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JIUCT COI'JTACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUU C TPEBOBAHUSMHU ®EJJEPAJIBHOT'O
T'OCYJZAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJJAPTA BBICIIHET'O OBPA3OBAHUSA (®I'OC BO)

12.03.01 ITpubopocTpoenue

rog Habopa rpymmsr: 2024

TTporpaMMy COCTaBHII:
Kadenpa 04 ®U3UKA

JlenroBckuit Bagum BaneHTHHOBHY, K.T.H., IOLEHT, [JOLEHT

IIporpamma paccMoTpeHa

Ha 3acefjaHny KadeApbl-pa3paboTunka

paboueit mporpamMmel 04 ®U3NKA

3aBenytomuii kKadezapoit Penopos 1.J1., 1.¢.-M.H., ipod.
IIporpammMa paccMoTpeHa

Ha 3ace/JaHUM BbINyCKarollei kadeapbl

02 THXXVMHUPUHT 1 MEHEJIDKMEHT KAYECTBA

3aBegytomuii kKadezapoit Tumuenko B.B., k.neg.H., for.



PABOYASA ITPOI'PAMMA TN CIIUITI/INHBI
DPU3NKA

Pa3paensl paboueii mporpaMmsI

1. LIEJIM OCBOEHUSI IUCLIUIIIMHbI

2. MECTO JIMCLIUTIMHEI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COJIEP)KAHUE AUCLIUIIIMHbI

4. ®OPMbI KOHTPOJ1S OCBOEHUSI IVUCLIUTIIAHEI

5. YYEBHO-METOJUUECKOE 11 THOOPMAIIMOHHOE OBECITEUYEHUE JUCLIATITMHbI
6. MATEPMAJIBHO-TEXHUYECKOE OBECITEUEHUE IVCLIUTIAHEI

IIpuiokeHus K padoueii nporpaMme JUCHUIUIMHBI
o Ilpunoxenue 1. AHHOTaLUs paboueii MpOrpamMMsl

¢ TIpunoxenue 2. TeXHONOTUM ¥ HOPMEBI OOYUEHHS
o TIpunoxenue 3. @OH/bI OLIEHOUHBIX CPeJCTB



1. IE/IN OCBOEHUSA JUCIHUIT/INHBI

Llenbio 0CBOEHNS AVCLUIUINHEI SIBISETCS ()OPMHUPOBAHNE C/IeJYFOLIAX KOMITEeTeHLIHIA:

OITK-1 — crnocoOHOCTh IPUMEHSThL €CTeCTBEHHOHAYYHbIE U 00IIeHH)KeHepHbIe 3HAHUSI, METO/Jbl MaTeMaTH4eCKOTO aHa/Iu3a U MOZe/TMPOBaHMs
B MH)KEHEPHOH /1esTe/IbHOCTH, CBSI3aHHOM C MPOEKTUPOBAHHEM M KOHCTPYUPOBaHUEM, TEXHOJIOTHSMU MPOU3BOACTBA IPUOOPOB U KOMITIEKCOB
IIIMPOKOT0 Ha3HaueHUs

@®opMHUPOBaHUIO KOMIIETEHLIUH CTy)XUT AOCTIDKEHUe CIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHuUs:
OIIK-1
3HAHUA:
EcTecTBeHHOHayYHbIe U 00IeNHKeHepHbIe 3HaHNS;
YMeHus:
YMeHUsl IPUMeHSITb MeTO/ibl MaTeMaTHueCKOr0 MO/le/IMPOBaHus 1 aHa/lu3a B MH)KeHePHOH /1eqTe/IbHOCTY;
HaBbIKU:
HaBbIKM IPOEKTHPOBaHHUsI ¥ KOHCTPYUPOBAHUs IIPUOOPOB U CUCTEM ILMPOKOr0 Ha3HAueHMsl.
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2. MECTO JUCIINIVIMHBI B CTPYKTYPE OOII BO

Iuciyrinaa @U3UKA sB/sieTCs JUCLUIIMHON 0053aTe/IbHOM YacTH 0/10Ka 1 mporpamMMbl TIOTOTOBKH 110 HarpasieHuto 12.03.01
Tpubopocmpoenue.

CogieprKaHue JUCLIMIUIMHBI SIB/ISIETCS JTIorH4ecKuM rpogospkeHneM aucturuiid: BBICIIIAST MATEMATHKA.

CopepXaHue [JUCLIMIUIMHBI  SIBJISIETCSI  OCHOBOW it ocBoeHus: gucuuruimd: MOJEJIMPOBAHUE W3MEPUTE/IBHBIX
IMPOLIECCOB, INTAHUPOBAHUE U OPTAHU3AIIVISA DKCITEPUMEHTA.

IpenBapuTe/bHBIE KOMITETEHLMH, CHOPMHPOBAHHBIE Y 00yUJaroIIerocs A0 Hauajia U3y4eHusl AUCLUTUIAHBL:
¢ OIIK-1 — CriocobeH NMpUMEHSTh eCTeCTBeHHOHAYUHbIE U 00LeHHKeHepHbIe 3HaHHsI, METO/[bl MATEMATUUECKOTO aHa/Ih3a U

MO/ZIe/TMPOBaHNS B I/IH)KEHepHOI\/’I AedaTe/IbHOCTH, CBsI3aHHOU C TIPOEKTHPOBAaHHWEM U KOHCTPYUPOBaHKEM, TeXHOJIOTUAMMU TMPOM3BO/ICTBA
HpI/I60pOB Y KOMIU/IEKCOB LIMPOKOI'0 Ha3Ha4Y€HUst



3. CTPYKTYPA 1 COJEPXAHUME JUCIINIT/INMHBI

OO0111ast TPYI0EMKOCTb JUCLIUITIMHBI cocTaBysieT 11 3.e., 396 u.

3.1. Copep)xaHue (JUAAKTHKA) AUCHMILUIMHBI

AyAMTOpHBIE 3aHATHA S
B KOHTaKTHO#H opme g°.
5z | i%
B i £E
Q 3! = i: g g i
& E HaumMeHoBaHMe Pa3jie/IoB H IMJAKTHYECKHX e/{HHHI] S E g 2 E’ ; E E 3] 5 E
£ 1] I
5] 2 = g g & £E gE 2
= = =
o
Paspgen 1. ®usnueckue ocHOBbI Mexanuku. 1.1. Kunemarnka MaTepuasbHOI TOUKM U TBEP/OTO Tea.
TlocTynare/bHOe U BpaLjaTe/bHOE JBIKeHHe TBepAoro Tena. 1.2. JMHaMiKa MaTepHasibHOM TOUKH.
1 2 TloHATHE COCTOAHMS B KJIACCHUECKOH MeXaHuKe. 3akoHbI HbIOTOHA. YpaBHEHHE JBIIKeHHS. 71 40 20 1 9 31 20
Hewnepipanbhble cuctembl oTcueTa. Cubl mHepiuu. 1.3. 3aKoHBI coXpaHenus B Mexanuke. 1.4. [luHamunka
TBepzoro Tena. 1.5. [IPUHLMIT OTHOCUTE/ILHOCTH B MeXaHuKe. 1.6. OCHOBbI PeSITUBUCTCKOM MeXaHuKu. 1.7.
DJ1eMeHTbI CIUIOLIHBIX CPej.
Paszpen 2. M ¢uznka u 2.1. OcHoBBI YHO-KUHETHYECKOH
Teopuu. 2.2. dyHKUuK pacripesenenus. Kiaccuueckas U KBaHTOBasi CTaTUCTHKMU. 2.3. OCHOBbI
1 2 T Tepmc 'Kre GyHKLUK cocTosnus. Hauana repmogunamuxy. 2.4. Lukn KapHo. 73 28 14 6 8 45 15
Iy TIOCTPOEHHS T MmatmH. 2.5. 5 niepeHoca. 2.6.Cuibl MONEKY/ISPHOTO
B3auMojlelicTBUs. PeasbHble ra3bl. Pa3oBble 11p
Bcero 3a 2 cemecTp 144 68 34 17 17 76 35
Pazjen 3. dneKTpuyecTBo M MardeTusm. 3.1. D/eKTpuyeckoe roje B Bakyyme. IIpoBOJHUKY 1
IM37IeKTPUKH B 3/IEKTPHYECKOM Tio7ie. 3.2. [ToCTOSHHBIH 3/1eKTpUUecKuii ToK. 3.3. MaruuTHoe rose B
2 3 Bakyyme. 3.4. MaruuTHoe mose B Bejectse. 3.5. D/leKTpOMarHuTHast MHAYKIws. 3.6. YpaBHeHus 81 45 24 13 8 36 20
MakcBe/uia B HHTerpajibHOM 1 AuddepeHianbHOi Gpopme. M fIbHBIE Y 3.7.
KsasucraipioHapHble TOKH. 3.8. TIPUHLIMI OTHOCHTE/IbHOCTH B 3/1EKTPC
Pazpen 4. ®usnka Koedanmii. 4.1. FapMoHUdeCKuii 0CL/LIATOP. [IpHMepBI rapMOHHYECKHX
ocLuIsTopoB. 4.2. KuHeMaTHKa U JMHaMUKa rapMOHHYeCKUX KojeGanuii. 4.3. CBoGojHble 3aTyXaroLue
2 3 koreGanus. 4.4. BeIHy)K/IeHHbIe K0/le6aHHs FapMOHMUYECKOTO OCLM/LIATOPA MO/, ieHCTBHEM 63 23 10 4 9 40 15
CVIHyCOHAa}TEHOﬁ cubl. 4.5. @U3MYECKHIA CMBICT CIeKTPasibHOTO pasioKeHus. HOpMa}TbHHE KOJTEﬁaHHH
(Moppl.) 4.6 AHrapMOHUUECKHIt OCLIISITOP.
Bcero 3a 3 cemecTp 144 68 34 17 17 76 35
Paspen 5. BonHoBble nponecchl. 5.1. Ynpyrue BosHbl. IT10ckas cuHycouanbHas BoaHa. BoiHosoe
ypaBHeHHe. DHeprusi ynpyroii BonmHel. Chepruecke BoHbl. CTosturie BoHbL Jddekt Jommepa. 5.2.
DJIeKTPOMArHHTHbIE BOJTHBIL. DHEPrysi 37eKTPOMarHUTHOH BO/MHBI. CBET KaK 2/1eKTPOMarH|THasi BOTHA.
Tlonspusanms cera. 5.3. Vintepdepentys BonH. VintepdepeHryst jByX MOHOXPOMATUUECKUX BOJH.
2 4 TloHsiTHe O KOrepeHTHOCTH BOJIH. VIHTep(epeHLHs CBETOBbIX BOJH. VIHTep(epeHLHs B TOHKUX IUIeHKax. 5.4. 59 39 18 12 9 20 15
Judpaxims BoH. [puHimn TolireHca- ®penens. Judpaxims PpeHesst Ha KPYIIoM OTBEPCTHH.
Jucdpaxiyst Ppayrrodepa Ha npsamoii GeckoHedHol e, [udpakionHas peierka. Jludpakips
PEeHTIeHOBCKHUX Jiyueii, hopmysia Bybga-Bparra. 5.5. B3aumo/eicTBIe 3/1eKTPOMarHUTHBIX BOJIH C
BerecTBOM. OTpakeHHe U Npe/ioM/IeHKe CBeTa Ha IpaHuile pasjesa AByX cpesj. Popmyibl DpeHens.
Jiucniepcusi ceta. Pa3oBas M TPyIINOBasi CKOPOCTb.
Paspen 6. KBanroBas pusuka. 6.1. TeruioBoe usnyuenne. KsanToBast ontika. PoToHbl. 6.2.
KoprycKy/sipHO-BOTHOBOH /Jiya/iam. BonHel fie Bpoiins. [TpuHLmn HeonpeeneHHOCTH. 6.3. KBaHTOBBIE
coctosiHust. BonHoBast QyHKLMS 1 ee CTaTUCTUYeCKU# cMbIC/T. [TprHLuMN cynepriosuiun. 6.4. YpaBHeHne
IlIpeantrepa. Oneparopbl Gu3nyecKux BeaurH. YacTHLa B 0JHOMEPHOM NOTeHL{HA/IbHOM sIMe.
TIPOXOXK/IeHNe YaCTHLIbI [0/, U HaJj OTeHLHa/IbHbIM 6apbepoM. T'apMOHHYeCK il 0CLU/IATOP. 6.5.
2 4 Crpoenue atomoB. CrieKTpbl BOAOPOA0MNoA06HbIX aromoB. Teopusi Bopa. KBaHTOBast Teopusi CTpoeHust 49 29 16 5 8 20 15
aroma. KanToseie uncia. 6.6. OCHOBBI TEOPHH CTPO@HHSI MHOTO3/IEKTPOHHBIX atoMoB. ITpunimn Maynu.
Tlepuoanueckas cucrema 3nementos JI.1. Menyeneesa. 6.7. Ctpoenue mosiekyst. dusnyeckast npupoja
XUMHYeCKOii cBs3. MIOHHas U KOBaJIeHTHast CBsi3b. MoJieKy/sipHbIe crieKTpbl. 6.8. ATomHoe sipo. CTpoenue
aTomHoro siapa. [ledekt Macc. PauoakTHBHOCTE NpeBpallieHus siziep. f1epHble peakiyy. JneMeHTapHbIe
YaCTULIBL.
Bcero 3a 4 cemecTp 108 68 34 17 17 40 30
Bcero no AucuMmIMHe 396 204 102 51 51 192 100
3.2. AyAMTOpHBIN NPAaKTUKYM
Homep u
P Oo0neMm,
Ne |HauMeHOBaHHe
Tema NPpaKTUYeCKOro 3aHATUA ayna.
n/n pasjena
YyacoB
AUCIUII/THHBI
3ansartue 1.1. KuHemaTuueckue XapaKTepUCTUKU NBUXKEHUS: TPAEKTOPUS, IiepeMellieHre, 1myTb, CKOpOCTb,
Pazgen 1. YCKOpeHHUe, YITIOBasi CKOPOCTb, YIJIOBOe yCKopeHHe. 3aHsATHe 1.2. [luHaMyKa MaTepraibHOM TOYKH, 3aKOHbI
1 Dusnyeckue HeroToHa. Cubl B MeXaHHUKe: CHAJla TpeHus, Cha YIIpyrocTu. 3aKoH BCEMHPHOI'O TATOTEHMS. )
OCHOBBI HeunepripanbHble CUCTeMBI OTCUETa, CUJIbl MHepLu. 3aHathe 1.3. ViMnynbc cucTeMbl MaTepUaibHbIX TOUEK.
MeXaHUKHU. PHGOTH, KHHeTH4YeCKasd U NMOoTeHLHa/IbHas SHeprus. 3aKOHbI COXpaHeHHWs UMITYyJIbCa U SHePruu. 3ansitue 1.4.
,E[I/IHE[MI/IKE[ TOCTYIaTe/JIbHOI'0 U BpalllaTe/IbHOIr'o ABYD>KeHMs TBepJoro TeJsia.
3ansTre 2.1. YpaBHeHHe COCTOSIHUS M/ea/IbHOTO ra3a — ypaBHeHHe MeHgeneeBa-KianeiipoHa. OCHOBHOe
Pa3,1:[en 2. YpaBHEHHE MOHEKyﬂHpHO-KHHETHqECKOﬁ TEeOpUH. MOHEKYHHPHO-KI/IHETH‘JECKI/II‘/‘I CMBIC/T aBJI€EHUA U
5 MonnekynsipHasi |Temreparypsbl 3aHsaTue 2.2. Pacripesienienne MakcBesia MO/IeKyJI ra3a 1o CKOPOCTSIM. XapaKTepHble 8
(1)1/131/11(& u CKOPOCTH MOJIEKY/I. Pacnpe,aeneHI/Ie EOJIBLIMHHE\ MOJIEKYJ/T B CUJIOBOM ITOTEHILIMa/IbHOM I10J/1e.
TepMojMHaMuKa. bapomerpuueckas ¢popmysa. 3anstue 2.3. I u Il Hauana TrepmoguHamuku. KIT/T MK/IMuecKux MmpoLeccoB.
3aHsTue 2.4. DHTpONUs
Bcero 3a 2 cemecTp 17
3anstue 3.1. 3akoH KynoHa. PacueT HanpspkeHHOCTel 2/1eKTpoCTaTHueCcKUX T10J1eid U CUJT B3aUMOZeCTBUS B
BakyyMme. [IpuHunn cynepnosuniyy. 3ansarue 3.2. Teopema ['aycca /151 BeKTOpa HarlpsKeHHOCTH
3JIEKTPOCTAaTUYE€CKOI'O 11011 B BAKyyMe. HOTEHL{I/IEIJ'I 3JIEKTPOCTAaTHYeCKOI'O I10JIs, CBA3b MEXAY
HarpsoKeHHOCTBI0 U MOTEeHL[HUa/IOM. 3ansitue 3.3. KOH,E[EHC&TOPLI. PaGora u SHEeprusd 3/1eKTpru4eCckoro 1noJsis.
Paspen 3. 3ansTue 3.4. 3akoH bruo-Casapa-Jlannaca B BakyyMme. IIpyuHiun cyneprnosuiuu. Teopema 0 IUPKY/ISLUA
3 |DnekTpUuecTBO |BeKTOpa MarHUTHOW MHAYKIMU. 3aHaTHe 3.5. Cuna JlopeHnja. [IBiKeHue 3apskeHHON YaCTULbI B 8
W MarHeTus3M. OQHOPOAHOM MarHUTHOM I10Jie. Cuna AMnepa. IToTOK MarHUTHOM WHOYKIUU. Pabota TIpU JBWKEHUU
TPOBOAHMKA C TOKOM B MarHUTHOM I10J1€. 3ansitue 3.6. 3]'I€KTpOMaFHI/ITHaH WHAYKLUA. 3&[)}1/1, HpOTeKa}OH.[I/Iﬁ
B IIPOBOAHKKE TP BOSHUKHOBEHUN B,HC WHAYKIUU. SIBnenue CaMOWHAYKLIMH, TOKU IPU 3aMbIKaHWUHW U
Ppa3MbIKaHWH Liern. aHEpFI/Iﬂ MarHuTHOrO 1oJisd. 3aHsitue 3.7 3]'leKTpI/I‘—IECKOE W MarHuTHOeE I10J1e B BelleCTBe.
YpaBHeHust MakcBejuia.
Paspgen 4.
4 |®usnka 4.1 TapMOHWYECKHH OCLIM/UISTOP. D/IeKTPOMarH|uTHbIe Kosiebanusi. Crio)keHre KojieGaHuiH. 9
Kojte6aHuH.
Bcero 3a 3 cemecTp 17
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Pasgen 5.
BosiHOBBIE
TIPOLIeCChI.

3ansTure 5.1. XapaKTepUCTHUKH TJIOCKOH U chepruuecKoii MOHOXpOMaTUUeCKOM BO/H. Bo/THOBOe ypaBHEeHHe.
Crosturie BosiHbL. OddekT [Jorepa. 3anstue 5.2. HTepdepeHLYs JByX MOHOXPOMaTH4YeCKHUX CBETOBBIX
BosH. OnbITel FOHTra 11 @penens. HTepdepeHLys cBeTa B TOHKHX IUIeHKax. [10/10CBl paBHOIO HAK/IOHA U
paBHoit TomuuHbI. Kosblia HetotoHa. 3ansrue 5.3. dudpaxiys ®peHerns Ha KPYIJIOM OTBEPCTHM U [IUCKe.
3onbl @penesnsi. BekropHas quarpamma. Iudpakius @payHrodepa Ha ATMHHON MPSIMOYTO/IBHOM 1L{eJTH.
[ndpakLFIOHHas pelleTKa, ee XapaKTepUCTHKY KaK CIIeKTpasbHOro rpubopa. 3aHstue 5.4. Tlonspusanys
CBeTa, CTeMeHb Nossipu3ayy. 3akoH Mastoca. Yron Bproctepa.

Paspen 6.
KgsanroBast
¢usmka.

3ansTHe 6.1. 3aKOHBI TENIOBOTO U3/IyueHHst abCcoMoTHO yepHoro Tesa. ®opmysa I1aHKa Jjist CrieKTpanbHON
TUIOTHOCTH 3HepreTHUeCKoil CBeTUMOCTH abCosmoTHO yepHoro Tesa. CBoiicTBa poToHOB. BHetHumi
thoroaddext, 3akonsl CroseToBa, ypaBHeHHe OiHiuTelHa. Dddext KomnToHa. TopMo3HOe peHTreHOBCKOe
n3nyuenuve. [lapneHve cBeta. 3aHstre 6.2. BomHsl fe Bpoiins. CooTHOILIEHNs HeompeieIeHHOCTel
Telizenbepra. KBaHTOBBIe COCTOSIHUS /IEKTPOHA B MOTEHIMaILHOM siMe. 3aHsTHe 6.3. OTpakeHHe YaCTHLbI
OT TIOTeHL[Ma/IbHOTO Hapbepa 1 ee TIPOXOyKJeHNe CKBO3b Oapbep, TyHHebHBIN 3¢ dekt. Mogens bopa amst
aroMa BOZOpOZa ¥ BOJ0POAONo06HbIX HOHOB. 3aHsTHe 6.4. YpaBHenue IlIpeauHrepa Aj1st aToMa BOJOPOJa,
cheprueckd CMMMeTpUUHOe perieHre. KBaHTOBBIE UKC/ia 3/1eKTPOHA B MHOTO3/IEKTPOHHOM aToMe. SiepHbie
peakLiy, SHeprus peakLyu.

Bcero 3a 4 cemecTp

17

3.3. JIaGopaTopHblii NPAKTHKYM

Ne
n/n

Homep u
HauMeHOBaHUe
pa3jena
AUCLMIUTHHBI

Tema 1a60paTOpPHOro NpaKTHKyMa

0O0beMm,

aya.
YacoB

Pazgen 1.
Dusnyeckue
OCHOBBI
MEeXaHUKH.

JlaboparopHas pabota Nel* BBogHas: Haxoxx/jeHre yCKOpeHus Ipy3a IIpH PaBHOYCKOPEHHOM /IBIDKEHHH.
CTyZeHTb!I BBINOJHSIIOT 2 pabOThI U3 MepeurCIeHHbIX B COOTBETCTBHY C MHAVBHU/YaTbHBIM rPadUKOM
BBINO/IHEHUsI 1abopaTopHbIX paboT B 1ab0paTOpHU MeXaHUKK U MOJIEKY/ISIpHOH ¢u3uku: JlabopaTopHast
pabota Ne2./3ytveHre paBHOYCKOPEHHOTO IBFDKEHUs Ha MarliHe ATByza. JlaboparopHasi pabota
Ne3.OmpegseneHre Ko3gdureHTa TpeHrst KaueHust. JlaboparopHas pabota Ned. ViccnefoBanue
LleHTpa/IbHOTO yzapa mapoB. JIaboparoprast pabora Ne5. OripeziesieHre yCKOpeHHs! CBOOOAHOTO TTaZieHHst Py
TOMOIL MaTeMaTH4ecKoro ¥ 060pOTHOro MasiTHUKOB. JIaboparopHast paboTa Ne6. McciejoBaHte 3aKOHOB
MHAMUKH BpalllaTe/IbHOTO ABVDKEHHs TBepAoro Tesa. JlaboparopHast pabora Ne7. OmnpesiesieHre MOMeHTa
WHepLMY MasiTHHKA MakcBesnna. JTaboparopHast pabota Ne8. Onpe/iesieHre MOMEeHTa HHEPLIU TBEP/BIX TeJl C
TIOMOIIIBI0 KPYTH/IbHBIX KosieOanuii. JTaboparoptast pabota Ne9. OnipeziesieHre MOAY/ISt KDyUEHHsT HUTH U
MOMeHTa MHepLUH CUCTeMBI, COBepLIatollel KpyTU/IbHBIe KosebaHust. JlaboparopHast pabora Nel0.
OripeziesieHre CKOPOCTH MOHTa)KHOTO IIaTPOHA C MOMOILLbI0 6a/IMCTHUeCKOT0 KPYTUIBHOTO MasiTHHKA.

11

Pazpen 2.
MonekynsipHas
¢rzvka n
TepMOJMHAMUKa.

CTyzieHTbI BBITTOJHSIOT OAHY paboTy 13 IepeuncIeHHbIX B COOTBETCTBHHU C MH/VBH/Ya/IbHBIM IPaprKOM
BBITIOJIHEHUsI 1ab0paToOpHBIX paboT B 1abopaTopry MeXaHUKK ¥ MOJIEKYJISIPHOH ¢u3UKH. JlabopaTopHast
pabora Nel. Omnpeie/ieHrie YHUBEPCAILHOM Ta30BOM MOCTOSIHHON METO/[OM OTKauku. JlaboparopHast pabora
Ne2. Oripezenienve otHoteHusi (Cp/ Cv) MeTofioM 3ByKOBBIX CTOSIUMX BOJIH. JTabopaTtopHasi pabota Ne3.
Onpezenenue otHottenus (Cp/ Cv) merogom Kiiemana u lesopma. JlaboparopHasi pabota Ned.
Omnpepenenue otHoienus (Cp/ Cv) metonom Knemana u [le3opma ¢ momorisio ycraHoBku GITT1-6H.
JTaboparopHas pabota Ne5. V3yueHre TeIIOBBIX MAllIMH Ha IpuMepe juraresst CTupsvara. JlabopartopHast
pabota Ne 6. Onipezsenenvie Ko3hpuieHTa BA3KOCTH XUAKOCTH. JlTabopaTopHas pabora Ne7. OnipesiesieHue
ko3¢ duLeHTa BI3KOCTH BO3yXa KalWLISPHBIM MeToZioM. JlaboparopHas pabota Ne8. Ompeienenue
TerIONIPOBOAHOCTH BO3ZlyXa.

Bcero 3a 2 cemecTp
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Pazpen 3.
DneKTpUYecTBO
Y MarHeTH3M.

BeogHoe 3aHsTHe. BBOziHas 1abopaTtopHast paboTa. PaboTa ¢ 3/1eKTponu3MepHTeIbHBIMA IPHOOpaMH.
CTyZieHTb! BBINOJHSIOT 2 pabOoThI U3 NepPeurC/IeHHbIX, B COOTBETCTBUH C MHAMBHAYaIbHBIM IPapuKoM
BBITIOJTHEHNST 7ab0paTOpHBIX paboT B labopaTopHy /1eKTpHUYeCTBa U MarHeTu3Ma. V13 jabopaTtopHoro
npakTUkyMa "JnektpuuectBo” JlaboparopHas pabora Nel. Vi3yueHue 3/1eKTPOCTaTUUECKOTO MO/ METOAOM
MozenupoBaHusi. JlaboparopHast pabota Ne2. 3akoHbl Kupxroda. JlaboparopHas pabora Ne3. HccnenoBaHue
3aBHCHMOCTH ToJie3HOoH MolHocTH, KIT/I MCTOUHHKA TOKa U CHJ/IbI TOKA B LIEMH OT HAarpy3ku. JlabopatopHast
pabota Ne5. M3yueHue nporieccoB 3apsijia v pa3psiia KoHAeHcaTopoB. JlabopartopHas pabora Ne6. V3yueHne
CBOWCTB CerHeTo3/1eKTpyrKa. VI3 1abopaTopHoro npakTukyma "2nekrpomarHetusm' JlaboparopHasi paboTa
Nel. ViamepeHue MarHUTHOTO 11015t 3emutu. JlaboparopHast pabota Ne2. Oripe/iesieHie HaMPSHKEHHOCTH
MarHUTHOTO TOJIs B TOUKAX OCH KPYroBOro Toka. JlaboparopHasi pabora Ne3. M3yueHre MarHUTHOTO TOJIsSt
COJIEHOM/|a C TIOMOLIIBIO jaTurKa Xosia. JlabopatopHast pabota Ned. VicciesoBaHye NeT/IN TUCTepe3nca
¢eppomarHeTriKa. JlaboparopHast pabota Ne5. OmipeziesieHre B3aUMHOM MH/YKTUBHOCTH /IBYX KOHTYDOB.
JlabopatopHast pabota Ne6. V3yueHue sIB/I€HNs] B3aUMHON UHIYKLIUH.

13

Pazpen 4.
dusuka
KOJ1e0aHMIA.

CTy/leHTb! BBIIOJIHSIIOT 1a00paTOpHY!0 paboTy 13 MepeurciIeHHbIX, B COOTBETCTBUY C MHMBUAYaIbHBIM
rpadyKOM BBITIOJIHEHHsI Jab0paToOpHBIX paboT B 1abopaTopyy 37eKTpUIecTBa U MarHeTH3Ma. 13
n1abopaTopHOro NMpakTHKyMma "OnekrpudectBo” JlaboparopHas pabota Ned. OnpeienieHre AU3/IEKTPUUECKIX
MPOHMLIAeMOCTel XUAKOCTeH 1 T10/1IpU3yeMOCTH Helo/IIPHON MO/IeKy/Ibl Pe30HaHCHBIM MeTO/I0M.
JTaboparopHas pabota Ne7 V3yueHue BBIHY)K€HHBIX KoebaHuii B KonebaTelbHOM KOHTYPe.

Bcero 3a 3 cemecTp

17

Pazgen 5.
BosiHOBBIE
TIPOL{eCCHI.

BBogHoe 3aHsTHE. OniTHdecKye MpHOopsl. CTY/IeHThI BBITONHSIOT IB€ U3 HIDKE MepeurCIeHHbIX
71ab0paTopHBIX paboT, B COOTBETCTBUY C MHIWUBHAYaILHBIM rpadukoM; mabopaTopyst: BOTHOBast M KBaHTOBAsI
ontuka. JlaboparopHasi pabota Nel. i3mMepeHue rokasartesieil mpesioMmieHust )Xugkocreid. JlaboparopHas
pabota Ne2. Ornipe/iesieHHe [/IMHBI CBETOBOW BOJIHBI ITPH IMOMOIIM Ouripr3mel. JlabopatopHas pabora Ne3.
V3mepeHusi ¢ MOMOLLbI0 HHTep(epeHLMOHHBIX Kostel] HerotoHa. JTaboparopHast pabota Ned. [Indpaxuus Ha
YTIOPSIZIOYeHHOM U XaOTHIeCKOM MHOYKeCTBAX INpernsTcTBUil. JlaboparopHast pabota Ne5. [Indpakuus
®payHrotepa Ha JJIMHHOMN MPSIMOYTOIBHOM 1rienu. JTabopatopHas paboTa Ne6. V3yueHure CBOWCTB
OTpakaTenbHON 1(PaKL{IOHHOM PelIeTK! U OIIpe/ie/ieHNe C ee TIOMOIIIbIO A/TMHbBI CBETOBOM BOJHBIL.
JTaboparopHasi pabota Ne7. Onpe/iesieHre KOHLiEHTPaL[X PacTBOpa pY MOMOILM [10JIyTeHEBOTO
caxapumertpa. JlaboparopHast pabora Ne8. V3yueHre 3akOHOB Io/sipu3aLy cBeta. JlaboparopHas pabora
Ne9. U3yueHne Aucrniepcuy cBeTa.

12

Pazpen 6.

BerinonHenye 1abopatopHoit paboTbl. CTyeHThI BBINOMHSIOT Pab0Ty 13 MepevyncIeHHbIX, B COOTBETCTBUM C

7
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KBaHToBas
¢usmka.

WHAWBH/YaTbHBIM rPadMKOM BBITIONHEHHs 1ab0paTopHBIX paboT B 1abopaTopiy BOITHOBOM OITHKH:
JlabopatopHast pabota Nel. V3yueHue CIIeKTPOB UCMYCKaHUs U MOTIoleHus. JlaboparopHast pabota Ne2.
V3yueHue crieKTpa aTomMa BoJOpO/a U OTpe/iesieHre nocTosiHHoM Puzabepra. JlTaboparopHasi pabota Ne3.

I/ICC]'IE,E[OBaHI/Ie CIIeKTPOB MHEPTHLIX ra30B.

Bcero 3a 4 cemecTp

17

3.4. CamocrosTebHas pabora crygenta (CPC)

Ne
n/n

Homep u
HauMeHOBaHHUe
paspesa JUCHUITHHBI

CojgepikaHue yueGHOr0 3aJaHus

O0neMm,
Jacos

Pasgen 1. ®dusuueckue
OCHOBBI MeXaHHKHU.

IMoaroToeka K J1abopatopHeiM paboTtam Nel, 2, 3: cocTaBneHre MpOTOKOIOB. [T0ArOTOBKa K 3aIuTe
naboparopHeix pabot Nel, 2, 3: opopmsienue oTueToB. [TogroToBka Kk Tecram Nel, Ne2 BeirosiHeHue
noMaruHero 3azaHust Nel.

31

Pazpen 2.
MonekynspHas pr3mKa
Y TepMOJIMIHAMUKA.

IMoaroToBka K JiabopatopHoii pabote Ned: cocTaByieHHe MPOTOKOA. II0Ar0TOBKa K 3aljuTe
naboparopHoii pabotsl Ned: odopmiieHue otuerta. [ToaroroBka K Tecty Ne2. BrinosiHeHHe OMalIHeTo
3azaHust Ne 2.

45

Bcero 3a 2 cemecTp

76

Pazgen 3.
DNeKTpUYEeCTBO U
MarHeTH3M.

IToaroToBKa K 1aboparopHbiM pabotam Nel, 2, 3: cocTaBeHue POTOKO/MOB. I10/rOTOBKA K 3alLjuTe
nabopatopHbIx padbot Nel, 2: opopmaenue otuetos. [ToaroroBka kK tecty Nel, Ne2. BrinosHeHHe
JoMarHuxX 3agaHuid Nel, Ne2.

36

Paspen 4. ®dusnka
KoJ1ebaHMA.

IToaroToBKa K aboparopHoii pabore Ned: cocraieHue npoTokosa. [ToAroToBKa K 3aiiure
nabopatopHbIx pabot Ne3, 4: opopmienue oTuetoB. [ToaroroBka kK tecty Ne3. BbirosiHeHye
JloMalliHero 3afiaHust Ne2.

40

Bcero 3a 3 cemecTp

76

Pasgen 5. BonHoBbIE
TIpOLieCChI.

IMogroToBka K J1abopatopHeiM pabortam Nel, 2, 3: cocraBiieHHe POTOKOIOB. [ToArOTOBKA K 3aIjuTe
nabopatopHeix pabot Nel, 2, 3: opopmienue otueToB. [ToarotoBka K Tectam Nel, No2. BrinosiHeHHe
JloMalHero 3azaHust Nel.

20

Paspen 6. KeanToBas
¢usuka.

IMoaroroBKa K 1aboparopHoii pabote Ned: cocTaByieHre MPoToKosa. IT0AroToBKa K 3aluTe
naboparopHoii pabotel Ned: odopmenue otueta. [ToaroroBka K Tecty Ne2. BhINosHeH:e JOMAIIHEro

3agaHust Ne 2.

20

Bcero 3a 4 cemecTp

40

4. ®OPMBbBI KOHTPOJIA OCBOEHUSA JUCHUIT/INHBI

CEMECTP

HEJIEJ/IN CEMECTPA

3

5 9 1011{12(13(14 15 16

17

2 Ortu. o JIP

Ortu. o JIP, Tect |[JP 13, Oru. o JIP, Tect |AP 13, Oru. o JIP, Tect |[IP

3 Ortu. o JIP

Ortu. o JIP, Tect |P 13, Oru. no JIP, Tect |JP 13, Oru. o JIP, Tect | [P

4

[P [p [p

nud. 3au.

YcnoBHBIE 0003HAUEHUS:

[P — nuarHocTUueckast paboTa;
Ortu. 1o JIP — oruer 1o JIP;

Tect — TecT;
13 — jomalliHee 3afiaHue;
nud. 3au. — auddepeHIUDP

OBaHHBIN 3aUeT.

Tekyimuii KOHTPOJIb YCIIEBaeMOCTH CTY/€HTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble MHTePBaJIbl B CIYIOLUX (popMax:

[IMarHOCTHYecKasi paboTa;
otuet 1o JIP;

TeCT;

ZloMalliHee 3aJjaHue.

IIpomMeKyTOUHas aTTecTaus NPOBOAUTCA B hopMax:

3K3aMeH;
JuddepeHIMPOBaHHbIN 3aueT.
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5. YYEBHO-METO/JJUYECKOE Y TH®OPMAIIIOHHOE OBECIIEUEHUE
JIVICIIMII/TAHBI

5.1. OcHoBHas nUTeparypa Mo JUCLIUIUIMHE:

1. . BosiHoBast ontvka. CI16.BT'TY "BOEHMEX" um. . ®. YctuHoBa, 2018, 435 3K3.
2. . MexaHuKa 1 Moseky/sipHast usmka. CI16.5I'TY "BOEHMEX" um. []. @. YctuHOBa, 2012, 620 3K3.
3. . ITpaktukym mo ¢usuke. CI16.BI'TY "BOEHMEX" um. [I. @. Ycturosa, 2005, 862 9K3.
4. . Dnekrpomartetusm. CI16.BI'TY "BOEHMEX" um. [1. ®@. YctrHoBa, 2006, 543 3K3.
5. . Onekrpomaruetusm. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2009, 423 3k3.
6. A. T. ApemkuH, JI. UI. Bacunbesa, C. H. CokosnoBa. . OCHOBbI KBAHTOBOM MeXaHUKH U atoMHOH (usuku. CIT16.BI'TY "BOEHMEX" um.
. @. Ycrunosa, 2007, s51. pec.
7. A. JI. 3arpebun, M. T Jleaues, T. A. ITaBioBa. . Marnetusm. CII6.BTTY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 426 3K3.
8. A. JI. 3arpebuH, M. T. Jlegués, O. C. Anekceesa. . MosnekyssipHas ¢u3vka v TepmoguHamuka. CI16.5T'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2007, 351. pec.
9. [0. JI. ®énopos, JI. N. Bacunbesa, . FO. VBaHoB. . KBanToBasi ontuka. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctusosa, 2021, 175 k3.
10. O. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeauH. . ®u3rka. OCHOBbI MOJIEKY/ISIPHO-KUHETHUYECKOM Teopuu U TepMoAuHaMuku. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHOBa, 2017, 152 3K3.
11. 1. J1. ®énopos, 10. H. Jlasapesa, B. I. Cpepun. . ®usuxa. Marnetusm. CII6.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 222 3k3.
12. O. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeauH. . ®usuka. Konebanus. CI16.BTTY "BOEHMEX" um. [I. ®. YctuHoBa, 2020, 135 3K3.
13. . JI. ®énopoe, FO. H. Jla3apeea, B. I. CpeguH. . usrka. dnekrpuyectso. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2018, 128
9K3.
14. 1. J1. ®énopos, FO. H. Jla3apeea, B. I. CpeguH. . Pusrka. Mexanuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 116 3Kk3.
15. O. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeauH. . ®usuka. Bonsel. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2021, 122 3K3.
16. E. I. BopoguHa, A. H. CrapyxuH. . Kone6anus u BonHbl. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2011, 311. pec.
17. E.T. BopoguHa, A. H. CrapyxuH. . KBanToBas MexaHuka. CII6.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2012, 351. pec.
18. U. B. Cagenres. Kypc ¢pusuku. T. 3 Kantopas orrtika. BI'TY "BOEHMEX" um. 1. @. Yctunosa, 2008, 298 3k3.
19. 1. B. CaBenbeB. Kypc o6uieii ¢pusuku. T. 2 SnekTpuuecTBo ¥ MarHeTrsM. Bonsbl. Ontuka. CIT6.BT'TY "BOEHMEX" um. . .
Yctunosa, 2007, 279 3K3.
20. U. B. CaeenbeB. Kypc obiueit gpusuku. T. 1 Mexanuka. Monekynsipaas ¢uzuka. BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2007, 291 3k3.
21. 1. B. CaBenseB. Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 370 3k3.
22. W. E. VipopoB. DnekrpoMarHetusM. OcHoBHble 3akoHbl. M.: BUHOM. JTabopatopusi 3HaHwu#, 2006, 10 3K3.
23. 1. K. Hekpacos. . OCHOBBI (pH3MK{ aTOMHOTO sifjpa ¥ 37eMeHTapHbIx yactur. CII6.BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2010, 351
pec.
24. JI. 1. Bacunbesa, B. C. I'ybaHos, T. B. MiBaHoBa. . MeTto/pl peitienus 3a/au 1o ornrtuke. CI16.BTTY "BOEHMEX" um. [I. ®. YcTuHOBa,
2008, 5. pec.
25. JI. 1. BacunbeBa, H. A. 1BaHoBa, [I. JI. ®énopos. . Mexanuka. CII6.BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2010, 351. pec.
26. JI. V1. BacunbeBa, H. A. MiBaHoBa, T. H. Kusi3eBa. . DnekrpomaruuTHoe rosie B BewectBe. CI16.5I'TY "BOEHMEX" um. [I. @. YCTHHOBA,
2017, 400 3K3.
27.J1. 1. BacuneeBa, H. A. VIBaHoBa, 10. H. Jla3apesa. . Ctatuctiyeckue pacrpeziesienus B ¢usuke. CI16.6I'TY "BOEHMEX" um. []. ®.
YcrunoBa, 2015, 254 3K3.

5.2. [lonio/HUTe bHAs TUTeparypa Mo AUCLUIIIVHE:

1. W. E. Wpopo.. KantoBas ¢usuka. OcHoBHbIe 3akoHbl. M.: BUHOM. Jlaboparopus 3Hanui, 2007, 3 3K3.
5.3. [1epuopnyeckue U3faHus:

1. EcTeCcTBeHHbIe U TeXHUYeCKUe HayKU.

5.4. TlepeueHb pecypcoB HH()OPMALIMOHHO-TEIEKOMMYHHUKALIMOHHOH ceTH "VHTepHeT", He0OXOAUMBIX [T OCBOEHHSI AUCLIUIUIHHBI,
3/IEKTPOHHBIE GUOIMOTEUHbBIE CUCTEMBI:

1. https://moodle.voenmeh.ru/ — BI'TY &quot; BOEHMEX&quot; um. [1.®. Ycrunosa / Moodle;

2. https://urait.ru/ — I'maBHast — O6pa3soBaresbHast raTopma FOpait. 17151 By30B U CCy30B.;

3. http://e.lanbook.com/ — DBC JlaHb;

4. http:/library.voenmeh.ru/jirbis2 — dyHnamenTanbHas 6ubnuoreka BT TY «BOEHMEX» um. [I.®. YcTuHOBA.

CoBpeMeHHbIe NpodeccroHanbHble 6a3bl JaHHBIX:

1. https://rusneb.ru — HaryoHasbHast 3nekTpoHHas 6ubroreka (HIB);
2. https://cyberleninka.ru/ - HayuHast a5ekTpoHHast 6ubinoreka « KubeprieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 3meKTpoHHasi 6ubmoreka Poccutickoro ¢hoHzaa GpyHAaMeHTaIbHBIX UCCIIeA0BaHUH.

I/IHCl)OpMaL[I/IOHHbIe CIIpaBOYHbIE CUCTEMBI:

1. Texskcnept — IHGOpMaLIMOHHBIH ITOPTasl TEXHIYeCKOro perynrposaHys: HopMel, npaBuia, craHAapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCTor cobcTBeHHO#1 reneparuu BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrantIlmoc- nH$opmalvioHHbIH TIOpTas MpaBoBOi HH(OPMaLH.
5.5. IIporpamMmHoe obecrieueHue:

1. Dr.Web Desktop Security Suite;
2. GIMP;

3. Mozila Firefox;

4. Spyder;

5. LibreOffice.

5.6. lHpopMaroHHbIe TEXHOJIOTHH:
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B3amMozielicTBHe ¢ obyuaromumucs rnocpegcreom DVIOC Moodle BI'TY «BOEHMEX» um. [].®. YcTHHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHNIT/IMHbI

6.1. JIeKuMOHHBIE 3aHATUSA:

CrenMaIM3upoBaHHbIe TPe6OBaHuS 10 000PYOBAHUIO OTCYTCTBYFOT; ayJUTOPHS C TIOCAZ0YHBIMU MECTAMH TI0 KOJIMUECTBY CTY/IEHTOB;
JloCKa.

6.2. IIpakTHUyecKHe 3aHATHS:
1. iHTepakTuBHas1 JOCKa.

6.3. /TaGopaTopHbIie 3aHATHS:

. InTepakTHBHas JOCKa;

. YcraHoBka [y1s1 1abopaTtopHbix pabor 1o "BosiHoBast ¥ KBAHTOBAst OTITHKA'";

. YcraHoBKa Ji/1s 1ab0paToOpHbIX paboT 1o "D/IeKTPUIeCTBO U MarHeTHusm";

. YcTaHOBKY [171s1 IPOBe/IeHusT 1ab0paTOPHbIMX PaboT 0 «MeXaHHKa, MOJIEKY/IsipHast QU3KKa»;
. Dr.Web Desktop Security Suite;

GIMP;

. Mozila Firefox;

. Spyder;

. LibreOffice.

COENDUTARWN R~

6.4. ITpouee:

1. pabouee MeCTo TIperojaBaressi, OCHALEHHOE KOMITBIOTEPOM C [JOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTYAEHTOB, OCHALLIEHHbIE KOMITBIOTEPAMH C JOCTYIIOM B IHTEpHET, npe/jHa3HauYeHHbIe Jisi PAGOTHI B 3/IEKTPOHHON
obpa3oBaresyibHOM Cpefie.
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IIpunoxenue 1
K paboueli mporpamMme JHCIMIIHHbI
OU3NKA

AnHoTanusa padoyeli NporpaMmsl

Oucuunnuna ®U3UKA siBnisieTcsl JUCLMIUIMHON 00si3aTe/ibHOM YyacTu 6/10Ka 1 mporpamMMel MOATOTOBKU M0 HarpaejieHuto 12.03.01
ITpubopocmpoeHrue. IucuunnuHa peanusyercs Ha dakynsTeTe O EcrectBeHHOHayuHbl BI'TY "BOEHMEX" nm. [1.®. YcruHoBa Kadeapoit O4
DUBUKA.

JucuunnuHa HatjesieHa Ha (OpMUpOBaHUe KoMnemeHyuil:
OIIK-1 crioco6HOCTh TIPUMEHSTh eCTeCTBeHHOHAyUHble U OOIerH)KeHepHble 3HaHHs, METO/Bl MaTeMaTHUeCKOro aHa/li3a U MOJe/IMPOBaHus B
WHXEHEPHOU [1eATeNbHOCTH, CBS3aHHOM C MPOEKTUPOBAHMEM U KOHCTPYMPOBaHHEM, TEXHOJOTMSMHU MPOU3BOACTBA TPUOOPOB M KOMILIEKCOB
LIMPOKOr0 Ha3HaYeHHs].

CopepkaHve [UCLMIUIMHBI OXBaThIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C H3yueHHeM (YHIAMEHTalbHBIX TOHSTHH, 3aKOHOB W TeOpUi
K/IaCCMUeCKOH M COBpeMEeHHOW (M3UKM TI0 OCHOBHBIM pa3jesaM: (U3MUYecKhe OCHOBbI MEXaHWKH, 3/IeKTPUUeCTBa M MarHeTH3Ma,
3/1eKTPOJUHAMUKH, (DU3UKK KOJiebaHHUM U BOJTH, ONITUKU, KBAHTOBOU (DM3MKH, aTOMHOU U SiIEPHOM (DHU3UKH.

IIporpamMoii AUCLUITINHBI [IPeJyCMOTPEHBI C/le[lyiolirie BUALI KOHTPOJIA:

Tekylyii KOHTPO/Ib YCIIeBaeMOCTH CTY/I€HTOB MPOBOAUTCS B AUCKPETHBIE BPEMeHHbIe HHTEPBaJIbl B C/IeAYIOMINX opMax:
e [MarHocTuueckas pabora;
e oryet no JIP;
® TecCT;
e JlOMalllHee 3a/laHue.

IIpoMeKyTouHas aTTecTanusi MPOBOAUTCS B hopMax:
*  JK3aMeH;
e nuddepeHIPOBAHHBIN 3aUeT.

O61ast TPYJ0eMKOCTb OCBOEHMST AUCLIMIUIUHBI cocTasnsieT 11 3.e., 396 u. TIporpaMMoii AVCIMIUIMHBI NIPeJyCMOTPEHbI JIEKIMOHHbIe 3aHSTHS
(102 4.), nmpaxktrueckue 3aHsTHA (51 4.), 1aboparopHbIii pakTHKyM (51 4.), camocTositesbHas pabora cryzeHTa (192 u).
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Ipunoxenue 2
K paboueli mporpamMme JHCIMILIHHBI
DOU3NKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUEHUSA

PexkoMeHJALMH 110 OCBOEHHIO JUCLHMIIIUHBI AJISI CTAeHTa

TpynoeMKoCTb OCBOEHMSI AUCLMIUIMHBL cocTaBiseT 396 4., u3 Hux 204 4. ayfUTOPHBIX 3aHATHM, U 192 4., OTBefleHHBIX Ha
CaMOCTOSITeNIbHYI0 paboTy CTyZeHTa.

PekoMeH/aluu TI0 pacrpe/ie/ieHri0 yuebHOro BpeMeHH 10 BUfiaM CaMOCTOSTe/IbHON paboThl U pasje/iaM AUCLUIUIUHBI [IPUBE/IEHbI B
Tabnue.

KoHTpOJIb 0CBOEHUs JUCLIUIUIMHBI IPOU3BOAUTCS B COOTBETCTBUM C IToI0)KeHMeM O TeKylleM, pyOe)XKHOM KOHTpOJIe YCIeBaeMOCTH U
[IPOMEXXYTOYHOH aTTeCcTaljy 00yUaroIXCs.

@DopMBI KOHTPOJISI U KDUTEPUH OLieHUBaHUS TIPYUBeAeHbI B MPHIoxKeHH 3 K Paboueili mporpamme.

TpyaoeMKoCTb,

HaumeHoBaHue padoThI Pekomenpyemasi IuTeparypa uac

Paspen 1. ®u3nuecKue 0CHOBbI MeXaHUKH.

JI. 1. Bacuneesa, H. A. IBanHoBa, 1. JI. ®énopos. .
Mexanuka: CI16.5I'TY "BOEHMEX" um. [I. ®@.
YcruHoBa, 2010 (I - IIT)

[. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeznuH. .
®usvka. Mexanuka: CI16.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2016 (1 - 1V)

1. B. Cagenbes. Kypc ¢usuku. T. 1 Mexanuka: BI'TY 31
"BOEHMEX" um. [I. ®. Yctunosa, 2008 (I - VIII)
U. B. Casenbes. Kypc o6mmeli ¢pusuku. T. 1 MexaHuka.
MonekynspHas ¢usmka: BI'TY "BOEHMEX" um. . ®.
YcruHoga, 2007 (I - VI)

. MexaHvka 1 MoneKyssipHast ¢pusuka: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoga, 2012 (1)

Wroro no pasgeny 1 31
Pazgen 2. MosiekynsipHasi pu3MKa U TePMOJUHAMMKA.

A. JI. 3arpebun, M. T". Jleaués, O. C. Anekceesa. .
MonekynsipHas ¢u3vka U TepmoguHaMuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (I1-1V)

. MexaHuKa u MosekyssipHast ¢pusuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2012 (1)

W. B. CasesnbeB. Kypc obieit ¢pusuku. T. 1 MexaHuka.

IMogroroBka K J1aboparopHeiM pabortam Nel, 2, 3: cocraBieHue
npoToko/oB. [ToAroToBKa K 3aruuTe gaboparopHbix pabot Nel, 2, 3:
odopmenue otuetos. [ToaroroBka k Tectam Nel, No2 BrirosiHeHue
nomarHero 3azaHust Nel.

IMoaroToBKa K 1a6opaTopHOi pa60Tev Ned: cocraBieHue POTOKO/IA. Monexynspras dusuka: BITY "BOEHMEX" . I, .
TMoaroToBka K 3aiure gabopatopHoit paboTst Ned: odopmiieHie

otyeta. [logroroBka K Tecty Ne2. BbirosiHeHHe lOMallIHEro 3aJjaHus YeruHoga, 2007 (X — XII, XIV) 45
Ne 2 - LIOA Ty e A an JI. 1. Bacunbesa, H. A. VBaHoBa, FO. H. Jla3apesa. .

Craructiyeckue pacripefenenus B ¢usuke: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (I - V)

. JI. ®énopos, FO. H. Jlasapesa, B. I. CpeauH. .
®dusrka. OCHOBbI MOJIEKY/ISIPHO-KUHETUYECKOM TeOpUU U
tepmopuHamuku: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (1 - V)

Wroro 1o pasgeny 2 45
Paspen 3. D1eKTpUUeCTBO U MarHeTH3M.

W. E. ponos. DnekrpomarHeTisaM. OCHOBHbIE 3aKOHBI:
M.: BUHOM. Jlaboparopusi 3Hanui, 2006 (I - X)
. dnekrpomarHetusm: CI16.BI'TY "BOEHMEX" um. [I.
®. YcrunoBa, 2006 (I)

A. JI. 3arpebun, M. T'. Jleaues, T. A. TTaBnoga. .
Maruetusm: CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoga, 2007 (I-1V)

U. B. Casenbes. Kypc obuei ¢pusuku. T. 2
DNeKTpUUYeCcTBO U MarHeTysM. BosHel. OnTHka:
CII6.BI'TY "BOEHMEX" um. . ®. Ycrunosa, 2007 (I -

IMoarotoBka K aboparopHbiM pabotam Nel, 2, 3: cocTaBieHHe 1X)

rpoTokosoB. [ToAroToBKa K 3aruuTe gaboparopHbix pabot Nel, 2: JI. V. BacuneeBa, H. A. BaHoBa, T. H. Kus3esa. . 36
odopmnenue otuetos. [ToaroroBka k Tecty Nel, Ne2. BrinosiHeHHe DnexTpomarHutHoe mnojie B Bemjectse: CII6.BI'TY

nmoMarHux 3agaHuit Nel, Ne2. "BOEHMEX" um. []. ®. YctuHoBa, 2017 (I, II)

. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeauH. .
®usrka. Marnetusm: CI16.BT'TY "BOEHMEX" um. [.
®. YcruHoBa, 2019 (I - VI)

. Dnextpomarnetusm: CI16.BT'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2006 (1)

. ITpaktukym o ¢usuke: CI16.BTTY "BOEHMEX" um.
. @. Ycrunosa, 2005 (I-1V)

. JI. ®énopos, FO. H. Jlasapesa, B. I. CpeauH. .
®usuka. dnekrpuuecto: CI16.BI'TY "BOEHMEX" um.

[. ®. YcruHoBa, 2018 (I - VI)
Wroro o pazgeny 3 36
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Pasgen 4. PusvKa Ko1e0aHu.

TIMoaroToBka K maboparopHoii paboTe Ned: cocTaB/ieHHe POTOKOJA.
TMoaroToBka K 3arure gabopatopHbix pabot Ne3, 4: odopmiieHre
orueTtoB. [Toaroroeka k Tecty Ne3. BeinonHenue fomaiisero
3azaHust Ne2.

. Onektpomarnetusm: CI16.BT'TY "BOEHMEX" um. [I.
@. YcruHosa, 2009 (1)

W. E. VpopoB. OnekrpoMarHeTrsM. OCHOBHBIE 3aKOHBI:
M.: BUHOM. JTaboparopust 3HaHui, 2006 (XI)
E.T. BopogyHa, A. H. CrapyxuH. . Kosie6aHys 1 BOHBL:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoea, 2011 (I,
1)

[. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeznuH. .
®usuka. Konebauus: CI16.BT'TY "BOEHMEX" um. [I.
®. YcrunoBa, 2020 (1)

U. B. Casenbes. Kypc obmeli ¢pusuku. T. 1 MexaHuka.
MonekynsipHas ¢usuka: BITY "BOEHMEX" um. [I. .
YcruHoBa, 2007 (Vii)

U. B. CagesnbeB. Kypc obuieit ¢pmsuku. T. 2
D/eKTpUUecTBO U MarHeTysM. BosHel. OnTuka:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOBa, 2007
(VIII)

40

Wroro no pasgeny 4

40

Paspen 5. BosHoBEIe NIpo1iecchl.

IMogroroBka K y1aboparopHeiM paboram Nel, 2, 3: cocraBiieHue
MpOTOKOJIOB. [ToAroToBKa K 3arute 1abopatopHbIx pabot Nel, 2, 3:
ogopmnenue otuetos. [ToaroroBka k Tecram Nel, No2. BrirosHeHye
nomarHero 3azaHust Nel.

U. B. Casenbes. Kypc obueii ¢pusmku. T. 2
D/NeKTpUUeCcTBO U MarHeTysM. BosHel. OnTuKa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007
XIV - XXI)

JI. 1. Bacunbega, b. C. I'y6aHoB, T. B. MBaHoBa. .
MeTopp! pelieHus 3az1au 1o ontrke: CI16.BTTY
"BOEHMEX" um. [I. ®. Yctunosa, 2008 (II - V)

. J1. ®énopos, JI. 1. Bacunsesa, [I. FO. VIBaHOB. .
KganToBas ontuka: CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2021 (I)

. Bonnosast ontuka: CIT6.BI'TY "BOEHMEX" um. []. ®@.
YctuHoBa, 2018 (I)

[. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeznuH. .
@usuka. Bosmsr: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2021 (I, IV)

E.T. BopoguHa, A. H. CrapyxuH. . KosiebaHust U BOHBIL:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011 (I -
1))

20

Wroro no pasgeny 5

20

Pa3spen 6. KBanToBas pusmka.

IMogroToBka K J1abopaTopHoii pabore Ned: cocTaB/ieHHe ITPOTOKOA.
IMoaroToBka K 3arure gabopatopHoit paboTsl Ned: odopmiieHe
otueta. [ToaroroBka k Tecty Ne2. BrInonHeHre OMAIIHETO 3alaHUst
Ne 2.

U. B. Casenbes. Kypc ¢usuku. T. 3 KBaHTOBast onTHKa:
BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2008 (I - X)
U. E. Uponos. KeanrtoBas ¢usrka. OCHOBHbIE 3aKOHBI:
M.: BUHOM. Jlaboparopusi 3nanuii, 2007 (I - IV, VI)
E.T. Bopopuna, A. H. CtapyxuH. . KBanToBas
mexanuka: CI16.BT'TY "BOEHMEX" um. /1. .
YcruHoBa, 2012 (1-V)

N. K. Hekpacos. . OcHOBBI ()M31KH aTOMHOTO sifipa U
sneMeHTapHbIX yactul: CI16.BI'TY "BOEHMEX" um.
. @. Ycrunoga, 2010 (1, IT)

A.T. ApewkuH, JI. 1. BacunseBa, C. H. Cokonoga. .
OCHOBBI KBAHTOBOI MeXaHUKU ¥ aTOMHOU (pU3HUKU:
CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrurosa, 2007 (I -

V)

20

Wroro o pazgeny 6

20
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Ipunoxenue 3
K paboueli MporpamMme JHCIMILIHHBI
OU3NKA

®OH/] OHEHOYHLBIX CPEJICTB

(DOH,Z[ OLIeHOYHBIX CPe/CTB, IO3BOJIAIOLIHE OLIeHUTL Pe3Yy/IbTaThl 06y‘{€HI/IH 110 ,E[aHHOﬁ AUCLUITIMHE, BK/IFOYAlOT B cebs:

e JuarHocTuyeckas pabora
e JOMallHee 33/IaHKE;

* TECT;
e oruet no JIP;
* SK3aMeH;
* JK3aMeH;

e uddepeHIMPOBaHHBIN 3aYerT.
Kpurtepuu oneHnBaHus

JuarHoctuuyeckasi pabora
Huarnoctuveckast pabora nposogurcs B opme tecta B OMOC Moodle:

® [IpH IIPABUJIbHOM OTBETE MeHee YeM Ha 60% BOIIPOCOB - HE aTTeCTalusd;
® [IpU IIpaBU/IbHOM OTBeTe Ha 60% BOIIPOCOB U Gosee - darTeCTalus.

JlomaiHee 3ajaHue

Kakzplii BapUaHT JjoMaliHero 3ajaHus coziepxxut (100%) 6 3anau. [JomalliHee 3a/jaHue «3auTeHO», eC/Y BBITNOIHEeHO He MeHee 80%
3alaHui. BapuaHTbl MHAUBUAYAIbHBIX AOMALHUX 3a/1aHWH 110 pa3zesiaM Kypca U TpeboBaHus K MX 0OpMJIeHHIO rpesicTaBieHb B YMK
nucturivHel ¥ BeUToXKeHBI B SUOC Moodle BI'TY « BOEHMEX».

Tect

Tectsl npoBogaTcsi B SMMOC Moodle BI'TY «BOEHMEX». Kaxpiii BapuanT Tecta cogepxut 10 (100%) 3agaHuii, 3agaHust
COOTBETCTBYIOT TeMaM HU3yuaeMoro paszena Kypca. TeCT CUMTaeTCst CAaHHBIM, eC/IM 0OyJarouiicst BEIOpas NpaBU/IbHBIM BapUaHT OTBETA He
MeHee, ueM B 60% 3a7jaHMiA.
BapuaHThb! TeCTOBBIX 3aJjaHUi 110 BceM paszieniaM Kypca npezcraeiensl B YMK puctuniunsl, a B SMOC Moodle BI'TY «BOEHMEX» —
TPeHUPOBOUHbIE BADUAHTHI.

Oruer no JIP

Oruert no naboparopHoii pabote (JIP) npe/cTaBisieTcst B PyKOIMCHOM BH/je, Ha JiCcTax popmara A4, 3ar10/HeHHbIX C OJHOM CTOPOHBI.
CogieprkaHre OTUeTa [JO/DKHO COOTBETCTBOBATH IIa0/I0Hy oTdeTa JIP*. JIP cunTaeTcsi IPUHATOM, a CTYAEHT Io/TyJaeT 3a Hee OTMETKY «CAaHO»,
ecnm
a) rpu npoBepke otueta JIP BHINOTHEHHI C/IeAyomiie TpeOOBaHU:
* 3aMoJTHEHBI CBOJHBIE TabJULIBI C Pe3y/IbTaTaMy U3MepPeHHid;
* BBITIOJIHEH pacueT 3Ha4eHHi HCKOMBIX BEIMUMH U KX NIOTPeIIHOCTel; IPaBU/IbHO TIPefiCTaB/IeHbl OKOHUATeIbHbIe Pe3y/IbTaThl;
* IOCTPOeHbI HeobXoAUMBIe TPaHKU B COOTBETCTBHH C TPeOOBAHKSAMMU, U3/I0KEHHBIMUA B METOJMYECKUX TI0COOHSIX K 1ab0opaTopHBIM paboTam
(TpeboBanust poay6MpoBaHk! B 111ab10He oTueta JIP);
* [IPOBeZleH aHa/IM3 MOJTyYeHHbIX pe3y/IbTaToB IyTeM CPaBHEHHUS X C TeOpeTHYeCKUMH 3HaueHUsIMH;
JlaHbI IMCbMEHHbIe OTBETHI Ha BCe KOHTPOJIbHbIE BONPOCH! (KOHTPOJIbHBIE BOMPOCHI TIPUBE/IeHbI B METOJUUECKUX YKa3aHHUSIX K KaXJ0H
nabopaTtopHoii pabore).
6) mipu 3awuTe JIP cTyneHT:
* B popmMe KpaTKOro COOOIIIeHNsI U3/I0KWT Pe3y/IbTaThl, BBITIOJTHEHHOHM MM 71ab0paTopHOi paboTs;
* B YCTHOU (opMe, Jja/1 BepHbIe OTBEThI Ha BCe BOIPOCHI, 33/laHHbIe TIperofiaBaresieM, U3 UMc/ia KOHTPOJIbHBIX BOIIPOCOB, OTBETHI HA KOTOPbIe
CTY/IeHT TOTOBWJI B IIMCbMEHHOH (hopMe IIpH MOATOTOBKe oTueTa JIP.
Ec/u He BBITIOSIHEHO XOTsI ObI OJHO U3 BBILLE YKa3aHHBIX TPeOOBaHUI K OTUETY WU JaH HeBepHBI OTBET Ha BOIMPOC — OTUET MOZ/IEXXHUT
[i0paboTKe WK CTYJIeHTY PeKOMEeHZYeTCsl U3YUMThb BOIPOC, Ha KOTOPBIi OH OTBETH/ HEBEPHO.
*1a6soH JIP pasmetter B OMMIOC Moodle u B YMK AWCLMIUIUHBL

JK3aMeH

J171si IPOMesKyTOUHOM aTTecTaliiy, MPOBOAVMOM B hopMe 3K3aMeHa, UCII0/Ib3YIOTCSl OUIETHI C 3a/jaHusIMU. THITbI 3aaHuit:
TeopeTHYeCKHi BOTMPOC, KauecTBeHHas 3aaua. Kaxapiii 6uset cocraenset 3 (100%) 3aganuii. OrieHKa BBICTAB/ISIETCS MOCIe cobece10BaHUs CO
CTY/IeHTOM, B COOTBETCTBUH CO CJIe/[yIOLMMU KPUTEPUSIMU:
» MeHee 50% MpaBUIbHBIX OTBETOB — HEY/OB/IETBOPUTE/ILHO;
* o1 50% 710 64 % OTBETOB — y/I0OB/IETBOPUTEJILHO;
* oT 65% 10 84% OTBeTOB — XOPOLIO;
* oT 85% 10 100% npaBU/IbHBIX OTBETOB — OTVIMYHO.
BapuaHThI 9K3aMeHaLMOHHbIX OMJIETOB, @ TAK)Ke CITMCOK TEOPETHUECKHMX BOIIPOCOB K 3K3aMeHy mpe/cTasieHbl B YMK aucruruinbel, @ B OM1IOC
Moodle BI'TY «BOEHMEX» — TpeHpPOBOUHbIE BapUAHTHI.

JK3aMeH
[In1si IPOMEXXYTOUHOM aTTecTaliu, MPOBOAUMOH B hopMe 3K3aMeHa, UCIIOJBb3YIOTCS OUMEeTHI C 3ajaHuAMU. THUIIbI 3agaHuit: 2
TeopeTUYeCKUX BOMPOCa, KauecTBeHHast 3ajaua. Kaxapiii Ouner cocrasnsier 100% 3amaHuii.
OlleHKa BBICTAB/ISIETCS MTOC/Ie cobecejoBaHUsI CO CTyZeHTOM. KpuTepuu BHICTAB/IEHHUS OLIEHKH:
» MeHee 50% MpaBUIbHBIX OTBETOB — HEY/I0B/IETBOPUTEJIBHO;
* oT 50% 1o 64 % OTBETOB — yJ,0BJIETBOPUTEJILHO;
* 0T 65% 110 84% OTBeTOB — XOPOLLIO;
* ot 85% 110 100% TpaBUIBbHBIX OTBETOB — OTJIMYHO.
BapHaHThI 9K3aMeHaL[IOHHBIX OW/IETOB, a TAKXKE CTIIMCOK TEOPeTUYECKUX BOTIPOCOB K 9K3aMeHy rpejcrtaeieHsl B YMK auciurintel, a B OVIOC
Moodle BI'TY «BOEHMEX» — TpeHUPOBOUHbIe BapUAHTHI.

JAuddepeHupoBaHHbIii 3aueT
J1n1s IpOMe)XXyTOUHOM aTTecTaliiy, MpoBoguMOii B (hopMe AuddepeHIIPOBAHHOIO 3a4eTa, UCI0/Ib3yeTcst UToroBklil TecT 10 (100%)
3agaanid. Tect mpoBoguTcst B SVNOC Moodle BI'TY « BOEHMEX».
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TecT cuuTaeTCsi CIAHHBIM, eC/i 00yYaroIuics BbIOpasl MpaBU/IbHBIM BAPUAHT OTBETa He MeHee, ueM B 50% 3ajaHui.

Kpurepuu nepecuera pe3y/bTaToB TeCTa B OLIEHKY:

* 51 - 67% — 3auTeHO-y0B/I€TBOPUTENBHO;

* 68 - 84% — 3auTeHO-XOpOLLIO;

* 85 - 100% — 3a4TeHO-OT/IMYHO.

BapuaHThkI TeCTOBBIX 3a/iaHui nipezcTaBieHbl B YMK guctumnnmael, a B SUOC Moodle BI'TY « BOEHMEX» — TpeHMpOBOUHBIE BapDUAHTHI.
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IMacriopt oH/ja OL|eHOUHBIX CPeZCTB

KYPC

CEMECTP

HaumeHoBaHUe pa3/ie/ioB ¥ JUAAKTHYECKHX
eHHHUIY

BCEI'O

AypuTOpHBIE 3aHATHA B
KOHTaKTHO# dopme

BCETO

JleKuuu

JIaGoparopHbIit
NPaKTHKYM

IIpakTHueckue
3aHATUA

CamocTrosaTe/IbLHas
pabora CTyAeHTOoB

dopmupyemas
KoMIeTeHIus1, %

OIIK-1

HAVMMEHOBAHUE
OIIEHOYHOI'O CPEJCTBA

Pa3pen 1. ®u3nueckure 0CHOBbI MeXaHUKH.

71

40

20

11

31

[omariHee
3a/laHue,
Oruer 110

JIP,
Tect

Paspen 2. MonekynsipHas ¢pU3UKa U
TepMOJJMHAMHKA.

73

28

14

45

15

JomariHee
3aJjaHue,
Oruer 110

JIP,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

35

Paspen 3. D/1eKTpU4YeCcTBO M MarHeTH3M.

81

45

24

13

36

20

JomariHee
3a/jaHue,
Otuet 1o

JIP,
Tecr

Pasgen 4. ®usuKa Koie0aHu.

63

23

10

40

15

JomariHee
3a/jaHue,
Otuer o

JIP,
Tecr

Bcero 3a 3 cemecTp

144

68

34

17

17

76

35

Paspen 5. BoiHOBbIe nporjeccsl.

59

39

18

12

20

15

[omaliHee
3a/laHue,
Ortuet 1o

JIP,
Tect

Pa3aen 6. KBanToBas pusuka.

49

29

16

20

15

[omariHee
3a/laHue,
Ortuer 1o

JIP,
Tect

Bcero 3a 4 cemecTp

108

68

34

17

17

40

30

Bcero no gucuuninHe

396

204

102

51

51

192

100

17
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Kpurtepun onennBanus

OIIK-1
Bonpocbl omkpbimozo muna:

Ne 1 Touka A JBMXKETCS IO OKPY>KHOCTH C TIOCTOSIHHBIM TaHTeHL[Ua/IbHbIM yCKOpeHHeM. Ec/v MpoeKLys TaHTeHIMaIbHOTO YCKOPEeHHUs Ha
HarpaB/ieHHe CKOPOCTH MOJI0XKUTETbHA, TO BeJIMUHHA HOPMAa/TbHOTO YCKOPEHHsT

BribepuTe 0fiiH OTBeT:

1. He U3MeHsIeTCS
2. yBeIMUMBaEeTCS

3. yMeHblIaeTcst
Ne 2 3aBUCHMOCTb KOOPJMHAThI MaTepralbHOM TOUKU OT BPeMEHH OMHUChIBAeTCs BhIpaskeHueM: X(t)=9t+3t2 , Bce BeJIMUMHbI BEIPDaXKEHbI B
cucteme CH. YeMy paBHO yCKOpeHHe TeJa uepe3 2 C [10C/le Hauasa IBWKeHUs1?

1. 6,0
2. 30
3. 21,0

Ne 3 ABTOMOOW/Ib ABKXKETCSI C TIOCTOSIHHOM T10 MOZIY/TI0 CKOPOCTBIO 110 TPAaeKTOPUH, TIPe/ICTaB/IeHHON Ha PUCYHKe. B Kakoi 13 yKa3aHHBIX TOUeK
TpaeKTOPUU LIeHTPOCTPeMUTe/IbHOe YCKOpeHHe MaKCUMallbHO?

4

Bribepute ofj1H OTBeT:

1.1

2. Bo Bcex Toukax 0JUHAaKOBO

3.3
Ne 4 Kakoe (C TOUHOCTBIO /IO 1Ie/IbIX) 3HaUEHHe TeMITepaTypel 1o 1wKaje Llenbcust cootBeTcTByeT Temmneparype 200K mo abcommoTHO# 1iKosie?

BribepuTe ofiiH OTBeT:

1. +473
2. 73
3. -473

Ne 5 MarepuasbHast TOUKa /IBFDKETCS IT0 OKPY’KHOCTH CO CKOPOCTBIO . Ha puc. 1 rokasaH rpayk 3aBUCHMOCTH TIPOEKLH CKOPOCTH OT
BpeMeHHU (T — e/JUHUYHbII BEKTOP [0/I0KUTe/IbHOTO Harpas/ieHUs, — NPOeKLUsl CKOPOCTHU Ha 3TO HarpasjeHue). [1pu aTom jist
HOPMa/IbHOTO Y TaHTeHLIMaJbHOIO YCKOPEHUS BBIOHSAIOTCS YC/IOBHAL. ..
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A J

5 |
Puc. 1
BribepuTe OffiH OTBeT:
1. — yBeJIMUMBaeTCsl, — PaBHO HYJIXO
2.  — yBeIMYMBAeTCs, — yMeHbIIaeTcs
3. —OCTOSIHHO, — PaHO HYIO
4.  —TOCTOSIHHO, — yMeHbILIaeTCst

Ne 6 [IBa aBTOMOOM/ISI C OJMHAKOBBIMU Macca m JBMXKYTCSI CO CKOPOCTSIMU V U 2V OTHOCHUTE/IbHO 3eMJTH B OHOM Harpap/ieHuH. VIMIy/ibe
BTOPOTrO aBTOMOOW/IS B CUCTEME OTUeTa, CBSI3aHHOM C MePBBIM aBTOMOOU/IEM PaBeH. . .

Bribepute ofjuH OTBeT:

1. 3mv
2. 2 mv
3. mv
4. 0
Ne 7 CocTosiHMe TepMOUHAMUYeCKON CUCTeMBbI OyeT , eCJIU BCe TlapaMeTpbl COCTOSIHUS UMeIOT OIpejie/ieHHble 3HaueHus1, He

M3MEeHSIOLMeCs C TeueHHeM BPeMeHH.
BeibeprTe HOMep MPaBUILHOTO OTBETa
1.  He paBHOBeCHbIM

2. ObpaTUMbIM

3. PaBHOBecHBIM

He paBHOBeCHbIM
Ne 8 B KakoM Ciydae Yucio MOJIeKy/1 O0JibIlie: B OHOM MOJie BOZIOPOAA WU B OJJHOM MOJie BOAbI?

BribepuTe 0UH OTBeT:
1. B opHOM More Bogb!
2. OpuHakoBoe

B ozgHOM Mosie Boziopozia
Ne 9 Kak usmeHsieTcs sHTponus AS rasa npu:

1.KBa3ucraTnueckoM ariabaTruecKoM rporecce.

2.PaCLLII/IpeHI/II/I B IIYCTOTY B TeH]IOHBO]IPIpOBaHHOﬁ oboJ1ouke.

BriGepriTe OffiH OTBeT:

1. B obowux ciayuasx AS>0
2. B oboux ciyuasix AS=0
3. B nepsom ciyuae AS=0, Bo BTopoM — AS>0

4. B nepsom ciyuae AS>0, Bo BTopoMm — AS=0
Ne 10 CchopmynupyiiTe 3aKOH COXpaHeHHs] MeXaHNUeCKOM SHepruu
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1.  TlonHas MexaHMuecCKasi SHeprUsi 3aMKHYTOM CUCTeMbl COXpaHseTCsl
2. KuHeTnueckasi SHepruisi epexofuT B MOTeHUAIBHYI0 U 06paTHO
3.  CymMa KMHeTHUeCKO# 1 NOTeHL[a/IbHOM SHepruii Bcerja ocTosiHHa

IMosiHast MexaHHUUeCKast SHeprusl He MOXKeT U3MeHSIThCS
Ne 11 Kak 3aBUCHT HanpspKeHHOCTD 3/1eKTPUUECKOTO 1107151 6e CKOHEYHO! PaBHOMEPHO 3apsDKeHHOU HUTH OT PAaCCTOSIHUSA ' OT 3TOM HUTH?

Bribepute ofiiH OTBeT:

1. TIponopLIOHATBHO PACCTOSIHUIO OT HUTH.

2. O6paTHO MPOMOPLIMOHANEHO PACCTOSHUIO OT HUTH.

3. O6paTHO NPOIIOPLIMOHAIBEHO KBaZPaTy PAaCcCTOSTHUIO OT HUTH.

4. O6paTHO NPOIOPILIMOHAILHO Ky0y PacCTOSHUIO OT HUTH.

Ne 12 Bo cKo/BKO pa3 U3MEHUTCS CU/la B3aUMOZAeHCTBU IBYX OJMHAKOBBIX TOUEUHBIX 3apsi/|OB, eC/IM BeIMUMHY KaXKZI0ro 3apsi/ia YMeHBILIUTh B 2
pasa, a pacCTOsiHMe MeX/y HUMU YMEeHbLINUTb B 4 pasa?

Bribepute OfiMiH OTBET:

1.  yBemuuurcd B 2 pasa
2. yBenuuurcs B 8 pa3s
3.  yMeHbLIMTCH B 4 pasa

4. yBemMuurcs B 4 pasa
Ne 13 Yem 06yc/I0B/IEH MPOLIECC TOJISIPU3ALIMU TTOJISPHBIX JU3/IEKTPUKOB?

Bribepute ofiiH OTBeT:

1.  HampapjieHHBIM OCTYIaTe/IbHBIM JBH)KEHHEM MOJIEKY/L.
2. [Hedopmanyell MoneKyn

3. Vonwu3anmeii MoneKymn

4.  OpwueHTauuelt nurnomneit

Ne 14 TInockuii KOHZEHCATOP C BO3AYLIHBIM 3a30pPOM MEXXAY 00K/IaZKaMH MOJK/TFOUEH K HCTOUHHMKY MOCTOSHHOTO HaMpsDKeHUst. B KoHeHcaTop
BBEJIM JUA/IEKTPUYECKYIO TJIACTUHY, MTOJTHOCTBIO 3arl0JHSIIOIIY0 TIPOCTPAHCTBO MeXXAy 00K1azkamMu. Kak M3MeHH/IHUCh TIPU 3TOM MOAY/N
BEKTOPOB M BHYTPHU KOHZ|eHcaTopa?

Bribepure ofj1H OTBeT:

Bribepute ofjvH OTBeT:

1.  Moaynb HampsUKeHHOCTH 3/IEKTPUYECKOro M0JIst YMEHbIIN/ICS, MOJY/Ib 3/IEKTPHUECKOrO CMeIljeHHs] YMeHbIIN/ICS
2. MOAyTb HanpspKeHHOCTH 3/1eKTPUUeCKOTO MOJIst YMEeHBIIUIICS, MOAY/Tb 3TeKTPHYeCKOTo CMeIleHHsT He H3MeHU/ICS
3. MoAyib HanpsDKeHHOCTH 3/1eKTPUYECKOTO MO He U3MEHWICS, MOZY/Ib 3IeKTPHUYECKOTO CMeLIeHHsT YBeTUUMIICS

4. MOAY/Ib HAaIps>KeHHOCTH 3/1IeKTPHUYeCKOro 11019 YMEeHbIIW/ICA, MOAY/Ib 3JIEKTPUUECKOro CMelleHHWsI He U3MEeHWJICA

Ne 15 Kak U3MeHHUTCS] CONPOTHB/IEHHE OFHOPOJHOTO MPOBOJHMKA, €CJTH ero pa3pe3arhb Ha JjBe paBHbIE YaCTH U COTUHUTh 3TH YacTH
TapasuiesibHO?

Bribepute ofj1H OTBeT:

1.  YBenuuurcs B 2 pasa
2. YMeHbLIMTCH B 2 pasa
3.  YmeHbLIWTCH B 4 pasa

4.  He u3meHuTtcs
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Ne 16 MarHuTHoOe 1oJie COo3aeTcd AByMs AJIMHHBIMU I1apa/iie/IbHbIMA HpﬂMO]II/IHef/’IHLIMI/I TIPOBOAHUKAMM, IMEePIIeHAUKY/IAPHBIMU TJIOCKOCTH
PUCYHKa, I10 KOTOPBIM TEKYT TOKH . Ecmu, To BEKTOp MarHUTHOMH WHAYKLUU B TOUKE A HallpaBJleH ...

®

© e :

L 4 I 4a

Bribepurte ofiuH OTBeT:

1. BneBo
2. BHU3
3. Bepx

4. MarHuTHOe T10Jie B TOUKe A PaBHO HYJ/IIO

BIIPaBO

Ne 17 HaliTi MarHUTHYIO UHAYKLUIO B TOuKe A (CM. PUC.), €C/IU B IPOBOZHUKe TeueT TOK cuiioi I=3A, paccrosiHue b=19 cwm, a yron . OTBeT
BbIpasuTe B MK 1JI C TOUHOCTBIO /IO COTBIX

= ol
rm—————————
\

Y
L1

A

1. B=1,58mkTn
2. B=1,11wmkTn

3. B=137wmKTn
Ne 18 CornacHo 3KCIiepUMeHTaIbHbIM JAHHBIM M B COOTBETCTBUY C OTIpeie/ieHreM, MOZYJTb CAIbI AMIiepa

Bribepute ofj1H OTBeT:
1.  TIpomOpLOHAJIeH J/IMHe TIPOBOAHHKA, HaXO/IIer0Csi B MArHUTHOM I107Te
2.  TIpOMOpLIIOHAJIEH KBA/paTy PaCCTOSHUS MeX[Y 3apsiflaMH

00paTHO MPOIOPLMOHAJIEH [JIMHE IPOBOJHHKA, HAXO/AIIerocsi B MarHUTHOM T1071e
Ne 19 Ha pucyHKe 1oKasaH [JIMHHBII IPOBOJHUK C TOKOM, OKOJIO KOTOPOI'O HAXOAUTCS HeGo/IbllIast IPOBOJAILAS PaMKa.

HPI/I BKJ/IFOUE€HHHU B IIPOBOJHHKE TOKa 1 3a/laHHOT'O HallpaBJ/I€HUs, B DAMKE:

] —

i
[\

Bribepute ofiuH OTBeT:

1.  BO3HHUKaeT MH/YKLMOHHBIN TOK B HarpasjieHuu 1-2-3-4
2. MHAYKLMOHHOIO TOKa He BOSHUKHET
3. BO3HMKHET UH/YKLMOHHBIM TOK B HaripaB/ieHuH 4-3-2-1

4.  paMKa HauHeT [|BUraThbCsl
Ne 20 B KakoM 13 Tpex C/lyyaeB LIMPKYJISLMS BeKTOpa UHAYKLIMM MarHUTHOTO M0J1s1 110 3aMKHYTOMY KOHTYpy L paBHa Hy/m0?
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1) 2) 3)

B oTBeT HarMIIMTe HOMep KOHTYpa (UHCIOM)
Ne 21 TIpu yMeHbIIeHNAH B 2 pa3a aMIUVIUTYZ, KoieOaHU BeKTOPOB HaNPsDKeHHOCTH /IeKTPHUYeCKOT0 M MarHUTHOTO MoJield IIIOTHOCTD TT0TOKA
SHEpPTUH

BribepuiTe 0fWH OTBeT:

1. ocraHeTcsi HeM3MeHHOM
2. yMeHbLIUTCA B 4 pasa
3. ymeHbIIUTCS B 8 pasa

4. yMeHBLUUTCS B 2 pa3a
Ne 22 VI3 ypaBHeHHsI /115 TUIOCKOM CHHYCOW/Ia/IbHOM BOJTHBI, pacnpocTpaHsttoleiics Baosis ock OX, numetortero Buz §=0.01sin(1000t—2x),
criefiyeT, 4To AJIMHA BOJHbI paBHa .

(ITpunsite 1In=3.14)
ITpu BbIUMC/IEHUAX OTBET OKPYIVIUTh [0 COTBIX

Bribepute ofiH OTBeT.

1. 05m
2. 6.28m
3. 3.14m
4. 2wm

Ne 23 TIyCTh B >KHJKOM WK Ta3000pa3HOM cpeie MPHEMHUK BOJTH HETIOJBIDKEH, HO [IBVDKETCS ICTOYHHK BOJH. EC/TH MCTOUHMK MPUG/IDKAeTCs K
TIPUEMHUKY, TO YaCTOTa BOJIH, BOCIIPUHUMAaeMbIX TPUEeMHUKOM OTHOCHUTEJ/IbHO YaCTOThI KOJieOaHui, reHepUpyeMbIX
HWCTOYHHUKOM.

BcraBbTe HY>XHOe CJIOBO U 3allvIlInTe ero B OTBeT:

1. ¥YBenuumBaeTcs
2. YMmeHbllIaeTcs

He usmensiercs
Ne 24 ITpuHLMI pacripoCcTpaHeHUsI BOJH, YCTAaHOB/IEHHbIN ['FOMTeHCoM, IIaCHT, UTO KaKZasi TOUKa CpeJibl, 0 KOTOPOM ZI0Ii/ia BOJTHA

BribepuiTe 0fWH OTBET

1.  wm3MmeHsieT (hopMy BOTHBI
2.  Tmornouiaet ee
3.  oTpakaer ee

4.  cama CTaHOBHUTCS] ICTOUHHUKOM BOJTHBI
Ne 25 Eciv ripu niepexozie 13 BO30y>KIeHHOTO COCTOSTHMSI B OCHOBHOE aTOM BOZ0POZA MICIyCTUM (JOTOH C JJIMHOM BOJIHBI M, TO B pe3yJ/bTare 3TOro
repexo/ia pajiyC OpOUTHI /IEKTPOHA B aTOMe

BribeprTe OfiiH OTBeT:
1.  ymenslumacs B 2 pasa
2. ymeHbluucs B 8 pa3

3.  yMeHbIIW/ICS B 4 pasa
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4.  ymenbLIWICA B 16 pa3
Ne 26 Uto U3MeHHUTCS B IpolLjecce BHeIIHeTo (orostddekTa py yBesMueHNH HHTEHCHBHOCTH CBeTa?

BribepuTe 0fiuH OTBeT:

1. HMKaKuX U3MEeHeHUH He HabmOAaeTCs
2. yMeHblaeTcs paboTa BbIXoAa (OTO1EKTPOHOB
3. yBeJMYMBAETCs KOJMMYeCTBO BBUIETAIOIUX (DOTOIEKTPOHOB

4.  yBe/JMUMBAeTCS CKOPOCThb (POTO3/1EKTPOHOB
Ne 27 B 3akoHe Credana-BosbliMaHa Kakoi CTereH! TeMIepaTyphbl NPONOPIIMOHAIbHA SHepreTHUecKast CBeTUMOCTh

4. 4

Ne 28 B 3akoHe cMelileHrs1 BiHa A/1MHa BOJIHBI Ha KOTODPYIO ITPUXOAUTCSI MAKCUMYM CIIeKTpasIbHOM CBeTHMOCTH TIPOIIOPL{IOHA/IbHA TeMITepaType
B CTereH:

Ne 29 Ha ocHOBe Hab/110/ieHHsT KAaKOTO SIBJIEHHsl 3/1eKTPOHY NPUITHCHIBAIOT BOJTHOBBIE CBOMCTBA
1. pudpakmu
2. COXpaHeHHIO 3apsija

3. AVCKpPeTHBIM 3HaUeHUsIM SHepriu
Ne 30 Kakast U3 CrieKTpajIbHbIX CepUil M3/TyueHHsl aToMa BOZ0pO/a MPUHA/IEXXNT K BUAUMOI 4acTH CrieKTpa

1. JlaiiMmoHa
2. banbmepa
3. INamena

4. Bpsketa
Bonpocb! 3akpbimo2o muna:
Ne 1 lonosHUTe yTBepXAeHWe

I1py paBHOMEPHOM NPSMO/IMHENHOM /IBU)KEHUU

[Npo¥izeHHbIN MyTh BCera MeHbLIIe epeMerleHust
[IpoiiieHHbIN MyTh He CBSI3aH C IepeMelleHreM
[po¥igeHHbIi MyTh BCerza paBeH repeMeleHHI0

TMpoiinenHsiit myTsh Beeraa 6osibiie mepeMereHus
Ne 2 Ecnu VBep — HauboJiee BeposiTHasi CKOPOCTb MOJIEKY/I ra3a, VKB - Cpe/jHsist KBaJjpaTHUHast CKOPOCTb MOJIEKYJT TOTO JKe ra3a B
pacripefiesieHny MakcseJisia IpY 3a/laHHOM TemIiepaType, TO OTHOLIeHHe CKOPOCTeld paBHO

OTBeT 3anMCaTh C TOYHOCTBIO [I0 COTBIX
Ne 3 B 3aKpBITOM COCYZe HaXOAUTCS MeabHbIi ra3. Ecu yBeMunTh CpeiHIO KBaJPaTHYHYI0 CKOPOCTb MOJIEKys rasa Ha 11 %, To JaBiieHne
B COCy/ie BO3pacTeT

B pas.

OTBer 3anucarb C TOUHOCTBIO [JO0 COTBIX.
Ne 4 Ha rpaduke npezcTacTaB/ieH LUK/ [jis1 3aJJAHHOM MOCTOSIHHOM Macchl ra3a B koopguHarax P-T.
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Ykakute [ nepexozoB 1-2, 2-3, 3-4, 4-1 COOTBeTCTBYIOLME Ha3BaHUS U30IPOL[eCCOB

Ne 5 BribepuTe c/10Ba U3 TIpe//IOKeHHbIX BaDHAHTOB, YTOObI BbIpa’KeHHe ObLIO BepPHBIM.

BHyTpeHHsIs S9HeDPTHsl H/leanbHOTO ra3a YMeHbILINTCS/YBeTMUUTCS B IBa/JIeThIPe pa3a, eclv ero JaBjieHre 1 abCOIOTHas TeMIiepaTypa
yBe/uyarcs B 2 pasa?

Ne 6 Ecnu B 3aMKHYTOM Oa/yIoHe pY HeM3MeHHO# Macce rasa TeMIeparypa yBeamuuiaack ot 166°C no 429°C, To. [aBiieHMe ra3a yBelIMUUIoCh
B pas.

OTBeT 3amucarh C TOYHOCThIO [0 COTBIX.

Ne 7 B xojie n306aprueCKoro mporiecca JByXaTOMHOMY H/ieaIbHOMY Ta3y COOBIIH/IM HEKOTOPOE KOJIMUEeCTBO TETUIOThI. VI3MeHeHHe BHYTpeHHeH
sHepruu Ompeie/IUTh BelIMUMHY COBepIlIeHHON ra3oM paboThl.

OTBer 3anucarh TOIBKO YHUCIIO, MOy4YeHHOe B K/IXK.
Ne 8 BribepuTe U3 1Ipe/iI0)KeHHbIX BAPUAHTOB CJIOBA, YTOOB! BEIPKEHHEe OBIIO BEDPHBIM.

CuJla B3aMMOZeHCTBHYSI MeXX/y ABYMsI TOUEUHBIMHU 3apsijlaMH B BaKyyMe 06paTHO MPOIOpLMOHaIbHA/IPOIOPLIMOHAIbHA Be/IMYMHAM
3apsiZ{0B U MPOIOPLMOHa/IbHa/ 006paTHO MPOMOPLIMOHAaIbHA PACCTOSTHHIO MK/ 3apsiZlaMi/KBaZipaTy pacCTOSTHHUSI MEXKAY 3apsilaMH.

Ne 9 Toueunsrii 3apsig Toueunsiii 3apsig q=0/51 MKy HaxoauTcsi B BaKyyMe B 3JIeKTPHUECKOM I10J1e C HamnpspkeHHOCThI0 E=2.14 kB/M.
Onpepnenure B CU cuny, AefCTBYIOLIYIO Ha 3aps,.

OTBeT 3anucath C TOYHOCTBIO ZI0 COTBIX. HAXOJUTCS B BAKyYMe B 3JIeKTPUYECKOM T10JIe C HarpsbkeHHOCThIO . Ornpezenute B CU cuiy,
[IeHCTBYIOLLYIO Ha 3apsif,.

OTBer 3anucarh C TOYHOCTEIO [0 COTBIX.
Ne 10 Kak “3MeHUTCs 3Heprus, 3araceHHasi B KOH/leHCaTope, eC/y, He OTK/IIouasi ero OT UCTOUHUKA, yMEeHBIINTb PaCCTOSIHUE MeXAy
riacTiHaMu? OTBeT HalMILIUTe OJHUM CIIOBOM.

d

— +
o O

Ne 11 Onpegenure HanpsbkeHre U Ha OJHOPOJHOM y4acTKe Lielld, UMelollieM cornpoTusieHre R=1.43 Om
eC/Iu cuila TOKa, IpoTeKaroljas 1o yyactky 1=0.19 A.

Borunciienust npoBectd B CU € TOYHOCTBIO 10 COTBIX.

Ne 12 Kakoe HaripaB/ieHHe UMeeT BeKTOp MHAYKIHA MarHUTHOTO T0J/IsT B TOUKe M3, eCJTH TIoJ1e CO3J,aeTcsi ABYMsI OMHAKOBBIMI KPYTOBBIMU
BUTKaMH C OfIMHAKOBBIMU TOKaMH .

CMOTpUTe PUCYHOK.
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B oTBer 3amnuiimTe C/10BO

Ne 13 PaccMOTpHUTE PUCYHOK. 3[€Ch CTPEIKAMU YKa3aHO HarpaB/ieHuUe JBHKEHUS MOJI0COBOTO MarHUTa — MPUO/IVKEHHE K TIPOBOJSIILIEMY
KOHTYDY () W yzjaneHue oT Hero (B).

HanpaBrneHne MHAYKIMOHHOTO TOKA B KOHTYpe OyZeT: B ciiydae (a)

, B ciydae (B) - CTpeJKe.

BcraBbTe npaBUIbHOE yTBEp)K/IeHYe.

S s
N N
a b

Tlo yacoBoit

MIPOTHUB YaCOBOM
Ne 14 Dr1eKTpOH BjieTaeT B 006/1aCTh OAHOPOAHOTO MAarHUTHOTO TIOJIS U JBXKETCSI TI0 BUHTOBOM JIMHKH € paguycoM R = 8,7 cm u marom h = 4,2
cM.

W

'

S

w

UeMy paBHsieTCsl TaHT'eHC yrya o (cM. pyc). OTBeT OKpYIVIUTe /10 COTBIX.
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15 KBazparHasi paMKa co cTopoHOW  HaxofguTcs B a=0.12 M ofHOpOAHOM MarHUTHOM Tioie ¢ uHAYKIMed B=0.31mTx. ITo pamke nporekaet
ToK [=0.63A. Yron Mexy Harpas/ieHHdeM I10/1s1 © HOpMasblO K IVIOCKOCTH paMKu paBeH 30 rpagycoB. PamMka Mo)xeT TOBOpauMBaThCst

OTHOCHUTE/IbHO OCH, TIPOXOASIIEH uepe3 cepeJHbI IPOTHBOIOIOXKHBIX CTOPOH, Y TIapajlieJIbHOW CHUIOBBIM JIMHUSAM Tosisi. OnipeaenuTe
BpalllaloI1i MOMEHT, [|elCTBYIOIINI PaMKy.

OrtBet 3anucatb B MKH C TOUHOCTBIO [JO COTBIX.
N

ic

16 Ha pucyHke 1306pa>keH MPOBO/HUK C TOKOM I, HAXOASIINICS B OJHOPOJHOM MarHUTHOM TI071e C MHAYKLUeit B.

Custa AMriepa, JieliCTBYyOIIasi Ha IIPOBOAHMK C TOKOM B MarHUTHOM I1071e, OyZieT HarpaB/ieHa Ha Hac/ OT Hac/MapasienbHo TIOJTH.

~
YYY
oy

BriGepriTe IpaBU/IbHOE YTBEPKIEHNe.

Ne 17 Ha pucyHke npeacTap/ieHbl Gpurypsl JInccaxy

CocraBbTe IIpaBU/IbHOE YTBepXK/eHue:

Takvie (pUrypbl ONMCBIBAaeT KOHeL| pe3y/IbTHPYIOLIero pajiyC-BeKTopa, NOIy4eHHOT0 MPH CI0KEHUsT ABYX B3aUMHO TepPIeHAUKY/ISIPHBIX/
OZIHAKOBO HarpaB/ieHHbIX KosieOaHH, C 0[THAKOBBIMHI YaCTOTaMK/C YaCTOTaM{ OTVIMYAIOLIMCS B /iBa Pa3a, NP Pa3/IMYHbIX 3HAUeHUsIX
pasHOCTH (ha3/ aMILIUTYZ, CK/Ia/ibIBaeMbIX KomebaHUi.

18 BosiHa pacripocTpaHsieTcs B yIIpyroi cpefie co ckopocteto 172 m/c. Ec/ii HavMeHblllee pacCTOsIHUE MeX/ly TOUKaMH cpejibl, (a3sbl
KoJiebaHHii KOTOPBIX TIPOTHBOIIOIOXKHBI, PABHO 3 M, TO UacToTa Kosiebanuii B I'1j Gyzet paBHa

Ne

OrtBeT OKPYIVIMTb N0 COTBIX

&

019 HyCTb B )KI/I,Z[KOﬁ nimn ra3oo6pa3H0171 Cpeje NpreMHUK BOJIH HerloJABW>XeH, HO ABUXKETCA NCTOUYHUK BOJIH. Ecnu ncrtouHuk l'[pI/I6flI/DKEleTCH K
TIPUEMHUKY, TO YaCTOTa BOJIH, BOCIIDUHUMAaeMbIX ITIPUEMHHUKOM

OTHOCHTEJIBHO YacTOThI KoslebaHuH, TeHeprpyeMbIX
HCTOYHUKOM.

BcraBbre HY>XHO€ CJIOBO U 3allMILINTe ero B OTBeT:

1. ¥YBenuuuBaeTcs
2. YMeHbllIaeTcst

He usmensiercs
Ne 20 Yto Takoe uHTephepeHLus cBeTa
Ne 21 Bribepute U3 NpeJIOKeHHBIX BAPUAHTOB CJI0BA, UTOOBI BEIpa’KeHHe ObIJIO BEPHBIM.

BoJIHBI € TOCTOSIHHOM Pa3HOCTHIO (ha3 ¥ OJUHAKOBOM YaCTOTOM Ha3bIBAIOTCS

O/IMHAKOBBIMK/ CHHXPOHHBIMHU/ KOTePEHTHBIMH.
Ne 22 Bribepute 13 Mpe/JI0KeHHBIX BADUAHTOB CJI0BA, UTOOBI BhIpa’KeHHe ObLJIO BEPHBIM

SIBneHue, P KOTOPOM MIMeeT MeCTO OTK/JIOHEeHHE OT 3aKOHOB TeOMeTPUUeCKOU ONITHKY MPU paclpOCTPaHEeHUH BOJTHBI, Ha3bIBaeTCst
nucrepcrelt/iudpakiyei.
Ne 23 BcTaBbTe Hy)KHBIE CJ/I0Ba, UTOOBI YTBEPK/eHHe Oblla BEPHBIM.

26 22174



B coOoTBeTCTBUM C KBAaHTOBOW TeOpUeH CBeTa, CBETOBOE /|aB/ieHHe eCTh pe3y/bTar repejaur  ((hOoToOHaMM, BOTHAMM) CBOEro
(uMITysbCa, SHEPrMM)  aToMaM WJIM MOJIEKY/IaM BellecCTBa.

Ne 24 ®OTOH C AJTMHOM BOJIHBI 1=2.75 MM MCBITa KOMITTOHOBCKOE pacCestHhe To/ IPSIMbIM YTIJIOM Ha CBOOOZIHOM MOKOMBLIEMCS 3JIEKTPOHE.
Haiitu B M JyiuHYy BO/HBL ~ paccestHHOro (hoToHa. KoMrToHOBCKas JjyIMHa BOJIHBI 4151 SekTpoHa Lk=2.43 rim.
Ne 25YTo Takoe paboTa BbIX0/a 3/IEKTPOHA?

3anuIiuTe B OTBET TNpaBU/IbHOE YTBepPXK/JeHMe:

Pabota BbIXO/ld 3/IEKTPOHA - 3TO HAUMeEHbIasA SHeprus, KOTOpyro HEO6X0,E[I/IMO C006].LU/ITb 3J/IEKTPOHY, UTOOLI yAauTh ero mu3 aToMa/aTo

HavMeHbIIast SHeprysi, KOTOPYI0 HeOOXOANMO COOBIUTE 37IEKTPOHY, UTOOBI YAAINUTh €ro U3 BellleCTBa B BaKyyM/3TO HaMeHbIIIast SHeprus,
KOTOPYIO Heob6X0MMO COOOIINTE MOJIeKysle, UTOOBI Pa3/IoKUTh ee Ha aTOMBI

Ne 26 OAHO W3 MpHBeJIeHHbIX HM>Ke BBICKa3bIBaHUI MpaBU/IbHO OINKChIBaeT CII0COBHOCTE aTOMOB K HW3/TyUE€HUIO U TMOIVIOEeHHIO SHEPTUHU.

V30/1poBaHHBIe aTOMBI CIIOCOGHBI TTOIVIOIATE U U3/IyYaTh MH00YI0 MOPLMI0 SHEePTUH/ TOIVIOIATh U U3/IyYaTh UL HEKOTOPBI
[VICKPETHBIN HabOp 3HAYEeHUI IHEPTrUU

Ne 27 PaccMoTpuTe cxeMy CHeKTpa U3/Iy4eHHs aToMa BOA0poja.

CKOJTBKO CIeKTPasIbHBIX JIMHWH OyzieT HabsoaaThes B cepuu JlaliMaHa, eC/ii aTOMapHbIN BOZOPO BO30yAUTb Ha 5 SHepreTuueCKUi
YPOBEHB?
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B otBer 3anuiumTe urciio (Ludgpoii).

Ne 28 B onbitax [IsBuccoHa U [l)kepMepa Mapasiie/bHblii Iy4oK HepelsTUBUCTCKUX 3/IeKTPOHOB, IIPOLIe/IINI yCKOPSIIOLIYI0 Pa3HOCTh
noTeHIpanoB U, HaNpaB/IsuIcs Ha KpUCTa HUKerst. I1pu HekotopoM 3HaueHu U [yIMHA BOJIHEI fie Bpoiisist 371eKTpoHOB paBHsIach 36 TIM.
Ecs pasHocThb noTeHIManos U yBeMUUTh B 2 pasa, TO Ji/IMHA BOJHBI fle Bpoiins 3/1eKTpoHOB OyzieT paBHa

OTBeT 3anucarh B IIM C TOUHOCTB /10 LieJIbIX
Ne 29 BcTaBbTe HY)KHOE CJIOBO U3 CKOOOK, UTOOBI MOIYyUUTh TPABUIBLHOE YTBEPXKAEHHE

KBaHTOBast yacTHIja B OTEHIMAIBLHON siMe 006/1aZjaeT (CIUIOLIHBIM, JUCKPETHBIM) CIIEKTPOM SHEPTHH.
Ne 30 BcTaBbTe HY)KHOE CJIOBO U3 CKOOOK, UTOOBI TIOJTyYUTh MIPAaBU/ILHOE YTBEPXK/eHHe

OrepaTopy KOOpJMHaThl B KBAHTOBOM MeXaHHKe COOTBETCTBYeT (AuddepeHIManbHbIN Oreparop, caMa KOOpPAHHATA)

27 22174



