YHCIIE: SK3aMEHBI 2
ayIUTOPHBIE 3aHATHUS 20
caMmocTosTeNbHast pabora 138
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 10 (10 |10 |10
JlabopaTopHbie 10 |10 |10 |10
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 20 120 |20 |20
KonraktHas pabota |24 (24 |24 (24
Cam. pabota 138 | 138 | 138 | 138
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 180 [ 180 | 180 | 180

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
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"

roJl Ha4aja noArotosku 2024

PaGouyro nporpamMmy cocTaBuJi(u):
K.c.-X.H., [Joyeum, bormywxuna Tamvana Huxonaesna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Buxynos CranuciaB Buxkroposuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | MlHOCTpaHHBIH SA3BIK

2.1.2 | Uadopmarika

2.1.3 | Maremaruka

2.1.4 | Xumus

2.2 | JMCUMIUTMHBI M PAKTHKH, [JIs1 KOTOPHIX OCBOEHUE TAHHOM TUCIHILTMHBI (MOTYJIs1) HEOOXOAUMO KaK
npeiIecTBYIOIIee:

2.2.1 | CynoBoe 31eKTpo0o0OpyI0BaHAE U OCHOBBI JIEKTPOTEXHUKH

2.2.2 | Texanueckas puzuka

2.2.3 | Oxonorus

2.2.4 | OCHOBBI HAyYHBIX UCCIIEIOBaHUI

2.2.5 | Texaonornveckas (MMPOEKTHO-TEXHOJIIOTUIECKAs) TPAKTHKA

2.2.6 | MaremaTnueckasi CTaTUCTHKA B OpTaHU3aIlUHU TIEPEBO30K

2.2.7 | UudopmanroHHoe odecneueHe TpaHCIIOPTHOTO Mporecca

2.2.8 | MenemxmenT

2.2.9 | IlpaBoBeneHue

2.2.10 | CraTtuctuka

2.2.11 | YopaBieHue coluanbHO-TPYJOBEIMUA OTHOLIEHUSIMHU

2.2.12 | NudopManimoHHbIE TEXHOJIOTHH

2.2.13 | Teopust TpPaHCIOPTHBIX NIPOLECCOB U CUCTEM

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLHUILINHEI
(MOZY.JIs)

OIIK-3: Cioco0eH HCIO0JIb30BATh OCHOBHBIE 3aKOHDI €CTECTBCHHO-HAYYHbIX JUCHUILVIMH B npocbeccnona.m;noii
ACATCJIBbHOCTH

OIIK-3.1: Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCLUILINH

OIIK-3.2: [IpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUHUIUINH B PO ECCHOHANBHON ACATEIbHOCTH

OIIK-3.3: OpueHTHpYeTCsI B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX AUCLIUIUINH C HEJbI0 TPUMEHEHHS HX B
poQeCcCHOHATBHON JeITENbHOCTH

B pe3yiibTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1| - ¢usnveckne OCHOBBI MEXaHUKH;

3.1.2 | - OCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU
(bu3MKH, MOJIEKYISIPHON (U3UKH U TEPMOAMHAMUKH, OTNITUKU, aTOMHOU U AAepHON (HDU3UKHY;

3.1.3 |- MeTOmBI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAHHA B (pr3nke

3.2 | Ymerh:

3.2.1 | cnomp30BaTh (hM3MUECKHE 3aKOHBI IPU aHATN3E U PEIIeHNH IpodieM IpodhecCHOHATIBHON AESTEIBHOCTH

3.3 | Bnagersn:

3.3.1 | MmeTogaMu nmpoBeAcHUs GU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLIEHKH TOTPELIHOCTEH IPH NPOBEACHUN
(hU3NIECKOro IKCIICPUMEHTA




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Cp Kunemaruka /Cp/ 2 16 0
Jlex Mexanuka /JIex/ 2 2 J1.1 0
Cp Junamuxka /Cp/ 2 16 0
Jlab OnpeneneHne YCKOPEHUs CUIIBI TSHKECTH 1o criocoly beccernst. 2 4 JI.5 0
OnpezeneHrne MOMEHTA MHEPLIMU MaxOBOTO KoJieca JUHAMUYECKUM
MeTooM. M3ydeHrne OCHOBHOTO 3aKOHA TWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ TOMOIbIo MasitHuka Ob6epoexa /J1ab/
Cp CamocrosrensHas padora /Cp/ 2 8 0
Paszmen | Pa3gen 2. MoJiekyasipHasi pU3MKa M TePMOJIUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 8 0
Jlex Tepmoanaamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomuaamuxa /Cp/ 2 20 0
Pazmen | Pasgen 3. DiiekTpu4ecTBO
Cp Onexrpocraruka /Cp/ 2 8 0
Cp Onexrpoauramuka /Cp/ 2 10 0
Jlex OnexrpoauHamuka /Jlex/ 2 2 JI1.1 0
Jla6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHE YIEIBHOTO COMTPOTHUBICHUS 2 JI2.1 0
npoBoxHUKa. /J1ab/
Paznen | Pa3zpes 4. DiieKTpOMarHeTusm
Cp Marnutoctaruka /Cp/ 2 6 0
Jlex MarnutHas nunykuus. Teopus MakcBesuia 1U1sl 31€KTpOMarHuTHOIO 2 2 JI1.1 0
nonist /Jlex/
Cp MarnutHas uHnykuus. Teopus MakcBesia st 31€KTpOMarHuTHOTO 2 6 0
noJist /Cp/
Jla6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONICH HAMPSHKEHHOCTH 2 2 JI2.1 0
MarauTHoro mosist 3emuu. /J1ab/
Paznen | Pa3pen 5. Ontuka
Cp Omsnueckas ontuka /Cp/ 2 6 0
Cp KganToBas ontuka /Cp/ 2 6 0
J1a6 Omnpenenenue noxkasaTesnel mpeaoMIIeHHS JKUAKOCTEN C TTOMOIIBIO 2 2 JI1.3 0
pedpakromerpa A66e. OnpeneneHne TeMnepaTypbl pacKaleHHOTO Tea
OINTUYECKUM MeTonoM /JIab/
Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atroma /Cp/ 2 20 0
Cp Snepuas ¢puzuka /Cp/ 2 8 J1.2 0
UKP Kontponbnas padota /UKP/ 2 4 1.4 0

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usndeckre OCHOBBI KJIACCUUECKON MEXaHUKH

Tema 1.1. Kunematuka

DnemMeHTHl KnHeMaTHKU. Mozenu B mexanuke. Cuctema otcuera. [loctynarensHoe qBM)XEHHE TBEpAOTro Tena. Tpaekropus, ATMHA
IyTH, BEeKTOp nepemetieHus. CKOpocTh M YCKOpEHHE TOUKH KaK IIPOU3BOIHbIE pajiyca-BeKTopa 1o BpemeHu. HopmansHOE 1
TaHTeHIMaJbHOE ycKopeHus. Kiaccudukanus BUIOB JBIKEHHUS.

Tema 1.2. lunamuka

TpI/I 3aKOHa JUHAMHKH Hzrotona. IToHATHS MacChl B CHITBL. BI/II[LI CHJI B MCXaHUKE: TPCHUS, YIPYTI'OCTH U TATOTCHUSA. I/IMHyJ'IBC TCia.

Nwmnynbe cunbl. BHenHre 1 BHyTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUIeCKOl cucteMsbl. LlenTp Macc (IIeHTp
MHEPLUH) MEXaHIMYECKOM CHCTEMBI ¥ 3aKOH €T0 JBH)KCHHUSI.

PaboTa MOCTOSHHOM M IepEMEHHOM CHITBL. BIpaskeHHe paOboThI CHIIBI Yepe3 KPUBOJIMHEHHBIA HHTErpal. MOITHOCTh. DHEPTHs KakK
YHUBEpCAJIbHAS Mepa Pa3UIHBIX (pOpM JBMKEHUS U B3auMojieiicTBIs. KuHeTnaeckas SHEprisi MEXaHUIeCKOW CUCTEMBI. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €T0 CBI3b C OHOPOIHOCTHIO BpeMeHH. Y 1ap abCOIOTHO YIPYTUX U HEYIIPYTUX Tedl.
MOMEHT HHEePLUH TBEPAOTO Tela OTHOCUTEIBHO ocH. [Ipumeps! ero Berancienus. Teopema Iteitnepa. MomeHT cuitbl. OCHOBHOE
YpaBHEHUE TUHAMUKH BPAIATSILHOTO IBHYKSHHUS TBEPJOTO TeJla OTHOCHTEIILHO HETIOABHKHON OCH. 3aKOH COXPAaHEHUS MOMEHTA
WMITYJIBCA U €T0 CBSI3b C N30TPOITHOCTHIO MPOCTPAHCTRA.

3aKkoH BCEMUPHOTr0 TsroteHus. [loTeHIaNbpHas SHEPrHs MaTepUaIbHOM TOUKH BO BHEIITHEM CHIIOBOM IIOJIC H €€ CBSI3b C CHIION,
JIEHCTBYIOIICH Ha MAaTePHABHYIO TOUKY. 3aKOH COXpaHEHHS MEXaHUUECKOM SHEPTHH H €T0 CBSI3b C OHOPOJIHOCTHIO BPEMEHH.




JlaBneHue B )KUAKOCTH U ra3e. Exunuiel usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHne uneanbHON )KUAKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuM U cneAcTBuUs U3 Hero. Teuenue Bsi3kon xuakoctu. opmynsl HetoToHa 1
Crokca. KoadpuueHT BI3KOCTH U METOJIBI €r0 ONpPECTICHHUS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pyXuHHBIH,
(u3MYeCKUil 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYECKUX KojeOaHuil. CII0)KeHHE TapMOHUYECKHUX KOJIeOaHHI OTHOTO
HaIpaBJeHUs ¥ OMHAKOBOM yacToThl. buenue.

CrnoxeHus B3aMHO MEPIeHANKYSIPHBIX Konebanuit. @urypsl Jlnccaxy. 3aTyxaromue 1 BEIHYXISHHbIE KoeOanus. PezonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoipHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHe TUTOCKOH Oeryiei BoJHbI. [IJTHHA BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHETHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

DJIeMEeHTBI CTaTHCTHYECKOH (u3nKy. 3akoH MakcBeiuia AJ1st paciipeieNieH s MOJIEKYIT HCIbHOTO ra3a I10 CKOPOCTSM.
Bapometprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oie. CpemaHee 9rciio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIEeKyIl.

OmnsitHOEe 06ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe 1 HpioToHa.

Tema 2.2. TepmoanHaMuka

Buytpernss sHeprust. Yucio creneHei cBoOO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT Buja npoliecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. g uneansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJIECKYISIPHOTO B3auMOIeHCTBHA. D PEKTUBHBIN T1aMeTp MoJIeKyll. Y paBHeHne Ban-znep-
Baannca. ®azoBsie nepexonnt 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOEHHOCTH TBEPAOTO U YKUAKOTO COCTOSHUIMA
BemecTBa. IloBepxHOCTHOE HaTspKeHHe. CMadnBaHue. KanunmispHble SBICHUS.

Pa3nen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanps’keHHOCTb U CUJIOBBIE IMHUY HANPSKEHHOCTH 3JEeKTpudeckoro nois. [Ipuniun cyneprno3unyun
anexTpuyeckux noiei. Ipumep pacuera HampsKEHHOCTH OIS, CO3AaBaeMOi cucTeMol 3apsoB. [IoTOk BekTOpa HANPSKEHHOCTH
anexTpudeckoro noiyisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTpUYECcKOro mojs Mo IMepeMenieHuro 3apsaa. LIupkymsnus BeKTopa HanpshkeHHOCTH. [loTeHnuansHbIi XapakTep
3NEKTPOCTaTUUECKOro nos. [ToTeHnunan anekTpuiecKkoro nojis. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaNpsHKEHHOCTBIO 10JIS1. DJIEKTPUYECKOE 0JI€ B AUANEKTPUKaX. TUIIBI IU3JIEKTPUKOB. Buabl nonspuszanuu. Bekrop nonspusauuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DNEKTPOEMKOCTh IPOBOAHUKA. KoHaeHCcaTOpB! U uX Buabl. DopMyiia IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus aieKTpocTaTuieckoro noist. O0bEMHas MII0THOCTh
SHEPrUH.

Tema 3.2. DnekTpoauHaMuKa

IocTosHHBIN 2MeKTpUYecKui TOK. Buabsl HocurTeneil 3apaaa B pa3nuuHbeix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa /7151 yqacTKa U noaHoi nenu. ConpoTuBlIeHrne U TPOBOJUMOCTb NPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUH NPU Pa3IUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeHue UX K pacdeTy
pa3BeTBIEHHBIX Lienei.

Paznien 4. DnekrpomarseTusm

Tema 4.1 MarauroctaTika

MarunutHoe nosue. Muaykuus MaruutHoro nosst. CuiloBble IMHUM MarHUTHOTO MOJIsL, €ro BUXPEBOU Xapakrep. 3akoH Ammepa Juis
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHuTHoM mode. [IpuHnun paboTs! anektpoasurarens. 3akoH bruo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuiibl B3aMMOJIGHCTBHUS TapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBrkeHHe 3apsKeHHBIX YaCTULl B MArHUTHOM nosie. Cuiia
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nons B. Ilotox Bekropa B yepes conenouns.

Tema 4.2. MarautHas unaykuus. Teopust MakcBeiia 1Uis 2J€KTPOMAarHUTHOTO OIS

PaboTa 1o nmepeMenieHnIo MPOBOJIHNKA M KOHTYpa ¢ TOKOM B MAarHUTHOM ToJIe. DJIEKTpOMarHUTHas HHAYKIWs. 3akoH Dapaies u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenua. SIpnenue camonHaykuuu. MIHAyKTUBHOCTE KOHTYpa. DJIC
CaMOMHIYKIWH. B3auMHas MHIYKIHSA.

MarsauTHOE T0JIe B BemecTBe. TUITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), X Gpu3ndeckas npupona. HamMarHn4eHHOCTS.
MarnuTtHas npoHHUIIaeMocTh BemecTBa. OcHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHuss MakcBesuia B MHTET paJIbHOM
dbopme.

[TonsiTHe 0 mepeMeHHOM Toke. OMHUYECKOe, peakKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U MOJIHOE CONIPOTHUBIICHHUS 1IETIH MEPEMEHHOT0
Toka. 3akoH Oma Juis LIenu IepeMEHHOr0 TOKa. MOIIHOCTb, BblesieMasi B LIETIH IEPEMEHHOT0 TOKa.

DNeKTpOMarHuTHBIE Konebanus. ['apMOHNYecKre, 3aTyXaolie U BRIHYKACHHBIE KonebaHus. [loHsTHE 0 pe3oHaHce.
DneKTpOMarHuTHHIE BOJIHBI M UX cBoiicTBa. [1Ikana aeKTpOMarHUTHBIX BOJIH.




Paznien 5. Onruka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTeN! MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue moaHOTO BHyTpeHHero oTpaxeHus. CeeroBogbl. Chepuueckue 3epkana. @opmyna 3epkana. [Toctpoerne n300paxeHH.
Tonkue muna3bl. Popmyna muH3bL. [TocTpoeHe H300paKSHUH.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. MIHTepdepernus ceeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHBI M PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®Openens. Merox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OJIIPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaXKEHUU U
HpEeJIOMJICHIH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukomst. TTonsponsast u
HONAPU3ALOHHBIE IPU3MBIL.

HckycctBeHHas ontndeckas annzorponns. Ddhextsl Keppa n @apanes. OnTndeck akTHBHBIC BelecTBa. J(ucmepcus cBera.
DneMeHTHI dJIEKTPOHHON Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon byrepa.

Tema 5.2. KBanTOBas onTHka

TenoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEpTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMemeHus Buna. ®@opmyna Penest-/xumca.

SBnenue poroaddexra. Buenrnnit Gporoaddext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHET0 (GoToddhdexTa.
Macca n ummynsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3pmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. Ctpoenue aroma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTPax UCITYCKaHMS U ITOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. JIuneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHA.

Bounna Jlyu ne bpoitns. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMelci. YpaBHeHue llIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 37eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

Perrtrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHne. IIoHsITHe 00 ONTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, coctas u 3apsi aTOMHOTo aipa. MaccoBoe u 3apsoBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3aumMozeiicTBue HyKJIOHOB U MIOHATHE O CBOMCTBAX U NPUPOJE sAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3ITydEHHE U €TI0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IIPOHCXOKACHHE anb(a, Oera - 1 raMMa-n3IydeHUs] aTOMHBIX Sep.
[ToHsTHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas paAnOaKTHBHOCTG. JleneHue Tsokensix saep. Llennas
peakuus nenenus. [lonsTue o suepHoOi sHepreTike. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peaknuii. DieMeHTapHbIe YacTHIbL. VX Kiaccupukams.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX PaboT

3auer

OKk3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

3amaHus AJ1s ONpeeNeHNsT YpOBHS C()OPMHUPOBAHHOCTH KOMITETEHITHHA:

Komnerennus OITK-3

3aKphIThIC 33aHUS:

1. ®u3nyeckue SBICHUS B OIMHAKOBBIX YCIOBHUSIX MPOTEKAIOT OJJMHAKOBO BO BCEX HHEPIMAIBHBIX CHCTEMaX 0TCYETa — 3TO
TPUHIIMIL. . .

A OTHOCHTEIBLHOCTH; *

B cootBercTBUS;

C IOTOJTHUTETFHOCTH;

D ne3aBucumocTu.

2. Mi3MeHeHne BHYTPEHHEH DHEPTUU ra3a MpOU30ILI0 TOJIBKO 32 CUET pabOThI CXKATHS rasa B ...
A m3006apHOM TIpoLecce;

B uzoxopHOM mpouecce;

C H30TEpMHUYECKOM IpOIIeCcCe;




D ammabGatuueckoM mporecce. *

3 DReKTpUUECcKOe MOJIe CO3/1aeTCsl ABYMsI apalieIbHbIMHU, BEPTUKAIBHO PACIIONOKEHHBIMU IACTUHAMM, 3aPSKEHHBIMU
Pa3sHOMMEHHO C OJTMHAKOBBIMH ITO MOJYJIIO TOBEPXHOCTHBIMH IDIOTHOCTSIMH 3apsoB. HanpsskeHHOCTD pesysIbTHPYIOIIETO
3JIEKTPUYECKOTO MO PaBHA HYIIIO ...

A 3ampenenamu miacTuH - *

B mexny miactuHamu

C TONBKO cIIpaBa OT BTOPOH IIaCTHHBI

D Ttonbko cieBa OT NepBOH IIACTHHBI

4. Toueunsrii 3apsaa Q = 531 uKi nomerieH B 1ieHTpe Kyba ¢ anuHoit pedpa 10 cM. [ToTok BeKTOpa HAIPSHKEHHOCTH JIEKTPHIECKOTO
TIOJIA Yepe3 OIHY TpaHb KyOa paBeH ...

A 1 Hwm2/Kn

B 5,31B.m

C 10xB.m *

D 8,85

5. Teno 6po1eHo ¢ moBepxHOCTH 3eMin co ckopocThio 20 M/c mmof yriaom 60 0 k ropusoHTy. OnpeaenuTe paanyc KPUBU3HBI €T0
TpaeKTOpUM B BepxHel Touke. COnpoTHBICHUEM BO3yXa peHedpeub. [IpuHsTh .

A 80M

B 20m

C 10m *

D 40m

6. [Ipu BparieHny TOYKU MO0 OKPY>KHOCTH €€ YriIOBOM IMyTh MeHsIeTcs 1o 3aKkoHy p=A+Bt+Ct3. 3aBucuMoCTh yrioBoro yCKOpeHus
UMeeT BUL...

A &=B+3Ct2

B e=4Ct

CB-2Ct

D e=6Ct*

7. Teno, MOMHOCTBIO TOTPYXEHHOE B BOIY (IIOTHOCTH Boabl p=1000 kr/M3) BecHT B 5 pa3 MeHBIIIE YeM B Bo3ayxe. UeMy paBHa
IUIOTHOCTB Tena?

A 1000kr/m3

B 1250 kr/m3

C 200 xr/m3

D 5000 kr/m3

8. UeMy paBHa MOIIHOCTh cepJlia CIOPTCMEHa BO BpeMsl COPEBHOBAHUH, €CJIM IIPU OHOM yJape OHO coBepuiaeT padboty 16 JIx, a
execekyHHo nenaer 180 ynapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Bt

9. AMmuuTyna Kone6aHMi MaTeMaTHYECKOTO MasTHUKA paBHA 5 cM. Kakolf myTh mpoiaeT MasTHHK 3a 2 MHH, €CJIU TIEPUOJ €T0
Koyiebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D 50 cm

10. Ecinm yBenuauTh Maccy rpysa, HOABEIICHHOTO K CIIHPaTbHON IpyXuHe, Ha 600 T, To meprox KoixedaHuil Tpy3a Bo3pacTaeT B 2
pasa. OnpenennuTs MacCy NEPBOHAYAIBHO MTOBEIIEHHOTO Ipy3a.

A300r

B200r

C 1200r

D400r

11. HanpaBneHust BEKTOPOB MOMEHTA UMITYJIbCA M MOMEHTa CHJI JIJIsl PABHOYCKOPEHHOTO BpAILlEHHUs TBEPJIOTO TeJla HallPaBJICHHI. . .
A MOMEHT IMITyJIbCa IT0 OCH BPAIIEHHS, 110 MIPABIULY IPABOT0 BUHTA. MOMEHT CHIIBI HEPIICHANKYIIIPHO OCH BpaIllCHHS *
B MowMmeHT nMITyIIbCa 1 MOMEHT CHIIBI IO OCH BPAIICHHUS 110 MPABHILY IPAaBOTO BUHTA

C MoOMeHT UMITyJIbca 1 MOMEHT CHJIbI MIEPIEHANKYISIPHO OCH BPALLCHUS

D MoMmeHT uMITyinbca 1 MOMEHT CUJIbI HAIIPaBJIEHbI IO OCU BPAIllEH!Us B IPOTUBOIOJIOKHBIE CTOPOHBI

12. Bec Tena Maccoit m B u@Te, OMYCKAIOIIEMYCS BHU3 C TOCTOSTHHBIM YCKOPSHUEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. U neanbHblil ra3 B KOJIXYECTBE 4 MOJIb M30TEPMUUECKU PACIIUPSAACEH TOIYYHII OT BHEIIHETO HCTOYHHKA KOJIUYECTBO TEIJIOTHI 2,5
k/[x. IIpy 3TOM €ro BHYTpEHHSI SHEPTUS U3MEHMIACH HA. ..

A 2,5 xJIx

B 10 xJIx

C 0x/lx *

D 20 x/lx

14. YpaBHeHHe ABIKESHUS TOUKH JaHO B BUE X=2sin(n/2t+ n/4) cm. Onpenenuts neproa KoieOaHui TOUKH.

Adc *




BO0S5c

C2c

D8c

15. B manHyI0 TOUKy IPOCTPAHCTBA IIPUIILIN IBE CBETOBBIC BOJIHBI C OJJMHAKOBEIM HANpaBICHUEM KojeOaHuil BeKTopa , MepHOgaMu
W Y HavanbHbIMU Qasamu U . MHTepdepeHuus Habmogaercs B ciaydae ...

A Tl=2cT2=4c ¢l-02 =const

B Tl=2cT2=2c ¢1-d2 = const*

CTl=2cT2=4c ¢l-d2 /= const

DTI=2cT2=2c¢ ¢l-02 /=const

OTKpBITHIE 3aJaHHS:
16. Kaxas xapakTepucTHKa 3ByKOBOI BOJIHBI OCTA€TCsl HEM3MEHHOM IpH Iepexo/ie BOJIHBI U3 BO3/yXa B BOILY?
OTBeT: 4acTOTa BOJIHBI.
17. Pa3HOCTH MEX]ly 3HAUCHUEM BEJIUUUHBI, [10JIy4aeMON IIPU U3MEPEHUU, U €€ HCTUHHOM 3HAUE€HUH Ha3bIBAETCH. ..
OtBeT: abCOMOTHON MOTPEUIHOCTBIO.
18. Tlepron mudpakMOHHON PELIETKH paBeH 5 JUIMHAM MOHOXpoMaTH4YecKoit BoiHbI ( ). Kakoe MakcMMallbHOE YHCIIO TIaBHBIX
MaKCHMYMOB Kk maeT 3Ta pemerka?
Ortser: 11 MakcuMyMOB.
19. B kakoM mpoliecce U3MEHEHUE BHYTPEHHEH YHEPTUH ra3a MPOMCXOIUT TOJIBKO 3a CUET paboThl cxxaTus raza?
OtBeT: B a1abaTHUECKOM IIpoLecce.
20. [uck mMaccoif T=2 KT KaTUTCcs 0e3 CKONBKEHHS 110 TOPU30HTAIb "HOH INIOCKOCTH CO cKopocThio V=4 m/c. Haiftn
KHHETHUYEeCKy!o 3Hep—THi0 Ex nucka.
Oter: 24 [Ix
21. INocnemoBaTebHO COSNMHEHBINPABHBIX CONPOTHBICHUH. BO CKOJIBKO pa3 M3MEHHUTCS CONIPOTHUBIICHNE LIETH ECIH X COCIUHUTH
napauienbHo?
OTBeT: yMEHbLIUTCS B n2.
22. HanpspKeHHOCTB 3JIEKTPHYIECKOro Mo Bo3pocia B 3 pa3a. Kak n3ameHuTcs 00beMHasi INIOTHOCTD SHEPTUH IEKTPHIECKOTO
nons?
OrtseT: yBemuuurcs B 9 pas.
23.YacTura u3 cocTOsHUA MOKOs Havyasa ABUTAThCS 10 Jyre OKPYKHOCTHU pajguyca R=1 M ¢ MOCTOSHHBIM YIJIOBBIM YCKOPEHUEM € =
2 ¢-2. Yemy OyzmeT paBHO OTHOIICHHE HOPMAIFHOTO YCKOPEHHUS K TAHT €HIIMAIEHOMY YCKOpeHHIo depes 1 ¢?
OtBeT:OTHOLIEHUE HOPMAIILHOI'O YCKOPEHUS K TAHT'€HIIMAIbHOMY YCKOPEHUIO uepe3 1 ¢ paBHO 2.
24. Temnepatypa abCOJIIOTHO YEPHOTO TeNa YBeTUYMIach B 2 pa3a. Bo ckonbko pa3 yBennuuiach dHepreTuyeckasi CBeTUMOCTh
3TOrO Tena?
OrtBert: yBenuuuiack B 16 pas.
25. YpaBHeHHME IIOCKOIT FTapMOHMYECKOH BOJHBI, pacpocTpaHsomeicss Baons ocu OX , umeer Bung UeMy paBHa CKOPOCTb
pacnpocTpaHeHUs BOIHEI (B M/c)?

OTtBet: M/c.
26. Teno, MOMHOCTBIO NOTPYKEHHOE B BOAY (TUIOTHOCTH Boabl p=1000 kr/M3) BecHT B 5 pa3 MeHbIIIe ueM B Bo3ayxe. Uemy paBHa
TUIOTHOCTH Temna?

OTBeT: IUIOTHOCTH Tena paBHa 1250 kr/m3.
27. Cuna ToKa B IPOBOASIIEM KPYTOBOM KOHTYpe MHIYKTUBHOCTBIO 0,1 I'H n3MeHsieTcs ¢ TeueHHEeM BPEMEHH 110 3aKOHY .
AbcomoTtHas BennunHa J/1C caMOMHAYKIIMY paBHA. . .

Otset: 0,03 B.
28. YacTuma IBIKETCS IO OKPY>KHOCTH PaJiycoM 1 M B COOTBETCTBHH C ypaBHEHHEM I/ie B paJnaHax, B ceKyHnaX. B kakoi
MOMEHT BPEMEHH OCTaHOBHUTCS YacTHIA?

OTBeT: YacTUIla OCTAHOBUTCS B MOMEHT BpEMEHH, PaBHBIiL 3 c.
29.3a Bpems t pacniasioch 75 % panuoakTUBHBIX aTOMOB. CKOJIBKO IIEPUOJIOB MOIypaciaga COCTaBUT 3TO Bpems?
OtBerT: /1Ba nepuoa rnoyypacnasa.
30. Yepes KOHTYp, HHAYKTUBHOCTH kKoToporo L = 0,02 I'n TedeT Tok, n3MeHsromuiics no 3akoHy [=0,5sin500t. AMmuTyaHOe
3HaueHne DJIC caMOMHIYKIIMY, BOSHUKAIOLIEH B KOHTYpE, PaBHO. ..

Otset: 5 B.

TumnoBsle NpakTHUECKHE 3aJaHUs K SK3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsaMonuHeiiHOe NBUKEHUE MAaTEPUAIIbHOM TOUYKH OMHMCHIBAaeTCs 3akoHOM . HaliTi skcTpeManbHOE 3HaUEHHE CKOPOCTU
Touku. KakoMy MOMEHTY BpeMEHI OT HauaJja JABUXKEHUSI OHO COOTBETCTBYET. B Kakoll MOMEHT BpEMEHU CKOPOCTh 7

3aganue 2. B oqHOpoHOM MarHuTHOM moje ¢ uHaykiuei 0,35 Tn paBHOMepHO ¢ yacToToit 480 06/MUH BpalmaeTcs paMka,
cogepxkamias 1500 ButkoB miomaapo 50 . Och BpallleHHs JISKHUT B INIOCKOCTH PAMKU U IEPINEHIUKYIAPHA THHUAM UHIYKLIUH.
Onpenenuts MakcuMaibHyo JJIC HHAYKIMY, BOSHUKAIOIIYIO B paMKe.

3aganue 3. IIydok eCTECTBEHHOIO CBETA AA€T HA CUCTEMY U3 4 HUKOJEH, INIOCKOCTb IIPOIYCKAaHUS KaKA0T0 U3 KOTOPBIX
noBepHyTa Ha yron 30° OTHOCUTENBHO IIIOCKOCTH MPOMYCKaHHs Mpeablayliero Hukoms. Kakas uacT cBeTOBOT0 MOTOKA MPOXOTUT
yepes 3Ty cucteMy? IToTepsiMHM HHTEHCHBHOCTH CBETa B HUKOJIISIX NIPEHEOPEYb.

TuroBkIe BOIPOCH! K 3aIIUTE Tab0paTopHOT paboTh! «l3ydeHne 0CHOBHOTO 3aKOHA JMHAMHKH BPAMIaTEIIFHOTO ABHKEHHS C
nomoInsko MasiTHHKa O6epOexa.»

1. Kakoe nBmxeHue Ha3bIBaeTCs BpallaTeIbHBIM?
2. Chopmynupyiite BTopoii 3akoH HeloTOHA JUTs BpamarenbHOro ABmkeHUsA. CpaBHUTE ¢ 3aKOHOM JIJISI TOCTYNATEIbHOTO
IIBUKEHUSL.

3. Uro Takoe MOMEHT MHepLHU Tena? MOMEHThl HHepLUH Tell MpaBUIbHON GopMbl: 00pyya, HMIMHAPA, HIapa, CTEPKHS?




4. Uemy paBeH MOMEHT HHEPIHH CUCTEMBI Tes?
5. Chopmynupyiite Teopemy Illteiinepa.

TumoBsle BONPOCHI K 3aIUTe J1abopaTopHOi paboThl «Onpenenennue ropu30HTaIbHON COCTABIISIONIEH MATHUTHOTO MOJIST 3eMITNY
Jaiite onpenenenne 3eMeHTaM 36MHOI'O MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamnaca.

OOBsICHUTE NIPUHIMI CYNEPIIO3UIINA MarHUTHBIX TTOJIeH. ['ie oH ucmonb3yercsa B pabore?

UeMy paBHBI HANPSHKEHHOCTh W MHIYKIUS MarHUTHOTO TOJISI B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE MOJie KaTYyIIKU?

B kakux eguHHIaxX u3MepseTcs HaNpsHKeHHOCTh MarHuTHoro moiist B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON WHAYKIMU KaTyIIKH?

OOBbsICHUTE YCTPOHCTBO M MPHUHLUI JEHCTBUS TaHTE€HC - TAIbBAHOMETPA U YKAXKUTE, JUII KaKUX MPAKTUUYECKUX Lesel OH
IIPUMEHSIETCS.

9. IMowemy m3mepeHus HanbOoJee TOUHBI IIPH yIilaX OTKIOHEHHS ONM3KHX K 45°7

TumoBsle BONPOCHI K 3a1UTe J1abopaTopHOi paboTsl «Onpenenenue UIMHBI BOJIHBI U3TyYeHUs Ja3epa MpH MOMOIIN

I pPaKINOHHOMN PEIIeTKI»

1. B dewm 3aximrouaercs sBIeHHEe WHTEphEpEHINH?

B wem 3aknrouaercs sBieHue audpaxmumn?

OOBSCHUTD SIBIICHHE TIEpepacnpeieNeHus CBETOBOM dHEPrUH Npu AU pakuuu?

Kakye MCTOUHHMKM 3JIEKTPOMAarHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Uro takoe audpaknuonHas perrerka? dopmyna TIaBHBIX AAQPAKIMOHHBIX MaKCHMYMOB.

Ha mu¢pakiionHyio pemeTky HOPMalbHO MafaeT HapajuleNbHbIA MydoK Tydel ¢ amuHamu BomH Al u A2 (A1 > A2). JlaTb
PHUCYHOK (X071 Jy4eii), COOTBETCTBYIOIIMI TIepepacipeieiieHnIo 3ueprun B mopsaakax k=0,k=1,k=2

PN LD~

S U AW

TunoBsie TCOPETUYCCKUE BOIPOCHI K OK3aMEHY 1O JUCHUITIINHE:

L. Mopenu B mexanuke. Cucrema otcdera. TpaekTopus, AIMHA ITyTH, BEKTOP MEPEMELICHHS.

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

3. IpssmonuHelHOE paBHOMEPHOE ABMKEHHE MATEPHATbHON TOUKH. YPABHEHUS ABIXKEHUS. |'padHKu IMyTH, CKOPOCTH H
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO TEPICHANKYISIPHBIX KOICOaHHH.

5 Bunpl MexaHnueckux BOJIH.

6 VYpaBHeHue Oeryueil miockoil BonHbl. MHTEphepeHIus BOIH.

7. JIBrkeHHUe TeN B KUIKOCTSX M ra3ax. [logpeMHas cuia, 1000BO€ CONPOTHBIICHUE.

8 Teuenue Bsazkoll xkunkoctu. @opmyna HeroToHa. PeskUMBI TeUeHUS KUAKOCTH.

9. Koadduiment a3koctu u Metoas! ero ompeaenenus (Croxca u ITyaseitms).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro Mojsl B Ju3IeKTpuke. JusnekTpudeckasl MPOHUIIAEMOCTb CPEJbL.
11. DHeprus AEKTPOCTATHIECKOTO TOJIsA. JHEPTUs 3apsHKEHHOTO YeAWHEHHOTO IIPOBOIHUKA.

12. Marnutssiii norok. Teopema Octporpanckoro-I'aycca 11 MAarHUTHOTO TOJI.

13. Pabota mepemenieHus NpOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

14. DneKkTpoMarHuTHas WHAYKIUs. 3akoH JleHna.

15. INonspuzanus cBeTa mpu ABOMHOM ydenpenomieHud B kpucramiax. [Ipusma Huxomns. 3akon Maioca.

16. HckyccTBeHHass onTHYECKas aHU30TPOIHsL. AHAIN3 HANPSDKEHHOTO COCTOSHUSA JAeTajleil MOMSIPH3alHOHHO-ONTHIECKUM
METOJIOM.

17. Bparmenre miIoCcKOCTH MONMAPU3alAN ONTHYECKH aKTUBHBIMHU BemlecTBaMH. OmpeaereHre KOHIIGHTPAuh PacTBOPOB
HOIAPUMETPUIECKUM METOIOM.

18. ®usuka aroma. Mogenu aroma. [loctynarel Bopa.

19. Teopust atoma Bogopoza o bopy. Yposuu suepruu. Cepunanbhas Gopmyna banbsmepa.

20. PeHTreHoBCKME CIEKTpPhI U3IydeHUs. 3akoH Mosnu

21. OrneMeHTH! (PU3MKU IEMEHTAPHBIX YAaCTHI[. THITBI B3aMMOAEHCTBUH 3NIEMEHTapHBIX dacTull. [IoHATHE O KBapKax.

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBITIOJNHHUTE U 3aIIUTUTH BCE JTAOOPATOPHBIC PabOTHI, IPEIYCMOTPEHHBIEC IIPOrPAMMON THUCIUILIHHBI.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIICHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIbHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KaXKI0H paboThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHIOJTHEHHUS TECTOBBIX 3aJIaHHIA IO TEMe
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUIUINHE
3ayeT no AMCUUILIMHE BBICTABISAETCA MO Pe3yabTaTaM CUCTEMAaTHUECKON pabOThI CTyJEHTa B TEUEHHE CEMECTpa.

MerToauKa OIIeHKH SK3aMeHa 110 JUCIUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTepuania -
TEPMUHBI, ONPEAEITICHHUS, 3aKOHBL.

B pamkax TeopeTHyeckoi 9acTu 00yJaromuiics, Ul KaKI0ro 3a1aHus, GOpMyIHPYeT MPaBIIbHbIC C €r0 TOYKH 3PESHHS OTBETHL
3amaHue CUNTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIH JaHbI BEpHBIE OTBETHI Ha BOIIPOCHL. B IpoTHBHOM citydae 3amaHue
CUHTAETCsl HEBBITIOTHEHHBIM.

[IpakTrueckas 4acTh SK3aMeHa M0 JUCLUIUIMHE MIPEACTABIISIET 3a1a4H, HallpaBJICHHbIC Ha BBISIBICHHE BO3MOXKHOCTH NMPAKTHYECKOTO




HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTo paszena.
DK3aMeH BBICTAaBIIACTCS C YIETOM PE3YJIbTaTOB BHIIIOIHEHHUS TEOPETHYECKOH 1 IPAKTHYECKOM 4acTeil B COOTBETCTBHH C
MPUBEICHHBIMH HIDKE TPSOOBaHUIMH.

>85
75+84

5 (oTaM4HO)
4 (xopot11o)

Bce 3aanus BBINOIHEHB B COOTBETCTBUH € TpeOOBAHUSIMH, B MOJHOM 00beMe U 0e3 omHnOoK.
Bce 3amaHus BBIMONHEHB B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM JUIS OOIIETro

(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIHHO)

50+74

BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe

JO0CTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO)

<50

BrimonaeHO MeHee ABYX Ba}IaHI/Iﬁ B COOTBCTCTBHUHU C TpC6OBaHI/I$[MI/I, B 00BEME

JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMeH BBICTABIISETCS 110 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciaydyasx ImpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOIIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3adaHHS.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEPaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIeLl. By30B Mocksa: Axanemus, 2010
HBaHoBHA
JI1.2 | BukynoB CtaHucnas dusmKa: 3a1a4u A1 CAMOCTOAT. PEILIEHUS U1l CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxroposuy, 04. ¥ 3204. hopM 00ydeHHUS 2011
TpsinkuHa Enena
Tpanuesna
JI1.3 [CurumoB Brnamucnas | Onruka. @usuka aToma: 1abopaTOPHEINA IPAKTHKYM IO (PH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®dusuka: COOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 |Huxurenko Anatonuii |JlabopaTopHBIN NPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesny, SIxoBies 2018
Biagumup
Hukomnaesuy,
Curumos Bnagucias
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'ojioBaHOB
Muxaun HukonaeBnu
7.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa
ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBO, oA
JI2.1 | Opnos Tpanuit JlabopaTopHBI IPAKTUKYM IO (PHU3HKE. DINEKTPHIECTBO, MATHETH3M Hosocubupck: HI'ABT,
BacunseBuu, 2002
CuniokoB Muxaui
IleTpoBuu
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIINHBI (MOAYJIS)
Haznauenue OobopynoBanue
JlabopaTopus MeXaHUKU u | AymuropHas pocka; Komruiekt ydeOHOW MeOenu; JlaGopaTtopHble CTEHABL: YHHBEpPCAIBHBIN
3JIEKTPUYECTBA - ydeOHas | CTeHA «3aKoHBI IIOCTOSHHOTO ToKa», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue
aymuTopust U1 TPOBEACHHS | TOPU3OHTATIBHOM COCTaBNIAOIIEN MarHMTHOro mois 3emid, 4 mr. OmnpeneneHHe YCKOPEHHS

a00PaTOPHBIX 3aHATHIA

CHITBI TSDKECTH M0 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 IiT.;
OnpenencHue CKOpocTH  3ByKa; OrmpenernieHWe  OTHOIICHHS — TEIUIOEMKOCTEH, 2  IIT.;
JlabopaTopHoe oOopynoBanue: Habop 3IeKTpom3MepHUTENbHBIX mpuOOpoB, 2 mT.; Habop
000pYIOBaHUS ISl BEIYMCIICHHSI IOTPEIIHOCTEH H3MEPEHHIA, 6 MIT.

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBEACHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOIT)

JIEKIMOHHOTO THIIA

ITomemenue s | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSATEIbHON paboThI | OOecreunBalONIMX ~ AOCTYl B 3JEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
00yJaronxcs YHuBepcHTeTA.

YuebHas AyIUTOPHS i | AynuropHas nocka; KoMruiekT yaeOHoN Mebenn




MPOBEACHHUSA TEKYIICTO KOHTPOJIA
u l'[pOMe)KyTO‘lHOfI aTTeCTalluu




