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ABSTRACT

Bachelor’s degree in 18.03.01 Chemical Technology.

Study profile : for all profile

Course title: Physics

Basic part of Block 1, 11 credits

Instructor: Vladimir S. Pechnikov, prof.

At the beginning of the course a student should be able to:

for successful study of the discipline students should:

— know the basic laws of physics and mathematics at the school level
program.

Learning outcomes:

— the ability and willingness to use the basic laws of natural sciences in
professional activities (GPC -1);

— to use knowledge of the modern physical picture of the world, space-time
patterns, the structure of matter for understanding the world around us and natural
phenomena (GPC-2);

— the ability to plan and carry out physical and chemical experiments, process
their results and evaluate errors, put forward hypotheses and set boundaries of their
application, apply methods of mathematical analysis and modeling, theoretical and
experimental research (PC-19);

— use the knowledge of basic physical theories to solve emerging physical
problems, independent acquisition of physical knowledge, to understand the
principles of operation of devices and devices, including those beyond the
competence of a specific direction (PC-22).

Course description: the aim of the discipline is to teach students the physical
foundations of mechanics, physics, mechanical vibrations and waves, molecular
physics and thermodynamics, electricity and magnetism, optics, elements of
guantum physics.

Main course literature:

1. Trofimova, T.l. Kurs fiziki : uchebnoye posobiye dlya inzhenerno-
tekhnicheskikh spetsial'nostey. 7-ye, 8-ye izdaniya/ T.I. Trofimova. — M. : Vysshaya
shkola, 2008. — 558 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:275566&theme=FEFU

2. Kikoin, 1.K., Molekulyarnaya fizika : posobiye dlya vuzov. / I.K. Kikoin,
A.K. Kikoin. - SPb.: Lan’, 2008. — 480 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281584&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:275566&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281584&theme=FEFU

3. Savel'yev, I.V. Kurs obshchey fiziki : ch 3 : uchebnoye posobiye dlya
vuzov. Molekulyarnaya fizika i termodinamika. / 1.V. Savel'yev. — M.: AST, Astren’,
2007. — 208 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:295537 &theme=FEFU

4. Savel'yev 1.V. Kurs obshchey fiziki: T.4.Sbornik voprosov i zadach po
obshchey fizike: uchebnoye posobiye/ 1.V. Savel'yev; pod obshch.red. V.l
Savel'yeva. — M.: KNORUS, 2009. — 375 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:295613&theme=FEFU

5. Frish, S.E. Kurs obshchey fiziki [Elektronnyy resurs]: Uchebnik. V 3-kh tt.
T.3. Optika. Atomnaya fizika. / S. E. Frish, A. V. Timofeyeva - SPb.: Lan', 2009. -
648 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281578&theme=FEFU

6. Savel'yev, I.V. Kurs obshchey fiziki. Mekhanika: V 5-i tt. Tom 1./ 1. V.
Savel'yev — Spb.: Lan’, 2011. — 352 s.

EBS «Elanbook.comy:

http://e.lanbook.com/view/book/704/

7. Aleshkevich, V.A. Kurs obshchey fiziki. Mekhanika. [Elektronnyy resurs]
/ L.G. Dedenko, V.A. Karavayev — M.: Fizmatlit, 2011. — 469 s.

EK NB DVFU:

http://e.lanbook.com/view/book/2384/

8. Varava, A. N. Obshchaya fizika: uchebnoye posobiye dlya vuzov.
[Elektronnyy resurs] / A.N. Varava, M.K. Gubkin, D.A. lvanov i dr.; pod red. V.M.
Belokopytova. - M.: Izdatel'skiy dom MEI, 2010. - 506 s.

EBS «Konsul'tant studentax:

http://www.studentlibrary.ru/book/MPE150.html

9. Tyurin, YU.l. Molekulyarnaya fizika i termodinamika. [Elektronnyy
resurs] / YU. I. Tyurin, I.P. Chernov, YU. YU. Kryuchkov - SPb.: Lan’, 2008 — 288
S.

EBS «Elanbook.comy:

http://e.lanbook.com/books/element.php?pll_cid=52&pll id=393

10. Savel'yev L.V. Kurs obshchey fiziki. V 5-i tt. Tom 3. Molekulyarnaya
fizika i termodinamika [Elektronnyy resurs]. / I. V. Savel'yev — SPb.: Lan', 2011. —
224 s.

EBS «Elanbook.comy:

http://e.lanbook.com/view/book/706/



http://lib.dvfu.ru:8080/lib/item?id=chamo:295537&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:295613&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281578&theme=FEFU
http://e.lanbook.com/view/book/704/
http://e.lanbook.com/view/book/2384/
http://www.studentlibrary.ru/book/MPEI50.html
http://e.lanbook.com/books/element.php?pl1_cid=52&pl1_id=393
http://e.lanbook.com/view/book/706/

11.  Savel'yev I.V. Kurs obshchey fiziki. V 5-i tt. Tom 2. Elektrichestvo i
magnetizm [Elektronnyy resurs]. / 1. V. Savel'yev — SPb.: Lan', 2011. — 352 s.

EBS «Elanbook.com»:

http://e.lanbook.com/view/book/705/

12.  Savel'yev I.V. Kurs obshchey fiziki. V 5-i tt. Tom 4. Volny. Optika.
[Elektronnyy resurs] / I. V. Savel'yev — SPb.: Lan', 2011. — 256 s.

EBS «Elanbook.com»:

http://e.lanbook.com/view/book/707/

Form of final knowledge control: exams (theoretical course), credit (lab
work)
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AHHOTALIMSA

PaGouas nporpamma aucturuinHbl «Pu3nKay pazpadoTaHa s CTYyICHTOB | -
2 kypcoB HampasieHuss mnoarotoBku 18.03.01 «Xumuueckass TEXHOJOTHUA»,
npopmwmn  «TexHoNorHsT XUMHUYECKHMX W HEPTEXMMHUYECCKUX IPOU3BOJICTB» B
cootBeTcTBHM ¢ TpeboBanusimMu OC BO JIBDY no nanHOMy HanpaBiE€HUIO.

HNucnumnvaa b.1.6.3.4 «®uszuka» OTHOCUTCS K pasielly NUCHUIUIMH 0a30BOM

4acTH y4eOHOrO IJIaHa.

OOmrast TPyIOEMKOCTh JIHUCHHUILIMHBI COCTaBiisieT 11 3a4eTHBIX ©IUHHUII,
(396 yac.). YueOHBIM IUTAHOM PEIYyCMOTPEHBI JIeKIIMOHHBIC 3aHsaTHs (70 yac.), B
TOM 4YHCJIE C HCIOJb30BAaHUEM METOJIOB akKTUBHOTO oOydenums (16 wac.),
npaktuueckue 3aHatus (34 wac.) u jabGopartopHble paboTel (52 4ac.),
caMmocrosiTenbHas padbora (240 yac.), u3 Hux (72 yac). OTBEJICHBI Ha MOJTOTOBKY K
sKk3ameny). Jlucrumumaa peanusyetcs Bo 1 u 2 cemectpax | kypca.

®dusnka (GopMuUpyeT y CTYACHTOB IPEJACTABIICHHE O HEH Kak O Hayke,
ONMHMpAIONIECHCS HE TOJBKO Ha TEOPETHYECKHE IIO3HAHWS, HO W Ha
HKCIIEPUMEHTAIbHYIO 0a3y, UMEIOIICH MPAKTHUECKOE MPHIOKEHUE B PA3ITUUIHBIX
00J1aCTAX 4YEIIOBEUECKOW JCATEIBHOCTH, CIOCOOCTBYIONICH  (QopMHpOBaHUIO Y
OyaylmUX CHIEHHAIMCTOB HAyYHOro MHUpPOBO33peHUs. Kypc ¢usuku BKIrOYaeT
CJIeIyIOIINE pa3/iesbl: (U3NUYeCKUEe OCHOBBI MEXaHUKH; (U3MKa KOJIeOAaHUM U BOJIH;
MOJIEKYyJIsipHasT (QuU3MKa W TEpMOAMHAMUKA; OJJIEKTPUUYECTBO M MAarHETHU3M;
kBaHTOBas (usmuka. M3ydaembie B kypce «Dusnka» pasienbl HEOOXOTUMBI IS
YCIICIIHOTO YCBOCHUS CHEIUATbHBIX KYPCOB, LTSI CTaHOBJICHUS
€CTECTBEHHOHAYyYHOTO o0Opa3oBaHus. CTyIeHThI, HU3ydYaronme Kypc (QUu3ukw,
JOJIKHBI MMETh OTPEJICICHHYI0 MAaTEMaTHYECKYIO TIOJITOTOBKY.

Heab aucnumianHabl: QyHIaMeHTaIbHAS TTOATOTOBKA 110 pu3HMKe, Kak 6a3a 1
M3YYCHHSI CIICIUATBHBIX JTUCIUIUINH, CIOCOOCTBYIOIIAsi TOTOBHOCTH BBIMTYCKHUKOB
K 9KCIIEPUMEHTAIBHO-UCCIIEI0BATENbCKON ICSITEIbHOCTH; (POPMUPOBAHUE HABBHIKOB
MCIIOJIb30BAaHUSI OCHOBHBIX 3aKOHOB ()M3WUKU B PEIICHUH 3a/a4, CBA3aHHBIX C
mpoecCHOHaNBHON JeATEeNBHOCTHIO; (POPMUPOBAHUE Y CTYACHTOB YCTOHYHBOTO
(¢u3MUecKoro MHUPOBO33PEHUS, YMEHHE aHaIU3UPOBATh M HAXOAUTh METOJbI
pereHus GU3NIecKux mpooIeM, BOSHUKAIOIINUX B 00JIACTH XUMHH.

3agauyu AMCHMIIMHBI:

— CO3/IaHHE€ OCHOB TEOPETUYECKON TIOJNTOTOBKM B 00JacTu (HU3HKH,
MO3BOJISIIONIEH OPUEHTUPOBATHCS B TOTOKE HAYYHOW M TEXHUYECKON MH(POpMAIIHH;

— (QopMUpOBaHHNE HAYYHOTO MBIIIICHUS;

— YCBOEHHE OCHOBHBIX (DM3MYECKUX 3aKOHOB KJIIACCHUECKOW U COBPEMEHHOM
bu3uKu, METOIOB (PU3UUECKOTO MCCIICIOBAHUS;



- BBIpa6OTKa HadaJIbHBIX HABBIKOB IIPOBCACHHUS  OSKCIICPHUMCHTAJIbHBIX

UCCJIEI0BAHUI C MPUMEHEHHEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHI U

OLICHKH MOTPEIIHOCTH U3MEPEHUM;

— ¢dopmupoBaHue Npo(ecCuOHATHLHOTO OTHOIICHHS K MPOBEICHUI0 HAYYHO-

MCCJIEeI0BATEIbCKUX U MPUKIATHBIX padoT, pa3BUTHE TBOPUYECKOW MHUIIMATUBBI U

CaMOCTOATCJIBbHOCTH MBIIITJICHUA.

I[JISI YCIICITHOI'O N3YUYCHUS TUCHUTIIIMHBL «Duszuka» y 06yqa}01u1/1xc;1 JOJIDKHBI

ObITH C(HOPMHUPOBAHBI 3HAHUSA U YMEHUS B PAMKaX IIKOJbHON POrPAMMBI.

[Inanupyemble pe3ynbTaThl OOy4YEHHUS IO JaHHOW IUCIUIUIMHE (3HAHUS,

YMCHUA, BJ'IaI[eHI/ISI), COOTHCCCHHBLIC C IUIAHUPYCMBIMU PE3YJIbTaTaAMHU OCBOCHHA

o0pa3oBaTeIbHON MPOrPaAMMBI, XapaKTEPU3YIOT ATarbl (POPMUPOBAHUS CIIETYIOITUX

KOMIIETCHIUI (obmenpodeccuoHaabHbIe KOMIIETEHIUU (97IEMEHTHI

KOMIIETCHITHH)):

Koa u popmyauposka

Jdranbl GopMHUPOBAHUSA KOMIIETEHIUH

T'OTOBHOCTBIO HCIIOJIB30BAaTh
3HaHHA O COBpCMCHHOﬁ

KOMIICTCHIIUH

OIIK-1 3Haer OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
CIIOCOOHOCTBIO U JUCLHUILINH

TOTOBHOCTBIO MCIIOJIL30BaTh YmMmeer HCITIOJI30BaTh OCHOBHEIE 3aKOHBI
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMILINH B
€CTECTBEHHOHAYYHBIX poheCCHOHATBHOU JIEATETLHOCTH

AUCIUIUINH B Bmageer CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIL30BaTh
npodheccCHoHaTbHOM OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JIeITeTLHOCTH JHUCITUTLUINH

OIIK-2 3HaeT OCHOBHBEIE 3aKOHBI bu3ukn, METOIbI

MAaT€MaTU4YCCKOIO aHajlin3a, TCOPETUUYCCKOI0 U
OKCIICPUMCHTAJIbHOI'O UCCIICOOBAaHM.

T'paHUIbI UX IPUMCHCHUA,
IMPUMCHATH MCTO/IbI

¢bu3nyeckoil KapTUHE MUDA, Ymeer OPUMEHATh (U3NYECKHE 3aKOHBl U METOJbl
IIPOCTPAHCTBEHHO- MaTeMaTHYeCKOT0 aHajlu3a B MPO(eCCHOHAIBHON
BPEMEHHBIX JeSITeIbHOCTH
3aKOHOMEPHOCTSX, CTPOCHUM | Brianeet CIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI
BelleCcTBa AJIs IOHUMAHUS €CTECTBEHHOHAYYHBIX JUCLMILINH B
OKpYXKAroIlero Mupa u npodeccuoHanbHON  AESITETbHOCTH, MPUMEHSET
SIBICHUH IPUPO b METO/IbI MaTEeMaTHYECKOTO aHaim3a "
MO/IeIMPOBAHMS, TEOPETUYECKOTO u
9KCIEPUMEHTAIBHOTO UCCIIEJOBAHUS
I1K-19 3Haer IpaHULbl TPUMEHEHUs TUIOTE3, HPUMEHSThH
CIOCOOHOCTBIO TIAHUPOBATh METO/IbI MaTEeMaTH4eCcKOro aHanmza u
U TIPOBOJUTH (PU3NYECKUE U MOJEIUPOBaHUS, TEOPETUYECKOTO u
XMUMHUYECKHUE DKCIIEPUMEHTHI, 9KCIEPUMEHTAIBHOTO UCCIIEI0BAHUS
IIPOBOJIUTH 00pabOTKY MX Ymeer IUIAHUPOBaTh ¥  NPOBOJUTH  (HU3MYECKUE U
pE3yJIBTAaTOB U OLIEHUBATh XMMHYECKHE JKCIIEPUMEHTHI, IIPOBOJIUTH
MOTPELTHOCTH, BBIIBUTaTh 00paboTKy WX pe3ylbTaTOB U  OLEHHUBATh
TUIIOTE3bl ¥ YCTaHABIINBATh HOTPEIHOCTH, BBIJIBUT'aTh TUIIOTE3bI "

YCTaHABJIMBATb T'paHULbI Hux MNPUMCHCHUA,
MNPUMCHATH MCTOABI MATCMATUYCCKOT'O aHAJIM3a U




MaTeMaTHYECKOI0 aHaJIu3a U MOJETTUPOBaHUS, TEOPETUYECKOTO u
MOJIEIIMPOBAHUS, HKCIEPUMEHTAIbHOIO UCCIIEI0OBAHUS
TEOPETUYECKOI0 U Bnageer HaBbIKAMU  ITUIAHUPOBAaHUSA  (DUBWYECKUX U
9KCIEPUMEHTAIBHOIO XUMUYECKUX  OKCIIEPUMEHTOB, OOpabOTKH U
HCCIIEI0OBAaHUS OIICHKHU HOI'PELIHOCTH, MeTOoIaMu
MaTEMaTHYECKOr0 aHalu3a M MOJEIMPOBAHUSA,
TEOPETUYECKOTIO U 9KCIIEPUMEHTAIBHOTO
UCCJIEIOBaHUS
[1K-22 3Haer OCHOBHBIC (M3WYCCKUE TEOPHH I PEIICHUs
FOTOBHOCTbHIO MCIIOJIb30BATh BO3HUKAIOIMKX (PU3MUYECKHX 3a/1a4
3HaHHSI OCHOBHBIX YmMmeer WCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKHX
(bu3NYeCKuX TeOpU Iist TEOPUN AJIS PELICHUS] BOSHUKAIOMINX (PU3NYECKUX
peuIeHus BOSHUKAOIINX 3a/1a4, CaMOCTOSATEIbHO PHOOpeTaTh GU3NUECKUX
¢buznueckux 3anad, 3HaHWH, Ui TIOHUMaHHWS TPUHIMIIOB pPabOTHI
CaMOCTOSITEIIBHOTO npuOOpPOB U YCTPONCTB
npuoOpeTeHus PU3NIECKUX Bnageer HaBbIKAMHU  HCIIOJIb30BaThb 3HAHHUS OCHOBHBIX
3HAHUM, JJ11 TOHUMAaHUs (GU3NIECKUX TEOPHH UIS pEIIeHUs] BOZHUKAIOIIIX
MIPUHIIATIOB PAaOOTHI bu3nIecKux 3ajad, CaMOCTOSITEIBHOTO
IpUOOPOB U YCTPOMICTB, B TOM npuoOpereHust  QU3WYECKUX  3HAHWMA, Ui

YHCJIC BBIXOAAIINUX 3a
npeacibl KOMIIETCHTHOCTH
KOHKPCTHOT'O HAITPAaBJICHUA

NOHMMAaHMSI TPUHIUIOB pPabOTHl HPHOOPOB U
YCTPOICTB, B TOM YHUCJIE€ BBIXOSIINX 3a MPEIeIb
KOMITETEHTHOCTH KOHKPETHOT'O HANPaBJICHUS

I[J'I}I (1)OpMI/IpOBaHI/I}I BBIIICYKA3aHHBIX KOMHGT@HHI/Iﬁ B paMKaX OHUCHUILIMHBI

«Duzuka» MNPpUMCHAIOTCA CICAYIOIMUC MCETOAbI AKTHBHOTIO / HHTCPAKTUBHOI'O

O6yT{€HI/IfI: JIGKIII/I}I-6€C€,II3; JICKOUA-TIPE3CHTALIUA.




|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKON YACTH KYPCA
(JIeknuu 70 gac.)

Pa3znen 1. Mexanuka (16 uac.)

Tema 1. KunemaTuka marepuaibHoi Touku (1 gac.)

Kunematnueckoe omnucanue BuxeHUs. [loHATHS MaTepuanbHON TOYKH,
TpaekTopuu. CrocoObl 3aaHusl MOJOKEHHUSI TOUYKU U €€ JIBUKEHUS B JEKapTOBOM
cucreMe orcueta. llepememenune. [lyte. CBsA3p mepemenieHrs ¢ NpUpPALICHUEM
panunyc — BekTopa. CKOPOCTh U YCKOPEHHE MPHU MOCTYMATEILHOM U BpaIlaTEIbHOM
NBKEHUAX. CBA3b MEXKAY JMHEWHBIMU U YIJIOBBIMM KHHEMAaTHUUYECKUMU
xapakTepuctukaMu. OCHOBHas 3a/1aua KHHEMATUKHU.

Tema 2. [InunHaMuKa MaTepUATBHON TOYKH. 3AKOH COXPAHEHHUS UMITYJIbCA
(2 gac.)

Humepaxmuenasn gpopma: nexyuna-oeceoa; 1eKyus-npe3eHmayus.

B3aumopeiictBus u cunbl. Macca kKak Mepa HWHEPTHOCTH W TpaBUTALIHMU.
Nmnynse. 3akonbl HbtoTOHA. 3aMKHYTBIE U HE3AMKHYThIE MEXaHUUYECKHUE CUCTEMBI.
Cucrtema MaTepuajgbHBIX TOYEK, €€ HUMIIYJIbC. 3aKOH COXpPAaHCHUS HUMIYJIbCa
CHUCTEMbl MaTE€pUAIIbHBIX TOYEK. J[[BHKEHUE TeJl MePEeMEHHONW MACChl. Y paBHECHHUE
Memepckoro. @opmyiia [{uomkoBckoro.

Tema 3. Jueprusi, padoTa, MOIIHOCTh. 3AKOH COXPAHEHUSI MEXAHUYECKOM
Heprum (2 gyac.)

PaGota. Oueprus, MomHocts. [loTeHImManbHas U KUHETHYECKask SHEPTHUU.
[loTeHunanbHble (KOHCEpPBAaTHBHBbIE) CuJbl. [loTeHUManbHas HHEPrUs CHII
ynpyroctd. CBsi3b MEXJy MOTEHIIMAIbHONW CUJIOW U MOTEHUUAIBHOW SHEPIHUeil.
3aKOH COXpPAaHEHHMs YIHEPTUH B MEXAHUKE. YTIPYTUe U HEYIIPYTHUE CTOJIKHOBEHHUS.

Tema 4. BpamarteabHoe JIBHKEHHE CHCTEMbl MATEPHAJBHBIX TOYeK
(2 yac.)

Humepaxmuenan gpopma: nexyus-oeceoa; 1eKyus-npe3eHmayus.

MoOMEHT uMIyJibCa MaTepUAIBHOM TOYKH M CUCTEMbI MATEPUAJIBHBIX TOYEK
OTHOCUTEJIBHO TOJIIOCAa U OCH. MOMEHT CHJIBI MaTE€pPUaJIbHOW TOYKH U CUCTEMBI
MAaTEPUAIBHBIX TOYEK OTHOCUTEIBHO MOJIKOCA U OCU. YPAaBHEHHE MOMEHTOB IS
CHUCTEMBI MaTE€pPUATIbHBIX TOYEK OTHOCUTEIBHO TOUKH (ITOJI0CA). 3aKOH COXPaHEHUS
MOMEHTAa HMIIYJIbCa MEXaHUYECKOM CHUCTEMbl OTHOCHUTENBbHO montoca. CBs3b
MOMEHTA UMIYJIbCA C YIIIOBOM CKOPOCTBIO.

Tema 5. Inunamuka adcoJIIOTHO TBEPAOIo Tejia (2 yac.)

[lonsitTue abcomtoTHO TBepaoro tena. llocTymarenbHoe W BpallaTelbHOE
INBWKEeHHUsT TBepaoro Tena. Llentp wmacc. OCHOBHOW 3aKOH —JAMHAMUKHU
BpalIaTEIbHOIO JIBUKEHUS TBEPAOrO0 Tejla OTHOCUTENBbHO OcCU. (YpaBHEHHE
MOMEHTOB). MOMEHT MHEpPUUU MaTepHAIbHOM TOYKM U MEXAHUYECKOU CHUCTEMBbI



OTHOCUTEJIBHO TOYKHA M OcH. KuHeTrnueckas SHeprusi JBHKEHUS TBEPJOro Tena.
Teopema I'ronireHnca-lllTerinepa. BblunciieHHE MOMEHTOB HHEPLUU CTEPIKHA,
HWIAHAPA.

Tema 6. Koneoanus. 'apmonnyeckue kosedanus (2 yac.)

Kunematuueckoe ypaBHEHHE FapMOHUYECKHUX KoyieOaHuil. AMIuinTyna, dasa,
HavajdbHOM (a3a, yacToTa W IUKIMYECKas YacTtoTa KojebaHuil. CKOpPOCTS,
YCKOPEHUE W CHWJIbl MPU TaPMOHMYECKHUX KojeOaHusx. 3akoH HerooToHa st
rapMoHuYeckux Kkojebanuil. JuddepeHuuanbHoe ypaBHEHHE TapMOHHYECKHX
KojeOaHui, ero pemeHue. DHEprus rapMOHMYECKUX Kosiebanui. ['paduueckas
3aBUCUMOCTh KHHETHYECKOM, MOTEHIIMATLHOW U MOJIHOW SHEPTUl TapPMOHUYECKUX
KosieO0aHUl OT BpEMEHH.

Tema 7. 3aryxarouue kosedanus (2 yac.)

HNuddepennmansHoe ypaBHEHHE 3aTyXarIIUX KoJeOaHUN U €ro perieHue.
JlekpeMeHT, JorapuMUIeCKuil AEKPEeMEHT U K03 DUITUEHT 3aTyXaHUs KOJIeOaHUH.
Nx duzmdeckuii CMBICT U € IMHUIBI H3MEPCHHUS.

Tema 8. Boiny:k/1eHHbIe KoJeOanus (1 yac)

Bropoit 3akon HeroToHa 111 BRIHYXKJICHHBIX KOJeOaHWUN. Y CTaHOBUBIIHECS
BBIHYXKJICHHBIC KosieOanus. [(uddepenimansuoe ypaBHEHUE U €0 PEIICHHUE IS
YCTAaHOBHBIIMXCS BBIHY)KJICHHBIX KOJI€OAHUW I Ciydas, €CIM BBIHYKIAroIias
CWJIa U3MEHSIeTCSl 10 TapMOHUYECKOMY 3aKoHy. Awmmiutyna u  ¢asa
YCTAaHOBMBIIMXCS BBIHYXACHHBIX KojeOaHuil. Pesonanc. Pe3onancHas dyacrtora.
I'paduxu amrmuutyaHoW W (a30BOM PE30HAHCHBIX KPHUBBIX JUISI Pa3IUYHBIX
3HaueHU’ KorhPUIeHTa 3aTyXaHus.

Tema 9. Mexannueckue BOJIHbI. HTepdepeHIUsT MeXaHHUYECKHX BOJIH
(2 yac.)

Humepaxmuenasn ghopma: nexyus-oeceoa; 1eKyus-npe3eHmayus.

OcHOBHBIE TTOHATHS: BOJIHOBOE T0JI€, (DPOHT BOJHBI, BOJIHOBAs MTOBEPXHOCTH,
OpOJIOJIbHBIE W ToNepeuHble BOJNHBL. CBA3b MPOJOJBHBIX U MOMEPEYHBIX
MEXaHUYECKUX BOJIH, U UX CKOPOCTEN PACIpPOCTPAHEHUS C YIPYTUMHU CBOWCTBAMU
cpennl. Ilnockue u cdepuyeckre BOJHBI. YpPaBHCHHE TapMOHHUYECKOW BOJIHBI.
JlnHa BOJTHBI, €€ CBSI3b C IEPHOIOM (4aCTOTOM) U CKOpocThIo. [ToHsiTHE ha3oBoi
IPYIIIOBOM CKOPOCTH

BOJIHBL. BoiiHOBOoe ypaBHeHUE. 3BYKOBbIE BOJIHBI. KoOrepeHTHbIE BOJIHBI.
Paznocth xoma. MaTepdepenins MexaHW4eCKUX BOJH. Y CIOBUS mMax. U min. IpH
uaTepdepernrn. CTosiare BOJTHBI.

Paznen II. Moaekyasipaas ¢pusuka u tepmoanHamuka (18 gac.)

Tema 1. MoJieky/JIspHO-KHHeTHYeCKasi Teopus (4 yac.)



OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Mogensb
uaeanpbHoro rasa. OCHOBHOE ypaBHEHHE KHHETHMYECKOM TeOpuM ras3oB. OIbIT
[IITepHa. MakcBeIIOBCKOE paclpeleIEHUE MOJIEKYJI I'a3a 10 CKOPOCTSM.

Bbapometpuueckas ¢popmyna. Pacnpenenenue bonbimana.

Tema 2. Makpockonnieckoe onucaHne noBeaeHus razos (4 yac.)

Cocrosinue BemiectBa. IlapameTpsl cuctembl. YpaBHeHne Menaeneena-
Kianeitpona. TennoeMKkoCTh UAEANbHOTO ra3a. TemnoeMKOCTh NPU MOCTOSIHHOM
o0beMe, MpU NMOCTOSSHHOM JaBJiCHUHU. YpaBHEHHs aauadarthl, moauTponsl. Pabora
rasa Ipy pasjauyHbIX npoueccax. Ban-nep-BaanbcoBCKUM ra3. BHyTpeHHsIsA dHeprus
peanpHOrO rasa.

Tema 3. dusnveckasi KuHeTuka (4 Jac.)

Buyrtpennee tpenue, 1uddy3us, TEMIonpoBOAHOCTD

Tema 4. IlepBoe Ha4YaJ10 TEPMOANHAMUKH (2 4Yac.)

Buyrtpennsist sneprusi. Teruiora u pabota. [lepBblil 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHne mnepBOro Havaja TEPMOJAMHAMUKM K ONHCAHUIO IPOLIECCOB
UJEaIbHOTO ra3a

Tema 5. Bropoe Hauyaio TepMoguHAMUKH (2 yac.)

Ob6patumbie U HeoOpatumbie nporecchl. [{uknel. [ukn Kapuo wu ero k.m.n.
[lonsitue 006 o»HTponuu. ['paHulbBl NPUMEHUMOCTH BTOpPOr0  Hauaja
TEPMOJANHAMUKH.

Tema 6. /Kuakoe u Kpuctajuindeckoe cocTosinue (2 4ac.)

Crtpoenue TBepabix Ten. Kpucraminueckue u amopdubie Tena. TennoeMKocTh
TBepAbIX Tel. I[lnaBneHue, BO3roHKa. AHM30Tponus KpucramioB. CrpoeHue
KHUJKOCTEH, TOBEPXHOCTHOE HATSKEHUE. [[aBieHne o N30rHyTOM MOBEPXHOCTHIO.
®opmyia Jlannaca.

Paznea II1. DaexkTpudyecTBo M MarueTusMm (24 4vac.)

Tema 1. DiexkTpuueckoe nmoJie B Bakyyme (6 4ac.)

Onekrtpocrarnueckoe mnojne. 3akoH Kynona. Hanpsbkennocts. IloTok
HaMPsHKEHHOCTH AJeKTpudeckoro nmosst. Teopema [Maycca u ee mpumenenue. Pabora
JJIEKTPUYECKOr0 IOoJsl IpU nepemenieHuu 3apsaa. Lupkymanus Bekropa
HanpspkeHHOCTH. TloTeHnman u pa3HoOCTh nmoTeHuuanoB. CBsA3b MEXIY BEKTOPOM
HaIIPSDKEHHOCTH WM MOTEHIMAIOM. ECTeCTBEHHBIE AIEKTPUYECKUE TOJIA.

Tema 2. IIpoBOOHMKHM M JAMIIEKTPUKH B JJIEKTPUYECKOM IOJ€
(6 uac.)

Pacnpenenenne 3apsaa0B Ha MpoBOAHUKE. [I[pOBOAHUK B JIIEKTPUYECKOM I1OJIE.
OnextpoeMKkocThb. KoHieHCaTOPbI. DHEPrUs ANEKTPUUECKOro Mos. Ju3nexkTpuku B
ANEKTPUYECKOM I0oJIe. MexaHu3Mbl Moaspu3anuu. BekTop nonspusanuu, BEKTOP
ANEKTPUYECKOTO CMELIEHUS. Jusnexkpuyeckas IIPOHUIIAEMOCTb u
BOCIIPUUMYHBOCTD. CETHETOANEKTPUKH.



Tema 3. IlocTossHHBII 3JIeKTPUYECKHA TOK (4 4ac.)

Cwiia 1 IoTHOCTH TOKa. 3akoH Oma Uil yyacTKa LENU. DJIEKTPOABHKYILAs
cuna. 3akoH OMa 1151 HEOAHOPOIHOTO y4acTKa LIenu U JJisl moyiHou nenwu. [IpaBuna
Kupxroga. 3akon Ixoyns-Jlenua. [Ipupoaa 3nekTpruueckoro Toka B MeTaiax u
MOJYIPOBOJHUKAX.

MarnutHoe nosie. B3ammopnerictBue TOKOB. 3akoH Ammnepa. Uuaykuusa u
HaIpsKEHHOCTh MarHuTHOro mnouss. 3akoH buo-Casapa-Jlammaca. Lupkyssiius
BEKTOpAa MAarHUTHOM HMHAYKUWH. J[eliCTBME€ MAarHMTHOIO MOJISI HA MPOBOIAHUK C
tokoM. Cuina JlopeHnia.

Tema 4. DiiekTpoMarauTHass MHAYKIuA (8 yac.)

3akon @apanesa-Jlenna. Camounaykuusi. UHIyKTUBHOCTh KOHTYpa. DHEPrus
KOHTYpa ¢ TOKOM. B3anMHast uHIyKus

Marnetusm BeniectBa. HamarnnunBaHue BeiiecTBa. Mojaenb MOJEKYJISIPHBIX
TOKOB. Bekrop HamarHmumBanusi. OOIIMI BUJ TEOPEMbI O IUPKYISAIUUA TIPU
HaJW4YMU BEIIECTBA [JIi TOCTOSSHHOTO MAarHUTHOTO nojs. MarnuTtHas
IIPOHMUIIAEMOCTh M BOCIHPUUMYMBOCTH BemecTB. Kraccudukamnuss MarHUTHBIX
MarepuanoB. MarautHoe nosie 3emiu. [lonsipHbie cCUsHUS.

DJIEKTPOMAarHuTHOE Moje. B3auMoCBsA3b 3IEKTPUYECKOTO U MArHUTHOTO
nosiei. OCHOBHBIE TNOJIOKEHUsI Teopun MakcBemna. YpaBHeHue Makcsena.
DNEeKTpOMAarHUTHBIE BOJIHBI U UX CBOMCTBA. PacpocTpaHeHne 3JI€KTpOMAarHUTHBIX
BOJIH. MI3yueHne 3JIeKTPOMarHuTHBIX MOJIeH 3eMIn IJi1 PEUIEHUsI TEOPETUYECKUX
U IPaKTUYECKUX 3a/lad HayK O 3eMiie.

Pa3nen IV. OnTuka (12 yac.)

Tema 1. I'eomeTpuyeckasi onTuka (2 4ac.)

OcCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTUKH. LIeHTpUpOBaHHBIE ONTUYECKUE
cucteMbl. KapauHabHbIE TOYKK U TWIOCKOCTH cucteM. [Ipupona cera. [IpuHiumn
['roirenca.

Tema 2. UnTepdepenunsi cBera (2 yac.)

Humepaxmuenan popma: nekyusn-oeceoa; neKyus-npe3eHmayusi.

Korepeatnocts. CrnocoObl MONMy4YeHUSI KOTEPEHTHBIX HCTOYHHKOB CBETA.
NuTepdepeHnuss B TOHKUX IUIACTUHKAaX. [1oOCKI paBHOM TONIMHBI U PaBHOTO
HaknoHa. Konbnia Herorona.

Tema 3. Indpaxuus cera (3 yac.)

[Tpunamun [olirernca-Openens. Meron 308 Openens. Audpakuus Openens
Ha KPYIJIOM OTBEPCTHUU M KPYyTJoMm dKkpane. Jludpakius cBeTa Ha OJHON IIEIH.
Hudpakunonnas pemetka. Judpakmnuonnsiii ciextp. JAudpakius peHTTeHOBCKUX
Jy4ed B KpUCTAJLJIAX.

Tema 4. Iloasipu3auus cBeTa, B3aUMOAECHCTBHE CBeTa € BeleCTBOM
(3 uac.)



EcrecTBeHHBIN M NOJIAPU30BaHHBIN CBET. 3aKkoH Mamtoca. [lonspusanus npu
OTPAXXEHUH W TpeaomMieHHH. 3akoH bproctepa. JIBOWHOE JydenperoMIICHUE.
NckyccTBeHHas anm3zorponus. Bpamenune mockocty nonspusanuu. [lornomenue
ceeta. 3akoH byrepa. JluHuu m mosocsl mornomeHus. PaccessHne cBeTa. 3aKoH
Panes. Let 3apu. 'omyOoit et Heba. KauecTBeHHBIM MeXaHU3M HOPMaJIbHOU U
AHOMAJIBHOM AUCIIEPCUM.

Tema 5. DiieMeHTBHI KBAaHTOBOI ¢u3uKu (2 yac.)

KopnyckynsipHo-BonHOBOM nyanu3m BemiectBa. CBOMCTBa BOJIH Ae bpoiins.
CooTtHouleHue HeornpeaeneHHocTel. BomHoBas QyHKIMS U €e CTaTUYECKUI CMBICI.
Vpauenue Ilpeaunrepa. Crpoenme  aroma Bogpopoaa. Ilpunuun Ilaynw.
3anoiaHeHue AJIEKTPOHHBIX 000si04eK aToMoB. CTpoeHuEe MOJEKYN, MOHSTHE O
TEOPUU XUMHYECKON CBA3U. [IOHATHE O 30HHON TEOpUU TBEPABIX TEJ, METAJIbI,
TUAJIEKTPUKHU U TIOJTYITPOBOIHUKH.

II. CTPYKTYPA U COJEP KAHUE TPAKTUYECKOM YACTH KYPCA
IIpakTuyeckue 3ansitus (34 yac.)

1 cemecTp

3anstue 1. MexaHuka MaTepHaJbHON TOYKH, TBEpPAOr0 Teja, 3aKOHBI
coxpanenus (4 yac.)

1. MexaHuka MaTepuaIbHON TOUKHU.

2. MexaHuKka TBEpAOTo Tena.

3. 3aKOHBI COXpaHEHHUS.

3ansitue 2. Konebanus, 1BU:KeHHE JKUAKOCTH (3 yac.)

1. Buapl n1BUKEHUS KUJTKOCTH.

2. Knaccudukanms koaebaHu.

3. [TapameTpbl KOJICOAHUH.

3ansaTue 3. MojiekyJApHO-KUHEeTHYECKAsl Teopusi, SHTponud (3 yac.)

1. OcnoBHoe ypaBHeHue MKT.

2. BeiBoa ocHoBHOTrO ypaBHeHus MKT.

3. DHTponHs Kak PYHKIUS COCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI.

3anstue 4. 3aKOHBI TEPMOJAMHAMHUKM, Ta30Bble 3aKOHbI, KUAKOCTH H
TBepAble Tesaa (6 yac.)

1. 3aKOHBI TEPMOAMHAMUKH.

2."a30BBIC 3aKOHBI.

3. JKuakocTtu u TBEpIBIE TEIA.

3ansiTHe 5. JJIEKTPOCTATHKA, IOCTOSIHHBIN TOK, MarHeTusm (4 4ac.)
1. DnekTpocraTuka.



2. ICTOYHMKY U MTapaMeTpbl TOCTOSTHHOTO TOKA.

3. Marnetusm.

3ansaTHe 6. JjeKTpUUYecKHUe KoJeOaHus, 3.-M. MHAYKUMA (2 4yac.)
1. DnekTpoMarHuTHbIE KOJIEOaHHUS.

2. Dnekrpuyeckue konebanus. 3akon dapazes.

3ansitue 7. JJ1.-MarH. BOJIHbI, BOJIHOBasi oNTUKA (4 4yac.)

1. DneKTpoMarHuTHBIE BOJTHBI.

2. BonHoBas onTHKa.

3auarue 8. {udpakuus, rucnepcusi, noasipu3anus csera (4 yac.)
1. Audpakuus cBera.

2.Jlucnepus cBera.

3. [Monspu3zanus ceera.

3ansitue 9. KBanToBasi ontuka (4 yac.)

1. KBaHTOBBIE CBOICTBA CBETA.

2. TeruoBoe uznyuenue, Gorodrpdext, PoTOXUMHUIECKHE MPOIECCHI.

JlaGopaTropHblie padoTsl (36 uac.)

1 cemecTp

JlaGoparopnass pabora Nel. M3mepeHue JIMHEHHBIX PasMepoB TeJa C
NMOMOIIbI0 ITAHTEHIIUPKYJIsi 1 MUKpomeTpa (1 gac.)

JlaGopatopuass paGora Ne2. Omnpenenenue kKodI(pPuuueHTa TpPEeHUMA
kadyeHus (1 gac.)

JlabopaTopHas padora Ne3. Onpenesienne monyJiss FOHra u3 pacrsxeHus
(1 gac.)

JlabopaTopHas padora Ne4. OmnpenejieHne MOMEHTa MHEPUUH TBePAbIX
Tea (1 yac.)

JlabopaTopHas padora NeS. 3akon I'yka (1 gac.)

JlabopaTtopHass padora Ne6. JxcmepuMeHTAaIbHasi NMPOBEPKa 3aKOHA
Hbrotona (1 yac.)

JlaGopaTtopHasi padora Ne7. Masthuk Makcsesiia (1 gac.)

JlabopaTopHas padora Ne§. MaremaTnueckuii MmagsTHuk (1 4yac.)

JlaGopaTtopHasi padotra Ne9. O6oporHbiii MmasiTHUK (1 yac.)

JlabopaTtopHasi padora Nel(. Onpenesnenue ckopoctu 3Byka (1 gac.)

JlabopaTopHasi padora Nell. Beiny:xaeHHble koe0anus (1 yac.)

JlabopaTopHas paGora Nel2. 3akoHbl uaeaabHoro rasa (1 gac.)

JlaGopatopHass pab6ora Nel3. H3ydyeHne NOBEPXHOCTHOTO HATSKEHMS
MeToa0M OTpbIBa (1 4ac.)



JlabopaTopnas padora Nel4. OmpegesieHHe TEMI0eMKOCTH MeETAJJIOB
(1 gac.)

JlabopaTopHas padora NelS. Pacnpeaesenne Makcesesia (1 gyac.)

JlabopaTopHas padora Nel6. OnpenesieHue OTHOIICHHMS TEINJI0EMKOCTEH
Bo3ayxa(l gac.)

2 cemecTp

JlabopaTopuas pa6ora Nel7. Pacnpenesienne boabumana (2 uac.)

Jlaboparopuass paGora Nel8. Omnpenenenue ko3Q(puiHeHTa BAZKOCTH
Bo3ayxa (1 gac.)

JlabopaTopHas pa6ora Nel9. DiekTpocTaTudyeckoe mnoJie (2 gac.)

JlabopaTopHas pa6ora Ne2(. IlocTrossHHbI TOK (2 yac.)

JlaGopaTropHasi pabora Ne21. M3yuyeHue BOJIbTAMIIEPHOM XaPAKTEPUCTUKH
NMPOBOAHUKOB METO0M HAMMEHBIINX KBAAPATOB (2 yac.)

JlaGoparopHas paGora Ne22. HMcciienoBanue 3aBUCHMOCTH TOJHON M
M0J1e3HO0i MOIIHOCTH OT BHEIIHEr 0 CONMPOTUBJIeHHs (2 yac.)

JlaGoparopuas padora Ne23. M3yuyeHue TeMmnepaTypHOW 3aBUCHMOCTH
NPOBOJIHUKOB M NMOJYNPOBOAHUKOB (2 4ac.)

JlaGopaTropHasi padora Ne24. U3MepeHne cONPOTUBJIEHU METOIOM MOCTA
Yuncrona (2 gac.)

JlaGoparopHass paGora Ne25. U3yueHue mpoueccoB 3apsiia M paspsjaa
KOHJIeHcaTopa (2 yac.)

JlaGopaTopHasi padora Ne26. MarHuTHOe 1oJie MPSIMOro NMPOBOAHUKA C
TokoM (1 gac.)

JlabopaTopHas pa6ora Ne27. IddexT Xoiia (2 yac.)

JlabopaTopHasi pa6ora Ne28. MaruutHoe noJie cojieHouaa (2 vac.)

JlaGoparopHass pabdora Ne29. HU3yueHuwe 3J1eKTPOHHOIO OCHWLIOrpada
(2 uac.)

JlabopaTtopnass padora Ne30. 3akoHbI JIMH3 W ONTHYECKUX NPUOOPOB
(2 gac.)

JlabopaTopnas padora Ne31. /Ilucnepcusi m paspemaoiasi CiocOOHOCTD
npu3Mel (2 yac.)

JlabopaTopHas padora Ne32. 3akon MaJroca (2 yac.)

JlabopaTopHasi padora Ne33. /Iudpakuusi cBeTa Ha meau (2 gac.)

Jla6opaTopHas padora Ne34. Koabsna Herotona (2 uac.)

JlabopaTopHasi padora Ne3S. OmnpenesieHue mokasarteJisi MpPeJOMJICHUSA
KMJAKOCTH ¢ NOMOIIbI0 pedpakTomerpa (1 yac.)

Jlaboparopuast padora Ne36. 3akon bprocrepa (1 4ac.)



HI. YYHEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOMN PABOTHI OBYUAIOIUXCS

VY4eOHO-MeToqnYECKOE 00ECTIEUEHUE CAMOCTOSTENBHOM pabOThI CTYJEHTOB 110
mucuuiuinie «Pusnkay npeacTtasieHo B [Ipunoxxenuu 1 1 BKItoyaeT B ceosi:

—IJIaH-Tpa(UK BBIOJIHEHUS CAMOCTOSITENbHOU PabOThI O JUCHUIUIMHE, B TOM
Yy ciie IPUMEPHBIE HOPMBI BPEMEHHU Ha BBIIIOJIHEHUE 10 KaXXA0MY 3a/1aHUIO;

—XapaKTEepPUCTUKA 3aJlaHui JUIsl CaMOCTOSITENbHOM paboOThl CTYJEHTOB U
METOAMYECKUE PEKOMEHIALIUU 110 UX BBIIIOJIHECHUIO;

—TpeOOBaHMsI K  NPEJCTaBICHUIO U
CaMOCTOSITETIbHON PaOOTBHI;

—KPUTEPUU OIIEHKU BBITIOJIHEHHS CAMOCTOSITEIbHOM pabOThI.

OQOpMJICHUIO  PE3YJIbTATOB

IV. KOHTPOJIb JOCTUXXEHUWS IEJENA KYPCA

Ne Kontponupyemsie Kopp1 1 aTamnst OneHouHbIE CpeACTBa
n/m paznesnsl / TeMbI dbopmMupoBaHHs TeKyIIHit IPOMEXKYTOUHAS
JTUCITUTUTUHBI KOMTIICTCHITH I KOHTPOJIb aTTecTarus
1 Pazpen 1. Mexannka OIIK-2 3HAET IIpoBepka DK3aMeHalMOHH
Tema 1. Kunemarnka YCBOCHUSA bI€ BOIIPOCHI
MaTepUaIbHON TOUKH marepuana Ha | NeNe 1-10 k 2
Tema 2. Ilunamuka 1a00paTOPHBIX | CEMECTPY.
MaTepHUaIbHOU TOUKH. 3aHATUAX
3aK0H COXpaHCHUS NoNel-2.
HMMITYJIbCA CobecenoBanu
Tema 3. Dueprus, e (YO-1).
paboTa, MOIITHOCTb. TectupoBanue
3aK0H COXpaHCHUS (TTP-1)
MEXaHUYECKOMN SHEPrun yMeer IIpoBepka DK3aMeHaIoH-
Tema 4. BpamarensHoe YCBOCHMS HBIE BOIIPOCHI
IBIKEHUE CUCTEMBI Marepuasia Ha | NeNe 10-12 x 2
MaTepHUaIbHBIX TOYEK 71a00PaTOPHBIX | CEMECTPY.
Tema 5. Jlunamuka 3aHSITHIX
a0COJIFOTHO TBEPJIOTO NoNe3-6.
TEeIa CoOecenoBa-
Tema 6. Konebanwusi. e  (YO-1).
I'apmonuueckue TectupoBanue
KoJIe0aHust (TTP-1)
Tema 7.3aryxatorue BJIaJICceT [TpoBepka DK3aMeHaIOH-
KojebaHus YCBOCHHUS HbIE BOIIPOCHI
Tema 8. BeiHyX1eHHbBIE marepuana Ha | NeNe 13-15k 2
Kos1e0aHMs 71a00paTOPHBIX | CEMECTPY.
Tema 9. Mexanuueckue 3aHATUAX
BOJHBI. MHTEepdepeHus NoNe3-6.
MEXaHUYECKUX BOJH TectupoBanue
(TTP-1)
OIIK-1 3HAET IIposepka DK3aMeHaIMOH-
YCBOEHUS HbIE BOIIPOCHI




Marepuansa Ha

NoNe 15-17 k2

1a00paTOPHBIX | CEMECTPY.
3aHITHIX
NeNe7-9.
(YO-1)

yMmeeT [IpoBepka DK3aMeHaIMOH-
YCBOGHUS HBIC BOITPOCHI
marepuana Ha | NoNo 18-21 k 2
1a00paTOPHBIX | CEMECTPY.
3AHITHIX
NeNel10-11.
(YO-1)

BJIa/I€ET [TpoBepka DK3aMeHaIMoH-
YCBOGHUS HBIC BOITPOCHI
matepuana Ha | NeNe 22-24 x 2
1ab0paTOPHBIX | CEMECTPY.
3AHITHIX
NeNel2-13.
(YO-1)

IK-19 3HAeT [Tposepxka DK3aMeHaIMOH-
[K-22 YCBOCHUS HBIE€ BOIIPOCHI

Marepuania Ha | NoNo 18-23k 2
1a00paTOPHBIX | CEMECTpY.
3aHATHSAX
NeNe14-15.
(YO-1)
TectupoBanue
(TTP-1)

yMeer IIpoBepka DK3aMeHaIMOH-
YCBOCHHUS HBIE BOITPOCHI
Marepuasia Ha | NeNo 19-24 x 2
71a00PaTOPHBIX | CEMECTPY.
3aHATUAX
NeNel5-16.
(YO-1)
TectupoBanue
(TTP-1)

BJIa/IeeT [TpoBepka DK3aMeHaIOH-
YCBOCHHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 20-25k 2
71ab0PaTOPHBIX | CEMECTPY.
3aHATUAX
NeNel6-17.
(YO-1)
TectupoBanue

(TTP-1)




PA3JIEJI II.
MonexynsipHast pusznka
U TEPMOJMHAMUKA.
Tema 1. MonekynsapHo-
KMHETUYECKasi TEOPUSL.
Tema 2.
Makpockonuueckoe
ONMCAHNE NIOBE/ICHUS
ra3os.

Tema 3. dusnueckas
KMHETHKA.

Bnyrpennee Tpenue,
maddysus,
TEIIONPOBOAHOCTh
Tewma 4. IlepBoe Havasio
TEPMOIUHAMUKH.

Tema 5..BTopoe Hauano
TEPMOIUHAMUKH.

Tema 6. XKunkoe n
KpUCTAJIIIMYECKOE
COCTOSTHUE.

OIIK-2 3HAET IIpoBepka OK3aMeHallMOHH

YCBOGHUS bI€ BOTIPOCHI
marepuana Ha | NoNe 19-31 k 2
1a00PATOPHBIX | CEMECTPY
3aHITHIX
Nel8.
CobecenoBanu
e
(YO-1).

yMeer ITpoBepka DK3aMeHaIMOHH
YCBOGHUS bI€ BOTIPOCHI
matepuana Ha | NeNe 20-25 k 2
71a00paTOPHBIX | CEMECTPy
3AHITHIX
Nel9.
CobecenoBanu
e
(YO-1).

BJIJICET ITpoBepka DK3aMeHaIMOHH
YCBOGHUS BI€ BOTIPOCHI
Marepuasna Ha | NeNo 21-26 x 2
71ab0paTOPHBIX | CEMECTpPy
3aHATUAX
Ne20.
CobecenoBa-
HUE
(YO-1).

OIIK-1 3HAET IIpoBepka DK3aMeHaIMOHH

YCBOCHUS bI€ BOIIPOCHI
Marepuasia Ha | NoNe 25-28 k 2
71a00PaTOPHBIX | CEMECTpy
3aHATUAX
Ne21.
CobecenoBa-
HUE
(YO-1).

yMeeT [TpoBepka DK3aMeHaIMOHH
YCBOCHHUS bI€ BOIIPOCHI
Marepuasia Ha | NoNe 26-27 k 2
71ab0paTOPHBIX | CEMECTpy
3aHITHIX
Ne22.
Cobecenona-
HUE
(YO-1).

BIIa/IeeT [TpoBepka DK3aMeHaIMOHH
YCBOGHUS bI€ BOTIPOCHI

Marcpuraja Ha

NoNe 27-28 k 2
CEMECTPY




1ab0paTOpPHBIX
3aHATUAX
No23-24,
CobecenoBa-
HHC

(YO-1).

IK-19
[1K-22

3HacCT

IIpoBepka
YCBOCHHS
MaTepuasa Ha
1ab0paTOpPHBIX
3aHATUAX
No25.
CobecenoBa-
HHC

(YO-1).

DK3aMeHallMOHH
bI€ BOIIPOCHI
NeNe 27-29 k 2
CeMECTpy

yMeeT

IIpoBepka
YCBOCHHUS
MaTepuasa Ha
1a00pPaTOPHBIX
S3AHATUAX
No26.
CobecenoBa-
HHC

(YO-1).

DK3aMeHallMOHH
bI€ BOIIPOCHI
NeNe 28-30 k 2
ceMeCTpy

BIAZIEET

IIpoBepka
YCBOCHHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne27.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIMOHH
bI€ BOTIPOCHI
NeNe 30-31 k2
ceMecTpy

10

Paznen 3.

DIIEKTPUYECTBO U

MaracTmusm

Tema 1. DnexTpuueckoe

0JIe B BaKyyMe.

Tema 2.1IpoBoiHUKY 1

JUDJICKTPHUKH B

ANEKTPUIECKOM TIOJIC .
Tema 3. IlocTOAHHBIHI
ANEKTPUYECCKUI TOK.

Tema 4.

3J'IeKTpOMal"HI/ITHa$I

HUHAYKIOUA.

OIIK-2

3HACT

IIpoBepka
YCBOCHHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne28.
CoOecenoBa-
HUE

(YO-1).

DK3aMeHaIOHH
bI€ BOTIPOCHI
NeNe 1-3 k3
ceMecTpy

ymeeT

[TpoBepka
YCBOEHUS
MaTepuasa Ha
71a00paTOPHBIX
3aHATHUAX
Ne28.
Cobecenona-
HUe

(YO-1).

DK3aMeHaInOH-
HbIE BOIIPOCHI
NeNe 4-5k 3
ceMecTpy




BJIa/I€ET ITpoBepka DK3aMeHaINOH-
YCBOCHHUS HBIC BOITPOCHI
matepuana Ha | NeNe 6-7 x 3
1a00PATOPHBIX | CEMECTPY
3aHITHIX
No29.
Cobecenona-
HUE
(YO-1).
11 I1K-19 3HAET [IpoBepka DK3aMeHaIMOH-
yMEET YCBOCHHS HBIC BOITPOCHI
BJIAJCET marepuana Ha | NoNe 8-11 k3
71a00PaTOPHBIX | CEMECTpy
3AHITHIX
Ne30.
CobecenoBa-
HUE
(YO-1).
12 IK-19 3HAET [Tposepka DK3aMeHaIMOH-
[K-22 YCBOCHUS HBIE€ BOIIPOCHI
marepuana Ha | NeNe 12-15k 3
71ab0paTOPHBIX | CEMECTpy
3aHATHSAX
Ne30.
CobecenoBa-
HUE
(YO-1).
yMeer IIpoBepka DK3aMeHaIMOH-
YCBOCHUS HBIE BOITPOCHI
Marepuana Ha | NoNe 16-18 k 3
1a00paTOPHBIX | CEMECTPY
3aHATUAX
Ne3 1.
CobecenoBa-
HUE
(YO-1).
BJIAJIEET IIpoBepka DK3aMeHaInoH-
YCBOCHHUS HBIE BOIIPOCHI
Marepuana Ha | NoNe 19-20 k 3
71ab0paTOPHBIX | CEMECTpy
3aHATUAX
Ne3 1.
CoOecenoBa-
HUE
(YO-1).

13 Pasnen 4.0ntuka OIIK-2 3HAET [IpoBepka DK3aMeHaInOHH
Tema 1. YCBOCHHUS bI€ BOIIPOCHI
I'eomerpuueckas matepuana Ha | NeNe 20-21 x 3
OTITHKA. 1ab0PaTOPHBIX | CEMECTPY.
Tewma 2. 3aHATUAX
WnTepdepeniys ceera. Ne32.
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15

Tema 3. Audpaxuus
CBeTa.

Tema 4. Tlonspuzauus
CBETa, B3aMMOJICHCTBHEC
CBETa C BEILLECTBOM.
Tema 5. DnemeHTsI
KBaHTOBOH (pU3HKH.

CobecenoBanu
e (YO-1).
yMeer IIpoBepka DK3aMeHaIlMOHH
YCBOCHHUS BIC BOIIPOCHI
matepuana Ha | NeNe 22-23 x 3
1a00paTOPHBIX | CEMECTPY.
3aHITHIX
Ne32.
CobecenoBa-
aue (YO-1).
BJIAJICET [IpoBepka DK3aMeHaIMOHH
YCBOCHHUS BIC BOITPOCHI
matepuana Ha | NeNe 23-24 x 3
1abOpaTOPHBIX | CEMECTPY.
3AHITHIX
Ne32.
Cobecenona-
aue (YO-1).
[K-22 3HAET [Tposepxka DK3aMeHaIMOHH
YCBOCHHS BIC BOITPOCHI
marepuana Ha | NeNe 25-26 k 3
1a00paTOPHBIX | CEMECTpY.
3aHATHSAX
Ne33.
CobecenoBa-
aue (YO-1).
yMeer IIpoBepka DK3aMeHaIMOHH
YCBOCHUS bI€ BOIIPOCHI
Marepuana Ha | NoNe 26-27 k 3
1a00paTOPHBIX | CEMECTPY.
3aHATUAX
Ne33.
CobecenoBa-
aue (YO-1).
BJIAJIEET IIpoBepka DK3aMeHalOHH
YCBOCHUS bI€ BOIIPOCHI
marepuana Ha | NoNe 27-28 k 3
71a00PaTOPHBIX | CEMECTPY.
3aHATUAX
Ne34.
CoOecenoBa-
aue (YO-1).
I1K-19 3HAeT [IpoBepka DK3aMeHalMOoH-
[1K-22 YCBOCHHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 29 k 3
71ab0PaTOPHBIX | CEMECTPY.
3aHITHIX
Ne3s.
Cobecenona-
Hue (YO-1).
yMeeT [TpoBepka DK3aMeHaIOH-

YCBOCHUS

HBIC BOITPOCHI




matepuana Ha | NeNe 27-28 x 3
1a00paTOPHBIX | CEMECTPY.
3aHATUAX
Ne36.
CobecenoBa-
Hue (YO-1).

BJIQJICCT [TpoBepka DK3aMeHaINOH-
YCBOEHHUA HBIE BOIIPOCHI
marepuana Ha | NoNe 29-31 k 3
1a00paTOPHBIX | CEMECTPY.
3aHATUAX
Ne36.
CobecenoBa-
aue (YO-1).

TunoBblE KOHTPOJIBHBIE 3a1AHUS, METOJUYECKUE MAaTEPUAJIbl, ONIPEAEIISIIOLINE
poLEayphl OLIEHUBAHUS 3HAHUM, YMEHUI U HABBIKOB U (MJIM) OMbITA I€ITEbHOCTH,
a TaKKe KpUTEPUU U TOKa3aTelld, HEOOXOAUMBIC Jis OLEHKU 3HAHWUN, YMEHUH,
HABBIKOB U XapaKTepHU3yIolue 3Tanbl (OPMHUPOBAHUS KOMIIETEHIIMI B IpoIliecce
OCBOEHHUS 00pa30BaTeNIbHON MPOTrpaMMBbl, npeacTaBieHsbl B [Ipunoxenuu 2.

V. ClINCOK YYEBHOM JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOJNYECKOE OBECIIEYHEHUME JUCIHUIIJIMHbI

OcHoBHas iUTEpPaTypa
(31eKmpoHHble U neyamHvle U30aHUsL)

1. Tpopumona, T.M. Kypc ¢usukum : ydebHOE mocobue s HHKEHEPHO-
TEXHUYCCKHUX CIelnalibHOCTeH. 7-¢, 8-¢ uznanms / T.W. Tpodumosa. — M. : Beicimas
mkoJia, 2008. — 558 c.

OK Hb JIBOVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:275566&theme=FEFU

2. Kuxoun, N.K., MonexynspHas ¢pusuka : mocooue st By308. / M.K. Kukoun,
A.K. Kuxowun. - CII6.: JIaus, 2008. — 480 c.

OK Hb JIBOVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281584&theme=FEFU

3. CasenneB, U.B. Kypc obmieit pusuku. Mexanuka: B 5-u 1. Tom 1./ U. B.
CasenbeB — Ci0.: Jlans, 2011. — 352 c.

OBC «Elanbook.comy:

http://e.lanbook.com/view/book/704/

4. BapaBa, A. H. O6mas ¢pusuka: yae6HOE TOCcOOHE JJ1s1 BYy30B. [ DIIEKTPOHHBIH
pecypc] / A.H. BapaBa, M.K. I'yokun, JI.A. UBanoB u np.; moa pea. B.M.
benoxonerroBa. - M.: U3parensckuit som MOMU, 2010. - 506 c.



http://lib.dvfu.ru:8080/lib/item?id=chamo:275566&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281584&theme=FEFU
http://e.lanbook.com/view/book/704/

OBbC «KoHCYNBTaHT CTyIEHTa»:

http://www.studentlibrary.ru/book/MPEI50.html

5. Twopun, FO.W. MonekynspHas pusuka U TepMOJUHAMUKA. [DIEKTPOHHBIM
pecypc] / 1O. W. Tropun, N.I1. Yepnos, 1O. FO. Kproukos - CII6.: Jlans, 2008 — 288
C.

OBC «Elanbook.com»:

http://e.lanbook.com/books/element.php?pll_cid=52&pl1_id=393

6. CaBenbeB U.B. Kypc obmeit ¢puzuku. B 5-u 11. Tom 3. MonekynspHas
dbusuka u TepMouHamMuka [Dnektponnbii pecypce]. / Y. B. CasenbeB — CI16.: Jlanb,
2011. — 224 c.

OBC «Elanbook.com»:

http://e.lanbook.com/view/book/706/

7. CasenbeB U.B. Kypc o6uieit puzuku. B 5-u 1. Tom 2. DnekTpuyecTBO U
martetusm [Dnextponnsii pecypc]. /U. B. CaBenveB — CI10.: Jlans, 2011. — 352 c.

OBbC «Elanbook.comy:

http://e.lanbook.com/view/book/705/

8. CaBenbeB M.B. Kypc obmieit ¢pusuku. B 5-u t1. Tom 4. Bonnsl. Ontuka.

[DnexTponnslii pecypc] / W. B. CaBenbseB — CII6.: Jlans, 2011. — 256 c.
OBbC «Elanbook.comy:
http://e.lanbook.com/view/book/707/

JlonosHuTEIbHAS JIUTEPATYPA
(31eKMmpoHHble U neyamHvle U30aHUsL)

1. AnemkeBuy, B.A. Kypc oOmel ¢uszukn. MexaHuka. [DIEKTPOHHBIN
pecypc] / JL.I'. lenenko, B.A. KapaBaeB — M.: ®uzmariut, 2011. — 469 c.

OK Hb JIBOVY:

http://e.lanbook.com/view/book/2384/

2. AnemkeBud, B.A. Ontuka. — B. A. Anemxkesuu - M.: ®usmarnur, 2011.-
320 c.

OBC «Elanbook.comy:

http://e.lanbook.com/view/ book/ 2098/

3. [lmonbckuii, D.B. Atomuas gusuka. 2 tom. / D. B. nonsckuit - CIIO.:
Jlanb, 2010. — 441 c.

OK Hb JIBOYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:307393&theme=FEFU

Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKAMOHHOM CETH
«HTEepHE»


http://www.studentlibrary.ru/book/MPEI50.html
http://e.lanbook.com/books/element.php?pl1_cid=52&pl1_id=393
http://e.lanbook.com/view/book/706/
http://e.lanbook.com/view/book/705/
http://e.lanbook.com/view/book/707/
http://e.lanbook.com/view/book/2384/
http://e.lanbook.com/view/%20book/%202098/
http://lib.dvfu.ru:8080/lib/item?id=chamo:307393&theme=FEFU

1. Equnoe okHO noctyna Kk 00pa3oBaTenbHbIM pecypcaM. CallT equHOTO OKHO
J0CTyIa K 00pa3oBaTeNIbHBIM pecypcam: http://window.edu.ru

2. DnekTpoHHO-OmOnmuoTeuHass cucreMa MznatenscrBa "Jlawp". Caiit ObC
"Jlanp": http://e.lanbook.com
3. Studentlibrary. Dnextponnas OubmuoTeka ydeOHOW PDF-mutepaTypbl u

y4eOHMKOB JJisi BY30B. (OecruiaTHbIE TMOJHOTEKCTOBbIE yueOHukH). Cait
Studentlibrary : http://www.studentlibrary.ru/cgi-bin/mb4

4. BupryaneHele nabopartopHbie paboTel. CaldT sabopaTopHbIX paloT:
http://barsic.spbu.ru/www/lab_dhtml/, http://www.allfizika.com/article/index.php?i
d_article=110

Iepeyenb HHPOPMAUOHHBIX TEXHOJOTMH MPOrPaMMHOI0 obecredeHu st
[Ipu ocymecTBIeHHH 00Pa30BATEIBHOIO UCIOIB3YETCA  CIIEAYIOIIee
nporpammHoe obecneuenue: MicrosoftOffice (Excel, PowerPoint, Word u 1. 1),
OpenOffice, Skype, mporpamMmmMHOe oOecrmedeHne 3JIEKTPOHHOT'O pecypca caiita
JIB®Y, Bkirouas ObC JIBOY.
OVK  auciuiuimHbl  pa3MeméH B~ HMHTETPUPOBAHHOW  IiaTdopme
anekTpoHHoro ooyuenust Blackboard JIB®V: https://bb.dvfu.ru

VI. METOANYECKHUE YKA3AHMUS 110 OCBOEHUIO JUCIIUITJIMHbI

HeoTbemiieMoit yacThio AMCHUIUIUHBI «DU3MKa) SBISETCS J1a0OpaTOPHBIN
npakTukyM. JlabopaTopHbI TPAKTUKYM HAYMHAETCS C BBOJHOIO 3aHSTHS, Ha
KOTOPOM TIpenojaBaTelb MPOBOAUT MOAPOOHBIH HWHCTPYKTaX [0 MpaBUiIaM
TEXHUKH O0€30MacHOCTH TpH paboTe B JaHHOW yabopaTtopuu. K BBIMOIHEHHIO
1ab0paTOPHBIX pabOT MOMYCKAIOTCS TOJMBKO T€ CTYIACHTBI, KOTOPbIC YCBOWJIHU
TpeOOBaHUS TI0 TEXHUKE Oe30MmacHOCTH. BrImogHeHne 1a00paTOpPHBIX padoT
COCTOUT M3 CIEAYIOIIUX ITAIOB:

1. U3yyeHne TeOpeTHYECKOTO0 MaTephalla W METOJUKH  BBITIOJTHEHUS
nabopaTopHO pabOTBl MO METOAMYECKOMY TOCOOMI0 U  PEKOMEHIyeMOun
JTUTEpaType K JaHHOU padboTe

2. 3yuenue 3KCriepuMeHTAIbHON YCTAHOBKH, PEXKUMOB €€ PaOOTHI

3. [lomyuyenuss y mpernopaBaTensl JOMyCKa K BBIMOJTHEHUIO JabopaTopHOM
paboThI

4. BeimoaHeHNE SKCTIEPUMEHTA

5. O0paboTKH SKCIEPUMEHTAIBHBIX TaHHBIX. PacueT morpemHocTei

6. Obopmiierrie TMMMCEMEHHOTO oT4e€Ta M CJlaya €ro Ha MPOBEPKY
MPETI0IaBaTEI IO

7. OTBeTHI HA KOHTPOJIBLHBIE BOIIPOCHI MO TaHHOMW J1Ta00opaTOpHOM paboTte


http://window.edu.ru/
http://window.edu.ru/
about:blank
about:blank
about:blank
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.allfizika.com/article/index.php?id_article=110
http://www.allfizika.com/article/index.php?id_article=110
https://bb.dvfu.ru/

Otuer no 1abopatopHON padboTe AOKEH BKIIOYATh CIEAYIOLIUE PA3IAEIIbL:
1) Ha3Banue J1abopaTopHOU PabOTHI, €€ HOMED;

2) 1enb paboThI;

3) nepeueHpb UCIONIb3yEMBIX TPUOOPOB, MPUHAIEKHOCTEN U 000PYAOBAHUS;
4) mpUHLMIIHATBHAS] CXeMa YCTaHOBKH;

5) pacueTHbie POPMYIIbI, XapAKTEPUCTUKH UCIOIb3YEMBIX TPUOOPOB;

6) TabauULbI C pe3ynbTaTaMu U3MEPEHUM;

7) rpaduueckoe MpeICTaBICHUE PE3YIbTATOB;

8) pacueThl MOTPEUIHOCTEN U3MEPEHUS;

9) oKOHYATENbHBIN pPe3yJabTaT C YYETOM MOTPEIIHOCTEN U3MEPEHUS;

10) BBIBOJIBI TIO paboTe.

MeToauveckoe odecrneyeHue AUCHUIIIMHBI

1. Meroauyeckue ykazaHus K J1a0OpaToOpHbIM paboTam

2. Metoauueckue ykazaHus K J1Ja0OpaTOpHBIM paboTaM B JIEKTPOHHOM BUJIE:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_102

1&cmp_tab id=_139_1&mode=view

3. Yerunosa O.M., YctunoB A.1O.: Mertoauueckue ykazaHus MO PEHICHUIO
3anad4, B.: JIBI'Y, 2010.

4. Ycrunoa O.M., YerunoB A.1O.: MeToandeckue ykazaHus M0 PelIeHU0
3ana4, B.: JIBD®Y, 2011.

VIl. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE
T COUTIITAHBI

JlaGopaTopHbie PabOTHI BBIMOJHSAIOTCS HAa COBPEMEHHOM OOOpPYJIOBAaHUHM B
CIIeUAIM3UPOBAHHBIX JTabOpaTOpHAX: JabopaTopHbIE PAOOTHI MO0 MEXAaHHKE — B
L527, mo monekymnsapHo#t ¢pusuke — BL528, Mo 31meKTpuuecTBy M MarHeTu3smMy — B
L.529, no onrtuke — B L530. MHorue nabopatopHbie paboThl KOMITBIOTEPU3UPOBAHBI,
MOMUMO JTOT0, B Kaxaou sabopaTopuu Kadeapbl HMEIOTCS KOMIBIOTEPHI C
BbIX0AOM B MHTEpHET. JIekiun n ceMuHapCKue 3aHATUS ITPOXOIAT B JIEKIIMOHHOM
ayauTopuu B kopmyce L.

MynbTuMenuiiHas JIEKUMOHHASA ayAuTOpUsl (MyJIbTUMEIUUHBIA MPOEKTOP,
HAaCTEHHBIN dKpaH, HOYTOYK).

Jlabopatopuu:

L527 MexaHuka,

L528 Monekymnsipaas GU3HK U TEPMOTUHAMUKA,

L529 DnexTpuyecTBO U MarHeTU3M,

L 530 Onruka u aroMmHas pu3uKa


https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_102_1&cmp_tab_id=_139_1&mode=view
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_102_1&cmp_tab_id=_139_1&mode=view

Crneunanu3upoBaHHOE J1abopaTopHOE O0OOpYJOBaHUE JJIA MPOBEICHHE
nabopatopHOro (Hu3. mpakTUKyMa:

Mexanuka. Martematuueckuii MasiTHUK, OOOpPOTHBIM MasTHUK, MoOMEHT
MHEPIMU Pa3INYHbIX TeJd 3aKOHbI TUpockona, 3akoH ['yka, N3yuenue xoneOanuit
CBSI3aHHBIX  MasTHUKOB, OmnpeaeneHue  CKOPOCTH  3BykKa,  V3MepeHue
ITIOBEPXHOCTHOTO HATSKEHUS METOJOM OTpPbIBA C HCIOJIb30BAHMEM YCTaHOBKH
koOpa, Mzyuenue BToporo 3akoHa Hetotona, [lentpobexxHas cuna

Moexkyasipaass (pu3MK M TepMoAMHAMHUKAa. l3MmepeHue BsI3KOCTH IIpU
IIOMOIIM BHCKO3MMETpa C€ MaJarollM MIApUKOM, TeruIoeMKOCTh Tras3oB,
TennoeMKoCTh METAIIOB, Y paBHEHHUE COCTOSIHUS UAEATIBHOTO ras3a, Pacnpenenenue
ckopoct Makcseia, FM3MepeHne moBepXHOCTHOTO HATSIKEHUSI METOAOM OTpPbIBA,
bapomerpuueckas BeicoTa.

JJIeKTPUYECTBO M MarHeTusm. M3MeputenbHbli MOCT YUTCTOHa, banaHc
TokoB / V3ydeHue cuiibl, JAeMcCTByoIed Ha mnpoBoAHuK, KpuBas 3apsoxanus
KOHJIeHcaTtopa, MaruutHoe nosie 3eMyid, MarHuTHbII MOMEHT B MarHUTHOM TIOJIE,
OrnpeneneHne MarHUTHOM HMHIYKIHMHU TPU TOMOIIM MOAYJsS (YHKIIMOHAIBHOTO
reHeparopa, CBsi3aHHBIN KoJeOaTeNbHbI KOHTYp, YAENIbHBIN 3aps 3JIEKTpOHA —
e/m, 3akon Kynona/maruutHeii 3apsin, [lerns rucrepesuca, M3mepenue RLC
mocta, Konbua ['enpmrosbiia, MaraiutHoe mojie mpsiMoro mposoja, M3mepenue
UHIYKLIHUHA COJIEHOUIOB.

OnTtuka u atomuas ¢pusuka. [locrpoenue 300 OpeHens / 30HHBICTIIACTHHBI,
3akoHbl JHMH3 W ontuueckux mpubopos, Kombua Herotona, Hucnepcus wu
paspemiaroriasi CHoCOOHOCTh TPU3MBI U JAUPPAKIUOHHOTO  CIEKTPOCKOIIA,
[Tomstpu3anus 4eTBEPTHBOJHOBBIMU IacTHHaMU, HTepdepomerp MalikenbcoHa,
[Monapumerpust (3-H buo), Ddpdexr Dapanes, YpaBuenus Dpenens - Teopus
orpaxkeHus: (3akon bproctepa), dudpaxmus osmnextponos, Cepusi bambmepa.
Omnpenenenue nocTossHHOW Punbepra, DneMeHTapHBIN 3apsa U onbIT MUJITMKEHA,
3anpelieHHas 30Ha repMaHusi, ATOMHBIE CIEKTPbl JIBYXAJIEKTPOHHBIX CHUCTEM,
3akon uznydenuss Credana - bonpimana ¢ ycunurenem, JkcnepuMeHT dpaHka-
I'epmia ¢ HeoHoBoH TpyOKoi, OmnpeneneHus mocrosHHoN IlnaHka mpu mmomMoIIu
dororddexra, M3yuenne rpdexra Xomna B repMaHHEBOM MMPOBOJTHUKE P-THIIA



Ipunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE roCyJ1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHUs

«/lanbHEeBOCTOUYHBIN (pefepabHbIH YHUBEPCUTET)
(AB®DY)

IKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM
PABOTbHBI OBYYAIOLHINXCHA
no Jucuniuinge «Pusukay
Hanpasienne moarorosku 18.03.01 «XuMuveckasi TeXHOJIOTHS»
npoduis «TexHomorus XuMru4Ieckux 1 HerenepepadaTpIBaONINX TPOU3BOICTBY
dopma NOATrOTOBKH OYHAS

BaaauBocToK
2020



ILnan-rpauk BbINOJHEHHSA CAMOCTOATEIbHON PA00THI 0 AMCUHILIMHE

IIpumepHbIe
Jarta/cpoxu N
Ne Bua camocrosite/ibHOI HOPMBbI BpeMeHU
BbITIOJIHEHM S, dopma KOHTPOJIsA
n/n padoTbI Ha BBINOJIHEHHE,
HeJeJIA
yac
1 cemecTp
ITpopaboTka maTepuana TIpoBeneHue
1 1-4 o Knnemarnke U 12 KOJUTOKBHUYMa,
JUHAMUKE KOHTPOJIbHAS
MaTepHaIbHOU TOUKH paboTa ¢ oueHKoM
[IpopaboTka maTepuana
10 TeMe: DHeprus,
paboTa, MOIITHOCTh. 3aKOH TIpoBeeHme
COXpaHCHHI KOJTOKBUYMA,
2 >-7 MEXaHUYECKON PHEPTUH . 8
KOHTPOJIbHAS
BpamarensHoe nBrxeHNE 5 .
CHUCTEMBI MaTEPHATbHBIX paboTa ¢ OICHKON
Touek J[nHamuka
a0COJIIOTHO TBEPJIOTO TEJa
[IpopaboTka maTepuana
[IpoBenenue
0 TeMe:
8-9 KOJUUIOKBHUYMa,
3 TapMOHHYECKHE 8
KOHTPOJIbHAS
3aTyxaroliue, .
paboTa ¢ oIeHKOH
BBIHYXICHHbIE KOJIEOaHUsI
[IpopaboTka maTepuana
pop p [IpoBenenue
10-11 11O TeMe: KOJUIOKBUYMa
4 MexaHU4eCKHe BOJTHBI. 8 yma,
KOHTPOJIbHAS
Hutepdepennus .
paboTa ¢ oleHKOI
MEXaHUYECKUX BOJH
[IpopaboTka maTepuana
10 TeMe:
MonekynsapHo- IpoBenenue
5 12-14 KHMHETUYECKast TeOpus, 8 KOJJIOKBHUYMa,
MaKpPOCKOIIMYECKOE KOHTPOJIbHAS
OIMCaHue MOBEACHUA paboTa ¢ OLeHKOH
ra3oB
[IpopaboTka maTepuana
10 TeMeE:
®usnueckas KUHETHKA, Tposenenne
5 15-16 Hayajga TepMOJMHaMHUKU, 8 KOJJIOKBHYMa,
KUJKOE U KOHTPOJIbHAS

KPUCTATININICCKOC
COCTOSAHHUC

paboTa c oreHKo




Ormpoc nepen
HaYyaJOM 3aHSATHS.
IToaroroBka k
1-14 IIpunstue otyera o
7 BBITIOJIHEHHUIO 8
BBIITOJTHCHUH
1a00paTOpHBIX PabOT .
n1abopaTopHOI
paboTHI.
8 1-14 [ToaroroBka K sK3aMeHY 36 DK3amMeH
2 ceMecTp
[IpopaboTka maTepuana
0 TeMe:
DIIEKTPUUYECKOE T0JI€ B IIpoBeneHue
9 1-3 Bakyyme [IpoBOTHUKH 1 18 KOJUTOKBHYMa,
JIMBJIEKTPUKH B KOHTPOJIpHAA
SIEKTPUYECKOM TIOJIE pabota ¢ oneHKoH
[IpopaboTka maTepuana
10 TeMe:
TlocTossHubI [IpoBeneHue
10 3 AIIEKTPHUYECKHUH TOK, 18 KOJJIOKBHYMA,
DJIEKTpOMarHuTHas KOHTPOJIbHAS
MHTYKITHS paboTa ¢ oTeHKOH
[IpopaboTka Mmarepuana
o teme: Mutepdepenuns [IpoBenenue
11 3-4 cBeta. ['eomeTpuyeckas 18 KOJIJIOKBUYMaA,
ONTHKA KOHTpoNbHas
paboTa ¢ OIeHKOI
[IpopaboTka marepuana
1o Teme: audpaxius
[IpoBenenue
CBETAa, MOJISAPU3AIUS
12 4-10 B 18 KOJUIOKBHUYMa,
CBETa, B3aUMOJICHCTBHE KOHTPOJTBHAS
CBCTAa C BCIIICCTBOM pa60Ta C OHCHKOﬁ
IlonroroBka k
13 1-14 BBITIOJTHEHHIO 18 [TncrMeHHBIH OTUET
71a00paTOPHBIX pabOT
IIpoBenenue
11-14 [IpopaboTka marepuana K;)HHOI?BH 4
14 10 TeMe: DJIEMEHTBI 18 yMa,
N KOHTPOJIbHAS
KBaHTOBOHN (pu3uKu .
paboTa c oleHKOMI
16 17-18 IToaroroBka K 3K3aMeHy 36 DK3aMeH

XapakTepuCcTHKA 3aJaHUH VIS CAMOCTOSTEIbHOI Pa00ThHI 00y4alOIUXCHA 1
MeTOAMYEeCKHEe PEKOMEHIAUY 110 UX BHINOJHECHHUIO




Iloozomoeka k nadbopamopHvim padomam

[loaroroBka K J5a0OpaTOpHBIM paboTaM 3aKIIOYaeTCs BO BHUMATEIbHOM
MPOUYTEHUH METOJUYECKUX YKa3aHUU MO BBIMIOJIHEHUIO Ja0OpaTOpHOM paboTHI,
KpaTKOT0 M3JIOKEHHSI €€ CYTH Ha CTPAaHMIy Pa3BEPHYTOrO JIMCTA U MOJTOTOBKE K
co0eceIoBaHUIO C MpernoAaBaTesIieM M0 KOHTPOJIbHBIM BompocaM. B ToM ciyuae,
€ClIM CTYAGHT He Yycmnel o0paboTaTh JKCHEpPUMEHTAJbHbIE JIaHHBIE Ha
1a00paTOPHOM 3aHSITUH, OH JOJKEH 3aKOHYUTH PacueThl JJoMa U Ha CJIECAYIOIIEM
3aHSATUU CcJ1aTh O()OPMIICHHBIN OTYET Ha MPOBEPKY.

Bompocsl k JgadopaTopHbiM padoramM 10 MOJIEKYJSpHOH (u3nke H
TEPMOJAMHAMMUKE.

Onpenesienne k03pGUUMEHTA MOBEPXHOCTHOI0 HATSKEH U

1. Yto Ha3BIBAIOT paiiyCOM MOJIEKYISIPHOTO JeHCTBUS ?

2. [ToueMy cuita, IedCTBYIOIIAS HA MOJICKYJTY KMJIKOCTH B IOIPAHUYHOM CJIOE,
HaIlpaBJieHa BHYTPh 00beMa JKUIKOCTH, €CJIM OHAa TPAHUYUT C COOCTBEHHBIM TTAPOM?

3. UTo Takoe CuiIbl MOBEPXHOCTHOTO HATSHKCHUS?

4. Yto Takoe MOBEPXHOCTHASI SHEPTHUS KUJIKOCTU?

5. O0ObsICHUTE TPUYMHY BO3HUKHOBEHMSI MOJICKYJISIPHOTO JaBJICHHS B
KHUITKOCTSIX.

6. [Touemy Mana CXKMMaeMOCTb JKUJKOCTH ?

7. O0BsicHUTE, TTOYEMY >KHJIKOCTH MAaJIbIX 00BEMOB B CBOOOJIHOM COCTOSIHUH
cTpeMsTcs mpuodpectu hopmy Iapa.

8. [aiiTe 1Ba BO3MOXHBIX ONpeNeieHUs (CUJIOBOE U DSHEPreTUYECKOe)
k03¢ (dUIMEeHTa TOBEPXHOCTHOTO HATSKEHUSI.

9. Ucxoass w3 pa3nuYHBIX ONpeaesieHHH Ko3(pdUIMEHTa MMOBEPXHOCTHOT'O
HATSKEHUSI, 1aiiTe BO3MOXKHbIE pa3MepHOCTH B cucteme CH.

10. Ha mpoBonouHbIi Kapkac HaTsSHyTa MbUIbHAS IUICHKA, HA KOTOPYIO
MOJIOKUITM TIETII0 U3 JIerkoil HUTH. [leTns MoXeT uMeTh MPOU3BOJIBHYIO (opMmy.
Kakyto ¢hopmy mpuMeT neTsis, eciu MIeHKY MPOKOJIOTh BHYTPH MeTIn?

Pacnpenesenue MakcBesia

1. KakoB ¢usnueckuii cMbpici (QYHKIMH pacTpeeieHus] MOJEKYJI raza Io
CKOpOCTSIM?

2. Kaxoii Bua uMeeT pacrpeiesieHne MOJIEKYJ ra3a Mo CKOPOCTsIM?

3. KakoB ¢u3uyueckuii cMpICa TIIONIA[HM, OTPAHUYCHHOW KpUBOMl rpaduka
pacrpeeeHus MOJIEKYJ O CKOPOCTSIM U OChIo abciucc?

4. Yto Takoe HamOoJee BeposiTHast CKOpOocTh? Kak ee onmpenenuTs 1o rpaguky
pacnipenenenust Makcgesna?

5. 3anummTe GopMYIIBI AT pacdyeTa XapaKTEPHBIX CKOPOCTEH pacipeaeeHus
Makcsenna.



KakoBo cooTHoOIllIeHHE MEXAY XapaKTePHBIMU CKOPOCTSAMH pachpeieiacHus
Makcsenna?

6. BeiBenure hopmymy 715 HOSydeHHUs HauOoJee BEPOSTHOM CKOPOCTH.

/. Kak Bn1usieT MoBbIIIEHUE TEMIIEpATyphl HA BUJI pacnpenenaeHus Makcpesnia?
Crenaiite puCyHOK JIJIsl IBYX Pa3JIMUHBIX TEMIIEPATYD.

8. Kak BnuseT MOBBIINIEHHWE MAcChl MOJIEKYJ Ta3a Ha BHUJl paclpeeieHus
Makcemna? Caenaiite pucyHOK AJi MOJIEKYJI IBYX Pa3IMYHBIX Macc.

9. Bo CKOJBKO pa3 U KaK U3MEHUTCS CPEAHSSI CKOPOCTh JBMXKEHUSI MOJICKYJI
IIPU MEepexoJie OT KUCIOPOia K BOJOPOAY?

10. [Ipu kakux yclIOBHSIX pacHpeaesiCeHHEe MOJEKYJ raza Mo CKOpPOCTSIM
onuChIBaeTCs pacnpeneneHueM Makcsema?

bapomerpuueckas ¢gopmyaa

1. Kak pacnpeneneHbl MOJEKYJIbl UJI€AIbHOTO Ta3a B OTCYTCTBUHM BHEITHUX
CUJIOBBIX TTOJIEH?

2. IIpy n3MeHeHnr TeMIIepaTyphl ra3a MEHSETCsI U JIaBJICHHE Ta3a Ha HYJIEBOU
BbICOTE? A KOHIIEHTpaLMs MOJEKYJ?

3. UTto mnpoucxXoAWT C KOHIGHTpAllUeW Tra3a Ha HYJIEBOH BBICOTE TIPU
YMEHBIIIEHUH TeMIepaTyphl?

4. Kakoit »ddext ucnonb3yercs sl ONpeaeiIeHUs YacTOThl KoJeOaHWi
OCHOBaHHUS NMPUOOpa, MOAEITUPYIOIIETO TETJIOBOE JIBH)KEHUE MOJIEKYII?

5. Kakum 06pa3om B 1aHHON pabOTE MOKHO MEHSTh «TEMIIEpaTypy razan?

6. MOXXHO 1M MPOBOJUTH M3MEPEHHUs KOJIMYECTBA MEPECEUCHUN IapuKaMH
nyda ¢OToJaTUMKA HAa Pa3HBIX BHICOTAX B TeUeHHUE pa3Horo BpeMeHu? OOOcHyMTE
CBOU OTBET.

7. Kakoii BUJIT MMeeT 3aBUCUMOCTD Jorapudma KoJIMYecTBa MEPECCUCHUN OT
BBICOTHI?

8. UeMy paBeH yriioBoi Kod3(pPUIIMEHT 3aBUCUMOCTH JioTapu(mMa KOITUIeCTBA
NepecevyeHuid OT BHICOTHI?

9. Kak yrioBoii k03(QGUIIMEHT 3aBUCUMOCTH Jiorapu(dma KoJIMYeCTBa
MEPECEUYCHNU OT BBICOTHI 3aBUCUT OT MAcCChl IIAPUKOB? A OT YacTOTHI KOJICOAHMI
OCHOBaHHUS MPUOOpa sl MOJICTUPOBAHUS TETIOBOTO JIBHKCHHUS ?

Omnpenenenue cpeaHeil AJIMHBI CBO0OOAHOro mpodera m 3¢GeKTHUBHOIO
AUAMeTPa MOJIEKYJI BO3AyXa

1. Yro Ha3wIBaeTCS IIUHON CBOOOMHOTO Tipodera? P PeKTUBHBIM TUaMETPOM
MOJICKYJT?

2. [lomyunTe BBIpOXKEHHWE JUIsI CPEAHETO YWCIa CTOJKHOBEHHH B CEKYHIY
MOJICKYJIBI WJICAIBHOTO Ta3a C JAPYTMMH MoJjekynamu. Kak MOXXHO OOBSICHUTH
Hanmuure MEHOKHUTeNsS 2Y2 B 9TOM BBIpaskeHHn?



3. 3anumure GopMyiy CpelaHE AJIMHBI CBOOOJHOrO mpobera MoJeKys rasa.
Ota Benn4MHa cy1a0o0 3aBUCUT OT Temmeparypsl raza. [louemy? Kak oHa 3aBucut ot
JaBJICHUSA ra3a?

4. Kakoil (¢opmynoil BblpaxkaeTcsl CpelHss apu(MEeTHYeCKass CKOPOCTh
MOJIEKYJI ra3a?

5. Hamumure ypaBHenue Kranelipona-MenneneeBa i OJHOTO  MOJS
UJeanbHOI0 ra3za u Jyist Jito0oro KoJau4ecTna rasa.

6. Uto Ha3wiBaeTcs yncioM Jlommuara? Yemy ono paBHo? Kak HaliTu yucio
Jlommuara yepes yucino Aporajapo?

/. Bsi3kocTh Ta30B Kak SBJIEHUE MEpEeHOCa MOJIEKYJaMu KOJIMYECTBa
JIBKEHUS.

8. BriBo paboueit popmyibl.

OmnpeaesieHue MOJISIPHOI Macchl M IVIOTHOCTH BO3AyXa

1. Yro Takoe monb? Kak cBsi3aHbI MOJIb U YKCIIO ABOTraapo?

2. OCHOBHBIE TIOJIOKCHHSI MOJIEKYJISIPHO-KUHETUIECKON TEOPUHU BEIIECTBA, UX
AKCIIEPUMEHTATIBbHOE 00OCHOBAHHE.

3. Kakoii ra3 HaszwiBaroT wjacanbHbIM? [Ipu Kakux ycIOBHSIX JJIS pEaIbHBIX
ra3oB MOXKHO IPUMEHSTH (OPMYJIbI, TOJYUEHHBIE JJIsl MI€aIbHOTO ra3a’?

4. Hanucath ypaBHEHHE COCTOSIHUS HUAealbHOro Trasza. [lomyuuth u3 Hero
YpaBHEHHS H30TPOIIECCOB.

5. 3anummTe U chopMyIUpYyHTE EPBOE HAYAJIO TEPMOIUHAMUKH.

6. Uto Ha3bIBaeTCs YUCIOM cTeneHel cBoOoAbl Tena? OObsICHUTE, CKOIBKO U
noyeMy cTereHeld cBOOObI UMEET OJHOATOMHAsA, JABYXaTOMHas, Tpex- (1 Ooiee)
aTOMHasi MOJIEKYyJIa rasa.

7. [lpumeHuTs TEpBOE HAYAIO TEPMOJAMHAMHUKKA TIpU  OOBICHEHHH
M30IPOLIECCOB.

8. BeiBoa paboueit hopmyIbl.

OnpenesieHue BA3KOCTH KUAKOCTH 1m0 MeTtonay Ilyaseusis

1. OOBSICHUTH BOBHUKHOBEHHE BSI3KOCTH MPH JBUKCHUH JKUIKOCTH.

2. Kax BA3KOCTB )XKHIKOCTH 3aBUCUT OT TEMIIEPATyPhI?

3. Kakoe TedeHune ®uaKOCTH Ha3bIBaeTCs JJaMUHApHBIM? TypOyneHTHBIM?

4. Yemy paBHo umcio PeitHonbaca? O uem OHO TOBOPUT?

5. BeiBectn popmymy Ilyaseitnsa nist o0bema )XKHIKOCTH, IPOTEKAIONIEH Yepe3
cedyeHue TpyObl paanyca R B equHUIly BpeMEHHU.

OmnpeneneHue OTHOIIEHUSI TEIJIOEMKOCTE BO31yXa MPH MOCTOSHHOM
JAABJICHUM U NMOCTOTHHOM o0beme MeToaoM Kiiemana u le3opma

1. 3anummuTe U chopMynupyiTe epBoe Ha4YaJIO0 TEPMOJIUHAMUKH.

2. Uto Ha3bIBaeTCs yACIBbHOW TEIIOEMKOCTHIO BemiecTBa? TemmoeMKoCThIo0?
MonspHOU TETIOEMKOCTBIO?



3. Uem oTnMyaroTCs yAENbHAas U MOJISIpHAs TEIUIOEMKOCTU? VYKaXuUTE HUX
Pa3MEpPHOCTH U CBSI3b APYT C IPYTOM.

4. Y10 Ha3pIBACTCI YHUCJIOM CTeleHer cBOOOaRI Teia? OOBsICHUTE, CKOIBKO U
Mo4YeMy CTENeHeil cBOOOJbl UMEET OJHOATOMHAs, ABYXaTOMHas, Tpex- (1 OoJee)
aTOMHAasl MOJIEKYyJIa rasa.

5. Ucnonb3ys mepBoe Hadajgo TEPMOJMHAMUKH, MOITYUUTE BBIpAKEHHUE IS
MOJISIPHOM TEIJIOEMKOCTH MPH MOCTOSHHOM OOBEME HJICAIbHOTO ra3a, MOJIEKYJIbI
KOTOPOT'O UMEIOT 1 CTENEHEN CBOOO/IBI.

6. [lonyuute ypaBHeHue Maifepa, CBS3BIBAIOIIEE MOJISIPHBIE TEIJIOEMKOCTH
UCAIBHOTO Ta3a MPH MOCTOSSHHOM JIABJICHUH U MOCTOSIHHOM oO0beme. OObICcCHUTE
¢usznueckuii cMmbici MOCTOSIHHOW R B ypaBHeHun Maiiepa M yKaxuTe ee
Pa3MEPHOCTb.

7. Kak BbeIpakaeTcsi oTHomieHue Terioemkocreir y=Cp/Cv uepe3 dYucio
cTerneHeil cBo0OAbI 1 MOJIEKYJT UCANIbHOTO raza?

8. [Touemy TermIOEMKOCTh Ta3a 3aBUCHUT OT ycioBuil HarpeBanus? Kakas u3
teroemkoctet Cv u Cp Ooibliie U moyemy?

9. Kakoit mnpormecc HazpiBatoT aauabarnueckum? [lonmyuute ypaBHEHHE
[Tyaccona qiist annabaTuyeckoro mpoiecca.

Omnpenenenune k03(ppuuueHTa BHyTPEHHET 0 TPEHUSA KUIKOCTH 110 METOXY
Crokca

1. OOBACHUTH BOBHUKHOBEHHE BSI3KOCTH MPHU ABUKEHUH JKUIKOCTH.

2. Kak BA3KOCTB )KHJIKOCTH 3aBUCUT OT TEMIIEpaTyphI?

3. Kakoe TedeHue »uaKOCTH Ha3bIBaeTCs JaMUHApHBIM? TypOyIeHTHBIM ?

4. Yemy paBHo uuciio PeitHonbaca? O yem 0HO TOBOPUT?

5. BeiBectu pabouyro dhopmyiy.

TpeOoBaHus K MpeaCcTABJIEHUIO M 0POPMIIEHHUIO Pe3yJIbTATOB
CAMOCTOSITEJIbHOI PadoThI

Jlabopamopnwvie pabomul

N3yueHnue METOMKY BBHIMTOTHEHUSI PAOOTHI MPOU3BOAUTCS CTYICHTAMH 10
HayaJia 3aHATHI CaMOCTOSTEIBLHO U BKITIOYAET B ce0s M3yueHne (pu3n4eckoit cyTtu
HCCIIETyeMOT O SIBJIICHUS U TPUHIUIIHAIBHON CXEMbI SKCIIEPUMEHTAIIbHON
YCTAHOBKHU. [[7s1 3TOro B Hayaje KaXJAOro METOJWYECKOTO YKa3aHUs HMEeTCs
KPAaTKHUM TEOPETUYECKUI MaTepHUa. JJOMOIHUTENBHBIA MaTEPHUAIT MOXKHO MOJTYYUTh,
n3yvas y4eOHYIO U HAyUHYIO JIUTEPATYPY, CIUCOK KOTOPOM MPUBOJUTCS B KaXKIbIX
METOAMYECKUX YyKa3zaHusX. [lociie u3ydeHus TeopeTHyecKoro Marepuasna CTyAeHT
JIOJKEH 3HaTh OTBETHI HA KOHTPOJIbHBIE BONIPOCHL. B TeTpaau s 1abopaTopHOTro
npakTukyma (pabouas TeTpajib) JOJKHBI OBITh MOJTOTOBICHBI PACUETHHIE



GopMynbl, TaOMMUBI 78 3alMCH  HU3MEPEHHBIX 3HAYEHWIl, BBIYEPUCHA
ANIEKTpUYECKasi IPUHLIMIHAIbHAS CXEMa SKCIIEPUMEHTAIbHON YCTaHOBKH.

Otyer mo naGopaTopHOM pabOTE OTHOCUTCA K KATETOPUU «IIHCbMEHHAas
pabotay, opopmIsieTcs o npaBuigaM o(hOpMIIEHHUSI TUCbMEHHBIX pa0OT CTyJ€HTaMuU
JIBDY.

Heo0xonumo oOpaTuTh BHUMaHHME Ha CJEAYIOLIME acleKThl B OQOpMIECHUU
OTUYETOB PadoT:

- Habop TeKCTa;

- CTPYKTYypHUpOBaHUE PaOOTHI;

- opopMJIeHHE 3arojloOBKOB BCeX BUIOB (pyOpUK-TIOAPYyOPUK-TTYHKTOB-
HOJIMTYHKTOB, PUCYHKOB, TaOIHI], MPUIOKEHUN);

- oopmIIeHUE TIEPEUYUCIICHUH (CITUCKOB C HyMepaluen uim MapKUpPOBKOH );

- opopmieHue TadIUIL;

- opopmiieHUe WLTIocTpanui (rpaduku, pucyHku, Gororpaduu, CXembl);

- Habop U opopmiIeHHE MaTeMaTHUYECKUX BhIpakeHH ((popmyin);

- opopMJICHHE CHHUCKOB JHUTEpaTypbl (OmOnHorpaguueckux OmMucaHui) U
CCBUIOK Ha UCTOYHUKH, IUTUPOBAHUSI.

HabGop TekcTa ocyiecTBisieTcss Ha KOMITbIOTEpE, B COOTBETCTBUU CO CIEAy-
IOUTUMU TPEOOBAHUAMM:

—Te4aTh — Ha OJTHOM cTOpoHe jucTa Oenmoit Oymaru gopmara A4 (pazmep 210
Ha 297 MM.);

—HMHTEPBAJ MEXKCTPOUHBIN — OIYTOPHBI;

—mpudt — Times New Roman;

—pa3mep mpudTa - 14 IT., B TOM YKCIIe B 3ar0JI0BKax (B TaOJIMIaX JOIMYCKAETCs
10-12 nT.);

—BBIPAaBHUBAHUE TEKCTA — «I10 IMIUPHUHEY;

—1oJis cTpaHuIpbl JieBoe — 25-30 mM., mpaBoe — 10 MM., BepXHEe U HUKHEE —
20 MMm.;

—HyMepallisi CTPAHUIl — B MPABOM HIKHEM YIIIy CTPAHUIIbI (IJIs1 CTPAaHMI] C
KHI>KHOM OpUEHTAlMEN ), CKBO3HAsA, OT TUTYJIBHOTO JIMCTA A0 MOCJIEAHEN CTPaHULIbI,
apabckumu mudpamu (MIepBOM CTpaHUIIEH CUUTAECTCS TUTYJIBHBIN JIUCT, HA KOTOPOM
HOMEp HE CTaBUTHCS, Ha CIEAYIOLIEH CTpaHulle MPOCTaBseTCs HUPpa «2» U T. 11.).

—pEeXHUM aBTOMAaTHYECKOI'O0 IEPEHOCA CJIOB, 3a HCKIIOYEHHEM THUTYJIBHOTO
JUCTa W 3arojoOBKOB BCEX YpPOBHEH (IEPEHOC CJIOB I OTAENbHOro ab3ana
ookupyercs cpeactBamu MSWord ¢ momompio komauasl «Dopmat» — ab3arr npu
BbIOOpE OMIMU «3aNPETUTh ABTOMATUYECKUIN TIEPEHOC CIIOBY).

Ecnu pucynok minm tabnuia pa3MenieHsl Ha aucte ¢popmara 6onbiie A4, ux
cleAyeT YYUThIBaTh Kak OJHY CTpaHully. Homep cTpaHuIpl B ATHUX Clydasx
JIOIyCKaeTCs HE MPOCTABIIATD.



Cnucok auTepaTypbl U BCe MPUIOKEHUS BKIIOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEpAaLHIO CTPAHULL PaOOTHI.

Kpumepuu OYEHKU 6bINOJIHEHUA CamMocmosimenbHou pCl60Wlbl

Ouenka «OTIMYHO»

A) 3agaHue BBITIOJIHEHO MOJHOCTHIO.

b) Otuet/0TBET COCTaBIEH I'PaMOTHO.

B) OTBeThI Ha BONPOCHI MOTHBIE U TPAMOTHBIE.
I') Marepuas nmoHAT, OCO3HAH U YCBOCH.

Ouenka «Xopouio»

A), b) - Te ke, 4To u nipu orieHKe «OTIUYHOY.

B) HetounocTtu B 0TBeTax Ha BOMPOCHI, KOTOPHIC UCTIPABIISIFOTCS TIOCIIC
YTOUHSIOITUX BOIIPOCOB.

I') Marepuas HOHAT, OCO3HAH U YCBOEH.

Onenka «Y 10BIETBOPUTEIHHO

A), b - Te ke, 9yTo U Ipu olleHKe «OTIUYHON.

B) HerounocTtu B oTBeTax Ha BOIPOCHI, KOTOPBIE HE BCET/Ia UCIIPABISIOTCS
1ocJie yTOYHSIOIUX BOIIPOCOB.

') Marepuain noHsT, 0CO3HaH, HO YCBOEH HE JOCTaTOYHO MOJHO.

Ouenka «HeynoBieTBOpUTEIBHOY

A) IIporpaMmma He BBINOJIHEHA MTOJIHOCTHIO.

b) YcTHBIN OTYET M OTBETHI HA BOIIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.
B) Marepuain He IOHSIT, HE OCO3HAH U HE YCBOECH.
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IHacmopt ®OC

Koa u ¢popmyaupoBka

Jranbl GOPMUPOBAHUSA KOMIIETEHIUH

KOMIICTCHIINU

OIIK-1 3Haer OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY4YHBIX
CIIOCOOHOCTBIO H JUCIUTIIAH

TOTOBHOCTBIO HCITOJI30BaTh VYmeer HCITOJIb30BAaTh OCHOBHBIC 3aKOHBI
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIATUTHH B
€CTECTBEHHOHAYYHBIX po(ecCHOHAITLHOM I TEIILHOCTH

AACIHUILINH B Brnaneer CIIOCOOHOCTBI0O ¥ TOTOBHOCTBIO HCIOJIb30BATh
po(hecCHOHALHON OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX
NeATeIIbHOCTH JTUCITUTIIAH

OIIK-2 3HaeT OCHOBHEIE 3aKOHBI busuku, METOIbI

TFOTOBHOCTBIO MCIIOJIB30BAaTh
3HaHUSA O COBPEMEHHOM

MAaT€MaTUYCCKOTO aHajlIn3a, TCOPETUUYCCKOIo0 U
OKCIICPUMCHTAJIIBHOT'O UCCIICOOBAHM.

(buznyeckoi KapTUHE MUpA, Ywmeer MPUMEHATh (U3NYECKHE 3aKOHBI M METOIBI
IIPOCTPAHCTBEHHO- MaTeMaTHUYeCKOT0 aHalin3a B MpodeCcCHOHATHHOM
BPEMEHHBIX JIEATEIBHOCTH
3aKOHOMEPHOCTSX, CTPOCHUH | Brnangeer CITOCOOHOCTHIO HCITOJIL30BaTh OCHOBHBIC 3aKOHBI
BE€IICCTBA AJISI IOHMMaHMS €CTECTBCHHOHAYYHBIX JUCHUIITIMH B
OKPY>KaroHmero Myupa u npoeCCHOHAIBHOU  JACSITEIIBHOCTH, TMPUMEHSIET
SIBIEHUU TIPUPOJIBI METOIbI MaTeMaTU4eCKOro a"anmsa u

MOJIEIIMPOBAaHNUS, TEOPETUIECKOTO u

SKCIIEPUMEHTAJIBHOIO UCCIEN0BaHUS

3Haer TpaHUNbl [PUMEHEHUSI THUIOTE3, IMPUMEHSITH

TK-19 METOBI MaTeMaTU4ECKOI0 a"annsa u

MOJEIUPOBAHYS, TEOPETUYECKOTO "
CIOCOOHOCTBIO TNITAHUPOBATh

DKCIEPUMEHTAIILHOIO UCCIIEJOBAHUS
Y IPOBOAUTH (pr3HUecKue u

YmMmeer IUIAHUPOBaTh W TMPOBOJUTH  (QU3MYECKHE U

XUMHUYECKUE DKCIIEPUMEHTHI,

XUMHUYECKHE DKCIIEPUMEHTHI, IIPOBOJUTH
MIPOBOJIUTH 00PabOTKY MX

00paboTKy HX pe3ylnbTaToOB U  OLIGHUBATH
pe3yIbTaTOB U OLICHUBATH

IIOTPELIHOCTH, BBIJIBUTaTh TUIIOTE3bI u

IOTPCIIHOCTH, BBIJIBUT'ATh
TUIIOTE3bl U YCTaHABJIWBATh
I'paHUIIbl UX IPUMCHCHUAA,

YCTaHaBJINBATb I'paHHIbI Hux IMIPUMCHCHUA,
IIPUMEHATh METOABI MAaTEMAaTUYCCKOT'O aHAIM3a U

MOJIeIMPOBaHMS, TEOPETUYECKOTO u
IPUMEHATh METO/IbI

9KCIEPUMEHTAIBHOIO UCCIIEJOBAHUS
MaTeMaTU4YeCKOT0 aHaINU3a U

Brnaneer HaBbIKAMU  IUIAHUPOBAHUSA  (QU3MYECKUX U

MO/IeIIUPOBAHMS,

XUMHUYECKUX HKCIEPUMEHTOB, O00paboTKH U
TEOPETHUYECKOTO U

OLIEHKHU HOIPEIIHOCTH, METOAaMU
HKCIEPUMEHTATBHOTO

MaTeMaTUYeCKOTO0 aHalM3a W MOJETUPOBAHMUSA,
UCCIIEI0BAaHUS

TEOPETUYECKOTO U HKCIIEPUMEHTAIBHOTO

UCCIIEI0BaHMSI
I1K-22 3Haer OCHOBHBIE (M3UYECKUE TEOpUH Ui pELIeHUs
TOTOBHOCTBIO MCIIOJIb30BATh BO3HUKAIOIIKX (PU3HYECKHX 3a/1a4
3HAHMS OCHOBHBIX Ymeer UCMOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3MUYECKHX

(bu3MYECKUX TeOPHd st
pelieHus: BOZHUKAIOIINUX
buznueckux 3auad,
CaMOCTOSATEIBHOTO

TEOpHil ISl pelleHUs] BOSHUKAIOMINX (PU3HUECKUX
3aJa4, CaMOCTOSTENIbHO TpHoOpeTaTh PU3MUECKUX
3HaHUHM, JUId TOHUMaHMUS NPUHIMIIOB PabOTHI
nprOOPOB U YCTPOUCTB




nproOpeTeHust GU3HIECKUX
3HaHUH, U1 TOHUMaHUS
MPUHLIUIIOB PaOOTHI
puOOPOB U YCTPOUCTB, B TOM
YHCIIe BHIXOAAIINX 32
Mpeaesbl KOMIETEHTHOCTH
KOHKPETHOTO HAIPaBJICHUS

Bnaneer

HaBbIKaMH

HCIIOJIb30BaTh

3HaHUA

OCHOBHBIX

(bU3NYECKUX TCOPUH ISl PEIICHHS] BOSHUKAIOIINX

buznuecKux
npuoOpereHus

3ajad,
(busznueckux

CaMOCTOATCIIBHOI'O

3HAHUH, s

NOHMMAaHMs TPUHLIKIIOB paboOThl MPUOOPOB U
YCTPOWCTB, B TOM YMCJIE BBIXOJAIINX 34 IIPEIECIIbI
KOMIIETEHTHOCTH KOHKPETHOI'O HallpaBJICHUs

Ne Kontponupyemsie Konxp! u 3ramnst OneHouHbIE CpesicTBA
n/m pazzesnsl / TeMbl (dopMupoBaHUs TeK YA IPOMEXKYTOUHAST
JUCITUTUTUHBI KOMIICTCHITH I KOHTPOJIIb aTTecTaIus
1 | Pa3gen 1. Mexanuka OIIK-2 3HAET IIpoBepka OK3aMeHallMOHH
Tema 1. Kunemarnka YCBOCHUSA bI€ BOIIPOCHI
MaTepUaIbHON TOYKH matepuana Ha | NeNe 1-10 k 2
Tema 2. Ilunamuka 1a00paTOPHBIX | CEMECTpY.
MaTepHUaTbHOU TOUKH. 3aHATHUAX
3aK0H COXpaHEHUS NeNel-2.
HUMITyJIbCa CobecenoBanu
Tema 3. Dueprus, e (YO-1).
paboTa, MOIITHOCTb. TectupoBanue
3aKOH COXpaHEHUS (TTP-1)
MEXaHUYECKON SHEPTUU ymeeT IIpoBepka DK3aMeHaIuOH-
Tema 4. BpamarensHoe YCBOCHMUS HBIE BOIIPOCHI
NBIDKEHUE CUCTEMEI Marepuasnia Ha | NeNo 10-12 x 2
MaTepHabHBIX TOYEK 71a00paTOPHBIX | CEMECTPY.
Tema 5. JlnuHamuka 3aHSITHUIX
a0COJIFOTHO TBEPJIOTO NoNe3-6.
TEeIa CoOecenoBa-
Tema 6. Konebanusi. ane  (VO-1).
I"apmonnueckue TectupoBanue
KoJIe0aHusI (TTIP-1)
Tema 7.3aryxaromue BJIAJICET [Tposepka DK3aMeHaIHOH-
KojebaHus YCBOCHUS HBIE BOIIPOCHI
Tema 8. Beinyxaennbie marepuana Ha | NeNe 13-15k 2
Kosebanus 71ab0PaTOPHBIX | CEMECTPY.
Tema 9. Mexanuueckue 3aHATHIX
BoJIHBI. IHTepdepentms NoNe3-6.
MCXaHHUYCCKUX BOJIH TeCTI/IpOBaHI/Ie
(TTP-1)
OIIK-1 3HaeT IIpoBepka DK3aMeHaloH-
YCBOCHHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 15-17 k 2
71a00paTOPHBIX | CEMECTPY.
3aHATHUAX
NeNe7-9.
(YO-1)
2 yMeeT ITpoBepka DK3aMeHaIMOH-
YCBOEHHS HbIE BOITPOCHI




Marepuansa Ha

NeNe 18-21 k 2

1a00paTOPHBIX | CEMECTPY.
3aHITHIX
NoNe10-11.
(YO-1)
BJIa/I€ET [TpoBepka OK3aMeHaIMOH-
YCBOCHUS HBIE BOTIPOCHI
matepuana Ha | NeNe 22-24 x 2
1a00paTOPHBIX | CEMECTPY.
3AHITHIX
NeNel2-13.
(YO-1)
IK-19 3HAET [TpoBepka DK3aMeHaIMoH-
[1K-22 YCBOEHUS HBIE BOIIPOCHI
marepuana Ha | NoNe 18-23k 2
1ab0paTOPHBIX | CEMECTPY.
3AHITHIX
NoNe14-15.
(YO-1)
TectupoBanue
(TTP-1)
yMeeT ITpoBepka DK3aMeHaIMOH-
YCBOCHUS HBIE BOTIPOCHI
marepuana Ha | NeNe 19-24 k 2
1a00paTOPHBIX | CEMECTPY.
3aHATUAX
NeNel5-16.
(YO-1)
TectupoBanue
(TTP-1)
BJIAJICET IIpoBepka DK3aMeHaIuoH-
YCBOCHHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 20-25k 2
71a00PaTOPHBIX | CEMECTPY.
3aHATUAX
NeNel6-17.
(YO-1)
TectupoBanue
(TTP-1)
PA3JAEJI II. OIIK-2 3HaeT IIpoBepka DK3aMEHAalOHH
MounekynsapHas ¢pusnka YCBOCHHUS bI€ BOIIPOCHI
U TE€pMOJIMHAMUKA. Marepuasia Ha | NeNe 19-31 k 2
Tema 1. MonekymsipHo- 71ab0paTOPHBIX | CEMECTPy
KHUHETUYECKasi TEOpHsL. 3aHITHIX
Tema 2. Nel8.
Makpockonuueckoe CobecenoBanu
ONMCaHUE TOBEACHUS e

ra3oB.

(YO-1).




Tewma 3. Ousnueckas
KUHETHKA.

Buyrpennee tpenue,
b bysus,
TEIJIONPOBOJHOCTD
Tewma 4. IlepBoe Havaiio
TEPMOAUHAMHUKH.

Tema 5..BTopoe Hauano
TEPMOJUHAMUKH.

Tewma 6. XKunkoe u
KpUCTAJIIINYECKOE
COCTOSIHUE.

yMeer IIpoBepka DK3aMeHaIlMOHH
YCBOGHUS bI€ BOTIPOCHI
matepuana Ha | NeNe 20-25 k 2
1a00PATOPHBIX | CEMECTPY
3aHATHUAX
Nel9.
CobecenoBanu
e
(YO-1).
BJIAJICET [IpoBepka DK3aMeHaIMOHH
YCBOGHUS bI€ BOTIPOCHI
marepuana Ha | NoNoe 21-26 k 2
71a00PaTOPHBIX | CEMECTPy
3aHATHUSIX
Ne20.
CobecenoBa-
HUE
(YO-1).
OIlK-1 3HAET IIpoBepka DK3aMeHalMOHH
YCBOGHUS BI€ BOTIPOCHI
marepuana Ha | NoNe 25-28 k 2
71ab0paTOPHBIX | CEMECTpPy
3aHATHAX
Ne21.
CobecenoBa-
HUE
(YO-1).
yMeer IIpoBepka DK3aMeHaIMOHH
YCBOEHUS b€ BOTIPOCHI
Marepuasia Ha | NoNe 26-27 k 2
71a00paTOPHBIX | CEMECTPY
3aHATUAX
Ne22.
CobecenoBa-
HUE
(YO-1).
BJIaJICeT ITpoBepka DK3aMeHaIMOHH
YCBOEHUS b€ BOTIPOCHI
Marepuasia Ha | NoNe 27-28 k 2
71a00paTOPHBIX | CEMECTPY
3aHATUAX
Ne23-24.
Cobecenona-
HUe
(YO-1).
I1K-19 3HAeT ITpoBepka OK3aMEeHallMOHH
[1K-22 YCBOCHHUS bI€ BOIIPOCHI
matepuana Ha | NeNe 27-29 k 2
71a00paTOPHBIX | CEMECTPY

3aHATUAX




No25.
CobecenoBa-
HUE

(VO-1).

yMeeT

IIpoBepka
YCBOGHUS
MaTepuaia Ha
1a00paTOpPHBIX
3aHATUAX
No26.
Cobecenona-
HUEC

(YO-1).

DK3aMeHallMOHH
bI€ BOIIPOCHI
NeNe 28-30 k 2
CeMECTpy

BIIAJIEET

IIpoBepka
YCBOCHHS
MaTepuasa Ha
1ab0paTOpPHBIX
3aHATUAX
No27.
CobecenoBa-
HHC

(YO-1).

DK3aMeHallHOHH
bI€ BOIIPOCHI
NeNe 30-31 k2
CceMeCTpy

10

11

Pazgen 3.
DIJIEKTPUYECTBO U
MardeTH3M

Tema 1. DnexrTpuueckoe
MoJIe B BaKyyMe.

Tema 2.1IpoBoiHUKY 1
JTUDJICKTPUKH B
ANEKTPUIECKOM TIOJIE .
Tema 3. IlocToSHHBINM
ANEKTPUYECKUI TOK.
Tewma 4.
DneKTpoMarHuTHas
WHJTYKITHS.

OIIK-2

3HacCT

IIpoBepka
YCBOCHHS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne28.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaInOHH
BI€ BOIIPOCHI
NeNe 1-3 k3
ceMecTpy

yMeeT

IIpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne28.
CoOecenoBa-
HUE

(YO-1).

DK3aMeHaInoH-
HBIE BOTIPOCHI
NeNe 4-5k 3
ceMecTpy

BJI1aacCT

[TpoBepka
YCBOCHHUS
MaTepuaia Ha
1a00paTOPHBIX
3aHITHIX
Ne29.
Cobecenona-
HUe

(YO-1).

DK3aMeHaInoH-
HBIE BOTIPOCHI
NeNe 6-7 x 3
ceMecTpy

I1K-19

3HACT

yMeeT

BJIaJieeT

IIposepka
YCBOEHUS
Marepuaia Ha

DK3aMeHaInoH-
HBIE BOITPOCHI




naboparopubix | NeNe 8-11 k 3
3aHATHUAX CeEMECTpy
Ne30.
CobecenoBa-
HUE
(YO-1).
12 I1K-19 3HAET [IpoBepka DK3aMeHaIMOH-
[1K-22 YCBOEHUS HbIE BOIIPOCHI
matepuana Ha | NeNe 12-15k 3
71a00PaTOPHBIX | CEMECTPY
3AHITHIX
Ne30.
CobecenoBa-
HUE
(YO-1).
yMeeT [TpoBepka DK3aMeHaIMoH-
YCBOGHUS HBIE BOTIPOCHI
matepuana Ha | NeNe 16-18 x 3
71ab0paTOPHBIX | CEMECTpPy
3aHATHSAX
Ne3 1.
CobecenoBa-
HUE
(YO-1).
BJIAJICET IIpoBepka DK3aMeHaIuoH-
YCBOCHHUS HBIE BOITPOCHI
Marepuana Ha | NoNe 19-20 k 3
71a00paTOPHBIX | CEMECTPY
3aHATUAX
Ne3 1.
CobecenoBa-
HUE
(YO-1).

13 Pasnen 4.0ntuka OIIK-2 3HAEeT [TpoBepka DK3aMeHaIMOHH
Tema 1. YCBOCHMS bI€ BOIIPOCHI
I'eomerpuueckas Marepuana Ha | NoNo 20-21 k 3
OTITHKA. 71a00PaTOPHBIX | CEMECTPY.

Tema 2. 3AHATHUAX
Hurtepdepenius cpera. No32.
Tema 3. Jludpakmus CobecenoBanu
CBETA. e (YO-1).
Tema 4. Ilonsapusanus yMeer IIpoBepka OK3aMEeHallMOHH
CBETa, B3aUMOJICHCTBUE YCBOCHHUS bI€ BOIIPOCHI
CBETa C BEILECTBOM. martepuana Ha | NeNe 22-23 k 3
Tema 5. DnemeHTsI 71a00paTOPHBIX | CEMECTPY.
KBaHTOBOW (PH3UKHU. 3aHITHIX

Ne32.

Cobecenona-

aue (YO-1).

BIIJICET [IpoBepka DK3aMEHAalOHH
YCBOCHHUS bI€ BOIIPOCHI

MaTcpuraja Ha




14

1ab0paTOpPHBIX

NoNe 23-24 k 3

15

3aHITHIX CeMeCTpYy.
Ne32.
CobecenoBa-
aue (YO-1).
[K-22 3HAET [IpoBepka DK3aMeHaIMOHH
YCBOCHHS BIC BOIIPOCHI
matepuana Ha | NeNe 25-26 x 3
1a00paTOPHBIX | CEMECTPY.
3AHITHIX
Ne33.
CobecenoBa-
aue (YO-1).
yMeeT [TpoBepka DK3aMeHaIMOHH
YCBOCHHS BIC BOITPOCHI
matepuana Ha | NeNe 26-27 x 3
1ab0paTOPHBIX | CEMECTPY.
3AHATHIX
Ne33.
CobecenoBa-
aue (YO-1).
BJIaJICET ITpoBepka DK3aMeHaIMOHH
YCBOCHHS BIC BOITPOCHI
marepuana Ha | NeNe 27-28 k 3
1a00paTOPHBIX | CEMECTPY.
3aHATUAX
Ne34.
CobecenoBa-
aue (YO-1).
[1K-19 3HAET [TpoBepka DK3aMeHaIMOH-
[1K-22 YCBOCHUS HBIE BOTIPOCHI
Marepuasia Ha | NeNe 29 k 3
71a00PaTOPHBIX | CEMECTPY.
3aHATUAX
Ne3s.
CobecenoBa-
aue (YO-1).
yMeeT [TpoBepka DK3aMeHaIOH-
YCBOCHHUS HBIE BOIIPOCHI
Marepuana Ha | NoNo 27-28 k 3
71ab0PaTOPHBIX | CEMECTPY.
3aHATUAX
Ne36.
Cobecenona-
aue (YO-1).
BIIa/IeeT [TpoBepka DK3aMeHaIOH-
YCBOCHHUS HBIE BOITPOCHI
matepuana Ha | NeNe 29-31 k 3
1ab0PaTOPHBIX | CEMECTPY.
3aHITHIX

Ne36.




CobecenoBa-
aue (YO-1).

IIIkajia oueHNBAHUS YPOBHS CGOPMHUPOBAHHOCTH KOMIIETCHIMH

Koa n Jtansl GOpMUPOBAHMA KOMIETEHIMH KPHUTEepPHH N0KA3aTeJH
¢popmynupoBka
KOMIIETEHIINH
OIIK-1 3HAeT OCHOBHBIE 3aKOHbI 3HaHue CIIOCOOHOCTH JaTh
(moporoBsrit €CTECTBEHHOHAYYHBIX OCHOBHBIX OTpeIeNICHUs] OCHOBHBIX
YPOBEHB) JIMCIIUTITHH 3aKOHOB 3aKOHOB
€CTECTBCHHOHAYY | €CTECTBEHHOHAYYHBIX
HBIX TUCIMIUIMH | JTUCIUIUTHH
yMeeT HCIIONIB30BaTh VMenune CIMOCOOHOCTD
(MPOJBHUHYTHIH | OCHOBHBIE 3aKOHBI HCIIONB30BaTh HCTIONB30BaTh
) €CTECTBEHHOHAYYHBIX OCHOBHbBIE OCHOBHBIE 3aKOHbI
JIMCIIUTUIAH B 3aKOHBI €CTECTBEHHOHAYYHBIX
npodeccCHOHATHLHON €CTECTBEHHOHAYY | MUCIMIUTHH B
JeATENbHOCTH HBIX TUCIUIUIMH B | MPOo(eCCHOHANBHOM
npoQeCcCHOHANIbH | IEATEIbHOCTH
OH NeITEeNbHOCTH
BJIAZIEET CIIOCOOHOCTBIO U Bnaneer CIIOCOOHOCTh U
(BBICOKHIA) TOTOBHOCTBIO CIOCOOHOCTBIO U | TOTOBHOCTBIO
HUCIIOJIb30BaATh TOTOBHOCTHIO HUCITIOJIB30BAaTh
OCHOBHBIC 3aKOHbBI HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
€CTECTBECHHOHAYYHBIX OCHOBHBIC €CTECTBCHHOHAYYHBIX
JUCILIUITIINH 3aKOHbI JUCIIUIIIINH
€CTECTBCHHOHAYY
HBIX JTUCLHIUIMH
OIIK-2 3HaeT OCHOBHBIE 3aKOHBI 3HAHHE OCHOBHBIX | CIIOCOOHOCTH JaTh
CIIOCOOHOCTHIO (moporoBwIit (M3HKH, METOABI 3aKOHOB (PU3UKH, | OIpeleTeHHs OCHOBHBIX
HCIIONTB30BaTh YPOBEHB) MaTeMaTH4ECcKOro METOZIOB 3aKOHOB (PU3UKH,
OCHOBHBIC aHanm3a, MaTeMaTH4eCcKoro | mMeromam
3aKOHBI TEOPETHYECKOTO U aHanu3a, MaTeMaTH4ECKOro
€CTECTBEHHOHAYY 9KCIIEPHMEHTAIBHOTO TEOPETHYECKOT O aHain3a,
HBIX JUCLMIUIMH B HCCIIEIOBaHUSL. U TEOPETUYECKOT0 U
poecCHOHAIBH 9KCIIEPUMEHTAb | AKCIEPUMEHTAIBFHOTO
Ol JIeATeNbHOCTH, HOT'O HCCIIeIOBAHNS,
MIPUMEHSET HCCIIeIOBAHNS, HEOOXOMMBIE IS
METOBI HE0O0XO0MMBbIe u3ydeHus Gpusuku
MaTEeMaTHIECKOr0 IUISL U3y9EHUS
aHaJm3a u buzuku
MOACIMPOBARMA, | yyreer HPUMEHSTH yMeHHe CITOCOGHOCTBIO
TCOPETUICCKOTO M | (ponBuHyTHIA | (U3MYECKUE 3AKOHBI M | HPUMEHSTH IPOBOIHTH
OKCICPUMEHTAJIBH | ) MeTOIBI METOJIBI SKCIIEPUMEHTAJIbHbIE
oro MaTeMaTHIeCKOro MaTeMaTHIeCKOro | (hU3MUecKue
HCCICN0BaHNA aHaAIN3a B aHAN3A 1 JKCTIEPHMEHTHI,
npoecCHOHANBHOM MOJICTUPOBAHMUS, | TOTydaTs,
JeSITeTbHOCTH TEOPETUIECKOT O 00pabaThIBaTh U
MIPOBOJIATh " aHaIN3UPOBATh
br3HIecKuit 9KCIIEPUMEHTATb | METOIOM
9KCIIEPUMEHT C HOT'O MaTeMaTHYECKOro
MIPUBIICYCHHEM MCCIIEIOBAHHUS aHaM3a pe3ybTaThl
METO/IOB JUTSL U3y9CHUS TEOPETHYECKOTO U
MaTeMaTHYECKOH pasnernos IKCIIEPUMEHTAIBHOT O
CTaTUCTHUKH (b¥3HKH, ONIMCATh | MCCIIEAOBAHMS,
HH(OPMAIIMOHHBIX MaTeMaTHIeCKUM | 00OCHOBBIBATH BBIBOJBI

TeXHOJ’IOFHfI, ns3jaraTtb
KpaTKO U JIAaKOHUYIHO

1 MCTOAaMH
MMponecCol 1




MaTepuai B popme
OTYETOB,
aHaIN3UPOBATH, JENATh
BBIBOJIBI

SIBJIEHUS,
HEO0OXO0JUMOCTh
HCCIIEIOBAHMS
KOTOPBIX
BO3HHKAET B
podecCHOHANTBH
Oli IeATENIbHOCTHU

BJIaJIEET HaBBIKAMH BJIaJieeT CIIOCOOHOCTBIO
(BBICOKHMIA) CaMOCTOSITEIILHOM HaBBIKAaMH UCTIONIb30BATh
pabots ¢ (usnueckux, a OCHOBHBIE 3aKOHBI
9KCIIEPUMEHTALHBIM TaKke odre- 3Ky B
00opynoBaHuEM, MO3HABATEIbHBIX npoeccrOoHAILHOM
METOKaMHU YMEHHH Kak Juis JIeSTelIbHOCTH,
IKCIIEPUMEHTAITBHBIX peeHus CaMOCTOSITEIILHO
HCCJIETOBaHMIH, Hay4HO- MIPUMEHSIET METOJIBI
HaBBIKaMH pabOTHI C TEXHUYECKUX MaTeMaTH4eCcKOro
Hay4YHOI U 3a7a4 B aHausa,
METOJMYECKOi npodeccroHaIbH TEOPETHYECKOr0 U
JUTEpaTypoit oi AKCIIEPUMEHTATILHOT'O
OCHOBHBIMH METOJIAMH | JIEATEILHOCTH, WCCIIEOBaHMUS JUIS
TEOPETHYECKOr0O 1 TaK ¥ st U3y4eHUs QU3UKH
OKCIICPUMECHTAJIbHOT' O q)yH}IaMCHTaHI)H
HUCCJICIOBAHUS, Ol MOATOTOBKU
METOJaMHU IIOHMCKa U
00paboTKH
uHbopmanuu
I1K-19 3HaeT TpaHUILIBI IPUMEHEHNUS | 3HaHHE CriocoOHOCTh 1aTh
(HOpOFOBbIﬁ TUIOTE3, MPUMECHATH OCHOBHBIX ONpeCaACICHUEC OCHOBHBIX
YPOBEHB) METO/bI TUIIOTE3, METOJOB | THIIOTE3 M METOJ0B
MaTeMaTH4ECKOro MaTEMAaTHYECKOT0 | MaTeMaTHYECKOro
aHaJM3a u aHalM3a u aHalu3a u
MOJIETMPOBaHHUS, MOJIETMPOBAaHUA, | MOIEITUPOBAHUS
TEOPETUYECKOr0 U TEOPETUYECKOr0
9KCNEPHUMEHTAIIBHOTO u
UCCIIEIOBaHUS 9KCIIEPUMEHTAIIb
HOTO
UCCIIEIOBaHUSA
yMeeT IUIAaHUPOBATh U Ymeer CrnocoGHOCTb
(IpOIBUHYTHIM | MPOBOAUTH MPUMEHSTh MPUMEHHUTH TUIIOTE3bI U
) ¢dm3udeckue u THIIOTE3BI U METO/IbI
XMMHUYECKHE METO/bI MaTeMaTH4ecKoro
9KCIIEPUMEHTHI, MaTeMaTHYecKOr | aHanu3a u
MIPOBOJIUTH 00PabOTKY 0 aHaNM3a u MOJICTUPOBaHHUA,
WX pPe3yabTaTOB U MOJIETTUPOBAHUS, | TEOPETHIECKOTO U
OLICHUBATh TEOPETHYECKOr0 | 3KCHEPUMEHTAIBHOTIO
TIOTPEIIHOCTH, " HCCIIEIOBaHNS
BBIIBUTATh THIIOTE3bI U | 3KCHEPHMEHTANb
yCTaHaBIIMBATh HOTO
TPaHHMIIBI UX HCCIEOBaHNSA
IIPUMEHECHHS,
TIPUMEHATH METO/BI
MaTEeMaTHIecKOro
aHam3a u
MOJIETTMPOBAHNS,
TEOPETHIECKOTO 1
9KCTIEPUMEHTAIBHOTO
HCCIIEIOBAHMSA
BJIQJIEET Haspikamu Bnaneer CIIOCOOHOCTBIO
(BBICOKMIA) TUTAHUPOBAHUS Hagpikamn TUTAHUPOBATh U
¢usnueckux n TUTAHUPOBAHUS MPOBOIUTD (PU3MUECKHE
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XUMHYECKHX (bu3HYecKuX U U XUMHYECKHE
IKCIIEPHUMEHTOB, XUMHYECKHX 9KCTIEPUMEHTBL,
00paboTKU U OLIEHKH IKCIIEPUMEHTOB, TPOBOJUTH 00PabOTKY
TIOTPEITHOCTH, 00paboTKH U UX pe3yJbTaTOB U
METOAaMH OLICHKH OLICHMBATh
MaTEeMaTHYECKOrO TOTPEIITHOCTH, TOTPEITHOCTH,
aHanu3a u METOIaMH BBIJIBUTATh THUIOTE3bI U
MOJIETMPOBaHHS, MaTeMaTHYECKOr0 | YCTaHABIUBATH
TEOPETHYECKOTO U aHanm3a u TPaHUIIBI KX
IKCIEPUMEHTAIBHOTO MOJICTUPOBAHUS, | MPUMEHEHUS,
HCCIIeIOBaHUS TEOPETHYECKOTO TPUMEHSATH METOJIBI
u MaTeMaTH9ECKOr0
JKCIIEPUMEHTAIb | aHAJIU3a U
HOTO MOJICTTHPOBAHHUSI,
UCCIIeIOBaHUS TEOPETHUYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCIIEIOBAaHUS
3HaeT OCHOBHBIE (hu3nueckne | 3HaHHE OCHOBHBIX | CrocoOHOCTB JaTh
(moporoBwrit TEOPHH IS PELICHUS (bu3HUIecKux ompeJeNieHne
YPOBECHb) BO3HHKAIOIIHX TEOpHi OCHOBHBIX (DH3HUIECKHX
¢bu3HUecKkux 3a1a4 TEOpHi
yMeeT HCIIOJIb30BaTh 3HAHUS VYmeer pemiate CriocoOHOCTh K
(MPOJBHUHYTHIA | OCHOBHBIX (DU3HUYECKHX | BO3HHKAFOIINE CaMOCTOATEIIBHOMY
) TEOpUH AJIS PELLECHUS (usnueckne peLIeHuto
BO3HHKAKOIINX 3aJa4H, BO3HHKAKOIINX
(usnueckux 3amnad, CaMOCTOATEIBHO ¢u3udeckux 3anad,
CaMOCTOSATEIBHO nprobpeTaTh MOHUMAaHHe
nprodpeTaTh (uznueckux MPUHIIUTIOB pabOoThI
(bu3nuecKuX 3HAHWH, 3HaHUH, IS npuOOPOB M YCTPOUCTB
JUIS IOHUMaHUA HOHUMAaHHA
HPHUHIMIOB PabOThI IPHHIUIIOB
pUOOPOB M YCTPOHCTB | paboTHI
npubopoB U
YCTPOUCTB
BIIaeeT HaBbIKaMH BIIajieeT CrocoGHOCTb
(BBICOKMIT) UCIIOJIB30BATh 3HAHUSA HaBBIKaMH UCIIONB30BaTh
OCHOBHBIX (PM3UYECKUX | HCIOIB30BATh HEO0O0XOANMBIEe HaBBIKH
TEOpHH VIS peLIeHNs 3HAHUS OCHOBHBIX | IS IIOHMMaHHUS
BO3HHUKAIOIINX (uznueckux MPUHIIUTIOB pabOTHI
(dusnueckux 3amad, Teopuit s npudopoB U
CaMOCTOSTEIBHOTO perIeHus YCTPOICTB, 3HAHUSIMU
NpHOOpETEHNUS BO3ZHHKAIOIINX OCHOBHBIX (DPH3MYECKHX
(u3nuecKuX 3HAHWH, (uznueckux TEOpHUH JUIsl peleHus
IS IOHUMaHUA 3amad, BO3HHKAIOIINX
MIPUHIAIIOB pabOTHI CaMOCTOATENBHOT | (U3MUECKUX 3a1a4
TIPUOOPOB U YCTPOUCTB, | O MpUOOpEeTEHHS CaMOCTOSITENTBHO,
B TOM YHCIIE (huznaecKux CIIOCOOHOCTH
BBIXOJISIIIHX 32 3HAHHUH, 11 aHaIN3UPOBATh
penessl TOHUMAaHUS (bu3HyecKue 3HAHNMS,
KOMIIETEHTHOCTH NPHHIUTIOB CIIOCOOHOCTD BBIBOZIA
KOHKPETHOTO paboTHI OCHOBHBIX 3aKOHOB.
HaTIPaBIICHUS prOOPOB 1

YCTpPOKCTB, B TOM
qrcne
BBIXOZSIINX 32
TIPeIeITbI
KOMIIETEHTHOCTH
KOHKPETHOTO
HarpaBIICHUS

MeTozmquKne PEKOMEHIAIINH, OIIPCACIAIONINEC IIPOLHCAYPbI OHICHUHBAHUA




Pe3yJbTATOB OCBOCHUS AUCUMILIMHBI
OueHovHbIe CpeACTBA IJIA NPOMEKYTOYHON aTTeCTAMU
Bonpocsl k 3auery

2 cemecTp

1. Kunemaruka matepuaibHOR TOUkH. CKOPOCTh. Y CKOpEHHUE.

2. HopmanbHOE U TaHTEHIIMAJIBHOE YCKOPEHHUE.

3. [IBukeHue MaTepraibHOM TOUKH 10 OKPY>KHOCTH. YTJI0Basi CKOPOCTb.
VYrioBoe yckopeHue.

4. Macca. Cuia. 3akonsl HeroToHa.

5. 3aKOH COXpaHEHUs UMITYJIbCa CUCTEMBI MaTepUATLHBIX TOUYEK.

6. Buasl B3aumoieiicTBuid. ['paBUTAIIMIOHHBIEC CHUIIBI.

7. DHeprus u padoTa.

8. Kunetnueckas sHeprus u padora.

9. KoncepratupHbie cuiibl. [loTeHIIMaNbHASI DHEPTHS MaTepUAILHON TOUKH BO
BHEIITHEM CHJIOBOM IIOJIE .

10. 3akoH coXpaHEHUsl SHEPTUH.

11. MomeHT ummyabca MaTepHAIbHOW TOUKH, TBEPJIOTO TEa.

12. MomeHT unepuuu Tesia. MOMEHT HHEPIIUU CTEPIKHS.

13. MomenT cuinbl. OCHOBHOM 3aKOH JTUHAMUKH BPAILIATEIHLHOTO JABMXKECHHUS
TBEPAOTO Tea. 3aKOH COXPAHEHHSI MOMEHTa HMITYJIbCa.

14. T'apmonnueckue konebanus. duddepennunanbsHoe ypaBHeHHE
rapMOHUYECKUX KOJIEOAHU.

15. DHeprus rapMOHUYECKUX KOJICOAHUH.

16. Beinyxaennble kojebanus. Pezonanc.

17. BonHbl B ynpyrux cpenax. 3ByKOBbIE€ BOJHBI.

18. Mexanuka >KHAKOCTEH W ra3oB. Teopema 0 HEPEPHIBHOCTH CTPYH.
VYpasuenue bepuymnu. Cuibl BHYTpeHHETo TpeHus. JlaMuHapHoe U TypOyJIeHTHOE
TEYEHUE.

19. OcHOBHOE ypaBHEHHE KHUHETHYECKON TEOPUU Ta30B.

20. YpaBHEHHE COCTOSTHUSA HJEATBHOTO rasa.

21. Pactipeenienre MOJIEKYJ MO CKOpocTsIM MakcBeia.

22. bapometpuueckas ¢popmyina. Pacnipenenenne bonbiimana.

23. Yucno coynapenuit monekyin. CpeaHsisi JyinHa CBOOOIHOTO TIpodera.

24. SIBnenue nepeHoca. DMIUPUUECKIE YpaBHEHUS nepeHoca. MoJIeKyIsapHO-
KUHETUYECKAsi TEOPUST  BSI3KOCTH U TEIIOMPOBOJHOCTH T'a30B.

25. [ Hauano TepMoauHAMUKH. BHYTpeHHsS SHEpTHS.

26. TeruioeMKOCTh HWACAIBHOTO Ta3a. Y paBHeHUEe Maiiepa. TeminoeMKocTh
TBEepbIX TeJ. 3akoH J[romonra-IlTu.

27. Annabatnueckue mporecchl. YpapHeHnue [lyaccoHa.

28. Pabota maeanpbHOTO raza MNP PAa3IMYHBIX MPOIECCaXx.

29. 11 mavamo repmoamHamuku. KoaddurmeHT mone3noro aeicTeus
TEIUIOBOM MAaIlIMHBI.



30. Iuxn Kapho, ko PuiimeHT noae3Horo AeiCTBUS.
31. Ourponus. CBOHCTBA SHTPOIHUH.

32.
Bomnpocsl k 3k3ameHy

3 cemecTp

1. 3akon Kynona. HanpskeHHOCTB aiekTpudeckoro nojsi. Teopema [Maycca.

2. PaboTa sanexkTpuyeckoro noJsis npu nepemeniennu 3apsaa. Hupkymsius
BekTopa E

3. [lorennman. Paznocts norenuunanos. Ces3p HanpsDkeHHOCTH E u
NOTEHIIHANIA.

4. TIpoBOAHUK B AJIEKTPUUECKOM I0JI€. DIEKTPOEMKOCTh KOHJEHCATOpa.
DHeprust IEeKTPUYECKOTO MOJIS.

5. lnnneKTpuKH B 35ieKTpuueckoM nosie. Teopema ['aycca st E B
IU3JIeKTpUKax. JlusnekTpuyeckas MpoOHUIAaeMOCTh cpeibl. BexkTop cMeleHusl.

6. Onexkrpuyeckuii Tok. Cuna Toka. [IMoTHOCTH TOKA. DIEKTPOABMKYIIAS
CWJIa UCTOYHHMKA TOKa.

7. 3akon Owma 151 OTHOPOJIHOTO y4yacTKa Ienu ( MHTerpajibHas U
muddepenumanbHas Gopmbl).

8. 3akon Jlxxoyns-Jlenna. 3akon OmMa Ji71s1 HEOTHOPOAHOTO YYacTKa ey, JJis
3aMKHYTOW LEIIH.

9. MexaHu3M MPOBOJIMMOCTH TOKA B YUCTHIX U MPUMECHBIX
NOJIYIIPOBOJHUKAX.

10. BzaumopeiicTBre MPOBOJIHUKOB C TOKOM. MHIYKIMS MArHUTHOTO TIOJIS.

11. 3akon buo-CaBapa-Jlannaca. MHayKius npsiMoro NpoBOJHUKA C TOKOM
OECKOHEUHOM JJIMHBI.

12. Teopema o nupkynsanuu Bektopa B. Teopema ["aycca ni1s BekTopa
MAarHUTHON MHIYKIIHH.

13. JleiicTBre MarHUTHOTO TOJIA HA MPOBOJHUK ¢ ToKOM. Cuna Amniepa. Cuna
JlopeHna.

14. MarnuTHOe 1oJie B BellecTBe. Teopema o upKyaaiuu 11 B mpu
HaJIMYMM BellecTBa. MaruuTHasi MpOHUIAEMOCTb Cpelibl. BEKTOp Hanps>KEHHOCTH
H.

15. Knaccudukarus maraetukon. /[ua-, mapa-, heppoMarHeTHKy.

16. DnexTpomaruuTHas UHAYKIUA. 3akoH Dapanes. Mexanusm
BO3HUKHOBeHUS J[C MHIYKIUHU.

17. SIBnenue caMouHIyKUMHU. MTHAYKTUBHOCTh. DHEPrUsi MATHUTHOTO MOJIS.

18. B3anMoCBS3b PJIEKTPUIECKUX U MATHUTHBIX 1T0siei. OCHOBHBIE
MOJIOKEHUS Teopun MakcBea.

19. CBoiicTBa 371€KTPOMAarHUTHBIX BOJH.

20. IIpupona cBeTa.

21. 3aK0HBI TEOMETPUIECKOM ONTUKH. SIBICHUE TTOTHOTO BHYTPEHHETO
OTpa)XeHUS.

22. Tlornomenue cBera. 3akoH byrepa-Jlambepra. Paccesnue cBera. 3akoH
Panes.



23. lucnepcus cBeTa.

24. UnTepdepenuus cBeTa. Y clIOBUS KOTEPEHTHOCTH.

25. ludppaxuus ceera. Jludpakuus cBeTa Ha KpyrjioM OTBEPCTUH, Ha ILEIH.

26. [Tonspuzamnus ceera. 3akoH Mantoca. 3akoH bproctepa. [[BoiiHoe
nyuenpenomieHue. OnTudeckas akTUBHOCTb.

27. ®otorddext. YpaBuenue DiHTeiHa. BuyTpennuit pororddexr.

28. Ctpoenne atoma. Teopust aroma Bojopoja mno bopy.

KopnyckynsipHo-BOTHOBOM ayanu3m BemiectBa. CBolicTBa BOJH A€ bpoins.
CootHouienue HeonpeaeaeHHocTe. BomHoBas GyHKIMS U €€ CTaTUCTUUYECKUN
CMBICIL.

29. Ypasnenue lpenunrepa. AToM BOJ0po/ia B KBAHTOBON MEXaHHKE.
[puniun [Naynu. 3anonHeHue 3J1EKTPOHHBIX 000JI0YEK aTOMOB.

30. Mosiekybl: XUMUYECKHE CBSI3U, MOHATHE 00 SHEPTETUYECKUX YPOBHSX.

31. [loHsiTHE O 30HHOM TEOPUU TBEPABIX TeJl. MeTabl, TUIAEKTPUKU U
NOJYIPOBOAHUKH.

Kpumepuu OYEHKU 6onpocoes 3ademy

OtMmeTKka « He3auTeHo»

OTBeT cCTyleHTa, OOHApYKHBAWOIIMK HE3HaHWE (PU3UKH, OTIMYAOITUHCS
HE3HaHUEM OCHOBHBIX 3aKOHOB T€OpPHHU, HEC(HOPMUPOBAHHBIMU HaBBIKAMU aHAJIN3a
SIBJIEHUM, MPOIIECCOB; HEYMEHUEM JaBaTh apryMEHTUPOBAaHHbIE OTBETHI. CTYyAEHT
JEMOHCTpUpPYET dparMeHTapHbIE MPEICTABICHUS 00 OCHOBHBIX 3aKOHAaX (DM3HUKH,
JOTyCcKaeT rpyoble OIUOKH MPH OTBETE, HEYMEHNUE TPUMEHUTH UMEIOIITUECS 3HAHUS
Ha MPAaKTHUKE.

1. Hesnanue wnm HemoHuMaHue OObINEH WK HanboJiee CyIecTBEHHON

4acTH y4eOHOIro MaTtepuaa.
2. JlomymieHsl CyIIECTBEHHbIE OIIMOKH, KOTOpPHIE HE MCIPABISIOTCS
IIOCJIE YTOUHSIOIIUX BOIIPOCOB, MaTEPUall U3J105KEH HECBS3HO.

Kpurepun onieHKH BONPOCOB K IK3aMEHY
Ormerka «OTINYHO»

CdopmupoBaHHbIE TPOYHBIE M TIyOOKHE 3HAHUS OO0 OCHOBHBIX 3aKOHAX
bu3uKH, TpUHIHIIAX (HU3NIECKOTO HUCCIICTOBaHUS, YBEPEHHOE BIaJICHUE YMECHUSIMHU
Y HaBbIKaMHM B JaHHOU 00s1acTu. OTBET CTyI€HTa AEMOHCTPUPYET 3HAHUE TIPEIMETA,
OTJIMYAeTCd  TJIYOMHOM M TIOJHOTOM  pacKphITHUSl  TE€MbI;  BIIaJICHUE
TEPMUHOJIOTHYECKUM  amllapaToM; yMEHHE OOBICHATH CYIIHOCTh, SIBICHUH,
IIPOIICCCOB, JIeJaTh BBIBOABI M 00OOIICHHMS, JaBaTh apryMEHTUPOBAHHBIC OTBETHI,
NPUBOJUTH TPUMEPHI

O1meTka «Xopouo»
CdopmupoBaHHBIE TPOYHBIE W TIYOOKHE, HO COJEp)KAIIUe OTIEIbHBIC

HETOYHOCTH, 3HaHUS 00 OCHOBHBIX 3akoHax (um3uku. He mocrarouHo yBepeHHOE,



XOTs ¥ C(POPMUPOBAHHOE BJIAJICHUE YMEHUSMU M HaBbIKAMH B JaHHOU oOnactu. B
OTBETE JOIYCKAIOTCS OTAEJIbHBIE HETOUYHOCTH.

OTMeTKa « YI0BJIETBOPUTEIBHO»
Henonnble mnpencrtaBieHuss 00 OCHOBHBIX mocTynarax (usuku. OTBer

CTYyJICHTa CBUJETEIBCTBYET O c1a00 chOpMUPOBAHHBIX HABBIKAX aHAIM3a SIBJICHUM,
MPOIIECCOB, HEJOCTATOYHBIM YMEHHEM JlaBaTh apryMEHTHPOBAHHBIE OTBETHI U
MPUBOJUTH TMPUMEPHI; HEJAOCTATOYHOM JIOTMYHOCTBIO U TOCIEI0BATEIbHOCTHIO
otBeTa. JlomyckaeTcss HECKOJIIBKO OITMOOK B COJIEpKAHUU OTBETA.

Ot1merka « HeynoBieTBOpUTEIbHOY

OTBeT cCTyleHTa, OOHApYKHBAWOIINK HE3HaHWE (PU3UKH, OTIMYAOITUNCS
HE3HAaHUEM OCHOBHBIX 3aKOHOB T€OpPUHU, HEC(HOPMUPOBAHHBIMU HAaBbIKAMU aHAN3a
SIBJIEHUM, MPOIIECCOB; HEYMEHUEM JaBaTh apryMEHTUPOBAHHbIE OTBETHI. CTYyAEHT
JIEMOHCTpUPYET (parMEeHTapHbIE MPEJICTABICHUSI 00 OCHOBHBIX 3aKOHAaX (hM3UKH,
JoTMycKaeT rpyoble OIUOKH MPU OTBETE, HEYMEHUE TPUMEHUTH UMEIOIITUECS 3HAHUS
Ha MPAKTHUKE.

1. Hesnanue wnm HenoHnManue OOJbINEH UM HauboJIee CyIeCTBEHHON

HqaCTHUu yqe6H0r0 mMartcpuala.
2. I[OHYIIIGHBI CYHICCTBCHHBIC OIHI/I6KI/I, KOTOPBIC HC HUCIIPABJIIAIOTCSA
IMOCJIC YTOYHATOIMINX BOIIPOCOB, MATCPHAJl U3JIOKCH HCCBA3HO.



