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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa O4 ®U3NKA
JKuBynuH Buktop AnekcaHapoBud, K..-M.H., IOLIEHT, AOLeHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel 04 ®PU3NKA

3aBenyromuii kadenpoii @enopos .J1., A.¢.-M.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

W9 CUCTEM YIPAB/IEHUS 1 KOMITIBFOTEPHBIX TEXHOJIOT U

3aBenaytoimii kKadeapoit Marsees C.A., K.T.H., [I01].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
DOU3NKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUSL:

0 Ha ypOBHe TIpeJCTaB/IeHUMN:

* o0mieli ¢u3NUeCKOW KapTUHBI OKPY’KAIOIero MUpa KaK CHCTEMbl B3aUMOCBS3aHHBIX (DU3MUECKUX
SIBJICHUH,

pa3MMUHBIX (HOPM ABM>KEHUsI MaTePUL;

* porm (GU3MKK Kak (yHZAMEeHTa /il U3yueHWs JUCHUIUIAH MpodeCcCHOHaTBHOTO IMK/Ia, KaK OCHOBY
IS

BbiJieieHHsT B cBoell TipodeCCHOHA/NBLHOM [JIesiTeIbHOCTA  (PU3WUYeCKUX sIBIeHUH U TIPOL|eCCOB,
OTpe/e/IIONIUX TIPUHIUIBI paO0ThI pa3/IMUHBIX TEXHUUECKUX YCTPOMCTB;

* B3aMMOCBSI3U TEOPUHU U IKCIIEPUMEHTA, CTy»Kailero 6a3ow it hOpMHUPOBAHUS TEOPHH U

TTO/ITBEP>K/IAIOIIETO €€ TTOJIOMKEHHSI.

Ha ypOBHE TIOHUMaHHUSI:

* CMBIC/Ia TaKUX MTOHITUMN Kak: (GU3HUUecKoe siBjieHue, pu3nueckasi BeJIMUUHA, MO/Ie/Tb, TUTIOTe3a,

9KCIIepUMEHT, Hab/TtofieHne, u3Mepenue, hrusnueckasi Teopus, GU3NUECKUI 3aK0H;

* pyHZamMeHTa/IbHLIX TTOHSITUM, 3aKOHOB U TeOPUH KacCUUeCKoM U COBpeMeHHOM (hH3UKY;

* pusyecKUx Mogesiel, UCIIO/Ib3yeMbIX TIPU TTOCTPOEHUN TEOPUH SIBJIEHUS;

* TPaHMI] IPUMEHUMOCTY TEOPHH, ITOCTPOEHHOH Ha OIpe/ie/IeHHOM (hr3rdeCKOoW MOJIeNH;

* TIPUHLIMTIOB MTOCTPOeHUsT HHU3UYeCKUX SKCIIePUMEHTOB.

Ha ypOBHe BOCIPOU3Be/IeHUS:

* (GOpMYIUPOBOK (PU3NUECKUX 3aKOHOB, PHUHLUIIOB U MOCTYJ/IaTOB, UX MaTeMaThueCKOe BbIpa>keHue 10

OCHOBHBIM pa3fenaMm Gu3MKKU: ¢GU3UUecKre OCHOBBI MeXaHWKH, 3/IeKTpUUecTBa M MarHeTH3Ma,
3JIeKTPOJUHAMUKH,

(hu3MKY KojiebaHHM U BOJIH, ONITUKH, KBAHTOBOH (PM3UKHU, aTOMHON U siZIepHOI (BU3HKHY;

* METOZIOB PeIlleHus 3a/iad TI0 OTMCAHUI0 (PU3UUeCKUX SIBJIEHUI;

* METOZIOB TIPOBe/IeHHSI SKCTIepUMeHTa U 00pabOTKK pe3ysibTaToB U3MepeHul;

YMeHUs:

0 TeopeTUUecKue:

* Omnpe/le/lTh IyTHU pelleHus] NOCTaB/leHHOW 3aJaud, OYepTUTb KpYyr (U3UUecKUX 3aKOHOB, 3HaHUe
KOTODBIX

TO3BOJIUT PELINUTh JaHHYIO 3a/iauy;

* IOCTABUTh L|eJIb IPOBOAMMOTO 5KCTIepUMEHTa U ONpeieITh M0C/e/,0BaTe/IbHOCTh AeHCTBUM MPU ero

MIpOBe/IeHUM.

IpakTUUecKue:

* pellaTh TUIIOBbIE 33/jaut IO paszienaM Kypca (pUsUKY;

* pa3bupaThCs B IPUHIMIAX JAeHdCTBUS (HU3MUeCKHX TIPUO0POB U Criocobax WX MpUMeHeHHS;

* IPOM3BOAUTDL PACUeThI 110 pe3y/bTaTaM H3MepeHuH;

* OL|eHMBaTh MOTPELIHOCTb U3MepsieMbIX Be/TMUMH;

* aHa/IM3UPOBaTh M0/IyUeHHbIE Pe3y/bTaThl ¥ COMOCTAaB/SATh UX C TeOpPeTHUeCKU ITPOTHO3UPyeMbIMU;

* MIpe/ICTaB/ATh PYHKLMOHAIbHbIE 3aBUCUMOCTH (PU3MUeCKUX BeJIMUMH B BU/le TPAaQUKOB;;;;

HABbIKU:

0 * rPAMOTHO ¥ apryMeHTHPOBaHO M3/1araTb COOCTBEHHBIE MBIC/IH, 000CHOBBIBATH CBOU CY)KJEHHS;

* paboTaTk C IMPOKUM KPYroM (pU3nUecKrX MpUOOPOB U 000pY0BaHHUS;

* COCTaBJISATh HAyUHble OTYETHI C FPaMOTHBIMH BBIBOAAMH O TIPOZe/laHHON paboTe;

* paboTaTk C TMTepaTypoi U MHBIMU UCTOUHUKAMH WH(pOPMAaLWH. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
NOATrOTOBKU 110 Harpas/aenuto 24.05.06 Cucmembl ynpasneHus Aemame/bHbIMU annapamamul.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA.

Copep>kaHue AUCLIATIIMHBI SIB/ISIeTCS OCHOBOM Ayt ocBoenus aucuurmdH: MEXAHUKA TIOJIETA,
MUKPOITPOLECCOPHBIE CPEJCTBA, HABUTAIIMOHHBIE CHUCTEMBI JIETATEJIBHBIX
AIITTAPATOB, OCHOBbI COBPEMEHHbBIX PAINOJJIEKTPOHHBIX CHUCTEM,
JJIEKTPOHUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTH4yeCKOro aHaiu3a U MOJie/TMPOBaHUs, TeOPeTUUeCKOTO U IKCTIepUMeHTaIbHOT0 MCC/IeJ0BaHus
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh UCITUIIMHGI cocTaeset 10 3.e., 360 u.

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. pusnyeckue ocHoBBI MexaHMKH. 1.1. KiHemaTnka MatepyabHOM
TOYKHU U TBep/oro Tesa. IToctynaresnbHOe U BpalljaTe/lbHOe JBI)KeHHe TBePAOro
Tena. 1.2. /luHamMuKa MaTepraabHON TOUYKH. [IOHATHE COCTOSIHUS B K/IaCCHYeCKOM
MexaHUKe. 3akoHbl HbloTOHa. ypaBHEHI/lE ABIDKEHUS. HeHHemeam,Hme CHUCTEMbI
orcuerta. Cubl MHepLMH. 1.3. 3aKOHBI COXpaHeHus B MexaHuKe. 1.4. /liHaMuKa
TBepzoro Tena. 1.5. [IpUHIMN OTHOCUTE/IbHOCTU B MexaHuKe. 1.6. OCHOBBI
pe]’lf{THBHCTCKDﬁ MeXaHUKHU. 1.7. DneMeHTbl MeXaHUKH CTUIOIHBIX cpen.

80

40

20

11

40

Paspen 2. MosiekynsipHasi pusnka 1 TepMoauHaMuKa. 2.1. OCHOBBI
MOJIeKy/ISIPHO-KMHeTH4Ye CKOU Teopud. 2.2. dyHKIK pacnpefenenus. Kimaccuueckas
¥ KBAHTOBAs CTaTUCTHKU. 2.3. OCHOBBI TepMOAMHAMUKU. TepMoanHaMUYecKue
dyHkumM coctosinus Tpu Hauana TepMogrHaMUKH. 2.4. ITykn KapHo. TIpUHIuIIbI
MIOCTPOEeHNsI TeIUIOBBIX MallvH. 2.5. fIBeHue nepexoca. 2.6.Cubl
MOJIEKY/ISIPHPHOTO B3anMogelicTus. PeanbHble rasel. da3oBble npeBpalijeHys.

64

28

14

36

20

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paspen 3. J/1eKTpHYecTBO U MarHeTusM. 3.1.0/1eKTprueckoe 1osie B BaKyyme.
TIpOBOAHMKY U JUTEKTPHKH B 37IKTPUUeCKOM r1osie. 3.2. [10CTOsIHHBII
3/1eKTpruuecKkuii ToK. 3.3. MarHuTHoe 1osie B Bakyyme. 3.4. MarHuTHoe rosne B
BeljecTse. 3.5. DneKTpoMarHuTHas MHAYKLUs. 3.6. YpaBHeHus: MakcBesia B
MHTerpaibHOU U AuddepeHLanbHol hopme. MatepuasbHble ypaBHeHus. 3.7.
KBasucrauyoHapHble TOKH. 3.8. IIDHHLMI OTHOCHTE/ILHOCTH B 3/1EKTPOAUHAMUKE.

101

51

24

13

14

50

30

Paspen 4. Pasaen 4. ®u3uka Konebanuit. 4.1. [apMOHHUECKH# OCLIWLIATOP.
Ipumeps! rapMOHNUECKHX OCLUNATOPOB. 4.2. KuHemaTuka u AuHaMMKa
rapMoHHYecKux Konebanuii. 4.3. CBoGoaHbIe 3aTyxatorye konebanus. 4.4.
BbIHY>K/IeHHbIe KoneGaHusi TapMOHNYECKOr0 OCL{M/LIATOPA MO, JeHCTBUEM
CHHYCOM/ANBHOM Cribl. 4.5. PU3HueCcKUil CMBIC/ CIIEKTPA/IbHOTO Pa3/IoKeHHsI.
HopwmarbHble Konebanust (Mozbl.) 4.6 AHrapMOHHYECKHH OCLIU/LIATOP.

43

17

10

26

10

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

Paspen 5. Paspgen 5. BoiHoBbIe mponecchl. 5.1. Yipyrue BosHbl. I1nockast
CHHycOU/abHast BOHA. BosHOBOe ypaBHeHMe. DHeprust ynpyroi BOHbL.
Cdeprueckue BosHbl. Crostune BosHbL DddekT [oruepa. 5.2. DneKTpoMarHATHbIE
BOJIHBI. DHEpPrysi 37IeKTPOMarHUTHOM Bo/HbL. CBeT Kak 3/1eKTPOMarH|THas BOJIHa.
Tonsipusanus ceeta. 5.3. HTepdepenLys BosH. MHTepdepeHLys AByX
MOHOXPOMaTHUYeCKHX BOJIH. TIOHsTHe 0 KOrepeHTHOCTH BOJH. VIHTepdepeHLust
CBeTOBBIX BOJIH. MIHTepdepeHI|s B TOHKUX T/IeHKax. 5.4. [ludpakius BO/H.
TpuHuyn INoiirenca-®penens. Judpakiys PpeHerst Ha KPYIJIOM OTBEPCTHU.
Judpakuus ®payHrodepa Ha npsimoii 6eckoHeuHoit wienu. IudpakipoHHas
pewrerka. JIndpakijysi peHTTeHOBCKUX /Tyueit, popmyna Bynbga-bparra. 5.5.
B3aumozielicTBHe 3/1eKTPOMArHUTHBIX BOJIH C BelllecTBOM. OTpaxeHHe U
TpesioMJIeHHe CBeTa Ha rpaHuLie pasjena Byx cpe/i. @opmyrsl Ppeners.
Jucnepcus ceeta. ®a3oBast ¥ TPyIIoBasi CKOPOCTb.

33

30

14

10

10

Paspen 6. Pazgen 6. KBanroBas usuka. 6.1. TenioBoe nsnyueHue. KBaHtoBas
onTuka. ®oToHsl. 6.2. KoprnyckynispHO-BOIHOBO# AyannsM. BonHsl ge
Bpotins.IIpunuun HeonpezieieHHOCTH. 6.3. KBaHTOBBIe cocTosiHMS. BonHoBast
(yHKLMS M ee cTaTUCTUUYeCKHUI cMbIC/. TIpMHLMI cynepriosuumu. 6.4. YpaBHeHue
Ipesunrepa. Oneparops! Gu3nueckux BesMuuH. YacTuiia B 0JHOMEpPHOH
TOTeHLaIbHOM siMe. TIpoXo)KeHye YaCTULIBI TI0/, ¥ HaJl IOTeHL{Ua/IbHBIM
6aprepom. apMoHHyeckuii ocLusTop. 6.5. CtpoeHne atoMoB. CIIEKTpbI
BOJI0PO0M0zI06HbIX aToMoB. Teopust Bopa. KBaHTOBasi Teopyisi CTPOEHHsT aTOMa.
KganroBble umca. 6.6. OCHOBbI TeOpUY CTPOEHUsI MHOT0/1eKTPOHHBIX aTOMOB.
Ipunyn [Maymu. I[Tepuoguueckas cucrema snemenTos /1.M.Meneneesa. 6.7.
CrpoeHue monekys. Pusnueckas Nprupojia XMMUueckoi cesasu. MoHHast 1
KOBaJleHTHas CBsi3b. MosekysipHble crieKTphl. 6.8. ATomHOe s7po. CTpoeHune
aromHoro sigpa. Jedexrt macc. PafoakTHBHOCTD MpeBpaltieHus siaep. SlgepHble
peakLuu. DeMeHTapHble YaCTHLbL.

39

38

20

11

10

Bcero 3a 4 cemecTp

72

68

34

17

17

20

Bcero no agucuuninHe

360

204

102

51

51

156

100

3.2. AyATOPHBII NPAaKTUKYM

HauMeHOBaHHe

JMCIIUILTHHBI

Homep u

pa3aesia

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1.
¢busnueckue
OCHOBBI
MeXaHUKH.

6

1.1. KuHeMaTuueckue XapakKTepUCTUKU [BWKEeHUs: TPAeKTOpus,
repemelleHue, yTb, CKOPOCTb, YCKOPEHUe, YIIOBAast CKOPOCTb, YIJIOBOE
yckopenue. 1.2, [luHaMyKa MaTeprabHOM TOUKH, 3aKoHbI HbtoToHa. Cusibl
B MeXaHUKe: CHjia TPeHUs, CUIa YIIPYrOoCTH. 3aKOH BCEMUPHOIO TATOTEHUS.
HewnHeplinanbHble CUCTEMBI OTCUETA, CU/IbI MHepUWU. 1.3. Mmysnbc
CHICTeMbI MaTepyabHBIX Touek. PaboTa, KMHeTUYecKasi ¥ TIOTeHI[Ua/TbHast
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'5Heprusi. 3aKOHBI COXPaHEHHs MMITy/bca ¥ SHepruu. 1.4. [JuHaMuKa
MOCTYIATe/IbHOIO U BpalllaTe/IbHOIO JABWKEHUS TBePLOro TeJla.

2.1. YpaBHeHue COCTOSIHUS U/leajlbHOTO ra3a — ypaBHeHHe MeH/ieeeBa-
KnaneiipoHa. OCHOBHOe ypaBHEHUE MOJEKY/ISIPHO—KUHETHUYEeCKOU TeOpHH.

Pazpen 2. o
MoteKy/pHas MoieKy/sipHO-KUHeTUUeCKUM CMBICII [JaB/IeHUs U TeMIleparypsl. 2.2.
2 F—— Pacnpenenenve MakcBesisia MoJieKys ra3a no ckopoctsam. CpezHue 8
CKopocTH MosieKysn. PacripesienieHre bonbliMaHa MO/IeKy/ B CUIIOBOM
TepMOJMHaMUKa.
TOTeHIMaIbHOM TT0J1e. BapomeTpuueckas dopmysia. 2.3. I u Il Hauanma
TepMmoarHaMuKu. KIT/I qukInyeckux rnpoueccos. 2.4. DHTPOMNus
Bcero 3a 2 cemecTp 17
3.1. 3akoH Kynona.HarnpsokeHHOCTB 3/1eKTpOCTaTU4YeCKUX 1o . [Ipunnmn
cynepnio3unuu. 3.2. Teopema I"aycca f/1s1 BeKTOpa HaNps>KEHHOCTH
3/1eKTPOCTaTUYeCKOro MoJisi B BakyyMe. [loTeHI1asn 3/1eKTpOCTaTuieCcKoro
T10J151, CBSI3b MEXK/y HANpPSDKeHHOCTBIO U IoTeHLanoM. 3.3. KongeHcartopsl.
Pabota u 3Heprus 3/eKTpuueckoro moJs. 3.4. 3akoH buo-Casapa-Jlariaca B
Pazpen 3. BakyyMe. [IpuHIuI cyneprnio3unuu. TeopemMa 0 LIMPKY/IALUN BEKTOPa
3 |O/eKTpUuecTBO [MarHUTHOM MHAYKLMH. 3.5. Cuia JlopeHuja. /[IBrkeHue 3apsoKeHHON 14
Y MarHeTus3M. |4acCTHUL{bl B OJHOPOZHOM MarHUTHOM MoJie. Cuna Ammepa. [ToTok
MarHUTHOW MHAYKLUU. PaboTa rpy ABM>KeHUY TIPOBOJHUKA C TOKOM B
MarHuTHOM moJie. 3.6. J/eKTpoMarHiTHas UHAYKLUs. SB/eHye
CaMOWH/AYKLMY, TOKU IIPY 3aMbIKAHUM U Pa3MbIKaHWUH Lield. JHeprus
MarHMTHOTO 10JIs1. 3.7 DJIeKTPUYeCKOe U MarHUTHOE T10J1e B BellleCTBe.
YpaBHeHust MakcBesia
Pasnen 4.
4 Pasgen 4. 3ansatue 4.1. CBoOO/IHbIE, 3aTyXalOIIHe U BBIHYXK/IeHHbIE MEXaHUUECKUe U 3
dusuka 3/1eKTPOMarHUTHbIE KOJie0aHMs.
KoslebaHui.
Bcero 3a 3 cemectp 17
522252 g 5.1 Ynpyrue 1 3/1eKTpOMarHMTHbIe BOJHBL. 5.2 MHTepdepeHLys 1
5 BOJHOBLIE TMoJIsIpY3aLivsl CBeTOBBIX BOJH. 5.3 Judpakuys PpeHens, AudpakiiioHHas 6
peleTKa, XapakTepUCTHUKH CIIeKTPabHBIX TIPHOOPOB.
TIPOLECCHI.
Paspen 6. 6.1 T3akoHsb! TeryioBoro usnayuenue. 6.2 Keanrosas onrvka. @oToHsI. 6.3
6 Paspen 6. AtomHble criekTpel. Teopust bopa crpoenus aroma. 6.4 ITpuHLn 1
KBanroBas HeornpesieieHHOCTU. Bonuel e Bpoiins. 6.5 BonHoBast GyHKLS.
¢u3vKa. Ypasrenue Illpeaunrepa.
Bcero 3a 4 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Homep 1 Oo0nemMm,
Ne |HamMeHOBaHue
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/n paspena
AUCIUIITUHBI Hacos
Bsognas JIP 110 Teopyy OL[€HKU NOIPEIIHOCTU U3MepeHus. Jlanee CTyeHT
BbITIoNHSeT 2 JIP B COOTBETCTBUM C UHIUBUAYA/ILHBIM TPapUKOM
BBITIOJTHEHUsI 1abopaTopHbIX paboT B 1labopatopry "MeXaHUKH U
MOJeKy/sIpHOH (hu3uKku" , U3 crvcka: maboparopHasi pabora Ne2./3yueHue
PaBHOYCKOPEHHOTO JIBWKeHUs Ha MaliiHe ATByza. JlaboparopHasi pabora
Ne3.OmnpezeneHve Ko duiieHTa TpeHus KaueHus. JlaboparopHast pabora
Paszen 1. Ne4. VccnenoBadue LEHTPaILHOTO yAapa mapoB. JlabopatopHast paboTa
No5. OmipejiesieHye YCKOpeHUsT CBOOO/JHOTO Tia/[eHUsI TIPU TTOMOIIIN
¢dusnyeckue
1 OCHOBLI MaTeMaTH4eCckoro ¥ 060pOTHOr0 MasiTHUKOB. JlabopatopHasi pabota Ne6. 11
MEXAHVKIL WccnepoBanye 3akOHOB JMHAMUKU BpalllaTe/TbHOTO [JBM)KEHUS TBepZ0ro
Tena. JlaboparopHas pabora Ne7. OnipesiesieHrie MOMEHTA UHEPIUH
MasiTHMKa Makceesuia. JTaboparopHast pabota Ne8. OnpeiesieHrie MOMEHTa
VHEePLUY TBePABIX TeJI C IIOMOIIIBI0 KPYTUIBHBIX KosieOaHuii. JlabopaTropHast
pabota Ne9. OnpeiesieHre MOJy/Ist KDyUeHHs] HATH U MOMEHTA UHEPIIUU
CHCTEeMBI, COBepIIaloIleii KpyTHibHbIe Kosiebanus. JlabopaTopHasi paboTa
Ne10. OmnpegeneHrie CKOpOCTH MOHTa>KHOTO MAaTPOHA C MOMOLLBIO
OanTMCTHUeCKOTO KPYTUILHOTO MasiTHUKA.
2 |Pa3sgen 2. cTyzeHT BbInosHseT 1 JIP B COOTBETCTBUM C UHAUBUAYA/IBHBIM IPaQUKOM 6
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MonekynspHas
¢u3vka u
TepMOAUHAMUKA.

BBITIOJTHEHUS Ta00paTOpHBIX paboT B laboparopuu "MexaHUKH U
MoJIeKy/IsIpHOU pu3uku' , JlabopatopHasi pabota Nel. OnpeseneHvie
YHHBepCa/bHOM ra30BOW MOCTOSIHHOW MeTOZOM OTKayku. JlaboparopHast
pabota Ne2. Onpeneneruve otHouIenusi (Cp/ Cv) MeTOZOM 3ByKOBBIX
cTosiurx BoJiH. JlaboparopHast pabota Ne3. Onpenenenue otHoienus (Cp/
Cv) metogom Knemana u [Tesopma. JlaboparopHast pabora Ned.
Onpepnenenuve otHoienus (Cp/ Cv) metogom Kiemana u [e3opma c
nomorbio ycraHoBKH PITT1-6H. JlaboparopHas pabota Neb5. V3yueHue
TEIIOBBIX MAILIH Ha npumepe zBuraresisi CtupsHra. JlaboparopHast
pabora Ne 6. OnipesienieHrie KO3(QQULIMEHTA BI3KOCTH KUAKOCTH.
JlabopatopHasi paboTa Ne7. OnpesieneHue Ko3pduieHTa BA3KOCTH
BO3/lyXa KalwiIsIpHbIM MeTozioM. JlaboparopHast pabora Ne8. Oripesienienue
TEIJIOTPOBOJHOCTH BO3/yXa.

Bcero 3a 2 cemecTp
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Pasgen 3.
DJIEKTPAYECTBO
Y MarHeTU3M.

BBOAHas1 JIP - snekTpon3mepuresibHble IpUO0OpbL. CTYZEeHT BLIMOMHSIOT 2
paboTHI U3 TIepeurcieHHBIX, B COOTBETCTBUYU C MHAVUBUAYAIBLHBIM IpavKoM
BBITOJ/IHEHUS J1Ta00paTOpHBIX paboT B 1abopaTtopuu "ONeKTPo MarHeTu3ma':
W3 nabopaTopHOro npakThkKyma "3nekTpuuectBo" JlabopaTopHasi paboTa
Nel. M3yueHune 371eKTpOCTaTUYECKOTO M0/I1 METOOM MOZeUPOBaHMUs.
JIaboparopHast pabora Ne2. 3akoHsl Kupxrocga. JlabopatopHast pabota Ne3.
WccnepoBanye 3aBUCMMOCTH Hos1e3HOM MoHOCTH, KIT/] McTouHnKa TokKa 1
CW/IBbI TOKA B IIeNU OT Harpy3Ku. JlabopaTtopHasi paboTa Ne5. M3yueHue
TIPOLIeCCOB 3apsi/ia ¥ pa3psifia KoHAeHcaTopoB. JlaboparopHast pabota Ne6.
V3yuyeHue CBOWCTB CETHETO3/IEKTPUKA. VI3 1abopaTOpHOTO MpaKTHUKyMa
"DnekrpoMarnetusm" JlaboparopHast pabora Nel. Vi3MepeHHe MarHUTHOIO
niosisi 3emnu. JlaboparopHast pabora Ne2. OmpefiesieHre HaNPSDKEHHOCTH
MarHUTHOTO T0JIS1 B TOUKaX OCH KpyroBoro Toka. JlabopatopHast paboTta
Ne3. M3yueHrie MarHUTHOTO T0JIS COJIEHOU/IA C TMOMOLLBIO aTurKa XoJi/a.
JlaboparopHasi paboTa Ned. VicciienoBaHve MeT/iv TUCTepe3unca
tdheppomMarHeTuka. JlaboparopHasi pabota Ne5. Omnpe/ie/ieHle B3aUMHOM
WH/IYKTUBHOCTH JIByX KOHTYPOB. JlabopatopHas pabota Ne6. 3yueHue
SIB/IEHUSI B3aUMHOW UHAYKLIUU.

13

Pazgen 4.
Pazgen 4.
dusuka
Ko/Ie0aHUH.

CtyzneHT BLIMOMHSIOT 1 paboTy , B COOTBETCTBUM C MHAUBUAYATBHBIM
rpacd1KOM BBINOJIHEHHs 1ab0paTopHBIX paboT B 1abopaTopuun
"3nekTpoMarHeTusma'’, M3 1abopaTopHOro NMpakTHKyMa " 3eKTpuyecTBo”
JlabopatopHasi paboTa Ned. OrnipeiesieHue TUITEKTPUUECKIX
TIPOHULIAEMOCTel >KUJKOCTEH U MOSPU3yeMOCTH HEMOISIPHOW MOJIEKY/TbI
pe30HaHCHBIM MeTofoM. JlTabopatopHast pabota Ne7 V3yueHue
BBIHY>K/IEHHBIX Kojie0aHMH B Kojie0aTe/IlbHOM KOHTYPe.

Bcero 3a 3 cemectp
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Pazgen 5.
Pazgen 5.
BonHoBBIE
TMPOLIeCChI.

BBopHast JIP - ontuueckuie npubopsl. lanee CTyAeHT BBITIOMHSIOT 2 paboThl
, B COOTBETCTBUH C UHAWBUAYAIBHBIM I'Pa(UKOM BLHITIOTHEHHUS
JlabopaTopHeIX paboT B maboparopuu "Ontuku", u3 crimcka: JIP Nel
N3mepeHue nokasateseil npesomienus xxuaxkocteil. JIP Ne2 OnipesieneHuve
JTUHBI CBETOBOM BOJIHBI TIPY TIOMOIIM OUMpH3MblL. JIP Ne3 M3MepeHust ¢
TIOMOIIbI0 HHTep(depeHIMoHHbIX Kostel] HeroToHa. JIP Ne4 [Tudpakius Ha
YIOPSII0UEeHHOM 1 XaOTU4YeCKOM MHOXKeCTBax NMpensaTCTBUM. JIP Ne5
Indpaxuus dpayHrodepa Ha ATMHHON NPSIMOYTOMbHOM 1wjesin. JIP Ne6
N3yueHue CBOMCTB OTpakaTe/ibHOM AU(paKLIMOHHON pelleTKU U
oripefiesieHHe C ee TIOMOIIIbIO IJTUHBI CBeTOBOM BOJIHEL. JIP No7
OrnpefienieHre KOHLIEHTPAL[MM pacTBOpa MpY MOMOLLU 10Ty TEHEBOrO
caxapumetpa. JIP Ne8 M3yuenue 3akoHOB nossipu3anuu ceeta. JIP No9
N3yuenue gucrnepcuu ceeta

10

Pazgen 6.
Pazgen 6.
KganToBas
(hu3mKa.

CtyzneHT BLIMOMHSIOT 1 paboTy , B COOTBETCTBUM C MHAUBUAYATBHBIM
rpadrKOM BBINOJIHEHHs 1ab0paTopHbIX paboT B 1aboparopuu "ONTUKK', U3
crmmcka: JIP Nel V3yuyeHue CrieKTpoB UCITyCKaHus U noroijeHust. JIP Ne2
V3yyeHue criekTpa aToMa BOJOPO/a 1 OTpefiesieHre TIOCTOsIHHOW Puzbepra.
JIP Ne3 WccnenoBaHue CIEKTPOB UHEPTHBIX ra30B.

Bcero 3a 4 cemectp
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3.4. CamocrosnTenbHas padora crygenra (CPC)
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Ne Homep u Copep)xaHue yueOHOro 3afaHust Oo0nemMm,
n/n | HauMeHOBaHHe 4acoB
pasjena
JUCLIUIUTUHBI
BeIrosiHeHWe BBO/IHOM abopaTopHoii paboTel. IToroToBKa K
Pazgen 1.
disaeckue sabopatopHeiM paboram Nel, 2. OdopmiieHre OTUETOB T10 JTAOOPaTOPHBIM
1 paboram. IToaroToBka K 3aiuTe 1ab0paTopHBIX paboT. BhimonHeHue 40
OCHOBBI
MEXAHVKIL Homamnero 3aganus Nel. TTogrotoBka Kk Tectam Nel,Ne2. [Toaroroeka K
JTUAarHOCTUYEeCKUM paboTram Nel,No2.
Paspen 2. IMoaroToBka K mabopatopHoii pabote Ned. OdopmiieHHe OTYETOB TI0
) MonekysasipHasi |1abopaTopHoti pabote. [ToAroToBKa K KOJUIOKBUYMY I10 J1aOOpaTOPHOM 36
busmka u paborte. ITogroroBka K Tecty Ne3. TTOATOTOBKA K MPAKTHUECKUM 3aHITHSIM
TepMoAUHaMUKa. 1o TeMaM Ne 6,7,8. BeinonHenue [JomartHero 3aganus No 2.
Bcero 3a 2 cemecTp 76
IMoaroToeka k JIP1,2. Odbopmnenue otuetos 110 JIP. [ToaroroBka K
Pazpen 3. KOJUIOKBHUYMY T10 jlabopatopHbiM paboTam. IToaroroeka kK tectam Nel,2
3  |9nektpuuectBo ([ToaroroBka K I13 nmo Temam 3.1-2-3. BeinonHeHue JloMalliHero 3aiaHust 50
u MarHetu3M.  [Nel. ITogroroBka k Tecty Ne 3. ITogroroBka n3 rno remam 3.4-5-6-7.
BeinosiHenue Jlomarisero 3aganus Ne2.
Pazgen 4. IToaroroeka K JIP 3,4. OdopmiieHre 0TUETOB I10 1ab0paTOpHbIM paboTam.
4 Paspgen 4. IMToAroToOBKa K KOJIJIOKBUYMY TI0 JlabopaTtopHeIM pabotam. TToAroToBKa K 26
dusuka MPaKTUYeCKOMY 3aHATHIO IO TeMe 4.1. BeInosiHeHue 2-01 4acTu
KosebaHui. Homarnero 3aganus Ne2.
Bcero 3a 3 cemecTp 76
Pa3pen 5.
5 Pazgen 5. IMoaroroBka k JIP1,2. Odopmnenue otuetos 1o 2-M JIP. ITogroroBka K 3
BonHOBBIE KOJIJIOKBUYMY TIO jlabopaTtopHbIM paboTam. TToarotoBka K Tecty Nel,2.
MPOLIeCCHI.
Pazgen 6.
6 Pasgen 6. IToaroroBka K jip 3. OdopmieHue oTueTa 10 J1abopaTtopHoii pabore. 1
KsanroBas ITogroroska K Tecty Ne3.
¢busmka.
Bcero 3a 4 cemecTp 4
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1234 5 6 (78 9 10(11|12/13(14 15 16|17
Tect, OTu. 110 A3, Tect, OTu. 110 A3, Otu. no JIP,
2 JIP AP JIP AP Tect AP
Tect, OTu. 110 3, Otu. no JIP, 3, Otu. no JIP,
3 JIP AP Tect AP Tect AP
Tect, OTu. 110 3, Otu. no JIP, 3, Otu. no JIP,
4 JIP AP Tect AP Tect AP|3au.

‘YciioBHbIe 0003HAUCHUA:

P — nuarHocTrueckasi paboTa;
Tect — TecT;

Ortu. no JIP — otuet mio JIP;

[3 — nomauHee 3ajaHue;

3ay. — 3auerT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B [JUCKPETHBIE BPEMEeHHbIE HHTePBA/IbI B
crenyromux Gopmax:
e UArHOCTUYECKas pabora;

TeCT;

[ ]
e otuet 1o JIP;
[ ]

JlOMallHee 3a/laHue.

HPOME)KYTO‘IHBH dTTecTalus IIpOBOAUTCA B (l)OpMaXZ

9
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e SK3aMeH;
e 3ayerT.

10 22128



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2
3.
4..
5

6

7

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

. . Bonnosas ontuka. CI16.BI'TY "BOEHMEX" um. [T. ®. YcTrHOBa, 2018, 435 3K3.
. . Mexanuka v mosnekysisipHasi pusvka. CI16.5I'TY "BOEHMEX" um. [I. ®. YcruHosa, 2012, 620 3k3.

. [Tpaktrkym 1o ¢pusuke. CI16.BT'TY "BOEHMEX" um. []. ®. Ycrunosa, 2005, 371. pec.
Cnektpbl atoma. Teopust Bopa. CIT6.BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2006, 959 3K3.
. . OnekrpomarHetusm. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2006, 543 3K3.
.. Onekrpomardetusm. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2009, 423 3K3.
. A. T. ApewkuH, JI. Y. Bacunwesa, C. H. CokosoBa. . OCHOBBI KBAHTOBOM MeXaHWKH Y aTOMHOM (PH3MKH.
CII6.FI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2007, 408 3K3.
A.T. ApeukuH, H. A. ViBaHOoBa, FO. H. Jla3apeBa. . 3neMeHTHI Cliel{iaJbHOM TeEOPUH OTHOCUTENbHOCTH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 464 3K3.
A. JI. 3arpebun, M. I. Jleanes, T. A. I1aBnoBa. . Mar"etusm. CII6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2007, 426 5k3.
A. JI. 3arpe6uH, M. I. Jlegués, O. C. AnekceeBa. . MonekysisipHasi pr3vKa ¥ TepMOJAMHAMUKA.
CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 371. pec.
. JI. ®énopog, JI. Y. Bacunwera, [. FO. MBaHo.. . KBantoras ontuka. CI16.6I'TY "BOEHMEX" um.
H. @. YcruHoBa, 2021, 175 3Kk3.
. JI. ®émopos, FO. H. JlazapeBa, B. I. CpeauH. . ®usnka. OCHOBBI MOIEKY/ISIPHO-KMHETUYECKOU TeOprHr
u TepmoarHamMuki. CI16. BT TY "BOEHMEX" um. [I. ®. YctuHosa, 2017, 152 3Ks3.
. J1. ®énopos, FO. H. Jla3apesa, B. I. CpeguH. . ®usnka. dnekrpruectso. CI16.5T'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2018, 128 3ks.
0. JI. ®énopog, FO. H. Jlazapesa, B. I'. CpeauH. . ®usuka. Marsetusm. CI16.5FT'TY "BOEHMEX" um.
. @. YcruHoBa, 2019, 222 3k3.
. JI. ®énopoe, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Konebanus. CI16.5T'TY "BOEHMEX" um. /1.
®. Yctunosa, 2020, 135 3k3.
. J1. ®énopos, FO. H. Jla3apeBa, B. I. CpeguH. . ®usuka. Bonxel. CI16.5I'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2021, 122 3K3.
. JI. ®énopog, FO. H. Jlazapesa, B. I'. CpeauH. . ®u3uka. Mexanuka. CI16.6T'TY "BOEHMEX" um. /].
®. YctuHona, 2016, 116 sk3.
. FO. WraHos, JI. . Bacunbera. . [lucriepcusi, MoI/oIeHre CBeTa U MoJeKy/sipHast pedpakifusi.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHogsa, 2018, 50 3K3.
[. ¥O. VBaHoB, T. H. Kus3eBa, 0. H. JIazapeBa. . BBezieHre B MaTeMaTHuecKyto 00paboTKy pe3y/nbTaToB
skcriepumenTa. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 444 3k3.
. }O. VBaHoB, FO. H. JlazapeBa. . Marematrdeckasi 00paboTKa pe3y/ibTaToOB U3MepeHHi B IIpUMepax.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2019, 247 3K3.
E. I. BopoauHa. . DjieMeHThbI TEOPUH TI0JISI B 3/IEKTPOCTATHKE U 31eKTpomarHetusme. CIT0.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2014, 477 5K3.
E.T. Bopoauna, A. H. CrapyxuH. . KBantoBasi Mexanuka. CI16.FT'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2012, 311. pec.
E. T Bopoguna, A. H. CrapyxuH. . Konebanus u Bossel. CII6.BT'TY "BOEHMEX" um. [I. ®. YcTHrHOBa,
2011, sn. pec.
W. B. CagesnbeB. Kypc o6iieti ¢husuku. T. 1 Mexanuka. MonekynsipHas ¢usuka. BI'TY "BOEHMEX"
uMm. [1. ®. YcruHoa, 2007, 291 k3.
N. B. CaBesnbeB. Kypc obimelt puzvku. T. 2 DneKTpudecTBo U MarHeTusM. Bosubl. Ontuka. CT10.BT'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2007, 279 3K3.
N. B. Cagesnbes. Kypc obmieii dusvku. T. 3 KeanTtoBas ¢usnka. AtromHas gusmka. Ousmka TBEPOr0O
Tesia. PU3MKa aTOMHOTO siipa ¥ AieMeHTapHbIX yactul. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBA,
2007, 292 >k3.
W. E. Wpopos. . 3agauu o obuen ¢usvke. CII6.: JTans, 2007, 683 3k3.
N. K. Hekpacos. . OCHOBbI (hPM3UKH aTOMHOTO s/ipa U 37ieMeHTapHbIX yacturl. CI16.5T'TY "BOEHMEX"
uM. [1. @. YcruHosa, 2010, 469 3ks.
JI. Y. Bacuneesa, b. C. T'ybanos, T. B. ViBaHoBa. . MeTogpb! peliienus 3ajau mo ontuke. CI16.BT'TY
"BOEHMEX" um. . ®. YctuHosa, 2008, 1. pec.
JI. 1. Bacunbera, H. A. MBaHoBa, . JI. ®énopos. . Mexanuka. CI16.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2010, 31. pec.
JI. 1. Bacuneera, H. A. MeanoBa, T. H. KasizeBa. . DyieKTpoMarHuTHOe moJie B Beirjectse. CIT0.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2017, 400 3K3.
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32. JI. . BacunbeBa, H. A. MBanoBa, FO. H. JlazapeBa. . CTatuctuueckue pacripefiesieHus: B PU3MKe.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2015, 371. pec.

33. M. I. Jlegnes, A. JI. 3arpe6un, A. A. KoscaHoga. . [ToctostHHBIH 3/mekTpryeckui Tok. CI16. BT TY
"BOEHMEX" um. A. ®. YctuHosa, 2013, 1. pec.

5.2. [ononHuTe/bHAas IMTeparypa 1o AUCLUILIVHE:

1. 1. E. Upomoe. KeanTtoBasi ¢pusnka. OcHoBHbIe 3ak0HbI. M.: BUHOM. JlaGopaTopus 3HaHui, 2007, 3 3K3.
5.3. Ilepuoguueckue U3gaHus:

1. EcTrecTBeHHbIe U TeXHUUECKHE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIUTUIAHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®yupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YCTHHOBA;

3. https://urait.ru/ — I'nmaBHas — O6pa3oBarenbHast iatdopma FOpaliT. [I1s1 By30B U CCy30B..

CoepeMeHHbIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubmoreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHbOPMaILIMOHHBIN TIOPTal TEXHUYECKOTO peryaupoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TTporpamMMHoe obecrieueHe:

1. Mozila Firefox;
2. WinDjView.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas JOCKa;

2. AyIMTOpUS C YMC/IOM TI0CAJI0UHBIX MECT HE MEHbIIIe KOJIMUeCTBa 00yUaroIIXCs;
3. Mozila Firefox;

4. WinDjView.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKM 17151 TIpOBeZieHMsT 1Tab0OpaTOPHBINAX paboT 10 «MexaHWKa, MOJIeKy/IsipHas (pr3nKa»;
2. YcraHOBKa /17151 1ab0paTOpHBIX paboT 1o "O/eKTpU4YeCcTBO U MarHeTU3M";
3. YcraHoBKa Jyis1 1abopaTtopHbIX pabot no "BonHoBast 1 KBaHTOBasi ONTHKA'.

6.4. Ilpouee:
1. pabouee MecTo npernojaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYIOM B VIHTepHeT;

2. pa6que MeCTa CTyJeHTOB, OCHAllleHHbI€ KOMITbIOTEDAMU C AOCTYIIOM B I/IHTEPHET, rpegHd3HaUYe€HHbIe

[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa ®U3UKA  saBnseTcs JUCHUILUIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
MOATOTOBKM TI0 HampaeieHuto 24.05.06 Cucmembl ynpasaeHusi semamenbHbIMU annapamamu. ycuuriivHa
peamm3yeTcst Ha ¢akynbrete O EcrectBenHoHayunbiii BI'TY "BOEHMEX" um. [I.®. YcruHora Kadeapoit O4
OU3NKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL  TPUMEHSITH  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOro aHa/iu3a W MOJeMPOBaHUs, TeOPeTHUeCKOr0 W SKCIepUMEeHTaTbHOTO WCC/IeIOBaHUS ISt
pellieHNs MH)KeHePHBIX 3a/1ad TTpodheCCUOHATLHOU AesITeTbHOCTH.

Copiep>KaHue JUCLIUITIMHBI OXBaTbIBaeT KPYT' BOITPOCOB, CBSI3aHHBIX C U3yueHHeM (yH/jaMeHTa/IbHbIX TIOHATHH,
3aKOHOB U TEOPWM KJIAaCCHMYeCKOH M COBPeMEeHHON (M3VKU 10 OCHOBHBIM pasfienam: (u3nvecKre OCHOBBI
MeXaHHKH, 37IeKTPUUeCTBa U MarHeTH3Ma, /1eKTPOJMHAMUKY, (pH3MKK KoieOaHWH M BOJIH, ONITHKH, KBAHTOBOM
(U3MKH, aTOMHOM U silepHON (U3UKU.

[TporpamMmoii JUCIUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIVie BUABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
e TECT;
e oruet 1o JIP;
e JIOMalllHee 3aJjaHue.

IIpomexxyTouHas arTecramusi [IPOBOJUTCS B (hopMax:
* 3K3aMeH;
* 3aueT.

OO6m1as TPyAOEMKOCTh OCBOEHHSI AMCHMIUIMHBI coctaiseT 10 3.e., 360 u. TIporpamMmoi JUCIUTJIHHEL

Mpe/[yCMOTpPeHBI JIeKIMoHHbIe 3aHsaTus (102 u.), mpaktrueckue 3aHaTHs (51 4.), 1ab0paTOpHBINA MPAaKTHKYM
(51 u.), camocTosiTesbHast pabota cTygeHTa (156 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

DPU3UKA

Tpyn0eMKOCTb OCBOEHUS JUCLIMILIMHEI cocTaageT 360 4., u3 Hux 204 4. ayJUTOPHBIX 3aHATUH, U 156

Y., OTBEJIEHHbIX Ha CaMOCTOSITe/IbHYIO paboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. pusnueckre 0CHOBbI MeXaHHKH.

N. E. Ypogos. . 3aauu 1o oo11jei
¢usuke: CI16.: Jlanb, 2007 (1)

JI. Y. Bacunwesa, H. A. NBaHoBa, /.
JI. ®énopos. . Mexanuka: CITI6.BI'TY
"BOEHMEX" um. [l. ®@. YcTuHoBa,
2010 (Bce)

. JI. ®énopos, FO. H. Jla3apesa, B. T.
CpepuH. . dusuka. MexaHuvka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2016 (5-9)

N. B. CaBenbeB. Kypc obieit husuku.
T. 1 Mexanuka. MoiekyssipHast
¢usvka: BI'TY "BOEHMEX" um. /1.
®. YctunHora, 2007 (5-10)

A.T. Apewkun, H. A. BaHoBa, 1O.
H. Jla3zapeBa. . 1eMeHTbI
CrieLjuaJbHOM TeOpUU
otHocuTenbHoCTH: CII6.BTTY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2013 (Bce)

. FO. Ueanos, FO. H. Jlazapega. .
Maremarnueckast 06paboTka
pe3y/ibTaToB U3MepPeHHi B IpUMepax:
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHoBa, 2019 (Bce)

. MexaHuKa 1 MoneKy/sipHasi pU3MKa:
CII6.BI'TY "BOEHMEX" um. 1I. ®.
YctuHoBa, 2012 (Bce)

. FO. Banos, T. H. Kusizesa, FO. H.
Jlasapesa. . Beesienue B
MareMaTHuecKyr 00paboTKy
pe3y/IbTaToB KCIepUMeHTa:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2018 (Bce)

BeImonHeHre BBOZHOM 1ab0paToOpHOi paboTHL.
[MoxgroroBka K iabopatopHbiM paboram Nel, 2.
OdopmiieHre 0TUETOB 110 J1aO0OpPaTOPHBIM paboTam.
IToaroroBKa K 3alure 1ab0paTopHBIX PaboT.
Brinonnenue domaiiiHero 3aganus Nel. [ToarotoBka K
TectaM Nel,No2. [TogroroBka K JarHOCTUYE CKUM
paboram Nel,No2.

40

Wroro no pa3geny 1

40

Pazgen 2. MonekynsapHas ¢pu3uKa 1 TepMOAUHAMHUKA.

IToaroroBka K jjabopatopHoi pabore Ned. . JI. ®énopos, FO. H. Jlazapeea, B. T
OdopmieHne 0TUETOR M0 1abopaTopHol pabore. CpeayH. . ®u3vka. OCHOBBI
IToAroToBKa K KOIJIOKBUYMY TI0 J1abOpaTopHOM MOJIEKY/ISIPHO-KUHETUYE CKOW TeOPUU
pabore. TTogroroeka k tecty Ne3. IToaroroBka K u TepmoauHamuku: CI16.BI'TY

36

"BOEHMEX" um. 1. ®. YcTHHOBa,
15
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MpaKTHUYeCKUM 3aHATUSIM 10 TeMaM Ne 6,7,8.
BeinosiHenue [lomariHero 3azanus No 2.

2017 (Bce)

. FO. Usanos, T. H. Kusasesa, 0. H.
Jla3zapeBa. . Benenue B

MareMaThu4yecKyro 06paboTKy

pe3y/IbTaToB KCIepUMeHTa:

CII6.BI'TY "BOEHMEX" um. [I. @.

YctrHoBa, 2018 (Bce)

A. JI. 3arpebun, M. I. Jlenués, O. C.
AnekceeBa. . MonekynsipHast GU3MKa 1
TepmozuHamuKa: CI16.BI'TY
"BOEHMEX" um. [1. ®. YcTuHOBa,
2007 (Bce)

W. E. Npogos. . 3agaun 1o oo1ei
¢usuke: CI16.: Jlanb, 2007 (6)

. MexaHuka 1 MosieKy/isipHast pU3HMKa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2012 (Bce)

JI. 1. BacunweBa, H. A. IBaHoBa, 0.

H. J/TazapeBa. . CTaTuctrueckue

pacripeznenenvs B ¢pusmke: CI16.BI'TY

"BOEHMEX" um. [I. ®. YcTHHOBa,
2015 (Bce)

W. B. CaBenbeB. Kypc obmieit ¢pusuku.
T. 1 Mexanuka. MosiekynsipHasi
¢usvka: BI'TY "BOEHMEX" um. [I.
®. YcrunHoBa, 2007 (10-16)

. FO. Usanos, FO. H. Jlazapesa. .
Maremaruueckast 06paboTka
pe3y/bTaToB U3MepeHHi B puMepax:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (Bce)

Wtoro no pa3geny 2

36

Pa3gen 3. J1eKTpHuecTBO U MarHeTHU3M.

IToxaroroBka K JIP1,2. Odbopmnenue otuetos 110 JIP.
IToAroToOBKa K KOIJIOKBUYMY TI0 /TaOOpaTOPHLIM
paboram. ITogroroeka k Tectam Nel,? TTogroroeka k
13 o Temam 3.1-2-3. BeimosiHeHue [JomailiHero
3aganus Nel. [ToaroroBka K Tecty Ne 3. ITogroroBka
n3 no TeMam 3.4-5-6-7. BoinosiHeHWe [JomaliHero
3aganus Ne2.

16

A.JI. 3arpebun, M. I'. Jleanes, T. A.

IMaBnoBa. . Maruetusm: CIT6.BT'TY

"BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (Bce)

W. B. CaBenbeB. Kypc obmieit ¢pusuku.
T. 2 DyieKTpUUeCTBO U MarHeTU3M.
Bosnuel. Ontuka: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2007 (1-10)

JI. 1. BacunseBa, H. A. IBaHoBa, T.
H. Kusi3eBa. . DyieKTpoMarHuTHoe
nosie B BemjectBe: CIT0.BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2017 (Bce)

E. T. Bopoguna. . 3/ieMeHThI TeOpUU
TI0JIsI B 37IEKTPOCTaTUKe U
anektpomarHetusme: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2014 (Bce)

N. E. Upogos. . 3as1auu 1o obrieit
¢usuke: CI16.: Jlanb, 2007 (2)

. Dnekrpomarretusm: CI16.6T'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,

2006 (Bce)

. JI. ®énopos, FO. H. Jla3apeBa, B. I.
CpepyH. . dusvka. Maruetusm:
CII6.BI'TY "BOEHMEX" um. . @.
YctrHoBa, 2019 (Bce)
. JI. ®énopos, FO. H. Jla3apeBa, B. T.

CpenuH. . ®usrKa. JIeKTpU4eCcTBO:

50
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CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2018 (Bce)

. [TpakTukym 1o ¢usvke: CI16. BT TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2005 (Bce)

. DnektpomarHetusm: CI16.BT'TY
"BOEHMEX" nm. 1. ®. YcTHHOBA,
2009 (Bce)

M. T. Jlennes, A. J1. 3arpebuH, A. A.
Korsncanoga. . ITocTosiHHBIM
snekTpuueckuii Tok: CII6.BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2013 (Bce)

Wroro no pa3geny 3

50

Pazpen 4. Pa3gen 4.

dusuKa Koje0aHuu.

IMoaroroeka k JIP 3,4. OdopmieHre 0TUETOB T10
yabopaTopHbIM pabotam. IToArOTOBKA K KOJIZIOKBUYMY
110 1abopaTtopHbIM paboTtam. IToAroroBka K
NPaKTUYeCKOMY 3aHATUIO 110 Teme 4.1. BeinonHenue
2-oi1 yactu JJomaiiiHero 3agaHusi Ne2.

N. B. CaBenbeB. Kypc obieit hpusuku.
T. 2 OnekTpuuecTBO U MarHeTUsM.
Bonnel. Ontuka: CIT16. BT TY

"BOEHMEX" um. 1. ®. YcTHHOBa,
2007 (13)

E. T. bopoguHa, A. H. CTtapyxuH. .

Konebanus v BonHbl: CI16.BTTY

"BOEHMEX" um. [l. ®. YcTuHoOBa,
2011 (1)

. JI. ®énopos, FO. H. Jla3apeBa, B. T.
CpemuH. . dusuka. Konebanust:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2020 (Bce)

. OnekrpomarHetusm: CIT16.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2009 (Bce)

W. E. Vpopos. . 3aauu 1o oo1je
¢usuke: CII6.: JIans, 2007 (3)

26

Uroro no pa3peny 4

26

Paspgen 5. Pa3pen 5. BosiHOBBIe mponeccsl.

IMoaroroBka k JIP1,2. OdbopmieHre OTUETOB I10 2-M
JIP. TTo/irOTOBKA K KOJUIOKBUYMY T10 JTaD0OPaTOpHBIM
paboram. IToaroroBka K Tecty Nel,2.

W. E. Wpogos. . 3aauu 1o oo1ei
¢usuke: CI16.: JTanb, 2007 (3,4)

. Bonnoeast onrtuka: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2018 (Bce)

E. T. bopoguHa, A. H. CTtapyxuH. .
Konebanus v BonHbl: CI16.BTTY
"BOEHMEX" nm. 1. ®. YcTHHOBA,
2011 (2)

U. B. CaenbeB. Kypc obuieli ¢pusmkm.
T. 2 DeKTpUUeCTBO U MarHeTU3M.
Bonnel. Ontuka: CIT6.BTTY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2007 (14-15)

0. JI. ®énopos, 0. H. Jlasapesa, B. I
CpepuH. . ®usvka. BoyHsL:
CII6.FI'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2021 (Bce)

JI. 1. Bacusbera, b. C. I'ybanog, T. B.
NBaHoBa. . MeTogp! pellieHus 3a7ad
o ontvike: CI16.BT'TY "BOEHMEX"
uM. 1. ®. Ycrunosa, 2008 (1-5)

. FO. Usanos, JI. Y. Bacunbesa. .
Jucnepcys, MoOmIoLeHue cBeTa 1
MOJIeKy/IsipHasi pedpakiiys:
CII6.BI'TY "BOEHMEX" um. [I. @.

YctrHoBa, 2018 (Bce)

17
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Wroro no pasgeny 5

Pa3pen 6. Pa3gen 6. KBanToBas ¢u3uka.

IMoaroroeka K 1p 3. OdopmieHue oTueTa o
naboparopHoii pabore. ITogroroeka kK Tecty Ne3.

W. E. Ypogos. . 3ajjaum 1o oo11jeit
tusuke: CII6.: JTans, 2007 (5,6)

. Cniektpsbl atoma. Teopust bopa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2006 (Bce)

E.T. Bopoguna, A. H. CrapyxuH. .
KeanroBast mexanuka: CIT16. BT TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2012 (Bce)

W. E. Vpopos. KBanToBasi hu3uka.
OcHoBHble 3akoHBI: M.: BMHOM.
JTaboparopus 3Hauui, 2007 (Bce)
N. K. Hekpacos. . OcHOBBI (pri3UKH
aTOMHOTO siipa U 3/leMeHTapHbIX
yactui: CI16.BI'TY "BOEHMEX"
vMm. [1. ®. YcrurHosa, 2010 (Bce)
. JI. ®énopos, JI. Y. Bacunvesa, .
FO. VBaHoB. . KBaHTOBag onruka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2021 (Bce)

A.T. Apewkun, JI. . Bacunbesa, C.
H. CokosoBa. . OCHOBBI KBAHTOBO#
MeXaHWKH U aTOMHOU (PH3UKH:
CII6.BI'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2007 (Bce)

JI. 1. Bacweera, b. C. I'ybanog, T. B.
NBaHoBa. . MeTojp1 pellieHus 3a7au
o ontvke: CI16.BT'TY "BOEHMEX"
mMm. [1. ®. Ycrurosa, 2008 (6)

U. B. CaenbeB. Kypc obuieli ¢pusmkm.
T. 3 KBanTtoBasi pu3uka. ATOMHast
¢u3vka. Pu3rka TBEPAOro Tea.
®u3rKa aTOMHOIO sipa U
sneMeHTapHbIX yactuil: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2007 (Bce)

Wroro mo pazzeny 6

18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

® TecCT;
e otuet 1o JIP;
e 3aUeT;

e SK3aMeH;

e SK3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

JomaiHee 3aanne

B cemecTpe nipeyCMOTPEHO BBITIOMIHEHKE ABYX UHWBUYaJbHBIX JOMAIIHUX 3aZaHUM.
HomalliHee 3aziaHue «3auTeHO», ec/M peleHo He meHee 80% 3aau.
BapuaHThI MHJUBHU/yaIbHBIX JOMAIIIHUX 3a/IaHUM TI0 pa3zesiaM Kypca U TpeboBaHus K X 0)OpMIIEHHIO
npezictaBiedbl B YMK auctiuriiiel 1 BeutoykeHsl B DMMOC Moodle BI'TY «BOEHMEX».

Tect

Tectsi ipoBoasTcs B DMMOC Moodle BI'TY «BOEHMEX». Kaxx/iblii BapyuaHT TecTa CO/IeP>KUT OT 6 110
10 3aaHuii, COOTBETCTBYIOIIME TEMaM H3y4aeMOTo pa3/iesa Kypca.
TecT cunTaeTcs CJIAHHBIM, eC/T 00yUarOIIUICs BBIOpas MPaBUIBHBIA BADUAHT OTBETAa He MeHee, ueM B 60%
3a/laHui.
BapuaHTBI TeCTOBBIX 3a/laHHM 110 BCeM paszenaM Kypca npeZcrasieHnsl B YMK anciuniunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHUpOBOYHbIE BaDUAHTHI.

Otyuet no JIP

OtueT no ylaboparopHoii pabore (JIP) ripeacTapssieTcss B pyKOITUCHOM Bu/ie B (hopmare,
TpeyCMOTPeHHOM I11a0sioHoM (11adsioH JIP pa3metrien B8 SVIOC Moodle u B YMK gucUI/IMHbI)
JIP cuvTaeTcsi IPUHSATOM, a CTY/IeHT ToyyaeT 3a Hee OTMeTKY «CIaHO», eCIIU
a) Mpe/iCTaB/IeHHBIA OTUET COIEPIKUT
* CBOZIHBIE TaOJUILIBI C pe3y/IbTaTaMu U3MepeHNUH;
* pacueT 3HaUeHWM NCKOMBIX BeJIMUUH U UX TIOTPEIITHOCTeN C paBU/IbHBIM TTPe/CTaB/IeHeM OKOHUYATeTbHOTO
pe3yJibTara;
* rpadKy B COOTBETCTBUM C TPeOOBaHUSIMU, U3/I0KEHHBIMU B METOIUUeCKUX nocobusix K JIP (TpeboBaHust
rpoay6MMpoBanbl B maboHe otueta JIP);
* aHa/M3 MOJTyUeHHBIX Pe3yJIbTaToB MyTeM CPaBHeHHs MX C TeOpeTUUeCKUMU 3HaueHHsIMU;
* [MMCbMeHHbIe 0TBEThI Ha BCe KOHTPOJIbHBIE BOMPOCH! (KOHTPOJIbHBIE BOIIPOCHI IPUBEIeHbl B METOANUECKUX
yKa3aHUsX K Kaxzaon JIP).
6) nipu 3arrure JIP:
* CTyZIeHT B (hopMe KPaTKOTO COOOIIEHUSI U3JI0XKUII Pe3y/IbTaThl U METO/IUKY TTPOBE/IEHUS SKCIIEPUMEHTA
nanHoi JIP;
* CTY/ZIeHT, B yCTHOM (hopMe, BeDHO OTBETH/I Ha BOTIPOCHI, 3a/laHHbIe TIperofiaBaresieM, U3 Ync/ia KOHTPOIbHBIX
BOIMPOCOB, OTBETHI HA KOTOPbIe 1aHbl B oTueTte 1o JIP.
Ecnu He BBIMOTHEHO XOTS OBl OHO U3 BhIIIE YKa3aHHBIX TPeOOBAHUH K OTUETY WK JJaH HEBEPHBIN OTBET Ha
BOMPOC — OTUET TOAJIEXKUT 0paboTKe UK CTYAEHTY PEKOMEH/[YeTCsI U3YUUTh BOTIPOC, Ha KOTOPBIH OH OTBETU/
HEeBEepHO.

3auet
1715 IpOMEesKyTOUHO# aTTecTalyy, MPOBOJUMOi B popme avddepeHIIPOBaHHOTO 3a4eTa,
WCTIOb3YeTCS UTOTOBBIN TeCT , coepskammuii ot 12 go 15 3aganuii. Tect npoeoautcs B O9MMOC Moodle BT'TY
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«BOEHMEX».

TecT cunTaeTcsi CIAHHBIM, eC/T 00YUarOIHICA BhIOpas MPaBU/IbHBINM BADUAHT OTBETA HE MeHee, ueM B 60%
3a/laHUM.

BapuaHThbI TeCTOBBIX 3a/laHui TipeicTaBieHbl B YMK aucuuriiuiel, a B OMOC Moodle BI'TY « BOEHMEX»
— TPEHUPOBOUHbIE BapUaHTHI.

JK3aMeH

OneHKa BBICTaBISIETCS TIOC/Ie coOecef0BaHuUs CO CTYAEHTOM B COOTBETCTBUM CO CIEYIOLIMMU
KPUTEPUSIMU:
* OLleHKa «OT/IMYHO» BBICTABISIETCS], €C/IM 00yyJaroLMics Aan No/IHbIe, NCUepIIbIBarollje OTBEThI Ha BCe
TeopeTHUeCKHe BOTIPOCHI OHsieTa, TIOMTHOCTBIO ¥ BEPHO PEIL/I paCUeTHYIO 3a/jaqy, MOXKeT OTBETHUTh Ha
JIOTIO/THUTEJTbHBIN BOIIPOC M0 TeMe Kypca.
* OLIeHKa «XOPOLIO» BBICTAB/ISIETCS, €C/IM 00yUaIOIIUICs TPe0CTaBI/I OTBETHI Ha BCe 3HaHUsI B OusieTe, HO
VMMEeRTCs OIMO0YHbIe PACCY>KIEeHUsI.
* OLleHKa «y/IOB/IETBOPUTETbHO» BLICTABJISETCS, €C/TM 00yYaroIIyiicss BEPHO PeIIvI 3aiauy WUId MpeJoCTaBI
OTBeThI Ha TOJILKO Ha 2 TeOpeTUYeCKUX BOIIPOCa.
* OLleHKa «HEeY/|0BIeTBOPUTE/IBHO» BBICTAB/ISITCSI, €C/TH 00yJaroLiiics He TIpejoCTaB/I OTBETOB Ha 3a/laHus
ounera.
BapuaHTBI 3K3aMeHaIMOHHbIX OH/IETOB, a TAaK)Ke CIIMCOK TeOPeTHUeCKHUX BOMPOCOB K 9K3aMeHY MpeZCTaBIeHbI
B YMK puctumniusel, a B D9MOC Moodle BI'TY « BOEHMEX» — TpeHUpPOBOYHbIE BAPUAHTHI

JK3aMeH

OneHKa BBICTaB/IsIeTCS MOC/Ie coOecefloBaHuUs CO CTYEHTOM B COOTBETCTBHM CO C/IEYIOLIMMU
KPUTEPUAMU:
* OLleHKa «OTJIMYHO» BBICTABJISIETCS], €C/T 00YUaroILMICs 1a TIOTHbIe, NCUEePIThIBAIOLLEe OTBETHI Ha BCe
TeopeTHueCcKHe BOIPOCh! O1sieTa, TIOMHOCTBIO U BEPHO PEILU/I pAaCUeTHYIO 3a/jauy, MOXKeT OTBETUTD Ha
JIOTIO/IHHTE/IbHBIH BOIIPOC I10 TeMe Kypca.
* OLleHKa «XOPOIII0» BBICTAB/ISETCS, eC/IM 00yUaroIIMiiCs ITpei0CTaBI/I OTBETHI Ha BCe 3HaHUsI B OusieTe, HO
HMMe0TCs OIIMO0YHbIe PACCY>KIEeHUsI.
* OLleHKa «y/IOB/IeTBOPUTEIBbHO» BLICTABJISETCSI, e/ 00yJaroIriicss BEPHO PeIlI 3aauy WId MpeJoCTaBII
OTBeThI Ha TOJILKO Ha 2 TeopeTUYeCKUX BOIIpOCa.
* OLleHKa «HeY/|0BIeTBOPUTE/IBHO» BbICTAB/ISITCSl, /M 00yyJaroLuiics He IpejOCTaBUI OTBETOB Ha 3a/laHus!
Ounera.
BapHaHThI 5K3aMeHalMOHHbIX OHM/IETOB, a TAaK)Ke CIIMCOK TeOPeTHUYeCKHX BOMPOCOB K 9K3aMeHY IpeZiCTaBIeHbI
B YMK puctmrmael, a 8 SUOC Moodle BI'TY « BOEHMEX» — TpeHUPOBOUHbIE BapDUAHThI
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHS B
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Homarnee
3a/laHue,
1 ’ Pazpen 1. pusnyeckre 0CHOBBI 80 | 40 | 20 1 9 40 20 Oruer o
MeXaHUKH.
JIP,
Tect
Homarunee
3a/laHue,
1 | o [Pasaen2 MonexysipHas 64 | 28 | 14| 6 | 8 | 36 | 20 |Oruermo
¢u3nka u TepmoagHAMHUKA. P
Tect
Bcero 3a 2 cemecTp 144 | 68 | 34 17 17 76 40
Homarunee
3a/laHue,
o | 3 [Pasmen3. dnexrpuiecrso u 101 | 51 | 24 | 13 | 14 | 50 | 30 |Oruermo
MarHeTHusM.
JIP,
Tect
OtueT 1o
2 3 Pazpen 4. Pamen 4. duszuka 13 17 | 10 4 3 26 10 TP,
KoJIe0aHui.
Tect
Bcero 3a 3 cemecTp 144 | 68 | 34 17 17 76 40
Ortuert 1o
7 4 Pa3pen 5. Pa3gen 5. BosiHoBEIe 33 | 30 | 14 10 6 3 10 TP,
npouecchl.
Tect
Ortuert 1o
7 4 Pa3pen 6. Pa3gen 6. KBanroBan 39 | 38 | 20 7 1 1 10 TP,
¢pusuka.
Tect
Bcero 3a 4 cemecTp 72 | 68 | 34 17 17 4 20
Bcero no aucuruinae 360 | 204 | 102 | 51 51 156 100
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Kputepuu onjeHuBaHus

OIIK-1
Bonpocbl omkpbimozo muna:

Nel Paccmotpurte prcyHoK.[1osb3ysck rpaikoM 3aBUCUMOCTH CKOPOCTU OT BPeMEeHH,
onpejie/iiTe NyTh, POAEHHbIN MaTepUabHOM TOUKOU 3a BCe BpeMsi JABWKeHus (3a 10

CeKyHJ).

B oTBeT HanMIINUTE TOABKO YHUC/IO

2 10 te

Ne 2 Kak nameHuTCs 3anac noTeHLMaIbHOM HepPruy ynpyro AehopMHUPOBaHHOTO Tejia MpU
yBeJIMueHuM ero AedopMaliiuu B 2 pasza?

Ne 3 Teno maccoit m=2,6 Kr cBOOO/IHO MaJjaeT U3 COCTOSHUS MOKosl. HaliTi MrHOBEHHYIO
MOII[HOCTb CHJIbI TSDKECTH B MOMEHT BpEMEHHU t=2 CeKyH/Ibl CBOO0JHOr0 MaJeHusl.
[TpunsTe g=10 B CeKyHAY 3a CEKYHAY.

B oTBeT 3amucark 4MC/I0 C TOYHOCTBIO 10 LIeJTBIX

Ne 4 Yemy paBeH MOMeHT MHepLUH 11apa Maccoit 0,85 kr u paguyca 0,18 m,
BpaIllaollerocss OTHOCUTETHLHO 0CH Z, Tlapasijie/IbkHOM 0CH TIPOXOASIINIA uepe3 ero 1[eHTp
Macc ¥ OTCTosiIel oT Hee Ha paccrosiiue d=0,34m (Cum. pucyHOK).OTBeT BbIpa3uTe B
CH ¢ TOUHOCTBIO 10 COTHIX.

m

Ne 5
[Ba Tena Mmaccamu 6,8 Kr u 1,4 Kr nioJBellleHbl HAa HUTAX AJUHHOW 5 M.
Tena pa3Beny Ha OAWHAKOBBIN YoM | OTIyCTUAM 6e3 Tomdka. C Kako
CKOPOCTBIO OYZ[yT ABUTATLCS 3TH TeJIa 1Mocsie abCOMOTHO He YTIPYTroro
yAapa. YckopeHue cBOOOAHOTO mazieHus g = 9.8 B ceKyH/y 3a CEeKYHLY.
OTBeT OKpyI/InTe 0 COThIX.

Ne 6 B cocyne HaxoguTcst D = 2 mojst renusi. CKOMBbKO IpUMepHO N aTOMOB refiusi B COCY/ie.
Ortgert gaiite B*10/23, OKpyI/IMB [0 L€JIbIX

Ne 7 B basnoHe ripy HEM3MEHHOM Macce rasa TeMIrieparypa yBeauuunaack ot 275°C o
442°C. Kak ©3MeHU/I0Ch JjaBjieHue Tra3a?

Ne 8 MornsipHble TeI0eMKOCTH 11apoB BoAb! (IIpU yCJIOBUH, UTO CBSI3b aTOMOB B MOJIEKY/Ie -
»KecTKas) B rpouieccax 1-2 u 1-3 paBHbl cooTBeTcTBeHHO C1 1 C2 . Briunciure ¢
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TOYHOCTB JI0 COTBIX OTHOIIeHne C1/C2

Pa

'illll‘_

Ne 9 Coopmynmpyiite repBoe Hayaao TepMOAMHAMUKH /IS afiabaTiyeCcKoro mporiecca.
YBenuueHue MIPOUCXOANT 3a CUeT COBepLIeHus: pabOThI Hafl Fa30M.
Ne 10
N paeansHbIi ra3 coBepIaeT LUK/IMUECKU TIPoLiecc, rpaduk KOToporo B
KoopguHarax P-V npuBesieH Ha pucyHke. I3BecTHO, UTo npouecc 2—3 —
M30XOpUYECKUH, B Tiporiecce 1-2 ra3 cosepimi padoty = 300 /Ix , a Ha
3-1 pabora BHemHMX cui Hag razom = 200 k. Kakyto paboty A B
Koynstx ([IK) coBepiiv ra3 3a LUK/I?

dkp I

3y

Ne 11 [Jomnonnure yTBepxzeHue .CoriacHo
TIpe/iCTaB/IeHHOMY HIKe PUCYHKY, BeKTOP HallpsDKeHHOCTH 3/1eKTPOCTaTUUeCKOro 110JIs1
B TOuKe (T10/1e CO3/jaeTcsl IByMsI TOUeUHbIMU 3apsiiaMu A = +q, B = -q) HaripaBneH

@

Fany
el

Ne 12 UeMy paBeH IIOTOK BEKTOPA HAIPSPKEHHOCTU 3/IeKTPUYECKOTO I10JIs1 Yyepes3 I0BEePXHOCTh
cepbl, BHYTPU KOTOPOM HaXOAWUTCS AWIONbL C MOMeHTOM p = gl (q = 5 uKn)?

Ne 13 Ha yenyHéHHON HenmoABW)XHOW TIPOBOAALLEN cepe paguycoM R = 0,5 M HaxoguTCA
nosIoKUTeNbHBIN 3apss Q. Cdepa HaxoguTCs B BakyyMe. HanpsokéHHOCTD
3/IEKTPOCTaTUUeCKOTO 1107151 chephl Ha ee noBepxHocTH E(R) = 36 B/M. Haiitu
rioteHyan P(0) B ee 1ieHTpe. OTBET BhIpasuTe B BoJbTax (B) C TOUHOCTBIO /10 11e/IBIX.

Ne 14 HonosHuTe yTBepXKAeHUE.

Ecv moMecTuTs B KOH/IEHCATOP AWU3/IEKTPUK C OOMbIIeH A13/1eKTprUUeCKOM
MIPOHUL[AEMOCTBIO, TO €ro 3/IeKTPOeMKOCTh
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Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Ne 20

Ne 21

Ne 22

Ne 23

Bo3pyiHblii KOH/IeHCaTop 3apsbkeH [j0 HeKOTOPO# pasHOCTH IOTeHLMAaI0B U OTK/II0UeH
OT UCTOYHMKA. [lapasniensHO K HeMy MO COeAUHSIOT OIMHAKOBBIN IO pasMepam
He3apsPKeHHbI KOH/IeHCATOoP, 3all0/IHEHHBIN TU3/IeKTPUKOM C AU3IeKTPUYeCKOU
[IPOHULIAEMOCTBIO € = 3. Kak 1 BO CKO/IBKO pa3 U3MEHUTCS SHeprus CUCTeMbI?
BeckoHeuHO JIIMHHBIM TOHKUIA TIPOBOJJHUK C TOKOM cuioi [=5 A umeeT u3rub
(mockyto netmo) paguycoM R = 0,2 M (cM. pucyHok). Onpesienure B Touke O
MarHUTHYIO MHAYKLMIO B rosnsi, co3gaBaeMoro sTuM TokoM.OTBeT BbIpa3uTe B MK I71.
3anuinTe OTBeT C TOYHOCTHIO /10 [IeCATHIX.

,Z[OHOJIHI/ITE YTBEpXAEHHUE U 3dlIUIIINTE €0 B OTBET

Ectv a51eKTpOH BrieTaeT B O[HOPOAHOE MarHUTHOE TIoj1e 1o, yIiioM o= 60°, To
TPAEKTOPUSI €ro BM>KEHUs TIPe/ICTaB/IsIeT cOO0M

Hatitu mogyne 3JC UHAYKIIMM BO3HUKAIOLIEH B 3aMKHYTOM KOHTYpe
T/I0LaAb0 S=5 KBaJpaTHBIX CAHTHUMETPOB , €C/IU UHAYKLMSI MarHUTHOTO
TI0J151 U3MEHSIeTCS CO BpeMeHeM 110 3akoHy B=kt T , rme k-3300, a yron
Me>XJly CWIOBBIMHU JIMHUSIMUA U HOPMaJblo K KOHTYpYy paBeH 60 rpagycam.
Pacuet nipoBecty B CU, pe3ynbTaTr OKPYIJIUTh 10 COTBIX.

3akoHuuTe (hpa3y U 3aruvilIuTe ee B OTBET:

Ecnu B coneHonpie 3a/jlaHHBIX pa3MepoB C HEMarHUTHBIM CEpAEUHUKOM, CUTy TOKa
YBeJIMUUTB B 2 pasa, a IVIOTHOCTb HAMOTKA BUTKOB YBe/IWYMTH B 1.5 pasa, To sHeprus
MarHMTHOTO T10Ji1 COJIeHOU1a

Pamky miomazaeto S=0,82 KBapaTHBIX METPOB MOMECTW/IA B MarHUTHOE T0JIE C
uHaykueit B=2,1 Tn. Yron MexXay CUIOBBIM JIMHUSIM M HOPMaJIblO K TJIOCKOCTU PaBeH
30 rpagycam (cM. pucyHok). Korza o paMke nponycTuiu Tok [=3,2 A oHa cTana
roBopauuBarkcs. Onpesenuts B CY BenMurHy Bpalljarolero MOMeHTa.

Konebutrorjasicst BeIMUMHA U3MEHSIETCST CO BpeMeHeM I10 3aKOHY

x = 8 sin(8,9 t+ n/3) M. UeMy paBHa MakcHMasbHasi CKODOCTb TapMOHUUE CKOTO
kojiebanust? OTBET BbIpasuTe B (M/C) U OKPYIVIMTE /10 COTBIX.

LoronHuTe yTBepXKIeHue.

I'eomeTpruecKoe MeCTO TOUeK Cpefibl, K01eO/IIOIMX sl B OHOM U Toi Xke dase,
Ha3bIBalOT BOJTHOBOM , TeOMeTpUYeCcKoe MeCTO TOYeK, 10 KOTOPbIX
J0XOJAT Kosie0aHUsI K MOMEHTY BpEMeHH t, Ha3bIBaeTCsl BOJTHOBBIM

Ha kpyr/iblii Henpo3pauHbli AUCK TIajlaeT 110 HopMay cdepryeckast CBeToBasi BOJTHA.
Touka HabtofeHUss P HaxXOAWUTCS Ha OCH, TIPOXOZsliield uepe3 LieHTP /IMCKa Ha
HEKOTOPOM OT Hero paccTossHuU. Onpeenure: TeMHOe WK CBETJ/IOe TIATHO Hab/rofaeTcst
B LleHTpe An(PaKIMOHHON KapTUHBI, eC/IM SKPaH 3aKkpbiBaeT 6 30H OpeHesnsi?
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Ne 24

Ne 25

Ne 26

Ne 27

Ne 28

Ne 29

Ne 30

Ne 1

Ne 2

Ne 3

B oTBeT 3anuimTe HY>XHO€ CJIOBO

Ha mudpakiioHHy0 peleTKy maZiaeT HOpMaabHO MOHOXPOMAaTHUeCKUH CBET C JJTMHOMN
BosiHbI 450 HM. ITIupuHa peleTku 4 cM, ob1iee uncio ieneii 10000. Haubosbiimii
TIOPSZIOK CTIEKTPa, KOTOPBIM MOKHO TIOIYUXTh C TIOMOIIBIO 9TOU pPelieTKH paBeH

[Tpu nipoxokieHnH Mo/IsipU30BaHHOIO CBeTa uepe3 Wjlea/bHbIl M0JSprU3aTop ero
TJIOCKOCTB TOJISIpU3al{ii OBEpPHY/IaCh Ha 45 rpaZlyCoB MO OTHOLLEHHUIO K
TepBOHaYa/IbHOMY TTOJIOKEHUIO. BO CKOJIBKO pa3 MpU 3TOM YMEHBIIW/Iach €ro
MHTEHCHBHOCTL ? B oTBeT 3amucaTh 4ncio.

OnpeziesMTh B MKM JIJTMHY BOJIHBI, OTBEYAIOLYI0O MaKCUMyMY M3/TyJaTe/IbHON
crocobHoCTH abCcomoTHO uepHOro Tesa rpu Temreparype 352 K. ITocTosiHHas B 3aKOHe
cMmertrienust Buna b = 0,00029 m+K. B oTBeT 3arucarh UMC/I0 C TOUHOCTBIO [0 COTHIX.

OnpegenuTek B BOJIBTax 3aJepP>KUBAIOLLYI0 Pa3HOCTh MOTEHLWA/IOB BHEILLIHETO
3/IeKTPUYECKOro TI0/IsT, eC/Id  3Heprus Majaroiiux Ha ¢orokaro/ ¢oToHOB paBHa 9.83
5B. Pabora BeIxoga /i AaHHOrO (hoToKaToza paBHa 1,91 3B.B oTBeT HamMcaTh TOIBKO
YKCJIO C TOUHOCTD /IO COTBhIX

@DOTOH PEeHTTeHOBCKOT0 M3yueHus c SHeprueit 320 k3B mpu
B3aUMO/EMCTBUM C MOKOSILLIUMCS 37IEKTPOHOM Tepeian emy 24% cBoeit
sHeprur. OmnpeieIUTh SHEPTUI0 paccessHHOTO (oToHa .OTBeT 3arvcartb B
K3B OKpyIIuB [0 1je/bIX.

Haiitu oTHOIIeHMe faBieHys cBeTa P1 py HOpMasbHOM TNaZileHny Ha MOBepXHOCTH C
ko3¢ duLeHToM OTpaykeHuUs1 p = 1 K JaBJieHHIo cBeTa P2 Ha 3auepHeHHYIO TTOBEPXHOCTb
TIpU yIVIe MaJeHust paBHOM 45-TU Ipajycam.

OHeprus u1eKTPoHa B aToMe BOJ0pOo/ia B OCHOBHOM COCTOSIHUM paBHa
-13,6 3B. 3Heprus 37eKTPOHA B TEPBOM BO30Y>KZIEHHOM COCTOSTHUH (

n = 2) paBHa.....
Bonpocb! 3akpbimozo muna:

Bbpycok maccoli m HaxopuTcs Ha Becax. HaliTh moka3saHust BecoB P, ecyiv Becbl HAUYHYT
[IBUTaThCS BePTHKa/bHO BHU3 C yCKOpEeHUEeM

a = g. BribepuTe ouH OTBET
1. P=2mg
2. P=mg
3. P=3mg

4. 0

Kak uameHuUTCs 3amnac rnoTeHIMaILHOM Hepruy yrnpyro AehopMHUPOBaHHOTO Tejia MpU
yBeMueHuu ero fedopmaiiuy B 2 pasa?

1.  ¥YBenuuwurcs B 2 pasa
2.  He usmenutcs
3.  YMeHBIIUTCS B 2 pa3a

4 YBenmuuutcd B 4 pasa
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KoHerj pafnyca-BekTopa ONUChIBaeT NpH ABWKEHWH MaTepralbHOM TOUKU A:
1.  TpaeKkTOpHIO JABWKEHUS
2.  TIpOHAeHHBbIN MYTh

3.  nepeMeleHue

Ne 4 Touka M ABWKETCS paBHOMEPHO IO CBePThIBaroLelics TocKoi crivpasnu. Kak
V3MEeHsIeTCsI MO/y/Ib YCKOPEHUSI TOUKU?

1.  He u3MeHseTCA
2.  yMeHblIaeTcs

3.  yBe/lMuMBaeTCs

M

Ne 5 Huck paguyca R BpaillaeTcst BOKPYT BePTHUKAJbLHOW 0CH PABHOYCKOPEHHO (CM. PUCYHOK).
YkakuTe HarpaB/ieHVe BEKTOpa YIVIOBOTO YCKOPEHUsI TOUKU A 0060/a JUcKa.

3
T
1 = -
4
Ne 6 B kakoM ciiyyae 4ncio MoJeKy/ O0JbIle: B OHOM MOJie BOZOPO/A UK B OJHOM MOJIe

BOJIbI?

BribepuTe ouH OTBET:

1. B omHoMm Mosne Bogopoza

2. B ogHOM MoJie BOABI
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3.  OpguHakoBoe

OTBeT HeOAHO3HAUEH
Ne 7 B GasinoHe pu HEM3MEHHOM Macce rasa TemIieparypa yBeauuuaack ot 275°C 1o
442°C. Kak ©3MeHU/I0Ch JjaBjieHue ra3a?

BriOpath OfivH OTBET:

1.  ¥Yeemuwsocs B 1,61 pas

2.  He n3menunochb

3.  YBemuuusocs B 1,30 pa3

Ne 8 Ha (P,V) auarpamme n300pakeH LUK/TUECKHM TIPOLIeCC WZieabHOTO ra3a.
P - " 1 i
i [l i
[ |
8 S
2 |- AL B
1 prrstb—t=-
DI =7 1C
1 |
12 3V

Ha yuactkax BC-CD Temneparypa...

BribepuTe ofivH OTBET:

1. na BC nosritnaercsy, Ha CD noHmkaeTcst
2.  TIOBBIIIAETCS
3. Ha BC noHwxaetcs, Ha CD moBbIiaeTcs

4. TIOHIKAeTCsI

Ne 9
Ecm AU — u3MeHeHre BHYTpPeHHell SHeprUY H/eanbHoro rasa, A — pabora
rasa, Q — KO/JIMueCTBO TeIVIOThI, Coob1aeMoe rasy, To /s
M30TePMUYeCKOro CKarus rasa CripaBe/i/IMBbl COOTHOLLIEHUsT .

BribepuTe ofiyiH OTBET:

1. Q<0;A>0;AU=0
2. Q<0;A<0;AU=0
3. Q=0;A>0;AU<O0

4. Q<0;,A<0;AU<O0
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Ne 10 MaxkcumyMy pacripefiesieHust MakcBsesiia 110 MOAYJIF0 CKOPOCTH ABW)KEHUSI MOJIEKYJI ra3a
COOTBETCTBYET 3HaueHue

BribepuTe ofH OTBET:

1. cpenHelt CKOPOCTH MOJIEKY/T
2.  Haubosiee BEPOSITHON CKOPOCTH MOJIEKY/T

3.  cpenHeit KBaJpaTUUHON CKOPOCTH MOJIEKYJT

Ne 11 Ocbl0 KOHYCa, pauyC OCHOBaHUs KOTOPOro paBeH 10 cM, sIBJsIeTCS paBHOMEDHO
3apsbKeHHasi HUTh C JIMHEMHOM TJIOTHOCTRIO 3apsifa 8,85 HKn/m. Beicota koHyca 15 cM.
[ToToK BeKTOpa HaNpPsSPKEHHOCTH 371IEKTPUYECKOTO IT0JIs1 Yepe3 3aMKHYTYIO ITIOBEPXHOCTh
3TOro KoHyca B CU Oy/ieT paBeH...

Bribparb 0fiiH OTBeT:

1. 0,15
2. 15
3. 15
4 150

Ne 12 Kaxoi1 HoMep puCyHKa COOTBETCTBYeT 3aBUCHMOCTH HalPsDKEHHOCTH 3/1eKTPUYECKOro
T0/Is1 OT PafivajbHOrO PACCTOSTHUSL PABHOMEPHO 3apsPKEHHOT'O HEMPOBOAALLIETO 11apa
paguyca R?

P Ek
: N >
R [ 0 R r 0 R
Ne 13 Ha pucyHke n300pakeHbl JIMHUY HAIPSDKEHHOCTH OJHOPOAHOTO 3/IeKTPOCTaTHUEeCKOTO

noJisl. Kak M3MeHsieTCsl [OTeHIIMas 3TOro I10JIs1 [PU MepeMellleHUH U3 TOUKU A B TOUKY
B, eciin oTpe3ok AB neprnieHVKy/IsIpeH JIMHUSAM HalpsDKEHHOCTH?

F

Ag--1--1-198

Bribepute ofyH OTBeT:

1 He HU3MeHSeTCs
2. TOBBIIIAETCS
3 TIOHIDKAETCS
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4 HN3MeHeHHe TTOTeHLIMa/Ia 3dBUCUT OT 3HAKa IepeMelaeMoro 3apsia

Ne 14
B Tpex BepiivHax KBajipaTta co CTOpoHOM @ = 0,3M HaXOAsSTCS TOUeUHbIe

3apsazbl g = 0.001 mxKi1. Onipezenuts B CY Momynb HarpsykeHHOCTH 01
B UeTBEPTOM BepILIMHe KBa/para.
BribepuTe OfiH OTBET:
1. 500 B/m
2.191 B/m
3. 250 B/m

4. 300 B/m

Ne 15 BepHo /1 yTBepsKieHre, uTo 0ObeMHasi TJIOTHOCT 3apsijjia B /0001 TOUKe BHYTPH
[IPOBOZHUKA paBHA HYJIHO?

BribepuTe ofiviH OTBET:
BepHo

Hegepno
Ne 16 LypKysnsus BeKTopa MarHUTHOM MHAYKLIMM 110 3aMKHYTOMY KOHTYPY paBHa HYJIIO.

Bribepute /171t KAKOTO KOHTypa 3TO YTBEP)KAEHHe BePHO

1. KoHtypa B BUJe BOCbMEPKH 2
2. Kpyrosoro koHTypa 1
3. [ Bcex

4. OBanbHOrO KOHTypa 3

Ne 17
BcraBbTe Hy)XHYIO (ppasy U 3avIIMTe B OTBET YTBEPXKEHHe

B 3aMKHYTOM TNPOBOJHUKe BO3HUKAaeT WHAYKI[MOHHBIN TOK TIPH. ......
1.  [IBWKeHUM MPOBOAHUKA B OJHOPOAHOM MarHUTHOM I10Jie
2.  HaxOXX/IeHUU MMPOBO/HUKA B MarHUTHOM I10J1e

3.  U3MeHeHWM BO BpeMeHU MarHUTHOTO M0TOKa, Yepe3 TIOBePXHOCTH,
OrPaHUYEHHYIO STUM ITPOBOAHUKOM

Ne 18 Ha Kakoil U3 KOMIacOB MarHUTHOE I10Jie KOHTypa OyzeT 1efCTBOBaTh Cu/ibHee

29



/ i »

p— e X
a Q) ; .,
|
o

1. a
2. b

3.  OJWHAKOBO

Ne 19 3akoH buo-Cagapa-Jlariiaca ornpejiesisieT MarHUTHY0 UHAYKLMIO dB mosns,
C03/]aBaeMOoro JIMHeWHbIM 3/IeMeHTOM TpoBoAHKKa dI ¢ ToKoM I B HEKOTOpO# Touke A.
Kaxkoii pajyc-BeKTOp M yroJ, n300pa’keHHbIe Ha PUCYHKE, BXOJST B (hOpMYTy

1. rlual
2. r2ua2
3. rluma2
4. r2ual
Ne 20 Kakoit u3 BapyaHTOB COOTBETCTBYET CXeMe PACIONIOKeH sl TMHUN UHAYKIUU

MAarHUTHOTO I10/1s1 BOKPYT NPSIMO/IMHEHOTO IIPOBOJHUKA C TOKOM, TepIeHANKY/ISIPHOIO
IJIOCKOCTH PUCYHKa?

=00=

OneKTpoMarHuTHas BOJHa € yacToToi 6 *10/A14 I'ry pacipocTpaHsieTcs B
CTeKJ/Ie CO CKOPOCThIO 2,4*10A8 m/c. CKOpOCTh pacrnpoCTpaHeHUs CBeTa B
Bakyyme c=3* 10/8 m/c. Kakopa Obl/1a ObI /I/IIHA 3TOM BOJIHBI, €CJIH ObI
OHa pacrpocTpaHsIach B BaKyyme?

Ne 21

Bribepute ofvH oTBET

1. 5 M
2. 0.5 MKM
3. 500 MKM
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4., 50 um

Ne 22 PaccMorpure rpaduk rapMoHUYeckoro Kosebanus x=Acos(ot).

T/4 " T,12

CooTHecuTe BUJ, SHEPTUu C ee TpauKoM: A-TIONHasi MexaHuuecKasi sHeprus; b-
TOTeHIMaIbHast SHeprus, B-KrHeTHuecKasi SHeprust

1
E
1,
3.’:
T4 T2 3Tyd T, !
2
E
— e — —re i t
T4 T2 3T/4 T,
3
E
mw?A?
2
E
Ne 23 BosHbI OT ABYX KOrepeHTHBIX MICTOUHMKOB IIPUXOJST B OIMHAKOBOM (hase. Uemy paBHa

aMIUTyZIa A pe3y/bTUPYIOIIero KoiebaHust B 9TON TOUKe, eC/TH aMIUTUTY/a KoyiebaHui
B Ka)K/JOM BOJIHe paBHa o?

1.  Her npaBWIBLHOIO OTBETa
2. A=0
3. A=2a
4, A=«
Ne 24 Bribepute U3 rpeiokeHHbIX BADUAHTOB TIPaBUJILHBIN OTBeT. [I/isi Kakoro LjBeTa

3e/16HOT0, KPACHOTO MK (PMOJIETOBOTO IHPHUHA HHTeP(hePeHITMOHHOM IT0/I0CkI OyeT
OoibLIe?
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Ne 25 CocTaBbTe NpaBU/IbHOE yTBEP)KIeHNe

Paznoxkenue 6esioro cBeta B pafly’KHbIM CTIEKTD TIPHY MPOIYCKaHWH ero uepe3 Mpu3My
00BsiCHsIeTCS sIBIeHVeM AnpaKLy/ JUCTIepCHI/OTPaKeH!s CBeTa.

Ne 26 PaccMoTpuTe 3aBUCHMMOCTD UCITYCKaTeTIbHOW CIIOCOOHOCTH abCOMIOTHO YepHOTO Tesia
(AYT) oT AnMHBI BOJIHBL. YKa)KHUTe HOMED, COOTBETCTBYIOI[HUH MUHHUMA/ILHOM
Temneparype AUT?

T 4
1
i
1
! Ts
|
1
1
g I
1
1
b I
Vo [
1 1 1
i 1 1
[ .
A3 Az A1 A
Ne 27 ®doTOKaTO/ OCBEIlAeTC sl OJMH pa3 KPaCHLIM CBETOM, JIpyroit pa3 — cuHUM. B kKakom

CJly4yae CKOPOCTh BBILIEAIINX C TOBEPXHOCTH KaToJa 37IEKTPOHOB OOJIbIIIe, €C/TH
dhorosddekt HabmMoAaeTCst B 000UX Cydasnx?

Bribepute oavH oTBeT:

1. cxkopocTb OTO3/1€KTPOHOB OJMHAKOBA B 000MX CTydasix
2.  1Ipu OCBelljeHHe CUHUM CBETOM

3.  IIpH OCBellleHHe KpaCHbIM CBETOM

4.  cxopocTh (OTO3/IEKTPOHOB He 3aBUCUT OT YaCTOTHI CBeTa

Ne 28 Ha pucynke npeficraBieH pparMeHT JuarpaMMbl SHEPreTHUeCKUX YPOBHEM aToma
Bozopofa. KakomMy, M3 OTMeUeHHBIX CTpPeIKaMH TIepeX0/ioB MeXKAy SHepreTruye CKUMHU
YPOBHSIMH, COOTBETCTBYET TOJIOBHASI JIMHKWS cepuu banbmepa?

E, ')B‘ n

1] oo
=54 1 5

*Il.ii: Fit 4
- 1.4 3
- 338 l 2
~1355 s 1

1. C ypoBH# 5 Ha ypoBeHb 1
2. C ypoBHs 4 Ha ypOBeHb 3
3. C ypoBH4 2 Ha ypoBeHb 1
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4. C ypoBHs 3 Ha YpOBeHb 2

Ne 29 Ha pucyHke npyBe/ieHbl CIIEKTP MOIVIOLeHUs pa3peXXeHHbIX aTOMapHBIX 11ap0OB
HeN3BeCTHOIO BelleCTBa U CIIeKTPHI [TOIVIOLeHHUs aTOMapHbIX [1apOB U3BeCTHBIX

3JIEMEHTOB
el

HpOElHaJ’[I/IBI/IpOBaB CIIEKTPbI, MOXXHO YTBep>X[aTh, UTO HEM3BECTHOE BEIL€CTBO
CO/IEPKUT:

1.  rtonbko Bojopog (H) u renuti (He)
2. rtombko Harpuii (Na) u Bogopog (H)
3. Bogopof (H), remmit (He) u Harpwmii (Na)

4.  wuarpuii (Na), Bogopoa (H) u agpyrue sneMeHThbI, HO He resuii (He)
Ne 30 Ha pucyHke ripezscTaBied parMeHT AvarpaMMbl SHePreTHUeCKUX YPOBHel aroma
BOZOpOAA.
E. 9B,
0

~0.54 r
-0.84- Tit
~1.50 l

-3.38-

b it A=

~13.55 L a1 !

MuHUMAaBHBIN UMITY/IBC MMeeT (OTOH, U3/TyuaeMbli IIPU Mepexo/ie:
1. CyposHns 5 Ha ypoBeHb 3
2. CypoBHs 4 Ha ypoBeHb 3
3. C ypoBHs 2Ha ypoBeHb 1

4  CypoBHs 3 Ha YypOBeHb 2
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