[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO0

MHbopMauus o Bragenbue:

®WNO: MuHuaes Maromep LlaBanosuy

[lomxHocTb: PexTop

[Jlata nognucanus: 22.11.2023 22:07:56

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
236bcc35¢296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

MHWHUCTEPCTBO HAVKH U BBICHIEI'O OBPA30OBAHU POCCHFICIfOIZ OEJIEPAILINU
['POSHEHCKHUHU I'OCYJAPCTBEHHbBIM HE®TSAHOU TEXHUYECKUU YHUBEPCUTET

UMeHHU akagemMuka M. JI. MUIIHOHIIUKOBA

PABOYAA I[TPOI'PAMMA

ACLIUITJIMHBI
«ODU3UKA»
HarmpaBiieHus moaroToBKU

19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIBHOTO ChIPhs
[Ipodune
«TexHonorus OpoaAUIbHBIX IPOU3BOJICTB U BUHOETIHE
«TexHonorus »)upos, 3GUPHBIX Maces U naphroMepHO-
KOCMETUYECKUX MPOAYKILIM A »

«TexHosorus xyieda, KOHAUTEPCKUX U MAKapPOHHbBIX U3AEJIHI»

KBanuduxaius

OakanaBp

['po3Hbiii - 2020



1. lens u 3a1aun TUCIUTLTMHBL

Henpio u3yyeHUs AUCHMIUIMHBI «DU3MKa» SBIAECTCA CO3JaHUE Y CTYICHTOB OCHOB LIMPOKOU
TEOPETUYECKOM TOJArOTOBKH B 00JIaCTH (DM3UKH, MTO3BOJISIONICH OPUCHTUPOBATHCS B MOTOKE HAYYHOU U
TEXHHMYECKOW MHPOpPMAIMKA U 00ECTIeYMBAIONIeH UM BO3MOXXHOCTH HCITOJNB30BAHMS HOBBIX (DPU3MUECKUX
MIPUHLIMIIOB B T€X 00JACTSIX TEXHUKH, B KOTOPHIX OHHU CIIEIHATH3UPYIOTCSL.

OCHOBHBIMH 3a/ladaMi Kypca (1)I/I3I/IKI/I B BYy3aX ABJIAFOTCA:

(dbopMHpOBaHUE y CTYACHTOB HAayYHOTO MBIIUICHUS U COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, B YACTHOCTH, NPABWIBHOIO IMOHUMAaHUS T'PAHULl IIPUMEHUMOCTH Pa3IU4HbIX
¢bu3nuecKuX IOHATUH, 3aKOHOB, TEOPHMH M YMEHHsS OLEHMBATh CTENEHb JIOCTOBEPHOCTH
PEe3yNbTAaTOB, IOJYYEHHBIX C IMOMOIIBIO 3KCIEPUMEHTAIBHBIX WIM MATEMATHUYECKUX METOJO0B
HCCIIEOBAHHS,

YCBOEHHE OCHOBHBIX (DM3UUECKUX SIBICHUH M 3aKOHOB KJIACCHYECKOW M COBPEMEHHOHM (H3HUKH,
METO/0B (PU3UUYECKOT0 UCCIICAOBAHMS;

BbIpabOTKa y CTYJCHTOB IPUEMOB M HABBIKOB PEIICHMS] KOHKPETHBIX 3aJau U3 Pa3HbIX oOmacTten
(bU3MKY, TOMOTAOIUX CTYACHTaM B JalbHEHIIEeM pelaTh HHXCHEPHbIE 3a1a4H;

O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHON Hay4HOW ammapaTypoil M BBIPaOOTKa y CTYIEHTOB
Ha4YaJIbHBIX HABBIKOB IHPOBCACHHA ISKCICPHUMCHTAIBHBIX HAaYYHBIX I/ICCHCZ[OBaHI/Iﬁ (bI/ISI/I‘-IeCKI/IX
SIBJICHUM U OLICHKU MOTPEIIHOCTEN U3MEPEHUI.

2.MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30oBaTelIbHbIE IPOTPaMMBbl

Huctmmmuaa  «@u3mka» BXOAWT B 0a30ByH0 YacTh MaTeMaTHYECKOTO, €CTECTBEHHOHAYYHOTO U
OOIIETEXHMYUECKOTO IMKJIA U SBJISETCS 0053aTSIILHOM JI N3yUCHUSI.

3.Tpe6OBaHI/I${ K pe3ylibTaTaM OCBOCHUS JUCHHUIIJINHBI

Hpouecc HU3YyUYCHHA JUCHUIIMHBI HAITPABJICH HA (I)OpMI/IPOBaHPIC CJICAYHOIINX KOMHGTGHHHﬁZ

3HaTh.

YMETh:

CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUITIIINH
B ipodeccronasbHoit esitenbHocTH (OITK-1);

TOTOBHOCTBIO ~ HCIIONIb30BAaTh  3HAHMSA O COBPEMEHHOM  (U3MYECKOM  KapTHHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOSHWMH BEIIeCTBa Uil  TOHWMAaHHUSA
OKpY’KaroIiero Mupa u siiieruii npupopl (OI1K-2);

TOTOBHOCTBIO HCIIONIb30BATh 3HAHHS OCHOBHBIX (PU3MUECKHX TEOPHH I PEIICHUS] BO3HUKAIOIIUX
Gu3UYeCKNX 3aJad, CaMOCTOSTENIBHOTO NPHOOpeTeHUs (M3MYECKUX 3HAHWM, Ul HOHUMAaHUS
NPUHIUIIOB Pa0OThl MPUOOPOB M YCTPOWCTB, B TOM YHMCIE BBIXOASIIMX 32 TPEIEbI
KOMITETeHTHOCTH KOHKpeTHOro Hamnpasnenus (ITK-6).

B pe3ynbraTe 0CBOEHUS TUCHMILUIMHBI CTYJIEHT JOJKEH

¢u3uyecKue TEOpHM s PEHICHHWs BO3HUKAIOMMX (U3MYECKUX 3a]ad, CaMOCTOSTEIHLHOTO
npuoOpeTeHust GU3MIECKUX 3HAHUH, U1 IOHMMAaHHS IPUHIMIIOB paboTHI MPUOOPOB U YCTPOKCTB, B
TOM YHCIIE BBIXOSIINX 32 MPEeIbl KOMIETEHTHOCTH KOHKPETHOTO HaIIPaBICHUS;

UCIIOJIb30BaTh 3HAaHMA O COBPEMEHHOH (u3ndeckol KapTWHE MHUpa, [POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHHM BELIECTBA JUIsl NMOHUMAHMSA OKPYXKAroOIIEro MUpa U
SBJICHUH TIPUPOIBI,

BJIAJIETh:

CITOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIE30BATh OCHOBHBIE 3aKOHEI CCTCCTBCHHOHAYYHbIX JUCIUIUINH
B HpO(i)eCCPIOHaJ'ILHOfI JACATCIIBHOCTH.



4. O0BEM TUCUUIUIMHBI U BUJIbI y4€OHOU paboThI

Tabnuna 1
Beero 0®O0 300
Bun yue6OHoii paboTh 4acoB/ 3a4.e11.
010 0) 300 2 3 4 2 3 4
KonrakTtHast pabota (Bcero) 200/5,8 | 48/2,9 68 68 64 16 16 16
B Tom uucne:
Jlexuun 100/2,9 | 24/0.71 34 34 32 8 8 8
[Mpaktuueckue 3ansarus (I13) 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
CamocrosrtensHast pabora (Bcero) | 196/55 | 292/8,6 64 68 64 97 98 97
3
Tembl AN CaMOCTOSITEIBHOTO
U3yUYCHHUS
Bun mpomexxyToyHOro KOHTposs | OK3 Ok3 Ox3 | 3au | Ox3 | Ok3 3au Ok3
(3auer, sK3aMeH)
Oomas TpynoéMkocTh | 396 340 132 | 136 | 128 | 113 114 113
JUCTIUTUTAHBL: Yachl 11 10 3.6 4 36 | 33 33 33
3a4€THBIC SIMHUIIBI
5. ConeprkaHue TUCIUTUTMHBI
5.1. Pa3nesnsl QUCIMIUINHGI U BUABI 3aHATHI
Ta0muma 2
Yackl Yackl Yacol
Ne | HaummenoBanue paznena JUCHUIUIMHBI Bcero
i 1o ceMecTpan JICKIIMOHHBIX | MPAKTUYECKUX | JTA00OPATOPHBIX 4ACOR
3aHATHI 3aHATUI 3aHATHI
1. Il cemectp
dusnueckre OCHOBbI MEXaHUKH 16 9 9 34
2. | OCHOBBI MOJIEKYJISIPHOM (DPU3UKHU H 18 8 8 34
TEPMOIMHAMHUKH.
3. Il cemectp
DIEeKTPUIECTBO U MAarHETH3M. 18 11 11 40
4. | KonebaHus 1 BOJHBI 16 6 6 28
5. IV cemectp
Ontuka. KBanroBas npupona } 30 16 16 64
M3TyYeHHS. DJIEMEHTBI KBAaHTOBOM
(bM3UKHM aTOMOB U MOJIEKYJ. DJIEMEHTHI
(hM3KMKH aTOMHOTO sI/Ipa 1




DJICMCHTAPHBIX YaCTHUIL]

Bcero yacoB/3aueTHbIC SAMHULIBI 100/2.9 50/1.42 50/1.42 200/5.8
5.2. JIeKIIMOHHBIE 3aHATUS
Tabnuua 3
Ne | HaumenoBanue pazaena Copnepxanue pasznena
/11 JTUCIIAILINHEI

1. | ®usuueckue OCHOBBI | DJIEMEHTBI KHHEMAaTHKH. J[nHAMIKa MaTepuanbHOU TOUKH U

MCEXaHUKH MOCTYNAaTeIbHOTO JBIKEHHS TBEpAOro Tena. Pabora u sHeprusl.
MexaHnuka TBepAoro rena. Tarorenne. DIeMeHTbl TEOPUH MO,
DJIeMEHTHI MEXaHHUKH KUIKOCTEH. DIEeMEHTHI CIICITHATBHON (YaCTHOK)
TEOPUHU OTHOCUTEIBHOCTH.

2. | OcHoBBI MOJIeKyJIsipHOW | BBeneHne B MONeKy spHYI0 (DU3NKY U TEPMOJNHAMUKY.

(pusuku n MonekynspHO-KMHETHYECKAasi TEOPHS HAealbHbIX Tra30B. OCHOBBI
TEPMOAMHAMHUKH. TepMOJMHAMUKY. PeasbHble ra3bl, )KUIKOCTH U TBEPbIE TeJa.

3. | DIeKkTpuuecTBO u | DnekTpocTaTuka. IIoCTOSHHBIN 3NeKTpUUECKUN. DNEKTPUUECKUE TOKU
MarHeTusM. B METaJUIaX, BaKyyMe M razax. MaruutHoe nojie. DJIeKTpoMarHuTHas
Kone6anus 1 BOJHEL MHAYKLMSA. MarHuTHBIE CBOMCTBa BelecTBa. OCHOBBI TEOPHH.

Makcsena s 3JIeKTpOMarHuTHOr0. MexaHn4eckre u
3JIEKTPOMArHUTHbIE KoJeOaHus. YIpyrue BOJHbL. DJIeKTpOMarHuTHbIE
BOJIHBI.

4. | Onruxka. KBanToBas | DIeMEHTBI TEOMETPUIECCKOM U ANEKTPOHHOMN onTiku. MHTepdepenmms

Hpupoaa U3IydCHU. ceta. Judpakuus ceera. BzanmoneiicTBue 351eKTpPOMAarHUTHBIX BOJTH
c BemectBoM. [lonmspusanus cBera. KBanToBas nmpupoja u3nydeHus

5. | Onementsl  kBaHTOBOIl | Teopusa atoma Bomopofa 1o bopy. DneMeHTbl KBAHTOBOM MEXaHHUKH.
(usnku  aTOMOB M | DyeMeHTHI COBPEMEHHOI (PM3MKH aTOMOB U MOJIEKYI.

MOJIEKYI

6 | DnemeHTHI ¢uzuku | EcrecTBeHHAs paiOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOTO pacmana.
4TOMHOTI'0 Anpa 1 | CocTaB sipa. DHEPTUH CBA3M saApa. M30Tomnbl. SnepHble peakuum.

QJICMCHTAPHBIX YaCTHUIL

Mogenu siapa. Jenenue sanep. Llennas peakuus. Peakuus cunresa,
npobiiemMa yrnpapisieMOT0 TEPMOSIEPHOTO CHHTE3a.
DyHIaMEeHTATIbHBIE B3aUMOJIEHCTBUSA. B3anMoieicTBrE 311EMEHTAPHBIX
YacTHUL U 3aKOHbI COXPAHEHUS.

5.3. JIaboparopHbie 3aHATHS

Ta6mmma 4
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MEXaHUKH OnpenesneHne yCKOPeHUs: cBOOOIHOTO HaieHus (q) C TIOMOIIBIO

MaTeMaTHYeCKOT0 MasTHIKA
Ompenenenne KodhHUIMESHTA TPCHHS KAUCHUS
Omnpenenenre MOMEHTa HHEPIIUY C TIOMOIIBI0 MasiTHIKa MakcBesuia
Omnpenenenre CKOPOCTH 3ByKa METOIOM PE30HAHCA 3BYKOBBIX BOJTH

2. OCHOBBI Omnpenenenne ko3 punrenTa BI3KOCTH BO3AyXa KAMMUIIPHBIM

MOJIEKYJIIPHOM | METOAOM
¢buzuky u
Onpenenenne KodQpuureHTa BHYTPEHHETO TPEHUS YKUAKOCTH T10
TEPMOTUHAMHKHI

Metony CTokca
Omnpe/eneHre OTHOMICHHS TEIUIOEMKOCTEH BO3/IyXa IIPY TOCTOSTHHOM
JTABJICHUH U 00beMe
OnpenesneHre MOJISIPHOM Macchl BO3AyXa

3. | DnekTpuuecTBo U Il cemecTp

MATHCTHIM. Wzydenune 3meKTpon3MepUTEIbHBIX TPHOOPOB
Konebanus u Y P P P
BOJIHBI N3zyuyenne paboThI 3JEKTPOHHOTO ocuuiuiorpaga

Onpenesnenne paboThI BRIXOA JIEKTPOHOB M3 METalia
N3yueHue 371eKTpUIECKUX CBOMCTB CETHETOIEKTPUKOB
Omnpe/eneHre OTHOIIEHS 3apsa dJIEKTPOHA K €r0 Macce METOIOM
MarfeTpoHa.
Onpenesnenue nepuojia KojaeOaHui CTpyHBbI.

4, OnTuka IV cemectp

JIMH3EI 1 UX NOrpeIIHOCTH

Onpez[eneHI/Ie PpacCTOSAAHUA MEKAY HICIIAIMHA B OIIBITE IOnra

HccnenoBanue 3akoHa Masroca U MPOXO0KISHHUS! HOJISPH30BAHHOTO
CBETa CKBO3b (Pa30BYIO TUIACTHHKY

Onpenenenne GOKYCHBIX PaCCTOSHUM MOJI0KUTEILHON U
oTpHLATeNbHOM TMH3 MeToaoM beccerns

Bcero 52

5.4. ITpakTdeckue 3aHATHAS

Tabimna 5

n/m

Ne paznena
JUCIMILIAHB

Conepkanne pasena

2 cemecTp

1 DJIeMEeHThl KHHEMATHKH. ,ZII/IHaMI/IKa MaTepHaHBHOﬁ TOYKH U




MOCTYNATCIIBHOI'O ABMXKCHHUA TBCPAOTO TCJIA.

2 1 Pabota u sHeprus. Mexanuka TBepAOro Teia.

Tsarorenue. DIeMEHTBI TEOPUH II0JIA. DJIeMEHTBI MEXaHUKH

3 1 KHUJIKOCTEH. DJIEMEHTHI CIIeUANbHON (YaCTHOW) TeOpHn
OTHOCUTEIBHOCTH.

4 2 MonexkynsapHO-KMHETHYEeCKasi TCOPHS UACAIBHBIX a30B.

5 2 OCHOBBI TEPMOAMHAMHUKH.

6 2 PeanbHbie ra3bl, )KUAKOCTH U TBEPBIE TENA.

3 cemecTp

7 3 OnektpocTtartuka. [TocTosIHHBIN 371eKTpUYeCKHil.

8 3 DJeKTprUYecKre TOKA B METAIlIaX, BAKyyMe U raszax

9 3 MaruauTtHoe ToJie. DIeKTPOMarHUTHAS HHTYKITHSL.

10 3 MarunuTHbIe cBOMCTBa BemecTBa. OCHOBBI Teopun MakcBela ajs
3JIEKTPOMAarHUTHOT'O

11 3 MexaHn4yecKue U JIIEKTPOMATHUTHBIE KOJIeOaHMs.

12 3 Yrpyrue BOJHBL. DIEKTPOMAarHuTHbIE BOIHBIL.

4 cemecTp

OneMeHThl T€OMETPUUYECKON U 3JIEKTPOHHON ONTUKH.

13 4 WnTepdepennms ceera. udpakuus cBera. B3aumoneiicteue
3JIEKTPOMAarHUTHBIX BOJIH ¢ BemecTBoM. [lomsipuzanus cera.
KBanToBast nmpupo/ia u3nydeHus

14 5 Teopus atoma Bomopoza mo bopy. 31eMeHTHI KBAaHTOBON MEXaHHUKHU.
OJeMEeHTHI COBPEMEHHON (PM3UKH aTOMOB U MOJIEKYJL.
3aKOoH paJuO0aKTUBHOIO pacnana. JHEPTUH CBA3H sapa. SAnepHble

15 6 peakuuu. Henenue saep. Llennas peaknus. Peakiust cuatesa.

B3aI/IMO,I[eI>'ICTBI/IG QJICMCHTAPHBIX YaCTHUI U 3aKOHbI COXpPAaHCHMUS.

Bcero 52

6. CamocrosiTenpHas paboTa CTyIEHTOB

Bce tembl iporpamMmel ¢ pasHON CTENEHBIO YIITyOJIEHHOTO N3Y4YeHHUs JOJDKHBI PACCMaTPHUBATHCS Ha
JIEKLMOHHBIX, MPAKTUYECKUX M J1a0OpaTOpHBIX 3aHATUAX. Ho s momyueHus TiayOOKHMX M MPOYHBIX
3HaHWHM, TBEPABIX HABBIKOB M YMEHHUH, Heo0XoAMMa cHCTEeMaTH4yecKkas CcaMOCTOsTeNbHas paboTta
CTyJeHTa. JIOTONHUTh KOHCNEKT JIEKUWH, BBIJCINTh TIJIABHOE CTYAEHT JMAOJDKEH CaMOCTOATENBHO,
MOJIB3YSICh YU4eOHBIMU TTOCOOUSIMU. J[J1s1 BBITTOJTHEHUS] Y4eOHOTO TUIaHA CTYJIEHT CaMOCTOSITENILHO JIOIDKEH
PELIUTh ONPENEICHHOE KOJMYECTBO TUIOBBIX 33J1a4 B COOTBETCTBUU CO CBOMM BapHAHTOM JIOMAIIHETO
3aJaHusA. AYIUTOPHOTO BpPEMEHM JJsl PEUICHUS BCeX THIIOB 3aiady oOObYHO He xBaraeT. s
CaMOCTOSITEJIBHOTO PELICHUS 3a/ad IPEKIE YeM NPUCTYNUTh K PELICHUI0 337a4d, HYKHO H3Y4MTh
(IOBTOpHTE) TEOPETHUECKUI MaTepual IO TeMe 3a/laud, pa3o0paTh MPUMEPbl PEelICHHs 3adad Ha 3Ty
TEMy, a 3aTeM YK€ 00s3aTeNbHO MOIBITAThCS PEHINTh 3a/lady, Kakoil Obl «HENPHUCTYIHOW» OHa He
Ka3zajach. 3allMTa BBHIMOJHEHHOTO JOMAIHETO 33JaHUs IpOBOAWMTCS OO B (Qopme ycTHOTO
cobeceloBaHMsI C TIpernojAaBaTesieM 10 PEUICHHBIM 3ajadaM, Ju00 B (opMe KOHTPOJIBHOM pPabOTHI.
3ammTa [OMAIIHETO 33JaHHS IO3BOJISIET OLEHWUTh 3HAHUS CTYAEHTA M CBOEBPEMEHHO OpPraHHW30BaTh
JOTIOJTHUTENBHYIO PadOTy, €CIHM 3TH 3HAHHUS HEYIOBJIECTBOPUTEIILHBL.



JlaGopaTopHblii TPAaKTUKyM OPHUEHTHPOBAH HA TMPAKTHYECKOE W3ydeHHEe Hamboiiee BaKHBIX
(GU3MYECKUX 3aKOHOMEPHOCTEH, OBJIAJCHHE TEXHUKOH M3MEPEHHH M TPaMOTHYIO 0O0pabOTKy uX
pe3yabTaToB.

HeoOxoammo, 4TOOBI CTYIAEHTBI CaMOCTOATEIBHO MPOBOAWIN H3MEPEHHUS, pacydeThl W aHalln3
MOJTyYEHHBIX PE3yJIbTATOB, YTOOBI OTYET IO KaXKIOW JabopaTopHOU paboTe OPOpPMIISIICS TPaMOTHO U
akkypatHo. Crnemyer y4ecTb, YTO O€3 OCHOBATEIBHON CaMOCTOSTEIHHOW pabOThl BBIMIOJHUTH Tpaduk
1ab60paTOPHOTO MPAKTHKYMa CBOEBPEMEHHO MPAKTUIECKH HEBO3ZMOXKHO.

HTOroBBIM KOHTPOJBHBIM MEPOIpPHUSATHEM (aTTecTalueil) sBiseTcs Sk3aMeH (3aueT). Bompockl k
9K3aMEHaM, SIBIISIIOTCSI OO30pHBIMH 110 COOTBETCTBYIOLUIMM TeMaM. [l YCHEUIHOro pe3yjibTraTa Ha
9K3aMEHax CTYIEHTaM PEKOMEHJYETCS OTBEThl Ha HUX INPOAYMbIBaTh, MOJTOTOBUTH 3apaHee, M0 Mepe
M3YYEHUS COOTBETCTBYIOIINX TEM.

B paboueii mporpamme mpeaycMOTpeHa camMocTosTeldbHass paboTa aisi TpopabOTKH JIEKIIHOHHOTO
(TeopeTryeckoro) Marepuaia npu MOArOTOBKE K KOHTPOJIbEHBIM MEPOIIPHUATHSM:

Il cemectp
- pyOexHas arrectanus 1 — 3 yaca
2 -3 gaca
— TOATOTOBKA K BBHIMOJHEHUIO Tpaduka JJ1abopaTOPHOTo MpakTUKyma - 17 4acoB
Il cemectp
— pyOexnas arrecranusi 1 — 3 gaca
2 -3 gaca
IV cemectp
— - pyOexHas arrectarus 1 — 3 yaca
2 -3 yaca
— TOATOTOBKA K BBHIMOJIHEHHIO TpaduKa 1a00paTopHOro MpakTHKyma — 52 .

— IOATOTOBKA K MPAKTUYECKUM 3aHATHSAM, BBIIIOJIHEHUE JIOMAIIHUX 3a/iaHui (pelieHue 3aaa4) — 52
4.

6.1. TembI A1l CAMOCTOATENBHON paOOTHI

Tabnuna 6
< 3
S E
o ~
N‘_’ H =5
= Tema 114 caMOCTOSTENBHOTO U3YUYEHUS
n/n s =
=
ol O
S
= S
1. 1 Iupockon
2. 2 MoHO-U OJUKPUCTATLIBI
3. 2 Tunel KPUCTAUIMISCKUX TBEPABIX Tel. JlePeKThl B KpUCTaIax
4. 2 TemnoeMKoCcTh TBEPABIX Tel
5. 2 Ucnapenue, cyonmmmanusi, IIaBIeHUE U KPUCTATUTH3AIUS
6. 2 AmopodHble Tena




7 ) ®a3zoBble nepexoapl 1 u pona. JuarpamMMa coctosHus. TpoitHas
TOYKa
g 3 HNonnszanusa ra3oB. HecamocTosATENbHBIM Ta30BbId  pa3psl.
CaMoCTOSATEIHHBIA TA30BBIM pa3psiI ¥ €T0 THITHI
0. 3 [Inazma u ee cBolicTBa
10. 3 ®deppoMarHeTHKH U X cBoicTBa. [Ipupoma heppoMarneTinsma
1 4 Pazpemaromast cnocoOHOCTh onTHueckux npubdopos. [loHsTue o
' ronorpaduun
12. 4 ONeMEHTHI 3JIEKTPOHHON ONTHKU
13. 4 OcHoBHBIE (OTOMETPHUECKUE BETMIMHBI H UX EIIHHIIBI
14. 5 Pacnpenenenue ®epmu-Jlupaxa
15. 5 XapaKTeprucTUKa OCHOBHBIX COCTOSIHUM aTOMa BOJOPOAA
16 5 Me30HbI U UX cBOMcTBa. TUIBI B3aMMOIECHCTBUI 3JIEMEHTapHbBIX
' YacTHULL
17. 6 YacTuibl ¥ aHTUYACTULIBL. [ MIEpOHBI
18. 6 CTpaHHOCTh ¥ YETHOCTb 3JIEMEHTapHbIX yacTull. KBapku

CamocrosTenbHasi  MOJATOTOBKA K Ja0OPaTOPHBIM 3aHATHIM 3aKIIOYaeTCS B M3yYCHHH W YCBOCHHUH €€
TEOPETHYECKUX MPEAMOChUIOK C TOMOIIBI0 METOIMYCCKUX YKa3aHHH K J1abopaToOpHBIM paboTram u
JIOTIOJTHUTENBHOW JINTEpaTyphbl, PEKOMEHIOBAHHOH B MeTOAMYECKHX YyKazaHHax. Cnemyer oOpaTHTh
0oco0oe BHHUMaHHE HA TEOPETHYECKOE 0OOCHOBAHHME W BBIBOJ pacyeTHOH (hOpMyIibl, UCTIOIB3YEMOM ISt
Olpe/ieieHHss HMCKOMOW BEJIMYWHBI, [OJYYHUTh SICHOE MPEACTaBIeHHEe O TNPHOOpax, O CXeme
3KCHepHMeHTaJIBHOI>'I YCTAaHOBKHU M MOPAAKE BBINTOJIHCHUA pa6OTLI. HCO6XOI[I/IMO JaThb IIOJIHBIC OTBETHI HaA
KOHTPOJIBHBIE BOIPOCHI, COAEPIKAIINECS B KOHIIE METOIMYECKHX YKa3aHUH K J1abopaTOpHBIM paboTam.
[TpousBectr 06PabOTKY pe3yIbTATOB SKCIIEPUMEHTA, ClIe/IaTh BBIBOJIBI M COCTABUTh IPOTOKOJI 110 JaHHON
pabote

HaumenoBanue 1a00paTopHBIX padoT

1.06paboTKa pe3yapTaToB (HU3NUECKOTO IKCIICPUMEHTA.

2.0mpeneneHne yCKOPEHUsI CBOOOIHOTO MaIeHHsT € MOMOIIBI0 MaTeMaTHYECKOT0 MasiTHUKA
3.0npezneneHrne MOMEHTA HHEPIIMH C MIOMOIIBIO MasiTHIKa MakcBeria.

4.0OnpeneneHue KO3 GUIIMEHTa BA3KOCTH BO3IyXa KAIUILIIPHBIM METOIOM

5.0npenenenue ko3 PuLmeHTa BHyTPEHHETO TPEHUS KUAKOCTH 10 MeToy CTokca
6.0mnpeenenue OTHOMIEHUS TEIUIOEMKOCTEH BO3IyXa MPH TIOCTOSTHHOM JIaBJIEHUH U 00BeMe.
7.U3ydenne >neKTpOn3MepHUTEIbHBIX TPHOOPOB.

8.M3y4yenune paboThl 3IEKTPOHHOTO ocumiiorpada.

YuebHo-MeToAnYeCcKOe 00ecieyeHre sl CaMOCTOSTEIbHOM padoTh

1. CaBenner U.B. Kypc o0rieit puszuku. M.: Actpena, 2012 Ku. 1-5

2. letnad A.A., SBopckuii 5.M. Kypc ¢usuxu. M.: Academa, 2011

3. Tpodumosa T.U. Kypc ¢puzuxu. M.: Academa, 2012

5. Muxaiinos B.K. u ap. Kone6anust. Bonusl. Ontuka. M.: MI'CY, 2013



6. Bonbkenmreita B.C. CoopHuk 3aga4 mmo oomiel ¢pusuke. M.:Hayxka, 2010

7.Ycnaxues P.T., V3auesa H.C. Kypc mosekynspaoit Gpusuku u repmoguaamuku. [THTY,2012

8. Metoanueckue YKa3aHus (pCKOMeHILaHI/II/I) K BBITIOJTHCHHUTO ﬂa60paTopme pa60T, K PCHICHUIO 3a7a4.

7. O1IcHOYHBIE CpPE/ICTBA

Bropoii cemecTp
Borpocsr k iepBoit pyOexHOH aTTecTaim

O0paszern ounera
BapuanTt Nel

1. MOMEHT cHiIBl OTHOCHUTENBHO OCH. YpaBHEHHME JAMHAMHUKU BPALATEIbHOI'O ABMIKEHUS TBEPAOIO
Tena.
2 JlamunrapHoe Teuenue. TypOymnenTHoe Tedenue. Yncino PeftHonbaca.

Nogk~wbdE
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10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,

MartepuranbHas TOUKa, paguyc-BEKTOp, ITyTh, BEKTOP NEPEMEIIECHHUSI, CKOPOCTU U YCKOPEHUSI.
JBrKeHUE 0 OKPYKHOCTH. BEKTOpPHI Yr1O0BOM CKOPOCTH U YITIOBOI'O YCKOPEHHUS.
ITepsbiii 3akoH HeroTOHA. IHEpLIManbHbIe cUCTEMBI OTcueTa. Macca, cuia.
Bropoii 3akon Hetorona. Imnynsc Tena. Tpernii 3akoH HeroToHA.
Cunsl TpeHus. 3aKOH H3MEHEHUS U COXPaHEHHS NMITYJIbCa CHCTEMBI MAaTEpUAIIBHBIX TOYEK.
PaboTa cHiibl, MOIIIHOCTb.
Kunernueckast sHeprust IloreHnmanbHas sHeprus. 3aKOH COXPaHEHHS IMOJIHOM MeXaHW4eCKOH
SHEPIHH.
IlenTp Macc U 3aKOH €ro JBUKECHHS.
Mowment uHepuu. Kunerndeckast SHEprHsl Bpallarollerocs TBEp0ro Tea.
MOMEHT CHJIBI OTHOCHUTENBHO OCH. YPaBHEHHE AMHAMUKH BPAIATEIbHOTO ABM)KEHHUS TBEPJOTO
Tena
Tsarorenue. S1eMEeHTHI TEOPUH I0JIA. 3aKOH BCEMHUPHOTO TATOTeHHs. CHiia TSKECTH U BeC.
HeBecomocTb. [lone Tarotenus u ero HampsbkeHHOCTh. Pabota B mone Tsrorenus. [loTeHnman
OJISL TATOTEHHUS.
Kocmuueckue ckopoctn. HenneprpansHsle cucTeMbl oTcueTa. CHIbl HHEPLUU
JlaBneHue B )KUIKOCTAX M razax. 3akoH [lackais.
3akoH Apxumena.
YpaBHEHHE HEPA3PBIBHOCTH
YpaBHeHnue bepnyinu.
JlamunapHoe Teuenue. TypOynenTHoe Teuenue. Yucno Pefinomnbica.
BsizkocTs.
[IpeoOpazoBanust T'ammmes. MexaHudeckuid TNPHHLIMIN — OTHOCUTeNbHOCTH. llocTymaTsl
crienuanbHOU Teopun otHocutensHOCTH (CTO).
[IpeoOpazoBanus  JlopeHnna
PensaruBuctckuii 3aKoH npeodpa3zoBaHusi CKOPOCTEH.
PensruBuctckuit ummysbe. PenstuBructckas opma Broporo 3akona HeroToHa.
3aKoH B3aMMOCBSI3H MacChl U SHEPTHHU.

Bonpocs ko BTopoii pyOexHO# aTTecTaun

O6pa3zer ouera
Bapuant Nel

1. IlonsiTre abCoONMIOTHOM TeMIlepaTypbl U ocHOBHBIE TonoxkeHust MKT.
2. Bropoe Hauaso TepMOAMHAMUKH

1.

CraTtucTuyeckas (1)I/ISI/IK3 " TCpMOJUHAMHKA.



2. Macca u pa3Mepbl MOJICKYIL.

3. TepmoauHaMuveckue napameTpbl. MaeansHbii ras.

4. YpaBHEHHE COCTOSHMS HealbHOTO rasa. 3akoH JlanpToHa

5. OmbITHBIE Ta30BBIE 3aKOHBI.

6. XaoTW4YHOCTH MOJEKYISIPHOTO ABMKEHHS. CpeHsst CKOPOCTh MOJIEKYII.

7. lloHsTHE aOCOMIOTHON TeMIIepaTypsl H OCHOBHBIE monokeHuss MKT.

8. 3akon MakcBemnia 0 pacnpeneineHur MOJIEKY HACaIbHOTO ra3a MO CKOPOCTSIM.
9. bapomerpuyeckas Gpopmya.

10.CpenHee 4UCIO CTONIKHOBEHUH U CPEIHSS JITTHHA CBOOOHOTO MPpo0era MOJIeKYII.
11.fIBnenus nepeHoca.

12.Ilpeamet TepmoanHaMuku. OCHOBHBIE ONpeeneHNs. BHyTpeHHssI SHEPTUs CUCTEMBI.
KonnyecTBo TEmnoTsl.

13.IlepBoe HaUaI0 TEPMOJUHAMHUKH.

14. TennmoeMkocTh raza. ®u3nueckuii CMbICI YHUBEPCAILHOM ra30BOM MOCTOSHHOM.
15.IIpuMeHeHre IEpBOTO Hadaga TEPMOJIMHAMHKH K H30ITPOIIECCAM.
16.AmnabaTHbIN Tiporiecc. [lomuTpoIHEL mporiecc.

17.Kpyrosoii mponecc. O0paTuMbie U HEOOPATHUMbIE IPOIIECCHI.

18.9uTponus.

19.BTopoe Hayano TepMOAMHAMUKHY.

20.Iuxn Kapno u ero KIIJ ans uneansHOro rasa.

21.YpaBuenue Ban-nep-Baansca.

22 .M3otepmbl Ban-nep-Baansca.

23.BHyTpeHHsIs 3Heprus peajbHOro rasa.

24.3ddext Hxoynsa-Tomcona.

25.IloBepxHocTHOE HaTsKeHHE. CMadrBaHUE.

26.Mcniapenue U nyiaBjaecHUuE

Bormpocs! k sk3amMenHy 2 cemecTpa
O6pazern bunera
I'po3HeHCKMIA TOCyAapCTBEHHBIN HEPTIHON TEXHUUECKUH YHUBEPCUTET
DK3AMEHALIMOHHBII BUJIET Ne 1
quctuninnHa: «dusuka»

1. Onucanvie ABM>KEHUS Tell. TpaeKTOpHsl, NEPEMEIEHNE U TPONHEHHBIHN TyTh.
2. Ypasuenue Ban-nep-Baanbca qyist peanbHBIX ra3oB.
3aBenytrommii kadeapoit «Duszrkay Ycnaxues P.P.

JloueHT VYcmaxues P.T.

1. MarepuanpHas TOUYKa, paAlyc-BeKTOp, MyTh, BEKTOP MEPEMEIIEHUS, CKOPOCTh H YCKOPEHHE.

BekTopb! yIIIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHHUSI.

Macca, cuna. IlepBbliii 3akoH HeroToHa. MHEepLMaabHbIE CUCTEMBI OTCYETA.

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

Cunsl TpeHus. 3aKOH U3MEHEHUS 1 COXPaHEHHUS UMITYJIbCa CHCTEMBI MaTePHATbHBIX TOYEK.

PaboTa cuitbl, MOIIHOCTB.

Kunernueckast sneprus. IloreHnmaneHas sHeprus. 3aKOH COXpaHEHMs TOJIHOM MeEXaHMYeCKOM

SHEPTHUH.

IlenTp mMacc U 3aKOH €ro JBUKEHUSI.

MowmeHnt unepuun. KuHetndeckast SHEPTHsl BpaIIAOMIErocsl TBEPAOIO Tema.

MOMEHT CHIJIBI OTHOCHTEIBHO OCH. YPaBHEHHE AMHAMUKH BPAIIATEIHHOTO ABMKEHHUS TBEPJIOTO

Tena.

10. Tarorenue. DneMeHTHl TEOPUH MOJIS. 3aKOH BCEMUPHOTO TAroTeHus. Cuiia TSHKECTH U Bec.

11. HeBecomocts. Ilone TaroTeHus u ero HanpsbkeHHOCTh. PaboTa B none Tsirorenus. [loTennman
nonist Tsrorennsa. Kocmuueckue ckopoctu. HemnepumanbHble cuctemMbl oTcdeTa. CHilbl HHEPIHH

12. JlaBnenue B )KHUJKOCTSIX U ra3ax.

13. 3akoH Apxumena.

14. VYpaBHeHHE HEPa3PHIBHOCTH CTPYH.

o~ wN
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15. VYpasuenue beprymim.

16. JlamMmuHapHOE TE€4YEHHE.

17. TypOynentnoe Teuenue. Yucno Peitnonbaca.

18. Bsi3kocTs.

19. IIpeobpazoBanus ["anuness. MexaHU4eCKHA IPUHIIAI OTHOCUTEIIBHOCTH.

20. TMocTynatsl crienuanbHOl Teopun otHocuTenbHOCTH (CTO).

21. Cnenctsus u3 nmpeodpazoBanuii Jlopenua. OJHOBPEMEHHOCTh COOBITHH B pa3HBIX CHCTEMax
oTCYeTa.

22. IlpeobOpasoBanus Jlopeniia.

23. CnencrBus u3 npeodpazoBanuii JlopeHna. JJnutensHOCTh COOBITHIT B pa3HBIX CHCTEMaX OTCYETa.

24. CnencrBus u3 npeodpazoBanuii Jlopenna. J{iauHa Tea B pa3HbIX CUCTEMax OTCYETa.

25. PensaTMBUCTCKHMIA 3aKOH IIpeoOpa30oBaHUs CKOPOCTEH.

26. MHTepBan MexIy COOBITHAMMU.

27. PenstuBuctckuil ummynbc. PensituBuctekas ¢popma BToporo 3akona HetoToHa.

28. 3aKOH B3aMMOCBS3H MacCChl M SHEPIHH.

29. Craructuueckas Gu3HMKa U TEPMOIUHAMUKA.

30. Macca u pa3Mepbl MOJICKYI.

31. TepmoamHamuueckue mapameTpsl. MneanpHbril ras.

32. Ocuosuble nonoxenus MKT.

33. YpaBHEeHHE COCTOSHMS UCAILHOTO Ta3a. 3akoH JlampToHa

34. OnbITHBIC Ta30BbIC 3aKOHEI.

35. XaoTHYHOCTH MOJIEKYIISIPHOTO IBIKEHUs. CpelHssi CKOPOCTh MOJIEKYJT

36. OcHOBHOE ypaBHEHHE KHHETUIECKOW TEOPUH Ta30B.

37. AOcomtoTHas TeMIieparypa.

38. 3akoH MakcBeinia o pacnpeaeaeHud MOJIEKY I HACalIbHOTO ra3a 1o CKOpOCTsIM.

39. bapomerpuueckas hopmyna.

40. CpenHee 4YUCIIO CTOJIKHOBCHUH U CpeHsIs ATTMHA CBOOOIHOTO po0era MOJIeKyIL.

41. SlBnenus nepeHoca.

42. llpeamet tepmoanHaMuku. OCHOBHBIE OTIPEICTICHISL.

43. BayTpenHsis sHeprHsi cucTeMbl. KomMuecTBO TEIOTHI.

44. PaboTa 1 KOJTMYECTBO TEIUIOTHI.

45. TlepBoe Ha4YaIO TEPMOAMHAMUKH.

46. TemmoeMkocTh ra3za. ®U3nUYecKuii CMBICI YHUBEPCAILHON Ta30BOH MTOCTOSIHHOM.

47. IlpuMeHeHre MepBOro Havana TEPMOJANHAMUKHY K U30TPOIIeccaM.

48. Annabarssrii mpouecc. [lomuTponHslii mporecc.

49. Kpyrosoii npouecc. O0paTuMblii 1 HEOOPATUMBIN TPOLIECCHI.

50. DHTpomnus.

51. Bropoe Hauano TepMOIUHAMUKH.

52. Iuxn Kapno u ero KII/] nns uneansHOTO rasa.

53. YpaBuenue Ban-nep-Baanbca. U3oTepmbl peanbHOTO rasza.

54. BHyTpeHHsIs1 DHEPTHUs PEABHOrO r'a3a U ero TeroeMKocTh. Dddekt xoyns—Tomcona.

55. Ypasuenue Jxxoyns—Tomcona. Mcnapenue u miaBieHue.

Tperuii cemectp
Bonpocsl k nepBoii pyOexHOH aTTecTanuu
Oo6paszern Oometa
Bapuant Nel
1. PaGoTa mosmst pu repeMenieHny 3apsija.
2. 3axoH OMa s yyactka nenu. ColpoTUBIEHUE TPOBOJHUKA.

1.OnexTpu3arus TeN. DIESKTPUIeCKUH 3apsi. 3aKOH COXPAHECHIS 3apsia.

2. 3axoH Kynona.

3.0nexrpuueckoe none. HanpsskeHHOCTh 3IeKTPHYECKOTO OIS,

CuII0BbIE JIMHUH MarHUTHOTO IIOJISL.

4.PaboTa 1moJist Ipu EpEeMEIeHNH 3apsa.

5. IloreHnmain, pa3HOCTh MOTECHITUAJIOB.

6.HaHp$[)KeHHOCTI) KaK IrpaJuCHT IMOTCHIHAJIA. 3KBI/IHOT6HHI/I3IIBHI)IC ITOBEPXHOCTH.



7. Tlongapuzanus Iu3JIeKTpUKOB. HanpsskeHHOCTh MOJIS B JUAJIEKTPHUKE.
8. DnekrpoemkocTs. Konpencaropsl. IIpuMeHeHEe KOHIEHCATOPOB.
9. DHeprus AMeKTPOCTATUIECKOTO MOJIS.
10.9nextpuyeckuit Tok. Cuna Toka. [locTosHHBIHN TOK.
11.3akon Oma jutg yuacTtka rernn. ConpoTHBIEHHE MTPOBOTHUKA.
12.Turel coequHEHUS TIPOBOTHIKOB.

13.Ctponnue cuibl. DJIC. 3akon OMa 11 TOTHOU EITH.

14.3axon J[xoyns-Jlenna. PaboTa Toka. MOmHOCTB TOKA.
15.251eKTponpoBOAHOCTh TBEPABIX Tell. IIpupoma Toka B MeTaiax.
16.MarauTHOE€ MoJIe.

CuiI0BbIC TUHUYM MarHATHOTO 10JIA. HamnpshkeHHOCTb.

17.3axon bro- Casapa-Jlarraca.

18.Cuna Amnepa. BzanmoneiicTBue napaiieabHbIX TOKOB.

19.Cuna Jlopenua.

Bompocsr ko BTOpoli pyOeKHOW aTTecTarui
Oo6pasern Oousera
Bapuant Nel
1. DneKTpOMarHuTHOE MoJIE.
2. Tok cmemenust Buxpesoe moue.

1.BemectBo B MarHuTHOM moze. IlapamarHeTuku, TuaMarHeTUKU.

2.9 ekt Xona.

3.upkynsus BekTopa B MarHuTHbIE 10N B BaKyyMe.

4. PaboTa 1o repeMenieHu0 MPOBOAHUKA U KOHTYPa C TOKOM B MATHUTHOM TIOJIE.
5.0nexkrpoMaranTHas MHIYKIUSA. MarHUTHBINA MTOTOK.

6.3aKOH AJIEKTPOMArHUTHOW MHAYKIIUU U MpaBuiio JlopeHia.

7.Camounaykiusi. 9J1C- caMOMHAYKIINH.

8.MHIyKTHBHOCTH MMPOBOAHMKA W B3aUMHASl MHIYKTUBHOCTh. DHEPTHSI MATHATHOTO ITOJIS.
9.2neKTpOMarHuTHOE IOJIe.

10.Toxk cmemenus Buxpesoe mnosie.

11.TTepemennslii TOK. [leiicTByIoIee 3HAUSHS HAMTPSDKEHUS M CHITBI TOKA.

12. UHAYyKTUBHOCTB U €MKOCTb B LI MIEPEMEHHOT0O TOKA.

13.3akon Oma U1 11enH IepeMeHHOr0 TOKa.

14 TapmoHmueckne KojJeOaHUS W WX XapaKTePUCTUKH. Huddepenimansaoe ypaBHEHHE
FapMOHHYECKUX KOJIeOaHHH.
15.MexaHnu4yeckue TapMOHUYECKUE KOJeOaHHs. Kunerndeckas W mOTeHUMaIbHAs SHEPTHH

rapMOHHYECKUX KOJICOaHH.

16.I'apmonnueckuit ocrmnisitop. [Ipyxunanbiii MasTHUK. Ou3nuecknit MasTHUK. MarteMaTH4ecKuid
MasTHUK.

17.Mexannueckue BOJHBI. [IpoonsHbIE U TONIepedHbIe BOIHBI. /[JTMHA BOJTHEL.
18.Konebarenbublii kKoHTYp. Popmyina Tomcona. CoGcTBeHHBIE KOneOaHusl.

19. CoOoHBIC U BBIHYK/ICHHBIE KOJeOaHusl. DIeKTPHIECKHUEe aBTOKOJIeOaHus.

20. Pe3oHaHC TOKOB U HaIPSHKCHUH.

21. XapakTepuCTUKU KojieOaHHs npoliecca, NepUo, YacToTa, aMILIUTY 12, (a3a KojJeOaH .
22.21eKTpoMarHuTHHIE BOJIHBI. BOITHOBEIE ypaBHEHNE.

23. DHeprus dIeKTPOMarHuTHBIX BoJH. OnbITH ['epria.

24 11Ikana AJIEeKTPOMAarHUTHBIX BOJIH.

Bompocs! k 3agety 3 cemecTpa
O6pazerr OmeTa
Bapuant Nel
1 Teopema ["aycca amnst 31€KTPOCTaTUUECKOrO TOJISI B BAKyyMe.
2. IIpoBOIHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

1.Onextpuzanus Ten. DNeKTpUIeCKUi 3apa/. 3aKOH COXpPAHEHUs 3apsa.
2.B3amopeticteue 3apsaoB. 3akoH KymoHa.



3.Onektpudeckoe nosie. HanpsoxeHHOCTH dnekTpuyeckoro mos. [Ipuanun cyneprnosuimn. CuioBbie
JUHUHA MarHATHOTO TIOJIS.

4. Teopema "aycca amst 3IEKTPOCTATUUECKOTO MOJISI B BAKYYME.

5.Pabora noxs npu nepemenieHun 3apsia. [loreHiuman, pa3HOCTh MOTSHIUAIOB,

6.HanpspkeHHOCT Kak TPaANeHT TOTEHITHANA.

7.JIMdIEeKTPUKU U UX Tosisipu3anusi. HanpsikeHHOCTD MOJIsl B TUAJIEKTPUKE.

8.IIpOBOAHMKHM B JIEKTPOCTATHUECKOM IIOJIE.

9.KonmeHcatopsl. DJIEKTPOEMKOCTh. [I[puMeHeHNe KOHIEHCATOPOB.

10. DHEPrus 3IEKTPOCTATHIECKOTO TTOJIA.

11.9nexktpuyeckuii Tox. Cuna Toka. [locTOSIHHBIN TOK.

12.3akon Oma 1 ydacTtka 1ienu. ConpoTHBIEHHE TPOBOAHHUKOB.

13.Tursl coequHEHUS TIPOBOIHUKOB.

14.Ctponnue cuibl. DJIC. 3akon OMa 11 TOTHOU LEIH.

15.3akon [lxoyns - Jlenra. Pabora Toka. MOIIHOCTH TOKa.

16.271eKTpOIIPOBOAHOCTS TBEPABIX Tell. IIpupoma Toka B MeTaIax.

17.MarautHoe mosie. CHIIOBBIC TUHUH MarHUTHOTO TTOJI1. HampsnpkeHHOCTD.

18.3axon buo-Casapa-Jlamnaca.

19.B3aumozpeiictBue TokoB. Cunia Amiepa.

20.Cuna Jlopenua.

21.9¢dext Xomna.

22 Iupkynsauus BekTopa B MarHuTHBIE 0SS B BaKyyMe.

23.Teopema 'aycca gy nonst Bexktopa B.

24.Paborta 1o nepeMeneHuIo MPOBOJHHKA U KOHTYPa C TOKOM B MAarHUTHOM IIOJIE.

20.BemectBo B MarHuTHOM nosie. MaruutHas [Iponuniaemocts. Ilapamarsetuku, fuaMarHeTUKU.
21.Ipupona deppomaraerusma. [locTOSHHBIE MATHUTHI.

22.2NeKTpOMaruuTHasi HHIyKUWs. MarHuTHBIA TOTOK.

23.3aK0H 2NIEKTPOMArHUTHON MHAYKIMU U TipaBmio JlopeHra.

24.Camounnykuus. I/1C caMOUHAYKIIUH.

25.lHIyKTUBHOCTh NPOBOJAHKKA U B3aUMHAsI HHIYKTUBHOCTh. DHEPIUsl MATHUTHOT'O MOJISL.
26.2nexTpomarnuTHoe none. Tok cMemenus. Buxpesoe nose.

27.Ilepemennslii TOK. [leficTByroliee 3HaUECHNs HATIPSHDKEHUS U CHITBI TOKA.

28 . VTHIYKTUBHOCTH ¥ €MKOCThH B IIETIH IEPEMEHHOT0 TOKA.

29.3akon OMa A1 nenu NepeMeHHoro ToKa.

30.'apmonnyeckue konebaHusi U ux xapakrepuctuku. [uddepennmansHoe ypaBHEHHE TapMOHHUYECKHX
KOJIeOaHMIA.

31.MexaHudeckne TapMOHHYECKHE KOJIEOaHMUs. Kunerndeckass W TIOTEHIMANbHAS OHEPTHU
rapMOHHYECKUX KOJICOaHH.

32.T'apmonnyeckuii ocumwisitop. [IpyxunHblii MasTHUK. Dusndecknit MasTHHK. MaremaTnieckuit
MAasiTHHK.

33.Mexanuueckue BOJIHBL [Ipo10IbHbIC U TIOTIEPEUHBIC BOJIHBL. J[JTMHA BOJIHBIL.

34 KonebarenbHbiit koHTYp. @opmyia Tomcona. CoOCTBEHHBIC KOJICOaHMS.

35.CBo0OO0HbBIE M BEIHYK/ICHHBIE KOJIEOaHMsI. DIEKTPUISCKUE aBTOKOICOaHHS.

36.Pe3oHaHC TOKOB U HANPSKCHU. 37.XapakTepucTuKu
Kosie0aHus mpoiiecca, MePHoJI, YacToTa, aMILTUTYa, (ha3a KojieOaHui.

38.05exTpoMarHuTHBIE BOJIHBL. BOJHOBBIE ypaBHEHHE.

39.CBolicTBa 3JIeKTPOMAarHUTHBIX BOJIH. OnbITH [epria.

40.11Ikarna 31eKTpPOMarHUTHBIX BOJIH.

UYetsepThiii cemecTp. Bonpock! k nmepBoii pyOexHOM aTTecTannu

O6pazerr OmeTa
Bapuant Nel
1.SBnenne audpakunu. [lpunnun [olirenca - @penenst.
2. 3ddext dorutepa.

=

3akoHBI reoMeTpuuecKkoil onTuku. [lomHoE oTpakeHne cBeTa.
2. 3epkana. Tonkue nmuH3bl. DOpMyIa TUH3BI



dotometpust. OCHOBHBIE (POTOMETPHUECKIE BETMIMHBI U UX €JTHHUIIBL.
Ssnenue unrepdepeninu ceera. MHTepdepenius B TOHKUX mieHkax. Kosbiia HetoToHa.
SAsnenue audpaxumu. [Ipunnun [Noiirenca - Openens

Merton 30u Openens. udpakus Openens.

Hudpakunn Opaynrodepa Ha 0THOM IIeTH ¥ Ha AU(PPAKIINOHHON PEIIETKH.
Judpakuns peHTTeHOBCKHX JTydeil Ha KpUCTaJUIaXx.

[onsapuszanus ceera. [lonaspuzaTopsl 1 aHATU3aTOPHI.

0. AHanu3 noNsIPU30BaHHOTO CBeTa. BpalieHre mIiockoCTy ONSpH3aIiy.

1. SIBmeHre TUCTIEPCHH CBETA.

12. Ilornomenue cBeTa.

13. Dddext Homrepa.

14. SddexT Basunona - UepeHkosa.

15. TemnmoBoe u3nydeHue

16. 3akoHBI PaBHOBECHOTO TETJIOBOTO U3TY4CHHUS.

17. I'mmiotesa [Inanka. ®opmyna [Inanka

18. KBaHT u3nyueHus. DHeprus KBaHTA U3ITyUCHHUS.

19. doroanekrpuyeckuii 3 dekr. 3akonsr CToneropa.

20. YpaBaenue DiHmITEHHA U1t BHENTHETO (poTodddekTa.

= e A A

Bornpocs! ko 2 pyOexHOU aTTecTaluu
Oopaser ousera
Bapuant Nel
1. YpaBuenue lllpeaunrepa.
2. OnbiTel @panka u 'epra.

. Macca n umnynbc hoToHa. /laBneHne cBera.

. Oddexr Komnrona.

. Bonna ne- bpoins.

. CooTHomIeHus HeomnpeaeneHHocTel. BonHoBast GyHKITHSL.

. YpaBuenue lllpenunrepa.

. Ypasuenue llpenunrepa st cTallMOHAPHBIX COCTOSHUI.

. TynnenbHbIH 3 PeKT.

. IloreHIMaNBbHBIN AUK.

. JInHeHbIN rapMOHUYECKUI OCLIUILIATOP.

10. IBOMCTBEHHOCTD MPEACTABICHUN O MpUpoJie cBeTa. KopmyCKyIsIpHO- BOJTHOBOU Tyasin3Mm.
Mopnens atoma Tomcona u Pezepdopna.

1 1JInneitgateie ciekTpbl aToMoOB. CIIEKTp aToMa BOJOPOA.

12. Omnpiter @panka u ['epra.

13. MaruuTHbIi MOMEHT 3JIEKTPOHA.

14. Ilpunnun Iaymu. DnexkTponHbie 060104Ku. [lepnoanyeckas cucrema 3neMeHToB MeHaemneeBa.

15. CriekTpbel MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEepPUCTHUECKHE PEHTIT€HOBCKHE, CIIEKTPHI.

16. 3akon Mo3znu. Bomopomono1o0HbIe CIEKTPHI.

17. Ilpupona xumMuyecKkoi CBsi3u. MOJIEKyIISPHBIE CIIEKTPHI.

19. EcrecTBeHHas paJiOaKTHBHOCTh. 3aKOH PaJMOaKTUBHOTO paciaja.

20. Cocras sapa. HykiaoHsI. 3apsa 1 MaccoBOE YHCIIO sipa. DHEPTUU U CBSI3H A1pa.

21. U3oTonsl, MckyccTBEHHBIE TpeBpalleHus aaep.a- U B-pacnana, y-usnydenue. SnepHsie

peaKkiuu.

22. O6oJioueyHas U KarejabHast MOJIEIH siipa.

23. llenenue siaep. Llennas peakuus. SaepHble peaklivy Ha TEMJIOBBIX U OBICTPHIX HEHTPOHAX.

Peakuuns cunTesa, mpobiieMa yrnpaBisieMOoTro TEPMOSIEPHOTO CHHTE3a.

24. dynnaMeHTabHbIe B3auMoeiicTBus. Kitaccudukaiius sjieMeHTapHbIX YaCTHIL.

25. B3anmopeiicTBUE 3IeMEHTAapHBIX YacTUI] X 3aKOHBI COXpaHeHus. YacTHIbI 1 aHTUYACTHLIBL.

26. bapuons! 1 Me30HbI. Pe3onancel Kocmudeckue sryqn.

O 0 1N N W —

27. dyHnaMeHTallbHbIC YaCTUIBI. YaCTUIIBI-yYaCTHUKH M YaCTHIIBI-[IEPCHOCYMKH B3aUMOICHCTBUH.

Bompocsl k 5x3ameny 4 cemecTpa
I'po3HEHCKHIA TOCYAapCTBEHHBIN HEPTSIHOM TEXHUUECKUI YHUBEPCUTET



DK3AMEHAILIMOHHBIN BUJIET Ne 1
nucuuIuinia: «Pusukay

1. Tonkue nun3bl. DOpMyIa TUH3EL.
2. BorroBast ¢hyHKIHSL.

3aBenyrommii kKadenpoit «Dusukay Ycnaxues P.P.

Jloment Vcnaxnes P.T.

1. 3akoHBI TeOMeTpUIECKOM onTHKH. [1oTHOE OTpakeHHe CBETa.
4. Tonkue nuH3bl. POpMyna JTUH3BL.
5. ®oromerpusa. OcHOBHBIE (POTOMETPUUECKUE BETMYUHBI U UX €TUHHIIBL.
6. SIBnenune nnaTepdepeHunn cBeta. BpemeHHas u NpocTpaHCTBEHHAs! KOT€PEHTHOCTb.
WuTephepennus B Tonkux mieHkax. Konbna HeroToHa.
7. SInenue nudpaxiyu. [Tpunnun [olirenca - dpenens
8. Metox 30u @penens. udpaxius Openens.
9. Mudpakunn Opayrnrodepa Ha 0THON MIETH U HA TU(DPAKITUOHHONW PEIIETKH.
10. AudpakumonHas pemerka.
11. ludpaxiiust peHTTeHOBCKHUX JTyuei Ha Kpuctamiax. Y ciosue Bynbda — Bparra.
12. Ionsipuzauus ceeta. [lonspusaTopsl U aHATU3aTOPHI.
JBoiiHOE JTy4uenperoMIIEHUE.
13. AHanu3 moJIIpU30BaHHOTO CBETA. BpalleHue miocKOCTH MOJSIpU3aIii.
14. SIBnenue nucnepcuu ceeta. HopmanibHasi 1 aHOMalbHAs TUCIIEPCUSL.
41. AGCOMOTHO YepHOE TEINO.
42. 3aKkoHBI PaBHOBECHOTO TEIJIOBOTO U3ITyUYEHHUS.
43. I'unoresa [1nanka. ®@opmyna [lnanka
44. KBaHT u3ny4yeHusl. DHEPIUsl KBaHTa U3ITyYCHUS.
45. doroanexrpuueckuii 3pPext. DoToHEI.
46. YpaBHenue DiHIITeHHA U BHEITHeTo (hoTodddekTa.
47. 1aBneHue cBETa C KBAHTOBOW TOUKH 3PEHUSI.
48. Dddexr KomnroHa.
50. Bonna ne- bpoiinsa. CooTHOIIEHHST HEOTIPEIeIeHHOCTEH.
50. BomnHOBas QyHKIHS.
51. Ypasuenue Hlpenunrepa uist cTallMOHAPHBIX COCTOSIHUM.
52. TyHHENbHBIH 3D QEKT.
53. IToTreHIMaIbHbII SIHK.
54. JIuHeWHbIN TapMOHUYECKUI OCLUILISITOP.
55. JIBOMCTBEHHOCTD MIPEACTaBIEHUI 0 Ipupoe cBeTa. KopmyckynsapHO- BOJTHOBOH JTyalu3M.
56. Mogens atoma TomcoHna u Pesepdopaa
57. JluneituaTeie crieKTphl aTOMOB. CIIEKTp aToMa BOAOPO.Ia.
58.MaruuTHbIi MOMEHT 3JIEKTPOHA.
59. Hpuanwm [Taymm. DnekTponHbie o0onouku. [lepuonnueckas cuctema aieMeHToB MeHeneena.
60. CrieKTpbl MHOT'ORJIEKTPOHHBIX aTOMOB. XapaKTepUCTUUYECKUE PEHTI€HOBCKHE, CIIEKTPHI.
61. 3axon Mo3znu. Bogopoaomnogo0HbIe CIIEKTPHI.
62. [Ipuposa xuMuuecKoii cBsizu. MoleKysipHble cClIeKTphl. KOMOMHAIIMOHHOE paccessHHEe CBeTa.
64. EcrecTBeHHas paJl0aKTUBHOCTh. 3aKOH PaJHOaKTUBHOIO paciaja.
65. CoctaB sapa. HyknoHsl. 3apsa 1 MaccoBO€ YHCIO Apa. DHEPTUH U CBSI3H A1pa.
66. N3otomsl, MckyccTBEeHHBIE TTPEeBpaIleHus saep. a- u B-pacnana, y-uznydeHue. SaepHsie
peaKkiuu.
67. O0omodeyHas ¥ KareiabHask MOJIEIH siIpa.
68. [lenenue sinep. Llernnas peakmms.
69.5nepHble peakiuy Ha TETJIOBBIX U OBICTPHIX HEWTpoHaX. Peaknus cuaTesa.
70. dyHnnameHTAIBHBIE B3auMoyIeiicTBIsL. Kitaccudukanys 3eMeHTapHbIX YaCTHII.
71. B3anMoieliCTBUE 3JIEMEHTaPHBIX YaCTHUI] M 3aKOHBI COXpaHEHHs. YacTHIIbI M aHTUYACTHIIBI.
72. bapnons! u me30Hb1. KocMuaeckue mydu.



73. dyHnaMeHTaabHbIC YaCTULIB. YaCTHUIbI-yYaCTHUKH M YaCTHIBI-TICPEHOCYMKH B3aUMOICHCTBHIA.
OO0pas3ery OuieTa, KOHTPOJIBLHOMN (CaMOCTOSITEILHOM) PaboOThI
I'po3HeHCKHMt rocyAapCTBEHHBIN HE(PTIHOW TEXHHYECKI YHUBEPCUTET

DK3AMEHAIIMOHHBIN BUJET Ne 1
gucruruinga: «dusukay

1. Onucanue ABWKEHUS TeNl. TpaeKTopus, IEPeMEeIICHHUE U TPOHICHHBINA MyTh.
2. YpaBHenue Ban-nep-Baanbca mist peabHBIX Ta30B.

3aBenyrommii kKadenpoit «dusukay Ycnaxues P.P.

Jloment Vcnaxnes P.T.

Kontponsnas pabora Nel

1. Touka ABWXKETCS MO OKPYKHOCTH paamycoM R = 30 cM C MOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM &.
Onpenenuts TaHTeHIMATBHOE YCKOPEHHE r TOUKH, €CIIM U3BECTHO, UTO 3a BpeMs t = 4 ¢ oHa coBepiimia
TpH 060pOTa ¥ B KOHIIE TPETHETO 000POTa €€ HOPMAIBHOE YCKOPEHHE  on= 2,7 M/c?.

2. Hlap maccoii My = 2 KT CTaJKUBAETCS ¢ MOKOSIIUMCS MIapoM OoJibIleii Macchl U Tipu 3ToM TepsieT 40%
KUHETHUYeCKOH 3Heprun. OnpeaenuTs Maccy my OONbLIEro miapa. Y aap CUUTaTh aOCOIIOTHO YIPYTUM,
IPSMBIM, HEHTPAIBHBIM.

3. Kakas pabota A momkHa OBITH COBEPIICHA PU TOJHITHA C 3€MJIA MAaTEPHAIIOB JIJISl IIOCTPONKHU
[WJIMHAPHYECKOU TpyOb! BbicoTOM h = 40 M, HapyxHbIM 1raMeTpoM D = 3,0 M U BHYTpEHHUM
nuamerpom d = 2,0 M? [II0THOCTB MaTepuaa p MPUHATE paBHOH 2,8 - 10° kr/m>,

4. K xoHLIaM JIETKOH 1 HEPAaCTsLKUMON HUTH, IEPEKMHYTOH uepe3 OJI0K, TOABELICHBI IPY3bl MaccaMu My =
0,2 xr u mz = 0,3 xr. Bo CKOJIBKO pa3 OTIMYAIOTCS CHIIBI, ICHCTBYIOIINE HA HUTh 110 00€ CTOPOHBI OT
O110Ka, ecim Macca 6;10ka M = 0,4 KT, @ €ro 0Ch JBMKETCS BEPTUKAIBHO BBEPX C YCKOPEHUEM o = 2 M/c? ?
CunaMu TpeHus ¥ IPOCKaIb3bIBAHUS HUTH 0 OJIOKY NpeHeOpeyb.

5. OgHopoanblit cTep:keHb AuHou £ = 1,0 M 1 Maccoil M = 0,7 Kr nmoJBelieH Ha FOPU30HTAIBHOU OCH,
MIPOXOJIAIIEH Yepe3 BEpXHUM KOHEI] CTeP)KHA. B TOUKY, OTCTOSIIYI0 OT OCH Ha %3 £, aDCOIFOTHO YIIPYTo
yAapsieT myJisg Maccoi M = 5 Kr, JeTdias neprneHIMKyJIIpHO CTepKHIo 1 ero ocu. I[locne ynapa
CTepsKeHb OTKJIOHUICS Ha yroi o = 60°. OnpeneauTs CKOpOCTh IyJIH.

6. Bo ckopKO pa3 cpemHsisl III0THOCTh 3€MHOTO BEUIECTBA OTIMYAETCS OT CPEAHEN TNIOTHOCTH JIYHHOTO?

IIpunsTe, uro paguyc Rz 3emmnn B 6 pa3 MeHbIIIe Beca Tesla Ha 3emiie.

8. YueOHO-MeToan4YecKkoe 1 HHPOPMAITMOHHOE 00ecTieueHUE JUCITUTIIINHBI
OcHoBHas IuTEpaTypa

1. CaBenner U.B. Kypc o0rieit pusuku. M.: Actpena, 2012 Ku. 1-5

2. letnag A.A., SABopckuit .M. Kypc ¢uszuxu. M.: Academa, 2011

3. Tpodumora T.U. Kypc ¢pusuxu. M.: Academa, 2013

4. Kypc dusuku oz pea. B.H. Jlazoeckoro. M.-C.-I1.: Jlans, 2011

6. Bonbkenmrelin B.C. CoopHuk 3ama4 o oOmeit ¢pusuke. M.:Hayka, 2010



7. TpodpumoraT.H. Ouzuka. CripaBOYHUK ¢ IPUMEPAMH PEIISHUS 3a1ad
JomnonHnTeNnpHas TuTEpaTypa
1. l'epmienson E.M., COopHuk 3ana4 no oomieit pusuke, ['eprienzon E.M. — M.: Axanemust, 2012

2. Kurrens Y., Mexanuka. bepxneeBckuii kype ¢pusuku, Kutrens Y., Haiit V., Pynepman M. — CII6.:
Jlans, 2005.

3. JlJanacoepr I'.C., Ontuka: yue6Hoe mocodue s By3os/ Jlanacoepr I'.C. — M.: ®dusmatnur, 2013.

4. Tpodpumona T. 1., dupcos A. B. Kypc o¢wusuku c mpumepamu pemeHust 3amada: B 2 1. T. I:

Mexanuka. MonekymsipHas pusuka. TepmonnHamuka. DnextpoanHamuka: yaeOauk Mocksa: KHOPVYC,
2015

5. Tpo¢umona T.U., dupcos A. B. Kypc ¢usuku ¢ npumepamu pemenus 3anad: B 2 1. T. 2: OnTuka.
KBanToBas gusuka. 3akonsl coxpanenus. Mocksa: KHOPYC, 2015

6. Tpodumona T.N. Kypc ¢wmsuxn. OnTtrka u atomMHas ¢U3MKa: TEOPHs, 3aJa9d M pEIIeHus. y4eo.
nocoOue il TEXHUYEeCKUX By30B. MockBa: Bricmas mkona, 2008

7. Metonuueckue yka3aHus (pPeKOMEHJalluH) K BBINOJIHEHHIO JJAOOPATOPHBIX paboT, K PEIICHUIO 3a1au.
8. JlekunMoHHBIA MaTepuall, BUACOMATEPUAT U JP.
9. DneKTpOHHO-0MOIMOTEYHAs CCTEMa KOHCYJIBTaHT CTYICHTA.

10. DnekTponHO-0ubMMOTeYHAs cucTema IPRbooks.

9. MarepuaibHO-TEXHUYECKOE 00CCTICUCHHE TUCITATIITUHBI

Ne HanmenoBanue crieninan3upoBaHHBIX ayAUTOPHUIA U TabopaTopuit

/0
1 | Ayauropus ¢ MyIsTHMEIMIHBIM 060PYIOBAHHEM [UIsl IPOBEICHHS JICKIMOHHBIX 3aHSTHIA.
2 | Omnucanue 1a60paTOPHBIX PAGOT ISl HATYPHOTO HCCIIEIOBAHMSL.
3 | Ayauropun ¢ Makeramu [UIs HATYPHOTO HCCIICTOBAHHSL,

1.JlekunoHHBIE IEMOHCTpPAIMU MO pa3zienaM Kypca GU3HKH
2.YuebHble 1adopaTopun

Ne 1-03 «Mexanuka U MoneKyJsipHas pruznka

Ne 0-23 «27eKTpHUECTBO U MarHeTU3M

Ne 0-13 «Onrukay




Cocmasumeny. VYcmaxues P.T.

COI'JTACOBAHO:

3asedyrowuii kaghedpoii « Duzuxar Ycmaxwues P.T.

3asedyrowuii kagpeopoii « Texnonoeuss npodyKmos numarus

U OPOOUTLHBIX NPOUZBOOCTE» JxamannunoBa b.A.

Lupexmop [YMP 7 MaromaeBa M. A.



