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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

DOU3UKA
Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa b2 ®usuka 1 xumust
JlentoBckuii Bagum BaneHTuHOBUY, K.T.H., OLIEHT, A0L[eHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii iporpammel b2 ®@u3HKa U XUMHUSA

3aBenyromuii kadenpoii @enopos .J1., A.¢.-M.H., pod.
[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A2 TEXHOJIOI'SA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 ITPOU3BOACTBO PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroumii Kadenpoii Pemiues E.FO., A.T.H., fo1.




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

®OpMHUPOBAaHUIO KOMITETEHLIUH C/TY)KUT JOCTIDKEHHE CIeAYIOIIUX Pe3y/bTaToB 00pa30BaHus:
OIIK-1

3HAHUA:

Ha YpPOBHe TIpe/ICTaBIeHUH:

 00miell ¢pu3nMUeCcKod KapTHUHBI OKPY’KAIOIIero Mupa KakK CHCTEMbI B3aUMOCBSI3aHHBIX (PU3MueCKUX
SIBJIEHUH,

pa3nuuHbBIX (HOPM [IBIKEHUST MaTepUH;

* porm GU3MKKM Kak dyHIaMeHTa i U3yueHUs AUCIUIUIMH MPpodeCcCcMoHaIbHOrO 1UK/Ia, KaK OCHOBY
JLIsT

BbIIe/IeHUss B CBoel MpodecCHOHANMBHON JeaTeTbHOCTH (U3WYEeCKUX SBAEHUA U TPOLeCCOB,
OTpe/eNIIONIUX TIPUHIUIBI pa0OTHI pa3/IMUHBIX TEXHUUECKUX YCTPOUCTB;

* B3aMIMOCBSI3U TEOPUU U IKCTIEPUMEHTA, CJTy>Kalero 6a3oi A1t hopMHUPOBaHUS TEOPUH U

TIO/ITBEP>KJAIOIIIEr0 eé TI0I0MKeHMs.

Ha YpOBHe MMOHUMaHUSI:

* CMBIC/Ia TAaKMX TIOHATUM KakK: hu3ndecKoe sB/ieHHe, (Pr3ndecKast BeJIMUWHa, MOJe/Tb, TUIIOTe3a,

9KCIIEePUMEHT, Hab/iofieHue, U3MepeHue, pu3ndeckas Teopus, hU3NUeCKUM 3aKOH;

* (hyHIaMeHTaTbHBIX TIOHATHH, 3aKOHOB ¥ TEOPUH KJIaCCHUeCKON Y COBPEMEHHOU (PU3uKwY;

* huzMuecKUX MojieIel, UCTIONB3YEMBIX MPU MTOCTPOEHUH TEOPUH SIBJIEHUS;

* FPaHUI] IPUMEHUMOCTH TEOPUH, ITOCTPOEHHOH Ha OTIpe/ie/IeHHON (hHU3UUeCKOr MOJIe/y;

* TIPUHITUTIOB ITOCTPOeHUs (PU3NUeCKUX SKCIIeEPUMEHTOB.

Ha YpOBHE BOCITPOU3BeJIeHHSI:

* (hopMymMpOBOK (hM3HUeCKUX 3aKOHOB, TIPUHIIUIIOB U MTOCTY/IaTOB, UX MareMaThyecKoe BhIpaKeHHe 110

OCHOBHBIM pa3fienaM (Gu3nku: (¢u3NUeckre OCHOBBI MEXaHWKH, JIeKTPUUeCTBA M MarHeTH3Ma,
3JIEKTPOITUHAMUKH,

(hu3uKy Kojie0aHMI U BOJTH, ONTUKH, KBAHTOBOHM (PU3UKK, aTOMHOU U SiZIEpPHON (U3UKY;

* METO/IOB pellieHus 3aZiay 110 OMMUCAaHUI0 (PU3NUeCKUX sSIB/IeHUH;

* METO/IOB TIPOBEJIEHUS YKCIIEPUMEHTa U 00paboTKY pe3y/ibTaToB U3MepPEeHHH;

* METOAUKH OIIeHKU TIOTPeIITHOCTH W3MePsSieMbIX BeJTMUNH;;;;

YMeHuUS1:

TeopeTUyecKue:

* OTpeJIe/IUTh IyTH PELIeHHs TOCTaBJIEHHOW 3a/laud, OYEPTUTb KPYr (DU3UUYECKHUX 3aKOHOB, 3HAHUE
KOTODBIX

T03BOJIUT PELIUTDb JaHHYIO 3a/auy;

* IOCTABUTb 1[eJIb TIPOBOAVMOTO KCTIEPUMEHTA W OTIpe/Ie/TUTh TI0C/Ie/J0BaTe/IbHOCTD AeHCTBHUM TTPU eTo

TIPOBe/IEHUH.

TpPaKTUYe CKUe:

* pelllaTh TUTIOBbBIE 33Jjauu TI0 pa3fesiaM Kypca (hH3UKY;

* pa3dupaThCs B MPUHLIAIAX JeMCTBUS (U3HUeCKUX PUOOPOB U CIIOCO0ax UX MPUMEHEHMUS;

* IPOM3BOIUThL PAaCUeThI TI0 Pe3y/bTaTaM U3MepeHui;

* OIIeHMBaTh MOTPEITHOCTL U3MepsieMbIX Be/TMUNH;

* aHA/TM3UPOBATH ITOJTyUeHHBIE Pe3y/IbTaThl ¥ COMOCTAB/SATh UX C TeOPeTHYeCKU ITPOTHO3UPYEMBIMU;

* MPe/ICTaB/ATh PYHKIMOHATbHBIE 3aBUCUMOCTH (PU3MUeCKUX BEJTMUKH B BU/le TPa(UKOB;;;

HABbIKU:

* FPAMOTHO Y apryMEHTHPOBAHO M3/1araTh COOCTBEHHbBIE MBIC/IU, 000CHOBBIBATb CBOU CY)K/IEHMUS;

* paboTarth C IIMPOKUM KPyroM (hr3uUecKHX IIpUO0POB U 000py0BaHMSI;

* COCTaBJ/IATh HAyUHbIe OTYETHI C FPaMOTHLIMH BBIBOIAMH O TIPO/Ie/IAaHHON paboTe;

* paboTath C TUTEpPaTypoOi ¥ MHBIMU UCTOUHUKAMH UH(MOPMAIIUK.;;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
NOArOTOBKM 110 HarnpasaeHuto 24.03.01 PakemHble KOMIN/AEKCbl U KOCMOHABMUKA.

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

CopepkaHve [UCIUIUIMHBI SIBJISIeTCS OCHOBOM it ocBoeHus aucuurimdH: KOHCTPYKIIUN
PAKETHO-KOCMUYECKOM TEXHUKM ¢3 KOMIIO3UIIMOHHBIX MATEPHAJIOB,
MATEPUAJIOBEJEHUE KOMIIO3UIIMOHHBIX MATEPHUAJIOB, MEXAHUWYECKAA M«
OUBNKO-TEXHUYECKASA OBPABOTKA KOMIIO3UIITMOHHbBIX MATEPUAJIOB,
HAHOCTPYKTYPHOE MOJUO®UIIUPOBAHNE KOHCTPYKIIMOHHLBIX MATEPUAJIOB,
IMPOM3BOJCTBEHHBIMI KOHTPO/Ib M JE®EKTOCKOIIMS KOHCTPYKIIMIM M3 KM,
COEJVTHEHVE KOHCTPYKIIUM 3 KOMITIO3UIIMOHHBIX MATEPUAJIOB.

[TpeaBapuTe/bHBIE KOMITETEHIH, COPMUPOBaHHbBIE ¥ 00yUArOIerocs 0 Hayaia W3y4YeHus IUCIUTTHHBL:
¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWSs, METO/IbI

MaTeMaTU4YeCKOIro aHa/ii3d U MOZie/IMPOBAaHNA, TeOPeTHYeCKOI'0 U SKCIIepUMEHTA/IbHOI'O NCC/1elOBAHUA B
Hpoq)ECCHOHaHLHOﬁ 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
NPaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. ®u3nueckue ocHOBBI MexaHHKH. 1.1. KuHemarHka MarepranbHOM
Touku (MT). Cucrema otcuéra (CO). 1.2. KuHeMarrKa BpalljaTe/IbHOTO /ABH)KEHUS
abcomotHo TBéPAOrO Tena (ATT) 1.3. [luHamuka MatepranbHo# Touku (MT).
3akoHbl HetoToHa. 3akoHb! YpaBHeHue jpikeHnst. HemnepipmansHeie CO. CHitbl
nHepuuu 1.4. Cunibl B MexaHuke 1.5. Mexannueckasi paboTa, MOLJHOCTb CHJIbI K
sHeprusi. 1.6. Pusuka MomeHToB. [luHamuKa BpaljaTensHoro aswkenust ATT. 1.7.
3aKoHbI COXpaHeHusI B MexaHUKe 1.8. DeMeHTbI MexaHUKH CIUIOLIHBIX cpef 1.9.
PensTuBHCTCKas MexaHHKa.

76

40

20 11

36

20

Pa3paen 2. MosekynsipHasi pusuka u repmoguHamMuka. 2.1. OCHOBbBI
MOJIeKY/ISIpHO-KMHeTHuecKol Teopuu rasa (MKT) 2.2. @yHKIMKM pacripe/iesieHus.
Knaccuueckasi M KBaHTOBas CTaTUCTUKH. 2.3.0CHOBbI TEPMOJIMHAMHUKU.
TepmoguHamuueckue GyHKLMK cocTosiHUs. Tpu Hauana TepMoguHamMuky. HyneBoe
Hauasio TepMoArHaMKKK 2.4. Anuabara u nomurpona. Liukn Kapro. [TpUHLMIIEI
MOCTPOEHUs TEIUIOBbIX MallKH. 2.5. DHTponus. TepMoHaMuyecKye ToTeHLHasbl
2.6. DneMeHThI (pU3UUECKOM KHHETHKU. SIBeHUs nepeHoca 2.7. PeasbHble rassl .
YpaBHenue BaH- fep-Baanbca. da3oBble npeBpalljeHus.

68

28

14 6

40

20

Bcero 3a 2 cemecTp

144

68

34 17

17

76

40

Paspen 3. diekTpuuectBo. 3.1. DneKkTpocTaTUyeckoe rose B Bakyyme 3.2. Pabora
cu anekrpuueckoro noss. I[orenyuansHocTs nosst. 3.3. IpoBogHUKY B
a/ekTpruueckoM mose. Kongencarops! 3.4. [I31eKTPUKY B 3/1eKTprAYeckoM moste 3.5.
TocTosiHHBII 2/1eKkTprueckuii Tok. [TpaBuna Kupxroga.

60

30

14 8

30

15

Pa3pen 4. Marnetusm. JiieKTpoMarneTusm. 4.1. MaruutHoe 1ose B BaKyyMme.
Sddekt Xonna. 4.2. Teopema 0. UPKY/IALMM U TeopeMa I"aycca /1st BeKTopa
MarHMTHOM MHAYKLMK. 4.3. MarHUTHOe 1oJie B BelllecTBe. JJaMarHeTHKH,
rapamMarHeTHKH. 1 (heppoMarHeTuky. 4.4. JneKTpoMarHUTHas HHAYKLWS. 3aKOH
3/1eKTPOMarHuTHOM nHAyKumu (AMU) dapajes. SIpneHne caMOUHAYKLMU. DHeprus
MarHuTHOro noss. 4.5. YpaBHeHust MakcBeJisia B UHTer pajibHOM. U
nuddepeHLpanbHoi popme. MarepuanbHble ypaBHeHuUs. 4.6. TIpuHLmn
OTHOCHTE/IbHOCTH B /1EKTPOJUHAMUKE.

60

24

12 5

36

15

Paspen 5. @usuka Kosebanui. 5.1. MexaHuueckre rapMOHHUeCKUe KoiebaHusl.
KuHemaTyKa ¥ JMHaMUKa TapMOHMYeCKHX Kojebanuii. [IpuMepbl rapMOHUYECKHX
ocuusitopos . Popmyrna Itoiirenca. 5.2. CBo6ozHbIe 3aTyxatoliye Konebanus. 5.3.
BbIHY>K/IeHHbIe KoneGaHusi TapMOHUYECKOT0 OCL{MJLIATOPA MO, eHCTBUEM
CHHYCOU/JA/IBHOM CHJIBL. 5.4. D/IeKTPOMArHUTHbIE rapMOHHUeCKHe. KoebaHust.
DneKTpruuecKuii KonebaresbHbIi KOHTYp. dopmysa TomcoHa.

24

14

10

10

Bcero 3a 3 cemecTp

144

68

34 17

17

76

40

Pa3pgen 6. BonHoBble nponeccel. OnTuka. 6.1. Ynpyrue Bo/Hbl. 3BYK. YpaBHeHHe
T/IOCKOM CHHYCOW/Ja/IbHOW BO/THBL. BekTop YMOBa /151 ynpyroii BosHbL. BonHoBoe
ypaBHeHue. AKycTuueckuii sdpdekr [Jonepa 6.2. DeKTpOMarHUTHbIE BOTHBI.
Bekrop IToitHTHHTa /15t 3/IEKTPOMAarHUTHOM BOJIHBI. CBeT KaK 3/1eKTpOMarHUTHast
BO/IHA. [TorepeyHOCTh 9/1eKTPOMarHUTHBIX BOJH. 6.3. Bo/HOBast oNTHKa.
Wnrepdepentus 1 gudpaxuys. [IoHATHe 0 KOrepeHTHOCTH BO/H. JudpaKijMoHHast
pewrerka. JIncpakiysi peHTTeHOBCKUX Jyueit, popmyna Bynbga-bparra. 6.4.
BonHopasi ontuka. ITonsipusauus u gucnepcus. Bzanmogeiicrauie
9/1eKTPOMarHUTHBIX BOJIH C BelllecTBOM. Pa30Bast ¥ rpymnnoBas CKOPOCTb. 3aKOH
Mamoca. Yron bprocrepa. Busipl crieKTpoB.

54

16

38

10

Paspen 7. KBanToBas ¢u3uka. JyieMeHTbI aTOMHOM U siilepHOH QHU3MKH.
7.1.KBaHTOBBIE CBOMCTBA 3/IEKTPOMarHUTHOTO M3/y4eHus. ['nnoresa [1axka.
CgoiicTsa doToHOB. 7.2. PoTo3¢hdeKT. 3akoHbI PoTo3ddekTa. KopnyckynspHo-
BOJIHOBOM /lya/ii3M NMpPUpPO/ibI CBeTa. 7.3. DKCIIepUMeHTa/lbHbIe [JaHHbIe O CTPYKTYpe
aromoB. Onbitbl Pesepdoppa. [TnanerapHas mogens atoMa. [Toctynarst Bopa. 7.4.
DnieMeHThI KBaHTOBOI MeXaHMKH. I'nroTesa fie Bpoiins 0. KOprycKynspHO-
BOJIHOBOM /lya/Ii3Me YacTuly Bellectsa. BosHbl fie Bpoiins. ITpuniun
HeornpezenéHHocTH 7.5. YpaBHenue [lIpesuHrepa. [IBikeHHe. CBOOOHOM YaCTULIbL.
BonHoBast GyHKLMS U ee CTaTUCTUYeCKHiT CMBIC. TIPUHINI CyTeprosuLyu.
KBaHTOBBII rapMoHnuecKuii ocLuanaTop. 7.6. KBaHTOBO-MexaHHYeCKoe onicaHue
aromoB. CranoHapHoe. ypasHeHue IlIpeaunrepa A/1s aroma Boioposa. KsaHToBble
yuca. XapakTepyuCTHUecKye. CrleKTphbl aToMOB. 3aKoH Mo3u 7.7. DneMeHTbl
slepHON (M3MKU. D/leMeHTapHble YaCTULIbL. Pai0aKTHBHOCTD. 3aKOH
PpajitoakTUBHOrO pacraja. 7.8. CoBpemeHHast Gpr3nueckasi KapTHHA MHpa.

54

18

18 0

36

10

Bcero 3a 4 cemecTp

108

34

34 0

74

20

Bcero no gucuuninHe

396

170

102 34

34

226

100

3.2. AyANTOPHBIA MPAKTHKYM

HauMeHOBaHHe

Homep n

pasjesna
M CLIUTL/THHBI

Tema NMPAKTHYECKOIr'o 3dHATUA

Oo0neMm,

aypa.
JacoB

Pazpen 1.
dusnueckue

6

3ansarue 1.1. Kunemarrueckue XapakTepUCTUKU IBUKEHUS: TPAEKTOPUS,
repeMelrieHye, MyTb, CKOPOCTb, yCKOPeHUe, YIIoBasg CKOPOCTh, YIVIOBO®

38613




OCHOBBI Me€XaHHKH.

yckopeHnue. 3aHsatue 1.2. JlnHaMyKa MaTepuajlbHOU TOUKHU, 3aKOHbI
Herotona. Cuiisl B MeXaHUKe: CUjla TPeHUs, CUJIa YIIPYTOCTU. 3aKOH
BCeMUPHOro TAroteHusi. HerHepryanbHble CUCTEMBI OTCUETa, CUJIbL
vHepuyd. 3aHsatve 1.3. UMnynbc cucTeMbl MareprasbHbIX TOUEK.
Pabora, KuHeTUYecKasi ¥ TIOTeHI[Ua/TbHask SHepTrUsl. 3aKOHbI COXPaHEHHUSI
UMNy/bca ¥ 3Hepruu. 3ansatye 1.4. JlIuHaMuyKa MocTynaTeibHOrO U
BpalLjaTe/IbHOTO ABWKeHus TBepaoro Tena. 3anarue 1.5. Tect Nel o
TeMe «PH3nUecKrie 0CHOBBI MEXaHUKW».

3ansTre 2.1. YpaBHeHHe COCTOSIHUS W/eaTbHOIO ra3a — ypaBHeHUe
MeHnpeneeBa-Knamnelipona. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO—
KUHeTUuYeCKoU Teopud. MoneKy/nIsspHO-KUHeTUYe CKUM CMBIC/T [IaB/IeHHUs

Pazgen 2.
Moexymspras U TeMneparypsl. 3aHaTue 2.2. Pacripesenenre MakcBesia MOEKyJ rasa
2 P o ckopoctsiM. CpefiHHe CKOPOCTU MoJieKys. Pacripesenenue bonbiiMana| 8
MOJIeKyJl B CUJIOBOM TOTeHLa/IbHOM rosie. BapomeTpuueckast popmysa.
TepMOJMHaMUKa.
3ansTue 2.3. ITepBoe u BTOpoe Hauasa TepMoAauHaMuku. KIT/]
LUK/IAUeCKUX NporeccoB. JHTponus. 3austue 2.4. Tect Ne2 1o Teme
«MonekysnsipHasi GU3UKa U TEPMOJUHAMUKA.
Bcero 3a 2 cemecTp 17
3ansitie 3.1. 3akoH Kynona. PacueT HanpsbkeHHOCTeH
3/1eKTPOCTaTHYeCKUX To7Iel U CHJ B3aUMO/IeHCTBUS B BaKyyMe.
[MpuHuun cynepno3suiuuy. 3ansitye 3.2. Teopema "aycca /7151 BeKTOpa
3 Pazpen 3. HaIIpSUKEHHOCTH 371eKTPOCTAaTUUeCKOro 101 B Bakyyme. IloteHnman 8
DNeKTpUUYeCTBO. 3/IeKTPOCTaTUUeCKOTO T0JIsl, CBSI3b MEXXAY HalpsyKEHHOCTHIO U
noTeHuanoM. 3anarue 3.3. KoHzeHcaTopbl. DHeprus 3/1eKTpuyeCcKoro
oJIst. DJIeKTPUUeCKOe T10/1e B JusjieKTpuKax. 3aHsaTtue 3.4. Tect Ne3 1o
TeMe «3IMeKTpoCTaTUKa».
3ausrtue 4.1. 3akoH buo-Casapa-J/laruiaca B Bakyyme. [IpuHimn
Cyrepriosuiuy. Pacuer MarHUTHON UHAYKLAA AJIS1 pa3/IMUHBIX
KOH(purypaiuii TokoB. TeopeMa 0 I[UPKY/ISLIUA BeKTOPa MarHUTHOMN
uHAyKUWY. 3aHstre 4.2. Cuna Amnepa. PaboTa npu JBKeHHUH
Pazpen 4. IPOBOJHKKA C TOKOM B MarHuTHOM I1ose. Cuna Jlopenua. [IsrwkeHue
4  |MarseTtusm. 3apsDKeHHOM YaCTHULbI B OAHOPOAHOM MarHUTHOM Tiojie. 3aHsitue 4.3. 7
OneKTpoMarHeTu3M. MarHuTHbIN TOTOK. D/IeKTPOMarHUTHast MHAYKLYA. 3apsf,
TIPOTeKaloLLMii B IPOBOJHUKE MPU BO3HUKHOBeHUH D] C MHAYKLMN.
SIBneHne caMOWHAYKLIMH, TOKU MPU 3aMbIKaHUX M pa3MbIKaHUU LIeTTH.
DHeprusi MarHuTHOro noJisi. 3anstue 4.4. Tect Ne 3 o Teme
«DJTeKTPOMAarHeTU3mM».
Paszien 5. Gusmka 3anstue 5.1. CBob0HbIe, 3aTyXaroII1e U BEIHYXK/[eHHbIe
5 I — rapMoHUYeckue Kosebauust. Popma NpoBe/IeHNs 3aHATHS - PellleHre 2
3a/lau B KOHTAKTe CTYJEHTOB C [pernojaBaresieM.
Bcero 3a 3 cemectp 17
Bcero 3a 4 cemectp 0
3.3. JTaGopaTopHBIi NPAKTHKYM
Homep n O6bem,
Ne HaNMeHOBaHue
Tema /1a00paTOPHOro NMPaKTHKyMa aya.
n/n pasjena
AVICIUILTUHBI uacos
1 |Pa3gen 1. AynuTopHBbIe Yachkl OTBefleHbl Ha cgauy JJomamHero 3aganus Nel, 11
dusuueckue BLITOJTHEHUE U CZjady OTUYEeTOB IO BBOAHOM 1abopaTopHOii paboTe.

OCHOBBI M€XdHHKH.

CTyZeHThI BBITIONHSIOT 3 Pa0OTHI U3 TIepeurcIeHHBIX (BK/IIOUast
BBO,[[HYI-O) B COOTBETCTBUU C UHAUBUAYA/IbBHBIM Fpafbl/IKOM BBITIO/THEHUSA
J1abopaTopHBIX paboT B 1a00paTOPHUK MEXAaHUKH U MOJIEKY/ISIPHOM
¢usuku. JTabopatopHast pabota Nel.BBogHas1, MI3MepeHHe YCKOPEHUS
TIPY PaBHOYCKOpPeHHOM /IBI>KeHnH JlabopartopHast pabora Ne2./3yuenue
PaBHOYCKOPEHHOTO [IBIKeHHs Ha MallnHe ATByza JlabopatopHast
pabora Ne3.Ormpezenenue kKo3pQULiieHTa TPeHHUs KaueHUst
JTaboparopHast paboTa Ned.VcciiefoBaHue [IeHTPaIbHOTO yAapa 1apoB
JlabopatopHas paboTa Ne5.0mnpeeneHre yCKOpeHus CBOOOHOIOo
Ta/IeHust TIPY TTOMOIL[ MaTeMaTHYeCcKoro ¥ 060pOTHOTO MasiTHUKOB
JIaboparopHast pabora Ne6.VccneoBaHye JMHAMUKY BpalljaTeIbHOTO
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Pazgen 2.
MonekynspHas
¢hu3vka u
TepMOJMHaAMUKa.

JIBUKeHUs1 TBep/ioro Tesa - Obepbek JTabopatopHas paborta
Ne7.0mpesiesieHe MOMeHTa UHePLMU MassTHUKA MakcBesuia
JlabopatopHasi paboTa Ne8.OmipesiesieHrie MOMEHTa UHEPIIUM TBEP/BIX
TeJI C IOMOLIBI0 KPYTU/IbHBIX KosleOanuii JlaboparopHasi paboTa
Ne9.OmnpefiesieHre CKOPOCTA MOHTa)KHOT'O TTaTPOHA C TTOMOLLIbIO
0a//IMCTUUECKOTO KPYTU/IBHOIO MasiTHUKA JIabopaTtopHasi paborta
Ne10.0OnpegeneHvie MOAY/S KPyUYeHHUsI HUTH U MOMEHTa UHEpPLIUK
CHCTeM, COBepILaolieli KpyTUIbHbIe KosiebaHusl.

AyauTopHbIe Yackl OTBe/leHbl Ha cjauy JloMaliHero 3ajaHusi Ne2.
CTyaeHThI BRITIOMHSIOT 1 paboTy U3 Tepeurc/IeHHBIX B COOTBETCTBHU C
VH/IUBU/Tya/IbHBIM TPa(UKOM BBINOJHEHUS 1ab0paTOpHBIX pPaboT B
nabopaTopyy MeXaHUKU U MOJIEKY/ISIpHO (u3uky. JTabopaTtopHast
pabora Nel. OmnpenesieHre YHUBEPCA/ILHOM Ta30BOM TTOCTOSTHHOM
MeTo/IOM OTKauku. JlabopaTtopHast pabota Ne2. Ornipesiesienrie
otHoueHus (Cp/ Cv) MeTOZIOM 3BYKOBBIX CTOSIUMX BOJIH. JlTabopaTopHast
pabora Ne3. Omnpegenenue otHouieHust (Cp/ Cv) metozom KiiemaHa u
Ie3opma. JTaboparopHast pabora Ned. Oripesiesienre otHotenusi (Cp/
Cv) metozom Knemana u [le3opma c riomoribio ycraHoBku PITT1-6H.
JlaboparopHast paboTa Ne5. M3ydyeHue TernaoBbIX MalllMH Ha MIpUMepe
neurarenst Ctupnunara. JlaboparopHas pabora Ne 6. OnipeseneHue

k03 duienTa BI3KOCTH XHUIKOCTH. JTabopaTopHast paboTa Ne7.
Onpepenenvie ko3¢ uUIFeHTa BI3KOCTH BO34yXa KalTWIISIPHBIM
MeTozioM. JTabopaTtopHasi paboTa Ne8. OnpeiesieHre TeTIOMPOBOAHOCTH
BO37yXa.

Bcero 3a 2 cemecTp

17

Pasgen 3.
DJIeKTpUYeCTBO.

AynuTopHbIe yackl OTBeJieHbI Ha ciauy JomartiHero 3aganHust Nel
BBITIO/THEHHE U C/lauy OTUETOB 110 BBOJHOI JlabopaTopHoi pabore (
Paborta c 3/1eKTpor3MepUTeIbHBIMU MTPUOOPaMHK) U TIO IBYM
nabopaTopHbIM paboTaM U3 MePEUNCIEHHBIX B COOTBETCTBHU C
VH/IMBU/Iya/IbHBIM TPa(UKOM BBINOJHEHHS 1ab0paTopHBIX paboT B
nabopaTopyy 7eKTpUUeCcTBa U MarHetrsma: Vi3 jaboparopHoro
TIpakTUKyMa "DjieKTpruectBo" : JlaboparopHas pabora Nel. VzyueHue
3JIEKTPOCTaTUUECKOTO TIOJIst METOZIOM MoZieTupoBanusi JTaboparopHasi
pabora Ne2 .3akoHb! Kupxroda JlaboparopHast pabora Ne3.
WccnenoBanue 3aBucumocTy nose3Hor MowHocTty, KIT/] nctounuka
TOKa M CW/Ibl TOKA B I1eMH Harpy3Ku JlaboparopHasi pabora Ned.
OrnipesiesieHe qU3/IeKTPUUECKUX MMPOHULIAEMOCTEH KUJKOCTel 1
TIO/ISIPU3YeMOCTH HETIONSIPHOW MOJIEeKY/TbI Pe30HaHCHBIM METOJ0M
JlabopatopHasi paboTa Ne5. Oripeie/ieHHe JUIEKTPHUUECKUX
TPOHUIIAeMOCTel XKUJKOCTeH U TIOSIPU3yeMOCTH HeTlo/ISIPHOM
MOJIEKY/Ibl pe30HaHCHBIM MeTozioM JlabopaTtopHasi pabota Ne6.
W3yueHne CBOUCTB cerHeToaieKTprKa JlaboparopHas pabora Ne7.
V3yueHne BLIHY>KIEHHBIX KOjie0aHUl B KOyie0aTelbHOM KOHTYpe

Pasgen 4.
Maruetusm.
DJIEKTPOMarHeTUsM.

AynuTopHBIe Yackl OTBeZleHbl Ha cfady JlomanHero 3aganus Ne2
BBITIO/THEHHE U C/lauy OTYeTOB I10 OfIHOM /1abopaTtopHoi paboTe 13
TepevyrCcIeHHbIX B COOTBETCTBUM C UHAUBUyabHBIM rpa(rkoM
BBITIO/THEHUs! 1a00PaTOPHBIX PaboT B 1ab0paTOpUM 3/IeKTPUUECTBA U
MarHeTusma. M3 1abopaTtopHOro rnpakTukyma "O/IeKTpoMarHeTusm" :
JlabopatopHas pabota Nel. MI3MepeHre MarHUTHOTO I10/1s1 3eMJIH.
JIaboparopHast pabora Ne2. OripeiesieHre HaNPsHDKEHHOCTH MarHUTHOTO
TOJIs1 B TOUKaX OCH KPYroBOro Toka. JlaboparopHast pabora Ne3.
W3yueHre MarHUTHOTO T10JI51 COIEHON/jA C TIOMOLI[BIO IaTurKa XoJIa.
JlabopatopHas paboTa Ned. ViccnenoBaHue MeT/IM TUCTepe3nca
dheppomarHeTuka. JlaboparopHast pabora Ne5. OmpeziesieHre B3aUMHOM
WH/IYKTUBHOCTH JIBYX KOHTYPOB. JlTabopatopHas pabota Ne6. V3yueHue
SIB/IEHUS] B3aUMHOW MHAYKLIWU.

Pa3pen 5. ®usuvka
KOJIeOaHUH.,

AyuTopHBIe Yachkl OTBeJieHbl Ha TIOATOTOBKY K BBITIOJTHEHHUIO U Cauy
oTueTa 110 OfjHOI /1TabopaTopHOM paboTe U3 Mepeunc/IeHHbIX B
COOTBETCTBUH C WH/AWBUYaTbHBIM I'PayMKOM BBITIOTHEHUS
nabopaTopHbIX paboT B 1ab0OPaTOPUM 3/IEKTPUUECTBA U MarHeTusma. 13
sabopaTopHOro TpakTUKyMa "DnekTpudectBo': JlaboparopHast pabora
Ned. OmipefienieHre AU3IEKTPUUECKUX TTPOHUI[aeMOCTel KuaKocrel u
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TIOJISIPH3YeMOCTH HETIO/ISIPHOM MOJIEKYJIbl pe30HAaHCHBIM METO/IOM.
JTabopatopHasi pabota Ne7 V3yueHure BBIHY>K/IEHHBIX KOJIeOaHU B
KosiebaTeslbHOM KOHTYPe.

Bcero 3a 3 cemectp 17
Bcero 3a 4 cemectp 0
3.4. CamocrosiTennbHas padora crygenrta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3aaHus
n/n pasjena 4acoB
AUCLUIINHBI
1. BeironHeHWe BBOAHOM 1abopatopHoit paboTel. [ToAroToBKa K
sabopatopHeiM pabotam Nel u 2. 2. OopmieHre OTUETOB T10
Pasgen 1. naboparopHbeiM pabotam . 3. TToAroTOBKA K KOJVIOKBUYMY T10
1 |®usnueckue naboparopHbiM pabotam . 4. TToaroToBka kK Tectam Nel,2. 5. TToarotoBka| 36
OCHOBBI MEXaHUKH. |K MIPAKTUYECKUM 3aHATUAM 110 TemaM Nel, 2, 3 u 4. 6. BrinosiHeHne
[HomartHero 3aanus Nel (3agaum o MexaHuke). 7. [ToAroToBka K
JTMarHoCcTuueckum paboram Nel, 2.
1. BeInosiHeHWe BBOZHOM 1abopaTopHOii paboTsl. [ToAroToBKa K
Pasen 2 naboparopHeiM paboram Nel u 2. 2. OdopmieHHe 0TYETOB TI0
ACT 2. sabopatopHbeiM pabotam . 3. IToAroToBKa K KO/UVIOKBUYMY T10
MonekynapHas
2 busuKa 1 sabopatopHeiM paboram . 4. IToaroroBka K Tectam Nel,2. 5. TToarotoeka| 40
K TIPaKTUYeCKUM 3aHATUSAM 110 TeMaM Nel, 2, 3 u 4. 6. Boino/iHeHUe
TepMOAUHAMUKA.
Homarnero 3agaavst Nel (3aauu 1o MexaHuke). 7. [TogroToBka K
AuarHocTuyeckum paboram Nel, 2.
Bcero 3a 2 cemecTp 76
1. IToaroroBka K naboparopHeiM paboTtam Nel,2 2. OdopmieHne oTueTa
1o jlabopaTtopHoi pabore 3. TToArOTOBKA K KO/IJIOKBUYMY 110
3 Pazgen 3. sabopatopHeiM pabotam 4. ITogroroeka kK rectam Nel ,2 5. IToaroroBka 30
DJIeKTpUYeCTBO. K [IpaKTU4YeCKUM 3aHATUAM 110 TeMaM Nelu 2 6. BeinonHenue
Iomarnero 3azanus Nel. 7. TIoAroToBKa K JUarHOCTHUECKUM paboTam
Neo1,Ne2.
1. TTogroToBka K aboparopHoii pabote Ned. 2. OcopmieHre oT4yeTa Mo
naboparopHoti pabote . 3. TIoroTOBKa K KOJUIOKBUYMY T10
Pazpen 4. nabopatopHoii pabore. 4. [Toaroroeka K Tecty Ne3 5. [ToaroroBka k
4  |MarHeTusM. MpaKTUUeCKUM 3aHATHSAM T10 TeMaM Ne7, 8 (3/1eKTpocTarrka) 6. 36
OnekrpoMarHeTu3sM.| [1oAroToBKa K MPaKTUYeCKOMY 3aHATHIO 110 TeMe Ne9 (TI0CTOSTHHBIHN TOK)
7. BeinonHenue omaiiiHero 3aganusi Ne2. 8. [Toarotoeka K
JIMarHocTuyeckoi pabore Ne 3.
Paszen 5. OusmKa 1.TToaroToBKa K naboparopHoii pabore Ned. 2.0dopmieHre oTyeTa 1o
5 ACT . naboparopHoii pabote 3. TToAroToBKa K KOIJIOKBUYMY Ti0 labopatopHoit | 10
KoeOaH.
pabore.
Bcero 3a 3 cemecTp 76
Pazgen 6. 1. [ToBTOpEHHME JIEKLIMOHHOTO MaTepuasna no teMam "®Pu3nka
6 |BonHoBbIE koJiebanuit" u "BosHoBbIe niporjecckl. Ontuka'. 2. IToaroToBka K Tectam| 38
npouecchl. OnTukKa. |1 u 2.
Pazgen 7. "
1. IToBTOpEHME NEKLIMOHHOIO MaTepuasa 1o TeMaM paszena "KsaHToBas
KBaHToBas pusmka. o o "
7 ., |br3uKa. DneMeHThI aTOMHOM U sifiepHOl ¢pu3ukn” 2. IloarotoBka K 36
D/eMeHThl aTOMHOM
o Tecty Ne 3
U siiepHOU (PU3UKU.
Bcero 3a 4 cemectp 74
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
12/3/4 5 6|78 9 10/11|12(13(14 15 16| 17
OrTu. 1o JIP, 13, Otu. o JIP, 13, Otu. o JIP,
2 Tect AP Tect AP Tect AP
Ortu. o JIP, A3, Otu. no JIP, A3, Otu. no JIP,
3 Tect AP Tect AP Tect AP
4 Tecr JTP Tect JIP Tect JIP T;g)

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocThueckasi paboTa;

Ortu. o JIP — otuet 1o JIP;

Tect — TecT;

3 — momaiirHee 3a/1aHue;

. 3au. — auddepeHIPOBAHHBIHN 3a4erT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocThyeckas pabora;
e oruet 1o JIP;
* TeECT;
e JOMalllHee 3aJaHue.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:
e 3K3aMeH;
e muddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

. . Mexanvka u MonekyssipHast pusvika. CIT6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2012, 351. pec.

. . Cniektpsl atoma. Teopus Bopa. CIT6.FT'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2006, 959 3k3.

. . Onekrpomarnetusm. CI16.BT'TY "BOEHMEX" um. 1. @. YctuHoBa, 2006, 543 3k3.

. A.T. Yepros, A. A. BopoObéB. . 3agiaunuk 1o ¢usrke. M.: ®UIMATJINT, 2003, 108 3k3.

. B. M. fIBopckuit, A. A. TTuHckuii. OcHOBBI hu3uku. T. 2 DeKTpOJUHAMUKA; KojeOaHMsI U BOJTHBI;
OCHOBBI KBAHTOBOU (DM3UKH aTOMOB, MOJIEKY/T U TBEPABIX TeJT; (DU3MKA sifipa U 3/IeMeHTapHbIX YaCTHII.
BI'TY "BOEHMEX" um. I. ®. YctuHosa, 1972, 31 3k3.

6. B. B. JlentoBckuii, C. JI. CmekasoB. . BosHoBast 1 kBaHToBast ontika. CI16.5T'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2011, 311. pec.

7. B. B. JlentoBckuii, C. JI. CMmekasioB. . BonHoBas 1 kBaHToBas onTuka. CI16.BT'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2011, 276 9K3.

8. B. C. BonbkeniuTelid. . COOpHUK 3a7au 110 061jeMy Kypcy ¢usuku. CI16.: K. mup, 2004, 349 3k3.

9. [1. B. Cuyxun. O6mmii kypc ¢pusuku. T. I TepmoprHamMuKa 1 MosieKy/sipHas ¢usrka. BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2005, 174 3k3.

10. . B. CuByxuH. O61umii Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®@. YctuHoRa, , 138

9K3.

11. [. O. benosa, JI. U1. Bacuneera, O. C. Komapoga. . MosiekynspHas ¢usvka. CankT-IletepOypr: M3a-Bo

BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2023, 150 3k3.
12. 1. JI. ®énopos, FO. H. Jla3zapeBa, B. I. CpeguH. . ®usnka. KBanroBas ontuka. CI16.: 3a-8o BI'TY
"BOEHMEX" um. II. ®@. YctuHoBa, 2023, 26 3k3.

13. . JI. ®énopos, FO. H. Jlazapera, B. I. Cpeaun. . ®usnka. Mexanuka. CI16.6I'TY "BOEHMEX" um. [I.

®. YctuHoBa, 2016, 116 sk3.

14. . JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®usuka. Inekrpuuectso. CI16.BT'TY "BOEHMEX"

uMm. [1. ®. YcruHoBa, 2018, 128 3ks.

15. . JI. ®énopos, FO. H. Jla3zapesa, B. I. CpeguH. . ®usnka. Maruetusm. CII6.BI'TY "BOEHMEX" um.

L. ®. YcruHoBa, 2019, 222 3k3.
16. [1. JI. ®énopos, FO. H. Jlazapera, B. I'. CpexguH. . ®usuka. Boanel. CII6.6I'TY "BOEHMEX" um. [I. ®.
YctunHoga, 2021, 122 3K3.

17. . FO. Meanog, T. H. Kussesa, FO. H. JIazapesa. . BBeieHue B MaTeMaTHUeCKYH0 00pabOTKy pe3y/IbTaToB

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

18. [I. FO. MBaHoB, 0. H. Jla3apeBa. . Matemarrueckasi 06paboTKa pe3y/ibTaToB M3MepeHHi B IpUMepax.

CII6.FI'TY "BOEHMEX" um. /. @. YctuHOBa, 2019, 247 3K3.

19. E. T". BopoguHa. . ®u3uka. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 280 3k3.

20. E. I. BopoxuHa. . @opmupoBaHre ¢pusnueckoid KapTuHbl Mupa. Mocksa: Hbpa-UnkeHepus, 2024, 571.

pec.

21. E. T. bopoauHa. . D/1eMeHTbI TEOPHUH T10JIS1 B 37IEKTPOCTATHKe U 37ekTpoMarnetusme. CI16. BT TY

"BOEHMEX" um. [I. @. YctuHoBa, 2014, 477 5K3.

22. E. I. bopozyHa. . Dy1eMeHThI pesIITUBUCTCKOM MeXaHUKHU U KocMostoruu. Crapsiii Ockon: THT, 2023, 100

9K3.
23. E. I. bopoxuHa. . [IpumMeHeHre TeopuH M0JIsl B 37IeKTPOCTaTUKe U 37ieKTpoMarHetusme. Mocksa: Hdpa-
Wuxenepust, 2024, s51. pec.

24. E. T. bopoguHa, A. H. CtapyxuH. . Kosnebanus v BosiHbl. CIT0.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2011, 426 3K3.

25. E. T BopoauHa, B. B. JlenToBcKHi. . OCHOBBI KBaHTOBOH 371eKTpoHUKH. CI16.BT'TY "BOEHMEX" um.
. ®. YcruHoBa, 2017, 353 3k3.

26. E. I. bopoauHa, JI. Y. Bacunbera, JI. B. Koroga. . Dnekrpomartetusm. CII6.: M3a-8o BI'TY
"BOEHMEX" um. . ®. YctuHoga, 2023, 92 3k3.

27. 1. B. CagenbeB. Kypc o6uiei pusvku. T. 1 Mexanvka. MosnekynspHas ¢usvka. BI'TY "BOEHMEX"

uM. 1. @. YctuHoBa, 2007, 291 3K3.

28. 1. B. CaBenbes. . Kypc o6meii pusvku. B 3 Tomax. CankT-ITetepOypr: Jlanb, 2023, a1. pec.

29. . B. CagesibeB. Kypc o6imeii pusvku. T. 2 DinekTpuuectBo U MarHetsMm. BomHel. Ontrka. CI16.BI'TY

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

30. U. E. Upogos. Dnekrpomardetu3M. OcHOBHBIe 3aKOHBL. M.: BUHOM. Jlabopatopwust 3Hanuii, 2006, 10

9K3.

31. W. E. Upopos. . 3apauu mo obimelt pusvke. CaHkT-ITetepOypr: Jlanb, 2022, 3/1. pec.

32. . E. Upopos. . 3apauu no obreit ¢pusvke. CII6.: Jlanb, 2007, 683 3Kk3.
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33. JI. 1. BacunseBa, H. A. MBanoBa, FO. H. JlazapeBa. . CTatuctuueckue pacripeiesieHus: B PU3mKe.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2015, 254 5k3.

34. MexaHuka u MonekynsipHas ¢usuka. CII6.6I'TY "BOEHMEX" um. [1. ®. Yctunosa, 2004, 1. pec.

35. H. A. BaHoBa, O. C. Komapoga, T. H. KusizeBa. . Mexanuka. CaHkr-ITetepOypr: 13a-so BI'TY
"BOEHMEX" um. [I. ®. YcTuHoBa, 2023, 146 3Kk3.

36. C. I. KanamHukog. . DnekrpuuectBo. M.: ®DU3MATIINT, 2004, 200 k3.

37. T. 1. Tpodumoga. . Kypc dusuku. M.: Akagemusi, 2008, 49 3k3.

38. 10. H. [Iy6nwuiies. . Konebanus u BomHel. CI106.: JTanb, 2011, 7 9K3.

39. 10. H. JlazapeBa, B. A. XXurynuH, [I. B. Bunorpazackuii. . Onekrpuuectso. CI16.: M3a-8o BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2023, 122 3Kk3.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIUHE:

1. E. I. bopoauHa. . [IpiMeHeHMe TeOpUH TT0JIs B 3/IEKTPOCTATHKe U d/leKTpoMarHetusme. Mocksa: MHbpa-
Nuxenepus, 2024, 1 3k3.

2. E.T. bopopuHa. . @opmupoBanue ¢pusnueckoil KapTuHbl Mupa. Mocksa: Hdpa-Umwkenepus, 2024, 1
9K3.

3. U. B. CaBenbes. Kypc obrmme#i ¢pusuku. Ka. 4 Bonsel, Ontuka. BI'TY "BOEHMEX" um. 1. ®. YcTHHOB,,
2006, 1 3k3.

4. W. E. Upogos. KeanToBas ¢u3nka. OcHoBHbIe 3akoHbl. M.: BUHOM. JIabopatopust 3HaHuid, 2007, 3 3K3.

5. JI. 3. Pymmmckuii. . Marematrdeckasi 00paboTka pe3ysbTaToB 3KcriepuMenTa. M.: Hayka. I'1. pef. ¢us.-
Mart. 1uT., 1971, 3 3K3.

5.3. [lepuoguueckue U3gaHusi:

1. Bricitiee obpa3soBanue B Poccuu;

2. EcTecTBeHHbIe U TeXHUUYECKHEe HayKU;

3. NHdopmaliioHHO-U3MepuTe/IbHbIe U YTIPAB/ISIOIIe CUCTEMBI;

4. HayuHo-MeToauuecKuii )xypHas «VHbopmaTH3aiusi 00pa3oBaHUs U HAyKU».

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1s1
OCBOEHUS JUCLUIIIUHBI, 31€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://e.lanbook.com/ — OBC Jlanb; https://urait.ru/ — I'maBHasi — Obpa3oBaresibHast atdopma
FOpaiir. [lns By30B U ccy30B.; http://www.tnt-ebook.ru/ — TNT-EBOOK - 3nekTpoHHO-0ub/mmoTeuHast
cucrema; https://ibooks.ru/ — DBC AHOYKC.py - 3T0 OOMBIION BEIOOD aKTya/lbHOM TUTEPaTyphl s
Balleli OMO/IMOTEKH B 37IeKTpOHHOM BHzie; http://library.voenmeh.ru/jirbis2/index.php?
option=com_irbis&view=irbis&Itemid=474 — BubaxoTeuHo-u3gareabckuit entp BI'TY "BOEHMEX"
uM. [1.®. YcrrHoBa; — PyHpameHTanbHas 6ubmioreka BI' TY « BOEHMEX» um. [].®. YcTrHOBa.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaseHast 3ekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siektpoHHast 6ubnmoreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas bubmoreka Poccuiickoro dhoHga
dbyHIaMeHTabHBIX UCC/IeI0BaHHI.

VHdopmMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texskcnept — MH(bOpMaLMOHHBIN OPTal TEXHAYECKOT0 peryaupoBaHusi: HopMel, mpaBu/a, cTaHAapThl
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- nHbOpMaloHHbBIN TTOpTasl ITpaBoBoi WHGOpMaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:;
He Tpebyercsl.

5.6. ndopmalioHHbIe TeXHOJIOTUH:

B3anMo/ieiicTBUe ¢ 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 71ab0paToOpHBIX paboT 1o "O/eKTpUIeCcTBO U MarHeTH3M".

6.4. IIpouee:
1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;

2. pabourie MecTa CTy/IeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Ii71st pabOTHI B 3/1IEKTPOHHOM 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
MOATOTOBKM 110 HaripasyieHuto 24.03.01 PakemHble KoMNaeKCbl U KOCMOHA8mMukd. JIMCLUII/IMHA peanu3yeTcsl Ha
tdakyneTeTe b Ba3oBoe umkeHepHoe obpazoBanue BI'TY "BOEHMEX" um. .®. YcruHora Kadenpoit B2
®u3uKa U XUMUSL.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAyUHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUS B TPOdeCcCUOHATBHON
ZlesiTeJIbHOCTH.

Copiep>KaHue JUCLIMIIIHBI OXBaThIBaeT KPyT BOIPOCOB, CBSI3aHHBIX C M3ydeHHeM (yH/aMeHTalbHbIX TIOHSATHH,
3aKOHOB U TEOPWM KJIAaCCHMYeCKOH M COBPeMEeHHON (M3VKU 10 OCHOBHBIM pasfienam: (u3nvecKre OCHOBBI
MeXaHHKH, 37IeKTPUUeCTBa U MarHeTH3Ma, /1eKTPOJMHAMUKY, (pH3MKK KoieOaHWH M BOJIH, ONITHKH, KBAHTOBOM
(U3MKH, aTOMHOM U silepHON (U3UKU.

[TporpamMmoii JUCIUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIVie BUABI KOHTPOJIA:

TeKylui KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbBIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
e oruet 1o JIP;
e TECT;
e JIOMalllHee 3aJjaHue.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e 3K3aMeH;
e 1uddepeHIMPOBAHHBIN 3aYerT.

OO6m1as TPyAOEMKOCTh OCBOEHHSI AMCHMIUIMHBI coctaBaseT 11 3.e,, 396 u. TIporpamMmoi JUCIIUTTHHEI

Mpe/[yCMOTpPeHBI JIeKIIMOHHbIe 3aHsaThs (102 u.), mpaktrueckue 3aHATHsA (34 4.), 1a00paTOpHBIN MPAKTUKYM
(34 u.), camocTosiTeNbHAs paboTa cTyzeHTa (226 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

DPU3UKA

Tpyn0eMKOCTb OCBOEHUS JUCLIMILIMHEI cocTaBgeT 396 u., u3 Hux 170 4. ayJUTOPHBIX 3aHATUH, U 226

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.

IMoaroToBka K abopatopHbiM paboram Nel u 2. 2.
OdopmieHre OTUETOB T10 /TabOpaTOpHLIM paboTam . 3.
IToAroToBKa K KOIJIOKBUYMY TI0 J1abOpaTopHbIM paboTam
. 4. ITogroroska k Tectam Nel,2. 5. [Toaroroska K
MpaKkTU4eCKUM 3aHATHAM 110 TemMaM Nel, 2, 3 u 4. 6.
Boinoninenue [JomaitiHero 3aganus Nel (3afauu o
MexaHuKe). 7. TToArOTOBKa K IMarHOCTHUECKUM paboTam
Nel, 2.

15

TpyRoeMKOCTB,
HaumeHnoBaHue padoThI PexoMmeH/lyeMas 1nTeparypa wac
Pazgen 1. ®u3nuecKkue 0CHOBbI MEXaHHKH.
1. BrinosiHeHre BBOJHOM 1ab0paTopHO paboThI. A.T. Yepros, A. A. BopoObéB. . 36

3ajauHVK 110 Qusmke: M.:
OU3MATIINT, 2003 (1-3)

E. I. bBopoguHa. . ®rsuka:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2013 (1-3)

B. C. BonpkeHiureiiH. . COOpHUK
3a7iau 110 001eMy Kypcy QU3NKU:
CII6.: Ku. mup, 2004 (1-3)

H. A. NBaHoBa, O. C. Komapoga, T.
H. KusizeBa. . Mexanuka: CaHKT-
[MetepOypr: U3n-Bo BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2023 (1-10)

E. I'. bBopoguHa. . @opmMupoBaHue
(br3rueCcKOM KapTHHBI MUpa:
Mocksa: Undpa-UrkeHepus, 2024
1-7)

E.T. bBopoguna. . @opMupoBaHue
(u3ryeckoil KapTHHBI MUpa:
Mockga: Undpa-Nnxkenepus, 2024
(1-7)

. JI. ®énopos, FO. H. Jla3apesa,
B.T. CpenuH. . ®usuka.
Mexanuka: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (1-3)

. FO. Ueanog, 0. H. Jlazapesga. .
Maremartuueckast 00paboTKa
pe3y/abTaToOB U3MepeHul B
npumepax: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2019 (1-3)

. MexaHuKa 1 MoJieKy/sipHast
¢wusuka: CI16.6I'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2012 (1-3)
JI. 1. Bacunwera, H. A. VIBaHOBa,
1O. H. Jla3apeBa. . CratucTrueckue
pacripefiesieHust B (pu3Mke:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHOBa, 2015 (1-3)
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. FO. UBanos, T. H. Kussesa, FO.
H. Jla3apesa. . BeeseHuve B
MaremMaTrueckyro o6paboTKy
pe3yJIbTaToOB KCIIePUMeHTa:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2018 (1-3)
MexaHUKa U MOJIEKY/IsIpHast
¢wusuka: CI16.BI'TY "BOEHMEX"
uM. [1. @. YctunHosa, 2004 (1-3)
JI. 3. Pymuuckwuil. .
Marematrueckast 00paboTKa
pe3y/IbTaToB 3KCIepuMeHTa: M.:
Hayxa. I'n. pea. ¢us.-mart. .,
1971 (1-3)

E. T bopoguHa. . DneMeHThI
PeNSITUBUCTCKON MeXaHWKU U
kocmonorun: Crapeiit Ockon: THT,
2023 (1-6)

. B. CuByxuH. O6111ii Kypc
¢usuku. T. 1 Mexanuka: BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
(1-3)

. B. CuByxun. O01Wmii Kypc
¢usuku. T. I TepmoguHaMHKa U
MoJiekynsipHast ¢rsuka: BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,

2005 (1-3)
Wrtoro no pasgeny 1 36
Pazpen 2. Moneky/isipHasa ¢pu3UKa U TepMOJUHAMHUKA.
W. E. Upogos. . 3ajauu o obiijeit
¢usuke: CII06.: Jlanb, 2007 (1-3)
N. B. CaBenbeB. Kypc o6mieit
1. BeIno/iHeHHe BBOAHOM /1ab0paTOpHOM PabOThI. ¢usuku. T. 1 MexaHuka.
IToaroroBka K jaboparopHeiM paboram Nel u 2. 2. MonekynsipHas ¢usuka: BI'TY
Odopmenrie oTueToB 1o maboparopHeiM pabotam . 3. ["BOEHMEX" um. [. ®. YcTHHOBS,
IToAroTOBKA K KOJUVIOKBUYMY 10 J1aDOpaTOpHLIM paboTam 2007 (1-3)
. 4. TTogroroBka k Tectam Nel,2. 5. [ToarotoBka K W. B. Cagenbes. . Kypc obieit 40
MpaKkTUUeCKUM 3aHATHsAM 1o TeMaM Nel, 2, 3 u 4. 6. ¢u3uku. B 3 Tomax: CaHKT-
BrinosiHenue [JomaiirHero 3aganust Nel (3afauu o ITeTepOypr: Jlanb, 2023 (1-3)
MexaHuke). 7. TToAroroeka K guarHoctuueckum paboram | 1. 1. Benoga, JI. Y. Bacumbesa, O.
Nel, 2. C. Komaposa. . MonekysipHast
¢usuka: CaHkt-TTetepOypr: 1U3a-Bo
BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2023 (1-8)
Wroro no pa3geny 2 40
Pa3pen 3. J1eKTpHU4ecTBoO.
1. TTogroroeka K jlabopaTopHbeIM paboram Nel,2 2. . JI. ®énopos, FO. H. Jla3apera, 30
OdopmiieHre oTuera 10 1aboparopHoii paboTe 3. B.T. Cpenun. . ®usMka.
IMToAroToBKa K KOIJIOKBUYMY TI0 J1abOpaTopHbIM paboTam OnekrpuuectBo: CI16.BITY
4. ITogroroBka K TectaMm Nel ,2 5. [Toaroroska K "BOEHMEX" nm. [I. ®. YcTHHOBS,
NpaKTU4eCKUM 3aHATUAM 110 TeMaM Nelu 2 6. 2018 (1-3)
BeinoniHenue [Jomainsero 3aganus Nel. 7. [Togroroeka K C. I KanamHukos. .
[UarHoCTUYeCKUM pabotam Nel,Ne2, DJIeKTprUUecTBO: M.:
OU3MATIINT, 2004 (1-3)
FO. H. Jla3apeBa, B. A. )KuBynuH,
[1. B. BuHorpagckuil. .
Onektpuuectro: CI16.: 34-B0
BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2023 (1-7)
E. I'. bBopoguHa. . [IpumeHeHue
TEOPUH TI0JIs B 37IEKTPOCTaTUKe U
J7eKTpomMarHeTusme: Mocksa:
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Nudpa-Unkenepus, 2024 (1-5)
E. T. Bopoguna. . IlpumeHeHue
TeOPHH MOJIS B IeKTPOCTaTUKe U
37eKTpomMarHeTrsmMe: Mockaa:
Nudpa-Umkenepus, 2024 (1-5)
E.T. bopoguHa, A. H. CTtapyxuH. .
Koneb6anus v Boubl: CI16.BTTY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2011 (1-3)

E. T. bopoguHa. . DneMeHThbI
TeOPUH TO0JIs B 27IeKTPOCTaTUKe U
snekTpomardetusme: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,

2014 (1-4)

Wrtoro no pa3zeny 3

30

Paspen 4. MarHeTusm. JjIeKTpPOMarHeTUsMm.

1. TTogroroeka K jlabopaTopHoi pabote Ne4. 2.
Odopmienue otueTa o gabopatopHoit pabore . 3.
ITozroToBKa K KOJUIOKBUYMY 10 1aDOpaTopHOii pabore.
4. TToproroeka K Tecty Ne3 5. ITogroroska k
MpaKkTUUeCKHUM 3aHATHSAM 1o TemMam Ne7, 8
(anexTpocraruka) 6. [ToAroToBKa K IpakTUieCKOMY
3aHATHIO TI0 TeMe Ne9 (TTOCTOSIHHBIN TOK) 7.
Brinonnenue lomaiiiHero 3aganusi Ne2. 8. IToaroroeka K
JMarHoCcTh4eckoit pabore Ne 3.

E. T Bopoguna, JI. 1. Bacunbesa,
JI. B. Kotosga. .
Onekrpomarnetusm: CII6.: V3a-Bo
BI'TY "BOEHMEX" nm. 1. ®@.
YctuHOBa, 2023 (1-6)

. JI. ®énopos, FO. H. Jla3apesa,
B.T. CpeguH. . ®usvka. BonHsr:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2021 (1-3)

. JI. ®énopos, FO. H. Jla3apeBa,
B. T. CpeauH. . ®u3uka.
Marnetusm: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2019 (1-3)

. DnekrpoMaruetusm: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2006 (1-3)

36

Uroro no pa3peny 4

36

Paspnen 5. ®u3uKka Kojie0aHum.

1.IToaroToBKa K labopatopHoii pabote N4,
2.0dopmiienue otueTa 1o JaboparopHoii pabore 3.
IToaroToBKa K KOJUIOKBUYMY T10 JlabopaTopHOU pabore.

T. . Tpodumoga. . Kypc dusuku:
M.: Akagemusi, 2008 (1-3)

U. B. CagesnbeB. Kypc o6meit
¢usukn. K. 4 Bonsbl. OnTuka:
BI'TY "BOEHMEX" um. []. ®.

YctuHoBa, 2006 (1-3)

1O. H. Oy6Hues. . Konebanus u
BosiHbL: CII6.: JTanb, 2011 (1-3)
U. B. CagenbeB. Kypc o6meit
¢usuku. T. 2 DnekTpUUeCcTBO U
MarHetrsm. Bonsbl. OnTrka:
CII6.BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2007 (1-3)

B. M. fIBopckui, A. A. TTuHCKUIA.
OcHoss! ¢usvku. T. 2
OneKkTporHaMUKa; KosiebaHust U
BOJIHbI; OCHOBBI KBAHTOBOM (PH3UKU
aTOMOB, MOJIEKY/ U TBEPABIX TeJl;
(u3vKa sifipa U 3/1leMeHTapHbIX
vactuil: BI'TY "BOEHMEX" nm.
. ®@. YcruHoBa, 1972 (1-3)

10

Wroro no pasgeny 5

10

Pazpnen 6. BosiHOBBIE IT

porjeccbl. OnTHKa.

1. TToBTOpEHMe JIGKLIMOHHOIO MaTepyasa 110 TeMaMm
"®wu3uka kosnebanuit" u "BosHoBbIe miporjecchl. OnTHka'.
2. IToaroroBka K Tectam 1 u 2.

W. E. Npopos. . 3asauu o obiiel
¢usuke: Cankr-IletepOypr: JlaHb,
2022 (1-3)

17

. Cniektpsl atoMa. Teopust bopa:

38
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CII6.BI'TY "BOEHMEX" um. [I.

®. Yctunoga, 2006 (1-3)

B. B. JlentoBckuy, C. JI.
CwmekasioB. . BosiHOBas ¥ KBaHTOBast
orrruka: CIT6.BI'TY "BOEHMEX"

uM. 1. @. YctuHOoBa, 2011 (1-3)
. JI. ®énopos, FO. H. Jla3apesa,
B.T. CpenuH. . ®usuka. KsanTtosas
onruka: CII6.: 3a-8o BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2023 (1-3)

. E. ipogoB. DneKTpoMarHeTusm.

OcHoBHbIe 3ak0HBL: M.: BUHOM.
Jlaboparopus 3HaHui, 2006 (1-3)
N. E. pogos. KeanToBas usuka.
OcHoBHEbIe 3aKoHBI: M.: BUHOM.
Jlabopatopust 3HanMi, 2007 (1-3)
E. I Bopoauna, B. B. JIeHTOBCKMIA.
. OCHOBBI KBAaHTOBOU 3/1€KTPOHUKU:
CII6.BI'TY "BOEHMEX" um. [I.

®. YctuHoBa, 2017 (1-3)

Wrtoro o paspeny 6

38

Pa3zpen 7. KBanToBas (pu3uka. 31eMeHThbl aTOMHOM U AjepHON (PM3UKH.

E. I BopoguHa, B. B. JIeHTOBCKMIA.
. OCHOBBI KBAaHTOBOM 3/1EKTPOHUKU:
CII6.FI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2017 (1-3)

W. E. Upogos. . 3ajauu o obiiei
¢m3uke: Cankr-IletepOypr: JlaHb,
2022 (1-5)

N. E. pogoB. DneKTpoMarHeTrsm.
OcHoBHbIe 3aKoHBbI: M.: BUHOM.
Jlabopatopust 3HaHMiH, 2006 (1-3)
E.T. bopoguHa, A. H. CrapyxuH. .
Koneb6anus v Boubl: CI16.BTTY
"BOEHMEX" um. [I. ®. YcTHHOBa,

1. TloBTOpEHHME EKLIMOHHOTO MaTepuasa o TeMam 2011 (1-5)
pa3zena "KBaHToBas ¢r3uKa. JieMeHTbl aTOMHOMN U . Cnextpsl aTroma. Teopus bopa:
simepHo ¢u3uku” 2. TToaroroBka K Tecty Ne 3 CII6.BI'TY "BOEHMEX" um. [I.
®. YctrHOBa, 2006 (1-3)
W. E. Upogos. KeanTtoBas ¢usuka.
OcHoBHElIe 3aKoHBI: M.: BUHOM.
Jlaboparopwusi 3HaHuH, 2007 (1-7)
B. B. JlentoBckuy, C. JI.
CwMmekanos. . BosHOBast ¥ KBaHTOBast
orrruka: CIT6.BI'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2011 (1-3)
0. JI. ®énopos, 0. H. Jlasapesa,
B. T. Cpenun. . ®u3uka. KBaHntoBas
ontuka: CII6.: 3g-8o BI'TY
"BOEHMEX" um. [I. ®. YcTHUHOBa,
2023 (1-3)

36

Uroro no paspeny 7

36

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

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

Tect

KonTposib ocBoeHUst MaTepuasia paszena (Wid yacTu pasfiesia) MpoBoAUTCS B ¢popme TecTa. BapuaHThbl
TeCTOBBIX 3aZIaHHM I10 BCeM pa3jesiaM Kypca rnpezctasieHbl B Y MK gucturuiiael. TecTs! ipoBogsTcsa B DM1OC
Moodle BI'TY «BOEHMEX». Ka>kipIlii BapHaHT TecTa Cofep>KuT oT 6 10 10 3azaHuid, 3a7jaHust
COOTBETCTBYIOT TeMaM U3yuaeMoro paszesa Kypca.
TecT cunTaeTcsi CIAHHBIM, eC/T 00YUarOIIHICsA BhIOpasT MPaBU/IbHBINM BADUAHT OTBETa He MeHee, ueM B 60%
3a/IaHUM.
BapuaHThI TeCTOBBIX 3a/laHUM 10 BCeM pa3fiesiaM Kypca TpefictaBieHbl B YMK auctimriutel, a B SUOC
Moodle BI'TY «BOEHMEX» — TpeHHPOBOUHBIE BAPUAHTHI.

OTuet no JIP

OrtueT no ylaboparopHoii pabote (JIP) rpejcTap/isieTcsl B pYKOITMCHOM BH/le, Ha JIUCTax dopmara A4,
3aToJIHEeHHBIX C OfIHOM CcTOpPOoHBI. Co/iepyKaHue OTYeTa JJO/KHO COOTBETCTBOBATH 11ab/oHy oTdeTa JIP*.
JIP cuuTaeTcsi MPUHATOM, a CTYZEHT MOyYaeT 3a Hee OTMETKY «CAaHO», eC/Th
a) TIpu MpoBepKe oTyeTa JIP BHITIO/IHEHBI C/Ie/IyIOLIUe TPeOOBAHUS:
* 3aT0/THeHbI CBO/IHbIE TaO/IUIIBI C pe3y/bTaTaMyi U3MepEHHI;
* BBIMOJIHEH pacyeT 3HAUeHUH MCKOMBIX BEeIMUMH U UX TOTPEITHOCTEH; MPaBUIbHO TIPe/ICTaB/IeHbI
OKOHUaTe/IbHbIE Pe3y/IbTaThl;
* IOCTPOEHbLI HeOOXOMMbIe TPA(UKH B COOTBETCTBUU C TPeOOBAaHUSIMH, U3JIOXKEHHBIMU B METO[UUE CKUX
MoCOOMSIX K 1abopaTopHbIM paboTam (TpeboBaHMsI ITPoAy0/IMpoBaHkI B 1m1aboHe oTueTa JIP);
* IPOBE/IEH aHa/IU3 TIOTYUYEHHBIX Pe3y/IbTaToOB MyTeM CPAaBHEHUS UX C TEOPEeTUYeCKUMH 3HAUEHHSIMU;
* JIAHBI TTMCbMEHHBIE OTBEThI HA BCE KOHTPOJIbHBIE BOMPOCHI (KOHTPOJIbHBIE BOTIPOCHI TPUBE/IEHBI B
METOAMYEeCKUX YKa3aHUAX K KaXKI0H labopaTopHoi pabore).
0) ripu 3arrure JIP:
* CTyZeHT B (hopMe KpaTKOro COOOIIeH s U3/I0KU Pe3y/IbTaThl BEITIOMHEHHOU UM JIP;
* CTYJIEHT B yCTHOH (hopMe BepHO OTBETHIT Ha BCE BOTIPOCKHI, 3a/laHHbIe TIPeTio/laBaTesieM, U3 yuc/ia
KOHTPOJIbHBIX BOTIPOCOB, OTBETHI HA KOTOPLIE ZIaHbI B oTueTe 1o JIP.
Eciv He BBIMOHEHO XOTS OBl OHO U3 BhIIIIE YKa3aHHBIX TPeOOBAHUH K OTUETY WK JJaH HEBEPHBIN OTBET Ha
BOIPOC, TO OTYET MOJJIEXKUT ZI0pabOTKe WU CTYZEHTY PEKOMEH/IyeTCs U3yUUTh BOIIPOC, Ha KOTOPKIN OH
OTBETHUJI HEBEPHO.
*[1Tabson JIP pa3meitrien B SVIOC Moodle BI'TY «BOEHMEX» u B YMK AUCIUTIMHBL

JK3aMeH (cemecTp 2)
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J171st IpOMeXKyTOYHOM aTTeCTaliy, MPOBOAUMOI B opMe 3K3aMeHa, UCIIONb3YIOTCs OUIeTH C
3afaHusAMU. TUIbI 33laHuUi: 2 TeOpeTUUeCKUX BOIIPOCa U pacyeTHas 3ajava.
OtneHKa BBICTaB/IsIeTCS TIOC/e cobece0BaHusI CO CTYAEHTOM B COOTBETCTBHM CO C/IEYIOLIMMU KPUTEPUSIMHU:
* OLleHKa «OTJIMYHO» BBICTABJISIETCS], €C/T 00YUarOIMICs 1A TIOTHbIe, NCUEePIThIBAOLLe OTBETHI Ha BCe
TeopeTHueCcKye BOIPOCh! OKsieTa, TIOJHOCTBIO U BEPHO PEIL/I pAaCUeTHYIO 3a/jauy, MOXKeT OTBETUTD Ha
JIOTIO/IHNTe/IbHBIH BOIIPOC I10 TeMe Kypca.
* OLleHKa «XOPOILI0» BBICTAB/ISETCS, eC/IM 00yYaroIIMiiCs ITpe0CTaBH/I OTBETHI Ha BCe 3HaHUsI B OusieTe, HO
HMMe0TCs OIIMO0YHbIe PACCYKIEeHHs!.
* OL|eHKa «Y/|0B/IETBOPUTEILHO» BBICTAB/IAETCS, €C/IN 00yUaroLMiiCs BePHO Py 3a/jaqy WM TPefi0CTaBUII
OTBeThI TOJILKO Ha 2 TeopeTUYeCKUX BOIPOCa.
* OlLleHKa «HeY/|0B/IeTBOPUTE/IbHO» BLICTAB/ISI€TCsl, /Iy 00yyJaroluiics He TIpeJOCTaBUI OTBETOB Ha 3a/laHUs
Ounera.
BapuaHThI 5K3aMeHaIMOHHbIX OHM/IeTOB, a TAaK)Ke CIIMCOK TeOPeTHUYeCKHX BOMPOCOB K 9K3aMeHY IpeZiCTaBIeHbI
B YMK pucturiael, a B SVMOC Moodle BI'TY «k BOEHMEX» — TpeHHPOBOUHBIE BAPDUAHTHI.

JK3ameH (cemectp 3)

J171st IpOMe)KyTOYHOM aTTeCTaliy, MPOBOAUMOI B hopMe 3K3aMeHa, UCIIONb3YIOTCsl OUIeTh C
3afaHusAMU. TUIBI 33laHuUi: 2 TeOpeTHYeCKHUX BOIIPOCa U pacyeTHas 3ajiava.
OneHKa BBICTaB/IsITCS TIOC/Ie cobece0BaHusI CO CTYLEHTOM B COOTBETCTBHU CO C/IEYIOLIMMU KPUTEPUSMHU:
* OLleHKa «OTJIMUHO» BBICTABJISIETCS], €C/T 00YUaroIMiCs Aa TIOHbIe, NCUEePIThIBAIOLLe OTBETHI Ha BCe
TeopeTHUeCKHe BOIPOCH! OuieTa, TIOIHOCTBIO M BEPHO eI/ pacyeTHYIO 3a/lauy, MOXKeT OTBeTUTb Ha
JIOTIO/IHNTe/IbHBIH BOIIPOC I10 TeMe Kypca.
* OLleHKa «XOPOIII0» BBICTAB/ISIETCS, eC/IM 00yUaroIIuiics IpeloCTaBU/I OTBETHI Ha BCe 3HaHMs B OuseTe, HO
MIMEIOTCS OIIMOOUHbBIE PACCyKeHUsI.
* OLIeHKA «Y/|0BIeTBOPUTE/ILHO» BBICTAB/ISIETCSI, €C/TM 00YJaroI[|iiCsi BEPHO el 33/1auy WX MPeAoCTaBII
OTBeThI TOJILKO Ha 2 TeOpeTUYeCKUX BOIIPOCa.
* OLleHKa «Hey/I0B/IETBOPUTETIbLHO» BLICTABIISIETCS, /T 00yJaroIyiicst He MPeAoCTaBr/I OTBETOB Ha 3a/jaHus
Ounera.
BapuaHThI 5K3aMeHalMOHHbIX OHM/IETOB, a TaK)Ke CIIMCOK TeOPeTHUYeCKHX BOMPOCOB K 9K3aMeHY IpeZiCTaBIeHb
B YMK pucturiael, a B SVMOC Moodle BI'TY «k BOEHMEX» — TpeHHPOBOUYHBIE BAPDUAHTHI.

JuddepennupoBannbiii 3auet (cemectp 4)

7151 IpOMesKyTOUHOM aTTeCTal[iH, MPOBOANMOM B hopMe aviddepeHIIMPOBAHHOIO 3aUeTa,
WCTIOb3YeTCS UTOTOBBIN TeCT , coepskammuii ot 12 o 15 3aganmii. Tect npoBoautcsi B OMMOC Moodle BT'TY
«BOEHMEX».

TecT cunTaeTcsi CIAHHBIM, eC/T 00yUaroIHICs BhIOpasT MPaBU/IbHLIM BADUAHT OTBETAa He MeHee, ueM B 51%
3a/IaHUM.

KpuTepuu riepecueTa pe3y/ibTaToB TeCTa B OLI€HKY:

* 51 - 74% — 3auTeHO-y/J0B/I€TBOPUTEJILHO;

* 75 - 84% — 3auTeHO-X0pOIIIO;

* 85 - 100% — 3a4TeHO-OT/IMYHO.

BapuaHThI TeCTOBBIX 3a/laHuil ripeactapsiedsl B YMK auciuruiiiel, a B SMMIOC Moodle BI'TY « BOEHMEX»
— TPEHUPOBOYHBIE BAPUAHTHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Homarnee
3a/laHue,
1 9 Pa3pgen 1. ®usndeckue 0CHOBBI 76 | 40 | 20 1 9 36 20 Otuer o
MeXaHUKH.
JIP,
Tect
Homarunee
3a/laHue,
1 | o [Pasaen2 MonexysipHas 68 | 28 | 14| 6 | 8 | 40 | 20 |Oruermo
¢u3nka u TepmoagHAMHUKA. TP
Tect
Bcero 3a 2 cemecTp 144 | 68 | 34 17 17 76 40
Homarunee
3a/laHue,
2 3 |Pa3pen 3. DieKTpHUuecTBO. 60 | 30 | 14 8 8 30 15 OtueT 1o
JIP,
Tect
HomarHee
3a/1aHue,
o | 3 [Pasaend. Marnernsm. 60 | 24 | 12| 5 | 7 | 36 15 | Otuermo
JJ/IeKTPOMarHeTn3m. TP
Tect
2 | 3 |Pasgen5.dusukaxonebammii. | 24 | 14 | 8 | 4 | 2 | 10 | 10 OT‘J‘Ie; 1o
Bcero 3a 3 cemecTp 144 | 68 | 34 17 17 76 40
5 4 Pa3zpgesn 6. BosiHOBBIe npo1jecchl. s4 | 16 | 16 0 0 38 10 Tecr
Omnruka.
Pa3pen 7. KBanToBas ¢u3uka.
2 4 |JmeMeHTHI aTOMHOM U AfepHoit | 54 | 18 | 18 0 0 36 10 Tect
(i1)7 1637114,
Bcero 3a 4 cemecTp 108 | 34 | 34 0 0 74 20
Bcero no aucuruinae 396 | 170 | 102 | 34 34 226 100
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OneHouHble MaTepuaabl no gucuumiuie ®U3NKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00U euHyceHepHbie 3HaHUs, Memoobl

mamemamu4eckoeo aHaausa u MobeﬂupoeanI, meopemuuyeckozZo U 3KcnepumeHma/ibHo2o ucc1e008aHus @

npogeccuoHaabHoll dessmenbHOCMU

Ne 1

Ne 2

Ne 3

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MOC/1€40BATE€/IbHOCTD

ViccnenoBaHue CrieKTpOB MPOU3BOJUTCSI HA MOHOXpOMAamope - ONTUKO-MeXaHUueCKoM
npubope, NpeiHa3HAYeHHOM /i71s1 BBI/Ie/IeHHs Y3KUX WHTePBaJIOB JI/TMH BOJTH ONTHYECKOT0
(T. e. BUAMMOTO, MH(PAKPACHOTO WU/IX Y/IBTPa(r0IeTOBOr0) U3y UeHHS.

Busup okyssipa mprbopa HaBOJUTCS Ha UCC/IEAYEMYIO JIMHUIO CITEKTPaA C MTOMOII[bHO
n3MepuTebHOro 6apabaHa, Ha KOTOPOM HaHECEHbI [ieJieHusl B rpalycax. OTcuer
CUMTBIBAETCSI TIPOTHUB MH/IEKCA Ha yKa3aresie, KOTOPbIi CKOJIb3HUT 10 CIIMPaIbHON KaHaBKe
OapabaHa.

TakuM o6pa3om, /IS OTIpe/iesieH st IJTMH BOJTH CIIeKTpabHbBIX IUHUK He00X0[UMO,
MIpeX/ie BCETo, MPOrpa/[yupoBarth IKaay 6apabaHa MOBOPOTHOTO MeXaHW3Ma
MOHOXPOMATOpa B JyIMHAaX BOJIH, T.e. HAUTH 3aBUCUMOCTH | = f(A), Tie | - oTcueT Mo mikase.
I'pagyupoBKa OCyIeCTBIISETCS C TIOMOILI[LIO U3BECTHOTO JIMHEHYATOro CIIeKTpa IapoB

PTyTH.

YcTaHOBUTE MOC/IEI0BATETBHOCTD AeHCTBUH. 3aMUIIUTE MOC/IeI0BaTeIbHOCTD IU(MP CeBa
Harpago.

1. TIpocMOTpeThb BeCh CIEKTP OT KPacHOH /10 hro/IeToBOH (HeoOXoAUMO YOeauThes,
YTO BCe JIMHWU CIIeKTPa [JOCTYITHBI K N3MEPEHHUI0).

2. YCTaHOBUTH Ha peJibC PTYTHYIO JIaMITy U BK/IHOUUTH eé.

3. BktounTs 610K MUTaHUSI MOHOXPOMAaTopa

4. Tlo JaHHBIM TAOJHIIBI TIOCTPOUTh IPaZlyupOBOUHbIM rpaduk | = f(A) Ha
MH/IJTMMETPOBOM Oymare..

5. HacTpouTs IMpUHY 11le/ld MOHOXpOMaTopa (IIpy LLIMPOKOM PacKpbITUH IL{e/Id TPU
CHHHe JIMHUY PTYTHU HaO/MIOZIAar0TCsl KaK 0JjHa)

6. Bpaijasi 6apabaH B 0JHOM HarpaBlIe€HUH, COBMEIIATh BU3UP OKYJIsipa CO BCEMH
JIMHUSIMU CTIEKTPAa PTYTH (HaunHasi ¢ (UOIeTOBOM JIMHUM), AJTMHA BOJIHBI KOTOPBIX
yKa3aHa B rpusaraeMoii Tabnmiie. CHATBIE OTCUETHI 3aHEeCTH B Ty Ke Tabiuiy
COOTBETCTBEHHO.

7. BBIK/IFOUUTH PTYTHYIO JIaMILy

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAHHKIN OTBET
3aBUCHUMOCTb /IaB/IeHUs Ta3a 0T 00beMa BhIpakaeTcst hopmysnoit p=1,5V. Uemy paBHa paborta,

coBepinaemasi 1 MoJieM rasa npu yBeJrueHHH ero oobema B 2 pasa? IlepBoHauasibHBIH 00beM V=1m3.

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET

CunoBble MTMHUY OFHOPOJHOTO 37IeKTPOCTaTUUeCKOTo T0JIsl HarpskeHHOCThIo E coHarpaB/ieHbI C 0CbO
Y nmekapToBOl cHCTeMbI KOOPJUHAT. YeMy paBHa paboTa ToJIsi TI0 ePEHOCY OTPUIIATETLHOTO TOUEUHOTO

3aps/ia —q U3 TOYKH C KoopAuHaTam (x1,y1) B TOUKy ¢ KoopAuHaTaMmu (x2,y2)? (x2 > x1, y2 > y1).
ITpencraBuTh 060CHOBAHHBIN Pa3BEPHYTHIN OTBET.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE

B Tabnuie npescTaBieHbl TeOpeMbI 31eKTPOMarHUTHOTO 1107151, K KaXkoii 1o3uLum 13 jieBoro cTosidua

HO,E[6epI/ITe COOTBETCTBYHIOLLYIO IMO3UIJHUIO M3 ITPABOI'0 CTOJI6L[(:1.

Teopema I'aycca
1 j{; (§ d §) -0 A A1 BeKTopa

3/IeKTpHUUeCcKoi
VUHAYKLUN

2 b Teopema o
— ap LUPKY/IALIAK
J-J'dS = J-E‘-'ﬂ’r BEKTOpa
HarpsKeHHOCTH
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3JIEKTPpHUYeCKOTO
T10J14

Teopema I'aycca
. [/1s1 BEKTOpa
3 J-{D, dS) = J-pdl’ B vHayKImn
MarHuTHOTO
ons

4 % {E, a}) -0 r YpaBHeHUue

HeNpepbIBHOCTH

Teopema o
LIUPKY/ISL{UU
BeKTopa
HarpsDKeHHOCTH
MarHuTHOIO
0JIS

5 A

Ne 5 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CooTHecuTe GOPMY/IBI U3 JIEBOTO CTO/IOIIA C COOTBETCTBYIOIel paboTol U3 MpaBoro CTo/oIa.

pabora
3/IeKTPHUYECKOTO
«muzz lez T0JISL TI0
1 — A nepeMeIleHHI0

2 2

TIO/TIO>KUTEJIBHOT'O
3apsza

paboTa cusb

2 qle1— @2) B . vectn

pabota

3 I (P2-P1) B paBHogelicTBytOLIei
CHJTBI
paboTa BHelTHeH

4 mg (h2-h1) I' cusbl B TI0J1€ CHIBI
mpkectn (h2 > hl)

paboTa MarHUTHOTO
T0JIs1 TI0
5 /I mepemelrieH1io

KOHTYpPa C TOKOM

Ne 6 TIpouuTaiiTe TeKCT, BEIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa
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Koseco Bparmaercst Tak, Kak yka3aHo 6esoii crpenkoid. K 0607y Koneca npuo)keHa CHna,
HaripaB/ieHHas TI0 KacaTte/IbHOW. BeKTop yI/IoBOi CKOpPOCTH Harpas/ieH

1-1
2-2
3-3
4-4

5-5

Ne 7 TIpouuTaiiTe TeKCT, BEIOEpUTE MPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Y. Y Y Y
Ey 1 2 3 4

Ha pucyHKe npe/icTap/ieHa JuarpaMMa 3HepreTUuecKuX ypoBHeili aroMa. Kakoii 1iudpoii 0603HaueH
riepexo/], C u3nydeHreM OToHa MUHUMAaTbHOU JJTMHBI BOJTHBI?

Ne 8 HquHTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE dpPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p

OTBETOB

Kakue siBieHust Mo TBEPKAAIOT KBAHTOBYIO TIPHUPO/TY JTEKTPOMArHUTHOTO U3Ty4YeHuUsT?

1.

2.

®orosrddexT

Sddext Jomepa

Topmo3HOe peHTTeHOBCKOe U3/TyueHue
buenus

OmneiT FOHra

Ne 9 TIpouuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[HE BLIOOD
OTBETOB

Ha pucyHKke ripezcTaB/ieHbl CU/IOBbIE TMHUM 3JIEKTPUUECKOTO T10/15 PABHOMEPHO 3apsUKeHHOU
MJIOCKOCTH. Kakue 13 COOTHOIIEHMH [/11 BeKTOpa HaNpsUKeHHOCTHU M MOTeHIMasa () BepHbI
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1.E1>E3
2.1 > @2
3. 91= 092 =¢3

4 E1=E2

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

gk _ :
[ 1 Y s
14+ x ! 2 »d %
\ /
'Z[aHBI ABa IMPAMbBIX TIPOBOJHHUKA, IO KOTOPBIM IIPOTEKAKOT TOKU

NeprieHJUKY/SIPHO TVIOCKOCTH JICTa B TIPOTUBOIIONIOKHBIX HAllPaB/lIeHUsIX KaK yKa3aHO Ha pUCyHKe. B
pe3ysbTare Cyneprno3uLiMi MarHUTHBIX M0/Ieli BEeKTOp MarHUTHOM MHAYKLK B

1. B Touke 1 1 3 — HanpaB/ieH BBEPX
2. B TOuke 2 — paseH 0
3.BTOuKe 3 1 1 — Hampas/ieH BHU3

4. B TOuKe 2 — HarpaB/ieH BHU3 :
Ne 11 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

B 3azaue ofHOPOHBIN JUCK BpalllaeTCsl C YIVIOBOW CKOPOCTBE) 0 OTHOCUTE/IBHO BEPTHUKAIbHOU 0CH,
MpOXOZsLel uepes LieHTp Macc. Macca Aucka - m, ero paguyc R. Ha Kparo AUCKa pacro/ioXeH rpy3
maccoii m0. TpebGyeTcst onpefesIMTh YIIOBYIO CKOPOCTb 1 BpallleHUsi CUCTEMBI 110C/Ie CMeLl|eHHH Ipy3a
K LIeHTPY [U1CKa Ha paccTosHue R/2. PerleHye 3aiauy onypaeTcsl Ha 3aKOH COXpaHeHUsl MOMeHTa
umnysneca. (3CMN)

YcraHoBUTE TIOC/IEJ0BATE/TbHOCT 000CHOBAHUS JAEeHCTBUIM:

1. oueBH/IHO, YTO MOMEHTHI BHeIIHMX Ci1 M0 g ¥ Mg OTHOCHUTE/IBHO BePTUKAIbHOM 0CHU Z:
Mz (mg )=0, Mz (m0 g )=0 ;

2. otHOcuTensHO NICO 3CMU BeINOMHSETCA AJIs1 3aMKHYTOW CUCTEMBI;

3. AJ1s1 He3aMKHYTOM cucteMbl 3CMU MOXXeT BBINOMHATHCS TOJIBKO /ISl TOM OCH, OTHOCUTEIBHO
KOTOPOI MOMEHThI BHELIHUX CHJI PaBHBI HYJIIO;

4. cucTeMa «JJMUCK-TPY3» — He SBJISeTCS 3aMKHYTOH, MO0 Ha Tefa IeHCTBYIOT CHIILI TsDKeCTd mg v m0 g
COOTBETCTBEHHO;
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5. npumensis 3CMU oTHOcUTEeNBHO OcH Z, onyvyaeM ypaBHeHHe:(0,5mRA2+mORA2 ) o =
(0,5mRA2+0,25m0 RA2) w1;

6. OCh BpallleHUs [JUCKa HeTIOJBW)KHA — BbIOMpaeTCsl MHepLMaibHas cuctema orcuera (M1CO).

Ne 12 TTpouuTaiiTe TeKCT, BeIOepUTe MPaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa
Tesi0 Maccoil m IBUXKETCST CO CKOPOCTHIO U, aDCOTFOTHO HEYTIPYTO CTANKHUBAETCS C TEJIOM MacCoi 2m,
KoTopoe 1okouTcs. [Tocre CTONKHOBEHNS Tela [JBWXKYTCSI CO CKOPOCTBIO

1. v2
2. u3
3. v

4. 3v
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