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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)

15.03.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kadenpa O4 ®U3NKA
Benora [apbs JMuTpueBHa, CTapilivii ITpernojiaBareib

Kadenpa O4 ®U3NKA
®enopoB [Imutpuii JleoHn 081y, [1.¢.-M.H., Ipodeccop, 3aBe Iy
Kadeapoii

[TporpamMma paccMOTpeHa
Ha 3aceJiaHuy Kadeapoi-pa3paboTurka
paboueii mporpammel 04 ®U3NKA

3aBegytoimii kKadeapoit Penopos I.J1., A.d.-M.H., ripod.

[Tporpamma paccMOTpeHa
Ha 3ace/laHNU BBITYCKaroIei Kade bl

N8 CUCTEMBI ITPUBOOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenyromumii kadenpoii CtaxkkoB C.M., A.T.H., ipod.



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:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTeMaTH4yeCcKOro aHaiv3a U MOoZlelIMpOBaHus B NPo(eCCHOHANbHON [iesTeTbHOCTH

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-1
3HAHUA:
Ha ypOBHe Mpe/CTaB/IeHUN:
* o01mieli puznueckol KApTHHBI OKPY’KAKOILEro MUPa Kak CUCTEMbI B3aUMOCBSI3aHHBIX (PH31UeCKUX
SIBJIEHUH, Pa3/TMUHBIX (OPM JBVKEHUS] MaTePUU;
* porM HY3MKK Kak QyHJaMeHTa /i/1s1 U3yueHus JUCLUIIMH Npo¢eCCUOHaNbHOTO 1K/, KaK OCHOBY
II7Is BBIJie/IeHUsI B CBOel pode CCHOHAIBLHOM /leaTeTbHOCTU (DU3nUeCcKuX sIBJIEHH U MPOLIeCCOB,
OTIPe/Ie/ISTFOLUX MPUHIUIBI PA0OTHI Pa3/IMYHBIX TEXHUYECKUX YCTPONCTB;
* B3aMMOCB$I31 TEOPHHU U FKCITIEPUMEHTA, CTy>Katero 06a3oi a1t popMUpOBaHUS TEOPUH U
TTO/ITBEPXK/IAIOIIIET0 eé T0JI0XKEHHS;
Ha YpOBHE [IOHUMaHHUS:
* CMbIC/Ia TaKUX MTOHATUMN Kak: ¢pu3nUeckoe siBjieHre, pUu3nueckasl BeJIMUrHa, MoJeNb, TUIoTe3a,
JKCIIEPUMEHT, Hab/moieHue, u3MepeHue, pu3ndeckast Teopus, GU3NUeCKU 3aK0OH;
* pyHZaMeHTa/IbHBIX TTIOHSITHM, 3aKOHOB U TEOPHH K/IaCCHUeCKOM ¥ COBPeMeHHOH (hH3UKH;
* puBrueCKUX Mojiesiel, NCTIOb3yeMbIX TTPY TTOCTPOEHHH TeOPHH SIB/IEHMS;
* rPaHUI] PUMEHNMOCTH TeOPUH, ITOCTPOEHHOM Ha oTpe/ie/ieHHOW (hH3HudeCcKol MoJieny;
* TIPUHLIATIOB TIOCTPOeHus Pr3UYeCcKUX FKCIIePUMEHTOB;
Ha YPOBHe BOCIIPOM3BeJleHHS:
* (hopMynMpoBOK GH3MUeCKUX 3aKOHOB, TIPUHLUIIOB U MOCTY/IaTOB, UX MaTeMaThyeckoe BbIpakeHHe 110
OCHOBHBIM pazfiesiaM GU3MKU: pU3nuecKrie OCHOBBI MeEXaHUKH, 3/IeEKTPUYECTBa U MarHeTH3Ma,
3/1eKTPOJUHAMUKY, (GH3UKK KoeOaHWH M BOJIH, ONTHMKM, KBAHTOBOM (DM3HKH, aTOMHOH W siZiepHOM
¢bu3ukuy;
* METOZOB PellIeHUs 3aZiau 10 ONMCaHUI0 (HU3NUeCKUX SIBIeHUN;
* METOJ0B TIPOBeZIeHUsI FKCIIepUMeHTa 1 00paboTKY pe3y/ibTaToB U3MepeHNH;
* METOAMKHU OLIeHKU MOTPeIIHOCTH U3MepsieMbIX BeTUUUH;
YMeHUs:
TeopeTUUeCcKue:
* OTIpeZIeNIUTD Iy TH PeIlleHus MOCTaB/IeHHOW 3aaud, OUePTUTh KPYT (hM3HUUeCKUX 3aKOHOB, 3HaHUe
KOTOPBIX [TO3BOJIUT PELIUTh JaHHYIO 3a/auy;
* IOCTAaBUTb L{eJIb IPOBOAMMOTO 5KCTIepUMeHTa U OTpe/ieITh M0C/e[0BaTe/IbHOCTh AeHCTBUM MPU ero
MIPOBe/IeHUH;
MpaKkTHyecKue:
* pelliaTh THUIIOBBIE 33/jauM 110 pa3zenaM Kypca GU3uKy;
* pa3bupaThCs B MPUHIIUAMNAX IeHCTBUS (PU3MUYeCKUX TPUOOPOB U CIIOCO0axX WX PUMEHEHNS;
* IMPOM3BO/IUTH PACUETHI 10 pe3y/IbTaTaM U3MepeHU;
* OL|eHMBaTh MOTPELIHOCTh U3MepsieMbIX Be/TMUMH;
* aHaIM3UPOBaTh M0/TyUeHHbIe Pe3y/bTaThl ¥ COMOCTAaB/SATh UX C TeOpeTHUeCKU MTPOTHO3UPyeMbIMU;
* [IpeJICTaB/ATh PYHKIMOHA/IbHbIE 3aBUCUMOCTH (U3MUeCKUX BeJTMUKH B BU/le TpauKoB;
HaBbIKU:
* PaMOTHO U apryMEHTHUPOBAHO W3/1araTh COOCTBEHHbIE MBIC/TH, 000CHOBBLIBATH CBOU CYXK/I€HHS;
* paboTath C INUPOKUM KPyroM (Gu3ndeckux MpubopoB U 000pyI0BaHuS;
* COCTaBJISATh HAyUHble OTYETHI C FPaMOTHBIMH BBIBOAAMH O TIPOZe/IaHHON paboTe;
* MJIAaHUPOBATh CBOIO paboTy;
* paboTaTh B KOJUIEKTHBE Hajl PellleHueM eJUHOU 3afiauu;
* paboTarh C TMTepaTypoi ¥ MHBIMU UCTOUHUKAMU WH(POPMAaLWH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
TIO/ITOTOBKH M0 HarpasieHuto 15.03.06 MexampoHuka u po6omomexHuKd.

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

Copepxanue JVCLIUTUIAHBI SIBJISIETCS OCHOBOM ISt OCBOEHMSI OUCLIUIUIH:
MMUKPOITPOLIECCOPHBIE YCTPOVICTBA CHUCTEM YITPAB/IEHWS], OCHOBBI
MEXATPOHUKMN W POBOTOTEXHUKH, BE3OIIACHOCTb JXWM3HEJEATE/IBHOCTH,
MEXAHUWKA POBOTOB.

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

e OIIK-1 — Criocoben NMPpUMEHATh €CTeCTBEHHOHayUHbIE U O6LLIEI/IH)KEHeprIe 3HAHUA, METOAbIL
MaTe€MaTHU4eCKOro aHa/in3a U MOAe/IMPDOBAHKSA B HpO(i)ECCHOHa]leOI;lI AedaTe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO011as TPy/I0EMKOCTh JMCIUI/IMHEL cocTapiser 11 3.e., 396 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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. ®u3nueckue ocHOBBI MexaHHKH. 1.1. KuHemarHka MarepranbHOM
TOUKM U TBepA0ro Tesa. ITocTynarensHoe M BpallaTe/ibHOe JBUKeHUe TBeP/0ro
Tena. 1.2. /IuHamMuKa MaTepraabHON TOUYKU. [IOHATHE COCTOSIHUS B K/IaCCHYeCKOU
MexaHMKe. 3akoHbl HptoTOHA. YpaBHeHMe /iBIbkeHNs. HerHeplinaibHble CUCTeMbI
orcuerta. Cubl MHepLMH. 1.3. 3aKOHBI COXpaHeHus B MexaHuKe. 1.4. /liHaMuKa
TBepzoro Tena. 1.5. [IpUHIMN OTHOCUTE/IbHOCTU B MexaHuKe. 1.6. OCHOBBI
PeJIATUBICTCKON MeXaHUKH. 1.7. DneMeHTbl MeXaHHKH CIUIOLIHBIX Cpef.

74

36

18

38

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/IIPHPHOTO B3auMogelicTusl. PeasbHble rasel. Pa3oBble rpeBpaiieHus.

70

32

16

38

10

Bcero 3a 2 cemecTp

144

68

34

17

17

76

30

Paspen 3. J/1eKTpHUecTBO ¥ MarHeTusMm. 3.1. DeKTpruyeckoe 1ofe B BaKyyMe.
TIpOBOAHMKY U JUTEKTPHKH B 37IKTPUUeCKOM r1osie. 3.2. [10CTOsIHHBII
3/1eKTpruueckuii ToK. 3.3. MarHuTHoe 1o7ie B Bakyyme. 3.4. MarHuTHoe rosne B
BeljecTse. 3.5. DeKTpoMarHuTHas MHAYKLUs. 3.6. YpaBHeHus: MakcBesia B
MHTerpaibHOU U AuddepeHLanbHol hopme. MatepuasbHble ypaBHeHus. 3.7.
KBasucrauoHapHble TOKH. 3.8. IIDHHIMI OTHOCHTEILHOCTH B 3/1EKTPOANHAMUKE.

94

56

28

13

15

38

20

Paspen 4. dusuka Kosebanui. 4.1. TapMoHnueckuii ocuusitop. IIprmepsi
rapMOHMYeCKHX OCLIM/UIATOPOB. 4.2. KiHeMaTHKa 1 AUHaMHKa FapMOHHYeCKHUX
Kosebanmii. 4.3. CBoGozHBIe 3aTyxatowiye KonebaHus. 4.4. BoIHy)KieHHbIe
KoreGaHusi TapPMOHUYECKOTO OCLIMJLIATOPA MO/, JeHCTBUEM CHHYCOHMZANbHOM CHIIBI.
4.5. du3nuecKuii CMBIC/ CIIEKTPaIbHOTO pa3iokeHusi. HopmasbHbIe KonebaHust
(mozibl.) 4.6 AHrapMOHMYeCKUH OCLUIATOP.

50

12

38

15

Bcero 3a 3 cemecTp

144

68

34

17

17

76

35

Paspen 5. BosiHoBbIe mponecchl. 5.1. Ynpyrue BosiHbl. I[1n0ockast cuHycouzianbHast
BOJIHA. BonHOBOe ypaBHeHue. DHeprust ynpyroii BoiHbl. Cdeprdeckrie BOTHBL.
Crosture BosHbL. Dddexr dorutepa. 5.2. DIeKTPOMAarHUTHbIE BOJHbI. DHEPrUs
9/1eKTPOMarHMTHOM BO/HBI. CBeT KaK 3/1eKTpOMarHuTHas BojiHa. ITonspusanus
cBeta. 5.3. ViHTepdepenuys BoH. ViHTepdhepeHLus JByX MOHOXPOMaTH4YeCKUX
BOJIH. TToHSITHe O KOrepeHTHOCTH BOJIH. VIHTepdepeHIMst CBETOBBIX BOJIH.
VIHTepdepeHLns B TOHKUX IIeHKax. 5.4. [Judpakiys BonH. [Tpuniun IolireHca-
Dpenenst. Judpaxius OpeHess Ha KpyrioM otBepcTud. Judpakius PpayHropepa
Ha MpsIMO#i GeckoHeuHoi 1ieu. Judpakiuonnas peetka. Judpakis
PEHTreHOBCKHX JTy4eld, popmyna Bynbda-Bparra. 5.5. B3aumopeiicteue
3/1eKTPOMAarHUTHBIX BOJIH C BelljectBoM. OTpaskeHHe U rpejioM/ieHHe CBeTa Ha
rpaHulie pasziena AByx cpesi. @opmynel @penens. [Jucnepcus cBeta. PasoBas U
IPYMNoBas CKOPOCTb.

55

35

14

12

20

20

Paspen 6. KBanToBas ¢u3uka. 6.1. TerioBoe usnyyenue. KBaHTOBast ONTHKA.
®otoHbl. 6.2. KopriycKy/sipHO-BO/THOBOM Ayanu3m. Bonust e Bpoiins. TIpuHiun
HeornpeZie/IeHHOCTH. 6.3. KBaHTOBBIe cOCTOsIHUSL. BoHOBast hyHKLMS U ee
CTaTUCTUUeCKUi cMmbIcs. TIpuHLmn cynepriosvuuu. 6.4, YpaBHenue IllpeauHrepa.
Onepatops! pu3nyeckux BearurH. YacTuiia B OAHOMEPHOM NOTeHLMaIbHOH sMe.
ITpoxoxk/ieHre YaCTHLbI [OJ, U HaJ| MOTeHIUaIbHbIM 6apbepoM. ['apMoHuyeckuii
ocuusitop. 6.5. CrpoeHne atoMoB. CIieKTpbI BOAOPOAOTIOA06HbIX aToMoB. Teopust
Bopa. KanroBasi Teopust cTpoeHusi atoma. KBaHToBbIe umcna. 6.6. OCHOBBI Teopun
CTPOeHUsI MHOI02/1eKTPOHHbIX aTroMoB. I1puniun Ilaynu. ITepuoguyeckas cucrema
anemenTos /I.1. Menzieneena. 6.7. CTpoenue Monekysn. dusudeckas npupoga
XUMUUecKol cBsi3U. VIoHHas ¥ KoBa/leHTHas! CBsi3b. MoeKy/IsIpHbIe CIIeKTphI. 6.8.
ArtomHoe sizipo. CTpoeHue aToMHOro szpa. [ledekT macc. Pa/ji0akTHBHOCTb
TipeBpallleHust siiep. SjepHble peakiyn. JyeMeHTapHble YaCTULIbL.

53

33

20

20

15

Bcero 3a 4 cemecTp

108

68

34

17

17

40

35

Bcero no AMCLMIIHHE

396

204

102

51

51

192

100

3.2. AyATOPHBIN NPAKTUKYM

6

Homep u
P Oo0nemMm,
Ne |HamMeHOBaHue
TeMa NpaKTUYeCKOro 3aHATHUS ayp.
n/n pa3pena
4acoB
JUCHUILIUHBI
1 |Pa3zpmen 1. 3ansitue 1.1. KuHemaTuueckre XapakKTePUCTUKU JBU)KEHHUS: TPaeKTOpus, 9
dusnueckre repeMelLeHye, Iy Tb, CKOPOCTh, YCKOPEHUE, YIVIOBast CKOPOCTb, YIJIOBOE
OCHOBBI ycKopeHue. 3aHartuve 1.2. /JuHaMMKa MaTepHabHON TOUKH, 3aKOHBI
MEeXaHUKHU. Hetotona. Cuiibl B MexaHUKe: CUJla TPeHUs, CUIa yIIPYTOCTU. 3aKOH
BCeMUPHOIO TAroTeHus. HerHepLaibHbIe CUCTEMBI OTCUETa, CUJIbI
uHepryu. 3aHsTrie 1.3. IMITysibC CUCTeMBI MaTepUabHBIX TodeK. PaboTa,
KUHeTHYeCKasl ¥ IoTeHLabHasi SHeprus. 3aKOHbl COXPaHeHUsI UMITY/IbCa U
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sHepruu. 3anarue 1.4. [JuHaMMKa NIOCTYIIaTe/IbHOIO M BpalljaTe/bHOI0
JBIDKEHUs TBepZoro Tesa.

3andarue 2.1. YpaBHeHHe COCTOSIHUS Ulea/IbHOrO ras3a — ypaBHeHue
MengpeneeBa-Knanelipona. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO—

Pazpen 2. KUHeTUYeCKOU Teopru. MoseKy/sipHO-KUHeTUYeCKUM CMBIC/ 1aB/ieHUsT U
MonekynspHas |Temreparypsl. 3aHsatue 2.2. Pacripesesienue Makcsesiia MO/IeKys rasa 1o
¢usuka u ckopoctsiM. CpeHAe CKOPOCTHU MoJieKy/. Pacripegenenue bonblmaHa
TepMOJMHAMHKa.|MOJIeKy/l B CUIIOBOM MOTeHLMa bHOM Tosie. bapomeTpuueckas dopmyiia.
3ansitye 2.3. I u I Hauana TepmoguHaMuku. KIT/] nukavueckux
MpoLeccoB. 3aHaTue 2.4. DHTPONUs

Bcero 3a 2 cemectp 17

3ansaTue 3.1. 3akoH KynoHa. PacueT HanpskeHHOCTel 3/1eKTpOCTaTHue CKUX
roJiel ¥ CUJI B3auMogelcTBUs B BakyyMe. [IpUHLIMI CyTiepro3uLivu.
3ansitue 3.2. Teopema 'aycca fi/151 BeKTOpa Hamnpsi>kKeHHOCTU
3/1eKTPOCTAaTUYeCKOro MoJjisl B BakyyMe. [loTeHIMasn 3/1eKTpoCTaTu4ecKkoro
T10J15, CBSI3b MEXX/y HalPsUKeHHOCTBIO U NTOTeHLMaIoM. 3aHsATue 3.3.
KonpgeHcaropel. PaboTa 1 Heprust 371eKTpuuecKoro nossi. 3aHsatue 3.4.
Paspen 3. 3akoH buo-Casapa-Jlannaca B Bakyyme. [Ipuniun cyneprosuuuu. Teopema
3 |DJIeKTpUUecTBO |0 LIMPKY/SLMM BeKTOpa MarHUTHON MHAYKUMU. 3aHaTue 3.5. Cua 15
u MarHeTusM. |JlopeHua. [IBrokeHre 3apsDKeHHOM YacTULbl B OJHOPOJHOM MarHUTHOM
nojie. Cua Amrnepa. IToTOK MarHUTHOM MHAYKLMH. PaboTa Mpu JBIKeHUU
TPOBOJHHKA C TOKOM B MarHUTHOM I1oJie. 3aHsAThe 3.6. D/IeKTpOMarHuTHas
VHAYKLUSA. 3apsf, MPOTeKarol1i B TPOBOAHNKE NIPH BO3HUKHOBeHUH J/1C
VHAYKLUU. SIBIeHre caMOUH/YKLMY, TOKU IIPU 3aMbIKAHUU U Pa3MbIKaHUU
Lery. DHEePryust MarHATHOTO T0JisA. 3aHATHe 3.7 D/IeKTpUUecKoe u
MarHuTHoOe I10JIe B BellleCTBe. YpaBHeHUss Makcsesuia

Pazgen 4.
4  |®dusuka
KOJIe0aHUH.

3anstue 4.1. CBoO0/IHbIE, 3aTyXaloIIe U BBIHYXK/|eHHbIE MEXaHUUECKUe U
3/IEKTPOMarHUTHbIE KojiebaHusl.

Bcero 3a 3 cemectp 17

3ansTyre 5.1. XapaKTepUCTHKM IVIOCKON U cepruecKoit
MOHOXPOMaTHU4ecKol Bo/iH. BoyHOBoe ypaBHeHue. CTosiure BOJTHBL
SddexT Jonnepa. 3anstue 5.2. iHTepdepeHLus ABYX
MOHOXPOMAaTHUYeCKUX CBeTOBbIX BOJIH. OnbITel FOHra n ®penesns.
WNuTepdepeHius cBeTa B TOHKUX T/IeHKaX. [10710Ckl paBHOTO HaK/I0OHA U
Pasgen 5. paBHo# TosmuHbL. Konbila HetoroHa. 3anstue 5.3. [Iudpakis ®peHesns Ha
5 |BomHoBBIE KPYIJIOM OTBepPCTUM U AucKe. 30Hb1 DpeHess. BekTopHas fuarpamma. 9
MPOLIeCCHI. Hudpakiys dpayHrodepa Ha JIMHHOU TIPSIMOYTOIHHOH II[eJTH.
IudpakuyoHHas peleTka, ee XapakKTepPUCTUKY KaK CIIeKTPabHOTO
nipubopa. 3ausatue 5.4. KoHTponbHas pabora no Teme «Konebanus u
BOJ/IHBI». [TprieM JoMalitHero 3a/iaHust 1o 3Toi TeMe. dopma ripoBeeHUs
3aHSITUSI — CAMOCTOSITe/IbHOE pellieHue 3ajad. 3aHsatye 5.5. [Tonsipusaiys
CBeTa, CTelleHb Mojspusanyu. 3akoH Mamoca. Yron bprocrepa.

3aHsTHe 6.1. 3aKOHBI TEIJIOBOTO M3/TyUeHUsT aOCOJTIOTHO UEPHOTO TeJla.
®opmyrna [1naHka /715 U3/IydaTensHOM CriocobHOCTH abCOMFOTHO YepHOTO
Tema. CBoiicTBa GoToHOB. BHemmHuit GoTosddexT, 3akorb CTo/IeTOBa,
ypaBHeHue DHIITeliHa. J¢dext KomnroHa. TopMo3HOe peHTreHOBCKOe
u3nyudeHuve. [laneHue ceera. 3aHatue 6.2. BonHel ge Bpotins.
CootHolueHus HeoripeeneHHocTel [eiizen6epra. KBaHTOBBIE COCTOSTHUS
3/IeKTPOHA B MOTeHIUAILHOM siMe. 3aHsaTHe 6.3. OTpakeHHe YaCTHUIlbl OT
NIOTeHLIMa/IbHOTO Oapbepa U ee TIPOXOsK/ieHre CKBO3b Oapbep, TyHHe/IbHBIN
3¢ dext. Mogens Bopa fy1st aToMa Bozopozia ¥ BOJOPOZAOTIOA00HBIX HOHOB.
3ausitue 6.4. YpaBHenue IlIpeauHrepa fi1s aToMa BOZ0Opoza, chepruuecky
CUMMeTPHUUHOe pellleHHe. KBaHTOBBIE Urc/ia 3/1eKTPOHA B
MHOT03/1eKTPOHHOM aTtoMe. fl/iepHble peakliiy, SHeprus peakiiy.

Pasgen 6.
6 |KBanrtoBas
¢busvka.

Bcero 3a 4 cemectp 17

3.3. JIaGopaTopHbIil NPAKTHKYM

Ne Homep u Tema /1a00paTOPHOro MPAKTHKYMa Oo0bem,
N/l | HAUMEeHOBaHHe aya.
JacoB
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pasjena
JUCHUILUTHHBI

Pazgen 1.
dusnueckue
OCHOBBI
MeXaHHUKH.

BBogHoe 3aHsTHEe. MeTOAbI pacyeTa IOTPeIIHOCTH U3MepPeHHUH.
BhIrosiHeHHe BBO/IHOM /1abopaTopHOi paboThl.

CTyzieHTb! BBINOJHSIOT 2 paboThI U3 TIePeUrC/IeHHbIX B COOTBETCTBUH C
VHIMBH/lyanbHbIM TPahMKOM BBITIOTHEHHS 1abopaTopHbIX paboT B
sabopaTopyy MeXaHUKU U MOJIEKY/ISIpHOH (r3uku: JlTaboparopHas paboTa
Nel. VicciienoBaHHe [IeHTPaIbHOTO yziapa 1apoB. JlabopaTopHasi paboTa
No2.Ompesenenre KoadduieHTa TpeHus KaueHus. JlaboparopHasi pabora
Ne3. VI3yueHre paBHOYCKOPEHHOIO [IBWKEHUS Ha MalllHe ATBy/a.
JlabopatopHasi paboTa Ned. VcciejoBaHre 3aKOHOB JIMHAMUKH
BpalljaTe/IbHOI0 JIBI)KEeHHs TBepAoro Tesa. JlaboparopHast paboTa Neb.
OrmpefesieHrie CKOPOCTU MOHTa)KHOT'O NaTPOHA C ITOMOLI[bIO
0a/IMCTHUeCKOrO KPYTUILHOTO MasiTHUKA. JlaboparopHasi pabota Ne6.
OrmpenesieHre yCKOpeHHUsi CBOOOJHOTO Ta|eHusl TIPH TTOMOLLA
MaTeMaTU4YeCKOro ¥ 000POTHOTO MasATHUKOB. JlabopaTopHasi paboTa Ne7.
OripeziesieHrie MOMeHTa MHEPLIMK MasiTHUKa Makcsesuia. JlabopatopHast
pabora Ne8. OripeziesieHrie MOMeHTa MHEPLIMK TBEP/BIX TeJ C IOMOILbIO
KPYTWIBHBIX KosiebaHui. JTabopatopHast paboTa Ne9. OnpeniesieHrie MOJy/s
KPY4eHHsI HUTH 1 MOMEHTa UHEePLMY CUCTeMbI, COBEpIIAOLleii KPyTH/IbHbIE
KosiebaHusl.

Pazgen 2.
MonekynspHas
¢hu3vka u
TepMOJMHaMUKa.

CTyZieHTbI BBITIO/HSIOT OIHY PabOTy U3 TepeUrC/IeHHBIX B COOTBETCTBHU C
WH/TUBU/IyaIbHbIM rPaUKOM BBITIOJTHEHUS Ta00paTOpHBIX PaboT B
nabopaTopyuu MeXaHWKU M MOJIeKY/IsIpHOU (u3vku. JlabopaTopHasi paboTa
Ne10. Onpepenenue otHoleHus1 Cp/CV MeTO[,0M 3BYKOBBIX CTOSIUMX BOJIH.
JlabopatopHas pabota Nell. Omnpe/enieHHe OTHOIIIEHUS TETJIOEMKOCTH ra3a
TIPY TIOCTOSIHHOM [IABJIEHHH K €T0 TeIJIOEMKOCTH TIPH MOCTOSTHHOM 00beMe
o asimabaTHOMY paciupeHuto rasa. JlaboparopHas pabora Nel2.
OnpepienieHre OTHOLIEHUS MOAPHBIX TeruioeMKocTel rasa Cp/CV meTonoM
afivabaTrueckoro paciivpenus. JlabopatopHast pabota Nel3. OmnpesienieHue
K03 duLIeHTa BI3KOCTH >KUAKOCTH. JTaboparopHast pabota Nel4.
Onpenenenre ko3hduLieHTa TeMIONMPOBOAHOCTH Bo3AyXa. JlabopaTopHast
pabora Nel5. Onpegenenue ko3dduieHTa B3auMHOM Auddy3un Bo3ayxa
1 BOZSIHOTO Mapa. JTaboparopHas pabora Nel6. OripeeneHue

ko3 duIerTa BI3KOCTH BO3/yXa KalM/UIIPHBIM METO/IOM.

Bcero 3a 2 cemecTp
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Pazgen 3.
DJIeKTpPUYECTBO
Y MarHeTH3M.

BeoaHoe 3aHsATHE. PaboTa C 3/1eKTPOU3MepUTE/TbHBIMU ITPHUOOpaMH.

CTy/IeHThI BBITIO/IHAIOT 2 PabOTHI U3 TIEPEUNCIEHHBIX, B COOTBETCTBUU C
WH/MBU/lyalbHBIM TPah)MKOM BBITIOTHEHHS 1ab0paTOpHBIX paboT B
s1abopaTopyu 371eKTpruUecTBa U MarHetr3Ma. JlaboparopHast pabota Nel.
V3yueHue 3/1€KTPOCTaTUUECKOTO 110151, JTabopaTopHast paboTa Ned.
OnpeneneHve AW3eKTPUYECKUX TIPOHULIAEMOCTeH KUAKOCTel 1
TOJISIPU3YEeMOCTH HEeTIOISIPHOM MOJIeKYJTbl Pe30HAaHCHBIM METOZOM.
JIaboparopHast pabora Ne5. 3akonsl Kupxrocga. JlabopatopHasi pabota Ne6.
WccnepoBanye 3aBUCMMOCTH os1e3HOM MoHOCTH, KIT/] McTouHMKa ToKa 1
CW/IBbI TOKA B IIeMU OT Harpy3Ku. JlTabopartopHast pabota Ne8. OnipesienieHuie
HarfpsHKeHHOCTH MarHUTHOTO TOJIs1 B TOYKaX OCU KPYrOBOTO TOKa.
JlabopatopHast pabotaNe10. OripejesieHre B3aMMHOM UHAYKTUBHOCTH JIBYX
KOHTYpOB. JlTabopaTtopHasi pabota Nel6. M3yyeHHe MarHUTHOTO TOJIST
COJIeHOW/Ia C TIOMOLIIBIO laTyrKa Xosuia. JlTaboparopHast pabora Nel7.
V3yueHue ABMeHUs B3aUMHOM UHAYKIWU. JTabopaTopHast paboTa Nel8.
Onpenenenvie paboThl BEIXOZAA 3/IEKTPOHOB U3 MeTasna. JlaboparopHasi
pabota Nel9. M3yueHue MporieccoB 3apsijia v pa3psijja KOHAEHCATOPOB.

11

Pazgen 4.
6 |dusmka
KOoJ1e0aHuM.

CTyzieHTbI BBIMOJHSIOT 1ab0paToOpHYI0 paboTy U3 MepeurciIeHHbIX, B
COOTBETCTBUU C UHJMBHU/IyabHBIM IPa()MKOM BBITIOTHEHHS 1TaD0PaTOPHBIX
pabot B /1abopaTopuu 3/1eKTpUUeCTBa U MarHetu3ma. JlaboparopHasi pabota
Ne20. VcciejoBaHme 3aTyxarolux KojebaHuii B KosiebaTelbHOM KOHTYpe.
JTaboparopHas pabota Ne21. 3yueHne BBIHYK/IEHHBIX KOeOaHUH B
KosiebaTesTbHOM KOHTYpe. JIabopaTtopHasi paboTa Ne22. M3yueHue
3/IeKTPUUECKHUX KOeOaHUH B CBSI3aHHBIX KOHTYpaXx.

Bcero 3a 3 cemecTp
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7  |Pa3pmen 5.

‘BBOAHOQ 3aHsiTve. OnTUYeckrie IPUOOPHI.

8
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8 |BosHoBBIE CTyZieHTBI BBITIO/HAIOT 2 PabOTHI U3 TIePEUNCIEHHBIX, B COOTBETCTBUH C 10
MPOLIECCHI. WH/TUBU/IyaIbHbIM rPaUKOM BBITTOJTHEHUS Ta00paTOPHBIX PaboT B
JlabopaTtopuy BOJTHOBOMU onThKU: JlTabopatopHast pabora Nel. OnipezesnieHuve
Ti0Ka3areJisi TIpeJIOMJIeHUs CTeK/ITHHOM TI/I0CKOTapasie/TbHOM TIaCTUHKU
TP MIOMOLL[ MUKPOCKora. JlTaboparopHasi pabora Ne2. OnipezienieHue
[JTUHBI CBETOBOM BOJIHBI MPH TTOMOIIY Ounpusmbel ®peHeris. JlabopaTopHast
pabota Ne3. i3mepeHusi C IOMOIIILIO0 HHTEPGhEPEHIIMOHHBIX KOJTel]
HerotoHa. JTabopatopHas pabota Ned. I'pasiyMpoOBKa ITUPUHEI
CTIeKTpaIbHOM I1ie/h 110 U PaKIIMOHHOM KapTuHe. JlTabopaTopHasi paboTa
Neo5. OnpefienieHrie pa3mMepoB fieTasieli, COCTaB/ISIOLIMX Xa0THUecKoe 1
yTopsiZloueHHOe MHOYKeCTBa, C TIOMOIIbIO sIBJIeHUH Audpakiiuu 1
unTepdepenyy. JlTaboparopHas pabota Ne6. V3yueHue CBOWCTB
oTpakaTebHOM MU PAKIIMOHHOM PeIleTKH U orpe/iesieHre C ee TIOMOIIbIO
JUTAHBI CBETOBOU BOJHBI. JTabopatopHas pabota Ne7. OnipesiesieHvie
KOHLIeHTpal[M1 pacTBOpa IpU MOMOILLU [OIyTeHEBOr0 caxapuMeTpa.
JlabopatopHasi paboTa Ne8 3yueHre 3aKOHOB MMOJISIPU3aLUA CBETA.
JlabopatopHasi paboTa Ne9. 3yueHue JUCTIEpCUM CBETA.
BeirosiHeHre abopaTopHoii paboTel. CTyIeHThI BBITOJHSIOT paboTy U3
Tepeyurc/ieHHbIX, B COOTBETCTBUM C UHUBUAYATbHBIM rpa(ukom
Paznen 6. BBITO/IHEHUS J1Ta00paTOPHBIX paboT B 1a00paTOpHUK BOTHOBOH OITHKU:
9 |KsauTOBas JlabopatopHasi paboTaNel. M3yueHne CIIEKTPOB UCITyCKAaHUS U 5
(hu3mKa. noryioieHyst. JlaboparopHast paboralNe2. VccienoBaHue CIieKTPOB
WHEePTHBIX ra3oB. JlaboparopHasi pabotaNe3. V3yueHHe CrieKTpa aToma
BOJIOPO/IiA U OTIpe/ieieHre TTOCTOSTHHOU Puzbepra.
Bcero 3a 4 cemecTp 17
3.4. CamocronTebHas padora crygenta (CPC)
Homep u
Ne | HamMeHoBaHHe Oo0nemMm,
Copep:kaHue yueOHOT0 3aJaHUs
n/n pas3jena JacoB
JUCLUILIUHBI
Pazgen 1. BrinonHeHre BBOAHOM 1abopaTopHoi paboThkl. IToAroToBKa K
1 dusrueckue JabopatopHbeiM paboram Nel, 2. OdopmieHre 0TYETOB 110 3 1ab0PaTOPHBIM 38
OCHOBBI paboram. IToaroroBka K 3ammuTe 1labopaTopHbIX pabot. IToaroToBKa K
MeXaHUKU. TectaMm Nel,Ne2. BeinosiHeHue [JomarHero 3aganus Nel.
) IToaroroBka K nabopatopHoi pabore. OdopmieHue oTueTa I1o 15
Paspen 2. naboparopHoi pabore.
3 MonexynsipHas BeinosiHeHue fomartiHero 3aja 10
¢hu3vka u A AT,
4 TepMO/IMHAMUKA. ITogroroBka K Tecty Ne3. 6
5 IToaroroBKa K KOJ/UIOKBUYMY. 7
Bcero 3a 2 cemecTp 76
IToaroroBka K naboparopHbiM padotam Nel, 2. Odopm/ieHre OTUYETOB 110 2-
Pasjen 3. M /1abopatopHbIM paboTam. IToArOTOBKA K 3allUTe 10 J1abopaTopHbIX padoT.
ITogroroBka k Tectam Nel,2 IToaroTOBKa K MPAKTAUECKUM 3aHSATUSIM T10
6 |OneKTpuyecTBO 38
i MarHeTsM. | TEMaM Nel, 2, 3. Bemonsenue Jomarnsero 3aganus Nel. IToaroroska K
Tecty Ne 3. [ToArotoBka K rpakthueCKUM 3aHATUsAM 110 TemaM Ne 4,5, 6, 7.
BeinosiHenue JlomariHero 3aganus Ne2.
7 paszen 4 IMoaroroBka K naboparopHoii pabote. OdopmiieHre OTUeTa 110 15
: naboparopHoii pabore.
dusuka
8 . [ToproroBka K Tecty Ne3. 15
Koj1e0aHui.
9 [ToproroBka K KO/JIOKBUYMY. 8
Bcero 3a 3 cemectp 76
IToBTOpEHME JIEKIMOHHOTO MaTepHrasa o TeMam "du3smka komedaHui" u
Paszen 5. "BosiHoBbIe niponeccel”. ITogroroska kK Tectam Nel, 2. TTogroroBka K
10 BonHossie naboparopHeiM paboram Nel, 2. OdopmiieHre OTUETOB TI0 2-M 20
—— JlabopaTtopHbeIM paboram. ITorOTOBKa K 3aluTe Mo JabopaTopHBIX paboT.
[ToaroroBka K rpakThueCcKuM 3aHsaTHsIM 110 TeMaM Nel, 2, 3, 4 BrinosiHeHue
HomatHero 3azjanus Nel.
11 |Pa3pen 6. [ToBTOpEHME /TIEKLIMOHHOTO MaTepuasa no TeMaMm pa3zesa "KeaHToBas 20
KganrtoBas ¢du3uka". ITogroroBka K Tectam Ne3. TToAroToBKa K JlabopaTopHoil pabote
9 30362




¢hu3mika. Ne3. OdopmiieHue otueTa 1o jabopatopHoii pabote. [ToArOTOBKA K 3al[UTe
1o 1abopaTopHbIX paboT. TTorOTOBKA K MPAKTHUECKHUM 3aHATHUSIM 110 TEMaM
Ne5, 6, 7, 8. BemosiHenue [JomatuHero 3aganus Ne2. [Toaroroska K Tecty
Ne3.

Bcero 3a 4 cemectp 40

4. OPMbI KOHTPO/J/IA OCBOEHUA JUCIIUIT/IMHbI

CEMECTP HEJE/IN CEMECTPA
123 4 56 7 |8 9 10 11 12 13 14 15 16| 17
5 Tecr| 7P T'E(;,T’ OTq’i‘:}-[C(?[ JIP, 1P Ter([?g, ](])PTLI Ter([t;, J(])];q 3 OTq"f;COT JIP, P
3 Tect 8 75| Somp % momp | | mop M momp AP
4 Tect| |IP| Tecr | | Tect, 13 |1 Terf;’ J%Tq' Terfg’ ]%q' 13 Te;;’ J(I)qu' AP @Iﬁ) '

YcioBHbIE 0003HAYEHMST:

TP — nuarHocTuyeckasi pabora;

Tect — TecT;

Ortu. no JIP — otuet 1o JIP;

I3 — momariiHee 3afiaHue;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

Tekynuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MATHOCTUYECKas paboTa;
* TEcCT;
e oruet 1o JIP;
e [JOMaIlIHee 3a/jaHue.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e 5K3aMeH;
e uddepeHIMPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

PNk~

<=}

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

. BonHogast ontuka. CIT6.5T'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2018, 435 3K3.

. Mexanuka u MosnekysipHas ¢usuka. CI16.5I'TY "BOEHMEX" um. [I. @. YcrtuHoBa, 2012, 620 3K3.

. Mexanuka u MosnekyasipHast ¢pusuka. CI16.5T'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2012, 3. pec.

. ITpaktukym 1o ¢usuke. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2005, 862 3K3.

. Criektpel aroMa. Teopust Bopa. CIT6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2006, 959 k3.

. OnekrpomarHetusMm. CIT16.BT'TY "BOEHMEX" um. []. ®. YctuHoBa, 2006, 543 3K3.

. OnekrpomarHetusm. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009, 423 3K3.

. A. T. Apemkus, JI. V. Bacunbera, C. H. CokosioBa. . OCHOBBI KBAHTOBON MeXaHHUKU U aTOMHOUN (DU3UKH.
CII6.BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2007, 408 3k3.

. A. JI. 3arpebun, M. I'. Jlegnes, T. A. ITaBnoBa. . Mar"etusm. CII6.BI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2007, 426 9K3.

A. JI. 3arpebun, M. T Jleguée, O. C. AnekceeBa. . Mosneky/nspHast (hU3HKa U TEPMOAMHAMUKA.

CII6.BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2007, 410 3K3.

0. JI. ®énopog, JI. . Bacunnwera, 1. FO. MBaHos. . KBantoras ontuka. CI16.6I'TY "BOEHMEX" um.

[. @. YcruHoBa, 2021, 175 3Kk3.

. JI. ®&énopog, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Mexanuka. CI16.BT'TY "BOEHMEX" um. /I.

®. Yctunosa, 2016, 116 3k3.

. JI. ®énopoe, FO. H. JTazapesa, B. I. Cpeaun. . ®usuka. Bonxel. CI16.BI'TY "BOEHMEX" um. /1. .

YctuHoBa, 2021, 122 3K3.

. JI. ®énopos, FO. H. Jla3zapeBa, B. I. CpeauH. . ®usuka. OCHOBBI MOMEKY/ISIPHO-KUHETUYECKOU Teopru

u repmopuHamMukd. CITI6.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2017, 152 3k3.

. JI. ®énopoe, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Konebanus. CI16.5T'TY "BOEHMEX" um. /1.

®. Yctunosa, 2020, 135 3k3.

. JI. ®énopog, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Daekrpuuectso. CI16.5T'TY "BOEHMEX"

uM. [1. @. YcrrHoBa, 2018, 128 3ks.

0. JI. ®énopog, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Maraetusm. CI16. 5T TY "BOEHMEX" um.

. ®. YcruHoBa, 2019, 222 k3.

. FO. BaHog, T. H. KusizeBa, FO. H. JIa3apeBa. . BBejeHre B MaTeMaTHueCcKyto 00paboTKy pe3y/bTaToB

skcriepuMenTa. CIT6.BI'TY "BOEHMEX" um. /1. ®. YctuHora, 2018, 444 3k3.

E. I. BopoauHa. . DjieMeHThbI TEOPUH TI0JISI B 3/IEKTPOCTATHKE U 31eKTpomarHetusme. CIT0.BI'TY

"BOEHMEX" um. [I. ®@. YctuHoBa, 2014, 477 5k3.

E.T. BopoguHa, A. H. CrapyxuH. . Konebanus u Bossbl. CI16.5I'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,

2011, 426 3Kk3.

E. T. Bopoguna, A. H. CrapyxuH. . KeantoBasi Mmexanuka. CI16.BI'TY "BOEHMEX" um. []. ®.

YcruHoBa, 2012, 407 9K3.

N. B. CagennbeB. Kypc ¢dusuku. T. 3 KBanTtosasi ontuka. BI'TY "BOEHMEX" um. []. ®@. YctuHoga, 2008,

298 k3.

U. B. CaBenbeB. Kypc o6meii ¢pusvku. T. 2 DnekrpuuectBo 1 MarHeTu3Mm. Bonuel. Ontuka. CI16.BI'TY

"BOEHMEX" um. I. ®. YctuHoBa, 2007, 279 3k3.

N. B. CagesnbeB. Kypc o6ieii ¢husuku. T. 1 Mexanuka. MonekynsipHas ¢usuka. BI'TY "BOEHMEX"

uM. 1. ®. YcruHogsa, 2007, 291 k3.

W. E. Ypogos. . 3agauu o obiei ¢usvke. CI16.: JTans, 2007, 683 3K3.

N. K. Hekpacos. . OCHOBBI (hM3UKH aTOMHOTO si/ipa U 37ieMeHTapHbIX yacturl. CT16.5T'TY "BOEHMEX"

uM. [1. @. YcruHosa, 2010, 469 3ks.

JI. Y. Bacuneesa, b. C. I'ybanos, T. B. ViBaHoBa. . MeTogpb! peliienus 3afau mo ontuke. CI16.BT'TY

"BOEHMEX" um. I. ®. YctuHoBa, 2008, 838 k3.

JI. NI. Bacunbera, H. A. MeaHoga, T. H. Kasizera. . DyeKTpoMarauTHoe moJie B BetriectBe. CIT0.BT'TY

"BOEHMEX" um. 1. ®. YctuHoBa, 2017, 400 3K3.

JI. . BacuiseBa, H. A. MBaHoBa, FO. H. JlazapeBa. . Ctatuctuueckue pacripefiesieHusi B QU3mKe.

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 254 3K3.

M. T. Jlegnes, A. JI. 3arpebun, A. A. KoscaHoga. . ITocTosiHHBIHN dekTpryeckuit Tok. CI16. BT TY

"BOEHMEX" um. I. ®. YctuHoBa, 2013, 449 3k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIUHE:

He Tpe0yeTcs.
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5.3. Ilepuoguyeckue U3zaHus:
He TpeOyoTCSI.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUITUHLI, 31eKTPOHHbIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ - DnekTpoHHast OUOIMOTEUHAs CUCTEMA U3/IaTebCTBA «JIaHb»;

2. https://www.biblio-online.ru/ - OnextponHas 6ubnuoreka FOPAIT;

3. http://tnt-ebook.ru/ - SnekrponHas 6ubmroTeuHas cucrema « THT»;

4. https://ibooks.ru/ - DnekrponHast 6ubnmuoreuHast cucrteMa ibooks.ru;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - SnekTpoHHas
oubmoreunas cucrema BI'TY — ®yHzaamenTanbHas 6ubmoreka BITY «BOEHMEX» um. 1.0.
YcTuHOBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HaumonaneHast nekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast ;ekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHga
dbyHIaMeHTabHBIX UCC/IeI0BaHMIM.

VHdopmMaLoHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texskcnept — MH(bOpMaLMOHHBIN OPTal TEXHAYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, cTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTasl ITpaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:;
He Tpebyercsl.

5.6. ndopmaliioHHbIe TeXHOJIOTUH:

B3anMo/ielicTBUe ¢ oOyuarormumucs nocpeactsoMm DMOC Moodle BI'TY «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. IlpoekTop;
2. lHTepakTHBHas [0CKa;
3. AyIUTOpHS C YHCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroImuxcs.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcraHoBKU 17151 TIpOBeZieHUst 1Tab0paTOPHBINX paboT 10 «MexaHHWKa, MOJIeKy/IsipHas (pr3nKa»;
2. YcraHOBKa /17151 1ab0paToOpHBIX paboT 1o "O/eKTpUYeCcTBO U MarHeTH3M";
3. YcraHoBKa /7151 1abopaTopHbIX paboT 1o "BosiHOBast M KBAHTOBast ONTHKA'.

6.4. IIpouee:
1. pabouee mMecTo MpernogaBaTe’isi, OCHaILEHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;

2. pa60qu MeCTa CTyJeHTOB, OCHAllleHHbI€ KOMITbIOTEDAMU C AOCTYIIOM B I/IHTEPHET, rnpegHda3HaUYe€HHbIE

[71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU 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
MOATOTOBKU 10 HarpaejeHuto 15.03.06 MexampoHuka u pobomomexHuka. JJACUMIUIMHA peanu3yeTcs Ha
tdakynerete O EctectBenHoHayuHbli BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadeapoit 04 PU3UKA.

MOucuuniavHa HalesieHa Ha GOPMUPOBaHUE KOMNemeHYuli:
OITK-1 CriocobeH MpUMEeHSTb eCTeCTBEHHOHAyUHble U OOITleMH)KeHePHbIe 3HAHUS, METOZABI MaTEMATHUECKOTO
aHa/iM3a U MO/IeTMPOBaHUs B MpodeCcCHOHaIbHON JesiTeTbHOCTH.

CojeprKaHue AUCLIMIUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBSA3aHHBIX C M3yUueHUeM (hyHIAaMeHTabHbIX TIOHSATHH,
3aKOHOB U TEOPUM KIACCUUECKOM W COBPEMEHHOM (U3WKK 0 OCHOBHBIM pa3sfienaM: (pU3NUeCKHe OCHOBBI
MeXaHUKH, 37IeKTPUYeCTBa ¥ MarHeTH3Ma, 37IeKTPOJUHAMUKH, (PU3UKN Ko/eOaHUM U BOJH, ONTHKK, KBAHTOBOM
(bU3MKYM, aTOMHOM U s/1ePHOM (hH3UKH.

[TporpamMmMotit AUCLUTIIMHBI TIPeyCMOTPEHBI CleyIoliiie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
* TeCT;
e otuet 1o JIP;
e JlOMallTHee 3a/IaHue.

ITpomexxyTouHasi aTTecTalys NPOBOAUTCS B (hopmax:
e SK3aMeH;
o nmuddepeHIMPOBAHHBIN 3aUeT.

OO01jast TPYAOEMKOCTh OCBOEHHUSI AUCLMIUIMHBI cocTtaBisgeT 11 3.e., 396 u. IIporpaMMol AMCIUIUIAHBI
IpeyCMOTPEHBI JIEKLIMOHHbIe 3aHATHs (102 u.), npakTuueckue 3aHATHA (51 4.), 1a00paTOpHBIM MPAKTUKYM
(51 u.), camocTosiTenbHas pabota cryzeHTa (192 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 JUCLIAIIIMHEI cocTageT 396 u., u3 Hux 204 4. ayUTOPHBIX 3aHATUH, U 192

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.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHnoBaHue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. ®u3nuecKkue 0CHOBbI MeXaHUKH.

BrimnonHeHne BBOAHOM 1abopaTopHoi paboTkl. IToAroToBKa K
naboparopHeiM pabotam Nel, 2. OdopmiieHre 0TUETOB 110 3
naboparopHeiM paboTam. IToAroToBKa K 3aijure
nabopaTtopHeIX paboT. [ToaroroBka K Tectam Nel,Ne2,
BeinoniHenue [JomaiuHero 3azanus Nel.

. JI. ®énopos, FO. H.
Jla3zapera, B. I. CpenuH. .
®u3uka. MexaHuka:
CII6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2016 (1-4)
N. E. Upogos. . 3agauu no
obrreti dpusuke: CI16.: JlaHb,
2007 (1)

. FO. Ueanos, T. H. Kusi3eBa,
FO. H. JlazapeBa. . BBesieHue B
MaTeMaTHUYeCcKyr o0paboTKy
pe3y/IbTaToB YKCTIepUMEHTa:
CII6.FT'TY "BOEHMEX" um.
O. ®. YcruHoga, 2018 (Bce)

. MexaHuKa 1 MoJieKy/sipHasi
¢usuka: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2012 (Bce)

N. B. Cagesnbes. Kypc o0riieit
¢uzvku. T. 1 MexaHuKa.
MonekynsipHas ¢hu3MKa:
BI'TY "BOEHMEX" um. [.
®. YctuHoBa, 2007 (1-4)

38

Wroro no pa3geny 1

38

Pazgen 2. MonekynsapHas ¢pu3uKa 1 TepMOAUHAMUKA.

IMToaroToBka K jabopatopHoii pabote. OopmieHHe oTUeTa IO
naboparopHoii pabore.

. JI. ®énopos, 0. H.
Jlasapesa, B. I'. CpepuH. .

BrimonHeHne JoMalliHero 3a/jaHusl.

dusuka. OcHOBEI

IToproroBka K Tecty Ne3.

MOJIEKY/ISIPHO-KUHETHUYe CKOM

HO,Z[FOTOBKEI K KO/IVIOKBUYMY.

15

TeOpUH U TepMOAVHAMUKN:

CII6.BI'TY "BOEHMEX" um.

. ®. Ycrunosa, 2017 (Bce)
. MexaHHKa ¥ MOJIeKy/IsIpHast
¢wusmka: CI16.6I'TY
"BOEHMEX" um. []. ®.
YctuHOoBa, 2012 (BCe)

A. JI. 3arpebun, M. T.
Jlegués, O. C. Anekceesa. .
MonnekyssipHas $pu3uKa 1
tepmogrHamuka: CI16.BI'TY

"BOEHMEX" um. [1. ®.

15

10
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YctuHoBa, 2007 (Bce)

N. E. Upopos. . 3agauu no
obrmeti dpusuke: CII6.: JlaHb,
2007 (2)

W. B. CagesnbeB. Kypc o0iiieit
¢usuku. T. 1 MexaHuUKa.
MonekyssipHasi pU3mMKa:
BI'TY "BOEHMEX" um. [.
®. YctunHosa, 2007 (10-16)
JI. 1. Bacunnera, H. A.
NBaHoga, FO. H. Jla3zapesa. .
Craructuueckue
pacrmpeziesieHyst B (GU3HKe:

CII6.BI'TY "BOEHMEX" um.

. ®. YcruHosa, 2015 (Bce)

Wrtoro no pasgeny 2

38

Pazgen 3. J1eKTpHueCcTBO U MarHeTU3M.

IMoaroroeka K maboparopubiM pabotam Nel, 2. OdopmsieHue
OTYeTOB 110 2-M ylabopatopHbiM pabotam. [ToAroToBKa K
3aiuTe 10 gaboparopHbix pabort. IToaroToBka K Tectam Nel,2
IToarotroBka K rpakTH4YeCKUM 3aHSITUSM 110 TemaM Nel, 2, 3.
Brmonnenue TomarnHero 3aganus Nel. I[Toaroroska K Tecty
Ne 3. IToaroroBka K NpakTU4eCKUM 3aHATUAM 110 TeMaM Ne
4,5, 6, 7. BeinonHenue lomaiiHero 3aganus Ne2.

16

M. I. Jlegues, A. JI.
3arpebun, A. A. KoncaHoga. .
IToCTOSAHHBIM 371eKTpUYe CKUM

tok: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2013 (Bce)
. D/IeKTpPOMarHeTHs3Mm:

CII6.BI'TY "BOEHMEX" um.

O. ®@. YcruHoga, 2006 (Bce)
E. T. bopoguHa. . DneMeHThbI
TeOpHH TI0JIsl B
3/1eKTPOCTAaTHKe U
3/IeKTpPOMarHeTu3Me:

CII6.BI'TY "BOEHMEX" um.

. ®. YcruHosa, 2014 (1-7)
WN. E. Upopos. . 3apauu 1o
obirieti dbusuke: CII6.: JIaHb,
2007 (3)

. DJIeKTPOMarHeTrs3Mm:

CII6.BI'TY "BOEHMEX" um.

. ®@. YcruHoga, 2009 (Bce)
. JI. ®énopos, FO. H.
Jlazapesa, B. I'. CpenuH. .
®usuka. Marnetusm:

CII6.BI'TY "BOEHMEX" um.

[. ®@. YcruHoga, 2019 (Bce)
N. B. CagesnbeB. Kypc obieit
¢usuku. T. 2 Dy1eKTpUUeCTBO

W MarHeTu3M. BOJTHEL.
Onturka: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2007 (1-8)
A.JI. 3arpebun, M. T.
Jlenues, T. A. I1aBnoga. .
Marsetusm: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (Bce)

. [IpakTuKy™m 10 pusrke:

CII6.BI'TY "BOEHMEX" um.

. ®@. Yctunoga, 2005 (1-3)
. JI. ®énopos, FO. H.
Jla3sapesa, B. I. CpeauH. .
®usuKa. JIeKTPUUeCTBO:

CII6.BI'TY "BOEHMEX" um.

[. ®@. YcruHoga, 2018 (Bce)
JI. 1. Bacunbera, H. A.

38
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WBaHoBa, T. H. Kuasesa. .
D/eKTPOMarHUTHOE TIoNe B
BeriectBe: CIT0.BT'TY
"BOEHMEX" um. . ®.
YctuHoBa, 2017 (1)

Wroro no pa3geny 3

38

Pa3gen 4. ®u3nKa Kore0aHuM.

IToaroroBka K aboparopHoti pabote. OdopmiieHre oTUeTa Mo
nabopaTopHoi pabore.

IToaroroBka K Tecty Ne3.

[MoaroToBKa K KOLJIOKBUYMY.

. D/IeKTpPOMarHeTr3Mm:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2006 (Bce)
U. B. CaBesnbeB. Kypc obeit
¢uzvku. T. 2 DneKTpruUecTBO
Y MarHetvsM. BosHBL
Onruka: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (17-20)
E.T. Bopoguna, A. H.
CrapyxuH. . Konebanus u
BosiHeL: CI16.BT'TY

15

"BOEHMEX" um. [1. ®.
Ycrunoga, 2011 (1-3)

. DJIeKTpOMarHeTrsMm:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2009 (Bce)
N. E. Upopos. . 3agauu o

15

obireti dusuke: CII6.: JlaHb,
2007 (4)

M. JI. ®égopos, HO. H.
Jlasapesa, B. I. CpepuH. .
dusvka. Konebanus:
CII6.BI'TY "BOEHMEX" um.
0. ®@. YcruHoga, 2020 (Bce)

Urtoro no pasgeny 4

38

Pa3pen 5. Bo/iHOBBIEe IPOLIECCHI.

IToBTOpEHME NEKIIMOHHOTO MaTeprasa no remMam "dusrka
konebanuit" u "BosiHoBbIe Tiporjecchl’. TToAroToOBKa K TecTaM
Nel, 2. ITogroroBka K siabopatopabiM paboram Nel, 2.
OdopmeHre 0TUETOB 10 2-M J1abopaTOpHLIM paboTam.
IMoaroToBka K 3ammuTe 110 labopaTtopHbix pabort. [ToaroToBka K
MpaKkTUUeCKHUM 3aHATHsAM 1o TeMaM Nel, 2, 3, 4 BrImno/iHeHYe
IomaiHero 3aganus Nel.

W. B. CagesnbeB. Kypc o0iieit
¢usuky. T. 2 Dy1eKTPUUECTBO
Y MarHeTH3M. BOJTHEL.
Onturka: CII6.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoga, 2007 (17-21)
JI. 1. Bacunbesa, b. C.
I'y6aHos, T. B. BaHoERa. .
MeTtogp! pelieHys 3aZ,a4 110
ontuke: CII6.BT'TY
"BOEHMEX" um. [1. ®.
YcruHoga, 2008 (1-7)

. E. Upogos. . 3agauu 1o
obireti dhusuke: CII6.: JIaHb,
2007 (4, 5)

O. JI. ®énopos, 0. H.
Jla3zapesa, B. I. CpenuH. .
®usuka. Bonner: CI16.BI'TY
"BOEHMEX" um. . ®.
YctuHOBa, 2021 (BCe)

. BonHoBas onTuka:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2018 (Bce)
E.T. bopoguHa, A. H.
CrapyxuH. . Konebanus u
BosiHbL: CIT6.BI'TY
"BOEHMEX" um. [I. .

Ycrutoga, 2011 (4-8)

20

17
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Wroro no pasgeny 5

20

Pa3pen 6. KBanToBas ¢u3uka.

IToproroBka K Tecty Ne3.

[ToBTOpEHME MEKI[MOHHOTO MaTepuasa o TeMaM paszesna
"KsanTtoBas ¢u3uka". ITogrororka kK Tecram Ne3. IToaroroBka
K aboparopHoti pabote Ne3. OdopmiieHne oTUeTa o
naboparopHoii pabote. TToArOTOBKA K 3aIIUTe 0

nabopatopHbIX paboT. [ToAroToBKa K MPAaKTHUECKUM 3aHATHSIM
o TemaM Ne5, 6, 7, 8. BeinosiHeHre [JomaiHero 3aganust Ne2.

U. B. CagesnbeB. Kypc
¢usuku. T. 3 KBanToBas
ontuka: BI'TY "BOEHMEX"

uM. . @. YcrruHoBa, 2008

(Bce)

N. E. Upopos. . 3agauu no
obreti dpusuke: CII6.: JlaHb,
2007 (5,6)

E. T. bopoguHa, A. H.
CrapyxuH. . KBaHTOBas
Mexanuka: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2012 (1-10)

. CniekTpebl atroma. Teopus
Bopa: CITI6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2006 (Bce)
A.T. Apeukus, JI. W.
Bacunwena, C. H. Cokonosga. .
OCHOBBI KBAHTOBOUM MeXaHUKU
Y aTOMHOU (PU3HKU:
CII6.BI'TY "BOEHMEX" um.
. ®. Yctunosa, 2007 (1-5)
N. K. Hekpacos. . OCHOBbI
(hM3MKM aTOMHOTO Siipa v
3/IeMeHTapHbIX YaCTUL;

O. ®. YcruHosa, 2010 (Bce)
M. JI. ®égopos, JI. U.
Bacuinbesa, /1. FO. 1BaHoB. .
KsanToBas ornruka:

. ®. YcruHoga, 2021 (Bce)

CII6.BI'TY "BOEHMEX" um.

CII6.BI'TY "BOEHMEX" um.

20

Urtoro no pasgeny 6

20
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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 SK3aMeH;
e SK3aMeH;

e uddepeHIMPOBAaHHBIN 3a4erT.
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

Kakapiii BapuaHT foMaliiHero 3ajanust cogepxuT 100% 3azau.
[omaiiiHee 3a/laHue «3auTeHO», eCJi BITIOJTHeHO He MeHee 80% 3a/iaHuid.
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

Tectri ipoBoasTcs B DMMOC Moodle BI'TY «BOEHMEX». Kaxxb1ii BapuaHT Tecta cogepxkut 100%
3a/laHui, 3a/laHKsl COOTBETCTBYIOT TeMaM U3yuaeMoro paszena 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

Ortuet 1o 1labopatopHoit paboTte (JIP) mpe/cTaB/sieTCsl B PyKOIIMCHOM BU/Ie, Ha iucTax opmata A4,
3aro/THEHHBIX C OJJHOW CTOpOHBL. CoJiep>KaHHe OTuUeTa /JO/DKHO COOTBETCTBOBATh 11a0/IoHy oTueTa JIP*.
JIP cuMTaeTcst PUHATOM, a CTY/IEHT MOTyyaeT 3a Hee OTMETKY «C/IaHO», eCJTH
a) TIpu MpoBepKe oT4eTa JIP BHITIO/IHEHBI C/IeIyOLHe TpeOOBaHUS:
* 3aT0/THEHBI CBO/IHBIE TaOIUIIBI C pe3y/IbTaTaMyu U3MePeHHI;
* BBITIOJTHEH pacyeT 3HAYeHUM MCKOMBIX BEIMUMH U UX MOTPEITHOCTEH; MPaBUIBLHO TIPe/ICTABIEHI
OKOHYATe/IbHbIE Pe3y/bTaThl;
* TOCTPOEHbI HeOOXO/IMbIe TPadUKH B COOTBETCTBUH C TPEOOBAHUSIMU, U3JIOXKEHHBIMU B METOJUUE CKUX
MOCOOUSIX K TabopaTopHBIM paboTam (TpeboBaHMs MPoAyO/IMpOoBaHkl B mabaoHe oTueTa JIP);
* IPOBe/IeH aHa/Iu3 TIOYUYeHHBIX Pe3y/IbTaToOB IyTeM CPaBHEHUS UX C TeOPeTUYeCKUMH 3HaUeHUSIMU;
* IaHBI TIMCEMEHHBIE OTBEThI Ha BCE KOHTPOJIbHBIE BOMPOCH! (KOHTPOJIbHBIE BOTIPOCHI TPUBE/IEHBI B
METOJUUECKUX YKa3aHUAX K KaK/0H labopaTtopHoii pabote).
6) nipu 3arrure JIP:
* CTyZIeHT B (hopMe KPaTKOTrO COOOILeHUsI U3/I0XKUIT Pe3y/IbTaThl BBINOTHEeHHOW uM JIP;
* CTY/IeHT B YCTHOU ()opMe BEepHO OTBETHJI Ha BCE BOTIPOCHI, 3a/lJaHHbIe TPero/iaBaTesieM, U3 Unc/a
KOHTPOJIbHBIX BOTIPOCOB, OTBETHI Ha KOTOPLIE AIaHbl B oTuete 110 JIP.
Ecnu He BBIMOTHEHO XOTS OBl OIHO U3 BhIILIE YKa3aHHBIX TPeOOBaHWH K OTUETY WK [JaH HEBEPHBIN OTBET Ha
BOIPOC, TO OTYET MOJJIEXKUT ZI0PabOTKe WU CTYZEHTY PEKOMEH/IyeTCs U3yUUTh BOMPOC, Ha KOTOPBIN OH
OTBETH/T HEBEPHO.
*[1Tabson JIP pa3metrien B SIOC Moodle BI'TY «BOEHMEX» u B YMK AUCIUTUIVHBL

JK3aMeH
Iyt MPOMEeKYTOUHOM aTTeCTarlyuu, MPOBOUMOM B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3afaHuAMU. THUIIBI 3a/IaHUI: TeOpeTUUeCKUH BOTIPOC, KauecTBeHHas 3a/aua. Kaxxabii 6unet cocrapnsier 100%
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3a/|laHui.

OrieHKa BBICTAB/SIETCS TIOC/Ie cODeceoBaHUsI CO CTY/IEHTOM, B COOTBETCTBUM CO CIeYIOUUMU KPUTEPUSIMU:

» MeHee 50% TpaBUIBHBIX OTBETOB — HEY/|OBJIETBOPUTEBHO;

* oT 50% 10 64 % OTBETOB — YIOBJIETBOPUTENBHO;

* oT 65% 10 84% OTBETOB — XOPOLLIO;

* oT 85% /10 100% npaBUIbHBIX OTBETOB — OTJIMYHO.

BapuaHThI 9K3aMeHAIMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETUYECKHX BOTIPOCOB K 3K3aMEHY Mpe/ICTaBIeHbI
B YMK pucturiael, a B SMOC Moodle BI'TY «k BOEHMEX» — TpeHHPOBOUYHBIE BAPDUAHTHI.

JK3aMeH

IT71st MPOMEeKyTOUHOM aTTeCTalyu, MPOBOIUMOM B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3a/laHusIMU. THITBI 33/IaHUH: TeOpeTUUYeCKHH BOTIPOC, KauecTBeHHas 3ajaua. Kaxkapiii oumetr coctasnser 100%
3a/laHUM.
OtrleHKa BLICTaB/IsIETCS TIOC/Ie cobece0oBaHUs CO CTYAEHTOM, B COOTBETCTBUM CO CIAYIOIUMU KPUTEPUSIMU:
* MeHee 50% IpaBU/IbHBIX OTBETOB — HEY/IOB/IETBOPUTEJILHO;
* oT 50% 710 64 % OTBETOB — Y/I0BJIETBOPUTENBHO;
* oT 65% /10 84% OTBETOB — XOPOIIIO;
* oT 85% 10 100% npaBUIbHBIX OTBETOB — OTVIMYHO.
BapuaHThI 9K3aMeHaIMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETHUECKUX BOTIPOCOB K 9K3aMeHY Mpe/iCTaB/IeHbl
B YMK puctuniusel, a B DMMOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUYHbIE BapUAHTHI.

JuddepennupoBanHbIii 3aueT

171 IpOMeXKyTOUHO# aTTecTalyy, MPoBoJUMOl B popme anddepeHIIMPOBaHHOTO 3a4eTa,
WCIo/b3yeTcs UToroBelid TecT co 100% 3azanmii. Tect npoBoguTcs B DMMOC Moodle BI'TY «BOEHMEX».
TecT cunTaeTcsi CJaHHBIM, eC/TA 00yUaroIMiiCs BBIOpas MPaBU/IBHBINM BADHUAHT OTBeTa He MeHee, ueM B 50%
3a/IaHUM.
Kpurtepuu riepecyera pe3y/bTaToB TeCTa B OLIEHKY:
* 51 - 67% — 3auTeHO-yI0BIETBOPUTEJIBLHO;
* 68 - 84% — 3auTeHO-XOpO11IO;
* 85 - 100% — 3a4TeHO-0TJIMYHO.
BapuaHThbI TeCTOBBIX 3a/laHui TipeicTaBieHbl B YMK aucuuriiuiel, a B OOC Moodle BI'TY «BOEHMEX»
— TPEHUPOBOUHbIE BapUaHTHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Tecr,
Pa3gen 1. ®uznuecKue 0CHOBbI Order no
1 2 A 74 | 36 | 18 | 9 9 | 38 20 JIP,
MeXaHHKH.
JomariiHee
3a/laHue
Tecr,
OrtuerT 110
1 9 Pazpen 2. Mosneky/isspHas 70 | 32 | 16 8 8 38 10 TP,
¢u3nka u TepmoagHAMHUKA.
HomarHee
3a/1aHre
Bcero 3a 2 cemecTp 144 | 68 | 34 17 17 76 30
Tecr,
Pazfen 3. /eKTpuuecTBO U Order no
2 | 3 AGhe P 94 | 56 | 28 | 13 | 15 | 38 20 JIP,
MarHeTHu3M.
Homarnee
3a/1aHre
Tecr,
2 3 [Pa3pen 4. ®du3uKa Kojed0aHMI. 50 | 12 6 4 2 38 15 Ortuer 110
JIP
Bcero 3a 3 cemecTp 144 | 68 | 34 17 17 76 35
Tecr,
2 4 |Pa3pen 5. BoainoBsbie mpoueccbl. | 55 | 35 | 14 12 9 20 20 OrtuerT 110
JIP
Tecr,
OrtuerT 110
2 4 |Pa3pen 6. KBanToBas pusuka. 53 | 33 | 20 5 8 20 15 JIP,
Homarnee
3a/1aHue
Bcero 3a 4 cemecTp 108 | 68 | 34 17 17 40 35
Bcero no AucIUn/InHe 396 | 204 | 102 | 51 51 192 100
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OneHouHble MaTepuaabl no gucuumiuie ®U3NKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00U euHyceHepHbie 3HaHUs, Memoobl
Mamemamuyeckoz20 aHA/U3a U MooeAUpoe8aHusi 8 npogeccuoHabHOU destmeabHOCTU

Nel

Ne 2

Ne 3

Neo 4

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILKTE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Kaxkue 13 iepeunicieHHbIX HDKE IeHCTBUH MO3BOMIAT YMEHBIIMTD COOCTBEHHYIO UacTOTY KoyiebaHui o
TPY>KUHHOTO MasiTHUKA?

1.  YmeHbllleHHe >KeCTKOCTH MPY>KUHBI

2. YBejueHHe KeCTKOCTU IIPY>KUHbI

3.  YmeHblueHMe MacCChl [I0[BELLIEeHHOI0 Ipy3a
4.  YBenuueHHe MacChl MOZIBEIIIEHHOTO TPy3a

5. YMeHbIlleHUe KeCTKOCTU TIPY>KUHBI ¥ YBeJIMUeHHEe MacChl TIOABEIIEHHOTO Tpy3a
IpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

Ha pucyHke npe/icTaB/ieHa JuarpaMMa SHepreTuueCcKuX ypoBHel aroMa. HekoTophie BO3MOXKHBIE
BapHaHThI TIEPEXOZ0B C OIHOTO YPOBHS Ha JIPYrol MPe/ICTaB/IeHk] B J1eBoi Tabuie. K Kax/0i 1o3uimn
B JIeBOY TabslLie mojj0eprTe COOTBETCTBYIOLIYIO MO3ULMIO (Ha3BaHUe CeprH) B MPAaBOM Tabmuiie.

E. 3B n

i o
=154 I )
. 'I'f:;: [T1] 4
- 3
-3.38 l 2
—13.55 L1teey |

1Dnepexos 5-4 A)cepus JlaiimaHa
2)niepexop 4-3 B)cepusi banbmepa
3)riepexop 3-2 B)cepus IlamieHa
4)nepexof 5-1 I')cepust bpakera

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

OHeprus ¢otoHoB E, najaroiux Ha ¢hoTokaTo, B 4 pa3a 6osbiiie paboThl BbIX0a A MaTepuara
dorokarozia. KakoBo OTHOIIIEHHE MaKCUMaJTbHON KHHETUUYEeCKOU 3Heprun (hoT031eKTPpoHOB EK K pabote
BbIXO/1a?

HpO‘-IHTaﬁTE TeKCT U YCTAaHOBHUTE I0C/1eJ0BaTe/IbHOCTh

WUccnesoBaHye CTIEKTPOB TIPOM3BOJUTCSI HA MOHOXPOMAmMope - ONTUKO-MeXaHW4eCKOM Tpubope,
Tipe/iHa3HaYeHHOM /i71s1 BbIZle/IeHHs] Y3KUX MHTePBaJIOB [IUH BOJIH ONTHUYECKOTO (T. e. BUAKUMOTO,
nH(GPAKPaCHOTO WK YIBTPA(pHOIeTOBOTO) U3TyIeHUs.

Bu3up okyssipa npubopa HaBOAWTCS Ha UCC/IEyeMYIO JIMHHUIO CIIEKTpPa C MIOMOLLbIO0 M3MepUTEeIbHOTO
bapabaHa, Ha KOTOPOM HaHeCeHbI JleJieHus B rpagycax. OTCUeT CUMTHIBAETCs MPOTUB MHJEKCA Ha
yKasareJsie, KOTOpbIF CKOJIb3UT TI0 CITUpabHOM KaHaBKe OapabaHa.

Takum o0pa3oM, Ji/1s1 orpe/ie/IeHyst AJTHH BOJIH CIIEKTPa/IbHBIX JIMHUHM HEO00X0IUMO, TIPEX/IE BCETO,
MpOTpaJyupoBaTh Ikaay bapabaHa MOBOPOTHOTO MexaHHW3Ma MOHOXPOMATopa B JJIMHAX BOJIH, T.€.
HaliTi 3aBucuMocCTb | = f(A), rae | - oTcuet 1o mkase. I'paflyMpoBKa OCYIIeCTBISIETCS C TIOMOIIIBEO
W3BECTHOTO JIMHEHYAaToro CrieKTpa MapoB PTYTH.
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Ne 5

Ne 6

Ne 7

YcraHoBUTe TIOC/IE[JOBAaTE/ILHOCTD AeACTBUM. 3alUIIMTe IT0C/Ief0BaTeTbHOCT (P CieBa HarpaBo.

1. TIpocMOTpeTh BeCh CIIEKTP OT KPACHOM /10 hHo1eToBOH (Heo0XoAuMO yOeauThCs, UTO BCe JTMHUU
CTeKTpa JOCTYIHBI K U3MepeHHUI0).

2. YCTaHOBUTH Ha peJibC PTYTHYIO JIaMITy U BKJ/IIOUUTD eé.

3. Bx/tounTh 010K MATaHUS MOHOXpOMAaTopa

4. TTo faHHBIM TaO/HULIBI TIOCTPOUTH TPAYHUPOBOUHBIN rpaduk | = f(A) Ha MUITMMETPOBOIA Oymare..

5. HacTpouTh LIMpHHY I11e/I1 MOHOXpoMaropa (IIpY IHPOKOM PacKpbITUH I1jeJTi TPU CHHUE TUHUN
pTyTH Hab/MIOZAt0TCS Kak 0/jHa)

6. Bpairjasi 6apabaH B 0JHOM HarpaB/IeHUH, COBMeIaTh BU3UP OKY/Isipa CO BCEMH JIMHUSIMU CIIEKTpa

PTYTH (HauMHasi ¢ PUOJIETOBOM JIMHUM), [/TMHA BOJHBI KOTOPBIX YKa3aHa B MpuiaraeMoi Tabuile.
CHSTbIe OTCUETHI 3aHECTU B Ty e Tab/IUIy COOTBETCTBEHHO.
7. BBIKJIIOUUTH PTYTHYIO JIaMILy

[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTIbHOCTD

Heob6xoaumo onpeenuThb AU3/IeKTPUUECKYIO TPOHULIAEMOCTb >KUJKOI'O TUIEKTPHKA, KaK OTHOILIEHHUE
€MKOCTH KOH/IeHCaTopa, 3ari0/THEHHOTO 3TUM JM3/IEKTPUKOM K U3BeCTHOM eMKOCTH 3TOTO JKe
KOHZIeHcaTopa 6e3 ZIn3IeKTpHKa.

Onpe/iensitoT eMKOCTb KOH/ZleHcaTopa C AW3/1eEKTPUKOM Pe30HaHCHBIM MeTOZIOM. YCTaHOBKA COCTOMT U3
KosiebaTesIbHOTO KOHTYPA, BK/IFOUAOIIero KaTyIIKy C H3BeCTHOM MHAYKTUBHOCTBIO U UCCIe/[yeMbIi
KOH/ZIEHCaTop, BbICOKOYAaCTOTHOT'O FreHepaTopa CHHYCOM/IaIbHOI0 HalpsDKeHWSI M BOJIBTMETpa.
[Tpenebperas 3aTyxaHueM (OMAYeCKUM COTIPOTHB/IEHHEM ), MOXKHO CUMTATh, YTO NIPH pe30HaHCe
YyacToTa COOCTBEHHBIX KoJie0aHWi B KOHTYpe M YaCcTOTa CMHYCOUJA/TBHOTO HallpsyKeHHs reHepaTopa
COBMA/A0T.

YcraHoBUTe MOC/Ie[0BaTeIbHOCTD AeHCTBUI. 3aNMIINTe 10C/e[0BaTe/IbHOCTD (P C/1eBa Harpaso.
1.CHATB 3aBUCHMOCTb HalpsDKeHUs OT YaCTOTHI.

2.ITpoBepuTh NMPaBUIBHOCTE COOPaHHOM yCTaHOBKH.

3.BK/IHOUMTE YCTAHOBKY B C€Th

4.0mpeienTh Pe30HAHCHYIO YaCTOTY, COOTBETCTBYIOIIYIO HaubOJIbIIeMy 3HaUeHHUIO HallpsDKEHHSI.

5.OHPG,Z[6HI/IT]3, KdK OTHOIII€HHE €eMKOCTH KOHAEeHCAaTOPAa, 3dlI0JITHEHHOTO [AW3J/IEKTPUKOM K W3BECTHOM
€MKOCTH 3TOI'0 )K€ KOHZAeHCAaTopa 6e3 AW3JIEKTPUKA.

6.CpaBHUB UaCTOTy COOCTBEHHBIX KO/Ie0AHUM C pe30HAHCHOW YaCTOTOM, OTIPe/Ie/TUTh eMKOCTh
KOH/JIeHCaTopa C AU3/IeKTPUKOM.

[TpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAHHKLIN OTBET

OMeKTPOH C 3apsiZioM e ¥ Maccoii m BieTaeT B MarHUTHOE T1071e CO CKOPOCTBIO L TIepIeH/JUKY/ISIpHO
CUJIOBBIM JIMHUSIM MarHUTHOI'O M0J1s, MHAYKLUSI KOTOPOro yMeHbluwiack ot B1 = B o B2 = 0.25B.
YeMy paBHO OTHOIIIEHHE TIEPUOOB OOpaltieHus s1ekTpona T2/T17?

IIpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE

MaremaTrueCKUM MasiTHUK C YaCTOTOH CBOOOAHBIX Kostebanuii 0,5 I'll OTKJIOHUIN Ha HeOO/IbIIION Yro
OT TI0/IOXKEHHSI PABHOBECHS B TIOIOXKeHHe 1 U OTIYCTU/IN M3 COCTOSTHUS TIOKOST (CM. PUCYHOK).
ComnpoTUBIEHHEM BO3/yXa npeHebpeub. TToTeHIMabHAS SHEPTYs MasATHUKA OTCUUTHIBAETCS OT
TI0JIOXKEHHSI PABHOBECHSI.

i
fa

l"I
f

’

?~~~g-" 3

YcTaHOBUTE COOTBETCTBHE MeXXIY (PU3MueCKUMU BeJIMUMHAMH U XapaKTepOM HX U3MeHeHUs 3a MepPBYI0
CeKyH[ly KojiebaTebHOro ABrkeHus. K KaKIoi Mo3uIMK JAaHHOM B JIEBOM CTOJIOL[e 1o0epuTe
COOTBETCTBYIOIIIYIO MO3UIIMI0 U3 MTPAaBOro CTOI0IIA.

du3nueckas Xapakrep M3MeHeHUs
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Be/IMUMHA

1

NoTeHLManbHasi A) CHauyajia BO3pacTaeT, 3aTeM yObIBaeT
SHeprust

2) KUHeTHYecKast
SHeprus

3) nonHast
SHeprus

4) cuna
HaTSDKEeHWST HUTH

B) cHauasna yObiBaet, 3aTeM BO3pacTaeT

I') yBenmmuuBaetcs

) ymeHbI11aeTcst

b) mosnHasi MexaHUuecKast SHePrusi MasiTHUKA OCTaéTCsl Hen3MeHHOU

Ne 8 TIpounTaiiTe TEKCT, BbIOEpHTE MPaBHI/IbHBIE OTBETHI M 3alTMIIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD

Ne 9

OTBETOB

[uck paBHO3aMe/l/IeHHO BpalljaeTcsl BOKPYT TOPU30HTaIbHOM ocu. HarpaBieHue BpallleHust TOKa3aHO

CTPEJIKOM.
Inst Toukn A Ha o6ofe aucka. (cM. puc.) BoibepuTte HarpaBnenuel,2,3 nnm 4
1) BeKTOpa yIJIOBOU CKOPOCTH ()

2) BeKTOpa TaHTeHI[HMa/IbHOTO YCKOpeHMUs

1
7
4 ( % \ 2
|
S\
3

HquHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE apPTYMEHTHI, 060CHOB]>IBEIIOLL[I/IG B]:I60p

OTBETOB

B Kakux U3 yeThIpex C/1yyaeB pa3/IMUHOIO pacIpesieneHus 3apsi/ioB, HalpsDKeHHOCTh
3/IeKTPOCTaTHUEeCKOTO T0JIsl B TOUKe A He paBHa Hy/t0? BribeprTe Bce BO3MO)XKHBIE BADHAHTHI

), 7 ’ 3) a)

+o - JaprEeHHOS
KOMBLIG

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa

[Be Tenexxku Maccamu o 200 KT. ABWXKYTCSI HABCTPeuy APYT APYTY co ckopoctsMmu 1m/c. CKopocCTh v, €

KOTOPOU OHU OyAyT ABUraThCs MOC/e Heyrpyroro yaapa OyzieT paBHa. ..

Tpenuem ripeHeOpeyb.

1. 2 M/c
2. 1 m/c
3. 0 m/c
4, 1,5 m/c
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Ne 11 TTpouwTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUINIKTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa
Ha pucyHKe npe/cTap/ieHa JuarpaMMa HepreTUuecKuX ypoBHeli aroMa. Kakoi 1judpoii 0603HaueH
repexoz, ¢ U3ayvyeHrueM (OTOHa MUHUMA/IbHOM JJIMHbI BOJHbI?
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Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
OTBeTa
B oHOpOIHOE MarHUTHOE TI0/Ie TIOMEIIIEH TOPU30HTAIbHBIM MEeTa/l/TMUeCKUN IPOBOJHUK C TOKOM,
HampaBJ/ieHHBIM BITpaBo (CM. puc.) Ha rpoBoaHuUK, feficTByeT cuia AMIiepa, HarlpaBaeHHast
MeprieHJUKY/ISIPHO TVIOCKOCTH PUCYHKA OT Habsmozaresns (cM. puc). Kak HarpaB/ieH BEKTOP UHYKIIUU
MarHMTHOTO TOJIsI, B KOTOPOM HaXO/UTCSI TIPOBOHUK? BbibepuTe MpaBUIbHBIA U3 YETHIPEX
MPe/IJIOKEHHBIX OTBETOB U 000CHYMTE €ro.

G —»1

@F

1 — BrpaBo
2 - BHU3

3 — BBEpX
4 — B/1eBO
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