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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa O4 ®U3NKA
JIsxoBnu [Imutpuii HyukonaeBny, cTapiivii penojaBaresib

[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

A5 ITMHAMMKA U YITPABJIEHUVE ITIOJIETOM JIETATEJ/IBHBIX ATIITIAPATOB

3aBepaytommii kKadeapotii [Terposa W.J1., K.T.H., #o1].




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
MaTemMaTU4yeCcKoro aHajau3a U MOJe/JUPOBaHUsl, TeOPeTUUeCKOI0 U 3KCIIePUMEHTAa/JbHOIO0 UCC/IeflOBaHUSl B
ripoeccroHanLHON AesiTeIbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-1
3HAHUA:
Ha YpPOBHe TIpe/ICTaBIeHUH:
* ob111ei huznueckoli KApTHHBI OKPY’KAIOIIEro MUpa Kak CUCTEMbI B3aUMOCBSI3aHHBIX (PH31UeCKUX
SIBJIEHUH, Pa3/TUUHBIX (OPM ABV>KEHHS MaTEPHU;
* posii GU3UKK Kak (yHjaMeHTa /IJIsl U3yueHus: AUCLIUILTHNH MpodeCCHOHAIBHOTO 1UK/IA, KaK 0CHOBY
IS BBIJIe/IeHUsI B CBOel mpode CCHOHAIBLHOM leATeTbHOCTU (DU3NUeCKUX SIBJIEHHH U TTPOLIeCCOB,
OTIPe/Ie/ISTFONUX MPHUHIUIBI PA0OTHI PA3/TIMUYHBIX TEXHUUECKUX YCTPOUCTB;
* B3aMMOCB$I31 TEOPHUU U FKCITIEPUMEHTA, CTy>Kallero 6a3oi /i popMHpOBaHUs TEOPUH U
MO TBEP)KAIOIIero eé roJioykKeHus;
Ha YPOBHE TIOHUMAaHHUSI:
* CMBICJIa TAKKX TIOHATHHN KaK: (hu3nueckoe siBjieHue, Gu3nuecKas BeJIMUriHa, MO/IeJTb, TUTIOTe3a,
SKCIIepUMEHT, Hab/roieHure, uamepenue, hrusndeckasi Teopus, GU3NUECKUI 3aK0H;
* (hyHIaMeHTaTBbHBIX TTOHSATHH, 3aKOHOB ¥ TEOPHM K/IaCCHUeCKON 1 COBPeMeHHOM (PU3UKY;
* puBrueCKUX MOjieiel, UCTIONMB3YeMbIX TTPY TTOCTPOEHNH TeOPHH SIB/IEHUS;
* rpaHuUL] IPUMEHUMOCTH TeOPHH, IOCTPOEHHOM Ha orpe/ie/ieHHOW (r3rueCcKor Mofery;
* TIPUHLIUIIOB MTOCTPOEHUsT (HU3UUECKUX IKCIIEPUMEHTOB;
Ha yPOBHE BOCTIPOW3BE/I€HHUSI:
* (hopMyMpoBOK GH3NUeCKUX 3aKOHOB, TIPUHIIUIIOB U MOCTY/IaTOB, UX MaTeMaThyeckoe BbIpakeHHe 110
OCHOBHBIM pa3fiesiaM GU3MKU: pr3nuecKrie 0CHOBBI MEXaHHUKH, 3/IeEKTPUYECTBAa U MarHeTH3Ma,
3/IeKTPOIMHAMUKY, (U3UKHU KoJiebaHUl U BOJTH, ONTHKU, KBAHTOBOH (PU3UKH, aTOMHOMU U A/IepPHOM
¢busuKy;
* METOZOB PelLIeHHs 3aZiau 110 ONMUCaHUI0 (HU3UUeCKUX SIBIEHUN;
* METOJ|0B TIPOBe/IeHUsI FKCIIePUMeHTa U 00paboTKY pe3y/ibTaToB U3MepeHNH;
* METOAMKU OLIeHKU TIOTPelTHOCTH W3MepsieMbIX BeJIUNUNH;;
YMeHUs:
TeopeThueCcKue:
* OTIpe/IeNTUTD Ty TH PeIeHuUs MTOCTaBIeHHOW 3alaui, OUePTUTh KPYT (hHM3UUeCKUX 3aKOHOB, 3HAHUe
KOTODBIX TO3BOJIUT PEIUTD AaHHYIO 3a/auy;
* [IOCTaBUTb 1ieJTb TIPOBOAMMOT0 SKCIIEPUMEHTA U OTIPeAE/UTh M0C/e/[0BaTeIbHOCTD I€HCTBUH MPY ero
TIPOBe/IeHIH;
MpaKTU4eCcKue:
* pelaTh THUIIOBbIE 3a/]auM T10 pa3ziesiaM Kypca pu3uKy,
* pa3bupaThCs B MPUHIIUAMAX JeHCTBUS (PU3NUEeCKUX TPUOOPOB M CIIOCO0aX WX PUMEHEHNS;
* IPOU3BOJUTDL PACUeTHI 110 pPe3y/bTaTaM W3MepeHuH;
* OIIeHUBATh MOTPEITHOCTh U3MEPSIEMBIX Be/TMUMH;
* aHa/IM3UPOBAThH M0/TyueHHbIe pe3y/bTaThl M COMOCTAB/SATh UX C TeOpPeTHUeCKU ITPOTHO3MPYeMbIMU;
* [pe/ICTaB/sATh PYHKIMOHAIbHbIE 3aBUCUMOCTH (PU3MUeCKUX BeJTMUKH B BU/le rPa(UKoB;;
HaBbIKU:
rpPaMOTHO Y apTyMEHTHPOBAHO U3/1araTh COOCTBEHHbIE MbIC/IH, 000CHOBBIBATE CBOU CY>KIIEHUS;
* paboTaTh C IIMPOKUM KPYroM (pu3nUecKUX MpuOOpoB U 000pY0BaHHUS;
* COCTABJISATh HAyYHBIE OTUETHI C TPaMOTHBIMHU BBIBOJIJAMH O TIPOJIe/IaHHOM pabore;
* MJIAaHUPOBATh CBOIO paboTy;
* paboTaTh B KOJUIEKTHBE HaJl PeIlleHUeM eJUHOM 3ajiauu;
* paboTarh C TMTepaTypoi ¥ MHBIMH UCTOUHMKAMU WH(pOPMAIUY;;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
MOATOTOBKHU 110 HarpasjeHuto 24.03.03 baatucmuka u 2udpoaspoouHamuKd.

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

Copep>kaHue AUCLIMIIIMHBI sIBJIsSIeTCs 0CHOBOU /151 ocBoeHus aucturind: BAJITIMCTUKA PAKET,
JTUHAMMKA ITOJIETA TEJI, CTAB/IN3UPOBAHHBIX BPAIIIEHHEM.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh UCITUIIMHGI cocTaeset 10 3.e., 360 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. /luHamMuKa MaTepraabHON TOUYKH. [IOHATHE COCTOSIHUS B K/IaCCHYeCKOM
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.

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 Havyazna TepMoArHaMUKH. 2.4. ITykn KapHo. TIpUHLUIBI
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/1eKTpHUecTBO ¥ MarHeTusMm. 3.1. DeKTpruyeckoe 1ofe B BaKyyMe.
TIpOBOAHMKY U JUTEKTPHKH B 37IEKTPUUeCKOM 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. IIDHHLMI OTHOCHTE/ILHOCTH B 3/IEKTPOAUHAMUKE.

107

51

24

13

14

56

30

Paspen 4. dusuka Kosebanui. 4.1. TapMoHnueckuii ocuusitop. IIpumepsi
rapMOHMYeCKHX OCLIU/IATOPOB.4.2. KuHeMaryKa 1 JuHaMKKa rapMOHHUYe CKUX
kosebanuii. 4.3. CBoGozHBIe 3aTyxatowie KonebaHus. 4.4. BEIHYK/ieHHbIe
KoreGaHusi TAapPMOHUYECKOTO OCL{MJLIATOPA MO/, eHCTBUEM CHHYCOHMZANbHOM CHIIBI.
4.5. du3nuecKuii CMBIC/ CIIEKTPAIbHOTO pa3iokeHusi. HopmanbHble KonebaHust
(mogibl.) 4.6. AHrapMOHHYeCKH OCLIMJUISATOP.

37

17

10

20

10

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

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.

38

36

14

11

11

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.Menzeneesa. 6.7. CtpoeHne monekys. ®Pusnueckas npupoja
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.

34

32

20

12

Bcero 3a 4 cemecTp

72

68

34

17

17

20

Bcero no AMCLMIIHHE

360

204

102

51

51

156

100

3.2. AyATOPHBIN NPAKTUKYM

HauMeHOBaHHe

JUCIUIUTHHBI

Homep u

pa3jena

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0nem,

ayp.
JacoB

Paspen 1.
dusnueckue
OCHOBBI
MeXaHUKU.

6

1.1. KuneMarnueckue XxapakTepUCTUKU JIBVKEHUSI: TPAeKTOPUsSI,
repemellleHye, MyTh, CKOPOCTb, YCKOPEHHE, YIJIOBasi CKOPOCTh, YIJIOBOE
yckopeHue. 1.2. /lnHaMyKa MaTepraibHON TOUKH, 3aKOHBI HbroToHa. CHitel
B MeXaHHKe: CWIa TPeHHs, ChJla yIPyroCTh. 3aKOH BCEMHUPHOTO TATOTEHUS.
HewnnepunanbHbie cCHUCTEMBI OTCUETa, CH/IbI MHepUuu. 1.3. Mnynbc
CUCTeMbI MaTepUa/IbHBIX TOUeK. PaboTa, KUHETUUECKas U TTOTeHIUa/IbHAsT
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3Heprusi. 3aKOHbI COXpPaHeHUs UMITy/ibCa U 3Hepru. 1.4. [TuHamuka
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
TepMOAUHAMUKA.
roTeHIMasLHOM riosie. bapomeTtpuueckast popmyna. 2.3. I u Il Hauana
TepmoguHaMuku. KITJI nykivyeckyux npoueccos. 2.4. DHTPONuUs
Bcero 3a 2 cemectp 17
3.1. 3akoH KynoHa. PacueT HanpspkeHHOCTeH 371eKTpoCTaTUUeCKUX Mojiel 1
CUJ1 B3auMOo/ielcTBUsI B BakyyMe. [IpuHiun cyneprno3uiiuu. 3.2. Teopema
laycca py1s BeKTOpa HanpsKeHHOCTHU 3/IEKTPOCTaTHUeCKOro TIOMS B
BakyyMe. [IoTeHLIMa 3/1€KTPOCTaTUUECKOIO MO/, CBA3b MEXIY
HarpspKeHHOCThIO U ToTeHIManoM. 3.3. KongeHncaropsl. Pabota u sHeprus
Paszen 3. 3nekTpuyeckoro nons. 3.4. 3akoH bro-Casapa-Jlamniaca B Bakyyme. 5
3 [Dnextpruecteo [punumn cynepnosuiyu. TeopeMa 0 LUPKY/ISILUUA BEKTOpa MarHUTHOM 14
s marseTyey, | ARAYKLHH. 3.5. Cuna Jlopenua. JIBi>keHre 3apsbKeHHOM 4acTULipl B
OJJHOPOAHOM MarHMTHOM ToJie. Cuia Amnepa. [TIoTOK MarHUTHOU
uHAYKUWU. PaboTa npu JBYKeHHH MTPOBOJHUKA C TOKOM B MaTHUTHOM TIOJIE.
3.6. DneKTpoMarHuTHast UHAYKLUS. 3apsif, TPOTeKaroLHi B TPOBOJHUKE
1py BO3HUKHOBeHUH JJIC vHAyKUuMy. SBneHre caMOMHZAYKLMY, TOKU TIPU
3aMbIKaHWHY Y Pa3MbIKaHWU Liely. DJHepryus MarHUTHOro 1osid. 3.7
OrneKTpUUeCKoe U MarHUTHOE T10JIe B BelllecTBe. YpaBHeHUs MakcBeiina
Pasgen 4.
4 |®usuka 4.1. CBobopHbBIe, 3aTyXalol1e U BEIHY)KeHHbIe MeXaHU4YeCKHe 1 3
. 3/IeKTPOMarHUTHBIE Kojie0aHusl.
KoslebaHui.
Bcero 3a 3 cemectp 17
3ansTue 5.1. XapakTepuCTUKH TJIOCKOU U chepuuecKoit
MOHOXpOMaTHuecKoii BosH. BosiHoBoe ypaBHeHue. CTosiulie BOJIHBL.
Axycruueckuil s¢dekt Jornepa. 3ansrue 5.2. HtepdepeHys ABYX
MOHOXPOMAaTHUYeCKHX CBeTOBBIX BOJIH. OnbIThl FOHra u ®penens.
Pazpen 5. NHuTepdepeHLiys cBeTa B TOHKUX T/IeHKaX. [10/10Ckl paBHOTO HAK/I0HA U
5 |BonHoBBIE paBHoi#1 TonmuyHbL. Konblia HetotoHa. 3ansitue 5.3. Iudpakius @penens va| 11
TpPOLIeCCHI. KPYIVIOM OTBEPCTHU U JUCKe. 30HbI PpeHesisl. BekTopHas guarpamma.
Hudpakiusa @payHrodepa Ha JIMHHOMN NPSAMOYTOILHOM I1e/H.
HudpakiiioHHas pelrieTka, ee XapaKTePUCTUKN KaK CTIeKTPabHOTO
npubopa. 3anstue 5.4. [lonspyu3anys CBeTa, CTereHb MoJsipu3aliii. 3aKkoH
Maumoca. Yron bprocrepa.
3anaTue 6.1. 3aKOHBI TEMIOBOTO U3TyU€eHHsT abCOTFOTHO YEPHOTO TeJIa.
@opwmyna [TnaHKa Jjis U3/TydyaTesbHON CriocOOHOCTH abCOMFOTHO YEPHOTO
Tena. CBoiicTBa oToHOB. BHemmHuil poTosddexT, 3akoHb! CToOeTOBa,
ypaBHeHue DiiHInTeitHa. DpdekT KomntoHa. Topmo3Hoe peHTTeHOBCKOe
Paszien 6. u3nyuyeHue. /laBneHue cBeTa. 3&HH”£I/I€ Ej.2. Bonnbl e Bpoitns.
6 |Kpanropas CooTHol1eH s Heorpe/ie/leHHOCTeH T'efizenbepra. KBaHTOBbIE COCTOSIHUS 6
Fa— 371eKTPOHA B IOTeHLIMA/IBHOU sAMe. 3aHaTue 6.3. OTpakeHre 4yaCTHULbI OT 5
TOTEeHI[HA/TLHOTO Oapbepa U ee MPOXMK/EHHE CKBO3b Oaphep, TYHHeTbHbIN
s¢dekt. Mozens bopa /151 aToma Boopoza ¥ BOAOPOJOTOA0OHBIX MOHOB.
3ansrtue 6.4. YpaBHenue lllpenuHrepa /st aToMa BOopoia, chepuuecku
CUMMeTPUUHOe pellleHHe. KBaHTOBBIe Urciia 3/1eKTPOHA B
MHOTr'03/IEKTPOHHOM atoMe. fliepHble peaklivy, SHEpIrusi peakLvuy.
Bcero 3a 4 cemectp 17
3.3. JTaGopaTopHbIi NPAKTUKYM
Homep 1 Oo0nem,
Ne |HamMeHOBaHUe
Tema /1a00paTOPHOro NPaKTHUKyMa aya.
n/n pasjena
JAUCIUILTUHBI uacos
1 Pazpen 1. BBogHoe 3aHaTHe. MeTozbl pacueTa MOrpeliHOCTH U3MepeHuH. 2
dusnueckue BrImonHeHne BBOAHOM 1abopaTopHOi paboThI.
2 CTy/leHThI BBITIO/IHAIOT 2 PabOThI U3 TIEPEUNCIEHHBIX B COOTBETCTBHU C 9
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OCHOBBI
MeXaHHKH.

WH/TUBHU/yaTbHbIM TPaUKOM BBITIOJTHEHUS TaD0PaTOPHBIX PaboT B
nabopaTopyuu MeXaHWKU ¥ MOJIEKY/ISIpHOU ¢u3uku: JlaboparopHast pabora
Ne2.M3yyeHre paBHOYCKOPEHHOI'O IBUJKEHUS Ha MalllviHe ATByza.
JlabopatopHasi paboTa Ne3.0OnpezieneHre KO3 pULMEeHTa TPEHUS KaueHHs.
JlabopatopHasi paboTa Ned. McciejoBaHye [IEHTPaJIbHOIO y/japa I1apoB.
JlabopatopHasi paboTa Ne5. Omnpe/iesieHre YCKOPEeHHs1 CBOOOAHOTO Ia/ieHuUs
TIPY MIOMOII[ MaTeMaTHUeCKoro ¥ 000pOTHOTO MasATHUKOB. JlabopaTopHast
pabota Ne6. ViccneqioBaHye 3aKOHOB JMTHAMHMKU BPAIllaTe/TbHOTO IBIKEHUS
TBepzoro Tesa. JlaboparopHas pabora Ne7. OripeziesieHHe MOMEHTa
VMHepIMU MasiTHUKa Makceesina. JTaboparopHast pabora Ne8. OnipeziesieHue
MOMEHTa UHEPLIU TBEP/IBIX TeJT C TIOMOIIbIO0 KPYTHUILHBIX KOeOaHui.
JlabopatopHasi paboTa Ne9. OnpeseneHre MOAY/IsSI KDYUEHHsT HUTH U
MOMEHTA UHEPI[UH CUCTEMBI, COBEpIIAroIIell KpyTHILHBIE KoeOaHusl.
JIaboparopHast pabora Nel0. OripezienieHrie CKOPOCTH MOHT&)XHOTO TIaTPOHA
C TIOMOLL[BIO0 OATMCTUYECKOTO KPYTH/ILHOTO MasiTHHKA.

Pazgen 2.
MonekynspHas
¢hu3vka u
TepMOJMHaMUKa.

CTyzieHTh! BBITOJHSIIOT OHY paboTy 13 Tlepeurc/ieHHbIX B COOTBETCTBUHM C
WH/VMBH/TyalbHBIM TPahMKOM BBITIOTHEHHS 1ab0paTopHBIX paboT B
71abopaTopyuu MeXaHWKU M MOJIeKY/ISIpHOU (u3vku. JlabopaTopHasi paboTa

Nel. OmipefiesieHre yHUBepCalIbHOW Ia30BOM MOCTOSSHHOM METO/IOM OTKauKHU.

JlabopatopHas paboTa Ne2. Ornpegenenue otHouienus (Cp/ Cv) MeToom
3BYKOBBIX CTOSTUMX BOJIH. JTaboparopHast pabora Ne3. OnipeziesieHre
orHottenust (Cp/ Cv) metomom Kiemana u [e3opma. JlaboparopHasi pabora
Ne4. Omnpepienenue otHoweHus (Cp/ Cv) metogoM Knemana u Jlesopma ¢
nomornbio ycraHoBku ®OIIT1-6H. JTabopatopHast pabota Ne5. M3yueHue
TEeTUIOBBIX MAIlIWH Ha rpuMepe asuratesisi Ctupsvnra. JlabopatopHas
pabora Ne 6. OnipesienieHrie KO3(QQULIMEHTA BI3KOCTH KUAKOCTH.
JlabopatopHasi paboTa Ne7. Onpegenenue Ko3duiieHTa BA3KOCTH
BO3/[yXa Kanu/IIpHBIM MeTo/[oM. JTabopaTtopHast paboTa Ne8. OrnipenienieHve
TeTUIOTIPOBOIHOCTU BO3/yXa.

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

BeoaHoe 3aHsATHe. BBOIHAs 1labopaTopHas pabora. Paborta c
3J/IeKTPOU3MEPUTEILHBIMH ITPUOOpaMHU.

CTyzeHTbI BBITOJHSIOT 2 pabOThI U3 TIEPeUUC/IEHHBIX, B COOTBETCTBHH C
WHUBU/yaTbHBIM rPa)MKOM BBITIOJTHEHUS 1a00paTOpHBIX paboT B
J1abopaTopyu 3/1eKTpUYeCcTBa U MaruetusmMa. 13 njaboparopHoro
MpakTHKyMa "DjieKTpruuectBo” JlaboparopHast pabora Nel. M3yueHue
3/IEKTPOCTAaTHYeCKOTO TOJISI METOJIOM MoZieTMpoBanust. JlTabopaTtopHas
pabora Ne2. 3akonsl Kupxroda. JlaboparopHasi pabota Ne3. ViccnemoBanve
3aBUCHMMOCTH No71e3H0M MoIHOCTH, KI1/l MCTOUHMKa TOKa U CUJIBI TOKa B
L[erny oT Harpy3ku. JlaboparopHast paboTa Ne5. M3ydeHue npoLieccoB
3apsijia ¥ pa3psija KoHAeHcaTtopoB. JlabopatopHast pabota Ne6. M3yyeHue
CBOMCTB cerHeTo3/1eKTpuKa. M3 m1abopaTopHOTo MpakTUKyMa
"DnekrpoMarnetusm" JlaboparopHast pabora Nel. Vi3MepeHHe MarHUTHOIO
niosist 3emnu. JlaboparopHast pabora Ne2. OmipefiesieHre HaNPsDKEHHOCTH
MarHUTHOTO T0/1S1 B TOUKaX OCH KpyroBoro Toka. JlabopatopHast paboTta
Ne3. M3yueHrie MarHUTHOTO T0JI COJIEHOU/IA C MOMOLLBIO aTurKa X0J1/1a.
JlaboparopHasi paboTa Ned. VicciienoBaHve MeT/iv TUCTepe3unca
theppomMarHeTuka. JlaboparopHasi pabota Ne5. Omnpe/ie/ieHre B3aUMHOM
WH/TYKTUBHOCTH ZIByX KOHTYPOB. JlabopatopHas pabota Ne6. V3yueHue
SIBJIEHUST B3aUMHOU WHAYKI[A.

11

Pazpen 4.
dusuka
Ko/Ie0aHUH.

CTyzieHThb! BBINOJHSIOT 17ab0paTopHyto paboTy U3 IepeuncIeHHbIX, B
COOTBETCTBHHU C UHJMBH/IyalbHbIM IPa(hKOM BBITTOTHEHHS 1a00paTOPHBIX
pabot B 1abopaTopuy 371eKTpUUeCTBa U MarHetusma. 13 mabopatopHoro
npakTuKyma "OnekrpudectBo” JlaboparopHas pabora Ned. OnpezeneHve
JM3IEKTPUYe CKUX TTPOHUIIAeMOCTEH XKUAKOCTeH U TIOJISIPU3yeMOCTH
HeIoJISIPHOW MOJIeKy/Ibl pe30HaHCHBIM MeTozioM. JlabopartopHasi pabora Ne7
V3yueHrie BEIHY)KJ|eHHbIX KolebaHui B KosiebaTelbHOM KOHTYpe.

Bcero 3a 3 cemectp
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Pazpen 5.
BonHosele
TIPOLIeCCHI.

BBozHoe 3ansiTre. Ontryeckye mpubopbl. CTyZeHTBI BBIMTOHSIOT 2 paboThl
U3 TIepeuyrCcIeHHbIX, B COOTBETCTBUH C MHAWBUYA/IbLHBIM IrpadrKkoM
BBITIO/THEHUSI 1ab0paTOpHBIX paboT B 1abopaTopry BOJTHOBOM ONTHKH.
JlaboparopHas pabora Nel. OripesiesieHre rokasareJieii pesoMIeHNs

8

11
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xugKocTel. JlaboparopHas pabora Ne2. OnipesiesieHue JIJTMHLI CBETOBOU
BOJIHBI ITPY TIOMoI1Y 6unpusmel. JlaboparopHast pabora Ne3. V3mepenwus ¢
MOMOILIbI0 MHTepdepeHIMOHHBIX Komel HetoToHa. JTaboparopHasi pabora
Ned. Tudpakuys Ha yIOPSJ0YeHHOM 1 XaoTHUeCKOM MHOXKeCTBax
npenATcTBUM. JlaboparopHast pabora Ne5. [Iudpaxius ®payHrodepa Ha
JUTMHHOM TIPSIMOYTO/IbHOM 11jenin. JlTabopaTtopHast paboTa Ne6. 3yueHue
CBOWCTB OTpakaTeJIbHOM AU(PaKLIMOHHON PeIleTKH 1 OTIpe/iesieHue C ee
TIOMOLL[BIO /I/TMHBI CBETOBOM BOTHEI. JIabopaTtopHasi paboTa Ne7.
OnpepienieHre KOHLIEHTpaLY pacTBOpa MPU MOMOLLY M0y TEHEeBOT0
caxapumeTpa. JTabopartopHasi pabota Ne8. 3yueHue 3aKOHOB TOJISIpU3ALIAN
cBeta. JlaboparopHasi paboTa Ne9. M3yueHue aucriepcu CBeTa.

CTyzeHTbI BBIMOJHSIOT OHY paboTy 13 MIepeurC/IeHHbIX, B COOTBETCTBUU C
WHIUBHU/YaTbHBIM rpa)MKOM BBITIOJTHEHUS 1a00paTOpHBIX paboT B

Pazpen 6.
8 KBEfIL{TOBaH sabopatopuu onTUKK: JlTabopatopHasi paboTa Nel. 3yueHue CIIeKTPOB 6
F— WCIyCKaHUs U TorionieHus. JlaboparopHast pabora Ne2. M3yueHue crieKTpa
) aToMa BOJIOpO/ia U OTIpe/iesieHre TIOCTOSTHHOM Pusbepra. JlabopatopHas
pabora Ne3. VcciejoBaHHe CTIEKTPOB HHEPTHBIX Ta30B.
Bcero 3a 4 cemecTp 17
3.4. CamocrosTenbHas pabdora crygenta (CPC)
Homep n
Ne | HamMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3alaHus
n/n pas3jena 4JacoB
JUCLIUILIUHBI
Pazpen 1.
A IMoarotoeka k JIP Nel, 2, 3. Odopmienue ordyetos ro JIP. ITogroroBka K
®du3nyeckue
1 OCHOBEI KOJIJIOKBUYMY Ti0 jlabopaTtopHbiM paboTam. TTogroroBka kK Tectam Nel,Ne2. 40
Brimonnenue lomarHero 3agadus Nel.
MeXaHHUKHU.
Pazgen 2. .
IMoaroToeka K maboparopHoii pabore. OdopmieHHe oTUeTa 10
MonekynspHas o
2 F— naboparopHoii pabote. BrinonHeHre fomariHero 3aganusi Ne2. TTogrotoBka | 36
K TecTy Ne3.
TepMOJMHaAMUKa.
Bcero 3a 2 cemectp 76
IToaroroBka K aboparopHbiM padoram Nel, 2. OdopmiieHre OTYETOB 10 2-
Paszen 3 M /1abopatopHbIM paboTam. IToArOTOBKA K 3allyTe 10 J1abopaTopHbIX padoT.
A ) IToproroBka K Tectam Nel,2 TToaroToBka K NpakTUUeCKUM 3aHATUAM I10
3  |OneKTpuyecTBO 56
Temam Nel, 2, 3. BemosiHeHre [Jomatunero 3aganus Nel. [Togrotoska K
Y MarHeTH3M.
Tecty Ne 3. [ToArotoBkKa K rpakThueCKUM 3aHaTUsAM 1o TemaM Ne 4,5, 6, 7.
BeinosiHenue JlomariHero 3aganus Ne2.
Pazpen 4. o
4 |Dusuka IToaroroBka K jabopatopHoii pabore. OdopmieHre o0TueTa 1o 20
. naboparopHoti pabore.. [ToaroroBka K Tecty Ne3.
KoeOaHu. paTop p A Ty
Bcero 3a 3 cemectp 76
Pasgen 5. " ou
IToBTOpEHME IEKLIHOHHOTO MaTepHaJia ro TeMam "dusnka konedaHuil" u
5 |BomHOBBIE " " 2
BosnnoBsie npoueccer”. ITogrotoBka kK Tectam Nel, 2
MpOLIeCCHI.
Pasgen 6. "
IToBTOpEHMe 1EKLMOHHOI0 MaTepurasa 1o TeMaM pasziesna "KsaHToBast
6 |KBaHTOBas " 2
¢usuka" INoaroroBka K Tecty Ne3
¢busmka.
Bcero 3a 4 cemecTp 4
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
3 5 678 9 10(11|12/13/14 15 16| 17
2 OT;.PHO Tecr, J%)Tq o P A3, "ll;(e;c;,POTq. P a3, 'E(E)CJ'II",POTH. TP
3 OTJ‘;.PHO Tecr, ](I)PTLI o 1P A3, "IIT"SC;,POTLI. 1P a3, E(EJCJ'I_EPOT‘{. 1P
4 OTJ‘_—II.PHO Tecr, j?PTq o 1P TECT;IO'H%POTLL 7P TeCTl,T(,??I,POTq. 1P ,q;g)

YcnoBHBIE 0003HAUEHUS:

[P — nuarHocThueckasi paboTa;
Ortu. o JIP — otuet 1o JIP;

Tect — TecT;
3 — momaiirHee 3a/1aHue;
. 3au. — auddepeHIPOBAHHBIHN 3a4erT.

TeKyuii KOHTPO/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnepyronumx dhopMax:
e IMarHocThyeckas pabora;

otuet 110 JIP;

[ ]
* TECT;
[ ]

AOoMalllHee 3aJdHue.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

e 3JK3aMeH;

e muddepeHMPOBaHHBIN 3aUeT.

10
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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.

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

. [Tpaktkym 1o ¢pusuke. CII6.BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2005, 862 k3.

. Cniextpsi atoma. Teopusi Bopa. CIT6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2006, 959 3Kk3.

A.T. ApemikuH, JI. Y. BacuiseBa, C. H. CokosioBa. . OCHOBBI KBAHTOBOM MeXaHUKHU U aTOMHOU (PU3MKHU.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2007, 71. pec.

A. JI. 3arpebun, M. T Jlenues, T. A. TTaBnoBa. . MarHetusm. CIT6.BT'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2007, 426 3K3.

A. JI. 3arpebun, M. I. Jleguég, O. C. AnekceeBa. . MosekyssipHasi pri3vika U TepMOJUHAMUKA.
CII6.BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2007, 410 3k3.

. IO. Benoga, JI. M. Bacunbesa, O. C. Komapoga. . MosnekynspHas ¢usuka. CankT-ITeTepOypr: 3a-Bo
BI'TY "BOEHMEX" uwm. [I. ®. YctuHoBa, 2023, 150 3K3.

. JI. ®énopos, JI. V. Bacuneera, []. FO. VBaHoB. . KBantoas ontuka. CI16.BT'TY "BOEHMEX" M.
. @. YcruHoBa, 2021, 175 3k3.

0. JI. ®énopog, FO. H. Jlazapesa, B. I. CpeauH. . ®usuka. Marnetusm. CI16.FT'TY "BOEHMEX" um.
[. @. YcruHoBa, 2019, 222 3k3.

. JI. ®énopoe, F0. H. JTazapesa, B. I. Cpeaun. . ®usuka. Konebanus. CI16.5T'TY "BOEHMEX" um. /1.
®. Yctunosa, 2020, 135 3k3.

. JI. ®énopos, FO. H. JlasapeBa, B. I. CpenuH. . ®usuka. OCHOBbI MOMEKY/ISIPHO-KUHETUYECKOW TeOpUHr
u TepmogrHaMuky. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2017, 152 9K3.

0. JI. ®énopog, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Bosael. CI16.6T'TY "BOEHMEX" um. []. .
Ycrtunoga, 2021, 31. pec.

. JI. ®énopoe, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Dnekrpuuectso. CI16.5T'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2018, 128 3ks.

. JI. ®énopog, FO. H. JTazapesa, B. I. Cpeaun. . ®usuka. Mexanuka. CI16.BI'TY "BOEHMEX" um. /1.
®. YctuHOBa, 2016, 116 3K3.

[. YO. VBanos, T. H. KusizeBa, FO. H. JIazapeBa. . BBezieHre B MaTeMaTHuecKyt0 00pabOTKy pe3y/bTaToB
skcriepuMenTa. CII6.BI'TY "BOEHMEX" um. /1. ®. YctuHora, 2018, 444 3k3.

. FO. BaHoB, FO. H. JlazapeBa. . Marematrdeckasi 00paboTKa pe3ysibTaToOB U3MepeHHi B IpUMepax.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 247 3K3.

E. T. BopoauHa, A. H. CrapyxuH. . KBantoBasi Mexanuka. CI16.5T'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2012, 311. pec.

E.T. BopoguHa, A. H. CrapyxuH. . Konebanus u Bossbl. CI16.5I'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
2011, sn. pec.

E. I. Bopoauna, JI. 1. Bacunbega, JI. B. KotoBa. . Snekrpomaruetusm. CII6.: 3a-o BI'TY
"BOEHMEX" um. . ®@. YctuHoBa, 2023, 92 3k3.

N. B. CagennbeB. Kypc ¢dusuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008, 370
9K3.

U. B. CaesnbeB. Kypc ¢usuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2008,
285 3K3.

N. B. CagesnbeB. Kypc o6iieii ¢usvku. T. 2 SnekTpuuectBo U MarHetusM. BosHel, Ontuka. CI16. BT TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2007, 279 3k3.

N. B. CaBenbeB. Kypc ¢dusuku. T. 3 Keantosas onrtuka. bI'TY "BOEHMEX" um. 1. ®. YcturoBa, 2008,
298 3Kk3.

U. B. CaBenbeB. Kypc o6meii pusvku. T. 1 Mexanuka. MonekynsipHast ¢usvka. BI'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2007, 291 3ks.

N. E. Upogos. Dnekrpomardetu3M. OcHoBHBIe 3akoHBI. M.: BUHOM. Jlabopatopust 3Hanui, 2006, 10
9K3.

N. K. Hekpacos. . OcHOBbI (p13MKH aTOMHOTO s1pa U 371eMeHTapHbIx yactul]. CI1I6.BI'TY "BOEHMEX"
uM. 1. @. YctunHoBa, 2010, 551. pec.

JI. V1. BacusnbeBa, b. C. I'ybaHoB, T. B. VBaHoBa. . MeTozp! perenus 3agad o onrtuke. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHosa, 2008, 3. pec.

JI. . Bacunbera, H. A. VBaHoBa, 1. JI. ®énopos. . Mexanuka. CI16.BI'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2010, 428 5K3.

. JI. 1. Bacunwera, H. A. MBaHoea, T. H. KuszeBa. . DjeKTpoMarHutHoe 1ojie B Beiiectse. CII6.BI'TY

"BOEHMEX" nm. []. ®@. YctrHoBa, 2017, 400 3K3.
JI. U. BacunbeBa, H. A. MBaHoBa, }O. H. JlazapeBa. . Ctatuctuueckue pacrpezieneHus B hU3MKe.
CII6.FT'TY "BOEHMEX" um. [I. @. YctuHOBa, 2015, 254 3K3.
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31. H. A. VBaHoBa, O. C. Komapoga, T. H. Kus3eBa. . Mexanuka. CaHkrt-ITetepOypr: WU3a-so BI'TY
"BOEHMEX" um. [l. ®. YcruHosa, 2023, 351. pec.

32. 10. H. JlazapeBa, B. A. XKueynuH, [I. B. Bunorpazackuii. . Onekrpuuectso. CI16.: M3a-8o BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2023, 122 3k3.

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. http://e.lanbook.com — 3BC JlaHb;

2. http://www.tnt-ebook.rt/ — TNT-EBOOK - DjieKTpOHHO-0MO/IMOTeUHast CUCTEMA;

3. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/1bI110M BEIOOp aKTya/IbHOM JIUTEPaTyphI [i/Isl Balllek
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynpamenTanbHas 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA;

5. https://urait.ru — I'naBHasi — O6pa3oBarenbHas rnatdopma FOpaiit. st By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHbopMalMoHHbIe CITPaBOUHbIE CHCTEMBI:

1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHol reHepati BT TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BITY «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 TI0CAJJ0UHBIX MECT HE MEHbIIIe KOJIMUeCTBA 00yUaroIIUXCsl.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKY /17151 TIpOBeZieHus 1ab0paTOpHBINAX paboT Mo «MeXaHWKa, MOJIeKy/IsIpHast GU3NKa»;
2. YcraHoBKa /151 1ab0paTopHBIX paboT 1o "DJIeKTpUUeCTBO U MarHeTU3M'.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

13



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa ®U3UKA  saBnseTcs JUCHUILUIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
TOJTOTOBKM 10 HampasieHuto 24.03.03 baaiucmuka u 2udpoa’poouHamuxda. JUCLUITIMHA peanu3yeTcsl 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 MOJeIMPOBaHUs, TEOPeTUUeCKOT0 M IKCIIePUMEHTAaJbHOTO WMCCAe[J0BaHUS B MPOdeCcCHOoHaTbHON
ZIesiTeIbHOCTH.

CofeprkaHre AWCHUTIIMHBI OXBaThIBAeT KPYT BOTIPOCOB, CBSI3aHHBIX C U3ydeHHeM (yHAaMeHTa bHBIX MOHSTHH,
3aKOHOB W TeOpUi K/IaCCUYeCKOW M COBPeMEHHO# (DU3MK{ 10 OCHOBHBIM pa3sfiesiaM: (u3UuecKre OCHOBBI
MeXaHUKH, 3/IeKTPUYeCTBAa U MarHeTU3Ma, 3JIeKTPOIMHAMUKY, (GU3UKK KojiebaHUi U BOJH, ONTHKH, KBAHTOBOW
(13MKH, aTOMHOM U siiepHON (U3UKU.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e WArHOCTUYECKas paboTa;
e otuet 1o JIP;
e TECT;
e [OMaIlIHee 3a/aHue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e SK3aMeH;
e uddepeHMPOBAHHBIN 3aYerT.

OO01jast TPYZOEMKOCTh OCBOEHHUSI AMCLMIUIMHBI cocTaBisgeT 10 3.e., 360 u. IIporpamMmoi AWUCLUIIHHBI

MIpelyCMOTPeHbI JieKiMoHHble 3aHsaTusA (102 u.), mpakTrueckue 3aHAtus (51 4.), abopaTopHBIN MPaKTUKYM
(51 u.), camocTosiTesbHast pabota cTygeHTa (156 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI

OU3UKA
TEXHOJ/IOT' 1 ®OPMbI OBYUYEHUS
PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIMILIMHEI cocTaageT 360 4., u3 Hux 204 4. ayJUTOPHBIX 3aHATUH, U 156
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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.

TpyRoeMKOCTB,
HaumeHnoBaHue paboTbI Pexomenjyemas 1ureparypa

yac.

Pa3nen 1. ®u3nuecKkue 0CHOBbI MeXaHUKH.

N. B. CagesnbeB. Kypc
¢usuku. T. 1 MexaHuKa:
BI'TY "BOEHMEX" um. [.
@. YctrHOBa, 2008 (1-8)
. 1O. Usanos, T. H. Kus3esa,
FO. H. JIa3zapeBa. . BBegenue B
MaremaTruecKyto o0paboTKy
pe3y/IbTaToB KCIepuMeHTa:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2018 (Bce)
U. B. CaBesnbeB. Kypc obeit
¢usuku. T. 1 MexaHuka.
MonekynsipHasi pU3MKa:
BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2007 (1-6)
H. A. NBaHoBa, O. C.
IMogroroska Kk JIP Nel, 2, 3. Odopmnenue otyetos 1o JIP. Komaposa, T. H Kuszesa. .
IMToAroToBKa K KOIJIOKBUYMY TI0 J1aDOpaTopHLIM paboTaM. Mexanuia: CankT-
IToproroBka k Tecram Nel,Ne2. Beinonsenue lomarisero [erepbypr: W3A-80 BI'TY
sajanms Nel T "BOEHMEX" um. []. ®.
o YctuHOBa, 2023 (BCe)
JI. 1. BacunbeBa, H. A.
VBanosa, [. JI. ®éopos. .
Mexanuka: CI16.BI'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2010 (1-3)
. FO. Usanos, FO. H.
JlazapeBa. . MaremaTuueckas
06paboTKa pe3y/ibTaToB
V3MepeHui B IpUMepax:
CII6.BT'TY "BOEHMEX" um.
. ®. YcruHoga, 2019 (Bce)
. JI. ®énopos, FO. H.
Jla3zapera, B. I. CpeauH. .
®u3uka. MexaHuka:
CII6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2016 (1-4)

40

Wroro no pasgeny 1

Pazpen 2. Moneky/isipHas ¢pu3HUKa U TepMOJUHAMHUKA.
IMoaroroeka K maboparopHoii pabore. OdopmieHre oTUeTa Mo
naboparopHoii pabote. BrirnoHeHHe JOMaIITHeT0 3aJaHust

15

40

. JI. ®énopos, FO. H. 36
Jla3zapesa, B. I. CpenuH. .
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Neo2. ITogroroBka K Tecty Ne3.

®u3uka. OCHOBBI
MOJIEKY/ISIPHO-KUHETHYe CKOH
TEOPUH Y TEPMOJIMHAMUKHU:
CII6.FT'TY "BOEHMEX" um.
. ®@. YctuHoga, 2017 (1-5)
JI. 1. BacunbeBa, H. A.
WBanoBa, FO. H. Jlazapesa. .
CratucTuueckure
pacripesienieHust B GU3MKe:
CII6.FT'TY "BOEHMEX" um.
. @. YctuHoga, 2015 (1-5)
W. B. CagesnbeB. Kypc o0iiieit
¢u3uku. T. 1 MexaHuUKa.
MonekynsipHast (pr3vka:
BI'TY "BOEHMEX" um. /[I.
®. YctuHogra, 2007 (10-12,14)
A.JI. 3arpebun, M. T.
Jleguég, O. C. Anekceena. .
MonekynsipHasi pU3UKa U
tepmoguHamuKa: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2007 (1-4)

. . benosa, JI. 1.
Bacunsesa, O. C. Komaposa. .
MonekyssipHasi pU3mKa:
Cankr-ITetepbypr: 3z-Bo
BI'TY "BOEHMEX" um. /[].

®. YctuHoBa, 2023 (Bce)

OTUYETOB 110 2-M j1abopaTtopHbiM padboTam. IToAroroBka K
3a1uTe 10 gaboparopHeix pabort. IToaroToBka K Tectam Nel,2
ITogroroBka K NpakTAUeCKUM 3aHATUSM 10 TeMam Nel, 2, 3.
BeinoniHenue [lomariHero 3azanus Nel. ITogroroska K tecty
Ne 3. IToaroroBka K rpakTAyeCKUM 3aHATHSAM I10 TeMaM Ne
4,5, 6, 7. BeinonHenue lomariHero 3aganus Ne2.
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CII6.FI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2005 (1-4)
A. JI. 3arpebun, M. T.
Jlepnes, T. A. IlaBnosa. .
Maruetusm: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoga, 2007 (1-4)

. E. pogos.
DJIEKTPOMAarHeTHs3M.
OcHoBHBIe 3aKOHBI: M.:
BUHOM. JTabopatopus
3HaHui, 2006 (Bce)

E. I'. bopoguHa, JI. 1.
BacunbeBa, JI. B. KoToga. .
OnekrpomarHeTusm: CII6.:
N3p-eo BI'TY "BOEHMEX"
uM. [I. ®. YcrunHosa, 2023
(BCe)

FO. H. JlazapeBa, B. A.
Kueynun, /1. B.
BuHorpackuid. .
OnextpuuectBo: CII6.: U3z-
Bo BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2023 (Bce)
JI. 1. Bacunnera, H. A.
Mpanora, T. H. Kus3eBa. .
DJIeKTPOMarHUTHOE ToJie B
Beijectse: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2017 (1,2)

. JI. ®énopos, FO. H.

Jla3zapesa, B. I. CpenuH. .

Wroro no pasgeny 2 36
Pa3pen 3. J/1eKTpUYeCcTBO M MarHeTUs3M.
IMoaroroeka K maboparopHeiM pabotam Nel, 2. Odopmienre . [IpakTrKyMm 110 (pri3rKe: 56
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®u3uka. Marnetusm:
CII6.BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2019 (1-6)
N. B. CagesnbeB. Kypc o0riieit
¢usuku. T. 2 Dy1eKTprUUeCcTBO

W MarHeTu3M. BOJTHBL.

Ontuka: CII6.BI'TY
"BOEHMEX" um. [1. ®.

YcruHoBa, 2007 (1-9)

. B. Cagesnbes. Kypc
¢usvku. T. 2 3neKTpUUeCcTBO:
BI'TY "BOEHMEX" um. [I.
®. YctuHOBa, 2008 (1-9)

. JI. ®énopos, 0. H.
Jla3zapesa, B. I. CpeauH. .
®u3uKa. JeKTPUYECTBO:
CII6.BI'TY "BOEHMEX" um.

. ®@. YctuHoga, 2018 (1-6)

Uroro no pa3geny 3

56

Paspnen 4. ®usuka Kojie0aHuM.

IToaroroBka K j1aboparopHoti pabore. OdopmiieHHe oTueTa o Ontuka: CII6.BI'TY
naboparopHo#i pabote.. [TogroroBka K Tecty Ne3.

W. B. CagesnbeB. Kypc o0iiieit
¢uzvku. T. 1 MexaHuKa.
MonekynsipHasi (pr3vKa:
BI'TY "BOEHMEX" nm. /1.
@. YcruHoBa, 2007 (7)
E. T. bopoguHa, A. H.
CrapyxuH. . Konebanus u
BosHbL: CIT0.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2011 (1,3)
N. B. Cagesnber. Kypc o01ieit
¢uzvku. T. 2 DneKTprUUeCcTBO
Y MarHeTvsm. BosHBL

"BOEHMEX" um. [1. ®.
YctuHoga, 2007 (8)

. JI. ®énopos, FO. H.
Jla3zapesa, B. I. CpenuH. .
duzvka. Konebanus:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHosa, 2020 (Bce)

FO. H. Jla3apesa, B. A.
JKusysnun, [I. B.
BuHorpagckuii. .

Onekrpuuectro: CII6.: U3z-
Bo BI'TY "BOEHMEX" um.
. @. YctuHoBa, 2023 (4, 5,

7)

20

Wrtoro mo paspeny 4

20

Pa3zgen 5. Bo/iHoBbIe IPOLIECCHI.

Nel, 2

[ToBTOpEHMeE JIEKLIMOHHOTO Marepuasa no teMam "®Pursuka
kosiebanmii" 1 "BosHoBRIe miporiecchl”. [ToaroToBka K Tectam |CIT16.5I'TY "BOEHMEX" um.

17

. BosiHoBas ontuka:

O. ®@. YcruHoBa, 2018 (Bce)
W. B. CagesnbeB. Kypc o0irieit
¢m3uky. T. 2 Dy1eKTPUUECTBO
Y MarHeTH3M. BOJTHEL.
Onruka: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoga, 2007 (14-21)
. JI. ®énopos, FO. H.
Jlazapesa, B. I'. CpenuH. .
®wusuka. Bomubel: CII6.BTTY
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"BOEHMEX" um. [1. ®.
YcrtuHoBa, 2021 (1,4)

. JI. ®énopos, JI. U.
Bacuibega, /1. FO. MBaHoB. .
KsaHToBas onTtuka:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2021 (Bce)
JI. Y. Bacuneena, b. C.
I'ybanos, T. B. VIBaHOBa. .
MeTto/ibI peltieHus 3aau o
onrtuke: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
Ycrunoga, 2008 (2-5)
E.T. bopoguna, A. H.
CrapyxuH. . Kosiebanus u
BosiHeL: CI16.BT'TY
"BOEHMEX" um. . ®.
Ycrunoga, 2011 (1-3)

Wroro no pa3geny 5

Pa3pen 6. KBanToBasi pu3uka.

[ToBTOpEHMe /IEKLMOHHOI0 MaTepyasa o TeMaM paszesa
"KsanToBas ¢u3uka" [ToaroroBka kK Tecty Ne3

. Cniektpsl atroma. Teopusi
Bopa: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2006 (Bce)

. E. Ypopos. KBaHToBas
¢u3rka. OCHOBHBIE 3aKOHBI:
M.: BUHOM. JlabopaTtopust
3Hanui, 2007 (1-4,6)
E.T. bopoguna, A. H.
CrapyxuH. . KBanToBas
MexaHuka: CI16.BI'TY
"BOEHMEX" um. . ®.
YctuHoga, 2012 (1-5)

. B. CagesbeB. Kypc
¢usuku. T. 3 KBanrtoBas
ontuka: BI'TY "BOEHMEX"
uM. [1. @. YcruHosa, 2008 (1-

10)
N. K. Hekpacos. . OCHOBBI
(bU3MKY aTOMHOTO Siipa 1
3/IeMeHTapHbIX YaCTHII:

CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2010 (1,2)

A.T. Apemkun, JI. U.
Bacunwesa, C. H. Cokonosa. .
OCHOBBI KBAHTOBOM MeXaHUKHU
Y aTOMHOM (PU3UKU:
CII6.BI'TY "BOEHMEX" um.
. @. Yctunoga, 2007 (1-5)

. JI. ®énopos, JI. U.
Bacunsega, . FO. MBaHOB. .

KsaHToBas onTtuka:

CII6.BI'TY "BOEHMEX" um.

. ®. YcruHoga, 2021 (Bce)

Wroro no pasgeny 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 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 JjoMalllHero 3a/laHusi COAEepKUT OT 5 0 6 3azad.
[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

Tectsi ipoBoasTcs B DMMOC Moodle BI'TY «BOEHMEX». Kaxx/iblii BapyuaHT TecTa CO/IeP>KUT OT 6 110
10 3azaHul, 3a/jaHKs1 COOTBETCTBYIOT TeMaM M3y4yaeMoro paszesa Kypca.
TecT cunTaeTcs CJIAHHBIM, eC/T 00yUarOIIUICs BBIOpas MPaBUIBHBIA BADUAHT OTBETAa He MeHee, ueM B 60%
3a/laHui.
BapuaHTBI TeCTOBBIX 3a/laHUM 110 BCeM paszeniaM 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 oTyeTa 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 BOMPOCHI (KOHTPOJIbHBIE BOTIPOCHI TPUBE/IEHBI B
METOJUUECKUX YKa3aHUAX K KaK/0H labopaTtopHoii pabote).
6) nipu 3arrure JIP:
* CTyZIeHT B (hopMe KPaTKOTr0 COOOILeHus, U3/I0KUIT pe3y/IbTaThl, BBITIOTHEHHOM 1M, JIP;
* CTY/IEeHT, B YCTHOU (popMe, BePHO OTBETHJI Ha BCe BOTIPOCHI, 3a/laHHBIE MPero/jaBaTesieM, U3 Yhciia
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
BOMPOC — OTUYET TOAJIEXKUT 0paboTKe UK CTYAEHTY PEKOMEH/[YeTCSI U3YUUTh BOTIPOC, Ha KOTOPBIH OH OTBETUI
HEBEpHO.
*111a0/10H JIP pa3meriied B DMIOC Moodle 1 B YMK AUCHUTUTAHBIL.

JK3amMeH
Iyt MPOMEeKYTOUHOM aTTeCTarlyuu, MPOBOUMOM B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3a/jaHusIMU. TUIIBI 3alaHUi: 2 TeOpeTHYeCKUX BOTIPOCA, U pacueTHas 3ajaya.
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OrleHKa BBICTAB/IAETCS TIOC/Ie COOeCeI0BaHUS CO CTYZIEHTOM B COOTBETCTBHUM CO CJIEIYIOIUMH KPUTEPUAMHU:
* O1leHKa «OTJIMYHO» BBICTABJISIETCS, €C/TA 0OYUarOIUICSA /1a/l TIO/THbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TeOopeTUUeCKHe BOMIPOCHI OUsIeTa, TIOJTHOCTHIO ¥ BEPHO PEIN/I PACUETHYIO 3a/lauy, MOXKET OTBETUTh Ha
JIOTIOJTHUTEJTLHBIN BOTIPOC TI0 TeMe Kypca.

* OLleHKa «XOPOIIIO» BBICTABJISIETCS, eC/TH 00yJaroIInics MpefoCTaBrI OTBETHI Ha BCe 3HAHUS B OUseTe, HO
MMEeTCS OIHMO0YHbIe PACCY>KIEHHSI.

* O1leHKa «y/IOBJIETBOPUTELHO» BBICTABJISETCS, €C/TM 00YYarOIIUACS BePHO PEeIIvI 3a/iady WUId MPejoCTaBHT
OTBeTHI Ha TOJIHKO Ha 2 TeOpeTHYeCKUX BOIIPOCA.

* OLleHKa «HeyI0B/IeTBOPUTEIbHO» BLICTABIISIETCS, /T 00yJaroIyiicst He MpeAoCTaBr/I OTBETOB Ha 3a/jaHust
ounera.

BapuaHThI 9K3aMeHalMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETHUECKHUX BOIIPOCOB K 9K3aMEHY TPe/ICTaB/IeHbI
B YMK pmucrumnunbl, a B DMMIOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUYHBIE BapUAHTHI.

JK3aMeH

171 IpOMEXKYTOUHOM aTTecTalyy, TPOBOJUMOH B (hopMe 3K3aMeHa, MCITOJTb3YIOTCsT OUIETHI C
3afaHusAMU. TUIIBI 33/laHui: 2 TeOpeTHUeCKUX BOIIPOCA, U PacueTHas 3ajaua.
OrleHKa BBICTABIAETCS TIOC/Ie COOeCeI0BaHUS CO CTYZIEHTOM B COOTBETCTBUM CO CJIE[YIOIIUMHU KPUTEPUAMHU:
* OI1leHKa «OTJIMYHO» BBICTAB/ISIETCS, €C/T 00YUArOIIUICSA /1A TIOTHbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TeopeTHUUeCKHe BOTIPOCh! O1IeTa, TIOIHOCThHIO ¥ BEPHO PEIN/I PaCUeTHYIO 33/lauy, MOXKET OTBETUTh Ha
ZIOTIOJTHUTEJTLHBIN BOIIPOC IO TeMe Kypca.
* OL[eHKa «XOPOIII0» BBICTABJSETCS, €C/IU 00YUatOLIHICS TTPej0CTaBr/I OTBEThI HA BCe 3HAHUS B OUieTe, HO
MMEeTCS OIMO0YHbIe PACCY>KIEeHHSI.
* O1leHKa «y/IOBJIETBOPUTELHO» BLICTABJISETCS, €C/TM 00yYaroIIUiACS BePHO PEeIIvI 3a/iady WId MPeioCTaBII
OTBeTHI Ha TOJIBKO Ha 2 TeOpeTHYeCKUX BOIIPOCA.
* OLleHKa «Hey0B/IeTBOPUTE/ILHO» BBICTAB/ISETCS, €C/I 00yJaroI[uiics He TIpe/IoCTaBU/I OTBETOB Ha 3aJJaHUs
ouneta.
BapuaHThI 9K3aMeHALMOHHBIX OWU/IETOB, a TAK)KE CITUCOK TEOPETHUECKHUX BOIPOCOB K 9K3aMEHY MPe/ICTaB/IeHbI
B YMK pgucriumnunbl, a B DMMIOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUHbIE BapUAHTHI.

JAuddepennypoBanHbIii 3aueT

171 IpOMEeKyTOUHOM aTTecTal[uy, IPOBOJUMOM B (hopMe 3aueTa, UCTIO/Ib3YeTC sl UTOTOBBIH TECT,
cogepskarmii oT 10 g0 15 3apanuii. Tect ipoBoguTcs B OMMOC Moodle BI'TY «BOEHMEX».
TecT cunuTaeTCst CAAHHBIM, eC/IH 00yJaroIUiCs BbIOpa/ MPaBU/IbHBINA BADHAHT OTBETAa He MeHee, ueM B 50%
3a/laHUM.
Kpurtepuu niepecuera pe3y/ibTaToB TeCTa B OLIEHKY:
* 51 - 67% — 3auTeHO-y[0BIETBOPUTE/ILHO;
* 68 - 84% — 3auTeHO-XOpO11IO;
* 85 - 100% — 3auTeHOo-OT/IMYHO.
BapuaHThsI TeCTOBBIX 3a/laHui TIpeicTaBiaeHbl B YMK auctmrimael, a B SVMOC Moodle BI'TY «BOEHMEX»
— TPEeHUPOBOYHBIE BaPUAHTEI.

20



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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3a/laHue,
1 9 Pa3pgen 1. ®usndeckue 0CHOBBI 80 | 40 | 20 1 9 40 20 Otuer 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 107 | 51 | 24 | 13 | 14 | 56 | 30 |Ortuermo
MarHeTHusM.
JIP,
Tect
OtueT 1o
2 3 [Pa3pen 4. ®du3uKa Kojed0aHMI. 37 | 17 | 10 4 3 20 10 JIP,
Tect
Bcero 3a 3 cemecTp 144 | 68 | 34 17 17 76 40
2 4 |Pa3pen 5. BoainoBbie nmpoueccbl. | 38 | 36 | 14 11 11 2 8 Tect
2 4 |Pa3pen 6. KBanToBas ¢usuka. 34 | 32 | 20 6 6 2 12 Tect
Bcero 3a 4 cemecTp 72 | 68 | 34 17 17 4 20
Bcero no aucun/InHe 360 | 204 | 102 | 51 51 156 100
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OneHouHble MaTepuaabl no gucuumiuie ®U3NKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00U euHyceHepHbie 3HaHUs, Memoobl
Mamemamu4eckoz0 aHa/Au3d u Mooe/UpPOSaHUs1, Meopemu4ecKoz20 U 3KCnepuMeHmaabHo20 Ucc/1e008aHUsl 8
npogeccuoHaabHoll dessmenbHOCMU

Ne 1

Ne 2

Ne 3

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

Kosddurment nonesnoro geictsus (KI1/1) veanbHOM TEIIOBOH MallIMHbI, pabOTarOIel 10 LUKy
Kapho, K1 = 0,5. Temneparypy HarpeBaresisi TH yBe/IMUMBalOT B /iBa pa3a, TeMreparypa XOI04uIbHUKA
Tx ne mensiercsi. Kakum Oyger KI1/J K2 nonyunBLieiics: njeaabHOM TernoBoW MayHbl? OTBeT
BbIpasuTe B rporeHTax. [IpegcraBeTe 000CHOBAHHBIN pa3BEPHYTHII OTBET.

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BBLIOOD
oTBeTa

[Juck pagryca RBpaiijaeTcsi BOKpYT BepPTHKa/JIbHOW OCH PABHOYCKOPEHHO (CM. PUCYHOK). YKaXkKuUTe
HarpaBJieHre BEKTOpa YIJIOBOTO YCKOPeHUs TOUKUA A 0607a iucKa.

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Kakoii Touke Ha rpadrke u3MeHeHUs] COCTOSTHUS U/leabHOTO ra3a COOTBETCTBYeT MUHUMAJIEHOE
3HaueHHe TeMIlepaTyphbl ra3a?

IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

MaremaThueCcKuil MasiTHUK C YaCTOTOM CBOOGOAHBIX Konebanuit 0,5 I'll OTKIOHWUIM Ha HeOOBIION yrom
OT T10JI0’KEeHUST paBHOBECUSI B MOJIO)KeHUe 1 1 OTIyCTUIM U3 COCTOSTHUSI TIOKOSI (CM. PHUCYHOK).
ConpoTHB/IeHHEM BO3/yxa ITpeHeOpeus. IToTeHI[Ma/lbHas IHEPTUS MAasATHUKA OTCUMTHLIBAETCS OT
TIOJIOXKEeHUST paBHOBECHSI.

YcTaHOBHTE COOTBETCTBHE MeXxnay Cl)I/IBI/I‘-IECKI/IMI/I BE€/IMYMHAMU U XdPAKTEPOM HUX U3MEHEHHS 3a IMMEPBYIO

CeKyH[ly KonebaTenbHOro aBrkeHus. K KaK1oi Mo3uiyu JaHHOM B JIEBOM CTOJIOLe 1oj0epuTe
COOTBETCTBYIOLIYIO MO3ULIMI0 U3 MTPAaBOro CTOOIA.
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dusnueckas
Xapakrep U3MeHeHUs
BeJINUMHA
1)
MOTeHIMa/bHast  A) CHauajia BO3pacTaeT, 3aTeM yObIBaeT
SHeprus

2) KUHeTHYecKas

SHeprist b) nosHas MexaHuueckasi SHeprusi MasiTHUKa 0CTaéTCs HeM3MeHHOM

3) nonHast
SHeprus

4) cuna
HaTSDKEeHWST HUTH

B) cHauasna yObiBaet, 3aTeM BO3pacTaeT
I') yBenmuuBaeTcst

) ymeHbI11aeTcs

Ne 5 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Viccnenyercs s/ieKTpoCTaTUUeCKoe 10/1e pPABHOMEPHO 3apsDKeHHOM I0 TIOBEPXHOCTH M10JI0KUTETbHBIM
3apsigoM cdepbl. B Touke A, B3sSTOH Ha MOBEPXHOCTH Cdepbl, HANIPSHKEHHOCTD ee M07IsI paBHa .
OnpejienuTe HaNpPsHKEHHOCTh /IEKTPUUECKOTO T0J1s1 B LieHTpe cdepsl - B Touke O, B Touke D, yiexkatiieit
Ha cepesivHe oTpe3ka OA U B Touke C, HaXOAALeiCcd Ha paCcCTOSIHAY OT LieHTpa, paBHOM 20A.

K K101 MO3HUIMH, JaHHOU B JIEBOM CTOJIOLE, MO0epUTe COOTBETCTBYIOIIYIO TIO3ULIMIO U3 ITPAaBOro
cTonbIa.

du3nueckas
BeTMUMHA

1)
HarpsDKeHHOCTh
371eKTPUYeCcKOro
T0JIS1 B LIeHTpe
cthepsl — B TOUKe
O

2)
HarnpspKeHHOCTh
3/1eKTPUYECKOT0
10/151 B TOuke D
3)
HarnpspKeHHOCTh
3/1eKTPAYECKOT0
1oJist B Touke C

Ee 3Hauenue

A)0,5

B) 0

B) 4

I) 0,25

Ne 6 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE 10OC/Ie[0BaTeIbHOCTh
OrpezienUTh IMHEHHYO0 CKOPOCTb BePXHEro KOHLla OHOPOAHOTO CTOI0a BRICOTOM L B MOMEHT yZapa o
3eMJTEO TIPY CBOOOJHOM (TT07] 1eiCTBUEM CHJIbI TSDKECTH) 1a/IeHUHU U3 BePTHUKAIbHOTO TIOJIOKEHHSI.
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CIH/ITHTB, YyTO CTOIO rnazideT, ITI0OBOPAYMBASACh BOKPYT' HMDKHEI'0 HEIMOABM>XHOI'O OCHOBAHUHA.

YcTaHOBUTE TIOC/IE/[0BATE/ILHOCTD Barmx feificTBUii TIpy pellieHru 3a/iauy, pyKOBO/ICTBYSICh
BapUaHTaMHU Tpe/|I0’KeHHbIMU Hibke. [IpeanokeHHyt0 BaMmu mocieoBaTe/IsHOCTD 3amcaTh CJieBa
Harpaso.

1.0mpeienuTh MOMEHT UHEPI[HU CTO/I0a OTHOCUTEILHO 3alaHHOM OCH BpaITieHusl.

2.HOCKOJ'H:KY CWJia peakuuu, ,Z[eI‘/JICTBYIOH.IaH Ha ctonb co CTOPOHEBI TTOBEPXHOCTHU 3€MJIH, pa60T1>1 He
coBepliaeT (HI/I)KHI/Iﬁ KOHeI] cTtoJsiba 1o YCUJIOBHIO 3ad4n HEHO,Z[BI/I)KEH) BOCIIOJ/Ib30BaThCA 3dKOHOM
COXpaHeHUA TOJTHOM MeXaHuye CKOM SHEPIr'yvU: MOJIHAA MeXdHNYeCKad SHeprua (‘-II/ICTO HOTeHL[I/IaJIInHaH)
B HauaJ/ie ABM>KeHUA MO/THOCTBIO IePEXOAUT B KUHETUUYECKYIO SHEPIMIO B MOMEHT I1aJIeHHs Ha 3eMJII0.

3.YcTaHOBUTH CBSI3b JIMHEMHOM U yITIOBOM CKOPOCTell BepXHero KOoHIja cToa0a
4.BbIpasuTh YITIOBYO CKOPOCTh U3 YPaBHEHMUs 3aKOHa TIO/IHOM MeXaHUueCKOW SHepruu.

5.IToacTaBUTE BhIpayKeHUe [I7Is1 YIJIOBOM CKOPOCTU B (hOPMYJTY, CBSI3BIBAIOIIYIO €€ C TMHeMHOMH
CKOPOCTBIO, 3aBEPIIVB TEM CaMbIM DellleHHe 3aziauu.

Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

Heob6xoauMo oTpeieNIuTh JUMEKTPUUYECKYIO TPOHUIAEMOCTD JKUIKOTO TU/IEKTPUKA, KaK
OTHOIIIEHHe eMKOCTH KOH/IeHCATOopa, 3all0JTHEHHOTO 3TUM JAUIeKTPUKOM K U3BeCTHOU
eMKOCTH 3TOTr0 Ke KOH/jeHcaTopa 6e3 [U3/IeKTpUKa.

OmnpepensitoT eMKOCTb KOH/IEHCATopa C JU3/IeKTPUKOM pe30HaHCHBIM MeTOJJOM. YCTaHOBKa
COCTOUT 13 KosiebaTeTbHOT0 KOHTYPA, BK/IIOUAIOIIET0 KaTyIIKy C U3BeCTHOU
VMHIYKTUBHOCTBIO ¥ UCCTIeyeMbIH KOH/IEHCATOP, BHICOKOYACTOTHOTO TeHepaTopa
CHUHYCOM/A/IbHOTO HalpsKeHWs1 U BoJbTMeTpa. [IpeHebperast 3aTyxaHreM (OMHUYeCKIM
COTIPOTHB/IEHWEM), MO>KHO CUMTaTh, UTO TPU Pe30HAHCE YacTOTa COOCTBEHHBLIX KoyiebaHuiA
B KOHTYpe 1 4aCTOTa CHHYCOW/Ia/IbHOTO HarpshKeHUsi reHepaTopa COBITa/akoT.

YcTaHOBUTE MOC/IEA0BATebHOCTD A€HCTBHN. 3aNUIIKTe TTOC/IeJ0BaTeIbHOCTD P cieBa
Harpago.

1.CHATb 3aBUCHMOCTD HaMpsDKeHUs OT YaCTOTHI.
2.IIpoBepUTh NMPaBUILHOCTh COOPAHHOM YCTaHOBKHU.
3.BK/IHOUNTE YCTAHOBKY B C€Th

4.0r11pe/ieNUTh Pe30HAHCHYIO YaCTOTY, COOTBETCTBYIOI[YIO HaHOO/IbIIeMy 3Ha4YeHHIO
HarpspKeHusl.

5.0mpesieinTh, KaK OTHOIIEHHEe eMKOCTH KOH/[eHCaTopa, 3arlo/IHEHHOTO JJU3/IeKTPUKOM K
M3BECTHOM eMKOCTH 3TOTO >Ke KOH/leHcaTopa 0e3 [ji3/ieKTpHKa.

6.CpaBHHUB YaCTOTY COOCTBEHHBIX KOsilebaHUH C pe30HaHCHOM YaCTOTOM, OTIPe/Ie/TUTh
eMKOCTb KOHJIEHCaTopa C TU3/IeKTPUKOM.

Ne 8 TIIpounTaiiTe TeKCT, BbIOEpHTE MPaBHU/IBHBIN OTBET M 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

ITn0oCcKuiA KOH/IEHCATOP C BO3AYIIHLIM 3a30POM MEXY 00KJ/IafIKaMH 3apsiIUu OT
HCTOUHHMKA ITOCTOSTHHOTO HATPSDKeHWS ¥ OTK/TIOUW/IH. UTO He U3MEHUTCS TP YBeJTUUeHUN
3a30pa d Mexly 00K/IaJIkaMu KOHZIeHcaTopa? BribepuTe MpaBUIbHBIN U3 YEThIPEX
TIpe/i/IO’KeHHBIX OTBETOB U 00OCHYHTe ero.

1 - pa3HOCTh MOTEHI[UAIOB MEXY 00K/Ia[KaMU

2— HaHpSDKéHHOCTI: 3JIEKTPUUECKOI'0 IMOJIA MeXYy O6Kﬂa,qKaMI/I
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3 — EMKOCTb KOHZIeHCaTopa

4 — 3apsi/ Ha 0OK/TafIkax KOHeHcaTopa

Ne 9 TIIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIUIINTe apryMeHTbI, 000CHOBBIBAOLIHie BEIOOD
OTBETOB

I[Tnockuii KOHZEHCATOP C BO3AYIIHBIM 3a30pOM MeXKAY 00K/IafKaMy 3apsijuii OT
MCTOYHMKA ITOCTOSIHHOT'O HAIPSUKEHHUS U OTK/MIOUM/IA. UTO He M3MEeHUTCS IIPY YBe/INUeHUN
3a30pa d Mexxy 00K/IaIkaMy KOHZieHcaTopa? BribepuTe MpaBU/IbHBIN U3 UETHIPEX
TIpe/i/IO’KeHHBIX OTBETOB U 00OCHYHTe ero.

1 - pa3HOCTH MOTEHIMAIOB MeXy 00K/IaKaMH

2 — HarNpsHKEHHOCTH /IEKTPUYECKOTO TIOMSE MeXKAY 00K/IajKaMu

3 — éMKOCTb KOHZIEHCaTopa

4 — 3apsi/| Ha 00KJIaZIKax KOH/IeHCAaTopa

Ne 10 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Kakast u3 nepeunc/ieHHbIX HIDKe YaCTUL] UMeeT TOJIOKUTENbHBIN 3apsy,?
DoTOH

ITosutpoH

HeliTpon

DJIeEKTPOH

Ne 11 TTpouwuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Oueprus dotoHoB E, mazgaroiux Ha GOTOKaTo, B 4 pa3a Oosbiiie paboThI BbIX0a A MaTepuana
(dhorokarozia. KakoBo OTHOILIEHHE MaKCUMaJIbHON KHHETUUYECKOU 3Heprun (hoT03/1eKTPpOHOB EK K pabote
BbIXOZA?

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3aNUIINTE apPryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

B kakom U3 nepeuric/ieHHbIX HU)Ke C/IydaeB 37eKTPUUYEeCKOe T0Jie MO)KHO CUUTATh
OZHOPOJHBIM?

ITosie 6eCKOHEUHOI 3apsUKEHHOM I1710CKOCTH

IMomne GeckoHeYHOMU 3apsHKeHHON HUTU

IToste 3apspKeHHOTO TIapa

IMomne Mexy AByMsi e CKOHEUHBIMY Pa3HOMMEHHO 3apa)KeHHBIMU TIJI0CKOCTSIMU

B1316epHTe BCe BO3MO)XHbI€ BApWUAHTHI.
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