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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)

24.05.06 Cucrembl ynpaB/jieHNs JieTaTe/IbHbIMHU anmnaparaMmu

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
Ha 3ace[jaHWH BbITyCKatollel Kadepbl

A5 JUHAMUMKA U1 YITIPAB/IEHUE ITIO/JIETOM JIETATEJ/IBHBIX AITITAPATOB

3aBepytromuii Kadeapoit Tonmerun O.A., 1.T.H., Ipod.




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 U MOZle/IMpOBaHusl, TEOPETUYECKOTO U SKCIIepUMEHTaIbHOTO UCC/Ief0BaHuUs [j1sl pellieHHs MHXXeHepHBIX 3aZayu
nipoeCcCOHaIbHOMN esITe/IbHOCTH

@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 MOTPEIIHOCTH U3MePSIeMbIX BEJTUUUH;;;
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
HanpasyieHur0 24.05.06 Cucmembl ynpaeneHus 1emameabHbIMU annapamamul.

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

Copep>xaHue [UCLAIIMHBL SIBASIETCSI OCHOBOW Jyis  ocBoeHMs gucuuiuiiH: A3POTA30JUHAMUKA,
JUHAMUKA KOCMMNYECKUX JIETATEJ/IBHBIX AIITITAPATOB, JUHAMUKA IIOJIETA
JIETATEJIBHBIX AIIITIAPATOB, PAAIUOTEXHNYECKUWUE CUCTEMBI.

Hpe,[[BapI/ITE‘JILHbIe KOMIIeTeHLI1H, CClJOpMHpOBaHHBIe y 06yqa}0u_1eroc5{ A0 Hayda/la U3ydyeHus AUCLHUIIIMHBI:

¢ OIIK-1 — CriocobeH NpUMeHSITh eCTeCTBeHHOHAYYHbIe ¥ 00ILeMHXeHepHbIe 3HaHHS, METObI MaTeMaThyeCKOro
aHa/M3a ¥ MOZleJTMPOBaHus, TeEOPeTUYeCKOro U SKCIIepUMeHTaIbHOI0 UCC/Ie0BaHUs [jIsl PellleHrs] MH)KeHepHbIX
3a/iau poeCCUOHANBHOM [IeSITeNIbHOCTH



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

24355




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
Pazgen 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 |KBaHTOBas criekTphbl. Teopus bopa ctpoenust atoma. 6.4 TIpuHLMn HeonpegeeHHOCTU. BoJiHbI 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 pa3jena
JUCLHUIUITUHBI 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

Paszien 1. KaueHwus. JlaboparopHas pabota Ned. VcciienoBaHue 11eHTPa/IbHOTO yjapa 1apoB.
JlaboparopHasi pabota Ne5. OripefiesieHre YCKOPeHUsi CBOOOJHOTO Ma/ieHust TIPH

1 g)é/lsg;)elcxne TIOMOIIA MaTeMaTHUeCKOro U 060pOTHOTO MasATHUKOB. JTabopaTopHast pabota Ne6. 11

HNccnepoBanre 3aKOHOB AMHAMUKH BpalllaTe/IbHOTO JBY)KEHNsI TBEPAOIO Tesa.

MeXaHHKH.
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.
CTyzieHT BhinonHsieT 1 JIP B COOTBETCTBUM C MHAUBUYAIBHBIM Tpadrkom
BBITIO/THEHUMs1 J1TabopaTopHBIX paboT B 1abopatopuut "MeXaHUKH U MOJIEKY/ISIPHOMN
¢usuku" , JlaboparopHas pabota Nel. OrnpeziesieHHe YHUBEPCAIbHOW Ta30BOM
TOCTOSTHHOW MeTO/IOM OTKauKu. JlabopatopHasi pabota Ne2. OrnipeenieHue

Paspen 2. orHotenus (Cp/ Cv) MeToIoM 3BYKOBBIX CTOSTUMX BOJH. JlabopaTtopHast pabota Ne3.

7 MonnekynsipHast |Onpegenenve otHotieHus (Cp/ Cv) metogom Knemana u [Je3opma. JlabopatopHast 6
¢uzvka u pabota Ned4. Oripezenenue otHomienus (Cp/ Cv) metogom Kiemana u [lezopma ¢
TepMOUHAMUKA. |ToMOIIIbI0 ycTaHoBKU DITT1-6H. JlabopatopHast pabota Ne5. M3yueHue TEMIOBbIX

MallIMH Ha TipuMepe aeurarens Ctupiuara. JlaboparopHasi pabora Ne 6.
Onpepenenue ko3dduimeHTa BI3KOCTH XUAKOCTU. JTabopaTopHas pabora Ne7.
Ornpegenenue kKo3QduiieHTa BI3KOCTH BO3AyXa KalW/UISIPHBIM METO/IOM.
JlabopaTtopHast pabota Ne8. Onipesie/ieH1e TETUIONPOBOJHOCTH BO3/yXa.
Bcero 3a 2 cemecTp 17

3 |Pa3gen 3. BBOfIHAs JIP - 3eKTpor3MepuTeibHble MPUOOPhI. CTYIEHT BBITIOMHSIOT 2 paboThl 13 13
O/eKTPUUEeCTBO |TepeyrC/IeHHbIX, B COOTBETCTBUU C UHAUBU/YanbHBIM IpaMKOM BBITO/THEHMUSI
U MarHeTusM.  (nmabopaTtopHbiX paboT B mabopatopuu "'DieKTpo MarHeTusma'": 13 mabopatopHoro

MpakThKyMa "OnekTpuuectBo" JlabopatopHas pabora Nel. M3yueHue
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3/IeKTPOCTAaTHUECKOrO T0JIsi METOZIOM MofiennupoBaHust. JlaboparopHast pabota Ne2.
3akonbl Kupxroga. JTaboparopsasi pabora Ne3. MccienoBaHue 3aBUCKMOCTH
rojie3HoM MoIHOCTH, KI1/] MCTOYHMKA TOKa U CHJIbI TOKA B LIeNd OT Harpy3KH.
JlabopaTtopHast pabota Ne5. V3yueHue MpoLieCccoB 3aps/ia U pa3psijia KOH/1eHCaTOpOB.
JlabopaTtopHast pabota Ne6. V3yueHre CBOWCTB cerHeToIeKTprKa. 13
J1labopaTopHOro MpakTUkyma "DjieKTpoMaruetusm" JlabopatopHas pabora Nel.
W3mepenue MarHuTHOro nojist 3emuu. JlaboparopHasi pabota Ne2. OripesiesieHue
HAaMpsDKEHHOCTY MarHUTHOTO TOJISt B TOYKAX OCH KPyroOBOro ToKa. JlabopaTtopHast
pabora Ne3. VI3yyeHrie MarHUTHOTO TTOJIs1 COTIEHOM/A C TIOMOIIIBIO JaTurKa XOoJuIa.
JlabopatopHast pabota Ne4. VicciieoBaHye MeT/IM TUCTepe3nca heppoMarHeTrka.
JlabopatopHas pabota Ne5. OnpeiesieHre B3aMMHOM UHAYKTUBHOCTH JIBYX
KOHTYpOB. JlaboparopHast pabota Ne6. I13yueHne siBfieHUs] B3aUMHOW UHAYKLU.

CrygeHT BbINoHAIOT 1 paboTy , B COOTBETCTBUH C MHUBHU/YaIbHBIM IPauKOM
BBITIO/THEHMSI TaOOPaTOPHBIX PaboT B laboparopuu "OnekTpomMarHetusma', 13

4 g)a;i:gf' /1ab0paTOpHOTo MPaKTUKyMa " DyIeKTprUUecTBo" HavﬁopaTopHaﬁu pabota Ne4. 4
KOeGaHL Onpe,aenerIe JW3IeKTPUYeCKUX MPOHUL[aeMOCTel XKUAKOCTe U MOJIIPU3yeMOCTH
HEIOJIAPHOM MOJIEKY/IbI Pe30HAHCHBIM MeTozioM. JIabopaTtopHast pabora Ne7
H3yueHue BEIHY)K/IeHHBIX KoebaHuUil B KoiebaTelbHOM KOHTYPe.
Bcero 3a 3 cemectp 17
Beognas JIP - ontuueckue npubopel. [lajiee CTyeHT BBITIOIHSIOT 2 paboThl , B
COOTBETCTBUM C MHIUBU/Ya/TbHBIM TPaUKOM BBITIOMHEHHs 1TabopaTopHBIX paboT B
naboparopuu "OnTtrku', u3 crivicka: JIP Nel V3mepeHue nokasaresieit TIpesioMIeHust
sxugkoctei. JIP Ne2 OrnipeziesieHre AJIMHBI CBETOBOI BOTHBI ITPU TTOMOLIM OUTIPU3MEL.
Paspen 5. JIP Ne3 Vi3mepenwusi ¢ IOMOIIIbI0 WHTepdepeHIMOHHbIX Kostel| HetotoHa. JIP Ned
5 |BonHoBBIE [wudpakiys Ha yIIopsiZloueHHOM 1 XaOTHUeCKOM MHOKeCTBax rpenstcTBUi. JIP Ne5 10
TIPOLIeCCHI. Hudpaxius @payHrodepa Ha ATMHHON psAMOyTobHOM 1ijeu. JIP Ne6 N3yueHue
CBOICTB OTpa’kaTe/ibHOM Ar(PaKLIMOHHOM pellIeTKU U orpejesieHUe C ee TIOMOLIbIO
JUTMHBI cBeTOBOM BOMHBL JIP Ne7 OripefiesieHe KOHL|eHTpalliM pacTBopa Npy
TIOMOLLM To/TyTeHeBoro caxapumMetpa. JIP Ne8 V3yueHue 3aKOHOB Mo/sspy3aLiiv
cBeta. JIP NeS M3yueHue gucriepcuu cBeTa
CTyzeHT BBINOMHSAOT 1 paboTy , B COOTBETCTBUY C MHAUBUAYANBHBIM TpadrkoM
Pazpen 6. BBINTO/IHEHMS TaGOpaTOpHBIX paboT B 1aboparopuu "OnTuku", U3 crcka: JIP Nel
6 |KsaHToBas W3yyeHure crieKTpOB McMycKaHus U noryotgenust. JIP Ne2 M3yueHue criekTpa atoMa 7
¢u3uka. BOZIOPO/Ia M orpefiesieHre TiocTosiHHON Puzbepra. JIP Ne3 VMccieoBaHue CIEKTPOB
VHEePTHBIX r'a30B.
Bcero 3a 4 cemecTp 17
3.4. CamocTosiTenbHanA padora crygenta (CPC)
Homep n
Ne |HaumMeHoOBaHHe 0Oo0neMm,
CopaepxaHue yuyeOHOr0 3ajaHUs
n/n paspena 4acoB
JAVCLUIIUHBI
Pazgen 1. BeirosiHeHre BBOHOM JlabopaTopHOii paboThl. [ToAroTOBKa K /1ab60paTOpHBIM
1 (usnueckue paboram Nel, 2. OopmiieHre O0TUETOB 10 JlabopaTopHbIM paboTam. IToAroToBKa K 36
OCHOBBI 3aiure jgaboparopHbIx pabot. BeimonHenue JomaruHero 3aganus Nel. TToaroroeka
MeXaHUKH. K TectaM Nel,Ne2. TToAroTOBKa K JUarHOCTHUECKUM paboTtam Nel,Ne2.
Pazpen 2. IMoaroroBka K yaboparopHoii pabote Ne4. OdopmiieHre 0TYETOB M0 J1abopaToOpHOi
5 MonnekysnsipHast |paboTe. TToAroTOBKa K KOJIIOKBHUYMY T10 7abopaTtopHoii pabote. [ToAroToBKa K TeCTy 40
¢ur3vka u Ne3. IToaroToBKa K IIpakTUUe CKUM 3aHATHUSM 10 TeMaM Ne 6,7,8. BeinonHeHnue
TepMoAWHaMUKa. JJomaliHero 3agaHus Ne 2.
Bcero 3a 2 cemecTp 76
Paszen 3. IMoaroroBka k JIP1,2. Odopmienne oryeros 1o JIP. TToaroroBka K KO/UIOKBUYMY T10
nabopatopHbiM paboTam. IToaroroeka k Tectam Nel,2 IToaroToBka K I13 o Temam
3 |DneKTpu4ecTBO 66
1 MArHETH3M. 3.1-2-3. Bemonzenue omaiHero 3aganus Nel. ITogroroska x Tecty Ne 3.
IToaroroBka n3 o Temam 3.4-5-6-7. BeinosiHeHre JloMariHero 3agaHus Ne2.
Paszien 4. IMoaroroeka K JIP 3,4. OdopmiieHre 0TUeTOB 10 J1JabopaTopHbIM paboTaM.
4 | dusuxa IMozroToBKa K KOMIIOKBUYMY I10 TaDOPaTOPHEIM pa60TaM; [ToaroroBKa K 10
o MpaKTUUeCKOMY 3aHATHIO M0 TeMe 4.1. BrinosiHeHue 2-oi yacty JloMaliHero
KoebaHui.
3azaHust Ne2.
Bcero 3a 3 cemecTp 76
Pazpgen 5.
5  |BonHoBbe IMoaroroska k JIP1,2. Odopmnenne oryetos 1o 2-Mm JIP. [ToaroToBKa K KO/IJIOKBUYMY 3
1o naboparopHbIiM pabotaM. ITogroroeka K tecty Nel,2.
TIPOLIeCCHI.
6 |Pa3sgen 6. IMoxroroeka K jp 3. OdopmieHue oTueta Mo JabopatopHoii pabote. IToAroToBKa K 1
KBaHToBas Tecty Ne3.
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pusvKa.

Bcero 3a 4 cemecTp 4

4. @OPMbI KOHTPOJISA OCBOEHUSA JNCIHIUAIIIMHBI

CEMECTP HEJE/IN CEMECTPA
12 3 4 5 61|78 9 10(11/12(13(14 15 16| 17
OTu. o Tect, OTu. 110 3, Tect, OTu. 110 3, Otu. o JIP,
2 JIP JIP AP JIP AP Tect AP
OTu. 1o Tect, OTu. 110 13, Tecrt, Otu. o A3, Otu. no JIP,
3 JIP JIP AP JIP AP Tect AP
4 Tecr, ](I)PT‘I' M0 \mp! | | Oru. o JIP, Tecr | Oru. 110 JIP, Tect |[TP|3au.

YcnoeHble 0603HaYEHUS:

[P — nrarHocTuueckast pabora;
Ortu. 1o JIP — otuet no JIP;
Tect — TecrT;

[13 — nomaiHee 3a/aHue;

3ay. — 3aueT.

TeKylMii KOHTPOJIb YCIIeBaeMOCTH CTYJEeHTOB MPOBOAUTCS B JUCKPETHbIE BpDeMeHHbIe HHTePBaJIbl B
cnenyrommx Gopmax:
e MarHoCTHYeCKas paboTa;
e oruet no JIP;
® TecCT;
e JIOMalllHee 33/laHue.

IIpoMexyTouHas arTecTalus IPoOBOAUTCS B hopMax:

¢ DJK3dMeEH;
e 344eT.
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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. ®. YcruHosa, 2009, 423 3K3.

. dnekrpomarHerusm. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoga, 2006, 543 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. ®énopog, FO. H. JTazapesa, B. I'. CpeguH. . ®usvka. Mexanuka. CI16.6I'TY "BOEHMEX" um. [I. ©.

YcruHoRa, 2016, 116 3k3.

. 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. Jlaszapesa, B. I'. CpeauH. . ®u3nka. OCHOBBI MOJIEKY/ISIPHO-KMHETHYe CKOW TeOPUH U
tepmoguHamuku. CI16.BT'TY "BOEHMEX" um. []. ®. YctuHoBa, 2017, 152 3Kk3.

. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Dnekrpuuecto. CII6.6I'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018, 128 3k3.

. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpeaun. . ®usvika. Mardetusm. CI16.BT'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2019, 222 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 pesIITUBUCTCKOM MexaHuKU U kocMosioruu. Ctapeiii Ockon: THT, 2023, 100 5k3.
E.T. Bopoauna. . ®usuka. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2013, 280 3k3.

E. T. BopoauHa. . DleMeHThl TEOPUH TOJIS B 3JIEKTPOCTATHKE U d7ekTpoMarHetrsme. CI16.BTTY "BOEHMEX"
nM. [I. @. YcruHoBa, 2014, 477 3K3.

E.T. BopoauHa, A. H. CrapyxuH. . Konebanus u Bonuel. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2011,
371. pec.

E.T. Bopoauna, A. H. CrapyxuH. . Keantosas Mexanuka. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoRa, 2012,
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 obiedi pusuku. T. 1 Mexanvka. MonekysipHast usvika. BI'TY "BOEHMEX" um. [I. ©.
YcruHoga, 2007, 291 3k3.

N. B. CaeenbeB. Kypc obieii pusuku. T. 3 KanrtoBas ¢pu3mnka. AtomHast ¢pusrka. Pusrka TBEPIOTO Tesa.
du3rKa aTOMHOTO siZipa U 3neMeHTapHbIxX yactull. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007, 292 3K3.
W. B. CaBenbe. Kypc obiriedi pusuku. T. 2 OneKTpruuecTBo U MarHetusm. Bosnel. Ontrika. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007, 279 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. . @opmupoBaHue $hr3nuecKoil KapTuHel Mupa. Mocksa: ViHdpa-Vaxenepus, 2024, 1 3k3.

2. E. T BopoauHa. . [IpMeHeHMe TeopyH MOJIs B 37IEKTPOCTATHUKe U A1eKTpoMarHetusme. Mocksa: MHpa-
Nuxenepus, 2024, 1 sks.

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

3. https://urait.ru/ — I'maBHasi — Obpa3zoBaresibHas riatdopma FOpaiT. [1/st By30B U CCY30B..

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
HampasyieHuto 24.05.06 Cucmembl ynpaseneHusi JemameabHbiMU annapamamu. JUCLWIIIMHA peanu3yeTcsl Ha
takynsretre O EctectBenHoHayuHblii BI'TY "BOEHMEX" um. [1.®. YctuHosa kadezapoit O4 ®U3NKA.

IuciurivHa HalesieHa Ha hopMHpOBaHUe KOMNemeHyuli:
OTIK-1 crmoco6HOCTh TPUMEHATh €CTeCTBEHHOHAyuHble W OOIeMH)KEHEpHbIEe 3HAHHs, METOAbl MaTeMaTH4eCKOro
aHa/M3a ¥ MOJIe/TUPOBaHMUsI, TEOPETUUECKOTO U KCIIEPUMEHTATbHOTO UCC/IeZIOBAHUS /IS PEIIeHHs HH)XXEeHEPHBIX 3aziau
ripoeccroHabHOM fieaTeTbHOCTH.

Coep)xaHre JUCIUTIIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3ydyeHHeM (pyHaMeHTalbHBIX TTOHSTHH, 3aKOHOB
VM TeOopWil K/laCCMUeCcKoll U COBpeMeHHOW (U3MKK 110 OCHOBHBIM pasfenam: (pu3nuecKkue OCHOBBI MeXaHWKH,
3/IEKTPUYECTBA U MarHETHU3Ma, 37IeKTPOAUHAMUKHY, (PU3UKK KoJjiebaHUI U BOJTH, ONTUKH, KBAHTOBOW (PU3MKK, aTOMHOU U
siiiepHOM GU3UKU.

[TporpamMmMoii AUCLIMIUIMHEI TIpe/lyCMOTPEHBI CIeyIOIie BUABI KOHTPOJISA:

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYAE€HTOB TIPOBOJWTCS B AVICKPETHbIE BpeMeHHbIe HHTePBaJbl B
crenyonmx Gopmax:
e MAarHOCTHYeCKas paboTa;
e oryert 1o JIP;
* TecT;
e /OMaIlIHee 3a/laHue.

IIpomeKyTouyHas aTTecTanus IPoOBOAUTCS B hopMax:
* 9JK3aMeH;
e 3aueT.

OO6i11ast TPYIOEMKOCTh OCBOEHHUSI JUCLIMTUTUHBI cocTanseT 10 3.e., 360 u. TTporpaMmMoli JUCIIUM/IMHBI TIPEYCMOTPEHBI
JieknoHHble 3aHaTus (102 4.), npaktuueckue 3aHsTus (51 4.), aboparopHeiii npakTukyMm (51 4.), camocTosiTesbHast
pabora ctyzaenTa (156 u).
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Ilpunoxenue 2

K paboueii nporpaMme AUCLMIIHHBI

TEXHOJIOTYN U ®OPMbI OBYUYEHUSA

PekoMeHaluu no 0CBOEHUI0

AUCIHHUIITMHBI /1A CTyA€HTa

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.

. JI. ®énopos, FO. H. Jla3apesa, B. I.
CpenuH. . ®usrka. MexaHuka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2016 (5-9)

U. B. CagenbeB. Kypc obieit dpusuku. T.
1 Mexanuka. MonekynsipHast ¢pusvka:
BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2007 (5-10)

. FO. NBaHos, FO. H. Jla3apesa. .
Maremarrueckast 06paboTKa pe3y/ibTaTtoB
u3Mepenui B npumepax: CII6.BI'TY
"BOEHMEX" um. [I. ®. YctuHona, 2019
(Bce)

W. E. Vipopos. . 3agauu o o6iiet
¢usuke: CII6.: JTanb, 2007 (1)

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

E. T. BopoauHa. . ®usuka: CI16.BI'TY
"BOEHMEX" um. [I. @. YctrHOBa, 2013
(1-6)

A.T. Apewuxkun, H. A. ViBaHoBa, 1O. H.
Jla3zapeBa. . J7eMeHThI ClieliaabHON
TeopuH oTHocuTenbHOCTH: CIT6.BI'TY
"BOEHMEX" nm. [I. @. YctrHOBa, 2013
(Bce)

. MexaH1Ka 1 MoneKy/isipHasi pU3MKa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2012 (Bce)

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

. FO. Banos, T. H. Kusizesa, FO. H.
JlasapeBa. . BBeZieHre B MaTeMaTH4eCKyIo
00paboTKy pe3y/bTaToB 3KCIIePUMEHTA:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2018 (Bce)

H. A. BaHoBa, O. C. Komapoga, T. H.
KusizeBa. . Mexanuka: CaHkT-ITeTepOypr:
N3p-Bo BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2023 (1-10)

E.T. Bopoguna. . @opMrpoBaHue
¢busrueckol KapTHHbI MUpa: MockBga:

36

Wndpa-Unmxenepus, 2024 (1-7)

14
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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.

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

W. E. Vpopos. . 3asauu 1o obiiei
¢usuke: CII6.: Jlanb, 2007 (6)

JI. 1. BacunweBa, H. A. MBaHoga, FO. H.
Jla3zapeBa. . Cratucrtaueckue
pacnpenenenus B pusuke: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2015
(Bce)

. MexaH1Ka 1 MoneKy/isipHasi pU3MKa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2012 (Bce)

[. FO. Usanos, T. H. Kus3esa, 0. H.
JlaszapeBa. . BBeZieH1e B MaTeMaTH4eCKYO
00paboTKy pe3ysbTaToB 3KCIIEPUMEHTA:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctruHoBa, 2018 (Bce)

U. B. CagenbeB. Kypc obeit ¢pusuku. T.
1 Mexanuka. MosnekynsipHasi hr3uka:
BI'TY "BOEHMEX" um. [I. ®.
YctuHoga, 2007 (10-16)

. 10. NBaHoB, 0. H. Jlazapesa. .
Maremaruueckasi 06paboTKa pe3y/sbTaToB
u3MepeHuii B mpumepax: CI16.BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2019
(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)

[. . 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

W. E. Vipopos. . 3agauu o obieit
¢usuke: CII6.: JTanb, 2007 (2)

A. JI. 3arpe6uH, M. T. Jlegnes, T. A.
[MaBnoBa. . Mar"erusm: CI16.BI'TY
"BOEHMEX" nm. [I. ®. YctuHoBa, 2007
(Bce)

. ITpakTrkym no ¢usuke: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2005
(Bce)

. JI. ®énopos, 0. H. Jla3apesa, B. I.
CpepuH. . ®usuka. Marnetusm:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (Bce)

L. JI. ®égopos, FO. H. Jlazapesa, B. I
CpepuH. . ®u3KKa. DIEKTPUYECTBO:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (Bce)

U. B. CagenbeB. Kypc obieit dpusuku. T.
2 DeKTpU4eCcTBO U MarHeTrsm. BosHbL.
Onruka: CITI6.BI'TY "BOEHMEX" um.
. ®@. YcruHosa, 2007 (1-10)

. dnektpomarHetusm: CIT6.BI'TY

"BOEHMEX" num. [I. ®. YctunHoBa, 2009

66
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(Bce)

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

. Dnekrpomaruetusm: CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHosa, 2006
(BCe)

JI. U. BacunbeBa, H. A. VBaHoga, T. H.
Kussesa. . DeKTpoMarHuTHoe IoJjie B
Bewjectee: CI16.BI'TY "BOEHMEX" um.
. ®@. YcruHosa, 2017 (Bce)

E. T BopoauHa. . DieMeHTbl TEOPUH 01
B 1eKTPOCTATHKe U 3/IeKTpOMarHeTusMe:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2014 (Bce)

E. T bopopuHa. . [IpumeHeHne Teopun
TI0JIS1 B 1€KTPOCTATHKE U
aneKTpoMarHetusme: Mocksa: VHbpa-
Wmnxenepus, 2024 (1-5)

1O. H. Jla3zapesa, B. A. JKusynun, /1. B.
Bunorpagckuii. . Onekrpuuectso: CII6.:
W3p-go BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2023 (1-7)

E. T. bopoguHa, JI. Y. Bacunwesa, JI. B.
Kotoga. . Snekrpomarterusm: CII6.:
N3p-so BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2023 (1-6)

Wroro no paspeny

3

66

Pa3pen 4. ®u3u

Ka Kosie0aHuMm.

[Moaroroeka k JIP 3,4. OdopmiieHre OTUYETOB TI0
nabopaTtopHbIM paboTam. [ToAroToBKa K KOJVIOKBUYMY TI0
nabopaTtopHbIM pabotam. [ToAroTOBKa K IMPAaKTHUECKOMY
3aHATHIO 110 TeMe 4.1. BoinonHeHWe 2-0i yacTh
[omaiuHero 3aganus Ne2.

U. E. Vipopos. . 3agauu 1o o6iieit
¢usuke: CII6.: JTanb, 2007 (3)

E. I. Bopoguna, A. H. CrtapyxuH. .
Koneb6anwust u BosbI: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHOBa, 2011
6))

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

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpepuH. . dusnka. Konebanus:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2020 (Bce)

. DnekrpomarHetusm: CI16.BT'TY
"BOEHMEX" um. 1. ®. ¥YctuHosa, 2009
(BCe)

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)
U. B. CagenbeB. Kypc obieit dpusuku. T.
2 DJIeKTpUUeCTBO U MarHeTusM. BomHBI.
Onruka: CITI6.BI'TY "BOEHMEX" um.
. ®. YctuHosa, 2007 (14-15)

E. I bopoguHa, A. H. CrapyxuH. .
Konebanust u Bonubr: CIT6.BI'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2011
(2
. JI. ®énopos, 0. H. Jlazapesa, B. I.
Cpepau. . ®dusvka. Bomubl: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHOBa, 2021
(Bce)

. BonnoBast onrtuka: 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)

Wtoro no paspeny

5

Pa3pen 6. KBanToBas ¢pusuka.

paborte. IToaroToBka K Tecty Ne3.

IToaroroBka K /ip 3. OdopmiieHre oTyeTta 1Mo 1abopaTopHOM

. Cnektpe! atroMa. Teopus bopa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2006 (Bce)
W. E. Vpopos. . 3agauu 1o obiiei
¢usuke: CII6.: Jlanb, 2007 (5,6)
E.T. bopoguHna, A. H. CrapyxuH. .
KganroBasi Mexanuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHoBa, 2012
(Bce)
U. E. Vpopos. KeaHToBast (hu3uka.
OcHoBHble 3aK0HbI: M.: BUHOM.
Jlabopatopwus 3HaHuk, 2007 (Bce)
A.T. Apenikus, JI. Y. Bacunsesa, C. H.
CokosoBa. . OCHOBbI KBAHTOBOM
MeXaHWKH Y aTOMHOMN (PU3UKU:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2007 (Bce)

JI. Y. Bacunbera, B. C. I'yb6anos, T. B.
MBaHoBa. . MeTojpl pelieHust 3a/1a4 1o
onrtuke: CII6.BI'TY "BOEHMEX" um. /1.
@. YctuHOBa, 2008 (6)

E.T. BopoauHa, B. B. JIeHTOBCKMIL. .
OCHOBBI KBaHTOBOU 3JIEKTPOHUKHU:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017 (1-5)

. JI. ®énopos, JI. . Bacunbesa, [. FO.
eanog. . Kanrtosas onrtuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHOoBa, 2021

(BCe)

U. B. CasenbeB. Kypc obmeit ¢pusuxu. T.

3 KBanToBasi pusvika. ATomHast (hr3mMKa.

®u3uka TBépaoro Tesna. Prsuka

aTOMHOTO fiipa Y 37IeMeHTapHbIX YaCTHL:

CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2007 (Bce)

N. K. Hekpacos. . OCHOBBI (pU3UKHN

aTOMHOTO Siipa U 37ieMeHTapHbIX YaCTHL:

CII6.BI'TY "BOEHMEX" uwm. [I. @.
YcruHoBa, 2010 (Bce)

Wroro no pasgeny 6

17
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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 JIOMalllHee 3a/laHUeE;

* TECT;

e oruer no JIP;

e SK3aMeH;

®  33UeT;

e 3K3aMeH.

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 BLITIO/IHEHHE ABYX UHIWUBH/yaTbHBIX JOMAIIHUX 3a/JaHUH.
JomaniHee 3ajaHue «3auTeHO», eC/M pelleHo He MeHee 80% 3azau.
BapuraHTh MHAWBHAYAIBHBIX JOMAIIHUX 3a/jaHri 110 paszesnaM Kypca v TpeboBaHUs K UX 0OPMIIEHHIO TTPe/CTaB/eHb
B YMK auciuiinHel ¥ Bel1oKeHBI B SVIOC Moodle BI'TY «BOEHMEX».

Tect

Tects! mpoBogsiTcsi B SNNOC Moodle BI'TY «BOEHMEX». Kaxkzapiii BapuaHT TecTa cofiep>XuT oT 6 7o 10
3a/laHNl, COOTBETCTBYIOLMe TeMaM MU3y4yaeMoro paszesa Kypca.
TecT cuUTaeTCs CAAHHBIM, eC/Ti 00YJaroLUiiCcs BEIOpa IpaBUIBHBINA BapHaHT OTBeTa He MeHee, ueM B 60% 3a/jaHuil.
BapuaHTBI TeCTOBBIX 3a/IaHMI 110 BCeM pa3zesiam Kypca rnpezcrasneHsl B YMK auciurmnel, a B8 DMMIOC Moodle BI'TY
«BOEHMEX» — TpeHHPOBOUHBIe BapHUAHTHI.

Otuer no JIP

Ortuert o s1abopartopHoii paboTte (JIP) mpeacTaBisieTcs B pYKONMMCHOM Bujie B hopmare, rpesyCcMOTPEHHOM
u1abonom (1abon JIP pasmeitied B OMIOC Moodle u B YMK aUCLUTUINHBI)
JIP cuuTaeTcs IPUHATOM, a CTYJeHT MOo/yJaeT 3a Hee OTMETKY «CAaHO», eCJh
a) Npe/iCTaB/eHHbIM OTUeT COAEP)KUT
* CBOJHbIe Tab/MUIIBI C pe3y/IbTaTaMy 3MepeHuH;
* pacueT 3HaueHUH UCKOMBIX BEJIMUWH U WX TIOTPELITHOCTEH C MPABU/IbHBIM TPeCTaB/IeHHeM OKOHUATeTbHOTO
pesysibTara;
* rpaMKK B COOTBETCTBUU C TPeOOBAHUSMH, U3/I0KEHHBIMU B METOAUUECKUX TTOCOOUsIX K JIP (TpebGoBaHus
npozy6MpoBaHsI B 11abioHe otueta JIP);
* aHaJIU3 [10/IyUeHHBIX pe3y/IbTaToB IIyTeM CPaBHEHHUS UX C TeOpeTHUeCKUMH 3HaUeHUIMY;
* MMCbMEHHbBIE OTBETHI Ha BCe KOHTPOJIbHBIE BOTIPOCH! (KOHTPOJIbHBIE BOIIPOCHI IPUBE/IeHbI B METOANYECKUX YKa3aHUAX
K Kaxkgoi JIP).
6) mipu 3ature JIP:
* CTyZIeHT B (hopMe KPaTKOro COOOLIeHHs 3/I0KI/ Pe3yJIbTaThl U METOAVKY TPOBeAeHHUs SKCIIeprMeHTa AaHHoH JIP;
* CTY/IeHT, B yCTHO!H (opMe, BepHO OTBETU/I Ha BOIIPOCHI, 3a/laHHbIe MperiofiaBaresieM, U3 Urc/ia KOHTPOJIbHBIX
BOIIPOCOB, OTBETHI HA KOTOPLIE JlaHbl B oTueTe 1o JIP.
Ecii He BeITOTHEHO XOTs ObI OHO U3 BhIllle YKa3aHHBIX TPeOOBaHHUI K OTUETY WM /laH HeBEePHBIM OTBET Ha BOTIPOC —
OTYeT MOAJIEXXUT 10pabOoTKe MK CTY[EHTY peKOMEeHyeTCsl U3yUUTb BOIIPOC, Ha KOTOPBIM OH OTBETH/1 HEBEPHO.

JK3aMeH

17151 IpOMEXXYTOUHOM aTTeCTalyu, IPOBOAVMOM B (hOpMe K3aMeHa, UCTIONb3YIOTCsl OUIeThI ¢ 3alaHusIMU. TUTIBI
3a/jaHni: 2 TeOpPeTUUeCKUX BOTIPOCA U pacueTHasl 3a/iava.
OLleHKa BBICTAB/ISIETCS TOC/Ie cobece[0BaHUs CO CTYIEHTOM B COOTBETCTBUH CO C/IEYIONIUMH KPUTEPUIMU:
* O1leHKa «OT/IMYHO» BBICTABJISIETCS, €CTM 00YUalOIIUICS Zia/ MOJTHbIe, MCUepTIBIBAIOIIe OTBEThI Ha BCe TEOPETHUECKHEe
BOMPOCHI O1/leTa, OJTHOCThIO ¥ BEPHO PELI/T PaCUeTHYIO 3a/lauy, MOXKET OTBETUTh Ha JIOTIOJIHUTE/IbHBIN BOIPOC T10
TeMe Kypca.
* O1ieHKa «XOPOIIIO» BLICTAB/ISIETCS, €C/TU 00yUaroIHiCs Pej0CTABU/ OTBETHI HAa BCE 3HAHUs B OUieTe, HO UMEIOTCS
OIIMOOUHBIE PACCYXKIEHUSI.
* O1leHKa «y/JOBIIETBOPUTEBHO» BLICTAB/ISIETCS, €C/TA 00yJaroIIUACS BEPHO PELLuI 3a/jauy WX TIPeJOCTaBU/ OTBETHI
TOJILKO Ha 2 TeopeTH4eCcKHX BOIpoca.
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* OLleHKa «HEeY/[OB/IeTBOPUTETEHO» BBICTABJISIETCSl, €C/TA 00yUaloIUiACs He TIPeIoCTaBU/ OTBETOB Ha 3a/jaHusi Ousera.
BapuaHTbI 5K3aMeHalMOHHBIX OU/IeTOB, @ TAKXKe CTMCOK TeOPeTHUYeCKHUX BOMPOCOB K K3aMeHy mpefcraBieHbl B YMK
mucturiHel, a B OVIOC Moodle BT TY «BOEHMEX» — TpeHHPOBOYHbIE BaPUAHTHI.

3auet

17151 IpOMEXXYTOUHOM aTTeCTalyu, IPOBOAUMOM B (hopme aurddepeHLIMPOBAHHOTO 3aueTa, UCTIO/Ib3yeTCs
WTOTOBBIN TecCT , copeprkaruii ot 12 go 15 3aganuii. Tect npoBoautcsi B OMMOC Moodle BI'TY « BOEHMEX».
TecT cuuTaeTCs CIaHHBIM, €C/TM 00YUaloIIUIACS BbIOpas MpaBU/IbHBINA BapUaHT OTBeTa He MeHee, ueM B 60% 3a/jaHui.
BapuaHThI TeCTOBBIX 3a/jaHuii nipeficTapaeHbl B YMK aucturnmmael, a B DMMOC Moodle BT'TY «BOEHMEX» —
TPEeHUPOBOYHbIE BAaDUAHTHI.

JK3aMeH

[1711 IpOMEXXyTOUHOM aTTeCTalyu, IPOBOAVMOM B (hopMe 3K3aMeHa, UCII0/b3YIOTCsl OUIeThI € 3alaHusIMU. TUTIBI
3a/laHuii: 2 TeopeTUUeCKUX BOMPOCa U pacueTHas 3afiava.
OLleHKa BBICTAB/ISIETCS TTOC/Ie cobece[0BaHUs CO CTYIEHTOM B COOTBETCTBUH CO C/IEYIOIIUMH KPUTEPHIMHU:
* O1leHKa «OTJIMYHO» BBICTABJISETCS, €CTM 00YUarOIIAHCS Zaj MOJHbIE, UCUepTILIBAIOIIe OTBETHI Ha BCE TEOPETHUECKHE
BOIPOCHI OH/ieTa, MOJTHOCTLIO ¥ BEPHO PELv/T pACUeTHYIO 3a/iady, MOXKeT OTBETHTh Ha /IOTOTHUTE bHBINA BOTIPOC TI0
TeMe Kypca.
* OLIeHKa «XOPOIII0» BLICTABJISETCS, €C/IU 00yJaroIUiACs TIPe/I0CTABU/I OTBETHI HA BCE 3HAHUS B OU/ieTe, HO UMEIOTCS
OIIMOOUHBIE PACCYXKIEHUS.
* O1leHKa «y/IOBJIETBOPUTETBHO» BLICTAB/ISIETCS, €C/TA 00YUarOIIUACS BEPHO PEIuI 3a/1auy WX TIPeJOCTABU/ OTBETHI
TOJIBKO Ha 2 TeOpeTHYeCKHUX BOMpOcCa.
* OLleHKa «HEeY/OBIeETBOPUTETHEHO» BBICTABJISIETCS, €C/TM 00yUaroLUiCs He TIPeloCTaBU/ OTBETOB Ha 3a/jaHusi Ousnera.
BapuaHThI 3K3aMeHAI[UOHHBIX OUJIETOB, a TAKXKE CITMCOK TeOPeTUUYeCKUX BOMIPOCOB K K3aMeHy mpe/cTaBieHsl B YMK
mucturiHel, a B OVIOC Moodle BT'TY «BOEHMEX» — TpeHHPOBOYHbIE BapUAHTBHI.
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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).

OrmpefesyTh MOMHYIO KUHETHYeCKYH0 sHepruto EkuH o6pyua Maccoii m = {2} -Kr, Katserocs 6e3
MIPOCKaJIb3bIBAHHUS CO CKOPOCThIO Uc = {1}'M/c? OTBeT BbIpasuTe B [PKOY/IsIX ([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 MPOMCXOAUT MpoLiece, 1eXkUT B fuanasoHe or 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 Haiitu pabory, coBepiiieHHY!0 1 MOjieM W/jeaJJbHOTO TPEXaTOMHOTO ra3a B agrabaTrueckoM Iporiecce, eciii
M3BeCTHO, UTO HauasibHasl TeMreparypa B rpouiecce paBHa T = {441} K, a o6bem usmensietcst ot V1 1o V2=4,4V1
MA3. OTBeT BbIpasuTe B JI)K C TOUHOCTBIO /10 Lie/bIX.
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Ne 9 PacuéTHas 3azaua (Bo3moxxHo 100 BapraHTOB)

M3BecTHO, UTO MOJIEKy/la aproHa Ar MpH orpe/ie/ieHHON TeMriepatype ob/azaet sHeprueii Exun ={609}
*10A(-23)/Ix. Uemy paBHa KMHETHUeCKasi SHEPTUs MTOCTYIIaTe/TbHOTO ABIKEHHS MOJIeKy bl aproHa? OTBeT faiiTe B
*10/(-23) Ik (3amucarhb TOABKO YUCJTIO).

Ne 10 PacueTtHas 3azjaua (Bo3mMokHO 100 BapraHTOB).

KIT/J ngeanpHOM TeMIoBoOM MallvHel, paboraroieli o uukny Kapao, nl = {0,5}. Temneparypy HarpeBaresisi TH
YBEJIMUMBAIOT B [IBa pa3a, TeMIIepaTypa XoaoAunbHuKa Tx He MeHsieTcs. Kakum Oyzet KIT/] 12 nonyuuBiiencs
njeabHOMN TeryioBoi MalllMHbI? OTBeT BbIpa3uTe B MPOLeHTaXx.

Ne 11 PacuétHas 3afaua (Bo3MoxHO 100 BapraHTOB)

Yactuiia Mmaccel m = {4,5} r ¢ 3apsgom q ={6,7 }MKJ1 B/ieTaeT B OAHOPOAHOE MarHUTHOE T10JIe C UHAYKIHel B = 3
Tn nepnieHAUKYISPHO JTMHUSM T10/1s. Pa3Mepsl 10711 B HarpaB/ieHWH HayalbHOTO /IBMDKeHHs yacTulbl L = 2,2 M, a B
OCTa/bHbIX - 6eckoHeuHsl. [1py Kakoii MMHMMaIbHOW CKOPOCTH YacTULbl V OHa CMOXKET OKa3aThCsi 10 APYTYI0
cTopoHy obpacTu iosist? OTBeT BBIPa3UTe B M/C M OKPYIJIUTE [J0 COTHIX.

Ne 12 PacuéTtHas 3afaua (Bo3MoxHO 100 BapraHTOB)

DJeKTPOH BjieTaeT B 00/1aCTb OHOPOJHOTO MarHUTHOTO TIOJIS U IBMXKETCS TI0 BUHTOBOM JIMHUM C paguycoM R =
5,9 cm u miarom h = 7 cm. Uemy paBHsieTcst TaHTeHC yriia o (cM. puc). OTBeT OKPYIVIUTE /10 COTBIX.

B

f—

V7
/)" ;

E

L 3

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 HaIpsUKEHHOCTH 371eKTPHUUECKOTO T10/1s1 uepe3 MIOBepXHOCTh Cdephl, B LieHTPe KOTOPOU
HaXOJUTCS IUTI0/Ib C MOMEHTOM

p =ql (q =5 nKn).
Ne 15 PacuetHas 3ajjaua (Bo3MoxHO 100 BapUaHTOB).

Ha yeuHéHHOI Heno/BI>KHOM MpoBogsiiei chepe paguycom R = {0,5} M HaxoguTCs NOAOKUTE/NBHBIN 3apsif Q.
Cdepa HaxopuTcs B BakyyMme. HanpsykéHHOCTB 3/1eKTPOCTaTHUeCcKoro 1oJisi ceprl Ha ee moBepxHocTH E(R) =
{36} B/m. Haiitu noreniman p(0) B ee nenTpe. OTBeT BbIpa3uTe B BosibTax (B) € TOUHOCTHIO A0 T1EJTBIX.

Ne 16 [lorionHUTE YTBEP)KJEHUE.

OneKTpoH BieTaet B moJie oz yraoM o (0° <a< 90°), Torja ero TpaeKTOpHUs ABMXKEHHUS MPe/CTaBIseT co60i

Ne 17 lorionHUTe yTBepKAeHue.

Ha PUCYHKe 1/1306pa)K8H MPOBOAHUK C TOKOM MEXAY IMOJJIF0OCAMH MarHuTa. Cuna AMnepa HaripaB/ieHa

Ne 18 qEMy PaB€H BEKTODP MHAYKLIMHU MATHUTHOTO I10JIsA B B Touke M2, ecnu 1oJie CO3aeTcsd AByMsI OQUHAKOBBIMH
KPYTOBBIMU BUTKaMH C OZIMHAKOBBIM TOKOM L
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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.
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Kenpospaumsn? Fhpar
KDV b7
UEHK

Ne 22 PacuetHas 3ajjaua (Bo3MokHO 100 BapraHTOB).

YcTaHOBKa /i1l TIoTyueHust Kosiel] HbI0TOHa 0CBeljaeTcsi MOHOXPOMATHUeCKMM CBETOM C JTUHOU BoHBI A = {500}
HM. T1a/Iaf0LI1M 10 HOPMaJIi K NTOBepXHOCTH T/IaCTUHKHU. [IpoCcTpaHCTBO MY JIMH30M U CTeK/ISTHHOM
TIJTACTUHKOM 3ario/THeHO BOAOM C roKasartesieM rpesomsenus n = 1,33. Haiitu TonuHy h c1ost BOAbI MeXAy
JIMH30! U TUVIaCTUHKOW B TOM MecTe, rje Habmogaetcs nepsoe [ = {1} TeMHOe KO/bLI0 B OTpa)keHHOM cBeTe. OTBeT
naitre B-10/\(-9) (M), OKpYIIMB [0 1ieJIbIX.

Ne 23 PacCMOTpHTE 3aBUCUMOCTb MCITyCKaTeIbHOM CriocoOHOCTH abcomoTHO yepHoro Tesia (AUT) OT AJ/IMHBI BOJTHBL
YKa)krTe HOMep, COOTBETCTBYIOLMI1 MUHMUMa/IbHOM Temniepatype AUT?

"nT 4

A3 A2 A y

Ne 24 PacueTtHas 3a7jaua (Bo3MokHO 100 BapraHTOB).

Haiitu oTHoIIeHue JaBrieHUs cBeTa P1 mipy HOpManbHOM Ta/leHUH Ha MOBepXHOCTh € K03(duIjeHToM oTpaXkeHuUs
p = {1} K faBneHuto cBeTa P2 Ha 3auepHEHHYIO TIOBEPXHOCTh MpH yIvie nasieHus P = {450}.
Ne 25 PacuéTtHas 3afaua (Bo3MoxHO 100 BapraHTOB)

Ha nuadparmy c otBepcTuem auameTpom {4,7 MM} najiaeT mjiocKasi MOHOXpOMaTUueCKast BOJIHA C JI/TUHON BOJTHBI
{0,75 mxkm}. Ha kakom pacCTosiHUM OT AuadparMbl HaZlo TIOMECTUTh SKPaH, YTOObI TIOyUUTh B LIeHTPe SKpaHa
MaKCUMajIbHO TEMHOE TIITHO? Pe3y/bTar BbIpasuTh B MeTpax M OKPYIJIUTh [0 AeCSThIX.

Ne 26 PacuetHas 3afaua (Bo3MoxHO 100 BapraHTOB).

Ha gudpakioHHy0 pelieTKy HOpMaJIbHO MajlaeT MOHOXPOMaTHUeCKHI CBeT C AJTMHOW BosiHBL A = {600} HM.
Hatitu obiee uncio N aucpakIiMOHHBIX MAKCUMYMOB, KOTODBIE JA€T 3Ta pelleTka, eciu ee epuog d = {2} MKM.

Ne 27 PacuétHas 3afjaua (Bo3MoxHO 100 BapraHTOB)

YnaneHHbId OT APYrUX Te MeTal/IMueCKUH 11apyK TPy 00/TyYeHHH ero 37IeKTPOMAarHUTHBIM U3TyUeHHUEM C
AnHo# BosHbI {0,22} MKM
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MaKCUMa/IbHOTO MOYKET 3apsiiUThCs o noteHirana {0,25}B. Haliti B 5B paboTy BbIX0fia /i1 3TOT0 MeTaJuia.
OTBeT OKPYIJ/IUTh /10 COThIX.

Ne 28 PacuétHas 3ajjaua (Bo3MokHO 100 BapraHTOB)

ITepexoz 3/1eKTPOHA B aTOMe BOZIOPO/ia U3 COCTOSTHUS N B COCTOSTHHE C KBAHTOBBIM UKMC/IoM m={2}
COTIPOBOX/aeTcst n3nydyeHueM (potoHa ¢ A={410 um}. Bo CKOJIbKO pa3 yMEHbBILUICS PaZiiyC OPOUTHI 3/1eKTPOHA?

[MocTosiHast Pupbepra 1, 09-10A7 mMA(-1)

Ne 29 TIpu coyzapeHu co CBOGOIHBIM 371eKTPOHOM (POTOH PEHTIeHOBCKUX JIyuel ArHOM BosiHbI 30 HM Tepesas

s1ekTpoHy 31 % cBoeii sHeprun. OnpeenvTs JIUHY BOJTHBI (POTOHA PAaCCeSTHHOTO PEHTIeHOBCKOTO M3/Ty4YeHusl.
OTBeT faTh B HM, OKPYIVIUB /10 L{e/bIX.

Ne 30 PacuétHas 3ajaua (Bo3MokHO 100 BapraHTOB)

Ne 1

Ne 2

Ne 3

Ha pucyHKe m300pa’keHb! HECKOJILKO SHepreTHYeCKUX YPOBHe 3/1eKTPOHHOM 000JI0UKH aToMa U IT0Ka3aHkbl
Tiepexo/ibl C OJHOTO SHepreTHUeCKOT0 YPOBHS Ha /pyroi. Yemy paBHa /JliHa BOJIHBI (POTOHOB, U3/Ty4aeMbIX TTPH
nepexogie ¢ yposHs E4 Ha ypoBens E1, eciin

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

OTBer faTh B HaHOMeTpax (HM) LIe/IbIM YMCJIOM.

Bonpocbl 3aKpbimoz2o munda:

Bpycok mMaccoif m HaxoAuTcs Ha BecaxX. HaiiTu rnokasaHust BecoB P, eci Becbl HAUHYT ABUTaThCsl BEPTHKA/IBEHO
BHH3 C YCKODEHHEeM a = g. BribepuTe OfiH OTBET

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

4.0
Teno mMaccoii M = 4 Kr coeJUHEHO C TeJIOM Maccoi m = 1 KT HeBeCOMOM U HepacTsSDKUMOUM HUTBIO, TIepeKUHYTON
yepe3 HEBECOMbIH 6/10K (CM. puc). UeMy paBHO yCKOpPEHHe Tejla Maccoi m?

1.16,7
2.4,0
3.6,0

4.16,0
B ocHoBe 3aK0Ha COXpaHeH!s: MOMEHTA UMITYJ/IbCa JIeXKHUT:

A. 0IHOPOJHOCTb BpEMEHHU
b. ogHOpPOAHOCTE MPOCTPAHCTBA
B. HeT MpaBU/ILHOTO OTBETA

I'. u3oTponus npocTpaHcTBa

26



Beibepute oguH OTBET
Ne 4 CrijiomHON LMIHHIDP MacChl M KaTUTCS 0e3 CKOTBKEHHST CO CKOPOCTBIO U 110 TOPU30HTA/IbHOM TIOBEPXHOCTH.
KakoBa ero kuHetuueckasi sHeprus? (MomeHT vHepLuy LuiuHApa 1/2mRA2; rae R — paauyc quidHApa).

Beibepute ouH OTBET
1. 4/5 Imulr2
2. 5/4 ImvolA2
3. 3/4 ImulA2

4. 7/10 ImolAr2
Ne 5 PaccmotpuTe u306pakeHre, yCTAHOBUTE COOTBETCTBHE BEKTOPHLIX BEJTHUMH U UX (DH3UYECKOT0 CMBICIA.

1. TaHreHIMaIbHOE YCKOpeHHe
2. HOpMajbHOe yCKOpeHue
3. yCckopeHue
A. XapakTepu3syeT ObICTPOTY U3MeHEHHUsT BEKTOPA CKOPOCTH
b. XapakTepu3syeT n3MeHeHre BeKTOpa CKOPOCTH T10 BeJTHUHHE

B. Xapakrepu3yeT u3MeHeHHe BeKTOpa CKOPOCTH I10 HanpaB/IeHUIO
Ne 6 T'padhmk IUKINUECKOTO Mpoljecca u300pa>kéH Ha pucyHke. B 3Tom mporiecce ras

1) CoBepiiiaeT oTpHLaTeNBHYIO paboTy;
2) CoBeplaeT MOJI0KUTEILHYIO paboTy;
3) He nosny4aeT TersioTy OT BHEIIHUX UCTOYHUKOB,;

4) He oT[aéT TeIyioTy BHELIHUM TeJlaM.
Ne 7 Lluki, n300pa’kéHHBINM Ha pUCYHKe, COCTOUT U3
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WC“
7

1) 2 u3obap u 2 u30xo0p;
2) 2 uzorepM U 2 u3obap;
3) 2 u30TepM U 2 U30X0p;

4) 2 u3oTepM U 2 asuabar.
Ne 8 Uucro cTemneHeit cBOOOABI /151 TPEXaTOMHOIO Ta3a, MOJIEKY/bl KOTOPOTO — TPY MaTepuasbHble TOUKY,
Coe/IMHeHHbIe )KeCTKOM CBSI3bI0 (TPeyroyibHUK), PaBHO:

1.3
2.5

3.6
Ne 9 B CKOMBKHX TOUKaX MOTI'YT I1epecekaTbCda U30TepMa U a,qHa6aTa Ha ,ZLI/IEleaMME?

1. OpgHoit
2. [Osyx

3. Tpex u bonee
Ne 10 CooTHecHuTe BepHbIE YTBEP)K/IEHHUSI.

1. Ouddysus
2. VicnapeHue
3. IlnaBnenue
4. BA3KOCTb
5. Ter10npoBoAHOCTD
6. Cybmumaryst
A. ®a30Bblii epexo,

b. ABnenue nepenoca
Ne 11 3apsiz Ha oOK/IagKax KOHZAEHcAaTopa yBeJuunIu B 2 pasa. Kak M3MeHUIack Mpy 3TOM 3J/1eKTPOEMKOCThb
KOHJeHcaropa?

Bribepute o1H OTBeT:
1. He U3MeHHUTCSA
2. yBeJIMUMUTCS B 2 pa3a

3. yMeHBLIUTCS B 2 pasa

Ne 12 YeThIpe 0jTHAKOBBIX TOUEUHBIX 3apsijia q pacIiojioKeHsl B yIvIax KBajpara co cropoHoi 2R. HaiiTi noTok BekTopa
HaMpspKEHHOCTH 3JIEKTPUYECKOTO T10/1S1 Yepe3 MOBePXHOCTh C(ephl € LIEHTPOM B OIHOM U3 YITIOB KBaZipara 1
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paguycom R.
1.0

2.qe0

3. q/e0

4. q/4€0
Ne 13 Beibepure (hpasy, uToObI yTBEpXKEHHE CTaI0 BEPHBIM.

B 11eHTpe paBHOMEPHO 3apsDKeHHOT0 KOJIBLIA. ..
1. TToTeH1a 371€KTPOCTaTUYECKOTO IOt

A. paBeH Hy/m0

b. He paBeH Hy/11O

B. He omnpefieniéH B JaHHOM 3ajaue

2. Hanpsk8HHOCTD 3/71eKTPOCTaTUYeCKOrO OIS
A. paBHa Hy/HO

b. He paBHa HyJTIO

B. He orpe/iesieHa B IJAHHOM 3a7iaue

Ne 14 Kak U3MeHUTCS SHeprus, 3araceHHasl B KOH/IeHCaTope, eC/Id, He OTK/IFoUasl ero OT UCTOYHUKA, YBeIUUUTh
paccTosiHie MeXXAy TuiactTuHamu? OTBeT 3aluIlIUTe OFHUM C/IOBOM:

1. ¥YBemuuurcs
2. YMEeHBIINUTCS

3. He usmenurcsa

Ne 15 ITnockuii Bo3Ay1LIHBIN KOHjeHcaTop eMKocTh C=4 MK® 3apsbkeH A0 pasHocTu noteHManoB U=200 B u oTkatoueH
OT ucTouHMKa. HaliTu paboTy Cri 2eKTpudeCKOro IoJisi PY BBEIEHWH B POCTPAHCTBO MKy 0OK/IagKaMu
KOH/leHcaTopa I7IaCTUHbI C AU3/IeKTPUYeCcKol IPOHUL[aeMOCThI0 £=8.

BriGepute 0AvH OTBET:

1.-0.07 Ox
2. 0.07 Ix
3.-0.04 Ix
4. 0.56 Ix
No 16 Ha kakoli ©3 KOMIAaCOB MarHUTHOE TI0JIe KOHTYpa Oy/IeT 1efiCTBOBATh CU/bHee
—
\
L
L

—

- Y ™

3. 0AMHAaKOBO
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Ne 17 3akoH buo-Cagapa-Jlariaca orpefesisieT MarHUTHYIO MHAYKLMIO dB 11osis1, co37aBaeMoro TMHeHHbIM 371eMeHTOM
npoBozHuKa dl ¢ Tokom I B HekoTopoii Touke A. Kakoit pafuyc-BeKTOp U yroJ, u300pa)keHHbIe HA PUCYHKE, BXOJAT

B hopmyny?

l.rlual
2.121 a2
3.rlua2

4.12nal
Ne 18 YacTuria Maccoit m, HecCyIjast 3apsifi g, IBWYKeTCSI CO CKOPOCTBIO U B OZJHOPOJHOM MarHWTHOM I10Jie C MHAYKIMel B

0 OKpY>KHOCTH pazguycoM R. Kak u3meHsTcst paguyc opOuThl, ieprof obparlieHust ¥ KuHeTHueCKasi SHeprust ipu
YBeJIMYeHU CKOPOCTH JIBIKEHUS?

A. Papuyc opOUTHL.

B. TTepuop obparienus.

B. Kunetuueckas sHeprusi.

1. yBenuuurcs

2. YMEHBILIUTCS.

3. He U3MEHUTCS

Ne 19 YcTaHOBUTE COOTBETCTBHE MEXKY HOMEPAMH M XapaKTepHCTUKAaMU MeXaHW4YeCKOro KoinebaHus, TIpeACcTaBIeHHOTO
Ha PUCYHKe.

A. Amruaryza
b. ITepuop
B. Bpems

I. Cmemienue
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Ne 20 PaccmoTpurte rpadyK rapMOHUUeCKOro KosebaHust x=Acos(ot).

CooTHecHTe BUJ, SHEPTHUH C ee TPapUKoM.

1.

b

e

-~

mw?A?

W
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A. TlosHas MexaHUUeCKast SHeprust
b. IloreHyuansHas s3Heprus

B. Kunetuyueckas sHeprus

Ne 21 TudpakupmonHas peméTtka cogepxut 100 mtpuxoB Ha 1 mm. [Ipu HOpMabHOM Ta/IeHUH Ha Heé CBeTa C JyIMHOU
BosTHB! 500 HM MaKCHMaJTbHBIN [TOPSJOK CIIEKTPa, KOTOPBIA MOKHO HaO/TI0AaTh, paBeH:

A. 10
b. 20
B. 30

I. 40 u 6osee

Ne 22 Kak U3MeHUTCS KWHeTHUeCKast 3Heprust GoTo3/1eKTPOHOB 1pY GoTo3ddeKTe, ecny YBeTHUUTb YaCTOTY MafaroIlero
Ha MeTaJUl CBeTa, He U3MeHsIsl OOIIYI0 MOLIHOCTD U3/TyUYeHuUs?

1. He usmeHurcst
2. YBenmuuurcs

3. YMeHBIINUTCS
Ne 23 YcTaHOBUTE COOTBETCTBHE MEXKY HOMepaMH U Tpe/IIo’KeHHbBIMU YacTsiMu (opmyiel s dekra KommroHa.

1:1_.:4-(5_5]

A. cos ©
B. A
B. N
r.1

. OA
E. Ac

Ne 24 YacroTa 3ByKOBOM BOJIHBI, UCITyCKaeMOM MOKOSILMMCSI ICTOUHMKOM, paBHa V_0. Ec/iM 3TOT UCTOUHUK U ITPHeMHUK
3BYKa MPUOIKAIOTCS APYT K APYTY C OAWHAKOBBIMU T10 BeJIMUMHE CKOPOCTSMH, PaBHBIMU TI0JIOBUHE CKOPOCTH
3ByKa, TO YacTOTa NPMHUMAaeMOro MPUeMHUKOM CHTHasa paBHa
Bribepute o1H OTBeT:

A. 3v0
b. 1/3v0
B. 3/2v0

I. 2/3v0

Ne 25 Yron nosiHol nossipU3aliviv IpY OTPayKeHUH OT KPUCTa/la KAMEHHOM COJM paBeH ¢p=57A¢ . Omnpee/nTh CKOPOCTh
pacrnpocTpaHeHHs1 CBeTa B 3TOM KpucTasie. CKOpoCTh cBeTa B Bakyyme c = 3-10A8 wm/c.

Bribepute o1H OTBeT:
A.1.95-10"8 m/c
b. 2.95:10"8 wm/c
B. 2.45-10"8 wm/c

I 1.55-10/8 wm/c

Ne 26 Ha prcyHKe NpuBe/ieHb! CIIEKTP TOIVIOL|eHHs pa3pe)keHHbIX aTOMapHBIX [1apOB HEU3BECTHOIO BelecTBa U
CIIEeKTPBbI TIOIVIOLeHUS] aTOMapHbIX [1apOB U3BECTHBIX 3/IeMeHTOB.
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eeliecmeo

[TpoaHaM3UpPOBAaB CMIEKTPhI, MO>KHO YTBEPKAATh, UTO HEU3BECTHOE BEI[eCTBO CO/IEPIKUT:
1. Tonsko Bomopog (H) u renuii (He)

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

3. Bogopoz (H), remmii (He) u Hatpwii (Na)

4. narpuii (Na), Bogopof (H) u Apyrue snemeHThl, HO He Tenuii (He)
Ne 27 Ha pucyHKe TipeficTaB/ieH parMeHT AMarpaMMbl SHepreTHUeCKUX YPOBHeH aToMa BOJOpo/a.

E.»B

(
-0.54
- 084 _‘—iﬂ*_
- 1.50
- 338

e Whmn B =

~13.55 Ly I

MwuHMMaNbHBIA UMITY/IBC UMeeT (OTOH, U3/TydaeMbli TTPY Tiepexofie:
1. C ypoBHs 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 U3/Iy4eHHUs] aTOMapHOTO BOZOPOJa Hab/ioaeTcst POBHO JBe JIMHUM cepuu banbmepa (2-s1 cepusi).
CkonbKo uHuH cepuu JlarimaHa (1-s1 cepust). HabMIOAAETCS B CIIEKTPE U3/TyUeHHs ?

Bribepute oJvH OTBET:

A 3
b. 5
B. 4
Ir. 2

Ne 29 DHeprusi 371eKTpOHa B aTOMe BOJ|0OPOZia B OCHOBHOM COCTOSIHHM paBHa -13,6 3B. [ToTeHlManbHas sHeprus
3/IEKTPOHA B IIEPBOM BO30Y>KZI€HHOM COCTOSIHUY (N = 2) paBHa ...
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BribepuTe oiH OTBET:

A. -345B
b. -6.85B
B. 13.63B
I 6.83B

Ne 30 B pe3synbTare cepun pajioaKTUBHBIX PacmaioB sapo ypaHa (924238)U mpeBpaiijaeTcs B siipo CBUHLIA
(_82/208)Pb . CKo/sbKO - ¥ [3-pacrafioB IPOUCXOMT TIPY 3TOM?

A) 8 a- u 6 B-pacranos;
B) 6 a- u 8 B-pacnaos;
B) 10 a- u 5 B-pacnazios;

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