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YacoB 1o yueOHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMEeHBI 2
ayAUTOPHbIE 3aHATH 18
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Kypc 2
— Hroro
Bup 3anaruit v | P
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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
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | MaremaTuka

2.2 | IMCUMILIMHBI U PAKTHKH, JI51 KOTOPHIX 0CBOEHHE JAHHOM JHCHUIUTMHBI (MOXYJIsI) HEOOX0IUMO KaK
npelecTByoIee:

2.2.1 | be3onacHOCTD KU3HEAEATETLHOCTH

2.2.2 | Opranu3anysi mepeBo3okK U paboThl GioTta

2.2.3 [ MopenupoBaHHe TPAaHCIIOPTHBIX IIPOIECCOB

2.2.4 | Texaonornveckas (IpOU3BOJICTBEHHO-TEXHOIOTHIECKAS) TIPAKTHKA

2.2.5 | Hayuno-nccienoBarensckas paboTa

2.2.6 | Teopust TpaHCIIOPTHBIX MPOIIECCOB U CUCTEM

2.2.7 | Be3onacHOCTb KU3HEAEATEILHOCTH

2.2.8 | Opranu3aiysi mepeBo30K U padboThl GIroTa

2.2.9 | MopenupoBaHue TPaHCIOPTHBIX MPOLIECCOB

2.2.10 | Texnomoruueckas (pOU3BOJACTBEHHO-TEXHOJIIOTUIECKAs ) TPAKTHAKA

2.2.11 | Hayuno-uccnemoBarenbckas padboTta

2.2.12 | Teopusl TpPaHCIOPTHBIX NIPOLECCOB U CUCTEM

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLHUILINHEI
(MOZY.JIs)

YK-1: Cnocoden OCYyIIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m—u])opMamm, NPUMECHATDH CHCTEMHBIH MOAXO0/ IS
pemeHus MOCTABJACHHBIX 3a/1a4

YK-1.1: OcymecTBisieT MOUCK ¥ CHHTE3 MOJTYyICHHON HHPOPMANH IS PEIICHUS TOCTABICHHBIX 3aa4

VYK-1.2: IIpoBOoAUT KPpUTUUECKUI aHAIN3 HHPOPMALIUK [IPU PELICHUH TOCTABICHHBIX 3a1a4

VYK-1.3: IIpumeHsieT cuCTeMHBIN MOIXO0/T 7Sl peLISHHsI TOCTABJIEHHBIX 3a7a4

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHEPHbIe 3HAHMS, METOIbl MATEeMATHY€eCKOI0 AHAIU3A U
MOJeJIMPOBAHNS B NPO¢ecCHOHAIBHON AeITeIbHOCTH

OIIK-1.1: Micnonb3yeT NpHHIAITEI €CTECTBEHHOHAYYHBIX W OOIEHH)KEHEPHBIX 3HAHUH B IPO()ECCHOHATBHON AeATEIBHOCT

OIIK-1.2: Bnageet MeTogaMi MaTeMaTHUECKOTO aHAIM3a B MPO(ECCHOHANBHOI AeaTeTbHOCTH

OIIK-1.3: Brnaneetr MeTotamMu MaTeMaTH4YECKOTO MOACIUPOBAHUA B HpO(l)eCCHO-HaJ'ILHOfI JACATCIIBHOCTHU

OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbLHOM AesiTeIbHOCTH NPOBOIMTH H3MepeHus1 U HalJ1roieHusl, 00padaTbiBaTh
H IPEICTABJIATH IKCIIEPUMEHTAIbHBIE JaHHbIE U Pe3YIbTAThl HCIBITAHUMN

OIIK-3.1: IToHuMaeT MEeTOABI ¥ CIIOCOOBI U3MEPEHHS U HAOJIOICHU




OIIK-3.2: CriocobeH MpoBOAWTE U3MEPEHHS U HAOMIOCHUS B chepe cBOei Mpo-(hecCHOHATBHOM JAeITeTbHOCTH

OIIK-3.3: Biageer HaBbIKaM# 00paOOTKH M TIPEACTABICHUS SKCIICPUMEHTAIBHBIX TAHHBIX M PE3YJIbTATOB HCIIBITAHUN B chepe
cBoel mpodecCHoHATEHON IeATeTbHOCTH

B pe3yabTrarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, dJICKTPHUECTBA U MarHeTHU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU
(bU3UKH, MOJICKYISIPHOHM (DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SACPHOM (HU3UKH;

3.1.3 |- MeTOIBI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHHA B (pr3HKe.

3.2 | Ymerh:

3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH AaHAIH3E U PEIICHUHN TPOOIeM NMPOoPEeCCHOHATBHOMN IESTeIFHOCTH

3.3 | Bmagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEHN P NPOBEJCHUN
(bU3HYECKOT0 SKCIIEpIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISA)

Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlutepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemaruka. KunemaTuka nocTynaTeabHOIO U BpalaTeabHOTo 2 12 J1.4 0

JBIDKEHHSI MATepUaIbHON TOUKU U TBepaoro tena. /Cp/

Jlab OnpeneneHne YCKOPEHUs CUIIBI TSHKECTH 1o criocody beccenst. 2 2 JI1.4 J11.6 0
OrmpezienieHe MOMEHTa HHEPIIMU Max0oBOTO KoJieca TUHAMHUYECKUM
MeTooM. M3ydeHrne OCHOBHOTO 3aKOHA IWHAMUKH BPAIaTeIILHOTO
JBIDKEHHSI ¢ ToMolIbio MasitHuka ObepOexka. /J1ab/

Cp Junamuka J[MHAMUKa MOCTYNATENbHOTO ABIKEHUS Tell. OCHOBHBIE 2 16 1.4 0
TEOpPEMBI 1 3aKOHBI. JIMHAMMKa BpaIaTeIbHOTO JBU)KCHUS TBEPAOTO
tena. PaboTa u sHeprus B Mexanuke. /Cp/

Cp MexaHndeckue KoiaeOaHus 1 BOIHEL. ['apMOHIYecKre KomeOaHus. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Cnoxxenue xonedbanuit /Cp/

Paszmen | Pa3ngen 2. OcHOBBI MoJIeKkyIsIpHOI pU3UKH

Jlex MonekynsapHo-KuHeTHYecKas Teopusi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0

Cp MonekynsapHo-kuHeTHYecKas Teopuss OCHOBHOE ypaBHEHHUE 2 10 1.4
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH HICATBHOTO ra3a. JIeMEHTHI
cratuctukn MakcBesuia u bonbimana. /Cp/

JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO QHIINEHTA 2 2 JI1.4JI1.5 0
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/

Cp OCHOBBI TEPMOIUHAMHKH. AHAJIN3 IEPBOT0 U BTOPOT0 HAYal 2 10 1.4 0
TepMoauHaMuKH. TerutoBsie Mamusl /Cp/

Paznen | Pa3zgen 3. DuekTpomMarHeTusm

Jlex DNeKTpocTaTHKa. DIEKTPOJUHAMIKA. MarHutocraTika. MarHutHas 2 2 JIL.1J11.4 0
nanykiys. Teopus Makcsena /Jlex/

Cp Onexrpocrarnueckoe noie. HanpsokeHHocTs U noreHuuan. Ipunnun 2 10 JI1.4 0
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacuera
INEKTPUUECKUX MONel. DNeKTPOEeMKOCTh YeJUHEHHOTO IIPOBOHUKA U
IUIOCKOTO KOH/IEHCATOpa. JHEprHs AeKTpocTaTiHyeckoro nous /Cp/

Cp OnexrpoauHamuka. [locrosuubli Tok. 3akoHbl OMa. K.IL.JI. nctounuka 2 10 J1.4 0
noctostHaoro Toka /Cp/

Cp MarnruTtocTaTika. MarautHoe moje. 3akoHsl Ammnepa, buo — CaBapa — 2 10 1.4 0
Jlannaca u nonHoro Toka. Cuina Jlopenna. J[BukeHuUe 3apspKEHHBIX
4acTUI] B MarHuTHOM ToJie /Cp/

JIa6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONIEH HAMIPSHKEHHOCTH 2 2 JI1.4 0
MarHuTHoro mosist 3emiu. /J1a6/




Cp MarnutHas nuaaykuus. Teopus Makcpenna. SIBaeHue 31€KTpOMarHUTHOR 2 10 1.4 0
nuaykuud. CaMouHyKuus. MHIYKTHBHOCTD. DKCTPATOKY 3aMbIKaHHS 1
pa3MBIKaHUS TEKTpHUYecKoii rernu. KoixedaTenpHbIH KOHTYP.
OnexTpoMarHuTHble konebarus /Cp/

Pasmen | Paszmen 4. OnrTuka

Jlex dusnueckas onrtuka. Ksanrosas onruka /JIex/ 2 2 JI1.1J11.4 0

Cp Ousnueckas ontrka OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH. 2 12 JI1.4 0
HuTepdepennus u nudpakuus csera. [lonspuzanus ceera /Cp/

JIa6 OmnpeneneHue rIaBHOTO (POKYCHOTO paccTosHus JIUH3. OnpeencHue 2 2 JI1.2 J11.4 0
JUTMHBI BOJHBI U3ITy9eHHS JIa3epa MpH IIOMOIIH AU PaKIIHOHHON
pemerku. /J1ab/

Cp KBanToBas ontuka 3aKOHBI TEIIOBOTO U3IydeHHs U potoaddexra /Cp/ 2 10 JI1.4 0
Paznen | Paspen 5. ATtomHas u aaepHas Gpuznka
Jlex Crpoenmue aroma. SInepras ¢uznka /JIex/ 2 2 JI1.1J11.4 0
Cp Crpoenue atoma KBanTOBas mprpoia CBETa U BOJIHOBBIE CBOMCTBA 2 10 JI1.4 0
yactuy /Cp/
Cp SAnepnas dus3nuxa 3aKoH paJMoaKTUBHOTO pacHaia. SlnepHsie 2 10 JI1.4 J11.5 0
peakuun /Cp/
HKP Kontponbhas padota /MKP/ 2 4 JI1.1 J11.3 0
J1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKU

Tema 1.1. Kunematuka

OneMeHThl KUHeMaTHKH. Mogenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPIOTO Tena. TpaeKTopus, AIHMHA
IIyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIATbHOE ycKopeHns. Kiaccnukanus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku Hetotona. [ToHATHS Macchl U CHilbl. Bubl cril B MEXaHMKe: TPEHUs, YOPYTOCTH U TAroTeHus. Miyibe Tena.
Nmmynbsc crutel. BHenrHme u BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCa MEXaHHIeCcKoi ciucteMsl. LleHTp Mace (eHTp
UHEPLUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €T0 JABIKEHHUS.

Pabora nocTostHHOM U epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIbI Yepe3 KPUBOJIUHEHHBIA HHTETpall. MOIIHOCTh. DHEPrus Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABMKEHHS M B3aUMOIeHcTBH. KnHeTHIeckast SHepTrusl MeXaHHIeCKO CHCTEMBI. 3aKOH
COXpaHEHMS MEXaHHIECKOH SHEPTHU U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPAOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LItelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BpaIaTeIbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEIOABUKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKU BO BHEIITHEM CIJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JIefcTByIOIIEeH Ha MaTepHAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPIUHU U €ro CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JaBnenue B xxunkocTH u raze. EquHuipl uamepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uaeanbHOM KUKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHymu u cieacrsus u3 Hero. Teuenue Baskoi sxxuaxkoctu. @opmynsl HetoTona u
Croxca. KoaddunueHT BI3KOCTH U METOMBI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apmonmueckne KonebaHus 1 nxX XapakTepucTukd. [luddepennnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [Ipy>KinHHBIH,
(u3muecKuil 1 MaTeMaTHIECKUI MasTHUKH. DHEPIUs rapMOHHYIECKUX KoieOanuil. ClioxeHne TapMOHHYECKUX KOJIeOaHHi OXHOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CrnoxeHurs B3aUMHO MEPICHANKYIAPHBIX Konebanuid. durypsl JIuccaxy. 3aTyxaroniye u BEIHY)KICHHBIC KoieOaHus. PesoHaHc.
BostHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpogonsHbIe U onepeyHbIe BOTHBL.
YpaBHeHHe TI0cKoi Oeryieil BoaHbI. [[JinHa BOJIHBI M BOJIHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KMHETHYECKAs] TEOPUS

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT uaeanbHbIX ra3os.
CpenHsist KHHeTHYIecKasi SHEPrist MOJIEKYIL. MOJeKyIIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIIOTHON TeMITepaTypHl.

ONeMeHTHI CTaTUCTHYECKOl (hr3uKy. 3akoH MakcBema A pacipeieNICHNs MOJIKYIT HACAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 11 pacnipeeeHus YacTHI] BO BHEIITHEM NTOTeHIUAIbHOM Hone. CpegHee 4uciao
CTOJIKHOBEHHI! M CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIeKyII.

OmnsitHOe 0o6ocHOBarMe MKT. [luddy3ust, TeIronpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Uucno cteneneit cBo60abI MONEKy. 3aKOH PaBHOMEPHOT'0 pacHpeieNleHUsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepMoauHaMUKH. PaboTa ra3a npu u3MeHeHUH ero 00beMa. TeroeMKocTh MakpocucTeMbl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEIJIOEMKOCTU MJEAIBHOI0 ra3a oT Buja mpouecca. [IpuMenenue nepBoro Hayana TEpMOJAUHAMUKH K
uzonpoueccaM. AnuabaTHbli mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccer. O6patumble 1 HeoOpaTtuMsble mporeccsl. [ukin KapHo n ero k... 1t naeansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJIKOBAHHE.




Cutbl ¥ MOTEHIIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHCTBUL. D eKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®asoBsie nepexonsl 1 1 2 pona. Kpurtuaeckoe cocrosinue. TpoliHas Touka. OCOOSHHOCTH TBEPAOTO M KUIKOTO COCTOSHUIN
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmiispHbIe sSBICHNUS.

Paznen 3. DnexTpoMarHeTusm

Tewma 3.1. DaexTpocraTrka

3axoH Kynona. HanpseHHOCTb ¥ CHUIIOBBIE IMHUU HAIIPSKEHHOCTH 3JIeKTpHueckoro nosst. Ilpunnun cynepnosunuu
aJeKTpuueckux nonei. IIpuMep pacuera HaNPsKEHHOCTH I10JIs, CO31aBaEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsKEHHOCTU
anekTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaGoTa cH1 3IIeKTPHUECcKOT0 MO 0 TTepeMENIeHHIo 3apsana. L{upkyiamus BeKTopa HalpspkeHHOCTH. [loTeHnnanbHbIH XapakTep
3JIEKTPOCTATHUECKOTO MO, [ToTeHnman 31eKTpUIeCcKOoro mojst. DKBHIIOTCHI[NATBHBIE TOBEPXHOCTH. CBSA3b MOTEHIHATA C
HAIpPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKax. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOIHUKHM B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaHNKA. KonneHncarops! 1 ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPTHs IEKTPOCTaTHIECKOro moist. OObEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DnexTpoarHaMHUKa

ITocTosHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoaHOH 1eru. COMpoTHBIICHHE W IIPOBOUMOCTH IPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIHOCTE 351eKTpHUecKoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Tema 3.3 MarauroctaTika

MarnuTHoe none. MHayKkiys MarHuTHOTO 1oiist. CUnoBble IMHUK MAarHUTHOTO 0SS, €r0 BUXPEBOIl XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHutHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuutbl B3aMMOJEHCTBHUS MapaIelbHbIX TOKOB. 3aKoHbl AMIepa. JIBH)KeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tewma 3.4. MarauTtHas unaykuus. Teopust Makcsenna

PaGoTa o mepeMenIeHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TIOJIe. DJIEeKTpOMarHuTHas MHAyKnus. 3akoH dapaznes u
€ro BBIBOJ U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenua. fIpnenue camouHaykuuu. MIHOyKTMBHOCTE KOHTYpa. DJ1C
caMOMHAYKIUH. B3aumHasa nHayknus. MarauTHoe mose B BeliecTBe. TUIBI MarHETUKOB (Iua-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamaraumdeHHocTh. MarHuTHast IPOHNIIAEMOCTH BelecTBa. OCHOBBI Teopun MakcBeiuia. Tok cMemeHus.
Ypapuenust MakcBeiuia B uHTerpanbHoi (opme.[lonaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
UHIYKTUBHOE) ¥ MOJHOE COMPOTHUBICHHS IIETTH IePEeMEHHOTo Toka. 3akoH OMa JUIs ey IepeMEeHHOTr0 ToKa. MOIITHOCTb,
BbIIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

OnexkTpoMarHuTHBIE KosieOanms. ["apMOHIUECKHe, 3aTyXaroIHe 1 BEIHYK/ICHHBIE KoeOanus. [loHaTie o pe3oHaHce.
OnexTpoMarHUTHBIC BOJHEI U UX CBoiicTBa. I1Ikama aeKTpOMAarHUTHBIX BOJIH.

Paznen 4. Onrtuka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN MTOKa3aTeN! mpenoMiIeHus. 1x pusndeckuit cMBICI.
SIBneHue nmonHOro BHyTpeHHero orpakenus. CeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHui.
Tonxkwue mua3bl. @opmyna muH3EL. [TocTpoeHne H300paKeHHH.

BonHoBas anekTpoMarHuTHas Ipupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoeHus naTepdepeHuun ceeta. Pacuer
unTepdepenyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAKJIOHA.
Kompma Hetotona. [IpuMenenne nHTEphEpeHIINN B HAyKe ¥ TEXHHUKE.

Judpakius ceera. [Tpurnun Ioirenca-®penens. Metox 301 Openenst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccieoBaHue CTpyKTypbI
kpucTaioB. [loHsTHE 0 ronorpaduy.

Ilonspusanus ceera. EcrecTBeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Matoca. Ilonspusanus cBeTa Ipyu OTPAXKEHUU U
MPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponus. Dddextsr Keppa n @apanes. OnTrdecky akTHBHBIE BelecTBa. Jlucmepcus cera.
DJeMeHTHI 3JIEKTPOHHON Teopuu nucnepcun ceeta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 4.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue hororddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢otona. Jlasnenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3nKa

Tema 5.1. CtpoeHue atoma

Mopemn atromoB TomricoHa u Pesepdopaa. DMmuprdeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTJIOMICHHST aTOMOB.
®opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHHN.

Bonna Jlyu ne Bpoitns. OnpiTHOe 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS




HeompeJeneHHocTel ['elizeHOepra kak nmposiBIeHHE KOPITYCKYIIPHO-BOJTHOBOTO Ayalu3Ma CBOiicTB MaTepuu. BomHoBas GyHKIuUs 1
ee CTaTUCTUYECKUi cMbIci. YpaBHeHue IlIpénunrepa s craMoHapHbIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPO/a B KBAHTOBOI MEXaHHUKE.
Ksanrossre uncna. CrinH snextpona. CrnuHOBOE KBaHTOBOE uucio. [Tpuanun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSIHUSM.
Tema 5.2. SlnepHas ¢puzuka

PentreHoBckue criekTpsl. 3akon I'. Mo3nu. [Tornomenue, ClIoHTaHHOE U BBIHY)KACHHOE n3inydeHue. [lonstue 06 onTuuecknx
KBaHTOBBIX TeHepaTopax (Iazepax). Pasmep, cocras u 3apsx aToMHOTO sapa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl u
SHEPrus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U IIOHATHE O CBOMCTBAX U MPUPOJE sIepHBIX cul. Moaenu siapa. PannoakrusHoe
U3JIy4CHHUE U ero BU/Ibl. 3aKOH PaJMOAaKTHBHOIO paciana. 3aKOHOMEPHOCTH U IIPOUCXOXKACHHE anb(a, OeTa - 1 raMMa-H3ITy4eHHs
aTOMHBIX sifiep.IIoHsATHE O SIAEPHBIX peakUMsIX U UX OCHOBHBIX THIIaX. MICKyCCTBEHHAs! paMOaKTUBHOCT. JlefieHue TSOKENbIX saep.
Hennas peakius genexus. [lorsaTtue o suepHoil sHepreTuke. Peakiis cuaTe3a aTOMHBIX siaep. [Ipobiema ynpaBiseMbIx
TEPMOSAEPHBIX peakIuit. DneMeHTapHble YacTuibl. Mx knaccuduxanus.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrmonHenue u 3amuTa 1a00paTopHBIX padoT
BelInosHeHHEe CaMOCTOSTENbHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

VK-1: Ciocoben OCYHICCTBJIATH ITOUCK, KpI/ITI/I'-IeCKI/If/‘I aHaJIu3 U CUHTC3 I/IH(I)OpMa]_II/II/I, NNPUMCHSATH CHCTCMHBIN noaxon AJist
pemeHns NOCTABJICHHBIX 3a1a4

Bompoc Nel

[Touemy ckOpOCTh MTAJICHUS TN B BAKyyMe HE 3aBUCHT OT MX Macchl? ONUIINTE, KaKHe CHIIBI JICHCTBYIOT Ha TEJI0, KOTa OHO IMajaeT,
Y KaK 3TH CHUJIBI BIUSIOT HA YCKOPEHHUE Tea.

Oteet: CKOPOCTH MaJICHUs TNl B BAKyyMEe HE 3aBHCHT OT MX MAcChl Oaroyiaps 3aKoHy BceMUpHOro tsroreHus: Herotona. CoriacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JeHCTBYEeT Ha BCE Tela OMHAKOBO, TPOTIOPIIHOHAIEHO X Macce. OHaKO, MOCKOJIBKY Macca TakkKe
oTIpeNieNsieT HHEPTHOCTH Tena (COMPOTHUBICHUE N3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBAET TENO, OKAa3bIBACTCS
MOCTOSIHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHIIBI, JCUCTBYIOIINE HA MAJAIOIIEe TEI0, — JTO CUJIA TSHKECTH U
COIPOTHUBIICHUE CPeAbI (B CITydae OTCYTCTBHSA CpPElIbl, KaK B BakyyMme). B BakyyMe cONpOTHBIICHHE OTCYTCTBYET, U CJHHCTBEHHBIM
(hakTOPOM OCTaeTCs TPaBUTAIHS, KOTOPask YCKOPSIET BCE TeJla OTMHAKOBO.

Bompoc No2

OOBsicHUTE, TOYEMY BO3/TyX B KOMHATE MMEET IOCTOSIHHYIO TEMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKET MEHAThCS. UTo
IIPOMCXOJUT C HEPrUel MOJNEKyl Bo3ayXxa?

Ortset: Temneparypa Bo3gyxa B KOMHaTe IOAJEPKUBACTCA IIOCTOSHHOM Giarofapst mpoueccy TeIuonepeiayn MexIy BO3LyXOM U
creHaMu. Korzia cTeHbl HarpeBarOTCs UM OXJIAXKIAI0TCS, OHU IIEpeatoT TEIIO BO3AyXY, KOTOPBI, B CBOIO 04epeb, pacpeaenseT
3Ty 3HEPTHIO CPEIH CBOMX MOJIeKyll. OHaKo u3-3a 60IBIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH NePeMEIINBATHCS, M3MEHEHUS
TEMIIEPaTyphl CTEH He MPUBOIAT K 3HAUUTENIFHBIM U3MEHCHUSAM TEeMIIEpaTyphl BO3LyXa B IIeI0M. DHEPTHsI MOJIEKYN BO3AyXa
nepepacipeaenseTcs TakuM 00pa3oM, YTO CPEIHsAA KUHEeTUYecKast SHEpr s MOJIEKyI (KOTopasi olpeelsieT TeMIepaTypy) OCTaeTcs
[IPAKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kaxoii 3aK0H OITUCHIBaET B3aNMOJICHCTBHE JIBYX TEJI, HAXOSAIINXCS O ASHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBunbHbIi 0TBET: d) 3aKOH BCEMUPHOTO TATOTECHUS

Bompoc No4

Kaxoe ycTpoicTBO HCTIONB3YeTCS U1l N3MEPEHHMS CHIIBI TOKA B DJIEKTPUIECKON IerH?
a) Ammepmerp

b) BonsT™meTp

¢) Ommerp

d) 'ameBaHOMETD

IIpaBuUsIbHBIN OTBET: a) AMIIEpMETp

Bomnpoc Ne5
Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHUE BellecTBa (Ta3000pa3Hoe, )KUAKOE, TBepaoe)?
a) Temmeparypa




b) daBnenue

¢) O6beMm

d) Momnspras macca

¢) Cuia MpUTSDKEHUS MEXIY MOJIEKYJIaMH
f) Xumuueckuii coctan

[IpaBuibHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHUS JICKTPUUECKUX BEINYUH?
a) AMnepMmeTp

b) BoasTmerp

¢) Tepmometp

d) Manometp

e) Ommertp

f) Bapomertp

[IpaBuibHBIC OTBETHL: a, b, €

Bomnpoc Ne7

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

Teno HauMHAET ABMKEHHE BBEPX.

Teno nBIKETCS BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

Temno Bo3BpamaeTrcst B ICXOAHYIO TOUKY.

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

PN

Bompoc Ne§

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

Bropuunas 0OMOTKa reHepupyeT JIEKTPUIECKUN TOK.

BropuyHas 0OMOTKa MOTyJaeT MepeMEHHBIN TOK.

Bo BropmuHoit odMoTke Bo3HMKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MIEPBUYHYIO OOMOTKY.

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

DR =

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU BEUYNHAME U HX ONPECTICHUSIMU.
®duznveckast BEIMIHNHA OmnpeneneHue

a) Ummynsc 1) IlpousBenenne Macchl Ha YCKOPEHHE

b) Cuna 2) BenuuuHa, XapakTepusyromas JABUKEHUE Tena

¢) YckopeHue 3) CkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopocth 4) V3MeHeHue MOJIOKEHHS Tella OTHOCUTEITLHO BPEMEHH
IIpaBuUIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

Bonpoc Nel0
VCcTaHOBHTE COOTBETCTBHE MEXKAY (1)I/I3I/I‘ICCKI/IMI/I BEJIMYMHAMU U UX €AUHULAMU U3MCPCHUS B Memnyﬂaponﬂoﬁ CUCTEMC CIUHMUIL

(CIA).

®duzndeckast BEITHMIHHA Enmuanma usmepeHus

a) DIeKTPHUECKUi 3apsiy 1) Kynon

b) HanpspkenHocTs anekrpuyeckoro nosst 2) Hetoron/Kynon
c¢) IloTeHnman 3MeKTpUUECKOro Mot 3) Bonbr

d) EMkocTh KOHIEHCaTopa 4) dapan

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CiocoOeH NpuMeHSITh €CTECTBEHHOHAYYHBIC U OOMCHHKCHEPHBIC 3HAHUSI, METO/IbI MATEMAaTHIECKOTO aHAITN3a H
MOJIEIIMPOBAHMUS B MPO(HECCHOHATBHON e TeTbHOCTH

Bomnpoc Nel
OnumuTe, Kak MEHAeTCS IIOTHOCTH Ta3a MpH H3MEHEHUH TeMIIepaTypsl u naBieHus. Kakue ¢usmdeckne cBOHCTBa ra3a
OIIPEIeIISIIOT €ro HOBEACHHE B 3THX YCIOBUSX?




Ortsert: [Ipu yBenuueHUn TeMIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOAUT K yMEHBIICHHIO €T0 MIOTHOCTH. IIpu noBbIIeHUN
JIABJICHUS I'a3 CKMMACTCS, YBEINYUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEIIOT €ro IIOBEICHNUE,
BKJTIOYAIOT CPEIHIOI0 KHHETHYECKYIO SHEPTHIO MOJIEKYI (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIAPHOTO B3aNMOJICHCTBHUS (IaBICHHE).
Bonpoc Ne2

OO0BbsicHUTE, TOYEMY NIPH JABIKEHUU CyJIHA HA IIOBOPOTE KOPITYC HAKJIOHSETCSI BHYTPh MOBOpOTa. Kakue cuibl BEI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BIIUSIIOT HA YCTOHYMBOCTD CyaHa?

Otset: Hakion koprryca cyaHa BHyTpb IOBOPOTA BbI3BaH JACUCTBUEM IIEHTPOCTPEMHUTEIbHBIX CHJI, BOSHUKAIOIINX TPU ABHKEHUU
10 KpMBOJIMHENHOH Tpaekropuu. Korzna cyHO IOBOpauuBacT, LIEHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY [I0BOPOTA,
3aCTaBIIsIsL KOPITYC HAKJIOHSTHCS BHYTPb. DTOT HAKJIOH KOMIICHCHPYETCSl CUIIaMH TUIaBy4ECTH, ICHCTBYIOLIMMH CHHU3Y BBEPX,
KOTOPBIC CTPEMATCA BEPHYTH CyJHO B BEPTUKAJIbHOC ITOJIOXKCHHAC. YcToitunBOCTh CyAHa 3aBUCHUT OT COOTHOLICHHS 2TUX CHUJI: UCM
CHJIbHEE HAKJIOH, TeM OOJIBIIE BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMU (hakTOpamu, BIUSIOMIMME Ha YCTOHIHBOCTH,
SIBJISIIOTCSI BBICOTA LIEHTPa Macc Cy/Ha, JopMa KopIyca U paclpeaeieHue rpysa.

Bonpoc Ne3

Kakoii 3axoH onmuchIBaeT 3aBUCUMOCTB CHIIBI YIIPYTOCTH OT Je(OpMaLyy MPYKUHBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitns-Mapuotra

ITpaBunbHeI 0TBET: b) 3akoH ['yka

Bompoc Ne4

Kaxoe ycTpolicTBo mpeo6pa3yeT MeEXaHU4IECKYI0 YHEPTHIO B 2JEKTPUUECKYIO?
a) lunamo-MammHa

b) Tparcdopmarop

¢) AKKYMYJSTOD

d) Kongencatop

[IpaBunbHENA OTBET: a) [lMHAMO-MamnIHA

Bormpoc Ne5

Kaxwe 13 mepeuncieHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) BrIcokas 3:1eKTponpoBoANMOCTD

b) CriocoOHOCTH COXPaHATH OCTATOUHYIO HAMAarHUYEeHHOCTh

¢) Huskas MaruutHast mpoHHIIaEMOCTh

d) Hanmmume momeHOB

IIpaBunsHbIe OTBETHL: b, d

Bompoc Ne6

Kaxwie BeTMYMHEI SBISIOTCS OCHOBHBIMH NTApaMETPAMU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temneparypa

b) O6vem

¢) Maccogas nons

d) laBnenue

e) CkopocTs

I[TpaBuibHBIC OTBETHL: a, b, d

Bomnpoc Ne7
YcTaHoBHUTE NMPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABMKEHHUS Teja, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayaubHON
CKOPOCTBIO.

1. Teno nBuXKeTCs paBHOMEPHO BJIOJIb TOPU3OHTAIHLHON OCH.

2. Teno HauMHAET JBUTATHCA MO ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3€MJIH.

4. I'opu3oHTanbHOE NBUXKEHHUE 3aMENIISIETCS. M3-3a COIIPOTUBIIEHUS BO3yXa.

IIpaBunbHas nocnenoBaTeNbHOCT: 1| -4 — 2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENFHOCTD ICHCTBHI IPH M3MEPEHNH 3JICKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HanpsKEHHE Ha PE3UCTOPE.

3. IMoaximiounTh PEe3UCTOP MOCIEAOBATEIHHO C AMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputh crily TOKa B LEMH.

5. PaccunTate comnpoTuBieHHE 1O 3akoHYy OMa.

ITpaBunbHas nocinenoBarenbHoCcTh: 1 -3 -4 -2 — 5

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXYy PH3MUSCKIMH BEIMYMHAME U HX CHMBOJIaMH B MexyHapoHoi cucteme equnutl (CH).
dusnyeckas BeIUYUHA CumBoOII

a)Cwia 1)F




b) Pabora 2) W

¢) MomHocTh 3)P

d) Dnexrpudeckuit 3apsn 4)Q

IIpaBuabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMU SIBICHUSIMHI U YCTPOUCTBAMH, HCHIOIB3YIOIMIUMHE 3TU SIBICHUSL.
PusnyecKkoe sSBICHHUE VYerpoiicTBo

a) DIeKTpOMarHUTHasE MHIYKIUS 1) Tpanchopmarop
b) ®otordpdext 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xonTYD

d) TepmoaEeKTPHUIECTBO 4) Tepmonapa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OIIK-3: CriocobeH B chepe cBoei MpodhecCHOHANTEHOMN NesTEIbHOCTH IPOBOAUTS U3MEPCHUS U HAOJIOICHNUS], 00padaThIBaTh U
MIPEICTaBIATh IKCIIEPUMEHTAIILHBIC TAHHBIC U PE3yTbTaThl HCITBITAHWHA

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnummuTe Tporece n3MepeHns K03 GUITEeHTa TPEHNS CKOIBKEHNSA MEXIy IBYMS IMOBEPXHOCTAIMH. Kakne mapaMeTpsl HEOOXOIMO
KOHTPOJIHPOBATh P MPOBEACHUHU dKCIEPHMEHTa?

OrtBer:

st m3mepenns KodduImeHTa TPeHUS CKOIBKEHUS MEXKIY ABYMS ITOBEPXHOCTMH OOBIYHO HCIIONIB3YESTCSl METOI HAKJIOHA
wiockocTi. OMH 13 00BEKTOB ITOMEIIASTCsl Ha HAKIIOHHYIO IIOCKOCTh, U IIOCTETIEHHO YBEJIMUUBACTCS YO HAKJIOHA 1O MOMEHTa
Hayana cKoibkeHus. Koo huienT TpeHns pacCunThIBaeTCsl KaK TAHT'€HC YIla HaKJIOHA. BajkHO KOHTPOJIMPOBATh YHCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH NPHIIOKEHHS HarPY3KH U OTCYTCTBHE BHOPAIIHIA.

Bomnpoc 2:

OOBsicHUTE, KaK H3MEPUTH CKOPOCTB PAaCcIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOpPBI HY)KHO YYHUTHIBATH?

Ortser:

CKOpOCTh PaCIIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSCTCS C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MIPOXO’KICHHUS 3BYKOBOM BOJIHBI MEXIY ABYMsI TOuKaMu. VICIONB3yI0TCS YIIbTPa3ByKOBbIE NaTYMKU MM MUKPO(OHBI. BaxHo
YUUTHIBATH TEMIIEPATYPY CPEAbL, BIAXKHOCTh U HAJIMYHUE MPEMATCTBUN, KOTOPbIE MOT'YT MOBIUATH HA PACIPOCTPAHEHHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxoii 3akoH onuchIBaeT JBMKEHUE TeJa O] BO3AEUCTBUEM BHEIIHEH CUIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHEHHs YHEPrUU

[TpaBuibHBI 0TBET: b) BTopoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop Ucosab3yercs A1l K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['mpponokaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBrneHus

IMpaBuibHEIT oTBET: a) ['MaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu




IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHSI MarHUTHOTO T10JIst?
a) Kommac

b) Marautomerp

c¢) laneBanOMETp

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEA0BATCILHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [IOCIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3ZYXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLUIEMY YCTPOHCTRY.

2. H3mepeHne BpeMEHU MPOXOKACHUS 3BYKa MEXKLy MUKPO(OHAMH.

3. PacueT ckopocTu 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHU.

4. Hacrpoiika paccTosHHIT MeXTy MHUKPO(OHAMH.

IIpaBusnbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 111ar0B IPH HACTPOUKE JIA3EPHOT0 JAIbHOMEDA AJIsl U3MEPEHUS PACCTOSIHHUSA:
1. Hactpoiika npueMHuka cursana.

2. INonkaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatoero asepa.

4. Wzmepenue paccTosHUSL.

[IpaBuiibHas IOCIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXY (PU3MUECKUMH SBICHHSIMH U IPHOOPAMH, HCIONB3yEeMBIMHU JUIS MX U3yIEHUS:
DusnuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marrernsm 2) Kommac

¢) Onruueckue 3G QexTs 3) Cnektpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCKHil CUETUHK
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXTY (PH3HMUCCKIMHU BETMYMHAMH U HX SIHHUATIAMH U3MEpEHUs B MEeKTyHAPOIHOM CUCTEME CIHUIT
(CN):

dusznyeckad BeIuUnHA Enununa uzmepenus
a) Cuna 1) HeroTon

b) Pabora 2) Ixoymb

¢) MomHocTtb 3) Barr

d) Dueprus 4) JIxoynb

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl OlleHUBaHUSA

MerTouKa OLIEHKH 3K3aMeHa 10 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCLUIIIMHE MIPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOr0 MaTepHuania -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBIL.

B pamxax TeopeTudeckoi 9acTi 00yJaromuics, I KayKI0To 3aaHus, (POPMYIUPYeT MPABIILHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHINTOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTIHE NPECTaBISET 3a/1a4H, HAIIPAaBIECHHbIE HA BBISIBICHUE BO3MOYKHOCTH NPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISICTCS C YUCTOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETHYECKON M MPAaKTUIECKON YacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.




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

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

3 (YHOBIETBOPUTENHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBAaHWAMH, B 00beMe
JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI

HToroselii 0at 3a 5k3aMeH BBICTABIIETCS 10 OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOYHSIOIINE BOIIPOCHI M JaBaTh JOTOJHUTEIBHBIC TPAKTHIECKUE 3aTaHHs.

MeToauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3ayeT Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.

MeTtoauka oIeHKH JIabOpaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbBIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTACTCS 3aLIMIIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYME, @ TAK)XKXC BbIIIOJTHCHUS TCCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoiaBaTesei.

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

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTaBUTENHU 3arnaBue W3znmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 [ CurumosB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., Ousnka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. ®dmsuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpoiakuna, A.C.
SIpocnasuesa
JI1.5 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM ITO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBies 2019
Buagumup
Hukonaesuy,

CurnmoB Bragucnas
WBanosuy, TpeiHKKHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukonaeBuu

JI1.6 |Huxurenko Anatonuii |JlabopaTopHBIN NPaKTHUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
T'eopruesny, SIkoBnes 2018
Biagumup
Huxonaesuu,

CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBanoB
Muxaun HukonaeBua

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue Ob6opynoBaHue

JlabopaTtopust ontuku u (usnku | AyantopHas nocka; Komrmtekr ydeOHOM MeGenm; JlaGoparopHsle ycraHOBKH: OmpeneneHue
aToMa - ydeOHas aymuTOpHs A | IJIaBHOrO ()OKYCHOTO PaccTOSHUS JIMH3BL, ONpeneneHue mokasarelis IpeIoMIIeHHs KUIKOCTEH ¢
HPOBEACHHUS 71a00paTOPHBIX | OMOILIBI0  pedpakTomeTpa A6Oe; OmnpenencHue [IIMHBI BOJHBI Jlasepa MNP HOMOLIH
3aHSITHIA nubpakunoHHoi pemetky; OnpeneseHre KOHIEHTPAIMH CaXapHBIX PacTBOPOB C MOMOIIBIO
caxapumerpa, 2 wr.; OmnpejeneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue




JIMHEWYaToOro CIeKTpa BOAOPOa M ONpeieieHus MOCTOsHHOM Punbepra

YuebHas AyAUTOPHS i | AyautopHast ocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

MPOBECHUS 3aHATHUH | (CTaIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIi), [TK (mepeHocHO)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | Aynuropras pocka; Kommmext ydueGHOM Mmebenn; JlaGopaTopHBIE CTEHABL Y HHUBEPCAIBHBIH

3JIEKTPUYECTBA - y4yeOHas | CTeHS «3aKOHbl MOCTOSHHOrO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayoguTopust 11 HPOBEICHHS | TOPU3OHTAIBHOM COCTaBILSIOIIEH MarHWTHOro moisd 3emid, 4 mr. OmnpenencHHe YCKOpPEHHs

a00paTOPHBIX 3aHATHI CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe Kojeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OrmpeneneHne OTHOWICHMS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe obopynoBanue: Habop »siekTpousMepuTenbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS JUIS BEIYHCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

Tlomemenne s | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer" w

CaMOCTOSITETbHON paboThl | oOecreunBaOIIMX ~ JAOCTYIl B OJEKTPOHHYI0  MH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpemy

o0yJaroImuxcs YHuBepcurera.

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBEICHUS 3aHATHH

MPaKTUYECKUX 3aHATUI




