Llokyment noanvcan npoctoi anexrpornd¥KHIHIEIEPCTBO TPAHCIIOPTA POCCUMCKON OENEPALINN
VHGOpMaLYS 0 BAafenbLe: ®E/IEPAJIBHOE ATEHTCTBO KEJIE3HOJIOPOKHOTO TPAHCIIOPTA
®KMO: MHaTiok Makcum AnekcaHdheaepensaoe rocyapcTBeHHOE GIOIKETHOE 06Pa30BaTENBHOE YUPEKICHHUE BBICIIETO 00Pa30BaAHUS

LlomkrocTb: Tlepebiii NPOPEKTEIA MAPCKHI TOCYTAPCTBEHHBIN YHUBEPCUTET MYTEN COOBUIEHMS
[ata nognucanus: 11.07.2022 09:51:21

YHUKanbHbI MPOrpaMMHbIA KIKOY:
8873f497f100e798ae8c92c0d38e105c818d5410

dusuka

pabouasi mporpamMma JUCIUIUIAHBI (MOTYJIs)

Cnennansaocts 23.05.01 HASEMHBIE TPAHCITIOPTHO-TEXHOJIOTMYECKHE CPEJICTBA
Hamnpasnennocts (npoduis) crenpamsarus N 2 "TIoxbeMHO-TPaHCIIOPTHBIE, CTPOUTEIBHBIE, JOPOXKHBIC CPECTBA M 000pyJ0BaHUE":

Kpanupuxauus HHKeHep
Dopma 00yUeHuUst 3a04Hast
OO011as TpyA0eMKOCTh 14 3ET

Buzpl konTposs Ha Kypcax:

JK3aMeHbI |

3a4eThl 2
PacnpeesieHue 4acoB AHCUMILUIMHBI 110 Kypcam
Kypce 1 2
Hroro
Bupn 3ansTuit v PIl Vi Pl

Jlexmun 14 14 4 4 18 18
JlaGopaTopHbie 12 12 4 4 16 16
Tpaktuyeckue 10 10 4 4 14 14
KoHT. 4. Ha aTTecT. 0,8 0,8 0,4 0,4 1,2 1,2
Kour. 4. Ha arrect. B iepuoj IC 47 47 0,25 0,25 4,95 4,95
B TOM uncIie uHT. 12 12 6 6 18 18
Hroro ayn. 36 36 12 12 48 48
KonrakrHas pabora 415 41,5 12,65 12,65 54,15 54,15
Cawm. pabora 341,2 341,2 91,6 91,6 432,8 432,8
Yachl Ha KOHTPOJIb 13,3 13,3 3,75 3,75 17,05 17,05
Hroro 396 396 108 108 504 504
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DepepalbHbI TOCYAaPCTBEHHBIN 00pa30BaTeNbHbINA CTaHAAPT BBICIIEro 00pa3oBaHus o crenuansaoct 23.05.01 HASEMHBIE
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1. HEJIM OCBOEHUS JTUCHUIIJIMHBI (MOYJISA)

11 LleJ'II: TperoiaBaHus JUCIIUIUIAHBIL:

12 (bOpMPIpOBaHI/le y 06yqa}0mﬂxc;{ €CTECTBCHHOHAYYHOI'O MUPOBO33PEHNUA; HAYYHOTO MBIIVICHHA; [IEJIOCTHOTO IMPEACTAaBJICHUA O Q)Hanecxmx 3aKOHax
OKPYKaroLIEro MyUpa B UX €AMHCTBE U B3aUMOCBA3H; HABBIKOB IPUMEHCHUSA MOJIOKEHUI (byHZ[aMeHTaJ'ILHOﬁ (1)143]41(]/[ TP PEIICHUNA KOHKPETHBIX
HpeﬂMeTHO-HpO(bPUIbHLIX 3a1ad, TeopemquKoﬁ u npaKmquKoﬁ 0a3bl 11t YCHEeurHoro OCBOCHUA UMM CIICIIUAJIBHBIX TUCHMIIINH.

1.3|3amaun AUCHUIUINHEL:

1.4|— ocBoeHue 00yHarOIIMMUCS 3HAHHI 00 OCHOBHBIX (PU3NUYECKHUX SIBICHUSX M MPOLECCAX, OCHOBHBIX (PU3NUECKUX BEIMYMHAX U (PU3MUECKUX KOHCTAHTAX,
OCHOBHBIX (DH3MYECKHX 3aKOHAX U TPAHULAX UX IIPUMEHUMOCTH, QYHAAMEHTAIBHBIX (QU3UYECKHX SKCIIEPUMEHTAX U X POJIH B PA3BUTHU HAyKH, HA3HAUCHUH
U IPUHLUIAX ACHCTBUS BaKHEHIINX (U3MUECKUX IPHOOPOB;

1.5|— npuoGperenne 00y4yaromMUMHUCS yMEHHI 00BACHUTH OCHOBHBIC HAaOJIF01aeMBbIe IPUPOJIHBIC U TEXHOTCHHBIE SABIICHUS U 3(Q(EKThI Ha Oa3e 3aKOHOB
KJIACCHYECKOH U COBPEMEHHOM (hH3HKH;

1.6|— npuoGpereHre 00yYarOMUMHUCS YMEHHI ¥ HABBIKOB MCIIOJIB30BaHMsI METOAMKH (PU3HUESCKUX M3MEPEHHUI 1 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHbIX,
HCIIOJIB30BaHMS METOOB (PU3MUECKOr0 MOJEIUPOBAHHS JUIS PEIICHUs] KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKUX 3a/1a4;

1.7|— npuoGperenue 00y4alOMUMHCS HABBIKOB SKCILTYaTallMd OCHOBHBIX MPHOOPOB 1 000pyI0BaHHs COBPEMEHHOMN (hn3nuecKoi nabopaTopuu, 00paboTKH 1
MHTEPIPETUPOBAHHS PE3yJIbTATOB SKCIEPHMEHTA.

2. MECTO JUCUUILIMHBI (MOIY.JI5T) B CTPYKTYPE OBPA3OBATEJIBHOMN ITPOIPAMMBI

Iukn (pasnen) OIT: b1.B.02

3. KOMIIETEHIIUHA OBYYAIOLIEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCHUIIIMHBI (MOAYJIS)

ITK-2: crocoOHOCTBIO IPOBOIUTH TEOPETHIECKUE U SKCIEPUMEHTANIbHBIC HAyUHbIC HCCIICA0BAHHS 110 IOMCKY U MPOBEPKE HOBBIX HJiEil COBEPIICHCTBOBAHHS HA3EMHBIX
TPAHCIOPTHO-TEXHOJIOTHUECKHX CPEJICTB, HX TEXHOJIOIMYECKOro 000pyI0BaHUs U CO3JIaHUsI KOMIUIEKCOB Ha UX Oase

3HaTh:

METO/Ibl TEOPETUYECKOTO M IKCIICPUMEHTAIBHOTO HCCIeA0BaHHs PH3NUECKUX OOBEKTOB, IPOLIECCOB U SBJICHHIA, UCIIOJIb3YEMbIE JUIS IIOUCKA U IIPOBEPKE HOBBIX UeH
COBEPIICHCTBOBAHUS HA3€MHbIX TPAHCIIOPTHO-TEXHOJIOIMYECKHX CPEACTB, HX TEXHOJIOTMYECKOr0 000py/I0BaHMUs M CO3JaHMs KOMILUICKCOB Ha HX 0a3e

VYmMmerb:

TIPUMEHATH METOIBI TEOPETUYECKOT'O U SIKCIIEPUMEHTATIBHOTO UCCIIEIOBAHUS (1)1/[31/[‘1601(14)( O6'beKTOB, TIPOLIECCOB U ﬂBJ’lCHl/Iﬁ, HMCIIOJIb3YyEMBIC TS ITOUCKA U MIPOBEPKE HOBBIX
unei COBEPILICHCTBOBAHUS HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB, NX TEXHOJIOTHIECKOTO 06opy/:l03a1-ma M CO3/IaHuUs KOMILICKCOB Ha MX 0a3e

Bnaners:

HaBbIKaMH [IPHMEHEHHS METOJIOB TEOPETHYECKOTO U SKCIIEPUMEHTAIBHOTO HCCIISA0BAHUS (PU3HYECKUX OOBEKTOB, IPOLIECCOB U SBJICHHH, HCIIOJIb3yEMbIX JUISL TOMCKA U
MIPOBEPKE HOBBIX H[ICH COBEPLICHCTBOBAHMS HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEICTB, HX TEXHOJIOIHYECKOro 000pyI0BaHMUS M CO3/IaHUsI KOMILIEKCOB Ha HX
6aze

OIIK-6: criocoGHOCTBIO CAMOCTOSATEIIBHO MIIH B COCTABE IPYIIIIBI OCYIIECTBIIATh HAYUHYIO A€ATEIbHOCTD, PEAIn3ys CIEHUAIbHBIE CPEACTBA U METO/IbI MOJIy4YEHHs] HOBOTO
3HAHUA

3HaTh:

OCHOBHBIC TTOHSTHS Y 3aKOHBI KJIACCHYECKOW 1 COBpeMeHHOﬁ (1)1/!31/1}(1/] JUIL OCYIIECTBIICHUS Hay‘{HOﬁ JACATCIBHOCTH, pCATN3YS CIICHUAJIBHBIC CPEICTBA U METOIbI
TIOJTy4YCHHS HOBOI'O 3HaHUA

Ymers:

HCIIOJIb30BaTh OCHOBHBIC TIOHSATHS U 3aKOHBI KJIACCHYCCKON U COBpeMCHHOﬁ (I)PBPIKPI AJis1  OCYIIECTBJICHUS Hay‘IHOﬁ JACATENBbHOCTH, peanu3ys ClICHAIBHBIC CPEACTBA U
METO/BI ITOJTyYE€HUSI HOBOT'O 3HAHUSA

Bnaners:

HaBbIKaMH IIPUMEHEHUSI OCHOBHBIX TOHSATHI U 3aKOHOB KJIACCUYECKON U COBpCMCHHOﬁ ¢)I/IBI/IKI/I JUIsT  OCYLICCTBJICHUS Haquoﬁ JCATEIIBHOCTH, P€AaIN3ysl CIICHHATIbHBIC
CpeacTBa U METOABI ITIOTYYCHHUSI HOBOTO 3HAHU

B pe3yabTaTe 0cBOeHHS AMCIMIIHHBI (MOTYJIs1) 00yYAIOIHIACH T0JIKEH

3.1|3uare:

3.1.1| MeTobl TEOPETHUECKOTO M IKCIEPUMEHTAIBHOTO UCCIICA0BAHUs (DU3UYECKHX OOBEKTOB, IIPOLIECCOB M SIBICHHUH, HCIOJIb3yeMbIE 1JIsl [IOUCKA 1 MIPOBEPKE
HOBBIX HJICH COBEPLICHCTBOBAHMS HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKIX CPEICTB, HX TEXHOJIOTHYECKOr0 000PYI0BaHHs M CO3/IaHUS KOMILICKCOB Ha HX
Gase;

3.1.2| 0CHOBHBIE MTOHATHSI U 3aKOHBI KJIACCHYECKOM 1 COBpeMeHHOﬁ d)HSHKH JUIA  OCYLICCTBIICHUA Hay‘{HOﬁ JACATCIBHOCTH, peaIn3ys CIICHUAJIbHBIC CPEACTBA U
METOJBI IIOJTYYCHHUSA HOBOTO 3HAHUA

3.2| Ymern:




[PUMEHSITH METO/IbI TEOPETHYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIEA0BaHNS (PU3MIECKHX OOBEKTOB, MIPOLIECCOB U ABJICHHH, UCIIOJIB3YEMBIC [UIs TOUCKA 1
[POBEPKE HOBBIX H/ICH COBEPLICHCTBOBAHMUS HA3EMHBIX TPAHCIIOPTHO- TEXHOJIOTHYECKHX CPE/ICTB, UX TEXHOJIOTHIECKOr0 000PYIOBAHHS U CO3AAHUS
KOMILIEKCOB Ha MX 0ase;

322

HCIOJIb30BaTh OCHOBHBIE MTOHATHS U 3aKOHBI KJIACCHYECKOH U COBpeMeHHOﬁ (bI/BI/IK]/I JUIA  OCYIIECTBJIICHUA Haquoﬁ JCATCIIBHOCTH, pE€ATN3Ys ClICIHAJIBHBIC
CpeacTBa U METOJbI NOJTYYEHUA HOBOTI'O 3HAHUA

3.3

Baajgern:

331

HaBBIKaMHU NPUMEHEHHUA METOA0B TEOPETHYECCKOI0 U SKCIIEPUMEHTAJIBHOTO UCCIICI0OBaHUA d)H3I/I'{eCKI/IX 061)6KTOB, IPOLIECCOB U ﬂBJ’IeHHﬁ, HCIIOJIB3YEMBIX I
IIOMCKa 1 MPOBEPKE HOBBIX uien COBEPILICHCTBOBAaHUA HA3E€MHBIX TPAHCIIOPTHO -TEXHOJIOTUYECKUX CPEIACTB, UX TEXHOJIOTHYECKOI'O o60py11013aﬂm[ u
CO31aHUs KOMIIJIEKCOB Ha UX 6336;

332

HaBBIKaMU IIPUMCHCHHUSI OCHOBHBIX TIOHSTHUI U 3aKOHOB KJIACCHYECKOIl U COBpCMCHHOﬁ q)I/I3I/IKI/I JUIL OCYLICCTBIICHUS Haquoi/'[ JACATCIBHOCTH, PCATIU3YsI
CIICUAJIBHBIC CPEACTBA U METOMIBI ITOJTYYCHUS HOBOT'O 3HAHUST

4. CTPYKTYPA U COAEP)KAHUE JUCHHUILUIMHBI (MOAYJIs)

Kon 3ansitus HaumeHoBaHMe pa3/iei0B U TeM /BU/ 3aHATHS/ Cemectp / Yacos Tpumeuyanue

Kype

Paznen 1. PU3MYECKHUE OCHOBbI MEXAHUKH

11

KUHEMATHKA MATEPUAJIBHOU TOUKU IIpeamer u MmeToabt 1 4
MeXxaHHKH. Mojienu MaTepualibHOM TOUKH U TBeporo tena. [lonsrue cucremsl oTcyera. BekropHoe u
KOOP/MHATHOE OIMCAHUE JBHKCHHS MaTepuaIbHONH TOUkH. OCHOBHBIC KWHEMATHUECKHE
XapaKTePUCTUKU MaTePUAIBHON TOUKH: Pa/idyC-BEKTOD, HepeMellleHNe, IPOHACHHBIN My Th, CPEIHSS U
MTHOBEHHAs! CKOPOCTb, CPE/JHEE U MTHOBEHHOE YCKOPEHUE, TAHTCHIINAIBHOE U HOPMAJIbHOE
yckopenue. BpaiarenbHoe JBIKEHUE MAaTePHAIbHON TOUKH. BeKTOpHI yriia moBopoTa, yrioBoi
CKOPOCTH H YIJIOBOTO YCKOpeHust. CBsi3b MEXK/Ty yIVIOBBIMH M JIMHEIHBIMY BenuuHamu. /JIex/

1.2

OrnpezernieHue MIOTHOCTH TBEPJOTO Tella MPABHIIBHON reoMeTpuyeckoit Gpopmsl. /Cp/ 1 4

13

Kunemaruxka nocrynatensHoro asrxenus /IIp/ 1 2

14

OCHOBbBI IMHAMUKU INOCTYIIATEJIBHOI'O JIBUXKEHW S TEJIA IoctynarensHoe 1 4
newkenue. [lepsoiii 3akon Hetotona. [lonsTre nHepTHOH Macchl Tena. Bropoit 3akon HetoTona n
noHsTHE cuibl. Tpernii 3akoH HerotoHa. Bujs! crit. Cuita TSHKECTH, CHIIa BCEeMHUPHOTO TSATOTECHHS, CHIIa
YIPYrocTH, cuiia Tpenust. HennepipansHble ciucteMsl otcyera. LIeHTpoOekHbIe CHITH MHEPIIMHU 1 CHITBI
Kopwuommuca. /JIex/

15

OCHOBBI IMHAMHKH TIOCTYIIATEILHOTO JIBMKeHHs Tena /TTp/ 1 2

1.6

3yueHne 3aKOHOB MOCTYIATEILHOTO ABMIKEHHUS C IOMOIbIO MalnHb!l ATBYA. /J1ab/ 1 2

17

3AKOHBI UIBSMEHEHN 1 COXPAHEHIWA UMITYJIbCA, SDHEPTU 1 MOMEHTA 1 18
NMITVJIbCA Mmmynsc MaTepuanbHON TOUKH 1
MEXaHHYECKOI CHCTEMBbI, 3aKOH €ro N3MEHEHHs ¥ coXpaHeHHs. L[eHTp Macc MEXaHM4ECKOH CHCTEMBI 1
YpaBHEHHE ero JBIKeHHs. KinHeTnueckas SHEprus M 3aKOH ee n3MeHeHus. KoHcepBaTuBHbIE U
HEKOHCEPBATHBHBIC CHJIBL. [ToTeHIManbHas SHeprus. CBsi3b MEX /Iy OTCHINAIBHON SHEpTHel 1
CHJION. 3aKOH U3MEHEHUsI M COXPAHEHNUSI [TOJTHOW MEXaHHIECKON SHePIUH CUCTeMbl. MOMEHT UMITYJIbCa
MartepuagbHON TOUKH U MEXaHMYECKOI CHCTEMBI, 3aKOH €ro M3MeHeHus 1 coxpanenust. /Cp/

1.8

3aKOHbI U3MEHEHHUS 1 COXPAHEHHUS UMITyJIbCa, DHEPIHH M MOMeHTa uMityJisca /Tlp/ 1 2

1.9

TIpoBepka 3aKOHOB COXPAaHEHMUsI HMITYJIbCA U SHEPTHU NPH coyaapenun tein /J1ab/ 1 2

1.10

TIMHAMVKA BPALLIATEJIBHOTO IBVDKEHISA TBEPAOIO TEJIA 1 24
OCHOBHOﬁ 3aKOH BpaLHaTeHLHOFO JBHIXCHHSA TBep}lOFO Tela BOprT‘ Hel'lO}IBI/DKHOﬁ OCH. M()MeHT
I/]HepLII/IH. BBI‘{HCJTQHHE MOMECHTOB HHepLH/H/I OllHOpO}IHL]X CHMMeTpH‘-]HL]X TEJI. TeopeMa LUTeﬁHepa u
ce npnmeHeHne. KHHETW‘[GCK&H SHCPFMH Ban_IaTeHLHOFO JBWXXCHHUS TBEp}lOFO Tela.

/Cp/

N3y4eHue AMHAMUKHU BPALLATEIbHOTO JABH)KEHHUS C OMOIIbI0 MasiTHHKa OGepOeka. /J1ad/ 1 2

Masthuk Makcpemna. Onpe/eneHue MOMEHTa MHEPIMH TeJl U IPOBEPKa 3aKOHA COXPAHEHMUS SHEPTUH. 1 6

/Cp/




MEXAHMYECKHE KOJIEBAHUSA

Omnpenenenue konebanuil. XapakTepuCTUKU rapMOHUYECKHX KoaebaHuii. PopMyia CIOKEHHUs JBYX
rapMOHMYECKHX KosieOaHuii. [Iprumeps! KoseOaTeIbHbIX CHCTEM: HPYKHHHBII, MATEMAaTHYCCKUN 1
(bu3ryecKuii MasTHUKK. YpaBHEHHE 3aTyXalOIMX KoleOaHUH 1 ero pelenye. XapakTepucTHKH
3aTyXaloluX KoneOaHui. YpaBHEHUE BBIHYKIEHHbIX KOJIeOaHUH 1oJ1 AeHCTBHEM rapMOHUYECKH
M3MEHSIOIIEHNCS BHEIIHEH CHIIBI M €r0 pellleHue. SIBjieHne pe3oHaHca.

/Cp/

18

OHPCHCHCHI/IC YCKOpEHUS CBOGOHHOFO TagCHUA IIPYU ITOMOIIM MaTEMAaTUYCCKOI0 MassTHUKA. /Cp/

OnpeziesieHre MOIyJIsl CABUra € MOMOIIBIO NPYKUHHOTO MasitHuKa. /Cp/

Paznen 2. TEPMOJJUHAMUKA U MOJIEKYJISIPHASA ®U3UKA

21

DJIEMEHTBI TEPMOAMHAMUKNU OCHOBHBIC OTIPE/ICNICHUS U
HOHATHUS TepMoAuHaMuKu. HyieBoe Hauaao TepMOJMHAMUKH H ITOHSTHE TEMIIEPATyPhL.
TepmouHamuueckue QyHKIMU cocTostHus. [lepBoe HauaIo TepMOgUMHAMUKH. TerI0eMKOCTb.
M3omnponeccel. Bropoe Hauano TepMOAMHAMUKY B Pa3InuHbIX (opMynupoBkax. [IoHsTHE TEMI0BOi
matuusbl. KITJL TernoBoit mamumnel. Hukn Kapao u reopema Kapno. Hepasencrso Knaysuyca.
Ourponust. Tperbe Havano TepMoanHaMuku. /Cp/

18

22

SJIEMEHTBI CTATUCTUYECKOW ®U3UKH.

OCHOBHBIE TT0JI0)KEHNUSI KHHETHUECKOI TEOPUH NICaIbHOTO Ta3a. Y PaBHEHHs COCTOSHHUS HCATbHOTO U
peabHOTO ra3a. YpaBHEHHE KHHETHIECKON TEOPHH Ta30B Jis AaBieHusA. Pa30Boe MPOCTPAHCTBO.
Oynkuus pacnpesencHus. Kinaccudeckas u kBaHToBas cTaTucTuka. Pacnpenenenie Makcena.
bapomerpudeckas popmyna. Pacnpenenenue bonbiMaHna. IIoHATHE 0 KBAHTOBOM CTATHCTHKE
bo3ze-Oitnmreitna n ®epmu-/lupaka. CBsA3b SJHTPONHH C TEPMOIMHAMUUECKOI BEPOATHOCTBIO. SIBIICHNS
nepeHoca.

/Cp/

18

2.3

Onpenenenne ko3pdHIMEHTa BI3KOCTH XHUAKOCTH 1o Metoxy Crokca. (OnpeeneHne OTHOMECHUS
TEMIOEMKOCTeH Ta3a MEeTOIOM afanabaTHaeckoro pacimpenus.) /Cp/

Pa3zen 3. SJJEMEHTBI CHELIUAJILHOU TEOPUU OTHOCUTEJLHOCTH

31

TlocTrynarsr cienmanbHOM Teopun oTHOCHTeNbHOCTH. [IpeodpasoBanus Jlopenna. CiencTus u3
npeobpazoBanuii Jlopenma. MurepBan mexxy coObITusiMu. VIMITyIbC B crieninaibHOM Teopun
OTHOCHTENBHOCTH. OCHOBHOMW 3aKOH PEJIITHBHCTCKON TMHAMUKH MaTePHAIBLHOW TOUKH. DHEPTHs B
CIennaIbHOM Teopur oTHOCUTenbHOCTH. /Cp/

24

Paznen 4. JIEKTPUUYECTBO U MATHETU3M

41

DJIEKTPOCTATHUYECKOE TTOJIE B BAKYYME

DIIEKTPUYECKHI 3apsi/l U AIEKTPOCTATHIECKOE 1oJie. HarpshkeHHOCTh U OTEeHIMAI
UIEKTPOCTATUYECKOTO 1oJist. CBOWCTBO CYNEPIIO3ULMHI IS HIEKTPOCTATHIECKHX MoJieii. CBsi3b MEK Ly
HAIPSUKEHHOCTBIO JIEKTPOCTATUYECKOTO OJIsl M MOTeHIanoM. [I0TOK BEeKTOpa HampspKeHHOCTH
9JIEKTPHIECKOTO TI0JIsI Yepe3 MOBEPXHOCTh 1 Teopema ['aycca. IIpumenenue Teopemst ['aycca k pacuery
9JIEKTPOCTATHYECKHX ToJIeil. Teopema 0 HUPKYJISILHUN Ui BEKTOPA HAIPSDKEHHOCTH 3JIEKTPUYECKOTO
OIS,

/JTex/

42

OJIEKTPOCTATHUYECKOE IIOJIE B [TIPOBOJTHUKAX U TUDJIEKTPUKAX

DEeKTPUUYECKU TUMOIIb U HIEKTPUUECKUI AUTIOIbHBIN MOMEHT. JIUMOIbHBIE MOMEHTBI MOJIEKY T
nusnekTpuka. TTonspHble 1 HeNmosApHbIe AUAIEKTPUKH. [Tonspu3anus qus1eKTpukos. Bekrop
nonapusanun. Teopema ["aycca mis BekTopa nosispusanuy. BekTop 31eKTpHIeckoro cMeleHusl.
YcoBust Ha TPAaHUILE ABYX AUAJIEKTPHKOB. [IPOBOJJHUKH B AJIEKTPOCTATHUECKOM IOJIE. DJIEKTPOEMKOCTh
YEIMHEHHOTO NMpOoBoAHNKA. KoHIeHCAaTOPBI. DHEPrHsl CHCTEMBI 3aps/I0B U JICKTPUUECKOTO TI0JIs.

/Cp/

24

43

DneKkTpocTaTHYeCcKoe MoJe B Bakyyme u Bemectse /IIp/

4.4

Ipumenenne Teopembl OcTporpajickoro-I'aycca Juist pacdera 3JIeKTPOCTaTHIECKUX HOJICH.
Cerneroanekrpuku /Cp/

18




45

HccnenoBanue 31eKTpOCTaTHYECKUX MoNei. /JTab/

4.6

[IOCTOSIHHBIN DJIEKTPUYECKHIA TOK

Vcnosus CYIIECTBOBAHHUs MTOCTOSIHHOTO 3JICKTPUIECKOI'0 TOKA. Cuna ¥ INIOTHOCTH TOKA. YpaBHeHI/Ie
HENPEPBIBHOCTH. 3akod Oma JUIA OTHOPOHOI'O y4acTKa LCTIH. 3J‘IeKTp0HBI/DKyHIaSI CHJIa U HAITPSKEHUE.
3akon Oma Ju1st HeoJHOpoaHOTo yuactka 1enu. [Ipasuna Kupxroda. [Ipumeps! pacyera pa3BeTBICHHBIX
JJIEKTPUYECKUX Lenei ¢ momolibto npaBuil Kupxroga. Pabora u MomHocTs Toka. 3aK0H
Jlxoyns-Jlenna.

/Jex/

4.7

TlocrostaubI dnekTpuyeckuii Tok /I1p/

4.8

N3zyuenue 3akona Oma. /Cp/

49

ITOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE

MarnanTsas nagykiums. 3akoH bruo-Caapa-Jlamaca, MarHUTHOE TI0JI€ ABMIKYIIETOCS 3apsiaa, CHIa
Jlopenna, 3akoH AMnepa. TeopeMa 0 IUPKYJISIUN A1 BEKTOPAa MATHUTHONW MHAYKIIUH U €€
npumeHeHne. Teopema ["aycca 11st MAarHUTHOTO HOJIS.

MarauTHBIE MOMEHTHI aTOMOB M MOJIEKYJI. BekTop HamaranaeHHOCTH BemecTBa. Teopema o
LUPKYJILMH JUIs BEKTOpa HAMAarHHYSHHOCTU. MarHuTHasi BOCHPUHMYHMBOCTh U MarHUTHAs
HPOHULIAEMOCTb BelecTBa. HanpspkeHHOCTh MarHUTHOTO nostst. Teopema o HUPKYJISLUH U1 BEKTOPBI
HAaIPsDKEHHOCTH MAarHUTHOTO MOJISL. Y CJIOBHS JUIsi MAarHUTHOTO TI0JIs1 HA TPAHULE pa3/ena IBYX Cpejl.
JluamarueTuku, napamMaraeTuku. @eppomarneTki. MaruuTHblid ructepesuc. Temneparypa Kiopu.
TIpupona dbeppomarnerusma.

/Cp/

24

4.10

OHpCL[CHCHI/IC OTHOILICHUA 3aps/ia 3JICKTPOHA K €ro Macce METOAOM MarHeTpoHa. /JTa6/

411

OrpeiesieHne TOPH30HTAIBHOM COCTABIIAIONIEH HHIAYKIMH MarHUTHOTO roist 3emin. /Cp/

412

OrmpernesieHne paboThl BBIX0O/1A IEKTPOHOB n3 Metasia. /Cp/

413

DJIEKTPOJJUHAMUKA

3aKoH 31eKTpoMarHuTHOH HHAyKuuu. [IpaBuio Jlenna. CocoObl H3MEHEHNS! MArHUTHOTO MOTOKA.
IIpupoaa >nekTpoMarHnTHON HHIYKIHU. SIBIeHNEe caMOMHAYKIMH. MHIyKTHBHOCTD. B3anMHas
nHIyKIMs. B3anMHas naayktuBHOCTE. Teopema B3auMHocTH. Tok cMemenus. Teopema o MUPKYIISHIN
MarHUTHOTO TIOJIS B CITy4ae IIPUCYTCTBHS IEPEMEHHBIX AJICKTPUUYECKUX MOJIeH. Y paBHeHUs MakcBeruia B
uHTerpansHoit popme. /Cp/

24

414

CHsTHe KPHBOI HAMArHMYMBAHUS U TIETIIM THCTEpe3Kca ¢ nomolibio ocumuorpada. /Cp/

4.15

V3yuenue siBieHuUs B3aUMHOI MHIyKIMH. /JTa6/

4.16

M3yuenne MarHUTHBIX CBOICTB (eppomarHeTnkos. /Cp/

Paznen 5. KOJIEBAHUA 1 BOJIHBI

51

DJIEKTPUYECKUE KOJIEBAHUS

KonebarenbHblit KOHTYp. CBOOOIHBIE HE3aTyXalOIIUE U 3aTyXalol1e TapMOHNYECKHE KoJieOaHus B
KoJiedarenbHOM KoHTYpe. PopMyita uist ieproia kosebannii. BeiHykJeHHBIC TapMOHHYECKHE
KojieOaHus B KosiebaTenbHOM KOHTYpe. SIBieHue pe3oHaHca. [lepeMeHHbI TOK. AKTHBHOE,
MHYKTHBHOE 1 €MKOCTHOE COIPOTUBIICHHE B LIENH IIEPEMEHHOr0 ToKa. PaboTa 1 MOLIHOCTH B Lienu
MEPEMEHHOr0 TOKa. JIelicTByoIIee 3HaYeHHEe TOKA U HATIPSKEHHS.

/Cp/

12

52

DJIEKTPOMATHUTHBIE BOJIHBI

DKCIEepUMEHTAIBHOE TTOJIyYEHHE JICKTPOMArHUTHBIX BOJIH. CyIIeCTBOBAHUE AJICKTPOMAarHUTHBIX BOJIH
Kak cleJcTBHe ypaBHeHUIH MakcBemnta. J{nddepennuanbHoe ypaBHEHHE 3JIEKTPOMArHUTHON BOJIHBL
CBs13b MEXK/Ty BEKTOPaMH HAIPSHDKEHHOCTH AJIEKTPUYECKOTO M MAarHUTHOTO TI0JIEH B 3JISKTPOMarHUTHON
BoJHe. [IpenomiieHre 31eKTPOMarHUTHBIX BOJIH HA IPAHHUIIE pas3jielia ABYX Cpel. DHEPrHs U MMITYJIbC

QJICKTPOMAarHUTHBIX BOJIH.
/Cp/

12

53

HccnenoBanue 3aTyxaromux KoinedaHuii B konebarensHoM koHType /Cp/




Paszgen 6. CAMOCTOSATEJIBHASI PABOTA

6.1 Ioaroroeka k nekuusim /Cp/ 7
6.2 IToaroroBka K NpakTHYecKUM 3aHATUAM /Cp/ 10
6.3 IMoaroroska Kk 1abopaTopHeiM padoTtam /Cp/ 12
6.4 BeinosHeHne AByX KOHTPOJIBHBIX padot /Cp/ 17,2
Pa3pen 7. KonTtakTHbIE 4achl HA ATTECTALUIO
7.1 Konrpoibnsie padoTst /KA/ 08
7.2 Koncynpramus nepen sx3amenom /KD/ 4
73 Ok3amen /KD/ 0,7
Pazznen 8. OITUKA
8.1 TEOMETPUYECKAS OIITUKA. 9
IMonsTHE CBETOBOTrO Jy4a. 3aKOH MPSMOIMHEHHOr0 PacpoCTpaHEHHs CBETOBBIX Jy4el B OJJHOPOJIHBIX
cpezax. 3akoH oTpakeHus1. 3akoH npenomiienus. [Ipunuun ®epma. [logHoe oTpakeHue.
IleHTpupoBaHHbIE ONTUYECKHE CUCTEMBI. IIpenoMileHne CBETOBBIX JTyuel Ha MOBEPXHOCTH
cepuueckoro 3epkana. IIpenomiieHne ceeTa Ha cepUyecKoil TOBEPXHOCTH pa3Jiena JABYX Cpell.
ToHkue mmH3bL. V300pakeHne MpeaMeToB ¢ IMOMOIIbI0 JTHH3. OCHOBHBIC (JOTOMETPUYECKHE BETHIMHBL.
/Cp/
8.2 OmnpeeneHne noka3ares NPeJOMICHNs CTeKIA ¢ HOMOIbI0 MUKpockomna. /Cp/ 4
8.3 WHTEP®EPEHIIUA U IUDPAKLIVIS CBETA 2
KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. IHTepdepeHnus cBeTa, yClIoBHE MaKCHMYOB U
MuHUMYMOB. OmbT FOHra. MHTEep(hepeHIys cBeTa B TOHKHX IUICHKAX U IIacTHHKaX. OnpejencHue
mudpaxuun. [punanun Ioitrenca- @penens. Meron 3o0u Openens. JAudpakuns Openens Ha Kpyriom
otBepcrun 1 ucke. Hudpaxuus Opaynrodepa ua oguoit wein. Judpaxuus Opayrrodepa na
J(PaKIHOHHON pelIeTKe.
/JTex/
8.4 OmnpeneneHne pajnyca KpUBU3HbI JIMH3BI IPH oMol kojen Hetotona. (Mutepdepenuus ceera. Onbit 4
IOnra.) /Cp/
85 W3MepeHne JUTMHHBI CBETOBO# BOJIHBI C HOMOLIBIO JU(PaKIMOHHON pererku. (U3ydeHne qudpaxiun 2
CBeTa HA OJMHOYHOM 1Ieu U AudpakuoHHON pewerke.) /J1a6/
8.6 JIICIIEPCHA U TIOJIIPU3ALIMSA CBETA 9
Jlucniepcus cBeTa. DNEKTPOHHAS TEOPHS JUCTIEPCHH CBETA. ECTECTBEHHBIN U MOJISPU30BAHHBII CBET.
TMonspu3anys cBeTa NP OTPAXKECHUH U PEJIOMIICHUH Ha IPAHULE IBYX JUJICKTPUKOB. [IpoxoskeHne
CBETa Yepe3 aHU30TPOINHbIC KprcTauibl. [ToIspu3alMOHHbIe TPU3MBI M MOJISPOUIBL. 3akoH Matoca.
AHanus3 NoNspU30BaHHOTO CBETA. BpalleHue mI0CKOCTH MOJISPU3aLiN.
/Cp/
8.7 BouxoBas onrtuxa /I1p/ 2
8.8 Onpepenerne yria noyHoi nosipusaruu. /Cp/ 4
8.9 Tposepka 3akona Maittoca. /Cp/ 4
8.10 Onpenenexne ko3 duureHTa MoraomeHns npo3paqnsix Tei. /Cp/ 4

Pazgen 9. KBAHTOBAS ®U3UKA




9.1 KBAHTOBAS OIITUKA 2
TemnoBoe u3mydeHue u ero xapaxkrepuctuky. 3akoH Kupxroda. 3akonsl Credana - Bonbumana u
cmereHnst Buna. ®@opmyist Penes-/xunca u [lnanka. 'unotesa ITnanka. @otoHbr. @oToddeEKT.
VYpaBuenue DiiHIITeHA I BHEIIHEro GpoTtodddekra. DHeprus u umiryibe Gorona. JlapneHue ceera.
O¢dexr Komnrona u ero snemenrapHast Teopus. EIMHCTBO KOPITYCKYJISIPHBIX U BOJHOBBIX CBOHCTB
UEKTPOMATHUTHOTO M3IIy4eHUs.
/JTex/
9.2 Ksanrosast ontuka /ITp/ 2
9.3 CHsiTHE BOJILTAMIIEPHOM, JTIOKCAMIIEPHON U CIIEKTPANIbHOM XapaKTepUCTUK (OTOdIEMEHTa H 6
omnpezeneHne padoThl BbIxoaa anekTpona. (Potoaddexr.) /Cp/
9.4 OnpeeneHne TeMIepaTypHoi 3aBUCHMOCTH HHTEHCUBHOCTH M3TyYCHHS! HUTH JIAMIThl HAKAJIMBAHMSI. 2
(M3yueHne 3aKOHOB TEIUIOBOTO M3IIyYEHHUs C TOMOLIBIO IPKOCTHOTO upometpa.) /J1ad/
9.5 DJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOM ®U3UKHI 10
CrekTpbl aToMOB M MoJteky1. Criektp atroma Bojopoa. Teopust atoma Bogopoja o bopy. I'nnoresa ne
Bpoitns. Cpoiicta BosH ae bpoitns. CootHoleHue HeonpeeneHHoctei [ eiisendepra. BoiHoast
(yHKIHS U ee BeposTHOCTHAs HHTepnperauus. HabionaeMble BeIMYUHBI B KBAHTOBOH MEXaHHUKE H X
u3Mmepenus. Obuee ypasHenue [lIpeaunrepa. CranmonapHoe ypasHenue llpeautrepa. JIpmkeHne
cBOOO/IHOI yacTuIB. JIBKeHHe B OTeHIHANbHOIT siMe. TToTeHiuanshblii 6apsep. I'apMonndeckuii
OCLIMJIIATOP. ATOM BOJIOPOJA B KBaHTOBOM MexaHuke. CIUH 31ekTpoHa. CIIMHOBOE KBAHTOBOE YHCIIO.
TpuHLUI HEPa3TUYUMOCTH TOX/ECTBEHHBIX YacTul. DepMHOHbI M 6030HEL. Ileproauueckas cucrema
aneMeHToB MeHpeneena.
/Cp/
Paznen 10. ®PU3UKA ATOMHOTI'O SIIPA U SJIEMEHTAPHBIX YACTHIL]
10.1 OJIEMEHTBI ®13UK1 ATOMHOI'O SIIPA 10
JedexT maccl u sHeprus cBs3u sapa. CIuH spa ¥ ero MarHUTHBIH MOMEHT. SaepHsbie ciibl. Mojenn
siapa. PajinoakTHBHOE U3ITyUeHHE U €r0 BUIbL -pacliajl. -M3/Iy4eHHue. -U3jIydeHue. SIiepHble peakiuu u
UX OCHOBHBIC TUIIBL. Peaxius nenenus supa. LlenHas peakius gencHust. Peakiys CHHTE3a aTOMHBIX
anep.
/Cp/
10.2 OJIEMEHTbBI ®13UKU DJIEMEHTAPHBIX YACTULL 9
Kiaccsl seMeHTapHbIX 4acTHI] U BHIBI MX B3aUMOAeHCTBHIL. Kiaccupukanus s3leMeHTapHbIX YacTHIL.
TIpHHLKI HEPA3IHYNMOCTH TOXK/IECTBEHHBIX YacTHL]. CIIMH U IPYyTrie KBAaHTOBBIC YHCIIA 3JIEMEHTAPHbIX.
YacTuibl 1 aHTHYACTULBL. Bo30HbI M epmuonbl. Aponsl n Me30HbL. JlenTousl. [IpoMerxyTOUHbIE
6030Hb1. KBapK# U IIIIOOHBL
/Cp/
Paznen 11. CAMOCTOSTEJIBHASL PABOTA
11.1 Toaroroska k nexiusm /Cp/ 2
11.2 TMoaroroBka k npakTuuecKkuM 3anstusiv /Cp/ 4
113 Toaroroska k aGoparopusiM pabotam /Cp/ 4
11.4 BeInonHeHHe KOHTPOJIbHOM padoTs /Cp/ 8,6
Pa3znen 12. KoHTakTHBIE Yachl HA aTTeCTALUIO
12.1 Konrpoishas pabora /KA/ 04
12.2 3auer /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIBI

OueHOoYHbIe MaTepualibl JJIs IPOBEACHUS HpOMe)KyTO‘IHOﬁ arrecrTanuuu 06}"—]3[0[_[[]4)(05{ TIPUBEACHBI B TIPUJIOKCHUH K pa60qe17[ nporpamMme JUCHUIUINHBL.
(I)OpMLI W BUJBI TECKYIIETO KOHTPOJIA 11O JUCHHUIIINHE (MO}IyH}O), BUJIBI 3a11aHm7[, KPUTECPpUH UX OLCHUBAaHUA, PACIIPECACIICHUE 0aJUIoOB 10 BUIaM TCKYIIET0 KOHTPOJIA
pa3pa6aTHBa}OTCﬂ npenoaaBaTeiieM TUCHUILUINHEL C YYE€TOM €€ CHeLII/I(l)I/IKH 1 JOBOJATCA 10 CBCIACHUSA 06yqa}0umxcz Ha II€pBOM y‘{e6HOM 3aHATHH.

TeKyH.IP[I‘;[ KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIACTCA NPEIIOAaBaTeJIEM TUCITUITHHBL (MOI[yII}I), Kak npaswiio, ¢




ucnonb3oBanreM DMOC 1 myTeM NPOBEPKH NUCbMEHHBIX PaboT, MPEAYCMOTPEHHBIX Pa00YMMHU NPOrPaMMaMH JUCLHUILIMH B PAMKaX KOHTAKTHOM paboThbl 1
CaMOCTOSITENIbHOH paboThl 00y4aromumxcs. [ GUKCHPOBAHUS PE3YIbTATOB TEKYLIETO KOHTPOII MOXET ucnoib3obarbest DMOC.

6. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIIMHBI (MOY JIST)

6.1. Pexomenyemasi iuTepaTypa

6.1.1. OcHOBHAasl IUTEPATYpPa

ABTOpBI, COCTaBUTEIIN 3armaBue W3narensc Om. agpec
TBO, TOJ
JI1.1  |CaBenses 1. B. Kypc obmieii pusuku. T. 3. KBantoBas ontuka. AtomHas ¢usuka. Gusuka  |CaHkr- https://e.lanbook.com/b
TBeporo Tena. Ou3rKa aTOMHOTO sipa U AJIeMEHTapHbIX YacTull: yueOHoe |IlerepOypr : 00k/106893
nocobue Jlans, 2018
JI1.2  |CaBenbes 1. B. Kypc obmieii pusuku. T. 2. DnekTpudecTBo U Maraetu3M. Bonnbl. Ontuka: | CaHKT- https://e.lanbook.com/b
y4eGHoe nocodue TlerepOypr : 00k/113945
Jlans, 2019
JI1.3  |Casenses U. B. Kypc o6uieit pusuku. T. 1. Mexanuka. MosiekyisipHas pusuka: yaeOHoe CaHkT- https://e.lanbook.com/b
nocoGue TlerepOypr : 00k/113944
Jlans, 2019
JI1.4  |Yepros A.T'., BopoGbes A.A., |O6wiast pusnka Mocksa: http://www.book.ru/bo
Maxkapos E.®., Osepos P. IT., KuoPyc, 2020 0k/933946
Xpomos B.1.
6.1.2. TonoTHHTe/ILHAS JINTEPATypa
ABTOpBI, COCTaBUTENHN 3arnaBue U3nparensc On. agpec
TBO, TOJ
JI2.1  |Iankapun W.IT., KupesiHoB  |O6miast Gpusnka. COOpHHK 3a1a4 Mocksa: http://www.book.ru/bo

A.IL, Ky6apes C.1.,
PazunoBa C.M.

KuoPyc, 2019

0k/933565




ABTOpBI, COCTaBUTEIIH 3arnasue Wznarenbe Om. agpec
TBO, TO
JI2.2  |BopoGbeB A.A., UeproB A.T'. |3agaunuk no $pusuke Mocksa: http://www.book.ru/bo
KuoPyc, 2017 0k/920827
6.2 UndopMannoHHbIe TEXHOJIOI'HH, HCII0JIb3YyeMble IIPH 0CYLIECTBJICHHH 00pa30BaTe/IbHOIO NPOLECcca N0 AUCHHUILIMHE (MO1YJ110)
6.2.1 Ilepeyenp JIMIEH3HOHHOIO H CBOOOHO PACHPOCTPAHSIEMOr0 IIPOrPAMMHOIO0 obecreveHust
6.2.1.1|MS Office
6.2.2 Ilepeuenn npodecCHOHAIBLHBIX 023 JAHHBLIX H  HHQOPMAIMOHHBIX CHIPABOYHBIX CHCTEM
6.2.2.1| EcrecTBeHHOHAY4HBIIl 00pa3oBaTenbHblil oprai: http://en.edu.ru/
6.2.2.2| MexayHaposaHas npodeccroHanbHas 0a3a raHHbIx «SpringerMaterials»: https://materials.springer.com/
6.2.2.3| KoHcynbTaHT mmoc
6.2.2.4|"'apant ACITVIDKT
7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUILINHBI (MOYJIS)
7.1|YueOHble ay JMTOPHH JUIS TIPOBEACHHS 3aHATHI JIGKIIHOHHOTO THIIA, YKOMIUIEKTOBAHHBIC CIICLIUAITH3HPOBAHHON MEOEIbIO M TEXHUYECKUMH CPEICTBAMU
00ydeHHs: MyJIbTUMEIHIHHOE 000pYA0BaHKE [UIs IPEIOCTABICHNUS yueOHO! HH(OpMAIMK OOJIBIION ayAUTOPHU H/UITH 3BYKOYCHIIBAIOIIEe 000PYI0BaHUE
(cTarMoHapHOE MIIH IIEPEHOCHOE).
7.2|YueOHble ayAMTOPUH IS IIPOBEICHHUS 3aHATHI CEMUHAPCKOTO THIIA, IPYIIIOBIX ¥ MHIMBHIYalbHBIX KOHCYJIBTAIMH, TEKYIIIEr0 KOHTPOJISA M IPOMEKYTOUHON
aTTeCTAllMH, YKOMIUICKTOBAHHbIC CIICLIMATH3UPOBAHHOM MEOEIBIO i TEXHUYECKUMH CPEACTBAMHU 00YUCHHUS: MyJIbTUMEINHHOE 000pYI0BaHHE H/HITH
3BYKOYCHJIMBAIOILIee 060pyJOBaHHE (CTALIMOHAPHOE UM EPEHOCHOE)
7.3|TTomereHust [J1sl CAMOCTOSITEIIBHOM PabOThI, OCHALIICHHBIE KOMITBFOTEPHON TEXHUKOM C BOBMOXKHOCTBIO MOAKIIOUYEHHS K ceTh "MHTepHeT" 1 obecried eHrneM
JIOCTYTa B JJIEKTPOHHYIO HH(POPMALHOHHO-00pa30BaTENbHYO CPENY YHUBEPCUTETA.
7.4|TlomemeHns 171 XpaHEHHs U TIPOQUIIAKTHYECKOTO 00CITyKUBaHHS y4eOHOT0 000py10BaHHS
7.5|JIabopaTropu, OCHAIIEHHBIE CHIEIMATLHBIM J1a00paTOPHBIM 000PY I0BAaHHEM:
7.6|JIaGoparopust MEXaHUKH, BKIIFOYAlOLIast: 610k 31ekTpoHHblii ®M1/1, mammaa AtByna @M1 1, mastark Makcsemuia ®M12,  yHHBepCaIbHBI MasTHUK
OM13,mastHuk O6epoexa DM 14, moxyns FOura u Moyis cagura ®M 19, coynapenwue mapos PM17;
7.7|JTaboparopust J€KTpUYECTBA ¥ MarHeTU3Ma, BKio4aromas: ctenpl TKO anekrpudectBa 1 MarueTusma, B Tom uucie ocumiorpadsr C1-94, reneparopst
CHI'HAJIOB HU3KO4YacTOTHbIC I'3-118, HCTOUHMKM MUTaHKS, Mara3uHbl COPOTUBIEHHUIT, Habop Moxynel OIID;
7.8|JIaGoparopust ONTHKH, BKITIOYAOIAst KOMILIEKT ONTHYecKoro obopynoBanus PMC, B ToM umciie: 6a3bl ONTHYECKOI CKaMbH, MOJTYTIPOBOAHUKOBBIE JIA3€PhI C

IOCTUPOBOYHBIM MOJYJIeM, (POTONPHEMHHUKH, HA0OP JIMH3, SKPAHbI ¢ MacIITaOHON CeTKOIt; aBToTpaHchopmaTop ogHodasHblii JJATP-2,5; komruiekT doumii.




