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1. ean n 3apaym JTUCHUILIAHBI.

[lenbs IMCIUNIIMHBI — CO3MAHNE Y CTYJEHTOB OCHOB IMIMPOKOM TEOPETHYECKON OATOTOBKHU B
o0nacTi (U3MKH, TO3BOJISIIOIEH OPUEHTUPOBATHCS B MOTOKE HAYYHOW M TEXHHYECKOW MH(pOpMa-
U1 U o0ecreynBaroeil UM BO3MOXHOCTh MCIIOJIb30BaHUS HOBBIX (PM3NYECKUX NMPHHLHUIIOB B TEX
00J1aCTSAX TEXHUKHU, B KOTOPBIX OHH CHEIHATIH3UPYIOTCS.

3anayy TUCUUIUIAHBL

- (hopMHUpPOBaHHE y CTYAECHTOB HAYYHOTO MBIIUICHUS U COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, B YACTHOCTH, MPABUJIBHOTO MOHUMAHUS IPAaHUL] IPUMEHUMOCTH Pa3IMYHbIX (PU-
3UYECKUX TOHATUH, 3aKOHOB, TEOPUN U YMEHUs OLEHUBATH CTEIECHb JOCTOBEPHOCTH PE3YyJIbTaTOB,
IIOJIyYEHHBIX C IIOMOILBIO SKCIIEPUMEHTAIIBHBIX WM MaTEMaTHYECKUX METOJOB HCCIICIOBAHUS;

- YCBOEHHUE OCHOBHBIX (DM3MYECKHX SBICHUH M 3aKOHOB KJIACCUYECKOH M COBPEMEHHOHN (pU3UKH,
METO0B (PU3NYECKOTO UCCIIE0OBAHUS;

- BBIpaOOTKa y CTY/IEHTOB IIPUEMOB M HABBIKOB PELICHHs] KOHKPETHBIX 3a/1a4 U3 pa3HbIX o0Jia-
cTel (PM3MKH, TOMOTAIOIIUX CTYJEHTaM B JaJIbHEHIIIEM pellaTh MHKEHEPHBIC 3a/1a4H;

- 03HAKOMJICHHE CTYACHTOB C COBPEMEHHOW HAay4YHOH anmaparypod M BBIPaOOTKa y CTYACHTOB
HayaJbHbIX HABBIKOB IPOBEACHUS SKCIEPUMEHTAIbHBIX HAYYHBIX HCCIEIOBAaHUN (PU3MUECKHUX SIB-
JICHUU Y OLICHKU IIOTPELIHOCTEH U3MEPEHUM.

2. MecTO JTUCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHbIe IPOrPaMMbI.

JucuummuHa «Pu3nka» BXOIUT B 00s3aTenbHYI0 YacTh O5oka 1. OCHOBOM OCBOEHUS JaHHOUN
y4eOHON TUCIUTIITMHBI SBJSETCS MIKOJIBHBIN Kypc Gu3uKU. JlaHHAS TUCIUTIIINHA SBIISACTCS MpEIe-
CTBYIOIIEH IS CIASAYIONUIUX TUCIUIUIMH: WH(OPMATHKA, TPUKIIATHAS MEXaHUKA, SIIEKTPOTEXHUKA U
AJICKTPOHMKA, THAPABINKA, (PU3NUeCcKast XUMHUSI ¥ TIOCTIEAYIOIICH, TTOCIIE BBICIICH MaTEMaTHUKH.

3. IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0OyYE€HUS MO JUCUHUILIMHE (MOIYJI0), COOTHECEH-
HBIX ¢ HHANKATOPAMH JOCTHKEHUS KOMIIeTeHIHi

Taoauma 1.

Koz mo &I'OC

Nupukaropel JOCTHXEHUS

[TranupyeMble pe3ynbTaThl O0yUCHHS
o auctuiumae (3YB)

O6menpodeccnoHambHbIE

OIIK-2.Cnocoben
UCTIOJIB30BaTh Mare-
MaTH4yecKue, (usu-
YEeCKHUe, busuKo-
XUMHYECKHE, XUMHU-
YEeCKHE METOMIBI JIJIs
pereHus 3a1a4
npo¢eCcCuOHATBHON
NS TeNbHOCTH

OIIK-2.1. Vcnons3yer pa3nuyHbIE Me-
TOJIbI, CIIOCOOCTBYIOIIME PELICHUIO 3a-
nad npodeccnoHanbHOM e TeNbHOCTH

OIIK-2.2. HN3ywaer MaTeMaTUYECKHE
MCTO/bl, NPUMCHACMELIC B XUMHYECKOU
TEXHOJIOTHUHI

OIIK-2.3. AHanu3upyer XUMHUYECKHUE U
(U3UKO-XMMHYECKHUE CIOCOOBI s pe-
HIeHUs TPOQUIBHBIX 3a7a4

3HaTh:

- OCHOBHBIE (U3HWYECKUE SBICHUS,
(byHI[aMeHTaJIBHBIG IIOHATHUA U 3aKOHBI
KJIACCUYECKOW W COBPEMEHHOW (u3u-
KH.

YMETb:

- IPUMEHATH IOJYYEHHbIE 3HAHUS IO
¢bu3MKe Npu U3y4eHUU APYTUX JUCLHU-
IUTMH, BBLACTATh KOHKpETHOE (u3nye-
CKOE€ COJIepKaHUE€ B NPHUKIAIHBIX 3a-
nadax Mpo(ecCHOHAIBHON esTeTbHO-
CTH.

BJIQ/IETh:
- COBPEMEHHOW Hay4YHOU anmnapaTypomu.







4. O0béM TUCHUIUIMHBI M BUIbI Y4eOHOH padoThI

Tabmauma 2
Bcero
Cemectpsbl Cemectpsbl
. qacoB/ 3a4.e].
Bun yueOHO# paboThI 5 3 2 5 3 2
Od0O | 300 | ‘ ‘ |
0%0 390
KonTaktHas pabora (Bcero) 196/5.4 | 66/1,8 | 64/1,8 | 68/1,9 | 64/1,8 | 22/0,6 | 22/0,6 22/0,6
B toMm uncne:
Jlexupu 98/2,7 | 30/0,8 | 32/0,9 34/0,9 32/0,9 | 10/0,3 | 10/0,3 10/0,3
IIpaKTHYecKue 3aHATHs 49/1,4 18/0,5 | 16/0,45 | 17/0,47 | 16/0,45 | 6/0,2 6/0,2 6/0,2
CeMuHapsl
JlabopaTopHbie pabOTE! 49/1,4 | 18/0,5 | 16/0,45 | 17/0,47 | 16/0,45 | 6/0,1 6/0,1 6/0,1
CamocTrosTensHas paboTta (Bcero) 164/4,6 | 204/32 | 40/1,2 | 44/1.2 | 80/2,2 | 86/2,4 | 86/2,4 122/3,4
B toMm uncne:
KypcoBas padoTta (IIpoeKT)
PacuerHo-rpaduueckue padOThI 38/1,07 | 133/3,7 | 14/0,4 | 10/0,27 | 14/0,4 | 34/0,9 | 34/0,9 70/1,9
[MoaroroBka k 1abopaTOpPHBEIM paboTam 42/1,22 | 54/1,5 18/0,5 6/0,16 18/0,5 18/0,5 18/0,5 18/0,5
IToaroToBka K MpaKTUYECKUM 3aHATUAM 42/1,22 | 54/1,5 18/0,5 6/0,16 18/0,5 18/0,5 18/0,5 18/0,5
IToaroTroBka K 3auery, 3K3aMEHY 42/1,22 | 54/1,5 18/0,5 6/0,16 18/0,5 | 18/0,5 18/0,5 18/0,5
BI/IZ[ OTUCTHOCTHU JK3aM. HK3aM. 3a4yeT 3a4yeT JK3aM. 3a4€eT 3a4€eT JK3aM.
06 BCEI'O B uacax 360 360 130 136 130 108 144 144
ast 0eM-
Az IbyA BCETO B sau.
KOCTh JTUCIHUILIUHBI 10 10 3,6 3,7 3,6 3 3 4
9117130201 :0'¢
5. Conepsxkanme Iy CHUNTHHBI
5.1. Pa3znenbl AMCHMIIMHBI M BUABI 3aHATHH
Ta6nmma 3
Ne HaumenoBanue pa3- | Yacel nekuuoH- | Yacel maboparop- Hacer npakTie-
. N CKHX (CeMUuHap- Bcero vacos
/o JieJa AUCIATUTHHBI HBIX 3aHATHHA HBIX 3aHSATHA o
CKHUX) 3aHATHI
I. IT cemectp
®usuyeckue OcHOBBI | 16 5 8 3 8 3 32 11
MEXaHUKH
2. | OCHOBBI MOJEKYJISAP-
HOW (DM3WKHU U TEPMO- 16 5 8 3 8 3 32 11
JTUHAMHKH.
Bcero: 32 10 16 6 16 6 64 22
3. III cemectp
DIEeKTPUYECTBO u| 17 10 8 6 9 6 34 22
MarHeTU3M.
4. | KoneGaHus 1 BOJHBI 17 8 9 8 8 8 34 24
Bcero: 34 17 17 17 17 17 68 51
5. IV cemectp
Ontuka. KBanTOBas
MPHUPOJIA  W3ITYUYCHHUS.
(hM3MKH aTOMOB U MO-
JICKYJI. DNeMEHTHI
(huzuku ATOMHOTO
A7Ipa ¥ JIEMEHTAPHBIX




| YACTHIL

HNTOI'O: 98 49 49 49 49 49 196 147
5.2. JleKuMOHHBIE 3aHATHUS
Tabnuma 4
Yacer nexku- | Yacel npaktu- | Yacel n1abopa-
Ne | HanmenoBanue paszeina QUCHUAILINHBL Bcero
OHHBIX 3aHS- | YECKHUX 3aHS- | TOPHBIX 3aHS-
/T 0 CEMECTpam o . . 4acoB
TUH TUH TN
1. IT cemectp
Pu3nyecKkue OCHOBbI MEXaHUKH 16 8 8 32
2. | OCHOBBI MOJIEKYISIPHOW (GUBUKUA U 16 ] ] 32
TEPMOJIMHAMHKH.
3. III cemectp
DIEKTPUYECTBO U MarHETU3M. 17 9 8 34
Konebanus 1 BOTHBI 17 8 9 34
S. IV cemectp
Ontuka. KBaHTOBas mpupona u3iy-
YeHUs. DJIEMEHTHI KBAHTOBOUW (PU3UKH 39 16 16 64
aTOMOB U MOJIEKYJ. DIEMEHThI (pu3u-
KM aTOMHOTO siipa U 3JIEMEHTapHBIX
YaCTHUI]
Bcero uacop/3a4eTHbIC €TUHUIIBI 98/2.9 49/1.42 49/1.42 196/5.8
5.3. JlabopaTopHbIii NPAKTHKYM
Tabnuna 5
< 1
=
s B
Ne | §E 7
s 5 & HaunmeHnoBanue 1abopaTopHbIX paboT
nn | &3
ol =
Z "
1. I cemectp
1. O06paboTka pe3ynbTaToB GU3NYECKOTO IKCIIEPUMEHTA.
OmnpeneneHue yCKOpEHHsI CBOOOTHOTO MAJICHUs C TIOMOIIbI0 MaTEMAaTHYECKOTO
MasiTHUKa
Onpenenenue ko3 puimeHTa TpeHus: KaueHUs
OmnpeneneHre MOMEHTa HHEPLUH ¢ TOMOIIBIO MasiTHUKAa MakcBeria
OmnpeneneHne CKOPOCTH 3ByKa METOJIOM PE30HAHCA 3BYKOBBIX BOJH
W3ydenune 3aKkOHOB BpAIaTEILHOTO JIBUKEHUS C TOMOIIIbI0 MasTHHKa O6epoe-
Ka
OnpeneneHre TPaBUTALMOHHON MOCTOSSHHOW C MOMOIIBIO MaTeMaTHYECKOTO
MasiTHUKA
2. 2. Omnpenenenne kodhduiMeHTa BI3KOCTH BO3AyXa METOIOM KaUJUISIPOB
Omnpenenenne Kod(pQHUIMEHTAa BHYTPEHHETO TPEHHS >KUAKOCTH IO METOAY
Crokca
OmnpeneneHre OTHOUMICHUS TEIJIOEMKOCTEH BO3JyXa MPH MOCTOSIHHOM JaBlie-




HUU U 00bEME

OnpeneneHre MOJISIPHOM MacChl BO3ayXa

HccnenoBanue 3aBUCHUMOCTH O00BbeMa BO3AyXa, MPOTEKAIOIIETO Yepe3 Karlui-
JsIp, OT MapaMeTpoB Kamuiuisipa

I/I3yquHe JABVIKCHUA BO3J1yXa B KalTUJIJIAPpAX

W3ydeHue BA3KOCTH BO3IyXa

3. 3. II cemectp
W3ydenue 31eKTpou3MepUTEIbHBIX TPUOOPOB

W3ydenne paboThI 3JI€KTPOHHOTO ocuuyuiorpada

Omnpenenenne paboOTh BEIXOAA AJIEKTPOHOB U3 METaJlIa

M3ydeHue 2EeKTpUYECKUX CBOWCTB CETHETORJIETPUKOB

Onpez[eneHHe OTHOIICHHA 3apsi/ia 3JICKTPOHA K €0 MaCcCC MCTOJAOM MArHeTpoO-
Ha.

Ornpenenenue nepruoaa KojieOaHu CTPYHHI.

I/IsyquI/Ie MAar"HuTHOI'O 110Jid COJICHOMJa C IOMOIIBIO JaTYHUKa Xomnna

W3ydeHne 3aBUCUMOCTH CONPOTHUBIICHHUS IMOJIYIPOBOJHUKA OT TeMIEpaTyphl U
ONpeJIeJICHUE YHEPTUN AaKTUBALIUU

N3yueHne 3aBUCUMOCTH CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYpPBI

N3MepeHne muprHbI 3aPENIEHHON 30HbI MOJIYITPOBOJHUKA

4. 4. III cemectp

JIMH3BI 1 X TMOrpCIIHOCTU

OrnpezesieHre pacCTOsTHUS MEXY eiasiMu B onbite FOHra

Wzyuenune nntepdhepeHuu ceera

Hccnenosanue 3axkona Mairoca

Omnpenenenne GOKYCHBIX PACCTOSHHUNA TOJOKUTEIBHON U OTPHUIIATEIHLHON JTUH3
MmeTtonoM beccens

HccnenoBanue CrieKTPOB MOTJIOMIEHUS U MPOMYCKAHUS

5.4. IlpakTH4yecKue 3aHATUSA

Tabmauma 6
1 1 =
™M -4
Sg5E
=3 9o = Conep:xanue paszaena
oo H = B
Z H B
2 ceMecTp
1 DOneMeHTbl KUHeMaTuKu. JluHaMKuKa MaTepuanbHONM TOYKU U MOCTYHNATEbHOTO
JIBUKCHHS TBEPJOTO Tea.
1 Pabora u sHeprus. MexaHuka TBEpJOro Tena.
1 Tarorenue. DIeMEHTBl TEOPUM MOJIA. DJIEMEHThl MEXAHUKHU JKUIKOCTEH. Die-
MEHTHI CTICITUATBLHON (YACTHOM ) TEOPHH OTHOCUTEIHHOCTH.
2 MonekynspHO-KMHETHYECKasl TEOPHS MI€aIbHBIX Ta30B.
2 OCHOBBI TEPMOJIUHAMUKH.
2 PeasibHbI€ ra3bl, )KUAKOCTU U TBEPABIC TEJA.
3 cemecTp




OnekTpocTaTrka. [T0CTOSHHBIN 3JIEKTPUYECKHIA.

3H€KTpI/I‘IeCKH€ TOKH B MCTAJUIAX, BAKYYMC U ra3ax

MaruauTtHoe mose. 3H€KTpOMaFHI/ITHa}I HWHIAYKIUA.

MarnutHble cBoicTBa BemiecTBa. OCHOBBI Teopur MakcBemia i 3JIEKTPO-
MAarHUTHOTO

Mexaandeckue 1 OJICKTPOMArHMTHBIC KoJIcOaHHsI.

Yrpyrue BoaHbl. DJEKTPOMarHUTHHIE BOJTHBI.

4 cemectp

DNEMEHTBl TE€OMETPUYECKON M 3JCKTPOHHOUW onTHKU. MHTepdepeHuus cBera.
4 Judpakuus csera. BzaumoaelcTBue 31€KTPOMAarHUTHBIX BOJH C BELIECTBOM.
ITonsipuzanus ceera. KBaHTOBasi mpupoaa U3nydeHus

Teopus aroma Bogopoaa 1no bopy. DieMeHTbl KBAaHTOBOW MEXaHUKU. DJIEMEHThI

> COBPEMEHHOM (U3UKHU aTOMOB U MOJIEKYIL.
3aKOH paJuOaKTUBHOTO paciaja. JHEPTruM CBA3M sapa. SnepHble peakiuu.
6 Henenue sanep. Llennas peakuwus. Peaknus cunTesa. B3zaummoneictBue sie-
MEHTApHBIX YaCTHUI] M 3aKOHBI COXPaHEHUSI.
Bcero 49

6. CamocTosiTesibHAsi pad0Ta CTYJIEHTOB M0 JUCHHILIAHE

Tabmauma 7
b= o
N | g E E T
i £ 5 5 €MBI JIJI1 CAMOCTOSATENIBHOIO U3y4EHUs
Z 5

1. 1 Cwita Kak XapakTEepUCTHKA B3aUMOJIEUCTBUS TEN.

2. 4 YpaBHeHue chepuyeckor, ynpyroi 6eryuiei, CTosdeil BOJHBI.

3. 1 3aKOH COXpaHEHMsI UMITYJIbCA U OJTHOPOJIHOCTH POCTPAHCTBA

4. 1 I'mpockon

5. 1 I'paHu1Ibl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH

6. 1 PensTuBuCcTCKOE COXpaHEHUE IIMHBI U 3aMENJICHUE BPEMEHNU

7. 1 Kauyenns ten. OcoOeHHOCTH IBHKEHHUS Tella IPU IBMKCHUN KaueHUH.
8. 2 Pacnpenenenne ®epmu-/upaka

9. 2 Oco0EHHOCTH arperaTHOro COCTOSIHHS BEIIECTBA

10. 2 Da30BbIE TEPUOIBI

1. 2 OcoOEHHOCTH CTPOCHUSI M Ha3HAYEHUE KOHJICHCATOPOB

12. 3 [Tonsipuzanyst IUAJIEKTPUKOB

13. 3 MarnutHoe nosne. Ocobas popma maTepum.

14. 3 Jlna — nopa, eppo-MarHeTUKU U UX CBOMCTBA

15. 3 MakcBeI0BCKas TPAaKTOBKA SIBJICHUM 2JIEKTPOMArHUTHOW MHIYKIUH
16. 5 OCOOEHHOCTH TPOBOIUMOCTH TMOJTYITPOBOTHUKOB

17. 5 XapakTeprUCTHKA OCHOBHBIX COCTOSIHUI aTOMa BOAOPOJa

18, 5 VYpaBnenue Llpénuurepa sl CTALMOHAPHBIX M HECTALMOHAPHBIX COCTOSHUU

aToma

Jlnst oy4eHust TIyOOKUX M MPOYHBIX 3HAHUH, TBEPIBbIX HABBIKOB U YMEHHUI, HE0OXOAMMa CHCTe-
MaTH4ecKasl caMoCToATeNbHAs paboTa cTyaeHTa. [l BBINOIHEHUs! y4eOHOro IUlaHa CTYJEHT CaMOCTOs-



TEJIBHO JOJDKEH PEIIUThH OINpPEIeIEHHOE KOJTUYECTBO THIIOBBIX 33/1a4 B COOTBETCTBUU CO CBOMM BapHaH-
TOM JIOMAIITHETO 33/1aHusl. AYAUTOPHOTO BPEMEHH /ISl PEHICHHs BCEX THUIOB 33/1a4 OOBIYHO HE XBATaeT.
JUisi caMOCTOATENBHOTO PEUICHUs 3a/1au MPEX/e, YeM MPUCTYIMUTh K PEIICHUI0 33a1ad, HYy)KHO M3Y4YHUTh
(TOBTOPUTH) TEOPETHUYECKUI MaTepHal 110 TeMe 3aJadl, pa300paTh IPUMEPHI PEIICHHs 33/1a4 Ha 3Ty Te-
My.

3amuTa BBHIIOJIHEHHOTO 33JaHusl IPOBOAUTCS 100 B (popMe yCTHOTO coOeceJoBaHus ¢ MpenoaaBa-
TEJIEM IO PEIICHHBIM 3aJadaM.

Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHe ISl CAMOCTOATEIbHOI PadoThI CTYIEeHTOB.

1. Tpodpumosa, T.!. Kypc dusuku ¢ mpumepamu perienus 3agad B 2-x Tomax. Tom 2 / T.U. Tpodumosna,
A.B. ®upcos. - M.: KnoPyc, 2019. - 352 c.

2. Tpodpumona, T.W. Kypc duzuku: Yue6noe nocodue / T.M. Tpopumona. - M.: Akagemus, 2016. - 192 c.

3. Tpodpumona, T.U. Kypc ¢usuku. 3agaun u pemenus: Ydueobnoe nmocodbue / T.M. Tpodumona. - M.:
Academia, 2018. - 176 c.

4. Nernad, A.A. Kypc dusuku: YuebHoe mocobue / A.A. Jlernad. - M.: Academia, 2015. - 32 c.

7. OueHo4HbIE CpeacTBa
7.1. Bomnpochl K py0e:KHBIM aTTeCTAIUAM

Bropoii cemecTp
Bormpocs! k 1 pyOexxHOI aTTecTanuu

1.MatepuanbHas TOUKa, paglyc-BEKTOp, MyTh, BEKTOP MepEeMEIEeHUs, CKOPOCTH U YCKOPEHHUSI.

1. JIBukeHue Mo OKpyKHOCTH. BEKTOpHI yIriioBoi CKOPOCTH U YIIIOBOI'O YCKOPEHHUSI.

2. Ilepssiii 3akoH HetoToHna. MHepumanbHbIe cucTeMbl oTcuera. Macca, cuina.

3. Bropoii 3akon Hetotona. Umnyinsc tena. Tperuit 3akon Hetorona.

4. Cunsl TpeHUS. 3aKOH U3MEHEHUS U COXPAaHEHUSI UMITYJIbCa CUCTEMBI MAaTEPHAIIBHBIX TOYEK.

5. Pa0ora cHIIBI, MOIITHOCTb.

6. Kunernueckas sHeprusi [loTeHimanpHas >HEprusi. 3aKOH COXPAHEHHS IMOJHOM MEXaHUYEeCKOH
SHEPIHUH.

7. lleHTp Macc U 3aKOH €ro ABUKECHHUS.

8. MowmeHnT nHepuuu. Knnernueckast 3Heprust Bpallarolierocst TBEpAOro Tela.

9. MOMEHT CHJIBI OTHOCUTEJIBHO OCH. YpaBHEHHE JUHAMHUKH BpaAlIaTEIbHOIO JBUYKEHUS TBEPAOTO
Tena

10. TaroreHnue. DNeMEHTHI TEOPUU TOJS1. 3aKOH BCEMUPHOTO TATOTeHUs1. Criia TSHKECTH U Bec.

11. HeBecomocth. [lone TATOTEHUS W €ro HanpsHKeHHOCTh. Pabora B mone TsaroreHus. [lorennman
MIOJISI TATOTEHUSI.

12. Kocmuueckue ckopoctu. Hemnepimanbabie cucteMbl orcueta. Criibl HHEPLUUU

13. JlaBnenue B )KUIKOCTSAX M ra3ax. 3akoH [lackams.

14. 3akon Apxumena.

15. YpaBHeHUE HEPA3PBIBHOCTH

16. YpaBuenue bepnymiu.

17. Jlamunapraoe teuenue. TypOynenTHoe Teuenue. Yucno PeliHonbaca.

18. Bs3kocTs.

19. TlpeobOpazoBanus ["anumnes. MexaHM4YeCKU TPUHITUI OTHOCUTEIBHOCTH. [loCTynaThl cienuaib-
HOii Teopun otHocutensHOCTH (CTO).

20. IIpeobpazoBanms  JlopeHma

21. PensiTuBHCTCKUH 3aKOH PpeoOpa30BaHUs CKOPOCTEH.

22. PensaTUBUCTCKUN UMITYIIbC. PensiTuBrCcTCKas opma BTOporo 3akoHa HeroToHa.

23. 3aKOH B3aUMOCBSI3H MaCChl U SHEPTUH.



OO6pazern Ouera
Bapuant Nel

1. MOMEHT CHJIBI OTHOCUTEIBLHO OCH. ypaBHeHI/IG AWHAMHKHU BpallaTCIbHOI'0 ABUKCHUA TBCPAOTO TC-
Ja.

2 Jlamunapuoe Teuenue. TypOynenTHoe TedeHue. Yucio PeitHombaca.

Bormpocs ko 2 pyOexXHOM aTTecTaluu.

1. Craructuueckas puszmuka u TepMOJUHAMUKA.

2. Macca u pa3mepsl MOJIEKYII.

3. TepmonnHamuyeckue napameTpsl. MaeanbHbli ras.

4. YpaBHEHHUE COCTOSTHUS UACANTBHOTO raza. 3akoH JlanpToHa

5. OnbITHBIE ra30BbIE 3aKOHBI.

6. XaOTHUYHOCTHh MOJICKYJISIPHOTO ABHKEHUA. CpenHssi CKOPOCTh MOJIEKYII.

7. Tlonarue aGCOMIOTHOI TemmepaTypbl U OCHOBHBIE mosokeHus:t MKT.

8. 3akoH MakcBesuia 0 pacnpeieIEHHH MOJIEKYJ UACATbHOIO ra3a Mo CKOPOCTSIM.
9. Bapometpuueckas popmyia.

10. Cpennee 4nCiio CTOJKHOBEHHUH M CPEIHSS ITTMHA CBOOOIHOTO TIPpOoOera MOJIEKYII.
11. SIBnenus nepexHoca.

12. Ilpenmer tepmoauHamuku. OCHOBHBIE olpeneneHus. BHyTpeHHss 3Heprusa cucremsl. Konnue-
CTBO TEMJIOTHI.

13. IlepBoe HavyaI0 TEPMOJIUHAMUKH.
14. TertoeMkocTh raza. ®U3nUeCKUil CMBICIT YHUBEPCAIbHON Ta30BOM MOCTOSIHHOM.
15. [IpumeHeHne NepBOTro Havajia TEPMOJUHAMUKHI K U30TTPOILIECCAM.
16. Anunabarnsrii nporecc. [ToauTpornHbIi iporecc.
17. Kpyrosoii mporiecc. OOpaTuMbIe 1 HEOOPATHMBIE MTPOIIECCHI.
18. DuTponus.
19. Bropoe Hauano TepMOAMHAMUKH.
20. Iukn Kapno u ero KII] ayist maeansHoro rasa.
21.YpaBuenue Ban-nep-Baanbca.
22. U3otepmbl Ban-aep-Baanbca.
23. BHyTpeHHsIs SHEPTHS PEaIbHOTO rasa.
24. Dddext Jxoynsa-TomcoHna.
25. IloBepxHocTHOE HaTsKeHHE. CMadyrBaHUE.
26. McnapeHue u miaBjieHue
O6pa3er 6miera
Bapuant Nel
1. [TonsaTHE aGCOMIOTHOM TeMITepaTyphbl U OCHOBHBIE TTosioxkeHuss MKT.
2. Bropoe Havyasio TepMOJIMHAMUKHU

Tpertuii cemectp
Bompock! k 1 pyOexxHOM aTTecTanuu

1. Dnextpuzanus Ten. IAESKTPUUECKUN 3apsl. 3aKOH COXPaHEHHUS 3apA/a.
2. 3akoH Kynona.

3. Dnekrpuueckoe nose. HanpsyKeHHOCTh 3JEKTPUUYECKOTO TOJIS.
CunoBble TMHUA MarHUTHOTO TOJISI.

4. PaGoTa mosist mpu nepeMenieHuu 3apsa.



5. IloTenuuan, pasHOCTb IOTEHLIUAJIOB.

6. HanpskeHHOCTh Kak Tpajiu€HT NOTEHIMANa. DKBUIIOTEHIIMAIbHbBIE [IOBEPXHOCTH.
7. Ilonsipusanus JU3IEKTPUKOB. HallpsyKeHHOCTH 10JI B TUAJIEKTPUKE.

8. OnexrpoemkocTs. Konnencaropsl. [IpuMeHeHne KOH1€HCATOPOB.

9. DHeprus 371€KTPOCTATUUECKOTO TIOJIS.

10. Dnexktpuueckuii Tok. Cuna Toka. [locTOsTHHBIN TOK.

11. 3akon Oma 151 yyactka nenu. ConpoTuBIEHHE TPOBOJHUKA.

12. Tunbl coeAMHEHNS TPOBOAHUKOB.

13. Crponnue cunbl. /C. 3akon OMa Jy1si TOJHOM 1enH.

14. 3akon J[xoymns-Jlenma. Pabora Toka. MOmHOCTH TOKA.

15. DnexTponpoBoAHOCTH TBEPABIX Tel. [Ipupoaa Toka B MeTaIax.

16. MarnuTHoe nosie. Cuil0Bbl€ TMHUU MarHUTHOTO noJid. HanpskeHHOCTD.
17. 3akon buo- CaBapa-Jlannaca.

18. Cuna Amniepa. BzaumoeiicTBue napauienbHbIX TOKOB.

19. Cuna Jlopenua.

Oo6pazen 6miiera
Bapuant Nel
1. PaGoTa nomns npu nepeMerieHnu 3apsaa.
2. 3axon Oma juig ydacTtka 1enu. ConpoTUBIEHUE POBOIHUKA.

Bomnpocs! ko 2 pyOexxHOlI aTTecTanun

1.BemectBo B MarHuTHOM 1osie. [lapamarHeTuku, JuaMarHeTHKU.

2.9¢dext Xomna.

3.upkynsauus BekTopa B MarHuTHBIE TIOJIS B BaKyyMe.

4.Pabora 1o nepemMenieHnIo MPOBOIHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJIE.
5.0nexTpoMarHuTHast UHAYKIMS. MarHUTHBIN OTOK.

6.3aKOH 3JIEKTPOMarHUTHON MHIYKIMU U npaBuio JlopeHua.

7.Camonnaykuus. 9/1C- caMOUHIYKIUH.

8.MIHAYKTHBHOCTb POBOIHUKA U B3aMMHAasl UHAYKTUBHOCTb. DHEPTUsl MAarHUTHOTO T1OJISL.
9.971eKTpoOMarHuTHOE TOJIE.

10.Tox cmenienust Buxpesoe noie.

11.ITepemenHsIit TOK. JleficTByIOIIEE 3HAUEHUS HANIPSKEHUS U CUJIBI TOKA.

12. UG yKTUBHOCTh U €MKOCTD B LIEH MIEPEMEHHOIO TOKA.

13.3akon OMa 1715 1Ieny NEPEMEHHOTO TOKa.

14.T'apmoHnyeckne Konebanus 1 ux xapakrepuctuku. Juddepenunansnoe ypaBHeHHE rapMOHHYE-
CKUX KOJIeOaHUH.

15.Mexanndeckue rapmMoHudeckre Konebanus. KuHeTndeckas v moTeHIMaIbHAs SHEPTUU TaPMOHH-
YECKUX KOJICOaHUH.

16.I'apmonnyeckuii ocuuiuisitop. IlpykuHHBIM MasTHUK. OU3NMUEeCKU MasTHUK. MaremaTtndeckuil
MasiTHUK.

17.Mexanuueckue BoiaHbI. [Ipo1onpHbIE U TTONIEpEeYHbIE BOJIHBI. J[JIMHA BOJIHBI.
18.Konebarenbubiii KOHTYp. @opmyna Tomcona. CoOCTBEHHBIE KOeOaHMs.
19. CBoOoaHbBIC 1 BEIHYK/ICHHBIE KOJICOaHMs. DIEKTPHUIECKHUE aBTOKOICOaHMS.



20. Pe3oHaHC TOKOB M HANPSKEHUI.

21. XapakTepHCcTUKU KoJiebaHus Tpoliecca, Mepruol, 4acToTa, aMIIuTya, (haza KonebaHui.
22.9neKTpOMarHMTHbIE BOJIHBI. BOJIIHOBBIE ypaBHEHHE.

23. DHeprus 3IEKTPOMAarHUTHBIX BoJH. OnbIThl ['epiia.

24 Ilkana 3J€KTPOMarHUTHBIX BOJIH.

Oobpazern 6mitera
Bapuant Nel
1. DnexTpoMarHuTHOE MOJIE.

[\

. Tok cmemenns BuxpeBoe mnouie.

UYersepTslil ceMecTp.
Bomnpocs! k 1 pyOexHoii arTectaniun

3aKkOoHbI reoMeTpuYecKor onTuku. [lojIHOE OTpakeHue CBeTa.
3epkana. Tonkue nuH3bl. DOpMyna JUH3bI
®orometpusi. OCHOBHbIE (OTOMETPUUYECKUE BEIIUYUHBI U UX €IUHUIIBI.
SBnenue unteppepenun ceera. Murepdepennus B Tonkux mieHkax. Kombia HeioToHa.
Ssnenne nudpakuuu. [Ipunnumn [Mtolirenca - dpenens
Merton 30u @penens. Audpakuus Openens.
Hudpakum Opayarodepa Ha 0OTHON SN U HA TU(PAKIIMOHHON PEIICTKH.
Judpakiuust peHTTeHOBCKUX JTydei Ha KpUCTallIax.
[Tonsipuzanus ceera. [lonspuzaTopsl U aHAIU3ATOPHI.

. AHanu3 NoJasApU30BaHHOIO CBETA. BpalieHue niockocTy NoJspu3aliy.

. SIBnieHMe aucnepcun CBeTa.

. [lornomenue cBera.

. Dddext Jlommepa.

. Oddexr BaBunona - UepeHkona.

. TermioBoe U3ydeHue

. 3aKOHBI PABHOBECHOTO TEIIJIOBOTIO U3ITyYEHHUS.

. I'mnoresa I[1nanka. @opmyna [lnanka

. KBaHT n3nyuenus. DHeprus KBaHTa U3ITy4EHUS.

. ®oToanekrpuueckuii 3pdexr. 3akonsl CToNIETOBA.

. YpaBHeHHe DUHIITEHA JUId BHEIIHETro GoTodddexra.
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Ob6pazen 6uiera
Bapuant Nel
1.SIBnenne qudpakuun. [Tpunnun [toiirenca - dpenens.
2. D¢ ekt Homutepa.

Bomnpocs! ko 2 pyOexHOM aTTecTanuu

1. Macca u umnynbsc ¢potoHa. JlaBneHue cera.

2. Dddexr KomnroHa.

3. Bonna ne- bpoitis.

4. CooTHoleHUs HeolpeaeneHHocTe. BomHoBas ¢pyHKIus.
5. ¥Ypasuenue lllpenunrepa.

6. Ypasuenue lllpenunrepa ass CTallMOHAPHBIX COCTOSHUM.
7. TynaenbHbIH 3¢ deKT.



8. IloTeHMaNbHBINA AIHK.

9. JInHeWHbI! TapMOHUYECKUI OCLHUILIATOP.

10. JIBoMiCTBEHHOCTb IIPEACTABIECHUN O IpUpoAe cBeTa. KopnycKyIsspHO- BOJIHOBOM Tyaan3M.
Monens aroma Tomcona u Pesepdopna.

1 1JTuneituaTeie crieKTpbl aToMOB. CHIEKTp aTomMa BOJOPO/Ia.

12. OnbiTel @panka u ['epua.

13. MarauTHbI MOMEHT 3JEKTPOHA.

14. lpunuun ITaynu. DnexkrponHsie o0onouku. [lepuonnyeckas cucrema 3eMeHTOB MeHieneeBa.

15. CnexTpbl MHOT03JIEKTPOHHBIX aTOMOB. XapaKTePUCTUUECKNE PEHTTEHOBCKUE, CIIEKTPHI.

16. 3akon Mo3iu. Bogopononono6Hbie CIEKTPHI.

17. Ilpupona xumudeckoil cBsi3u. MonekynspHble CIEKTPBHI.

19. EcrecTBeHHas paluOaKTUBHOCTb. 3aKOH PaJJHOAKTUBHOTO pacmnaja.

20. CocraB snpa. HykinoHbI. 3aps 1 MacCOBOE YUCIIO sIipa. DHEPTUU U CBA3U SApa.

21. N3otonsl, MckyccTBEHHBIE IIpEBpalLIeHus saep.a- U B-pacnana, y-uznydenue. SnepHole peak-
LUH.

22. O6osoueyHas u KarejabHas MOICIH sapa.

23. lenenue saep. Llemnas peakius. SaepHbie peakiuu Ha TEIUIOBBIX U OBICTPHIX HEWTpoHaX. Peak-
ISl CHHTE3a, MPo0ieMa yIpaBlIsieMOTro TEPMOSIEPHOTO CHHTE3A.

24. ®ynnaMeHTaIbHbIe B3aumoiecTBrs. Knaccudukanus 3neMeHTapHbIX YaCTHII.
25. BzauMopeiicTBrE 3IeMEHTapHbBIX YaCTUIl U 3aKOHBI COXpaHEeHUsI. YaCTHUIIbl U aHTUYACTHUIIBI.
26. bapuonsl u Me30HbI. Pe3onancel Kocmuueckue myqm.

27. ®yHaaMeHTalbHbIE YaCTUIIBI. YacTUIbI-yYaCTHUKH U YaCTHUIIBI-NIEPEHOCUNKH B3aUMOIEHCTBUM.

Oobpaszern 6uiera
Bapuant Nel

1. YpaBuenue lllpenunrepa.

2. Onbitel @panka u I'epua.

7.2. Bompocsl K 3K3aMeHaM M 3a4eTy

Bomnpocsl k 3x3aMeny 2 cemectpa
1. MarepuanbHas TOUKa, paguyc-BEKTOP, IyTh, BEKTOP EPEMEILEHNUS, CKOPOCTh U YCKOpeHue. Bek-
TOPBI YTII0BOM CKOPOCTH M YIJIOBOI'O YCKOPEHUSI.
Macca, cuna. Ilepssiii 3akoH HeroToHa. HEepruanbHble CUCTEMBI OTCUETA.
Bropoii 3akon Hetotona. Umnynsc Tena. Tperuit 3akon HerotoHa.
Cunel TpeHUsl. 3aKOH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA CUCTEMbI MATEPUAIIBHBIX TOYEK.
PaGoTa cuiibl, MOIIHOCTb.
Kunernueckas sHeprud. lloreHuumanbHas sHeprus. 3aKOH COXPAHEHUs IOJHOW MEXaHWYECKOU
SHEPTHH.
LleHTp Macc ¥ 3aKOH €ro JBUKEHUS.
8. MowmeHnT nHepiuu. Kunernueckas sHeprus Bpalllarolerocsi TBEPI0ro Tela.
9. MOMEHT cuibl OTHOCUTEIBHO OCH. YPAaBHEHUE NUHAMHMKHU BpaLaTEIbHOTO JABUKEHMSI TBEPAOIO
Tena.
10. Tarorenne. D1eMEHTHI TEOPUHU 1T0JIA. 3AKOH BCEMUPHOTO TAroTeHus. Cuia TAKECTH U Bec.
11. HeBecomocTs. [lose TaroTeHus 1 ero HanpsbkeHHOCTh. PaboTa B moste Tsarotenwus. [lotenmnman
noJis Tarorenus. Kocmuueckue ckopoctu. Hemnepunansablie cuctemsl orcyeta. CHITbl HHEPLIUH
12. JlaBneHue B )KUIKOCTSIX U ra3ax.
13. 3akon Apxumena.
14. VYpaBHEeHUE HEPA3PBIBHOCTU CTPYH.
15. VYpaBuenue bepnymiu.

SNk
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17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

l.
2.

. JlamuHapHO€ TeueHue.

TypOynentnoe Teuenue. Yucno PeitHonbaca.

Bsskocts.

[IpeoOpazoBanms ["anunes. MexaHMYECKHI MPUHIIAT OTHOCUTEITHHOCTH.
[Toctynars! cnennansHoOM Teopun otHocutenpHocTh (CTO).

Crnenctus u3 npeodbpazoBanuii Jlopenia. OqHOBPEMEHHOCTh COOBITHI B pa3HBIX CHCTEMAaX OT-
cyera.

[IpeobpazoBanus JlopeHia.

CrenctBus u3 npeodbpazosanuii Jlopenna. JmuTeabHOCTh COOBITUI B pa3HBIX CUCTEMAaxX OTCUETA.
CrnenctBus u3 npeodpazoBanuii Jlopenna. JlyimHa Tea B pa3HbIX CUCTEMax OTCUETA.
PensituBucTCKUMit 3aKOH IPeoOpa30BaHUS CKOPOCTEH.

WuTepBan Mex1y COOBITUIMHU.

PenstuBucrckuit umnyssc. PensaruBuctckas ¢popma BToporo 3akona HeiotoHa.
3aKOH B3aMMOCBSI3H MAaCChl U SHEPTHH.

Cratuctuyeckas (pu3MKa U TEPMOAUHAMUKA.

Macca u pazMepbl MOJIEKYI.

TepmoanHaMuueckue napaMmeTpsl. MneanbHsli ras.

OcHoBHble nonoxeHuss MKT.

YpaBHEHHE COCTOSTHUS UCANBHOTO ra3a. 3akoH [lansToHa

OnbITHBIE Ta30BbIE 3AKOHBI.

Xa0TUYHOCTb MOJIEKYJISIPHOTO ABMKEHUsI. CpeaHsisi CKOPOCTh MOJIEKYT
OCHOBHOE ypaBHEHHE KUHETUYECKOW TEOPUHU Ta30B.

AOGcomoTHas TeMIieparypa.

3akoH MakcBeiia 0 pacipeiesIeHHH MOJIEKYJI HI€aJIbHOTO T'a3a 0 CKOPOCTSIM.
Bapomerpuueckas ¢popmyia.

Cpennee 4KCIIO CTOJIKHOBEHUN U CpeIHss AJIMHA CBOOOIHOTO Mpodera MOoIeKyJI.
SIBrenus nepeHoca.

[Ipenmer TepmouHaMuKku. OCHOBHBIE ONPEICIICHMUS.

BuytpenHss aHeprus cuctemsl. KomyecTBo TEMIOTHI.

PaboTa u KOIMYecTBO TEMIOTHI.

IIepBoe Ha4asI0 TEPMOJAUHAMHUKHU.

TermoeMkocTh raza. ®U3NUECKUN CMBICIT YHUBEPCAITHHON Ta30BOM MOCTOSHHOM.
[IpumeHneHnue nepBoro Hayajla TEpMOAMHAMUKH K M30IPOLIECCAM.

AnnabatHbIi iporiecc. [lonmuTponHbIii mporecc.

Kpyrosoii nporecc. O6paTuMblii 1 HEOOPATHUMBIH MTPOIECCHI.

DHTponus.

Bropoe Hauano TepMOAMHAMUKH.

Huxn Kapuo u ero KIIJI nnsg nneanbHOrOo rasa.

VYpasHeHnue Ban-nep-Baanbsca. 30TepMsbl peanbHOro rasa.

BHyTpeHHsIs1 25HEpTHs peaqbHOro ra3a v ero TeIIoeMKOCcTh. D dekT Jxoyns—Tomcona.
VYpasuenue /xoyns—Tomcona. McnapeHue u niaBieHUE.

OO6paszern Ouera
I'po3HeHCKHi TOCYAaPCTBEHHBIN HEPTSIHON TEXHUYECKHI YHUBEPCUTET
DK3AMEHALIMOHHBIN BUJIET Ne 1
mucnuniuHa: «Pu3zukay
Onucanue nukeHus tei. TpaekTopus, IepeMeIeHUE U IPOHACHHBIN TyTh.
YpasHeHnue Ban-nep-Baanbca 1 peanbHBIX ra30B.
3aBenyroumii kadenpoit «duznkan VYcenaxues P.P.

IIpodeccop Marues A.X.




Bompocsl k 3auery 3 cemectpa

1 .Dnextpuzanus Ten. DAeKTpUUECKUH 3apsia. 3aKOH COXpaHEHMsI 3aps/a.
2.B3amonelicTBue 3apsaa0B. 3akoH Kynona.

3.Onextpuueckoe nose. HanpspkeHHOCTB anekTpudeckoro nois. [Tpunnun cynepnozunnu. CuiioBsie Ju-
HUU MarHUTHOT'O I10JIA.

4. Teopema ["aycca aJist 3JIEKTPOCTATUYECKOTO TOJISI B BAKyyMeE.

5.Pabora mons npu nepemeniennu 3apsaa. [loreHnmnan, pa3HOCTh TOTCHIIHMAIOB.
6.HanpsikeHHOCTh KaK IpaIu€HT MOTEHIIHAJIA.

7. AM37IeKTpUKH U UX noJigspu3anus. HanpsskeHHOCTh MOl B TUAJIEKTPUKE.
8.IIpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

9.KoHzieHcaTopbl. DJIEKTPOEMKOCTh. [[puMeHeHne KOHIEHCATOPOB.

10. DHEeprus 3MeKTPOCTaTUYECKOTO MOJIS.

11.9nexrpuueckuii Tok. Cuina Toka. [locTOSTHHBIN TOK.

12.3akon OMa 151 yuactka enu. ConpoTUBIEHUE TPOBOJHUKOB.

13.Tunsl coeMHEHUsI MPOBOJHUKOB.

14.Ctponnue cuibl. /IC. 3akon Oma 11 MOJHOM LIETH.

15.3akon JIxoyns - Jlenna. Pabora Toka. MomHOCTh TOKa.
16.9nexTponpoBoAHOCTS TBEPAbIX Te. [Ipupoaa Toka B MeTasiax.
17.MarautHoe niosie. CUI0BbIE TMHUA MarHUTHOTO 1oJis. HanpsikeHHOCTD.

18.3akon buo-CaBapa-Jlamnaca.
19.B3aumopeiicteue TokoB. Cuita Amnepa.

20.Cuna JlopeHnua.

21.9¢dext Xomnna.

22 Iupkynsauus BekTopa B MarHUTHBIE TOJIS B BAaKyyMe.

23.Teopema I'aycca ais o Bekropa B.

24.PaboTa 1o nepeMenieH1Io MPOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

20.BemectBo B MarHuTHOM nojie. MarautHas [Iponnnaemocts. IlapamarsneTuku, JuamMarHeTUKH.

21.Ilpupona dpeppomaraerusma. [locTosTHHBIC MATHUTHI.

22.97eKTpOMarHuTHasg UHAYKIMA. MarHUTHBII TOTOK.

23.3aK0H JIEKTPOMarHuTHOM MHIYKIMU U ITpaBuiio JlopeHna.

24.Camounaykuus. J1C caMOMHIYKIIMH.

25 .MHIyKTUBHOCTH MPOBOJAHUKA U B3aUMHAsl HHIYKTUBHOCTh. DHEPrUsi MArHUTHOTO MOJIS.
26.9nexkTpoMarauTHOE noJie. Tok cmenienus. Buxpepoe mose.

27.1lepemenHblii TOK. JleMCTBYyIOIIEE 3HAUCHUS HANIPSIKEHUS U CHIIBI TOKA.
28 . MHyKTUBHOCTb U €MKOCTb B 1€ TIEPEMEHHOTO TOKA.
29.3akon OMa 171 ey NEPEMEHHOT0 TOKA.

30.'apmonnyeckue KojiebaHus U ux xapakrepuctuku. {uddepennmranbaoe ypaBHEHHE TApMOHUIECKUX
KoJie0aHui.

31.Mexanndeckue rapMoHruecKue koaeOanus. Kunernyeckast 1 HOTEHIMANbHAS YHEPTUU TapMOHHUYE-
CKUX KOJICOaHUIA.

32.I'apmonnueckuii ocuwsatop. [Ipyxxunueiii MagtHuk. Ousznuecknii MasTHUK. MaTtemMaTH4eCcKuil Ma-
ATHHUK.

33.Mexanudeckue BoaHbL. [IpononbHbIe U ONEpeyHble BOJIHBL. [[11MHA BOIHBI.

34.KoneGatenbHblit KOHTYp. Popmyna Tomcona. CoOCTBeHHbIE KOIEOaHMS.
35.CBoOOoaHBIC U BBIHYKICHHBIC KOJICOAHMS. DICKTPUICCKHE aBTOKOJICOAHMSI.
36.Pe3oHaHC TOKOB M HANIPSKEHUM.

37.XapakTeprCcTUKU KoJiebaHus mpoliecca, Neprol, 4acToTa, aMILNTUTYAa, ¢a3a KojaeOaHuil.



38.0neKkTpoMarHuTHbIE BOJIHBI. BOJTHOBBIE ypaBHEHHUE.
39.CBolicTBa AJIEKTPOMAarHUTHBIX BOJH. OmnbIThI [ 'epiia.
40.I1Ixana 371€KTPOMarHUTHBIX BOJIH.

OO6pazern Ouera
Bapuant Nel
1 Teopema I'aycca [uis 37€KTPOCTATUUECKOTO TIOJISl B BAKyyME.
2. IIpoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.

Bompocsl k 3x3ameny 4 cemectpa

1. 3akoHbl reomeTpudeckoi onTukM. [lonHOE OTpaskeHue cBeTa.
4. Tonkue nuH3bl. DopMyIia TUH3BIL.
5. @oromerpusi. OCHOBHBIE (POTOMETPUUECCKIE BETMIMHBI M UX €IMHHUIIBI.

6. SIBnenue uHTEpepeHIN cBeTa. BpeMeHHas 1 MpoCTpaHCTBEHHAs! KOrepeHTHOCTh. HTepdepenius B
ToHKUX IuieHkax. Konbia HeroToHa.

7. SIBnenune nudpaxuu. [puaun [Noiirerca - OpeHens

8. Meton 30n ®penens. Audpaknus Openens.

9. Mudpaknuu @paynrodepa Ha OJHON MIENH U HA TUGPAKIIMOHHON PEIICTKH.

10. lndpaknnonHas pemerka.

11. Indpakuust peHTTeHOBCKUX JIydel Ha KpucTaiuiax. Y cioBue Bynbsda — bparra.

12. IMonsapuzanus ceera. [lonspuzaTopsl U aHaIM3aTOPHL. [[BOMHOE JTydenpeaoMIeHUE.

13. AHanu3 noJaspru30BaHHOIO CBETa. BpallieHue miocKoCcTH NoJsapU3aliii.

14. SABnenne nucnepcuu ceeta. HopmanbHast 1 aHOMaIbHAs AUCTIEPCHUS.

15. AGCOMOTHO YEpHOE TEO.

16. 3akoHBI pABHOBECHOT'O TEIJIOBOTO MU3JIYyYEHHUS.

16. I'unotresa I[1nanka. @opmyna [1nanka

18. KBaHT uznydyeHus. JHEPrusi KBAHTA U3Ty4YCHUS.

19. ®orosnexrpudeckuii 3¢pdext. POTOHBI.

20. YpaBuenue DitHIITeHA 17151 BHemHEro Gotodddexra.

21. /laBnenue cBeTa ¢ KBAaHTOBOW TOYKH 3PEHUS.

22. Dddext Komnrona.

23. Bosna ne- bpoitns. CooTHOIIEHUSI HEONPEASIICHHOCTEH.

24. BosHOBas QyHKITHS.

25. Ypasuenue peaunrepa st CTalMOHAPHBIX COCTOSTHUM.

26. TynHenbHbIN 3D PEKT.

27. IloTeHIMAIbHBINA ANTHK.

28. JInHeHbI! TaApMOHUYECKHUI OCITUIUIATOP.

29. JIBOMCTBEHHOCTh PEACTABICHHI O MpUpoJie cBeTa. KopmyCKysipHO- BOJTHOBOM Jyallu3M.
30. Monens atoma Tomcona u Pezepdopaa

31. JIuneituarsie ciekTpbl aToMOB. CIIEKTp aToMa BOAOPOA.

32.MarHuTHBII MOMEHT 3JIEKTPOHA.

33. Ipunmun [Maynu. DnekTponnsie 060m0uku. [lepuoandeckas cucrema 3yeMeHTOB MeHieneena.
34. CneKkTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKNE PEHTT€HOBCKUE, CIIEKTPHI.
35. 3akon Mosznu. Bogopomonogo0HbIe CIIEKTPHI.

36. IIpupona xumMuueckoit cBsa3u. MolekynspHbie crieKTpbl. KoMOMHAIIMOHHOE paccesiHue CBETa.



37. EctecTBeHHast pailuOaKTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacraja.
38. Cocras sanpa. HykioHsl. 3apsg 1 MacCOBO€ YUCIIO sAJipa. DHEPTUU U CBA3U siApa.

39. U3otonsl, MckyccTBEHHBIE IpEBpalleHus saep. a-u B-pacnana, y-usznydenue. SInepHsle peak-
107078

40. OGosioueyHas 1 KarejlbHass MOJCIH sapa.
41. lenenue saep. llennas peakuus.
42.SnepHble peakuy Ha TEIUIOBBIX U OBICTPHIX HEHTpOHax. Peakmus cuHTesa.
43. OdyngameHTanbHbIe B3anMoaeicTBus. Kiaccudukanms 351ieMeHTapHbIX YacTHII.
44. BzauMoelCcTBUE AJIEMEHTAPHBIX YACTHUI] M 3aKOHBI COXpaHEeHHS. YaCTHUIIbI K aHTUYACTHUIIBI.
45. bapuonsl 1 Me30HbI. KocMuyeckue nyqu.
46. ®yHnaMeHTAIbHbIC YaCTULIBI. YaCTUIIBI-yYaCTHUKN U YACTULIBI-TIEPEHOCYUKHU B3aUMOICHICTBUH.
O6pa3er 6miera
['po3HEHCKUI TOCYAapCTBEHHBIN HEPTAHON TEXHUUECKUI YHUBEPCUTET
OK3AMEHAILIMOHHBIN BUJIET Ne 1
quciuminga: «Duzukay

1. Toukue nun3bl. DOpMyIIa JIUH3HI.
2. BomnoBas pyHKIusI.

3aeayromuii kadenpoit «Puznka» VYcnaxues P.P.

[Tpodeccop Marues A.X.

7.3. Tekyumuii KOHTPOJIb
Oo0pa3en KOHTPOJIBbHOM PadoOTHI
KonTtponsHas padora Nel

1. Touka IBHKETCS IO OKPYKHOCTH paguycoM R = 30 cM ¢ IOCTOSIHHBIM YIJIOBBIM YCKOpeHHeM &. Ompe-
JIeTUTh TAaHTCHIMATbHOE YCKOPEHUE (r TOUKH, €CIM U3BECTHO, UTO 32 BpeMs = 4 ¢ OHA COBEpUIMIIA TPU
060pOTa U B KOHIIE TPETHEr0 060pOTa e HOPMATHLHOE YCKOpeHne oy = 2,7 m/c?.

2. Illap Maccoii m; = 2 Kr CTaJKUBAETCS C MOKOSIIUMCS IapoM OoJibiiei Macchl U pu 3ToM TepseT 40%
KMHeTH4Yeckoi sneprun. OnpenenuTs Maccy my OOJbIIEro Iapa. YAap cuuTaTh aOCONIOTHO YHPYTHM,
MMpAMBbIM, HCHTPAJIbHbIM.

3. Kakas pabGota 4 nomkHa ObITh COBEpIIEHA NMPU MOAHATHH C 3eMJIM MaTE€pHajoB Ul MOCTPOUKU -
JUHIPUYECKOU TPyObI BEICOTOM 4 = 40 M, HapyXHBIM tuameTpoM D = 3,0 M ¥ BHYTPEHHHUM JHUAMETPOM d
= 2,0 m? [110THOCTH MaTepuana p NpUHATH paBHoit 2,8 - 10 kr/m>,

4. K KoHIIaM JIETKOH M HEpaCTsHDKUMOM HUTH, IEPEKUHYTOM uepe3 OJIOK, MOABELICHBI TPY3bl MacCaMH 1] =
0,2 kr 1 m> = 0,3 kr. Bo CKOJIbKO pa3 OTINYAIOTCS CUJIBI, IEHCTBYIONIME HA HUTh 11O 00€ CTOPOHBI OT 0J10-
Ka, ecliu Macca 010ka m = 0,4 KT, a ero och JBHKETCS BEPTHKAILHO BBEPX C YCKOpEHHEM o = 2 m/c* ?
Cunamu TpeHus ¥ MPOCKAIb3bIBAHUS HUTH 110 OJIOKY MpeHeOpeyb.

5. OnHopoaHbIi cTtepxeHb JiuuHou £ = 1,0 M u maccoit M = 0,7 Kr MOJBEIIEH HAa TOPU3OHTAIBHON OCH,
MPOXOJIAIICH Yepe3 BEpXHHUI KOHEI[ CTepKHSI. B TOUKy, OTCTOSIIYIO OT OcH Ha %3 £, aOCOTIOTHO YIPYTO
yAapseT myJsi Maccoll m = 5 Kr, JieTsmias NeprneHanuKyIsipHO cTepxkHIO U ero ocu. Ilocnme ygapa crep-
’KeHb OTKJIOHMJICS Ha Yroal o = 60°. OnpesenuTh CKOPOCTh IyIIH.

6. Bo ckonbKO pa3 cpenHss IIOTHOCTh 36MHOI'O BELIECTBA OTIMYAETCSA OT CPEIHEN MJIOTHOCTH JIYyHHOTO?
[IpunsTh, yTo panuyc R3 3emiu B 6 pa3 MEHbIIE Beca Teyna Ha 3emUle.






7.4. Onucanue mokasaresieit 1 KpUTepUeB OLCHUBAHUS KOMIIETEHIMI Ha pa3IMYHBIX 3Tanax uX (GOpMUPOBAHUS, ONMTUCAHUE IIKAJIbl OLIECHUBAHMUA.

Tabmuma 8

[Tmarupyemsie pe3yabTaThl

Kpurepun ouieHuBaHus pe3ynbTaToOB 00y4eHUs

HaunmenoBanue
OILIEHOYHOT'O
Cpe/icTBa

OCBOCHUA KOMIICTCHIIU

MeHee 41 6amtoB (HEyIOBITE-
TBOPUTENHHO)

41-60 6amroB (yIOBICTBOPH-
TEJIHHO)

61-80 OamoB
(xoporto)

81-100 6amnoB
(oTyIM4HO)

OIIK-2.CriocoOeH UCIOJb30BaTh MaTeMaTHYECKUE,

¢dusnueckue, GUINKO-XUMHUECKUE, XUMUUECKUE METOJIBI JUIS PEIICHUs 3a1a4 MpodeCCUOHATBHON AeITEILHOCTH

W3YYCHUH JIPYTUX JUCLH-
IUTMH, BBIJCIIATh KOHKPETHOE
(usnueckoe couepxaHue B
NPHUKJIAIHBIX 3a]a4ax Ipo-
(hecCHOHATIBHON  JEATEIbHO-
CTH.

HATb. OCHOBHBIE (hU3HMYe- arMEeHTapHbIC 3HAHUS €TIOJIHBIC 3HAHUS OPMHUPOBAHHBIE, HO CO- OPMHUPOBAHHBIE K3aMeH, (PPOHTaNILHBIH
3 ) H C C 2
CkMe sBIeHUsd, (yHIaMeH- JieprKallue oT/eJIbHbIE IpoOe- CHCTEMATHUYECKHE Ompoc, TEKYIIUH OIpocC,
TaJabHBIC TOHATHA M 3aKOHBI JIbI 3HAHUS SHAHMS naboparopHas pabora,
KJ1aCCMYECKOH U COBPEMEH- NPaKTHYECKUE 3a/1a4H,
HOM (U3UKH. 3a71aHus JJIsl KOHTPOJIbHOM
paboTEHL.

VMeTb: [IPUMEHSTH MONyYeH-| 1ACTHIHBIE YMEHHS Henonuele ymenus YMeHHS TONHBIE, JOIyCKa- CdopMUpoBaHHBIE

I0TCS1 HEOOJIBIIME OIIMOKH
Hble 3HaHUA MO (HU3MKE IIpH| YMEHHSL

Brnanets: COBPEMEHHOH
Hay4YHOU anmapaTypoHu.

YacTtuyHoe BJIaJICHHUE HaBBI-
KaMn

Hecucrematnueckoe
MEHEHHUE HAaBLEIKOB

pH-

B cucremaTtrueckoM mpume-
HEHUU HABBIKOB JIOITYCKAIOTCS
npoOebl

3HAHUH

YcnenrHoe ¥ CHCTEMAaTHYECKOE
MIPUMCHCHUE HAaBBIKOB




8. OcoGenHocTH peaJM3aluy IUCHUIIMHBI 1151 HHBAJIWIO0B H JIUIL €
OrpaHUYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI.

Jljig ocyliecTBIEHUS MPOIEeayp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTe-
cTauuu Oo0y4aroIuxcs co3AaHbl (POHABI OLEHOYHBIX CPECTB, aAANTUPOBAHHBIC JUIsI MHBAIHUJIOB U
JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS M MTO3BOJISIFOIINE OLIEHUThH JOCTHKEHUE UMU 3a-
IUIAaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeNbHOM MporpamMMme pe3ylbTaToB OOy4YeHHsS] U ypPOBEHb
c(hOpMUPOBAHHOCTH BCEX KOMIIETCHIMH, 3asABJICHHBIX B 0Opa3oBaTelbHOW mporpamme. dopma
IPOBEICHUS TEKYILIEH aTTecTalluu I CTYIeHTOB-UHBAIUAOB YCTAaHABIMBAETCS C YUETOM WHIMBH-
JTyaJIbHBIX TICUXO(U3NUECKHX O0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MMChbMEHHO Ha KOM-
nbploTepe, B popMe TECTHpPOBaHUA U T.1.). [Ipu TecTupoBaHuM A CIabOBUAALINX CTYIACHTOB HC-
MOJIb3YIOTCS (POHIBI OLIEHOYHBIX CPEICTB C YKpyHmHEHHBbIM mpudtoM. Ha sx3ameH mpurnamiaercs
COIPOBOKIAIOIINH, KOTOPBII 00ecreuynBaeT TEXHUUYECKOE COMPOBOXKIACHUE cTyneHTy. [Ipu HeoO-
XOJIUMOCTHU CTYJIEHTY-UHBAJINAY IPEJOCTABISAETCS AOMOIHUTEIBHOE BpeMsl JIJIsl TOJrOTOBKU OTBETA
Ha 7K3aMeHe (uiau 3adere). OOyuarommecs: ¢ OrpaHHUYEeHHBIMH BO3MOXHOCTSIMH 37I0POBbsI U 00y4a-
IOLIMECS] UHBAIM/IbI 00ECIeunBaloTCs MeYaTHBIMU U 3JIEKTPOHHBIMU 0Opa30BaTEbHBIMU pecypca-
MU (TIporpamMMbl, y4eOHbIE MOCOOHS IJIsl CAaMOCTOSTeNIbHONW paboThl U T.1.) B OpMax, alanTHPO-
BaHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCTIPUATHUS HHPOPMAIUH:

1) JUIS. UHBAJIMAOB U JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBS 0 3PEHHI0:

- VIS CJenbIX: 3aJaHus JUIsl BBINOJHEHHS HAa CEMHUHApax M MPAKTUYECKUX 3aHATHUSIIX
opopmIsitoTcsl penbe@HO-ToueuHbIM IpudTOoM bpaiins win B BUIE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMIIBIOTEPA CO CIELUAIM3UPOBAHHBIM MPOTPAMMHBIM OOECIIeYeHHEM
JUIS CJIETIBIX, JTUOO 3aUUTHIBAIOTCS ACCUCTEHTOM; MHCbMEHHbIE 3a/laHusl BBIMOJHAIOTCS Ha Oymare
penbedHO-TOYeuyHbIM mmpudToM bpalias wiaM Ha KOMIBIOTEPE CO  CHEIHATU3UPOBAHHBIM
IIPOrpaMMHBIM OO€cTiedeHHEeM ISl CIENbIX JIMOO HAAMKTOBBIBAIOTCS ACCUCTEHTY; OOydYarolUMCs
JUTSL BBITIOJIHGHUS 3a/laHus TPH HEOOXOAMMOCTH TPEIOCTABISETCS KOMIUIEKT MHChMEHHBIX
MPUHAJJISKHOCTEH 1 Oymara JJig nmucbMa peibedHo-TouedHbIM HpudToM bpaiins, koMmbioTep co
CHeUHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHEM IS CIIETIBIX;

- 15 ¢JIa00BUASIIMX: O00ECIEUYNBACTCS WHIMBUAYAIHHOE PAaBHOMEPHOE OCBEIICHUE HE
meHee 300 mokc; oOydaromuMces JUIsl BBIOJIHEHUS 3a1aHUs IPU HEOOXOJMMOCTH MIPEIOCTaBIISAETCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAaKXKE HCIOJIH30BAHUE COOCTBEHHBIX YBEIMYUBAIOIIUX
YCTPOMCTB; 3a1aHUS JUIsI BHITOJIHEHUS 3aJaHUi 0(OPMIISIOTCS YBETMYEHHBIM HIPUPTOM;

2) JUISl THBAJIUOB U JIMIL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI IO CJIYXY:

- VIl TJIYXHX M ¢Ja00CabIIIAIIUX: 00SCIIeUnBACTCS HATMYKME 3BYKOYCHIIMBAIOIICH armma-
paTypsl KOJUIEKTUBHOI'O MOJIb30BaHUS, TP HEOOXOAUMOCTH 00Y4alOMKUMCs IPEIOCTABISAETCS 3BY-
KOYCHUJIMBAIOIIAs ammapaTypa WHANBUAYAIBHOTO TOJIb30BaHUS; MPEIOCTABISIOTCS YCIYTH CYpIO-
NEePEeBOIUHKA;

- IJISl CJIENOTJIYXHUX JOIMyCKAaeTCsl MPUCYTCTBHE aCCUCTEHTA, OKa3bIBAOIIETO YCIyTH TU(]IIO-
CypAOIEepEeBOTIHKA (IOMUMO TPEOOBAHUH, BBIITOHIEMBIX COOTBETCTBEHHO ISl CIIETIBIX M TITYXHX);

3) JUTSL JIAIL C TSDKEJBIMUA HApYIMIEHUSAMH PEUH, TIIYXUX, CIA0O0CIBIIIANINX JICKIIUU U Ce-
MUHApHI, MPOBOJIUMBIC B YCTHOU (popMe, MPOBOJIATCS B MUCHbMEHHON (opMe;
4) JUI. MTHBAJIMJIOB W JIMI] C OTPAaHMYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbS, MMEIOIIHX

HApYyLIECHHS ONMOPHO-ABHIaTe/JbLHOIO anmnapara:

- JUTS1 JIAI ¢ HApYIICHUSIMHA OTIOPHO-JIBUTATEIHLHOTO arapara, HapyIIeHUSIMH JIBUTATEIbHBIX
(GyHKIMI BEpXHUX KOHEUHOCTEHW MJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH: MUChbMEHHbBIC 3aJlaHUs
BBITIOJHSIOTCS Ha KOMITBIOTEpE CO CHEIHATU3HPOBAHHBIM IMPOTPAMMHBIM O00ECIIEYCHHEM WU
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBITIOJHEHHUE 33JaHUN (TECTOB, KOHTPOJIBHBIX paboT), MPOBOIUMBIE
B IIMCbMEHHOH (hopMe, IPOBOIATCS B YCTHOM (hopMe ImyTeM orpoca, Oece1bl ¢ 00yqaronMCs.



9. YueOHO-MeTOAUYeCKOEe U MH(POPMAIIMOHHOE o0ecnevyeHre JUCHMIIIIMHBI.
9.1. OcHOBHas JqUTEpaTypa.

1. Tpodpumona, T.U. Kypc ¢usuku ¢ npumepamu pemenus 3agad B 2-x Tomax. Tom 2 / T.U. Tpo-
¢bumoBa, A.B. @upcos. - M.: KnoPyc, 2019. - 352 c.

2. Tpobumosa, T.U. Kypc duzuku: Yuedbnoe nocodue / T.1. Tpodumosa. - M.: Akagemus, 2016. -
192 c.

3. Tpodumosa, T.1. Kypc dusuku. 3amaun u pemenusi: Yuebnoe nocooue / T.M. Tpodumosa. -
M.: Academia, 2018. - 176 c.

4. Jlernad, A.A. Kypc ¢usuku: Yuedbnoe nmocodue / A.A. lletmad. - M.: Academia, 2015. - 32 c.
5. Jlopenn, X.A. Kypc ¢wmsuxku. B 2 1. / X.A. Jlopenu. - M.: Jlenana, 2016. - 824 c.
6. MeTonnueckne ykazaHus (PEKOMEHJAIMK) K BBITIOJHEHUIO JTAOOPATOPHBIX paboT, K pEIICHUIO
3a1ad.

9.2. MeToanuyecKue yKa3aHus 0 OCBOeHMI0 TucHUILINHBL. ([Ipunoxenne).

10. MaTrepuaJbHO-TeXHHUYECKOe 0OecredeHue TN CIUTIIUHbI.

No HanmenoBanue cieriuann3npoBaHHBIX ayIUTOPHI U JIa0OpaTOPHit
n/n
1 AynuTopust ¢ MyIbTUMEAUUHBIM 000PYJOBAaHUEM ISl IPOBEACHUS JIEKLIMOHHBIX 3aHs-
THIA.
2 | Onucanne 1abopaTOpHBIX PaboT [Isi HATYPHOTO MCCIIEOBAHNSI. |
3 | AyIUTOpUHN C MAaKETaMH JiJIsl HATYPHOTO MCCJIEOBAHMSL. |

1 .JIeKIMOHHbBIE IEMOHCTPAIMH IO pa3jenaM Kypca pU3UKu
2.YuebHbie 1abopaTopun

Ne 0-16 «MexaHuka U MOJIEKYJISIpHAs (PU3HKa»

No 0-23 «D51eKTpruyYecTBO U MarHeTU3M»

Ne 0-13 «Ontukay



IIpuioxenne.

MCTOIII/I‘ICCKPIC YKazaHusd 10 0OCBOCHUIO IIP[CIIP[HJII/IHBI«(I)P[Z}P[K&»

1. MeToanyeckne yKa3aHus sl 00y4alIIMXCS MO IJIAHMPOBAHUIO M OPTraHU3aLlMM BpeMe-
HH, He00XOIMMOT0 /1JIsl OCBOCHHUS TUCUMILINHBI.
N3yuenne peKOMEHIyeTCs HadaTh C O3HAKOMJICHHS ¢ pabodeil MIporpamMMoil AUCIUIUIMHBI, €€
CTPYKTYpOH M coJiep:kaHueM pa3zesioB (Moynei), GOHIOM OLIEHOYHBIX CPEICTB, 03HAKOMUTHCS C
y4eOHO-METOIMUECKUM ¥ HH()OPMAITMOHHBIM 00ECTICYCHUEM JTUCITUTUTHHBI.
Hucunmmna «PU3uKa» COCTOMT M3 MOAYJEH CBA3aHHBIX MEXIY COOOI0 TeM, 00eCTIeUMBAIOIINX
nocJeI0BaTeIbHOE U3yUEeHUE MaTepraa.
OO0yuenue no aucuuruinae «OU3uKa» OCymECTBIsIETCS B CAeAyonmx Gopmax:
1.AynuTopHbIe 3aHATHS (JICKIIUU, TPAKTUYECKUE U JIAOOPATOPHBIC 3aHITHS).
2.CamocrositensHas paboTa CTyJaeHTa (MOATOTOBKA K JIEKIUSM, MPAKTUYCCKUM, JIAOOPATOPHBIM
3aHATHUAM U UHAMBHUAYaJIbHAs KOHCYJIBTAIMS C IPENOJaBaTEeIIEM).
Y4eOHbIl MaTeprall CTPYKTYpUPOBAH U M3yUEHUE NUCHUIUIMHBI TMPOU3BOAUTCS B TEMATUYECKOM
nocineaoBarenbHOCTH. KakaoMy IpakTHUECKOMY 3aHATUIO U CAMOCTOATEILHOMY U3YYEHHIO MaTe-
puaia mpeamecTByeT JICKIUs Mo JaHHOU Teme. O0yJarommecs cCaMOCTOSTENBHO TIPOBOIST MPEi-
BapUTENbHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE ydyacTue B 00Cyxkie-
HUU TEOPETHYECKHUX BOMPOCOB, paz0ope MPOOJIEMHBIX CHTYaIlMil M TOUCKOB ITYTEH UX pEIICHHS.
MHorue npobyeMsbl, H3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIN XapakTep, 4To MpeArnoiaraeT UH-
TEPAaKTUBHBIM XapakTep MPOBEIACHUS 3aHITHI HAa KOHKPETHBIX MPUMEpaXx.
Onucanue Mocaea0BaTeIbHOCTH ICUCTBUI 00yJaroIerocs:
[Ipu nzyuyenuu Kypca ciielyeT BHUMATEIbHO CIYLIAaTh U KOHCIIEKTUPOBATh MaTepuall, u3jiaraeMblii
Ha ayJAUTOPHBIX 3aHATUAX. /|1 ero mMoHMMaHusl U KaYeCTBEHHOI'O YCBOEHUS PEKOMEHyeTcs clie-
JYIOIAsl MOCJIEI0BATENBHOCTD ICUCTBUI:

1. Tlocne okoHYaHUs yU4eOHBIX 3aHATHH NI 3aKpEIUICHUsT MaTeprana MPoCMOTPETh U 00-

IyMaTh TEKCT JICKIIUH, IPOCIYIIAaHHON CEroHs, pa3o0opaTh paccMOTpeHHbIe mpumMepsl (10 — 15
MUHYT).

2. ITpu MOATOTOBKE K JIEKLIMU CIIEIYIOIIErO JHS OBTOPUTH TEKCT MPEIbIAYILEH JIEKIUH,
MOJlyMaTh O TOM, Kakasi MO>KeT ObITh ciemytomias Tema (10 - 15 munyr).

3. B Teuenue Hemenu BBIOpATh BpeMs i pabOTHI ¢ auTeparypoi B 6ubmanorexe (mo 1
qacy).

4. [Ipu MOArOTOBKE K MPAKTUYECKOMY 3aHSATHUIO MOBTOPUTH OCHOBHBIE MOHSTHS MO TEME, U3YUYHUTh
npumMepsl. Pelias KOHKpETHYIO CUTYAIHIO, - IPEJBAPUTEIHHO MOHAThH, KAKOWH TEOPETUUECKH MaTe-
pYan HY)KHO MCIOJb30BaTh. HaMeTUTh TU1aH perieHus, monpoOdoBaTh Ha €r0 OCHOBE PEIIUTh 1 - 2
npaKkTUYecKue cutyaruu (;1ad. paboThl).

2. MeTroauveckue yKazaHus 1o padore o0y4yarmmxcsi BO BpeMsi POBeAeHUs JeKIuil.
Jlexkuuu naroT oOydyarolUMCsl CHCTEMaTU3UPOBAaHHbIC 3HAHUS IO JUCLUUIUIMHE, KOHIIEHTPUPYIOT
X BHHUMAaHHUEC Ha HaH60nee CJIOKHBIX W BAXHBIX BOIIPOCAx. .HGKI_[I/II/I O6BI‘IHO H3JIararoTcs B Tpa-
JUIIMOHHOM HWJIM B MPOOJIEMHOM cTujie. J{s1 CTYJIeHTOB B OOJILLIIMHCTBE CIy4aeB B MPOOIEMHOM
CTHUIIC. HpO6JI€MHBIfI CTWJIb NO3BOJISICT CTUMYJIMPOBATH AKTHUBHYIO ITO3HABATCIILHYIO ACATCIBHOCTD
00y4aromuXcsl U UX MHTEpEC K TUCIUIUIMHE, (OPMUPOBATH TBOPUECKOE MBIIIIEHUE, TPUOEraTh K
IMPOTHUBOIMIOCTABJICHUAM U CpAaBHCHUAM, JCJIATh 0606H_IGHI/I$I, AKTUBU3HUPOBATH BHUMAHUC 06yqa10-
HIMXCS TyTeM MOCTaHOBKH MPOOIEMHBIX BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo Bpems neKIMOHHBIX 3aHATUNA PEKOMEHAYETCsl BECTH KOHCIIEKTUPOBaHHE Y4eOHOTro Marepuara,
oOpamiath BHUMaHuE Ha (OPMYIMPOBKH U KaTETOPUH, PACKPBIBAIOLINE CYTh TOIO MJIU WHOTO SB-
JICHUSI, WJIH MTPOLIECCOB, BHIBOJIBI U MPAKTUYECKUE PEKOMEHIAIINH.

KoHcnekr nekuuu mydiie mojapasaessaTh Ha MyHKTHI, COOII0Aas KPaCHYIO CTPOKY. DTOMY B 0OJIb-



IIOM CTEIICHU 6yI[yT CHOCO6CTBOBaTB BOIIPOCHI IVIaHa JICKIUHU, MIPCAJIOKCHHBIC MPCIIOAaBaTCIIsIM.
Cnenyer oOpaiiath BHUMaHHE Ha aKLEHTHI, BHIBOABI, KOTOPHIEC JI€JaeT MperoaaBareib, oTMeuas
HaH60nee BAKHBIC MOMCHTHI B JICKIITMOHHOM MAaTCpHUAJIC 3aMCUAHUAMU
«BAXKHO», «XOPOIIO 3alIOMHUTH» U T.II. MOXHO JeTaTh 3TO U C IOMOIIBIO PA3HOI[BETHBIX MapKe-
POB WJIU py4€K, MOAYEPKUBAsI TEPMUHBI U OMPEIEIICHUS.
Lenecoobpa3zno pa3paboTaTb COOCTBEHHYIO CHUCTEMY COKpalleHHUH, aOOpeBHATyp M CHUMBOJIOB.
Opnako npu AanpHelIIed paboTe ¢ KOHCTIEKTOM CHMBOJIBI JIYUIE 3aMEHUTh OOBIYHBIMU CIIOBAaMU
JUIs1 OBICTPOTO 3PUTEIBHOTO BOCIIPUSATHS TEKCTA.
Pabotas HaJg KOHCIIEKTOM JIEKIMI, HEOOXOAUMO HCIIOJIb30BaTh HE TOJIBKO OCHOBHYIO JINTEPATYPY,
HO U Ty JMUTEpaATypy, KOTOPYIO JNOIOJHUTEIBHO PEKOMEHI0BAJ MpernojaBaTenb. IMEHHO Takas
cepbe3Hasi, KpoIoTJIMBas paboTa ¢ JIEKIMOHHBIM MaTepraioM MO3BOJIHUT IIIyOOKO OBIAAETh TEOpe-
TUYCCKHUM MATCpUATIOM.
TemaTtuka neknuii 1aercs B padoueit mporpaMme TUCIUIUTHHBI.
3. Meroauveckue yKazaHusi 00y4alIHUMCS M0 MOATOTOBKE K MPAKTUYECKUM/CEMHUHAPCKUM
3aHATHAM.
Ha MPAKTUYCCKUX 3aAHATUAX MMPUBCTCTBYCTCA AKTHUBHOC Y4aCTUC B O6cy)K,Z[eHI/II/I KOHKPCTHBIX CH-
Tyalui, ClIoCOOHOCTh Ha OCHOBE MOJIYYCHHBIX 3HAHMHN HaXOAUTh HambOosee 3P deKTUBHBIE pere-
HUS ITOCTAaBJICHHBIX HpOGHCM, YMCTb HaAXOOUTh MOJIE3HBIN HOHOHHHTCHBHBIﬁMaTepHaH 10 TEMAaTu-
K€ 3aHATUH.
CryneHTy peKOMEHyeTCsl CIeAyIoLIasi cXeMa IMOATOTOBKY K MPAKTUYECKOMY 3aHATHUIO:

1. O3HakOMJICHHE C TUIAHOM IPAKTHYECKOTO 3aHSITHSI, KOTOPBIA OTpa)kaeT COJCpIKaHUE

MPEIJI0KEHHON TEMBI;
2. I[IpopaboTaTh KOHCIIEKT JICKIIHIA,
3. I[IpounTarh OCHOBHYIO M JONOJHUTEIBHYIO JINTEPATYPY.

B nporiecce moAroToBKM K MPaKTUYECKUM 3aHATUSAM, HEOOXOIMMO 00paTUTh 0COOOEBHUMAaHUE Ha
CaMOCTOSITENIbHOE U3YyYeHHE PEKOMEHA0BaHHOU nuTeparypsl. [Ipyu Bcell MOIHOTE KOHCIIEKTUPOBa-
HUS JICKIIMY B HEM HEBO3MOXKHO M3JI0KHTH BeCh MaTepuai U3-3a JUMUTA ayTUTOPHBIX yacoB. [1o-
3TOMY CaMOCTOsITEIbHAsT paboTa ¢ yuyeOHWKaMH, YY4EOHBIMH MOCOOHMSMHU, HAyYHOH, CIPABOYHOMN
JUTEpaTypoid, MaTepualaMi NepUOIUUecKuX u3nanuil u MHTepHera siBisiercss Haubosee ¢ dex-
TUBHBIM METOAOM IOJY4EHUs AONOJHUTEIbHBIX 3HAHUM, MO3BOJISAET 3HAYUTEIBHO AaKTUBU3UPO-
BaTh MPOIIECC OBJIAICHUS HHPOpPMAIUEH, crtocoOCcTBYeT O6ojee TTy00KOMY YCBOSHUIO H3y4aeMOro
Mmarepuana, GOpMHUPYET y CTYIEHTOB OTHOIIEHHE K KOHKPETHOH mpoOsieme. Bce HOBbIE MOHATHS
[0 M3y4aeMoil TeMe He0OX0AUMO BBIYUYUTh HAaU3yCTh M BHECTU B TJIOCCAPHIA, KOTOPBIN 11€7€c000-
pa3HO BECTH C CAMOT'0 Hayajla U3y4eHHUs Kypca;

4. OTBEeTUTH HA BOITPOCHI IJTaHA TPAKTUYCCKOI'O 3aHATHA

5. BEIMOJHUTE TOMAITHEE 3aJaHueE;
6. [IpopaboTarts 3a1aun;
7. Ilpu 3aTpyaHeHusx chopMyIUPOBATh BOMPOCHI K MPEMOIaBATEINO.

Pe3ynbrar Takoi paboOThI JOMKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYAEHTAa CBOOOJIHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCH MPAKTUKyMa, BBICTYNAaTh U Y4aCTBOBATh B KOJUICKTUBHOM OOCYXIECHUHU
BOIIPOCOB M3Y4a€MOU TEMBI, IPABWJIBHO BBINOJIHATH MPAKTUYECKUE 3aJaHUSI W WHBIC 3a/I1aHUS, KO-
TOpBIE NAIOTCS B (POH/IE€ OLIEHOYHBIX CPECTB TUCIMUILIIMHEI.

4. MeroauyecKkue YKa3aHUA 00y4aOMIUMCS M0 OPraHU3alMH CAMOCTOATEILHON padoThl.
[lenbp opraHu3anuu CamMOCTOATENbHONW pabOTHI MO AUCHMILIUHE «(pHU3UKa» - 3TO yriyOlieHue u
pacumpeHue 3HaHUK B 00J1aCTH TEXHUUYECKUX CHEeNHaIbHOCTEH; (JOpMUPOBaHHE HABBIKA U MHTE-



peca K CaMOCTOATENIbHOM TO3HABATEIbHOM IESITENbHOCTH.
CamocTtosaTenbHas paboTa o0ydaromMxcsl SIBISETCS BaXHEHIIMM BUIOM OCBOEHHS COJEp>KaHUs
JUCLUTUIMHBL, TIOATOTOBKU K MPAKTUYECKUM 3aHATHAM M K KOHTPOJIbHOI padore. Croza xe OTHO-
CSATCS U CAMOCTOSITENIbHOE YIIIyOJIEeHHOE M3Y4YeHHE TeM AUCUMIUIMHBL. CamocrosiTelbHas paboTta
IpEeCTaBIsieT COOO0M MOCTOSHHO IEHCTBYIONIYIO CUCTEMY, OCHOBY 00pa3oBaTeIbHOIO Mpolecca 1
HOCHUT HCCJIeI0BATENIbCKHUI XapaKTep, YTO MOCIYXUT B OyAyIleM OCHOBaHUEM JJIsi HAITMCAHUS BbI-
MYCKHOM KBaJM(UKAITMOHHON PabOTHI, MPAKTUUYECKOTO MPHUMEHEHUS MMOJTyYCHHBIX 3HAHUH.
Opranuzanus camMoCTOSITeNbHOM paboThl 00y4aroOUIMXCs OPUEHTHPYETCS Ha aKTHBHBIE METOMbI
OBJIA/ICHUS 3HAaHUSIMH, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexol OT MOTOYHOTO K UHAMBUIY-
ANMU3UPOBAHHOMY 00YUYEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOKHOCTEH JTMYHOCTH.
[IpaBunbHast opraHu3alys CaMOCTOATENbHBIX YU€OHBIX 3aHATHH, UX CHCTEMAaTUYHOCTb, L1€IeC000-
pa3Hoe MJIaHUPOBaHKE PabOUero BpeMEeHH MO3BOJISET CTYACHTaM Pa3BUBATh YMEHHS U HABBIKU B
YCBOEHHH U CHCTEMaTH3allMH pUOoOpeTaeMbIX 3HaHU, o0ecreunBaTh BHICOKHI YPOBEHb yCIIEBa-
€MOCTH B NIepHUoj 00yUYeHUs, MOJTYUUTh HaBBIKU MOBBILIEHUS MPOGECCHOHATLHOTO YPOBHSI.
[TonroroBka K MpakTHYECKOMY 3aHATHIO BKIIOYAET, KpOME MPOPAOOTKHU KOHCIIEKTA U MPE3ECHTALUN
JICKIUH, TIOUCK JTUTEpaTyphl (IO PEKOMEHJOBAHHBIM CIIHUCKAaM M CaMOCTOSTENbHO), MOATOTOBKY
3aroTOBOK ISl BBICTYIUIGHUH 110 BOIIPOCAM, BBIHOCUMBIM JJIs1 0OCYKICHHUS 1O KOHKPETHON TeMe.
Takue 3aroToBKM MOTYT BKJIIOYaTh LIUTAThl, ()AaKThl, COMOCTABICHHUE PA3IUUYHBIX MO3HUIMM, COO-
cTBeHHbIe MbIciaH. Eciu mpobiema 3aMHTEpecoBaja 00Yy4arolerocs,OH MOXKET MOJTOTOBUTH pe-
depar 1 BBICTYNHUTH C HUM Ha NMpaKTU4YecKoM 3aHATUH. [IpakTudeckoe3aHsTue - 3To, MPExX/e BCe-
ro, IUCKYCCHsI, 00CYXI€HIEe KOHKPETHON CUTYalluH, TO €CTh MPEanoaracT yMeHlne BHUMATEIbHO
CIIyLIaTh YJICHOB MAJIOW TPYIIBI U MOJEPATOPa, a TAKXKE CTapaThCs BbICKA3aTh CBOE MHEHHUE, BbI-
CKa3bIBaTh COOCTBEHHbIE MJCH M MPEUIOKEHUS, YTOUHATh U 33JaBaTh BOIPOCH! KOJUIETaM IO 00-
CYKJIEHHUIO.
[Ipu moaroToBke K KOHTPOJIBHOU paboTe 00ydaroUIMiics JOKEH IMOBTOPATH MPOMIEHHBIN MaTe-
pYan; B CTPOTOM COOTBETCTBHH C y4€OHOW MPOrpaMMOM, UCIIONB3Ysl KOHCIIEKT JICKIIUWA U JIUTEpa-
TypY, PEKOMEHIOBaHHYIO TpenoaaBareneM. [Ipu HeoOX0AMMOCTH MOKHO 00OPAaTUTHCS 32 KOHCYJIb-
TalMend 1 METOJIMYECKON MOMOIIBIO K TPENOAaBaTeIo.
CamocrosTenbHas paboTa peaan3yercs:

— HEIOCPEICTBEHHO B IPOLECCE ayIUTOPHBIX 3aHATUM - HA JICKLIUX, IPAKTUYECKUX 3a-

HATHSX;

— B KOHTAaKT€ ¢ MperojaBaTelieM BHE PAMOK PACIIMCAHUS - HA KOHCYIIBTAIUAX 110 y4ueo-
HBIM BOIIPOCaM, B X0JI€ TBOPUYECKUX KOHTAKTOB, IIPH JIMKBUAIIMU 3a/I0J>KEHHOCTEN, TP BBIMOJI-
HEHUU WHJIMBUAYATbHBIX 3aIaHUH U T.1I.

— B O6ubnMOTEKE, TOMA, HA Kadeape MPH BHIIOIHEHUH 00YJaIOIMMCs YUeOHbIX U IpakK-
TUYECKUX 3a]1a4.

Buaest CPC u kpuTepuun onieHoK
(o 6amnpHO-petituaroBol cucreMe [ THTY, CPC ounenuBaercs B 15 6amnoB)
1. KonrtponbHas pabora

2. VYwyactue B MEpPOIPUATHIX

Tembl UIsI CaMOCTOSTENHFHOW PabOTHI MPOMKCAHbl B pabodeld mporpaMme ITUCHHUIUIAHBL. D¢ dek-
TUBHBIM CPEJICTBOM OCYIIECTBJICHHS OOYJAIOIIMMCS CAMOCTOSITENIBHON pPaOOTHI SIBISIETCS DJICK-
TpOHHAsI HHPOPMAITMOHHO-00pa30BaTEIbHAS Cpela YHUBEPCUTETA, KOTOpasi 00eCIeunBaeT TOCTYI
K Y4eOHBIM TJIaHAM, pa0OYMM MpOrpaMMaM TUCHUIUTMH (MOJyJIel), MPAaKTHK, K U3JIaHUSM DIICeK-
TPOHHBIX OMOJIMOTEYHBIX CUCTEM.



5. MeToan4yeckne peKOMEHIAIMHU M0 OPraHU3alMH U NIPOBEIEHUI0 JIA00PATOPHbIX 3aHATHIA.

JlaGopaTopHoe 3aHATHE -3TO OCHOBHOW BHJ yUEOHBIX 3aHSATHH, HAINPaBJICHHBIM HAa DKCIIEPUMEH-
TaJIbHOE TOJTBEPKICHUE TEOPETHUECKUX MOJIOKEHHUH. B mporecce 1abopaTopHOro 3aHATHS CTY-
JICHTHI BBITIOJHSIOT OJHY WJIM HECKOJBKO JIA0OpaTOPHBIX padoT (3aaHMii) 0T PYKOBOACTBOM IIpe-
M0JIaBaTeNsl B COOTBETCTBUH C M3y4aeMbIM COJEp)KaHUEM ydeOHOro MaTepuasa. BeIoTHEHHE CTy-
JIEHTaMH JJa0OpaTOPHBIX PabOT HaMpaBJIeHO Ha: 0000IIEHNE, CHCTEMAaTH3aIUI0, YIITYOJICHHE Teope-
TUYECKUX 3HAHUU 0 KOHKPETHBIM TeMaM y4eOHOW NUCHUIUIMHBI; (OPMUPOBAHUE YMEHUHN MpUMe-
HATH TOJy4YEHHbIE 3HAHUS B MPAKTUUYECKOU NEATENbHOCTH; Pa3BUTHE aHAIUTUYECKUX, TPOEKTHUPO-
BOYHBIX, KOHCTPYKTUBHBIX YMEHHI; BHIPAOOTKY CaMOCTOSITEILHOCTH, OTBETCTBEHHOCTH U TBOpYE-
CKOM MHUIMATHUBBL. Y4eOHas TUCIUIUIMHA, IO KOTOPOH IJIaHUPYETCs MpoBeneHue 1abopaToOpHbIX
3aHITHIA U UX 00BEMBI, OTIPEIENIAIOTCS padoYnM yueOHBIM TJIAHOM MO crienuanbHocTh. [Ipu mpoBse-
JICHUH JIaDOpaTOPHBIX 3aHATUHN ydeOHas rpymna MOKET ASTUTHCS Ha MOATPYIIB YUCIECHHOCTHIO HE
MeHee 8 4YeloBeK, a B Cllydyae WHIWBUIYaTbHOW MMOATOTOBKH HE MEHEE 2 YeTIOBEK.

[enbto 1a0OPATOPHBIX 3aHATUHN SIBISIETCS SKCIIEPUMEHTAIIbHOE TMOATBEPKACHUE W TPOBEpPKa Cy-
HIECTBYIOIINX TEOPETHUECKUX MOJIOKECHHM, MO3TOMY MPEHUMYIICCTBEHHOE 3HAYCHWE OHH HMEIOT
IpU W3YYEHUU JUCUUIUIMH 00IenpodeccnoHalbHOTO U ClIeHHaIbHOro HUKIOB. OCHOBHBIMH IIe-
AsSMU 1a00paTOPHBIX 3aHATHHA SBISIIOTCS: YCTAHOBJICHHE W TIOJATBEPXKICHHE 3aKOHOMEPHOCTEH;
npoBepka (hopMyIl, METOJAUK pacyeTa; yCTaHOBJIEHUE CBOMCTB, MX KaYECTBEHHBIX M KOJIHWYECTBEH-
HBIX XapaKTEePUCTUK; O3HAKOMIICHUE C METOJMKAMH MPOBEJCHUS SKCIIEPUMEHTOB; HAOII0ICHUE 32
pPa3BUTHEM SIBJICHUH, IPOLIECCOB U JIP.

CTyneHTHI TONB3YIOTCS METOJUYECKHUMH yKa3aHUSMH, B KOTOPBIX yKa3aHBL: Iedb pPabOThI,
MOSICHEHUsI (TEOpHUsS,, OCHOBHBIE XapaKTEPUCTUKH), 000pyIOBaHUe, anmnaparypa, MaTepuaibl U UX
XapaKTePUCTUKH, TOPSIOK BBIOJHEHUS PabOThI, TaOMUILI, BEIBOABI (0€3 (OopMyITUpPOBOK), KOH-
TPOJIbHBIE BOIPOCHI, yueOHasi U clieuanbHas JuTeparypa. Pe3yabTaTsl BhINOIHEHUsS J1abopaTop-
HOro 3aaaHusi (paboTel) OHOPMIISIOTCSA CTYACHTAaMH B BHJE OTYETA.
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