[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: MuHuaes Maromep, LLlasanosuy

[lomxHocTb: PexTop

fara noanmcariy g WEPEPEPBO HAYKHU M BBICIIETO OBPA30BAHMSI POCCUCKOW ®EJEPALIAU

YHUKanbHbI MPOrpaMMHbIA KIKOY:

2360ccS PGSR ERIN PO CYHAPCEBEHH BT @ TAHON TEXHMYECKUI YHUBEPCUTET

uMenu akagemuka M.J{. MUJUTHOHIIUKOBA

,«VTBEPH,HALQ»

DPEKT
mljgg’pa&x'%g

PABOYASA ITPOTPAMMA
JTACIIATUIAHBI
«Pu3uKa»

HanpagJieHusi moaAroToBKu
18.03.01 XumMuueckas TEXHOJIOTHS
Hpopuin

«XHUMHYECKask TEXHOJIOTUS IPUPOIHBIX SHEPTOHOCUTENIEH

Y YTJIEPOJHBIX MAaTEPUATIOB»

KBanudukanus

bakanaBp

I'posznsrit — 2019



1. Lleap u 3a1a49M AUCLHMUILIMHBI

Llenpro u3yyeHus aucCUUIUIMHBL «DPuU3UKa» SBISETCA CO3JaHUE Y CTYIAEHTOB OCHOB ILIMPOKOM
TEOPETUYECKON TOATOTOBKUA B O0JIACTH (DU3UKH, TIO3BOJISIONICH OPUEHTHPOBATHCS B TIOTOKE HAYUYHOU U
TEXHUYECKOW MH(pOpMAIMKd M 00CCICUHBAIOIICH UM BO3MOXKHOCTH WCIIOJNB30BAHUS HOBBIX (PU3MUYSCKHX
MPUHIIMIIOB B T€X 00J1aCTIX TEXHUKHU, B KOTOPBIX OHH CIICIIUATH3UPYIOTCA.

OCHOBHBIMH 3aJjau4aMu Kypca (DU3UKHU B By3aX SIBJISIOTCS:

e (JopmupoBaHHE y CTYAEHTOB HAayYHOrO MBILIUICHHS W COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHUS, B YACTHOCTH, IIPABWJIBHOIO IIOHMMAHWS TPaHHUIl NIPUMEHUMOCTH Pa3IMYHbIX
(U3NYECKNX TIOHSATHUH, 3aKOHOB, TEOpPUH M YyMEHHs OIEHUBATh CTENEHb JOCTOBEPHOCTH
PEe3yJIbTATOB, IOJYYEHHBIX C IOMOILIBI0 JKCIIEPUMEHTAIBHBIX WIM MATEMAaTHUYECKUX METOJO0B
HCCIIEJIOBAHNUS;

® YCBOGHHE OCHOBHBIX (DM3MUYECKUX SIBJICHUH M 3aKOHOB KIACCHYECKOW M COBpEMEHHOH (DH3HKH,
METOJ0B (PM3UIECKOT0 UCCIIEIOBAHNUS;

e BBIPAbOTKA Yy CTYJAEHTOB NMPHUEMOB M HABBIKOB PEIICHUS KOHKPETHBIX 3a]a4 M3 pa3HbIX oliacTeit
(hM3HUKH, TOMOTAIOUINX CTYACHTaM B JaJbHEUIeM pemaTh HHKEHEepHbIE 3a0a49H;

® O3HAKOMJIGHHWE CTYJIEHTOB C COBPEMEHHOH HAay4yHOW ammapaTypoil W BbIpaOOTKa y CTYAEHTOB
HAYaJbHBIX HABBIKOB IMPOBEJCHUS 3KCIIEPUMEHTAIBLHBIX HAYYHBIX HCCIEOBaHUN (pu3nmdeckux
SIBJICHUW U OLICHKH IOIPENIHOCTEN N3MEPEHUN.

2.MecTo AUCIUIUIMHBI B CTPYKTYpe 00pazoBaTebHbIe MPOrpaMMBbl

Juctmmuimaa «@u3uKka» BXOAUT B 00s3aTeNbHYIO 9acTh bioka 1 «/luCIUmiImHbBDy y9eOHOTO IIaHAN
SIBJIACTCS 00SI3aTENFHON TS U3ydEHUSI.

3.Tp€6OBaHI/I}I K pe3yjibTaTaM OCBOCHHA AUCIHHUITIIINHBI

[Iporecc w3y4deHwWs] AWCHWIUIMHBI HampaBieH Ha (QOpMHpPOBaHWE CIEAYIONMX KOMITETEHIHNA: U
MHIAKATOPOB WX JTOCTIKECHUS.

®  CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITOIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AU CIIUILTIH
B podpeccronanbHoi mesrensaoctr (OTTK-1);

® TOTOBHOCTBIO  HCIIONB30BaTh 3HAHUS O COBPEMEHHOW  (PM3MYECKOM KapTUHE  MHpa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHM  BEIIECTBA JUII  ITOHUMAHHS
OKpYKaIoIIero Mupa u sisienuii mpupo;st (OI1K-2);

® TOTOBHOCTBHIO HMCIIOJB30BaTh 3HAHUS OCHOBHBIX (PM3MUECKHX TEOPHH JUIS PEIICHUS] BOSHHKAIOIIAX
(bm3nueckux 3a/ad, CaMOCTOATENBHOTO MpHOOpeTeHns (M3MYECKWX 3HAHWH, I TMOHMMAHUS
NPUHIMIOB paboThl TPHOOPOB M YCTPOWCTB, B TOM 4YHCIIE BBIXOJIIMX 33 IPEICIbI
KOMITETEHTHOCTH KOHKpeTHOoro Hanpasienust (ITK-19).

B PE3YIbTATEC OCBOCHUS JUCHHUIIJIMHBI CTYICHT JOJI?KCH
3HaThb:

e (usmueckue TeopuM Ui PpELICHHS BO3HUKAIOLMX (PU3MUECKMX 3a1ad, CaMOCTOSATENHbHOIO
npuobpeTeHus GU3NIECKUX 3HAHUH, U1 TOHUMAaHHS IPUHLMIIOB padOoThl HPHOOPOB U YCTPOUCTB, B
TOM YHCJIE BBIXOSILMX 32 Ipeeiibl KOMIETEHTHOCTH KOHKPETHOI'O HallPaBJICHHS;

yMETb:

® {CHONB30BaThb 3HAHUS O COBPEMEHHOM (HM3MUYECKOM KapTHHE MHpPa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHWH BEIIECTBA Ul MOHMMAHHUS OKPYXKAIOIIEro MUpa U
SIBIICHUH IPUPOJIH,

BJIaaCTh:



®  CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUILINH
B PO eCCHOHABHON IESTETbHOCTH.

4. O0OBEM JUCHUIUIMHBI U BUbI Y4€OHON pabOThI

Tabnuna 1
Bcero (010]0) 300
Bu yueOHo# paboTh 4aCcoB/ 3a4.C/1. CeMecCTphI CeMeCTphI
(010[0) 30 2 3 4 2 3 4
Konraktaas pabora (Bcero) 200/5,8 | 48/2,9 68 68 64 16 16 16
B ToMm uucie:
Jlekiuu 100/2,9 | 24/0.71 34 34 32 8 8 8
[pakTuueckue 3ausatus ([13) 50/1,42 | 12/0,35 17 17 16 4 4 4
Jlaboparopubie pabotsl (JIP) 50/1,42 | 12/0,35 17 17 16 4 4 4
CamocrosrenpHas pabora (Bcero) | 196/5,5 | 292/8,6 64 68 64 97 98 97
3
Tembl mId  caMOCTOSTEIHLHOTO
M3Yy4EHUs
Bux mpoMeXyTO4HOro KOHTpPONS | OK3 OK3 OK3 3au | O3 | OK3 3au OK3
(3ager, sK3aMeH)
O6mas TpyAaoémkocts | 396 340 132 136 | 128 | 113 114 113
TVICIIMTITIHBI: YaChI 11 10 3.6 4 36| 33 33 3.3
3a4YETHRIE STUHUIIEI
5. ConepxaHue TUCUUTLIMHBI
5.1. Pa3gensl IUCHUIIIMHGI ¥ BUABI 3aHITUHU
Tabmuma 2
Yacsl Yacsl Yacsl
Ne | HaumenoBaHue paszena IUCUUIIINHBI Bcero
i 0 COMECTDAM JIEKIIMOHHBIX | MPAKTHYECKUX | JaO0OpaTOPHBIX 4ACOR
P 3aHATUI 3aHATUI 3aHATUI
1. Il cemectp
du3nveckrne OCHOBBI MEXaHUKH 16 9 9 34
2. | OcHOBBI MOJIEKYJISIPHON (DU3UKH U 18 8 8 34
TEPMOJIUHAMHUKH.
3. Il cemectp
ONEKTPUYECTBO U MarHETHU3M. 18 11 11 40
4. | KonebaHus v BOJTHBI 16 6 6 28
5. IV cemectp
OnTuka. KBanToBas npupona 32 16 16 64
H3JIy4CeHHUSI. DIEMEHThl KBAHTOBOU
(hM3MKYM ATOMOB M MOJIEKYJI. DJIE€MEHTBI




(1)I/I3I/IKI/I ATOMHOI'0 A/ipa U
DJICMCHTAPHBIX YaCTHUIL

Bcero yacos/3aueTHbIe CAUMHUIIBI

100/2.9 50/1.42 50/1.42 200/5.8

5.2. JIeK1IMOHHBIE 3aHATUS

Tabnuma 3
Neo | HaummeHnoBaHue pazaena Conepxanue pazaena
/1 JUCHMILIAHEI
1. | ®usnueckue OCHOBEHI | 2 ceMecTp
MEXaHUKHU

OneMeHThl KHHEMATHKH. JInHaMuKa MaTepHalbHOW TOUYKU U
MOCTYIATENBHOr0 ABMXKEHHUS TBEPAOro Tena. Pabora u sHeprus.
MexaHunka TBepaoro Tena. TsaroreHue. DneMeHThl TEOPUH TOJS.
OneMeHThl MEXaHUKH KUAKOCTEH. DIEMEHTHI CIIelaIbHON (4acTHOM)
TEOPHH OTHOCUTEIHHOCTH.

2. | OcHOBBI
MOJIEKYJIAPHOU(PHU3UKH U

Bgenenue B MONEKyIApHYIO QU3UKY U TEPMOTUHAMUKY.
MonekynsapHO-KHHETHYECKask TEOPUS WAeaTbHBIX Ta30B. OCHOBHI

TEPMOANHAMUKH. TEPMOJMHAMHUKH. PeajibHbIe ra3bl, )KUJAKOCTH U TBEPJIbIE TENA.
3. | DrexkTpuuecTBo u | 3 cemectp
MarHeTH3M.

Konebauns v BOIHEL

OnekTpocTatuka. [10CTOSTHHBIN dIEKTPHIESCKHNA. DIIEKTPUUECKUE TOKH
B METaJlIaX, BAKyyMe W ra3ax. MarHuTHOE 1osie. DJIeKTpOMarHuTHas
WHAYKIWA. MarHuTHBIE CBOMCTBa BemlecTBa. OCHOBBI TEOPHH.
Makcgenna Jj1sl 3JIeKTpPOMarHuTHOT0. MexaHu4ecKue u
9JIEKTPOMATHUTHBIC KOIEOaHUs. YIIPYTHe BOIHBL. DJIEKTPOMarHUTHBIE
BOITHBI.

4, Onruka. KBanroBas
MPHUPOIA U3ITYUCHHS.

4 cemectp

DJIeMEeHTBI TeOMETPUIECKON M DJIEKTPOHHOM onTrku. MaTepdepeHtms
cBera. Jlmdpakmus ceera. BzanmoeiicTBIE IIEKTpOMarHUTHBIX BOJTH
¢ BemecTBoM. [lomsipuzanms ceera. KBanToBas mpupoa n3mydeHus

5. OJjeMeHThl  KBAaHTOBOM
¢u3ukm  aToMOB W

Teopust atoma Botopoaa 1o bopy. O1neMeHTbl KBAHTOBOM MEXaHUKHU.
DneMEeHTHI COBpEMEHHOH (PM3UKH ATOMOB M MOJIEKYII.

MOJIEKYIT
6 | OneMmeHTsI ¢usuku | EcTecTBeHHAas paMOaKTUBHOCTh. 3aKOH PalMOaKTUBHOTO pacmasa.
aTOMHOI0 sapa 1 | CocraB siapa. OHepruu cBs3u sapa.M3otonsl. AAnepHsie

SJIEMEHTAPHBIX YaCTHUIL

peaxuuu.Mogenu aapa.Jlenenue sinep. Llennas peakuus. Peakuus
CUHTE3a, MpoldiieMa yIpaBIsIeMOro TEPMOSIEPHOT O

cunTe3a. DyHaaMeHTallbHbIe B3auMoIehcTBYs. B3aumoneiicteue
3JIEMEHTAPHBIX YaCTHUI[ U 3aKOHBI COXPaHEHUSI.

5.3. JlaboparopHbie3aHATHS

Tabnuna 4
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1. | ®usuueckue Il cemectp
OCHOBbI
O0paboTka pe3ysIbTaToB (PU3UIECKOr0 IKCIICPUMEHTA.
MEXaHUKHU
Omnpenenenne ycKopeHusi CBOOOHOTO MaaeHus (q) ¢ TOMOUIBIO
MAaTEMATHUYCCKOI'o MassTHUKa
Onpeznenenvie KO3PGUIUEHTA TPEHUS KaUCHUS
Onpez[eneHHe MOMCHTAa MHCPIUHU C ITIOMOUIBIO MAasATHUKA Maxcsenna
OIIM-3
Omnpenenenre CKOPOCTH 3BYKa METOJIOM PE30HAHCA 3BYKOBBIX BOJH
2. OCHOBBI Onpezenenrie ko3 HUIHMEHTA BI3KOCTH BO3IyXa KaIUUIIPHBIM
MOJIEKYJISIDHON | METOAOM
(huzuky u
Onpenenennie ko3 duimenTa BHyTpEeHHEr0 TPEHHS KUIKOCTH 110
TEPMOJUHAMNKHU
merony Ctokca
Omnpenenenrie OTHONICHUS TETUIOEMKOCTEH BO3/yXa MPH TIOCTOSTHHOM
JaBIIEHUH U 00bEME
Onpeznenenrie MOJISIPHON MacChl BO3/IyXa
3. | DIeKTpUYecTBO U Il cemectp
MATHCTHIM. Nzydenune >1eKTpOn3MepUTENbHBIX TPHOOPOB
Kone6anms u i
BOJIHBI Uzyuenne paGoThI 3JEKTPOHHOTO ocuuiuiorpada
OmpeneneHne pabOTH BEIX0OAA JIEKTPOHOB M3 METajlIa
N3yuyeHne 3JIeKTPUYECKUX CBOWCTB CErHETOIIEKTPUKOB
Omnpeznenenrie OTHOIIEHHUS 3apsiaa HIEKTPOHA K €ro Macce METOI0M
MarHeTpoHa.
Onpenenenre nepuoaa KoneOaHUH CTPYHBL.
4. OnTuka IV cemectp
JIMH3BI ¥ X TIOTPEITHOCTH
Ornpenenenue paccTOsTHUSA MEXAY 1IeIsiMu B onbiTe FOHra
HccnenoBanue 3akoHa Mairoca U MPOXOKICHUS TOISIPU30BAHHOTO
CBeTa CKBO3b (Pa30BYIO TUTACTUHKY
Onpenenenrie GOKYCHBIX PACCTOSHHIA MOIOKUTETHHON 1
OTpHIATENBHOI INH3 MeToA0M beccens
Bcero 50

5.4. [lpakTiueckue 3aHATHS

Tabnuna 5
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2 cemecTp
1 1 DneMeHTHl KUHEMAaTUKH. JJnHaMuKa MaTepraabHON TOYKH U
MOCTYNATEIFHOT'0 ABHIKEHHUS TBEPIOTO Tea.
2 1 Pabota u sHeprus. MexaHuka TBepJOro Tena.
Tsarorenue. DIEeMEHTH TCOPUU TOJISL. DIIEMEHTHI MEXaHUKH
3 1 KUAKOCTEH. DJIEMEHTHI CIIeUATbHON (YaCTHOI) TEOpUHU
OTHOCHUTEIHHOCTH.
4 2 MonekynsipHO-KHHETHYECKast TEOPHsl MIealbHBIX T'a30B.
5 2 OCHOBBI TEPMOJIMHAMHUKH.
6 2 PeanbHbIE Ta3b1, JKUIKOCTH U TBEPIIBIC TENA.
3 cemectp
7 3 OnexTpoctaTtuka. [I0CTOIHHBIN 31eKTPHUIECKUH.
8 3 DnekTpuyecKkre TOKM B METAIlIaX, BAKyyMe U razax
9 3 MaruuTHoe nosie. DIeKTPOMarHuTHAsE UHTYKIIHSI.
10 3 MaruauTHbIe CBOMCTBA BemecTBa. OCHOBBI TeoprH MakcBeIa s
3JEKTPOMarHUTHOTO
11 3 MexaHu4ecKue B DJIEKTPOMAarHUTHEIE KOJIeOaHUSI.
12 3 Yipyrue BojHbl. DJISKTPOMarHUTHBIC BOJIHBI.
4 cemecTp
DNIeMEHTHI TE€OMETPUICCKON M DJIEKTPOHHOHN ONTHKH.
13 4 Wutepdepennus crera. Jndpakums cBera. Bzanmonelictere
3JIEKTPOMAarHUTHBIX BOJIH C BemecTBOM. [lomspuzamus cera.
KBanToBas npupoma n3mydeHns
14 5 Teopus aroma Bogopona mo bopy. DieMeHTh KBaHTOBOI MEXaHHUKH.
DNeMEeHTHI COBpeMEHHON (PM3UKH AaTOMOB M MOJIEKYJI.
3aKOH paguOaKTUBHOIO pacnaja. JHEPruu CBsI3U saapa. SnepHble
15 6 peakmuu. [lenenue sinep. Llennas peakuus. Peakmus cuHaTe3a.
BzaumogeiicTBre 3J1IeMEHTapHBIX YACTHIl U 3aKOHBI COXPaHEHHUSI.
Bcero 50

6. CamocrosiTenbHas paboTa CTYJEHTOB

B paboueil mporpamMe mNpeaycMOTpEHa caMoOCTOsTeNbHas pabora s HpopabOTKU JIEKIIMOHHOTO
(TeopeTnueckoro) MaTepuala NpH MOArOTOBKE K KOHTPOJIbHBIM MEPONPHUITHAM:

Il cemectp
- pyOexnas artecranust 1 — 3 yaca

2 -3 y4aca



— MOJArOTOBKA K BHIMOJHEHUIO Tpaduka JIabopaTopHOro MpakTukyma - 17 yacos
Il cemectp
— pyOexHas atrectanus 1 — 3 gaca
2 -3 yaca
IV cemectp
— - pyOexHas arrecranus 1 — 3 yaca
2 -3 yaca
— MOArOTOBKA K BBIMOJIHCHUIO TpaduKa JJa00paTOpHOro MpakTHKyMa — 52 4.

— IOArOTOBKA K MPAKTHYECKUM 3aHSATHSM, BBIITOJHEHHUE JOMAIIIHUX 3aJlaHuid (pelieHue 3auad) — 52
4.

6.1. Tembl JJ1 CAMOCTOATEIIBHOM paOOThI

Tabmuma 6
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1. 1 I'mpockon
2. 2 MoOHO-U1 TOUKPUCTATIIBI
3. 2 TuIbI KpUcTAIMYECKUX TBEPABIX Tel. JledekThl B KprucTamiax
4. 2 TemmoeMKoCTh TBEPAbIX TEN
5. 2 Ucnapenue, cyOnmmanusi, iIaBlieHHE U KPUCTAIUTA3AIINS
6. 2 AMopduBIe TEna
’ ®azosrie nepexonbl 1 U pona. Jquarpamma coctosinus. TpoitHas
7 TOYKa
HMonmzanus razoB. HecamocTosTenbHBIA Ta30BbId  pa3psm.
8 3 CaMoCTOSTENbHBII Ta30BBIA Pa3psia U €ro TUIIBI
0. 3 Ilna3zma u ee cBolicTBa
10. 3 deppomarHeTuku 1 ux cBoicTBa. [Ipupona dheppomaraernzma
Pazpemraromast crocoOHOCTh onTHYecKkuX mpuodopos. IlorsTHe 0
11. 4 rojorpadun
12. 4 OJIeMEeHTHI 3JIEKTPOHHON ONTHUKHU
13. 4 OcHoBHEBIE (D OTOMETPUYECKIE BETHYNHBI U UX €IUHULIBI
14. 5 Pacnipenenenne ®epmu-/upaka
15. 5 XapaKTepuCTHKa OCHOBHBIX COCTOSHUIN aToMa BOJOPOJa
16. 6 Me3oHbl U ux cBoicTBa. TUNbl B3aUMOACUCTBUI 3JIEMEHTaPHBIX




YACTHI]

17. 6 Yactuiipl U aHTHYaCcTULEL. [ UnepoHsl

18. 6 CTpaHHOCTL 1 YCTHOCTD 3JICMCHTAPHBIX YaCTHUII. KBapKI/I

CamocTosiTelIbHAas  TOATOTOBKA K Ja00OPaTOPHBIM 3aHATHIM 3aKIIIOYAaeTCS B M3YYEHHH U YCBOCHHH €€
TEOPETHUECKUX MPEAMOCHUIOK C TOMOIIBI0 METOAMYECKHX YyKasaHWi K Ja0opaTOpHBIM paboTaM u
JOTIOJTHUTENILHOM JTUTEpaTyphl, PEKOMEHIOBAHHOW B METOJMYECKMX YKazaHusx. Ciemyer oOpaTUTbH
0c000e¢ BHUMaHHE Ha TEOPETHYECKOe OOOCHOBAHME M BBIBOJ PACUCTHOW (DOPMYJIbI, HCIONIB3YyEMOMH st
OTNpe/e/ICHNsT WMCKOMOM BEIWYMHBI, TMOMYYHTh SICHOE TMPEACTaBICHHE O TNpudopax, O cxeme
E)KCHepI/IMeHTaHBHOﬁ YCTaHOBKHU U NTOPAJKE BBIITOTHCHHUA pa6OTLI. HeO6XO]II/IMO JaThb IIOJITHBIC OTBCTHI HaA
KOHTPOJIbHBIE BOMPOCHI, COAEPIKAIINECS B KOHIIE METOIMYECKUX YKa3aHU# K JlabopaTOpHBIM paboTam.
ITpouseectu 00pabOTKy PE3yaBTATOB IKCIIEPUMEHTA, CAETATh BHIBOIBI M COCTABHTH MTPOTOKOI 110 TAHHOM
pabote

HaumenoBanue 1a60paTopHBIX padoT

1.06paboTka pe3ybTaToB (PU3NYECKOI0 IKCIIEPUMEHTA.

2.0mnpezenenue yCKOpeHUs: CBOOOIHOTO TaJIeHUsT € IOMOIIBI0 MAaTEMaTHYECKOTO MasiTHIKA
3.0Onpenenenrie MOMEHTa HHEPIIMHU C TOMOIIBIO MasiTHHKa MakcBera.

4.0Onpenenenre ko3 duieHTa BI3KOCTH BO3yXa KalMJUIIPHBIM METO0M

5.0npenenenne ko3hUIMEHTa BHYTPEHHETO TPEHHS XKHUJIKOCTH 110 MeTory CTokca
6.0mpenenenre OTHOIIECHHUS TEIIOEMKOCTEH BO3ayXa IPH ITOCTOSHHOM JaBJICHUH U 00BbeMe.
7.13ydenne 2JIeKTpON3MEPUTEILHBIX TIPHOOPOB.

8.M3yuenune paboThI JIEKTPOHHOT'O OcITiuIorpada.

Y4eOHO-MeToArYecKOoe 00eCIeueHre A1l CAMOCTOSTEIIBHON pabOThI

1. CasenbeB 1.B. Kypc obuieit ¢pusuku. M.: Acrpena, 2012KH. 1-5

2. letnad A.A., SABopckuit .M. Kypc dusuxu. M.: Academa, 2011

3. Tpodumosa T.1. Kypc dusuku. M.: Academa, 2013

5. Muxaiiios B.K. u mp. Konebanus. Bonuel. Ontuka. M.: MI'CY, 2012

6. Bonmpkernmreiin B.C. CoopHuK 337124 o oomei ¢pusuke. M.:Hayxka, 2011

7.Ycnaxues P.T.,Y3mueBa H.C.Kypc monexynsipaoit ¢puzuku u tepmonuHamuku. [THTY, 2012

8. Meromuueckre ykazaHus (PEKOMEHIAINH) K BHIIOIHEHHIO IA00OPaTOPHBIX padoT, K PEHISHHIO 3a/1a4.

/. OLIeHOYHbIE CPEICTBA

Bropoii cemectp
Bomnpocs! k niepBoii pyOexHOI aTTecTanun

MartepuanpHas TOUYKa, paglyC-BEKTOp, IyTh, BEKTOP TEepEMEIIEeHHs, CKOPOCTH M YCKOPEHHS.
JIBmKeHure 1o OKPYKHOCTH. BEKTOPHI yrIIOBOM CKOPOCTH U YTIIOBOTO YCKOPEHHUS.

[Tepsriit 3akon HetoToHa. MIHepunansHble cucTeMbl oTcuera. Macca, cuia.

Bropoii 3akon Hetorona. Umnynsc tena. Tpetuii 3akon HeroToHa.

Cuuibl TpeHUs. 3aKOH U3MEHEHUS M COXPAHEHUS UMITYJIbCa CUCTEMbI MaTepUATIbHBIX TOYCK.
Pabora cHIibl, MOIIHOCTE.

Kuneruueckast sHeprusa IloreHunanbHas sHeprus. 3aKOH COXPAHEHHUS IOJHOM MEXaHUYECKOU
SHEPrUH.

ocoukrwhE



7. L[eHTp MacCC U 3aKOH €ro ABHMXXCHU.
MoMeHT HUHCPpUHU. Kunernueckas OHCPrus Bpallatomerocs TBEpAOro Teia.

© ©

TCIa

MOMEHT CHJIBI OTHOCHUTEIIHLHO OCI/I.ypaBHeHI/Ie AVMHAMUKH BpallaTCIIbHOIO0 ABUIKCHUA TBEPAOI'O

10. Tarorenue. DIEMEHTHI TEOPUU OIS, 3aKOH BCEMUPHOTO TATOTeHHS. CHila TSXKECTH U BEC.
11. HeecomocTb. [lone TAroreHUs U ero HanpsHKEHHOCTh. Pabora B mone tsaroreHus. [lorenmman

TOJISL TATOTEHUSI.

12. Kocmuueckue ckopoctu. HemnepuuanbHblie cucteMbl oTcuera. CHIlbl HHEPLUU
13. JlaBneHue B )KHUAKOCTSIX U Tazax. 3akoH [lackasis.

14. 3akon Apxumesa.

15. YpaBHeHHE HEPa3pHIBHOCTH

16. VYpasuenue beprymu.

17. Jlamunapuoe Teuenue. TypOynenTHoe TeueHune. Yucino PeitHonbaca.

18. Bs3kocTh.

19. TIlpeoOpa3opanuss [ammimes. MexaHMYECKHMH  TPUHIMUI  OTHOCHTEIBHOCTH.

crieruanbHoU Teopuu otHocuTenbHOCTH (CTO).
20. TIpeob6pazoBanusi Jlopenna
21. PenaTUBHUCTCKUH 3aKOH NMPEOOpa30BaHUs CKOPOCTEH.
22. PensituBUCTCKHN UMITYIbC. PensituBrcTckas popma Broporo 3akoHa HproToHa.
23. 3aKOH B3aUMOCBSI3U MacChl ¥ SHEPTUHU.

O06pas3err Ousera
Bapuant Nel

IToctynatel

1. MOMEHT CHJIBI OTHOCUTEJIBHO OCH. ypaBHeHI/Ie JAVMHaAMUKH BpallaTCIIbHOr0 ABUXCHUA TBEPIOI'O

Tena.
2 JlamunaapHoe Tedenue. TypOynenTHoe Teuenue. Yncio Peltnonbaca.

Bormpockl kKo BTOpoii pyOeKHOI aTTeCTaIiu

Cratuctrueckas GU3uKa U TEPMOAMHAMUKA.

Macca u pazMepbl MOJIEKYI.

TepmonuHaMuueckue napamerpsl. MaeanbHblil ras.

YpaBHEHUE COCTOSIHUSA UIEAIBHOrO ra3a. 3akoH [laneToHa

OmnbITHBIE Ta30BbIC 3aKOHBI.
Xa0THYHOCTh MOJIEKYIAPHOro IBM>KeHHs. CpeqHssi CKOPOCTh MOJIEKYJ.
[TonsTre abcomOTHON TeMIepaTypbl M OCHOBHEIE monokeHust MKT.

3akoH MakcBeia o pacipeneneHul MOJIEKyl UAeaIbHOr0 ra3a 1o CKOPOCTSIM.
Bbapomerpuueckas ¢popmyna.

WoNOU~WNE

10. CpemgHee 4iCIIO CTOTKHOBEHHUH U CPEIHSISI [UTMHA CBOOOTHOTO TIpobera MOIEeKYl.

11. SlBnenwus mepeHoca.

12 ITpeamer TepmonuHaMuku. OCHOBHBIE OIIpeIeeHUsI. BHYTpEHHS SHEPTHSI CHCTEMBI.

KonuuecTBo Temorsl.

13.I1epBoe HauaIO TEPMOIUHAMUKH.

14. TennoemkocTh raza. @U3NYECKUI CMBICT YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.
15.1IpumeHeHne nepBoro Hayaaa TEPMOAMHAMHUKH K H30IPOLIECCaM.
16.Annabatasrii nmporecc. [loauTpormHerit mporiecc.

17.Kpyrosoii mpouecc. O6paTuMble 1 HEOOPATUMBIE IPOLECCHI.

18.2uTponusi.

19.Bropoe Hayaso TepMOIMHAMUKHY.

20.Huxn Kapuo u ero KIIJI ns uaeansHoro rasa.

21.YpaBHenue Ban-nep-Baansca.



22."3otepmsl Ban-nep-Baansca.
23.BHYTpeHHsIsl 9HEpTHUs peanbHOro rasa.
24.9¢dexr dxoyns-TomcoHa.
25.I1oBepxHOCTHOE HaTskeHHe. CMadlBaHuUe.
26.Mcniapenue v 1uiaBieHNe

O06pas3err Ousera
Bapuant Nel

1. [NousiTre abcomoTHON TeMIiepaTypbl 1 ocHOBHBIC monokenust MKT.
2. Bropoe Hayano TepMOANHAMUKH

Bormpock! k sk3ameny 2 cemecTpa

1.

ISR N

o N

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.
36.
37.
38.
39.

MartepuanbHas TOUYKa, palyCc-BeKTOp, TyTh,BEKTOP MEPEMEIIEHNS, CKOPOCTh HYCKOpEHHE.
BekTops! yriioBoil CKOPOCTH U YIVIOBOTO YCKOPEHUSI.

Macca, cuna. IlepBriii 3akoH Herorona. MHepuuanbHble CUCTEMBI OTCUETA.

Bropoii 3akon Hetorona. Mmnynsc tena. Tperuit 3akoH HproToHA.

Cuiel TPCHUA. 3aKkoH U3MEHEHUS U COXpaHCHUA UMITYJIbCa CUCTEMbI MAaTCPUAJIbHBIX TOYCK.
PabGora crIbl, MOIIIHOCT.

Kunernueckas sueprusi. IlorennmanpHas sHeprus. 3aKOoH COXpaHEHHUS MOJTHONW MEXaHWYEeCKOH
SHEPTHH.

IlenTp Macc u 3aKOH €ro JABUKEHUS.

MowmenT unepunn. Knnerndeckast SHEprus Bpallatouierocsi TBEpIOro TeNa.

MoOMEHT CHIIBI OTHOCHUTEIBHO OCH. ypaBHeHI/Ie JAVMHAMUKH BpaliaTCIbHOTO ABMXKCHUSA TBEPAOTO
Tena.

Tsrorenne. DneMeHTH! TEOPUH MO, 3aKOH BCEMUPHOTO TAroTeHus. Cuiia TSXKECTH U BEC.
HesecomocTs. [lone Tarorenns u ero HanmpspKeHHOCTh. Padora B mone tarorenus. [loTeHman
nosst tarorenusi. Kocmuueckue ckopoctu. Hennepuuanbhelie cucteMsl orcuera. Cuiibl HHEPLUT
JlaBiieHue B )KUAKOCTSX U rasax.

3akoH ApxuMmena.

YpaBHEHHE HEPA3PhIBHOCTH CTPYH.

YpaBaenue bepHymiu.

JlamunapHoOe TeueHue.

Typbynentaoe Teuenne. Yncno PeliHompca.

Bs3kocTs.

[IpeobpazoBanus ["anmmes. MexaHWYECKUH TPUHITAT OTHOCHTEIHFHOCTH.

[ocrynaTe! cnienransHoON Teopun oTHOcUTenbHOCTH (CTO).

CrenctBus u3 nmpeodpazopanuii Jlopermna. OmMHOBPEMEHHOCTh COOBITHH B pa3HBIX CHCTEMAaX
OTCUeTa.

[Ipeobpazoanus Jloperma.

CrnenctBus u3 mpeodpasoBannii JlopeHna. /[murenbHOCTh COOBITHI B Pa3HBIX CUCTEMAX OTCUETA.
CrnenctBus u3 nmpeodpasoBannii Jlopenna. /[nrHa Ten B pa3HBIX CHCTEMaX OTCUETA.
PensituBucTCcKAil 3aKOH TPe0Opa30BaHUs CKOPOCTEH.

WnTepBan Mex1y COOBITHAMHU.

Penstuuctckuii ummnyisc. PensruBucrckas hopma BToporo 3akona HeroToHa.

3aKOH B3aMMOCBSI3U MacChl M SHEPTHH.

Cratuctrueckas (pU3MKa 1 TEPMOANHAMUKA.

Macca 1 pa3mMepbl MOJIEKYJI.

TepmoanHamuyeckue napamerpel. MeanbHbli ras.

OcHoBHble nonoxenust MKT.

YpaBHEHNE COCTOSHUS UAEATBHOrO ra3a. 3akoH JlanpToHa

OnbITHBIE Ta30BBIE 3AKOHBI.

Xa0THUYHOCTh MOJIEKYJIIPHOTO ABMKEHUA. CpeqHssi CKOPOCTh MOJIEKYI

OcCHOBHO€E ypaBHEHUE KMUHETUYECKON TEOPHUH Ta3oB.

Ab6comnroTHas Temmeparypa.

3akoH MakcBemia o pacipeaeeHuN MOJIEKYN HIEAJIBHOIO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas ¢popmyna.



40. Cpennee YUCIIO CTOJIKHOBEHUH M CPEAHSS AJMHA CBOOOAHOrO Ipo0era MoIeKy.
41. SIBnenus nepeHoca.
42. Tlpenmer TepmoauHaMuku. OCHOBHBIE OTIPEICICHUSL.
43. BHyTpeHHsI SHEprusi cucTeMbl. KOMMuecTBO TEMIOTHI.
44. PaboTta 1 KOJIMYECTBO TEILIOTEHI.
45. TlepBoe HaYaJI0 TEPMOAUHAMHUKH.
46. TermoeMKkocTb ra3a. ®U3NYECKUil CMBICT YHUBEPCAIBHON Ta30BOI MOCTOSTHHOM.
47. TlpuMeHeHHe TIEPBOT0 Havasla TEPMOJUHAMUKN K H30IPOLIECCaM.
48. AnuabatHbid miporiecc. [lonuTpomnHsii mporecc.
49. Kpyrosoii nporecc. OOpaTUMBI 1 HEOOPATHUMBIH TP OLECCHI.
50. DHTponus.
51. Bropoe Hauano TepMOJUHAMUKY.
52. Iuxn Kapuo u ero KI1JI mis uaeaabHOro rasa.
53. Ypasuenue Ban-nep-Baansca. M3oTepmbl peanbHOro rasa.
54. BHyTpeHHsIsl SHEPTHsl peajibHOro raza u ero TermioeMkocTb. I dekt Jxoyns—Tomcona.
55. VYpasuenne /xoyna—Tomcona. Mciapenue u niaBieHue.
O06pas3err Ousera

['po3HeHcKkHii TOCyIapCTBEHHBIN HEPTIHOW TEXHHYECKUH YHUBEPCUTET
DK3AMEHALIMOHHBIN BUJIET Ne 1

mucounanaa: «Dusnkay

1. Onucanue ABM>KEHUS Tel. TpaekTopus, mepeMenieHre U MPOHAeHHBIA MyTh.
2. YpaBueHnue Ban-nep-Baanbca mys peabHBIX Ta30B.
3asenyromuii kadenpoit «Pu3nkay Ycmaxwues P.P.

JloeHT Vcnaxwue P.T.

Tpetuii cemectp
Bormpocs! k iepBoii pyOeKHON aTTeCTaIII

1.9nekTpu3arus Tell. DIEeKTPUIECKIi 3aps. 3aKOH COXpaHCHHS 3apsa.
2. 3akon Kymnona.
3.9nekrprudeckoe moje. HampspkeHHOCTD 3JEKTPHUIECKOro OIS,
CuoBbIe TMHUM MarHUTHOTO TOJIS.
4.Pabora 1oJIs TIpH TIepeMEIICHAH 3apsia.
5. IloTreHuman, pa3HOCTh MOTEHITUAJIOB.
6.HanpspkeHHOCTD Kak IrpaiueHT HMOTEeHIMana. DKBUIIOTEHINAIbHbIE TIOBEPXHOCTH.
7. Honspuzanus AUSIEKTPUKOB. HanpspkeHHOCTh HOJS B IUDJICKTPUKE.
8. Dnexrpoemkoctb. Konnencatopsl. [IpuMeHeHne KOHAEHCATOPOB.
9. DHeprus 3IEKTPOCTATHYECKOTO MOJIA.
10.9nextpuueckuii Tok. Cua Toka. [1ocTOSHHBII TOK.
11.3akon Oma nns yyactka uenu. ConpoTUBICHUE TPOBOJHUKA.
12. Tunel coeIMHEHUs TPOBOIHUKOB.
13.Ctponnue cunbl. IJIC. 3akon OMa Jyist TOIHOM LEenH.
14.3axon Jlxoyns-Jlenna. Pabora Toka. MOITHOCTh TOKA.
15.9nekTporpoBOoAHOCTh TBEpABIX Tel. [Ipupoaa Toka B MeTaax.
16.MaruuTHoOE 1oJe.
CuoBbIETMHUM MarHUTHOTO 11oJisi. HanpskeHHOCTb.
17.3axon buo- Capapa-Jlanaca.
18.Cuna Amnepa. BzanmoneiicTBre napajiieabHbIX TOKOB.
19.Cuna Jlopenuia.

O6paszery Ouiera
Bapuant Nel
1. Pabota mosist pu nepeMenieHnu 3apsa.



2. 3axon Oma 1 ydacTtka 1enu. ConpoTuBIeHHE TPOBOTHUKA.

Bompocs! ko BTopoit pyOexxHON aTTecTaluu

1.BemectBo B MarHUTHOM Tojie. IlapamarueTruku, fuaMarHeTHKY.
2.9¢ddext Xomna.
3.upkynsanus BekTopa B MarHuTHBIE OIS B BaKyyMe.
4.PaboTa 1o nepeMenieHuIo MpOBOJHUKA U KOHTYPa C TOKOM B MAarHUTHOM IIOJIE.
5.0nmekTpoMarauTHas HHIYKI¥s. MarHA THRIHIIOTOK.
6.3aK0H AJIEKTPOMArHUTHON MHIYKIUU U TipaBuiio JlopeHma.
7.Camounaykius. 3J1C- caMOUHIYKIIUY.
8.H1yKTUBHOCT MPOBOJHUKA M B3aWMHASI UHTYKTUBHOCTh. DHEPTUsi MATHUTHOTO TIOJIS.
9.271eKkTpoMarHuTHOE ToJIe.
10.Toxk cmemenust BuxpeBoe mnose.
11.ITepemennsIii ToK. [leiicTByIOIee 3HaUEHNUS HANIPSKEHUS M CUJIBI TOKA.
12. 'H{yKTUBHOCTh U €MKOCTH B IIEMH [IEPEMEHHOI0 TOKa.
13.3akon Oma a5 11enu mepeMeHHOr0 TOKa.

14 T'apmonnueckre KoiebaHUsT W HUX  XapaKTEPUCTHKH. HuddepernmansHoe ypaBHEHHE
rapMOHHMYECKUX KOJICOaHHH.
15.MexaHnueckne TapMOHHYECKHE KoieOaHus. Kunernueckass W mnoreHUManbHAs SHEPIUU

rapMOHHYECKUX KOJICOaHH.

16.I'apmonnueckuii ocumiutsatop. [pyUHHBIA MasTHUK. Du3ndecknii MasTHUK. MaTeMaTHYecKui
MAasITHUK.

17.Mexannueckue BOIHBI. [IpooasHbIe U ToniepedHble BOMHEL. J[mnHa BONHEIL.
18.Konebarenpabrii koHTYp. @opmyira Tomcona. CoOCTBEHHBIE KOIEOAHMS.

19. CroOoHbIC UBBIHYKICHHBIC KOJICOaHUs. DJICKTPUIESCKUE aBTOKOICOaHuSI.

20. Pe3oHaHC TOKOB M HAIIPSDKEHHUI.

21. XapakTepuCTHKHKOIeOaH s IIpoliecca, MEPUOl, 4YacToTa, aMILTUTY/a, (ha3a KoneOaHHii.
22.91eKTpOMarHuTHRIE BOJTHEI. BOTHOBBIE ypaBHEHHE.

23. DHeprust JJIEKTPOMArHUTHBIX BOIH. OnbIThI ['epiia.

24 1lIkana 5IEeKTPOMAarHUTHBIX BOJH.

OO6pa3er ounera
BapuanT Nel
1. DIeKTpOMarHUTHOE TTOJIE.
2. Tok cMmemenns BuxpeBoe moie.

Bompocs! k 3auery3 cemectpa

1.9nekrpu3anus Ten. DIEKTPUIECKUM 3aps. 3aKOH COXpAaHEHHUs 3apsiaa.
2.B3amopeiictBue 3apsaaoB. 3akoH KynoHa.

3.9nekrpuyeckoe noue. HanpspkeHHOCT anekTpudeckoro nois. [punnun cynepnozunuu. CHUI0BbIE
JIMHAW MarHUTHOTO TIOJISI.

4.Teopema ["aycca amsi 37€KTPOCTaTHUECKOTO MOJISl B BAKYyMeE.

5.Pabora nost npu nepeMeriennu 3apsiaa. Ilorenunan, pasHOCTh MOTEHIINAIIOB.
6.HanpspkeHHOCTh Kak IpaiueHT IMOTEeHIaa.

7.AM3NeKTPUKY U UX nojsipu3anyst. HarmpspkeHHOCTh oM B TUBIIEKTPHKE.
8.IIpOBOTHMKHUB 3JIEKTPOCTATUIECKOM IIOJIE.

9.KongeHcaTopsl. DneKTpoeMKOCTh. [IpuMeEHeHne KOHIEHCATOPOB.

10. DHeprus 31eKTPOCTATHIECKOrO MOJIS.

11.9nexrpuueckuii Tok. Cumna Toka. [IocTOSHHBIN TOK.

12.3akon Oma i yuacTka 1enu. ConpoTUBIIEHNE TPOBOJHUKOB.

13.Tuns! coenuHEHNs MPOBOAHNUKOB.

14.Ctponnue cunbl. JIC. 3akon OMa 11 OJHOHN LenH.

15.3akon Jlxoyns - Jlerma. Pabora Toka. MomHOCTE TOKA.



16.25eKTporpoBOJHOCTH TBEpABbIX Tel. [Iprpoaa Toka B MeTanax.

17.MarauTHoe none. CUI0BbIE TMHAW MarHUTHOTO 1oJisl. HanmpsskeHHOCTS.

18.3akon buo-Casapa-Jlamnaca.

19.B3aumoneiictBue TokoB. Cuna Amriepa.

20.Cuna Jlopenra.

21.3¢dexr Xomnna.

22 Hupxynsmus BekTopa B MarHuTHBIE 1OJIS B BaKyyMe.

23.Teopema ["aycca ansa monst BekTopa B.

24 Pabora 1o nepeMeIeHn 0 TPOBOAHUKA M KOHTYpa ¢ TOKOM B MATHUTHOM TIOJIE.

20.BemectBo BMaruuTHOM nosne. MarautHas [lponnnaemocts. [lapamarHeTvku, AMaMarHeTUKU.
21.Ilpupona peppomaruerusma. [locTOSHHBIC MATHUTHI.

22.9neKTpoMarHuTHas HHAYKIKS. MarHUTHBINA MTOTOK.

23.3aK0H JIEKTPOMAarHUTHON WHAYKIUH U TTpaBuiio JlopeHra.

24.Camonnaykius. J1C caMOnHIyKITHiA.

25 .lHIyKTUBHOCTH MTPOBOJHMKA U B3aUMHAsI HHIYKTHBHOCTh. DHEPTUsl MATHUTHOT'O TTOJISI.
26.2OnekTpomarauTHoe none. Tok cMmemenus. Buxpesoe mose.

27.IlepemenHbIi TOK. JleficTByIoICe 3HAUCHHS HATIPSHKEHUS M CHITBI TOKA.

28.VIHIyKTUBHOCTH U EMKOCThH B I[€MU TIEPEMEHHOTO TOKA.

29.3axon Oma 711 1€ IepEMEHHOT0 TOKA.

30.'apmonunyeckue koiebanus M ux xapakrepuctuku.luddepeHnmansaoe ypaBHEHHE TapMOHUYIESCKUX
Kosie0aHmil.

31.MexaHuveckue TapMOHHYECKHE KoleOaHusl. Kunernueckass W TOTEHIMANbHAS OJHEPIUU
TapMOHHUYECKUX KOJICOaHUH.

32.TapMonuveckuii ocuuisiTop. [IpyxuHHBIH MasTHUK. Du3nuecknii MasTHHK. MareMaTHyecKHit
MAasITHUK.

33.Mexanuueckue BOIHBL [IpomoibHbIe U HONEPEYHbIC BOITHBI. J{JIMHA BOJIHBI.
34.Konedarenbublii koHTYp. @opmysaa Tomcona. CoOCTBeHHBIE KOIeOaHU.

35.CBo0OIHbIC U BEIHYXICHHBIC KOJIeOaHHs. DJICKTPHUUECKHIE aBTOKOICOaHH.

36.Pe30HaHC TOKOB M HANPSKCHUH.

37.XapaKkTepuCTUKU KoJieOaHMsI Ipoliecca, Eprol, 4acToTa, aMILIUTYAa, (pa3a KoneOaHuii.
38.2s1eKTpOMarHUTHBIC BOJIHBI. BOJIHOBBIC ypaBHEHHE.

39.CBoiicTBa 371eKTpOMarHUTHBIX BoJIH. OnbITh I'epiia.

40.11Ikana 37eKTPOMAarHUTHBIX BOJH.

OO6pa3er ounera

BapuanT Nel
1 Teopema I'aycca 1uist 371€KTPOCTATUYECKOrO TOJISI B BAKyyMe.
2. IIpoBOAHUKY B 3JIEKTPOCTATHUECKOM II0JIE.

UerBepThiii cemecTp. Bompock! k epBoii pyOeXHO# aTTecTanun

3akoHbI reoMeTpHUYecKor onTUKH. [loHOE OTpaskeHne cBeTa.

3epkana. ToHkue nuH3bL. DOpMyIa JIHH3BI

®oromerpusa. OcHOBHbIE (POTOMETPUUECKUE BETMUUHBI U UX SIMHHLIBL.
SBnenue nareppepenuu ceera. VuTepdepenus B Tonkux reHkax. Konena HeloToHa.
Asnenne mudpakuuu. [Ipuamnmmn [olirenca - OpeHens

Meropn 30u @Openens. Judpakius Openens.

Hudpakuun Opaynrodepa Ha OIHOHN 1ETH U HA TUPPAKIHOHHON PELIETKH.
Hudpakiyst peHTTeHOBCKHX JIydei Ha KpUcTaiax.

[Nonspusanus ceera. [lonspuzaTopsl 1 aHATU3aTOPBI.

0. Ananu3 noJIsIpU30BaHHOIO CBETa. BpaleHue miocKoCTH MOJIsIpU3aLiy.

1. SIBneHue gucriepcuu CBETA.

RBooo~NooG~wNE



12. Tlornomenue ceera.

13. Dddexr Homnepa.

14. Bddexr BaBuioa - UepeHnkosa.

15. TemnoBoe u3yueHue

16. 3akoHBI paBHOBECHOTO TEIJIOBOTO U3ITY4YEHHUSI.

17. T'umoresa [Inanka. ®opmymna [Tnanka

18. KBanT u3nyuyeHusi. DHEprusl KBaHTa U3IyYCHUSI.

19. dorosnekrpudeckuii 3¢pekt. 3akoHsl CTONIETORA.

20. YpaBHeHue DiHINTEHHA Ui BHEIIHEro ¢porodddekra.

O0pas3ery Ousera
Bapuant Nel
1.SBnenne mudpakuuu. [Tpuamun [Nolirenca - Openenst.
2. Db dexr Jomepa.

Bompock! ko 2 pyOexHOl aTTecTaiiu

. Macca u umnysbc potona. JlaBieHue cpera.

. O¢pdext KomnroHa.

. Bonna ne- bpoiins.

. CooTHomenus HeonpeaeaeHHocTel. BonHoBas GyHKIms.

. YpaBuenue lllpenunrepa.

. YpaBuenue lllpenunrepa jyisi cTalliOHAPHBIX COCTOSIHUM.

. TynHenbHbIH 3 deKT.

. IloTeHIIMaIbHBIN AMNK.

. JIuHEeWHBII TapMOHUYECKUIN OCIIUILISITOP.

10. JIBOCTBEHHOCTH TIPEICTABICHUH O TIpHUpoie cBeTa. KopImyCKyIsipHO- BOJTHOBOU TyaTi3M.
Mogenbs atroma Tomcona u Pesepdopaa.

11JIuneitaareie ciekTpbl aToMOB. CIIEKTp aToMa BOIOpPOA.

12. Onertel @panka u ['epria.

13. MarHUTHBIT MOMEHT JJICKTPOHA.

14. Hpuamun [laymu. Dnekrponnsie obomouku. Ilepuoanueckas cucrema sneMeHToBMeH ieneeBa.

15. CriekTpsl MHOTO3JIEKTPOHHBIX ATOMOB. XapaKTEePUCTHIECKHNE PEHTTEHOBCKHE, CIIEKTPHI.

16. 3axon Mo3zmu. BomopomonogoOHBIE CIIEKTPHI.

17. Ilpupona XUMHUYIECKON CBA3U. MOIEKYIISIPHBIE CITIEKTPHI.

19. EcrecTBeHHAs paJIMOAKTUBHOCTh. 3aKOH PaJIMOaKTHBHOTO pacmnasa.

20. Cocras sigpa. HykimoHbI. 3apsia 1 MaccoBOe YHCIIO siipa. DHEPTUHU U CBSI3H sApa.

21. U3otomnsl, MckyccTBEHHBIE IpEBpallleHUs Aaep.a- U B-pacnana, y-usnyuenue. SnepHeie

peakIum.

22. ObomoueyHast M KaneiabHAs MOJICIH SI/Ipa.

23. Jlenenue snep. Llemnas peakmus. SnepHple peakiny Ha TETJIOBBIX U OBICTPBIX HEHTPOHAX.

Peaknus cunTe3a, mpobieMa yrmpapisieMOro TEPMOSIEPHOTO CHHTE3A.

24. ®dynnamenTabHBIE B3anmMoeiicTBrs. Knaccndukanus sneMeHTapHbIX YaCTHII.

25. B3auMoneicTBHE 31EMEHTAPHBIX YaCTUL U 3aKOHBI COXpaHEHUs1. YacTULbl U AaHTUYACTHLIBL.

26. bapuonsl u Me30HbI. Pezonancel Kocmuueckue ayuu.

27. ®yHnaMeHTaIbHbIE YACTUIIBI. YaCTUIIBI-YIaCTHUKH M YACTHIIBI-TIEPEHOCUYNKH B3aUMOJICHCTBHIA.

O 01N B Wi~

O6paszery Obuiera
Bapuant Nel
1. Ypasuenue lllpeaunrepa.
2. OnsiTel ®panka u ['epua.

Bomnpocs! k sx3ameny 4 cemecTpa



1. 3akoHbI reoMeTpuieckoi ontuku. [lonHOe oTpaskeHue ceera.
4. Tonkue auH3bL. DOpMyIa JTUH3HI.
5. @oromerpusi. OcHOBHBIE (POTOMETPUUECKUE BETUYMHBI U MX SIMHHIIBI.
6. SIBnenue naTepdepeHn cBera. BpemeHHas ¥ IpocTpaHCTBEHHAsI KOTEPEHTHOCTb.
Wntepdepennus B Tonkux mienkax. Konbua Herotona.
7. SIBnenue nudpaxiuu. [Mpuniun Nolirenca - @penens
8. Meron 30u Openenst. Audpakuus Openers.
9. Nudpakuuu OpayHrodepa Ha OJHOM IIEIU U Ha TUPPAKIIMOHHON PEIICTKH.
10. Judpaxuronnas pemerka.
11. Iudpakius peHTTeHOBCKUX JIydeil Ha KpucTayuiax. Y cinorue Bynbda — bparra.
12. Ionapuzanus ceera. [lomsipu3aTopsl U aHATU3ATOPHI.
JBoliHOE TyyenpenomiieHue.
13. Ananm3 moJsipu30BaHHOIO CBETa. BpalieHre mioCKOCTH MOISIpU3aIIii.
14. SIBnenne nucnepcuu cBera. HopmanbHag u aHOManbHas AUCIIEPCHUS.
15. AGCONIOTHO YepHOE TEJIO.
16. 3akoHBI PaBHOBECHOT'O TEIIOBOT'O MU3ITyUCHHS.
16. IN'umote3a [1nanka. ®opmyna [linanka
18. KBaHT n3ny4eHus. JHEpTrHs KBaHTA U3TyUCHHUS.
19. ®orosnekrpuueckuii 3¢ pext. DOTOHBI.
20. YpaBHenue DifHIITeiHA U151 BHElHero Goroaddexra.
21. JlaBneHue cBeTa ¢ KBAHTOBOW TOYKHU 3PEHUSL.
22. Dddexr Komnrona.
23. Bonna nie- bpoiins. CooTHOIIEHHS HeopeeIeHHOCTeH.
24. BonHoBasi GyHKIHS.
25. Ypaguenue lpenunrepa uist cTaliiOHAPHBIX COCTOSIHUM.
26. TyHHenbHBIN P QEKT.
27. TToTeHIIMaNbHBINA SAIIUK.
28. JIuHeHHBIH rapMOHHYECKUI OCIIHILISATOP.
29. JIBOMCTBEHHOCTD IIPEACTABIICHHUM O IpUpoe cBeTa. KopmycKyIspHO- BOJTHOBOM Tyaanu3M.
30. Mognens aroma Tomcona u Pezepdopra
31. JluneituaTeie cieKTphl aToMOB. CIIEKTp aToMa BOIOPO/A.
32.MarHuTHBI MOMEHT 3JIEKTPOHA.
33. Ipunrun [Maymu. DnekTponnsie obonouku. [lepuoandeckas crucrema 3jaeMeHTOBMeH ieneena.
34. CrieKTpbl MHOTOBJIEKTPOHHBIX aTOMOB. XapaKTepUCTHICCKIE PEHTTCHOBCKHE, CIICKTPHI.
35. 3akoH Mo3iu. Bomopoaomnoao0HbIe CIIEKTPHI.
36. [Ipupona XuMHUIECKOU CBsI3U. MoNeKyIspHbIe ClIeKTphl. KOMOMHAIIMOHHOE pacCessHUE CBETa.
37. EcrecTBeHHAs paJiOaKTHBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
38. Cocras siapa. HykimoHsl. 3apsii 1 MaccoBOe YHCIIO sipa. DHEPTHH U CBS3H sJpa.
39. Uzotomsl, MckyccTBEeHHBIE MPEBpAIeHHS SAep.a-u B-pacnana, y-uznydenue. SnepHsie
peakIum.
40. ObomodeyHas u KarneiabHas MOJEIH sI/Ipa.
41. Jlenenue sinep. Llemnas peakius.
42 .S nepHble peakiuy Ha TEIJIOBBIX M OBICTPHIX HeHTpoHax. Peakius cuHTe3a.
43. OyHnaMeHTaNbHbBIe B3auMoneHcTBIsL. Kiaccudukarmst s1eMeHTapHbIX YaCTHIL.
44. B3anMoneiCcTBIE AIIeMEHTAPHBIX YaCTHUI] ¥ 3aKOHBI COXpaHeHUs. YaCTHUIIBI 1 aHTHYACTHIIEI.
45. bapuonsl 1 Me30HBI. KocMuueckue mydu.
46. dyHnnamMeHTaIbHbIE YaCTHIIBL. YacTHIBI-YIaCTHUKY M YaCTHUIIBI-TIEPEHOCYHKH B3aUMOJICHCTBUH.

I'po3HeHCKHIA TOCYTapCTBEHHBIH HEPTIHON TEXHUYECKUN YHUBEPCUTET

DK3AMEHALMOHHBII BUJIET Ne 1
JUCLHHUIIIINHA: «Dusukay

1. Toukue nuH3bl. DopMyna JIUH3BL
2. BonHoBas ¢pyHKIuS.

3aBenyromuii kadenpoii «Duznukar VYcnaxues P.P.




Jlouent Ycnaxues P.T.

O6paserr 6uiieTa, KOHTPOIBHOM (CAaMOCTOSATENbHOM) pabOThI
I'po3HeHcKHii TOCyAapCTBEHHBIN HEPTSIHOW TEXHHUECKUH YHUBEPCUTET

DK3AMEHAIIMOHHBIN BUJET Ne 1
nucuumimHa: «dusuka

1. Onucanuie ABM>KEHUS Tel. TpaekTopus, mepeMenieHue U MPOHAeHHBINA MyTh.
2. YpaBueHnue Ban-nep-Baanbca nyst peabHBIX Ta30B.

3apenyromuii kadeapoi «Dusnka Ycnaxues P.P.

JloieHT VYcmaxues P.T.

KonTponsnas padora Nel
Tekymuii KOHTPOJIb

1. Touka mBWXKETCS MO OKPYXHOCTH pamuycoM R = 30 cM C TOCTOSHHBIM YTJIOBBIM YCKOPEHHEM &.
OnpenenuTh TaHTEHIIMATBHOE YCKOPEHNE O TOYKH, €CIIH M3BECTHO, YTO 32 BpeMsit = 4 ¢ oHa coBepImia
TpU 060POTa M B KOHIIE TPETHEro 060pOTa e HOpMaIbHOE yCKOpeHHe  on= 2,7 M/c?.

2. Illap maccoit M= 2 Kr CTaJKHUBAETCA C TOKOSIINMCS [IIapoM OOJbIei Macchl u ipu 3ToM Tepsietr 40%
KHHETHYeCcKOi sHepruu. OnpenenuTs Maccy my OONbIIero mapa. Y aap CauTaTh aOCOMOTHO YIIPYTUM,
MIPSIMBIM, TIEHTPAITBHBIM.

3. Kakas pabota A momkHa OBITH COBEpIIIEHA TIPH MTOAHITHH C 36MJITH MAaTEPHAIIOB IS TOCTPOUKHU
[THHIPHYECKON TpyObI BbICOTO# h = 40 M, HapyxHbIM quaMerpoMm D = 3,0 M ¥ BHYTpEHHUM
nuamerpoM d = 2,0 M? IToTHOCTE MaTepuaa p mpUHSTH paBHoi 2,8 - 10% kr/M°,

4. K xoHIIaM JIerKoi ¥ HepacTsHKUMOW HUTH, TIEPEKUHYTOH depe3 OJIOK, MOABEMISHBI TPY3bl MaccaMu M=
0,2 xr 1 mz = 0,3 kr. Bo CKOJBKO pa3 OTIMYAIOTCS CHJIIBI, AEHCTBYIOIIHE HA HUTh 110 00€ CTOPOHBI OT
6110Ka, eclii Macca 6:10ka M = 0,4 KT, a ero och JBMKETCS BEPTHKAIBHO BBEPX C YCKOPEHHEM o = 2 M/c??
Cunamu TpeHUs ¥ TMPOCKAIIb3BIBAHUS HATH 110 OJIOKY TIpeHeOpedb.

5. OnHopoaHbli cTepxeHb HoM € = 1,0 M u Maccoilt M = 0,7 Kr noJBEIIEH Ha TOPU3OHTAILHOU OCH,
MIPOXO/ISIIEH Yepe3 BEpXHUM KOHEIl CTEPXKHS. B TOUKy, OTCTOAIIYIO OT OcH Ha %3 £, aOCONFOTHO YIPYTO
yaapsier Iyl MacCoil M = 5 KT, JeTsIast MepreHuKyIsIpHO CTEPXKHIO U ero ocu. [locie ynapa
CTepIKeHb OTKIOHMIICS Ha yron o = 60°. OmpeenuTs CKopocTh MyJIH.

6. Bo ckombKo pa3 cpemHss MIOTHOCTh 3eMHOTO BEIIECTBA OTINYAETCS OT CPEAHEN MIIOTHOCTH JIYHHOT0?

[Ipunsts, uro paguyc Rz 3emium B 6 pa3 MeHbllle Beca Tena Ha 3emiie.

8. YueOHO-MeToan4ecKkoe 1 MHPOpMAMOHHOE 00eCTICUCHUE JUCITATIIINHBI

OcHoBHas IuTEeparypa



1. CaBenbes N.B. Kypc obmieit puszuxu. M.: Actpena, 2012 Ku. 1-5

2. Hernad A.A., ABopckuii .M. Kypc dusuku. M.: Academa, 2011

3. Tpodumona T.U. Kypc ¢usuku. M.: Academa, 2013

4. Kypc ¢usuku nox pen. B.H. Jlazosckoro. M.-C.-I1.: Jlans, 2011

6. Bonbkenmreiin B.C. CoopHuK 3a1a4 o obmeit ¢pusuke. M.:Hayka, 2010

7. TpodpumonaT.l. ®uszuka. CipaBOYHUK ¢ IPUMEpaMU pelIeHns 3a1au

HononuurenbHas nureparypa

1. l'epmenzon E.M., COopHuKk 3a7a4 o obielt ¢pusuke, 'epmenson E.M. — M.: Akanemus, 2012

2. Kurrens Y., Mexanuka. bepkneeckuii kypc ¢usuku, Kurrens Y., Haiit V., Pynepman M. — CII6.:
Jlans, 2011.

3. Jlauncoepr I'.C., Ontuka: yueOHoe nmocobdue s By30s/ Jlanacoepr I'.C. — M.: ®usmatiuT, 2013.

4. Tpodpumona T. U., @upcos A. B. Kypc ¢wusuku c mnpumepamu pemenus 3agad: B 2 T. T. 1:
Mexanuka. MonekyispHas pusnka. TepmoauHamuka. DiekrpoauHamuka: yueOuuk Mocksa: KHOPYC,
2015

5. Tpodumona T.U., @upcos A. B. Kypc ¢ouzuku ¢ npumepamu pemenns 3ama4q: B 2 1. T. 2: OnTuka.
KsanroBas pusnka. 3akonsl coxpanenus. Mocksa: KHOPVYC, 2015

6. Tpodumona T.U. Kypc ¢msukn. Ontuka u aToMHass QU3HMKA: TEOPHS, 3a]a4d W peElIeHus. y4eO.
mocooue 111 TeXHUYEeCKUX By30B. Mocksa: Beiciias mikona, 2011.

7. Meronnueckue yka3anust (PEKOMEHJAINH) K BBITIOJTHEHHUIO J1a00paTOPHBIX padoT, K PEHISHHIO 3a/1a4.
8. JIeKIIMOHHBIN MaTepuall, BUACOMATEepHAaIl U JIp.
9. DNEeKTPOHHO-OMOINOTEUHASI CHCTEMa KOHCYJIBTAHT CTY/ICHTA.

10. BnexkrponHo-6MOIMOTeUHAsA cucTema IPRbooks.

Q. MaTepI/IaJIBHO-TGXHI/I‘-IGCKOG obOecrieuecHne JUCITUITIINHBI

Ne HanmMeHnoBaHue crieninann3npOBaHHBIX ayTUTOPHA 1 JIabopaTopuit

/1
| 1 | AyIuTopus C MyITbTUMETUHHBIM 000pyIOBaHUEM ISl TPOBEACHNUS JIEKIIMOHHBIX 3aHITHH.
| 2 | Onucanne 1a00paTOPHBIX PabOT T HATYPHOTO WCCIIETOBAHIISL.
| 3 | AyIUTOpUH C MAKEeTaMH JIJIsl HATYPHOTO UCCIICIOBAHUS.

1.JIekunoHHBIE TEMOHCTPALMH TIO pa3zienaM Kypca GU3NKH
2.Y4eOHbIe T1abopaTopun

Nel-03 «MexaHnKa 1 MOJNEKYIApHas (HU3NKa»

Ne 0-23 «OnekTpuyecTBO U MarHeTU3M»

Ne 0-13 «Onrtukay



Cocmasumens:

COI''TACOBAHO:
3ageoyrowguit kagheopoil « Puzuxa»

Heghmu u 2azay»

3asedyrowuit kageopot « Xumuueckas mexnono2us @/éb,(?

Hupexmop AVMP

VYenaxkues P.T.

Venaxues P.T.

Maxmynaosa JLILI.

Maromaesa M.A.
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