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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBHM C TPEBOBAHUSAMMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHHA ($I'OC BO)

24.05.04 HapurannoHHo-0a/u1MCTHYeCKOe ofecreueHHe MPUMeHEeHUs KOCMUYeCKOH TeXHUKH

roz Habopa rpymmsi: 2024

[Iporpammy cocTaBuII:

Kadenpa 04 ®13UKA
boponuna EBrenust ['puropbeBHa, K.(.-M.H., JOLEHT

ITporpamma paccMOTpeHa
Ha 3acefilaHyK Kadeapbi-paspaboTurka
paboueti nporpammel 04 ®U3UKA

3aBepytommii Kadenpoit @emgopos A.J1., A.¢.-M.H., ipod.

IIporpamma paccMoTpeHa
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PABOYASA ITPOI'PAMMA U CIIAIVINHBI
OU3NKA

Pa3zpesnpl padoueii mMporpaMmal

1. TEJIN OCBOEHUMA OVUCHUTI/IMHBI

2. MECTO JUCLIUITVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHUE OAVCLIUITJINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA OVCLUITINHBI

5. YYEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE NJUCIIAIT/INHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OUCIINUITIINHEBI

IIpunoxkeHus K padodeil mporpamMme JUCHUIITHHBI
o Ilpunoxenue 1. AHHOTaLUs pabouei MporpamMMel

o [Ipunoxenue 2. TexHOMOTHUU U POPMBI OOyUeHUS
o Ilpunoxenue 3. @oHABI OLIEHOYHBIX CPE/ICTB



1. EJIX OCBOEHMSA JNCHUIL/TMHBI

Llesbt0 OCBOEHUS JUCLIUITIMHGI SIB/IsieTCs1 (pOpMUPOBaHUE CIe/lyOLIUX KOMITeTeHIUHI:

OIIK-1 — croco6HOCTh TIPUMEHSTH eCTeCTBeHHOHayuHble U O0IeMHXeHepHble 3HaHUs, MeTO[bl MaTeMaTHuecKoro
aHa/IM3a ¥ MOJle/IMPOBaHUsl, HaBbIKK TeOPETUYECKOTO 1 SKCIIepUMEHTa/IbHOT0 UCC/Ie/OBaHUs /IJIs1 PeLleHus Pa3/IMuHbIX
3afiau poeCcCUOHANbHOM JIeSITeNIbHOCTH

@DOpMUPOBAHUIO KOMIIETEHLIUM CITYKUT [JOCTH)KEHHE CIIeIyIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1
3HAHUS:
Ha YPOBHE Ipe/iCTaB/IeHUI:
* 0611IeH (hM3MUeCKOU KapTUHBI OKPY’KAIOITIEro MHUpa Kak CUCTEMbI B3aUMOCBSI3aHHbBIX (PU3MYeCKUX
SIBJIEHNH, Pa3NWYHbIX ()OPM ABVKEHUSI MaTepyy;
* posi GU3KKU Kak QyHAaMeHTa AJis U3yueHus: AUCLIUMILUIUH MpodeCccoHaIbHOTO IUK/IA, KaK OCHOBY
[/1s1 BbIlesIeHUst B CBOeld IpodeCCUOHANBHOM [iesTeIbHOCTU GU3NUeCKUX SIBIeHUH U TIPOLIeCCOB,
OTpe/ie ISIIOIINX TPUHLUITEI pabOTHI Pa3TUYHBIX TEXHUUECKUX YCTPOKUCTB;
* B3aMMOCBSI3U TEOPUH U SKCIIEPUMEHTa, CTyyKatero 6a30ii 171t popMHUPOBaHHS TEOPHH U
TIOJTBEP>KJAOIL[eT0 eé I0JI0XKeHus;
Ha ypOBHE MMOHUMaHUsL:
* CMBICJIa TAaKUX MOHATUHN Kak: (pu3nuecKoe siBleHNe, Gr3nueckas BeJIMUMHA, MOJe/b, TUTIOTe3a,
JKCTIePUMEHT, HaboeHre, U3MepeHre, puU3nueckKas TeopHst, GU3NUeCKUil 3aK0H;
* (hyHaMeHTaNbHBIX ITOHSTHH, 3aKOHOB ¥ TEOPUI K/IaCCUUeCKOW ¥ COBPeMeHHOU (DH3NKU;
* (hU3MUECKUX MO/iesield, MCTI0/b3yeMbIX IPU TIOCTPOEHHUY TeOPHH SIBJIEHHS;
* [paHUL] TPUMEHUMOCTH TeOPUH, IOCTPOEHHOU Ha orpe/iesieHHON (r3nueCcKoi Mozeny;
* IPUHLIMIIOB MMOCTPOEeHUsI PU3NYeCKUX IKCIIEPUMEHTOB;
Ha YPOBHE BOCIIPOM3BEEHUSI:
* (hOpMy/IMPOBOK (p13UYeCKHX 3aKOHOB, IPUHLIMIIOB U NIOCTY/1aTOB, UX MaTeMaTuuecKoe BbIpaKeHHe 10
OCHOBHBIM pa3zesiaM (GU3UKH: (GU3NUecKrie 0CHOBBI MEXaHHUKH, 3IeKTPUUECTBa K MarHeTH3Ma,
3/IEKTPOJJUHAMUKH, (pU3KKK KojiebaHUi U BOJIH, ONITUKY, KBAHTOBOM (PU3MKH, aTOMHOM U s/IepHOM
¢usuky;
* METO/IOB pellleHus 3aJ,a4 110 ONMCaHUI0 (DU3UUEeCKUX SIBIeHUN;
* MeTOZOB ITPOBeIeHNsT FKCIIepUMeHTa 1 00pab0TKY pe3y/bTaToB M3MepeHHi;
* METOZMKH OLIeHKH ITOTPEIIHOCTH U3MepSIeMbIX BEJTUUMH;;
YMeHus:
TeopeTHyecKHe:
* OIIpeZleIUTh MYTH pelleHus I0CTaB/IeHHOH! 3a/jaur, 0UepTUTh KPyr pU3UUYeCcKUX 3aKOHOB, 3HaHHE
KOTOPBIX [103BOJIMT PEIUTh AaHHYIO 3aJauy;
* [I0CTABUTH Lie/Ib MPOBOAMMOTO KCITIEPUMEeHTA 1 OTIpeZie/TUTh T0C/1e/|0BaTe/IbHOCTh [IeHCTBUM MPH ero
TIPOBEJIeHUM;
TIpaKTHyecKue:
* pelaTh TUIIOBbIE 3a/lauM IO paszesiaM Kypca HU3HKY;
* pa3buparkCs B MPHHLMIAX AeHCTBYS (pr3HUeCcKUX IIPUOOPOB U Criocobax X MpUMeHeHHs;
* IPOU3BOJWUTE PacUeThl [0 Pe3y/IbTaTaM U3MepeHHid;
* OLIEHUBATBH TOTPEIIHOCTE U3MepsieMbIX BeTHUKH;
* aHa/IM3UPOBAThH MOTyUeHHbIe pe3y/IbTaThl U COMOCTAaB/SATh UX C TEOPeTUYeCKH IPOrHO3UPYEMBIMHE;
* IIpe/ICTaB/ATh (PyHKI[MOHAIbHbIE 3aBUCUMOCTH (U3UUYeCKHX BEIMUMH B BU/ie IPa(UKOB;;
HABbIKU:
* TPaMOTHO ¥ apr'yMEHTHPOBAHO M3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBIBATH CBOU CY>KAEHHUS;
* paboTaTh C IIUPOKUM KPYroM (hr3uyeckux nprubOpoB u 000pyj0BaHus;
* COCTaBJISITh HAayYHbIE OTYETHI C FPAMOTHBIMU BBIBOZIAMH O TPOZEIaHHOM pabore;
* IJIAaHUPOBATH CBOKO pabory;
* paboTarh B KOJJIEKTHBE HaJ| PellleHreM eJMHOH 3a/jauy;
* paboTarh C IMTEPaTypoii U MHBIMU UCTOYHUKaMU HH(GOPMAIUY;.



2. MECTO JNCLHMIUVINHBI B CTPYKTYPE OOII BO

IOucnynnraa @U3UKA sBsieTCs AUCIUTUIMHON 00513aTe/IbHOM YacTH 0y10Ka 1 mporpaMmbl MO/ITOTOBKH T10
HarpasieHuto 24.05.04 HasuzayuoHHo-basiucmuueckoe obecneueHue npuMeHeHUs KOCMUUecKol mexHUKU.

CopeprkaHre AUCLIAIIIMHBI BSETCS JJOrnyecKuM npogo/pkeHreM auctiyind: BBICIIIAST MATEMATHKA.

Copep>xaHde  JUCLMIUVIMHBI ~ SIBASIeTCS  OCHOBOW  [s1  ocBoeHus gaucuuiuivH:  A3POJJMHAMUKA
JIETATEJIBHBIX  AIIITAPATOB, BE3OIIACHOCTHh JKMU3HEJEATE/JIBHOCTH, JUHAMUKA
JABIDKEHUSA JIETATEJIBHBIX AIITIAPATOB, TEOPYIA ITOJIETA KOCMHWYECKHX AIIITAPATOB.

IMpeBapuTensHbIE KOMIIETEHIIMH, COOPMUPOBAHHLIE Y 0OYUaIOIIerocs 40 Hauasa U3yuyeHus JUCLIUTUIAHBL:
¢ OIIK-1 — CriocobeH NpUMeHSITh eCTeCTBeHHOHAYYHbIe ¥ 00ILeMHXeHepHbIe 3HaHHS, METObI MaTeMaThyeCKOro

dHa/IM3a U MO e/TMPOBAHNA, HAaBBIKK TEOPETUYECKOI'0 Y SKCIIEPMMEHTA/IbHOI'O NMCC/Ie40BaHuA /i pelleHus
Pa3/IMYHbIX 3a/d4 HpOCbeCCI/IOHa]'ILHOI‘/II AeATe/IbHOCTH



3. CTPYKTYPA 1 COAEPXAHUE JUCHUIIIMHBI

OG6r11ast TPYZI0€MKOCTh JUCLUTIHHBI cocTaseT 10 3.e., 360 u.

3.1. Copep:xanue (AUAAKTHKA) JUCIIUIITHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppa3fie/ioB H AUaKTHYEeCKUX eJMHHULY

BCEI'O

AyauTOpHBIE 3aHATHA
B KOHTaKTHOH (hopme

BCEI'o

Jlekuuu

JIaGoparopHbIii
NPaKTHKYM

IIpakTHUeckue
3aHATHA

CamocrosTe/bHas
pabora cTyaeHTOB

®dopmupyemas
KoMIeTeHus, %

OIIK-1

Paspen 1. ¢u3uyeckne 0ocHOBBI MexaHHKH. 1.1. KuHeMaTnka MaTepranbHOI TOUKU U
TBepzoro Tena. IlocTynaresHOe 1 BpaliaTe/ibHOe IBUKeHKe TBepAoro Tena. 1.2.
JlMHaMy1Ka MaTepHa/ibHOM TOUKH. TToHsATHe COCTOSHMSA B K/acCHUeCKOl MeXaHHKe.
3akoHbl HetoToHa. YpaBHeHue JBwkenus. HenHepianbHble cucteMbl otcyeta. CUibl
uHepuuu. 1.3. 3aKOHBI COXpaHeHUs B MexaHuKe. 1.4. [luHamuKa TBepzoro Tena. 1.5.
TIpuHLMI OTHOCHTeTLHOCTH B MeXaHUKe. 1.6. OCHOBBI PeIITUBUCTCKOM MeXaHUKH. 1.7.
D/1eMeHTBl MeXaHHWKH CIUIOIIHBIX CPef,.

76

40

20

11

36

Paspen 2. Moneky. b M Tep a. 2.1. OCHOBBI MOJIEKY/ISIPHO-
KMHeTU4eCKoi Teopuu. 2.2. @yHKUMM pacripesienienus. Knaccuueckas ¥ KBaHTOBast
cratucTiky. 2.3. OcHOBbI TepMoAnHaMUKY. TepMozrHaMUuecKie (YHKLIH COCTOSTHUS
Tpu Havana TepmogrHaMuKH. 2.4. ITukn KapHo. IIpHHLMIBI TOCTPOEHHS TEMIOBBIX
ManiH. 2.5. fIpneHne neperoca. 2.6.CHTbl MOJEKY/IAPHPHOTO B3aHMOZeiiCTBHs.
PeasbHble raspl.Pa3oBble NpeBpalLeHusl.

68

28

14

40

20

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Pa3paen 3. DyieKTpHYecTBO M MarHeTusMm. 3.1.0/eKTpuyeckoe roje B BaKyyme.
TIpOBOAHMKM 1 AW3/IEKTPUKH B 3/IeKTpHUUecKoM rose. 3.2. [ToCTOsHHBIN 3/1eKTpudecKuit
TOK. 3.3. MarHuTHOe nosie B Bakyyme. 3.4. MarHuTHoe rosie B BeljecTse. 3.5.
DneKTpoMarH|THast UHAYKLWS. 3.6. YpaBHeHust MaKcBesUia B MHTerpaibHOW 1
mddepenuyanbHoii Gopme. MarepuanbHele ypaBHeHus. 3.7. KBasucTaloHapHble TOKH.
3.8. IIpUHLIUIT OTHOCHUTEILHOCTHU B 3/1eKTPO/{HAMUKe.

117

51

24

13

14

66

30

Paspgen 4. ®usuKa Konebauwuii. 4.1. ['apmMonnueckuii ociunsatop. IIpiuvepst
rapMOHNYECKHX OCLH/IATOPOB. 4.2. KnHemMaTnKa ¥ AMHaMHKa rapMOHNYeCKHX
koneGanwuii. 4.3. CBoOozHbIe 3aTyxatoue Konebanus. 4.4. BeIHyX/|eHHbIe KoieOaHus
rapMOHHUYECKOr0 OCLIM/UIATOPA 0/, leHCTBUeM CUHYCOU/IAIbHOM cubl. 4.5. ®usnyeckuit
CMBICJI CIIEKTPAILHOTO pasioxkeHust. HopmasbHble KoneGanust (MozsL.) 4.6
AHrapMOHHYeCKHii OCL/IIATOP.

27

17

10

10

10

Bcero 3a 3 cemecTp

68

34

17

17

76

40

BonHoBoe ypaBHeHue. DHeprust yrpyroii BosHbl. Céhepuueckue BoHbl. CTOSUKE BOTHBL.
Oddekr [Jomepa. 5.2. DeKTpOMAarHUTHbIE BOIHbL. JHEPrHsl 3/1eKTPOMArHUTHON BOJTHBL.
CBeT Kak 3/71eKTpOMarHuTHasi BoHa. [Tonspusanus ceeta. 5.3. ViHTepdepeHus BOIH.
VHTepdepeHLys AByX MOHOXPOMaTHUeCKHX BO/H. ITOHsATHE 0 KOrepeHTHOCTH BOJTH.
VIHTepdepeHLsi CBETOBBIX BO/H. VIHTepdepeHLys B TOHKKX TUIeHKax. 5.4. [udpakuus
BosH. [Tpuniun ToiireHca-Ppenensi. Iudpaxiys OpeHesist Ha KDYIIOM OTBEPCTHH.
[Nudpakuust Ppayrrodepa Ha npsmoit 6eckoHeuHo# mieu. [JubpaKijoHHas peleTka.
JTndpakiys peHTTeHOBCKHX Tydeid, dopmyna Bynbda-Bparra. 5.5. Baaumogeiicteue
3/IeKTPOMAarHUTHBIX BOJIH C BellleCTBoM. OTpaykeHKe U NpeJioM/IeHHe CBeTa Ha IpaHuLe
pa3jiena jiByx cpefi. @opmyinbl @penens. [lucnepcus ceera. Pasopasi U rpynnosas
CKOPOCTb.

Paspen 5. BosiHoBbIe niponiecchl. 5.1. Yripyrue BosHbl. T1n0cKast CHHycou/ja/ibHast BOJTHA.

33

30

14

10

10

Pa3pen 6. KBanroBas ¢u3uka. 6.1. TeruoBoe usnyuenne. KsaHToBast ontrka. ®OTOHBIL.
6.2. KoprycKynsipHO-BOJTHOBOH JyanusM. Bonsel ge Bpoiins.[Ipunimn
Heornpe/ie/leHHOCTH. 6.3. KBaHTOBBIe cOoCTOsIHUS. BoHOBas (yHKLHs U ee
CTaTUCTUYeCKMid cMbIC/L. [IpuHLMM cynepriosuiu. 6.4. YpaBHenue LlIpeaunrepa.
Oreparops! $hu3uuecKux BeuynH. YacTuia B 0fHOMEPHO# OTeHLUAIBLHOM sMe.
TIpoxok/eHre YaCTUL{bI IO/, ¥ HaJ| OTeHIHaIbHbIM 6apbepoM. ['apMoHHUe CKIit
ocuusTop. 6.5. CrpoeHne atoMoB. CITeKTpbI BOZOPOAOIIOA00HbIX aromoB. Teopust
Bopa. KeanToBas Teopusi ctpoeHust aroMa. KBaHTtoBble unciia. 6.6. OCHOBbI Teopun
CTPOEHUsI MHOI03/1eKTPOHHBIX aToMoB. [Tpunrun Iaymu. [Teproguyeckas cucrema
snemenToB [1.11.MeHzieneesa. 6.7. CtpoeHue Monekyn. dusnueckas npupoja
XUMUUECKOU CBsi3u. VIOHHast ¥ KOBa/IeHTHast CBSI3b. MOJ'[EKyIIHpHLIE CIEeKTPbI. 6.8.
AtomHoe szipo. CTpoeHne aromMHoro sizipa. [ledekt Macc. Pa/jioakKTHBHOCTh
TipeBpareHus sifiep. SiepHble peakLy. DIeMeHTapHble YaCTHLbL.

39

38

20

11

10

Bcero 3a 4 cemecTp

72

68

34

17

17

20

Bcero no gucuuninHe

360

204

102

51

51

156

100

3.2. AyAMTOPHBIN NPAKTHKYM

HaHMeEHOBdHHe

JHUCHMILIUHBI

Homep n

paspgena

Tema MNPAKTHYE€CKOr'0 3aHATUA

O6bem,

ayf.
JacoB

Pazgen 1.
¢usnyeckue
OCHOBBI
MeXaHUKH.

1.1. KuHeMaThueckre XxapakTePUCTUKU JBVKEHUS: TPAeKTOPUS, IlepeMelLleHue,
MyTb, CKOPOCTb, YCKOPeHHe, yIJIOBasi CKOpPOCTb, YITIOBOe yCKopeHHe. 1.2. /ITuHaMuKa
MarepuaJbHON TouKY, 3aKoHb! HbtoToHa. Cuiibl B MeXaHUKe: CUJla TPeHUs], Cuja
YIIPYTOCTH. 3aKOH BCEMUPHOIO TAroTeHUs. HerHepriaabHble CUCTEMBI OTCUeTa,
cusbl uHepruM. 1.3. IMIysibC cucTeMbl MaTepHasibHBIX Touek. Pabora,
KUHeTUYeCKasl ¥ [I0TeHLMa/IbHas SHeprys. 3aKOHbl COXPaHeHUs UMITyJ/IbCa U
5Hepruu. 1.4. /InHaMyKa NOCTyNareJbHOr0 U BpalljaTe/lbHOrO JABWKEHUSI TBEPAOTO
Tesna.

Pazpgen 2.
MonekynspHas
¢huzvka u
TepMOJUHaMUKa.

2.1. YpaBHeHHe COCTOSIHUS U/lea/IbHOTO rasa — ypaBHeHue MeH[eneeBa-
Knanetfipona. OcHOBHOe ypaBHeHHe MOJIeKY/ISIPHO—KUHeTUUeCKOI TeOpUH.
MonekynsipHO-KMHeTUYeCKUI CMBICI [iaB/ieHHsl U TeMIeparypel. 2.2.
Pacnpesienenye MakcBesisia MOJeKyJI rasa o ckopoctsiM. CpefiHue CKOpOCTH

6

24353




MoriekyJ1. Pacripesiesienre bBosbliMaHa MoJIeKy/1 B CUJIOBOM IOTEHLIUA/ILHOM I0JIe.
bapometpuueckas ¢dopmyna. 2.3. I u Il Hauana TepmoguHamuku. KIT/ qyukmmyeckux
rpoLieccos. 2.4. DHTpoIUs
Bcero 3a 2 cemecTp 17

3.1. 3akoH Kynona.HanpsokeHHOCTb 371eKTpOoCTaTUUeCKUX nosd . ITpuHnmn
cynepno3unuu. 3.2. Teopema ['aycca f/151 BeKTOpa HaNps>KeHHOCTU
3/1eKTPOCTaTUUeCKOT0 10151 B BakyyMe. [1oTeHIMa/ 3/1eKTpoCTaTHiyeCcKoro Toss,
CBSI3b MEXK/Iy HalPSDKEHHOCTBIO U MoTeHIWanoM. 3.3. Konzgencaropel. Pabora u

Paszien 3. 3Heprus saeKTpuueckoro moss. 3.4. 3akoH buo-Caapa-Jlaniaca B BAKyyMe.
[TpuHiMn cynepnosurmy. TeopeMa 0 LIMPKY/IALIMYA BeKTOpa MarHUTHOW MHZYKLIUU.

3 |DneKTpu4ecTBO . 14
1 MACHOTH3M 3.5. Cuna JlopeHua. [IBrykeHue 3apspkKeHHOM 4aCTHULbl B O4HOPOJHOM MarHUTHOM

" |mosne. Cuna Amriepa. IToTOK MarHUTHOW MHAYKLMY. PaboTa mpu ABMKeHUN
MIPOBOZHMKA C TOKOM B MarHUTHOM MoJie. 3.6. DjleKTpOMarHuTHast UHAYKLMS.
SIBneHre caMOMHAYKLMY, TOKU MPH 3aMbIKaHUY U PasMbIKaHWH Lield. DHeprus
MarHMTHOIO IoJist. 3.7 D/IeKTpUYeCcKoe U MarHUTHOe T10/1e B BelljeCTBe. YpaBHeHUs
Makcsejuia
Pazpen 4.
4 |Ousuka 3ansTtue 4.1. CBoOOgHBIE, 3aTyXaIOIIMe U BBIHY)KEHHbIE MEXaHUUECKHE U 3
" 5/IeKTPOMarHUTHLIe KoeOaHusl.
KostebaHuH.
Bcero 3a 3 cemecTp 17
Pasgen 5. 5.1 Yripyrue U 371eKTpOMarHUTHbIE BOHEL 5.2 VIHTepdepeHIUs 1 MOspu3aLiyis

5 |BonHOBbIE CBeTOBBIX BOJH. 5.3 Judpakius @penens, 1udpakiiMoHHas pellieTka, 6
TIPOL}eCCHI. XapaKTepUCTHKY CIIeKTPabHBIX IPHOOPOB.

Paspen 6. 6.1 T3akoHsI TeroBoro usnydenuve. 6.2 Kanrosas ontvka. @oToHsl. 6.3 ATOMHBIE

6 |KsanroBas cniexTpsl. Teopust bopa cTtpoenus aroma. 6.4 IIpuHLMI Heonpese/eHHOCTH. BoJHEI 11
¢usuka. ne bpoiins. 6.5 BonHoBast ¢pyHkuusi. YpasHenue Ilpenunrepa.

Bcero 3a 4 cemecTp 17
3.3. JIaGopaTopHbIii IPAKTHKYM
Homep 1 O0bem,
Ne | HaMMeHoBaHUe
TeMa /1a00paToOpHOro NMPaKTUKyMa ayp.
n/n paspena
JUCLIUIINHBI acos
BeogHas JIP 1o Teopyy OLleHKU MOTPELLIHOCTY M3MepeHus. [Janee cTygeHT
BbINO/HsET 2 JIP B COOTBETCTBUM C UHAWBUYaIbHBIM rPaMKOM BbITTOTHEHUS
y1abopaTopHBIX paboT B labopaTopuu "MexaHUKHU U MOJIEKY/ISIDHOM (DU3UKH" , U3
criicKa: aboparopHasi pabora Ne2.VI3yueHrie paBHOYCKOPEHHOTO /IBVDKeHHsI Ha
MaiHe AtByza. JlaboparopHasi pabota Ne3.Onpenenenre ko3hpuiieHTa TpeHNs
KaueHwus. JlaboparopHas pabota Ned. VcciienoBaHue 11eHTPa/IbHOTO yjapa 1apoB.
Pazpen 1. JlaboparopHasi pabota Ne5. OripefiesieHre YCKOPeHUsi CBOOOJHOTO Ma/ieHust TIPH

1 |pusuueckue MOMOLIM MaTeMaTHueCckoro ¥ 000pOTHOro MassTHUKOB. JIabopartopHast paboTa Ne6. 9
OCHOBBI HNccnepoBanre 3aKOHOB AMHAMUKH BpalllaTe/IbHOTO JBY)KEHNsI TBEPAOIO Tesa.

MeXaHUKU. JlabopatopHas pabora Ne7. OnpesiesieHre MOMEHTa UHEPLIMK MasiTHMKa MakcBeJuia.
JlaboparopHas pabora Ne8. Onpe/iesieHe MOMEHTA UHEPLIUU TBEP/bIX TEJI C
MOMOLIBIO KPYTWIBHBIX Konebanuii. JlTaboparopHast pabota Ne9. Onpezenenue
MOZY/ISI Kpy4eHHUs] HUTU ¥ MOMeHTa UHepLIUY CUCTEMBI, COBepllatolllell KpyTU/IbHbIE
komnebanust. JTaboparopHasi pabota Nel0. Onpe/iesieHHe CKOPOCTH MOHTa>KHOTO
MaTpoHa C TIOMOILILI0 Oa/l/IMCTUYEeCKOTO KPYTUILHOTO MasiTHUKA.

2 BeogHas JIP 1o Teopuy OLIEHKH MOTPeLIHOCTH U3MEepPeHHs. 2

CTyZleHT BbinonHsieT 1 JIP B COOTBETCTBUU C HHAUBUYaAIBHBIM I'padriKkoM
BBITIOJTHEHWs1 J1Tab0paTopHBIX paboT B ylabopatopun "MeXaHUKH 1 MOJIEKYISIPHOM
¢m3ukn" , JlaboparopHast pabora Nel. OnipezeneHrie yHHUBepCa/lIbHON ra30Boi
MOCTOSIHHOM METOJI0M OTKauku. JlaboparopHasi pabota Ne2. OripeziesieHre

Pasgen 2. orHoteHus (Cp/ Cv) MeToZIoM 3BYKOBBIX CTOSTUMX BOJH. JlabopaTtopHast pabota Ne3.

3 MonekyasipHas |Onpenenenre otHotenus (Cp/ Cv) metogom Knemana u [le3opma. JTabopaTtopHast 6
¢u3vka u pabota Ne4. Oripezienienvie otHomenus (Cp/ Cv) metogom Knemana u [le3opma ¢
TepMOAVHAMUKa. [[ToMoIbio yeraHoBKH PITT1-6H. Jlabopartopras pabora Ne5. V3ydyeHne TemmoBbIX

MallliH Ha nipumepe asuraresnsi Ctupsunra. JlaboparopHast pabora Ne 6.
Ornpegenenue ko3duiieHTa BI3KOCTU >KUAKOCTH. JITaboparopHas paboTa Ne7.
Ornpegnenenue kKo3(duiieHTa BI3KOCTH BO3AyXa KalWUISIPHBIM METO/IOM.
JlaboparopHast pabota Ne8. OripesiesieHre TeIIONPOBOLHOCTH BO3AyXa.
Bcero 3a 2 cemecTp 17

4  |Pa3gen 3. BBO/Hasi JIP - s51eKTpor3MepuTesibHbie MPUOOPLL. CTYIEHT BBIOIHSIOT 2 PaOOThI U3 11
O/IeKTPUUECTBO |[lepeuyrC/IeHHbIX, B COOTBETCTBUM C MHAUBUAYAIbHBIM rpaMKOM BBITIO/THEHUSI
Y MarHeTHU3M. |71abopaTopHbIX paboT B 1abopaTopuu "DieKTpo MarHetusma'": M3 mabopatopHoro
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npakTukyMa "JnekrpuuecTBo” JlaboparopHas pabora Nel. M3yueHue
3/IEKTPOCTaTUUECKOrO0 T10J1s1 METOZOM MozienupoBaHust. JlaboparopHast pabota Ne2.
3akonbl Kupxroda. JTaboparopHasi pabota Ne3. VcciieioBaHHe 3aBUCHMOCTH
nosne3Ho MolHocTH, KIT/T ncToYHMKA TOKA M CHJIbI TOKA B L€y OT Harpy3Ku.
JlabopatopHast pabota Ne5. V3yueHue MpoLieCccoB 3apsijia U pa3psijia KOHIeHCAaTOPOB.
JlabopatopHasi pabota Ne6. Mi3yueHue CBOHCTB CerHETO/IeKTPUKaA. M3
/1abopaTopHOro npakTukyma "JnekrpoMarteTusm" JlaboparopHast pabota Nel.
VI3smMepeHre MarHUTHOTO ToJist 3emuid. JlaboparopHast pabota Ne2. OripezienieHue
HAaIpsDKEHHOCTY MarHUTHOTO TIOJISt B TOYKAX OCH KPyroBOro ToKa. JlaboparopHast
paboTta Ne3. V3yueHrie MarHUTHOTO TIOJISI COJIEHOH/jA C TIOMOLIBIO ZIaTUMKa XoJuia.
JlabopatopHast pabota Ned. VicciieioBaHye MeT/u TUCTepe3rca heppoMarHeTrka.
JlaboparopHasi pabota Ne5. OripeziesieHre B3aUMHOW MHAYKTUBHOCTHU [JBYX
KOHTYpOB. JlaboparopHast paboTa Ne6. M3yueHue siBjieHVsI B3AUMHON UHIYKLVH.
5 BBojHast JIP - 37eKTpOU3MepUTETbHBIE TPUOOPBI. 2
CTyzmeHT BBIMOMHAIOT 1 paboTy , B COOTBETCTBHUY C UHUBUYaTbHBIM TPadrKoM
Paszen 4. BBITIO/THEHUsI TaO0PaTOPHBIX '[')6160T B na6opaT?pHH "DnekrpomarHeTusma', 13
6 |Dusixa /1a60paTOPHOro MPaKTUKyMa " DIeKTPUUECTBO Hai60paTopHaﬂv pabota Ne4. 4
- — OnpeaeneH?e [I3/IeKTPUYeCKUX NTPOHULIAeMOCTel >XUAKOCTeN U MOJISIpHU3yeMOCTH
HEeIoJIIPHOM MOJIEKY/TbI Pe30HaHCHBIM MeTozioM. JlabopaTtopHast pabota Ne7
V3yueHue BBIHYKeHHBIX KosiebaHUi B KosieOaTeTbHOM KOHTYe.
Bcero 3a 3 cemecTp 17
BBojnas JIP - ontuueckue npubopkl. [lasiee CTyAeHT BBITIOMHSIOT 2 paboThl , B
COOTBETCTBUH C UH/UBHAYATbHBIM rPavKOM BBITIOJTHEHHS 1abopaTopHLIX paboT B
naboparopum "Onruky'', 13 crivicka: JIP Nel M3mepeHue Tiokasaresiei TIpe/ioMIeHu st
sxugrocteid. JIP Ne2 OripefiesieHre IJTUHBI CBETOBOM BOTHBI TIPH TTOMOIIM OUIPU3MBIL.
Pasgen 5. JIP Ne3 V3mMepeHusi C TIOMOLLbIO HHTepdepeHIMOHHBIX Koslell HbtoToHa. JIP Ned
7  |BoyiHOBbIE udpakiuys Ha yIOpsiZIOUeHHOM U XaOTHYeCKOM MHOXKeCTBax MpensatcTBUi. JIP No5 10
TIpOLIeCChI. Oudpakius @payHrodepa Ha ATMHHOU NIPSAMOYTOMbHOU 1ied. JIP Ne6 M3yuenue
CBOWCTB OTpa)kaTeJIbHOM UG PaKLIMOHHON PeIIeTKH U OTpe/ie/ieHHe C ee TIOMOILBI0
JTMHBI cBeTOBOM BomHBL. JIP Ne7 OripefiesieHrie KOHLIEHTPALMK pacTBoOpa Npu
TIOMOLLU T0/IyTeHeBoro caxapumMetpa. JIP Ne8 V3yueHue 3aKOHOB MOJIsipU3aLiiv
cBeta. JIP NeS M3yueHue gucriepcuu cBeTa
CryzeHT BHINOMHSIOT 1 paboTy , B COOTBETCTBHH C MHAVUBUAYAILHBIM IPaHKOM
Pazgen 6. BBIMNOJIHEHHsI TabopaTopHbIX padboT B aboparopuu "OnTuku'", U3 crivcka: JIP Nel
8 |KBanToBas N3yyenne crieKTpoB UcCycKaHus U noryomenus. JIP Ne? M3yueHue criekTpa atoMa 7
¢dusuka. BOZIOPO/ia U orpefiesieHue nocTosiHHON Puzbepra. JIP Ne3 MccnefoBaHue CrieKTpOB
VIHEPTHBIX T'a30B.
Bcero 3a 4 cemecTp 17
3.4. CamocTonTennsHas padora crygenra (CPC)
Homep n
Ne |HamMeHOBaHHe OoBem,
Copep)xaHue yue0HOT0 3aJaHusl
n/n pa3pena 4acoB
JUCLIUTIMHBI
Pasgen 1. BeirnosiHeHre BBOAHOM 1abopaTtopHoi pabotel. IToAroToBKa K 1a60paTOpHBIM
1 thuznueckue pabotam Nel, 2. OdopmiieHre 0TUeTOB TI0 JlabopaTopHbIM paboTam. [ToAroToBKa K 36
OCHOBBI 3amuTe TabopaTopHbIX paboT. BeimonHenue JomarHero 3aganus Nel. TToarotoeka
MeXaHUKHU. K Tectam Nel,Ne2. [ToAroTOBKa K JMarHOCTHUECKUM paboTtam Nel,Ne2.
Pazgen 2. IMoaroroBka K s1aboparopHoit pabore Ne4. OdopmiieHre 0TUETOB 0 J1abopaTopHOM
2 MornekynsipHasi |paboTe. IToAroToBKa K KOJIIIOKBUYMY 10 JlabopaTtopHoii pabote. IToAroToBKa K TeCTy 40
¢v3vka u Ne3. [ToaroTroBKa K MpakTUUeCKUM 3aHATUSM I10 TeMaM Ne 6,7,8. BeimonHeHue
TepMoArHaMUKa. [JomariHero 3aganus Ne 2.
Bcero 3a 2 cemecTp 76
Paszen 3. INoaroroeka k JIP1,2. Odopmnenue otuetos 1o JIP. IToAroToBKa K KONJIOKBUYMY T10
naboparopHeiM paboTtam. [ToaroToeka K Tectam Nel,2 IMoaroroska K I13 o TeMam
3  |OneKTpu4ecTBO 66
1 MAFHETHEM. 3.1-2-3. Bemonxenue JlomarHero 3aganus Nel. [TogrortoBka K Tecty Ne 3.
ITogroroBka n3 o Temam 3.4-5-6-7. BeimonHenue [lomatnHero 3agaHust No2.
Pasgen 4. IMoaroroBka K JIP 3,4. OdopmiieHre 0TUETOB TI0 1aD0OpPaTOPHLIM paboTam.
4 |®usuka IMoAroToBKa K KOUIOKBUYMY I10 1aD0PaTOPHBIM pa60TaM; [ToaroToBKa K 10
o MpaKTUUeCKOMY 3aHATHIO 110 TeMe 4.1. BeinonHeHue 2-oit yactu JJoMaltiHero
KostebaHu.
3aiaHust Ne2.
Bcero 3a 3 cemecTp 76
5 |Pa3gen 5. IMoaroroska k JIP1,2. Odopmnenue otyeros 1o 2-M JIP. [TogrotoBka K KOMJIoOKBUyMy| 3
BosiHOBBIE o 1abopatopHbIM paboram. [Toaroroeka kK Tecty Nel,2.
TIPOLIeCChI.
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Pasper 6. IMoaroroBka K ip 3. OdopmiieHre otyuera o iaboparopHoit pabore. [ToAroToBka K
KsanToBast 1
P— Tecty Ne3.
Bcero 3a 4 cemecTp 4
4. ®OPMbI KOHTPOJISA OCBOEHUA INCLHUITJIMHBI
CEMECTP HEJAE/IN CEMECTPA
12 4 5 6 10 15 17
OTu. 1o Tect, OTu. 110 13, Tecrt, Otu. o A3, Otu. no JIP,
2 P AP AP Tecr
OTu. o Tect, OTu. 110 3, Tect, OTu. 110 3, Otu. o JIP,
3 TIP AP AP Tect
4 Tecr, ]?I;F 1. 1o ap Otu. o JIP, Tect |OP Ortu. 1o JIP, Tect 3a4.

cneayronumx Gopmax:
[IMarHoCcTuyeckas pabora;
otuet 110 JIP;
TECT;
JloMalliHee 3a/jaHue.

YcioBHBIE 0003HAUEHUS:
[P — nuarHoctuyeckasi pabora;
Ortu. o JIP — otuet 1o JIP;

Tect — TecT;

3 — nomaiHee 3aJjaHue;

3a4. — 3a4eT.

TeKylui KOHTPO/Ib yCIIeBaeMOCTH CTY/IeHTOB [IPOBOJUTCS B JUCKPEeTHbIE BpeMeHHble NHTepBa/bl B

IIpomesKyTouHas aTTecTanys IPoOBOAUTCS B hopMax:
3K3aMeH;
3ayer.

24353




5. YYEBHO-METO/IMYECKOE Y1 THO®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLIVHBI

5.1. OcHoBHas uTeparypa 10 AUCLIUILINHE:

ok whE

7

8.

9.

10.

11.

12

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

. Bonosast ontuka. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 435 3K3.

. Mexanuka u MosnekysnsipHast ¢usuka. CII6.BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2012, 620 3K3.

. ITpakTrky™m no ¢usuke. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2005, 371. pec.

. Cniexktpbl atoMa. Teopust Bopa. CIT6.BT'TY "BOEHMEX" um. []. ®. YctrHoBa, 2006, 959 3K3.

. dnektpomarHerusm. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2006, 543 3K3.

. dnekrpomarHerusm. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHora, 2009, 423 3K3.

A.T. Apemikus, JI. Y. BacuneeBa, C. H. CokonoBa. . OCHOBbI KBAHTOBOW MeXaHUKU 1 aTOMHOM (PU3UKHU.
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2007, 408 3k3.

A.T. Apemikun, H. A. iBaHoBa, FO. H. JIa3apeBa. . DyieMeHTbI CrieL[UabHON TeOPUH OTHOCUTETHBHOCTH.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2013, 464 3K3.

A. J1. 3arpebun, M. I. Jlegues, T. A. [TaBnoBa. . Maruetusm. CI16.BT'TY "BOEHMEX" um. /1. ®. YcTUHOBa,
2007, 426 3k3.

A. JI. 3arpebun, M. T. Jleauég, O. C. Anekceea. . MonekynsipHasi hu3uka 1 tepmoguHamuka. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007, 31. pec.

O. . Benoga, JI. . Bacunbera, O. C. Komapoga. . MonekysnsipHas ¢usuka. Cankr-Iletepbypr: U3a-so BI'TY
"BOEHMEX" nm. [I. @. YctrHOBa, 2023, 150 3K3.

. . JI. ®énopos, JI. 1. Bacunwera, [. 0. VBaHos. . KBanToBas ontrka. CI16.5I'TY "BOEHMEX" um. [I. @.

YctunoBa, 2021, 175 3K3.

. . JI. ®énopos, FO. H. JTa3apesa, B. I. Cpeaun. . ®u3nka. OCHOBBI MOJIEKY/ISIPHO-KUHETHYECKOU TeOPUH U

tepmozHamuku. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2017, 152 9K3.

. JI. ®énopos, 10. H. Jlazapesa, B. I'. Cpeaun. . ®usuka. Konebanus. CI16.5T'TY "BOEHMEX" um. [I. ®.
YcruHogra, 2020, 135 3k3.

. JI. ®émopos, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Bossbl. CI16.BTTY "BOEHMEX" um. 1. .
YcrunoBa, 2021, 122 3k3.

. JI. ®énopos, FO. H. JTa3apera, B. I. Cpeaun. . ®usnka. Mexanuka. CI16.BI'TY "BOEHMEX" um. []. .
YctuHoBa, 2016, 116 3K3.

. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpegun. . ®usnka. MarHerusm. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctunoBa, 2019, 222 3k3.

. JI. ®énopos, FO. H. JTazapesa, B. I. Cpeaun. . ®usuka. Dnekrpuuecteo. CI16.BI'TY "BOEHMEX" um. [I. ©.
YcruHoBa, 2018, 128 3k3.

. 1O. UBaHos, JI. U. Bacubesa. . [Jucnepcys, MOroleHne CBeTa U MoJieKy/sipHasi peppakiust. CI16.BI'TY
"BOEHMEX" um. [I. ®@. ¥YctuHoBa, 2018, 50 3K3.

[. 10. Ueanos, T. H. Kuszesa, FO. H. JTazapesa. . BBeieHue B MaTeMaTHUeCKyr0 00paboOTKy pe3y/bTaToB
skcriepumenTa. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 444 3k3.

[. YO. VBaHoB, 0. H. Jla3apeBa. . Maremaruueckast 06paboTka pe3y/abTaToB H3MepeHuii B mpuMepax. CII6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2019, 247 3Kk3.

E. I bopoauHa. . DneMeHThI TEOPUH TI0JIsI B 37IEKTPOCTATHKe U 3nekTpomarHetrsme. CI16.5T'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2014, 477 5K3.

E. T. BopoauHa. . ®usuka. CI16.6I'TY "BOEHMEX" um. [I. @. YctuHoBa, 2013, 280 3k3.

E. I. BopoauHa. . JneMeHThI PeJIITUBUCTCKOM MexaHuKu 1 kocMosioruu. Crapeii Ockonm: THT, 2023, 100 3x3.
E. T. BopoauHa, A. H. CtapyxuH. . KBantoBast mexanuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012,
371. pec.

E.T. Bopoauna, A. H. CrapyxuH. . Konebanus v Bosel. CIT6.BT'TY "BOEHMEX" um. . ®. YctuHoBa, 2011,
3J1. pec.

E.T. BopoayHa, B. B. JleHTOBCKHMHA. . OCHOBBI KBaHTOBOM 3meKTpoHMKU. CIT16.BI'TY "BOEHMEX" um. [I. ®.
Ycrunona, 2017, 353 3K3.

E. I bopoauHa, JI. Y. Bacuneesa, JI. B. KotoBa. . nekrpomarderusm. CII6.: U3g-so BI'TY "BOEHMEX" um.
L. ®@. YcruHoBa, 2023, 92 3k3.

N. B. CaBenbeB. Kypc obiiedi pusmku. T. 2 OneKTpruecTBo U MarHetusm. Bossel. Onrika. CI16.BI'TY
"BOEHMEX" nm. [I. @. YctrHOBa, 2007, 279 3K3.

N. B. CagenbeB. Kypc obieii pusvku. T. 1 Mexanvka. Monekynsipaasi pusvka. BI'TY "BOEHMEX" um. [I. ©.
YctuHogra, 2007, 291 3k3.

N. B. CaBenbeB. Kypc obirieii pusuku. T. 3 KeanTtoBast hu3uka. AToMHast ¢pusrka. Pusrka TBEPOro Tesa.
du3MKa aTOMHOTO 57ipa U 31eMeHTapHbIX yactuil. CIT6.BT'TY "BOEHMEX" um. . ®. YctuHoBa, 2007, 292 3K3.
N. E. Upogos. . 3agauu mio obieit pusmke. CII6.: Jlanb, 2007, 683 3K3.

N. K. HekpacoB. . OCHOBBI ()M3UKM aTOMHOTO si/ipa ¥ 37ieMeHTapHbIx yactul]. CI16.BI'TY "BOEHMEX" um. .
®. YcruHoBa, 2010, 469 3k3.

JI. Y. Bacunbesa, B. C. T'ybaHos, T. B. ViBaHoBa. . MeTo/ipl peliieHus 3aau o ontuke. CI16.5TTY "BOEHMEX"
nM. [I. @. YcrtuHoBa, 2008, 351. pec.

JI. U. BacunbeBa, H. A. VBaHoga, [. JI. ®énopos. . Mexanuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2010, an. pec.
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36. JI. 1. BacunweBa, H. A. iBaHoBa, T. H. KHsi3eBa. . dnekrpoMarauTtHoe 1ojie B Betrecte. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017, 400 3k3.

37. JI. NI. Bacunbera, H. A. VBaHoea, FO. H. Jlazapepa. . CTaticTHueckue pacripezenenus B ¢pusvke. CI16.BI'TY
"BOEHMEX" nm. [I. ®. YctrHOBa, 2015, 371. pec.

38. M. I. Jlennes, A. JI. 3arpebun, A. A. KoscaHoBa. . ITocTosiHHBIN 3/1eKTprueckuii Tok. CIT6.BI'TY "BOEHMEX"
uM. 1. @. YctuHosa, 2013, s51. pec.

39. H. A. UeaHoga, O. C. Komapoga, T. H. Kusizesa. . Mexanuka. Cankt-ITetepbypr: W3a-so BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2023, 146 3Kk3.

40. YO. H. Jlazapesa, B. A. JKusynuH, [I. B. Bunorpagackuid. . Snektpuuectso. CI16.: M3a-so BI'TY "BOEHMEX"
uM. 1. @. YctuHosa, 2023, 122 5k3.

5.2. [lononHuTeNbHas IUTeparypa 1o JUCLUIIMHE:

1. E. T. bopoauHa. . [IpumMeHeHre Teopyu T0/IsI B 37IeKTPOCTaTHKe 1 37ieKTpoMarHetusme. Mocksa: VHdpa-
Nuxenepus, 2024, 1 ak3.

2. E. T bopoauHa. . @opmupoBanue ¢hr3ndeckoi KapTuHbl Mupa. Mocksa: Mudpa-Umkenepus, 2024, 1 3k3.

3. U. E. Vpono.. KeanToBas ¢usrka. OcHOBHbIE 3aK0HBL. M.: BUHOM. Jlabopatopus 3HaHui, 2007, 3 3K3.

5.3. [Tepuopgnueckue U3faHus:
1. EcTecTBeHHbIe Y TEXHUUECKHE HAYKH.

5.4. TTepeueHb pecypcoB UH(MOPMALMOHHO-TE/IEKOMMYHHUKALIMOHHOM ceTu "VIHTepHeT", HeoOX0[UMBIX /i1 OCBOEHMUS
[TUCLIUTITUHBI, 3JIEKTPOHHBIE OUOTMOTEUHbIE CUCTEMBI;

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

2. https://urait.ru/ — I'maBHast — Obpa3oBarenibHas ratdopma FOpaiiT. [11 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — dyHameHTabHasK
6ubmoreka BI'TY « BOEHMEX» um. I.®. YcTrHOBA.

CoBpeMeHHbIe npodeccroHanbHbIe 6a3bl JaHHbBIX:
1. https://rusneb.ru — HauyoHansHas snekrporHas 6ubimoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 31eKTpoHHas 6ubmmoTeka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBasi 3nekTpoHHast bubmmoTteka Poccuiickoro doHma
(byHIaMeHTaIbHBIX UCCTIe0BaHUH.

VHdopmarioHHbIe ClIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — MIH(opMaLlMOHHBIN TTOPTa/ TEXHUUECKOTo peryarpoBaHusi: Hopmel, npaBuia, ctadapTthl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCTos
cobcreenHol renepariui BI'TY "BOEHMEX" um. [I. ®@. YCTHHOBS;
3. http://www.consultant.ru/- KoncyneranTtILimtoc- nHbOpMaLMOHHBINA TIOPTa MPaBOBOM MH(OpMAaIUy.

5.5. ITporpammHoe obecrieyeHue:

1. Mozila Firefox;
2. WinDjView.

5.6. MndopmaliiioHHbIe TEXHOJIOTHH:

B3anMozeiicTBre ¢ obyuarorumucs nocpesctsom DYIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
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6. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHUE AVCHUILI/IMHbBI

6.1. JIeKIiHOHHBIE 3aHATHA:

CIiel{iaTu3upOBaHHbIe TpeOOBaHMS 10 000PYAOBAHHIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0UYHBIMU MeCTaMH I10
KOJIMIECTBY CTYIeHTOB; [OCKA.

6.2. IIpakTH4YecKHe 3aHATHSA:
1. lHTepakTHBHas JOCKa;
2. AyauTopWsi C UMC/IOM ITOCAZI0YHBIX MeCT He MeHbIIIe KOJIMIeCTBa 00yUaroImuxcs;
3. Mozila Firefox;
4. WinDjView.

6.3. JIaGopaTopHbIe 3aHATHS:

1. YcTaHOBKYM /I/1s1 TIPOBeZIeHHMsT /1Tab0paTOpHBINX PaboT 10 «MexaHUKa, MOJIEKY/IpHAs (PU3HKa»;
2. YcTaHOBKa /1J1s1 TabopaTopHbIX paboT 1o "DeKTpUUeCcTBO U MarHeTHsm'";
3. YcraHoBKa /151 labopaTopHbIX paboT no "BosiHoBast U KBAHTOBAs OMTHKA'.

6.4. ITpouee:

1. pabouee MecTo TiperofjaBaTesisi, OCHAIIIEHHOE KOMIIBIOTEPOM C IOCTYIOM B IHTEpHeT;
2. pabourie MecCTa CTYAEHTOB, OCHAIl[eHHbIe KOMTIBIOTEPaMH C ZOCTYTIOM B VIHTepHEeT, Tipe/jHa3HaueHHbIe [|jisi
paboThI B 3/IeKTPOHHOM 00pa30BaTe/IbHOM Cpejie.
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IIpunoxenne 1
K paboueii nporpaMme AUCLMIIHHBI
DPU3UKA

AnHoTanusa padoueii nporpaMMsI

IuctynnuHa @U3UKA siBrisieTcst AUCIMIUIMHON 00s3aTeIbHON yacTH 0/10Ka 1 mporpamMMbl TOJATOTOBKHU 10
HaripaBnenuto  24.05.04 HasueayuoHHo-baniucmuyeckoe obecneueHue NpPUMEHEHUs KOCMUUYEeCKOU  MexHUKU.
HOucuynnvHa peanu3syetcs Ha dakynsrete O EcrectBerHoHayunbii BI'TY "BOEHMEX" um. [1.®. YeruHoBa Kadezapoi
04 ®UN3UKA.

JucnunnyHa HatlesieHa Ha opMUpOBaHUe KOMNemeHyuli:
OTIK-1 crmocoGHOCTh TPUMEHSATh €CTeCTBeHHOHAayuHble W OOIIeMH)KeHepHble 3HAHWs, METOAbl MaTeMaTH4eCKOTOo
aHa/iM3a U MOJleNIMPOBaHMsl, HaBbIKM TEOPeTHUeCKOT0 M SKCIIepUMeHTaIbHOTO UCCIe0BaHUs /IS PellieHrs] pa3InyHbIX
3aziau ipo¢eCCHOHANIBLHOM [esTebHOCTH.

Cojep>kaHre JUCLUITIMHBI OXBaThIBaeT KPyT BOIMPOCOB, CBSI3aHHBIX C U3ydyeHHeM (pyH/jaMeHTalbHBIX MTOHSTHH, 3aKOHOB
M TeopHi KacCUYeCKOW U COBpeMeHHOW (U3MKM TI0 OCHOBHBIM pa3fenaMm: (Qu3nuyeckue OCHOBBI MeXaHUKH,
9JIEKTPUYECTBA U MarHETU3Ma, 37IeKTPOAUHAMUKHY, (pU3UKU KojiebaHWii U BOJTH, ONTUKH, KBAHTOBOU (PU3MKK, aTOMHOU U
siiepHOU (DM3UKU.

[IporpamMMoii AUCLUTUIMHBI TTPeAYCMOTPEHBI CIeAYIOLHe BUABI KOHTPOJIA:

Tekyuil KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB TIPOBOJIMTCS B JUCKPeTHbIE BpeMeHHble MHTepBabl B
cnenyromux popmax:
e UarHoCTUYeckas paboTa;
e oruer no JIP;
e TecT;
e JIOMalllHee 3ajJjaHUe.

IIpomexyTouyHas aTTecTamus IIPoBOAUTCS B hopMax:
e 5K3aMeH;
e 3aueT.

OO611iast TPYIOEMKOCTh OCBOEHHUS JUCLIMTUTHHBI cocTaBysieT 10 3.e., 360 u. TTporpaMmoli JUCLUM/IMHBI TIPEJyCMOTPEHBI

JiekuyoHHble 3aHaThs (102 4.), npaktuueckue 3aHsTus (51 4.), naboparopHeiii npakTukym (51 4.), camocTosiTesbHast
pabota cryznenra (156 u).
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Ilpunoxenue 2

K paboueii nporpaMme AUCLMIIHHBI

TEXHOJIOTYN U ®OPMbI OBYUYEHUSA

PEKOMEH]Z[aI.(I/II/l 0 OCBO€HHUI0 JUCLUIUIUHBI /I CTy/A€HTad

DPU3UKA

Tpy0eMKOCTb OCBOEHUS! AUCLMIUIMHBI cocTaBiseT 360 u., U3 HUX 204 4. ayAUTOpHBIX 3aHATHHN, U 156 u.,

OTBEJEHHBIX Ha CaMOCTOATE/IbHYIO pa60Ty CTyAeHTa.

PekoMeHfalliM TI0 pacIipefie/ieHHI0 yueOHOrO BpeMeHH TI0 BHUZAM CaMOCTOSITelTbHOM paboTel M paspjenam

[TUCLIUTIIUHBI TIPUBE/IeHBI B Tab/IHIIe.

KoHTpO/Ib OCBOEHUS AWMCLWIIMHBI MPOW3BOAUTCS B COOTBETCTBUM C [IO/NIOKEHWEM O TEKyIeM, pyOeKHOM
KOHTpOJIE YCIIEBAeMOCTH U TTPOME)KYTOUHOM aTTeCTaliuy 00yJaroIuXcsl.

@®opMBI KOHTPOJISI ¥ KPUTEPHH OLleHUBAaHUSI TIPHBe/IeHBI B PHIIOykeHHU 3 K Paboueii mporpamme.

HaumeHoBaHue padoTb1

PekomeHjyemas iMTeparypa

TpyaoeMKOCTh,
Jac.

PHBAEJI 1. (l)I/I3I/I‘IECKI/Ie OCHOBBI MeXdaHHUKH.

BrimosiHeHVe BBoAHO#H 1abopaTopHoi pabotsl. IToaroToBka
K jabopatopHbiM pabotam Nel, 2. OdopmiieHre 0TUYeTOB 110
nabopaTtopHbiM pabotam. I[ToAr0TOBKA K 3aIIUTE
nabopaTopHbIX paboT. BeimosHeHre [JoMalHero 3aaHust
Nel. IToarotoBka K Tectam Nel,Ne2. I[ToaroToBKa K
qviarHocTryeckrM paboram Nel,No2.

E. I bopoguna. . @opMupoBaHue
¢usnueckoii kKapTHUHbI MUpa: Mockga:
Nudpa-Nuxenepus, 2024 (1-7)

E. T. bopoauHa. . ®usuka: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2013
(1-6)

A.T. Apemkun, H. A. VBaHoBa, 1O. H.
JlazapeBa. . JieMeHThI CrielianbHON
TeopuH oTHocuTebHOCTH: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2013
(BCe)

U. B. CagenbeB. Kypc obmeit ¢pusuku. T.
1 Mexanuka. MonekynsipHasi pri3vika:
BI'TY "BOEHMEX" um. 1. ®.
YctrHoBa, 2007 (5-10)

. 10. NBaHoB, 0. H. Jlasapesa. .
Marematrueckasi 06paboTka pe3ysnbTaToB
u3MepeHuii B npumepax: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2019
(BCe)

JI. 1. BacunseBa, H. A. VBaHoBa, [I. J1.
dénopos. . Mexanuka: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctunHosa, 2010
(Bce)

W. E. Wpoaos. . 3agauu ro obiieit
¢wusuke: CII6.: JTanb, 2007 (1)

H. A. NBanoga, O. C. Komapoga, T. H.
KusizeBa. . Mexanuka: CaHkT-IletepOypr:
N3p-o BI'TY "BOEHMEX" um. [1. ®.
YctrHOBa, 2023 (1-10)

E. I. BopoguHa. . DneMeHThI
PeJIITUBUCTCKON MeXaHUKHU U
kocmostoruu: Crapsiii Ockon: THT, 2023
(1-6)

. MexaHuKa 1 MosieKy/isipHast (pusmKa:
CII6.BI'TY "BOEHMEX" nm. [I. @.
YcruHoBa, 2012 (Bce)

. JI. ®énopos, 0. H. Jla3apesa, B. I.
CpepuH. . ®usuka. MexaHuka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctunoBa, 2016 (5-9)

. FO. Usanos, T. H. Kussega, 0. H.
JlazapeBa. . BBesjeHne B MaTemMaTHueCKyo
00paboTKy pe3ysbTaToB 3KCIIepUMEHTa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2018 (Bce)

36
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Uroro no pasgeny

1

36

Pa3pen 2. Moneky/nsipHasa ¢pu3nka U TepMOAMHAMUKA.

IMoaroroBka K yaboparopHoii pabote Ned. OdopmiieHre
0TueTOB 110 labopaTropHoii pabore. IToAroToBKa K
KOJIJIOKBHUYMY T10 JJabopaTopHO# paboTe. TToAroToBKa K
TecTy Ne3. I[ToAroToBKa K NpakTUUYeCKUM 3aHSATHSIM I10
TemaM Ne 6,7,8. BeinosHeHue lomarHero 3agadus Ne 2.

[. FO. Usanos, T. H. Kus3esa, 0. H.
JlaszapeBa. . BBeZieH1e B MaTeMaTH4eCKYHO
00paboTKy pe3ysbTaToB 3KCIIEPUMEHTA:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2018 (Bce)

A. JI. 3arpebun, M. T. Jlegnés, O. C.
Anekceesa. . MosiekysnsipHasi pu3mKa U
tepmoguHamuka: CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2007
(BCe)

U. B. CagenbeB. Kypc obmeit ¢pusuku. T.
1 Mexanuka. MosekynsipHasi hr3uka:
BI'TY "BOEHMEX" um. 1. ®.
YcTtuHoBa, 2007 (10-16)

JI. 1. BacunweBa, H. A. VBaHosa, FO. H.
JlazapeBa. . CTaTucTaueckue
pacripenenenus B ¢pusuke: CI16.BT'TY
"BOEHMEX" um. [l. ®. YctunHosa, 2015
(Bce)

. JI. ®énopos, FO. H. Jlazapesa, B. I.
CpeguH. . ®usrka. OCHOBBI
MOJIEKY/ISIPHO-KMHeTUUeCKOM Teopuu 1
tepmoguHamuku: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2017
(BCe)

. MexaHvKa 1 MoJieKy/isipHasi pU3MKa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2012 (Bce)

. FO. UBaHoB, FO. H. Jla3apesa. .
Marematrueckas 06paboTKa pe3y/ibTaToB
u3MepeHuit B mpumepax: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHona, 2019
(Bce)

W. E. Vipopos. . 3agauu 1o obiet
¢usuke: CII6.: JTanb, 2007 (6)

[. . benogsa, JI. Y. Bacunsesa, O. C.
Komapoga. . MosnekynsipHas ¢u3uka:
Cankr-Iletepbypr: U3a-so BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2023

(1-8)

40

Wroro no paspeny

2

40

Pazgen 3. Dj1eKTpU4YeCTBO U MarHeTHU3M.

IMoaroroeka k JIP1,2. Odopmiienue otyetos 1o JIP.
IMoAroTOBKa K KOIIOKBUYMY I10 J1ab0paTOpHBIM paboTam.
[TogroroBka k Tectam Nel,2 ITogroroBka k I13 no Temam
3.1-2-3. Bemonnenue omatHero 3aganus Nel.
IToaroroBka K Tecty Ne 3. IlogroroBka n3 ro temam 3.4-5-
6-7. BoinonHeHue [JomatuHero 3aganus Ne2.

15

. ITpakTrkym no ¢usuke: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctunHoBa, 2005
(BCe)

. DnektpomarHetusm: CIT6.BT'TY
"BOEHMEX" nm. [I. ®. YctuHoBa, 2009
(Bce)

W. E. Ypoaos. . 3agauu ro obiieit
¢usuke: CII6.: Jlanb, 2007 (2)

1O. H. Jla3apeBa, B. A. )Kusynun, /]. B.
Bunorpagckuii. . Onekrpudectso: CII6.:
N3p-o BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2023 (1-7)

JI. U. BacunbeBa, H. A. VBaHoga, T. H.
Kussesa. . DeKTpoMarHuTHoe 1oJie B
BejectBe: CII6.BI'TY "BOEHMEX" nm.
. ®@. YcruHosa, 2017 (Bce)

. JI. ®énopos, FO. H. Jlazapesa, B. I.
CpepuH. . dy3uka. Marnetvsm:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (Bce)

A. JI. 3arpe6uH, M. . Jlegnes, T. A.
IMaBnoBa. . Maruetusm: CII6.BI'TY
"BOEHMEX" um. [l. ®. Ycrunogsa, 2007

66
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(Bce)
U. B. CasenbeB. Kypc obeit ¢pusuxu. T.
2 D/eKTpU4eCcTBO U MarHeTrsm. BosHBL.
Onruka: CIT6.BI'TY "BOEHMEX" um.
. ®. YcrunHoga, 2007 (1-10)

M. T Jlenues, A. JI. 3arpebun, A. A.
Koscanoga. . [TocTosiHHBIM
snektpuueckuii Tok: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2013
(BCe)

E. T. bopoauHa. . Dy1leMeHTbl TeOPUU 101
B 3JIEKTPOCTATHKe U 37IeKTpOMarHeTr3Me:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2014 (Bce)

. DnekrpomarHetusm: CII6.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2006
(Bce)

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpenuH. . Pr3nKa. DIeKTPUUYECTBO:
CII6.BI'TY "BOEHMEX" nm. [I. @.
YcruHoBa, 2018 (Bce)

Utoro no pazgeny

3

66

Pazpgen 4. ®usu

Ka KoJjie0aHuH.

IMoaroroeka k JIP 3,4. OdopmsieHre 0TU4ETOB TI0
nabopatopHbIM pabotam. [ToAroToBKa K KOJVIOKBUYMY TIO
nabopatopHbIM pabotam. TToTOTOBKA K MPAKTHUeCKOMY
3aHATUIO 110 TeMe 4.1. BrinonHeHue 2-0ii yacTu
[omarrHero 3agaHust Ne2.

E.I. Bopoguna, A. H. CrapyxuH. .
Koneb6anwust v BosHbI: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHOBa, 2011
6)

U. E. Ypogos. . 3afauu 1o obiieit
¢usuke: CII6.: JTanb, 2007 (3)

U. B. CagenbeB. Kypc obmeit ¢pusuku. T.
2 DJIeKTpUUeCTBO U MarHeTUsM. Bo/HBL.
Onruka: CIT6.BI'TY "BOEHMEX" um.
. ®@. YcruHosa, 2007 (13)

. JI. ®énopos, 0. H. Jla3apesa, B. I.
CpenuH. . ®usuka. Konebanus:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2020 (Bce)

. dnektpomarHetusm: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctunHoBa, 2009
(BCe)

E. I bopoauHa. . [IpumeHeHne Teopumn
T0JIS1 B 3/1€KTPOCTATUKE U
snekTpomarHetusme: Mocksa: ViHppa-
Umxenepus, 2024 (1-5)

E.T. BopoauHa, JI. Y. Bacunsega, JI. B.
Kotoga. . dnekrpomaraerusm: CII6.:
N3p-o BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2023 (1-6)

10

Wroro no pasgeny

4

10

Paspen 5. BosiHoBBIe npo1jeccel.

INoaroroska k JIP1,2. Odopmienue otuetos 1o 2-m JIP.
IMoaroToBKa K KOIIOKBUYMY 110 J1ab0OpaTopHBIM paboTam.
[ToxgroroBka Kk Tecty Nel,2.

U. E. Wpopos. . 3agauu mo o61weit
¢usuke: CII6.: JTanb, 2007 (3,4)

. JI. ®énopos, FO. H. Jlazapesa, B. I.
CpenuH. . ®usuka. Bonser: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2021
(Bce)

E. I bopoguHa, A. H. CrapyxuH. .
Koneb6anust v BosHbI: CI16.BI'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2011
2
U. B. CagenbeB. Kypc obueli pusuku. T.
2 D/eKTpU4eCcTBO U MarHeTrsm. BosHBL.
Onruka: CIT6.BI'TY "BOEHMEX" um.
0. ®. Ycrunosa, 2007 (14-15)

. Bonnogas ontuka: CII6.BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2018

16

(Bce)
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JI. Y. Bacunbesa, b. C. I'ybanos, T. B.
VBaHoBa. . MeTozpb! peliieHNs 3a7ad 1o
ontuke: CIT16.BT'TY "BOEHMEX" um. /1.
®. YctrHOBa, 2008 (1-5)

. FO. NBaHos, JI. Y. Bacunbega. .

Jucrnepcusi, OroLjeHre cBeta U
MosekysipHast pedpakuus: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2018
(BCe)

Wroro no paspeny 5

Pa3pen 6. KBanToBas ¢pusuka.

pabote. TToaroToBka K Tecty Ne3.

IMoxroToeka K jp 3. OcdopmiieHre oTyeTa Mo J1labopaTopHOi

JI. Y. Bacunbega, B. C. I'yb6anos, T. B.

WBaHoBa. . MeTo/ib1 pellieHus 3a7au Mo

orrtuke: CIT6.BT'TY "BOEHMEX" um. /.
@. YctrHOBa, 2008 (6)

. Cniektpel atroma. Teopus Bopa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2006 (Bce)

. JI. ®énopos, JI. U. Bacunsesa, . FO.
VBaHog. . KBanrTosas ontuka: CI16.BI'TY
"BOEHMEX" nm. [I. ®. YctuHOBa, 2021

(Bce)
E.T. Bopoguna, A. H. CtapyxuH. .
KeanrtoBasi Mexanuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHona, 2012
(1-6)

E.T. bopoguna, A. H. CrapyxuH. .
KganroBasi Mexanvka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHoBa, 2012
(BCe)

N. E. VipopoB. KeaHToBast (husuka.
OcHoBHble 3aK0HbI: M.: BUHOM.
Jlabopatopwus 3HaHuk, 2007 (Bce)

N. K. Hekpacos. . OCHOBBI (pH3UKHN
aTOMHOTO $i/ipa U 3/leMeHTapHBIX YaCTHL]:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2010 (Bce)

W. E. Ypoaos. . 3agauu mo obiieit
¢wusuke: CII6.: JTanb, 2007 (5,6)
A.T. Apeuxun, JI. V1. Bacunsesa, C. H.
CokosoBa. . OCHOBbI KBAHTOBOM
MeXaHWKH U aTOMHOU (PU3UKK:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2007 (Bce)

E. T BopoauHa, B. B. JIeHTOBCKUH. .
OCHOBBI KBaHTOBOMU 3JIEKTPOHUKU:
CII6.BI'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2017 (1-5)

U. B. CagenbeB. Kypc obieit ¢pusuku. T.
3 KsanToBasi pusnka. ATomHas (r3vKa.
®u3uka TBEpAoro Tena. Prsuka
aTOMHOTO siipa U 37ieMeHTapHbIX YaCTULI:
CII6.BI'TY "BOEHMEX" nwm. 1. @.
YctuHoga, 2007 (Bce)

Wroro no pa3geny 6
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IIpunoxenue 3
K paboueii nporpaMme AUCLMIIHHBI
DU3UKA

®OH/] OIEHOYHbLIX CPEACTB

CDOHA OLIEHOYHBIX CPeACTB, IMO3BOJIAIOIIME OLI€HUTE Pe3y/IbTaThl 06y‘JEHI/IH 110 AaHHOI‘/’I AWUCHUIIMHE, BK/IFOUAOT B cebs:

e uarHocThYeckas pabora
e JlOMalllHee 3a/jaHue;

* TECT;
e oruer no JIP;
® 33UeT;

e 3K3aMeH;
® 5K3aMeH.

Kputepuu onenuBanus

JuarHocTuyeckas pa6ora
Junarsoctuyeckast pabora npoBoguTcst B hopme Tecta B DVIOC Moodle:

e [IpU [PaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecTaLus;
* TIpU MPaBUILHOM O0TBeTe Ha 60% BOMPOCOB U OoJiee - aTTecTarysl.

JoMaiHee 3ajaHue

B cemecTpe rpeyCMOTPEHO BLITIOJIHEHVE ABYX UHIUBHU/IyaIbHBIX JOMAIIHUX 33/jaHUid. B 1oMaliHem 3aiaHun
oT 5 70 6 3ajau.
JomalliHee 3a/iaHue «3auTeHO», ec/iv pelieHo He MeHee 80% 3ajau.
BapuaHTb! UHIUBU/Iya/IbHBIX AOMAITHUX 3a/IlaHUM TI0 pa3/esiaM Kypca U TpeboBaHuUs K UX 0(OPMJIEHUIO TTPe/ICTaB/IeHbI
B YMK aucturinHbel ¥ BeLIoKeHB B SVIOC Moodle BI'TY «BOEHMEX».

Tect

Tectsl npoBogsTcs B SUOC Moodle BI'TY «BOEHMEX». Kaxkzblii BapuaHT TecTa coepxurt ot 6 10 10
3a[laHNl, COOTBETCTBYIOIMe TeMaM U3y4aeMoro paszesna Kypca.
TecT cynTaeTCsl CAAHHBIM, eC/Ti 00yJaroIuiics BEIOpa IpaBIU/IBHBINA BapHaHT OTBeTa He MeHee, ueM B 60% 3a/jaHuil.
BapuaHThI TeCTOBBIX 3a/laHMi 110 BCeM pa3zesiaM Kypca rnpezicrasneHbl B YMK aucimnmnel, a B OMMIOC Moodle BI'TY
«BOEHMEX» — TpeHUPOBOUHBIE BAPUAHTHI.

Otuert no JIP

Ortuet o s1aboparopHoii pabote (JIP) ripeacTaB/sieTcsi B pyKOMMCHOM BH/ie B (hopmare, TpeJyCMOTPEHHOM
rabnoHoMm (abston JIP pasmeriied B 9MOC Moodle v B YMK JUCIIUIIIMHBI)
JIP cuuTaeTcs IPUHATOM, a CTYJEHT Mo/yJaeT 3a Hee OTMETKY «CZAaHO», eCJIU
a) TIpeJCTaB/IeHHbIA OTYET COZIePKUT
* CBOZIHBIE Tab/ULIBI C pe3y/bTaTaMy U3MepPeHUH;
* pacueT 3HaueHUM UCKOMBIX BEJIMUMH U WX TIOTPELITHOCTEH C MPaBU/IbHBIM IPeACTaB/eHHeM OKOHUATebHOTO
pe3ysibTara;
* rpaMKU B COOTBETCTBHUYU C TPpeOOBAHUSMY, U3/I0KEHHBIMU B METOANUECKUX TIoCobusix K JIP (TpeboBaHws
NpoAy0MMpoBaHbl B 111a00He otueTa JIP);
* aHa/U3 MOTYUYEHHBIX Pe3y/IbTaTOB IyTeM CPaBHEHHS UX C TEOPETHUECKUMH 3HAUEHUSIMH;
* MMCbMEHHbIE OTBETHI Ha BCe KOHTPOJIBHBIE BOTIPOCHI (KOHTPOJIBHBIE BOTIPOCHI IPYBe/IeHbI B METOANYeCKUX YKa3aHUsAX
K Kaxzoi JIP).
6) rmpu 3arure JIP:
* CTyZIeHT B (hopMe KPaTKOro COOOIIeHHsI M3/I0KH/T Pe3yJIbTaThl 1 MEeTOAVKY ITPOBeZeHNs SKCIIeprMeHTa iaHHo#H JIP;
* CTYZIEHT, B YCTHOU (opMe, BeDHO OTBETHJ/I Ha BOMPOCHI, 3a/JaHHbIe MTPerojaBaresieM, U3 YHc/ia KOHTPOJIBHBIX
BOIIPOCOB, OTBETHI HA KOTOPLIE JlaHbl B oTueTe 110 JIP.
Eciu He BeInoHeHO X0Ts1 ObI OHO U3 BbIllle YKa3aHHBIX TPeOOBaHHUI K OTUeTY WM JlaH HeBEepHBIM OTBeT Ha BOTIPOC —
OTUeT TIOJIEXKUT JopaboTKe UMK CTYAEHTY PeKOMeH/IYeTCsl U3YUUTh BOIPOC, Ha KOTOPBIN OH OTBETUJI HEBEPHO.

3auet

17151 IpOMEXXYTOUHOM aTTecTalyy, MPOBOAUMOM B (hOpMe 3aueTa, UCTIO/Ib3YeTCsl UTOTOBBIM TeCT , CO/lepIKall[yid
ot 12 go 15 3apanwmit. Tect npoBogutcs B SMOC Moodle BI'TY «BOEHMEX».
TecT cuuTaeTCs CIAaHHBIM, €C/TM 00yJaloIIUACs BbIOpas MpaBU/IbHBINA BapUaHT OTBeTa He MeHee, ueM B 60% 3a/jaHuiA.
BapuaHTh! TeCTOBBIX 3a/jaHuii nipeficTapierbl B YMK auctmrnmmsel, a B DMMOC Moodle BT TY «BOEHMEX» —
TPEHUPOBOYHbIE BAPUAHTHI.

JK3aMeH

1711 TIpOMEXXyTOUHOM aTTeCTallu, IPOBOAVMOM B (hOpMe K3aMeHa, UCII0/b3YIOTCsl OUIeThI € 3alaHusIMU. TUTIBI
3a[jaHui: 2 TeOpPeTUUECKUX BOTIPOCA U pacueTHasl 3a/iava.
OLleHKa BBICTAB/ISIETCS TTOC/Ie cOOeCce[0BaHUs CO CTYIEHTOM B COOTBETCTBUH CO C/IEYIOIIUMH KPUTEPHIMU:
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* O1leHKa «OT/IMYHO» BBICTAB/ISIETCS, €C/IM 00yUAaIOIUIACS A TI0HbIe, MCUepIBIBAIOIe OTBETHI Ha BCe TeOpeTUUecKie
BOIPOCHI OU/IeTa, TIOJTHOCTHIO M BEPHO PELLU/I PACUETHYIO 3a/lauy, MOXKET OTBETUTh Ha JIOTIOJIHUTE/IBHBIN BOMPOC 0
TeMe Kypca.

+ O1eHKa «XOPOIII0» BLICTABIISIETCS], eC/H 00yUaroIIniiCs Tpef0CTaBIII OTBETHI Ha BCe 3HaHUs B OusieTe, HO NUMEIOTCS
OIINOOYHBIE PACCYKIEHHS.

* OLleHKa «y[0B/IETBOPUTEILHO» BBICTAB/ISETCS, eC/IM 00yJaroLUiAcs BepHO PellnI 3a/iauy W Mpe/joCTaBU/l OTBETHI
TOJILKO Ha 2 TeOpeTHUeCcKUX BOIPOCa.

+ OLeHKa «HEYIOBIeTBOPUTEIBEHO» BBICTABISETCS, eC/IU 00yJaroLUiCs He Pe0CTaBUI OTBETOB Ha 3a/jaHus OGusera.
BapHaHThI 3K3aMeHal[FIOHHBIX OHJIETOB, a TaKKe CITHCOK TeOpPeTHYeCKUX BOITPOCOB K 9K3aMeHy IpezcTaBieHsl B YMK
mucturusel, a B DMMOC Moodle BT TY «BOEHMEX» — TpeHHPOBOYHbIE BapUAHTBHI.

JK3aMeH

[171s1 TIPOMEXKY TOUHOM aTTeCTalliH, TIPOBOJVMON B (hopMe 3K3aMeHa, UCTIO/Ib3YIOTCS OUIeTBI C 3alaHUAMU. THTIBI
3aJjaHui: 2 TeOpeTHUeCKHUX BOMPOCA U pacueTHasl 3ajiava.
OteHKa BBICTAB/ISIeTCS TOC/e cobece[0BaHUs CO CTYAEHTOM B COOTBETCTBUU CO CJIeYIOLIMH KPUTEPUSIMU:
* OLIeHKa «OTJIMYHO» BBICTABJISIETCSI, €CJ/IM 00yUaroIIuics /jaa ToJHbIe, HCUepITbIBAIOIIEe OTBETHI Ha BCE TeOpeTUYeCcKue
BOIPOCHI OU/IeTa, MOTHOCTLIO M BEPHO eI/ PACUETHYIO 33/auy, MOXKET OTBETUTh Ha JIOTOHUTE/BHBIN BOMPOC 110
TeMe Kypca.
* O1leHKa «XOPOLLO» BBICTAB/ISIETCS, €C/TH 00yJaroIuiics MpejoCTaBU/I OTBETHI Ha BCe 3HaHUs B OusieTe, HO UMEIOTCS
OLIMOOUHBIE PACCYXKIEHUS.
* OLIeHKa «Y/[0BJIETBOPUTE/ILHO» BBICTAB/ISIETCS, €C/TM 00yUaroI[UiiCsS BEPHO el 3aiady UM MPeJoCTaBUI OTBEThI
TOJIBKO Ha 2 TeopeTH4eCKUX BOMpoca.
* O1leHKa «HEY/[0B/IETBOPUTETBHO» BBICTABJISIETCS, €C/TA 00YUatoIUIACS He TIPe/IOCTaBU/ OTBETOB Ha 3a/jaHus OueTa.
BapuaHThI 3K3aMeHaI[UOHHBIX OM/IETOB, a TAKXKE CITHCOK TeOPeTHUYeCKUX BOMIPOCOB K 3K3aMeHy mpecTaBieHsl B YMK
nucturuivHel, a B SMOC Moodle BI'TY «BOEHMEX» — TpeHHPOBOUHbIE BapUAHTHI.
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[Nacriopt ¢doH/a OLIeHOUHBIX CPEJCTB

KYPC

CEMECTP

HaunmeHnoBaHue pa3jenioB 1
AUJAaKTHYeCKHX e{MHHUIL|

BCEI'O

AyauTOpHBIE 3aHATHA B

KOHTaKTHOMU ¢o]

pMe

BCET'O

JIekiuu

JIaboparopHbIi
NPAKTUKYM

IIpakTUueckue
3aHATHA

CamMocTroaTe/1bHasa
paboTa cTygeHToB

dopmupyemas
KomIeTeHus, %

OIIK-1

HAMMEHOBAHUE
OIIEHOYHOTI'O CPEJICTBA

Paspen 1. ¢pusuueckue 0CHOBBI
MeXaHUKH.

76

40

20

11

36

Jomarinee
3a/laHue,
OrtueT 110

JIP,
Tect

Pa3pen 2. Moneky/nsipHas ¢usuka u
TepMOJUHaAMHKa.

68

28

14

40

20

JomariHee
3a/laHue,
OrTueT 110

JIP,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paspen 3. DiekTpuyecTBo ¥
MarHeTH3M.

117

51

24

13

14

66

30

HomariHee
3ajlaHue,
OTueT 110

JIP,
Tect

Pa3gen 4. ®usuka Koie0aHui.

27

17

10

10

10

OtueT 110
JIP,
Tect

Bcero 3a 3 cemectp

144

68

34

17

17

76

40

Paspen 5. BosiHoBBIe npoLjecchl.

33

30

14

10

10

OTueT 110
JIP,
Tect

Pa3pen 6. KeanToBas pusuka.

39

38

20

11

10

OTuer 1o
JIP,
Tect

Bcero 3a 4 cemecTp

72

68

34

17

17

20

Bcero mo gucHuminHe

360

204

102

51

51

156

100

20
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Kpurepuu oneHuBaHUA

OIIK-1
Bonpocbl omkpbimozo muna:
Ne 1 JlononHWTe yTBep)KJEHUeE.

Teso, KOTOPOE CITYKUT AJIsSI OTIpe/iesIe Vs TIOJIOXKeHHsI HHTEePEeCYIOLero Hac 00beKTa, Ha3bIBaeTCsI
Ne 2 PacueTHas 3aziaua (Bo3MoxkHo 100 BapuaHTOB).

Teso Maccoii m = {1} Kr OpOIIIEHO C TTOBEPXHOCTH 3eM/IH C HauaIbHOW ckopocThio V0 = {4} m/c mop yriom 60
rpaZlyCcoB K TOPU30HTY U Uepe3 HeKOTOPOe BpeMsl JOCTUIVIO MaKCUMa/IbHOM BBICOTHI. HaliTh UMITy/IbC Tena p B
JaHHbIN MOMeHT BpeMeHU. OTBeT farh B (Kr*m/c). ConpoTUB/eHNe BO3yXa He YUUThIBATb.

Ne 3 [Tuck paguyca R BpaljaeTcsi BOKpPYT BePTHKaIbHOW OCH paBHOYCKOPEHHO (CM. PUCYHOK). YKa)KuTe HarpaB/ieHue
BEKTOpA YIJIOBOTO YCKOpeHHsI TOUKU A 0607a J¥icKa.

3

va

Ne 4 JlomionHUTe yTBepyKJeHue.

Teso, GpoIIeHHOe TOPH30HTA/IEHO C HEKOTOPOH BBICOTHI, I1a/jaeT Ha 3eMJTI0. EC/ii yUnTHIBaTh COMPOTHBIEHNE
BO3/yXa, TO TIOJIHAasi MexaHUJeCKast SHeprus Tesa

Ne 5 PacuetHas 3azaua (Bo3moxxHo 100 BapraHTOB).

OrmpefenuTh MOHYI0 KMHETHUeCKYH0 sHepryuto EkuH o6pyua Maccoii m = {2} KT, Karsijerocsi 6e3
MIPOCKaJIb3bIBAHHUS CO CKOPOCTHIO OC = {1}'M/c? OTBeT BbIpasuTe B [PKOY/sX ([IK) C TOUHOCTBIO [0 LiefbIX.

Ne 6 HaiiTy MOJISIDHYIO TEIVIOEMKOCTb B M30XOPHOM TIpoLiecce /sl OAHOATOMHOTIO rasa, 3aHuMatolero V=9,6MA\3, eciu
TeMIieparypa, Mpu KOTOPOM POMCXOAUT TpoLece, 1exuT B guanasoHe ot T_1 =200 K go T_2 = 800 K. OTBet
BoipasuTe B [Ix/(Monb-K), OKPYTJIMB /10 COTHIX.

Ne 7 PacuéTHast 3azaua (Bo3moxxHo 100 BapraHTOB)

o kakoli TeMIiepaTyphl cieAyeT H306apruuecKy HarpeThb ras, 4Tobbl ero IIOTHOCTh YMeHbLIWIAch B {2} pasa rno
CPaBHEHUIO C MIOTHOCTBIO rpu 0°C?

OrTBert BbIpasuTh B KesibBHHAX (K).
Ne 8 PacuéTHas 3amaua (Bo3moxkHo 100 BapruaHTOB)

Haiitu paboTy, coBepieHHY0 1 MoieM HzieabHOTO TPEXaTOMHOTO Ta3a B afiviabaTiieCKoM TpoLiecce, ecu

W3BECTHO, UTO Havya/ibHast Temrieparypa B niporiecce paBHa T = {441} K, a 06bem usmensietcst ot V1 no V2= 4,4V1
MA3. OTBeT BbIpasure B [K C TOYHOCTBIO [I0 LjeJIbIX.
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Ne 9 PacuéTHas 3amaua (Bo3moxkHo 100 BapuaHTOB)

M3BeCTHO, UTO MOJIEKy/la aproHa Ar MpH orpe/iesieHHON TeMriepatype ob/azaeT sHeprueii Exun ={609}
10/ (-23)Ix. UeMy paBHa KUHeTHUeCKasi SHEPTHsl MOCTYTaTeLHOTO JABWKEHHST MOJIEKY/Ibl aproHa? OTBeT JaiiTe B
*10/A(-23) [k (3amucarhb TOJIBKO YHCIIO).

Ne 10 PacuetHas 3ajjaua (Bo3MokHO 100 BapuaHTOB).

KIT/] neanbHOM TEMIOBOM MallvHEL, paboTaroiieli o nukny Kapao, n1 = {0,5}. Temneparypy HarpeBaresis TH
YBeJIMUMBAIOT B /IBa pa3a, TeMrieparypa xojoauwibHuKa Tx He MeHsiercsi. Kakum Oyzet KIT/ n2 momyuunBieiics
WJiea/IbHON TerIoBoM MallMHbI? OTBeT BbIpasuTe B MPOLIEHTaX.

Ne 11 PacuétHas 3ajjaua (Bo3MokHO 100 BapraHTOB)

Yacruua maccel m = {4,5} T ¢ 3apsizom q ={6,7}MKu1 BjieTaeT B 0fHOPOAHOE MarHUTHOE T10JIe C MHAYKOHel B = 3
T neprieHAUKY/ISAPHO JIMHUAM N0J14. Pa3Mepsl I0J1s1 B HarlpaB/eHWH HauyabHOIO ABWKeHUS yacTulpl L = 2,2 M, a B
OCTa/bHBIX - OeCKOHeuHbI. [1py Kakoif MUHMMasbHOW CKOPOCTH YacTHLBl V OHa CMOXKET 0Ka3aThCs T10 APYTYHO
cTopoHy obpactu nossi? OTBeT BbIPa3UTe B M/C M OKPYIVIUTE [J0 COTBIX.

Ne 12 PacuétHas 3ajaua (Bo3MoxHO 100 BapraHTOB)

DeKTpOH BjieTaeT B 00/1aCTh OAHOPOJHOTO MarHUTHOTO TIOJISL U IBMXKETCS TI0 BUHTOBOM JIMHUM C paguycoM R =
5,9 cm u marom h = 7 cM. UeMy paBHsieTcst TaHTeHC yriia o (cM. pyc). OTBeT OKpYIVIMTE /IO COThIX.

B

f—

V7
/)" i

E 3

E

Ne 13 [TorionHUTE YyTBEP)KIEHUE.

CornacHo npe/CcTaBlIeHHOMY HIWKe DUCYHKY, BeKTOP HalpPSDKeHHOCTH 3/IeKTPOCTaTUUeCKOro 1o/ B TOUKe (T1ofe
co3ZlaeTcs ABYMs TOUeUHBIMU 3apsfaMu A = +q, B = -q) HanpaBieH
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Ne 14 Yemy paBeH [TOTOK BeKTOpa HallpshKeHHOCTH 3/1eKTPHUUEeCKOTrO T10J1s1 uepe3 MI0BepXHOCTh Cdepbl, B LieHTpe KOTOPOU
HaxXOZUTCs AUTIONbL ¢ MoMeHToM p = gl (q = 5 HKu).
Ne 15 PacuetHas 3a7jaua (Bo3mMokHo 100 BapraHTOB).

Ha yeauHéHHOM HemoBIDKHOM ITpoBogstei cdepe paguycom R = {0,5} M HaX0AUTCS TTONMOXKUTeBHBIH 3apsiy Q.
Cdepa HaxopuTcst B BakyyMe. HanpspkéHHOCTB 37eKTpocTaThdeckoro 1osst cdepsl Ha ee ioBepxHoctd E(R) =

{36} B/M. HaiiTu norenruan (p(0) B ee 1ieHTpe. OTBET BbIpasuTe B BojbTax (B) C TOUHOCTBIO /10 LIE/IBIX.
Ne 16 [loriosHUTE yTBEPXKJEHUE.

OneKTpOH BjieTaet B moJie Tiof yrioM o (0° <a< 90°), Torja ero TpaeKTOPHUs IBM>KEHHS MPeACTaB/sieT co00i

Ne 17 [TorionHUTE YTBEP)XIEHUE.

Ha pucyHKe m300pa’keH IPOBOJHUK C TOKOM MeXK[y IomocaMu MarHuTa. Crsia AMIiepa HarmpaereHa

Ne 18 UeMy paBeH BEKTOP MHAYKLIMM MarHATHOTO 110Jis1 B B Touke M2, eciiv rosie CO3aeTcs JByMsl O4UHAKOBbIMU
KPYTOBBIMH BUTKaMU C OIMHAKOBBIM TOKOM 1.
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Ne 19 PacuéTtHas 3afaua (Bo3MoxHO 100 BapraHTOB)

YpaBHeHMe TJIOCKOI BOJIHBI UMeeT BU/:

&={0,5}cos (628 t—2x) cM, I7je MHOXXUTe/Ib IIPY t BbIPD&XKEH B Pafl/C, @ MHOXKUTeEJIb 1IPU X — B paj/M. OnpezienuTsb
OTHOIIIeHHe MaKCHMaJ/IbHOW CKOPOCTH YacTHL] CPeZibl K CKOPOCTH PaclpocTpaHeHus BO/HBI. OTBeT 3armcars C

TOYHOCTBIO [I0 COTBIX.
Ne 20 PacuetHas 3ajjaua (Bo3MokHO 100 BapraHTOB).

B konebatelsHOM KOHTYpe, TIpe/ICTaBJIeHHOM Ha PUCYHKe, 3apsi/| Ha 00K/afkaX KOHJIeHCaTopa U3MEeHSIeTCs 10
3akoHYy q = {3} cos(0,6 t+ n/6) HKn1. EmMkocTh KoHzeHcatopa C = {2,3} H®, a UHAYKTUBHOCTE Katymiku L = 5,9
MKI'H. UeMy paBHO MaKCHMaJibHOe 3HaueHue HarpsbkeHuss UMakc Mexxay 00KiaKkamu KoHzeHcatopa? OTeeT

BbIpa3uTe B BojibTax (B) U OKpyIMTe 0 COTHIX.

.l y

Ne 21 [TorionHUTE yTBEP)KIEHUE.

Ha KpyI/ibiit Herpo3pauHbIi JUCK TaZiaeT 10 HOpMaiy ceprueckas CBeToBasi BojHa. Touka HabmoeHust

HaXOZUTCSI Ha OCH, TIPOXO/sILielt uepes LeHTp /IMCKa, Ha HEKOTOPOM pacCTOsSTHUM. Eci AMCK 3aKphiBaeT repBbie 5
30H ®peHerisi, TO B LeHTPe AWGPaKLMOHHOW KapTHHBI HabmofaeTcs naTHO. IIpumep oTBeTa: TeMHOe.

Henpospaumen? FHpaH
KDY E7bil
UK
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Ne 22 PacuetHas 3ajjaua (Bo3MokHO 100 BapuaHTOB).

YcraHoBKa Ayist mostyueHust Kosel] HpIoTOHa ocBelrjaeTcsi MOHOXpOMaTH4eCKUM CBETOM C JTMHOU BoiHbI A = {500}
HM. T1a/Iaf0L1M 10 HOPMaJIi K ITOBepXHOCTH T/IaCTUHKHU. [IpoCTpaHCTBO MeXKAY JIMH30M U CTEK/ISTHHOU
TI/IaCTUHKOM 3aro/IHeHO BOJOM C MoKasaresieM rpesioMseHus n = 1,33. Haiity TonmmuyHy h crost Bogsl Mexay
JIMH30M U TJIACTUHKOW B TOM MecTe, rje Habmonaetcs nepsoe [l = {1} TeMHOe KO/bLIO B OTpa)keHHOM cBeTe. OTBeT
naitre B-10/\(-9) (M), OKpYI/IMB [0 1ie/IbIX.

Ne 23 PacCMOTpHTE 3aBUCUMOCTb UCITyCKaTeIbHOM CrIocoOHOCTH abcomoTHO yepHoro Tesia (AYT) OT AJTMHBI BOJTHBL
YKa)krTe HOMep, COOTBETCTBYIOLMII MUHUMa/IbHOM Temneparype AUT?

"nT 4

Ne 24 PacyeTHas 3a7jaua (Bo3MoykHO 100 BapraHTOB).

Haiitu oTHo1ieHue faBieHus cBeTa P1 npu HOpMasbHOM MaZleHuH Ha TIOBePXHOCTh C KO3 HULIMEHTOM OTpaykeHUs
p = {1} k gaBnenuto cBeta P2 Ha 3auepHeHHYIO TTOBEPXHOCTH IPH yIie mazienus P = {450}.
Ne 25 PacuéTtHas 3afaua (Bo3MoxHO 100 BapraHTOB)

Ha nuadparmy c otBepcTuem auameTpom {4,7 MM} TafiaeT myioCKasi MOHOXpOMaTUUeCKast BOJIHA C JI/TUHON BOJTHBI
{0,75 mkm}. Ha kakom pacCTosiHUM OT AuadparMbl HaZlo TIOMECTUTh SKPaH, YTOObI TIOyUUTh B LIEHTPe 3KpaHa
MaKCHMasbHO TeMHOe TISITHO? Pe3ysbrar BeIpasvuTh B MeTpax U OKPYITIUTD [0 JeCSIThIX.

Ne 26 PacuetHas 3afaua (Bo3MoxHO 100 BapraHTOB).

Ha mudpakijoHHy0 pelieTKy HOpMaJIbHO TMajlaeT MOHOXPOMaTHUeCKHI CBeT C AJTMHON BosiHBL A = {600} HM.
Hatitu obiee uncio N aupakiiMoHHBIX MAKCUMYMOB, KOTODPBIE JAeT 3Ta pelieTka, eciu ee nepuog d = {2} MkM.
Ne 27 PacuéTtHast 3a7jaua (Bo3Mo>kHO 100 BapraHTOB)

YhaneHHbBIN OT IPyrUX TeT MeTayIndeCKUH IapyK NPy 00/TyueHHH ero 3/IeKTPOMarHUTHBIM M3/Ty4eHHeM C
IMMHOM BoJHBI {0,22} MKM MakCHUMaJIbHOTO MOXKET 3apsiiUThCs 7o roTeHiuana {0,25}B. Hatitu B 3B paboty
BBIXO/]a /151 9TOT0 MeTasuia. OTBET OKPYIIUTh IO COTBIX.

Ne 28 PacuétHas 3ajjaua (Bo3MokHO 100 BapraHTOB)

ITepexop 3/1eKTpOHA B aTOMe BOZOPO/ia U3 COCTOSTHUS N B COCTOSTHHE C KBAHTOBBIM UKC/IoM m={2}
COTIPOBOX/IaeTcst u3nydyenrueM potoHa ¢ A={410 um}. Bo CKOJIbKO pa3 yMEHbILUICS PaZiiyC OPOUTHI 3/IeKTPOHA?

[MocTosinHast Pupbepra 1, 09-10A7 mA(-1)

Ne 29 TTpu coymapeHur co CBOOOIHBIM 3/IEKTPOHOM (DOTOH PEHTTeHOBCKUX JTyUel IJTHHOM BoHbI 30 HM Tiepeiasn
aekTpoHy 31 % cBoeii sHeprun. OnpeenyTh JIMHY BOJTHBI (POTOHA PAaCCeSTHHOTO PEHTIeHOBCKOTO M3/Ty4YeHusl.
OTBeT AaTb B HM, OKPYIVIMB [0 LieJIbIX.

Ne 30 PacuéTtHast 3as1aua (Bo3MoykHO 100 BapraHTOB)

Ha pucyHKe m300pa’keHbl HECKOJILKO SHepreTHYeCKUX YPOBHeH /1eKTPOHHOM 0060JI0UKH aToMa U IT0Ka3aHsbl
Tiepexo/ibl C OJHOTO SHepreTHUeCKOr0 YPOBHS Ha /pyroil. Yemy paBHa [iiHa BOJIHBI (POTOHOB, U3/Ty4aeMbIX IIPH
nepexogie ¢ yposHst E4 Ha ypoBens E1, eciin

A13={400} um, A24={500} amu A_32={600} HM.

OTBer faTh B HaHOMeTpax (HM) LIeJIbIM YMCJIOM.
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Bonpocbl 3akpblmoz2o muna:
Ne 1 Bpycok Maccoit m HaxoquTcsl Ha Becax. HaliTy rokasaHusi BecoB P, ecsii Becbl HQUHYT JIBUraThCsl BePTUKAIbHO
BHU3 C yCKOpeHUeM a = g. BribepuTe ofiiH OTBET

1. P=2mg
2. P=mg
3. P=3mg

4.0
Ne 2 Teno maccoii M = 4 Kr coe[iHEHO C TeJIOM MacCcoi m = 1 Kr HeBeCOMOU 1 HepacTSHKUMOUW HUTBIO, TIepeKUHYTOM
yepe3 HeBeCOMbIH 610K (CM. puc). UeMy paBHO yCKOpeHHe Tejia MacCoi m?

1. 16,7
2.4,0
3. 6,0

4. 16,0
Ne 3 B 0CHOBe 3aKOHa COXpaHeHUsI MOMEeHTa UMITY/IbCa JIe)KUT:

A. 0fHOPOAHOCTb BpEMEHU

b. ojHOpPOAHOCTB IIPOCTPAHCTBA
B. HeT npaBU/IBLHOIO OTBETa

I'. n3oTponms NpocTpaHCcTBa

BribepuTe ojiH OTBET
Ne 4 CriioniHOM HUATHH/P MacChl M KaTUTCS 063 CKOTBKEHHUST CO CKOPOCTBIO U 110 TOPU30HTA/IbHOM TIOBEPXHOCTH.
KakoBa ero kuHetnueckast 3Heprusi? (MomeHT nHepuyy nunuHapa 1/2mRA2, rae R — paguyc qumnHpa).

Bribepute ofuH OTBeT
1. 4/5 ImulA2
2. 5/4 ImulA2
3. 3/4 ImulA2

4. 7/10 ImolA2
Ne 5 Paccmotpurte n300pa)keHre, yCTaHOBUTE COOTBETCTBHE BEKTOPHBIX BeJIMUMH U UX (U3UYECKOTO CMBICTIA.
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1. TaHreHMaIbHOE YCKOPEHUe
2. HOpMaJ/lbHOE YCKOpeHue

3. yCKOpeHUe

A. XapakTepu3syeT ObICTPOTY H3MeHEHHs BEKTOPa CKOPOCTH

b. XapaKTepI/I3YET HN3MeHeHKEe BEKTOpa CKOPOCTH I10 BeJIMUrHe

B. XapakTepu3syeT u3MeHeHHe BeKTOpa CKOPOCTH I10 HarpaB/IeHUIO

Ne 6 T'padmK LIMKIMUECKOTO TIpoLiecca N300paXkéH Ha pyUCyHKe. B 3ToM mporjecce ra3
1) CoBepuaeT oTpHLIATENTBHYIO paboTy;

2) CoBeplLaeT MOJIOKUTETBHYI0 PaboTy;

3) He nosnyyaeT TernoTy OT BHEIIHUX UCTOUYHHKOB;

4) He OTJaéT TeryioTy BHELTHUM TeJlaM.

Ne 7  TIuks, u300pa>kEHHBINA HAa PUCYHKE, COCTOUT U3

p, I

—

—
-

2

1) 2 u3obap u 2 uzoxop;
2) 2 uzotepM U 2 u3obap;
3) 2 u30TepM U 2 U30X0p;

4) 2 u3oTepM U 2 afuabar.

Ne 8 Uucrno creneHei CBO60,£[LI AJI1 TPE€XaTOMHOTI'O I'a3d, MOJIEKYJIbI KOTOPOI'O — TPU MdT€pHa/IbHbI€ TOYKH,

_d Y
5

COe/IMHeHHbIe )KeCTKOM CBSI3bI0 (TPeyroyibHUK), PaBHO:

1.3

27

24353



2.5

3.6
Ne 9 B CKOBKHX TOUKAax MOTYT [TepeceKaThCsl H30TepMa U afrabara Ha AuarpamMme?

1. OpgHoit
2. [Osyx

3. Tpex u bonee
Ne 10 CooTHecHTe BepHBIE YTBEP)KIEHHUS.

1. Ouddysus
2. VicnapeHue
3. [InaBnenue
4. BA3KOCTb
5. Ter10npoBOAHOCTE
6. Cybmumaryst
A. ®a3oBbiii mepexof,

b. fABnenue nepenoca

Ne 11 3apsiz Ha oOk/agKax KOHZAEHcaTopa yBeJuunIu B 2 pasa. Kak n3MeHUIack 1py 3TOM 3/1eKTPOEMKOCTh
KOHJieHcaropa?

Bribepute ofUH OTBeT:
1. He U3MeHHUTCA
2. yBeIUUYUTCS B 2 pasa

3. yMeHBLIUTCS B 2 pasa
Ne 12 YeThIpe 0jTHAKOBBIX TOUEUHBIX 3apsi/a q paclioyioKeHsbl B yIvIax KBajpara co cropoHoi 2R. Haiitu noTok BekTopa

HaMpspKEHHOCTH 3JIEKTPUYECKOTO T10/1S1 Yepe3 MOBepXHOCTh C(ephl € LIEHTPOM B OIHOM U3 YITIOB KBaZipara U
paguycom R.

1.0

2.qe0

3. q/e0

4. q/4€0
Ne 13 BribepuTe dpa3sy, uToObI yTBEP>KAEHHE CTAlI0 BEPHBIM.

B 11eHTpe paBHOMEPHO 3apsUKeHHOI0 KOJIBbLIA. ..
1. TToreHMas 571€KTPOCTATUYECKOTO IO

A. paBeH Hy/O

b. He paBeH Hy/0

B. He orpe/iesiéH B JaHHOM 3a/jaue

2. Harpspk@HHOCTB 3/1eKTPOCTaTU4eCKOro Mouist
A. paBHa Hy/IIO

b. He paBHa HymO

B. He omnpe/iesieHa B JaHHOM 3aaue
Ne 14 Kak M3MEHHUTCS SHEPIUsi, 3allaceHHas B KOHZEHCATope, eCJTd, He OTK/TIoUast ero OT MCTOYHHKA, YBETHUUTh
pacCTosAHNEe MeXOy riacTuHaMu? OTBeT 3aruIInTe OTHHUM CJIOBOM:
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1. ¥YBemuuurcs
2. YMEeHBIINTCS

3. He u3smenurcs

Ne 15 1nockuii Bo3Ay1LIHbIN KOHeHcaTop eMKOoCcTh C=4 MK® 3apsbkeH A0 pa3HocTu noteHanoB U=200 B u oTk1toueH
OT UCTOUHMKA. HaiiTi paboTy Cr 2eKTpUdeCKOro IoJIsl IPY BBeIEHWH B IPOCTPAHCTBO MKy 00K/IaaKaMu
KOH/leHcaTopa I7IaCTUHbI C AU3/IeKTpUYeCcKoi MPOHULaeMOCThI0 £=8.

BriGepute ofyH OTBeT:
1.-0.07 Ox
2. 0.07 Ix
3.-0.04 I

4. 0.56 I

Ne 16 Ha kakoiif U3 KOMIIacOB MarHWTHOe T10/ie KOHTypa OyzieT AeficTBOBaTh CU/IbHEe

1. a
2. b

3. 0AMHAKOBO
Ne 17 3akoH buo-Cagapa-Jlariaca orpegesisieT MarHUTHYHO MHAYKLMIO dB 11osisi, co37aBaeMoro TMHeHHbIM 371eMeHTOM
npoBozHuKa dl ¢ Tokom I B HekoTopoii Touke A. Kakoii pafuyc-BeKTOp U yroJ, u300pa)keHHbIE HA PUCYHKE, BXOJAT

B hopmyny?

l.rlual
2.12102

3.rlua2
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4.12nal
Ne 18 YUacTtuiia Maccoit m, HecyItjast 3apsifi q, ABWKeTCSI CO CKOPOCTBIO U B OZJHOPOJHOM MarHUTHOM I10Jie C MHAYKIMel B

0 OKpY>KHOCTH paguycoM R. Kak usmensTcst paguyc opouThl, ieprof obparlieHus 1 KUHeTHueCKasi SHeprust ipu
YBeJIMUeHUH CKOPOCTH [JBYDKEHUSI?

A. Pasiuyc opOuUTEL.

B. TTepuog obparienusi.

B. Kunetuueckas sHeprusi.

1. yBesmmuurcs

2. YMEHBILUTCS.

3. He U3MEHUTCS

Ne 19 YcTaHOBUTE COOTBETCTBHE MeXKY HOMEePaMH M XapaKTepHCTUKAaMU MeXaHW4eCKOro KoinebaHusl, TIpefCTaBIeHHOTO
Ha PUCYHKe.

A. AMmmatyga
b. Ilepuop
B. Bpems

I. CmemieHue

IJH.

A

T

/\

Ne 20 PaccmoTpuTe rpahMK rapMOHAYECKOTO Kosebanust X=Acos(wt).
CooTHecuTe BUJ| SHEPTUH C ee rpaduKoM.

1.

TJ4 T2 3T 4 T, !
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J4  TY2 3T/4 T, J

maw?A?

2

T

A. TTosHas MexaHWUeCKas SHeprus
b. IloreHyuansHas 3Heprus

B. Kunetuueckas sHeprust

Ne 21 IudpakiponHas perétka cogepxut 100 mrpuxoB Ha 1 Mm. [Ipy HOpManbHOM TajieHUH Ha Heé CBeTa C JJIMHOM
BoJHbI 500 HM MakCUMabHbIM MOPSIOK CIIeKTPa, KOTOPbIA MOXKHO HabmozaTh, paBeH:

A. 10
b. 20
B. 30

I. 40 u 6oJtee

No 22 Kak U3MeHUTCS KUHEeTUYeCKasi SHeprust (hOTO3IeKTPOHOB TIpH (oTO3(hdEKTe, eC/TH YBETUUUTh YaCTOTY MaZaolero
Ha MEeTaJUT CBeTa, He U3MeHsis OBII[yI0 MOIIHOCTh U3TyUeHUsI?

1. He usmenurcs
2. YBenmuuurcs

3. YMeHbIIUTCS
Ne 23 YcTaHOBUTE COOTBETCTBHE MEXY HOMepaMU U Mpe/I/Io’KeHHbIMU YacTsiMu opmyiet 3 dekra Kommnrona.

1:1_3:4-(5 _s)

A.cos ©
B. A
B. N
r.1

1. A

E. Ac
Ne 24 YacToTa 3ByKOBOM BOJTHBI, NCTTYCKAeMOiA TTOKOSIIIIAMCST UCTOUHMKOM, paBHa v_0. Ec/ii 3TOT MCTOUHMK U TTPUEMHUK
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3BYKd HpI/I6J'[I/I)KaI-OTCFI APYT K APYTY C OAWMHAKOBBIMHU I10 BeJIMUWHE CKOPOCTAMHU, PABHBIMU T1OJIOBUHE CKOPOCTH
3BYKd, TO UaCTOTa NNPUHHUMAEMOI'o IIPpUeMHHUKOM CUI'Ha/la pABHA

BribepuTe Oj1H OTBET:
A. 3v0

B. 1/3v0

B. 3/2v0

I. 2/3v0

Ne 25 Yron niosiHoM Mo/sipU3aliviil PY OTPayKEHUH OT KPUCTa/lla KAMEHHOM COJM paBeH p=57A¢ . Omnpe/e/inTh CKOPOCThb
pacrpocTpaHeHusi CBeTa B 3TOM KpucTtasie. CKOPOCTh cBeTa B Bakyyme ¢ = 3-10A8 m/c.

Bribepute ovH OTBET:
A. 1.95-1078 m/c
B. 2.95-10n8 wm/c
B. 2.45-10/8 m/c

I 1.55:10"8 m/c

Ne 26 Ha pucyHKe TIpuBe/ieHbI CIIEKTP MOIVIOLIEeHHsI pa3peXXeHHbIX aTOMapHbIX TIapOB HEM3BECTHOI'O BellleCTBa U
CIIeKTPbI NOIVIOLeH)s] aTOMapHbIX [1apOB U3BECTHBIX 3/71€MEHTOB.

Genlecmaeo

[TpoaHa/mM31poOBaB CIEKTPbI, MO)KHO YTBEPKAaTh, UTO HEM3BECTHOE BeIleCTBO COLEPIKUT:
1. ToneKo Boziopog, (H) v renuii (He)

2. Tonbko Hatpuii (Na) u Bogopog (H)

3. Bogopoz (H), remmit (He) u Hatpwmit (Na)

4. narpwuii (Na), Bomopog (H) u gpyrue 3nemeHThI, HO He renuii (He)
Ne 27 Ha pucyHKe nipeficTaBieH (parMeHT AvarpaMMbl SHepreTHueCKUX YPOBHeH aToMa BOZOpoza.
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E, 'jBJ n

{ a0
~0.54 5
- 1.50 3
~3.38 . 5
~13.55 Laeess 1

MuHUMabHBIN UMITY/IBC UMeeT (HOTOH, U3/1yyaeMbli [1pY Tepexoge:
1. C ypoBH4 5 Ha ypoBeHb 3
2. C ypoBH# 4 Ha ypOBeHb 3
3. C ypoBH# 2 Ha ypoBeHb 1
4. C ypoBH4 3 Ha ypOBeHb 2
Ne 28 B crieKTpe H3/y4eHHs] aTOMapHOT0 BOIOpoZia Hab/mioiaeTcsi pOBHO JiBe JIMHUM cepuu banmbmepa (2-51 cepusi).

CkosbKo yuHMI cepuu JlaiimaHa (1-s1 cepusi). HaOTIOAETCS B CIIEKTPE U3/TyUYeHus ?

BeibepuTe ojiH OTBET:

A. 3
B. 5
B. 4
r. 2

Ne 29 DHepru 3/1eKTpOHA B aTOMe BOAOPOZA B 0CHOBHOM COCTOSIHUU paBHa -13,6 3B. IToTeH1uanbHas sHeprus
3/IeKTPOHA B ITEPBOM BO30YK/IEHHOM COCTOSTHUH (N = 2) paBHa ...

BriGepuTe 0fvH OTBeT:

A. -3.43B
b. -6.83B
B. 13.63B
I. 6.83B

Ne 30 B pe3ynbrare cepuu paZjMOoaKTHBHBIX pacrajoB sipo ypaHa (92/238)U npeBpaiilaeTcsi B siApO CBUHLIA
(_82/208)Pb . CkonbKo a- 1 J-pacraZioB IPOUCXOAUT TIPY 3TOM?

A) 8 a- u 6 B-pacmazos;
B) 6 a- u 8 B-pacnaos;
B) 10 a- u 5 B-pacrniazios;

I') 5 a- u 10 B-pacnazios.

33 24353



