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ABSTRACT

Bachelor’s degree in 19.03.04 Technology products and catering

Study profile «The technology of production and organization of catering
services».

Course title: «Physics».

Basic part of Block B 1, B 13, 2 credits Basic part of Block

Instructor: Plotnikova.O.V.

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

- to use basic physical concepts and basics of physical theories within the
course of physics of school to analyze and explain the processes in Nature and
engineering;

- to use the knowledge of the basics of mathematical analysis and vector
algebra;

- to solve simple physical tasks analytical and graphical methods;

- to do a simple measurement of physical quantities.

- to be skilled to work with educational literature;

- to be skilled using simple measuring tools;

- to be skilled design of observations, experiments and calculations;

Learning outcomes:

GPC-1 - the ability to search, store, process and analyze information from
various sources and databases, to represent it in the required format using the
information, computer and network technologies;

PC-29 - - the ability to change and to make the description of the
experiments, prepare the data for the compilation of reviews, reports and scientific
publications; possession of statistical methods and means of the processing of the
experimental research.

Course description: Content of the discipline covers the range of issues that
reveal the essence and application of basic physical phenomena, concepts, laws

and theories, the knowledge of which will enable students to more easily navigate



in the world and to improve in the professional area. The course «Physics» consists
of six sections: mechanics, molecular physics, electricity and magnetism, optics,
atomic and nuclear physics. The discipline «Physics» logical and comprehensive
associated with such courses as «Mathematics», «Chemistry», «Electrical
engineering and electronics», «Processes and devices of biotechnology » and other
one.

Main course literature:

1. Savelyev L.V. The course of physics. In 3 volumes. Volume 1. Mechanics.
Molecular physics. Ed. 4th stereotype. / 1.V. Saveliev - M .: Lan, 2008. - 320 p.

https://lib.dvfu.ru:8443/lib/item?id=chamo:348677 &theme=FEFU

2. Savelyev 1.V. The course of physics. In 3 volumes. VVolume 2. Electricity.

Oscillations and waves. Wave optics. Ed. 3rd stereotype. / 1.V. Saveliev - M .: Lan,
2007. - 496 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:348432&theme=FEFU

3. Savelyev L.V. The course of physics. In 3 volumes. Volume 3. Quantum

Optics. Atomic physics. Solid-state physics. Nuclear physics and elementary
particles. Ed. 4th stereotype. / 1.V. Saveliev - M .: Lan, 2007. - 432 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:348433&theme=FEFU
4. Trofimova T.l. The short course of physics: [textbook for high schools] /
T.1. Trofimova. - M .: Higher School, - 2007. — 352 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:295007 &theme=FEFU

Form of final knowledge control: pass-fail exam, exam.
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https://lib.dvfu.ru:8443/lib/item?id=chamo:348433&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:295007&theme=FEFU

AHHOTAIUA

Kypc «®uzuka» Bxonut B 010k b1.b 13 u orHOcuTca k 0a30BoOil yacTu
HalpaBJICHUS TMOJATOTOBKM OakamaBpckod mporpammbl  19.03.01 19.03.04
«TexHomorust TPOAYKIMA U  OpPraHW3alus  OOIIECTBEHHOTO  MUTAHUS».
Tpy10eMKOCTh AUCHUILIMHBI COCTABIISAET 2 3aUE€THBIC €IUHUIIBI, 72 Yaca.

Y4eOHbIM IUJIaHOM TIPEAYCMOTPEHBl JIEKIMOHHBbIE 3aHsATus (18 uacoB),
nabopatopuble  3aHsATUS (18  dacoB),nmpakThuyeckue paboTel — 18 .
caMmocTosiTelbHasE pabota cryaeHTa (18 wacoB), 3adyeT U 3Kk3ameH (27 yacos).
Jucuuminna peanusyetcs Ha 1 kypce B 1 u 2 cemecTpax.

Jns ¢GopmupoBaHUs ~ HA4yaJdbHOTO  KOMIETEHTHOCTHOTO  Mpodus
00yyJaroIIerocs, MNPeaBapUTEIIbHO KEIATEIbHO MU3YYEHUE TAKUX JUCIUILUINH, KaK
uHpopmaTuka, matematuka. CPopMUpOBaHHBIE B XOJI€ M3YUYEHUS JUCIUILUIMHBI
3HaHUS, YMEHHUS M HaBBIKM pEATU3YIOTCAd B TaKUX JUCHUIUIMHAX, Kak
AIEKTPOTEXHUKA U DJIEKTPOHMKA, TEIUIOTEXHHUKA, TMPOLECChl U  almaparhbl
OMOTEXHOJIOTUH, IKOJIOTHSI, KAK OCHOBA JIJIsi IOHUMAHUS COJICPXKAHUS YKA3aHHBIX
TUCIUTUIMH 1 (popMuUpoBaHusS OOIIEH HAyYHOW KapTUHBI MHUPA, JJISI MMOCTAaHOBKU
OTIBITOB, IPOBEJICHUS HEOOXOUMBIX U3MEPEHUN U 00pabOTKU UX PE3yIHTATOB.

Ilens MUCHUIUIMHBI: BOOPYKEHUE CTYJICHTOB 3HaHUEM (PU3MYECKUX OCHOB
TEXHUKA W TEXHOJIOTHH, (U3MUYECKUMHU METOJAaMHU HCCICIOBAHMA M WU3MEPEHUI,
CO3/laHMe HEOoOXOoAMMOW 0a3bl JUIsi M3Y4YeHUs NUCHMIUIMH NpodhecCHOHATBHOTO
[UKJIA, JIJIs1 TIOBBIIIEHUS OOIIEH KYJIbTYPHI.

3aoauu OucyunIUHLL:

- popmupoBaHuE cCUCTEMbl (PU3NUECKUX TTOHSITHUH;

- (opMUpOBaHHE OCHOBHBIX MPEJCTABICHUN COBpEMEHHON (uznueckoit
KapTUHBI MHpa Ha 0a3e U3y4YEHUs! OCHOB BaXKHEUIIUX (PU3HUUECKUX TEOPHIL;

- O3HAKOMJICEHHE CTYJEHTOB C BaXXHEUIIMMH MPUKIAAHBIMU AaCTEKTaMU
busuKy;

- O3HaKOMJICHHE CTYJICHTOB C T'yMaHUTapHbBIMU acleKTaMu (PU3NYecKOro

3HaHWSI, POPMUPOBAHUE OCHOBBI JIJISI TIOBBIMICHUS OOIIEH KyJIBTYphl 00y4aeMoro,
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€ro0 SKOJIOTMYECKOI0 BOCIIUTAHUS;

-03HAKOMJICHHE CTYJEHTOB C (U3MUYECKUMH METOJaMHU HCCIEOBaHUS U
KOHTPOJISI KaueCTBa MPOIYKIIUH;

- O03HAKOMJICHHE CTYJEHTOB C METOJIOM MOJICTUPOBAHUS (PU3HUECKHUX
SIBIICHUM, B TOM YMCJIC, C MCIIOJIb30BaHnueM DOBM;

- (opmMupoBaHHE YMEHUH TO CTATUCTUYECKON O0O0pabOTKe pe3yJbTaToB
HKCIEPUMEHTA, UX UHTEPIPETALINH;

- (GopMUpPOBaHHE HABBHIKOB IUIAHUPOBAHUS OKCIEPUMEHTAa U  €ro
OpraHu3aluu;

- BBIpa0OTKAa MPAKTUYECKUX HABBIKOB palbOThl € HM3MEPUTEIbHBIMU
npudOpaMu, OLIEHKA TOYHOCTH U JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB.

Jlist  ycremHoro W3y4eHHs AUCHUIUIMHBL «Du3nka» y o0ydaronmxcs
JOJKHBI OBITH CHOPMHUPOBAHBI CIIETYIONIUE MPEIBAPUTEIbHBIE KOMIIETCHITUH:

- CIOCOOHOCTh WCTOJB30BaTh OCHOBHBIC (PM3WYECKHE MOHSATHS U OCHOBBI
bu3HUecKUX TEOpHid, TOJyYCHHBIC B Kypce (PU3MKHU CPEHEN IIKOJBI JIJIs aHaJIn3a
1 00BSICHEHUSI MPOLIECCOB B IPUPO/IC U TEXHUKE;

- CIIOCOOHOCTh HCIOJB30BaTh OCHOBBI MaTEMaTHYECKOTO aHajiu3a u
BEKTOPHOI alireOphI;

- CITOCOOHOCTH pemiaTh MpocTeiue (Ppu3ndecKknue 3a1auu aHATUTUYECKAM U
rpauuecKkuM METOIaMu;

- CIIOCOOHOCTH MPOBOAUTH MPOCTEHIITNE U3MEPEHUS (PUBUUECKUX BEITUYUH;

- BJIaJICHUE HAaBbIKAMH pa0OTHI C yUEOHOU JTUTEPATYPOI;

- BIJIaJICHUE HABbIKAMHM HCIIOJIb30BaHUS MPOCTEHIINX HU3MEPUTEIbHBIX
WHCTPYMEHTOB;

- BIIaJIcHUE HaBbIKaMU OGOPMIICHHUS PE3yJIbTATOB HAOIIOACHUH, OMBITOB U
BBIYMCIICHUU.

B pesynaprare wu3ydeHus AAHHOM JUCHUIUIMHBL Yy  OOy4YarouIuxcs
bopMUPYIOTCS ~ CIIeAyIOIKe  OOIIEeKYJbTYpHBIC,  0OmmenpodeccuoHaIbHEIE,

npodeccruoHanbHble KOMIETEHIUH (3JIEMEHThI KOMIIETEHIIUH ).



Koa n ¢popmyanpoBka
KOMIIETeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-1 - crtocoGHOCTE
OCYUICCTBIISITH TIOUCK,

NEepCIEKTUBHBIC HANPABJICHUS Pa3BUTHS MPUKIIAIHBIX
pa3nenoB U3UKH, COBPEMEHHBIE (PU3MYECKIE METO/IBI

XpaHeHue, 00paboTKy U 3HaeT
p » 00p y MCCIIEOBAHMS, TPUOOPHYIO 0a3y
aHaJIu3 UH(pOpMaLUU U3
Pa3IUYHbIX
aHAJIU3UPOBATh pe3yJIbTaThl HKCIIEPUMEHTA,

MCTOYHUKOB U 0a3 v 6036

MeeT OCYILECTBIIATh CTaTUCTUYECKYIO OOpabOTKY IaHHBIX
JAHHBIX, IPEJICTABIISATh yH y P y A ’
ee B TpeGyeMOM HOJYYEHHBIX B X0JI€ 3KCIIEPUMEHTA, JIeJIaTh BHIBOIbI
dbopmare ¢
HCIIOIB30BaHUEM HaBBIKAMU PabOTHI C U3MEPUTEIBHBIMU NPUOOPAMU U
MH(POPMALMOHHBIX, Brnaneer croco0amu MpeICTaBICHHs TOTyYeHHON HH(DOpMAITUH
KOMITBIOTEPHBIX U
CETEBbIX TEXHOJIOTUH
[TK-29 - cioco6HOCTE 3aKOHBl  (PM3MKH,  peryJupylolmue  IMpoTeKaHHe
U3MEPATH U COCTABJIATH OMOXMMHUYECKMX U OMOTEXHOJOTUYECKHX IPOLIECCOB,
ONMCAHKE TPOBOAMMBIX | 3HAET ¢usndeckne (GakTopbl, BIMSAIONINE HA ATH TPOIECCHI,
IKCIICPUMCHTOB, CIocoObI X yueTa
MOJrOTABIUBATh
AAaHHBIC A4 UCII0JIb30BaTh 0A30BbIe 3HAHUA B 007acTU (PUBHKHU IS
COCTABIICHUA 0030POB, NpaBJICHUS MPOLECCOM IPOU3BOACTBA MPOAYKTOB
OTYCTOB M HAYYHBIX Ymeer yrip p p . poiy
Ty G THKALIHIA; BITA/ICHYE NUTaHUS HAa OCHOBE MPEBpAIllEeHHMH OCHOBHBIX
CTATHCTHUECKIMU CTPYKTYPHBIX KOMIIOHEHTOB;
METOJaMHU U
cpeacTBaMu 00pabOTKU IPUEMaMH AaHaJIN3a CBOWCTB CBIPbS M IIHILEBBIX
HKCHEPUMEHTAIbHBIX B POIYKTOB Ha OCHOBE HCTIOJIb30BaHUS

naneeT .
AQHHBIX IIPOBCICHHBIX GyHIaMCHTABHBIX 3HAHUK B 00JacTH (U3UKU |
UCCIIeIOBaHUH

($U3UUECKUX METO/IOB

Jiist hopMupoOBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKaX TUCIUATITAHBI

«Duzukay

o0y4eHwus:

JIeKYusl

MNPpUMCHAIOTCA CIICAYIOIMUE MCETOIbI

beceoaq,

aKTUBHOTO/ HHTCPAKTHUBHOT O

JIeKyuu 8 ¢dopmame PowerPoint.
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l. CTPYKTYPA U COJJEP)KAHUE TEOPETUYECKOH YACTH

Jlexmnum (18 4ac.).

Beenenne. Ilpeamer u metoanl pusuku. Pusndeckas kapruaa mupa (1
qyac).

[Ipeamer u Meroabl (PU3MKH, €€ MECTO B €CTeCTBO3HAHUM. (OCHOBHBIE
paznensl ¢puzuku. OCHOBHBIC TPEICTABICHUSI COBPEMEHHON (hU3MUECKON KapTUHBI
MHUpa.

MoayJsb 1. ®u3nveckue 0CHOBbI MeXaHUKHU (7 4ac.).

Tema 1.1. OcHOBBI KHHEMATUKU MaTepuaibHOM TOUKH (1 gac).

Knaccuueckass w  kBaHTOBass  MmexaHuwka.  HepenstuBucrckas u
pPEIATUBUCTCKAss MexaHukKa. Du3nuecknue MOJEIU: MaTepualibHas TOYKa,
abCOJIIOTHO TBEPAOE TEJO, CIUIONIHAS cpeia. MexaHuYecKoe ABUKEHUE, €ro BHUIbI.
Cucrema orcueta. OCHOBHBIE KHUHEMATUYECKHE XapPAKTCPUCTUKHU JBUKCHUSA
yactull. CKOpOCTh M YCKOPEHUE 4YACTUIIbl MPU KPUBOJUHEUHOM JIBUKEHUH.
JIBM>KEHHE YaCTHULIBI 110 OKPY>KHOCTH.

Tema 1.2. OcHOBBI ITMHAMUKHN MaTE€pUaIbHON TOUKH (2 yaca).

[ToHATHE COCTOSIHMA 4YacTHIbBI B Kjacchueckoil MexaHuke. Cuia, macca.
3akonsl HeroToHa. MHepunanbHag cucrema orcuera. [IpyHIMIT OTHOCUTENBHOCTH
lamunes m O#HmTeitHa. ['paHUIBl TPUMEHUMOCTH KJIACCHYECKOTO Crocoba
onucanus ABWKEeHUA yactull. Cumbl TpeHusi. CHIIbl TATOTEHHS, 3aKOH BCEMUPHOTO
taroteHus. Cuna TsxecTy U Bec tena. epopmanuu, nx Buasl. 3akon ['yka.

Onemenmol pesimusUCmMCKoUu OUHAMUKU.

IInomnocms  eewgecmea, memoovl ee onpedenenus. Illnacmuunocmo,
YNpY2OCmb KAk — XApakmepucmuku  MeXaHudeckux Ce0UCme U Kayecmed
NPOO0BOILCMBEHHO20 CbIPbSL U 20MOBOU NPOOYKYUU.

Tema 1.3. DnemMeHThI MEXaHUKHU TBEPAOTO Tena (2 yaca).

Llentp naepumum Tema. Ilneyo cuibl. MOMEHT Cuibl. Y CIIOBHE PaBHOBECHS
TeJla, UMEIOIIETO OCh BpalleHus. MOMEHT UHEPIIMU TBEPAOTO TEJIa OTHOCUTEIBHO

ocu. Teopema lllTelinepa. YpaBHEeHHE NBUKEHUS TBEPIOIO Teja, BPAIIAKOIIETOCA
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BOKPYT HENTOABMKHOM OCH. MOMEHT MMITyJIbCa TENA.

Tema 1.4. 3akoHbBI COXpaHEHUS B MEXaHUKE (2 Jaca).

Nmnynbc Tena. 3aKOH COXpaHEHHs] UMITyJibca. MOMEHT UMITyJbca. 3aKOH
COXpaHEHHUsi MOMEHTa wuMiIlyibca. Pabora. Momuocts. KoHcepBatuBHBIE U
HEKOHCEpBAaTUBHbIE CWJIbl. MexaHuueckas dSHeprus, ee¢ BuAbl. KuHernueckas
SHEPIUsl TMOCTYMATEeIbHOTO W BpamareabHoro JABwkKeHus. [loTeHnuanbHas
SHEPTUsl. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

THonusmue o peaxmuenom Osudicenuu. Obweguzuieckuti 3aK0H COXPaAHeHUs
oHepauU, e20 yyem npu oCywecmeieHuy mexHo102U4ecKux npoyeccos.

Moayab 2. Mexanuveckue Koje0anus U BOJIHBI (3 yaca).

Tema 2.1. Kunematuka u TuHaMuKa K0JieOaTeIbHOTO ABMKEHUS (2 yaca).

Konebanusi, wux Bumsl. XapaKTepUCTUKH KOJEOATEIHHOTO JIBHKCHUS.
[Mapmonnueckuii  ocuwuiarop. KBasuynpyrue cuiibl. YpaBHEHUE JIBUOKEHUS
FapMOHHYECKOT0 OCHMIUIATOPA MO JCUCTBUEM KBA3UyINpyrou cuisl. [Ipocrenimme
KoJe0aTebHbIE CUCTEMBbl. DHEPrusi TapMOHHYECKOro ociuiaropa. CBoOo HbBIE
3aryxarouime — KojeOaHus.  BolHykneHHble — koseOanusi.  Pesonanc, ero
UCIIOJIb30BAaHUE U YUET.

Cnoorcenue konedanui.

Tewma 2.2. Bonusl B ynpyroti cpeae (1 gac).

Yupyrue BoaHbBI, BuUAbl BOAH. Ilnockas Oerymas BosiHa. [IpuHiun
['totirenca. JlnvHa BOJIHBI, BOJHOBOM BEKTOp U (pazoBasi ckopocTh. OJHOMEpPHOE
BOJIHOBOE ypaBHeHue. KorepeHnTHble BoJiHBL. [loHsiTHE 00 WHTEpPEepeHUHH U
mudpakiui BOJH. 3BYKOBBIE BOJIHBI, XapaKTEPUCTHUKU 3ByKa. YIbTPa3ByK U
UH(}pa3ByK.

Yavmpa3zeykosvle memoowl 8 6uomexHono2UuU.

Moayab 3 MouiekyJsipHas pu3nka U TepMoauHaMuka (7 gac.).

Tewma 3.1. OCHOBBI MOJIEKYIAPHO-KHHETUYECKOM Teopuu (2 daca).

JluHaMuYecKkre M CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (u3MKe. MeTosbl
U3YYEHHUS! TEIUIOBBIX MPOLECCOB. MaKpOCKONMYECKHNEe M MHUKPOCKONUYECKUE

napaMeTpsl. TemnoBoe IBHKEHHUE, €ro OCOOEHHOCTH. TemIoBoe paBHOBECHE.
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Tepmonunamuueckas temneparypa. OcHoBHble mnonoxenus MKT. Mogens
uneanpHoro raza. OcHoBHoe ypasHenue MKT maeansHoro raza. 3akon /lanpToHa.
YpaBHeHUE COCTOSHUS Hl€AIbHOrO rasza. ['a3oBbie mporecchl. CTerneHun CBOOOIbI
MOJIEKYJ U BHYTPEHHSISI SHEprus uaeanbHoro raza. DyHKUUsS pacrpeneieHusl.
Pacnpenenenne Makcsemna. Ckopoctu Mosekya. Pacnipenenenue bonbimana.

Memoouvl usmepenus memnepamypol.

Tema 3.2. OcHOBBI pu3nUecKkoil KuHETHUKH (1 yac).

SArnenust neperoca B razax. [lonstue rpaguenta enuuusbl. uddysus.
Koapdurment b dy3un. TennonpoBOIHOCTS. Koaddumment
TerI0NnpoBOoAHOCTU. BsaskocTs. KoadduireHt Bs3kocTH.

Tennonpogoonocms U  8A3KOCMb KAK KAYeCMEEHHble XaApaKmepucmuku
NPOOYKYuU, Cnocoovl Ux onpeodeneHus.

Tema 3.3. OCHOBBI KJIaCCUUYECKON TEPMOJIMHAMUKH (2 4aca)..

KonuuectBo Ttemnotel. IlepBoe Hauamo TepMOAMHAMUKHU, €r0 YYeT MpHU
OCYILIECTBJIEHUM  TEXHOJOTMYECKHMX  mpoueccoB.  Krnaccuueckas — Teopus
TEIJIOEMKOCTH  UJEaJbHOTO Trasza, €€ OrpaHu4eHHOCTh. OOpaTumble U
HeoOpatumbie mporiecchl. OCHOBBI paboThl TeroBoM MamuHbl. [lukin Kapwo.
K.m.ja. TemoBoil MamMHBL, CHOCOOBI €ro moBbllleHUs. BTopoe Hayano
TEPMOJAMHAMUKHU, €r0 Y4YeT MNpPH KOHCTPYMPOBAHUM MEXAHU3MOB. ODHTPONUSA U
TepMOAMHAMHUYECKAss  BEpOSITHOCTh. Teopema HepHcra. OHTpomnusi  Kak
KOJIMYECTBEHHAs1 Mepa XaOoTUYHOCTH. [IpuHIIMI BO3pacTaHUsl SHTPOIIUU U €T0 POJIb
B [I03HAHUU OKPYKAIOIIETO MUPA.

Cnocobvl  usmepenus  menioemKocmu, ee poib 6  NPOMeKaHuu
MexXHON02UUeCKUX NPOYECCO8.

Tema 3.4. CoticTBa TBepAbIX Tel. CBoicTBa )uakoctei (1 gac).

CrpoeHne KpUCTaIOB, BUABl KPUCTALINYECKUX PEMIETOK. MOHOKPHUCTAIIIBI
¥ TnoJuKpuctauipl. M3oTpormmst u anm3oTponus. JleeKThl KPUCTATHYECKON
pemeTkd. TemmoeMKOCTh KPUCTAIOB MPU HU3KUX TeMmIepaTrypax. AMopQHBIe
BelecTBa. JKunkoctu, ux cBoicTBa. [loBepXHOCTHAasi 3HEpPrus, MOBEPXHOCTHOE

HaTAXKCHUC. HOBerHOCTHO-aKTI/IBHBIC BCIICCTBA u nux HCIIOJBb30BaHUC.
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CmaunBanne. ®opmyna Jlamraca. Kannnsap, KanuisspHbIE SBJICHHUS.

Kuoxue xpucmannwi, ux ucnonvzosauue. Yuem KanumiApHuIX AGTEHUU, UX
UCNONB308AHUE 8 MEXHOTIO2UYECKUX NPOYEeCcCax.

Tema 3.5. ®a3wl, pazoBsie npeBpamenus (1 gac).

®a3pl U ycioBus paBHOBecus ¢a3. Kputuueckas temmeparypa. Ilap,
BJIAXXHOCTh. Da3oBeie nepexonsl | u 2 poxa. Ypasuenue Kianenpona-Knaysuyca.
VY nenpHas TemnoTa ¢azoBoro nepexoaa 1 pona.

lInasnenue Kpucmaniuueckux u damMOp@HLIX Geujecms, memnepamypa
niasieHus, ee usmepeHue O0Jisl XapaKmepucmuku Kaiecmea npooyKyuu.

Moayasb 4. DineKTpU4ecTBO 1 MaruHeTusMm (9 4acon).

Tema 4.1. OCHOBBI 2JIEKTPOCTATUKH (2 Haca).

DIIEKTPUYCCKHUM 3apsii U €r0 TUCKPETHOCTh. Mnes OmuskoaercTBus. 3akoH
Kynona. Onekrpocratnueckoe mone. HampsbkenHocts moss.  [IpuHuun
cynepno3uiiui. PaboTa 3JIEKTpOCTAaTUUECKOTO TOJISL. DHEPrus B3aUMOJCHCTBUS
ANEKTPUYECKUX 3apsaoB. [loTeHnHnan 3neKTpoCTaTUYECKOTO MOJISI U €TO CBA3b C
HanpsHpKEHHOCThI0.  [I[pOBOAHUK B DJIEKTPOCTAaTHYECKOM  moJie.  EMKOCTB
nmpoBojgHKMKA. KoHIeHcaTopel, HX NOpuUMEHEHHE. EMKOCTh KOHIEHCATOPOB.
CoenuHeHNE KOHJIEHCATOPOB. DHEPTUsl 3apsKEHHOro KOoHJeHcaropa. [1moTHOCTh
SHEPTUHU JICKTPOCTATHYECKOTO TOJIS.

Anexmpocmamudeckas 3auuma.

Tema 4.2. OCHOBBI KJIaCCHYECKOW 3JIEKTPOHHOM TEOPUH MPOBOJUMOCTH
METaJJIOB. 3aKOHBI IIOCTOSIHHOTO TOKa (2 Jaca).

Tok TpOBOAMMOCTH, €r0 XapaKTEPUCTUKH. Y CIOBUS CYLIECTBOBAHUS TOKA.
Croponnune cuibl. JJC. HWcrounuku 3JC. IIpoBOAHMKH, H3O0JATOPHI,
MOJYNPOBOJHUKHU. OCHOBHBIE MPEJICTABICHUS KIIACCUYECKON AJIEKTPOHHOU TEOPUHU
MPOBOJIMMOCTH  METaJUIOB, €€ oOmbITHOe oOocHOBaHue. ComNpOTUBIECHUE
IpOBOAHMKA. 3aKOH OMma Juisl 3aMKHYTOW LIENW M y4YacTKa Lenu. 3akoH J[xoyis-
Jlenna. PazBetBiennsie 1ienu, npasmia Kupxroda. 3akon Bunemana-®dpania.

Heoocmamku knaccuueckou snexkmponnou meopuu. Ceepxnpo8ooumocms,

nepcnekmuesbl ee UCnoJjib306AHUAL.
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Tema 4.3. MaruutHoe nojie B Bakyyme (1 gac).

MaruuTtHoe T10Jie, €ro OCOOEHHOCTU. MarHuTHBIE MOMEHT KOHTYpa.
MaruutHas wunayknus. 3akoH buo-CaBapa-Jlannaca, ero mnpumenenuwe. Cuia
Jlopennia, ee wucnons3oBanue. Cuna Awmmnepa. Dddext Xomna. Ilotoxk u
HUPKYJSILMS BEKTOpa MAarHUTHOW MHAYKUUH. MarHuTHoe T0J€ JJIMHHOIO
COJICHOMIA.

Lamuuxu Xonna, ux ucnoavsosanue

Tema 4.4. CtaTuueckue moJisi B BerecTne (2 Jaca).

[longpHple W  HENOJSAPHBIE  MOJEKYJBl.  OJIEKTPUYECKHM  JAUIOJIb.
[Tonspuzanuss ausnexkrpuka. BekTtop nossipu3anuu. DJIEKTPUUECKOE CMELICHHUE.
JusnekTpuyeckasi IpOHUIAEMOCTh BEUIECTBA.

MarHutHble MOMEHTBI aTOMOB M MoOJeKyJd. HamarHuuumBaHue BeHIECTBA.
Bekrop HamarHmueHHOCTH. Hampsh>keHHOCTP MarHMTHOTO MOJsA. MarauTtHas
nponunaemocts. llapa-, muma-, ¢deppo-, aHTHPEpPpPOMATHETHKH, (QEPPUTHl HX
npumeHeHue. Touka Kropu. JlomeHHas cTpykTypa (eppOMarHeTHKOB. SIBiIeHuE
rUcTepes3uca, et FTucTepe3uca.

Ceenemoaniekmpuku, ux npumeHeHue

Tema 4.5. DnekTpoMarHWTHBIEC SBJICHUS. DJIEKTPOMATrHUTHBIE BOJIHBI (2
yaca).

OnektpomaruuTHass uHAyKIusA. 3akoH Dapanes. IlpaBuno Jlenua.
CamouHayKIusi U B3auMHasi MHAYKUMs. VHAYKTUBHOCTh. DHEPTrUsi MarHUTHOTO
HOJIA.

OcHOBHBIE TIOJNIOKEHHMSI U CHEACTBUS Teopuu Makcsemia. CylmHOCTb
MPUHIUAIOB OJIU3KOACHCTBUS U JalbHOACHCTBU. BUXpeBoe 3JeKTprUUecKoi molie.
Tox cmemenns. Cucrema ypaBHeHHMH MakcBemuia B HMHTETpalbHOU (opme.
DneKTpOMarHuTHas BOJIHA, €€ OCHOBHBIC MapaMeTphl U CBOMCTBA, rpaduyeckoe
npenacrasiieHre. CKOPOCTh 3JEKTPOMATHUTHOM BOJIHBI, €€ PABEHCTBO CKOPOCTHU
CBeTa.

WNneanbHblil KoJI€OaTENbHBIA KOHTYpP, CBOOOJHBIE KOJ€OaHHUS B KOHTYDE.

OTKpBITHIN KOJIEOaTenbHbIA KOHTYp. OnbIThI ['eplia (caMOCTOATENBHO).
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Hcnonvzosanue sgneHus 3neKmpomMacHUmMHoU UHOYKYUU 8 2J1eKmpomexHuKe
u paouomexuuxe. Tpancghopmamopwl, ux ucnonrv3osanue.

MoayJsb 5. Ontuka (3 yaca).

Tema 5.1. Pa3Butue mnpeacraBieHuii o npupoae cBeta. (OCHOBBI
reOMETPUYECKOM ONTUKH (CAMOCTOSITEIBHO).

Bo3HMKHOBEHHE KOPITYCKYJISIPHOW M BOJIHOBOM TE€OPUU CBETOBBIX SIBIICHUU,
dTambl HUX pa3BUTHSA. HMaes KOpHyCKyJsIpHO-BOJHOBOTO Jyaln3Ma CBETa, €€
onbITHOE 0OocHOBaHMe. [lIkana 3MeKTPOMArHUTHBIX BOJH. JlMama3oH IJUH BOJIH
BuauMoro cBera. [lonsarue syda. 3aKOHBI T€OMETPUYECKONW OMTHKH, 00JIACTh MX
npuMeHuMocTH. llokasaTenp mpenomiieHUsT BellecTBa. SIBIEHHE MOJHOTO
OTPAXKEHMS, €ro0 UCIIOJIb30BAHUE. 3€pKaja. TOHKHE JMH3BI, UX XapaKTEPUCTHUKH,
dbopmysia TOHKOM JTUH3HI.

Onmuueckue npubopwvl, uUx UCNOAb306AHUE Ol AHAIU3A KA4ecmed
npOOYKYUlU.

Tewma 5.2. OcHOBBI BOJTHOBOM OoNTUKH (2 yaca).

Monoxpomaruueckuii cBeT. KorepeHTHble HCTOYHHMKUA CBETa, CIOCOOBI
MOJIYYeHHS] KOT€PEHTHBIX CBETOBBIX BOJH. MHTepdepenuus ceera. Onrtuueckas
pPa3HOCTh XOJla BOJIH. YCJIOBHS MHHUMYMOB U MaKCHUMYMOB HWHTep(dEpeHIINH.
WuTtepdepenius cBera B TOHKMX IUIeHKaX. Jludpakuus cBeTa, YCIOBUS €€
HaOmonenus.  [lpunmun  Trodirenca  —@®penensa. Buasr  audpaxuuu.
HMudpakinuonHas pemierka, €€ XapakTepucTUku. J[udpakiMOHHBIA CHEKTp.
Paspemraromas cnocoOHOCTh onTHueckoro mnpubopa. [lomspuzanus cBera.
EcTecTBeHHBINI U TOJSIPU30BaHHBIM CBET, BUJIBI MOJsipu3aiuu. [lonspuzaTopsl.
3akoH Mamoca. 3akoH bprocrepa. [[BoitHoe myuenpenomiienne. ONTHYECKH
aKTHBHBIE BEILIECTBA.

Humepgepomempol, ux npumenenue PenmeenocmpyKmypHulil aHAIU3.
lonoepagpus. Ilonspumempol, ux ucnonvsoganue 0 ONpeoeneHusi COOEePHCAHUS]
ONMuUYecKU aKmMuBHbIX euecms.

Tema 5.3. B3aumozeiicTBre cBera ¢ BemectBoM (1 dac).

Jucniepcus cBeTa, BUALI JUCIEPCUU. DJIEMEHTApHAs TEOpHs IUCIIEPCHUHU.
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Hucnepcusi  BemectBa. [lornmomenue  cBeta. 3akon  Jlambepra-byrepa.
Koaddunment nornomenns. CenektuBHoe nornouieHue. Paccessnue ceeta. 3akoH
Panes. MonekyJisipHOe paccestHue.

Pegpaxmomempwi, npumenenue pegpaxmomempuueckoco memooa 6
nuwegou npomvluiienHocmu. Lleem.

MoayJb 6. AToMHasi pU3MKA U OCHOBBI KBAaHTOBOM Teopuu (3 yaca).

Tema 6.1. KBanToBbIe cBOMCTBA M3mydeHus (1 gac).

KBaHTOBas rumoreza u ee dKCrepuMeHTallbHOE 00OocHOBaHUEe. KBaHTOBBIE
cBoiicTBa wu3nyueHus. Pororpdext, ero Buabl. OObsIcHeHHE QoTordhPexTa.
3akoHbl CtoneroBa. YpaBHeHUE DWHIITEITHA. DOTOAIEMEHTBI, UX TPUMEHEHHE.

TeroBoe wu3nMyuyeHue. 3aKOHBI TEIJIOBOTO HM3IYYEHHs, UX OOBICHEHHE.
®opmyna [1nanka.

Hngpaxpacnoe u ynompaguonemosoe usnyuenue, ux ceoucmea u
UCNONb308aHUE.

Tewma 6.2. DnemeHTHI KBaHTOBOM MexaHUKH (1 gac).

I'unote3a ne bpoiins, ee onbITHOE 000CHOBaHUE. XapaKTEPUCTUKHU BOJIH JI€
bpoiinsa. CooTHomeHus HeomnpeneneHHOCTe. [IpruHIUIIBI KBAHTOBOM MEXaHHMKHU
(IONOJIHUTETLHOCTH, COOTBETCTBUS U 1p.). BonHoBas (ynkius. CrainmonapHoe
ypaBHenue [lpeamnrepa. KBanToBeie uncna. bozonsl u depmuonst. [IpuHiumn
[Taymnm.

Tema 6.3. ATOM 1 MoOJIeKyJia. DJI€MEHThI KBAaHTOBOU JIeKTpOoHUKH (1 yac).

Mopenu ctpoenusi aroma. OnwiT Pesepdopna. IlnanerapHas monens, ee
HenoctaTku. [loctynatel bopa. M3nydyenue atomoB u Mosekyid. Buabl ciekTpoB
u3nydeHus. CreKkTpbl MOTJIONIECHHUS.

BoinyxnenHoe u crnoHTtaHHoe u3nydeHue. [IpuHnum paboTel jaszepa, €ro
UCIIOJIb30BaHUE.

Jllomunucyenyus, ee 6uovt u npumernenue. 3axon Cmoxca. CnexmpaivbHulil
aHanus, e2o npumeHenue OJisl ONpedeseHUsi KaueCmeeHH020 U KOAUYeCmEeHHO20
cocmasa eewecmsa.

Monayas /. Sinepuas pusuka (3 yaca).
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Tema 7.1. Ctpoenue sigpa. PagquoaktuBHOCTh. PU3NYECKHE OCHOBBI SIEPHOM
SHEpreTHKH (2 Jaca).

Mopgenn sanpa. HyxinoHbl, uX XapakTepucTuku. M3oromel. SnepHoe
B3aUMOJICHCTBHE, €TI0 CBOMCTBA. DHEPTHUs CBS3M U JAehEKT Macce sjIpa.

EcrecTBeHHas U UCKYCCTBEHHAs] PaJMOAKTUBHOCTh. BUIBI pauOaKTUBHOIO
U3Ty4YeHHUs, UX TMpUpPOJa U OCOOCHHOCTH. 3aKOH pPaJHOaKTHBHOTO pachaja.
[lepuon mosypacnajga, MNOCTOSIHHAsE pacnaia. AKTHBHOCTh PaJuOaKTHBHOIO
rpenapara. [lonate 10361  OOJyUYEHUS. buonoruueckoe  neucrBue
PaIMOaKTUBHOIO U3JTYUEHUSI, CIOCOOBI 3aUTHI.

SAnepHble peakuuu, UX BUJIBl. DHEPIrus AICpHOM peakuu. Peakuus neneHus.
[lenHass peakuus, yclioBUs ee mNpoTekaHus. Snepusiii peaxtop. IIpobrembl u
IIEPCIIEKTUBBI SIEPHOU SHEPTETUKU. TEepMOSAIEPHBIN CUHTES.

Hoszumempol. Ecmecmeennviti  paouoaxmueuwiii.  (on. Hcnoavzosanue
PaouoaKmueHslx u30monos. Ilpobaemsl ynpasnsemoco mepmosoepHo20 CuHmesda.

Tema 7.2. DnemeHTapHbIE YaCTHUIIBI 1 KOCMHUUYEcKre ay4dHn (1 Jac).

ONeMEeHTapHble YacTHIlbl, HMX CBOMCTBA. YacTUIbI W aHTUYACTHUIIBL.
Knaccudukanust snemeHTapHbIX YacTuil. {DyHIaMEHTaIbHbIE B3aWMMOJICHCTBUS.
KBapku u rnroonsl. @usnyeckuii BakyyM. MeToAbl perucTpanuu 3JI€MEHTAPHBIX
YaCTHII.

Kocmuueckue nyuu, ux eruanue Ha JHCuvble  OpP2AHUZMbL U HA

DYHKYUOHUPOBAHUE MEXHUYECKUX YCMPOLCME HA 3eMmIe.
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II.  CTPYKTYPA U COAEPXKAHUE IPAKTUUYECKOHN YACTH
KYPCA

JladbopaTopubie 3ausitus (18 yacoB)
Beenenue. Ilpeamer u MeToab! pu3uku. PUsHyecKass KApTUHA MUPaA
JlabopaTtopnasi paGora Nel H3mepurtejibHble MHCTPYMEHTbL. MeToabl
pacyeTra norpemHocrTei Gpu3dn4ecKuX BeJUYUH (2 yaca).
Conepxanue 3aHATHUSA:
1. O3HakOMJIEHHE C METOJAMKOW MCIOJIb30BAHUS MHUKPOMETpa H
IITAaHTEHUUPKYJIIS JUIs1 U3BMEPEHUS TUHEWHBIX pPa3MEpOB Tell. TpeHUHT.
2. O3HakOMJIEHHE C METOJaMHu pacyeTa IMOrPeIIHOCTeN MpsAMBIX U

KOCBCHHBIX U3MEPEHUN.

3. N3MepeHue TMHEHBIX pa3MEPOB TEJa, BBIIAHHOTO MPENOAaBATEIIEM.
4. Pacuer norpemnocTe npsiMbIX U3MEPEHHUN 3aJaHHBIM METOJIOM.
S. Breruucnenne oObema Tenma. BeBog  (opmynbel  OTHOCHTEIBHOM

MOTPEIIHOCTU U BBIYUCIICHHUE MOTPEITHOCTH ONpeiesieHUs] o0beMa.

6. OdopmiieHue oTyeTa.

Moayasb 1. ®u3nyecKkue 0CHOBbI MEXaHUKH.

JlabopaTtopnass padora Ne2: M3ydenume nedpopmanum W onpeaesieHue
’KeCTKOCTH MaTepuaJa (4 yaca).

Conepxanue 3aHATUSA:

1. O3HakoMJIEHHE C BUJAMU U 3aKOHAMH JiehopMaIui.

2. W3mepeHne BeNMYMHBI PACTSKEHUS 3aJaHHOrO0 o0pasua Mo

HeﬁCTBHGM CHJIBI TAXKCCTH.

3. Brruncnenue xecTkocTr Marepuaia obpasna. Pacuer morpentHocreit
M3MEPEHMUSI.
4. [TocTtpoenne rpaduka 3aBUCHUMOCTM BEJIWYUHBI JAepopManuud OT

JIEUCTBYIOIIEH CHUJIBI.
S. Odopmiienne otuera. DopMynIMpOBaHHME BBIBOJAA O Xapakrepe

nedopMalvii ¥ BBIIOJIHEHUU/HEBBIMIOJHEHUH 3akoHa ['yKa.
19



Moayasb 2. Mexannveckue Koje0aHusi M BOJHBI.

JlaGoparopnass  padoraNe3d: OmnpenesieHHe MOMEHTAa  HMHEPUUU
(puznyeckoro masgTHuKa (4 yaca).

ConeprxaHue 3aHITHUSA:

1. O3HakOMJIGHHE C TPOCTEUIIUMHU KOJIeOATENbHBIMU CHUCTEMaMH,

XapaKTEPUCTHKAMU U 3aKOHAMH KOJIEOAHUH.

2. N3mepenune nepuoaa KojieOaHUM M IITMHBI MasiTHUKA.
3. Brruncnenne MoMeHTa HHEpLIMU MasiTHUKA. PacyeT orpenHoCcTen.
4. Odopmitenne otuera, GOpMyIHMPOBAHUE BBIBOJA O BIUSHUA MOMEHTA

HHCPIHUH MajATHHKA Ha XapPaAKTCPUCTHUKHU K0JIeOaTeIIbHOTO Imponecca.

Monayas 3. MogekyasipHas Gu3nKa 1 TEPMOJANHAMUKA.

JlabopaTopHas padora Ne4 Omnpenenenue k03¢ unnenra
NMOBEPXHOCTHOT0 HATSIZKEHUS KUAKOCTH (4 yaca).

ConeprkaHue 3aHATHS:

1. O3HakoMJieHME €  METOAUKOW  u3MepeHus  KoddduimeHra
MOBEPXHOCTHOTO HATSHKCHUSI.

2. N3mepenne cuiibl MOBEPXHOCTHOIO HATSDKEHHMSI METOJIOM OTphIBA
KoJbla. I3MepeHue nuameTpa Koblia.

3. O6paboTka  pe3yJbTaTOB  HM3MEPECHHS  C  HCIOJIb30BAaHHEM
KOMIIBIOTEPHOU TMporpaMmbl. Breruncienne kodh@uImeHTa MOBEPXHOCTHOIO
HATSKEHUS, PACUET MOTPEIIHOCTEN.

4, N3mepenne cuiibl MOBEPXHOCTHOIO HATSDKEHHMSI METOJIOM OTphIBA

Karnesb. 3Mepenne nuaMerpa Kanuuispa.

5.  Bpiuucnenue ko3(pduureHTa NOBEPXHOCTHOTO HATSXKEHUS, pacyeT
MOTPEIIHOCTEM.
6. Odopmienne otyeta, GopMyInpoBaHUe BhIBOJA 00 3(PHEKTUBHOCTH

BbIOpAaHHBIX METOJOB Ha OCHOBE CPABHEHMSI SKCIEPUMEHTAIbHO MOJYYEHHBIX U
Ta0JIMYHOTO  3HA4YeHHH  KOdPPUUMEHTa  MOBEPXHOCTHOTO HATSKECHUS

YUCTOI/MBUILHOM BOJIBI, O BIUAHUU [TAB Ha MOBEpXHOCTHOE HATSKEHHUE.
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JlabopaTopnass padora NeS: OmnpeneneHue BA3KOCTH KHIKOCTH
MeToa0M Ctokca (4 yaca).

ConepxaHue 3aHATUSA:

1. O3znakomiieHue ¢ metooM CTokca.

2. [IpoBeneHue OKCIEpPUMEHTa, HU3MEPEHHE pajadyca IIapHUKOB U

CKOpPOCTEW ABUKECHUS UX B 3aIAHHOM KHUJIKOCTH.

3. Boeruncienne — koddduimeHta  BSI3KOCTH  KUAKOCTH,  pacyeT
IIOIPEITHOCTEH.
4, Odopmiienne otuera, GopMynrpoBaHrue BbIBOAA 00 3h(HEKTUBHOCTH

Merona CTOKCa Ha OCHOBE CpPAaBHEHMS OJKCIEPUMEHTAIBHO IIOJY4YEHHOIO U
Ta0JIMYHOTO 3HAYECHUN KO3 PUIIMEHTA BA3ZKOCTH.

Moayasb 4. DJIeKTPUYeCTBO U MATHETU3M.

IIpakTuueckas padora Nel: DuekTpou3MepuTe/bHble NPUOOPBI (2
yaca).

ConepxaHue 3aHITHUSA:

1. O3HakoMIIeHHE ¢ OOUIMMU XapaKTePUCTUKAMH MPUOOPOB, CUCTEMaMH
npuOOpPOB M UX BUAAMHU B 3aBUCUMOCTH OT Ha3HAUCHUSL.

2. O3HakoMJICHME C  METOAAMHM  ONpPENEIEHUs  MOrPELIHOCTEN

AIIEKTPOU3MEPHUTEIBHBIX PUOOPOB.

3. O3HaKOMJIEHHE C MapKUPOBKON MPUOOPOB M METOIUKOH pabOTHI C
npudopamu.
4. Pemenue 3amau (BBIIIOJIHEHHE TECTOB) HA BBIYHMCIEHUE XapaKTEPHBIX

napameTpoB MPUOOPOB.
IIpakTuyeckas padora Ne2: UzyuyeHue cBoiicTB (peppoMarHeTukoBn (4
yaca).

CO,Z[Gp}KaHI/IC 3aHATHUA:

1. O3nakoMJieHHE C J1a0OpaTOPHOM YCTAaHOBKOM U  3JIEMEHTaMH
YIIPaBJICHHUS.
2. [Tonyuenue Ha 3KpaHe ocuusuiorpada neTyiu rucrepesuca.
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3. N3mepenue mnapamMeTpoB TMETIM HOPU  PaA3IMYHBIX 3HAYCHUAX
HaIpsDKEHHS. C BBIXOJA T€HEpaTopa, BBIUMCICHHE MHAYKUUU W HAIPSKEHHOCTU
MarHUTHOTO MOJIsl, KOSPUUTUBHOMN CUJIbI U OCTATOYHON UHYKIIUH.

4, [TocTpoeHune KpruBOM HAMAarHUYCHUSI.

5. Odopmienne OT4eTa, dbopmyIIUpoBaHHE BBIBOJIA 00
HKCIEPUMEHTATBLHOM MOJATBEPKIECHUN CBOMCTB (peppoMarHeTrka.

IIpakTuueckass padora Ne3: U3yueHue TeMnepaTrypHOd 3aBHMCHUMOCTH
CONPOTHUBJICEHUS MOJYNIPOBOJIHUKOB U MeTAJIIOB (4 yaca).

ConeprxaHue 3aHITHUSA:

1. O3HakomiieHHE C J1a0OpaTOPHOM YCTAaHOBKOW M DJIEMEHTAMHU
yIpaBeHUS.
2. H3mepeHne COMpOTUBICHUS 3aJaHHBIX OOpPAa3IOB MPH Pa3TUYHBIX

3HAYEHUAX TEMIIEPATYpHI.

3. [Toctpoenne  rpadukoB  3aBUCHMOCTH  CONPOTHBICHHUS  OT
TeMITepaTyphl IJis1 KaKI0T0 oOpasiia.

4. OmnpeneneHue COMPOTUBICHUS TMpu HyJe TpaaycoB llenbcus u
TEMIIEpaTypHOTO  KOd(uIMeHTa  CONPOTHUBICHHUS  MeTaia,  IIUPHUHBI
3anpenieHHON 30HbI IS MOJYNPOBOJAHUKA C HCIOJIb30BaHUEM TIpaduueckoro u
aHAJTUTUYECKOTO METO/IOB.

5. Odopmiienne otdyera u (GopMyIHpoBaHUE BHIBOJAA O COOTBETCTBUU
MOJTYYEHHBIX PE3yJIbTaTOB BHIBOJIaM TEOPHHU.

MoayJs 5. OnTuka.

IIpakTuyeckas padora Ne4: OmnpenesieHue nmokaszareyss MpeJOMJICHUS
JKUAKOCTH IPHU nomouu pedppaxkromerpa. OnpeaeseHue coaeprkaHus 0ejKka B
MoJIoKe (4 gaca).

ConeprkaHue 3aHATHS:

1. O3znakomiieHHEe ¢ pehpaKTOMETPOM U METOANKOMN pabOTHI C HUM.

2. Usmepenne pedpaxtromerpom UPD-22 nokazareneit npenoMieHus u
CpPENHEN IHCIIEPCUM KUIKOCTEW, BBIJAHHBIX IpenogasareneMm. OrnpeneneHue

MOrPENTHOCTEN U3MEPEHHUS.
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3. Onpenenenue BUJA JKUAKOCTH MO U3MEPEHHOMY IOKa3aTelto

pEIOMIICHHUS.
4, [ToaroroBka 06pa3ioB 6€30€IKOBOI CHIBOPOTKH.
d. Omnpenenenue cojaepkanus Oenka B Mosioke pedgpakrtomerpom NPD-
464.
6. Odopmienne otyeta, popMyIupoBaHue BbiBoAa 00 3pPeKkTuBHOCTH

pedpakTOMETPUUECKOTO METO/1A.

MoayJb 6. AToMHas (pU3HKAa U OCHOBBI KBAHTOBOH TEOPHHU.

IIpakTnueckas padoraNeS: Ilposepka 3akona Credana-boabumana (4
yaca).

Conepxanue 3aHATUSA:

1. OznakomyieHHe C J1a0OpaTOPHOM yCTAHOBKOW U dJeMEHTaMu
YIPABJICHUS. 3aIlyCK IIPOrpaMMBlI.

2. Nsmepenne tepmo-O/IC mpu pasnuuHBIX TEMIIEpaTypax Ha OCHOBE

daHaJIM3a Fpa(bI/IKOB, IMOJTYUYCHHBIX C MCITIOJIb30BAHHCM KOMIIBIOTCPA.

3. Bbrunciienne teMmneparypbl HUTHM Hakaja Jamibl MpPU Pa3TUYHBIX
HaIPSHKCHUSX.
4, [Toctpoenue rpaduka 3aBucumoctu Tepmo-O/C oT TemrepaTypsl B

aorapu(MUUECKUX OCSX.

S. Onpenenenue nokasares CTeNeHU TEMIIEPaTyPhl.

6. Odopmiienue OTUeTa, dbopmynupoBaHue BBIBO/JIA 00
AKCIIEPUMEHTAJIbHOM NOJATBEpXKAEHUU 3akoHa Credana-bonblMaHa Ha OCHOBE
CPaBHEHHS TEOPETUYECKOTO U HKCIEPUMEHTAJIbHOIO 3HAYEHUH IOKa3aTess

CTEIIEHH TEMIIEPATyPBl.
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HH1.YYEBHO-METOANYECKOE OBECIIEYHEHHME
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCSI

VY4ebHo-MeToAMuECcKOoe oOecrieueHue CaMOCTOSITETIbHON paboThI
oOyyaromuxcs nmo aucuumuinHe «®Pusnka» mnpenacraBieHo B [lpwnoxenun 1 u
BKJIFOUYAET B ceOsi:

IaH-TpauK BBITOJHEHUS CAMOCTOSTENbHOW pabOThl MO JUCLIMIUIMHE, B
TOM YUCJIE:

— MOpUMEPHBIE HOPMBI BPEMEHH Ha BBIMIOJIHEHUE IO KaXKIOMY 3aJIaHHIO;

—  XapakTEepHUCTHKA 3aJJaHUM JJI1 CAMOCTOSITEIbHON paboThl 00ydaroumxcs
Y METOJUYECKHE PEKOMEHIAINH MO UX BBIITOJIHEHUIO;

— TpeboOBaHHWS K TPEACTABICHUIO W  O(GOPMIICHHIO  PE3yIbTaTOB
CaMOCTOATENbHON padOThI;

— KPHUTCPHH OLICHKHU BBIITIOJIHCHHA CaMOCTOSITEIIbHOM pa6OTBI.

Y. KOHTPOJIb JOCTUXEHMUSA IIEJIEI71 KYPCA
[TpreM sK3aMeHa MOKET OCYIICCTBIIATHCS B (hOpMax:
-YCTHOTO coOeceI0BaHus;

- 110 pe3yJibTaTaM PEUTHUHTA.

Ne | Kontponup Kopbr u aTamns! hopMupoBaHus KOMIETEHITAN OueHouHbIE
n/ yeMbIe cpencTBa
n | pasnenst/ TEeKyIIHi | IpoMe
TEMBI KOHTPOJIb | )KYTOY
JUCITUTLIAH Hast
BI aTTec
TaIus
1 [Moayns 1. | IIK-29 | 3naert coBpeMeHHbIE PUBNIECKUE METOBI CobecenoB | Yera
®usnuecku | OIIK-1 | uccnenoBaHus, METOIMKY pabOTHI € aHWe TIpU | bIH
€ OCHOBBI bU3UYECKUMU U3MEPUTEIBHBIMU TPHOOpaMK | IOMyCKEe K | OTBET
MEXaHHKH ap (YO-1) | (VO-
Koncmexkr | 1)/
(TIP-7) TECT
(T1P-
1)
YMeeT UConb30BaTh (PU3NIECKHE METOIBI JlaGopatop | IIpakr
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U3MEPEHUS 7S OTNIpeIeTICHUS Hasi pabota | nyeck
KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (TTP-6) oe
TOTOBOM MPOIYKITUH, IPOBOIUTH 3a/1aH
MaTeMaTHYECKyI0 00paboTKy pe3ysIbTaToB ue
WU3MEpEHMS; (ITP-
11)
Baaneer npuemamu aHanu3a CBOMCTB chipbst | Jlabopatop | [1P-11
Y TIHUILEBBIX TPOJYKTOB Ha OCHOBE Has pabota
UCIIOJIBb30BaHus PyHIaMeHTa bHbIX 3HaHui B | (ITP-6)
obnactu Gpu3NKU 1 PUINIECKUX METOJIOB;
3HaeT coBpeMeHHbIE (PU3HMUECKUE METOIbI Tect (MP-1) | YctH
MCCJICIOBAHUS, METOJIUKY PAOOTHI C Koncmexr BIN
usnueckumu nzmepurelbabME ipudopamu | (ITP-7) OTBET
(YO-
1)/
TECT
Monyas 2. (ITP-
Mexanuue 1)
cKHe
wonedanus | [K-29 Ymeet ucniosib30BaTh GU3HUECKUE METOIBI JIaboparopu | [TP-11
u ynpyrue | OIIK-1
BOJIHEL A3MEPEHUS IS ONPEICIECHUS as  pabora
KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (ITP-6)
TOTOBOM MPOIYKIUH, IPOBOIUTH
MaTeMaTHYECKyI0 00paboTKy pe3ynbTaToB
U3MEpEHHUS;
Buaaneer mpueMamu aHanu3a CBOMCTB Chipbst | JIaboparopn | TTP-11
U IUIIEBBIX IIPOAYKTOB HA OCHOBE as  pabora
UCTIONIb30BaHUs (PyHIaMEHTAIBHBIX 3HAHUH B (ITP-6)
obnacty GU3MKK U PU3NIECKUX METOJIOB;
3HaeT coBpeMeHHbIE (PU3MUECKUE METOIbI Cobecenosa | YO-1
HCCIIENOBAHUS, METOIUKY pa60TI>I C HHEC npu | [TIP-1
(U3HMYECKUMU U3MEPUTEIbHBIMU TIpuOopamu | AOTYCKE K
a/p (YO-1)
¥Ymeer ucnonb30BaTh GU3HUECKUE METOIBI Jlabopatopn | ITP-11
Moy 3. A3MEPEHUS IS ONPEICIECHUS as  pabora
Monexysp | [1K-29 (I1P-6)
Hast busmKa OLKA KOJ‘II/I‘IGE:TBGHHLIX XapaKTePUCTHK ChIPbS U
" TOTOBOM MPOIYKITUH, IPOBOIUTH
TEPMOIUHA MaTeMaTHYECKyI0 00paboTKy pe3ynbTaToB
MUKA. U3MEPEHUS;
Buaageet npuemamu aHam3a CBOUCTB ChIphsi | JIaboparopn | [TP-11
U IUIIEBBIX IIPOAYKTOB HA OCHOBE as  pabora
UCIONIb30BaHus (yH/IaMEHTAIbHBIX 3HAHUN B (ITP-6)
obnacty GU3MKH U PU3NIECKUX METOJIOB;
[TIK-29 | crocoOsl MTaHUPOBAHUS U OpTraHU3AIUU Jlaboparop | Konc
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OIIK-1 | yueOHO# pabOThI, OCHOBHBIC BHIbI Hasi paboTa | MeKT
UH(GOPMAILIMOHHBIX PECYPCOB U METOJIUKY (TTP-6) (ITP-
paboThl ¢ HUIMHU 7)
COCTaBJIATh IUIaH PaOOTHI M OCYILIECTBIATh Jlaboparop | [1P-7
aHaJM3 ee Pe3yJIbTaTOB, OCYIIECTBIATh TIOUCK | Hast pabora
HY>XHOU MH(OpMAIIUU C UCTIOTH30BAHUEM (TTIP-6)
pa3nMUYHbIX HHPOPMALIMOHHBIX PECYPCOB
HaBBbIKAMM aHaIU3a, CUCTEMATU3aLINH, Pedepar [1P-7
MOJICTTUPOBAHUS (ITP-4)
3HaeT coBpeMeHHbBIC (PU3UIECKHE METOIbI Cobeceno | YO-1
UCCJIEIOBaHMsI, METOJIUKY PaOOTHI C aHWe  TpHU
(GU3n4EeCKUMU U3MEPUTEIBHBIMU IPHOOpaMH | IOIyCKE K
n/p (YO-1)
Koncnexr
(TIP-7)
YMmeeT ucnosnp30BaTh GU3NYECKUE METOBI Jlaboparop | [1P-11
[IK-29 U3MEPEHUS IS OTIpEIEeTICHUS Hasi pabota
OTK-1 KOJMYECTBEHHBIX XapaKTEPUCTHK CHIPhS U (TTIP-6)
TrOTOBOH NMPOJYKIMHU, IPOBOJAUTH
MaTeMaTHYeCKyl0 00paboTKy pe3ysIbTaToB
U3MEpPEHUS;
Moys 4. Baaneer mpueMamu aHanu3a CBOMCTB cbipbs | JlaGoparop | ITP-11
DnexTpHye U MUAIIEBBIX IPOJYKTOB HA OCHOBE Has pabota
CTBO U UCTIONIb30BaHusl QyHIaMeHTa bHbIX 3HaHuil B | (ITP-6)
MarHeTu3M. obnactu pU3MKU U PU3NIECKUX METOJIOB;
3HaeT METOJIbI CTATHCTHYECKON 00paboTKH Jlabopatop | YO-1
UH(pOpMaLNK, TOJyYeHHOH B pe3yJibTaTe Hasi paboTa
IKCIIEPUMEHTAIBLHOT0 uccienoBanus, Metoasl | (ITP-6)
npeCcTaBIeHNUs HHPOPMALIUH C
UCTIOJIb30BAaHUEM KOMITBIOTEPHBIX
TEXHOJIOTUI
OIIK-1
YMeer olleHHBATH JOCTOBEPHOCTH Jlab6opatop | I1P-11
HOJYYEHHBIX B XOJI€ KCIIEPUMEHTA Hasi pabota
pEe3yIbTATOB U AOIMYCKAEMYIO MOTPELUIHOCTD (TIP-6)
Buaaneet HaBbIKAMU IOCTPOCHUS TPaUKOB, Pedepar [1P-7
HaBBIKAMH MOJIECJIIMPOBAHUS IPOLIECCOB C (ITP-4) /TIP-
HCITOJIb30BAHNEM KOMIIBIOTEPHBIX 11
TEXHOJIOTUH
3HaeT cOBpeMeHHbBIC (PU3UICCKHE METOIbI Cobecemos | YO-1
UCCIIEIOBaHMS, METOAUKY pabOThI C aHve Tpu
Monaymns 5. | IIK-29
Orrrixa. OIK-1 (GU3nUEeCKUMU U3MEPUTEIbHBIMU IPHOOpAaMH | IOMyCKe K
a/p (YO-1)
Koncnekr
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(TIP-7)

YMeeT UConb30BaTh (PU3NIECKHE METOIBI JlaGopatop | I1P-11
U3MEPEHUs JUIsl OTpeIeTICHUs Has pabota
KOJINYECTBEHHBIX XaPAKTEPUCTUK CHIPbS U (TTP-6)
TOTOBOH MPOYKIINHU, IIPOBOJIUTH
MaTeMaTHYECKYI0 00paboTKy pe3ynbTaToB
U3MEpEHHUS;
Buageer npuemamu aHanusa cBOUCTB coipbsi | JIabopatop | [TP-11
U MTUIIEBBIX IPOJYKTOB HA OCHOBE Has pabota
UCTIONIb30BaHus pyHIaMeHTa bHbIX 3HaHui B | (ITP-6)
obnactu GU3MKH U PU3NIECKUX METOJIOB;
METO/Ibl CTATUCTUIECKON 00pabOTKH Koncmoekr YO-1
uH(pOpMaIUH, TIOTyYCHHON B pe3ysIbTaTe (TTP-7)
9KCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS, METObI
npecTaBiIeHus HH(OPMALIUU C
UCTIOJIb30BaHUEM KOMITBIOTEPHBIX
TEXHOJIOTHI
[1K-29
OLICHUBATh JOCTOBEPHOCTH NOJIyYEHHBIX B Jlaboparop | [1P-11
OTK-1 X0/JIe SKCIIEPUMEHTA Pe3yIbTaToOB U Hasi pabota
JIOITyCKaeMYIO IMOTPEITHOCTh (TTIP-6)
HaBbIKaMU MOCTpoeHus TpadukoB, HaBbikamu | Pedepar [1P-7
MOJICTTUPOBAHUS TPOIIECCOB C (TTP-4) /TIP-
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX 11
TEXHOJIOTHI
Koncnexr | ITP-7
3Haer crocoObl npeactaBieHus pesynsraroB | (ITP-7) /TIP-
HCCIICOBAHMs, METObI MaTEMaTUYECKOM 11
00paboTKH pe3yIbTaTOB U3MEPEHUS
YMmeer nenatb onucaHue IIPOBOIUMBIX JlaGopatop | I1P-11
[IK-29 | DKCIEpUMEHTOB, aHATU3UPOBATH Has pabora
JOMYIIEHHBIC B X07¢ dKcnepumenTa ook, | (ITP-6)
(bopMyITUPOBaTh BHIBOJIBI M OPOPMIISATH OTUET
0 MpOoCIIaHHON paboTe
Buiajeet HaBBIKaMU pabOTHI C Pedepar [1P-4
U3MEPUTEIbHBIMU IPUOOpPAMU U (TTP-4)
UHCTPYMEHTaMHU
Moy 6. 3HaeT coBpeMEHHbIE (PU3NUECKHE METO/IbI Tect (IIP-| VO-1
ATOMHAs WCCJICIOBAHMS, METOJIUKY PAOOTHI C 1)
duzmka u [IK-29 | ¢usmueckumu u3meputTenbHbIMU pubopamu | Koncnekr
OCHOBBI OIIK-1 (ITP-7)
KBaHTOBOH
Teopun. YMeeT UConb30BaTh (PU3NIECKHE METOIBI JlaGopatop | I1P-11
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HU3MCPCHUSA JIA OIIPCACICHUA

Has pabora

KOJIMYECTBEHHBIX XapaKTEPUCTUK CHIPBS U (TIP-6)
TOTOBOW MPOIYKIUH, TIPOBOIUTD
MaTeMaTHYECKYI0 00paboTKy pe3yIbTaToB
U3MEPEHUS;
Buaageer npuemamu aHanusa cBOUCTB celphsi | JIabopatop | ITP-11
¥ MTUILIEBBIX IPOIYKTOB HA OCHOBE Has paboTa
UCTIONBb30BaHus pyHaaMeHTanbHbIX 3Hanui B | (ITP-6)
obnactu GpU3NKU ¥ PUINIECKUX METOJIOB;
3HaeT criocoObl npencTaBieHus pedynsraroB | Jlaboparop | ITP-11
UCCIICIOBAHMSI, METOAbI MAaTEeMaTHYECKON Has pabota
00paboTKH pe3yJbTaTOB U3MEPEHUS (TTP-6)
YMeer nenath onucaHue MPOBOIUMBIX JlaGopatop | I1P-11
9KCIIEPUMEHTOB, aHAJTM3UPOBATh Has paboTa
[1IK-29 | momymieHHbIE B X07€ KcriepuMenTa omuoku, | (ITP-6)
(GopMyTUpPOBATH BEIBOABI U O)OPMIITH OTYET
0 IIpo/IeTIaHHOM paboTe
B Pedepar [1P-7
JiajieeT HaBbIKaMH pabOTHI ¢ (ITP-4) /TIP-
U3MEPUTEIBHBIMA IPUOOpPAMU U 1
MHCTPYMEHTAMHU
3HaeT coBpeMeHHbIE (PU3MUECKUE METO/IbI Tectr (IIP- | YO-1
UCCIICIOBAaHMS, METOAUKY pabOTHI C 1)
¢u3nueckuMu U3MepUTEIbHBIME NprOopamu | Koncnekr
(T1P-7)
¥Ymeer ucnonb30BaTh GU3HUECKUE METOIBI Jlabopatop | I1P-11
Mozyis 7. [TK-29 U3MEPEHNUS JUTS OTIPEICTICHUS Has paboTa
Snepuas OMK-1 KOJIMYECTBEHHBIX XapaKTEePUCTUK CHIPBS U (TIP-6)
¢busnka. TOTOBOH MPOYKIIMHU, IIPOBOJIUTH
MaTeMaTHYECKYI0 00paboTKy pe3yIbTaToB
U3MEPEHUS;
Buaageer npuemamu aHanusa cBoUCTB celphsi | JIabopatop | ITP-11
¥ MTUILIEBBIX POIYKTOB HA OCHOBE Has paboTa
UCIIONBb30BaHus PyHaaMeHTanbHbIX 3Hanui B | (ITP-6)

obnactu Gpu3NKU 1 PUINIECKUX METOJIOB;

Tumnossie KOHTPOJIBHBIC 3a/laHUA, MCTOANYCCKUC MATCPpHUaAJIbl, OIIPCACIIAIOIINC

OIICHMBAHUSl 3HAHUM, YMEHUW U HABBIKOB U (WJM) OIbITA

MPOLETYPBI
NEATENHPHOCTH, a TAKXE KPUTEPUHM W TIOKA3aTeNd, HEOOXOIWMBIE i OICHKU

3HaHWM, YyMEHUHN, HABBIKOB M XapakTEpHU3yIOUIUE dTanbl (POPMUPOBAHUS
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KOMIETEHIIMA B  MPOLIECCE  OCBOGHUA  O0pa30BaTEIbHOW  MPOTPaMMBl,

npenacrasiieHsl B [Ipunoxenun 2.
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V. ClINCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METO/IUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTepaTypa
(anexmponnvie u neuammuvie uz0anus)

1. Casenber W.B. Kypc ¢usuku: ydeOHOe mocoOue s BY30B IIO
TEXHUYECKUM U TEXHOJOTUYECKUM HAIMPABICHUSM U CIEIUATBLHOCTSIM [B 3-X T.] :
T. 1 . Mexanuka. Monexkymnsipraas ¢usuka. U3a. 4-e, crepeorun. / U.B. CaBenbeB —
CII6: Jlanb, 2008. - 351 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:262836&theme=FEFU

2. CapenneB M.B. Kypc dwsuku: yuebHoe TIocoOue 1 By30B 0 TEXHMYECKAM U
TEXHOJIOTUYECKUM HAIPABIICHUSIM M CHEUMAIBHOCTSIM: [B 3 T.] T. 2. DJIEKTPUYECTBO.
Kone6anus u BoHbL. BonmHoBas ontuka. M3ma. 4-e, crepeorun. / U.B. CaBenbeB -
CIIO6: Jlanb, 2008. - 467 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:281568&theme=FEFU

3. Camense U.B. Kypc ¢wusuku: ydyebHoe mocoOue it BY30B IO
TEXHUYECKUM U TEXHOJOTUYCCKUM HAIPABICHUSM U CIEIUATBLHOCTAM [B 3-X T.] :
T. 3. KBanToBas onrtuka. AtomHas ¢usuka. Pusuka tBEpHoro tena. dusmka
aTOMHOTO si[pa U dieMeHTapHbIX yacTull. U3a. 2-9-e, crepeotun. / M1.B. CasenneB
- CII06: JTanb, 2006 -2008. - 402 c., 417c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:248201&theme=FEFU

4. T'pabosckuit P. U. Kypc ¢usuku: YuedbHoe nocodbue s By3oB / P.H.
['pabGoBckuii - CI16: Jlans, 2009. — 608c.
https:/lib.dvfu.ru:8443/lib/item?id=chamo:355714&theme=FEFU

5. Tpopumosa T.N. CoopHUK 33124 10 PUBHKE C pEHICHUSIMU: TOCOOUE IS
By30B // T.N.Tpoumoa — M.: Beicmras mikomna, 2007. — 591c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:384113&theme=FEFU

JlonoJIHUTeIbHAS JTUTepaTypa
(newammvle u snexmponHvle u30aHUs)
1. Tpodumosa T.U. Kpatkuii kypc ¢usuku. / T.M. Tpodumona. - M.:

Breicmas mkona, 2007r. r. — 352 c.
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https://lib.dvfu.ru:8443/lib/item?id=chamo:295007 &theme=FEFU

2. Kukoun W.K., Kuxoun A.K. Monekynspuas ¢uszuka: YdeOHOE
noco6ue ais By30B. / M.K. Kukoun, A.K. Kukoun — CI16: «Jlanb», 2008. — 480c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:281584&theme=FEFU

3. Crpenkos C.I1. Mexanuka. / C.II. CtpenkoB — CII6: u3aaTenbCcTBO
«Jlauby, 2005. - 559.
https://lib.dvfu.ru:8443/lib/item?id=chamo:389299&theme=FEFU

4, ['padoBckuii P.M. Coopuuk 3amau no ¢usuke. CII6: «Jlanby, 2012, —
128c.
http://e.lanbook.com/books/element.php?pll id=3899

Ilepedyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALMOHHOH CeTH
«HHTepHeT»

1. DnekTpoHHas (u3nYecKas SHIMKIoNneaus [DnaekTpoHusiid pecype] //

Pexxum noctyma: http://femto.com.ua/index1.html

Ilepeyenb MHPOPMALTMOHHBIX TEXHOJIOIHH

U MPOrpaMMHOI0 o0ecriedeHnst

B yuebHOM mpomecce mo aucnuiuiiHe «®DU3MKa» HUCMONB3YIOTCS
cnenyromye WHPOPMAITMOHHO-CIIPABOYHBIC W TIOMCKOBBIE CHCTEMBI, a TaKXKe
IpOrpaMMHOE 00€CIICeYCHHE U DIICKTPOHHBIE OUOITMOTEUYHBIC CHCTEMBI:

— ITowuckossie cuctembr: Google, Mail.ru, Bing, Yandex;

IIpoepammmnoe obecneyenue:

— Omnepanmonnas cuctema Windows;

— TIlaker npuknamueix mporpamm Microsoft Office: Microsoft Word,
Microsoft Power Point.

— [lakeT cTanmapTHBIX TPOTPAMM JIJIsl BEITIOJIHCHUS JTAOOPATOPHBIX padoT

DnekmponHvle OubIUOMEUHbIe CUCEMbL:

— Hayunas snextponnas oubianorexka eLIBRARY.RU // Pexxum noctyma:

http://elibrary.ru/defaultx.asp
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VI. METOJIWYECKHUE YKA3AHMS IO OCBOEHUIO
T CTUTLIAHBI

PabGora Ha nexkumu.

OcHoBHas 3ajaya MpU CIYIIAHWHU JIEKIUU — YUYUTHCS MBICIUTh, ITOHUMATh
UJeU, H3JaracMble JIEKTOpOM. JIeKIuu SIBIAIOTCA OJHUM K3 OCHOBHBIX BHUJIOB
3aHATUNA B By3e. Ha Jnekuusx u3ydaercss B OCHOBHOM TEOPETHUYECKHIM MaTepHal.
Bueapenune B y4eOHBIM  MpoIECC  HOBBIX  TEXHUYECKUX  CPEACTB U
IPOrPAaMMHUPOBAHHOTO OOYYEHHS JOJKHO TOBBIMIATH KAa4eCTBO, 3((HEKTUBHOCTH
jexuuid. TeM He MeHee M3BECTHBIN CHEelUaIUCT B 00JIACTH MEXaHUKU mpodeccop
B.JI. KupninueB yTBepkaai, 4YTO «IOKA KUBET YEJIOBEUECTBO, HE YMOJIKHET KUBas
peub U nepeaya 3TOM PeUYblo MOJ0KEHUN HAYKW.

Bo3MoxHBI 1Be (OpMBI JICKIIMOHHBIX 3aHSATUM: TEepBasi — CTYACHT 3apaHee
3HAKOMUTCSI C COACPMKAHUEM JIEKIHUH MO JIMTEPAType, KOTOpas PEKOMEHIAOBaHA
JIEKTOPOM; BTOpasi — CTYACHT NPUXOAUT Ha JICKIMIO, HE 3Has, O 4yeM OyAeT UATU
peub. IlepBas ¢opma sBisercs uaeanbHOW JUIsl YCBOEHHUS TEOPETUYECKOIO
Marepuasa, HO Ha MPAKTUKE OHA BCTpedaercs peako. Yaile uMeeT MecTo BTopas
dbopma.

3anucey aexyuu. [IpuHATO CUMTATh, YTO HEOOXOAMMO 3aNUCHIBAThH TJIABHOE,
OCHOBHOE B JIEKIIMU. DTO BepHO. HO uTO *Ke siBnsiercs riiaBHbIM? Eciiu CTyIeHT He
TOTOBUJICS K JIEKI[MU, OH HE 3HAET €€ COJIEP)KAHUs, MOITOMY BBIJICJIIUTh TJIABHOE B
XO0JIe CaMOil JIEKITUU ObIBAET HEJIETKO.

OaHuM U3 UEHTPAIbHBIX (PU3NYECKUX TOHSATUH SBISETCA TOHSTHE
(¢bu3nUecKoro sBIICHUSA. 3a OJHY JEKIMIO OOBIYHO paccMaTPHUBACTCS Ba-TPHU
¢usnueckux sBiueHus. [lodToMy BaXHO OTMETHUTh MOMEHT, KOTJa JIEKTOP
HAYMHAET TOBOPUTH O TOM WU MHOM (PU3MYECKOM siBIeHUH. W3j0KeHue cyTu
(bU3UYECKOro SBJICHUS JIGKTOP HAYMHAET C XapaKTepUCTUKU €ro kauectna. Jlekrop
dbopMyarpyeT OOBIYHO CYITHOCTH SIBJICHHS MOCJE JIEMOHCTPAIMH OIbITa, PUCYHKA
Ha JIOCKE (PUCYHOK IO3BOJISIET HATJISIHO MPEACTABUTh CYLIHOCTbH SIBIICHUS), WU

MOCJIe CJIOBECHOM (OPMYIHPOBKH sBJIeHHs. KauecTBO SBJICHHUS CTPYKTYpPHO
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ompeneNsieTcss TpeMsi BaXXHEUIIMMU JJIEeMEHTaMU: (PU3HYECKOH CUCTEMOMU,
XapaKTePUCTUKON OOBEKTOB CHUCTEMbl M (U3MUECKUMHU MPOLIECCaMM, KOTOpPbIE
NPOUCXOJAT B CHUCTEME. OTH DOJEMEHThl KauecTBa SBJIEHUS HEOOXOIUMO
3a(UKCUPOBATH B CBOEM KOHCIIEKTE.

Jlanee HeoOXOAUMO OTMETUTh MOMEHT Iepexoja K  HU3JIOKEHUIO
KOJIMYECTBEHHON CTOPOHBI SBJICHUS, KOTJA JEKTOP HAYHET BBIBOJAUTH OCHOBHOM
busnueckuit 3akoH. OOBIYHO CHaudana (HOPMYJIUPYIOTCS OCHOBHBIC TMOJIOKECHHUS
bu3UYECKO MOJCIH SIBIICHUS, JEIAI0TCS JOMOJHUTEIbHBIC MPEANONIOKEHUS WU
dbopmynupyerca ycinoBud. [lanee Bce uaer mo OOBIYHOW CXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIIME (U3MUECKUE 3aKOHBI, U COCTaBISAECTCA 3aMKHYTas CHUCTEMa
YpaBHEHHMI; 3aTeM HJIET ATall MaTeMaTH4YeCKUX MpeoOpa3oBaHUi, B pe3ybTare
KOTOPBIX MOJYYaeTCs aHATTMTUYECKOE BHIPAKEHUE UCKOMOTO (PU3MUECKOTO 3aKOHA.
UTo rnaBHOE B KOJIMYECTBEHHOM CTOPOHE SIBIICHUI? BO-TEpBBIX, 3TO OCHOBHBIE
AJIEMEHTHI (PU3UYECKON MOJENIH, JOMOJHUTEIIbHBIE MPEANOJIONKEHUSI U YCIOBUSL.
Bo-BTOpBIX, 3TO 3aMUCh OCHOBHBIX (PU3MUECKHX 3aKOHOB. DTall MaTEMaTUYECKHUX
npeoOpa3oBaHU, MATEMAaTUYECKUX BBIKIJIAJIOK MOXXHO (PMKCUPOBATh YaCTUYHO. B-
TPETHUX, ITO OKOHYATEIIbHOE AaHATUTHYECKOE BBIPAXKEHUE 3aKOHA.

Jlanee MOXHO TOBOPUTh O CIEACTBUSX M3 3aKOHA, O IPAKTHYECKOM
MPUMEHEHUU JAHHOTO SIBJICHUSI.

Bueayoumopuas paboma Hao koncnekmom. Xopouio Obl B 3TOT K€ JI€Hb WIH
Ha CIEIYIOUNA TeHb 00paboTaTh KOHCIEKT. BOCCTaHOBUTH BCE MPOMEKYTOUHbBIC
BBIKJIQJIKU, TMPONYIIEHHbIE HA JIEKIMM TMpU BbIBOJAAX 3akoHOB. Cremyer
IPOAHATU3UPOBATh 3aKOH (ompeaeneHus (U3HYECKUX BEIUYMH, (U3HUYECKUN
CMBICJI, YCJIIOBUSI TPUMEHUMOCTH, MPAKTUYECKOE MPUMEHEHHE 3aKOHOB), a TaKXKe
KOJIMYECTBEHHYI0 CTOPOHY M BO3MOYKHOCTHM MPAKTHYECKOIO IMPUMEHEHUSI BCEX
bu3HYecKuX SBJICHUM, KOTOPbIE OB PACCMOTPEHBI HA JIEKIIUH.

Bonpocuvl k 1ekmopy. Ha nexuum M0OKHO 3a1aBaTh BONPOCHI B MUCbMEHHOU U
ycTHOHM (hopMax, B KOHIIE JICKIIMM U N0 XOJy M3N0KEHUs1 MaTepuana. Bonpocs —
BOXHBIN 27eMeHT Jieknuu. OHM TIOMOTaloT YCTAaHOBJICHHIO 0oJiee TECHOTO

KOHTaKTa MCXKAY JICKTOPOM H aYIIHTOpHGﬁ. IIo COACPKAaHUIO BOIIPOCHI HOJIZKHBI
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OTpa)kaTh MaTepuai JaHHOW JIEKIMU WK npeapiaymeid. @opmylimpoBKa BOIPOCOB
JOJKHA OBITh 4YeTKOM M KpaTkod. Bompoc pomkeH ObITh KOHKPETHBIM.
becnone3nsl o0mue Bompockl. Hampumep, neKTop, AOAT0, CKaXeM B TEUEHUE
COpOKa MHUHYT, BBIBOJWJI CIOXKHBIN ¢uznueckuit 3akoH. [loctynun Bompoc: "Mue
HE TIOHATEH BBIBOJA 3akoHa. Henw3ds nmu noBToputh?" Bompoc o6mmit u
HEKOHKpeTHbIN. He MoxkeT ObITh, YTOOBI CTYNEHTY OBLIO HEMOHSTHO BCE, BCE
BBIKJIAJIKA U 3Tanbl. HesiceH, Kak mpaBWio, KAKOM-TO OJWH BJIEMEHT, 3Tarl. BoT Ha
ATOT JIEMEHT U HE00X0AUMO 0OpaTUTh BHUMAHHE JICKTOPA.

He pexoMmennmyercss 3amaBarh JIEKTOPY IIOCTOPOHHHE BOIIPOCHI, HE
OTHOCSIIIIMECS K MaTEpUalLy JEKIUHU, UX MOKHO 3aaBaTh YCTHO IOCJE JICKLIUH.

PabGora ¢ y4eOHoii JqurTepatypoii. CTyAeHT B TeueHHE ceMmecTpa 00s3aH
paboTaTh C JUTEPaTypoOil, PEKOMEHIOBAHHOW JIEKTOPOM, IpPU MOJATOTOBKE K
CEMUHAPCKUM U JIa0OPATOPHBIM 3aHATHSM, K KOHTPOJBHBIM paboTam, MpH
00pa0OTKE KOHCIEKTOB JIEKIMi, MpH HamucaHuu pedepara, MOATOTOBKE K
3a4eram, SK3aMEHaM.

Bo3moxHbI 1Ba ciyyas:

I) crynment oOpamiaercss Kk JnuTeparype, KOTla Marepuai, MOJjIeKaiun
M3YUYEHHUIO, IPOUYNTAH HA JIEKIUSAX;

2) CTYIEHT BBIHYXXJIEH OOpaTUThCS K YYEOHHMKY UIsI U3YUEHHUs] MaTepuaia,
€I11e HE IPOYUTAHHOTO HA JICKLIMX.

B nepBoMm ciyyae HE0OXOAMMO MPEIBAPUTENBHO H3YUYUTh MaTepHall IO
KOHCIIEKTY JIEKLIM, OTMeYas TJIaBHbIE "OpUEHTUPHI" puznyeckoro sieHus. Jlanee
OPUCTYNAaTh K YTEHUIO ydeOHHKa, (O3HaKOMJIEHHME C MaTepHalioM Yy4eOHHKa
JOJKHO MTPOUCXOAUTH MOJ TEM ke 0OIEMETOA0JOTUYECKUM YIIIOM 3PEHHUs, YTO U
YTEHHE KOHCIEKTa JeKuuil. B ydyeOHMKE MOXXHO HpPOYUTATh YTO-TO HOBOE OO0
M3Y4aeMOM SIBIICHHH, MOXKET OTKPBITbCS HOBas CTOPOHA, JI€TAJIb, HE OTMEUYEHHAsI B
nexuuu. Bee 310 Hazmo 3adukcupoBaTh Ha MOJSAX KOHCIEKTA JEKLIUM.

Bo BTOpOM cilyuyae 1mone3Ho u3ydaeMblii MaTeprall IpoOYUTaTh JBa pasa. [lpu
NEePBOM UTEHUU 3aMKMCH HE JENAl0TCs, MPOUCXOJUT 3HAKOMCTBO C 0OIen

CTPYKTYpOr (DU3UUYECKOTO SIBIICHUS, C MPAKTUYECKUM HUCIIOJIb30BAHUEM SIBICHUSI.
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[Ipn BTOpOM YTEHMHM COCTABIISIETCS KPATKUW KOHCIEKT, B KOTOPOM OTMEYarOTCs
IJIaBHBIE CTPYKTYPHBIE 3JIEMEHTBI (PU3UUYECKOTO SIBICHHUS.

Pemenune 3agau. CucremMaTH4ecKoe pelieHue 3aj1ay — He00X0JMMOE yCIIOBUE
yCHelmHoro uyueHus: ¢u3uku. Pemienue 3agad momoraeT ySACHUTH (PU3HUECKUN
CMBICI SIBJIEHUH, 3aKperuisieT B HaMsATd (opMysbl, IHPUBUBAET HABBIKU
IPAKTUYECKOTO TPUMEHEHUS TEOPETUYECKUX 3HAHUM.

[Tpu pemennn 3aa4 HEOOXOIUMO BBITIOJIHATH CJIETYIOIIEE:

1. Crenatb 4epTex, MOSACHSIOMMM 3a1auy (B T€X clydasx, KOrja 3To
BO3MOXHO). BBINONHATE €ro Hago akKypaTHO I@pUd IOMOIIM YEpPTEHKHBIX
PUHAJUIEKHOCTEH.

2. VYka3aTh OCHOBHBbIE 3aKOHBI U (DOPMYJIbI, Ha KOTOpPbIX Oa3upyercs
pelieHue 3ajad, AaTh CJIOBECHYIO (DOPMYJIHPOBKY O3THUX 3aKOHOB, DPa3bsICHUTH
OyKBEHHbIE 0003Hau€HUs, YoTpeoseMble Npu Hanucanuu u ¢opmyn. Ecnu mpu
pelIeHUN 3a/a4il IpUMEHsAeTCs (opMmysia, MOJydeHHas ISl YaCTHOTO Ciyd4as, HO

BBIPKAIOIIAs KAKOW-THO0 (hM3UUECKUI 3aKOH, TO €€ CIIEAYET BHIBECTH.

3. Pemenne 3amaum conmpoBOXKIaTh KPAaTKUMH, HO HCUEPIIBIBAIOLIMMU
IIOSICHEHUSIMU.
4, Pemuts 3amady B 0011eM BUJE, T.€. BBIPA3UTh HCKOMYIO BEJIIMYUHY B

OYKBEHHBIX OOO3HAYEHUSX BEJIMYWH, 33JaHHBIX B YCIOBHM U B3ATHIX U3
CIIPABOYHBIX TAOJIHII.

duznyeckre 3a7aud BeCbMa MHOI0OOOpa3Hbl M JaTh E€IMHBIA pelenTt X
pelIeHus] HEBO3MOXKHO. OJHAaKo, Kak NpaBWiIO, (PU3MYECKHE 3a/ladd CIEoyeT
pemate B oOuiem Buze. Ilpu stom cnocobe He NPOU3BOASATCS BBIUMCIECHUS
IPOMEKYTOUHBIX  BEJIMYMH;  YKMCIIOBbIE  3HAYEHUS  MOJCTaBISAIOTCS B
OKOHYATeNbHYI0 (padbouyro) (opMyIly, BIpaXKaoIyt0 HCKOMYIO BETUUHUHY.

S. [ToncraBuTh B pabouyo (popMmyity pa3MEpPHOCTH WM COKpPALCHHBIE
0003HauYeHUs1 €AMHUI] U YOEeIUThCA B IPABUIIBHOCTH €AMHUL] U3MEPEHUS UCKOMOM
BEJIMYUHBI.

6. Bblpazuth Bce BenWYMHBL, BXOoJdlIuMe B pabouyio Gopmyiny, B

enuaniax CU u BeIIMcaTh UX JIS HALJIIAHOCTU CTOJIOUKOM.
35



7. [ToncTaBUTh B OKOHYATENBHYIO (DOPMYITY, TOJYYEHHYIO B pE3yiIbTaTe
pelIeHus 3a1a4i B OOLIEM BUJE, YUCIIOBbIE 3HAUECHMS, BHIPAKEHHBIE B €IMHULIAX
onHOM cucreMbl. HecoOimoieHne 3TOro mnpaBuiia MPUBOJUT K HENPABUIBHOMY
pesynbTaTy. MCKiFOUeHHE W3 3TOro IpaBuja JOIyCKaeTcs JUIIb IS TeX
OJIHOPOJIHBIX BEJINYMH, KOTOPBIE BXOJAAT B BUJE COMHOXHUTENEH C OAMHAKOBBIMU
MOKa3aTeNIsIMA CTENICHU B YUCIHUTEIh U 3HAMEHATedb GopMyibl. Takue BETUYUHBI
MO’KHO BBIPa)KaTh B JIFOOBIX, HO TOJIBKO OJIMHAKOBBIX €IMHHIIAX.

8. [IpoBecTH BBIUKCIEHHWE HUCKOMOM BEJIMYMHBI, PYKOBOJCTBYSChH
paBUJIaMHu NPUOIM>KEHHBIX BBIYMCIIEHUH, 3alIMCaTh B OTBETE YMCIOBOE 3HAYEHUE
U COKpAIlleHHOE HAMMEHOBAHUE €IMHULIbI U3MEPEHUSI UCKOMOW BEJIMYHHBI.

9. [Ipu noxcranoBke B pabouyto Gopmyily, a TakxKe MpH 3aliCH OTBETA,
YHCJIOBBIE 3HAYEHUS BEJIMYUH 3aIUCHIBATH KaK MPOU3BEICHUE ECATUYHON ApoOU

C OJHOW 3Hauaied Mudpoi mepen 3amniaTod Ha COOTBETCTBYIOUIYIO CTENEHb IMPHU

OCHOBaHHHM jecsTh. Hampumep, Bmecto 3520 Hamo 3ammcaTth 3,52x103, BMECTO

0,00129 3amucate 1,29x10~ 31 T.1.

10. OueHuTh MpaBAONOAOOHOCTh YUCIEHHOTO OTBeTa. B psime ciiyyaes
Takas OIICHKAa ITOMOXXET OOHAPYXHTh ONIMOOYHOCTH ITOJIYUYCHHOTO pe3yJIbTara.
Hanpumep, KIIJ| TermnoBod MamuHbl HE MOXET OBITh OOJbIIE €IUHUIIBI,
ANIEKTPUYECKUN 3apsii HE MOXET OBITh MEHbIIEe SJIEMEHTApHOrO 3apsja
e=16x10"19Kn, CKOpPOCTh Tena He MOXKET OBITh OOJbIIE CKOPOCTH CBETAa B
BAKyyM€ U T.J.

PaGora Ha J1a0opaTOpHBIX 3aHATHUAX. TEOpPETUYECKUM Marepual,
cooOIaeMplii Ha JICKIMAX, 3aKPEIUIACTCS B IMAMSITH W CBA3BIBACTCS C MPAKTHUKON
npu pabore B Jabopatopun. JlaGopaTtopHble 3aHATHUS JalOT OoJee HArJsAIHOE
MpeACTaBICHUE O TPOTEKAHUU SIBICHUM U MPOIIECCOB.

Benukuit pycckuit ydyensii M. B. JlomoHocoB roBopwi: "OpuH ONBIT S

CTaBJIIO BBIIIE, YEM THICSIYY MHEHUMN, POXKICHHBIX TOJBKO BOOOpakeHueM" .
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Bo Bcex nmabopaTopusix CymecTByOT 0COObIe MpaBuiia MOBEICHUS CTYACHTOB,

KOTOPBIC H€O6XOI[I/IMO HCYKOCHHUTCIIBHO CO6J'IIO,Z[3TB. Omu npaeuia Has3vlearomc

npasuiamu mexHuxKu bezonacrHocmu.

3a 3HaHHWE MPaBUJ TEXHUKH OE30MACHOCTH U 00S3aTEIHCTBO WX BBIMOIHATH
KaXIbIH CTYJCHT JOJDKCH PacICaThCs B COOTBETCTBYIOIIEM KypHAJIE.

Iloocomoska Kk ewvinoaneHuto Jaabopamopuou pabomoel. 3ananue (Temy
paboThI) CTYICHT MOJyYaeT Ha MPEAbIAYIEM 3aHATUU. JJOMAIIHIOI TTOATOTOBKY K
paboTe pekoMeHAyeTCs BECTH cleayommMm obOpa3oM. [Ipountars umeromieecs
omucaHue pabOThl W OTMETUTh BO3HUKIIHAE BOMPOCH W HESACHOCTH. 3aTeM
NIPOYHUTATh COOTBETCTBYIOIIME pa3/ieibl M0 yYeOHHKAM WJIM KOHCIIEKTaM JIEKIIHH.
[Tocne 3TOrO CHOBa BEPHYTHCS M K ONMHUCAHHIO, MOAPOOHO MpopaboTaTh €ro u
0COOEHHO YacTh, MOCBSIICHHYIO MPAKTUKE, CAeNaTh 3alUCH B pabouel TeTpaju,
COCTaBUTH U 3aMUCaTh MPUMEPHBIN IIaH MPOBEACHUS SKCIIEPUMEHTA.

[Ipuas Ha 3aHATHE, CTYICHT MPEIBABISET IMPENOAaBATEII0 CBOIO PabdOoUdyIo
TETpaab C 3aMUCSAMHU, MPOJACTAHHBIMU BO BpeMsl MOATOTOBKM K paboTe, W claer
otueT Mo mpeabiaymieit. [locae 3Toro MokHO, € paspelieHus MpernojaBaTens,
MOJIOWTH K CBOEMYy paboueMy MECTy W O3HAaKOMUTHCS C YCTAaHOBKOM, 3amucath B
pabodyro TeTpaah JaHHBIE O TPUOOpax.

[lepen BeIMONHEHHEM pPAbOTHI CTYAEHT OecemyeT ¢ IMpernojiaBareiieM
(mpoBOAMTCS AOMYyCK K pPabOTE), MpU STOM BBISICHAETCS, HACKOJIBKO CTYIEHT
MOATOTOBJIEH K padoTe.

Henooecomoenennwiii cmyoenm k pabome He donyckaemcs. Ecnu pe3ynbTaThl
OIpOCa yIAOBJICTBOPUTEIBHBI, CTYIEHT MOXET BBITIOJIHATH PadOTY.

[To okOHYaHWU W3MEPEHHUH CTYACHT ITOKa3bIBACT ITOTYYEHHBIC PE3YJIbTATHI
MPEToIaBaTeNlto, KOTOPBIM TIPOBEpseT © TOANUCHIBaeT wux (0e3 moamnucu
npernoaaBarenss paboTa HeE cuMTaeTcs BBINMOMHEHHOH). [lociae 3TOoro MoXHO
pa3o0paTh YCTaHOBKY M IPUBECTU B OPSAIOK paboyee MecTo.

OO0paboTka pe3yibTaToB W OGMOPMIICHHE OT4YETa MPOBOJUTCA B TEUCHUE
HEJCU TIOCNIEC BBIMOTHEHUS paboThl. CTYIEHT, HE CIABIIMK OTYETa B CPOK, K

clieayroniei paboTe He OIMyCKAeTCs.
37



Tpebosanus, npeovsasisiemvie Kk omuemy. OT4eT (1abopaTtopHas KapTOUKa)
JIOJKEH TOJHOCTBIO OTPa)aTh BCE MPOBEICHHBIE M3MEPEHHUS], BBIUUCICHUS U UX
pe3yabTtathl. [Ipu orieHke paboOThI CTY/IEHTA MPENOoAaBaTeIb YUYUTHIBAECT BCE DTAIIBI
paboTHI CTyJIeHTa HaJl OTYeTOM. Eciu omuem He Ovln npunam npenooasamenem u
8038paujen 01 00pabomKu, Mo 6ce UCNPABAEeHUs BHOCAMCS 8 MO JHCe IKIEMNAAD
OT4YeTa; MPU HEOOXOIUMOCTH MOXKHO T00aBIATh K HEMY YHCTBIC JIMCTBI, HO
NEePBOHAYATLHBIN BapUAHT C TIOMETKAMU MPENoaBaTes I0JDKEH ObITh COXpPaHEH.
Tomnume: owubku Heo6X00UMO UCNPABIAMY, HO He NPAMamsb!

OtueT 1o J1abopaTOpHOU PabOTE NOKEH COACPIKATD!

1. Kpatkyo ¢popMynupoBKy 1ieau paboThl.

2. CxemaTH4eCKMM 4YEpTEX, TMOSICHAIONIUMNA YCTPOMCTBO mnpudopa WU
YCTAHOBKM Y MPUHLIHUII €T0 ACHCTBHUS.

3. Kparkyro Teopuio, coiepxauryro  pabouyio  dopmyly WU
MOCTIEI0BATEIBHOCTH (POPMYIL.

4. Pe3ynbTaThl MU3MEPEHHU (MO BO3MOXKHOCTH B (popme Tabmwmi). B oruere
cJieyeT MPUBOJUTH PE3YyJIbTaThl BCEX M3MEPEHHU, B TOM YHUCJE M OKa3aBIIUXCS
OIMOOYHBIMU. YKa3bIBaCTCS U MPUYUHA, MO KOTOPOH OHU HCKIIOYEHBI U3
JaJIbHEHIINX BBIYHUCIICHUN.

5. Briuncnenue pe3ysibTaToB. BeIUKMCIEHUS IPUBOJATCS B CIEAYIOLIEM BUJIE:
BBINTUCBHIBAETCSl CHavyana QopMmyrna B oOmeM BHje, 3aTeM Ta ke Gopmyla ¢
MOJACTAaHOBKOM UYMCIICHHBIX 3HAY€HUN BelUuYMHbL. Eciau olHa M Ta Xe BeIUYMHA
BBIYUCIISIETCS HECKOJIBKO pa3, TO (hOpMYITy MOBTOPSATH HE CIIEIYET.

6. Breiuucnenue mnorpemHoctei. IlpuBonsarcs ¢GopMynibl  BBIYUCICHUS
MOTPEIIHOCTEN U pacyeThl MO 3TUM (OpMYJIaMm.

7. OKOHUYATENBHBIA PE3yIbTAT WA TAOJINIIA PE3YIHTATOB.

8. BeBogpl. K HHMM OTHOCATCS: 3aKIIFOYEHUE O  COOTBETCTBHUHU
AKCIEPUMEHTAIBHBIX PE3YJbTaTOB TEOPETUYECKUM, O BO3MOXKHBIX IPUYMHAX
OTKJIOHEHUM, O CPAaBHUTEIBHOW POJIA OTIEIBbHBIX MCTOYHUKOB ITOIPELIHOCTEN, O

HEJI0CTaTKaX MPUMEHSIEMOr0 METO 1, MPUOOPOB U T.I.

38



[Tpu momyuyeHnn gomycka K 1adopaTopHON paboTe U 3alIUTE TEOPUU CTYICHT
JTOJIKEH TI0KA3aTh:

1. SlcHOe mNOHMMaHWEe TOCTaBJICHHOW TIepel HUM 3aJauyd. 3HAHUE
($u3nYeCcKOil CYyITHOCTHU ABJIEHUH, KOTOpbIe OyAyT U3y4aTbCs, YMEHHUE AaTh YETKOE
onpejielIeHNue BCEX U3MEPSEMbIX BEJIMYHUH.

2. 3HaHHWE OCHOBHBIX (DU3MUECKHUX 3aKOHOB MO TeMe padOThl U YMEHHE
UX HCIOJIb30BATh JJ11 O0BSCHEHUS CYLITHOCTH U3y4aeMbIX SIBJICHUI.

3. SIcHOe MOHMMaHuE MPUMEHSAEMOI0 METO/a U3MEPEHUH, 3HAaHUE TPUHIIUIA
JNEUCTBUA U, 110 KPalHEN Mepe, B OCHOBHBIX YEPTaX, - YCTPOMCTBA UCIOJIb3YEMBIX
B paboTe mpuOOPOB, HABBIKK PAOOTHI C TPUOOPAMH.

4. YmeHue BBIBECTH U OOBSICHUTH pacueTHyro ¢opmyny. [lpu BbIBOIE
(GopMyIibl claenyeT UCXOAUTh M3 OCHOBHBIX 3aKOHOB (3akOHbI HbIOTOHA, 3aKOHBI
coxpaHeHwus, 3akoH OMa u T.1.).

5. 3HaHue METO0B pacuera NorpeurHocTel (PU3NYECKUX BEIUYUH.

6. 3HaHWe MpaBWJI TEXHUKU OE30MACHOCTH TpH padbore B jabopaTopusx

(bu3UKH.

3anoMuHaTh ClEIyeT TOJbKO OCHOBHbIE (OPMYJIBl U MaT€MaTUYECKYIO
(bOpMyIMPOBKY OCHOBHBIX 3aKOHOB.

JIxk3aMeHbl. [loaroroBka K 3k3amMeHy. JK3aMeH 10 (PU3KUKe — UTOT pabOThI
CTYJICHTa B TE€YEHHE ceMecTpa. [ '0OTOBUTBHCSA K AK3aMEHY CIEAYyeT YK€ C NEePBBIX
HEJellb CEMECTpPa, HE OTKIaJbIBas 3Ty pabOTy Ha 3K3aMEHAIMOHHYIO CECCHIO.
Heobxoaumo B KajleHIapHble CPOKM BBINOJHUTH W CHATh BCE JIaDOpaTOpHbBIE
paboThl U MHBIE 33/1aHMsI, T.€. K 3a4€THOW HeJnese (3TO MOCIEAHsS Heaens nepea
HK3aMEHALMOHHON Ceccueil) NOJKHBI OBbITh BBIIOJIHEHBI BCE MEXCECCHOHHbBIE

paboTHI.

B Teuenme cemectpa HeoOXoauMo paboTaTh C  KOHCIEKTOM, T.€.
CUCTEMATU3UPOBATH MaTEpHUal JEKIHM. 3a CEMECTP U3y4arOTCs, KaK IIPaBUJIO, JABE-
Tpu (QuU3MUECKUEe TEOpuu. YUeOHBbI MaTepuan, OTHOCSIIMHCA K OJHOU

(1)I/IBI/III€CKOI\/JI TCOPHUH, OUCHDb BCIIMK. IIerTaThCs XK€ YCBOUTH HCCKOJIBKO (I)I/ISI/FICCKI/IX
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TEOPHUH 3a TPU-YETHIPE JHS SK3aMCHAIIMOHHON CECCHH — TPYAHOE U OE3HAISKHOE
neno. lleHHOCTh TakuM 00pa3oM YCBOCHHBIX 3HAHWW HEBEIWKa, OHU OBICTPO
yneryuuBarotcs. Heo0Xxonumo 3HaTh OOIIYIO CTPYKTYPY (DM3UUYECKOM TECOpHH: €¢

TPH OCHOBHBIE YaCTH:
1. DMOupUUecKuil U TeOpeTHUECKHil 6a3uc.

2. Slapo Tteopun (OCHOBHBIE (hU3MUYECKHUE TOHATUA, (yHIAMEHTAJIbHbIC

3aKOHBI U SIBIICHUS).
3. CnenctBusi TEOpUHU.

Ha 3T0i1 0cHOBE 1 HaJl0 paccMOTPETh JH000e PU3NIECKOE SBICHUE, KOTOPOE

MOJKET OBIThH IMPCAJIOKCHO SK3daMCHATOPOM.

3Has o0IIyI0 CTPYKTYpy (U3MUYECKOI TeopHH, Bech y4eOHBII MaTepHal Mo

U3y4aeMoOU TEOPUH MOXKHO PACIIONIOKUTH OYKBaJIbHO HA OJHOU CTpaHUIIE.

OTBer Ha 3K3ameHe. B oTBere Ha Bompochl OuiieTa, a TakXkKe U B
JIOTIOJIHUTEJIBHOW Oecesie CTYIEHT JOJKEH MOCTapaThCsl MPOSIBUTh 3HAHKME OOIIeH
CTPYKTYpPBI Kypca, 3HaHHE TJIaBHBIX (PU3MYECKUX TEOPUM, UX CTPYKTYPY, 3HAHUE
CHCTEMBbl OCHOBHBIX TOHSITHMH, SBJICHUM, 3aKOHOB KaXaou u3 Teopuil. CTyJeHT
JIOJDKEH YMETh KaueCTBEHHO aHAJIU3UPOBaTh (DU3NUECKHUE SBJIICHUS U MTOKa3aTh, KaK

JaHHOC CI)I/I3I/I‘-IGCKOC SIBJICHUC IPUMCHACTCA B PA3JIMIHBIX 00J1aCTIX TEXHUKH.

Koncyabranmun. KoHCynpTaliuun TIPOBOJATCA B TEUCHHE CEMeCTpa
(Texyuue) u nepen dk3amMeHoM (mpeadk3ameHanronHsie). Hajgo mocemars Te u
npyrue. Xopomui 3PQPEeKT AaeT Ta KOHCYNbTAlUsA, K KOTOPOW CTyICHT 3apaHee
TrOTOBUTCA. UTO 3HAYMT MOATOTOBUTHCS K KOHCYJIbTallUU? DTO 3HAYHT, BO-TIEPBHIX,
B OCHOBHOM IPOpPa0O0TaTh U U3YYUTh yUE€OHBIN MaTepuai, 0 KOTOpOM OyIeT UATH
pedb Ha KOHCYJIbTaMH. becrmone3Ho WATH Ha KOHCYJBTAllMI0, HE IOBTOPUB
MaTepual. Bo-BTOpBIX, CTYIEHT [OJDKEH COCTaBUTh IEpPEYCHb BOIMPOCOB, C

KOTOPBIMH OH OOpaTUTCs K JEKTOpy. Bompochl JOMKHBI OBITh YETKUMU U
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rpaMOTHBIMU. BOmpockl MOKHO 3a/1aBaTh B YCTHOW M MUCHBMEHHOW (opmax, Kak

yA00OHO CTYACHTY.
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VIl. MATEPUAJBHO-TEXHUYECKOE OBECIEYEHUE
TV CIUTLIAHBI

MarepuaibHO-TEXHUYECKOE  OOECledYeHre  IUCHUIIIMHBI  «Dusnkay
BKJIIOUYAET B CEOs:

1. JlabopaTopHbIe YCTAaHOBKH JIJIs1 BHITIOJIHEHUS JTA0OPATOPHBIX PabOT 1O
BCEM pazjienam (HU3UKH.

2. KoMmIekTbl  M3MEPUTENbHBIX HMHCTPYMEHTOB  (IUITAHMEHUIMUPKYJIU,
MUKpPOMETPBI, PYJETKHU U T.1.).

3. [Tpubopsi TUTSt U3MEPEHUS duznueckux BEJINYHH
(oNeKTpOM3MEpUTENbHBIE  MPUOOPBI, TEPMOMETPHI,  BECBI,  ICUXPOMETPHI,
TeCIaMeTPbl, MOHOXPOMATOPHI U JIP.).

4. [TepconanbHBIE KOMIBIOTEPHI JIJIs1 BBITIOJHEHUS J1a00paTOPHBIX paboT
C MPOrPaMMHBIM 00ECTICUEHHUEM.

5. M cTouyHMKM TUTAHUS.

6. BcmoMorarenbHble METOAWYECKHE MaTepHallbl ISl JIa0OpaTOPHBIX
paboT (TaOauUIIbI, TUTAKATHI U T.J1.).

1. Pacxomupie MaTepwasiibl IS TPOBEACHUS  JTAOOPATOPHBIX U
MCCIIeIOBATENHCKUX PaboT U yXo/a 3a mpudopamu.

8. CnpaBouHbI€ TaOIUIIBI.

JIns  mpoBeneHUS JIEKIMH U MPAKTHUYECKUX 3aHATHM HCHOJIb3YETCS
aynuropublii  ¢ona Ilkonsr Ouomenuuuubl. [ns npoBeneHust 1abopaTopHBIX
3aHSTHI UCIOJB3YIOTCS JJabopatopuu PU3MKU EcTecTBEHHOHAYYHOM IIKOJIBI:

1740 u ]1742 — nabopaTopun MEXaHUKH U MOJIEKYJISIPHON (DU3HUKH;

J817 u 1819 — naGopaTopun dAEKTPUUECTBA U MarHETU3MA;

1744 u 1821- nabopaTopuu ONTHKH, ATOMHON U SIACPHON (PU3UKH.

Mono6iok HP ProOme 400 All-in-One 19,5 (1600x900), Core 13-4150T,
4GB DDRS3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTtb
noctynma B HMuatepuer 500 MoOut/cexk. Paboume wecta mna  Joaed ¢
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OTPaHUYECHHBIMHU BO3MOKHOCTSMHU 3/I0POBbSI OCHAILECHBI JUCIICIMH U IPUHTEPaAMU
bpaiins;  obopyAoBaHbl:  MOPTAaTUBHBIMU  YCTpOMCTBaAMHU Il YTEHUS
MJIOCKOMEYATHBIX  TEKCTOB, CKAaHUPYIOIIMMH M  YHUTAIOUIMMH  MalluHaMU
BHUJICOYBEIIMYUTEIIEM C BO3MOYKHOCTBIO PEryJSILIMM IBETOBBIX  CIEKTPOB;
YBEIMYHUBAIOIUMU AIEKTPOHHBIMU JTyTIaMH u yJIBTPa3BYKOBBIMU

MapKHUPOBIIUKAMH.
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIIN

dezepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 00pa30BaHUs

«/lanbHeBOCTOUYHBIN (eaepaibHbIil YHUBEPCUTET)
(IBDY)

Ipunoxenue 1

HKOJA BUOMEJIULNHBI

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJIBbHOU
PABOTBI OBYYAIOLHINXCSA
o JucuuIIuHe «Pusuka»
TexHomorust MPOAYKIIMU U OpraHU3allusl peCTOPAHHBIX YCIIyT/ OakanaBpcKas
nporpamma « TeXHOJOTHs MPOAYKIIMHU U OpraHu3alusi OOLECTBEHHOTO MUTAHUS

(I)opMa MNOATOTOBKH OYHaA

BaaauBocToK
2018
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H.YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI
Ilian-rpaduk BHINOJHEHHUSI CAMOCTOSITEIbHOI PadoThl O TUCHHUILINHE

Ne | laTta/cpokn Bun camocrositesqbHoit | Ilpumepubie | @opMa KOHTPOJISA
BBINOJIHEHU ST padoThI HOPMBI
n/n BpeMeHHU Ha
BBINOJTHEHHE

1 1.12-15.12 CamocrosiTeTpHOE 4 [IpoBepka KOHCIIEKTOB

W3yYEHUE OTIEITBHBIX
15.05 - 31.05

BOTIPOCOB
TEOPETHYECKOTO Kypca ¢
HAMMCaHUEM KOHCIIEKTa

2 K xaxmoit n/p ITonroroBka k 10 VYcTHbIi onpoc,
1ab0OpaTOPHBIM 3aHATUSIM MIPOBEPKa OTYETOB I10

a/p

3 K xaxaomy 3aHsTHio IToaroroBka K 9 VYcrHbIi omnpoc,
CEMUHAPCKHUM 3aHITHIM pelieHne 3aaaq

4 15.12, 30.05 ITonroroBka 5) [IpoBepka u oueHKa
pedepara/pedepaTuBHOTO pedepara/ orieHKa
JOoKIa1a pedepatuBHOTrO
(momosHUTENbHAS JIoKIaaa
pabora, He SBIIIETCS
00s13aTeIBLHOMN )

) DK3aMeHaIMOHHAas [ToaroroBka k sk3amMeHy | 8 OK3ameH

ceCCHusa

3AJJAHUS 1J151 CAMOCTOSATEJBHOM PABOTHI

BOHpOCbI AJIA CAMOCTOATECIBHOIO U3YICHUA N HAITUCAHUA KOHCIIEKTA

Cunbl Tpenusi, kodpduuuent tpeHus. [loHsTrne o peakTUBHOM ABHKEHUHU.

CBolicTBa M MCTOJIL30BAHKUE YJIBTPAa3ByKa U MH(PPA3BYyKa. YUET U UCIOJIb30BAHHE

pe30HaHCa.

OcHosubie nonoxkenus MKT. CriocoObl u3MepeHust TerioeMKocTu. XKuakue

KpUCTAJJIbI,

HNX  HCIIOJIB30BaHHC.
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DIIEKTPOCTATUYECKAS 3aIInTA. [Ipnmenenue KOHJIEHCATOPOB.
BricokoremnieparypHble  CBEpXINpPOBOAHUKHU. IIpumenenue cunbl  JlopeHna.
[Tpumenenue  ¢eppomarnetukoB.  Deppurtbl.  Mcnonb3oBaHue — sSBIEHUS
JJEKTPOMAarHUTHOM  MHAYKIMU B DJIEKTPOTEXHUKE WU PaJIUOTEXHUKE.
TpancpopmaTopsl, UX UCIIOIH30BAHUE.

WneanbHplil KoneOaTenbHbI KOHTYpP, CBOOOJHBIE KOJeOaHUS B KOHTYDE.
OTkpBITHIN KOeOaTenbHbIN KOHTYp. OnbIThH ['epiia.

Bo3HUKHOBEHHE KOPITYCKYJIAPHOM U BOJIHOBOW TE€OPUM CBETOBBIX SBJICHUU,
dTanmbl HMX pa3BUTHA. Mnes KOpHyCKyJIsIpHO-BOJHOBOIO Jyalu3Ma CBETa, €€
onbITHOE oOocHOBaHMe. [llkana 3MeKTPOMAarHUTHBIX BOJH. JlMama3oH IJUH BOJIH
BUJIIMOTO CBETA.

[Tonsitue nyua. 3aKkoHBI TEOMETPHUYECKOW  ONTHUKH, O0JacTh  UX
npuMeHUMocTH. Mukpockon. [lokasarens mnpemomiieHus BeliecTBa. SIBieHue
IIOJITHOTO OTPAXKEHHUS, €ro HCIOJb30BaHHE. 3€pKajia. TOHKHE JHUH3BL, UX
XapaKTEPUCTHUKH, (hopMyJia TOHKOHN JuH3HI. [locTpoeHue n3o0pakeHnii B TMH3aX U
3epKajiax. [Ipumenenue wuHTephepomerpoB. I[lpumenenue romorpaduu.
[TonsspumeTpsl, NOISIPUMETPUUECKUE METOIBI UCCIIETOBAHUS.

JIromunucueHuus, ee npumeHeHue. IIpumenenne nazepa. CnekTpalbHbIN
aHaJIM3.

buonoruueckoe nelicTBre paInoaKTUBHOTO U3JIy4Y€HHUsI, CIOCOOBI 3aIIUTHI.

SAnepusiit peaktop. [IpoGiembl U NEPCHEKTUBDI SAECPHON IHEPTETUKH.

Bonpocbl s caMOCTOATEJIBHOM NOATOTOBKM K  CEeMHHAPCKUM
3aHATHUSAM MO0 AUCHUILINHE «DPU3UKa»

3aunsrTue 2.

Tema: OCHOBBI KHHEMATHKH MATEPUAIbHON TOYKH (2 yaca).

Bormpocsl k cemunapy:

1. Marepuansnass Touka. Cucrema ortcuera. OTHOCUTEIBHOCTh
JBH>KCHUSL.
2. CKOpOCTh MEXaHUYECKOTO JBUKEHHUA. BbIUMCIIeHHE CKOPOCTH U

MNEPEMCIICHUA IIPU PaBHOMCPHOM HpﬂMOHHHCﬁHOM JABUXXCHHU.
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3. Yckopenue IBUKEHUA. BbIunciaeHrne CKOPOCTH M NEPEMEIICHUS NPH
PaBHOYCKOPEHHOM IIPSMOJIMHEWHOM JIBUKECHUU.

4, KpuBonnneitHoe neuxenne. HopmanabHOE, TAHTEHIIMAIBHOE U MOJIHOE
YCKOpEHU.

S. JIBr>KeHHe 110 OKPYKHOCTHU. YTIIOBAasi CKOPOCTh, YIIIOBOE YCKOPEHHUE.

3ansTue 3.

Tema: OCHOBBI KJIacCHYECKOH THHAMUKH.

Bormpocsl k cemunapy:

1. [ paHUIBI NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKH.

2. 3akonbl Hprotona. HMuepuumaneHas cucrema otcdera. [IpuHnun
OTHOCUTENIbHOCTH ["anunes.

3. 3akoH BcemupHoOro TAroteHus. Cuia TSKECTH. YCKOpPEHHUE

CBOOOIHOTO ITaJICHHUS.

4. Cuna ynpyroctu. [edopmaruu, Buasl nedpopmannii. 3akon ['yka.
S. Cuna tpenus, kodpdurment Tpenns. Buasl TpeHus.
3ansnrue 4.

Tema: Mexanuka TBepaoro resia. 3aKOHbI COXPaHEHUS B MeXaHUKE.

Bormpocsl k ceMuHapy:

1. MowmenT Cuiibl 1 MOMEHT HHEpLUHH Tesla. OCHOBHOW 3aKOH IMHAMHKHU
BpAIaTEIbHOIO IBUKCHUS.

2. Mexanundeckast paboTa 1 MOIIHOCTh. KOHCepBaTUBHBIE CUJIBI.

3. Mexanuueckasi 3Heprusi, ee Buabl. CBs3b SHEPruu U pabOThL. 3aKOH

COXpaHCHUA MEXaHUYECKOU OHCPIUH.

4, Nmmynbe Tena. 3aKoH COXpaHEHUs UMITYJIbCA.
S. MoMeHT ummyJibca. 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA.
3aunsrTue 5.

Tema: Mexanuveckue Kojae0aHUs U yIIpyrue BOJIHBI.
Bormpocsl k cemunapy:
1. ['apmonnueckue kosebanus. Kunemarndeckue XapakTepUCTUKHU

K0J1€0aTEIbHOIO JIBUKEHUS.
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2. KBasuynpyrue cunbl. YpaBHEHHE TapMOHHYECKHX KOJeOaHUI B

nuddepeHnuanbHON U UHTETpaIbHON (hopMax. ['apMOHUUYECKU OCITUILIATOP.

3. MaremaTnyeckuii U pU3NUECKUN MASTHUKH.

4, Ynpyrue BonHBI, BUABI BOJIH. JlJIMHA BOJIHBI. YPaBHEHHUE ILIOCKOU
BOJIHBI.

5. 3BYKOBBIE BOJIHBL. YIIbTpa3Byk U HHGpa3ByK. CKOPOCTh 3ByKa.

3ansTue 7.

Tema: MoJieKyJIsIpHO-KHHETHYECKAas TEOPUS U1eaJTbLHOI0 ra3a.

Bomnpocs! k cemunapy:

1 Nneansueiii ra3. OcnoBHoe ypaBHeHue MKT uaeanbHOro rasza.

2 CBs3b TEMITEpATYpPHI U JaBJICHHS. 3aK0H JlaibTOHA.

3. YpaBHEHHE COCTOSHUSA UICAIBHOTO ras3a. ['a30Bbie IPOLECCHI.

4 Crenenu cBO0OIbI MOJIEKYJIbl. BHYTpeHHsI SHEpTHsl U1eadbHOTO Ta3a.

S) JlnnHa cB0OOAHOTO pobera MOJIEKYJIbI.

3ansTue 8.

Tema: CBoiicTBa )KMAKOCTEH U TBEPABIX TeJI.

Bormpocsl k cemunapy:

1. [loBepxHOCTHOE  HaTsKeHHWE B kuAKOCTAX.  KoadduimeHnt
ITIOBEPXHOCTHOTO HATSKECHUSL.

2. [ToBepxHOCTHAsI SHEPTUSI.

3. ®opmyina Jlammaca. Kamwsspasie sBICHHS.

4. CrpoeHue KpUCTAUIMUECKUX U aMOPQHBIX Ten. DU3NYECKUE THUIIBI
KPUCTAJUIMYECKON peleTku. MOHOKpUCTAUIBI W MNOJUKpUCTALIbL.  JKuakue
KPUCTAJUIBI.

5. TennoeMKocTh KpucTamioB. 3akoH Jrononra u IItu.

Bompocbl 1y caMOCTOSITEILHOM TMOATOTOBKM K  BBINOJHEHUIO
JIa00OpaTOPHBIX PadoT MO JUCHUILINHE «DU3NKA)

JladbopaTtopHasi padora Nel M3mepuresbHble MHCTPYMEHTHI. MeToabl
pacuera nmorpemHocrei Gpusn4ecKux BeJTuIuH

1. UeM oTiIMYAIOTCA MPAMbBIE U3MEPEHUS OT KOCBEHHBIX ?
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2. Yro Ha3biBaeTcsi  aOCONIOTHOW  MOTPEUIHOCTBIO  U3MEpEeHus?
OTHOCUTENBHON MOTPEIIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3plBaeTCd  HAAEKHOCTbIO  u3MepeHuss? UYUro  Takoe
0ogepumebHbulll UHMeP8an?

4, Kak naxoautcsi aOCoytOTHas MOTPEIIHOCTh MPAMBIX M3MEPEHUH 10
metony CteroaenTta? [loscaurte BeiO0p koddummenTa CThioneHTA.

S. B uem 3aximrodaercst alroput™M mosrydeHus: (OpMyJbl OTHOCUTEIbHON
MOTPEIIHOCTHU MPU KOCBEHHBIX U3MEPEHUSIX ?

JlabopaTtopnasi pabora Ne2: H3ydenme nedopmanuii, ompenesieHue

KECTKOCTH MaTepuaJa

1. KaxkoBa 11e;1h pabOTHI M1 OCHOBHBIE ATAIbI €€ BHITOJTHEHUS?
2. Yro Ttakoe depopmayus, Kakue ObIBAIOT BUBI 1eopmariuii?
3. Uto Takoe wmexanuueckoe Hanpscenue? Kakue pedopmanuu

BO3HHUKAIOT IIPU HOPMAJIbHOM W TAHI'CHIIMAJIbHOM HaprDKeHI/IHX?

4. B uyem 3akmrouaerca 3akoH ['yka? UTo Ha3bIBa€TCs KECTKOCTHIO
Marepuaina’?
S. Yto Ha3bIBAE€TCSI OTHOCUTENBHBIM ysiMHEHUEeM? Kak 3amucarh 3aKOH

['yka ns geopManiiu pacTsiKeHus?

6. Uto Takoe mpeoden ynpyeocmu? Ilpeden npounocmu? IlosicHute c
UCIOJIb30BaHUEM Tpaduka.

7. KakoBa npupoza cuisl yrpyroctu?

JlabopaTopnass paGora Ne3: OmnpeneneHue MOMEHTa HWHEPUHUH
(pu3nyecKoro MasiTHUKA

1. KaxoBa 11e;16 pabOThl 1 OCHOBHBIE ATAIbI €€ BBITIOJTHCHUS?

2. Uro Takoe ¢usuueckuii masmuux? Yem oTiamvaeTcs (PUIHUCCKUM
MasTHUK OT MaTeMaTH4eCKOTro?

3. Kak naiitu mepuoa konebanuii PU3NIECKOr0 MasTHHKA, OT YEro OH
3aBUCUT? UTO Ha3bIBACTCS MPUBEACHHON NJIMHOW MasgTHUKA?

4. Kak 3anucate ypaBHEHHE TapMOHUYeCKOro koseOanusa? IlosicHute

ero.
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d. [losicHuTe CMBICI OCHOBHBIX XapaKTEPUCTUK  KOJI€OATEIHHOTO
npoliecca (aMIUTUTY b, iepuoja, 4acToThl, (a3el). KakoBa ux B3aumocss3p? Kak
HKCIEPUMEHTAILHO MOXKHO HaWTU Tepuoja KoJieOaHUM MasTHUKA B JaHHOU
pabote?

6. Kakue cunbl neiicTByroT Ha MasTHUK? Hapucyite BEKTOpBI 3TUX CHIL,
IIOCTPOUTE PAaBHOAECUCTBYIOIIYIO.

1. Kakue cunel HaszpiBatoTcs kBazuynpyrumu? Kakas w3 cui,
JICUCTBYIOIIMX HA MAaTEMAaTUYECKUI MASITHUK, SIBJISETCS KBa3uynpyrou? Jlokaxure
3TO.

8. Uto Ha3bIBaETCS MOMEHTOM HMHEPLUU TBEPAOTO Tela OTHOCUTEIBHO
OocH, Kak ero MoOxHO Haltu? Kak omnpeneauTh MOMEHT WHEpPIHMH Teja
OTHOCHUTEJILHO MPOU3BOJILHOI OCH BpalleHus?

JlabopaTtopnass  paGora  Neqd: Omnpenenenne  KodI(ppuuueHTa
IMOBEPXHOCTHOI'0 HATSKEHUS KUAKOCTEH.

1. HazoBure 11emp paboThl U €€ OCHOBHBIE ATaIlbI.

2. OOBsicHUTE BO3HMKHOBEHHE CHJI MOBEPXHOCTHOIO HaTskeHus. Kak
OHU HaIPaBJICHBI?

3. Haiite onpenenenue ko3ppuimenTa noBepXHOCTHOrO HATsLKeHUs. OT
yero M Kak oOH 3aBucur? Kakue BemiecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-
AKTUBHBIMU?

4, Yem OTIIMYAIOTCA CMAYMBAIOIIAS M HECMauduBaromas >kuakoctu? Ot
Yero 3aBUCUT cMauuBaHue? YUTo Takoe KpaeBOod yroa (MOSCHUTE C MOMOUIBIO
pUCyHKa)?

5. 3anumute ¢dopmyny Jlamnaca, mosicuute ee. IloscHuTe mnoHsTHE
KPUBHU3HBI IOBEPXHOCTH.

6. Urto Ttakoe kanwuisip? Yem oTiiMyYaeTcs NMOBEICHHE B KalWJUISIPE
CMAuMBAIOLIEd M HECMadyMBarolleld XuAakocTel? Kak HalTH BBICOTY YpPOBHS

YKUJIKOCTU B Kanuyuisipe?
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7. [Touemy B ganHoW pabGote mnpu omnpeneneHund Kkoddduuuenta
MOBEPXHOCTHOTO HATSKEHUS! CUITY IMOBEPXHOCTHOI'O HATSHKEHUS MOYKHO 3aMEHUTH
BECOM Karum?

8. Yro Takoe NOBEPXHOCTHAS SHEPTUA?

JlaGoparopnass padora NeS: Omnpenenenue kod3p@PuIHEHTa BA3KOCTH
AKuaKocTu meroaom Crokca.

1.HazoBure 11e516 pabOTHI U €€ OCHOBHBIE 3TaIlbI.

2.1locTpoiiTe BEKTOpPHI CHJ, ACHUCTBYIOIIMX HA IIAPUK, MAJAOIMMUN B
KuAKocTH. Kak HaliTH paBHOAEHCTBYIONIYIO 3THX cril? Kak mapuk JBHKETCS MOJ
nerucTBueM dTux cui? llouemy B HEKOTOpBII MOMEHT JBHKEHHE IIapHKa
CTAHOBUTCSI PABHOMEPHBIM?

3.B uem coctout 3akoH CTokca?

4. Kakue sBJIEHUS OTHOCATCS K sBIEHUAM mnepeHoca? Jlaiite o0mryro
XapaKTEPHUCTHKY SIBJIEHUH nepeHoca. YTo Takoe rpaiueHT BETUYUHBI?

5.00bsicHUTEe BHYTPEHHEE TPEHHUE B razax W >KUIKOCTAX. Kak HalTu cuiy
TPEHUS] MEXKAY CIOSAMHM KUJIKOCTU WM raza?

6.B dem ¢usnueckuii cmpicn koddduimenta Bszkoctu? OT yero OH
3aBUCHUT?

7.ChopmynupyiiTe 3akoH ApxXxumena, TOSICHUTE BBIPOKECHHE IS
BBITAJIKABAIOIIEH CHJIBL.

JlabopaTopHasi padora Ne6: JiaekTpousMepuTebHbIe NIPUOOPHI.

1. HazoBute npubop u oxapakTepusynTe ero Ha3HaueHUe.

2. Omnpenenute mpenen U3MEpPEHUs, LIeHY JeJIEHUs U YyBCTBUTEIbHOCTh
npuodopa.

3. K kakoii cucreme OTHOCHUTCS NpPUOOp, KAKOB TPHUHIUI JACUCTBUS
npudopa?

4. Onpenenute Bua paboyero Toka v pabouee moyiokeHue npudopa.

d. OmnpeaenuTe Ki1acc TOYHOCTH IIpUOOpa.

6. Kakyto aOCONIOTHYI0 MOTrpEeHIHOCTh JIOMyCKaeT mnpubop mpu
U3MEPEHUsIX?
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JlabopaTopnasi padora Ne7: U3ydyeHue TeMnepaTypHOl 3aBHCHMOCTH
CONPOTHUBJICHUS MOJYNIPOBOIHNKOB H METAJLJIOB.

1. HazoBure 1enp paboThl U €€ OCHOBHBIE ATaIlbI.

2. JaiiTe oOIIyI0 XapaKTepUCTUKY MPOBOJIHUKOB U TOJYIPOBOJHUKOB,
IIPUBEAUTE IPUMEPHI.

3. Pacckaxute 0 COOCTBEHHON NPOBOAMMOCTH MOJYNPOBOJHUKOB,
CPaBHHUTE €€ C IPOBOJUMOCTBIO METAJIIOB. YTO TaKO€ JBIPKU, KaK OHU BO3HUKAIOT
Y KaK JIBUKYTCS?

4. Kak 3aBucAT cOOCTBEHHas MPOBOAMMOCTb M  CONPOTUBIICHUE
HOJyIPOBOJIHUKOB OT TemmepaTypbl? OObsicHuTe, 3anumute ¢opmyny. Kak
CBSI3aHbI IPOBOJIUMOCTD U CONPOTUBIICHHUE?

S. Kak 3aBucaT coOCTBEHHass MPOBOAMMOCTL U  COINPOTHUBIICHUE
METaJIJIOB OT Temriepatypbl? O0bsAcHUTE, 3aIUIINUTE (HOPMYILY.

6. Pacckaxknre 0 NMpuMeCHOW MPOBOAUMOCTH MOJYIIPOBOJAHUKOB, AANTE
XapaKTEPUCTHUKY BUJIaM IIPUMECHON POBOJUMOCTH.

7. Yro Takoe »dHepreruyeckas 30Ha, Kakue ObIBalOT 30HBI? Yem
OTJIMYAETCS 3aIIOJIHEHUE SHEPIeTHYECKUX 30H y METAJIOB, MOJIYNPOBOJAHUKOB U
nanekTpukoB? Chopmynupyiire npunuun [aynu.

8. ['me npuMeHSIOTCA MNOIYNpPOBOAHMKKM? B yem JocToMHCTBA U
HEJOCTaTKH MOJIYIPOBOJHUKOBBIX PUOOPOB?

JlabopaTopHast padora Ne: U3yyeHnune cBOMCTB (peppOMArHETHKOB.

2. HazoBure 1enp paboThl U €€ OCHOBHBIE 3TallbI.

3. Yem MOXHO OOBSICHUTh MarHuTHbIE CBOMCTBA BemiecTBa? Kak MOXKHO
HaWTH MarHUTHBI MOMEHT 3JeKTpoHa? UTO Takoe gexmop HamacHU4U8aHus?

4. 3anuIInuTe CBA3b MEKIY MHIAYKUMEH U HAIPSHKEHHOCTHEO MarHUTHOTO
noJisA. YTo nokasplBaeT MarHuTHask IPOHUIIAEMOCTh BelecTBa?

S. HazoBuTe BUIbI MAarHETUKOB, JAT€ UM XAPAKTEPUCTUKY, MPUBEINUTE

MIPUMEDPBIL.
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6. B ugem 3axmouaercsa saBneHue rucrepesuca? Hapucyire um nosicHure
NETII0 rucrepe3nca. YTo Ha3bIBaeTCAd OCTATOYHOW HMHAYyKuuen? KospuutuBHON
cunior? Uto xapakTepHO MJIsl COCTOSTHUSI HACHIILICHUS ?

7. OObsicHUTE CBOWMCTBA (PEPPOMATHETHKOB, MCIONB3YS MPEACTABICHHE
o gomeHax. Yto takoe Touka Kropu?

8. Kakue BeniecTBa Ha3bIBalOTCS aHTU(eppoMarHeTukamu? deppuramu?

Q. Kakue eppomarHeTukn OTHOCAT K >KECTKHM, Kakue K msarkum? [ e
OHU IPUMEHAIOTCA?

JlaGopaTopnass paGora Ne9: OmnpeneneHue mokaszarejsi mpejaoMJIeHHs
JKUAKOCTH NpH nomomu pedpakromerpa. OmnpenesieHne KOHUEHTPALMHU
CIIMPTOBOI0 PACTBOPa pePpaKTOMETPUIECKUM METOAOM.

1. HazoBute 1enb paboThl 1 €€ OCHOBHBIE STAIlbI.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T'€OMETPUYECKOM OITHKHU.
Hapucyiite n nosicHuTe XoJ JIyde Ipu OTPAXECHUU U MPEJIOMIIEHUH OT TPaHUIbI
paszena JByX Cpef.

3. Uem ornauyaeTcs aOCOJMIOTHBIM TMOKa3aTelb MPEJIOMJIEHUS] OT
OTHOCUTENHHOTO? B yem ux pusnyeckuii CMbICH, KaK OHU CBSI3aHBI MEXKIY CO00i?

4, B uem 3akirodaeTcsi SIBJIEHUE IMOJHOIO BHYTPEHHETO OTPaKeHUs?
Kaxkue ycnoBust He0OX0aUMBI J1sl HAOJII0IeHUsI TTOJIHOTO oTpaxkeHusi? Kakas cpena
HA3bIBAETCS ONTUYECKU O0JIee TIIIOTHOM?

S. [TomyuuTe BhIpaKEHUE IS MPEACIBHOTO YTl MTOJHOIO OTPAKEHUS.

6. B dem 3akmrouaercs siBienwe aucnepcuu ceta? Uem oTiamvaercs
HOpMaJlbHas qucrnepcus oT anomanbHou? [loscHute ¢ momoipio rpaduka.

1. Kakoil cBeT Ha3bIBa€TCsI MOHOXPOMATHYECKUM, a KAKOU CIIOXKHBIM?
[IpuBenute mnpumepnsl. OOBSICHUTE paszliokKeHHUE OEIoro cBeTa B CTEKISHHOU
MIPU3ME.

8. OOBsACHUTE MPUHITUI JAEHCTBUS pepakToMeTpa.

JlaGoparTopHnas pabora Nel(: IIpoBepka 3akona Credana-boabumana.

1. HazoBurte 1enb paboThl U €€ OCHOBHBIE ATaIlbI.
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2. Kakoe w3nyuenne HasbiBaeTcs TtemnoBbiM? [louemy TemioBoe
U3JIyYEHUE MOYKHO Ha3BaTh PABHOBECHBIM?

3. Yto Ha3bpIBaeTCA HHEPreTUUYECKOW CBETUMOCTBHIO? lcmyckarenbHOU
ciocoOHOCThIO Tena? Kak oHM cBsi3aHbI?

4, Urto Ha3zbIBaeTCs MOTJIOMIATEIbLHON criocoOHOoCThIO Tena? Kakue Tena
Ha3bIBAIOTCS a0COMOTHO YepHbIMU? IpuBeauTe npuMepsl.

S. ChopmynupyiiTe © 3amUIIUTE OCHOBHBIE 3aKOHBI  TEIJIOBOTO
uznyuenus (Kupxroda, Credana-bonsimana, Buna).

6. [losicauTe ¢ mnoMOWIBIO TIpaduKka 3aBUCHUMOCTb JUIMHBI  BOJIHBI
U3JIyYEHUS OT TEMIIEPATypPhl U3ITyYaArOUIEro TENa.

7. Ha ocHOBe Kakux TMpeaCcTaBICHUH MOXKHO OOBSICHUTh 3aKOHbI
terioporo u3nydeHusi? Chopmynupyiite kBaHTOBYr0 rumotely Ilmanka. Yto
TaKO€ K8AHM U3ly4eHus, KaKk HaWTH >HEpruro kBaHTa? Yemy paBHa NOCTOSIHHAs
IInanka? IlpuBenennas nocrosinuas [ lnanka?

8. OOBbsicHUTE yCTPONCTBO M MpUHIMI PabOThl mupomerpa. s dero
HCIIOJIb3YIOTCSI IUPOMETPHI?

IIpumepHast TeMaTHKA NPO(PECCHOHAIBHO-OPUEHTHPOBAHHBIX

pedepaToB/pedpepaTHBHBIX J0KJIAJ0B 1JIS CAMOCTOSATEIbHOH BHEAY IUTOPHOM

padoThI

1. du3UYECKrue METOIbI ONPEICIICHUS KOHIIEHTPAIUU PAaCTBOPOB.

2. du3nyecKre METOJIbl MCCIEAOBaHUS KadyecTBa MPOJAOBOJILCTBEHHBIX
TOBApOB.

3. [lepcrieKTUBBl MPUMEHEHUS JOCTIKCHHS (DU3UUECKOW HayKu B
COBPEMEHHOU TOPrOBOM TEXHUKE.

4, VYaeTpaduoneroBoe W3JTy4YEHHUE, ero HCIIOJIb30BAHUEC B
OMOTEXHOJIOTHSIX.

5. [ToBEepXHOCTHBIC SIBJICHUS M X UCITOJIH30BAHNE B OMOTEXHOIOTHSIX.

6. VbTpa3ByK U €ro UCMHOJIb30BaHUE B MHUILIEBBIX TPOU3BOACTBAX.

1. dusuka u npobsiema MPOAOBOIBLCTBEHHOM 0€30I1aCHOCTH
rocy/1apcTBa.
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8. TemmeparypHbIi 51 CBETOBOM  PEXUM npu XpaHEeHU!U
IIPOJIOBOJIbCTBEHHOTO CHIPBS
9. ®u3nkKa — OCHOBA KOHCTPYUPOBAHUS COBPEMEHHOW aImaparypsl s

IMUIOCBLIX IIPOU3BOJCTB.

10. OmnpeneneHye YMCTOThI KUAKOCTH pePPakTOMETPUUECKUM METOOM.

11. @u3nyecKue METOJbl ONPEACNIEHUsS COJCpKAHUS CaxapoB B
pacTBOpax.

12. Hcnonb3oBaHWE  MHKPOBOJHOBOTO  M3JIyYEHUST B  MHUIIEBOM
IPOMBIIIIEHHOCTH.

13.  Xuaxue KpUCTaUIbl U UX IPUMEHEHHUE.

14, Pycckue ¢pusuku — naypeatsl HobeneBckoit npemun.

15.  YiupTpa3ByKOBbIE METOJBI ONPEIEICHUS COAEP)KAHUA >KUPOB B
OPOAYKTaXx.

16. Hcnonp3oBanne uHQpakpacHOro W3Iy4YeHHs 1 00paboTku

NULIEBBIX ITPOYKTOB.

17. duznueckue XapaKTEPUCTHUKH, ONpENEIAI0IINE Ka4eCcTBO
IPOJOBOJIBLCTBEHHOT'O CBHIPBS, U CIIOCOOBI UX U3MEPEHUSI.

IlepeyeHb THIIOBBIX BOIPOCOB ISl CAMOCTOATEIbLHOM MOATOTOBKH K
MPOMEKYTOUYHOMY KOHTPOJIIO — 3Kk3aMmeHy (1 cemecTtp)

1. Mexanunyeckoe JBIKEHUE, ero BU/JIbI. OTHOCUTENIBHOCTD
MEXaHUYECKOT0 JIBM)KEHHsI, cucTteMa otcuera. OCHOBHas 3aJadya MEXaHUKH.
MarepuanbHas TOUKa.

2. Tpaekropus, epeMelIeHUE, MyTh. 3aKOH CIIOKEHHUS IEPEMELIEHUN.

3. CKOpoCTh MEXaHMYECKOTO ABUKEHHUSI. 3aKOH CIIOKEHHS CKOPOCTEM.

4.  VYckopenue. HopmanbHOE, TaHIC€HIMAIBHOE M IOJHOE YCKOPEHMS, HMX
CBSI3b.

5. JIBWKE€HME TOYKM MO OKPYKHOCTH. YTIJIOBasi CKOpPOCTh, YIJIOBOE
YCKOpEHHE.

6. Cwma. Macca tema. 3akoHbl HproTOHA, IpaHUIbl UX IPUMEHUMOCTH.

HHCpHI/IaJIBHBIG CHUCTCMBI OTCUCTA.
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7. Cuibl  TATOTEHUsA, 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOPEHHE
CBOOOJTHOTO TAJCHUSI.

8.  Cwuna TspkecTd U Bec Tena. [leperpy3ku, HEBECOMOCTb.

9. Cunwmt ympyroctu. Jledpopmanusa, Buabl nedopmarmii. 3akon ['yka.
Ycunue (Hanpspkenue). [penen ynpyroctu, npeaen npoYHOCTH.

10. 3axon I'yka mns nedopmanuu pactsoxenus. Moayns FOunra. Jlnarpamma
pacTsIKEHHM.

11. MexaHuyeckoe CcOCTOsAHME, mpouecc. llapamerpel MexaHUYECKOro
COCTOSIHUSA, TapaMeTphl Iporecca. @yHKIHS COCTOSTHUS.

12. MexaHnuueckas pa60Ta, MOIIHOCTb.

13. Paborta cun Tsxkecty U ynpyroctu. KoHcepBaTUBHbBIE CHIIBI.

14. MexaHuueckasi 3HEprusi, €€ BUAbl. 3aKOH COXPAHEHUS MEXaHWYECKOM
DHEPTUHU.

15. M3ommpoBanHas cucrteMa. Mmnyinbce Tena. 3aKOH COXpaHEHUs UMITyJIbCa.

16. MowmenT nnepuuu tena. Teopema llrernepa.

17. 1lne4do cunpl. MOMEHT CHJIBL. Y CJIOBUE PABHOBECHS TEJA, UMEIOLIETO OCh
BpAILICHUS.

18. OCHOBHOW 3aKOH JMHAMHUKH BPaIIaTEIbHOTO JBUKECHHUS.

19. MoOMEHT uMITyJIbCa Tejla, 3aKOH COXPAHEHUS MOMEHTA MMITYJIbCa.
Kunernueckas sHeprust BpalaTesIbHOTO IBUKEHUS U KaTALIETOCS TENa.

20. Tapmonuueckue  KojiebaHUs, WX  XapaKTEPUCTUKH,  rpaduk.
KBasuynpyrue CHJIBL. YpaBHeHHnE FapMOHUYECKUX KoJieOaHu B
nuddepennuanbHon Gopme.

21. MareMaTu4eCcKui MassTHUK

22. Ddusznueckui MasiTHHUK.

23. 3aryxaronue KojeOaHusl.

24. BpIHy)IeHHbIe KosieOaHus. Pe3oHaHc.

25. Ynpyrue BOJIHBI, BUIbI BOJIH. BoJHOBasi MOBEPXHOCTh, (PPOHT BOIHBHI.
[Tpunnun INoirenca-dOpenens.

26. YpaBHEHHE IUIOCKOM BOJHBI. J[JTMHA BOJIHBI.
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27.  Crosune BOJHBI. Y3IIbl U ITyYHOCTH.

28. 3BYKOBBIC BOJIHBI, XapaKTepUCTUKU 3Byka. CkopocTh 3Byka. MH(ppa3Byk
U YJIbTPa3BYK.

29.. llpunuun ornocurenbHocTH ['anunes. [Toctynater CTO.

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK TET U
SIBJICHUH (OJTHOBPEMEHHOCTH, JUTMH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucumocTh Macchl OT ckopoctd. IlonmHass osHeprust Ttena B
pensSTUBUCTCKOM MexaHuke. Kuneruueckas sHeprusi.

32. TemnmoBoe JBHXXEHHE, €ro OCOOEHHOCTH. TepMoauHAMUYECKOE
COCTOSIHME, €ro mnapaMeTpbl. TepMmoauHaMHuYecKkuil mponecc. PaBHOBecHOE
cocrossuue. OOpaTuMble U HEOOpaTUMbIE TpoLEcChl. BHYTpeHHsIsT 3HEprusi Kak
GyHKIHS TEPMOIMHAMHYECKOTO COCTOSHUS.

33. Ocnoubie nonioxenus MKT, ux ombiTHoe oOocHOBaHHWE. Paszmepnl u
Macca MoJieKyJl. Yucmo monekyi. 3akoH ABOraapo.

34. Wpeanbnwiii ra3. OcHoBHOe YypaBHeHue MKT wupeansHOro rasa.

CTaTUCTUYECKUM CMBICI TeMIEPaTyphl U JaBJICHUS.

35. CBs3b naBneHus U TeMreparypsl. 3akoH JlanbToHa.

36 VYpaBHEHHE COCTOSIHMS HJAEAaTbHOTO Ta3a. YHUBepcajbHas Ta30Bas
noctosHHasl. M3onpoueccel, UX 3aKOHbI U TpadUKH.

37. Pacnpenenenne MoJiekysl 10 ckopocTsiM. CpenHsisi, cpeasss
KBaJIpaTUYHasi U1 HAUBEPOSITHEHILIAast CKOPOCTH MOJIEKYI.

38. Pacnipenenenne bonenmana. bapomerpudeckas hopmyia.

39. OddexTuBHBIM auamerp Mojekyid. CpenHss iMHAa CBOOOIHOTO
npoOera v Yuciao CTOJIKHOBEHUH MOJIEKYJI.

40. BuyTtpennee Tpenue B razax. KoaddunmneHt tuHaMuyecKkoi BI3KOCTH.

41. TenmonpoBoHOCTH ra3oB. KoadpuimeHT TermonpoBoHOCTH.

42. Huddysus B razax. Koappunuent nuddyszun.

43. PeanbHble ra3pl. YpaBHEHHE COCTOSIHUSI pealibHOro rasa. llompasku
Ban-nep-Baansca.

44, N3oTepMsl peanbHOro rasa. Kpurtudueckoe cocTosHuE BEIIECTBA.
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45. | Ha49aJI0 TEPMOAMHAMHUKY U €r0 NPUMEHEHHE K Ta30BBIM ITPOLIECCAM.

46. KonnuectBo Temnotel. TemnoeMkocTs. VYienbHas W MOJIspHas
TEMJIO0EMKOCTH, UX CBS3b.

47. DnieMeHTapHasi TEOpUs TEIJI0OEMKOCTH. Y paBHeHUEe Maiiepa.

48. Crenenu cBoOObI MOJIEKYJIBl. Pacnipenenenue 3Hepruy 1o CTENEeHIM

cB00OIbI. BHYTpEHHsI 3HEPIHsl HI€aJIbHOTO Ta3a.

49. Anuabatndeckuii mpouecc. YpaBHenue Ilyaccona. Ilokazarens
agnadaThl.
50. OcHoBbl paboThl TermoBod MamuHbl. KIIJ[ TenmoBoit MammuHb. 2

Hayajao TEPMOJNHAMUKH.

51. [uxn Kapuo. KIIJ mukna Kapuo. Cnoco6wsl moBeimeHust KIT
TEIUIOBOM MAIlIWHBI.

52. OHTponus, ee cBoicTBa. CTaTUCTHUYECKUUA CMBICI SHTPOIUMU.
TepmoanHaMuyeckasi BEpOSATHOCTh COCTOSIHUSL.

53. Cunbl mOBepXHOCTHOTO HaTsKeHUs. KoaddUiMeHT moBepXHOCTHOTO
HaTsoKkeHus. [loBepxHOCTHAs HHEPTHS.

54. CwmaunBanue. KpaeBoii yros. [ToBepXHOCTHO aKTHBHBIE BEUIECTBA.

55. Kpucrannuueckue u amopdnbie BemecTBa. Bumbl KpucTaminyeckux
pemieTok. MOHOKpUCTAIIBI U MOJUKPUCTAIUIbL. M30Tpornusi U aHU30TPOIHS.
TermmoeMKoCTh KpUCTAUIMYECKUX Tel. 3aKoH [rononra u Itu.

56. ®dazoBeie mepexoanl 1| u 2 poma. Temnora ¢a3oBoro mnepexoja.
VYpasuenne Kinanelipona-Knaysuyca.

IlepeyeHb TUNOBBLIX BONMPOCOB IJISI CAMOCTOSAATEILHOI MOATOTOBKH K

NMPOMEKYTOYHOMY KOHTPOJIIO — 3K3aMeHy (2 cemecTp)

1. DJNexkTpuYecKuil 3apsil, CBOMCTBa 3apsiaa. ToudeuHbld 3apsii. 3aKoH
Kynona.

2. DOnekrpocratudeckoe mnone. HanpsbkenHocts  nons.  [IpunHnun
cynepno3utn. CHIOBBIE JIMHUH.

3.  DOueprus 3apsnga. [loreHnumanm sneKTpOCTATHYECKOTO IoJsA. Pa3sHOCTH
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MOTEHIMAJIOB. DKBUIIOTEHIUAIbHBIE TOBEPXHOCTH.

4. Pabora mepeMeleHus 3apsiia B DJIEKTPOCTATHYECKOM  TOJIE.
IToTeHnmanabHbBIC TOJIA.

5.  CBs3b HaNPSKEHHOCTH U MOTEHIMANA. ['pagueHT noTeHuuana.

6. IloTok BekTOpa HANPSHKEHHOCTH OJJEKTpuuYeckoro nmnons. Teopema
Octporpasackoro-I"aycca.

7. woanextpuku. IlossipHpie M HenosspHble MOJIEKysbl. llonspusanus
JIADJICKTPUKOB, €€ BUIBI.

8.  DIIEKTpUYECKHU MOMEHT JUTIONA. Bexkrop MOJIAPU3ALIAY.
Onektpuyeckoe cMmenieHue (MHAyKnus). Judnekrpuyeckas MNpPOHUIIAEMOCTh
BEILIECTBA.

9. Ilone B mpoBOAHUKAX. YCIOBUSI paBHOBECHUS 3apsiI0B HA MPOBOJHUKE.
EMKOCTBh IPOBOIHHKA.

10. KongeHcatopsl, BHIBI KOHJIEHCATOPOB. EMKOCTHP KOHIEHcaTOpa.
EMKOCTB IIIOCKOT0 KOHJIeHCaTopa. Buasl coenMHEHNsT KOHAEHCATOPOB.

11. DHeprus 3apsSKEHHOTO KOHJEHCATOpa. DHEPTUS JIEKTPUUECKOrO MOJIs,
IJIOTHOCTH SHEPTUH.

12. Tox mnpoBoaumoctH. Cuna TOKa, IUIOTHOCTh TOKa. Y CIOBHUS
cyliecTBoBaHus Toka B uenu, J/JIC.

13. ComnpoTuBIE€HHE TMPOBOJHUKA, €ro 3aBUCUMOCTb OT Pa3MEpPOB
MPOBOJIHMKA W  Temneparypel. (CBepXOpoBOAMMOCTb. BuIbl coeauHEHUA
IPOBOJTHUKOB, 001Iee COTPOTUBIICHUE.

14. OcCHOBHbIE TIPEACTABIEHUS DJIEKTPOHHONM TEOPUU MPOBOJUMOCTH
MeTaIoB. [110THOCTH TOKa (BBIBO).

15. 3akon Oma 1 OJHOPOJHOrO Yyd4acTka Iend. 3akoH Oma 14
HEOAHOPOJHOTO ydyacTka menu. 3akoH Owma mnga 3aMkHyToM nenu. KopoTkoe
3aMBbIKaHUE.

16. 3akon Jxoyns-Jlenma. 3akon Bupaemana-®panua. Henocrarku
KJIACCUYECKOM DJIEKTPOHHOM TEOPUH.

17. CoOcTBeHHasi IPOBOJUMOCTb HOJYIPOBOJHUKOB, €€ BU/Ibl. 3aBUCUMOCTb
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IIPOBOAMMOCTH IOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI.

18. IlpuMmecHass TPOBOAMMOCTbH IOJIYNPOBOJHUKOB, €€ BHUAbL. KoOHTaKT
MOJIYTIPOBOJHUKOB pas3Horo THUIIA MIPOBOJAUMOCTH. [Ipumenenue
IIOJIYIIPOBOJJHUKOB.

19. MarHutHoe moje ToKa. MAarHuTHbBI MOMEHT KOHTypa C TOKOM.
MaruuTHas HHIYKIMS.

20. 3akon buo-Capapa-Jlamiaca. MHOyknus mojsi mNpssMOro U KpPyroBOTO
TOKOB.

21. 1lupKyJAnus BEKTOpa MarHUTHOM MHAYKIMHU. Teopema O HHUPKYJIALMH.
I1one conenounna.

22. Cuna JlopeHna, NBUKEHHE 3apsKEHHOW YAaCTHLbI B MAarHUTHOM IIOJIE.
[Ipumenenue cumnsl Jlopenua (MI'Jl-renepatop, HUKIOTPOH)

23. DddexT Xommta, ero npuMeHeHue. 3akoH AMriepa.

24. MarHuTHbple MOMEHTBI aTOMOB M MOJIEKYJ] BeKkTop HamarHW4uMBaHWMS.
Hanps’keHHOCTh MarHUTHOTO ITOJIA.

25. MarHuTtHas HpoHULAEMOCTh BellecTBa. Knaccudukaiyss MarHeTHKOB.
DneMeHTapHas Teopus JMaMarHeTU3Ma U apaMarHeTu3Ma.

26. deppomarneruku. SABnenue rucrepesuca. JJomensl. Touka Kropu.

27. Marnutsbsii notok. Teopema Ocrtporpanackoro-I'aycca s MarHUTHOTO
IIOTOKA.

28. SlBneHue >SIEKTPOMArHUTHOW HMHAYKIMH, €ro oObsicHeHue. IIpaBuiio
Jlennia. 3aKOH 3JEKTPOMAarHUTHOW UHAYKIUU (3akoH Dapanest).

29. Camoumnpaykuus. UunyktuBHOCTh 3akoH Dapanes sl CaMOMHIYKIIMH.
B3aumuas nnaykuud. Tpancdopmarop.

30. DHeprust MarHUTHOTO noJis. [InoTHOCTH 3HEprum.

31. OcHOBHbIE MOJIOKEHUSA Teopun MakcBeisia. Tok cMeleHus], IIIOTHOCTb
ToKa cMemenus. Cucrema ypaBHeHuid MakcBeia.

32. DJNEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA. CKOPOCTH 3IEKTPOMATHUTHON
BOJIHBI.

33. OTKpbITBIA KoJIeOaTeNbHBIA KOHTYp. OmnbIThl 'epra 1mo HM3IyyeHUIo u
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pUEMY AJIEKTPOMArHUTHBIX BOJIH.

34. Pa3Burue NmpeAcTaBlIeHUN O Npupojae cBeta. KopnycKyasspHO-BOJIHOBOM
nyaimu3Mm. QOTOoH.

35. Jlyu. 3akoHbl reoMerpuueckoil ontuku. llokazaTens mnpenoMIIeHHs
(a0CONMIOTHBIN, OTHOCUTENBbHBIN, UX CBA3b U (DU3UUYECKUN CMBICI).

36. ToHkHMe JIMH3bBI, XAapAaKTEPUCTUKH JHH3. DoOpmylia TOHKOU JIMH3BIL.
OnTrueckasi cujia U yBEIUYEHUE JIUH3BIL.

37. doromeTpuyYecKHe BEIMYUHBI, UX B3aUMOCBS3b.

38. SIBnenue wuHTepdepeHmmu cera. OnTudeckas pPa3sHOCTh XOAAa BOJH.
VYcaoBus MAaKCUMYMOB U MUHUMYMOB MHTEphEpEeHITUH.

39. KorepeHTHbIE BOJIHBI, CIIOCOOBI UX MOTYYEHUS.

40. Jludpakmus cBeta, yciuoBus ee HaOmoaeHus. Bunsl audpaxnuu.
[Tpunnun I'rorirenca-dpenerns.

41. JludppakumonHas pewmetka. [lepuon pemerku. YcinoBue MakcuMmyMma s
pemmeTku. J{uppakiimoHHBINA CIIEKTP.

42. Pazpemaromasi cnocoOHOCTh oONTHYECKOro mpudopa. Paspemiaromnias
cuia MU PaKIIMOHHON PEIIeTKH.

43. Hudpaxuus peHTreHoBckux Jyded. @Dopmyna Bymwsda-bparra.
[Tpumenenue unTepdepeHIINN U JUPPAKITIH.

44, MOHOXpOMAaTUYECKUM U CIOXHBIM cBeT. Jlucnepcust cBera. Bunbl
TUCIIEPCHH.

45.  dotorddekr, Buasl hotodrdhdexra. 3akons CToneTona.

46. OOwsacHenue ¢orodddexra DUHIITEHHOM. YpaBHEeHHE ODWHIITEHHA.
Kpacnas rpanuna ¢oroaddexra.

47. ®dotoanemenTsl. [Ipumenenne Gpotodrddexra.

48. TermnoBoe M3Iy4eHUE, €r0 PAaBHOBECHBI XapakTep. XapaKTEpUCTUKHU
TEIJIOBOTO U3TyYEHUS.

49. AOGcomotHO uepHoe Teno. 3akoH Kwupxroda. 3akon Credana-
bonpumana. 3axkoH Buna.

50. Bomubl gne bpoing. Ilpunuun  HeompeneneHHoctd ['eiizenOepra.
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CooTHOIIEHNUST HEOITPEAEIEHHOCTEN.

51.  Omsit Pe3epdopna. [lnanerapnas Mozenb aroma, €€ HeJIOCTaTKH.

52. Iloctynatel bopa. O6o6mennas dopmyna bansmepa. CnexTpanbHble
CEpUH.

53. Crpoenue atomHoro snpa. M3orombl. flnepHOe B3auMMOIEWCTBUE, €T0
CBOMCTBA.

54. JledexT macchl M SHEPrus CBSI3M ATOMHOTO fA/pa. YJenbHash dHEPrus
CBSI3H.

55. PagmoakTMBHOCTH. BUIBI paJMOaKTUBHOTO HM3IYYEHHUS, €0 NPUPOAA U
CBOWCTBA.

56. Ilepmon monypacnana. 3aKOH paAuOaKTUBHOTO pacnaja.

57. SlnepHble peakiuy, UX BHUJIbL. JHeprus sjaepHol peakuuu. lLlemHas
peakuus, ycioBus ee nporekanus. Kpuruueckas macca.

58. Snepnsiii peakTop. [IpoOaeMbl 1 MEPCIIEKTHBHI SIEPHON SHEPTETHKHU.

59. Tepmosinepnas peakiusi. [IpoGiembl TepMOsIIEpHOI YHEPTETUKH.

60. OnemeHTapHble 4acTulbl. Kiaccudukanuss >J€MEHTapHBIX YaCTHII.
Antnyactunel. KocMuueckue nydu.

61. Ilossipu3oBaHHBIM U eCTECTBEHHBIM cBeT. llonmHas u 4yacTuyHasd
MOJISIPU3ALIHSL.

62. Ilonspuzaropsl, ux JelcTBue Ha cBeT. 3akoH Mamtoca. [lomsipuzanus
MIPY OTPAXKECHUU U NIPEIOMIICHUH. 3aKOH bprocrepa.

63. fIBaeHmMe  ABOMHOIO  JIy4YENPEIOMIICHUS. OOBIKHOBEHHBII U
HEOOBIKHOBEHHBIM JIydyd, HMX CBOWCTBa U noispuzanus. Onruyueckas ocCh
KpHCTasa.

64. OnNTUYECKU AaKTUBHBIE BeEIIECTBAa. YTrojd IOBOPOTA  IJIOCKOCTH
nossipu3anuu. [[pumenenne noaspusanuu.

65. PagmoakTHMBHBIE M30TOMBI, UX IPUMEHEHUE.

MeToauvecKkue peKOMeHIalUM JAJI51 OPraHU3alUH CAMOCTOATEIbHON padoThI
10 AMCHUILUINHE «DU3nKa»

CamocTosiTeJIbHOE H3YYCHHEC OTAC/JIBHLIX BOIIPOCOB TEOPETHYECCKOIO
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Kypca U KOHCIIEKTHPOBaHue, padora ¢ yueOHOil J1uTepaTypoil.

[Ipn u3ydyeHun Mmarepuana HEOOXOAMMO BBIJCIUTH TJIABHOE, OCHOBHOE B
uzyyaemoit Teme. OHUM U3 LEHTPAIbHBIX (PU3HUECKUX TMOHATHHA SBISETCS
HoHATHE (PU3UYECKOro siBiIeHUA. M3noxkeHne cyTu (U3HUECKOro SBJICHUS HYXHO
HAaYMHATh C XapaKTEPUCTUKU €ro KaueCTBa IPU MOMOIIM PUCYHKA WIH CIOBECHOU
dopMynupoBKH siBiIeHHUA. KauecTBO sABIEHUS CTPYKTYpHO OIpENessieTCsl Tpems
BOKHEUIIMMHU dJIEMEHTAMH: (DU3NYECKON CHUCTEMOM, XapaKTePUCTHKONH OOBEKTOB
CUCTEMBl M (PU3MYECKUMH MPOIIECCaMHU, KOTOPBIE MPOUCXOAAT B CUCTEME. IDTH
3JIEMEHTBI KAU€CTBA SIBJICHHUS HEOOXOIUMO 3a(DUKCUPOBATH B CBOEM KOHCIIEKTE.

Janee HEOOXOIMMO TMEPEHUTH K HU3JI0KEHUIO KOJUYECTBEHHON CTOPOHBI
aBieHus. OObIYHO CHavasia (OPMYIUPYIOTCS OCHOBHBIE MOJIOKEHUS (HU3HUECKOU
MOJENN  SIBJICHUS,  J€JalTCid  JOINOJHUTENIbHBIE  MPEANOJIOKEHUS WU
dbopmynupyercs ycnoBud. Jlaiee Bce HUIAET MO OOBIYHOM cXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIIME (PU3MUECKHE 3aKOHBI, W COCTABISETCS 3aMKHYTas CHCTEMa
ypaBHEHHUH; 3aTeM HJET 3Tall MaTeMaTHYeCKUX MpeoOpa3oBaHUil, B pe3ysbTare
KOTOPBIX MOJYYaETCs aHATTMTUYECKOE BBIPAKEHUE UCKOMOTO (PU3MUYECKOT0 3aKOHA.
UTo rmaBHOE B KOJMYECTBEHHOM CTOPOHE SIBICHUI? BO-TEpBBIX, 3TO OCHOBHBIE
AMeMEeHThl (U3UYECKOM MOJEINH, JOMOJHUTEIbHBIE MPEANON0XKEHUSI U YCIOBUSL.
Bo-BTOpBIX, 3TO 3amKcCh OCHOBHBIX (DU3MUECKUX 3aKOHOB. DTall MaTeMaTHYECKHX
npeoOpazoBaHuii, MaTEMaTHUYECKUX BBIKJIAJOK MOKHO (PUKCHUPOBATH YaCTHUYHO. B-
TPETHUX, - ’TO OKOHYATEIbHOE aHATUTUYECKOE BbhIpakeHHE 3aKkoHa. [lanee MOXHO
TFOBOPUTh O CIEACTBHUAX M3 3aKOHA, O MPAKTUYECKOM HPUMEHEHUU JIaHHOI'O
SIBIICHUSL.

CrygeHT B TedeHHe cemecTpa o00s3aH paboTarb C  JUTEPATYPOH,
PEKOMEHJIOBAaHHOM JIEKTOPOM, IPU CaMOCTOSITEIBHOM H3YYEHUH TEOPETHYECKHUX
BOIIPOCOB Kypca, MpPU MOJATOTOBKE K CEMUHAPCKUM M JIAOOPATOPHBIM 3aHITHSM,
npu 00paboTKe KOHCIEKTOB JIEKIMi, HamuMcaHuu pedepara, TOATOTOBKE K
3a4eraM, HK3aMEHaM.

N3yyaemblil 1o yueOHUKY MaTepual Moje3HO MPOYUTaTh KAK MUHUMYM J1Ba

pasa. HpI/I INEPBOM UYTCHHM 3allMCU HC IOCJIAIOTCA, HPOUCXOAHUT 3HAKOMCTBO C
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o0mieil CTPyKTypoil (M3MYECKOTO SBIEHUS, C MPAKTUYECKUM HCIOJIb30BaHUEM
sBieHud. lIpu BTOPOM UYTEHHM COCTaBJSIeTCS KPAaTKUil KOHCIEKT, B KOTOPOM
OTMEYAIOTCS TJIABHBIE CTPYKTYPHBIC 3JEMEHTHI (u3zndeckoro siienus. Eciam mo
JAHHOMY BONPOCY JIEKIMsS YK€ MpOYMTaHa, HEOOXOJUMO HPEIBAPUTEIHHO
U3yYuTh MaTepHuaj MO KOHCIEKTy JIeKUWH, OTMeuas TJaBHbIE "OpPUEHTHPHI"
¢usnyeckoro sBieHua. B ydeOHMKE MOXXHO MPOUYUTATH UYTO-TO HOBOE 00
U3y4aeMOM SIBJICHUH, MOXET OTKPBIThCSI HOBask CTOPOHA, J€Tajlb, HE OTMEUYEHHAsI B
aexiuu. Bee 910 Hamo 3auKCHpPOBaTh HA TOJSX KOHCIIEKTA JIEKITHA.

Pemenne 3anau. CuctemaTiueckoe peieHue 3a1ad — He00X0AUMOE YCIOBHE
ycIenHoro u3yuyeHus (usuku. Pemenue 3amady moMoraeT ysSCHUTH (DU3MYECKUIA
CMBICT SIBICHHM, 3aKperuiieT B TNamMsaTH (HOpMyNbl, TPUBUBACT HABBIKU
IPAaKTHYECKOr0 IPUMEHEHUS TEOPETUUECKUX 3HAHUI.

[Tpu pemennu 3aa4 HEOOXOIUMO BBITIOJIHATH CIEAYIOIIEE:

1. Cnenatp yeprex, MOSCHSIOUMI 3a7ady (B T€X CiIy4asx, KOTJa 3TO
BO3MOXKHO). BBINONHATE €ro Hamo akKypaTHO IMpPH IIOMOIIM YEPTEKHBIX
IIPUHAICKHOCTEN.

2. VYka3aTh OCHOBHBIC 3aKOHBI U (HOPMYJIbI, Ha KOTOPBIX Oasupyercs
peleHre 3agad, JaTh CIOBECHYIO (DOPMYJIHMPOBKY 3THX 3aKOHOB, Pa3bSICHUTH
OykBeHHbIE 0003HaUeHUs, yNoTpeOsiemMble mpu Hanucanuu u Gopmyn. Eciu npu
pellieHUH 3a/la4il IpUMEHseTcs (opMmyJtia, MOJydYeHHas JUIsl YaCTHOTO Ciyd4as, HO

BBIPAKAIOIIAs KAKOM-11M00 (PM3HUECKUI 3aKOH, TO €€ CIEAYET BHIBECTH.

3. Pemenne 3amaum conmpoBOXKIaTh KPAaTKUMH, HO HMCUEPIIBIBAIOIIMHU
IIOSICHECHUSIMH.
4, Pemnte 3amauy B 00111€M BUJIE, T.€. BBIPA3UTh UCKOMYIO BETUUYUHY B

OyKBEHHbIX OOO3HAUEHHSAX BEJIUYMH, 3aJaHHBIX B YCIOBUU U B3ATHIX W3
CIPaBOYHBIX TAOJIHLI.

®uznyeckre 3aJaud BeCbMa MHOIOOOpPa3Hbl M JaTh €IMWHBIA pelenT HuX
pemieHuss HEBO3MOXHO. OJHAKO, KaK MNpaBuiIo, (U3NYECKUE 3aJaydl CleryeT

pemate B oOmeM Buje. [Ipu sToM cnocobe He NpPOU3BOIATCS BBIYUCICHUS
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IPOMEKYTOUHBIX  BEJIMYMH;  YHMCJIOBbIE  3HAYEHUS  MOJCTaBISIOTCS B
OKOHYATEeJNIbHYI0 (pabouyro) Gopmy:ty, BEIpaXkKarollyt0 HCKOMYIO BEJIUUUHY.

5. [ToacraButh B pabouyro (popmyily pasMEpHOCTH WIM COKpaIleHHbIE
0003HaUYEeHUS €AMHUIl U YOEIUTHCS B MPAaBUIBHOCTH €IUHUI] U3MEPEHUS HCKOMOMN
BEJINYMHBI.

6. Breipasuth Bce BenMWYMHBI, BXOAfIME B pabouyio ¢opmyny, B
enunuuax CU u BeImucaTh UX 715 HArJISAHOCTH CTOJIOUKOM.

1. [ToncTaBuTh B OKOHYATEILHYIO (HOPMYITY, MOJYYEHHYIO B PE3yJIbTaTe
pelIeHHs 3a]a4i B OOIIEM BHUJE, YUCIOBbIE 3HAYEHUs, BHIPAKCHHBIE B €AMHHUIAX
ofHOM cucreMbl. HecobmroneHue 3Toro mnpaBuiia NMPUBOAUT K HENPABUIBHOMY
pesyabTaTy. HckitoueHwe W3 3TOro IMpaBujia JOMYyCKaeTcs JUIlb JJs  TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPBIE BXOJAT B BHUJIE€ COMHOXHUTEJIEH C OJMHAKOBBIMU
NOKa3aTeJIsIMM CTENICHU B YMCIMUTEIb U 3HAMEHATeIb GopMyJibl. Takue BeIUYUHBI
MO>KHO BBIPQ)KaTh B JIFOOBIX, HO TOJIBKO OJIMHAKOBBIX €AMHHIIAX.

8. IIpoBecT BBIYKCIECHUE HMCKOMOM BEJIMYMHBI, PYKOBOJCTBYSCH
npaBUIaMHu NPUOIMKEHHBIX BBIYMCICHUH, 3aMCaTh B OTBETE YMCIOBOE 3HAYEHUE
Y COKPAILIEHHOE HAUMEHOBAHUE €AMHULBI U3MEPEHUS UICKOMOM BEJIMYNHBI.

9. ITpu noacranoBke B pabouyro GopMyily, a TAKXKE IPHU 3alIUCU OTBETA,
YUCJIOBBIE 3HAYEHUS BEJIMYMH 3aMHCHIBATH KaK MPOU3BEIECHUE NECATUYHON polu
C OJHOW 3Hauamed mudpoi mepen 3amiaTod Ha COOTBETCTBYIOUIYIO CTEIECHb IMPHU

OCHOBaHHMHM jecsTh. Hampumep, Bmecto 3520 Hamo 3ammcaTh 3,52x103, BMECTO

0,00129 3ammcatp 1,29x10~ 31 T.1.

10. OneHuTh MPaBAONOA00HOCTh YUCIECHHOTO OTBeTa. B psime ciydaes
Takasi OLICHKAa MOMOXET OOHAPYKHUTh OUIMOOYHOCTh IOJIYYEHHOTO pe3yJbTara.
Hampumep, KIIJ[ TermoBoii MammHBI HE MOXKET OBITh OOJBIIE EIUHMIIBI,
AJIEKTPUUYECKUN 3apsii HE MOXKET OBITh MEHbIIEe SJEMEHTapHOrO 3apsja
e=16x10"19Ku, CKOpPOCTh Te€Jla HE MOJXKET OBITh OOJIbIIE CKOPOCTH CBETa B
BAKYYME€ H T.J.

IoaroroBka Kk JadopaTopHbIM 3aHATHAM. Bo Bcex saboparopusix
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CYILIECTBYIOT OCOOBbIE MpaBuUja MOBEACHHUS CTYJIEHTOB, KOTOpbIE HEOOXOAMMO
HEYKOCHHUTEJBHO COOJIIOaTh. DTH TpaBWIa HA3BIBAIOTCS TPaBHIAMU TEXHUKH
0€30MacHOCTH.

3a 3HaHUE MPaBUJ TEXHUKU OE30MAaCHOCTU U 0053aTeNbCTBO UX BBINOIHATh
KaXIbIH CTYJCHT JOJKCH PACIHCaThCs B COOTBETCTBYIOIIEM KypHAJIE.

3aganue (TeMy pabOThl) CTYJIEHT MOJy4YaeT Ha MPEIbIAYIIEM 3aHSITHUU.
JIOMalHio MOATOTOBKY K paboTe PEeKOMEHyeTCsl BECTH CIEIYIOIIUM O0pa3oM.
[Ipountarte MMeroIIeecs OMUCaHWE PAOOTHI M OTMETUTH BO3HHUKIIUE BOMPOCHI U
HESICHOCTU. 3aTeM MPOYUTaTh COOTBETCTBYIOLIME pa3/ieibl MO YYEOHHMKAM WU
KOHCTIeKTaM Jieknuid. [lociie 3Toro cHoBa BEpHYTHCS W K ONMHCAHHIO, MOIAPOOHO
npopaboTaTh €ro U 0COOCHHO YacTh, MOCBSIIEHHYIO MPAKTUKE, CAENIaTh 3alUCH B
paboueil TeTpaau, COCTaBUTh M 3amucaTb MPUMEPHBIN IUIaH MPOBEACHUS
IKCIIEPUMEHTA.

[Ipunsa Ha 3aHATHE, CTYACHT NMPEABABISAET MPEMOJABATENIO CBOIO PadoOUyIO
TeTpajb C 3aMUCSIMH, MPOJEIAHHBIMU BO BpEMs IMOATOTOBKH K paboTe, U CAaer
otueT mo mpeabiaymieil. Ilociae 3TOoro MoXHO, € paspelieHus MpernogaBaTens,
HOJIONTH K CBOeMY paboueMy MECTY U O3HAKOMUTBHCS C YCTAaHOBKOM, 3amucaTh B
pabodyro TeTpaap JaHHBIE O IPUOOpax.

[lepen BoImomHEeHUEM pPaOOTHI CTYIEHT OecelyeT C MpernoaaBaTeieM
(mpoBoauTCS NONMYCK K padoTe), IpU STOM BBIICHAETCS, HACKOJIBKO CTYJIEHT
MOATOTOBJIEH K padoTe.

Henonrorosnenuslil cTyaeHT Kk paboTe He momyckaercs. Eciau pe3ynabTarsl
OIpOCa yAOBJICTBOPUTEIBHBI, CTYICHT MOXET BBITIOJHATH PadoOTy.

[To oxOHYaHUM W3MEPEHHUI CTYJEHT MOKA3bIBAET MOJIyYCHHBIE PE3yIbTaThl
IpEernoAaBaTesio, KOTOpBhIM MpoBepseT U MNoANHUChIBaeT ux (0e3 mnoamnucu
npernogasarenss paboTa HE cuMTaeTcs BBHINMOMHEHHOH). [lociae 3Toro MoXHO
pa3o0paTh YCTaHOBKY M IPUBECTU B OPSAIOK paboyee MecTo.

OO6paboTka pe3ynbTaToB U OGOPMIICHHE OTYETa MPOBOJIUTCS B TEUCHUE
HE/IeNU TOCie BBINOMHEHUS paboThl. CTyAEHT, HE COABIIMA OT4eTa B CPOK, K

clieAyroniei paboTe He OIMyCKaeTCS.
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IMoaroroBka pedepartos (pedepaTHBHBIX T0KJIAI0B).

OpHoit u3 (opM BHEAYAUTOPHOM CAMOCTOSITEIBHOM pabOThl CTYACHTOB
aBiAtoTcs  pedeparsl. Pedepar  sgBiseTcss NUCBMEHHBIM — JIOKJAQJOM  Ha
ONpE/ETCHHYI0O TEMy, OCBEILAIOIIMM €€ BONpPOChl Ha OCHOBE 0030pa
JUTEPATYPHBIX M JPYrUX HCTOYHUKOB. B moOoMm pedepare paccmaTpuBaercs
KaKoe-TO KOHKpeTHOoe (pu3mueckoe sBIECHUE, METOJ HCCIeAO0BaHusA, (HU3MUECKUN
npudop u T.4. CiieqoBaTenbHO, U U3yUYCHHE JTUTEPATYPhl, U HamucaHue pedepara,
U ero o(popmIIEHHE IOJDKHBI IPOBOJUTHCA HAa OCHOBE aHaiu3a (HU3NYECKOTO
SBJICHUSI WIM CPYMIbI SIBIICHUM, (PU3NUECKUX METOJIOB uccieaoBanus. B pedepare
HEJIb3s OTPAHUUYUTBHCS TOJIBKO H3JI0KEHHUEM KOJMYECTBEHHOM WJIM Ka4eCTBEHHOU
CTOPOHBI SIBJICHHSI, BBIBOJOM M aHAIM30M (PU3MUECKUX 3aKOHOB. 3]1€Ch IMOJIE3HO
JaThb UCTOPUYECKYIO CIPaBKy, HEOOXOAMMO IOKa3aTh, KaK JaHHOE (PU3NYECKOE
sIBJICHUE, MPUOOp, METOJ MCCIEIOBAaHUSI MPUMEHsIETCS B OOJAcTH, CBSI3aHHOU C
npoecCHOHATBHONW MOATOTOBKOM cTyaeHTta. [lpum moarotoBke pedepara Hamo
WCIIOJIB30BATh  JOIOJHUTENIBHBIE  WCTOYHUKH  JIMTEPATyphbl, CIPABOYHUKH,
NMHTEPHET-pecypcsl. Cnenyer ydecTb, 4TO MCHOJIB3YEMBIE NCTOYHUKHU JOJIKHBI
OBITHh HE CIUIIKOM CTapbIMU (IO €CTECTBEHHBIM HAyKaM eaTelIbHbl UCTOUHUKHU
uHpopmaimu 3a nociueauue 10 ser). B pedepare nomkHa ObITh NMpeacTaBieHa U
apryMEHTUPOBAaHA COOCTBEHHAs TOYKa 3pEHUsA CTYyAEHTa IO HCCIEAYEMOMY
BOIIPOCY, cGhOPMYJIMPOBaHBI BBIBOJABI IO pabore. Pedepar nomken OBITH
IpaBUIbHO OQOpPMIIEH, CTPYKTYPHpPOBaH, COJEPXKAaTh CIHUCOK JHUTEPATypbl B
coorBercTBUH ¢ ['OCTowm.

PedeparuBHblii  MOKIaA JIOJDKEH BKJIOYaTh B ce0s 1enb  paboThl,
XapaKTEPUCTUKY MCIOJIb3YEMBIX METOJOB MCCIEIOBAHUS U CYIIIHOCTH U3y4aeMbIX
SIBIICHUM, OMHMCAHHWE DKCIIEPUMEHTAIbHON 4YacTH (eciau OoHa Obuia), OCHOBHBIE U
HamOoJiee MHTEPECHbIE Pe3yJIbTaThl U BBIBOABI MO padorte. Jlokian He TOJKEH
3aHMMaTb MHOro BpeMmeHH (7-10 MUHYT), KeJaTeabHO 3apaHee IOArOTOBUTH
OCHOBHBIE TE3UCBI.

IHoaroroBka Kk 3k3aMeHy. DK3aMeH MO (PU3UKE - UTOT pabOThI CTY/IEHTA B

TE€YEHUE ceMecTpa. |'0TOBUTHCS K HEMY CIEAYET YK€ C MEPBBIX HENEIb CEMECTPA,
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HE OTKJaabIBas 3Ty paboTy Ha SK3aMEHAIMOHHYI0 ceccuto. HeobOxommmo B
KaJIeHJapHbIE CPOKHM BBIMIOJIHUTh M CAATh Bce JabopaTopHble pabOThl U HMHbBIE
3aJlaHus, T.€. K 3a4€THOM HeJene (3T0 MoClIeHss Helems epe 3K3aMEeHAllMOHHON
ceccHeil) JOKHBI ObITh BBIITOJIHEHBI BCE MEXKCECCHOHHBIE pabOThl. DTO SBIIAETCA
YCJIOBUEM JIONTYCKA K IK3aMEHY.

HenocpencTBeHHO Tmepea 3K3aMEHOM HEOOXOJMMO CHUCTEMAaTU3HpPOBATH
MaTepuasl JIEKIMi, YETKO BBIIEIUTh CBSI3M MEXKIY PA3JIMYHBIMU 3JIEMEHTaMHU
Kypca. Marepuan no KaxjaoMmy BONPOCY HYXKHO MPOYMUTATh HE MEHee ABYX pas,
UCIOJIb3Yysl YUEOHUK M KOHCIIEKT JICKIUH, 3aT€M CaMOCTOSATEIbHO BOCIPOU3BECTH
ero, 00s3aTeNbHO 3aluChiBasi HEOOXOJUMBbIE 3aKOHBI U (POPMYJIbI, BBIJICIUTH
HEMOHATHBIE MOMEHTHI JJI TOTO, YTOOBI MPOSCHUTHh UX HA KOHCYJbTAllUU MeEpe.
DK3aMEHOM.

TpedoBanus K npeAcTaBJIeHUI0 U 0POPMJICHHIO Pe3yJIbTATOB
CAMOCTOAITEJIbHOI Pa0dOThI

TpeOGoBanusi k KoHcmekTy. KOHCHEKT 1O BompocaM, H3y4aeMbIM
CTYJIEHTOM CaMOCTOSITENIbHO, TaK K€, KaK M KOHCHEKT JIEKLHH, JOIKEeH OBbITh
HalMCaH aKKypaTHO, pa300puuBbIM noyepkoM. Heo6XoaumMo ocTaBisATh MO IS
BOIIPOCOB U 3amMeyaHuil. B koHcmekTe 00s3aTenbHO JOKHA OBITH 3amucaHa
u3ydyaeMas Tema, JaH IepeueHb OCHOBHBIX BOMPOCOB, pa3OHUpaeMbIXx B JaHHOU
TEME, paCCMOTPEHA CYLTHOCTh ATHX BOIPOCOB. M3110KeHe BOIIPOCOB HEOOXOIUMO
NOSICHATh PUCYHKaMHM, cxeMamH, rpadukamu. K npuBoauMbiM GopMyiiaM HYKHO
JTaBaTh MOSICHEHUS.

TpeboBaHusi K MOArOTOBKEe BONMPOCOB Ha cemMuHap. CTyIeHT NOJKEH
NIOKA3aTh:

1. 3HaHue (uU3NUECKOW CYIIHOCTH SIBIICHWW, YMEHHE JlaTh YEeTKOe
onpeneneHnue GU3NUECKUX BEJIMYMH, 3HAHUE B3aHMMOCBS3EH MEXIy (hHU3MUECKUMU
BEJIMYHHAMM.

2. SlcHOoe mNOHMMAaHHWE MPHUKIATHBIX ACIEKTOB H3Yy4aeMbIX (PU3HUECKUX
TEOPUHU.

3. YMeHue BBIBECTH M OOBICHUTH pacueTHbie ¢opmyisl. [Ipu BeIBOIE
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bopmyJibl ClAEAYeT UCXOAUTh W3 OCHOBHBIX 3aKOHOB (3aKOHbI HblOTOHA, 3aKOHBI
coxpaHeHwus, 3akoH Oma u T.1.).

TpeboBanus Kk peuieHUuI0 3a1a4u U ero opopmiaenuro. CTyJIeHT J10KEH
MOKa3aTh SICHOE MMOHWMAaHUE MOCTABJIEHHON nepel HUM 3aaaud. [IpeacraBieHHoe
pelieHre MOJKHO MOJTHOCTBhIO OTpaXkaThb BCE OCHOBHBIE ATambl paboThl. JlOMKHO
OBITh 3allMCaHO YCIOBUE 3a/laud, NPOU3BEICH IMEPEBOJI ECAUHUIl H3MEPECHUS
busnueckux BeanunH B cuctemy «CH», mpu HE0OXOAMMOCTH CIENIaH YePTEX WU
PUCYHOK, MpUBEIEeHbI HeoOXoauMble (OpMyJibl. 3afady CleIyeT peluTh cCHavyala
B 0011leM BHJI€, COIIPOBOXK/Iasi pEIICHUE KPATKUMU KOMMeHTapusiMu. [lonyueHHbIi
B PE€3YJIbTATE PELUICHUS YACICHHBIM OTBET CJIEIYET OLIEHUTh C TOYKH 3PEHUS

TpeOoBaHusi K MOArOTOBKE OT4YeTa MO JadopatopHoi padore. Otuer
(TabopaTopHasi KapTOYKa) JOJDKEH IOJHOCThIO OTpakaTh BCE IPOBEIICHHBIE
U3MEPEHUS, BBIYUCIIEHUS U UX PE3YJIbTATHI.

[Ipu ormenke pabOThl CTyJEHTa MpPENoJaBaTelib YYUTHIBAET BCE ATallbl
paboThI CTyAieHTa HaJ OT4eTOM. Eciy oTueT He OBLI MPUHAT NPErojaBaTeieM U
BO3BpallleH [Jis1 AOPa0OTKU, TO BCE UCIPABJICHUS BHOCATCS B TOT K€ DK3EMILISAP
oTueTa; MpPU HEOOXOJAMMOCTH MOXKHO J100aBISATh K HEMY YHCTBIC JUCTBI, HO
NEPBOHAYAIBHBIN BAPUAHT C TOMETKAMHU MPENOAaBaTENs IOJDKEH ObITh COXPaHEH.

OtueT 1o J1abopaTOpHOU PabOTE NOKEH COACPIKATH:

1. Kpatkyro ¢popMynupoBKy 11e7u paOOTHlI.

2. CxeMaTH4eCcKUi YepTexkK, MOSACHSIIOMUNA YCTpOHCTBO mpubopa uiIu
YCTAHOBKH U MPUHIIUII €T0 JACUCTBUS.

3. Kparkyro Teopuro, coaepxamiyro pabouyro  GopMmyiny  Wid
MOCJIEIOBATENBHOCTD (POPMYIL.

4. PesynbTaThl M3MepeHuil (10 BO3MOXKHOCTH B ¢opme Tabnuir). B oTuere
CIEAYyEeT MPUBOJIUTH PE3YyJIbTAThl BCEX W3MEPEHUN, B TOM YHUCJIE M OKa3aBLIMXCS
OIMOOYHBIMU. YKa3bIBa€TCA W MPUYMHA, O KOTOPOM OHU MCKIIOUEHBI U3
NAJIbHEUIIINX BBHIYUCIICHUH.

5. Bpruuciienue pe3ynpTaTtoB. BBIYMCIIEHUS NPUBOAATCS B CIEAYIOLIEM

BU/JIE: BBINMCHIBAETCSA CHaudaja (opmysia B OOIIEM BHJIE, 3aT€M Ta ke (opmyia ¢
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MMOJCTAHOBKOM YMCJIEHHBIX 3HAYECHHWN BEJIMYMHBI. ECny OgHAa W Ta e BEIMYMHA
BBIYHCIIIETCS HECKOJIBKO pa3, TO (OpMYITy OBTOPATH HE CIEAYET.

6. Bbruucnenne mnorpemnocteil. IlpuBonsarca (opmylnibl  BbUKCIEHUS
HOTPEIIHOCTEN U pacyeThl 0 ATUM (popMysiam.

7. OKOHYATEIBHBIN pe3ysIbTaT WM TAOJIHIIA PE3YIbTATOB.

8. BmmBogpl. K HHM OTHOCATCA: 3aKIIOUYEHHUE O COOTBETCTBUHU
DKCIEPUMEHTAIIBHBIX PE3YJIbTaTOB TEOPETUYECKUM, O BO3MOXKHBIX ITPUUYMHAX
OTKJIOHEHUH, O CPABHUTEJIbHOW POJIM OTHAEIbHBIX MCTOUYHUKOB MOTPEIIHOCTEH, O
HEeJ0CTaTKax MPUMEHSIEMOI0 METOa, IPUOOPOB U T.JI.

TpedoBanus k opopmiienuro pedepara:

1. Pedepar pomxkeH ObITb MNOArOTOBIEH Ha juctax ¢opmara A-4 ¢
OCTaBJICHHBIMU HAa HUX IMOJSIMA U IPOHYMEPOBAHHBIMH CTPAHUIIAMHU.

2. O0beM pedepara IOHKEH COCTaBIATH NpuUMEpHO 8-12 cTpaHuUIl
MAIIWHOIIACHOT'O TEKCTA.

3. Bnauvase nomemaercs TUTYJIbHBIM JIMCT, JOajiee IUIaH — TIEPEUYEHb
OCHOBHBIX  BOINIPOCOB,  paccMmaTpuBaeMbix B pedepare.  M3noxenue
paccMaTpuBaeMbIX BOIPOCOB  CIEAYET COMPOBOXKIAThb BBIBOJOM  (opmyd,
HEOOXOJMMBIMU PHUCYHKAMHU, 4YepTeKaMU U cxemMaMud. B  KkoHie paboTbl
(bopMyIUpPYIOTCA BBIBOJIBI, HAETCS CIIMCOK HCIOJIB3yeMON JIMTEPATYpPbl, CTABUTCS
MOJITUCH CTYAEHTA, 1aTa.

4. Ilpu noarotroBke pedepara cieayer UCIOJIb30BaTh OPOUTIOPHI, yYEOHUKH,
CTaThbU B HAYYHBIX M HAy4YHO-NTONyJsIpHBIX KypHanax, UHTEPHET-pecypcsr.

5. Pedepar mnpencrapusiercs B CpPOKH, MPEAyCMOTPEHHbIE Y4YEOHBIM
rpaukom, 1 3alIMUIIAETCA.

Kpurepuu ouieHKH BBINOJHEHUS CAMOCTOATEIbHOM padoThlI.

Kpurepuun onesku padoTbl 1O CaAMOCTOATEILHOMY H3y4YCHHUIO
OT/AECJbHBIX BONPOCOB TEOPETHYECKOI0 Kypca M HX KOHCHEKTHPOBAHUIO
(0anbI CyMMHPYIOTCS ¢ 02J1IJTAMU MPOMEKYTOYHOM aTTECTALMH).

3 Oayyla — B KOHCIIEKTE JIaHO OMpEeCHUE OCHOBHBIX MOHSATHUM, U3JI0KEHA

CyIIHOCTb CI)I/I3I/I‘I€CKI/IX HBHGHHﬁ, n3ydacMbIX B I[aHHOﬁ TEMC, JaHbl
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bopMyTHMpOBKH  (DU3UYECKUX 3aKOHOB, TIOKA3aHbl B3aWMOCBS3U  IOHSTHH,
CleCTBUS (PU3UUECKUX TEOPUid, MPUMEPHl TPUMEHEHUSI U3ydaeMblX (DU3NYECKUX
3aKOHOB. M3yudaeMblil BOIPOC MOJHOCTBIO PACKPBIT, MaTe€pUall CTPYKTYpHpPOBaH,
MPEICTAaBICH C WCIOJIb30BAHUEM TOSICHSIOIMIUX PUCYHKOB, CXEM, TpaduKoB,
tabyuil. KoHcnekT HanmucaH akKypaTHO, yKa3aHbl Y4€OHUKH M yueOHbIE 1OCOOus,
WCIIOJIb3yeMbIe TIPU TOJTOTOBKE KOHCIEKTa, WMEIOTCS TOJSI I 3aMeuaHui
npenojaBaress, ChOpMyIUPOBAHBI YTOYHSIONINE UITH HESICHBIE BOMIPOCHI.

2 Oayiyia - B KOHCIIEKTE JIJaHO OIpejieJieHUe OCHOBHBIX MOHSTHH, U3JI0KEHA
CYIIHOCTh (U3WYECKUX SIBJICHWH, W3y4aeMblX B JaHHOW Teme, JIaHbI
bopMyIMpOBKH  (U3MYECKHUX 3aKOHOB, TIOKa3aHbl B3aMMOCBS3M  IOHSTHUH,
ClenCTBUAS (PU3UYECKUX TEOPHA, MPUMEPhI TPUMEHEHUS M3ydaeMbIX (DH3UICCKUX
3aKOHOB. V3ydaemblii BOIIPOC PACKPHIT, MaTepuail CTPYKTYPHUPOBaH, MIPEICTABICH
C UCIIOJIb30BAaHUEM MOSICHSAIOIIMX PUCYHKOB, cXxeM, rpadukos, Tadbaui. KoHcrnekr
HAIMCaH aKKypaTHO, YKa3aHbl yYeOHUKHN U y4eOHbBIE TOCOOUsI, CTIONB3yEeMbIe MPH
MOATOTOBKE KOHCIIEKTa, WMEIOTCS TONA Il 3aMEYaHWil IperojaBarers,
chopMyJIMPOBaHBI YTOUHSIOIINE WIIK HESICHBIE BOIIPOCHI.

Jlommyckaetcst oaHa - JBE HETOYHOCTH B M3JOKEHUM BOIpoca W
HECYIIIECTBEHHBIE MTOTPEUTHOCTH B 0(DOPMIICHHH KOHCIIEKTA.

1 Gann - B KOHCIEKTE JAHO OINpPEJEICHUE OCHOBHBIX MOHSTUM, U3JI0KEHA
CYIIHOCTh (U3UYECKUX SIBICHHUM, H3y4aeMblX B JaHHOM TeMe, TIOKa3aHbI
B3aMMOCBSI3HU MOHATUH, aHbl POPMYIHPOBKH (PU3NYECKUX 3aKOHOB. M3ydaemblii
BOIIPOC B OCHOBHOM DAacKphIT, MpPU U3JI0KEHUH MaTepuaja HCIOJIb3yITCS
NOSICHSIIOIIME PUCYHKH, CXeMbl, rpaduku, Tabnunpsl. KoHcmekr HamucaH
aKKypaTHO, YyKa3aHbl Y4YeOHUKM U YydeOHble TOCOOUS, HCIOJIb3yeMbIe MpHU
MOJATOTOBKE KOHCIIEKTA, UMEIOTCS TIOJIS JUIsl 3aMEUYaHui TTPero/1aBaTeris.

Jlomyckaiorcss HekoTopble omuOKku (1) u HeToyHOCTH (2-3) B M3I0KEHUHU
BOMPOCA U MOTPEIIHOCTH B 0()OPMIICHUH KOHCIIEKTA.

0 GannmoB — KOHCHEKT HE MOATOTOBIICH, WM TOJTOTOBIEH (POpMaIbHO; HE
packppiTa CYIIHOCTh M3y4aeMOIro BONpPOCA, HE TIOKa3aHbl B3aUMOCBS3U

(U3NYECKUX MOHATUH, HET MPUMEPOB HCIOIb30BAHUSA 3aKOHOB (DHU3UKH WIIU
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¢u3nyecKuXx METOAOB U MPHOOPOB, HE MPOCIEKHUBACTCS CTPYKTypa H3ydaeMoOro
Bonpoca. B wu3noxkeHun Marepuana JonyiieHbl Tpyoble ommOku. KoHcmekt
HaIlMCaH KOe-KakK, He yKa3aHa MCIOJb30BaHHAs JHUTEPaTypa, JU0O0 MCIOIb30BAHbI
HEMOAXO/ISIINE UCTOYHUKY HH(OpPMAITUH.

Kpurepuu oieHKH caMOCTOATEIbHOM MOATOTOBKH CTYACHTA K
BBINIOJIHEHHUIO JIA00PATOPHOM PadoThl M 0(POPMIICHUIO 0TYETA

Pe3ynbrarel camocTosTENbHON pabOTBl CTyJAE€HTAa IO MOJATOTOBKE K
7a00paTOPHBIM 3aHATUSAM OTPAXKAIOTCA B YCTHOM OTBETE CTYJIEHTA MPHU JOIMYCKE K
paboTe, BBIMONHAEMBIX pacdyeTax W opopMiIeHHH oTyeTa Mo padore. Kpurepun
OLICHUBAHUS ATUX BUIOB PaOOTHI PEJICTABIECHBI B IPUIIOKEHUH 2.

Kpurtepuu oieHKHM caMOCTOATEIbHOI MOATOTOBKH CTYJAEHTA K
CEMHHAPY U PelIeHHI0 3a1a4

Pe3ynbraThl caMOCTOSITENIbHOM paboThl CTyJEHTa [0 TMOATOTOBKE K
CEMUHAPCKUM 3aHATHUSIM OTPAXKAIOTCSI B YyCTHOM OTBETE CTYJICHTa HA CEMUHApE U B
pereHny UM 3aaad. Kputepun oneHuBaHUs STUX BUAOB PaOOTHI MPEICTaBICHBI B
IIPUJIOKEHNH 2.

Kpurepuu ouenku pedepara/pedeparuBHOrO J0KJIAa NPHU
onpeaeJeHUM TEKyllero peidTHHra CTyJeHTa (10N0JHUTeIbHas padoTa
CTY/JIeHTA, He ABJIAETCS 00513aTeILHOM).

9-10 OammoB BBICTABISIETCA CTYIAEHTY, €CIM CTYJACHT TIPEICTaBUI
CoJlep>KaHH€e, TOJHOCThIO COOTBETCTBYIOIIEE 3asiBJIEHHON TeMe padOThl, BBIACIINI
U PacCMOTpPET OCHOBHBIE BOMIPOCHI, BBIPA3HUII CBOE MHEHHE MO C(HOPMYITHUPOBAHHON
npoOieme, aprymeHTupoBasl ero. IlpuBeneHbl JaHHbIE OTEYECTBEHHOM U
3apyOexKHOM JUTEPaTYpHI, CIIpaBOYHAs uHpopMmarius. Paccmotpensl
npodeccruoHanbHble acnekThl MmpoodsieMbl. CTyJIEHT IMOKa3an BJaJeHHE HABBIKOM
CaMOCTOSATENBLHOM HCCIe0BaTEeIbCKON paboThl M0 TeMe; METOJAaMH U IpHUeMaMu
aHaIM3a TEOPETUYECKUX W/WIA TPAKTHYECKUX AaCIeKTOB H3ydaeMoil 00JacTH,
ymenue paborarb c¢ gauteparypoit m MHTEPHET-pecypcamu. ®axtuueckux
OLIMOOK, CBSA3aHHBIX C NOHUMaHueM mpobiembl, HeT. OdopmiieHne padoThI

COOTBeTCTBYyeT TpeOoBanusaM. [Ipu ycTHO# 3ammuTe pedepara CTYIEHT MOKa3am
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YMEHUE apryMEHTUPOBATh CBOKO TOYKY 3pEHUS, OTIMYHOE 3HAHHE MaTepuala,
IPEICTaBIIEHHOIO B paboTe, XOpolllee BIaJeHUE JIOTUUECKH BHICTPOCHHON YCTHOM
peublo.

/-8 - OamioB - paboTa XapakTEpHU3yeTCs CMBICIOBON OOIIHOCTHIO,
CBA3HOCTBIO U MOCIE0BATEIIbHOCTHIO U3JI0KEHHUS; JOMyIeHO He Ooiiee 1 ommoku
pu 0OBSICHEHUHU CMBICTIA WK cojepkanus npobiemsl. CopepkaHue, B OCHOBHOM,
COOTBETCTBYET 3asdBJI€HHON Teme. Jljiss apryMeHTaluu TpPUBOMASTCS JIaHHbIC
OTEUECTBEHHbIX M 3apyOeKHbIX aBTOpPOB. PaccMOTpeHbl MNpoQecCuOoHAbHbBIE
acnekTbl npoOiemsl. IIpoJeMOHCTpHpPOBaHBI HCCIIEIOBATEIbCKUE YMEHUSA U
HaBbIkU. Cepbe3HbIX (PAKTUYECKUX OIIMOOK, CBS3aHHBIX C TOHUMaHUEM
npoOnemsbl, HeT. JlomyuieHsl onHa-ABe OWMOKA B odopmiueHun padotsl. [lpu
yCTHOM 3ammTe pedeparta CTyIEHT MOKa3all yMEHUE apryMEHTUPOBATh CBOIO TOUKY
3peHus, XOpolllee 3HAaHWE MaTepuayia, MNpPEICTaBIEHHOTO B paboTe, Xopollee
BJIAJICHUE JIOTUYECKU BBICTPOCHHOM YCTHOM PEYBIO.

5-6 6ammoB - CTYIEHT MPOBOJMUT JIOCTATOYHO CAMOCTOSITENIbHBIN aHaIu3
OCHOBHBIX BOINPOCOB TEMBbI; B II€JIOM NOHMMAET CYIIHOCTh paccMaTpHUBAEMBbIX
bu3nUecKuX SIBICHUN, OJIHAKO JOIMYCKAeT HapyIIEHUE TMOCIEAOBATEIIbHOCTH |
CBA3HOCTH B W3JIO)KEHUU BoOmpocoB. [Ipemmaraembrii Marepuan, B OCHOBHOM,
COOTBETCTBYET Teme paboTel. PaccmoTpeHsl HEKOTOpbIe MpodecCHOHaTbHbIC
acnekThl mpoOiemsbl. Mcnons3ytores nuteparypuble ucrounnku u MHTEPHET-
pecypcel. Jlomymieno He Oonee 2 OmMOOK B COJAEpPKAHUU BOIMPOCOB U B
odopmiieHun padotsl. [Ipu ycTHOU 3ammte pedepara CTyAEHT MOKa3al yMEHUE
U3JI0KUTh CBOIO TOUKY 3pEHHUS, 3HAHUE OCHOBHOI'O MaTepuasa, MpeJCcTaBIeHHOTO B
pabore.

0-4 Gamna - paboTa mpeacTaBiIsieT cO00M MEPECKa3aHHBIA WIIM TOJIHOCTHIO
NepenucaHHblii MCXOJHBIM TEKCT 0e3 Kakux Obl TO HU ObUIO KOMMEHTapHEB,
aHasm3a. He packpbiTo conepxanue teMbl. He paccMoTpeHsl TpodecCuoHaATbHbBIE
acmekThl mpobsembl. JlomymeHo Tpu WM 0ojiee Tpex OIMMOOK B H3JIOKCHHU
CYIIHOCTH BOIIPOCOB U B odopmiieHuHn paboTbl. Mcnonb3yroTcs ycrapeBiine

ucrouHukn uHbopmauuu. IIpu yctHOU 3amure pedepara CTyIeHT HE yMmeer
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U3JI0)KUTh CBOIO TOYKY 3PCHHUs, MOKAa3bIBaeT HE3HAHHE OCHOBHOTO MarepHala,
IpEeACTaBICHHOTO B paboTe, He BIa/eeT CBSI3HON YCTHON peublo.
Kpurtepnu oieHKH caMOCTOSITe/IbLHOW MOJATOTOBKHU CTYI€HTa K
IK3aMeHy
Pe3ynbTaThl CcaMOCTOATENBHOM pabOTHl CTYJEHTa 10 TOATOTOBKE K
IK3aMEeHY OTPaKaIOTCS B YCTHOM OTBETE CTYACHTa Ha JK3aMEHE/KOHTPOJIHLHOM
cobecenoBanuu. Kpurepun oleHMBaHUS ITOTO BHJA PAaOOTHI TPEACTABICHBI B

IIPUIIOKEHNH 2.
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HHacmopt ®OC

o gucHUIUInHE «DPUu3nKa»

Koa u ¢popmyanpoBka Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
KOMIIEeTEeHIIUH
OIIK-1 - cnocoGHOCTH NEPCIIEKTUBHBIE HANPABICHUS Pa3BUTUSL MPUKIATHBIX
OCYIIECTBJIATD IIOUCK, 3HaeT pa3nenoB U3UKH, COBPEMEHHBIC (PU3MUECKIE METOIBI
XpaHenue, 00paboTKy 1 ycCIIeI0BaHus, NPHOOPHYIO 6a3y
aHanu3 nHpopmaIuu u3
DasIIMHHBIX aHAU3UPOBATh pe3ynbTaTh HKCIIEPUMEHTA,
MCTOYHUKOB U 0a3
NAHHBIX, IPEJICTABIISATS YmMmeer OCYILECTBIISATh CTaTUCTUYECKYIO OOpabOTKY IaHHBIX,
ee B TpeGyeMOM MOJYYCHHBIX B X0JI€ KCIIEPHUMEHTA, JeNIaTh BHIBOIBI
¢dopmare c
HCIIOIb30BAHUEM HaBbIKaMU pabOThl ¢ U3MEPUTEIBHBIMU NMPUOOPAMU U
MH(POPMAIMOHHBIX, Bnaneer crocobamH MpecTaBIeHUs MOTy4YeHHON HHPOpMauu
KOMITBIOTEPHBIX U
CETEeBBIX TEXHOJIOTUMN
[TK-29 - cioco6HOCTE 3aKOHBI ~ (PM3HWKH,  pETyJIUpYyIOIIHE  MPOTEKaHHE
U3MEPATH U COCTABJIATH OMOXMMHUYECKMX U OMOTEXHOJOTUYECKHX IPOLIECCOB,
OIKCaHUE IIPOBOJAUMEIX | 3HAET duznyeckrue (QakTophl, BIMSIONIME HA 3TU MPOIIECCHI,
9KCNEPUMEHTOB, CIOCOObI X y4eTa
MOATOTAaBIIUBATh
AQHHBIC T UCIIONIb30BaTh 0a30BbIC 3HAHUS B 0071aCTH (PU3UKU JIS
COCTaBJICHHS 0030pOB,
OTYETOB 1 HayHBIX Vateer yIpaBJICHUSI TPOLECCOM HpOH?;BO)J;CTBfl IPOTYKTOB
My G KA BaTeHue NUTaHUST HAa OCHOBE IMPEBpAIEHUH  OCHOBHBIX
CTATHCTHUECKUMI CTPYKTYPHBIX KOMIIOHEHTOB;
METOJIaMHt U
cpeacTBaMu 00pabOTKH npueMaMH aHalli3a CBOWCTB CBIPbS M MHUIIEBBIX
9KCICPUMCHTABHBIX IPOIYKTOB Ha OCHOBE MCTIOJIb30BaHUS
AA@HHBIX NMPOBC/CHHBIX Baazeer (yHIAMEHTAJIbHBIX 3HAaHUM B o00nMacTu (QU3MKH U
R (bU3HUYECKUX METOIOB
KonTpoab 1ocTHKeHUS 1eJIeli Kypca
Ne | Kontponup Konbr u aTans! hopMupoBaHus KOMIETEHITAN OueHouHbIE
/ yeMble cpencTBa
n | pasngenst/ TEeKyIIMid | mpome
TEMBI KOHTPOJb | )KyTOY
JUCITUTLIAH Hast
BI aTTec
TaIus
1 | Moayns 1. |IIK-29 | 3HaeT coBpeMeHHbIE (PU3UIECKHE METOIbI ColOecenoB | YcTH
Oumsuuecku | OIIK-1 | uccnenoBaHus, METOTUKY pabOTHI C aHue TpH | bl
€ OCHOBBI bu3nYeCKUMU U3MEPUTENBHBIMU TPHOOpaMU | IOMyCKe K | OTBET
MEXaHHKH ap (YO-1) | (VO-
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Koncmekr | 1)/
(ITP-7) TECT
(ITP-
1)
YMmeeT ucnosnp30BaTh GU3NUECKUE METOBI Jlaboparop | IIpaxt
U3MEPEHUS 7S OTIpeIeTICHUS Hasi pabota | nyeck
KOJMYECTBEHHBIX XapaKTEPUCTHK CHIPhS U (TTIP-6) oe
TOTOBOM MPOIYKITUH, IPOBOIUTH 3a/aH
MaTeMaTHYECKyI0 00paboTKy pe3yibTaToB ue
MU3MEpEHMS; (ITP-
11)
Buaageer npuemamu ananusa cBOUCTB celphsi | JIabopatop | ITP-11
Y TIHUILEBBIX TPOJYKTOB Ha OCHOBE Has pabota
UCIIONIB30BaHus PyHaaMeHTanbHbIX 3Hanui B | (ITP-6)
obnactu Gpu3NKU ¥ PUINIECKUX METOJIOB;
3HaeT coBpeMeHHbIE (PU3HMUECKUE METOIbI Tect (MP-1) | YctH
UCCIICIOBAaHMS, METOAUKY pPabOTHI C Koncrnekr | brit
pusnueckumu nzmepurelbHbiME ipudopamu | (ITP-7) OTBET
(YO-
1)/
TECT
Monyis 2. (ITP-
Mexannuec 1)
KHe
xoneanns | ITK-29 YMeeT UCTONB30BaTh GU3UUYECKUE METOIBI Jlaboparopu | [TP-11
U yrIpyrue OIIK-1
BOJTHEL W3MEPEHUS I ONPECICHUS as  pabora
KOJINYECTBEHHBIX XaPAKTEPUCTHK CHIPBS H (ITP-6)
TOTOBOM MPOIYKIUH, IPOBOJAUTD
MaTeMaTHYECKYI0 00paboOTKy pe3yIbTaToB
U3MEpEHHUS;
Buaaneer mpueMamu aHanu3a CBOMCTB Chipbst | JIaboparopn | TTP-11
Y IMUINEBBIX IPOAYKTOB HAa OCHOBE as  pabora
UCTIONIb30BaHUs (PyHIaMEHTAIBHBIX 3HAHUH B (ITP-6)
obnactu GU3MKH U PU3NIECKUX METOJIOB;
3HaeT coBpeMeHHbIe (PU3NUECKHE METO/IbI Cobecenosa | VO-1
HUCCIIENOBAHUS, METOIUKY pa60TLI C HHEC npu | /TTP-1
Moy 3. (GU3NUIECKUMU U3MEPUTEIBHBIME MprOopamu | AOTYCKe K
Monekynsp wp (YO-1)
Has usuka | [1K-29
u OIIK-1 | YMeer ucnons3oBath GU3NIECKAE METOIBI JIaboparopu | ITP-11
TEPMOJAUHA W3MEPEHUS I ONPENCICHUS as  pabora
MUKa. (TTP-6)

KOJINYECTBEHHBIX XAPAKTEPUCTUK CHIPbS U
TrOTOBOH NMPOJYKIMHU, IPOBOJAUTH
MaTeMaTHYECKyl0 00paboTKy pe3ysIbTaToB
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U3MEpPEHUS;

Baaneer mpueMamu aHaiu3a CBOMCTB Chipbst | JIaboparopn | TTP-11
Y IMUINEBBIX IPOAYKTOB Ha OCHOBE as  pabora
vcronb30Banms GyHmamenTansaex suanmii 8 | (1P -6)
obnactu GU3MKH U PU3NIECKUX METOJIOB;
Jla6opatop | Kosnc
CrocoObl TUIAHUPOBAHUS U OPTaHU3AINH
. Hasg paboTa | MeKT
y4eOHOM paboThl, OCHOBHBIE BU/IBI (ITP-6) (I1P-
UH(POPMAILIMOHHBIX PECYPCOB U METOJIUKY 7
paboThI ¢ HUMU
[1K-29
COCTaBJIATH IUIaH PaOOTHI M OCYILIECTBIATh Jlaboparop | [1P-7
OTK-1 aHaJM3 ee Pe3yJIbTaTOB, OCYIIECTBIIATh IOUCK | Has pabora
HY>XHOU MH(OpPMAIIUU ¢ UCTIOTH30BAHUEM (TTIP-6)
Pa3IUYHBIX HH()OPMALIMOHHBIX PECYpPCOB
HaBBIKAMM aHaAIU3a, CUCTEMATU3aLINH, Pedepar [1P-7
MOJICTTUPOBAHUS (ITP-4)
3HaeT coBpeMEHHbBIC (DU3UIUECKHE METOIbI Cobecenor | YO-1
UCCJIEIOBaHMsI, METOJIUKY PaOOTHI C aHue Ipu
bu3nYEeCKUMU U3MEPUTENbHBIMU MTPUOOpaMU | IOMyCKe K
a/p (YO-1)
Koncnexr
(TIP-7)
YMeeT UConb30BaTh (PU3NIECKHE METOIBI JlaGopatop | I1P-11
[K-29 U3MEPEHUS IS OTIpEIEeTICHUS Hasi pabota
OTK-1 KOJINYECTBEHHBIX XaPAKTEPUCTUK CHIPbS U (TTP-6)
TOTOBOM MPOIYKIUH, IPOBOJUTD
MaTeMaTHYECKYI0 00paboOTKy pe3yIbTaToB
Moty 4. U3MEpEHHUS;
DrekTpude Baaneer mpueMamu aHanusa CBOMCTB cbipbs | JlaGoparop | ITP-11
CTBO U Y TIUILEBBIX IPOJYKTOB Ha OCHOBE Has pabota
MarHeTusMm. UCTIONIb30BaHusl QyHIaMeHTa bHbIX 3HaHuil B | (ITP-6)
obnactu GU3MKH U PU3NIECKUX METOJIOB;
3HaeT METOJIbI CTATHCTHYECKON 00paboTKH Jlabopatop | YO-1
uH(bOpMaInK, TOTYYECHHON B pe3yIbTaTe Has pabota
9KCIIEPUMEHTAIBHOTO MccneaoBanus, Metoabl | (ITP-6)
npeCcTaBIeHNUs HHPOPMALIUH C
MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
OIlK-1 .
TEXHOJIOT U
YMeer olleHHBATH JOCTOBEPHOCTH Jlabopatop | I1P-11
MOJTyUYEHHBIX B XOJI€ SKCIIEPUMEHTA Has pabota
Pe3yJIbTaTOB U JOMYCKaeMyI0 OTPEUTHOCTh (TTP-6)
Buaaneet HaBbIKAMU IOCTPOCHUS TPaUKOB, Pedepar [1P-7
HaBBIKAMH MOJIECIIMPOBAHUS IPOLIECCOB C (ITP-4) /TIP-
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HCITIOJIb30BAHUEM KOMIIBIOTEPHBIX

11

Mopyns 5.
OnTuka.

TEXHOJIOTUI
3HaeT coBpeMeHHbIE (PU3HMUECKUE METOIbI Cobecenor | YO-1
UCCIICIOBAaHMS, METOAUKY PabOTHI C aHue  Tpu
(GU3nIeCKUMU H3MEPUTETHHBIMHU IPHOOpAMH | TOIyCKE K
a/p (YO-1)
Koncnekr
(TIP-7)
YMeeT UConb30BaTh (PU3NIECKHE METOBI JlaGopatop | I1P-11
[1K-29 U3MEPEHUs JUIsl OTpeIeTICHUS Has pabota
OTK-1 KOJINYECTBEHHBIX XapPAKTEPUCTUK CHIPbS U (TTP-6)
TOTOBOH MPOYKIINHU, IIPOBOJIUTH
MaTeMaTHYECKYI0 00paboTKy pe3yIbTaToB
U3MEpEHHUS;
Buageer npuemamu aHanusa cBOUCTB ceipbsi | JIabopatop | [TP-11
U MAIIEBBIX MIPOJYKTOB HA OCHOBE Has pabota
UCTIONIb30BaHus pyHIaMeHTa bHbIX 3HaHui B | (ITP-6)
obnactu GU3MKK U PU3NIECKUX METOJIOB;
METO/Ibl CTATUCTUIECKON 00pabOTKH Koncmekr YO-1
uH(pOpMaIuH, OTyYCHHON B pe3ysIbTaTe (TTP-7)
9KCIIEPUMEHTAILHOTO UCCIIEI0BAHUS, METOIbI
npecTaBiIeHUs HH(OPMALIUU C
HCTIONb30BaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHI
[1K-29
OLICHUBATh JOCTOBEPHOCTH NOJIyYEHHBIX B Jlaboparop | [1P-11
OTK-1 X0/JI€ SKCIIEPUMEHTA Pe3yIbTaTOB U Hasi pabota
JIOITyCKaeMYIO IMOTPEITHOCTh (TTIP-6)
HaBbIKAMU MOCTpoeHus TpadukoB, HaBbikamu | Pedepar [1P-7
MOJIETTUPOBAHUS MPOIIECCOB C (ITP-4) /T1P-
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX 11
TEXHOJIOTHI
Koncnexr | ITIP-7
3HaeT crocoObl npeactaBieHus pesynsraroB | (ITP-7) /TIP-
HCCIICOBAHMs, METObI MaTEMaTUYECKOM 11
00paboTKH pe3yIbTaTOB U3MEPEHUS
Ymeer nenatb onucaHue IIPOBOIUMBIX JlaGopatop | I1P-11
[1IK-29 | DKCIEpUMEHTOB, aHATU3UPOBATH Has pabota
JOMYIIEHHBIC B X0¢ dKcnepumenTa ook, | (ITP-6)
(bopMyIUPOBaTh BHIBOJIBI M OPOPMIISATH OTUET
0 MPOoCIIaHHON paboTe
Buiajgeet HaBbIKaMU pabOTHI € Pedepar [1P-4
U3MEPUTEIbHBIMU IPUOOpPAMU U (TTP-4)

UHCTPYMEHTAMHU
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3HaeT cOBpeMeHHbBIC (PU3UICCKHE METOIbI Tect (ITP- | YO-1
UCCJIETIOBAHMsI, METOJIUKY PabOTHI C 1)
buznyeckuMu U3MepUTeNbHbIMU MIpubopamu | KoHcmekT
(TTP-7)
YMmeeT ucnosnp30BaTh GU3NUECKUE METOBI Jlaboparop | [1P-11
U3MEPEHUS 7S OTIpeIeTICHUS Has pabota
[TK-29 KOJMYECTBEHHBIX XapaKTEPUCTHK CHIPhS U (TTIP-6)
OTK-1 TOTOBOM MPOIYKITUH, IPOBOIUTH
MaTeMaTHYECKyI0 00paboTKy pe3ynbTaToB
U3MEPEHUS;

Monys 6. Buaageer npuemamu aHanusa cBOUCTB celphsi | JIabopatop | ITP-11

ATOMHast Y MTUILIEBBIX MPOIYKTOB HA OCHOBE Has paboTa

busura UCTIONBb30BaHus pyHaaMeHTanbHbIX 3Hanui B | (ITP-6)

OCHOBBI

KBAHTOBOI obnacty GU3MKH U PU3NIECKUX METOJIOB;

TeopuN. 3HaeT criocoObl npencTaBieHus pedynpratoB | Jlaboparop | ITP-11
UCCIICIOBAHMSI, METOAbI MAaTEeMaTHYECKON Has pabota
00pabOoTKU Pe3yIbTaTOB U3MEPEHUS (TTP-6)

Ymeer nenatb onucaHue MPOBOIUMBIX Jlaboparop | [1P-11
9KCIIEPUMEHTOB, aHAJIU3UPOBATh Hasi pabota

[IK-29 | momyimeHHBIE B X0/¢ 9KcrepuMenTa omuoku, | (ITP-6)
(dbopMyHUpoBaTh BEIBOABI 1 OOPMIISTH OTYET
0 MPOJIeTaHHOM paboTe
B Pedepar [1P-7

JiajieeT HaBBIKAaMH paOOTHI ¢ (ITP-4) /TIP-
U3MEPUTENBHBIMA IPUOOpPAMU U 11
UHCTPYMEHTAMHU
3HaeT cOBpeMEHHbBIC (PU3UICCKHE METOIbI Tect (ITP- | YO-1
UCCJICTOBaHMsI, METOJIUKY PaOOTHI C 1)
dbuznyeckuMu u3MepuTeNbHbIMH NIpubopamu | KoHcmekT
(TTP-7)

YMmeeT ucnosnp30BaTh GU3NUECKUE METOBI Jlaboparop | [1P-11

Moayis 7. [IK-29 U3MEPEHUS 7S OTIpeIeTICHUS Has pabota

Snepuas OIK-1 KOJTMYECTBEHHBIX XapaKTEPUCTHK CHIPhS U (TTIP-6)

¢dusuka. TOTOBOM MPOIYKIUH, IPOBOJUTH
MaTeMaTHYECKyI0 00paboTKy pe3yinbTaToB
U3MEPEHUS;

Buaageer npuemamu aHanusa cBOUCTB celphsi | JIabopatop | ITP-11
¥ TAIIEBBIX MTPOJAYKTOB HA OCHOBE Hasi pabota
UCTIONB30BaHus PyHaaMeHTanbHbIX 3Hanui B | (ITP-6)

obnacty GU3MKH U PU3NIECKUX METOJIOB;
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IlIkaJjia oueHUBaHKS YPOBHA C(PpOPMHUPOBAHHOCTH KOMIIETCHIUM

0 JUCHHUILINHE «DPU3HKa»

Koa n Irtansl GOPMUPOBAHUA KpHUTEepUHU noKa3zaTteyin 0Bl
dopmyaupoB | KOMIETEHIUN
Ka
KOMIIETEeHIIUH
3aKOHBl  (U3UKH, | HA3HAYCHHE | | 00JacTu 45-64
. peryJmpyoIme CIIOCOOBI IpUMEHEHHS
[K- -
0 5 MPOTEKAHUE HUCTIOJIB30BAHUA | 3aKOHOB
CIIOCOOHOCTh
OnoxuMuueckux u | Pa3HBIX  THIOB | hyzykp B
OCYLIECTBIATH | 3HACT
ym TexHONOrMuecknx | TPHOOPOB TEXHOJIOTHYECK
TIOWCK, (moporos
. MIPOLIECCOB, UX MPOLIECCOB
XpaHeHUE, bIN
g ypoBeHD) buznueckue
o0paboTKy U
p y (baxTopsl,
aHaIIN3
BIMSIONINE HA 3TH
nH(popManuu
(opman MPOIIECCHI,
U3 Pa3IHYHBIX
CIOCOOBI UX ydeTa
UCTOYHUKOB U
06a3  JaHHBIX, OINpEEIATh BBIOMPATh OCyIIECTBIIATE | 65-84
MPEACTABIISTh BO3MOKHOCTH HYXHBIC pemenne
ee B VICTIOJIb30BaHUS MCTOIBL poeCCHOHAIb
. | I3MEpPEHUI,
TpedyeMoM 0a30BBIX  3HAHUH HBIX 3a/1a4 C
o 0o0pabaThIBaTh
opMmare c
p yMeeT no ¢usuke A pe3yIBTATH UCIIOJIb30BaHUE
UCIONB30BaHN | (IPOABHH | pEIICHUS M3MepeHHil M 0a30BBIX
eM YThIi) poeCCHOHATILHBI 3HAHUI 110
UH(pOpPMaILMOH X 3aJa4 C Y4eToM duzuke
HBIX, noTpeGHOCTeH
KOMIIBIOTEPHBI sKOHOMHKH Poccun
X W CETEBBIX U pEerHoHa
TEXHOJIOTHI
IpUEeMaMM aHaJlu3a | HaBbIKaMU HaBbIKaMU 85-100
CHUCTEMBl ~ 3HAHUWH | aHaNM3a U UCTIOJIb30BaHUS
mo  ¢usnke U | 00paboOTKH CHUCTEMBI
buznueckux pe3ynbTaToB 3HaHUH 1O
METOJIOB U3MEpEHHI buznke u
BIIa/ICET UCCIIEIOBaHMS IS buznueckux
(BBICOKMIT) | ompeneneHus METOJIOB
BO3MOXHOCTEH HX UCCIICIOBAHMUS
IPUMEHEHHUS; TSt
OTIpeIeICHUS
BO3MOKHOCTEHN
UX MPUMEHEHHUS
I1K-29 - 3HAET CHoCOOBI 3HaHue CriocobHOCTD 45-64
CIOCOOHOCTh (mOporoB | MJIAaHUPOBAHUS U | CIIOCOOOB MIPUMEHSATH
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U3MEpSTh U BIN OpraHu3aINH TUTAHUPOBAHHUS | OCHOBHBIC BHIBI
COCTaBIISITh ypOBeHb) | yueOHOU paboThl, | 1 OpraHu3anuu | HHGOPMALMOHH
OTICaHKE OCHOBHBIE  BHUJBI | y4eOHOU BIX PECYPCOB H
MIPOBOMMBIX WH(GOPMALIMOHHBIX | pabOTHI, METOJIUKY
HKCIEPUMEHTO pecypcoB U | OCHOBHBIX paboThI ¢ HUMH;
B, METOJIMKY pabOThI | BUIOB
MOJITOTABIINBA C HUMU; UHPOPMALMOHH
Th JAHHBIC JUJIS BIX PECYpPCOB U
COCTaBIJICHUS METOANKH
0030pOB, paboThI C HUMU;
OTYETOB U COCTaBIIATh  IUIaH | YMEHHUE CrniocobHOCTh 65-84
Hay4HBIX paboTsI U | COCTaBIATH COCTaBJISITh
nyOnnKanui; OCYUIECTBIIATh T1aH paboThl M | IJIaH paboTHI U
BJIa/ICHUE
aHaIn3 ee | OCYyLIECTBIATh OCYILECTBIISATh
CTaTUCTHYECKU
MH METOLAMH pe3yJIbTaToB, aHanu3 ee aHanu3 ee
¥ CpeICTBAMH OCYIIIECTBIISATh pe3yJIbTaToB, pe3yJIbTaToB,
00paboTKH yMeeT TIOUCK HY)KHOH | OCYILECTBIISATh OCYILECTBIISATh
SKCHEPUMEHTA | (mpoABUH | HHGOPMAIIUH, B | IOMCK HY>KHOM MOMCK HY>KHOU
JBHBIX JAHHBIX | yrprif) TOM yrcie | uadopMmalyu, B | nHbOpMaIKH, B
TIPOBCICHHBIX 3apyOexKHOH, C | TOM YHcIe TOM YHUCJIE
HCCIeI0BaHUI . .
UCIIOJIb30BaHNEM 3apyOexHOi, ¢ | 3apyOekHOi, ¢
pa3INYHbIX UCTIOJIb30BaHUE | MCIIOJIb30BaHUE
UH(POPMALIMOHHBIX | M Pa3IMYHBIX M pa3InIHBIX
pecypcos; UHPOPMALMOHH | HH(OPMAITMOHH
BIX PECYPCOB BIX PECYPCOB
HaBbIKaMU paboThl | Bragets CriocobHOCTB 85-100
¢ 6a3aMu JaHHBIX U | HABBIKAMH YIPaBISTH
HMCTOYHUKAMU paboTsI € HaBbIKaMU
BJIa/ICET
.. | mHpOpMAIIIH. 0a3zaMu TaHHBIX | PabOTHI ¢
(BBICOKHIN)
U UICTOYHMKaMHU | 0a3aMu JaHHBIX
uHbOpMaInu. U UICTOYHUKAMU
uHbOpMaInu.

MeToanyeckue peKOMEHIALMH K NPOUEAYPaM OLIEHUBAHUS Pe3yJIbTaTOB
OCBOCHMS TUCUUILIHHBI «DU3UKA»

Texymasi arrecramusi CTyAeHTOB. Tekymias arrecTanusi CTYJIEHTOB IO
IucHUIIMHe «PU3uKay MPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMATHBHBIMHU
aktamu JIBDY u sBnsercs o0s3aTebHOM.

Texymass arrectanus no aucuuiminHe «®Pusuka» TpoBoaUTCA B (opme
KOHTPOJBHBIX MEPONPHATHI {3amUTHl J1a00paTOpHOM pabOoTHI, pEIIeHHs 3a7ad |

YCTHOTO OTBETAa HAa CEMHHApE, TECTHUPOBAHUSA, 3aIIUTHI pedepara) Mo OIECHUBAHUIO
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(bakTHUeCKNX pe3yJbTaTOB OOyYEHUS CTYJICHTOB M OCYIIECTBISCTCS BEAYIIUM
IperoaaBaTesieM.

OObeKTaMU OTICHUBAHUS BBICTYTIAIOT:

- ydeOHas JuCUUIUIMHA (AKTMBHOCTh HAa 3aHATHUSX, CBOCBPEMEHHOCTH
BBITIOJTHCHHSI Pa3IMYHBIX BUIOB 3aJaHHi, MMOCEIIAEMOCTh BCEX BHUIOB 3aHATHH IO
aTTeCTyeMON IUCIUIUIMHE), OICHUBaeMasl MyTeM MPUCYKICHUS JTOMOJHUTEIHHBIX
0aJIJI0B 32 CBOEBPEMEHHOE BBITMOJIHEHUE U 3AIUTY Ja00paTOPHBIX pabdoT;

- CTENCHb YCBOEHUS TEOPETUUYECKUX 3HAHWM, OIICHMBAeMas IO Pe3ysibTaTaM
pelIeHnsl 3a/ad W YCTHBIX OTBETOB Ha CEMHHApaxX, COOECETOBaHUS TMPHU 3aIlUTe
TEOPUU W JOMyCKe K J1ab0opaTOpHBIM paboTaM W IO pe3ysibTaraM TECTUPOBAHMS;
JOMYCK K  BBIMOJHEHWIO  J1abopatopHO  pabOTBI  TPOBOAUTCS  TEpen
IKCIIEPUMEHTAILHOM YaCThI0 pabOThI U MIpenoIaraeT cooece10BaHnue Mo OTEIbHBIM
BOMPOCaM TEOPWH, OTHOCSIIMMCS K JaHHOH paboTe W MO0 METOAMKE IMPOBEICHUS
IKCIEPUMEHTA; 3aImuTa TEOPHUH TIPOBOIUTCS mocJie BBITIOJTHCHUS
HKCIIEPUMEHTATILHON YacTy pabOoThI U MPEAINoiaraeT NpoBEPKy 3HaHUN CTYJEHTOB 110
KITFOUEBBIM TEOPETUYECKUM BOTPOCAM TEMbl pabOTHI; OIIEHKA paOOTHl Ha CEMHUHApE
OCYIIECTBISICTCS HA TEKYIIMX 3aHATUSAX ¢ MPEINoyiaraeT TMPOBEPKY 3HAHHM
CTYIEHTOB TIO KJIFOUYEBBIM TEOPETUYECKHMM BOIPOCAM TEMBI;, TECTHPOBAHUE
MIPOBOJIUTCS TIO 3aBEPIICHUIO U3YUCHUS OTICTHHBIX MOAYJICH TUCIUTLINHEI;

- YPOBEHb OBIIAJICHUS MPAKTUYECKUMH YMEHHUSIMU ¥ HABBIKAMU 10 BCEM BHJIaM
y4eOHOH  paboThl, OIECHMBACMBIM IO  pe3yjbTaTaM  peIIeHus  3ajad,
apTyMEHTUPOBAHHOTO OOBSICHEHUS PEIICHHWS W aHalW3a TMOJYyYEeHHOTO OTBETa, IO
pe3yJibTaTaM BBITIOTHEHHS U 3alIUThl JaOOPaTOPHBIX padoT; 3amuTa JabopaTopHOi
paboTHl TpesroiaraeT JAEMOHCTPAIIMIO YPOBHSI BIIaJIEHUS HaBBIKAMH pPabOTHI C
U3MEpUTEIBHBIMH NPUOOpaMu B TIpoliecce padoThl, apryMEHTUPOBAHHOE U3JIOKECHHE
PE3yJIbTaTOB AKCIEPUMEHTA, UX MaTeMaTHYECKylo 00paboTKy M (HOpMyIHpOBaHHE
BEIBOJIOB 110 paboTe B OTUETE 1O JTAOOpaTOpHOU padoTe;

- pe3ylbTaThbl CaMOCTOSITEIbHOW pabOThl, OIICHHMBAEMbIE MPH IPOBEPKE
KOHCTIeKTa, 3amuTe pedepaTa, MNpoBepKa KOHCIEKTa JICKIHI/BOIPOCOB IS

CaMOCTOATCIIBHOIO M3Y4YCHHUA IMPOBOAWUTCA 11O 3aBCPIICHUIO TCOPECTUUCCKOI'O KypcCa,
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3amuTa pedepaToB Mo MpPodecCHOHaTEHO-OPUEHTUPOBAHHOW TEMATHKE MPOBOJIUTCS
[0 3aBEPIICHUI0 M3YYCHHS NHMCIUIUIMHBI WIH €€ MOIYJsl M OLEHUBAeTCS Kak
JIOTIOJIHUTEJIbHASI BHEAY IUTOPHAs paboTa CTyAeHTa (HE SIBISETCS 003aTEIbHOMN).

IIpomexyTouHasi arTrecTalmus CTyAeHTOB. [IpomexyTouHas aTTecTanus
CTYAEHTOB MO AucUUILIMHE «DU3KKa» MPOBOAUTCA B COOTBETCTBUM C JIOKAIbHBIMHU
HOpMaTuBHBIMU akTamMu [IBOY wu sBaserca oOsizarenbHO. K mpomexyTouHoi
arrecTalliM  JONMYCKAKTCHA CTYAEHTbl, MOCCHIABIINE TNPAKTHYECKHE M
JadopaTopHble 3aHATHSL M YCHEHNIHO BBINMOJHHMBIIKE BCEe 3aJaHUSl TeKYIIero
KOHTPOJIS, PeICTABJIEHHbIE B JAaHHOI padoyeil mporpaMmme.

B 3aBucumocTM OT BHAA NPOMEKYTOUYHOTO KOHTPOJS MO AUCUUILIMHE U
(GbopMBI €ro opraHu3aliid MOTYT ObITh MCIOJIL30BaHbI PA3IMYHBIC KPUTEPUHU OLICHKU
3HAaHHWM, YMEHHUU U HaBBIKOB.

[Io puciunIMHE NPEAYCMOTPEHBI CIEAYIOIIME BHABI POMEXYTOYHOMN
aTTeCTalluu:

1 cemecTp —9K3aMEH; OIICHOYHOE CPEJICTBO — YCTHBIM oOmpoc B ¢opme
KOHTPOJIBHOTO  coOece/loBaHMUsI C  BBINIOJIHEHUWEM  3aJaHus 10  IMPOBEPKE
c(hOpMHUPOBAHHOCTH HEOOXOIUMBIX YMEHUI U HABBIKOB;

2 ceMecTp — D9K3aMEH; OILIEHOYHOE CpEJICTBO — YCTHBIA orpoc B (opme
KOHTPOJIBHOTO ~ cOOece/loBaHUsI C  BBIIOJIHEHUWEM  3aJaHus 1O  IMPOBEpPKE
c(hOpMHUPOBAHHOCTH HEOOXOAMMBIX YMECHHUI 1 HABBIKOB.

JIns TOATOTOBKM K DJK3aMEHy CTyAeHTaM JalTCs BOIMPOCHL. JK3aMeH
MPOBOAUTCSL BO BpeMs IK3aMEHAIIMOHHOU ceccur. BO3MOXHO BBICTABIICHHE OIEHKHU
110 PEUTHHTY.

OIICHO‘IH])IC cpeacrea aAJist IIpOMG)KYTO‘IHOﬁ aTreCcralnmn
Hepelteub munoesvlx 60npocos 011 RPOMEINHCYMOUHO20 KOHMPOJIA —

Ikzamena (1 cemecmp)

1. MexaHnyeckoe JABUXKXCHHC, €ro BHUBI. OTHOCHTEIBLHOCTD
MCXaHHYCCKOI'O ABMIXKCHHA, CHCTCMaA OTCYUCTA. OcHoBHas 3aJada MCXaHHUKH.
MaTepI/IaHBHaH TOYKa.

2. Tpaextopus, nepemelieHue, myTh. 3aKOH CI0KEHHUS ePEeMEICHHI.
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3. CkopoCTh MEXaHMYECKOTO ABMKCHUS. 3aKOH CIOKEHUS CKOPOCTEH.

4. VYckopenue. HopmanbHOe, TaHT€HIMAIbHOE M TMOJHOE YCKOPEHUS, HX
CBSI3b.

5. JIBWKEHHME TOYKM TII0 OKPYKHOCTU. YTJIOBasg CKOpPOCThb, YTJIOBOE
YCKOpEHHE.

6. Cuma. Macca tena. 3akoHbl HbrOTOHA, TpaHUIBI MX MPUMEHUMOCTH.
WHepruaibHble CUCTEMBI OTCYETA.

7. Cunbl TATOTEHMs, 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOpEHHUE
CBOOOJIHOTO NAJCHUS.

8. Cuna Tspkectu u Bec Tena. [leperpy3ku, HEeBECOMOCTb.

9. Cunwmt ympyroctu. Jedopmanusa, Buabl aedopmaruii. 3akon ['yka.
VYceunue (Hanpspxkenue). [Ipenen ynpyroctu, npeaen npoyHOCTH.

10. 3akon I'yka ansa gedopmanuu pactspkenus. Moaynes FOnra. /{uarpamma
PaCTSIKEHHM.

11. Mexanudeckoe cocrosiHue, npouecc. IlapameTpbl MexaHHMYECKOro
COCTOSIHUSI, TapaMeTphl mpoliecca. OyHKUUS COCTOSIHUS.

12. Mexanudeckas paboTa, MOIIHOCTb.

13. PaGota cui TskecTu u ynpyroctu. KoncepBaTUBHbBIE CHITBI.

14. Mexanuueckas 3HEprus, €€ BUAbl. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUU.

15. M3onupoBanHas cuctema. Mmmyibce Tena. 3aKOH COXpaHEeHUs UMITYJIbCA.

16. MowmenT unepruu tena. Teopema Illtetinepa.

17. TIlnevo cunbl. MOMEHT cUJIbl. Y CJIOBHE paBHOBECHS Teja, UMEIOIIETO OCh
BpAaIlICHUS.

18. OcHOBHOW 3aKOH IMHAMHUKH BPAIIATEIbHOTO JIBUKEHUS.

19. MomeHT wumnyibca Teja, 3aKOH COXPAaHEHUS MOMEHTAa HMITYJIbCa.
Kunernueckas 3Heprusi BpalaTeJIbHOIO JBUKEHUS U KATSIIErocs Tela.

20. T'apmoHmueckue  KoJeOaHUs, WX  XapaKTEPUCTHKH,  Tpaduk.
KBaszuynpyrue  cuibl. VYpaBHEHHE  TapMOHHUYECKHX  KOJeOaHuil B

mupdepeHnnanbHol hopme.
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21. MaremaTH4eCKuil MasSTHUK

22. ®duznyeckuil MaITHHK.

23. 3aryxaromue KojeOaHusl.

24. BeiHyXIeHHBIE Konebanus. Pe3oHanc.

25. Ynpyrue BOJIHBI, BUIbI BOJIH. BoJHOBasi MOBEPXHOCTb, (PPOHT BOJHBHI.
[IpuHanmn ['ronrenca-Openens.

26. YpaBHEHHE MIOCKOW BONHBI. J[JIMHA BOJTHBI.

27. Crosiurie BOJHBI. ¥Y3JIbl U TyYHOCTH.

28. 3ByKOBBIC BOJHBI, XapakTepUCTUKN 3ByKa. CkopocTs 3Byka. NH(Dpa3Byk
U yJIbTPa3BYK.

29. llpuauun otHocutenbHOCTH ['anunes. [Toctynarter CTO.

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XapPaKTEPUCTUK TEJI U
SBJICHUN (OJTHOBPEMEHHOCTH, IJIUH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucumocTh Maccel OT ckopoctd. IlomHas oHeprus Ttema B
PEIATUBUCTCKON MexaHuke. KnHeTnueckast 3Heprusi.

32. TemmoBoe JBHXKEHHUE, €ro OcCoOeHHOCTU. TepMoguHAMUYECKOE
COCTOSIHME, €ro mnapamerpbl. TepMoanHaMHYEeCKUil Tmpouecc. PaBHOBecHOe
cocrosinue. OOparumble U HEOOpaTHMbIE TpoLecChl. BHYTpeHHsIsT 3Heprus Kak
(yHKUIHS TEPMOJIHMHAMUYECKOTO COCTOSHUS.

33. OcuoBubie monoxkenus MKT, ux ombiTHOe oOocHOBaHue. Pasmepbl u
Macca MoJieKyJ1. Yucmo Mosekyil. 3akoH ABOTaapo.

34. Wpeanbnbii ra3. OcHoBHOe ypaBHeHne MKT wunpeansHoro rasa.
CTaTUCTUYECKHI CMBICI TEMIIEPATYPhl U JaBJICHUS.

35. CBs13b gaBieHus U TemnepaTypsl. 3akoH JlanbToHa.

36.YpaBHeHUE COCTOSIHUS UACAIBHOTO Tra3a. YHHUBEpCallbHasi Tra3oBas
noctosiHHast. M3omporneccsl, UX 3aKOHbI U TpaduKu.

37, Pacnpenenenne wmosekyn 1o ckopocTsaM. CpenHsis, cpenHss
KBaJpaTU4Hasl U HAUBEPOSTHENIIAsE CKOPOCTU MOJIEKYL.

38. Pacnpenenenne bonsimana. bapomerpuueckast popmyia.

39. OddexTuBnblii auamerp Mosekyida. CpenHssi uivHa CBOOOIHOTO
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mpo0era v Yuciao CTOJIKHOBEHUH MOJICKYJI.
40. Buytpennee tpenue B razax. KoagduuneHT nuHaMuueckoi BI3KOCTH.
41. TennonpoBoHOCTH ra3oB. KoadpuimeHT TermmonpoBoAHOCTH.
42. Huddysus B razax. Koadpdurnuent nuddysun.
43. PeanbHble ra3pl. YpaBHEHHE COCTOSIHHS pealibHOro rasa. llompaBku

Ban-nep-Baansca.

44, N3otepmsl peanbHOro raza. Kpurnyeckoe cocTossHUE BELIECTBA.
45. | Ha4yaJI0 TEPMOAMHAMHUKY U €0 NPUMEHEHHUE K Ta30BBIM ITPOLECCAM.
46. KomnuectBo Ttemnorel. TemnoeMkocTs. YaenbHas W MOJSpHas

TEIUIOEMKOCTH, UX CBSI3b.
47. DJieMeHTapHas TEOpUs TEIJIOEMKOCTH. Y paBHEHME Maiiepa.
48. Crenenu cBo00IbI MOJIEKYJIBI. Pacnpesiesnienne sHepruu Mo CTENEeHIM

CBO60,III>I. BHYTpeHHHH OHCPIruiA UACAJIBHOI'O Ira3a.

49. Anmuabatndeckuii mpomecc. YpaBHenue Ilyaccona. Ilokazarens
agnadarsl.
50. OcHoBbl paboThl TermoBod MamuHbl. KIIJ[ TenmoBoit MamwuHb. 2

Ha4yajao TePMOJIUHAMUKH.

51. Hukn Kapuo. KIIJ uwmkma Kapuo. CnocoObr moBbimienus KITJ]
TEIUIOBOM MAIlIMHBI.

52. OHtponus, ee cBoicTBa. CTaTUCTHUYECKUUA CMBICI SHTPOIUMU.
TepmoanHaMuueckasi BEpOSITHOCTh COCTOSIHUS.

53. Cunbl moBepXHOCTHOTrO HaTskeHus. Koap(uuueHt moBepXHOCTHOTO
HaTsoKeHus. [loBepXHOCTHAs HHEPTHS.

54. CwmaunBanue. Kpaeoii yros. [ToBepXHOCTHO aKTHBHBIE BEIIECTBA.

55. Kpucramnmmueckne n amopdnbsie BemecTBa. Bumbl KpucTasInuecKux
pemetok. MOHOKPHUCTAJUIBI W TMOJUKPUCTAIUIBI. M30Tponust U aHU3OTPOIHUS.
TermmoeMKoCTh KPUCTAIUIMYECKUX TeN. 3aKOH /rononra u Iltu.

56. ®dazoBbie mepexonbl 1 u 2 poma. Temmora ¢azoBoro mepexona.
VYpasuenue Knanelipona-Knaysuyca.

Ilepeuens munogwvix 3a0anuil K IK3ameHy 0151 NPOBEPKU
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chopmuposannocmu HeoOX0OUMBIX YMEHUTL U HABGLIKOG

0.1.1. Omnpenenutb 1EeHY JAeNIEHUS IUTAHTEHUUPKYJIST U MPUOOPHYIO
norpemHocTb. OOBSICHUTH METOAMKY W3MEpPEHUsl JIMHEHHOro pa3Mepa Tela
HITAaHT€HIUPKYJIEM.

0.1.2. OnpenenuTs 1ieHy JeICHUs] MUKPOMETpa U MPUOOPHYIO MOTPEITHOCTD.
OOBSICHUTh METOJIMKY M3MEPEHHUSI IMHEWHOTO pa3Mepa TeJla MUKPOMETPOM.

0.1.3. N3mepuTh auaMeTp OCHOBaHUSA UWJIMHJpA IUTaHTEHUUpPKyiaeM (5-7
pa3), HalTK aOCOJIIOTHYIO M OTHOCUTENIBbHYIO MOTPEIIHOCTH U3MEPEHHMS, 3alUCaTh
pe3ynbTar.

D.1.4. Wsmeputh TONIMHY Opycka MukpomerpoMm (5-7 pa3), HalTH
aOCOJIIOTHYIO U OTHOCUTEJIBHYIO IOTPEIIHOCTH U3MEPEHHUSI, 3aIicaTh pe3yJIbTar.

D.1.5. W3meputb mnepuoa W YACTOTY KOJeOaHWUN MasTHUKA, OOBSICHUTH
METOJIUKY U3MEPEHHI.

3.1.6. OOBICHUTD YCTPOMCTBO U METOJUKY HCIIOJIB30BAHUS KAJIOPUMETPA ISt
OIPEEIICHHS] TEINIOEMKOCTH TEJIA.

0.1.7. U3meputh BIAKHOCTh BO3/AyXa NCUXPOMETPOM ABIycTa U OOBSICHUTH
METOJINKY U3MEPECHUM.

0.1.8. OOBSICHUTH CIIOCOO U3MEPEHUS BSI3KOCTH JKHIKOCTH.

3.1.9. OObACHUTH MPUHUUII HU3MEPEHUs TeMIepaTypbl Tena, JaTh
XapaKTEPUCTUKY TEMIIEPATypHBIX IIKaJ, TEPEYUCITUTh CIOCOOBI H3MEpPEHUs
TeMIIepaTyphl Tela.

3.1.10. M3MepuTh IIIO0THOCTH 00pa3ua, 0ObICHUTh METOJUKY U3MEPEHU.

D.1.11. OObsicHUTh TpaduyecKuil Ccrmocod U3MEpPEeHUs TeMmrepaTyphl
IUTABJICHUS U OTBEPAEBAHUSA KPUCTAIUTMUYECKOTO Tela.

D.1.12. Omnucate Merox wu3MepeHus KodpduimeHta MOBEPXHOCTHOTO
HATSOKEHUS KUAKOCTH. OOBICHUTD JEHCTBUE MTOBEPXHOCTHO-AKTUBHBIX BEIIIECTB.

0.1.13. OOBACHUTH CYNTHOCTh BHUIOB TEIUIOOOMEHA W WX HCIIOIh30BaHUE.
Onucath METOANKY H3MepeHus: Ko PHIIeHTa TeTIONPOBOTHOCTH.

0D.1.14. Haiitu nnvuHy 3BYKOBOM BOJHBI 3aJaHHOM 4acTOThl. OOBSCHUTH

CBOMCTBA YJIbTpa3dByKa W HCIOJb30BAHUC YJIbTPA3BYKOBLIX MCTO/JO0B B IHIICBBIX
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TCXHOJIOTHAX.
Hepeueub munoesvlx 60npocoe 01 RPOMEINICYMOUHO20 KOHRMPOJIA —

IKzamena (2 cemecmp)

1. DnexkTpuYecKuil 3apsil, CBOMCTBa 3apsjaa. ToudeuHbld 3apsii. 3aKoH
Kynona.

2. DOnekrtpocratuueckoe mnone. HanpsbkenHocts  nons.  [IpuHioun
cynepno3utn. CHIOBBIE JIMHUH.

3.  DOmHeprus 3apsnga. l[loreHnumanm sneKTpOCTATUHYECKOTO IoJdsA. Pa3sHOCTH
MOTEHIHUAJIOB. DKBUNIOTEHIMAJIbHBIE TOBEPXHOCTH.

4. Pabora mepemenieHuss 3apsjga B DJEKTPOCTATHYECKOM  MOJIE.
ITorennmanbHbBIE TOJIA.

5.  CBs3b HalPSKEHHOCTH U MOTEHIMANA. ['pagueHT noTeHuuana.

6. IloTox BekTOpa HANPSKEHHOCTH DIECKTpUUYECKOro mons. Teopema
Octporpaackoro-I"aycca.

7. wonexrpuku. IlossipHpie M HenossipHble MoJIeKybl. llomspusanus
JADJIEKTPUKOB, €€ BUIBI.

8.  DIIEKTpUYECKHIA MOMEHT JUATIOJNSA. Bekrop MOJISAPU3ALIIH.
DJNIeKTpUYecKoe cmenieHne (MHAyKIus). Jludnektpudeckas MPOHUIIAEMOCTD
BEILIECTBA.

9. Ilose B mpoBOJHUKAX. YCIIOBUs PABHOBECHUS 3apsAJ0B Ha IPOBOJHUKE.
EMKOCTBH IPOBOTHMKA.

10. KoHneHcaTtopbl, BHIBI KOHJEHCATOpPOB. EMKOCTh KOHIEHcCATopa.
EMKOCTB IIIOCKOTO KOHIeHCAaTOpa. BUpl COeTMHEHU KOHIEHCATOPOB.

11. DHeprus 3apsHKEHHOTO KOHAEHCATOpa. DHEPTHsl 3JIEKTPUUECKOTO MO,
IJIOTHOCTH HEPTUH.

12. Tok mnpoBogumoctu. Cuia TOKa, IUIOTHOCTh TOKA. Y CIIOBUSA
cymiecTBoBaHus Toka B nenu, JJ1C.

13. ConpoTUBIIEHHME TMPOBOJHUKA, €ro 3aBUCUMOCTh OT pPa3MEpOB

MPOBOJHMKA W Temneparypbl. (CBepXOpoBOAMMOCTb. Buubl coeauHeHUs
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IPOBOJTHUKOB, 001Ie€ COMPOTUBIICHHUE.

14. OcCHOBHbBIE TIPEACTABIECHUS JJIEKTPOHHOM TEOPUU MPOBOJUMOCTH
MeTaIoB. [110THOCTH TOKa (BBIBO).

15. 3akon Oma 1 OJHOPOJHOrO Yyd4acTka Iend. 3akoH Oma 4
HEOJHOPOJHOTO ydyacTka menu. 3akoH Owma miga 3aMkHyToM 1enu. KopoTkoe
3aMbIKaHHE.

16. 3akon Jxoyns-Jlenma. 3akon Buaemana-®panua. Henocratku
KJIACCUYECKOM DJIEKTPOHHOM TEOPUH.

17. CoOcTBeHHAasi MPOBOJUMOCTD MOJYIPOBOJAHUKOB, €€ BU/Ibl. 3aBUCUMOCTD
MPOBOAUMOCTH HOJIYIIPOBOAHUKOB OT TEMIEPATYPHI.

18. IlpumecHass TPOBOAUMOCThH IMOJYNPOBOJHUKOB, €€ BHUAbL. KOHTaKT
MOJIYTIPOBOJHUKOB pa3Horo THUIIA MPOBOJAUMOCTH. [Ipumenenue
MOJIYTIPOBOJHUKOB.

19. MarauTHOe 1ON€ TOKa. MAarHUTHBIH MOMEHT KOHTypa C TOKOM.
MarnuTtHast UHAYKIHUS.

20. 3axon buo-CaBapa-Jlannaca. MHaykuus mojst OpsSMOro U KpPyroBOro
TOKOB.

21. [upKyJauus BEKTOpa MarHUTHOW MHAYKUHMHU. TeopemMa O HUPKYJIALMH.
[Tone conenonna.

22. Cuna JlopeHla, IBUXEHUE 3apsKEHHOW YAacTHIbI B MAarHUTHOM IIOJIE.
[Ipumenenue cuisl Jlopenua (MI'JI-renepatop, HUKIOTPOH)

23. Ddodext Xomna, ero npuMeHeHue. 3akoH Amrmepa.

24. MarHutHble MOMEHTBI aTOMOB W MOJIEKYJ] BekTop HamarHW4uBaHWS.
Hanps>keHHOCTh MAarHUTHOTO TOJISI.

25. MarnuTtHas TpOHUIIAEMOCTh BemiecTBa. Kiaccudukamuss MarHeTHKOB.
DJieMeHTapHasl TEOpUsl AuaMarHeTu3Ma 1 rnapaMarHeTu3ma.

26. @eppomarneTuku. SABnenne rucrepesuca. Jlomensl. Touka Kropu.

27. Marunutsbiii noTok. Teopema Octporpaackoro-I'aycca st MarHUTHOTO
IIOTOKA.

28. SlBneHue >3IEKTPOMArHUTHOW HMHAYKIMH, €ro oObsicHeHue. IIpaBuiio
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Jlenua. 3aKOH 3JEKTPOMAarHUTHOW UHAYKIUU (3akoH Dapanest).

29. Camoumnpaykuus. UuayktuBHOCTh 3akoH Dapanes sl CaMOMHIYKIIMH.
B3aumnas unaykuus. Tpanchopmarop.

30. DHeprust MarHuTHOro nosisi. [IInoTHOCTh 3HEprumu.

31. OcHOBHbIE NOJIOKEHUSA Teopun Makcgeisia. Tok cMeleHus, IIOTHOCTh
Toka cMmenieHus. Cucrtema ypaBHeHul MakcBernia.

32. DJNEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA. CKOPOCTH 3IEKTPOMATHUTHON
BOJIHBI.

33. OTKpbITBIA KoJIeOaTENbHBIA KOHTYp. OmnbIThl 'epia 1mo HM3iIyyeHUIo u
IIPUEMY DJIEKTPOMArHUTHBIX BOJIH.

34. Pas3BurHe IpeAcTaBICHUN O NMpupojae cBeta. KopycKyIsspHO-BOITHOBOM
nyainmn3Mm. QOTOoH.

35. Jlyu. 3akoHbl reoMerpuueckoil ontuku. llokazaTens npenoMIIeHHsS
(aOCOMIOTHBIN, OTHOCUTENBHBIH, UX CBSI3b U GPU3NUECKUIN CMBICIH).

36. ToHkHMe NMH3BL, XAPAKTEPUCTUKU JUH3. DopMysna TOHKOM JIMH3BI.
OnTrueckas cujia U yBEJIUYEHUE JIUH3BIL.

37. DOTOMETPUYECKNE BEIUYUHBI, UX B3aUMOCBS3b.

38. SlBnenue wuHTepdepeHuu cBera. OnTUYecKas pa3HOCTh XOJAa BOJIH.
VYcnoBus MakCUMyMOB 1 MUHUMYMOB UHTEP(EPEHIINH.

39. KorepeHTHbIE BOJHBI, CTIOCOOBI UX MOTYUYEHUS.

40. Judpaxkuus cBerta, ycioBus ee HaOmoaenus. Bunel audpaxuuu.
[TprHumn I'roiirenca-dpenens.

41. Jludpaxuumonnas pemerka. [lepuos pemerku. YcinoBue Makcumyma Jiis
pemieTku. J{uppakuuoHHbINA CIEKTP.

42. Paspematonasi crnocoOHOCTh omnTH4eckoro mnpubopa. Paspemaromas
cuiia TupaKkIIMOHHON PEIeTKH.

43. Judpaxumuss pentreHoBckux ayueid. Dopmymna  Bynweda-bporra.
[Tpumenenue naTepPepeHrn u TudPaKIIIH.

44, MOHOXpOMAaTUYECKUM U CIOXHBIM cBeT. [lucnepcuss cBera. Buubl

JTUCTIEPCUH.
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45.  dotoaddekr, Buasl hotodrdhdexra. 3akons CToNETOBA.

46. OOwsacHenue ¢dorodddexra IDUHIITEHHOM. YpaBHEeHHE ODMHIITEHHA.
Kpacnas rpanuna ¢oroaddexra.

47. ®dotoanemenTsl. [Ipumenenne Gpororddexra.

48. TermmoBoe M3Iy4eHUE, €r0 PAaBHOBECHBI XapakTep. XapaKTEpUCTUKHU
TEIUIOBOTO U3Ty4YECHUS.

49. AOGcomotHO uepHoe Teno. 3akoH Kwupxroda. 3akon Credana-
bonpumana. 3axkoH Buna.

50. Bomnbl gne bpoing. Ilpunuoun  HeompeneneHHoctd ['eitzenOepra.
CoOTHOIIEHUST HEOTIPEAETEHHOCTEN.

51. OmnsiT Pe3epdopaa. [lnanerapuas Mojenb aToma, €€ HEJJOCTATKHU.

52. Tloctrynarel bopa. O6o0mennas dopmyna bambmepa. CrnexkTpaibHbie
cepuu.

53. CrpoeHne aTroMHOro saapa. Mzoromsl. SmepHOe B3auMOJIEUCTBHE, €roO
CBOMCTBA.

54. JledbekT mMacchl M SHEPrus CBSI3U ATOMHOIO sjpa. YAelbHash dHEPTUs
CBSI3U.

55. PannoakTuBHOCTH. BUIbl paJluOaKTUBHOIO HM3JYyYEHHS, €r0 MpPUpPOAA U
CBONCTBA.

56. Ilepuon mosypacnana. 3aKOH paAMOAKTUBHOTO pacnaja.

57. SlnepHble peakUWH, UX BHIABL. ODHEPrUs sANEepHOU peakunu. llemHas
peakius, yCloBUs ee mpoTekanus. Kpurnueckas macca.

58. Snepubiii peaktop. [IpobieMbl U IEPCIIEKTUBBI SICPHON YHEPTCTUKH.

59. TepmosinepHas peakius. [IpoGieMbl TepMOSIEPHON IHEPTETHUKHU.

60. OnemeHTapHble dacTuibl. Kiaccudukamuss 5>IeMEHTApHBIX YACTHIL.
Antnuactuiel. KocMuueckue nyuu.

61. Ilossipu3oBaHHBIN W €CTECTBEHHBIM CBeT. llonmHas wu 4YacTuuHasd
MOJISIPU3ALIUSL.

62. Ilomsspuzatopsl, ux aeicTBUE HAa cBeT. 3akoH Mamoca. [lonspuzanus

IIPU OTPAKEHUH U IIPEIOMIICHUH. 3aKOH bprocrepa.
93



63. SfIBaeHmMe  ABOMHOIO  JIy4YENPEIOMIICHUS. OObIKHOBEHHBII U
HEOOBIKHOBEHHBIM JIydyd, HMX CBOWCTBa U noispuzanus. Onruyueckas ocCh
KpHCTAJLIA.

64. OnTUYEeCKU AaKTUBHBIE BEIIECTBAa. YTrod IOBOPOTA  IJIOCKOCTH
nossipu3anuu. [Ipumenenne noaspuszanuu.

65. PannoakTUBHBIEC N30TOIBI, UX IPUMEHEHHE.

Ilepeuenv munogvix 3a0aHUll K IK3AMEHY 01 NPOGEPKU
chopmuposannocmu HeoOXOOUMBIX YMEHU U HABHIKOE

D.2.1. JlaTb  XapakTEpPUCTUKY  DJIEKTPOU3MEPUTEIHLHOMY  MpHUOOpY,
ONPENEIUTh MPEET U3MEPEHHs, LIEHY JACNIEHUS U YyBCTBUTEIBHOCTH IMpUOOpa,
IpUOOPHYIO MOTPEIIHOCTb.

0.2.2. I3MepuTh MyJbTUMETPOM CHILY TOKA M HANPSKEHUE HA YYACTKE LIETH.

0.2.3. OOBACHUTH MPUMEHEHUE MOCTOBBIX U3MEPUTENBHBIX cxeM. [1osicHUTH
crnoco0 ypaBHOBEUIMBaHUA MocTa. M3MepuTh CONpPOTUBIEHHE PE3UCTOpA C
IIOMOIIIbIO MOCTA IIOCTOSSHHOT'O TOKA.

0.2.4. OOBACHUTH NPUHLUIT JEHCTBUSA TEPMOIIIEKTPUUECKOIO TEpMOMETpa U
U3MEPUTh TEMIIEpaTypy 3aJJaHHOro oOpasua.

D.2.5. OOBSICHUTH YCTPOWCTBO MOJYIPOBOJHUKOBOIO JHOJA U €ro
OpUMEHEHUE ISl BBIIPAMIICHUS TMEpeMEeHHOro Toka. [locTpouTh u 0OBACHUTH
BOJIbTAMIIEPHYIO XapaKTEPUCTUKY AHOJA.

D.2.6. UM300pa3utrh ONTHYECKYID CXEMY MHUKPOCKONA, MOCTPOUTH
n300pakeHHe mpeIMeTa B MUKPOCKOIIE, 0XapaKTepU30BaTh €ro.

0.2.7. TloscHUTb METOAMKY pabOThl C pPEPPAKTOMETPOM, OOBICHUTH
BO3MOKHOCTH VCIIOJIb30BAHUS pedpakTOMETPUIECKOTO MeToaa B
OMOTEXHOJIOTUSIX. N3meputs II0Ka3aTelb IIPEJIOMIIEHUS KUIKOCTH
pedpakTomerpom UPD-22.

0.2.8. TlosicHUTH CYUIHOCTh MOJSIPUMETPUYECKOrO METOJAa aHaiu3a B
OMOTEXHOJIOTUSAX, YCTPONUCTBO MPOCTEUIIETO MOISIPUMETPA U METOJIUKY PalbOTHI C
HUM. MI3MepuTh conepkanue caxapa B pacTBOPE.

3.2.9. OOBACHUTH YCTPONUCTBO W NPHUHLHUI ACUCTBUS (POTOIIEMEHTA,
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BO3MOXKHOCTH ~ HCIIOJNB30BaHUs  (OTORIEKTpUUECKHX mpubopoB. Hcmonssys

q)OTOBJIGMCHT, CpaBHUTb OCBCHICHHOCTL IIOBCPXHOCTU OT JBYX Pa3HbIX

HCTOYHHKOB CBCTA.

0.2.10. OxapakTepu3oBaTh CBOICTBa YIbTPapUOIETOBOTO H3IyYeHUS U

BO3MOXXHOCTHU CI'0 MCIIOJIb30BaAHUA B ITHMIIICBLIX TCXHOJIOI'UAX, Oe30macHbIe MCTOIbI

paboThl ¢ HUM. HaliTu JyIMHY BOJHBI M3JIy4E€HUS 3aJaHHOM YaCTOTHI.

0.2.11. OxapakTepu3oBaTh METOJl MCIHOJIb30BAHUS «PAAHUOAKTUBHBIX METOK

B OMOTEXHOJIOTUIX.

0.2.12. OOBSICHUTH CYIIHOCTh M NPHUMEHEHHE CHEKTPAJIbHOIO aHAJIM3a,

Ha3BaTb W OXAaPAKTCPU30BATH HpI/I60pBI JJIA Ha6J'HO,Z[€HI/I}I Hn HCCICOOBAHUA

CIICKTPOB, USMCPUTH AJIMHY BOJIHBI U3JTYUCHHA OJHUM U3 METOJOB.

0.2.13. OOBSACHUTH YCTPOMCTBO W MPUHIHUI PabOTHI Jazepa, cPepbl €ro

ucnoiib3oBanus. [IpogeMoHCcTprpoBaTh nonyyeHue AUGpaKiuOHHON KapTHUHBI IPU

TIOMOIIIH JIa3epa.

D.2.14. Ha3Batb U 0xapakTepu30BaTh METOJbl PETUCTPALUH HOHU3UPYIOLIUX

V3JIy4YCHUH.

[losichute  mpuHmMO  jgedctBus  go3umerpa.  OOOCHOBaTh

HGO6XOI[I/IMOCTI> paanalliOHHOI'O KOHTPOJIA ITHIICBOT'O ChIPbA.

Kpurepuu oneHKH pe3yJibTaTOB MPOMEKYTOYHON aTTeCTAMHA

bamer OrneHKa dK3aMeHa TpeboBanus k chOPMUPOBAHHBIM KOMIIETEHITHSIM

(peWiTuHTOBO | (CTaHIApTHAS/OAITAMI )

OIICHKH)

91-100 «oTimaH0»/28-30 6amn( OueHka «OTIIHYHOY» BBICTABISIETCS CTYACHTY, €CIIH OH IIyOOKO H

MIPOYHO YCBOWJI IPOTpaMMHBIN MaTepHall, MOKa3ajl MPOYHbIEC 3HAHUS
OCHOBHBIX MOHATHUH, CYITHOCTH (PU3MYECKHUX SBIICHUH, OCHOB
(U3NUECKUX TEOpHUl ,0TBET OTINYAETCS TITyOMHOW U MTOTHOTON
PACKpPBITHS TEMBI; TIOKA3aHO BJIaJIEHUE TEPMUHOIOTHUECKUM
anmapaToM; CTYJEHT UCUEPIBIBAIOLIE, TOCIEI0BATENBHO, YETKO 1
JIOTHYECKU CTPOMHO H3/araeT MaTepual, yMeeT YBI3bIBaTh TEOPHIO C
MIPAKTUKON, CBOOOHO CHpaBIseTCs € 3a7jauaMu, BOIIPOCAMH U
JIpYTMMHY BUAAMU IPUMEHEHUs 3HAHUH, HE 3aTPYIHIETCA C OTBETOM

IIpy BUAON3MCHCHUHN SaﬂaHHﬁ, HCIOJIB3YET B OTBETE JOIMOJTHUTCIILHE]
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Matepual, BIageCT pa3HOCTOPOHHUMU HABBIKAMU U IIPUCMaAMU

BBITTOJIHCHUS MTPAKTUYICCKUX 3.’:1,[[2.HI/H71

76-90

«xoporIo»/23-27 6annoy

OreHKa «XOPOIIO» BBICTABIIAETCS CTYACHTY, €CIIH OH MOKa3all
XOPOIIUE 3HAHUS OCHOBHBIX NOHSATHI, CYIIHOCTH (PU3NIECKUX
SIBIICHUH, OCHOB (PM3MYECKHUX TEOPHIA, TBEPIO 3HAET MaTepHal,
IPAMOTHO U I10 CYILIECTBY M3J1araer €ro, He IOMyCcKas CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IPABWIBHO IIPUMEHSIET
TEOPETUYECKUE MTOJIOKEHUS IIPU PEILICHUH TPAKTUYECKUX BOIPOCOB Y

3aJa4d, BJIagcCT HeO6XOI[I/IMBIMI/I HaBBbIKAMH HX BBIIIOJITHCHUA

61-75

«YIOBIETBOPHUTEIHHOY/|

10-22 6amna

O1eHKa «yIOBICTBOPUTEIBHOY BBICTaBIAETCS CTYACHTY, €CIU OH
HMEeT 3HaHUS TOJIBKO OCHOBHOI'O MaTepualla, HO HE YCBOWJI €T0
JeTanei, JoMyCcKaeT HeTOYHOCTH, HEIOCTaTOYHO [IPABUIIbHBIE
(hopMyIHPOBKH, HApYIIEHHS JTOTHYECKOM NOCIEI0BATEILHOCTH B
W3JI0KEHUH TPOTPaAMMHOTI0 MaTepualla, UCIBITHIBACT 3aTPyIHEHHUS TIf]

BBITIOJIHCHHUU ITPAKTUYCCKUX SaﬂaHHﬁ.

0-60

«HCYOOBJICTBOPUTCIILH(

/0-9 Gamnos

OLIGHKa «HCYOOBJICTBOPHUTECIILHO» BBICTABJIACTCA CTYACHTY, KOTOpLIfI
HE 3HAET 3HAUYMTEIbHOM YacTH MporpaMMHOTO MaTe€puraia, 10yCKacT
CYHICCTBCHHLIC OH.II/I6KI/I, HCYBCPCHHO, C 0OIBIINMH 3aTpyAHCHUSAMY
BBITTOJIHACT MMPAKTUYCCKUC 3aJaHNs NI HE BBIIOJIHACT UX. Kak
paBUJIO, OLI€HKA «HCYAOBJICTBOPUTCIILHO» CTaABUTCA CTYyACHTAM,
KOTOPBIEC HC MOT'YT IPOAOJIKHUTH O6yquHe oe3 JOITIOJIHUTCIIBHBIX

3aHATUM 10 JUCUUIUIUHE

CocraBurenp

O.B.IlnoTHukoBa

2018
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OueHOYHBIE CPEACTBA VI TEKYIIEero KOHTPOJIS

Bomnpocs! a5t 10nycKa K JJa00paTopHbIM padoTam no aucuunianue «Pusnka»

JladbopaTtopHass padora Nel M3mepureabHble MHCTPYMEHTHI. MeToabl
pacuera morpemHocTei Gpusn4ecKux BeJuYnH

1. UeM oTiIMYarOTCA MPAMbIE U3MEPEHHS OT KOCBEHHBIX ?

2. Uto Ha3piBaeTcs  aOCOJMIOTHOM  MOTPEIIHOCTHIO  HM3MEpEeHUs?
OTHOCHUTENBHOW MOTPEIIHOCTHIO U3MEPEHUS?

3. Uro  Ha3pIBaeTCSd  HANEKHOCTbIO  u3MepeHua?  Uro  Takoe
0o8epumesbHbulll UHMeP8an?

4, Kak HaxoauTcsi aOCONIOTHASI MOTPEIIHOCTh MPSAMBIX H3MEPEHHUI IO
merony Cterogenta? [loscaute Bo10Op Kod(pdunnenta CTbroJeHTA.

d. B uem 3akirodaeTcst alroput™M mosrydeHus: (opMyiIbl OTHOCUTEIbHON

IMOTPCIIHOCTHU ITPU KOCBCHHBIX I/I3MepeHI/IHX?

JlaGoparopnass padora Nel H3mepurebHble MHCTPYMEHTHI. MeToabI
pacueTra norpemrHocTeil Gpu3nyecKnx BeJIMYNH

1. Yem 0oTIIMYarOTCS MPSMbIE H3MEPEHNS OT KOCBEHHBIX ?

2. Uro Ha3piBaeTcsi  aOCOJIOTHOM  MOTPEIIHOCTBIO  M3MepeHus?
OTHOCHTENBHOM MOTPEMIHOCTHI0 U3MEPEHUSA?

3. Uto  Ha3plBaeTCs  HANEKHOCTbIO  u3MepeHua?  Uro  Takoe
dosepumenvHulll UHMepP8a?

4, Kakx HaxomuTcsi aOCONIOTHAST MOTPEIIHOCTh TMPSIMBIX H3MEPEHHUH I10
metony Creronenta? [loscaure Bei0op koddduimenta CTproieHTA.

S. B yem 3aknrovaercst aliroput™M nosydeHus: (opMyJsbl OTHOCUTEIbHON
MOTPEIIHOCTHU MPU KOCBEHHBIX U3MEPEHUSIX?

JlaGoparopnass paGora Ne2: H3ydenue nedopmMaunmii, omnpeaeieHue
’KeCTKOCTH MaTepuaja

1. KaxoBa 11e;1b pabOThI M1 OCHOBHBIE ITAIbl €€ BHITIOJTHEHUS?

2. Uro Takoe aedopmaiius, Kakue ObIBatOT BUJIbI 1eopmanuii?
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3. Yro Takoe Mexanmueckoe Hampspkenune? Kakue nedopmanuu

BO3HUKAIOT IIPU HOPMAJIbHOM N TAHI'CHIIUAJIBHOM HaHpH}KGHI/IHX?

4, B uem 3akmtouaercs 3akoH ['yka? UTo Ha3bIBaeTCs KECTKOCTHIO
Marepuana?
S. Uto Ha3bIBAETCS OTHOCUTEIBHBIM yiuiMHEHHEM? Kak 3anucarh 3aKOH

['yka mos nedopManuu pacTsKeHUs?

6. Uto Ttakoe mnpenen ynpyroctu? Ilpenen mpounoctu? Iloscaute c
UCIIOJIb30BaHuEM rpaduka.

1. KakoBa nmpupojaa ciibl ynpyroctu?

JlaGopaTtopnass paGora Ne3d: OmnpenejieHne MOMEHTa HMHEPUUU
(pu3nvecKoro MagsTHUKA

1. KaxoBa 11e;1b pabOThI M1 OCHOBHBIE ITAIbl €€ BHITIOJTHEHUS?

2. Uto Takoe ¢usnueckuit masTHHK? Yem oTiauvaeTcss (U3HICCKUIMA
MasTHUK OT MaTeMaTUYECKOro?

3. Kak nHaiitu nepuoa konebaHuil PU3NUECKOTO0 MAsATHHKA, OT YE€r0 OH
3aBucuT? UTO Ha3bIBAE€TCS NPUBEACHHON JJIMHON MassTHUKA?

4, Kak 3amucate ypaBHEHHE TapMOHWYEeCKOTO KosieOanusa? I[losicHute
€ro.

d. [losicHUTe CMBICI OCHOBHBIX XapaKTEPUCTUK  KOJI€OATEIHHOTO
mpoiiecca (aMIUITUTY b, Iepruoaa, 4acToThl, (a3sl). KakoBa mx B3aumocBs3s? Kak
SKCIEPUMEHTAIbHO MOXHO HaWTH TMepuoj] KoJiecOaHMM MasTHUKAa B JaHHOU
pabote?

6. Kakue cunbl neiicTByroT Ha MasTHUK? HapucyilTe BEKTOpBI 3TUX CHIL,
IIOCTPOMTE PABHOACHUCTBYIOIIYIO.

1. Kakue cunel HaszpiBatoTcsi kBazuynpyrumu? Kakas w3 cwui,
JNEHUCTBYIOLIMX HA MAaTEMAaTUYECKUN MasTHUK, SIBJIAETCS KBasuynpyroi? Jlokaxure
3TO.

8. Uto Ha3bIBa€TCS MOMEHTOM HWHEPLUU TBEPAOTO Tela OTHOCUTEIBHO
oCcH, Kak ero MokHOo Haltu? Kak onpenenurb MOMEHT WHEPIMU Tela

OTHOCHUTEJIBHO TPOU3BOJILHOM OCH BpalICHHUs?
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JlabopaTopHas pabdora  Ne4: Onpenesenue KO3 punuenrTa
MOBEPXHOCTHOI'0 HATHKECHUS KUAKOCTEI.

1. HazoBure 1enp paboThl U €€ OCHOBHBIE ATaIlbI.

2. OOBbsicHUTE BO3HUKHOBEHHE CHJI MOBEPXHOCTHOro HatskeHus. Kak
OHU HaIIpaBJICHbI?

3. Jaiite onpenenenue kodpduimenta moBepXHOCTHOTO HATsDKeHUSA. OT
4yero M Kak OH 3aBucuT? Kakue BemiecTBa Ha3bIBAIOTCS IOBEPXHOCTHO-
AKTUBHBIMU?

4, Yem OTIIMYAIOTCA CMAYMBAIOIIAS M HECMaduBaromas >kxuakoctu? Ot
4yero 3aBUCUT cMmauuBaHue? UTo Takoe KpaeBoil yrois (MOSICHUTE C MOMOIIbIO
pUCYyHKa)?

o. 3anumure dopmyny Jlammaca, mosichute ee. I[loscHute mOHSATHE
KPUBU3HBI IOBEPXHOCTH.

6. Yro Ttakoe kanmwwrip? YeMm oOTamMyaeTcs NOBEACHUE B KaMWLLAPE
CMayuBalolled M HeCcMauyuBaroumen Kkujakoctel? Kak HalTH BBICOTY YpOBHS
YKUJIKOCTU B Kanuyuisipe?

1. [louemy B pgaHHOW pabGoTe mpu omnpeneneHuu Kodpduimenta
MOBEPXHOCTHOTO HATSKEHUSI CUJTY IMMOBEPXHOCTHOI'O HATSHKEHUS MOYKHO 3aMEHUTH
BECOM Karu?

8. UYTto Takoe NOBEPXHOCTHAS SHEPTUA?

JladbopaTopHass padora NeS: Omnpeaesnenne kodpuUUMEHTA BA3ZKOCTH
KuaKocTu meroaom Crokca.

1.HazoBwute 11516 pabOThI U €€ OCHOBHBIE JTaIIbI.

2.1locTpoiiTe BEKTOpPHI CHJ, ACHUCTBYIOIIMX HA IIAPUK, MAJAOIIUN B
xuakoctu. Kak HaliTH paBHOAECHCTBYIONIYIO 3TUX crii? Kak mapuk ABUXKETCSA N0
nerctBueM ATux cui? llouemy B HEKOTOpBII MOMEHT JBHKEHHE IIapHKa
CTAHOBUTCS] PABHOMEPHBIM?

3.B uem coctout 3akon Ctokca?

4 Kakue sBJICHUS OTHOCATCS K sBIEGHUsIM TiepeHoca? Jlaiite oO1ryto

XapaKTEPUCTHUKY SBJIECHUN nepeHoca. UTo Takoe rpaiIueHT BEJIMYUHBI?
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5.00bscHUTE BHYTpEHHEE TPEHHME B Tazax M xuakocTsax. Kak Haiitu cumy
TPEHUS MEXKY CIOSAMM KUJIKOCTH WM raza?

6.B uyem ¢usnueckuii cmpicn kodpduuumenta Bszkoctu? OT yero OH
3aBUCUT?

7.ChopmynupyiiTe 3akoH Apxumena, IMOSICHUTE BbIpAXEHHE UL
BBITAJIKMBAIOIIEH CUIIBI.

JlaGopaTopHasi pabora Ne6: DiieKTpousMepuTeabHbIe MPUOOPDI.

1. HazoBute npubop u oxapakrepuzyiTe ero Ha3HaueHue.

2. Omnpenenure mpeaen U3MepeHus, IeHy ACNCHUS U YyBCTBUTEIBHOCTD
npuodopa.

3. K kakoil cucrteme OTHOCHUTCS NpUOOp, KAKOB NPHUHIMI JACUCTBUS
npudopa?

4, Omnpenenute BU pabouero Toka u pabouee MojaoxkeHue mpuoopa.

5. Omnpenenure Kiacc TOYHOCTH MPUOOPA.

6. Kakyro abCoONOTHYI0 MOTPENIHOCTh JOMyCKaeT mpudop mpu
U3MEPEHUSX ?

JlaGoparopnass pabdora Ne7: M3ydyeHue TeMIepaTypHOil 3aBMCHMMOCTH
CONPOTHUBJIEHNS MOJYNPOBOAHUKOB M METAJLJIOB.

1. Ha3oBure 1enb paboThl U €€ OCHOBHBIE 3TaIlbI.

2. JaiiTe oOlIyI0 XapaKTepUCTUKY MPOBOJIHUKOB U TOJYIPOBOJHUKOB,
NPUBEINUTE MPUMEPHI.

3. Pacckaxute O COOCTBEHHOH NPOBOAMMOCTH MOJYNPOBOJHUKOB,
CpPaBHUTE €€ C MPOBOJUMOCTHIO METAILIIOB. YTO TaKoe JBIPKU, KaK OHU BO3HUKAIOT
Y KaK JIBUKYTCS?

4. Kak 3aBucAT coOCTBEHHass MPOBOAMMOCT U  COINPOTUBIICHUE
MOJIYIPOBOJHUKOB OT Temreparypbl? OObsicHute, 3anumure Qopmyry. Kak
CBSI3aHBI MPOBOJIUMOCTD U COTIPOTHUBIICHUE?

5. Kak 3aBucAT coOCTBEHHass MPOBOAMMOCTL U  COINPOTUBIICHUE

METaJIJIOB OT TemnepaTypbl? OObICHUTE, 3aMUIIUTE GOPMYITY.
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6. Pacckaxxure 0 nmpuMeCcHOM NMPOBOAMMOCTH IOJIYIIPOBOJHUKOB, JAWTE
XApaKTEPUCTUKY BUJIaM IIPUMECHOM IIPOBOJUMOCTH.

7. Uro Takoe »JHepreTuyeckas 30Ha, Kakue ObIBaloT 30HBI? Yem
OTJINYAETCS 3alOJHEHHWE DHEPreTUYECKUX 30H y METAJUIOB, IOJYyIPOBOJIHHUKOB U
manexktpukoB? Chopmynupyitre npunnun [aymnu.

8. ['me npuMeHSIOTCS MOXYNPOBOAHHMKM? B dYemM [TOCTOMHCTBA U
HEJIO0CTaTKH MOJIYIPOBOIHUKOBBIX IPUOOPOB?

JlabopaTtopnas paGora Ne§: U3yueHune cBoiicTB (peppOMATrHETHKOB.

1. Ha3oBure 1enb paboThl U €€ OCHOBHBIE 3TaIlbI.

2. YeM MOKHO OOBSCHUTh MarHUTHBIE CBOMCTBA BelecTBa? Kak MoxkHO
HaWTH MAarHUTHBIM MOMEHT 3JIEKTpOoHa? UTO TakOe BEKTOP HAMarHW4MBaHUs?

3. 3anuIInTe CBA3b MEKIY MHAYKUMENH U HAPSHKEHHOCTBEO MarHUTHOTO

1moys. YTo moka3pIBa€T MarHMTHas IMPOHUIACMOCTDb BCH.IGCTB&?

4, HaszoBure BBl MarHeTUKOB, JAaUTE UM XapaKTEPUCTHUKY, IPUBEINUTE
IIPUMEPBI.
S. B uem 3akiouaercs siBieHue rucrepesuca? Hapucyiite u moscHute

NEeTII0 rucrepe3nca. UTto HaszbiBaeTcs OCTaTOYHOM uHAYyKuuen? KospuutuBHON
cuioil? UTo XxapakTepHO MJI COCTOSIHUS HACBIIIECHUS?

6. OOBbsicHUTE CBOWCTBA (PEPPOMArHETHKOB, MCIOJb3Ys MPEACTABICHHUE
0 noMeHax. Yro takoe Touka Kropu?

7. Kakue BemiecTBa Ha3bIBatOTCS aHTUdeppoMarHeTukamu? deppuramu?

8. Kakue peppomarHeTHku OTHOCAT K JKECTKHM, Kakue K Msarkum? [ e
OHU IPUMEHAIOTCA?

JladbopaTopnass padora Ne9: Ompenesnenue mokasartesisi NMpeJOMJIECHUS
JKMAKOCTH mnpu mnomomu pedpaxromerpa. OmnpeneneHne KOHUECHTPALMHU
CIIMPTOBOI0 PacTBOpPa peppakTOMETPUIECKHUM METOAOM.

1. Ha3oBure 1enb paboThl U €€ OCHOBHBIE 3TaIlbI.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T'€OMETPUUYCCKOW  OITHKHU.
Hapucyiite U mOsICHUTE XOX JIy4el IPU OTPAKECHUU U IPEIOMIICHUU OT IPAHULIBI

paszena qIByX Cpej.
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3. Yem ominuaercss aOCONIOTHBIM TOKa3aTeNlb MPEIOMIICHHS  OT
OTHOCUTEIHHOT0? B yem ux pu3nyeckuii CMbICH, KaK OHU CBSI3aHbI MEXKIY CO00i?

4, B uem 3akiroyaeTcs SBJIEHUE IIOJTHOTO BHYTPEHHETO OTPAKECHMS?
Kakue ycnoBus HeoOXo UMbl JUist HAOII0AeHUs TOTHOTro oTpaxkenus? Kakas cpena
HA3bIBAETCS ONTUYECKU 00Jiee MIIOTHOM?

S. [TosryunTe BeIpa)keHue AJIs MPEAEIBHOIO YIJa OJHOIO OTPAaKEHUS.

6. B dem 3akioudaercs sBieHuE aucrnepcuu ceta? Yem oTiauvaercs
HOpMaJlbHasA aucnepcus ot anomanbHou? [loscHuTe ¢ momolkto rpaduka.

7. Kakolii cBeT Ha3bIBAETCA MOHOXPOMATHYECKUM, a KAKOM CIIOKHBIM?
[TpuBeaute mnpumepsl. OOBsICHUTE pa3iiokKeHUE OeIoro cBeTa B CTEKISHHOU
pU3Me.

8. OOBbsICHUTE MPUHIIUI JEHCTBUS pedpakToMeTpa.

JlaGoparopuasi pabora Nel(: IIposepka 3akona Credana-boabumana.

1. Ha3oBure 1enp paboThl U €€ OCHOBHBIE 3TaIlbI.

2. Kakoe wu3nyueHune HaspiBaeTcsi TemioBsiM? Ilouemy TeruioBoe
U3JIyYEHUE MOYKHO Ha3BaTh PABHOBECHBIM?

3. UTto Ha3bIBa€TCSl YHEPreTHUYECKON CBETUMOCThIO? VcmyckaTtenbHoit
crnocoOHocThIO Tena? Kak oHu cBs3aHbl?

4, Yro Ha3bIBaeTCs MOTJIOLIATENBHON crocoOHOCThIO Tena? Kakue tena
Ha3bIBatOTCs abcomoTHO yepHbIMU? [IpuBennTe npumMepsl.

S. ChopmynupyiiTe ¥ 3anMIIATE OCHOBHBIE 3aKOHBI TEIJIOBOTO
uznyuyenus (Kupxroga, Credana-bonpiimana, Buna).

6. [Tosicaute ¢ mnomoulpl0 Trpaduka 3aBUCUMOCTH JIJIMHBI  BOJIHBI
U3JIyYEHUS OT TEMIIEPATYPhl U3TYyYAOUIErO TENA.

1. Ha ocHOBe Kakux TpEICTaBICHUNA MOXHO OOBSICHUTH 3aKOHBI
terioBoro wuznydeHusi? Chopmynupyiite kBaHTOByr0 rumotedy Ilmanka. Yto
TAaKO€ KBAHT M3JIy4CHHUS, KAK HAWTH JHEPruro KBaHTa? Yemy paBHaA IOCTOSIHHAsS
[Inanka? ITpuBenennas nocrosinHas [lnanka?

8. OOBbsiCHUTE YCTPOMCTBO M NPUHIMI padoThl nmupomeTpa. s dero

VCIIOJIB3YIOTCS TUPOMETPHI?
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Kpurepun ouenku 1adopaTopHoii padoThl IPU oNpeaeTeHUN TeKYIero
peiiTHHIa CTyACHTA

S OayIoB - €clM NP JOMYCKE M 3allUTE TEOPUHU MO J1adopaTopHOM padoTe
CTYJCHT IOKa3bIBAE€T IMPOYHBIE 3HAHMS OCHOBHBIX (DU3MUECKUX MOHATHH M HX
B3aMMOCBSI3€H, CYyIIHOCTH (U3MUECKUX SIBIICHUN, paccMaTpUBaeMbIX B paboTe, u
yMEHHE HX OOBSICHHUTH, 3HAHHE METOJOB H3MEPEHUM, HCIOJIb3YyEeMbIX B padoTe,
METOJUKU 00pabOTKU PE3yJIbTATOB U3MEPEHHS, MPABWI TEXHUKH OE30MaCHOCTH.
OTtBet oTnHMyaeTcsl TIyOUHOM, JIOTUYHOCTHIO M TIOCJIEA0BaTeIbHOCTRIO. [lokazaHo
XOopolee MOHMMaHuEe MPOo(ecCHOHANbHON 3HAYMMOCTH H3Y4YaeMbIX BOIIPOCOB.
[Ipy BBIOJIHEHUH HKCIIEPUMEHTAIBHOM YacTH paboThl U O(OPMIIEHHHM OTYeTa
CTYIEHT TOKa3blBaeT yMEHHE pPaboTaTh C U3MEPHUTEIbHBIMH MpUOOpaMH U
BJIa/ICHUE HaBbIKAMH MPECTABICHUS U MaTeMaTHUYECKOl 00pabOTKH pe3yibTaToB
U3MEpEHU, YMEHUE JeNlaTh BBIBOJBI MO pe3yibTaTtaM padboTbl. OTyeT 1o padote
oQopMIIeH aKKypaTHO, B COOTBETCTBUM C TpPEOOBAHUAMHU, CTPYKTYypHUPOBaH,
¢u3nyeckue BeJIWYMHBI IPEACTABIEHbI B cucTteMe enuHul «CI», BeIYUCIIEHUs HE
coziepKaT OIMOOK; MPABUIIBHO U MOJIHO C(hOPMYJIUPOBAH BBIBOJ IO padoTe.

3-4 Gamna - ecnu MpU JOMYCKE W 3alUTE TEOPUH IO JabopaTopHOil paboTe
CTYJIGHT IOKa3bIBAaET XOPOIIHUE 3HAHUS OCHOBHBIX (PU3WYECKHX MOHATUA U HX
B3aMMOCBSI3€H, CYITHOCTH (PU3NYECKUX SIBICHUI, pacCMaTpUBaeMbIX B padboTe, U
yMEHHE HX OOBSICHUTH, 3HAHHE METOJOB M3MEPEHUM, HCIOJIb3yeMbIX B padoTe,
METOIUKU O0OpabOTKU PE3yJIbTATOB U3MEPEHMS, MPABWI TEXHUKH OE30MACHOCTH.
OTBeT oOTIMYaeTcs TJIyOMHOH, JOTHYHOCTBIO M TOCIEIOBATEIbHOCTBIO, HO
JOMyCcKaeTcsl  ofHa-ABe  HeToyHocTH. [lokasaHo  xoporiee  MOHMMaHUE
npo(heCCHOHATBPHOW 3HAYMMOCTH HM3yYaeMbIX BOIPOcOB. [Ipu BhIMONTHEHUU
HKCIEPUMEHTAIBHON YacTU padboThl U O0QOPMIICHUHM OTYETa CTYJIEHT MOKa3bIBAET
yMeHue paboTaTh € U3MEPUTEITBHBIMU TpUOOpaMu U BJIaJCHHE HaBbIKAMU
NPEICTABICHUA U MaTeMaTUYeCKOil oOpabOTKM pe3ylbTaTOB U3MEPEHHH, YyMeHue
JIeNaTh BBIBOJBI MO pe3ysbraraM padoThl. OTueT 1o pabore oopMIIeH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBUHU C TPEOOBaHUSMHU, CTPYKTYypHUPOBaH, (HU3HUYECKHE

BCJIMYMHBI NMIPCACTABIICHBI B CUCTCMC CIMHUIL «CI/I», BBIYHCJICHUA HE COJACPIKAT
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OImMOO0K; MPABWIBHO M TOJHO CPOPMYITHPOBAH BBIBOA 0 pabdote. JlomyckaroTcs
He OoJjiee 2-X HeI0YEeTOB B O(DOPMIICHUH OTYETA.

1-2 Ganna - ecnu OpH 3alIUTe TEOPUU U JOMYyCKe K JlabopaTopHOU pabote
CTYJIGHT TIOKa3bIBAE€T HE CIUIIKOM TIJIyOOKHME 3HAHUS OCHOBHBIX (PU3UYECKHUX
MOHSATUHN U UX B3aUMOCBSI3eH, CYIIHOCTU (DU3NYECKUX SIBIICHUMN, pacCMaTpPUBAEMBbIX
B paboTe, IEMOHCTPUPYET, B LEJIOM, 3HAHUE METOJOB U3MEPEHUH, UCIIOIb3YyEMBIX
B paboTe, METOAuKH OOpabOTKH pe3yJbTaTOB H3MEPEHUS, MpaBUJI TEXHHUKHU
oesomacHoctu. IlokazaHo omnpezaeneHHOE TMOHMMaHHE TPO(ecCHOHATBHON
3HaYMMOCTH M3y4YaeMbIX BOMPOCOB. [Ipy BBHIMOTHEHNH SKCIIEPUMEHTAIBLHON YacTH
paboThl M OQOpPMJIIEHMM OTYeTa CTYJIEHT I[IOKa3blBae€T YMEHHE padoTaTh C
U3MEpPUTEIBHBIMU ~ TpuOOpaMHM W BJIAJACHUE  OCHOBHBIMH  HaBBIKAMU
MaTEMaTUYECKON 00pabOTKH Pe3yIbTaTOB U3MEPEHUN, YMEHUE JIeNaTh BHIBOBI 110
pesynbTatam pabotel. Otuer mo padbore opopmieH akKKypaTHO, B OCHOBHOM — B
COOTBETCTBHUH C TPEOOBAHUSMHU, PU3NUECKHUE BETUINHBI TIPEICTABIICHBI B CUCTEME
equanl] «CH», BBIUHCIEHUS HE COJEpXaT TPyObIX OIMMOOK; B OCHOBHOM,
IpaBUIbHO C(POPMYIIMPOBAH BBIBOJ 110 padoOTe.

Menee 1 Oamna - ecnu Opu 3alUTe TEOPUU M JOMyCKe K J1a0OpaTOpPHOM
paboTe CTYJEHT MOKa3bIBAECT HETTyOOKHE 3HAHUS OCHOBHBIX (PM3MUYECKUX MOHATHI
U WX B3aUMOCBSI3€H, CYIMIHOCTH (U3UYECKUX SIBICHHUH, pacCMaTPUBACMBIX B
pabote, OO OTCYTCTBHUE TaKMX 3HAHWH, JEMOHCTPHUPYET IUIOXO€ 3HAHUE WIIH
HE3HAHHE METOJ0B M3MEPEHUM, HCIONb3YEMBIX B padoTe, METOAMKUA 0O0pabOTKU
pe3yNbTaTOB HM3MEPEHHs, MpaBWJI TEXHUKH Oe3omacHocTH. Her mnoHMMaHus
npodeccHoHanbHON 3HAYUMOCTH HM3y4aeMbIX BONPOCOB. Y CTyJeHTa ciabo
chopMupoBaHbl WM HE CHOPMUPOBAHBI yMEHHUE pPabOTaTh C U3MEPUTEIbHBIMU
npubopaMu ¥ HaBBIKM MaTEMaTHYECKONW OOpabOTKH pE3yibTaTOB H3MEPEHUH,
yMEHUE JeNaTh BBIBOJIBI IO pe3yibTaTaM padboTel. OTuer no padbore odopmiieH 6e3
coOiirofieHus TpeOOBaHUN K HEMY, HE CIEJaH WIM CJeJIaH C ONIMOKaMH MepPeBOjl
eIVHHI] u3MepeHus: BenudynH B cuctemy «CU». Bwruucienus comepxar rpyObie
olmrOKH; He cPOpMYIMPOBAH BBIBOJ MO paboTe, MO0 OH HE COOTBETCTBYET LI€JIU

padoTHI.
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CocraBurenp O.B.IInotHukoOBa

2018

Bonpochbl, BLIHOCMMbIE HA CEMUHAPCKUE 3aHATHS
3ansTue 2.
Tema: OCHOBBI KHHEMATHKH MATEPUAIbHOI TOYKH (2 yaca).

Bormpocsl k cemunapy:

6. Marepuanbnas  Touka. Cucrema otcyeta. OTHOCUTETBLHOCTH
JIBYKEHUS.
7. CKOpOCTh MEXaHMYECKOro JIBH)KEHUs. BbluucieHue CKOpOCTH U

MEepEeMENICHUS TP PABHOMEPHOM MPSIMOJIMHETHOM JIBUKEHUM.

8. YckopeHue IBUKEHHS. BBIUMCIIEHNE CKOPOCTH U NEPEMELIEHHUS PU
PaBHOYCKOPEHHOM IIPSMOJIMHEWHOM JIBUKCHUU.

Q. Kpuonuueitnoe neumxkenune. HopmanpHOE, TAHT€HIIMATBHOE U MOJIHOE
YCKOpPEHUH.

10. JIBmxkeHHUE MO OKPYKHOCTH. YTIIOBask CKOPOCTh, YTIIOBOE YCKOPEHUE.

3aunsTue 3.

Tema: OCHOBBI KJIACCHYECKOUN TUHAMUKH.

Bomnpocs! k cemunapy:

1. ['panuLIBI MPUMEHUMOCTHU KJIACCUUYECKOU MEXAHUKHU.

2. 3akonsl HprooTrona. HuHepuuanbHas cuctema otcyera. [IpuHuumn
OTHOCUTENbHOCTH ['anunes.

3. 3akoH BceMUPHOro TAroteHus. Cuia TKECTH. YCKOpPEHHUE

cBOOOIHOIO ITaJIEHUS.

4. Cuna ynpyroctu. Jlepopmaruu, Buasl nedopmaruii. 3akon ['yka.
5. Cuna tpenus, koddduiueHT Tpenus. Buasl TpeHus.
3ansrTue 4.

Tema: Mexanuka TBepaAOro rejia. 3aKOHbI COXPaHEHUS B MEeXaHUKE.

Bormpocsl k cemunapy:
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4, Mowment Cuiibl 1 MOMEHT UHepIuu Tesia. OCHOBHOW 3aKOH JUHAMUKU
BpAILIATEILHOTO IBUKCHUSI.

S. Mexanunueckast paboTa 1 MOIIHOCTh. KOHCepBaTUBHBIE CUJIBI.

6. Mexannueckast 2Heprusi, e¢ Buabl. CBS3b dHEPTUU M pabOThI. 3aKOH

COXPAaHCHHUA MEXaHUYECKOU OHCPIUH.

4, Nmiynbe Tena. 3aKOH COXpaHEHHsI UMITYJIbCA.
o. MoMeHT umnyJibca. 3aKOH COXPAHEHHS] MOMEHTA UMITYJIbCA.
3aunsrTue 5.

Tema: Mexanuveckue Kojae0aHus U yIpyrue BOJHBI.

Bomnpock! k cemuHapy:

1. ['apmonnueckue konebanus. KunHemMartnueckue XapakTEpPUCTUKHU
K0J1€0aTeNbHOTO JBUKEHUS.

2. KBazuynpyrue cuibl. YpaBHEHHWE TapMOHHUYECKMX KOJeOaHWil B

g depeHInanbHON U HHTETpalibHOM (popmax. ["'apMOHHYECKU# OCHUIIIATOP.

3. MaremaTndeckuii U GU3NIECKUN MASTHUKH.

4, Yupyrue BoOiHBI, BUABI BOJIH. JUIMHA BOJIHBI. YpaBHEHHUE ILIOCKON
BOJIHBI.

5. 3BYKOBBIE BOJIHBL. YIJIbTpa3ByK U HHQpa3ByK. CKOPOCTh 3ByKa.

3ansaTue /.

Tema: MoJieKyJIIPHO-KMHETHYECKAS TEOPUA UI€AJTIbHOI0 rasa.
Bormpocsl k cemunapy:

1 Nneansnubiii raz. OcaoBHoe ypaBuenue MKT naeansHOro rasa.

2 CBs13b TEMITEPATYPHI U JaBJICHHS. 3aK0H JlaibTOHA.

3. YpaBHEHHE COCTOSHUS UICAUTHHOTO ra3a. ['a30Bbie TPOIECCHI.

4 Crernienu cBO0O1bI MOJIEKYJIbl. BHYTpeHHSI SHEPTHsI H1eaTbHOTO Ta3a.
5 JnmuHa cBoGOAHOTO TIpoOera MOJICKYJIbI.

3ansTue 8.

Tema: CBoOMCTBA )KUIKOCTEH U TBEPABIX TeJl.

Bormpocsl k cemunapy:
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1. [ToBepxHOCTHOE  HaATsHKEHHWE B OKHAKOCTX.  Koaddurument
MTOBEPXHOCTHOTO HATSKEHMUS.

2. [IoBepxHOCTHAs SHEPIUsl.

3. ®opmyna Jlannaca. KanniuigpHbie sSBICHUS.

4. CrpoeHue KpUCTAUIMUECKMX U aMOpHBIX Ted. DuU3ndyeckue THUIIbI
KPUCTANIMYECKOW pEmeTKH. MOHOKpUCTAUIBI M MOJUKpUCTAILIBL. JKuuakue
KPUCTAJLIIBI.

5. TennoemkocTh kpucTaainoB. 3akoH Jltosonra u IItu.

Kpurepuu oneHkn padoTbl HA CEMHUHAPCKOM 3aHATHH NIPH OIpe/ieIeHUN
TeKyLlero peTHHIa CTy/JAeHTa

3 Oamma - ecid YCTHBIH OTBET OTJIMYAETCS TIyOMHOH, JIOTUYHOCTHIO H
IIOCJICIOBATEIIBHOCTBIO, OINOPOM HA paHee U3y4YeHHbIM Marepuain. llokaszano
Xopolliee MOHUMaHue MPo(hecCUOHATBFHON 3HAYMMOCTH U3Y4YaeMBbIX BOIIPOCOB, MPU
OTBETE€ HCHOJB3yeTCs JOMOJHUTENbHas Juteparypa. CryaeHT CcBOOOAHO
CIIpaBIII€TCS C 3aJja4aMu, BOIIPOCAMHU U APYTUMHU BUJAMU NPUMEHEHUS 3HAHUM, HE
3aTpyIHSIETCS] € OTBETOM MNpU  BUJOU3MEHEHMM  33JaHUi, MPaBHIBHO
000CHOBBIBAET peIICHUE 3a/1a4. Beruucienus He coaepxaT omuOoK, hu3ndecKkue
BEJIMYMHBI TpPEACTaBIEHbl B cucrteme enuHul «CW», npaBUIBHO W TOJIHO
IPEACTaBIEH TNOJYy4YEeHHbIA pe3yiapTar. CTyleHT BIaJACeT pPa3HOCTOPOHHUMU
HaBbIKAMH W TIpUE€MaMH pabOThI, B TIOJIHOW MEpEe JEMOHCTPUPYET 3HAHMS, YMEHUS
Y HaBBIKU MO TUCIUIUIMHE C YY€TOM HEOOXOAUMBIX KOMIETEHIIUM.

2 Oamna - eclid YCTHBIH OTBET OTJIMYAETCS TIIyOMHOH, JIOTUYHOCTHIO H
MIOCJIEI0OBATENBHOCTRIO, OMOPOM HAa paHee W3Y4YEHHbIM Marepual. B 1mernom
NIOKa3aHO MMOHUMaHUE MPOQPECCHOHATBHON 3HAYMMOCTH HM3Yy4aeMbIX BOIPOCOB,
P OTBETE HUCMOJIb3YETCS NOMOJHUTENbHAsA nuTeparypa. CTyJeHT CIpaBiisieTcs ¢
3a/1a4aMu, BOIPOCAMHU U JIPYTMMH BUAAMU IPUMEHEHHS 3HAHWM, HE TepsAETCs MpHU
BUJOU3MEHEHUN  3aJjaHHif, TPaBWJIbHO OOOCHOBBIBAE€T  peIICHHE  3ajad.
Boruucnennss He comepkar rpyObiXx OommOOK, (U3UYECKHME  BEITUYHHBI
npencrasiieHbl B cucreme eauHul] «CH», mMpaBWIBHO M TMOJHO NPEICTaBIEH

NOJYYeHHbIH pe3ynbrar. CTyAeHT BIaJeeT pPa3HOCTOPOHHUMH HaBBIKAMU U
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npueMamMu paboThl, IEMOHCTPUPYET 3HAHUS, YMEHUS ¥ HABBIKH IO JUCIUILUINHE C
y4eTOM HeOOXOIUMBIX KOMIICTCHIIHA.

Honyckarotcs He Oosee 1 ommOKu npu pelieHuu 3aaadu, 1100 He o6olee 2-x
HEJI0YETOB MPU YCTHOM OTBETE.

1 Gamn - ecnmu TpH YCTHOM OTBETE CTYACHT IIOKa3bIBa€T HE CIHIIKOM
IyOOKHE 3HAHWS OCHOBHBIX (DMU3UYECKUX TIOHITHI M UX B3aMMOCBSI3EH, CYIITHOCTH
busznueckux  SBJICHHWM, HET TIyOOKOTO TIOHMMaHUs TpodeccHoHambHON
3HAYMMOCTH U3Y4aeMbIX BOIIPOCOB, ITPU OTBETE HE MCIOJIB3YETCS TOMOJIHUTEIbHAS
muteparypa. CTyIeHT CHpaBlIeTCs ¢ 3aJadaMu, BOIPOCAMHU W JIPYTUMHU BUIAMU
NPUMEHEHHUs 3HAHWA B 3HAKOMOH CHUTyallid, HO TEpSETCS MPH BUIAOW3MEHECHUU
3aJlaHiid, HE MOXET JI0 KOHIIa OOOCHOBAaTh pEIICHHWE 3ajad. BbelUmcieHus He
cojJepkar TPyObIX OMMUOOK, (PM3UYCCKHE BEIWYMHBI MPEJICTABICHBI B CHUCTEME
enuaul;, «CH». CTymeHT BiameeT OmpeAcieHHbIMH HaBBIKAMU W TMPUEMaMH
paboThI, IEMOHCTPUPYET OTACIbHBIE YMECHUS W HABBIKU MO JAUCIUIUIMHE C YIECTOM
HEOOXOIMMBIX KOMIIETEHITUH.

JonyckaroTcs He 6osiee 2-X OMOOK MPHU PElIeHUH 3a7a4H, JIMOO MPU YCTHOM
OTBETE.

Menee | Gaia - eciu IpU YCTHOM OTBETE CTYJCHT MOKa3bIBAE€T HETITYyOOKHE
3HaHWSI OCHOBHBIX (PH3WYECKUX TIOHSITHH W WX B3aWMOCBS3CH, CYIIHOCTH
bus3nueckux SIBICHWM, MO0 OTCYTCTBHME TaKUX 3HAHWH, HET MOHUMAHMUSI
poeCcCHOHATBLHON 3HAYMMOCTH M3y4aeMbIX BOMPOCOB. CTYJIEHT IEMOHCTPUPYET
IJI0XO0€ 3HAHWE WM He3HAHUE METOJ/IOB PEIICHUS 3aa49, He MOXET PEIIUTh 3a7aqy
Jake B 3HAKOMOW cuTyanuu. [Ipu pemieHnu 3amaduuM HE CIENaH WIM CAENaH C
OImMMOKaMH TEPEBOJ] CAUHUII U3MEPCHHS BeMUrH B cucteMy «CHy». Brraucienus

cojiepkart rpyOble OMMOKY; HET aHAJIM3a PE3yJIbTara.

CocraBurenp O.B.IlnoTankoBa

2018

TecThl 1JIs1 pyOeKHOTO KOHTPOJIsI/3a4UeTa 1o AMCHUIInHe «Pu3nuKa»
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Tect Nel, Moayim 1-2. ®UZNYECKHUE OCHOBbI MEXAHUWKMN.
MEXAHUYECKHUE KOJIEBAHUSA 1 BOJIHBI.

1. Vkaoswcume ¢popmynuposxy eémopozo saxona Heromona:

1). Besikoe Bo3zeiicTBUE HA TEO COOOIIAET Telly YCKOPEHHE WM BBI3BIBAET
nedopMaruio.

2). I3MeHeHue uMIyJibca Teaa paBHO UMITYJIbCY JEUCTBYIOIIEH CUJIBL.

3). KonnuecTBo IBM>KEHUS TEa PABHO UMITYJIbCY ACHCTBYIOIIECH CUIIBL.

4). Bcskoe Teno COXpaHAET COCTOSTHUE TIOKOS WM PaBHOMEPHOTO
IPSIMOJIMHEWHOTO JIBUYKEHUS, €CJIM Ha HETO HE IEHCTBYIOT CUJIBL.

2. Kakue cucmembl omcuema HA3b18a10MCsL UHEPYUATbHBIMU?

1). KoTopble 1BMXKYTCS paBHOMEPHO U IPSIMOJIMHEWHO.

2). B KOTOpBIX Ha TEJIO HE IEUCTBYIOT HUKAKUE CUJIBI.

3). B KOTOpPBIX TENO ABMXKETCS PABHOMEPHO U MPSIMOJIMHEWHO WITU MTOKOUTCH,
€CJIM Ha HEro He JEHCTBYIOT APyrHe Teja.

4). B KOTOPBIX AEHUCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIBI.

3. UYmo nasvieaemcs umnyniocom mena?

1). OT0 npousBeaeHNE MACChI T€Ia HAa €r0 YCKOPEHHUE.

2). DTO mpou3BEEHUE MACChI TeJla Ha PainyC BpAIllCHHUS.

3). D10 npou3BeeHNE MACChI T€la Ha €r0 CKOPOCTb.

4). 310 npour3BeICHUE CUIIbI, ICUCTBYIOIIEH HA TEJIO, Ha IEpEMEIIICHUE Tela.

4. B kakom ciyuae MOA*CHO npumensims 3akousl Hvtomona?

1). Anst makpoTen U JIBUXKEHUM CO CKOPOCTSIMU, CPABHUMBIMH CO CKOPOCTBIO

CBCTa.

2). Ins MUKpOYaCTHI] ¥ IBUKEHUN CO CKOPOCTAMH L << C.

3). nsa MuKpodacTHl] ¥ JBHKEHUH CO CKOpPOCTSIMH, CPaBHUMBIMU CO
CKOPOCTBIO CBETA.

4). JIs1st MakpoTeN U ABMXKEHUN CO CKOPOCTSAMH U << C.

5. Kakasa u3 npugedennvix opmyn, AGNAEMCA  MAMEMAMUYECKUM

6blpAINCEHUEM 3AKOHA BCGMMPHOZO msieomenus?
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1). F:—mén; 2). F:G—mén;
r r

5). £= MM, 8 Fogmm

6. Pabomy nocmosiHHOU CUlbl MONCHO 8bIMUCIUMb KAK

1)... mpou3BeeHNE CUIIbI HA IEPEMEIIECHUE.

2)... TpoOW3BEJCHHWE CHUJIBI Ha TMEpeMeIlleHne W Ha CHHYC yria MEXIy
HAIPABJICHUSMU CUJIBI U TIEPEMEIIICHHUSI

3)... Mpou3BeleHHE CUJIbI Ha MEpPEeMEIIEHWE M Ha KOCHUHYC YIjla MEXIy
HaIPaBJICHUSAMU CUJIBI U TIEPEMECIIICHHUSI.

4)... Ipou3BEACHUE CUJIBI HA CKOPOCTh U HA KOCUHYC YIJIa MEXIAY HUMHU.

7. Koncepsamugnvimu Ha3ul8aomces culvl,

1)... KOTOpBIE AEHCTBYIOT B U30JMPOBAHHON CUCTEME.

2)... KOTOpBIE 3aBUCAT OT CIoco0a nmepeMeIeHus U3 OJJHOM MOJ0KEeHUs Tela B
TpyToe.

3)... KOTOpBIE 3aBUCAT TOJHKO OT HAYAJIILHOTO M KOHEYHOTO IMOJIOKEHUH Tema
U HE 3aBUCAT OT crioco0a nepexoja u3 OJTHOTO MOJIOKEHUS B APYToe.

4)... paboTa KOTOpPBIX 3aBUCUT TOJIBKO OT HAuYaJbHOTO W KOHEYHOTO
MIOJIOKEHUH TeJla U HE 3aBUCHUT OT IYyTH TAKOTO Mepexo/ia.

8. Vkaowcume, onsa kakux 6u0o8 sHepeuu cnpaseonusvl  credyiuue
BbIPANHCEHUST

a) E = kx’l2, 6).E=Iw*2, 8) E=mv*/2,T) E=mgh

1). a) KHHETUYECKask YHEPTHS BpalIaTEIIbHOTO IBHKCHHUSI,

0) moTeHIMAIbHAS YPHEPTUS yIIPYTron AedhopMaIiny;

B) KMHETUYECKAs DHEPTUs OCTYIATEILHOTO ABUKCHUS;

T') MOTEHITMATbHAS YHEPTUS B OJHOPOITHOM TT0JI€ CHJITBI TSIKECTH.

2). a) MOTEHIMaIbHAs SHEPTUs yIpyrou aedopmaiuu;

0) KUHETHYeCKasl YHEPTHs BpalIaTeIIbHOTO JIBHKCHHUSI,

B) KMHETUYECKAs DHEPTHUS TOCTYIATEIbHOTO JIBUKCHHUS;

F) MMOTCHIOMAJIbHAA SHCPIHUA B OAHOPOJIHOM IT10JIC CUJIBbI TAKCCTH.
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3). a) MOTEHUMaIbHAs SHEPTUs yHpyrou aedopmarmu;

0) noTeHLMaNbHAsl SHEPTUs BPAILlATEIbHOTO ABM)KEHUS;

B) KMHETUYECKAs SHEPTUs OCTYATEIbHOTO ABUKEHUS;

I') IOTEHUMAIbHAs YHEPTUS B OAHOPOIHOM I10JIE CUJIBI TSKECTH.

4) a) KUHETUYecKasi Heprus ynpyroi aegopmarnuy;

0) moTeHIMaIbHAs SHEPTUs BPAIIATEIbHOIO JBUKEHUS;

B) KNHETHYECKAsl SHEPIUs OCTYIATEIbHOTO ABUKECHUS;

I') IOTEHUMAIbHAs YHEPTUs B OAHOPOJIHOM IOJIE CUJIBI TAXKECTH.

9. Vkaotcume npasunvnyto popmyauposky 3aKoHa coXpaneHus MexaHuieckoll
SHepeUU:

1). MexaHnuueckass HHEprus H30JUPOBAHHON CHUCTEMBI TMpU JCHCTBUU
KOHCEPBATUBHBIX CUJI HE U3MEHACTCA.

2). DHeprus He WHCUYe3aeT U HE BO3HMKAeT W3 HHUYEro, OHA TOJbKO
IIPEBpALIACTCA U3 OJHOTO BUA B IPYTOM.

3). IloniHasg MexaHWYecKas 3HEPTHsl M30JIMPOBAHHON CHCTEMBI, HA KOTOPYIO
JNENUCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIbI, OCTAE€TCSI IOCTOSIHHOM.

4). TlonHass MexaHWYecCKass 3HEPTrHsi MPOU3BOJIBHOM CHUCTEMBI, B KOTOpPOU
JENCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIBI, OCTAETCS IIOCTOSTHHOM.

10. Ymo mnaswieaemca momeHmom uHepyuu mena OMHOCUMENbHO OCU
spauwjenus?

1). MoMeHT MHEepUMHU TeJjla YHUCIECHHO PaBeH MPOU3BEIECHUI0O MACChl Tela Ha
KBaJpaT €ro PacCTOSHUS 10 OCH BPALCHHUS.

2). MoMeHT uHepUMM Tejla — 3TO BEJIWYMHA, YHUCICHHO pPaBHAs CyMMe
IIPOU3BENCHUI MACC BCEX MAaTEPUATIbHBIX TOUEK TEJIa Ha KBAJAPaThl UX PACCTOSIHUN
J10 OCH BpPAILICHUS.

3). MomeHT uHepuMM Tejla — 3TO BEJIWYMHA, YHUCICHHO paBHAas CyMMe
IIPOU3BEACHUI MAcC BCEX TOUYEK TEJIA HA UX PACCTOSHMS OT OCH BPAILICHUS.

4). MOMEHT UHEPIMU TeNa — 3TO ME€pa UHEPTHOCTH TeJa.

11. Vkaowcume npasunvuyro ghopmynuposxy meopemsi [llmetinepa.
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1). MoMEHT UHEpIMU Tejla OTHOCUTENIHHO MPOU3BOJIBHOW OCH PaBEH CyMMeE
MOMEHTA WHEPLHH TE€Ja OTHOCHUTEIIBHO OCH, MPOXOMSIIEH Yepe3 LEHTP MHEpPUUU
TeJa, NEPIEHANKYJIPHO JAHHOM OCH, Y IPOMU3BEACHUS MACCHI TeJla Ha KBaapar
PACCTOSHUS MEXIY OCSAMMU.

2). MOMEHT MHEpLMH Tejla OTHOCUTEIBHO MPOU3BOJIBHONW OCHU PaBEH CyMMe
MOMEHTA MHEPLUHMHM OTHOCUTEIBHO OCH, ITPOXOIAIIEH Yepe3 LEHTP MHEPLUH Tella
IIapajuIeIbHO TaHHOW OCH, U IPOM3BEICHHUs MAcCChl Te€jla Ha PACCTOSHUE MEXKIY
OCSIMH.

3). MoMeHT UHEPLIMH TeJla OTHOCUTEIBHO MPOU3BOJIBLHON OCH PAaBEH MOMEHTY
VMHEPLUU Tela OTHOCUTEIBHO LIEHTPAJIIBHOW OCU M MPOU3BEIICHHS MACChI TEjla Ha
KBaJpaT pacCTOSHUSA MEKY OCSIMHU.

4). MOMEHT UHEPLIMH TeJIa OTHOCUTEIBHO IIPOU3BOJIBHOM OCH paBEH MOMEHTY
WHEPLUUU TeJIa OTHOCHUTENIIBHO OCH, MPOXOASIIEH dYepe3 LIEHTP HHEpPUUU Tela
IapajuIesIbHO JAHHOM OCH, W IPOU3BEICHMS MACCHI T€la Ha KBAaApPaT PACCTOSHUSA
MEXIY OCSIMHU.

12.  Vkaoswcume npasunvHylo 3anucb OCHOBHO20  3AKOHA  OUHAMUKU

epawiamenlbHoco O08UIICEHUSL.

D.1= m%. 2). M=FL.
at

3). M=/0w. 4. M= 192
dr

13. Ymo nazvieaemcs momeHmom umnyavca mena?

1). OTo BennuMHa, paBHas MPOU3BEICHUIO MACChl T€a HA €r0 CKOPOCTb.

2). DTO BeIWYMHA, YUCJIEHHO paBHAas MPOU3BEACHUIO HMITYJbCa Tejla Ha
KBaJIpaT pajinyca BpalleHHUs.

3). DTO BenMYMHA, YHCICHHO paBHAs MPOU3BEICHUIO MACCHI Tella Ha YTIIOBYIO
CKOPOCTb.

4). DTO BeNMYMHA, paBHas BEKTOPHOMY IMPOM3BEJICHUIO MMITyJIbca Tejla Ha

paauyc-BEKTOpP.
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14. Kakoe evlpadicenue Hazvigarom @Gazou 2apMOHUYECKUX KoleOanHul,

3a0annblx ypasuenuem x =A sin(wt+a)?

1). o, 2). sin(wt+a),

3). wt+a, 4). wt.

15. Mamepuanvnas mouka cosepuiaem 2apMOHUYECKUe He3amyxaoujue
konebanus. Kakue 3nauenus npunHumarom ckopocms U YCKOpeHue, Ko2oa ee
cmeujeHue MaKCUMAanbHO U NOJAOHCUMENbHO?

1). CkopocTh MaKCUMalbHa U MOJOXKUTENbHA, YCKOpeHue paBHO 0.

2). CkopoCTh MakCUMaJIbHa M OTpULIATENIbHA, YCKOpeHHe paBHO 0.

3). Cxopocth paBHa 0, yCKOpeHHE MAaKCUMAJILHO U TIOJIOKUTEIIBHO.

4). CxkopocTth paBHa 0, yCKOpEHHUE MaKCUMAJIbHO U OTPUIIATEBHO.

16. Kakue 3HaueHus umeom cMmewjeHue U CKOPOCMb MOUYKU NpU

2APMOHUYECKUX KONeOaHUsX, 3A0aHHbIX YpasHeHuem X=Asinwot 6 MomeHm

eépemenu t=0?

1). Cmerenue paBHO A, CKOpocTh paBHa 0.

2). Cmemenue pasHo 0, CKOPOCTb paBHa - Awy.
3). Cmerienue paBHO A, CKOpPOCTh paBHA Awy.
4). Cmemenue paBHo 0, CKOpPOCTh paBHA Ay,

17. Kaxue napamempwi, 6xooswue 6 YpasHeHue 3amyxaroumux KoieOauuil
x = A e cos(at + @, \usmensmes, ecau ymenvuums Ko3gpuyuenm sanyxanusn?

3). S. 4). wup.

18. Cmewenue mamepuanvHou MmouKU Npu YCMAHOBUBUIUXCS BbIHYIHCOCHHBIX
Konebanusax pasno x=A sin(wt+@). Kaxue napamempul, 6xoosawue 8 ypasheHue,
UBMEHAMCSL NPU UBMEHEHUU YACTNOMbl 8bIHYHCOatouell Cuivl?

1). Auo. 2).0 1 O. 3).A ou . 4).Au o.

19. Kakue cunvi Hazvliearomes keasuynpyeumu?

1). Cuiibl yIpyrocTH.

2). Cuiibl 11000 TPUPOBI, TOAUMHAIOIIMECS 2 3aKkoHY HbroToHa.
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3). Bce cuibl, KpoMe ynpyrux.

4). Cuiibl 110001 TPUPOIBI, TOAYMHAIOIIMECS 3aKOHY ['yKa.

20. Om uezo 3asucum nepuoo He3amyxaroujux Koieoanui MamemamuiecKko2o
Masamuura?

1). Ot ero Macchl ¥ JUIMHBI MasITHUKA.

2). OT CUJIBI TSKECTH.

3). OT yckopeHusi CBOOOTHOTO TaJICHUS.

4). OT AJIMHBI MasiTHUKA U YCKOPEHUSI CBOOOIHOTO NaJACHHUS.

21. Ymo nasvieaemcs uzuueckum MasmuuKom?

1). TBepmoe Tteno, cnocoOHOE coBepuIaTh KoJeOaHHs BOKPYT ILIEHTpa
TSKECTH.

2). JIroboe TBEepI0€ TEI0, COBEPIIAIOIIECE TAPMOHUUECKHIE KOJICOaHUSI BOKPYT
HEMOJIBM)KHOU OCH BpPAILICHUS.

3). JroGoe TBepaoe TENO, CIOCOOHOE COBEpLIATh KOJIEOAHUS BOKPYT
HETMOJABUKHOW OCH, HE TPOXOASAIIECH YepEe3 €ro HEHTP NHEPIIHUH.

4). JTroboe TBepi0€ Te0, MOJBEIICHHOE HA HUTH.

22. Ymo nazvieaemcs npusedeHHoU ONUHOU PU3UYeCcK020 MAIMHUKA?

1). PaccTositHue OoT TOUKM TOJIBECa JI0 [IEHTPAa MHEPIUU MasiTHUKA.

2). PaccTosinue OT 1IeHTpa HHEPLIUU JI0 LIEHTPA KauaHUsl MasTHHKA.

3). JnuHa Takoro MaTeMaTUYECKOrO MAasTHHKA, aMIUIUTyJa KoJjieOaHui
KOTOPOTr0 paBHA aMILIUTY/IE JAHHOTO (PU3MUECKOTO MasITHUKA.

4). InmHa Takoro MaTreMaTH4ecKoro MasiTHUKa, IEPHOJ] KOJEOaHUI KOTOPOTo
paBeH Mepuoay AAaHHOTO (PU3NYECKOr0 MAaITHHUKA.

23.Yemy pasen nepuoo konrebanuil puzuiuecko2o MasmHuka?

! J
1).T=2n |—. 2).T=2n |——
gm mg/
J 14
3).T=2n,—. 4).T=2n_|—.
m/ g

24.Ymo nazwvieaemces OTUHOU GOJIHBL?
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1). PaccrostHue, KOTOpO€ BOJHA MPOXOJUT 3a BpPEMs, PABHOE MEPUOIY
KOJIeOaHU.

2). PaccTosinue, mpoiiiecHHOE BOJTHOM 3a €IMHUILY BPEMEHHU.

3). PaccTostnue Mex 1y AByMs IIyYHOCTSIMH.

4). PaccTossHuE MEXIy TOYKaMH, KOJICOJTIOUUMUCA C OJUHAKOBBIMU
aMIUTATYJaMHU.

25. Ymo makoe 8011H06as n08epxHoCcmyv?

1). COBOKYITHOCTb TOYEK, KOJICOTIOMIUXCS B OJITUHAKOBBIX (hazax.

2). COBOKYITHOCTb TOUYEK, KOJIECOIIOMIMNXCS C OAMHAKOBOM 4aCTOTOM.

3). CoBOKYITHOCTb TOUYEK, KOJEOIIOMMXCS ¢ TOCTOSHHON Pa3HOCThIO (as.

4). COBOKYITHOCTb TOYEK, KOJICOTIOMIUXCS C OJJUHAKOBOM aMILITUTY AOM.

26. Kakue 801Hbl HA3b16AIOMCS KO2EPEHMHBIMU?

1). Unyiuye B 0IHOM HaIpaBiICHUU U UMEIOIIUE OJIMHAKOBYIO YaCTOTY.

2). Umeroline 0JMHAKOBYIO YACTOTY U aMIUTUTYY.

3). Umetotmue oAMHAKOBYIO YacTOTy U ¢a3y.

4). Umeromiye oAMHAKOBYIO YaCTOTY M MOCTOSIHHYIO Pa3HOCTh (a3.

27. Kaxk 3anucvieaemcs ypasnenue cmosyeti 60Hb1?

1).y = 2a cos 2ntv cos ot.

2).y = 2a cos 2nx/A cos ot.

3).y = 2a cos 2nx/v cos ot.

4).y = 2a c0s 21Ax cos ot.

28.Yemy pasna ckopocmb 38yKa 8 8o30yxe?

1).330 m/c; 2).150 m/c; 3).1500 m/c; 4).3300 m/c.
29. Kaxkoti ouanazon coomeemcmeyem uacmomam 38YKo8blX KoieOaHuii?
1). Ot 16 mo 20000l 2). Ot 20 mo 20001 1.

3). Ot 20 no 200Im. 4). Ot 2000 10 200001 1.

Teecr Ne2. Mopyas 3. MOJIEKYJIAPHASA ®U3UKA WU
TEPMOJNHAMUKA

1. Hoeanvubim nazvieaemcs 2as, y0061emeopAIOWUL C1e0YIOUUM YCI0BUSM:
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1). HaxoauTcst mpy HU3KOW TeMIIepaType U BBICOKOM JIaBJIEHUH.

2). BzaumopeiicTBueM MOJIEKYJT TAKOT'O ra3a MOKHO MPEeHeOpeyb.

3). Mosnekysibl MOXHO CUMTaTh MaTepUajbHbIMU TOYKAMH, CTOJKHOBEHHS
MOJIEKYJI SIBJISIIOTCA a0COJIIOTHO YHPYTHMH, B3aWMOJAECUCTBUEM MOJIEKYJ HEb3s
npeHeopeyb.

4). Monexkynbl MOKHO CUYMTATh MaTepUaibHbIMU TOYKAMH, B3aUMOJICHCTBUE
MOJIEKYJI TMPAKTHYECKH OTCYTCTBYET, CTOJIKHOBEHHS MOJIEKYJl HOCAT YIPYTui
Xapaxrep.

2. Kax cgopmynuposamev ocnosnoe ypagneHue MoaeKyiaApHO-KUHEMUYeCKoll
meopuu udeaibHo20 2asa?

1). JlaBienue maeanbHOro raza paBHO 2/3 cpenHeld KMHETUYECKOW AHEpruu
€ro YacCTHII.

2). JlaBieHue uJeaIbHOTO ra3a paBHO 2/3 cpelHeld KMHETHUYECKOW HHEpruu
€ro MOJIEKYJI, 3aKJIFOYEHHBIX B €IMHUIIE 00BEMA.

3). JlaBnenue uaeanbHOTO raza paBHO 3/2 cpeaHel KWHETUYECKOW DHEPruu
€ro MOJIEKYJI

4). IlpousBenenue NaBieHUs OJHOTO MOJIA WJCAIbHOTO Ta3a Ha €ro o0beM
pPaBHO TMPOU3BEICHUIO Aa0CONIOTHOM TeMIeparypsl rasa Ha YHHBEPCAIbHYIO
ra30BYIO IIOCTOSIHHYIO.

3. Kak sviuuciums cpedrio Kkeaopamuuryro CKOPOCmMb MOAEKVI UOedlbHO20

eaza?

1).V= /E,Z).V: ,Sk_T’3)_V: 3k_T’4)_V: ,E
m m V H m

4. Kax nasvieaiomcs 2azosvie npoyeccol, npomexkaowue a)npu nocmosHHOM
oasneruu, 06) npu NOCMOSHHOL memnepamype, 8) npu NOCMOSIHHOM 00beme?

1). a) — uzoTepmuyeckuii, 6) — u300apuUYECKUii,  B) — H30XOPUUECKUH.

2). a) — u3obapuueckuii, 0)— annabaTUYECKUN, B)— U30XOPHUUECKHIA.

3). a) — u300apuvecKkuif, 0)— U30TEPMUUCCKUN, B) — U30XOPUUECKHUH.

4). a) — M30XOpUUYECKHHA, O)— M30TEPMHUUCCKUH, B) — H300apUUCCKUN.

5. Kakoe npasunvhblii 610 ypagueHus aouabamuiecko2o npoyecca?
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1). TV7 =const. 2). Tv? ~L=const.
3). Pv?” ~L=const. 4). Tv? 1 =const.

6. Kax ¢hopmynupyemcs nepgoe Hauano mepmoouHamuru?

1). Komn4aecTBO TEMIOTHI, COOOIIIEHHOE CUCTEME, PACXOAYETCS HAa N3MEHEHUE
BHYTpEHHEHl SHEPIUM CUCTEMbl U Ha COBEpIIEHHE CHUCTEeMOM paboThl Hax
BHEILTHUMH TE€JIaMHU.

2). Konu4ecTBO TEIUIOTHI, MOJIYYEHHOE CUCTEMOM, UIET HA YBEIWYEHUE €€
BHYTPEHHEW 3HEpruu U pabdoTy MPOTHUB BHEIIHErO JaBJICHUS MPHU PACIIUPEHUU U
CKaTUHU CHUCTEMBI.

3). Ilpu Bcex ¢u3nyeckux mporeccax Heprusi He BO3HUKAET U HE UCYE3aeT, a
JIMIIb MPEBPALIAETCS B PABHBIX KOJIMYECTBAX U3 OJJHOTO BUJA B APYTOM.

4). Cuctema MOXKET COBEpPITUTH PabOTy, KOTJIa K CHCTEME TIOJIBOUTCS UITH OT
HEE OTBOAUTCS HEKOTOPOE KOJINYECTBO TEIUIOTHI.

7. Ymo nazvieaemcsi y0enbHoU menioemKoCmsio eujecmea?

1). OTo Benu4MHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUTsl HArpeBaHUs €IMHULIBI O0beMa BEIIECTBA HA OJIMH KEJIbBUH.

2). DTO BeNWYMHA, YUCICHHO paBHAs KOJUYECTBY TEILIOTHI, HEOOXOAUMOMY
JUISl HATPEBAHUs BEIIECTBA HA OJUH KEJIbBUH.

3). OTO BenMYMHA, YHCIEHHO paBHAas KOJIMYECTBY TEIUIOThI, HEOOXOAUMOMY
JUIsl HArpEBaHUs €IMHULIBI MacChl BEIIECTBA HA OJNH KEJIbBUH.

4). OT0 BeNMMYMHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUISl HArpEBaHUs OJHOTO MOJISl BELIECTBA HA OJIMH KEJIbBUH.

8. Ha wumo pacxodyemca coodwaemas cucmeme menioma npu
usomepmuieckom npoyecce?

1). Ha u3aMeHeHre BHyTPEHHENW SHEPTUH CUCTEMBI.

2). Ha coBepiienue cuctemMoi paboThl HaJl BHEITHUMU TEJIaMHu.

3). Ha wu3MmeHeHnwe BHYTpPEHHEH DSHEPrMM CHUCTEMbl W COBEpLICHUE
MEXaHUYeCKOW pabOoThI.

4). Ha narpeBaHue CUCTEMBI.

9. Om ueeo 3asucum seruquna MOJZ}ZpHOZZ menioemMKocmu 2azo8?
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1). OT BHEUIHUX YCIOBHIA.

2). Ot cnioco0a HarpeBaHus U OT MPUPOJIBI raza.

3). Ot Temnepartyphl rasa.

4). Ot Buja ra3a u ero oobema.

10. Kax cesa3zanbl monaphvie menioemMKoCmu npu NOCMOSHHOM OA8leHuu U
npU NOCMOSIHHOM 00beme?

1). C,(+R=C,, 2).C,=C,+R 3).C,+Cy=R 4). C,/C\=R.

11. Ymo na3zvieaemcs yoenvHot meniomoiu napooopazoeanus?

1). KonugecTBo TEmaoThl, HEOOXOIUMOE IS IPEBPAIICHHS KUIKOCTH B Tap
IpY HEM3MEHHOM TemIeparype.

2). KonmuecTBO TEmOThl, HEOOXOAUMOE ISl TMEpeBOAa E€AUMHUIIBI MaCChl
KUIKOCTH B TIap MPU HEU3MEHHBIX TEMIIEPaType U JaBICHUH.

3). KonuuectBo TemioThl, HEOOXOAMMOE JIJIsi MPEBPAIlCHUs] JAHHOW MacChl
KUIKOCTH B TIAp MIPU HEU3MEHHBIX TEMIIEPATyPe U JABJICHUH.

4). KonudecTBO TEIIOTH, HEOOXOAMMOE IS TIPEBPAICHUST €AMHHUIIBI MACCh
YKUIKOCTH B TIap MPHU JAHHOU TeMITepaType.

12. Jlaiime onpedenerue abconomHou 81aNCHOCMU 8030YXd.

1). AGcoitoTHas! BIAXHOCTh — 3TO KOJIMYECTBO MAPOB BObI, 3aKIIOYEHHOE B
HEM.

2). AOcomoTHas BJIAKHOCTh — 3TO KOJMYECTBO BOJSHOTO Tapa,
cozepKaIerocs B 1M Bo3ayxa Ipy JaHHOI TeMIEpaType.

3). AOGcComOoTHAs BI@XXHOCTh — ATO MAaKCUMAaJIbHO BO3MOYKHOE KOJHMYECTBO
BOJSTHBIX NIAPOB, 3aKJIIOYEHHOE B BO3/YXE.

4). AOcosroTHas BIAXHOCTh — 3TO KOJMYECTBO BOJSIHOTO Iapa, KOTOPOe
MOJKET yACP>KUBATh BO3AYX.

13. Vkaowcume npasunvuyio ¢opmyny o0nsa onpedenenusi OMHOCUMENbHOLL

6IANCHOCMU.

1). f = L100% 2). f = i100%.

max max
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P

3).f = M100%. 4).f = ——.
P 2P ax

14. Kakoti nap naszvieaemcs HacvluyeHHbIM?

1). ITap, KOTOPBII IpEBpAIIAECTCS B )KUJIKOCTb.

2). Ilap, KOTOpBI HAxXOIWUTCAd B JUHAMUYECKOM pPABHOBECHUU CO CBOEHU
KUJKOCTBIO.

3). MakcumanibHOE KOJIMYECTBO Iapa, COAEPKAIIErocs B BO3AyXeE.

4). I1ap, KOTOpBIH BO3HUKAET MPH KUIIEHUH KUKOCTH.

15. Kakas memnepamypa Hazviéaemcs Kpumu4eckou?

1). Temneparypa, npyu KOTOpOM IPOUCXOJUT MPEBPALICHHE KUJKOCTHU B ap.

2). Temmnepatypa, Ipu KOTOPOH M BBIIIE KOTOPOl HEBO3MOXHO IEPEBECTH
BELIECTBO U3 MAapOOOPa3HOro COCTOSHUS B KUKOE.

3). Temmneparypa, npu KOTOPOW M HUKE KOTOPOH HEBO3MOKHO IEPEBECTU
BEIIECTBO M3 MAapO0OPa3HOr0 COCTOSHUS B KHUIKOE.

4). Temmneparypa, HpuU KOTOPOM IUIOTHOCTh MKHUJKOCTH TPEBOCXOIUT
IUIOTHOCTH €€ HACBILIEHHOT0 Hapa.

16. Kax nanpaeénena cuna no8epxHocmHo20 HamsxHceHus?

1). ITo kacaTenbHON K MOBEPXHOCTH KUJKOCTH.

2). [lepneHANKYISIPHO TOBEPXHOCTH, BHYTPb KUIAKOCTH.

3). Illox npou3BOABHBIM YIJIOM K MOBEPXHOCTHU KUAKOCTH.

4). Ilo kacarenbHON K MOBEPXHOCTH XKUAKOCTHU, MEPIEHIUKYISIPHO JTIOOOMY
AIIEMEHTY KOHTYpa, B35ITOMY Ha IOBEPXHOCTH.

17. Ymo nazvieaemcs ko3pguyuenmom noepxHoCmH0O20 HAMAHNCEHUs?

1). KoadduimeHT MOBEPXHOCTHOTO HATSHKEHUS YWCICHHO paBeH padore,
HEO0OXOAMMOM ISl YBETMYEHUS TUIOLIAAN TOBEPXHOCTH KUJKOCTH.

2). KoadduumeHT NOBEpXHOCTHOIO HATSKEHHSI UHCIEHHO PpaBEH CHIIE
MOBEPXHOCTHOTO HATSKEHUS, NEUCTBYIOIIEH HA €IMHHUILY TUIOAAU MOBEPXHOCTU

KHUIKOCTH.
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3). KoadpdunmeHnt moBEpXHOCTHOTO HATHKCHHUS UYHUCIEHHO paBeH pabore,
HEOOXOAMMOW Il  yBEJIMYEHMs] TUIONIAJAM TMOBEPXHOCTH JKMJIKOCTH TpHU
MIOCTOSTHHOW TeMIIepaType Ha CANHHMILY.

4). KoadduimeHT mMOBEPXHOCTHOTO HATSHKCHHS YUCICHHO PaBEeH CBOOOIHOM
DHEPTUU, HEOOXOIUMOMN JUIsl YBEIMYEHHS IUIOIIAIU TOBEPXHOCTHU >KHAKOCTH Ha
CAVHULY IIPU U3MEHEHUHU TEMIIEPATYPHI HA 1°C.

18. B kaxux eouHuyax uzmepsiemcs KodQduyuenm no8epxXHOCMHO20
HamsHCceHusL?

1). Jx/Mm. 2). HMA 3). i/ 4). Hm.

19. Kax 3asucum xo3ppguyuenm nOBEPXHOCMHO20 HAMANICEHUS OM
memnepamypul?

1). C yBenuueHreM TEMIIEPATYPhl OH PACTET.

2). Ot TemnepaTypbl HE 3aBUCHT.

3). C yBenuueHrnEeM TeMITepaTypbl YMEHBIIAETCS U CTAHOBUTCS PABHBIM HYITIO
IIPU KPUTHYECKOW TEMIIEpATYpE.

4). C yBenTU4YCHUEM TEMIIEPATYyPhl PAaCTET, 3aTEM YMEHBIIIACTCS 10 HYJIS.

20. Kak eviuuciums 00b6asounoe oasieHue 8 HCUOKOCMU OKOJIO NOBEPXHOCMU

060t hopmet?

0P = a2 11y y.p =2
R, R, R
P =2 4). P=af )
P =—. . P= +
2R AR R

21. B uem cocmoum omauyue UOHHOU KPUCMALIUYECKOU peuemKu Om
Memaniiuieckou?

1). B y3max MOHHOM pelIeTKH HAaXOJATCS MOHBI, B y3JaX METAUIMYECKOU —
aTOMBI METaJlIA.

2). B y371ax MOHHOHN pelIeTKH HAXOIATCA MOJIOKUTENbHbIE HOHBI, B y3JIax
METAUIMYECKON — OTPULIATENBHBIC NOHBI.

3). B y3max MOHHOW pelIeTKH YepeayrOTCS MOHBI Pa3HBIX 3HAKOB, B Y3Jlax

METAUIMYECKOU — I0JI0KUTEIIbHBIE HOHBI METAJLIIA.
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4). B y3/1ax MOHHOW pEHIEeTKH YEepeaylOTCS MOHBI pa3HbIX 3HAKOB, B y3Jax
METaNINYeCKOH — aTOMBI MeTaJljia.

22. Kakoti mun xpucmaniuyeckou pewemku y a) epaguma, 6) nosaperHHot
conu?

1). a) atomHas, 6) MOJICKYJIsIpHASI.

2). a) aToMHasi, 0) HOHHAAI.

3). a) MmonexysipHasi, 0) HOHHAs.

4). a) noHHas, 0) MOJICKYJIsIpHAsL.

23. UYmo xapaxmepHo 05 aHU30OMPONHBIX me?

1). 3aBUCUMOCTH (PU3UUECKUX CBOMCTB OT HAIPABIICHHUS.

2). HezaBucuMocTh (pu3nueCKuX CBOMCTB OT HAINPAaBJICHUS.

3). 3aBUCUMOCTH (PU3MUECKUX CBOMCTB OT BPEMEHH.

4). 3aBUCUMOCTH (PM3UYECKUX CBOMCTB OT MaTepHaIa.

24. Yemy pasna menioemMKoCmb XUMUYECKU NPOCbIX KPUCALIUYECKUX mell
CO2TIACHO KIACCUYECKOU meopuu menioemKocmu?

1). 3R. 2). 5R. 3). 2R. 4). 3/2R.

25. Umo mnasvieaemcs xko3p@uyuenmom IUHEUHO20 PACUIUPEHUS MBEPOO2O
mena?

1). Bennunna, 9rCcIeHHO paBHAsI OTHOCUTEILHOMY VIJIMHCHHIO TeJa MPU €TO
HarpeBaHMH.

2). BenmuuunHa, YUCICHHO paBHAs YJJIMHEHUIO Teja MPU HAarpeBaHWM Ha OJIUH
rpazayc.

3). Benuuuna, 4HCIEHHO paBHas VYAJIMHEHUIO Tela TPU HU3MEHEHUU
temriepatypsl Ha AT.

4). BenwunHa, YUCICHHO paBHAs OTHOCHUTEIHLHOMY YJUIMHEHHUIO Tella IPH

W3MEHEHUHU ero Temneparypsl Ha 1K.

Tectr Ne3. Moayas 4. IJIEKTPUYECKHE W MAI'HUTHBIE
ABJIEHUA

1. Vkaoswcume popmynuposxy 3aKoHa coxpaHenus: 31eKmpuiecko2o 3apsoa.
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1). DnexTpuyeckuii 3aps]1 HE U3MEHSIETCS] C TEUEHUEM BPEMEHH.

2). CymmapHbId SJEKTPUUYECKUN 3apsii 3JIEKTPOU3O0JIMPOBAHHON CHCTEMBbI
OCTaeTCsl MOCTOSTHHBIM.

3). CymMMapHbIi 3IEKTPUYECKUN 3apsii CUCTEMBI, B KOTOPOH JEHCTBYIOT
KOHCEPBATUBHBIE CHJIbI OCTAETCSI IIOCTOSTHHBIM.

4). CyMMapHBI TOJIO)KMTEJBbHBIA 3aps]l CUCTEMBl PAaBEH CYMMapHOMY
OTPULIATEILHOMY 3apsiy.

2. Kaxkoti 3aps0 Hazvieaemcs mo4eyHvim?

1). 3apsiz, KOTOPBIM MOYKHO IPEHEOPEYb.

2). 3apspKEHHOE TEJO, MAaCcCOM KOTOPOro MOKHO MPEeHEeOpeUb.

3). 3apsbKeHHOE Teslo, pa3Mephbl KOTOPOr0 OYE€Hb Mallbl MO CPAaBHEHUIO C
PAcCCTOSIHUEM JI0 HETO.

4). 3apspKeHHOE Tello, pa3MepaMu U Maccoi KOTOPOTro MOKHO MpeHeOpeyb B
JAHHBIX YCIIOBUSIX.

3. Cuna 83aumodeticmsusi 08yX MOYEUHbIX 3aPs008 8 8AKYYMe HAXOOUMCSL NO
Gopmyne (6 CH)?

“71“‘72‘

Areyr

_ “71“‘72‘ _

Areyr’

1). F- “’1“%‘/2) F- kﬂ%m%‘ 3). F= 4).

4. Yemy pasna pagnooelicmeyiowas cuil, 0eucCmsaylowux Ha noI0HCUme bHblil
3apsa0 coO CMOpPOHbL 08YX OMPUYAMENbHBIX 3APsA008, PACHONONCEHHbIX HA OOHOU
NPAMOU C OAHHLIM NOJOHNCUMENLHBIM, HO NO PA3Hble CMOPOHbL 0Nl HE20, eClU CO
CMOPOHbBI KANHCO020 U3 HUX Oelcmeyem 0OUHAKOB8Asl NO 8eludUHe CUid, pasHas 4

MH?

1). 0. 2). 8 MH. 3). 4 mH. 4). 2 mH.

5. Moowcem nu naxooumcs 6 pagnogecuu cucmema u3 mpex noa0HCUMENbHbIX
3aps008?

1). Moxer.

2). He moxer.
3). Moxer, ecnu 3apsiibl HAXOAATCSA HA OJTHOM MPSIMOIA.

4). MoseT, eciy 3apsiibl OJMHAKOBHI 110 BEJIMYUHE.
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6. Hanpsisicennocmob 21eKmpocmamuiecko2o noJis YUCIeHHO PABHA.

1)... cune, AEUCTBYIONICH Ha MOJOKUTEIBHBIN 3apsijl, TOMEIIEHHBIN B IaHHYIO
TOYKY TOJIA.

2)... CWJIe B3aUMOJICMCTBUS JBYX €IMHUYHBIX 3aps/I0B B JAHHOM TI0JI€.

3)... cune, NEUCTBYIOIEH Ha €TMHUYHBIN MMOJIOKUTEIBHBIN TOYCUHBIN 3apsi/l B
JTAHHOW TOYKE ITOJIS.

4)... OTHOUIEHUIO CWJIbI, JEUCTBYIOUIEH Ha 3apsii B JaHHOW TOYKE MOJsA, K
PACCTOSHUIO 10 3TOW TOYKH.

1. HanpﬂDfCGHHOCWZb noJisi mo4vevHoco 3apﬂ0a 8 8AKYYyMe MOIHCHO Haumu no

Gopmyne:
1). E= @ 2). E= @
@.E:@?. @.E:fi.

8. Kax Haumu nomox 6eKmopa HANPAXCeHHOCMU 2JIeKmMpPOCmMAamuiecKo2o
noJis 8 8aKyyme uepe3 no8epxHocmo S?

1). N= EAScosa 2). N=EAS

3). N:IEﬂdS 4). N=JEO’S.
S S

9. Vkaowcume  popmynuposxy meopemvr  Ocmpocpadckozo-1aycca 0ns
INEKMPUHECKO20 NOJISL 8 BAKYYMe.

1). TloTrok BekTOpa HAMPSIKEHHOCTH Yepe3 MPOU3BOJIBHYIO TMOBEPXHOCTH
paBeH anreOpandecKoll CymMMe 3apsI0B BHYTPH 3TOW IMOBEPXHOCTH, JICICHHOW Ha
AIIEKTPUIECKYIO MMOCTOSHHYIO.

2). IloTok BeKTOpa HAIpPSKEHHOCTH 4Yepe3 IPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PaBEH aNreOpandecKkoi cyMMe 3apsI0B, 3aKIIFOUEHHBIX BHYTPH TOU
MOBEPXHOCTH, YMHOKEHHOUW HA AJIEKTPUIECKYIO TOCTOSHHYIO.

3). Tlotok BekTOpa HAMPSKEHHOCTH 4Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PaBEH alNreOpanmuecKkoil CyMMe 3apsI0B, COCPEIOTOYCHHBIX Ha ATOU

MOBEPXHOCTH, JICJICHHOM HA 3JIEKTPUUECKYIO MOCTOSHHYIO.
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4). TloTok BeKTOpa HAIPSHKEHHOCTH 4Yepe3 MPOU3BOJBHYIO 3aMKHYTYIO
MIOBEPXHOCTh PaBEH aNreOpandeckoil cyMMe 3apsI0B, 3aKIIFOUEHHBIX BHYTPH TOU
TTOBEPXHOCTH, JICJICHHOMN HA SJICKTPUICCKYIO MTOCTOSTHHYIO.

10. Ilomenyuan mouxku nojisi YUCIeHHO PABEH.

1)... MOTEHIIMATBLHOW YHEPTUH 3apsi/ia B JAHHON TOUKE.

2)... paboTe MO MEPEMEIICHUI0 EIUHUYHOIO TMOJOXKUTEIBHOTO 3apsiia H3
OJIHOM TOYKH TOJIS B APYTYIO.

3)... paboTe MO MEPEMENICHUIO E€IUHUYHOTO MOJOKUTEILHOIO TOYEHYHOTO
3apsia U3 JaHHOM TOYKE MOt B 0ECKOHEYHOCTD.

4)... MPOU3BEACHUIO MMOTCHIIMAILHOM YHEPTUU HA 3aps/Il.

11. Kax muaxooumcsi paboma no nepemeweHur0 moyeyHoeo 3apsioa 6
INEKMPOCMAMULECKOM NOJe U3 OOHOU MOYKU NOJIA 8 Opy2yio?

1). A=gEd. 2). A= qop.

1 1
3). A=q(p, - 9,). 4) A= kql%(?l_rz).
12. Yemy pasna paboma no nepemewjeHuro MOYEUHO20 3apadd 8

dJleKmpocmamui1eCcKkom noJie no 3aMKHym01/7 mpaekmopuu?

1). A=o. 2). A= gEd.
3). A= qp. 4). A= qlpy - 9,).
13. Kax navimu nomenyuan nois moueunozo 3apaoa?
_ kg _ kg,q,
l).(p—z. 2).go——r :
_kq _4
3). p= p 4)-(P—r-

14. Kax  ceazanbt  mexcdy  coOOU  HANPANCEHHOCMb U NOMEHYudl

dJleKkmpocmamu4ecKkoco nons?

_de _ PP
1).E_dr- 2). E = g

_ _GdE _ _de
3).¢——dr. 4).E——dr.

15. Ymo nazvieaemcs cunot moxa 6 npogoonuxe?
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1). BennunHa, YMCIEHHO paBHas 3apsiy, MPOXOJSIIEMY 4Yepe3 IMOIMepeyHoe
CEUYEHHE MPOBOAHUKA.

2). BenuuuHa, YUCIEHHO paBHas 3apsly, MPOXOASIIEMY Yepe3 MOIMEepeyHOe
CeYeHUe MPOBOJHUKA 3a ONPEACICHHBIN MPOMEKYTOK BPEMEHHU.

3). Benuuuna, paBHas 3apsiy, MPOXOJSIIEMY Yepe3 MOMEepeyHOE CEeYEHUe
MPOBOJHUKA 32 €AMHUILY BPEMEHH.

4). BenuuuHa, paBHas 3apsiy, IPOXOJSALIEMY 3a €AUHUIY BPEMEHU 4Yepe3
SAMHUYHYIO TJIOIIA/IKY, MEPIEHANKYISPHYIO HAPABJICHUIO JIBHXKCHUS 3apsijia.

16. Ymo nazvieaemcs snekmpoosudicyujeli CUlLOU UCMOYHUKA MOKaA?

1). Bennuuna, yncieHHo paBHast paboTe mepeMelleH s 3apsaa Mo 3aMKHYTOU
LEnu.

2). BennunHa, 4MCIEHHO paBHAasi pabOTe CTOPOHHHUX CHJI TIO TIEPEMEIICHHUIO
MOJIOKHUTEJIBHOTO 3apsi/ia Mo 3aMKHYTOH IEMH.

3). Benmnuuna, yucneHHo paBHas paboTe, JEICHHOM Ha 3apsi.

4). BenuunHa, YHCICHHO paBHasi pabOTe CTOPOHHHUX CHJI TIO MEPEMEIICHUIO
€AMHUYHOTIO MOJIOKHUTENBHOTO 3apsiia MKy MOJ0CaMHU UCTOYHUKA.

17. Kax 3anucams 3axon Oma 0151 HeOOHOPOOHO20 Y4acmKka yenu?
1). IR = E_ 2). IR=U,3).IR:5+¢1—¢2, 4).IR = &

18. Kak nauimu obwee conpomugieHue npu napaiieibHoOM COeOUHeHUlU 08YX

NPOBOOHUKOB?
1 1 1
1).R =R R 2). — = — + —
) 1 + 2 ) R Rl + R2
R R, + R
R = R =12
3) RZ 4) RlRZ

19. Vkaowcume ghopmyny, svipascarowyio 3axon ocoyasa-Jlenya:

2
1). Q = IUR 2).Q = UF 3.0 = IR 4). Q = U’Rt
20. Om xaxux genuyuH 3a8ucum conpomusieHue NPoBOOHUKa?

1). OT cuiibl TOKa U HAPSHKEHUS.
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2). OT cuiibl TOKa, HAPSLKEHUS U TEMIIEPATYPBhI.

3). Ot cuisl TOKa, TEMIEPATYPHI U pa3MepPOB IIPOBOJHUKA.

4). OT XUMHYECKOro cocTaBa, TeMIlepaTypbl U (GOpMBI U Pa3MepoB
IIPOBOJIHUKA.

21. Kaxoe evipadsicenue O0asi NIOMHOCMU MOKA 6 Memaiiax odaem
INEKMPOHHASL MEOPUSL NPOBOOUMOCIU?

1). j=enu,, 2). j=ens

o .
3). i=3 4). j=equ,,

22. UYmo Hazvigaemcs y0eibHOU MOWHOCHbIO MOKA?

1). DHeprus, BRIISIAIONMASACS B 00heMe TIPOBOJHUKA 32 €IUHUITY BPEMEHHU.

2). DHeprusi, NpOXOJAIas 3a €IUHUILYY BPEMEHHU Yepe3 MONEepeyHOe CeYeHUe
IIPOBOTHUKA.

3). DOueprusi, mnpoxojdiias 3a €IUHUIY BPEMEHH Yepe3 EIUHUYHYIO
TUIOMIAAKY, IEPIIEHIUKYIISIPHYO HAMPABIICHUIO IBHXKEHUSI 3aPsI0B.

4). DHeprus, BBIACISAIONIASACS B AMHUIE 00beMa MPOBOJHHUKA 32 CAMHUILY
BpPEMEHU.

23. Byoem nu 603HUKAMb MA2HUMHOE NOJie, eCiu 3apsi0 Henoo8UNHCEH?

1). Byner.

2). He Oyner.

3). Byner, ecnu 3apsii TOUCUHBII.

4). byner, eciu 3apsii NPOTSAKEHHBIM.

24. Kaxoe none Hazvigaemcs uxpesvim?

1). [Tone, B koTopoM paboTa 1o 3aMKHYTOMY KOHTYPY paBHa HYJIIO.

2). [lone, B koTOpoM paboTa 1o 3aMKHYTOMY KOHTYPY OTJIMYHA OT HYJIS.

3). Ilone, B koTopoM paboTa 1o J000My 3aMKHYTOMY KOHTYPY OJIHA U Ta ke
Y 3aBHICUT OT HANPSHKEHHOCTH TTOJISI.

4). [lone, B koTopoM paboTa HE 3aBUCHUT OT TPACKTOPHUH JIBHXKEHHS, & 3ABUCUT
TOJIBKO OT HAYAJILHOTO U KOHEYHOTO TIOJIOKEHUSI TIEPEHOCUMOTO Tea.

25. Kaxos 6uo0 cuno8ulx TuHuLl Ma2HUMHO20 Noaa?
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1). Onu Bceraa 3aMKHYTHIE.

2). OHu Bceraa pa3oMKHYThBIE.

3). Jluauu MoryT OBITH JIFOOBIMHU.

4). MarautHble TMHUM BCET/a MapaJuIeIbHbl APYT APYTY.

26. UYmo nazvieaemcs uHOyKyuel MacHumHo20 noas?

1). BenwuwHa, YHCICHHO paBHAs OTHONICHUIO MAaKCHMaJbHOTO MOMECHTA
CHUJIBI, ICMCTBYIOILIETO HAa KOHTYP C TOKOM B JJAHHOM MECTE€ MOJil, K MATHUTHOMY
MOMEHTY ATOTO KOHTYpa.

2). BenuuuHa, 4YHUCIEHHO paBHas OTHOILICHUIO MAaKCHUMalbHON CHIIBI,
JNEHUCTBYIOLIEH HA KOHTYP C TOKOM B JAHHOM MECTE IO0JIsl, K MArHUTHOMY MOMEHTY
ATOTO KOHTYpa.

3). BenuuuHa, 4YKMCIEHHO paBHAs OTHOIIEHUIO MAaKCHMAJIBHOTO MOMEHTa
CHUJIBI, JICMCTBYIOIIETO HA KOHTYpP C TOKOM B JaHHOM MECTE IOJs, K CUJIE TOKa B
KOHTYpE.

4). BenuuunHa, YHUCJIEHHO paBHas OTHOLICHUIO MAaKCHUMalbHON CHIIBI,
NEeUCTBYIOIIEH HAa KOHTYP C TOKOM B JAHHOM MECTE T0JIsl, K CUJIE TOKa B KOHTYpE.

27. Kak naiimu uMOyKyuro MacHumHo20 N0 8 YeHmpe KPYy208020 MOKA 8

saxkyyme?

I I
1.8 =t 2). =L

2R R

1 21
3).B=¥. 4).B=?.
28. Vkaocume, no kaxoti popmyne naxooumcs cuna Jlopenya.
1). F = qvB sina. 2).F = qvB cosa.
3). F = IvB sina. 4). F = qlBsina.

29. Kakoti 6yoem mpaekmopusi OBUIICEHUS DJIeKMPUUEeCcKo20 3apsaod 8
O0OHOPOOHOM MACHUMHOM NoJle, eClyu OH 8lemaem 6 noile Nnoo yeiloM, 3HAYEeHUs
KOMOpOo2o He pasHbl 0° u 90° Kk cunogvim nuHUAM?

1). lpsimast auHUS.

2). OKpyKHOCTb.
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3). BuHTOBAs TUHMUS.
4). Cunycouja.
30. Kak 3anucvieaemcs 3axon Amnepa 6 ckaiapHou gpopme?

1). F = 1IBsina. 2). F = lvBsina

3). F = IgB sina. 4). F = 11Bcosa.

31. Kak 63aumooeticmayiom mexncoy coboi 08a napaniiebHulx NPOBOOHUKA C
MOKOM, eCliu MOKU MeKym 8 00HOM HAnpasienuu?

1). [IputsruBarorcs.

2). OTTaJIKUBAIOTCSL.

3). He B3aumoieficTBYIOT BOOOIIIE.

4). Ilpu manoi cuie Toka B IPOBOJIHUKAX OHU MPUTITUBAIOTCS, TPU OOJIBIION
— OTTAJIKUBAIOTCS.

Tect Ned. Moayau 5-7. OIITUKA. PUBUKA ATOMA U ATOMHOI'O
AIPA.

1. Ilonocamvimu cnexmpamu obaaoarom.

1). TBepabie Tena

2). Kunkoctu

3). AToMapHbI€ ra3bl

4). MounekyJisipHbI€ ra3bl.

2. Kaxoti 3aps0 umerom o -uacmuywl?

1).0 2). +e

3). —e 4). +2¢

3. Kaxum u3 nepeuucieHHbIX npubopos MOMCHO paziazamsv Oenvli céem 8
cnekmp?

1). Cheprueckum 3epKagom

2). PacceuBaromieii TOHKOM JIMH30M

3). AudpakiimoHHOM pemIeTKOM

4). Cobuparonieit TMH30i

4. B onvime Pesepghopoa a- wacmuywl pacceusaromesi:

1). DnexkTpocTaTHYEeCKUM TOJIEM.
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2). MarHUTHBIM MOJIEM.

3). DieKTpoHaMHU.

4). Cobuparonieit TMH30M.

5. Uznyuenue oomona npoucxooum npu:

1)
2)
3)
4)

JIBMKEHUU AJIEKTPOHA 0 CTAIIMOHAPHOM OpoOuTe.
[lepexone anekTpoHa u3 BO30YKIEHHOTO COCTOSHUSL B OCHOBHOE.
[lepexonie 351eKTpOHA U3 OCHOBHOT'O COCTOSIHUS B BO30YK/I€HHOE.

Bo Bcex MEPCUNCICHHBIX ITPpOoLeccax.

0. ,ZZ]ZMHCZ B60JIH b, nadaiomeeo HA d)omomeMeHm U3JIY4eHUs yeeaudusaemcs

806oe. Bo cxonvko paz usmenumcs 3adeporcusaroujee Hanpsidxcenue? Paboma

8bIX00A PABHA HYJIIO.

1)
2)
3)
4)

VYBenuuures B 2 paza
YMeHbmuTCs B 2 paza
He nzmenunrcs

VYBenuuures B 4 paza

7. Ckopocmb pacnpocmpaHnenust S1eKmpoMAacHUMHbBIX 80JIH 8 8AKYYMe.

1). 10° m/c

2). Moxet ObITh TPOU3BOJIBLHON

3). 3aBUCHUT OT YaCTOTHI

4). 310° m/c

8. Umo maxkoe «xpacuasy epanuya pomosppexma?

1)

BpECMCHHA

2)
3)

KonnuecTBO KBaHTOB CBCTa, Ilaaaromasa Ha IHHOBCPXHOCTb B CAWMHHUILY

PaboTa BBIX0/1a 3JIEKTPOHA W3 BEIIECTBA

Yacrora, mnpu KOTOPOM CKOPOCTh BBUICTAIOIIMX 3JIEKTPOHOB

CTaHOBUTCA paBHOﬁ HYJIO

4)

Yucmo BBICBOOOKIEHHBIX BceiieacTBUE (GoTodd(PerTa 3IEKTPOHOB,

IIPOIMOPHHUOHAIBHOC YHCITY ITaAdl0mMKX Ha IIOBEPXHOCTb KBAHTOB CBCTA

9. Umo maxoe ghomon?
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1) KBaHT sHEpruM BUAMMOTO W HEBUIUMOTO CBETA, PEHTTCHOBCKOTO H
raMma M3JaydeHui, o0Jaaaronux OJHOBPEMEHHO CBOMCTBAMU YACTHUI] U BOJIHbI

2). Yactuna sieKTpoHEUTpaidbHas U JBIXKYIIASACS CO CKOPOCTHIO, MHOTO
OO0JIBIIIE CKOPOCTH CBETA.

3). DHeprusi peHTreHOBCKOTO U3JIyYeHUSs, MPOIIEIIEro Yepe3 BEUIECTBO

4. DHeprus cBeTa, NOTJIOMICHHAS BEMECTBOM.

10. C nomowpwio cobuparoweti TUH3bL NOJYUULU U300PAdCEHUe CBemAUelics
mouxu. Yemy pasno ¢oxycroe paccmosinue aunzvl, eciu d=0,5 m, f=1 m?

1). 0,33 m. 2). 0,5 m.

3). 1,5m. 4). 3 m.

11. Kaxue 801Hbl HA3bI8AIOMCSL KO2EPEHMHBIMU?

1). Unymye B 0THOM HaIlpaBJICHUU U UMEIOIUE OJIMHAKOBYIO YaCTOTY.

2). Umeromre oAMHAKOBYIO YACTOTY U aMIUIUTYY.

3). meromue oAMHAKOBYIO 9acTOTy U (a3y.

4). Umeromue oAMHAKOBYIO YaCTOTY M TIOCTOSIHHYIO Pa3HOCTH (a3.

12. Yemy pasno abcontomuoe 3HaueHue ONMUYECKoU CUuibl codouparouell
JIUH3bL, OKYCHOEe paccmosiHue Komopotl pasHo 20 cm?

1) 0,2 norp.

2) 20 goTp.

3) 5 anoTp.

4) 0,05 pntp.

13. Kakoe sewecmeo Haszvigaemcs onmuyecku 6oJiee niomubim?

1) To, y KOTOpOro 60JIbIlIe MI0THOCTb.

2) Bbonee mpo3payHoe BemiecTno.

3) BemiecTBo, ¢ 601b1TMM a0COTIOTHBIM ITOKA3aTEJIEM MPEIOMIICHHUS.

4) BeiiectBo, B KOTOpOM O0JIBIIIE CKOPOCTH PACTPOCTPAHECHHUS CBETA.

14. Kakosa npupooa o-uznyuenus?

1). [ToTok 21€KTPOHOB

2). [loTok mpOTOHOB

3). [loTok simep aTOMOB reust
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4). TloToK KBaHTOB JJIEKTPOMArHUTHOIO U3JIyYEHHUS, MCIYyCKAEMbIX
aTOMHBIMU SJIpaMHu.

15. Ymo nazvieaemcs yenom nadenus ceema?

1). Yron Mexay najariyM U OTPA)KEHHBIM JIy4aMHu.

2). Yron Mexay nagaroiuuM 1 NpeIoMICHHBIM JTy4OM.

3). Yron Mex 1y maJaroliiM JIy4OM U TpaHUIlel pa3/iena AByX Cpe/l.

4). Yron Mmexay MNaJalUMM JIydOM M HOpPMajibl0 K TpaHULE pas3jena,
BOCCTaHOBJICHHOW B TOYKE MaJCHUS JIyya.

16. Ymo maxoe nonnoe eHympeHnuee ompasicerue?

1). OTpaxkeHue cBeTa MpH MEPexo/ie U3 ONTHUYECKH O0Jiee TUIOTHOM Cpelibl B
MeHee TUJIOTHYIO0, €CIIH YIoJl NafeHus O0JbIlIe MPEAeTbHOro yIia.

2). OTpaxkeHue cBeTa OT ONTHYECKH 0oJiee TNIOTHOM CPeJibl TPU HOPMAIbLHOM
najJicHUU CBETA.

3). OTpaxeHue cBeTa OT ONTUYECKH 00Jiee MIIOTHOW Cpebl TP HOPMAJIBLHOM
NaJICHUH CBETA.

4). CKOoJb)KEeHHE CBETOBOIO Jyda BAOJIb IOBEPXHOCTHU pasjielia cpel.

17. Kak 3anucamso ycnosue max unmepgepenyuu?

1). A=2kAk=123,....

2). A= 2k§; k=12.3,.....

3). A=(2k +1)%;k=1,2.3,.....

4). A= k%;k =123,.....

18. Kax usmenumcs e6o1bmamnepHas Xxapakxmepucmuxa @omosiemenma,
ecau Y8eauuums c8emoeBoll NOMoK, Naoawull Ha omosnemenm?

1). YBenuuurcs 3aepKuBaroliee HarpsKeHHe.

2). YMeHbIIUTCA 3a7ep KUBaroIee HalpsHKEHUE.

3). YBeauuuTcs TOK HACHIIICHHUS.

4). YMEHBIIUTCS TOK HACBIIICHUS.

Kpurepuu oueHKH TeCTa NP ONpeAeIeHUN TEeKYLIero peMTHHIa
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CTYJAE€HTA
5 GayioB — naHbl MpaBUiibHBIE OTBETHI HA 91%-100% TecTOBBIX 3agaHUM.
3-4 6aia - JaHbl NIpaBUIbHbIE OTBETHI Ha 76%-90% TeCTOBBIX 3aJaHUM.
1-2 Ganna - ma"bI NpaBWIbHBIC OTBETHI HA 60%-75% TEeCTOBBIX 3aTaHUI.
Menee 1 6ama - qaHbl IpaBUJIbHBIE OTBETH MeHee, ueM Ha 60% TeCTOBBIX

3aJlaHAN.

CocraBurenb O.B.IlmorHukoBa
2018
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	- формирование умений по статистической обработке результатов эксперимента, их интерпретации;
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	Учебно-методический комплекс включает в себя:
	 рабочую программу учебной дисциплины;
	 учебно-методическое обеспечение самостоятельной работы обучающихся (приложение 1);
	 фонд оценочных средств (приложение 2).
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	I. СТРУКТУРА И содержание теоретической части
	Лекции (18 час.).
	Введение. Предмет и методы физики. Физическая картина мира (1 час).
	Предмет и методы физики, ее место в естествознании. Основные разделы физики. Основные представления современной физической картины мира.
	Модуль 1. Физические основы механики (7 час.).
	Тема 1.1. Основы кинематики материальной точки (1 час).
	Классическая и квантовая механика. Нерелятивистская и релятивистская механика. Физические модели: материальная точка, абсолютно твердое тело, сплошная среда. Механическое движение, его виды. Система отсчета. Основные кинематические характеристики движ...
	Тема 1.2. Основы динамики материальной точки (2 часа).
	Понятие состояния частицы в классической механике. Сила, масса. Законы Ньютона. Инерциальная система отсчета. Принцип относительности Галилея и Эйнштейна. Границы применимости классического способа описания движения частиц. Силы трения. Силы тяготения...
	Элементы релятивистской динамики.
	Плотность вещества, методы ее определения. Пластичность, упругость как характеристики механических свойств и качества продовольственного сырья и готовой продукции.
	Тема 1.3. Элементы механики твердого тела (2 часа).
	Центр инерции тела. Плечо силы. Момент силы. Условие равновесия тела, имеющего ось вращения. Момент инерции твердого тела относительно оси. Теорема Штейнера. Уравнение движения твердого тела, вращающегося вокруг неподвижной оси. Момент импульса тела.
	Тема 1.4. Законы сохранения в механике (2 часа).
	Импульс тела. Закон сохранения импульса. Момент импульса. Закон сохранения момента импульса. Работа. Мощность. Консервативные и неконсервативные силы. Механическая энергия, ее виды. Кинетическая энергия поступательного и вращательного движения. Потенц...
	Понятие о реактивном движении. Общефизический закон сохранения энергии, его учет при осуществлении технологических процессов.
	Модуль 2. Механические колебания и волны (3 часа).
	Тема 2.1. Кинематика и динамика колебательного движения (2 часа).
	Колебания, их виды. Характеристики колебательного движения. Гармонический осциллятор. Квазиупругие силы. Уравнение движения гармонического осциллятора под действием квазиупругой силы. Простейшие колебательные системы. Энергия гармонического осциллятор...
	Сложение колебаний.
	Тема 2.2. Волны в упругой среде (1 час).
	Упругие волны, виды волн. Плоская бегущая волна. Принцип Гюйгенса. Длина волны, волновой вектор и фазовая скорость. Одномерное волновое уравнение. Когерентные волны. Понятие об интерференции и дифракции волн. Звуковые волны, характеристики звука. Ульт...
	Ультразвуковые методы в биотехнологии.
	Модуль 3 Молекулярная физика и термодинамика (7 час.).
	Тема 3.1. Основы молекулярно-кинетической теории (2 часа).
	Динамические и статистические закономерности в физике. Методы изучения тепловых процессов. Макроскопические и микроскопические параметры. Тепловое движение, его особенности. Тепловое равновесие. Термодинамическая температура. Основные положения МКТ. М...
	Методы измерения температуры.
	Тема 3.2. Основы физической кинетики (1 час).
	Явления переноса в газах. Понятие градиента величины. Диффузия. Коэффициент диффузии. Теплопроводность. Коэффициент теплопроводности. Вязкость. Коэффициент вязкости.
	Теплопроводность и вязкость как качественные характеристики продукции, способы их определения.
	Тема 3.3. Основы классической термодинамики (2 часа)..
	Количество теплоты. Первое начало термодинамики, его учет при осуществлении технологических процессов. Классическая теория теплоемкости идеального газа, ее ограниченность. Обратимые и необратимые процессы. Основы работы тепловой машины. Цикл Карно. К....
	Способы измерения теплоемкости, ее роль в протекании технологических процессов.
	Тема 3.4. Свойства твердых тел. Свойства жидкостей (1 час).
	Строение кристаллов, виды кристаллических решеток. Монокристаллы и поликристаллы. Изотропия и анизотропия. Дефекты кристаллической решетки. Теплоемкость кристаллов при низких температурах. Аморфные вещества. Жидкости, их свойства. Поверхностная энерги...
	Жидкие кристаллы, их использование. Учет капиллярных явлений, их использование в технологических процессах.
	Тема 3.5. Фазы, фазовые превращения (1 час).
	Фазы и условия равновесия фаз. Критическая температура. Пар, влажность. Фазовые переходы 1 и 2 рода. Уравнение Клапейрона-Клаузиуса. Удельная теплота фазового перехода 1 рода.
	Плавление кристаллических и аморфных веществ, температура плавления, ее измерение для характеристики качества продукции.
	Модуль 4. Электричество и магнетизм (9 часов).
	Тема 4.1. Основы электростатики (2 часа).
	Электрический заряд и его дискретность. Идея близкодействия. Закон Кулона. Электростатическое поле. Напряженность поля. Принцип суперпозиции. Работа электростатического поля. Энергия взаимодействия электрических зарядов. Потенциал электростатическог...
	Электростатическая защита.
	Тема 4.2. Основы классической электронной теории проводимости металлов. Законы постоянного тока (2 часа).
	Ток проводимости, его характеристики. Условия существования тока. Сторонние силы. ЭДС. Источники ЭДС. Проводники, изоляторы, полупроводники. Основные представления классической электронной теории проводимости металлов, ее опытное обоснование. Сопротив...
	Недостатки классической электронной теории. Сверхпроводимость, перспективы ее использования.
	Тема 4.3. Магнитное поле в вакууме (1 час).
	Магнитное поле, его особенности. Магнитный момент контура. Магнитная индукция. Закон Био-Савара-Лапласа, его применение. Сила Лоренца, ее использование. Сила Ампера. Эффект Холла. Поток и циркуляция вектора магнитной индукции. Магнитное поле длинного ...
	Датчики Холла, их использование
	Тема 4.4. Статические поля в веществе (2 часа).
	Полярные и неполярные молекулы. Электрический диполь. Поляризация диэлектрика. Вектор поляризации. Электрическое смещение. Диэлектрическая проницаемость вещества.
	Магнитные моменты атомов и молекул. Намагничивание вещества. Вектор намагниченности. Напряженность магнитного поля. Магнитная проницаемость. Пара-, диа-, ферро-, антиферромагнетики, ферриты их применение. Точка Кюри. Доменная структура ферромагнетиков...
	Сегнетоэлектрики, их применение
	Тема 4.5. Электромагнитные явления. Электромагнитные волны (2 часа).
	Электромагнитная индукция. Закон Фарадея. Правило Ленца. Самоиндукция и взаимная индукция. Индуктивность. Энергия магнитного поля.
	Основные положения и следствия теории Максвелла. Сущность принципов близкодействия и дальнодействия. Вихревое электрической поле. Ток смещения. Система уравнений Максвелла в интегральной форме. Электромагнитная волна, ее основные параметры и свойства,...
	Идеальный колебательный контур, свободные колебания в контуре. Открытый колебательный контур. Опыты Герца (самостоятельно).
	Использование явления электромагнитной индукции в электротехнике и радиотехнике. Трансформаторы, их использование.
	Модуль 5. Оптика (3 часа).
	Тема 5.1. Развитие представлений о природе света. Основы геометрической оптики (самостоятельно).
	Возникновение корпускулярной и волновой теорий световых явлений, этапы их развития. Идея корпускулярно-волнового дуализма света, ее опытное обоснование. Шкала электромагнитных волн. Диапазон длин волн видимого света. Понятие луча. Законы геометрическо...
	Оптические приборы, их использование для анализа качества продукции.
	Тема 5.2. Основы волновой оптики (2 часа).
	Монохроматический свет. Когерентные источники света, способы получения когерентных световых волн.  Интерференция света. Оптическая разность хода волн. Условия минимумов и максимумов интерференции. Интерференция света в тонких пленках. Дифракция света,...
	Интерферометры, их применение Рентгеноструктурный анализ. Голография. Поляриметры, их использование для определения содержания оптически активных веществ.
	Тема 5.3. Взаимодействие света с веществом (1 час).
	Дисперсия света, виды дисперсии. Элементарная теория дисперсии. Дисперсия вещества. Поглощение света. Закон Ламберта-Бугера. Коэффициент поглощения. Селективное поглощение. Рассеяние света. Закон Рэлея. Молекулярное рассеяние.
	Рефрактометры, применение рефрактометрического метода в пищевой промышленности. Цвет.
	Модуль 6. Атомная физика и основы квантовой теории (3 часа).
	Тема 6.1. Квантовые свойства излучения (1 час).
	Квантовая гипотеза и ее экспериментальное обоснование. Квантовые свойства излучения. Фотоэффект, его виды. Объяснение фотоэффекта. Законы Столетова. Уравнение Эйнштейна. Фотоэлементы, их применение.
	Тепловое излучение. Законы теплового излучения, их объяснение. Формула Планка.
	Инфракрасное и ультрафиолетовое излучение, их свойства и использование.
	Тема 6.2. Элементы квантовой механики (1 час).
	Гипотеза де Бройля, ее опытное обоснование. Характеристики волн де Бройля. Соотношения неопределенностей. Принципы квантовой механики (дополнительности, соответствия и др.). Волновая функция. Стационарное уравнение Шредингера. Квантовые числа. Бозоны ...
	Тема 6.3. Атом и молекула. Элементы квантовой электроники (1 час).
	Модели строения атома. Опыт Резерфорда. Планетарная модель, ее недостатки. Постулаты Бора. Излучение атомов и молекул. Виды спектров излучения. Спектры поглощения.
	Вынужденное и спонтанное излучение. Принцип работы лазера, его использование.
	Люминисценция, ее виды и применение. Закон Стокса. Спектральный анализ, его применение для определения качественного и количественного состава вещества.
	Модуль 7. Ядерная физика (3 часа).
	Тема 7.1. Строение ядра. Радиоактивность. Физические основы ядерной энергетики (2 часа).
	Модели ядра. Нуклоны, их характеристики. Изотопы. Ядерное взаимодействие, его свойства. Энергия связи и дефект масс ядра.
	Естественная и искусственная радиоактивность. Виды радиоактивного излучения, их природа и особенности. Закон радиоактивного распада. Период полураспада, постоянная распада. Активность радиоактивного препарата. Понятие дозы облучения. Биологическое дей...
	Ядерные реакции, их виды. Энергия ядерной реакции. Реакция деления. Цепная реакция, условия ее протекания. Ядерный реактор. Проблемы и перспективы ядерной энергетики. Термоядерный синтез.
	Дозиметры. Естественный радиоактивный фон. Использование радиоактивных изотопов. Проблемы управляемого термоядерного синтеза.
	Тема 7.2. Элементарные частицы и космические лучи (1 час).
	Элементарные частицы, их свойства. Частицы и античастицы. Классификация элементарных частиц. Фундаментальные взаимодействия. Кварки и глюоны. Физический вакуум. Методы регистрации элементарных частиц.
	Космические лучи, их влияние на живые организмы и на функционирование технических устройств на Земле.
	Содержание занятия:
	1. Ознакомление с методикой использования микрометра и штангенциркуля для измерения линейных размеров тел. Тренинг.
	2. Ознакомление с методами расчета погрешностей прямых и косвенных измерений.
	3. Измерение линейных размеров тела, выданного преподавателем.
	4. Расчет погрешностей прямых измерений заданным методом.
	5. Вычисление объема тела. Вывод формулы относительной погрешности и вычисление погрешности определения объема.
	6. Оформление отчета.
	Модуль 1. Физические основы механики.
	Лабораторная работа №2: Изучение деформации и определение жесткости материала (4 часа).
	Содержание занятия:
	1. Ознакомление с видами и законами деформаций.
	2. Измерение величины растяжения заданного образца под действием силы тяжести.
	3. Вычисление жесткости материала образца.  Расчет погрешностей измерения.
	4. Построение графика зависимости величины деформации от действующей силы.
	5. Оформление отчета. Формулирование вывода о характере деформации и выполнении/невыполнении закона Гука.
	Модуль 2. Механические колебания и волны.
	Лабораторная работа№3: Определение момента инерции физического маятника (4 часа).
	Содержание занятия:
	1. Ознакомление с простейшими колебательными системами, характеристиками и законами колебаний.
	2. Измерение периода колебаний и длины маятника.
	3. Вычисление момента инерции маятника. Расчет погрешностей.
	4. Оформление отчета, формулирование вывода о влиянии момента инерции маятника на характеристики колебательного процесса.
	Модуль 3. Молекулярная физика и термодинамика.
	Лабораторная работа №4 Определение коэффициента поверхностного натяжения жидкости (4 часа).
	Содержание занятия:
	1. Ознакомление с методикой измерения коэффициента поверхностного натяжения.
	2. Измерение силы поверхностного натяжения методом отрыва кольца. Измерение диаметра кольца.
	3. Обработка результатов измерения с использованием компьютерной программы. Вычисление коэффициента поверхностного натяжения, расчет погрешностей.
	4. Измерение силы поверхностного натяжения методом отрыва капель. Измерение диаметра капилляра.
	5. Вычисление коэффициента поверхностного натяжения, расчет погрешностей.
	6. Оформление отчета, формулирование вывода об эффективности выбранных методов на основе сравнения экспериментально полученных и табличного значений коэффициента поверхностного натяжения чистой/мыльной воды, о влиянии ПАВ на поверхностное натяжение.
	Лабораторная работа №5: Определение вязкости жидкости методом Стокса (4 часа).
	Содержание занятия:
	1. Ознакомление с методом Стокса.
	2. Проведение эксперимента, измерение радиуса шариков и скоростей движения их в заданной жидкости.
	3. Вычисление коэффициента вязкости жидкости, расчет погрешностей.
	4. Оформление отчета, формулирование вывода об эффективности метода Стокса на основе сравнения экспериментально полученного и табличного значений коэффициента вязкости.
	Модуль 4. Электричество и магнетизм.
	Практическая работа №1: Электроизмерительные приборы (2 часа).
	Содержание занятия:
	1. Ознакомление с общими характеристиками приборов, системами приборов и их видами в зависимости от назначения.
	2. Ознакомление с методами определения погрешностей электроизмерительных приборов.
	3. Ознакомление с маркировкой приборов и методикой работы с приборами.
	4. Решение задач (выполнение тестов) на вычисление характерных параметров приборов.
	Практическая работа №2: Изучение свойств ферромагнетиков (4 часа).
	Содержание занятия:
	1. Ознакомление с лабораторной установкой и элементами управления.
	2. Получение на экране осциллографа петли гистерезиса.
	3. Измерение параметров петли при различных значениях напряжения с выхода генератора, вычисление индукции и напряженности магнитного поля, коэрцитивной силы и остаточной индукции.
	4. Построение кривой намагничения.
	5.  Оформление отчета, формулирование вывода об экспериментальном подтверждении свойств ферромагнетика.
	Практическая работа №3: Изучение температурной зависимости сопротивления полупроводников и металлов (4 часа).
	Содержание занятия:
	1. Ознакомление с лабораторной установкой и элементами управления.
	2. Измерение сопротивления заданных образцов при различных значениях температуры.
	3. Построение графиков зависимости сопротивления от температуры для каждого образца.
	4. Определение сопротивления при нуле градусов Цельсия и температурного коэффициента сопротивления металла, ширины запрещенной зоны для полупроводника с использованием графического и аналитического методов.
	5. Оформление отчета и формулирование вывода о соответствии полученных результатов выводам теории.
	Модуль 5. Оптика.
	Практическая работа №4: Определение показателя преломления жидкости при помощи рефрактометра. Определение содержания белка в молоке (4 часа).
	Содержание занятия:
	1. Ознакомление с рефрактометром и методикой работы с ним.
	2. Измерение рефрактометром ИРФ-22 показателей преломления и средней дисперсии жидкостей, выданных преподавателем. Определение погрешностей измерения.
	3. Определение вида жидкости по измеренному показателю преломления.
	4. Подготовка образцов безбелковой сыворотки.
	5. Определение содержания белка в молоке рефрактометром ИРФ-464.
	6. Оформление отчета, формулирование вывода об эффективности рефрактометрического метода.
	Модуль 6. Атомная физика и основы квантовой теории.
	Практическая работа№5: Проверка закона Стефана-Больцмана (4 часа).
	Содержание занятия:
	1. Ознакомление с лабораторной установкой и элементами управления. Запуск программы.
	2. Измерение термо-ЭДС при различных температурах на основе анализа графиков, полученных с использованием компьютера.
	3. Вычисление температуры нити накала лампы при различных напряжениях.
	4. Построение графика зависимости термо-ЭДС от температуры в логарифмических осях.
	5. Определение показателя степени температуры.
	6. Оформление отчета, формулирование вывода об экспериментальном подтверждении закона Стефана-Больцмана на основе сравнения теоретического и экспериментального значений показателя степени температуры.
	1. Савельев И.В. Курс физики: учебное пособие для вузов по техническим и технологическим направлениям и специальностям [в 3-х т.] : т. 1 . Механика. Молекулярная физика. Изд. 4-е, стереотип. / И.В. Савельев – СПб: Лань, 2008. - 351 с.
	https://lib.dvfu.ru:8443/lib/item?id=chamo:262836&theme=FEFU
	2. Савельев И.В. Курс физики: учебное пособие для вузов по техническим и технологическим направлениям и специальностям: [в 3 т.] т. 2. Электричество. Колебания и волны. Волновая оптика. Изд. 4-е, стереотип. / И.В. Савельев - СПб: Лань, 2008. - 467 с.
	https://lib.dvfu.ru:8443/lib/item?id=chamo:281568&theme=FEFU
	3. Савельев И.В. Курс физики: учебное пособие для вузов по техническим и технологическим направлениям и специальностям [в 3-х т.] : т. 3. Квантовая оптика. Атомная физика. Физика твёрдого тела. Физика атомного ядра и элементарных частиц. Изд. 2-9-е, с...
	https://lib.dvfu.ru:8443/lib/item?id=chamo:248201&theme=FEFU
	4. Грабовский Р. И. Курс физики: Учебное пособие для вузов / Р.И. Грабовский - СПб: Лань, 2009. – 608с.
	https://lib.dvfu.ru:8443/lib/item?id=chamo:355714&theme=FEFU
	5. Трофимова Т.И. Сборник задач по физике с решениями: пособие для вузов // Т.И.Трофимова – М.: Высшая школа, 2007. – 591с.
	https://lib.dvfu.ru:8443/lib/item?id=chamo:384113&theme=FEFU
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