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AHHOTAIMS

y4eOHO-METOTMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«DPuznkay
Hanpasnenue noarorosku: 19.03.01 «buorexnonorus»

Oo6pazoBatenpHas nporpamma: «IlumeBas OMOTEXHOTOTHSY

Y4eOHO-METOANYECKUN KOMIUIEKC TUCHUIUIMHBI «DPu3nKa» pazpadoTaH s
cTtyneHToB 1 kypca mo HamparieHuto 19.03.01 «buorexnonorus» mnpodpuib
noAroToBku «lIuieBas 6MOTEXHOIOTHS» B COOTBETCTBHE ¢ TpeboBanusimu OC BO
10 TaHHOMY HaIpaBJICHUIO.

Hucruminaa « Pu3nkay BXOJUT B 0a30BYIO YacTh Y4EOHOTO TJIaHa.

OOmrast TpyIOEMKOCTh OCBOEHHWS JUCIUIUIMHBI cocTaBiaseT 180 waca.
Y4yeOHBIM TIJIAHOM  TPEIYCMOTPEHBI  JIGKIIMOHHBbIE 3aHsATHs (36  4YacoB),
npaktuueckue 3auatus (18 waca), mabGopatopubie pabotrel (36 yacos).
Juciunnuna peanusyercs Ha 1 kypee B 1 u 2 cemectpe.

ConepxaHve TUCHUILUIMHBI OXBATHIBAET CIEAYIOLINUNA KPYT BOIIPOCOB:

- popMUpOBaHUE CUCTEMBI (PU3NUECKUX TTOHSITHUH;

- ¢dopMHpOBaHHWE OCHOBHBIX TPEJCTABICHUNA COBPEMEHHON (HU3NYECKOM
KapTUHBI MUpa Ha 0a3e U3y4eHUs OCHOB BAXKHEUIINX (U3HUUECKUX TEOPHIL;

- PUKJIAJHBIC ACTIEKThl (PUBUKU;

- (pusnyeckue METOBI UCCIAEAOBAHNS M KOHTPOJISI KAYECTBA TPOYKITNH;

- METOJIbl MOJACIUPOBaHUS (DU3NUECKUX SBJICHUM, B TOM 4YHUCIE, C
HCIIoJIb30BanneM DBM;

- (opmMupOBaHHE YMEHUW TO CTATUCTHYECKON 00pabOTKe pe3yabTaToOB
AKCTIIEPUMEHTA, UX UHTEPIIPETAINU;

- (opMupoBaHWE HaBBIKOB IUIAHUPOBAHUSA OKCIEPUMEHTAa M  €ro
OpraHu3alluy;

- BBIpa6OTKa IMPAaKTUYCCKHUX HAaBBIKOB pa6OTBI C HU3MCPHUTCIIbHBIMU



npudopamu, OLIEHKH TOYHOCTH U JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB.

HuctumnHa «@Pu3rKay JOTHYECKH M COAEPKATEIbHO CBA3aHA C TaKUMHU
KypcaMHd KakK OJJICKTPOTEXHUKAa U JJIEKTPOHHKA, TEIJIOTEXHUKA, MPOIECCHl U
anmnaparbl OMOTEXHOJIOTUH, TPOMBIIIUICHHAS 9KOJIOTHS.

Y4yeOHO-METOANYECKUM KOMITJIEKC BKIIFOUAET B CEOSI:

— pabouyio nporpamMmy y4eOHOU JUCIUTUINHBL;

— y4eOHO-METOAMYECKOe  OOecleyeHHe  CaMOCTOSITENIbHOM  paboThl
oOy4aronuxcs (npuioxenue 1);

— (OHJI OIIEHOYHBIX CPEACTB (MPUITIOKEHUE 2).
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OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouast nporpaMMa nepecMoTpena Ha 3aceganuu JlenapramMenra:

[IpoTokoi oT « » 20 1. Ne

Hupextop [enapramenTa

(moamucse) (1.0. damunus)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefanuu Jenapramenra:

[IpoTokoi oT « » 20 1. Ne

Hupextop JenapramenTa

(moamuce) (1.0. ®amums)



ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile « Food biotechnology».

Course title: «Physics».

Basic part of Block B1.B.04.04, 5 credits Basic part of Block

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:

GC-5- ability to use modern methods and technologies (including
information) in professional activities;

GPC-2- ability and willingness to use the basic laws of natural Sciences in
professional activities, to apply the methods of mathematical analysis and
modeling, theoretical and experimental research;

GPC-3- the ability to use knowledge about modern physical world picture,
space-time patterns, structure of matter to understand the surrounding world and
phenomena of nature;

PC-1- ability to implement technological process according to regulations
and to use technical means for measurement of the main parameters of
biotechnological processes, properties of raw materials and production.

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 electronicsy, «Processes and devices of biotechnology » and other
one.

Main course literature:

1. Andreeva, N. A. Physics: a collection of problems: a practical guide / N.
A. Andreeva, E. V. Korchagina. - Voronezh: Voronezh Institute of the Federal
Penitentiary Service of Russia, 2019. - 188 p. - Text : electronic. - URL:
https://znanium.com/catalog/product/1086249

2. Redkin, Yu. N. Course of physics / Yu. N. Redkin, S. G. Voronchikhin. -
Moscow: Direct-Media, 2020. - 146 p. - ISBN 978-5-4499-0814-8. - Text :
electronic. - URL: https://znanium.com/catalog/product/1989253

3. Kalashnikova, L. V. Physics: textbook / L. V. Kalashnikova; ed. prof. L.
P. Prokofieva. - 2nd ed., erased. - Moscow: FLINTA, 2017. - 60 p. - (Introduction
to the specialty.) - ISBN 978-5-9765-2698-3. - Text : electronic. - URL:
https://znanium.com/catalog/product/1088948

4. Demidchenko, V.I. Physics: textbook / V.I. Demidchenko, I.V.
Demidchenko. - 6th ed., revised. and additional - Moscow: INFRA-M, 2018. - 581
p. + Add. materials [Electronic resource; Access mode: https://new.znanium.com].
— (Higher education: Bachelor's degree). - ISBN 978-5-16-010079-1. - Text :
electronic. - URL: https://znanium.com/catalog/product/927200

5. Glushak, B. L. Explosion physics: a collection of problems and exercises
with solutions / B. L. Glushak. - 2nd ed., Rev. - Sarov: RFNC-VNIIEF, 2019. -
264 p. - [ISBN 978-5-9515-0418-0. - Text : electronic. - URL:
https://znanium.com/catalog/product/1230841

Form of final knowledge control: exam.
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AHHOTAIMSA

Kypc «®uzuka» Bxoaut B 610k b1.b 04.03 u otHOCHTCA K 6a30BOM YacTu
HaIpaBJICHUS MTOATOTOBKHU OakaaBpckoi rnmporpammsel 19.03.01 «buoTexHomorusy,
(bU3UKO-MaTEMAaTHIECKOMY MOIYIIO. TPYIOEMKOCTh MUCIUILIUHBI COCTABISIET 5
3aueTHBIX equHmIl, 180 yacos.

Y4eOHBIM IUJIAaHOM TMPEAYCMOTPEHBI JIEKIIHMOHHbIE 3aHsATHS (36 wyacoB),
naboparopHbele 3aHaTHs (36 dacoB), mnpaktuyeckue 3aHsaTus (18 wacon),
camocTodaTenbHas padota ctynenrta (90 yacoB), sk3ameH (54 vaca). JucuuruinHa
peanusyercs Ha | kypce B | u 2 cemecTpax.

Hust  dopMmupoBaHHMsT ~ HAYaJIBHOTO  KOMIIETCGHTHOCTHOTO  MPOQMIIS
oOy4aronierocs, MpeBapuTEIbHO KEIaTeIIbHO U3YYCHUE TAKUX JUCLHUILINH, Kak
nHpopmaTrka, matematuka. CHOpMHUpPOBAHHBIE B XOJ€ W3YUYCHUS AUCITUTUTHHBI
3HAHWS, YMEHHS ¥ HaBBIKM PEATM3YIOTCS B TaKuX JAUCIHUIUIMHAX, Kak
NEKTPOTEXHUKA W DJIEKTPOHWKA, TEIUIOTEXHUKA, TMPOIECChl H  amnmaparhbl
OMOTEXHOJIOTHH, SKOJIOTHSI, KaK OCHOBA JIJIsi TIOHUMAHUS COJCPIKAHMS yYKa3aHHBIX
JTUCIUTUIMH U (OopMUpOBaHMS OO0IIEH HAy4dHOW KapTUHBI MUPA, JIJISI TTOCTAHOBKHU
OTBITOB, MPOBEJICHUS HEOOXOUMBIX U3MEPEHUIN U 00pa0OTKU UX PE3YIIHTATOB.

Ilenvs TMCUMIUVIMHBI: BOOPY)KCHHE CTYJICHTOB 3HAHHWEM (PU3NYECKUX OCHOB
TEXHUKU M TEXHOJIOTHH, (U3HMUECKUMHU METOJaMH HCCIIEIOBAaHUNA U H3MEPEHUH,
co3JaHre HEOOXOAMMOW 0a3bl ISl WM3Y4YEHHUS MUCIMIUIMH TPo(EeCcCHOHATHLHOTO
IIUKJIA, JJI TIOBBITIICHUS OOIIEH KyJIbTYPHI.

3aoauu oucyunuHbL:

- (hopmMupoBaHUE CUCTEMBI (PU3NICCKUX TTOHSITHIH;

- ¢dopMHpOBaHNWE OCHOBHBIX TPEJCTABICHUNA COBPEMEHHON (HU3NIECKOM
KapTHUHBI MUpA Ha 0a3e N3YYCHUS OCHOB BOXKHEHIINX (U3HMUECCKUX TCOPHIA,

- O03HAKOMJICHHWE CTYACHTOB C BaXXHEHIITMMHU TPUKIATHBIMH acCIeKTaMHu
busuKy;

- O3HaKOMJICHHE CTYJICHTOB C T'yMaHUTapHbIMU acleKTaMu (PU3NYECKOro

3HaHWS, (POPMHUPOBAHNE OCHOBBI JIJISi TIOBBIIMICHUS OOIIEH KyJIBTYphl 00y4aeMoro,
8



€ro HKOJIOTMYECKOTO BOCITUTAHUS;

-03HAKOMJICHHE CTYJEHTOB C (U3MUECKUMHU METOJAMH HCCIEIOBAaHUS U
KOHTPOJISI KaueCTBa MPOAYKIIHH;

- O03HAaKOMJICHHE CTYJIEHTOB C METOJIOM MOJEIUPOBaHUS (PU3HMUECKUX
SIBICHUM, B TOM YHCJIC, C HCIIOJIb30BaHueM DBM;

- (dopmMupOBaHHE yMEHUH TIO CTAaTUCTHYECKON 00pabOTKe pe3yabTaToB
HKCIIEPUMEHTA, UX UHTEPIIPETALINH;

- (opMupoBaHWE HABBHIKOB TUIAHHPOBAHUS OKCIEPUMEHTAa M  €r0
OpraHu3alluy;

- BBIpa0OTKAa MPAKTUYECKUX HABBIKOB pabOThl C H3MEPUTEIbHBIMU
pudopamu, OIEHKH TOYHOCTH U JOCTOBEPHOCTH TOJTYyYEHHBIX PE3YIbTaTOB.

JUist  ycmenmrHoro uM3ydeHus AUCHUIUIMHBL «Dusuka» y olydarommxcs
JOJDKHBI OBITH CHOPMHUPOBAHEI CIICTYIOIINE TPEIBAPUTEIHHBIC KOMITICTCHITHH:

- CIOCOOHOCTH HCTOJL30BaTh OCHOBHBIC (PU3MUYECKHE MOHSATHS U OCHOBBI
bu3MYeCKUX TEOpUid, OJIyYeHHbIC B Kypce (PU3MKHU CpeHEN MIKOJBI JIsl aHaInu3a
1 00BSCHEHHUS TIPOTIECCOB B TIPUPOJIC U TEXHUKE;

- CIIOCOOHOCTH HCIIOJB30BaTh OCHOBBI MAaTEMAaTHYECKOTO aHaiu3a |
BEKTOPHOI aJireOpsl;

- CITOCOOHOCTH pemiaTh MPOCTeHIHe PU3NISCKUE 3a/1a4l AaHATUTUYECKAM U
rpauuecKuM METOIaMu;

- CITOCOOHOCTH TTPOBOIUTH MTPOCTEUIITNE U3MEPEHUS (PU3NICCKUX BEITUYHH,

- BJIaJICHNE HABBIKAMH PA0OTHI C Y4EOHOU JTUTEPATYPOIA;

- BIIQJICHWE HABbIKAMHU WCIIOJIB30BAHUSA MPOCTEUIINX H3MEPUTEIHHBIX
WHCTPYMCHTOB;

- BIIQJICHUE HaBBIKAaMU O(GOPMIICHUSI PE3yJIbTaTOB HAOJIOJCHHM, OTBITOB U
BBIYMCIICHUN.

B pesynpraTe W3ydeHWs JAHHONW AWCIUIUIMHBI Y  OOYYarOIIMXCS
dbopmupyeTcs  CenyroNue  OOIIEKYJbTYpHBIC, 0OImenpopecCHOHaNbHbIE |

npodeccuoHanbHble KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHIUN ).



Kon u ¢popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIHH
OK-5 - CHOCOOBI TUTAHUPOBAHMS U OpraHU3aluy y4eOHOU
CIIOCOOHOCTh 3Haer paboTHI, OCHOBHBIE BU/IbI HHPOPMAIIMOHHBIX PECYPCOB
UCIIOJIB30BATH U MCTOOUKY pa6OTLI C HUMHU
COBPEMEHHBIE METO/IbI COCTAaBJIATH IUIaH PA0OTHI M OCYLIECTBIISATH aHAIIU3 €€
U TEXHOJIOTUU (B TOM PE3YyIbTAaTOB, OCYHICCTBIIATH ITIOUCK Hy)KHOﬁ
e — Ymeer UH(OpPMAIINH, B TOM YHUCIIE 3apYOeKHOM, C

UCIIOJIb30BAHUEM PA3IMYHBIX HH)OPMALIMOHHBIX
MH(pOpPMaIMOHHBIC) B
g pecypcoB
npodeccHoHaIbHON
HaBBIKaMH PabOTHI ¢ HICTOYHUKAMH HH(POPMAIHN
IEATeILHOCTH
Bnaneer
OIIK-2 -crtocoGHOCTD 1 NEepPCIIEKTUBHBIC HAIIPABICHUS PAa3BUTHUS NPUKIATHBIX
TOTOBHOCTD 3nHaer pa3nesioB pU3MKH, COBPEMEHHBIC (PU3NICCKUE METOIbI
UCIIOJIb30BATh UCCIIEeJOBAaHUS
OCHOBHBIC 3aKOHBI AHAIIM3MPOBATh pEe3yIbTATHI SKCIEPUMEHTA,
CCTCCTBCHHOHAYYHBIX | Yyjeer OCYIIECTBJIATh CTATUCTHYECKYIO OOpabOTKYy JaHHbIX,
AUCLHUILINH B 5 HOJIYYEHHBIX B XOJ€ SKCIIEPUMEHTA, J€1aTh BHIBOIBI
npodeccHoHaIbHOM
HaBBIKAMH PaOOTHI ¢ U3MEPHUTENBHBIMU MPHOOpaMu U
NeSITeIbHOCTH, .
crioco0amu MpeICTaBICHUS MOTydeHHON HH(DOpMaIiu
HNPUMEHSATH METO/IbI
MaTeMaTU4ecKOro
aHaNM3a u
MO/ICIIUPOBAHUS, Braneer
TEOPETHYECKOTO U
AKCIEPUMEHTAIHHOTO
UCCIIEIOBAHHS
OIIK-3 - cnocoGHOCTH dyHIaMeHTallbHble pa3ziensl  (pu3MKu B o0beMe,
HCTIONB30BATE SHAHHA O | o HEOOXO0JMMOM TSt TOHMMaHHUSI OCHOBHBIX
COBPEMEHHOMN 3aKOHOMEPHOCTEN ¢uznyeckux, XUMHYECKHUX,
(bu3nUecKoil KapTHHE OMOXMMUYECKUX, OMOTEXHOIOTHUECKHX MPOIIECCOB
Mmupa, UCIIOJIL30BaTh 0a30BbIe 3HAHUS B 00NAacCTH (U3UKH U
HPOCTPaHCTBEHHO- Vateer (u3HUeCKre METOMIBI MCCICIOBAHUS ISl OOBSICHEHUS
BPCMCHHBIX SIBJICHUH TIPUPOJIBI, PA0OTHI TEXHUYECKHUX YCTPOUCTB U
3aKOHOMEPHOCTAIX, TEXHOJIOTHYECKHUX MPOIIECCOB
CTPOCHUH BEIECTBA -
npUeMaMH aHalii3a W CHCTeMAaTH3aluH IMOJyYeHHON
JUIS1 IOHUMaHHUS .
UH(pOpPMAIIMU, MOACITUPOBAHHUS TIPOIIECCOB H SIBIICHHH,
OKPYIKAalOIETo MUPAa ¥ | Braseer N
. U3MEpEeHU I TSt BBISIBJICHUS OCHOBHBIX
SIBJICHUI TTPUPO/IBI N
3aKOHOMEPHOCTEH UX MPOTEKAHHS
[K-1- 3naer COBPEMEHHYIO MPUOOPHYIO 0a3y, OCHOBHBIE
CIIOCOOHOCTD XapaKTEPUCTUKN U3MEPHUTEIBHBIX IPHOOPOB
OCYIIECTBJIATH noaoupaTh HEO0OXOAWMBIE HPUOOPHI sl U3MEpPEHUN
TEXHOJIOTUYCCKNU OCHOBHBIX TAapaMETPOB TMPOIECCOB U OOBEKTOB,
rpouece B YmMmeer BBIOMPATH HY>KHBIE METO/bI U3MEPEHUI,

COOTBCTCTBHHU C
PEriIaMeHTOM U

00pabaTeIBaTh pe3yJbTaThl U3MEPECHUM
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HCIIOJIb30BATh
TEXHUYECKHE CPECTBA
JUTSL U3MEPEHUS
OCHOBHBIX ITapaMETPOB
OMOTEXHOIOTHIECKUX
IIPOIIECCOB, CBOMCTB
CBIPbSI U TIPOTYKIHH

Bnaneer

HaBbIKaMU pabOThl ¢ U3MEPUTENBHBIMU MTPUOOPAMU U
crioco0amu MpeICTaBICHU M0JIy4eHHON HH(OopMauu

I[JBI (bOpMHpOBaHI/ISI BBINICYKA3aHHbIX KOMHGTGHHI/Iﬁ B paMKax JHCHHIIJIMHBI

«Duzuka» MMPUMCHAIOTCA CIICAYIOIMUE MCETOIAbI aKTUBHOTO/ HHTCPAKTHUBHOTO

oOydeHus:  JeKyus

beceoaq,

nekyuu 6  gopmame  Power  Point.
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l. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOMN YACTH

Jleknuu (36 4ac.).

1 cemecTp

Beenenmne. Ilpenmer n metoanl pusuku. Pusnveckas kapruna mupa (1
qac).

[Ipeamer u Meroabl (U3MKH, €€ MECTO B ecTeCTBO3HAHMH. (OCHOBHBIC
paznensl husnku. OCHOBHBIC MPECTABICHUS COBPEMEHHON (PU3UUECKONW KapTHHBI
MHUpa.

MoayJsb 1. ®uznyecKkue 0CHOBbI MeXaHUKH (7 yac.).

Tema 1.1. OCHOBBI KUHEMATUKHU MaTepuaabHOM Touku (1 dac).

Kimaccuueckass w  KBaHTOBass ~ MexaHuka.  HepenstuBucrckas u
pEISTUBUCTCKAs MexaHuka. @Ousnueckue MOJEIU: MarepuaibHas ToOYKa,
a0COJIFOTHO TBEPJI0€ TEJO, CIUIONIHASA cpeia. MeXxaHUYeCKOoe JIBUKEHUE, €r0 BUIBI.
Cucrema otcuera. OCHOBHBIE KHHEMATHYECKHE XapaKTEPUCTHKU JBUKECHUS
yactull. CKOpOCTh U YCKOPEHHE YacCTUIBl MPU KPUBOJIMHEHHOM JIBH)KCHUHU.
JIBM>KEHUE YaCTHUILIBI IO OKPYKHOCTH.

Tema 1.2. OCHOBBI TUHAMUKH MaTepUaIbHON TOUKH (2 yaca).

IlonsaTue cocTosHMs YacTHILI B Kilaccmueckor mexaHuke. Cujia, macca.
3akonbl HetoToHa. MHepunanbHas cucrema otcueTa. [I[puHIMI OTHOCUTENIBHOCTH
lanmunes m OWHWTeiHA. ['paHUIBI NPUMEHUMOCTH KJIACCHYECKOIo crocoda
onucaHus ABWKeHHs yactull. Cuiibl TpeHusi. CUJbl TATOTEHUS, 3aKOH BCEMUPHOTO
tarotenus. Cuna Tsbkectu U Bec Tena. Jledopmaruu, ux Bunsl. 3akon ['yka.

Dnemenmol pesimusUCmMcKoU OUHAMUKU.

IInomuocms  6ewjecmea, memoowvt ee onpeodenenus. Ilnacmuunocmes,
VYAPY2OCMb  KAK — XAPAKmepucmuku MexXaHudeckux Cc8oucme U Kavyecmed
NPOO0BOILCMBEHHO20 CbIPbA U 20MOBOL NPOOYKYUU.

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

Llentp nnepumnu tena. [lneyo cuibl. MOMEHT CWIIBL. Y CJIIOBUE PaBHOBECHUSA

TCJIa, UMCIOIICTO OChb BpalllCHUS. MomMmeHT HHCPUHHN TBEPAOIo TCJIa OTHOCUTCIIBHO
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ocu. Teopema lllTeitHepa. YpaBHEeHUE NBUKEHUS TBEPIOTO TEJa, BPAIAKOIIETOCS
BOKPYT HEMOABWKHOM OCU. MOMEHT UMITyJIbCa TENA.

Tema 1.4. 3akoHbI COXpaHEHUsI B MEXaHUKE (2 vaca).

Nmnynbec Tena. 3akoH COXpaHEHUs UMIyJibca. MOMEHT ummyJibca. 3aKOH
COXpaHEHHMsI MOMEHTa wuMmIyinbca. Pabora. MourHocts. KoHcepBaTHBHBIE WU
HEKOHCEpPBAaTHUBHBIE CHWIBL. MexaHudeckas JHeprus, €€ Buiabl. KuHeTtmueckas
DHEPrusl MOCTYNATEIIbHOTO W BpalmaTeabHOro JABWXKEHHUs. [loTeHnmanbHas
AHEPrusi. 3aKOH COXPAaHEHUSI SHEPTUU B MEXAHUKE.

Tonusmue o peakxmuenom ogudsxcenuu. Odbweghuzuueckuti 3aKOH COXPAHEHUs]
oHepauU, e20 yuem npu oCyuecmeleHuy mexHol102U4ecKux npoyeccos.

Moayab 2. Mexannuyeckue Kojie0anusi 4 BOJHBI (3 yaca).

Tema 2.1. KunemaTtuka u TuHaMuKa KojieOaTeIbHOTO ABMKEHMS (2 yaca).

Konebanusi, ux Buabl. XapakKTepUCTUKU KOJIEOATEIBLHOTO JIBUKEHUS.
['apmonnuecknii  ocuwurATop. KBasuynpyrue cuiibl. YpaBHEHHE JBHKCHUS
FapMOHUYECKOTO OCHMIIIATOPA MO AEUCTBUEM KBa3nuynpyrou cuibl. [Ipocreiimme
KoJie0aTeIbHbIe CUCTEMBbl. DHEPIrusi rapMOHUYECKOro ocuuuisatopa. CBOOOHbBIC
3aryxaronige — kojeOaHusi.  BolHykneHHble — koneOanusi.  Pesonanc,  ero
MCIMOJIb30BAHUE U YYET.

Croowcenue konebaruil.

Tewma 2.2. Bonnbl B ynpyroi cpene (1 gac).

VYopyrue BonHbl, BuUIbl BosH. [lnmockas Oerymass BoiHa. [lpunnmn
['totirenca. JImmHa BOJHBI, BOJHOBOM BEKTOp M (ha3zoBas CKOpocThb. OgHOMEpHOE
BOTHOBOe YypaBHeHue. KorepentHwie BonHBI. [loHsiTe 00 uHTepdepeHIu u
nudpakiuy BOJH. 3BYKOBBIC BOJIHBI, XapaKTEPUCTUKH 3ByKa. YJIbTPA3BYK H
nH(ppa3BYK.

Vavmpa3zeykosvle memoowl 8 6uomexHono2uu.

Moayas 3 ModgekyasipHas puznka u TepMoanHamMuka (7 gac.).

Tewma 3.1. OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON Teopuu (2 yaca).

JluHaMuYecKre M CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B (u3uke. MeToibl

HN3Yy4YCHUS TCIUIOBBIX IMPOLCCCOB. MaKpOCKOHI/I‘-IeCKI/Ie U MHUKPOCKOIIMYCCKHC
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napameTpbl. TemnoBoe IBHKEHHE, €ro OCOOEHHOCTH. TerjaoBoe paBHOBECHE.
Tepmoaunamuueckas temmeparypa. OcHoBHble mnonoxeHuss MKT. Mogens
uaeanbHoro raza. OcHopHoe ypaBHenne MKT uneansHoro raza. 3akon JlaibToHa.
YpaBHeHUE COCTOSIHUS HIE€AbHOTO rasza. ['azoBbie mpornecchl. CTeneHu cBoOOIbI
MOJIEKYJT M BHYTPEHHSSI 3HEpPrusl uaeanbHoro raza. OyHKUMS pacnpeaeiaeHus.
Pacnpenenenne Maxkcpemia. CkopocTtu moiiekyil. Pacnipenenenue boiasiMana.

Memoowl usmepenus memnepamypul.

Tewma 3.2. OcHoBBI (pu3ndeckoit knHeTuku (1 gac).

SIBnenus nmepenoca B razax. [lonsitue rpagueHta BenuuuHbl. Juddysus.
Koaddumment mubdy3un. TennonpoBOIHOCTE. Koadduruent
TEIIONPOBOAHOCTU. BsaskocTs. KoaduumeHT BI3KocTH.

Tennonposoonocms U GA3KOCMb KAK KAYeCMBEHHble XapaKkmepucmuku
NPOOYKYUU, CHOCOObL UX ONpedeeHUs.

Tewma 3.3. OCHOBBI KJIaCCHYECKOW TEPMOINHAMHUKY (2 Jaca)..

KomuuectBo Ttemnotel. IlepBoe Haudamo TEepMOAMHAMHUKH, €ro YYe€T MpHU
OCYILECTBJICHUM  TEXHOJIOTMYECKMX  IpoueccoB.  Kmaccuueckas — Teopus
TEIUIOEMKOCTH  HJEaJbHOrO Ta3a, €€ OorpaHnyeHHocTs. OOpatumble U
HeoOpaTuMeble mnporecchl. OcHOBBI paboThl TemmoBol Mammubl. ukn Kapso.
K.n.n. TemioBoil MalMHBI, CHOCOOBI €ro TMoBblIeHUS. BTopoe Hayano
TEPMOJUHAMHUKH, €r0 Y4YE€T NpPH KOHCTPYUPOBAHUM MEXAHU3MOB. ODHTPONUA U
TEpMOJMHAMHMYECKAss  BEpPOSTHOCTh. leopema HepHcra. OuTpomms  Kak
KOJIMYECTBEHHAsI MEpa XaO0TUYHOCTH. [IpuHIIMNI BO3pacTaHusl SHTPOMNUU U €r0 POJb
B [T03HAaHUH OKPY’KAIOIIETO MUpA.

Cnocobvl  usmepeHus  menjioemMKocmu, ee poib 6  NPOMeKaHuu
MEexXHON02UHECKUX NPOYECCOB.

Tema 3.4. ColicTBa TBepabiX Ted. CBoicTBa xkuakocteit (1 gac).

CtpoeHue KpucTauioB, BUAbl KPUCTAUIMYECKUX pelIeTOK. MOHOKpHUCTAIIIBI
U ToJmkpuctauipl. M3orpornust u aHmzorponus. JlePexTsl KpUCTAIITUYECKOM
pemieTku. TemnoeMKoCTh KPUCTAUIOB MPU HU3KUX TemIieparypax. AMopdHbIe

BemecTBa. JKuakoctu, ux cBorcTBa. IloBepxHOCTHas 3Heprus, MOBEPXHOCTHOE
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HaTsokeHUe. [IOBEepXHOCTHO-aKTWBHBIE BEIIECTBA M HUX  HCIOJIb30BaHUE.
CwmaunBanue. ®opmyna Jlamnaca. Kanumisp, KanuisipHbIE SIBICHUS.

Kuoxkue xpucmannwi, ux ucnonvzosauue. Yuem KanuiiApHuIX AGIEHUU, UX
UCNONB308AHUE 8 MEXHOTIO2UYECKUX NPOYEeccax.

Tewma 3.5. ®a3wl, hazossie npeBparmieHus (1 gac).

da3pl u ycnoBus paBHOBecus ¢a3. Kputumdeckas temmeparypa. Ilap,
BIIaKHOCTh. Da3oBble nepexoanl | u 2 pona. YpaBuenue Knaneiipona-Knaysunyca.
Y nenpHas TemioTa pasosoro nepexona 1 pona.

lInasnenue Kpucmaiiuueckux u amop@HuIX eujecms, memnepamypa
niasnenus, ee usmepeHue OJisi XapaKmepucmuku Kaiecmaea npooyKyuu.

2 cemecTp

MoayJb 4. IjeKTpuYecTBO U MarHeTusm (9 yacon).

Tema 4.1. OCHOBBI JIEKTpOCTaTUKHU (2 Haca).

DIIEKTPUYECKUM 3apsii U €r0 TUCKPETHOCTh. Mnest Onu3koaenicTBus. 3akoH
Kynona. Onekrpocratnueckoe mone. HampsbkenHocTs monsa.  [IpuHuun
cyneprno3uiiui. PaboTa 3Je€KTpOCTaTHUECKOTO TOJIs. DHEPTUsi B3aUMOJICUCTBUS
ANEKTPUUYECKUX 3apsAnoB. [loTeHIman 3MeKTpOCTaTUYECKOrO MOJISI U €ro CBA3b C
HaIlpsOKEHHOCTBIO.  [IpOBONHMK B DJEKTpPOCTATHYECKOM  mojie.  EMKOCTB
npoBoaHuka. KonpaeHcaTopbl, ux mnpuMmeHeHue. EMKOCTh KOHIEHCATOPOB.
CoenvHeHNEe KOHJIEHCATOPOB. DHEPTHUs 3apsKEHHOro KoHJeHcartopa. [1moTHoCTh
HHEPIUU IEKTPOCTATUYECKOTO TOJIS.

dnexmpocmamuyeckas 3auuma.

Tema 4.2. OCHOBBI KJIACCUYECKOM 3JIEKTPOHHONW TEOPUU MPOBOAUMOCTH
METaJIJIOB. 3aKOHBI TOCTOSIHHOTO TOKa (2 Jaca).

Tox TPOBOAMMOCTH, €r0 XapaKTEPUCTUKH. Y CIOBUS CYIIECTBOBAHUS TOKA.
Croponnune cwnbl. JJC. Hcrounuku OIJC. IIpoBoaHUKH, H30ISATOPHI,
MOYNPOBOJHUKH. OCHOBHBIC MPEICTABICHUS KIACCUYECKOU JIEKTPOHHOU TEOPUHU
MPOBOJMMOCTH  METaJUIOB, €€ OmbITHOe obOocHOBaHue. CompOTUBICHUE
MpOBOAHMUKA. 3aKoH OMa Uisl 3aMKHYTOM LIENW M y4yacTKa uenu. 3akoH J[xoyis-

Jlenna. PaseTBnennsie nenu, npasuia Kupxroda. 3akon Bugemana-dpania.
15



Heoocmamxku knaccuueckou snexkmponnot meopuu. Ceepxnposooumocms,
NepCneKmussl ee UCnoab308aHUsL.

Tema 4.3. MarautHoe nosne B Bakyyme (1 yac).

MarnuTtHoe T10JIe, €ro OCOOCHHOCTH. MarHuTHBIA MOMEHT KOHTYpA.
MarnutHas unayknusa. 3akoH buo-CaBapa-Jlamnaca, ero mpumenenue. Cuia
Jlopenmia, ee wucnoms3oBanue. Cuna Awmmepa. Dddexr Xomma. I[lotok u
HUPKYJSILMS BEKTOpAa MATrHUTHOW MHAYKUWH. MAarHuTtHoe IMoJe IJIMHHOIO
COJICHOMIA.

Jlamuuxu Xoana, ux ucnoavzoganue

Tema 4.4. Cratuyeckue mosist B BemiecTse (2 yaca).

[lonsgpHple W  HENOJSAPHBIE  MOJEKYJbl.  ODJIEKTPUYECKHWA  JIUIOJIb.
[Tonspuzamust qusnekTpuka. Bekrop mnoisipuzanuu. DIEKTPUUECKOE CMELICHUE.
JusnexkTpuueckas MPOHUIIAEMOCTh BEIIECTBA.

MaruutHble MOMEHTBI aTOMOB M MoOJeKyJd. HamarnnuuBaHue BelecTBa.
Bektop HamaramueHHOCTH. HamnpsoK€HHOCTH MAarHMTHOrO I10Ji1. MarHuTHas
npoHunaemocts. Ilapa-, nua-, ¢eppo-, aHTUPEeppOMarHeTHKH, QEpPpUTHl HX
npumeHenue. Touka Kropu. JlomeHHas cTpykTtypa (eppoMarHeTHKOB. SIBlieHUE
rucTepesnca, meTiisi TucTepe3uca.

CecnemosniekmpuKu, ux npumeHeHue

Tema 4.5. DnekTpoOMarHWTHBIEC SIBJICHUS. DJIEKTPOMArHUTHBIE BOJHBI (2
qaca).

OnektpomaruuTHass uHAyKOus. 3akoH Dapanes. IlpaBuno Jlenna.
CamouHAYKIMS YU B3aUMHas WUHAYKUUA. WHIYKTUBHOCTb. DHEPryus MAarHUTHOTO
oJIsl.

OcHOBHbIE TIOJNIOKEHHUSI U cieAcTBUA Teopun Makcemia. CyniHOCTb
MPUHIIAIIOB OJIM3KOACHCTBUS U JalbHOACHCTBU. BUXpeBOe 2JIeKTpUUECKOH MoJIe.
Tox cMmemenus. Cucrema ypaBHeHUM MakcBemia B HMHTErpajibHOU (opMe.
DneKTpOMarHuTHasl BOJIHA, €€ OCHOBHBIC MMapaMeTphl M CBOMCTBA, IpapuUecKoe
npeacraBieHre. CKOPOCTh AJEKTPOMATHUTHOW BOJIHBI, €€ PAaBEHCTBO CKOPOCTHU

CBeTA.
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WNneanbHblil koneOaTeNbHBIA KOHTYP, CBOOOJHBIE KOJ€OaHUS B KOHTYpE.
OTKpBITHIN KOJIeOaTeNnbHbIN KOHTYP. OnbITHI ['epiia (caMoCTOsATENBHO).

Hcnonvzosanue sa6nenus 1eKmpomMacHUmMHoU UHOYKYUuU 8 2J1eKmpomexnHuKe
u paouomextuxke. Tpancghopmamopuwi, ux ucnonrvzosarue.

MoayJsb 5. OnTuka (3 yaca).

Tema 5.1. PasBurue mnpexncraBieHuii o npupoje cBera. (OCHOBBI
r€OMETPUYECKOMN ONTUKHU (CAMOCTOSITEIBHO).

Bo3HUKHOBEHHE KOPITYCKYJISIPHOM M BOJHOBOW TEOPUH CBETOBBIX SIBIICHUM,
JTanbel MX pa3BUTHA. Mnes KOpHycKyJIIpHO-BOJIHOBOI'O Jyalu3Ma CBETa, €€
onbITHOE 0oOocHOBaHMe. Illkana 37€KTpOMarHUTHBIX BOJIH. /(Manma3zoH JUIMH BOJIH
BUIMMOro cBeta. [loHsATHE ydya. 3aKOHBI T€OMETPUYECKON ONTUKH, 00JIaCTh UX
npumeHuMocT. [lokasarens mnpenomileHHs BellecTBa. SIBIEHHME MOJHOTIO
OTPaXXECHMS, €r0 MCIOJIb30BAHUE. 3epKana. TOHKHE JIMH3BI, UX XapaKTEPUCTHUKH,
dbopmyIia TOHKOM JIMH3HI.

Onmuyeckue npubopsl, UX UCNOIL306AHUE ONd AHAIU3A KA4ecmed
nPOOYKYUU.

Tewma 5.2. OcHOBBI BOJTHOBOM ONTHKH (2 yaca).

Monoxpomaruueckuii cBeT. KorepeHTHble HCTOYHHUKH CBETa, CIOCOOBI
MOJIYYeHHUs] KOT€PEHTHBIX CBETOBBIX BOJIH. MHTepdepeHius cBera. OnTuyeckas
pa3HOCTh XOJa BOJH. YCJIOBHS MHUHUMYMOB M MAaKCUMYMOB HHTEp(EpPEHIIHH.
WuTepdpepeniuss cBera B TOHKUX IUleHKaX. [ludpakuus cBera, ycinoBus ee
HaOmonenus.  [lpunanmun  [roiirenca  —@®penens.  Bugel  gudpaknuu.
JudpakiunonHas pemierka, €€ XapaKTepucTuku. JIudpakIMOHHBIN CIIEKTP.
Pa3zpemaromas cnocobHocTh ontuueckoro npubopa. Ilomspuzaums cBera.
EcrecTBEHHBI M MOJIIPU30BAaHHBIA CBET, BUABI moJisipusanuu. llonspusaTopsi.
3akon Mamtoca. 3akoH bproctepa. [lBoitHoe inyuenpenomiieHue. ONTUYECKU
aKTHUBHbBIE BEIIECTBA.

Humepgepomempeol, ux npumenenue PenmeeHocmpyKmypHulil aHAIU3.
lonoepaghus. Ilonspumempsl, ux ucnorvb3oéanue O0ns ONpeoeieHusl COOEPHCAHUSL

ONMuU4eCKu aKmuBHblX 8eulecms.
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Tema 5.3. B3aumoeiicTBre cBeta ¢ BemiectBoM (1 vac).

Jucrniepcust cBeTa, BUABI AUCHEPCUU. DJIEMEHTapHas TEOpPUSl AUCIEPCHUU.
Hucnepcuss  BemectBa. [lormomenune  cBeta. 3akoH  Jlambepra-byrepa.
Koaddunuent nornomenus. CenexktuBHoe noronieHue. Paccessnue csera. 3akoH
Pasniest. MonekyssapHoe paccesHue.

Pegdpaxmomempui, npumenenue pegpakmomempuueckoeo memooa 8
nuwesou npomvluLiennocmu. Llgem.

Moayab 6. ATomHasi GU3MKa U OCHOBbI KBAHTOBOI Teopuu (3 yaca).

Tema 6.1. KBantoBsie cBoiicTBa u3inyueHus (1 gac).

KBanToBasi rumore3a u ee dKCIEpUMEHTaIbHOE 00OCHOBaHUE. KBaHTOBBIC
cBoiicTBa wu3nmyueHus. Dotodrdpdexr, ero Buabl. OOBsIcHeHHE QGoTorhPeKTa.
3akonbl CtoneroBa. YpaBHeHuEe DiHIITEITHA. POTOSIEMEHTBI, UX TPUMEHEHHUE.

TeroBoe wu3MydeHue. 3aKOHBI TEIUIOBOIO M3Iy4Y€HHUs, MX OOBICHEHHE.
@®opwmyna [1naHka.

Hugppakpacnoe u ynempaguonemogoe usnyyeHue, ux ceoucmea u
UCNONb3068AHUE.

Tewma 6.2. DnemeHThI KBaHTOBOM MexaHukH (1 gac).

I'unote3a ne bpoiins, ee onbITHOE 000CHOBAaHUE. XapaKTEPUCTUKHU BOJIH JI€
bpoitnss. CooTHOlIeHUsT HeonmpeAeaeHHOCTe. [[pUHIMIIBI KBAHTOBOW MEXAHUKHU
(IOTIOJIHUTENTFHOCTH, COOTBETCTBHUSL U Jp.). BonHoBas (ynkims. CrarmoHapHoe
ypaBuenue lllpenunrepa. KBantoBeie umncia. bozonbl u ¢gepmuonsl. ITpuninumn
[Taynmu.

Tema 6.3. AToM 1 MosieKyia. DJIEMEHTHI KBAHTOBOM AJIEKTPOHUKH (1 "ac).

Mogenu ctpoenusi aroma. OnwiT Pesepdopna. Ilnanerapnas mojaenb, ee
Henocratku. [loctynarel bopa. U3nydenue atoMoB U MOJeKysl. Bunbl criekTpoB
u3iydeHus. CreKkTpbl MOTJIONIECHHUS.

BriHy)XKJIeHHOE€ W CIOHTaHHOE u3iydeHue. IlpuHuun paboThl jnaszepa, ero
UCIIOJIb30BaHUE.

Jllomunucyenyus, ee euovt u npumenenue. 3axon Cmoxca. CnexmpaivbHbiil

ananmus, eco npumeHeHue onst onpedeﬂenuﬂ KayecmeerHHo20 U KoauvecmeeHHOo2o
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cocmasa geujecmaa.

Monayas /. Sinepuasi ¢puszuka (3 yaca).

Tema 7.1. Ctpoenue sigpa. PagnoakTuBHOCTh. PU3HYECKHUE OCHOBBI /IEPHOM
AHEPreTUKHU (2 Jaca).

Mopenn sapa. Hykionsl, unx xapakrepuctuku. HM3oromel. fnepnoe
B3aMMOJICICTBHE, €ro CBOMCTBA. DHEPTUA CBA3U U Je(EeKT Macc siapa.

EcrecTBeHHast M1 UCKYCCTBEHHAsI paJIMOAKTUBHOCTh. BUIBI paIuOaKTUBHOIO
U3IIy4EeHHs, UX HpUpoAa U OCOOCHHOCTU. 3aKOH paJUOAKTUBHOIO pacraja.
[lepron mosypacnajga, MOCTOSIHHAs pacnaaa. AKTHUBHOCTb PaguOAKTHUBHOTO
npernapata.  Ilonsatue  no3pl  oOnydeHusa.  buonormueckoe — neficTBue
PaJAMOAKTUBHOTO U3IyYEHHUs, CIIOCOOBI 3aIUTHI.

SAnepHble peakuyu, UX BUIIbl. DHEPTUs AI€pHON peakiuu. Peakuus neieHus.
[lenHas peakuus, ycioBHs ee TpoTekaHus. Snepusiii peaktop. IIpoGnemsl u
MIEPCIIEKTUBHI SAEPHON YJHEPTETUKHU. TEPMOSAEPHBIN CUHTES.

Hozumempul.  Ecmecmeennviti  paduoakmusHnviil  @on. Hcnonvzosanue
PaAouoaKmueHbix u3omonos. Ilpobaremol ynpaensemozo mepmosodepHo20 cunmesda.

Tema 7.2. DnemeHTapHbIe YaCTHUIIBI M1 KOocMHUUecKue ayuu (1 gac).

DJIeMEHTapHbIE YaCTUIlbl, WX CBOMCTBA. YacTUUBI W AHTUYACTHULIBIL.
Knaccuduxanus snementapHbix vactull. DyHIameHTadbHbIE B3aUMOJICUCTBUSL.
KBapku u rimrooHbl. @usnyeckuid BakyyM. MeTobl PErUCTpaly 3JIEMEHTapPHBIX
YaCTHLI.

Kocmuueckue nyuu, ux eauanue Ha OKcuble  OpeAHU3MbL U HA

qbyHKquHupoeaHue mexHu4ecKux yCI’i’ZPOIZCWlG Ha 3eme.
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Il.  CTPYKTYPA U COAEPKAHHUE MPAKTUYECKOHN YACTHU
KYPCA

IIpakTuyeckue 3ansatus (18 yacon)

TeMbl IPAKTHYECKUX 3AHATHI
1 cemecTtp (18 yacoB)
3anarue 1.
Tema: Beenenue B Kypc puszuxku (2 yaca)
Bup yueOHoI1 padoThI: ceMuHap.
Ili1an cemunapa:
1. TpeboBanus Kk ocBoeHHIO Kypca pu3nuku. DopmMbl KOHTPOJIS.

2. IlpaBuna TeXHUKN OE30MMACHOCTH Ha 3aHATHUAX MO (UBHKE.

3. MaremaTtudeckoe npuiaoxxenue. IlpaBuia nmocrpoeHus rpaukoB.
3ansitue 2.
Tema: OCHOBBI KHHEMATHKH MATEPUAIBbHON TOYKH (2 yaca).
Bup yueOHoI padoThI: ceMUHAP ¢ pelleHrneM 3a1a4.

3anmaum [5] (ocH.): 1.4, 1.10, 1.14, 1.26, 1.30, 1.37.

3ansitue 3.

Tema: OcHOBBI KJIaCCHYECKON JTMHAMUKH. (2 Yaca).

Bup yueOHoOI pa0doThl: ceMUHAP € pellleHHneM 3a1a4.

3amaun [5] (ocH.): 1.44,1.46, 1.52, 1.54, 1.58, 1.63.

3ausaTue 4.

Tema: Mexanuka TBepaAoOro reja. 3aKkOHbI COXpaHeHUd (2 yaca).
Buj yueOHoI padoThl: ceMUHAP ¢ pelleHrneM 3a1a4.

3anaum [5] (ocH.): 1,64, 1.65, 1.66, 1.67, 1.69.1.70.

3ausartue 5.
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Tema: Mexannuyeckue KoJie0aHus U YIIPYTrHe BOJHBI (2 4aca).

Bua yueO6Hoil padoThl: ceMUHAP € pellieHueM 3a1a4

3agaum [5] (ocH.): 4.3,4.5,4.6,4.15,4.22,4.117, 4.119.

3ausaTue 6.

Tema: ®u3nvyeckue 0CHOBbI MEXaHMKH (2 yaca).

Buj yueOHoi1 paGoThi: KOHTPOJIbHOE TecTUPOBaHue (Tect 1).

3ansTue /.

Tema: MoJieKyJIsIpHO-KHHETHYECKAS TEOPHS HI€AJTbLHOIr0 raza (2 yaca).

Bup yueOHO# padoThl: CeMUHAP € pelICeHUEM 3a1a4

3anauum [5] (ocH.): 2.2, 2.3, 2.5, 2.10, 2.12, 2.14, 2.15, 2.16, 2.30, 2.32, 2.34, 2.46.

3ansTue 8.
Tema: CBoiicTBa KMIAKOCTEH U TBEPAbIX TeJ (2 yaca).
Bup yueOHoi1 pa0doThl: cCeMUHAP ¢ pellleHrueM 3a/1a4 / Npo0JieMHbIi ceMHUHAP

amaun [5] (ocm.): 2.98, 2.99, 2.100, 2.102, 2.105, 2.106.

3ansTue 9.
Tema: MouiekyJisipHas pU3HUKA U TEPMOJAMHAMHKA (2 yaca).

Bup yueOHo# pa0doThl: KOHTPOJIbHOE TeCTUPOBaHUe (TeCT 2).

JlaGopaTopHble 3ansiTus (36 4acoB)

1 cemecTp
Beenenue. Ilpeamer u MeToabl pu3uku. PUsnyecKkas KapTUHA MUPA
JlaGoparopuasi pabdora Nel H3mepuresbHble MHCTPYMeHTHI. MeToabl

pacuera norpemHocTed Gpu3ndecKux BeJTMYUH (2 yaca).
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ConeprxaHue 3aHATHUS:

1. O3HAaKOMIIECHHE C METOJMKOM HCIIOJIb30BaHUS MHUKPOMETpa H
MITAHTCHIUPKYIIS 1711 K3MEPEHUS JIMHEHHBIX pa3MepoB Tel. TpeHuHT.

2. O3HakOMJICHME C METOJaMHU pacueTa IMOTPEIIHOCTeH NPSAMBIX H

KOCBCHHBIX I/IBMepeHI/Iﬁ.

3. N3mepenne MTuHEHHBIX pa3MepOB TeJla, BBIAAHHOTO MPENoAaBaTEeNIEeM.
4, Pacuer norpemHocTei nNpsiMbIX U3MEPEHUN 3aJJaHHBIM METOJIOM.
S. Briuncnenne oObema Tena. BwiBog  Gopmylibl  OTHOCHUTEIBHOM

MOTPEIIHOCTU U BBIYKCIICHUE MOTPEITHOCTH OIpeieNieHUus o0bheMa.

6. Odopmienne oTuera.

MoayJb 1. ®u3nyecKue 0CHOBbI MEXAaHUKH.

JlabopaTopnasi padora Ne2: M3ydenue aedpopManvy U oOmnpeaeeHUe
’KeCTKOCTH MaTepuaJa (4 yaca).

ConepxxaHue 3aHATHSA:

1. O3HakoMJICHHE C BUJAMU U 3aKOHAMH JiehopMaIui.

2. W3mepeHre BeIMYMHBI PACTSOHKEHUs 3aJaHHOro olpasua Mmoj

I[CI\/'ICTBI/IGM CHJIBI TAXKECTHU.

3. Brruncienne ®ecTKOCTH Marepuaia oopasma. Pacuer morpemHocTei
WU3MEPEHUS.
4, [TocTpoenne rpaduka 3aBUCUMOCTH BEIWYUHBI naedopMmanuu OT

JIEUCTBYIOILIEH CUJIBI.
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S. Odopmiienue otuera. DopMylupoBaHHME BBIBOJIA O XapakTepe
nedopMarii ¥ BRITOTHEHUH/HEBBITIOJIHEHUH 3aK0oHa ['yKa.

Moayab 2. Mexannuyeckue Koj1e0aHusi U BOJIHBI.

JlabopaTtopnass  paboraNe3d: OmnpegesieHue MOMEHTAa  HMHEPUHUU
¢pusnueckoro masitnuka (4 yaca).

ConepxaHue 3aHATHS:

1. O3HaKOMJICHHE C TPOCTEUIIUMU KoOJIeOATEIbHBIMH CHCTEMaMH,

XapaKkTepUCTUKAMH U 3aKOHAMU KOJICOaHUM.

2. N3mepenne nepuoaa KojaeOaHui U IJTUHBI MAsITHUKA.
3. Brluncienne MOMEHTa HHEPLMN MAasiTHUKA. PacueTr morpemHnocTen.
4. Odopmienue otyeTa, GOpMyJIMPOBAHNUE BBIBOJA O BIMUSHUU MOMEHTA

WHEPIIMU MasiTHUKA Ha XapaKTEPUCTUKU KOJIeOaTeIbHOTO poiiecca.

Mopayas 3. MoJiekyisipHast pU3UKa U TEPMOANHAMUKA.

JlabopaTopHas padora Ne4 Onpenesienue K03 punuenrTa
NMOBEPXHOCTHOI0 HATHKEHUS )KUAKOCTH (4 yaca).

Conepxxanue 3aHITHSA:

1. O3HakomJIeHME C  METOAMKON  u3MepeHws  KoddduimenTta
MOBEPXHOCTHOTO HATSKEHUSI.

2. N3mepeHre cuiibl MOBEPXHOCTHOTO HATSKEHUS METOJOM OTphIBa

KoOJIb11a. HSMCpCHI/IC AnaMETpa KOJIbLaA.
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3. O6paboTka  pe3yJbTaTOB  M3MEPEHUS  C  KCIOJIb30BAaHHEM
KOMIBIOTEPHON mporpamMmbl. Berumnciienne kod(d@uieHta MOBEPXHOCTHOTO
HATSKEHUS, PACUET MOTPELTHOCTEM.

4. W3mepenne cuibl MOBEPXHOCTHOTO HATSXKEHUS METOJOM OTphIBA

KaIlICJIb. I/ISMepeHI/IC AUaMCTpa KallnJLrIpa.

S. Boruncnenne ko3¢ @uiMeHTa MOBEPXHOCTHOTO HATSKEHMSI, pacyeT
MTOTPEIIHOCTEM.
6. Odopminenue otdeta, popMyaupoBaHue BbiBoJa 00 3((PEKTUBHOCTH

BBIOpaHHBIX METOJOB Ha OCHOBE CPABHEHUS JKCIIEPUMEHTAIBHO TOJYYEHHBIX U
TaOJTMIHOTO 3HAUYCHUU ko3 duireHTa MOBEPXHOCTHOTO HATSDKCHUS
YHCTON/MBLILHOM BOBI, O BIusHUU [IAB Ha MoBepXHOCTHOE HATSKEHUE.

Jlaboparopuasi paGora NeS: OmpeneneHne BSI3KOCTH KHIKOCTH
MeToaoM CTokca (4 yaca).

ConepxxaHue 3aHATHSA:

1. O3nakomieHue ¢ MmetogoM CTokca.

2. [IpoBeneHue OKCIEPUMEHTa, W3MEPEHHE pajauyca I[IApUKOB U

CKOPOCTEW ABMKEHUS UX B 3aJJaHHOM KUIKOCTH.

3. Boeruucnenne — koddduiimeHTa  BSI3KOCTH  KUIAKOCTH,  pacyeT
MTOrPEMTHOCTEN.
4, Odopmiienne otuera, GpopMynupoBaHue BeiBoja 00 3(PHEKTHBHOCTH

METOoda CTokca Ha OCHOBE CpaBHCHHA OKCICPUMCHTAJIbHO IIOJYYCHHOI'O H

TaOJIUYHOTO 3HAYCHUH KO PUIIMEHTA BA3KOCTH.
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2 CemecTp

MoayJib 4. IJeKTPpU4eCTBO U MATHETU3M.

Jlaboparopuasi paGora Ne6: DiaekTpousMepuTe/bHble NPHOOPHI (2
yaca).

CopepxaHue 3aHITHA:

1. O3HakOMJIEHHE C OOIIMMHU XapaKTEpPUCTUKaMU IPpUOOPOB, CUCTEMAMU
pUOOPOB U UX BUJAMU B 3aBUCUMOCTH OT Ha3HAUECHHUS.

2. O3HaKOMJIEGHHE C  METOJAAMH  ONPENEJEHUs  IMOrPEIIHOCTEN

AIIEKTPOU3MEPUTENLHBIX TPUOOPOB.

3. O3HaKOMJICHHE C MapKUPOBKON MPUOOPOB M METOIUKON pabOTHI C
npudbopamu.
4, Pemenue 3amau (BBITIOJIHEHHE TECTOB) HA BBIUHUCIECHUE XapaKTEPHBIX

napameTpoB PUOOPOB.
JlabopaTopHasi padora Ne7: U3zyuyenue cBoiicTB eppoMarHeTuxkon (4
yaca).

ConepxaHue 3aHATHSA:

1. OznakomyieHHe€ C J1a0OpPaTOPHOM YCTAaHOBKOM U dJIEMEHTaMHU
YIpaBJICHHUS.

2. [Tomy4yenue Ha 3kpaHe ocuuiuiorpada meTau rucTepesnca.

3. W3mepenne mapaMeTpoB IE€TAM TPH  PA3IUYHBIX  3HAYCHUIX

HampsDKCHUS C BbIXOAa I'CHEpPATOpa, BBIYMCIICHUC HHAYKIHW WM HAIIPSAKCHHOCTH

MAardmMTHOI'O ITOJIA, KOC—)pIII/ITI/IBHOﬁ CHUJIBI U OCTaTOYHOM HHAYKIUU.
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4, [TocTpoeHne KpUBOM HAaMAarHUYEHHUS.

d. Odopmenue oT4eTa, dbopmynrpoBaHue BBIBOJIA 00
HKCIIEPUMEHTAIHLHOM MOITBEPK/ICHUU CBOUCTB (heppOMarHeTuka.

Jlaboparopnasi padora Ne8: M3yueHue TeMmepaTypHOil 3aBHCHMOCTH
CONPOTHUBJICHUS MOJYNPOBOJHUKOB U MeTAJLJIOB (4 4aca).

COI[Cp)KaHHG 3aHATHA:

1. O3HakoMieHHE ¢ Ja0OpPaTOpHOM YCTAaHOBKOM M 3JIEMEHTaMH
YIPABJICHHUS.
2. W3mepeHre CONpOTUBICHUS 3aJaHHBIX OOpa3lOB MpPH Pa3IUUHBIX

3HAYEHHUAX TEMIIEPATYPHI.

3. [Toctpoenne  rpa@ukoB  3aBUCHUMOCTH  CONPOTHUBIIEHUS  OT
TEeMIIepaTyphl IJIs1 K&KI0T0 o0pasiia.

4. OnpeneneHue CONPOTHUBIEHHUS 0pu HyJe rpaaycoB Llembcus wu
TEMIIEPATypHOTO  KO3(Q(UUMEHTa  CONPOTUBICHHUS  MeTalyla,  LIUPUHBI
3aMpenieHHON 30HbI ISl MOJIYNPOBOJHUKA C UCIHOJIb30BAaHUEM TIpadUyecKoro u
aHAJIMTHYECKOTO0 METOOB.

S. Odopmiienne otdyera U (HOPMYJIMPOBAHUE BBHIBOJA O COOTBETCTBHUU
MOJIYYEHHBIX PE3YyJIbTaTOB BBIBOJAM TEOPHUHU.

MoayJsb 5. OnTuka.

JlaGopaTopnas pab6ora Ne9: OmnpenejieHue nokasarejsi npejoMJieHusi
KMJIKOCTH IPHU NOMOIIM peppakromerpa. Onpenesenue coaepxxanus 0Oeaka B

MoJIoKe (4 Jaca).
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ConeprxaHue 3aHATHS:

1. O3znakomiieHHE ¢ pehpaKTOMETPOM U METOJAUKON pabOTHI C HUM.

2. N3mepenne pedpakromerpom UPD-22 mokaszareneld mpeaoMICHUS |
CpEeHEW IHCIIEPCUU KUIKOCTEH, BBIAAHHBIX IpenojasareneM. OmnpeneneHue

HOFpGIHHOCTefI HN3MCPCHU.

3. OmnpeneneHre BHUJA JKUAKOCTH TI0 HM3MEPEHHOMY ITOKa3aTesro
PETOMJICHUS.

4, [ToaroroBka 006pa3ioB 6€30€IKOBOI CHIBOPOTKHU.

S. Onpenenenue conepxkanus Oenka B Mojoke pedpakrometpom NPD-
464.

6. Odopmienne otuera, popmynupoBaHue BbiBoJIa 00 d3)PEeKTUBHOCTH

pedpaKkTOMETPHUUECKOTO METO/IA.

Moayab 6. ATomHasi Gpu3MKa ¥ OCHOBbI KBAHTOBOM TeOPHM.

JlabopaTopHas padoraNel(: IIposepka 3akona Credana-bosabumana (4
yaca).

ConepxxaHue 3aHATHS:

1. O3HakomJieHHE C J1a0OpaTOpPHOM YCTAaHOBKOW U dJEMEHTaMH
yIpaBJeHHUsl. 3aIlyCK IPOrpaMMBl.

2. N3mepenne Ttepmo-O/IC mpu pa3iuuHBIX TeMmIepaTypax Ha OCHOBE
aHanu3a rpaduKoB, MOTYUYEHHBIX C UCIIOIH30BAHUEM KOMITHIOTEPA.

3. Brruncnenue temmepaTypbl HUTH Hakajia JIaMIObl TPH Pa3IudHBIX

HaIpsKCHUAX.
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4.  Tloctpoenme rpaduka 3aBucumoctu Tepmo-I/C oT Temmeparypbl B
J0TapuMUYECKUX OCSIX.

S. OnpeneneHue NokKasaress CTENEHN TEMITEPATYPHI.

6. Odopmieane oTYeTa, dbopmynupoBaHue BBIBOJIA 00
OKCIIEPUMEHTAIFHOM TONTBEpKIeHUN 3akoHa CtedaHa-bonpiiMaHa Ha OCHOBE
CPaBHCHHUS TEOPETUYECKOTO M JKCIEPUMEHTAIBHOTO 3HAUYCHUH TMOKa3aTes

CTCIICHU TCMIICPATYPHLI.
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1. YYEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4ueOHO-METOAUYECKOE

oOecrieueHue

CaMOCTOITEITHLHOU

paboTHI

oOyuatonuxcs no guctuminHe «®Pusukay» mnpexacrasieHo B Ilpunoxkenuu 1 u

BKJIFOYAET B CCO:

HJ'IaH-I'panI/IK BBITIOJTHEHHUSI CaMOCTOSTEIILHOMN pa6OTBI 110 JUCHMUIIIIMHE, B

TOM 4YHCJIC:

— IIPHUMCPHBIC HOPMbI BDCMCHH Ha BBIIIOJIHCHHUC 110 KAXKAOMY 3a1aHUTO,

— XapaKTCpUCTHKA SaﬂaHI/Iﬁ JIIA CaMOCTOSITCIIbHOM pa6OTI>I 06yqa}omnxc;l

N MCTOANYCCKUC PCKOMCHAALIMHA 10 UX BBIITOJIHCHUIO,

— TpeOOoBaHMUS

K MMpCaACTaBJICHUIO u

CaMOCTOSITEJIbHOM pa6OTBI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60T1>1.

Y. KOHTPOJIb JOCTUXKEHUS LEJIEH KYPCA
JOITYCK K B5K3AMEHY I10 JUCHUIUIMHE BO3MOXEH TOJIBKO ITPU
YCJIOBUHN
[MPEAYCMOTPEHHBIX PITY .

[Ipuem 3K3amMeHa MOKET OCYILIECTBIATHCA B popMax:
-YCTHOTO coOece10BaHus;

- 110 pe3yJbTaTaM pPEUTHHTA.

BBIITOJIHEHM A

BCEX

JIABOPATOPHbBIX

oOpPMIICHUIO  PE3YJIbTATOB

PABOT,

Neo | KonTpomupy Kozp! u aTans1 popmMupoBaHusi KOMIETSHIIHMA OueHouHbIE CpeACTBa
1/ €MbIe TEKYLIUN IIPOMEKYT
i pasnensl / KOHTPOITh ouHast
TEMBI arTecTanu
JIUCIATUINHBI |
1 | Moayms 1. OIIK- | 3naer GynaamMeHTalbHBIE pa3/ieibl MEXaHUKH | YCTHBIM OTBET | DK3aMeH
Ddusnyeckue | 2, B 00BeMe, He0OXOMMOM JIJIsl TOHUMAaHHS (yo-]_) Bonp.(lce
OCHORBBI OIIK- | OCHOBHBIX 3aKOHOMEPHOCTEH (n3nueckux, KoHcoekT m.): 1-19,
MEXAHUKH 3 XUMHYECKUX, OMOXUMHUYECKUX, (TTP-7) 29-31
OMOTEXHOJIOTHUECKHX TIPOIIECCOB, Tecr Nel (ITP-
TMEPCIICKTUBHBIC HAIIPABJICHUA PAa3BUTHUA 1)
MIPHUKJIATHBIX Pa3esioB (PH3UKH, COBPEMEHHBIC
(1)I/I3I/I‘ICCKI/IC METOAbI NCCIICAOBAHUA
YMeeT UCTIOIH30BaTh 0A30BBIC 3HAHUS B Pemenue DK3aMeH
00nacTH MEXaHUKH )11 OOBSICHCHUS SIBICHHM 3anay (ITP-2) 3.1.1-
MIPHUPOJIBL, PAOOTHI TEXHUYECKUX YCTPOUCTB U TBOpUECKHe D.1.4
TEXHOJIOTMUECKUX MPOLIECCOB, TSl PEIICHUS 3a/aHAs
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3aj1a4, aHAJIM3UPOBATh PE3YJIbTaThI
AKCIIEPUMEHTA, OCYILECTBIATh
CTaTUCTHUYECKYIO0 00pabOTKY TaHHBIX,
IIOJIyUYEHHBIX B XOZI€ SKCIIEPUMEHTA, J€JIaTh
BBIBO/JIbI

(cocTtaBneHue
3anmayq) [1P-13

Buageer npuieMaMu poBeCHUS
IKCTIEPUMEHTAIILHBIX UCCIICIOBAHUM,
00pabOTKM TaHHBIX H3MEPCHHUSI, aHATIN3a 1
CHCTeMaTH3aIlH1 TTOJTyYeHHOH MH(OpMALHH,
MO/JICITUPOBAHHUS TIPOIIECCOB U SIBJICHUH,
HaBBIKAMH pa0OThI C U3MEPUTEITLHBIMU
pudoOpaMu 1 Crioco0aMu MPeACTaBICHUS
MOJTy4eHHOU nH(pOpMaIuu

JlaGopaTopHas
pa6ora (ITP-6)

DOK3aMeH
2.1.1-
D.14

Monyns 2.
Mexaandaeck
ne
KOJICOaHHS U
yupyrue
BOJIHEL.

OIIK-

OIIK-

3HaeT QpyHIaMEHTaIbHBIE pa3ieibl GU3NKA B
o0BeMe, HEOOXOUMOM JIJIST TOHUMAaHMS
OCHOBHBIX 3aKOHOMEPHOCTEH PH3MUYCCKHX,
XUMAYECKUX, ONOXUMHYCCKHX,
OMOTEXHOJIOTUYCCKUX MPOIIECCOB,
MEPCIICKTUBHBIC HAMPABIICHUS PA3BUTHSI
MPUKIIAIHBIX Pa3/esoB (pU3UKH, COBpPEMEHHBIE
(1)I/I3I/I‘ICCKI/IC METOAbI HCCIICAOBAaHUA

YCTHBII OTBET
(YO-1)
Koncnekr
(ITP-7)

DK3aMeH
Bomp.(Ice
M.): 20-28

‘Ymeer ucnonb30Bath 0a30BLIE 3HAHKS B
obnactu GU3KKH IS O0BICHCHUS SBICHUIMA
MPUPOBI, PAOOTEI TEXHHYECKUX YCTPOHCTB 1
TEXHOJIOTHYECKUX MPOIECCOB, PELICHUS 3a/1a4,
AHAJIM3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA,
OCYIIECTBIISATh CTATUCTUYECKYIO 00pabOTKY
JTaHHBIX, MTOJTYYEHHBIX B XOJ€
AKCIIEPUMEHTA, JI€JIaTh BBIBOBI

Pewenne
3amay ([1P-2)
JlaGopatopHas
pabora (ITP-6)

OK3aMeH
D.1.5,
2.1.14

BJIaI[eeT npueMamMu aHajin3a u
CUCTEMaTH3alluH MTOJy4eHHON HH(opMaIuy,
MOJIEJTMPOBAHUS MPOLIECCOB U SIBAEHUMN TS
BBISIBJICHHSA OCHOBHBIX SaKOHOMepHOCTefI nux
NpoTeKaHus, HaBbIKaMHU paboThI C
U3MEPUTENIBHBIMU IPUOOPaMU U
crocob6aMH MpecTaBIeHUs MOTydeHHON
uH(popManun

JlaboparopHas
pabora (ITP-6)

DK3aMeH
0.1.5,
2.1.14

Monyisb 3.
MonexynspH
ast pusukKa u
TEPMOJUHAM
uKa.

OIIK-

[K-1

3Haer QyHIaMEHTATbHBIE Pa3/Iebl
MOH@Ky.]'ISIpHOﬁ (I)I/I3I/IKI/I U TCPMOJUHAMUKHU B
00beMe, HEOOXOJUMOM JIJISI HOHUMAaHHUS
OCHOBHBIX 3aKOHOMepHOCTCﬁ (1)I/ISI/ILICCKI/IX,
XHMHYECKHUX, ONOXHUMHUYECKHX,
OHMOTEXHOJIIOTHUECKUX mpoueccos ,
COBpPEMEHHYIO TPUOOPHYIO 0a3y, OCHOBHEIE
XapaKTePUCTUKU U3MEPUTETbHBIX
puOOpOB

YCTHBIN OTBET
(VO-1)
Konucnekr
(ITP-7)

Tect No2 (ITP-
1)

DK3aMeH
Bomnp.(1ce
M.): 32-56

‘YMeeT HCTI0Ib30BaTh 0a30BbIC 3HAHUS B

Pemenue

OK3aMeH
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00JIacTH MOJIEKYJISIPHON (DU3MKH 1 3amau (ITP-2) | D.1.6-
TEPMOJMHAMUKH JUIsl OOBSICHEHUS SIBICHUI Jla6opatopras | D.1.13
HPHPOJIBI, PA0OTHI TEXHUYECKHUX YCTPOKCTB U pa6ora (IIP-6)
TEXHOJIOTHYECKUX NPOLECCOB, PELICHHS 3412, | Tponyeckue
HO,I[6I/IpaTI: HEO0OXOAMMBIC TTPUOOPHI JIJIs 3 AHTS
MU3MEPEHHI OCHOBHBIX [1apaMETPOB (cocTasricHe
MIPOLIECCOB U OOBEKTOB, BBIOUPATH HY>KHBIE sanau) [1P-13
METO/Ibl U3MEPEHHH, 00padaThIBATh
pe3yJbTaThl U3MEPEHUI
Baajeer nmpueMamu aHau3a u JlaGoparopHas | Dk3aMeH
CHCTeMaTH3aLMH TIOTy4eHHON HHPOPMALIUH, pabora (IIP-6) | D.1.7-
MO/ICJTUPOBAHUS TIPOLIECCOB U SBICHUIM ISt 3.1.12
BBISIBIICHHSI OCHOBHBIX 3aKOHOMEPHOCTEH HX
IpOTeKaHwus, HAaBBIKaMH pabOTHI ¢
M3MEPUTENIbHBIMU PUOOPAMHU U
crocobamu MpeacTaBICHUs MOTyYeHHON
uH(popManuu
3HaeT GhyHIAMEHTAIbHBIE Pa3/IEITbI VCTHBIM OTBET | DK3aMeH
AIIEKTPOAMHAMHKH B 00beMe, HEOOXOMMOM (YO-1) Bomp.(2ce
JJ11 MIOHMMaHWA OCHOBHBIX 3aKOHOMCPHOCTEH KOHCHCKT M) 1_33
(U3NIECKUX, XUMUIECKUX, ONOXUMHUYECKUX, (ITP-7)
OMOTEXHOJIOTMYECKUX MPOLIECCOB, Tect No3 (ITP-
COBPEMEHHYIO MPHOOPHYIO 6a3y, OCHOBHBIE 1)
XapaKTePUCTUKU U3MEPHUTEIbHBIX
npubopoB
‘YMeer UcCHOIB30BaTh 0a30BbIE 3HAHUS B JIabopatopHas | Dk3aMeH
0071aCTH JIEKTPOANHAMUKH 15l OOBSICHEHUSI pa6ora (ITP-6) | D.2.3-
SIBIICHUI IPUPOJIBI, PAOOTHI TEXHUYECKHX 2.5
Monyns 4. OIIK- | ycTpoifcTB U TEXHONOTUYECKHX MPOLIECCOB,
Onextpuyect | 3 noaOUpaTh HEOOXOAUMBIE IPUOOPHI IS
BO 1 IK-1 | ysvepermit ocroBHBIX MapameTpos
MATHCTHEM. IIPOLIECCOB U OOBEKTOB, BBIOUPATH HYKHBIE
METO/bl U3MEPEHU, 00pabaThIBaTh
pe3ynbTaThl U3MEPEHUI
Buiajeer npruemMaMu aHaiusa u JIabopatopHas | Dk3aMeH
cUCTEeMaTH3alluH MTOJyYeHHON HH(opMaIuy, pabora (IIP-6) | D.2.1,
MOJICTIMPOBAHUS IPOLIECCOB M SIBICHUM IS .22,
BBIABJICHUS OCHOBHBIX 3aKOHOMCPHOCTEH UX 32’3
IpoTeKaHwus, HaBbIKaMH pabOTHI ¢
W3MEPUTENbHBIMY PUOOPAMH U
croco0amHu MpeICTaBICHHS TOJTy4YeHHON
uHpopMaun
3Haer QyHIaMeHTATBHBIE Pa3/ieibl ONTUKU B VYeTHBIT OTBET | DK3aMeH
M 5 OIIK- | o6bpeme, HEOOXOIUMOM T TIOHUMAHUS (YO-1) Bomp.(2ce
Or(I)THIZIiI; : 3 OCHOBHBIX 3aKOHOMEPHOCTEH (DH3NUCCKHX, KOHCIIEKT M.): 34-44
) OK-5 | xumnuecknx, ONOXMMHYECKHX, (TTP-7)

OHMOTEXHOJIOTHYECKHUX MpoHeCCoB ;
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CrocoObI TUTAHUPOBAHUS U OPTaHHU3AINH
y4ueOHOM pabOThl, OCHOBHBIE BUIbI
WH(OPMALIMOHHBIX PECYPCOB U METOJIUKY
paboThHI C HUMU

Tect Ned4 (IIP-
1)

YMeeT UCIoaL30BaTh 0a30BEIC 3HAHUS B
0o0J1acTH ONITUKHU I OOBICHEHUS SIBJICHUMN
MIPHUPOJTBI, PA0OTHI TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOIMYECKUX MPOIIECCOB; COCTABIIATH
J1aH pabOThI M OCYIIECTBIISATh aHAJIU3 €€
pE3yIbTATOB, OCYIIECTBIATH ITOUCK
HY)XHOU MH(OpMaIIMH, B TOM YHCIIS
3apyOeKHOM, C UCTIOJIb30BaHUEM
pa3IMYHBIX HHHOPMAITMOHHBIX PECYPCOB

JlaGopaTopHas
pa6ora (ITP-6)

OK3aMeH
2.2.6-
2.2.10

BuiageeTt HaBbIKaMH PabOTHI C HCTOUHUKAMHU
MH(pOPMaLUK, IPUEMaMH aHAIN3A U
CUCTEeMaTH3alluH MTOy4YeHHON HH(OopMaIny,
MOJEINPOBAaHMS TPOLIECCOB U SIBICHUN A
BBISIBIICHHSI OCHOBHBIX 3aKOHOMEPHOCTEN nX
MpPOTEKaHus,

JlaboparopHas
pa6ora (ITP-6)

DK3aMeH
D.2.7,
D.2.8,
D.2.13

Mogyns 6.
ATomHas
¢uzuka u
OCHOBBI
KBAHTOBOM
TEOPUH.

OIlIK-

OIIK-

3HaeT GhyHIAMEHTaIbHBIE Pa3/Iebl aTOMHON
¢u3uku B 00beMe, HEOOXOAMMOM IS
MMOHUMAaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH
(U3NIECKUX, XUMUIECKUX, ONOXUMHUYECKUX,
OMOTEXHOJIOTMYSCKUX MPOIIECCOB,
MIEPCIIEKTUBHEIE HATIPABIICHHSI Pa3BUTHS
MPUKIIAIHBIX Pa3/iesioB pU3UKH, COBpPEMEHHBIE
(I)I/ISI/I‘IGCKI/IC METOAbI HCCIICAOBAaHUA

YCTHBI OTBET
(YO-1)
Koncmexr
(ITP-7)

Tect Ned (ITP-
1)

DK3aMeH
Bomp.(2ce
M.): 45-52

YMeeT ncnionb30BaTh 6a30BbIC 3HAHUS B
00JacTH aTOMHOM (DU3MKH SISl O0BACHEHUSI
SIBJICHHI TIPUPOJIBI, PAOOTHI TEXHUUECKHX
YCTPOUCTB U TEXHOJIOTHYECKUX POIECCOB,
AHAJIM3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA,
OCYIIECTBIISATh CTATUCTUYECKYIO 00pabOTKY
JTaHHBIX, ITOJYYEHHBIX B XOJ€E
AKCIIEPUMEHTA, J1€JIaTh BBIBOIbI

JlaboparopHas
pa6ora (ITP-6)

DK3aMeH
D.2.12,
2.2.13

BﬂaneeT nprueMamMu aHajin3a u
cUCTEeMaTH3alluH MTOJyYeHHON HH(opMaIuy,
MOJIETTUPOBAHUS MPOLIECCOB U SIBICHUMN IS
BBIABJICHHUA OCHOBHBIX 3aKOHOMCpHOCTCI7[ nux
IpoTeKaHus, HaBbIKaMHU paboThI C
U3MEPUTENBHBIMU IPUOOpaMU U
croco0amHu MpeICTaBICHUS MOJTyYeHHON
uH(popManun

JlaboparopHas
pa6ora (ITP-6)

DK3amMeH
D2.2.12

Monyisb 7.
Snepnas
buzuKa.

OIIK-

3HaeT QyHIaMEHTATBHBIC pa3/Ieibl SAePHON
¢bm3uKy B 06beMe, HEOOXOTUMOM ISt
MOHUMAaHUsI OCHOBHBIX 3aKOHOMEPHOCTEH

VYCTHEI OTBET
(YO-1)
Koucoekr

DK3aMeH
Bormp.(2ce
M.): 53-65

32




(GH3nUECKNX, XUMUYECKUX, ONOXUMHYECKHX, (TTP-7)

OMOTEXHOIOTNUECKUX MPOLIECCOB Tect Ned (ITP-

1)
¥YMeeT ucnonb30BaTh 6a30BbIE 3HAHUS B JlaGopaTopHas | Dk3aMeH
obnacty sAepHON GU3UKHU IJ11 00BICHEHUS pabora (ITP-6) | D.2.11,
SIBJICHUI IPUPOJIBI, PA0OTHI TEXHUYECKHX 3214
YCTPOHCTB U TEXHOJIOTHUECKHUX MIPOLECCOB
Baajeer nmpueMamu aHanu3a u JlaGoparopHas | Dk3aMeH
CHCTEMAaTH3alMH [OTy4eHHON nH(opManuy, pa6ora (ITP-6) | D.2.14

MOJCITHPOBAHUS IIPOIIECCOB W SBICHUH TSI
BBISIBJICHUSI OCHOBHBIX 3aKOHOMEPHOCTEH MX

IMPOTCKaHUs

TuII0BBIE KOHTPOJIBHBIE 3a1aHUA, METOAUYECKUE MAaTEpUAIbl, ONPEACIIAIOIINE
IpOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUHM W HABBIKOB M (WJM) OIbITa
NESATEIbHOCTH, a TaK)Ke KPUTEPUU U TOKa3aTesld, HEOOXOAUMBIE ISl OLEHKU
3HAHWI, YMEHUH, HABBIKOB W XapaKTepU3YyIOIIME ATanbl (OpMUPOBAHUS
KOMIIETEHIIMA B TIPOLECCE  OCBOCHHMS  00pa30BaTEIbHOM  MPOrPaMMBbl,

npeacrasiieHsl B [Ipunoxennn 2.
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V. ClIMCOK YYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCHUITJINHBI
OcHoBHasi iuTEepaTypa
(anexmponmvie u nevammbvie u30amUs)
1. AaapeeBa, H. A. ®usnka : cOOpHUK 3a/1a4 : IpakTUIecKoe mocooue / H.
A. Aupapeesa, E. B. Kopuaruna. - Boponex : Boponexckuit uacruryr ®CUH
Poccun, 2019. - 188 c. - Tekcr : anexrponHsbIi. - URL:

https://znanium.com/catalog/product/1086249

2. Penxun, FO. H. Kypc ¢usuku / FO. H. Penkun, C. I'. BopoHunxuH. -
Mocksa : upekr-Menua, 2020. - 146 c. - ISBN 978-5-4499-0814-8. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1989253

3. Kamamnaukosa, JI. B. ®u3uka : yue6noe nocodue / JI. B. Kanamnukosa ;
nox pexn. mpod. JI. II. IlpokodreBoit. - 2-e u3z., ctep. — Mocksa : ®JIMHTA,
2017. - 60 c. - (Beenenue B criennanbHOCTB. ) - ISBN 978-5-9765-2698-3. - Tekcr :
anektporubIi. - URL: https://znanium.com/catalog/product/1088948

4. Jlemuauenko, B. U. ®uzuka : yueonuk / B.1. lemunuenxo, 1.B.
Jemumuenko. — 6-e uzj., mepepad. u gomn. — Mocksa : UHOPA-M, 2018. — 581
c. + [omn. matepuansl [ DIeKTpOHHBIN pecypc; Pexxum gocrtymna:
https://new.znanium.com]. — (Breiciiee oOpa3oBanue: bakanaspuar). - ISBN 978-
5-16-010079-1. - Tekcr : anekTpoHHsbIi. - URL:
https://znanium.com/catalog/product/927200

5. I'mymak, b. JI. ®dusuka B3pbIBa: COOpPHHMK 3aJad U YHIPAKHEHUH C
pemerusivu / b. JI. ['mymrak. - 2-e uzn., ucnp.- Capos : POSAIL-BHUND®, 2019. -
264 c. - ISBN 978-5-9515-0418-0. - Tekct : »snekrtponnsii. - URL:
https://znanium.com/catalog/product/1230841

JonosHuTEILHAA JIMTEPATypPa

(nevammvle u snexmponHbLe U30AHUS)
1. Tpodumona T.U. Kpatkuit kypc ¢usuku. / T.M. Tpodumona. - M.:

Bricmas mkona, 2007r. r. — 352 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:295007 &theme=FEFU
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https://znanium.com/catalog/product/1088948
https://znanium.com/catalog/product/927200
https://znanium.com/catalog/product/1230841
https://lib.dvfu.ru:8443/lib/item?id=chamo:295007&theme=FEFU

2. Kukonn WM.K., Kuxoun A.K. MonekynspHas ¢usnuka: YueOHOE
noco6wue as By30B. / UK. Kukoun, A.K. Kukoun — CII6: «Jlaaby, 2008. — 480c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:281584&theme=FEFU

3. CrpenkoB C.I1. Mexanuka. / C.II. CtpenkoB — CII6: u3nareabcTBO
«JIanby, 2005. - 559.
https://lib.dvfu.ru:8443/lib/item?id=chamo:389299&theme=FEFU

4, ['paboBckuii P.1. Coopuuk 3amad o ¢gusuke. CII6: «Jlanby, 2012. —
128c.

http://e.lanbook.com/books/element.php?pll 1d=3899

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANUOHHOM CeTH
«HHTEepHET»

1. DnekTpoHHas (U3MYeCcKas SHIMKIONeaus [DnaexkTpoHHsiid pecype] //

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

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U POTrPaMMHOI0 0fecrnevyeHus

B yueOnom mponecce mno guctuminHe «®Ddusnkay HCMIONb3YIOTCS
clenyomue WH(HOPMAIMOHHO-CIIPABOYHBIE W TOWCKOBBIE CHUCTEMBI, a TaKXkKe
MIPOrpaMMHOE 0OECTICUCHHE U DJICKTPOHHBIE OMOIMOTEYHBIEC CUCTEMBI:

— Ilouckossie cuctemsr: Google, Mail.ru, Bing, Yandex;

IIpoepammmnoe obecneuenue:

— Onmnepanunonnas cuctema Windows;

— TIlaker npuknamaeix nporpamm Microsoft Office: Microsoft Word,
Microsoft Power Point.

— [lakeT cTanmapTHBIX TPOTPAMM JIJIsI BHITIOJIHEHUSI TA0OPATOPHBIX pabOT

DnekmponHvle OubIUOMEUHbIE CUCTEMbL:

— Hayunas snextponnas 6ubmmuoreka eLIBRARY.RU // Pexxum nmocryma:

http://elibrary.ru/defaultx.asp
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VI. METOJMYECKHUE YKA3AHHUS IO OCBOEHHMIO
JUCHUATIIMHBI

PaboTa Ha Jexknumn.

OcHoBHas 3aja4a MpPU CIYIIAHUM JIEKIIUU — YYUTHCS MBICIUTh, TOHUMATh
UJeu, Hu3IaraeMble JIEKTOpoM. JIeKuuu SIBISIIOTCS OJAHUM M3 OCHOBHBIX BHJIOB
3aHATUNA B By3e. Ha Jekuusx m3ydaercss B OCHOBHOM TEOPETHUECKHUN MAaTEepHall.
Buenpenne B y4eOHBIM MPOIECC HOBBIX  TEXHUYECKUX  CPEACTB U
POrpaMMHUPOBAHHOTO OOYYEHHS JOJKHO TMOBBIMIATH KAayeCTBO, 3((HEKTUBHOCTH
nekiui. TeM He MeHee U3BECTHBIM CIenuanucT B 00JlacTU MEXaHUKHU mpodeccop
B.JI. KupninueB yTBepKaai, 4YTO «IIOKa KUBET YEJIOBEYECTBO, HE YMOJIKHET KUBas
peub U nepeaya 3TOM peyblo MOJIOKEHUN HAYKI.

Bo3MoxkHBI 1Be (OpMBI JICKIIMOHHBIX 3aHSATUM: TEepBas — CTYICHT 3apaHee
3HAKOMHTCSI C COJIEPKAHHUEM JIEKIHUH IO JUTEpaType, KOTopas PEKOMEHIOBaHa
JIEKTOPOM; BTOpasi — CTYACHT MPUXOAUT Ha JEKIHIO, HE 3HAasl, O 4eM OyAeT HATU
peunb. llepBas ¢opma sBiseTcs WUACATBHON JIsI YCBOCHHS TEOPETUUYECKOTO
Marepualia, HO Ha IPAKTUKE OHA BCTpedaeTcsl peako. Yaiie uMeeT MecTo BTopas
dbopma.

3anuco nexyui. IIpuUHATO CUUTATh, YTO HEOOXOJMMO 3aMKCHIBATH TJIAaBHOE,
OCHOBHOE B JIEKLIMH. DTO BepHO. HO uTO ke sBnsieTcs riiaBHbIM? Ecnu cTyeHT He
TOTOBWICS K JICKIIMM, OH HE 3HAET €€ COJIePKaHUs, TIOATOMY BBIJICJIUTH IJIaBHOE B
X0JIe CaMOM JICKITUU ObIBAET HEJIETKO.

OmuuM W3  UEHTPadbHBIX  (UBUYECKUX TOHSTHH  SIBJISICTCS  TIOHSATHE
(dbu3nYecKoro SBJICHUA. 3a OAHY JEKIHIO OOBIYHO paccMaTpUBAETCsS JBa-TpU
busnueckux sBiaeHusA. [lodToMy BaXHO OTMETUTh MOMEHT, KOTJa JIEKTOP
HAYWHAET TOBOPUTH O TOM WU MHOM (Pu3nueckoM siBjieHUu. M3joxeHue cyTu
(U3UYECKOT0 SBIICHUS JICKTOP HAYMHACT C XapaKTEPUCTUKH €ro KauecTBa. JIekTop
dbopMyIupyeT OOBIYHO CYITHOCTH SBJICHHS MOCJE JEMOHCTPAIIMHA OTBITA, PUCYHKA
Ha JOCKe (PUCYHOK IO3BOJISIET HATVISIAHO MPEACTABUTH CYIIHOCTBH SIBIICHHS), WU

mociie CJIOBECHOM (opMynupoBKU sBieHUs. KauecTBO SBIEHHUS CTPYKTYypHO
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OMpEeNeIsICTCS TpeMs BaXXHEHIIMMHU d3JeMEHTaMU: (HU3UYECKON CHCTEMOH,
XapaKTECPUCTHUKOM OOBCKTOB CHUCTEMbl M (PU3MUYCCKHMH TIPOIECCaMU, KOTOPBIS
IPOUCXOASAT B CHCTEME. OTH DJJIEMEHTHI KadecTBa SBJICHHS HEOOXOIMMO
3aUKCHPOBATh B CBOEM KOHCITCKTE.

Jlalee  HEOOXOAMMO  OTMETUTH MOMEHT Tepexoja K  H3JI0KCHHIO
KOJIMYECTBEHHOW CTOPOHBI SBJICHHS, KOTJA JICKTOP HAYHET BBHIBOJAWTH OCHOBHOM
buszudeckuii 3akoH. OOBIYHO CHadaja (HOPMYIHUPYIOTCS OCHOBHBIC ITOJIOKCHHS
(U3HYECKON MOJICIH SIBIICHUS, JIEITAIOTCS JIOTOJHUTEIIBHBIC TPEATIOI0KEHUS WITH
dbopmynmupyercsi yciosus. Jlamee Bce HIET MO OOBIYHOW CXEMe: MPUMCHSFOTCS
COOTBETCTBYIOIINE (DU3MUECKHE 3aKOHBI, W COCTABIIIETCS 3aMKHYTas CHCTEMa
YpaBHECHHI; 3aTeM HJET dTall MaTeMaTHYEeCKUX IpeoOpa3oBaHUi, B pe3ysIbTare
KOTOPBIX TIOJYyYaeTCsl aHATMTUIECKOE BBIPAKEHUE HCKOMOTO (DU3MUECKOTO 3aKOHA.
YTO rimaBHOE B KOJMYECTBEHHOM CTOPOHE SIBIEHUU? BO-TIEPBBIX, 3TO OCHOBHBIE
DJIEMEHTHI (DU3HYSCKON MOJICH, JOMOJHUTEIBHBIC MPEIIOIOKCHUS U YCIIOBU.
Bo-BTOpBIX, 3TO 3amMCh OCHOBHBIX (PM3MUYECKUX 3aKOHOB. JTall MaTEMaTHICCKHIX
peoOpa3oBaHnii, MATEMATHYCCKUX BBIKJIAJOK MOKHO (PMKCHUPOBATH YaCTUYHO. B-
TPETHHX, 3TO OKOHYATEITHFHOE aHATUTUICCKOE BRIPAKEHUE 3aKOHA.

Jlalee MOXXHO TOBOPHUTH O CICIACTBUSX M3 3aKOHA, O MPAKTHYCCKOM
NPUMEHEHUH JAHHOTO SIBJICHHS.

Bueayoumopunas paboma nao xoncnekmom. X0opouo Obl B 3TOT K€ JACHb HIIN
Ha CJICAYIOIUN JeHh 00paboTaTh KOHCIEKT. BOCCTAHOBUTH BCE MPOMEKYTOUHBIC
BBIKJIQJIKM, TIPOITYIIEHHbIC Ha JICKIIMM TpPU BbIBOJAX 3akoHOB. Criemyer
NIPOAHAIM3UPOBATh 3aKOH (ONpeneeHus (QU3NYSCKUX BEIWYMH, (DU3UUCCKHIA
CMBICJI, YCJOBHSI MMPUMEHUMOCTH, TPAKTHYECKOS MPUMEHEHHE 3aKOHOB), a TaKkKe
KOJIMYECTBEHHYIO CTOPOHY M BO3MOXKHOCTH IPAKTHYECKOTO MPUMEHEHHUS BCEX
(bu3HYECKUX SBJICHUH, KOTOPBIEC OBLIH PACCMOTPEHBI Ha JICKIIUH.

Bonpocul k iekmopy. Ha nekium Mo)KHO 3a71aBaTh BOIPOCH! B MUCbMEHHOM U
YCTHOH (hopMax, B KOHIIE JICKITUM H IO XOJy M3JI0XKCEHH Marepuaia. Bonpocsl —
BRXHBIA 2JIeMEHT Jiekiuu. OHHM TIOMOTAOT YCTaHOBIEHUIO OO0Jiee TECHOTO

KOHTAaKTa MCXKAY JICKTOPOM H ay,Z[I/ITOpI/Ieﬁ. ITo COACPKAHHUIO BOIIPOCHI JOJI?KHBI
37



OTpakaTb MaTepHual JaHHOMU JIEKIIMK WIH npeapiayieil. opmympoBKa BOIPOCOB
JOJDKHA OBbITh 4YeTKOM M Kparkod. Bompoc A0mkeH ObITh KOHKPETHBIM.
becnone3nsl o0mue Bompockl. Hampumep, JeKTop, H0AT0, CKaKEM B TEUEHUE
COpOKa MMHYT, BBIBOAMJI CIOXKHBIN (u3nueckuil 3akoH. [loctynun Bonpoc: "MHe
HE TIOHATEH BBIBOJ 3akoHa. Hens3s nu moBroputh?" Bompoc o6mwuit u
HEKOHKpeTHbI. He MokeT ObITh, 4TOOBI CTYJAEHTY OBLJIO HEMOHSTHO BCE, BCE
BBIKJIAJIKH M dTambl. HesceH, Kak MpaBuio, Kakol-TO OJUH 3JIEMEHT, dTall. BoT Ha
3TOT 3JIEMEHT ¥ HEOOX0IMMO 0OpaTUTh BHUMAaHHE JIEKTOPA.

He pekomennayercs 3amaBaTh JIEKTOPY IIOCTOPOHHHME BOIPOCHI, HE
OTHOCSILIMECS K MaTepUaly JEKIHUH, UX MOYKHO 337aBaTh YCTHO ITOCIIE JIEKIIHUH.

PabGora ¢ y4eOHoi#i juTepatrypoil. CTyAeHT B TEUYEHHE ceMecTpa 00s3aH
paboTaTh C JUTEPaTypoil, PEKOMEHIOBAHHOW JIEKTOPOM, IpPH MOJATOTOBKE K
CEMUHApPCKUM U JIA0OPATOPHBIM 3aHATHSAM, K KOHTPOJBHBIM padoTaMm, NpH
00paboTKe KOHCHIEKTOB JIEKIMH, MpU HAIMCaHUU pedepaTa, MOATOTOBKE K
3a4eraM, HK3aMEHaM.

Bo3MoxHBI J1Ba caydasi:

I) crygent oOpamaercss K JuTeparype, KOTJa MaTepua, MOJIeKalui
U3YYEHUIO, TPOUYUTAH Ha JICKIHUSX;

2) CTYAEHT BBIHYXKJIEH OOpaTUTHCS K YYEOHHKY AJIA M3YyUYECHHs] MaTepuaia,
€I1le HE MPOYUTAHHOTO Ha JICKIHUSX.

B mnepBoMm ciyyae HEOOXOAMMO MPEABAPUTENBHO HM3YyUYUTh MaTepHall IO
KOHCIIEKTY JICKIIW, OTMeYas TJIaBHbIE "opueHTUuphl" Pusndeckoro spienus. [lanee
OpUCTyNaTh K YTEHHIO YydyeOHuKa, O3HAKOMIIEHHE C MaTepuaioM ydyeOHHKa
JOJKHO TTPOUCXOUTD TOJI TEM Ke 00IIEMETOA0JOTMYECKUM YTIIOM 3pEHUs, YTO U
YTeHHE KOHCIIEKTa JieKUWH. B ydyeOHuMKEe MOXHO MPOYUTAaTh YTO-TO HOBOE 00
U3y4aeMOM SIBJICHUU, MOXKET OTKPBITbCS HOBasi CTOPOHA, JIETallb, HE OTMEUEHHAs B
nexkuuu. Bee 310 Hamo 3adukcupoBaTh Ha MOJSAX KOHCIIEKTA JEKIUH.

Bo BTOpOM citydae moJie3HO M3y4aeMblid MaTEpHall IPOYUTaTh ABa pasa. [Ipu
IEPBOM YTEHUHU 3alUCH HE JEJarTCs, IMPOUCXOJUT 3HAKOMCTBO C OOIIEH

CTPYKTYpOU (DU3UYECKOTO SIBJICHUS, C MPAKTHUYCCKUM HCTIOIb30BAaHUEM SIBJICHUS.
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ITpu BTOPOM YTEHHMH COCTaBISETCS KPATKUN KOHCIEKT, B KOTOPOM OTMEYarOTCs
IJIAaBHBIE CTPYKTYPHBIE 3JIEMEHTBI (PU3UUYECKOTO SIBICHUS.

Pemenune 3agau. CucTeMaTHUYECKOE PELIEHUE 3a/1a4 — HEOOXOIMMOE yCIIOBUE
yCIemHOoro u3yyeHus: ¢u3uku. PemieHue 3agad MomMoraeT ysICHUTh (DPU3HMUECKUN
CMBICT SIBICHHM, 3akperuiieT B TamMsITH (OpPMyINbl, NPUBHBACT HABBIKH
NPaKTUYECKOIO MPUMEHEHUS TEOPETUYECKUX 3HAHUM.

[Ipu pemennn 3aga4 HEOOXOIUMO BBIIOJIHATH CJIETYIOIIEE:

1. Cnenarb 4epTexk, MOACHSIOMMNA 3aauy (B TE€X CIydasiX, KOTJia 3TO
BO3MOXKHO). BBINONHATE €ro HaA0 akKypaTHO TMpUd IOMOUIM YEPTEKHBIX
IIPUHAJICKHOCTEH.

2. VYka3aTb OCHOBHBIE 3aKOHBI U (DOPMYJIbI, Ha KOTOPBIX Oasupyercs
pelieHrue 3ajad, AaTh CJIOBECHYIO (OPMYJIHPOBKY STHX 3aKOHOB, Pa3bsICHUTH
OyKkBeHHbIE 0003HAaYEHUS, YIIOTpeOsseMble TpU HanucaHuu U ¢popmyn. Ecou npu
pELIeHUH 3a/layu MpuMeHsaeTcs (opmysa, MOIydeHHas Il YaCTHOrO Ciy4as, HO

BBIpaKAIOIIask KAKOU-THO00 (hPU3MYECKUI 3aKOH, TO €€ CIIEAYET BHIBECTH.

3. Pemenne 3amaum conmpoBOXKIaTh KPAaTKUMH, HO HMCUEPIIBIBAIOLIUMU
ITOSICHEHUSIMH.
4, Pewmnte 3amauy B 0011€M BUJIE, T.€. BBIPA3UTh UCKOMYIO BEIUYHUHY B

OYKBEHHBIX OOO3HAYEHUSX BEJIWYMH, 3aJaHHBIX B YCIOBHM U B3ATHIX U3
CIIPABOYHBIX TAOJIHII.

duznyeckre 3aJayd BeChbMa MHOIO0Opa3Hbl U JIaTh E€IUHBIM pEeLenT HxX
pelieHuss HeBO3MOXHO. OJHAKO, KakK MpaBUIO, (PU3NYECKUE 3aJadyd CIIETyeT
pemiate B obmeMm Buzae. [Ipu 3ToM cmocoOe He NPOU3BOASTCA BBIYUCICHUS
NPOMEXKYTOUHBIX  BEJIMYMH;  YKMCIIOBbIE  3HAYEHUS  TOJCTaBIAIOTCS B
OKOHYAaTeNbHYI0 (padbouyto) (opMyIly, BIpaXKarollyl0 HCKOMYIO BETUUHHY.

S. [ToacTtaButh B pabouyio (Hopmyny pasMEpPHOCTH WM COKpPAIlEHHbIE
0003HaueHUsl €AUHUI] U YOEeIUThCA B IPABUILHOCTU €AMHUIL] U3MEPEHUS UCKOMOM
BEJINYUHBI.

6. BbipasuTe Bce BeNMUYMHBL, BXOAsdIME B pabouyro ¢opMmyiy, B

enmannax CU u BeImucaTh UX UIST HATJISITHOCTH CTOJIOMKOM.
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7. [ToncraBUTh B OKOHYATENBHYIO (POPMYILy, IOJYUYEHHYIO B PE3yJIbTaTe
pelIeHus 3a1a4u B OOLIEM BUJE, YUCIIOBbIE 3HAUYEHUS, BHIPAKEHHBIE B €IMHULIAX
onHON cucreMbl. HecoOmoieHne 3TOro mnpaBuja MPUBOAMT K HENPABUIBHOMY
pesynbraty. MCKkiatoueHwe W3 3TOro ImpaBWia JAONYCKAaeTcs JHIIb U1 TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPbIE BXOJAT B BHUJE COMHOXXHTENIEH C OJMHAKOBBIMH
MOKa3aTesIMU CTENIEHU B YUCIHUTEIh U 3HaAMEHaTenb (popmyssl. Takue BeTMUUHBI
MO’KHO BBIPa)XaTh B JIFOOBIX, HO TOJIBKO OJIMHAKOBBIX €IMHUIIAX.

8. [IpoBecTH BBIUKCIEHUE HUCKOMON BEJIMYHMHBI, PYKOBOJICTBYSCH
IpaBUJIaMU NPUOJIMKEHHBIX BBIYMCICHUH, 3alIMCaTh B OTBETE YUCIOBOE 3HAUCHUE
Y COKpPAILlEHHOE HAUMEHOBAHUE €IUHULBI N3MEPEHHS] ICKOMOW BEJIMUNHBI.

9. [Ipu nozncranoBke B pabouyro (Gopmysy, a TAKKe IPH 3alMCU OTBETA,
YKCJIOBBbIE 3HAYCHUS BEJIMYMH 3alMChIBATh KaK NMPOU3BEACHUE JECATUUHON IpoOH

C OJHOW 3Hauvamed HUQPpPoN Mepes 3amiaTod Ha COOTBETCTBYIOIIYIO CTENEHb IMpPH

ocHOBaHuM JaecsaTb. Hampumep, Bmecto 3520 Hamo 3amucarh 3,52x103, BMECTO

0,00129 3anucartn 1,29x10~ 31 T.1I.

10. OueHuTh NMpaBAONOAO0OHOCTh YUCJIECHHOTO OTBeTa. B psige cimydaen
Takas OIICHKAa IMOMOXXET OOHAPYKHUTh ONIMOOYHOCTH IOJYYEHHOIO pe3yibTaTa.
Hampumep, KIIJ] TerioBodi MammHBI HE MOXKET OBITh OOJBINE €IMHUILGI,
ANIEKTPUUYECKUN 3apsii HE MOXET OBITh MEHbIEe BJEMEHTApPHOro 3apsja
e=16x10"19Kn, cKkOpocTh Telma HEe MOKET OBITh OOJBIIE CKOPOCTH CBETa B
BAKYyME€ U T.J.

PaGora Ha J1a0opaTOpHBIX 3aHATHAX. TeOpeTHYECKUH Marepuall,
COOOIIaeMbIl Ha JIEKIHIX, 3aKPEIUIICTCS B TAMSATH M CBS3BIBACTCSA C MPAKTHKOM
npu pabore B nabopatopuu. JlaboparopHble 3aHATHA AAlOT Oo0Jiee HarJsIHOE
MpECTaBICHUE O IPOTEKAHUU SIBJICHUM U MPOIIECCOB.

Benukuii pycckuii yuensii M. B. JlomoHocoB rosopwi: "OmWH ONBIT

CTaBJIIO BBIIIE, YEM ThICSIUY MHEHUH, POKICHHBIX TOJIBKO BOOOpaxkeHueM" .
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Bo Bcex nabopaTopusix CylecTBYIOT 0COObIe MpaBujia MOBEACHUS CTY/ICHTOB,

KOTOPBIC H€O6XOI[I/IMO HCYKOCHHUTCIBHO CO6J'I}0I[8,TI>. Omu npaeuia Has3vl6aromcA

npaesuiamu mexHuxKu bezonacrHocmu.

3a 3HaHWE MpaBWJI TEXHUKH OE30MACHOCTH U 00S3aTEIBCTBO WX BBIMOIHSITH
KQKJIBIM CTYJCHT JIOJDKEH PACIUCATHCSA B COOTBETCTBYIOIIEM KypHAJIE.

Iloocomoska Kk ewvinonneHuro JnabopamopHou pabomwl. 3anaHue (Temy
paboThI) CTYIEHT MOJIyYaeT Ha MPEAbIAYIIeM 3aHITUH. [|OMalTHIO MOATOTOBKY K
paboTe peKOMEHAyeTCsl BECTH CienyrommuMm obpazom. I[IpounTtaTs uMeromeecs
omnucaHue paboOThl W OTMETUTh BO3HHUKIIHE BOMPOCHI U HESICHOCTHU. 3aTeM
MPOYUTATh COOTBETCTBYIOIIME Pa3feibl 10 yYeOHUKAM WJIM KOHCIIEKTaM JICKIUH.
[Tocrme 3TOrO CHOBa BEPHYTHCS M K OMHCAHUIO, MOJIPOOHO TPOpadOTaTh €ro u
OCOOEHHO YacTh, MOCBAIICHHYIO MIPAKTUKE, CAENAaTh 3allCU B paboued TeTpaju,
COCTaBHUThH M 3aIMCaTh TPUMEPHBIN TIJIaH MPOBEACHUS YKCIICPUMEHTA.

[Tpuas Ha 3aHATHE, CTYASHT MPEABSIBISET MPENOIAaBATEII0 CBOIO PabdOUyio
TETpaab C 3aMUCAMH, MPOJETAHHBIMU BO BpeMsl MOATOTOBKU K paboTe, U claeT
oTyeT Mo mpeapiAymiei. [locie 3TOro MoXXHO, € pa3pelieHus: MmpernojaBaTens,
MOJIONTH K CBOEMYy paboyeMy MECTy M O3HAKOMHTHCSI C YCTAaHOBKOM, 3aIUCaTh B
pabouyto TeTpaib TaHHbIE O TPUOOpax.

[lepen BwImomHeHHMEM pabOTBI CTyAEHT OecedyeT ¢ MpernojaBareieM
(mpoBOAMTCS AOMYCK K paboTe), MpU STOM BBISICHAETCS, HACKOJIBKO CTYJIEHT
MOATOTOBJIEH K padoTe.

Henoocomoenennwiii cmyoenm x pabome ne oonyckaemcs. Ecian pe3ynbTaThl
OTpoca YJOBJICTBOPUTEIBHBI, CTYICHT MOXKET BBITOJIHATH PabOTYy.

[To okOHYaHWMM HM3MEPCHHUH CTYACHT ITOKa3bIBACT IMOJYUCHHBIC PE3YJIbTATHI
MPErnoIaBaTeNlto, KOTOPBIM TIPOBEpsSEeT H TMOAMHUCHIBaeT wuX (0e3 moanucu
npenoaasarenss paboTa He cuMTaeTcs BBHIMOJIHEHHOH). [locie 3Toro MOKHO
pa3zo0paTh YCTAaHOBKY U MIPUBECTH B MOPSAIOK pabouee MECTO.

OO0paboTka pe3ynbTaToB W OGOPMIICHHE OTYETa MPOBOJUTCS B TEUCHHE
HEJeNu TOCJe BBIMOMHEHUS paboTel. CTyNeHT, HE CIABIIMK OTYeTa B CpPOK, K

CIIeAyIONIel paboTe He JOITyCKaeTCsl.
41



Tpebosanus, npeovssisiemvie k omuemy. OT4eT (Ja0OpaTopHas KapTOUyKa)
JIOJKEH TOJHOCTBIO OTPa)XaTh BCE MPOBEJICHHBIE W3MEPEHUs, BBIUYMCICHUS U HX
pe3ynbrathl. [Ipu oreHke pabOThI CTYEHTA MPENOIaBaTeNIb YYUTHIBAET BCE ATAIIBI
paboThI CTYZIEHTa HAJl OTUYECTOM. Eciu omuem He OblL1 NpUHam npenooasamenem u
8038pawjen 01 00pabomxu, mo 6ce UCNPAGIeHUs. BHOCAMCS 8 MOM JHCe IKIEMNIAD
oT4YeTa; MpPU HEOOXOJUMOCTH MOXXHO T00aBJISATh K HEMY YHCTBIC JIUCTBI, HO
NEepBOHAYAJIbHBIN BapHaHT C TTOMETKAaMU IPernojiaBaresis J0HKEH ObITh COXpPaHEH.
THomuume: owubKu Heo6X00UMO UCIPABIAMb, HO He npAmamy!

Otuer o 1abopaTopHOii paboTe JOJIKEH COJEPKATh:

1. Kpatkyto popMynupoBKy 11e7u paOOThI.

2. CxemaTHyeckuil 4YepTeX, TMOSICHAIONIMN YCTPOMCTBO mpudopa WU
YCTAHOBKH Y MIPUHLIHUII €T0 ACHCTBHUS.

3. Kparkyro Teopuro, couepxairyro  pabouyro  Gopmyny  WiIH
MOCJIEA0BATEILHOCTD (DOPMYII.

4. PesynbTaThl U3MEPEHHUI (MO BO3MOXKHOCTH B (popme Tabmwmiy). B otuere
clieyeT MPUBOJUTH PE3YyJbTaThl BCEX M3MEPEHUM, B TOM YHCJIE U OKa3aBIIUXCS
OIMOOYHBIMU. YKAa3bIBaCTCS W TMPUYMHA, 1O KOTOPOHW OHU HCKIIOYEHBI U3
NAIBHEUIITNX BEIYUCIICHUH.

5. Beruucnenue pe3ynbTaToB. BeruuciaeHus npuBOaATCS B CIAEAYIOIIEM BUJIC:
BBITIUCHIBAETCSl CHavyayna QopMyna B oOmeM BHue, 3aTeM Ta ke ¢opMmyna C
MOJCTAaHOBKOW UYMCIICHHBIX 3HAYCHUN BeIWYMHBI. ECiM OolHa M Ta K€ BeIWYMHA
BBIYHCIIIETCSI HECKOJIBKO pa3, TO GOpMYITy TOBTOPSATH HE CIEAyeET.

6. Beruucnenue mnorpemHoctei. [lpuBomsrcs ¢GopMynbl  BBIYKCICHUS
MOTPEIIHOCTEN U pacyeThl MO 3TUM (HOpMYyJIaM.

7. OKOHUYATEIBHBIA PE3yNbTAT MW TA0JIHUIIA PE3YIHTATOB.

8. BeBogpl. K HHUM OTHOCSTCA: 3aKJIIOUYEHHME O  COOTBETCTBHHU
AKCTIIEPUMEHTAIIbHBIX PE3YyJbTaTOB TEOPETUYECKUM, O BO3MOXKHBIX IMPUUYUHAX
OTKJIOHEHUM, O CPAaBHUTEIBHOW POJIM OTIACIBbHBIX UCTOYHUKOB IMOIPEIIHOCTEU, O

HCO0CTAaTKax MMPHUMCHACMOI'O METO/14, HpI/I60pOB U T.AO.
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[Ipu mony4yeHuu J0MmycKa K 1a00paTopHON padoTe U 3alUTE TEOPUH CTYACHT
JIOJKEH TTOKa3aTh:

1. SlcHoe mNOHMMaHWE TIOCTAaBJIICHHOW Tiepe] HHUM 3a7adyd. 3HaHUE
(bu3MYeCKOi CYITHOCTH SIBJIICHUN, KOTOpbIe OYAYT U3ydaTbCs, YMEHHE 1aTh YETKOE
OIPEJEIICHUE BCEX U3MEPSIEMBIX BEJIUMUMH.

2. 3HaHHE OCHOBHBIX (DU3MUECKHUX 3aKOHOB MO TeME pabOThl U YMEHUE
WX UCTOJIb30BATh JJIs1 OOBSCHEHHUS CYIIIHOCTH U3YYaeMbIX SIBIICHUM.

3. SIcHOe MOHUMaHUE MPUMEHSIEMOTO METO/Ia U3MEpPEHU, 3HaHUE MPUHIIUIA
NEHCTBUS U, 1O KpaliHel Mepe, B OCHOBHBIX UEPTax, - YCTPOMUCTBA UCIIOJIb3YEMbIX
B paboTre mpubOpOB, HABBIKU pabOTHI ¢ TPUOOpPaMHU.

4. YMeHHE BBIBECTH MU OOBSICHUTH pacueTHyro ¢opmyny. I[lpu BeiBoze
(bopMyIibl ClaeayeT UCXOJIUTh U3 OCHOBHBIX 3aKOHOB (3akOHbI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3akoH Oma | T.11.).

5. 3HaHWe METOJIOB pacueTa MOTPEeUIHOCTEeW (PU3NYECKUX BETUUHH.

6. 3HaHWe MpaBWJI TEXHUKU OE30MACHOCTH TpH pabore B nabopaTopusix

(du3HKH.

3anoMuHaTh ClEIyeT TOJbKO OCHOBHBIE (OPMYJbI U MaTeMaTHYECKYIO
(bOpMYIMPOBKY OCHOBHBIX 3aKOHOB.

JIxk3amenbl. [loaroroBka Kk 3xk3amMeHy. JK3aMeH N0 (PU3UKE — UTOT pabOThI
CTYJIEHTa B TEUYEHHE ceMecTpa. [ OTOBUTHCS K 3K3aMEHY CIENYET YXE C MEpPBbIX
HeleNb CEeMECTpa, He OTKJaJbIBas 3Ty padOTy Ha 3K3aMEHAI[MOHHYIO CECCHIO.
HeoOxoaumo B KajeHAapHbIE CPOKM BBIMOJIHUTH W CIaTh BCE JaOOpaTOpHbIE
paboThl U UHBIE 33/IaHMs, T.€. K 3a4€THOM HeJesne (3TO MOCIEAHsS HeJens nepen
HK3aMEHALIMOHHON ceccueil) MOJDKHBI OBbITh BBIMOJIHEHBI BCE MEXCECCHOHHBIC

paboTHI.

B Teuenme cemectpa HeoOXoauMo paboTaTh C  KOHCIIEKTOM, T.C.
CUCTEMATU3UPOBATH MAaTEpHUal JEKIHUI. 3a CEMECTP U3YyYarOTCA, KaK IIPaBUIIO, JABE-
TP (PU3NYECKUE TEOpUH. YUeOHbI MaTepuaj, OTHOCAIIMHCA K OJHOU

duznyeckoit Teopun, oueHb BeIHK. [IpITaThCs K€ YCBOUTH HECKOJIBKO (DPHU3HMUECKUX
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TEOPUH 3a TPU-YETHIPE IHS PK3aMEHAIIMOHHON CECCHM — TPYAHOE U Oe3HaIEKHOE
neno. lleHHOCTh TakuM 00pa3oM YCBOEHHBIX 3HAHUM HEBEIUKA, OHU OBICTPO
yneryuyuBarorcs. Heobxonumo 3HaTh OOIIYI0 CTPYKTYPY (PU3MUECKOW TEOpHUU: €€

TPU OCHOBHBIC YaCTH:
1. DMnupuYecKuii U TeoOpeTHUECKHii 6a3uc.

2. Snapo Teopum (ocHOBHBIE (HU3HWUYECKHE TOHATHSA, (PyHIaMEHTAIbHBIC

3aKOHBI U SIBJICHUS ).
3. CeicTBUs TEOPUH.

Ha 3T0i1 ocHOBE M HaZ|0 pacCMOTPETH 000 (HU3UIECKOE SBICHHUE, KOTOPOE

MOKET OBITh MNPEIJIOKEHO IK3AMEHATOPOM.

3Has o0uIyI0 CTPYKTYpY (U3UYECKOU TEOpUH, BECh YUEOHBII MaTepual Mo

M3y4aeMOil TEOPUHU MOKHO PaCIONOKUTh OYKBaJIbHO HA OJHOU CTPaHUIIE.

OTBer Ha 3K3amMeHe. B oTBeTe Ha Bompochl OmileTa, a TaKkKe U B
JIOTIOJTHUTEIIFHOM Oeceie CTYACHT JOJKEH IMOCTapaThCs MPOSIBUTH 3HAHKUE OOIIeH
CTPYKTYpBI Kypca, 3HAaHHUE TJIABHBIX (DU3NUECKUX TEOPUH, UX CTPYKTYpY, 3HAHUE
CHUCTEMbl OCHOBHBIX TOHSATHH, SIBJICHUW, 3aKOHOB KaXXaoW u3 Teopuid. CTyaeHT
JIOJDKEH YMETh Kau€CTBEHHO aHaJM3UPOBaTh (PU3NUYECKUE SIBJICHUS U TTOKa3aTh, KaK

JaHHOC (I)I/I3H‘-IGCKOG ABJICHUC ITPUMCHACTCA B PA3JIMIHBIX 001aCTSAX TEXHUKHU.

Koncynbranuu. KoHCynbTaniu nOpoBOIATCS B TEUYCHHUE CEMECTpa
(Texyuue) u nepen dk3amMeHoM (Tpeadk3ameHanunoHHbie). Hamo mocematrs Te u
npyrue. Xopommuii 3p(PEeKT gaeT Ta KOHCYIbTAIUs, K KOTOPOH CTYJIEHT 3apaHee
roToBUTCS. UTO 3HAYUT MOATOTOBUTHCS K KOHCYIbTAIMU? DTO 3HAYUT, BO-TIEPBHIX,
B OCHOBHOM IpopaboTaTh U U3yUUTh YUEOHBIN MaTepuas, 0 KOTOPOM OYyJeT UATH
peub Ha KOHCYJbTAIlMU. becroje3Ho WATH Ha KOHCYJIbTAllUI0, HE TOBTOPUB
Matepuan. Bo-BTOpbIX, CTYIEHT [IOJDKEH COCTaBUTh IE€PEYEHb BOIPOCOB, C

KOTOPBIMU OH OOpaTUTCS K JEKTOpy. Bompockl JOMKHBI OBITh UYETKUMU U
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rpaMOTHBIMHU. BoIpochl MOKHO 3a7iaBaTh B YCTHOM M MUChbMEHHOU (opmax, Kak

yAOOHO CTYACHTY.
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VIl. MATEPHUAJILHO-TEXHUWYECKOE OBECHEYEHHME
JUCHUATIIMHBI

MarepuanbHO-TEXHUYECKOE  OOCCICYCHHE  MUCHUIUIUHBI  «DU3HKay

BKJIFOYAET B CCO:

1. JlaGopaTopHble YCTaHOBKH JUISI BBIIIOJIHEHUS TAOOPATOPHBIX padoT 1o

BCEM pazzenaM (pU3UKH.

2. KoMIiekTbl M3MEpUTENbHBIX HHCTPYMEHTOB (IUTAHT€HIIUPKYJIH,

MUKpPOMETPBI, PYJETKU U T.1.).

3. [Tpubopsl TUISt U3MEPEHNUS bu3nUecKux BEJINYHH
(97eKTpOM3MEpUTENIbHbIE ~ NPUOOPBI, TEPMOMETPBI,  BEChl,  ICUXPOMETPHI,

TCCIIAMCTPbI, MOHOXPOMATOPLI U ,Z[p)

4, HepCOHaHBHBIC KOMIIBIOTCPBI I BBITIOJTHCHHUA Ha60paTOpHI>IX pa60T

C IPOTrpaMMHBIM O00ECIICUCHHUEM.
5. M cTOUHMKHN TTUTAaHUS.

6. BcnomMorarenbHble METOAWYECKHE MaTepHasbl ISl JIa0OpaTOPHBIX

pabot (TabauIkl, IIAKaThl U T.1.).

7. Pacxomnbie MaTepwasibl Ay NPOBEACHUS  J1aOOpaTOpPHBIX U

MCCJIEIOBATENLCKUX PabOT U yX0/1a 3a MpUOOpaMH.
8. CnpaBouHbI€ TaOIUIIBI.

Jns npoBeneHUs JIEKIMHW W MPAKTUYECKUX 3aHATHM HCHOJIb3YETCS
aynutopubii  ¢ona Ilxomner OuomemuiuHbl. Jljis mpoBeneHHs J1aOOPATOPHBIX

3aHITHI UCTIOIB3YIOTCS TabopaTtopun Pu3nku ECTeCTBEHHOHAYYHOM IIKOJIBI:
J740 u ]1742 — nabopaTopuu MEXaHUKH U MOJICKYJIIPHON (DU3HKH;

J817 u 1819 — naGopaTopuu 3IEKTPUUECTBA U MAarHETU3MA;
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744 u ]1821- maGopaTtopuu ONITUKH, ATOMHOU | SIIEPHOUN (PUBHUKH.
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MHHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUNA
depepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

IMpuinoxenue 1

HEPEJOBAS UH)KEHEPHAS IIIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbI OBYUAIOLIIUXCSA
o JucuunIuHe «PU3uKa»
Hanpagssenue noaroroBku 19.03.01 buomexnonozus

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2021
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1. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI
IInan-rpa¢guk BHINOJHEHHSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne | TaTa/cpoku Bun camocrositesqibHoii | [IpumepHbie | @opMa KOHTPOJIS
BBINOJIHEHUS padoThI HOPMBI
n/n BpeMeHH Ha
BBINOJIHEHH e

1 1.12-15.12 CamocrosiTeTpHOe 4 [IpoBepka KOHCIIEKTOB

M3YyYEHHUE OTJIEIbHBIX
15.05 - 31.05

BOTIPOCOB
TEOPETUIECKOTO Kypca ¢
HaIMCaHUEM KOHCIIEKTa

2 K kaxmoit n/p [loaroroBka k 10 YcTHBIN onpoc,
1a00paTOPHBIM 3aHATHUSIM IIPOBEPKA OTYETOB 10

a/p

3 K kaxxnmomy 3aHATHIO [loaroroBka k 9 YcTHbIl onpoc,
CEMHUHAPCKHUM 3aHSATHSIM pelieHue 3a1a4

4 15.12, 30.05 [Toaroroska 5 [TpoBepka u oreHKa
pedepara/pedepaTuBHOTO pedepara/ olieHKa
JoKJ1aga pedepaTuBHOTO
(momomHUTENbHAS JIOKJIa/1a
pabota, He sBIseTCA
00s13aTeNBHON)

5 DK3aMeHaI[MOHHAs [ToaroroBka k 5x3ameHy | 8 OK3aMeH

ceCCuAa

3AJIAHUSA 151 CAMOCTOSITEJIBHOM PABOThHI

BOHpOCI)I AJIA CAMOCTOATECJIBHOIO U3YICHUA X1 HAIIMCAHUA KOHCIIEKTA

Cuibl Tpenusi, koddduiueHt TpeHus. [loHsATHE O PEaKTUBHOM JBIKCHUHU.

CBoiicTBa M HCIONB30BaHUE YJIbTPa3Byka U MH(pa3ByKa. YUeT U UCIOJIb30BaHUE

pe30HaHCa.

Ocuoubie nonoxkennss MKT. CriocoOb1 u3MepeHus TeroeMKoCcTH. JKuakue

KPUCTAJLIIBI,

X HCIIOJIb30BAHMUC.
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DIIEKTPOCTaTUYECKAS 3alluTAa. [Ipumenenue KOHJICHCATOPOB.
BricokoTemnepaTypHble  CBEpPXIPOBOAHUKHU. IIpumenenue cunel JlopeHua.
[Ipumenenue  deppomarneTukoB.  Depputhl.  Mcnonp3oBaHue  sIBICHUSA
ANIEKTPOMAarHUTHOM  MHAYKUMA B DJJIEKTPOTEXHUKE W PAJUOTEXHHKE.
Tpanchopmaropsl, UX UCTIOIB30BAHHE.

WNneanbHblid KOJIEOATENBHBIA KOHTYP, CBOOOJHBIE KOJEOAHHS B KOHTYpE.
OTKpBITHIN KOJEOaTeNnbHbIN KOHTYp. OnbIThI ['epiia.

Bo3HUKHOBEHHE KOPITYCKYJISIPHOM M BOJHOBOW TEOPUH CBETOBBIX SIBIICHUM,
JTalbl MX pasBUTHA. lnes KOpIyCKyJISIpHO-BOJHOBOIO JyaJM3Ma CBETa, €€
onbITHOE oOocHoBaHMe. Illkana 37I€KTpOMarHUTHBIX BOJIH. /(Manma3zoH JUIMH BOJIH
BUJINMOTO CBETA.

[lonsitTue  nyuya. 3akoHbl TIEOMETPUYECKOM  ONTUKHM, 0O0JacTb HX
npuMeHuMocTH. Mukpockon. [lokasarens mnpenomiieHHs BemecTBa. fBieHune
IIOJIHOTO OTPaKEHHMsI, €r0 MCIOJb30BaHWE. 3epkana. TOHKHWE JMH3BI, HX
XapaKTEPUCTHUKH, (hopMysia TOHKOM JUH3HIL. [TocTpoenne n3o0paxeHuil B TMH3aX U
3epKaJIax. [Ipumenenue untepdpepomeTpoB. I[lpuMenenue rosorpaduu.
[TonsspuMeTpsl, MOIAPUMETPUUECKUE METObI UCCIIETOBAHUS.

Jlromunucuennus, ee npumeHeHue. [Ipumenenne nazepa. CrnekTpanbHbIN
aHau3.

buonoruueckoe neficTBue paJuoaKTUBHOIO U3ITyYEHUsI, CIOCOOBI 3aIIUTHI.

SAnepusiit peaktop. [Ipobnembl 1 NEPCHEKTUBHI SACPHON IHEPTETUKH.

Bonpocsl A1 CaMOCTOATEJBHOM MOATOTOBKH K  CEMHHAPCKUM
3aHATHAM M0 JUCUHMILINHE «Dusuka»

3ansTue 2.

Tema: OCHOBBI KHHEMATHKH MATEPUAIbHON TOUKH (2 Yaca).

Bormpocsl k cemunapy:

1. Marepuanbnas Touka. Cucrema orcuera. OTHOCHUTEIBHOCTH
JIBAKEHUS.
2. CKOpOCTh MEXaHWYECKOTO0 [JBHKEHHs. BblUMCIEHHE CKOpOCTH M

NepEMCIICHUA IIPU PABHOMCPHOM HpﬂMOHHHefIHOM JABUXKCHHMH.
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3. Yckopenue IBUKEHUS. BblUuciIeHne CKOPOCTH U MEPEMELICHHUS MpU
PaBHOYCKOPEHHOM MNPSIMOJIMHENHOM JIBUKECHUHU.

4, Kpusosmmnennoe npuwxenne. HopMmanbHOe, TAHT€HIIMAIBHOE U MOJIHOE
YCKOPEHHUSI.

d. JIBMKEHHE IO OKPYKHOCTH. YTJIOBAasi CKOPOCTh, YTIIOBOE YCKOPEHHUE.

3aunsrTue 3.

Tema: OCHOBBI KJ1aCCHYECKOH JMHAMHUKH.

Bomnpocs! k cemunapy:

1. ['paHuIbl NPUMEHUMOCTH KIIACCUYECKON MEXAHUKHU.

2. 3akonbl HeroTtona. HMuHepumansHas cucrema otcuera. [IpuHimn
OTHOCHUTENBHOCTH | anuiies.

3. 3akoH BcemupHoro TaroreHus. Cuia TsKECTH. Y CKOpPEHHUE
CBOOOIHOTO ITaJIEHUS.

4, Cuna ynpyroctu. Jlepopmanuu, Buasl nepopmanuii. 3akon I'yka.

S. Cuna tpenus, kodpdurueHnt Tpenus. Buabl TpeHus.

3ansaTue 4.

Tema: Mexanuka TBepAOro teja. 3aKOHbI COXPaHEHUSI B MEeXaHHMKe.

Bomnpocs! k cemunapy:

1. MomenT Cuiibl 1 MOMEHT UHEpUHH Tesla. OCHOBHOM 3aKOH JTMHAMUKHA
BpAIllaTEeIIbHOTO IBUKEHUS.

2. Mexanudeckast paboTa 1 MOIIHOCTh. KOHCepBaTHUBHBIE CHUJIBI.

3. Mexanudeckasi sHeprusi, e¢ Buabl. CBsi3b dHEPTUU M pabOTHI. 3aKOH

COXpaHCHUA MEXaHUYECKOM OHCPI'UHU.

4, NmMnynbce Tena. 3aKoH COXpaHEHUs UMITYJIbCA.
d. MoMeHT umnyJsibca. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.
3ansaTue 5.

Tema: Mexanuveckue Kojae0aHUs U yIpyrue BOJIHBI.
Bomnpocs! k cemunapy:
1. I'apmonnueckue kosneOanusa. KuHemartnuyeckue XapaKTEpUCTUKH

KOJIEOATEILHOTO ABMKECHUS.
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2. KBaszuynpyrue cuibl. YpaBHEHHE TapMOHUYECKUX KOJeOaHWid B

nuddepeHranbHON U UHTETpaIbHON (hopmax. ['apMOHUYECKUH OCITUILISTOP.

3. Matematuueckuit 1 PU3NIECKUI MAsITHUKH.

4, Ynopyrue BOJHBI, BUIBI BOJIH. [[JIMHA BOJIHBI. YPAaBHEHUE IUIOCKOM
BOJIHBI.

d. 3BYKOBBIC BOJHEI. YIITPa3ByK v HHPpa3ByK. CKOPOCTh 3ByKa.

3ansTue /.

Tema: MoJiekyJISIpHO-KMHETHYECKAS TEOPHUS H1eaTbLHOI0 ra3a.

Bomnpock! k cemunapy:

1 Nneanbubiii raz. OcHoBHoe ypaBHeHne MKT uaeansHoro rasa.

2 CBs13b TEMIIEPATYPHI U JABJICHUS. 3aKOH JlaIbTOHA.

3. YpaBHEHUE COCTOSTHUA UICAIBHOTO Ta3a. ['a30BbIE MIPOLIECCHI.

4 Crenenu cBO0OAbI MOJIEKYJIbI. BHYTpEeHHSsI SHEPTHUs UICATHHOTO Ta3a.

3) JlnrHa cBOOOAHOTO MpoOera MOJIEKYJIbI.

3ansrue 8.

Tema: CBoMcTBA JKUAKOCTEH U TBEPABIX Te.l.

Bormpocsl k cemunapy:

1. [loBepxHOCTHOE  HaTsKEHHME B KUAKOCTAX.  KoadduimeHt
MOBEPXHOCTHOTO HATSKCHUSI.

2. [ToBepxXHOCTHAs SHEPIUsl.

3. dopmyna Jlammaca. KanumispHeie siBJICHUS.

4. CrpoeHre KpUCTAUIMUECKHMX U aMOP(HBIX Ted. DU3NYECKHUE THUIIBI
KPUCTAJUIMYECKOM pemeTKu. MOHOKpUCTAUIBI WM NOJMUKpUCTAUIbL. JKuakue
KPUCTAJLIBI.

5. TennmoeMKocTh KpucTaiiioB. 3akoH Jtononra u [Itu.

Bonpocsl  isi  caMOCTOSITEIHOM TOJATOTOBKM K  BBINOJHEHUIO
JIA00OpPaTOPHBIX PadoT MO AUCHUILUIHHE «DU3NKa»

JlaGopaTtopnasi padora Nel N3mMepuTesbHbIe HHCTPYMEHTHI. MeTOIbI
pacuera nmorpemHocTed (pu3n4ecKux BeJTuYuH

1. YeM OTIMYAOTCS NPSIMbIE U3MEPEHUS OT KOCBEHHBIX ?
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2. Uro Ha3piBaeTcsi  aOCOJIOTHOM  NOTPEHIHOCTBIO — M3MEpeHus?
OTHOCUTENBHON MOTPEIIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3pIBaeTCs  HAJEKHOCTHhIO  u3MepeHua? YUrto  Takoe
0ogepumenvbHblll UHmMepsan?

4, Kak HaxomwTcsi aOCOJIFOTHAsI MOTPEIIHOCTh MPSMBIX HU3MEPEHHM 10
merony CteronenTa? Iloscaure BeiOop kodddurmenta CTeioneHTA.

S. B ueM 3akirogaeTcss aliroputM noxydeHus: (opMysbl OTHOCUTEIbHON
MOTPEIIHOCTU MPU KOCBEHHBIX U3MEPECHUSIX ?

JlaGopaTtopnass pabora Ne2: H3yuenue aedopmaunmii, ompenesieHue

KECTKOCTH MaTepHuaJja

1. KaxoBa 11e;16 paboTHI 1 OCHOBHEBIE 3TAIbl €€ BHITIOJTHEHUS?
2. Urto Takoe deghopmayus, kakue ObIBAIOT BUJIBI AehopMaIiuii?
3. Yro Takoe wmexanuueckoe Hanpscenue? Kakue medopmanun

BO3HUKAIOT IIPH HOPMAJIbHOM U TaAHI'CHIUAJIIBHOM HaprDKCHI/I}IX?

4, B uyem 3aknmtouaerca 3akoH ['yka? UTo Ha3bIBaeTcs KECTKOCTBIO
Marepuaa’?
S. Uto Ha3bIBA€TCS OTHOCUTENBHBIM yuiMHEHWEeM? Kak 3amucarh 3aKOH

['yka nns gedpopManiiu pacTsixeHus?

6. Uto Takoe mpeoden ympyeocmu? Illpeden npounocmu? lloscHute ¢
UCITOJIb30BaHUEM TpaduKa.

1. KakoBa nipupoja cusibl ynpyroctu?

JlaGopaTtopnas paGora Ne3: OmnpeaesieHHe MOMEHTa HMHEPIUUU
(usnveckoro MasiTHUKA

1. KaxkoBa 11e51b paO0OThI 1 OCHOBHBIE 3Tarbl €€ BHIMOJHECHHUS ?

2. Uro Ttakoe uzuueckui maamuux? Yem otnmuaercs Quzndeckuit
MAasITHUK OT MaTEMATHYECKOr0?

3. Kak nHaiiTu nepuona konedaHuil puU3MUECKOr0 MAasTHHKA, OT YE€ro OH
3aBucUT? UTO Ha3bIBAECTCS MPUBEICHHOW JJIMHON MassTHUKA?

4, Kak 3amucath ypaBHEeHHE TapMoOHUYecKOro kosieOanusa? IlosicHute

ero.
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S. [losicHuTe CMBICII OCHOBHBIX XapaKTEPUCTUK  KOJI€OATEIHLHOTO
npoliecca (aMIUTUTY/IbI, Iepruoaa, 4acToThl, ¢asbl). KakoBa nx B3aumMocBssb? Kak
HKCIIEPUMEHTAILHO MOXXHO HAWTH TIEPHOJ KOJICOaHWH MasTHUKA B JaHHOMN
pabote?

6. Kakue cuiibl neicTByoT Ha MasTHUK? HapucyiiTe BEKTOpBI 3TUX CHII,
ITIOCTPOUTE PABHOAEUCTBYIOIIYIO.

7. Kakne cunel HaspiBaroTcs KkBasmynpyrumu? Kakas wu3 cwumn,
JEUCTBYIONIUX HA MAaTEMAaTUUECKUN MasiTHUK, SIBIISETCS KBa3uynpyroit? Jlokaxure
3TO.

8. YTo Ha3pIBACTCA MOMEHTOM HHEPLUU TBEPAOTO Tejla OTHOCUTEIIBHO
ocHd, Kak ero MoxHO HaiWtu? Kak ompeneauTp MOMEHT HHEpPIUU Tena
OTHOCHUTEJIBHO IPOU3BOJIBHON OCU BpalllCHUS ?

JlabopaTtopnass  paGora  Neq: Omnpenenenue  KoIpPpuIUEeHTA
MOBEPXHOCTHOI'0 HATHKCHUSA KUAKOCTEH.

1. HazoBute 1ienb paboThl U €€ OCHOBHBIE ITAIIBI.

2. OOBbsicHUTE BO3HUKHOBEHUE CHUJ TMOBEPXHOCTHOrO HaTshKeHHs. Kak
OHU HaIpPaBJICHBI?

3. Haiite onpenenenue kKodPppuiiueHTa MOBEpXHOCTHOTO HaTsKeHUs. OT
yero M Kak OH 3aBucuT? Kaknme BemecTtsa Ha3bIBAIOTCS ITOBEPXHOCTHO-
AKTUBHBIMU?

4, YeMm oTianyaroTcs cMaduBarollasg M HecMaduBarolas >Kuakoctu? Ot
Yero 3aBUCUT cMauuBaHue? YUTo Takoe KpaeBOll yros (MOSCHUTE C IOMOIIBIO
pUCyHKa)?

5. 3anumure ¢dopmyny Jlannaca, mosicaute ee. IlosicHUTE mMOHsSTHE
KPUBU3HBI IOBEPXHOCTH.

6. Yro Ttakoe kanwwisip? YUem oOTianMYaeTcs MOBEACHHUE B KalWJUISIPE
CMayuBarolled W HeECMayuBaIOUIEH xKuakocrter? Kak HaWTH BBICOTY YpPOBHS

JKUJIKOCTH B Kanujsipe?
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7. [loueMmy B pgaHHOM paboTe mnpu omNpeaesieHuH KoddduimeHTa
MTOBEPXHOCTHOTO HATSKEHUS CUITY MTOBEPXHOCTHOI'O HATSHKEHUS MOXKHO 3aMEHUTh
BECOM Karuin?

8. Uto Takoe MOBEPXHOCTHASI SHEPTUs?

JlabopaTopHass padora NeS: OmnpeneseHue koI((PuIUEHTa BA3ZKOCTH
skuakoctu meroaom Crokca.

1.HazoBuTe 11€516 pabOTHI M €€ OCHOBHBIE JTaIlbI.

2.1locTporiTe BEKTOpPBI CHJ, JACUCTBYIOIIMX HA IIAPUK, NAJAOMMN B
xuakoctd. Kak HaliTH paBHOAECHCTBYIONIYIO 3TUX crii? Kak IIapuk IBUKETCS MOA
nerctBueM ATux cui? IloyeMy B HEKOTOpPbII MOMEHT JBH)KCHUE IIapHvKa
CTAHOBUTCS] PAaBHOMEPHBIM?

3.B 1yem cocrout 3akoH Crokca?

4 Kakue sBJICHUA OTHOCATCS K sBIeHUSM TniepeHoca? Jlaiite o0yt
XapaKTEPUCTHUKY SBJIECHUM nepeHoca. UTo Takoe rpaIueHT BEJIUYUHBI?

5.00bsicHUTEe BHYTPEHHEE TPEHHUE B razax M >KUAKOCTAX. Kak HalTh cuty
TPEHUSI MEXTY CIOSIMU KUJKOCTH WM raza?

6.B dem ¢usnueckuii cmpicn kodpduimenta Bszkoctu? OT yero oH
3aBUCHT?

7.ChopmynupyiiTe 3aKkoH ApXuMmena, TMOSICHUTE BbIpaXKEHHE I
BBITAIKUBAIOIIEN CUJIBL.

JlaGopaTopHasi padora Ne6: JjieKTpousMepuTeIbHbIe IPUOOPDI.

1. HazoBuTte npubop u oxapakTepusyiTe ero Ha3HauYCHUE.

2. Onpenenute npeaen U3MEpeHHus, IIEHY JEJICHUSI U YyBCTBUTEIbHOCTh
npuodopa.

3. K kakoil cucremMe OTHOCHUTCS NPUOOp, KAKOB TPHHIUI JICUCTBUS
npudopa?

4, Omnpenenute BU pabouero Toka U pabouee MojoxkeHue nmpuoopa.

S, OmnpenenuTe Ki1acc TOYHOCTH IIPUOOpa.

6. Kakyto aOCONIOTHYI0 MOTpelIHOCTh JIOMycKaeT mpudop Mpu
U3MEPEHUAX?
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JlabopaTopnasi pabdora Ne7: N3yyeHue TeMnepaTypHOd 3aBHCHUMOCTH
CONPOTHUBJICHUSA MOJIYIIPOBOHUKOB M METAJLJIOB.

1. HazoBuTe 11emb paboThI M €€ OCHOBHBIE JTaIlbI.

2. JaiiTe oOuIyr0 XapaKTepUCTUKY MPOBOJHUKOB M MOJIYIPOBOJIHHUKOB,
NPUBEAUTE MPUMEPHI.

3. Pacckaxxute O COOCTBEHHOW MPOBOAMMOCTH TMOJYNPOBOAHUKOB,
CPaBHHUTE €€ C MPOBOJAMUMOCTBIO METAIIIOB. UTO Takoe ABIPKH, KAK OHH BO3HUKAIOT
U KaK JBUXKYTCA?

4. Kak 3aBucaAT coOCTBEHHass MpPOBOAMMOCTh U  CONPOTHUBIICHUE
HOJIyIPOBOJHUKOB OT Temreparypbl? OObscHutre, 3anummre (opmyrny. Kakx
CBS3aHBI IIPOBOAMMOCTD ¥ COIIPOTHUBIIEHUE?

5. Kak 3aBucaAT coOCTBEHHass MPOBOAMMOCTD U  COINPOTHUBIICHUE
METaJUIOB OT Temneparypbl? OObsICHUTE, 3aIUIIUTE POPMYITY.

6. Pacckaxnure 0 nmpuMecHOW MPOBOAMMOCTH TOJIYIIPOBOJAHUKOB, HANTE
XapaKTEPUCTUKY BUAAM NPUMECHON TPOBOJUMOCTH.

7. Yro Takoe »dHepreruyeckas 30Ha, Kakhe ObIBatoT 30HBI? Yem
OTJINYAETCs 3aIOJIHEHUE DHEPreTUYECKUX 30H Y METAJUIOB, ITOIYNPOBOJHUKOB U
nuanekTpukoB? Chopmynupyitte npunuun [Taymnu.

8. ['me npuMeHSIOTCS MONMYNpPOBOAHMKM? B dyem JoCTOMHCTBA M
HEJOCTaTKHU MOJYIPOBOJHUKOBBIX MPUOOPOB?

JlabopaTopHas padora Ne8: U3yueHue cBOMCTB (peppoOMarHeTUKOB.

2. HazoBwute 1enb paboThl 1 €€ OCHOBHBIC ATAIIBI.

3. YeMm MOKHO OOBIACHHUTH MarHUTHBIE CBOMCTBA BelecTBa? Kak MoKHO
HaWTH MarHUTHBIN MOMEHT AJ1eKTpoHa? UTO Takoe gexmop HamacHUuu8anus?

4, 3anuIInuTe CBA3b MEXKIAY MHAYKIMEN U HANPSHKEHHOCTHIO MarHUTHOTO
noJisi. YTo moKa3pIBa€T MarHUTHASI IPOHUIIAEMOCTD BEIIECTBA?

S. Ha3oBuTre BUIBl MarHETUKOB, JAUTE UM XAPAKTEPUCTUKY, MPUBEIUTE

MIPUMEDPBI.
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6. B uem 3akiouaercs siBieHue rucrtepesuca? Hapucyiite u moscHUTE
METII0 rucrepe3uca. UTo Ha3bIBaeTCAd OCTATOYHOM HHAYKUuen? KospuuTuBHON
cuioit? UTo xapakTepHO MJisi COCTOSIHUS HACBIIICHUS ?

7. OObsicHUTE CBOMCTBA (PeppOMArHETUKOB, MCIOJbB3Ys MPEACTaBICHHUE
o nomeHax. Yro Takoe Touka Kropu?

8. Kakue BemecTBa Ha3pIBaroTCs aHTU(heppoMaraeTukamu? deppuramu?

Q. Kakue deppomarHeTuku OTHOCAT K >KECTKHM, Kakue K msrkum? [ne
OHH NPUMEHSAIOTCS?

JlaGopaTopnass padora Ne9: OmnpenesieHue nokaszarejsi NmpeaoMJIeHHsI
JKMAKOCTH mnpu mnomomu pedpaxromerpa. OmnpeneneHue KOHUEHTPANNH
CIIMPTOBOI0 PACTBOPa peppaKkTOMETPUIECKUM METOAOM.

1. HazoBute 1enb paboThl U €€ OCHOBHBIE STAIIbI.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPUUYECKOM  OINTHKHU.
Hapucyiite n nmosgcHuTe X0 Jyde NpU OTPAKEHUH U MPEIOMIICHHH OT TPAaHULIBI
paszeina IByX Cpea.

3. Yem oriauyaeTcss aOCOMIOTHBIM TOKa3aTedb MPEOMJICHUS OT
OTHOCUTEIHHOT0? B uem ux pu3udeckuii CMbICIH, KaK OHH CBSI3aHBI MEXTY COO0M?

4, B uem 3akitoyaeTcsi SIBJICHUE TOJIHOTO BHYTPEHHETO OTPAKECHUS?
Kakue ycnoBusi HeoOX0oAMMBI 1151 HAOII0AeHUs MOJHOTO oTpakeHus1? Kakas cpena
HA3bIBACTCSI ONITUYECKU 00Jiee TIIIOTHOM ?

S. [TonyunTe BeIpaXkeHue AJi MPEAEIIBHOTO yIila MOJHOTO OTPAaXKEHUS.

6. B dem 3akmrouaercs siBieHue gucrniepcud csera? Yem oriamyaercs
HOpMaJIbHAs TUcTiepcus oT anomanbHOU? [loscHuTe ¢ momoIbto rpaduka.

1. Kakoli cBeT Ha3bIBaeTCsI MOHOXPOMATHYECKUM, a KaKOW CJIOKHBIM?
[IpuBenute mnpumepsl. OOBSICHUTE pa3lIoKEHUE OEIOro CBETa B CTEKISHHON
MpU3Me.

8. OOBsicHUTE MPUHITUTT AEHCTBUS pedpakTOMETpa.

JlabopaTopHnasi padora Nel(Q: IIpoBepka 3axkona Credana-boabimana.

1. HazoBure nienp pa6OTBI N €€ OCHOBHBIC JTaIlbl.
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2. Kakoe w3nyuenune HasbiBaeTcs TemioBbiM? Ilouemy TemiioBoe
U3JIy4YEHUE MOYKHO Ha3BaTh PABHOBECHBIM?

3. Yro Ha3bpIBaeTCs 3HEPreTHYECKON CBETUMOCThIO? McmyckarenbHOn
criocoOHoCThIO Tena? Kak oHu cBA3aHbI?

4, Yro Ha3bIBaeTCs MOMIOLIATENBHON cIOCOOHOCThIO Tena? Kakue Tena
HA3BIBAIOTCS a0COIOTHO YepHbIMuU? [IpuBeauTe mpuMepsl.

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

6. [losicauTte ¢ moMoOIIBIO Tpaduka 3aBUCHUMOCTb JUTUHBI BOJIHBI
U3JIyYEHUS OT TEMIIEPATYpPhl H3Ty4arOIIEro Tea.

7. Ha ocHOBe Kakux MpEACTAaBICHUN MOXHO OOBSCHUTH 3aKOHBI
tersioBoro u3nydeHusi? Cdopmynupyiite kBaHTOBYrO rumnote3y I[lmanka. Uto
TaKO€ K8AHM U3MYYeHUs, KaK HAUTU 3HEpruio KBaHTa? UeMy paBHa MOCTOSHHAs
[Inanka? [IpuBenennas nocrosiHuas Ilnanka?

8. OObsicHUTE YCTPONCTBO WM MpUHIMI PabOThl mupomerpa. g dero
HCTOJIB3YIOTCSI IUPOMETPHI?

IIpumepHas TemaTuka Npo(hecCHOHAIBHO-OPUEHTHPOBAHHBIX

pedeparoB/pedepaTUBHBIX JOKJIAA0B IJIs1 CAMOCTOSTE/IbHON BHEAYAUTOPHOMI

padoThI

1. Pu3n4ecKue METOIbI ONPEIEIICHNUS] KOHLIEHTPALMU PACTBOPOB.

2. @uU3NYECKUE METOJbl MCCIEAOBAaHUSA KAadeCTBA IMPOAOBOJIBCTBEHHBIX
TOBapOB.

3. [lepcriekTHBBl TpPUMEHEHUS JOCTHKEHHUS (PU3MUecKOoW HayKH B
COBPEMEHHOU TOPrOBOM TEXHUKE.

4. VYasrpaduoneroBoe U3JIy4YeHue, ero UCII0JIB30BAHUE B
OMOTEXHOJIOTUSIX.

S. [ToBepXHOCTHBIE SIBJICHUS U UX UCIIOJIH30BAHUE B OMOTEXHOIOTHUSIX.

6. YpTpa3ByK U €ro UCIOJIb30BAHUE B MUILEBBIX TPOU3BOICTBAX.

7. ®dusuka u  n§pobieMa  IPOJOBOJIBCTBEHHOH  0O€30MAaCHOCTH
rocyaapcraa.
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8. TemnepaTypHbIi 151 CBETOBOM PEKUM pu XpPaHECHUHU
MIPOJIOBOJILCTBEHHOTO CHIPBS
Q. @®u3nKa — OCHOBAa KOHCTPYMPOBAHUS COBPEMEHHOW ammapaTrypsl JJis

IMHUIICBLIX IIPOU3BOJCTB.

10. Omnpenenenre YUCTOTH )KUIKOCTH pehpaKTOMETPUUIECKHM METO/IOM.

11. @u3nyecKkue METOAbl ONPEAEIEHUS] COJIEp)KAHUSA  CaxapoB B
pacTBopax.

12. Hcnonp30BaHne  MHUKPOBOJIHOBOTO — M3JIYyYEHHMS B INHIIEBOU
IIPOMBILIEHHOCTH.

13. Kunkue KpuCTaLIbI M UX IPUMEHEHHE.

14, Pycckue pusuku — naypeatsl HobGeneBckoil mpemun.

15. YapTpa3ByKOBBIE METOBl OIPEACIICHHUsS COIEpPKAHUSA IKUPOB B
POIYKTaX.

16. Hcnonb3zoBaHne HMHPPAKpaCHOrO M3JIydeHHs Uil  00pabOTKU

MULIEBBIX ITPOYKTOB.

17, duznueckue XapaKTEPUCTHUKH, ONpENEIA0IINE KAaueCTBO
IPOJOBOJIBCTBEHHOT'O CHIPbS, U CTIOCOOBI UX U3MEPEHUS.

IlepeyeHb TUNIOBBIX BONPOCOB /ISl CAMOCTOSITE/ILHOM NMOATOTOBKH K
NMPOMEKYTOYHOMY KOHTPOJIIO — 3Kk3amMeHy (1 cemectp)

1.  MexaHnunueckoe JIBUYKEHUE, ero BU/JIBL. OTHOCHTENBHOCTD
MEXaHHYECKOTO JBWKEHHUs, cHucTemMa otrcuera. OCHOBHas 3aJadya MEXaHHKHU.
MarepuanbHas TOUKA.

2. Tpaekropus, mepeMelIeHUE, MyTh. 3aKOH CIIOAKEHHUS MEPEMEIICHUN.

3. CKOpOCTh MEXaHUYECKOTO JBUKECHHUS. 3aAKOH CII0KEHUSI CKOPOCTEH.

4.  Yckopenue. HopManbHOE, TaHI€HIIMAJIBHOE W MOJIHOE YCKOPEHHS, UX
CBA3b.

5. JBMKEHME TOYKM 10 OKPYKHOCTH. YTJIOBasg CKOpPOCTb, YIJIOBOE
YCKOpEHHE.

6. Cuna. Macca Tena. 3akoHbl HpIOTOHA, rpaHMIbl MX MNPUMEHUMOCTH.

I/IHepHI/IaHBHBIe CHUCTCMBI OTCUCTA.
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7. Cunbl TATOTEHHUs, 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE
CBOOOTHOTO Ma/ICHHUS.

8.  Cuuna TsxecTu U Bec Tena. [leperpy3ku, HEBECOMOCTb.

9. Cunbet ympyroctu. J[ledopmanus, Bunbl aedopmanmii. 3akon ['yka.
Ycunue (nanpspxenue). [Ipenen ynpyrocTtu, npeies IpOYHOCTH.

10. 3axon I'yka mns nedopmanuu pactsokeHus. Monyns FOnra. Jluarpamma
PACTSKEHUM.

11. MexaHnyeckoe CcoOCTOsHME, mnpouecc. I[lapamerpel MeXaHM4ECKOro
COCTOSIHUS, TTapaMeTpsl nporiecca. DyHKIMA COCTOSHUS.

12. Mexanuyeckasi paboTa, MOIIHOCTb.

13. Pabota cun TsbkecTd U ynpyroctu. KoHcepBaTUBHBIE CHIIBI.

14. MexaHnyecKasi SHEPrusi, €€ BUAbL. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPI'UH.

15. M3omumpoBanHas cucteMa. mmyibce Tenna. 3aKOH COXpaHEHUsT HMITYJIbCA.

16. MowmenT u"epuuu tena. Teopema LlTerinepa.

17. Ilnedo cunbl. MOMEHT cuiibl. Y CIIOBHE PAaBHOBECHS TEJa, UMEIOIIETO OCh
BpAaIlCHUS.

18.  OCHOBHOM 3aKOH JIMHAMMKHU BPaIIaTeIbHOTO JIBUKEHUS.

19. MoMEeHT uMMmyJbca TeNa, 3aKOH COXPAaHEHUSI MOMEHTAa HMITYJIbCA.
Kunernueckast sHeprus BpalaTeIbHOTO JIBHKEHUS U KaTAIIErocs Tea.

20. Tapmonuueckue  KoJiebaHMs,  UX  XAPAKTEPUCTUKH,  rpaduk.
KBazuynpyrue CHUJIBL. YpaBHeHUe FapMOHUYECKUX KOJIeOaHMit B
nuddepennmranbaoi hopme.

21. MaremMaTu4eCKui MassTHUK

22. Ddusznvecku MasiTHHUK.

23. 3aryxaromue KojieoaHusl.

24. BpIHy)XIeHHbIe KoJieOaHus. Pe3oHaHc.

25. Ynpyrue BOJIHBI, BUIHI BOJIH. BomHOBas MOBEPXHOCTH, (DPOHT BOJIHEI.
[Tpunuwun I'rorirenca-dOpenens.

26. YpaBHEHUE IUIOCKOMN BOJHBI. J[JIMHA BOJIHBI.
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27. CrosAune BOJHBI. ¥Y3JIbl U MyYHOCTH.

28. 3BYKOBBIE BOJIHBI, XapaKTepUCTUKU 3ByKa. CkopocTh 3ByKa. MH(ppazByk
U yJIbTPa3BYK.

29.. lIpunnun otHocurenbHocTH ['anunes. [Toctynater CTO.

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XApAKTEPUCTUK TEN U
SBJICHUI (OJJTHOBPEMEHHOCTH, JIJIMH OTPE3KOB, IPOMEXKYTKOB BPEMEHN)

31. 3aBucumocth Macchl OT cKopoctd. IlonHas »sHeprus Tena B
PETATUBUCTCKON MexaHHnKe. KnneTtnueckas sHeprusl.

32. TemioBoe JABMXKEHHE, €ro ocoOeHHocTH. TepmoauHamMuueckoe
COCTOSIHHE, €ro mnapamerpsl. TepMmoauHamuyeckuid mpouecc. PaBHOBecHOe
cocrosiHue. OOpaTuMble U HEOOpaTUMbIE TPOLECChl. BHYTpeHHss >Heprus Kak
GyHKIHS TEPMOJIMHAMUYECKOTO COCTOSHUS.

33. OcuoBuble nonoxenus MKT, ux ombiTHOe oOocHOBaHue. Pazmepbl u
Macca MoJiekyil. Yucmo Monekyi. 3akoH ABOTaapo.

34. WpeansHbiii ra3. OcHoBHOe ypaBHeHue MKT wugeansHoro rasa.

CTaTUCTUYECKHI CMBICI TeMIIEpaTyphl U AaBJICHUS.

35. Cs3b naBneHus U TemrepaTypsl. 3akoH JlanbTroHa.

36.YpaBHEHHE COCTOSIHHS MACAIBHOTO Ta3a. YHHUBEpCaJbHas Tra3oBasd
nocTosiHHas1. M3ompouecchl, UX 3aKOHbI U TpadUKu.

37. Pacnpenenenne Mosekyn 1o ckopocTsM. CpenHsisi, CpenHss
KBaJJpaTUYHasl U HAUBEPOSTHEHILIAass CKOPOCTH MOJIEKYII.

38. Pacnpenenenne bonsiimana. bapomerpudeckas hopmyna.

39. Oddextunbiii muamerp Moisiekyn. CpemHsis iMHA CBOOOTHOTO
npoOera 1 Yucjo CTOJIKHOBEHUN MOJIEKYJI.

40. BryTtpennee Tpenue B razax. KoshdumnmeHT nuHaMuueckon BSI3KOCTH.

41. TenmonpoBoiHOCTH ra3oB. KoadpuimeHT TermionpoBoAHOCTH.

42. Hudbdysus B razax. Koappunuent nudpdyszuu.

43. PeanbHble ra3pl. YpaBHEHUE COCTOSIHHUS peaibHOTO ras3a. llompaBku
Ban-nep-Baanbca.

44, N3otepmsl peanpHOro raza. Kputnueckoe cocrossHue BENIECTBA.
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45, 1 Hayano0 TEPMOJMHAMUKHU U €T0 MPUMEHEHHE K Fa30BbIM MPOLIECCAM.

46.  KommyectBo TemoThl. TeroemMKocTh. VYaenbHas M MOJSIpHAs
TEIIOEMKOCTH, UX CBSI3b.

47.  DnemeHTapHas TEOpHs TEIUIOEMKOCTH. Y paBHeHUE Maiiepa.

48. Crenenu cBoOOIbI MOJIEKYJIBL. Pacnipenenienrne s3HEprum no CTENEHAM

cB0OOObI. BHYTpeHHSs1 SHEPIUs UEaIbHOTO Ia3a.

49, Anunabarnueckuii mpouecc. YpaBHeHue Ilyaccona. Ilokaszarens
annadaTsl.
50. OcHoBBl paboThl TemtoBoi MamuHbl. KIIJ TernoBoii mamwuHbl. 2

HAYyaJio TePMOJUHAMUKH.

51. Huxn Kapuo. KIIJ mukma Kapno. CnocoOwsl moBbimeHust KIT
TEIJIOBOM MAITUHBI.

52, OHTpornusi, ee cBouMcTBa. CTAaTHCTUYECKUA CMBICH SHTPOIIUHU.
TepmoauHaMudeckasi BEPOITHOCTb COCTOSTHHS.

53. Cuitbl TOBepXHOCTHOTO HaTspKeHHs. Ko duimueHT moBepXHOCTHOTO
HaTsDKeHUs. [ToBepXHOCTHAS DHEPTHSI.

54. CwmaunBanue. Kpaeoii yrosn. [IoBepXHOCTHO aKTUBHBIE BEUIECTBA.

55. Kpucramnmuueckue u amopdubie BeriecTBa. Bujbl KpuCTaTIUYECKUX
pemeTok. MOHOKpHUCTAUIBI M TMOJMHKPUCTALIBI. M30Tpomusi W aHU3O0TPOIIHS.
TennoeMKoCcTh KpUCTAUIMYECKUX TeN. 3akoH Jtononra u IItu.

56. dazoBbie mepexoabpl 1 um 2 poma. Temnorta ¢azoBoro mnepexoja.
Ypasuenue Knaneripona-Knaysuyca.

IlepeyeHb TUNIOBBIX BOMPOCOB /1JIsl CAMOCTOSITE/IBLHOI MOATOTOBKH K

NMPOMEKYTOYHOMY KOHTPOJIIO — IK3aMeHYy (2 cemecTp)

1.  DNeKTpU4ecKud 3apsjli, CBOMCTBA 3apsaa. ToudeuHsll 3apsia. 3aKkoH
Kynona.

2. Dnekrtpocratudeckoe mnojne. HampsbkenHocts  mons.  [lpuHuun
cyneprno3uiuu. CUJIOBbIC JIMHUMU.

3. Omneprus 3apsga. [loteHiman saekTpocTaTuueckoro mnoss. PasHocTh
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MOTEHIUAJIOB. DKBUIIOTEHMAJIbHBIE TOBEPXHOCTH.

4. Pabora mepeMelleHus 3apsiia B DJIEKTPOCTATUYECKOM  TOJIE.
[ToreHnuanbHbIE TOJIS.

5. CB43b HANPSHKEHHOCTH M NOTEHIMANA. [ paueHT noTeHnuana.

6. IloTok BeKkTOpa HANPSIKEHHOCTH JJIEKTpUYECKOoro mnosst. Teopema
Octporpaackoro-I"aycca.

7.  Huonextpuku. llonspHble u HemoyisipHble MOJeKyibl. l[lomsapuzanus
JUAJIEKTPUKOB, €€ BUBIL.

8.  DIIEKTPUYECKHUIA MOMEHT JTUTIOJSL. Bexkrop NOJIApU3aLUH.
OnexkTpuyeckoe cmeleHue (MHAyKOus). Judnekrpuueckas MPOHUIIAEMOCTb
BEILIECTBA.

9. Ilosme B mpoBOJHMKax. YCJIOBHS PaBHOBECHUS 3apsAJ0B Ha NPOBOIHUKE.
EMKoCTh IpOBOAHUKA.

10. KoHnpgeHcatoppl, BHIBl KOHJIEHCATOPOB. EMKOCTH KOHAEHCATOPA.
EMKOCTB IIJIOCKOT0 KOHAEHCATOpa. Buapl coeAMHEHUS] KOHAEHCATOPOB.

11. DHeprus 3apsHpKEHHOTO KOHAEHCATOpa. DHEPTHS DJIEKTPUYECKOTO TOJI,
IUIOTHOCTB SHEPTUHU.

12. Tox mnpoBomumoctH. Cuna TOKa, IUIOTHOCTh TOKA. Y CJIOBHUSA
CyIlIeCTBOBaHMs TOKa B 1enu, JJC.

13. ComnpoTuBJIeHHE TMPOBOJHUKA, €r0 3aBUCUMOCTb OT Pa3MeEpPOB
IpPOBOJHMKA U  TeMmrepaTypbl. (CBepXmpoBOAMMOCTh. Buapl  coeauHeHUs
IIPOBOJIHUKOB, 00II[€€ COTPOTUBIICHHUE.

14. OCHOBHBIE MPEACTABICHUS JJIEKTPOHHOW TEOPUHM IPOBOJUMOCTH
MeTaJIoB. [110THOCTH TOKA (BBIBON).

15. 3akoH OMa miId OJHOPOJHOTO YyyacTka wenu. 3akoH Oma i
HEOJHOPOJHOTO ydacTka menu. 3akoH Oma g 3amMkHyToM nenu. KopoTkoe
3aMBbIKaHHUE.

16. 3akoH JDxoyna-Jlenna. 3akon Buaemana-®Opanma.  Hepocratkm
KJIACCUYECKOM JIEKTPOHHOW TEOPHH.

17. CoOcTBeHHast MPOBOJUMOCTD MOIYIPOBOJAHUKOB, €€ BUbl. 3aBUCUMOCTh
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MIPOBOAMMOCTH TOJIYITPOBOAHUKOB OT TEMIIEPATYPHI.

18. IlpuMecHass TPOBOAMMOCTbH ITOIYNPOBOJHUKOB, €€ BHAbL. KOHTakT
ITOJTYTIPOBOJHUKOB pas3Horo THIIA IIPOBOJAUMOCTH. [Ipumenenue
MOJTYTIPOBOJHUKOB.

19. MarautHOoe 1ON€ TOKa. MArHUTHBIM MOMEHT KOHTYpa C TOKOM.
MarnuTtHast UHIYKIHUS.

20. 3akoH buno-Camapa-Jlannaca. MHaykmusi mojii OpsiMOTO M KPYTOBOIO
TOKOB.

21. [upKynamuss BEKTOpa MarHUTHOW MHAYKUHMH. TeopeMa O HHUPKYJISALMU.
Ilone conenounpa.

22. Cuna JlopeHna, NBWXXEHUE 3apsHKEHHOW YACTHULBI B MAarHUTHOM IIOJIE.
[Tpumenenue cunsl Jlopenna (MI'[-reneparop, UKIOTPOH)

23. Oddexr Xomna, ero npuMeHeHue. 3akoH AMriepa.

24. MarHuTHble MOMEHTBI aTOMOB W MOJIEKYJ BeKTOop HamMarHW4YMBaHMUS.
HanpsskeHHOCTh MarHUTHOTO IOJIA.

25. MarHuTtHas OpoHUIAeMOCTh BemlecTBa. Kinaccudukanuss MarHeTHKOB.
DneMeHTapHas TeOpus JUaMarHeTu3Ma U napamarHeTu3ma.

26. @eppomarHeTuku. SABneHune rucrepesuca. JJomensl. Touka Kropu.

27. Marnutssiii notok. Teopema Octporpaackoro-I'aycca a1 MarHUTHOTO
IIOTOKA.

28. SIBneHue 5SJIEKTPOMAarHUTHOW HMHAYKIMH, €ro oObsicHeHue. [IpaBuiio
Jlenua. 3aKOH 3JE€KTPOMArHUTHOW UHAYKIUU (3aKkoH Dapajesi).

29. Camoumnaykuus. MHayktuBHOCTE 3akoH Papanest nis CaMOMHIYKLUU.
B3aumuas unnykuud. Tpancdopmarop.

30. DOHeprus MarHUTHOrO noJjs. [IMOTHOCTE 3HEPTUH.

31. OcHOBHBIE TOJIOXKEHUS Teopun MakcBemia. Tok cMenieHus, MmI0THOCTh
Toka cMmenieHus. CucrteMa ypaBHeHu MakcBera.

32. DneKkTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA. CKOPOCTH 3EKTPOMATHUTHON
BOJIHBI.

33. OTKpbITBIH KoNeOaTenbHbId KOHTYp. OmbIThl ['eplia mo U3My4YEeHUIO U
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MIPUEMY DJIEKTPOMArHUTHBIX BOJIH.

34. PaszBuTHE npeacraBieHUl 0 npupoae cBeta. KopycKysspHO-BOJIHOBOM
nyanu3M. QOTOoH.

35. Jlyu. 3akOHBl TE€OMETpUUYECKON ONTHKU. llokazarenb mnpernoMIIeHUs
(a0COMIOTHBIN, OTHOCUTEIBHBIHN, X CBSI3b U (DU3UYECKUN CMBICT).

36. ToHKME NMH3BI, XapAKTEPUCTUKU JUH3. DopMyla TOHKOM JIMH3BIL.
Onrtrueckas CUiia U YBEJIMUEHUE JINH3BI.

37. @OTOMETPUYECKUE BETUUHHBI, UX B3aUMOCBSI3b.

38. SBnenue uHTepdepeHuuu cBeTa. OnTuyeckas pa3HOCTh XOAAa BOJIH.
VYcnoBus MakCUMYMOB U MUHUMYMOB UHTEP(EPEHLIUN.

39. KorepeHTHbIE BOJIHBI, CHOCOOBI X MOTYyYEHHUS.

40. [udpaxuus cBera, yciaoBus ee HaOmofeHus. Buasl audpaxmuu.
[TpuHnmn ['ronrenca-dpenens.

41. Jludppaxumonnas peuetka. [lepuos pemerku. YcinoBue Makcumyma Jiist
pemietku. J{udpakImoHHBIN CIEKTP.

42. Pazpemaromiasi cnocoOHOCTh omnTuUYeckoro mnpudopa. Paspemaromias
cuia TUGPaKIMOHHON PEIIeTKH.

43. Jludppakuus peHTreHOBckuXx Jiydueil. @Dopmyna Bynwga-bparra.
[Ipumenenue naTepPepeHnn u Judpakimm.

44, MoOHOXpOMAaTUYECKU W CIOXHbIM cBeT. Jlucnepcus cBera. Buabl
JTUCIIEPCHUH.

45.  DotorddexT, Buabl hotodddekra. 3akonsr CTONIETORA.

46. OObsicHenue Qororddexra DUHMITEHHOM. YpaBHEHHE ODWHINTEHHA.
Kpacnas rpanuna dorosddexra.

47.  ®dotoanemenTtsl. [Ipumenenne Gportorddekra.

48. TennoBoe M3Iy4YEeHHE, €r0 PABHOBECHBIM XapakTep. XapaKTEPUCTUKHU
TEIJIOBOTO U3TyUYEHUSI.

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

50. Bomnst ne bpoiinsa. Ilpunnun wHeompenenenHoctu [eiizenOepra.
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CoOTHOIIEHUST HEOTIPEAETIEHHOCTEN.

51. Omnmit Pe3epdopna. [lnanerapuas Mojenb atoMa, €€ HeIOCTaTKH.

52. Tloctymarel bopa. O6o0menHas dopmyna bampmepa. CrnexTpayibHbIE
CepHH.

53. Crtpoenne atomHoro sigpa. M3ortombl. flnepHoe B3auMMOJIEHCTBUE, €rO
CBONCTBA.

54. JlepekT Macchl W DPHEPrusi CBSI3M ATOMHOTO sjpa. YJenbHash 3HEprus
CBS3U.

55. PaanoakTuBHOCTBH. BUIBI palMOAKTUBHOIO W3IIy4YE€HUs, €r0 MpUpoAa U
CBOMCTBA.

56. Ilepmon mosrypacnaza. 3aKOH paAuOAKTUBHOTO pacnaia.

57. SpepHble peakuMH, WX BHABL. OJHEPrus saepHoOW peakuuu. llenHas
peakuus, ycloBus ee nporekanusa. Kputnueckas macca.

58. Snepubiii peakTop. [IpobiieMbl U MEPCIEKTUBBI SJIEPHON SHEPTETUKH.

59. TepmosnepHas peaxius. [IpoOaemMbl TepMOsIIEpPHOIN YHEPTETHKH.

60. OnemeHTapHble uacTUlbl. Krnaccudukanuss >J€MEHTapHBIX YaCTHL.
Antnuactunel. KocMuueckue myuu.

61. Ilomsspu3oBaHHBIA M €cCTECTBEHHBIM cBeT. [lonmHas wu 4acTuyHad
MOJISIPU3ALIMSL.

62. Ilonsipu3atopel, UX JelcTBUE Ha cBET. 3akoH Mamtoca. [lonsipuzanus
IIPU OTPAKEHUU U IIPEIIOMIIEHUH. 3aKOH bprocrepa.

63. JSIBienue JIBOMHOT'O JIYYENpPETOMIICHUS. OOBIKHOBEHHBIN u
HEOOBIKHOBEHHBI JIydd, WX CBOWCTBAa U mossipuzarus. Onruyeckas ocCh
KpHCTAJLIA.

64. ONTUYECKH AaKTUBHBIE BEIIECTBAa. YIrod IIOBOPOTAa IIOCKOCTH
nojsipuzauuu. [ IpumeHeHne noisipusanuu.

65. PanmoakTHBHBIE MU30TOMBI, UX MPUMEHEHUE.

MeToanyecKkue peKOMEeHIAIUN JJIs1 OPraHU3aAMUM CAMOCTOATEIbHOI PadoThI
10 JUCHMILVIUHE «DPU3UKa»

CamocTosiTeJIbHOE HU3Yy4YCHHUE OTAC/IbHBIX BOIIPOCOB TECOPECTHIYECCKOIO
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KYpca 4 KOHCIIEKTUPOBaHHe, padoTa ¢ y4eOHOI JIuTepaTypoil.

[Ipy m3ydyeHun matepuana HEOOXOIUMO BBLIEIUTH IJIaBHOE, OCHOBHOE B
uzydaeMoil Teme. OJIHUM U3 LEHTPAIBHBIX (U3MUECKUX TIOHATUN SIBISETCS
HNOHATHE (PU3NYECKOTO sIBIEHUS. M3n0keHne cyTu (PU3MUecKOro sSBJICHUS HYXHO
HAaYMHATh C XapaKTEPUCTUKU €r0 Ka4eCTBA IPH MOMOIIN PUCYHKA UIIUM CIIOBECHOM
dbopMynupoBku siBiAeHUA. KauecTBO sBIIEHUS CTPYKTYPHO OMNPEIENSIETCS TpeMms
BAXHEHIIMMU 3JIEMEHTaMH: (PU3NYECKOM CUCTEMOMN, XapaKTEPUCTUKONH OOBEKTOB
CHUCTeMbl M (DPU3MUYECKUMHU MPOIECCaMH, KOTOpPBhIE MPOUCXOIAT B CHCTEME. OTH
3JIEMEHTHI KauecTBa SIBJICHHSI HE00X0IMMO 3a(MKCUPOBATh B CBOEM KOHCIIEKTE.

Jlanee HEoOXOOUMO MEpPEeHTH K H3JI0KEHUIO KOJIWYECTBEHHOM CTOPOHBI
aBiieHHus. OOBIYHO CHavasla OPMYJIHPYIOTCS OCHOBHBIE MOJOXKEHUS (PU3NUECKOU
MOJENIN  SIBJICHUS,  JIEJAIOTCA  JIONOJIHUTENBHBIE  INPEANOJIOKECHUS  WIIU
bopmynupyercss ycioBus. Jlanee Bce HIET MO OOBIYHOM CXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIINE (PUBMYECKHE 3aKOHBI, W COCTABISACTCA 3aMKHYTas CHCTEMa
YpaBHEHHUH; 3aTeM HJET 3Tal MaTeMaTHYeCKUX MpeoOpa3oBaHUil, B pe3yibTare
KOTOPBIX MOJYYaeTCsl aHATMTUYECKOE BhIPAKEHUE HCKOMOTO (PU3NYECKOTO 3aKOHA.
Uto ryaBHOE B KOJIMYECTBEHHOM CTOPOHE SIBJIEHHWI? BO-NepBbIX, 3TO OCHOBHBIE
AIEMEHThl (PU3MUYECKOW MOJEINH, OMOJHUTEIbHBIE MPEANOI0KEHUS U YCIOBUS.
Bo-BTOpBIX, 3TO 3aIUCh OCHOBHBIX (PU3MYECKHX 3aKOHOB. DTal MaTEMaTUYECKUX
npeoOpa3oBaHuil, MaTEMaTHUYECKUX BBIKJIAJJOK MOXKHO (PMKCHPOBATh YaCTUYHO. B-
TPEThUX, - 3TO OKOHYATEIbHOE aHAJTUTUYECKOE BbhIpakeHHe 3aKoHa. [lanee MOXHO
TOBOPUTh O CIEACTBUAX M3 3aKOHA, O MPAKTUYECKOM INPHUMEHEHUH JaHHOTO
SIBJICHHUSI.

CrygeHT B TeueHue cemecTpa o0s3aH paboTaTh C JUTEPATYpPOH,
PEKOMEHJOBAaHHOM JIEKTOPOM, IPH CAMOCTOSTEIbBHOM H3Y4YEHHH TEOPETHYECKHX
BOIIPOCOB Kypca, MpHU MOJATOTOBKE K CEMHUHAPCKUM M JIAOOPATOPHBIM 3aHITHSM,
npu 0o0pabOTKe KOHCIEKTOB JIEKIMM, HamucaHuu pedepara, MOATOTOBKE K
3a4eraM, HK3aMEHaM.

N3y4aeMblii 10 y4eOHUKY MaTepual MOJE3HO NPOYUTATh KaK MUHUMYM JBa

pasa. HpI/I IIEPBOM UYTCHHWH 3allMCU HC IACJIANOTCiA, HNPOUCXOJHUT 3HAKOMCTBO C
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o0miel CTpYyKTYpol (PU3NYECKOro SIBICHMS, C MPAKTUYECKUM MCIIOIb30BAaHUEM
sBieHus. [Ipu BTOpPOM UTEHUM COCTABJSIETCS KPAaTKUM KOHCHEKT, B KOTOPOM
OTMEYAIOTCS TJIaBHBIE CTPYKTYPHBIC AJIEMEHTHI (u3ndeckoro siBinenus. Ecaum mo
JAHHOMY BONIPOCY JIEKIMsS YK€ TMpPOYMTaHa, HEOOXOJUMO NPEIBAPUTEIBHO
U3YYUTh MaTepual MO KOHCHEKTY JEKUWW, OTMedass IJIaBHbIE '"OpHEHTHpPHI"
¢usznyeckoro sBieHua. B ydeOHMKE MOXXHO MPOYMTATH UYTO-TO HOBOE 00
U3y4aeMOM SIBIEHUH, MOXET OTKPBIThCSI HOBasl CTOPOHA, JE€Tallb, HE OTMEUEHHAsI B
aexiuu. Bee 310 Hamo0 3auKCHPOBATh HA MOJSX KOHCIEKTA JIEKITHA.

Pemenne 3anau. CucremaTHuECKOE pellIeHUE 3a7a4 — HE0OX0AUMOE YCIOBHE
yclemHoro u3yyeHus: ¢puszuku. PemieHue 3agad momoraeT ysICHUTh (PU3HYECKUN
CMBIC]I SIBJICHUHM, 3aKperuisieT B NaMsATH (OpMyJbl, TPUBHBAET HABBIKU
IIPaKTUYECKOTO IPUMEHEHUS TEOPETUYECKUX 3HAHUM.

[Ipu pemrennu 3a1a4 HEOOXOIMMO BBIMOJIHSATH CIEAYIOLIEE:

1. Cnenarb 4epTex, MOSCHSIOMMNA 3a1auy (B TEX ClOydasiX, KOTJia 3TO
BO3MOXXHO). BBINONHATE €ro Haxo akKypaTHO IMpH TOMOIIM YEPTEKHbIX
MIPUHAJIEKHOCTEM.

2. VYka3aTh OCHOBHBIC 3aKOHBI U (DOPMYJIBI, Ha KOTOPHIX Oasupyercs
pelieHre 3a7ad, JaTh CIOBECHYIO (OPMYIHMPOBKY ASTHUX 3aKOHOB, Pa3bsCHUTH
OyKBeHHbIE 0003HAaUYEHUS, YIIOTpeOsieMble TpU HanucaHuu U ¢popmyn. Ecou npu
pellIeHnH 3a/ladyll IpUMEHseTCs (opMmysia, MOJydeHHas JUIsl YaCTHOTO Ciy4asi, HO

BbIpa)KaroIIasi KaKOW-1100 (hU3MUECKUI 3aKOH, TO €€ CIEAYET BHIBECTH.

3. Pemenne 3amaum cOnmpoBOXKIAaTh KPATKUMH, HO HMCUEPIIBIBAKOLIUMU
ITOSICHEHUSIMH.
4, Pemnth 3amauy B 00111eM BUJIE, T.€. BBIPA3UTh UCKOMYIO BEIMYHUHY B

OYKBEHHBIX OOO3HAUEHHUSAX BEJIMYMH, 3aJaHHBIX B YCIOBUU U B3ATHIX U3
CIIPABOYHBIX TAOIHII.

duznyeckre 3aJayd BeChbMa MHOIO0Opa3Hbl U JIaTh €IUHBIM pelent ux
pelieHuss HeBO3MOXHO. OJHAKO, KakK NpaBUIO, (PU3NYECKUE 3aJadyH CIIETyeT

peuiatb B O6H.I€M BUJC. HpI/I 3TOM CcHocoOe He IMPOU3BOAATCA BBIYMCIICHHA
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IPOMEXYTOUHBIX  BEJIMYMH;  YUCJIOBbIE  3HAYEHUS  MOACTaBIAIOTCA B
OKOHYATeNbHYI0 (padbouyro) (opMyIly, BIpaXKaroOIlyl0 HCKOMYIO BEIMUHHY.

S. [ToncraButh B pabouyro GopMyiny pasMEpHOCTH WM COKpPALICHHBIC
0003HaYEHUs €AUHULl U YOETUTHCS B MPABWIBHOCTH €AMHMI] U3MEPEHUS] HCKOMOM
BEJINYUHBI.

6. BreipasuTh Bce BeMMUYUHBL, BXOAsfMKE B pabouyio ¢opmyny, B
ennHunax CU u BeImucaTh UX AJIs HATJSAHOCTH CTOJIOUKOM.

7. [loncTaBUTh B OKOHYATENBHYIO (HOPMYITy, IOJYUYEHHYIO B pE3yJIbTaTe
pelieHus 3a1a4u B oOLIEM BUJE, YUCIOBbIE 3HAUYECHHUS, BHIPAKEHHBIE B €IMHUIAX
oHOM cucreMbl. HecobOmoneHne 3Toro mnpaBuiia NPUBOAUT K HENPABUIBHOMY
pe3ynapTaTy. MckiarodeHwe W3 ITOro mpaBWwia JONYyCKaeTcs JMIIb i1 TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPBIE BXOJAT B BHUJE COMHOXUTEJIEH C OJIMHAKOBBIMH
MOKa3aTeJIIMU CTETIEHU B YUCIIHUTENb U 3HaMeHaTellb (popmysibl. Takue BETHMYHUHBI
MO>KHO BBIPaXaTh B JIFOOBIX, HO TOJBKO OJMHAKOBBIX €UHULAX.

8. IIpoBeCTH BBIUKCIECHUE HWCKOMON BEJIMYHMHBI, PYKOBOJICTBYSCH
npaBuiIamMH NPUOIMIKEHHBIX BBIYUCIIEHHI, 3a1caTh B OTBETE YHCIOBOE 3HAUCHHE
Y COKpPAILlEHHOE HAUMEHOBAaHNE €UHULIBI U3MEPEHUS UCKOMOM BEJIMYHHBI.

9. [Ipu noxcranoBke B padbouyto (popmyily, a TakKe NP 3aHCH OTBETA,
YHUCJIOBbIE 3HAYEHHUS BEJIMYMH 3aMKCHIBATH KaK MPOU3BEICHUE AECATUUHOU IpOOH

C OJHOM 3Hauamed muQpor mepe 3aniaToidl Ha COOTBETCTBYIOIIYIO CTENEHb MPH

OCHOBaHUMU JeciaTb. Hampumep, Bmecto 3520 Hamo 3anucathb 3,52x103, BMECTO

0,00129 3anmcars 1,29x10~ 34 T.1.

10. OrneHuTh MPaBIONOI00HOCTh YHUCIEHHOTO OTBeTa. B psine ciydaes
Takas OIICHKAa IMOMOXXET OOHApYKHUTh ONIMOOYHOCTH IOJYYEHHOIO pe3ysbTaTa.
Hampumep, KIIJ[ TermoBoii MammHBI HE MOXET OBITH OOJBINE CIUHUIIH,
DICKTPUYSCKUN 3apsii HE MOXKET OBITh MEHBIIE SJIEMEHTapHOro 3apsja
e=16x10"19Kn, ckopocTh Tela He MOXKET OBbITh OONbIIE CKOPOCTH CBETA B
BAKyyMe€ U T.J.

IHoaroroBka k JadopaTtopHbIM 3aHATHSAM. Bo Bcex maboparopusx
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CYILIECTBYIOT OCOObI€ MpaBuUiia TMOBENCHUS] CTYACHTOB, KOTOpPbIE HEOO0XOIUMO
HEYKOCHUTEJIBHO COOJ0/IaTh. DTHU TpaBuja HA3bIBAIOTCA MpaBUJIAMU TEXHHUKHU
0€30MacHOCTH.

3a 3HaHUE MPaBUJI TEXHUKU 0€30MaCHOCTU U 00SA3aTEIbCTBO UX BBIMOJIHATH
KB CTYICHT JOJDKEH PacClHCcaThCsa B COOTBETCTBYIOIIEM KypHAJIE.

3aganue (TeMy pabOThl) CTYIEHT MOJy4YaeT Ha MPEAbIAYIIEM 3aHSITHUU.
JlomalHio0 MoJAroTOBKY K paboTe PEeKOMEHAYETCS BECTH CIEAYIOIIMM 00pa3oM.
[IpounTaTh UMeroIIeeCs: omucaHue PabOThI M OTMETHTHh BO3HUKIIINE BOMPOCHI H
HESCHOCTU. 3aT€M MPOYUTATh COOTBETCTBYIOIIMUE pa3lielibl MO YYEOHHKaM HWITU
KOHCIIeKTaMm Jiekiui. [lociie 3Toro cHoBa BEpHYTHCS U K OMHMCAHHIO, TOJAPOOHO
popadoTaTh €ro U 0COOEHHO YacTh, MOCBAIICHHYIO MTPAKTHUKE, CIENATh 3alHCH B
paboueil TeTpaad, COCTAaBUTh U 3alucaTh NPUMEPHBIA IUIaH MPOBEICHUS
HKCIIEPUMEHTA.

[Ipuas Ha 3aHsATHE, CTYIEHT MPEIBSABISET MPENOJABATENIO CBOIO pabouyIo
TETpaab C 3aMUCAMH, MPOJEIAHHBIMU BO BpeMs MOATOTOBKU K padoTe, W claaer
oTyeT no mnpeabiaymen. Ilocae 3Toro MOXHO, € pa3pelleHus MNpenojaBaTes,
MOJIONTH K CBOEMYy paboyeMy MECTy M O3HAKOMHTHCSI C YCTAaHOBKOM, 3aIUCaTh B
pabouyto TeTpaib TaHHbIE O TPUOOpax.

Ilepen BbImoONHEHHEM pPaOOTHI CTYJEHT OeceayeT ¢ IMpenojaBaTelieM
(mpoBOAMTCS AOMYCK K pabOTe), MpU STOM BBISICHAETCSA, HACKOJIBKO CTYACHT
MOATOTOBJIEH K padoTe.

Hemnoarorosnennslil CTyACHT K paboTe HE jJomyckaercs. Ecnu pesynbTaTs
OTpoca YJOBJICTBOPUTEIBHBI, CTYJICHT MOXKET BBITIOJTHATH PaboTYy.

[To oxOHYaHWW M3MEPECHHMM CTYJICHT TOKa3bIBAaeT MOJYUYCHHBIE PE3YIbTaThI
MPErnoIaBaTelto, KOTOPBIM TIPOBEpsSeT U TOMANMUCHIBaeT wux (0e3 Moamucu
npernojaBarenss paboTra He cyuTaeTcsl BbIoJHEHHOM). Ilocie 3Toro MokHO
pazo0parh YCTaHOBKY U IIPUBECTH B OPSAJIOK paboyee MECTO.

O6paboTka pe3yabTaToB U O(OpPMIICHHE OTYeTa MPOBOAWTCS B TEUCHHUE
HEJIENM TOcJe BBIMOAHEHUsT paboThl. CTyAeHT, HE CHOABIIMKA OTYeTa B CPOK, K

CIIeAyIONIel paboTe He JOITyCKaeTCsl.
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IMoaroroBka pedeparos (pedepaTHBHBIX JIOKJIATO0B).

OpnHoit u3 ¢GopM BHEAYAUTOPHOM CAMOCTOSITEIBLHOM pabOThl CTYIEHTOB
aBIArOTCS  pedepaTtsl.  Pedepar  sBIsSETCS NMHUCBMEHHBIM — JOKJIAJAOM  Ha
ONpEJEICHHYI0 TEMY, OCBEIIAIOIIMM €€ BOMNPOChl Ha OCHOBE 0030pa
JUTEPATYPHBIX M JPYTrUX HCTOYHUKOB. B mobOoM pedepare paccMmarpuBaercs
KaKOe-TO KOHKPETHOEe (PU3UYECKOE SIBIICHUE, METOJ HCCIICIOBaHUA, (PU3ndecKuii
npubop u T.4. CienoBaTeiabHO, U U3yUYCHHUE JTUTEPaTyphl, U HanucaHue pedepara,
u ero ohOpMIICHHE OJDKHBI TPOBOJWTHCS HA OCHOBE aHaM3a (HU3UIECKOTO
SIBJICHUSI WJIM TPYIIIIbI SIBIICHUM, (PU3MUECKUX METOJIOB HcclienoBaHus. B pedepare
HEJIb351 OTPAHUYUTHCS TOJIBKO M3JIOKEHUEM KOJMYECTBEHHOW WIIM KaueCTBEHHOMU
CTOPOHBI SIBJICHUS, BBIBOJIOM U aHAIM30M (DU3MUECKUX 3aKOHOB. 3/1€Ch IOJIE3HO
JIaTh MCTOPUYECKYIO CIPaBKy, HEOOXOAMMO MOKa3aTh, KaK JaHHOE (U3MUECKOe
ABJICHHE, NPUOOpP, METOJ MCCIEAOBAaHUS MPUMEHSETCS B O0JIACTH, CBSI3aHHOM C
npodeCCUOHAIBHOW MOATrOTOBKOM cTyneHTa. IIpu moarotoBke pedeparta HaAAO
UCIIOJIb30BaTh  JOMOJHUTEIbHBIE HCTOYHUKHU  JINTEPATYPhl,  CIIPABOYHHKH,
NMHTEPHET-pecypcsl. Cneayer ydecTb, 4TO MCHOJIB3YEMBIE HCTOYHUKHU JTOJKHBI
OBITH HE CIUIIKOM CTapbIMHU (IO €CTECTBEHHBIM HAayKaM KeJIaTelbHbl UCTOYHUKHU
uHopmaruu 3a nociaegnue 10 net). B pedepare nomkHa ObITH MpEACTaBICHA U
apryMeHTHpOBaHa COOCTBEHHAasi TOYKa 3PEHUSI CTYJEHTa IO HCCICIyEMOMY
BOIIPOCY, COPMYJIUPOBAaHBI BBIBOJABI IO padoTe. Pedepar momxeH OBbITh
NpaBWIbHO OQGOPMIIEH, CTPYKTYPUPOBaH, COJAEpPKAaTh CHUCOK JUTEpaTypbl B
cootBeTcTBHM ¢ ['OCToMm.

PedepaTuBHBI JOKIaa JODKEH BKIOYaTh B ceOs 1eiab  paboTHI,
XapaKTePUCTUKY MCIOJIb3YEMbIX METOO0B MCCIICIOBAHUS U CYIIHOCTH U3y4aeMbIX
SIBJICHUM, OMMCAHHWE DKCIIEPUMEHTAIBbHOM YacTH (eciau OHa OblIa), OCHOBHBIC U
HauOoJiee MHTEPECHBIE PE3yJIbTaThl U BBIBOJBI MO padoTe. [[okiam He AoJKeH
3aHUMaTh MHOTO BpeMmeHHu (7-10 MUHYT), ’KelaTelbHO 3apaHee MOATOTOBUTH
OCHOBHBIE TE3UCHI.

IHoaroroBka Kk 3k3aMeHy. Dk3aMeH N0 (pu3ukKe - UTor paboThl CTY/IEHTA B

TCUCHUC CCMCCTpaA. I'otoBUTKCH K HEMY CJIICAYCT YK€ C IICPBLIX HCACIb CCMECTpPA,
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HE OTKJIaJbIBasg 3Ty pabOTy Ha H3K3aMeHallMOHHYI0 ceccuto. HeoOxomumo B
KaJICHJapHbIE CPOKU BBIMIOJIHUTh M ClIaTh BCE J1a0OpaTOpHbIe padOTHl U HWHBIE
3aJlaHus, T.€. K 3a4€THOM HeJene (3T0 MOCIeqHss Heems epel SK3aMEeHAIIMOHHOM
CeCCUel) JTOJKHBI ObITh BBIMIOJIHEHBI BCE MEKCECCUOHHBIE PA0OTHI. JTO SIBISETCS
YCJIIOBHEM JIOIIYCKA K DK3aMEHY.

HenocpeactBeHHo mepen SK3aMEHOM HEOOXOIAMMO CHUCTEMAaTH3UPOBATH
Marepuasl JICKIUWA, YETKO BBIAEIUTh CBSI3M MEXKIY pPa3IMYHBIMU 3JIEMEHTaMU
Kypca. Marepran no KaxaomMy BONIPOCY HYKHO IPOYMTATh HE MEHeEE NBYX pas,
UCIOJIB3Ysl YUEOHUK W KOHCIEKT JICKLUH, 3aT€M CaMOCTOSITEIbHO BOCIPOU3BECTU
ero, o0s3aTeNbHO 3allMChiBasi HEOOXOOUMBIE 3aKOHbI M (OPMYJIbI, BBIIEIUTH
HEIMOHATHBIE MOMEHTHI JJI1 TOTO, YTOOBI MPOSCHUTh UX HA KOHCYJbTALIMHU IMEPEN
DK3aMEHOM.

TpeOoBanus K npeACTABICHUIO H 0POPMJICHHIO Pe3yJIbTATOB
CaMOCTOAATE/IbHON PadOThI

TpeOoBanusa k KoHcmekTy. KoHCmekT mno BompocaMm, H3y4aeMbIM
CTYJIEHTOM CaMOCTOSITEJIbHO, TaK K€, KaK U KOHCHEKT JIEKLHH, TOJKEH ObITh
HaIMCcaH aKKypaTHO, pa300puuBbIM noyepkoM. Heo6xoauMo ocTaBiIsATh MO JJIs
BOIIPOCOB M 3aMeyaHui. B koHcCHekTe o00s3aTenbHO AOJKHA OBITh 3amucaHa
u3ydyaemasi Te€Ma, JIaH IMEepeuYeHb OCHOBHBIX BOIPOCOB, pa30OMpaeMblX B JIAHHOU
TeMe, pacCCMOTpPEHa CYITHOCTh ATHUX BOIPOCOB. M310%KeHe BOIIPOCOB HEOOXOIUMO
NOSICHATh PUCYHKaMH, cxeMamHu, rpadukamu. K npuBoauMbiM GopMysnaM HYKHO
JIaBaTh MOSICHEHUS.

TpeOoBaHus K NMOArOTOBKE BONMPOCOB Ha ceMuHap. CTyJEHT NOJKEH
MOKA3aTh:

1. 3nanue Qu3MYecKol CYIIHOCTH SIBJICHHUM, yMEHHE JaTh YETKOe
ornpejeneHre GU3NUEeCKUX BEIIMYWH, 3HAHHE B3aUMOCBSI3€Hd MEXIy (PU3NYECKUMHU
BEJTMYMHAMMU.

2. SlcHoe mNOHMMaHHWE MPHUKIAIHBIX AacClEeKTOB H3Yy4aeMbIX (PU3HUECKUX
TEOPUH.

3. Ymenue BbIBeCTH M OOBICHUTH pacueTHble ¢Gopmyinbl. [Ipu BbIBOAE
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bopMybl ciaeayeT UCXOIUTh U3 OCHOBHBIX 3aKOHOB (3akOHbI HbIOTOHA, 3aKOHBI
coxpaHeHwus1, 3akoH OMa u T.1.).

TpeOoBaHus Kk peuieHHI0 3a1a4u U ero opopmiaeHuro. CTyJIeHT HOKEH
MOKa3aTh SICHOE MOHUMAaHUE MOCTaBICHHON nepen HUM 3anauu. [IpeacTtaBieHHoe
pelieHre JOJKHO MOJIHOCThIO OTPa)KaThb BCE OCHOBHBIE ATambl pabOThI. J[0mKHO
OBITh 3allMCaHO YCJIOBUE 3aJlaud, MPOU3BEIICH TEPEBOJ] CIAUHUI] H3MEPEHHUS
busnueckux BenuurH B cuctemy «CH», mpu HEOOXOAMMOCTH C/IeJIaH YePTEX WU
PUCYHOK, TPUBEICHBI HEOOXO0MUMbIE (OpMyIIbl. 3aady CIEayeT PelIuTh cHavasa
B OOIIIEM BHJIE, COMPOBOXK/IAsl PEIICHNE KPATKUMU KOMMEHTapusiMu. [lomyueHHbIi
B PE3YJIbTATE PELICHUS YHCICHHBIM OTBET CIEAYET OLEHUTh C TOUYKH 3PEHUS

TpeOoBanuss K MOAroOTOBKE OTYeTa MO JiaboparopHou padore. OTuer
(;1abopatopHasi KapTOYKa) JOJDKEH TIOJHOCThIO OTpakaThb BCE MPOBEICHHBIC
WU3MEPEHUS, BBIYUCIICHUS U UX PE3YJIbTATHI.

IIpu omeHke pabOThI CTyJEHTa IMpenojaBaTesib YYUTBIBAET BCE ATallbl
paboThI CcTyleHTa HajJ OT4eTOM. Ecnu oT4eT He ObLI MPUHSAT MperojaBaTeieM U
BO3BpAIlleH [Jis1 JOPa0OTKU, TO BCE MCIPABICHUS BHOCATCS B TOT K€ IK3EMILISP
OT4YeTa; MpPU HEOOXOJUMOCTH MOXKHO J00aBJISATH K HEMY YHCTBIE JIUCTBI, HO
NepBOHAYAJILHBINA BApUAHT C MOMETKAMM MPETo1aBaTes JOJKEH ObITh COXPAHEH.

Otuert 1o 1abopaToOpHO pabOTe AOJKEH COACPIKATH:

1. Kpatkyro ¢popMynupoBKy 11e7u paboThlI.

2. CxeMmaTH4eCKUM YEpPTEkK, TMOACHSIOMUM YCTPOHCTBO mpudopa WU
YCTAHOBKH Y MIPUHIIUII €T0 JACHUCTBHUS.

3. Kpatkyro Tteopuio, coaepxamiyro —pabouyi  GopMylny  WIH
MOCJIeA0BaTEILHOCTD (DOPMYII.

4. Pe3ynbpTaThl M3MEpEHUi (MO BO3MOXKHOCTU B (hopme Tabmmir). B oTuere
CleayeT MPUBOJUTH PE3YyJbTaThl BCEX U3MEPEHUM, B TOM YHCIIE U OKa3aBIIUXCS
OMMUOOYHBIMU. YKa3bIBaCTCS M TMPUYMHA, IO KOTOPOM OHM HCKIIOYEHBI U3
NAIbHEUIINX BBIYUCIICHU.

5. Bbluucnenue pe3ynbTatoB. BhluncieHuss NPUBOIATCA B CIEAYIOIIEM

BUJIC: BBIMKMCHIBAETCS CHaudaja ¢opmyia B 00meM BUJE, 3aTeM Ta ke Gopmyra C
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IIOJICTAHOBKOM YMCJICHHBIX 3HAYEHUU BEIWYMHBL. ECiM OqHA M Ta K€ BeIu4yuHa
BBIUUCIISIETCS] HECKOJIBKO pa3, TO (OpMyily IOBTOPSTH HE CIEYET.

6. Beruucnenne mnorpemHocteid. IlpuBogsTcss QopMybl BbIYHCICHUS
HOTPEIIHOCTEN U pacyeThl 10 ITUM (popmyram.

7. OKOHYATENbHBIA PE3YIbTAT WM TAOJIMLIA PE3YIHTATOB.

8. Bemompl. K HHM OTHOCATCA: 3aKIIOYEHHME O COOTBETCTBHH
DKCIIEPUMEHTAJIBHBIX PE3YyJbTaTOB TEOPETHYECKUM, O BO3MOXKHBIX IPUYMHAX
OTKJIOHEHUH, O CPABHUTEIBHON POJIA OTIAEIBHBIX UCTOYHHMKOB ITOIPEIIHOCTEN, O
HEJ0CTaTKaxX MPUMEHSIEMOro MeTo/1a, IpUOOPOB U T.J.

TpebooBanus k opopmiaeHuro pedepara:

1. Pedepar pomxeH ObITh MNOArOTOBIEH Ha JucTax Qopmara A-4 ¢
OCTABJICHHBIMU Ha HUX IMOJISIMU U IPOHYMEPOBAHHBIMU CTPaHULIAMMU.

2. OOveM pedepaTa MAODKEH COCTaBIATH MpuMepHO 8§-12 cTpanHuL
MAIIMHOIKUCHOTO TEKCTA.

3. BHawane mnomemaercs THUTYJBHBIM JHCT, Jajiee IUIAH — IIEPEYEHb
OCHOBHBIX  BOIIPOCOB,  paccMarpuBaeMblx B pedepare.  M3noxenue
paccMaTpuBaeMbIX BOMNPOCOB  CIEAYeT COIMNPOBOXAATh BBIBOAOM  (HOpMYI,
HEOOXOJAMMBIMU PHUCYHKAaMH, 4YepTeKaMU U CXeMaMu. B KoHIe paboTbl
(bopMyIMpPYIOTCST BBIBOJBI, AAETCS CIIUCOK MCIOJIb3yEeMOW JIMTEPATyphl, CTABUTCS
IIOANUCH CTYEHTA, JaTa.

4. Ilpu noaroroBke pedepara cienyeT UCHoIb30BaTh OPOIIIOPHI, YUeOHUKH,
CTaTbU B HAYYHBIX U HAy4YHO-NIONMYJSApHBIX )KypHanax, UHTEPHET-pecypcel.

5. Pedepar mnpencraBnsercs B CpPOKH, NPEAYCMOTPECHHBIE YYEOHBIM
rpaduKoM, U 3alTUIIAETCS.

KpuTepun oieHKH BBINOJHEHUSI CAMOCTOATEIBLHOI padoThI.

Kpurepun oneHku padoTbl MO CAMOCTOSTEJBHOMY H3YYECHHIO
OTAECJBbHBIX BONPOCOB TEOPETHYECKOI0 KYpCa M HX KOHCHEKTHPOBAHUIO
(0as1BI CyMMHPYIOTCH € 02/JIAMU IPOMEKYTOYHOM ATTECTALIMH).

3 Oaiyia — B KOHCIEKTE JIaHO OIpPEAESICHUE OCHOBHBIX MOHATUH, U3JI0XKEHA

CYImIHOCTDb (bI/ISI/I‘-ICCKI/IX ﬂBJ’ICHHfI, HN3y4aCMbIX B I[aHHOﬁ TEMC, JaHbl
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(GopMyIupOBKM  (U3NYECKUX 3aKOHOB, II0Ka3aHbl B3aUMOCBSI3U IOHSATHUH,
CIIEACTBUS (PU3MUECKUX TEOpUM, MPUMEPHl MPUMEHEHUS U3Y4aeMbIX (U3NUYECKUX
3aKOHOB. 3ydaemblil BOIIPOC MOJHOCTBIO PACKPBIT, MaTe€pHall CTPYKTYpHUPOBaH,
IpPEJCTaBICH C HCHOJb30BAaHUEM TMOSICHSIOUIUX PUCYHKOB, CXEM, TI'pa(UKOB,
tabnui. KoHCTIeKT HamucaH aKKypaTHO, yKa3aHbl Y4eOHUKH U yuyeOHbIE MOCOOHs,
UCIIOJIb3yEMbI€ TIPU TMOJArOTOBKE KOHCIEKTa, HMEITCA NOoJIA Uil 3aMeyaHuil
npernoaaBaress, CopMyJIUPOBaHbl YTOUHSIOUIUE U HESICHBIE BOIIPOCHI.

2 Oanna - B KOHCIIEKTE JIaHO OTpeEAeNieHUe OCHOBHBIX MOHSITHM, M3JI0KEHA
CYUIHOCTh  (DU3MYECKUX SIBICHHUH, M3y4yaeMblIX B JAHHOM Teme, JaHbl
GopMynupoBKM  (U3NYECKUX 3aKOHOB, IIOKa3aHbl B3aUMOCBSI3U IOHATHUH,
CIEeICTBUS (DU3UUECKUX TEOPU, MPUMEPHl TPUMEHEHUS U3y4aeMbIX (PU3UUYECKUX
3aKOHOB. M3ydaeMblii BOIPOC PacKphIT, MaT€pUall CTPYKTYpUPOBaH, MPEACTABICH
C UCIOJIb30BAaHUEM MOSCHAIOIIMX PUCYHKOB, CXeM, rpadukoB, Tadmuu. KoHcnekT
HaIlMCaH aKKypaTHO, YKa3aHbl yY€OHUKH U y4eOHbIE TOCOOUS, UCTIOIb3YEMBIE MTPH
IOJTOTOBKE KOHCIIEKTa, HMMEKTCS TOJsd Ui 3aME4YaHuil IpernojaBarers,
c(OpMYIMPOBAHBI YTOYHSIOIINE WU HESICHBIE BOIIPOCHI.

Jlomyckaercss oOfHa - JBE HETOYHOCTHM B M3J0KEHHMHM BOIIpoca W
HECYIIECTBEHHBIE MOTPEITHOCTH B O(POPMIEHUN KOHCIIEKTA.

1 Gamn - B KOHCIIEKTE JaHO OINpeJeIeHNE OCHOBHBIX TMOHSTHUM, W3JIOXKEHA
CYUIHOCTh (PU3MUYECKUX SIBICHUN, HU3y4YaeMbIX B JaHHOM TeMe, IOKa3aHbI
B3aMMOCBSI3M MOHATUM, NaHbl (POPMYIHPOBKU (PU3NYECKUX 3aKOHOB. M3ydaembiii
BOIIPOC B OCHOBHOM DAacKpBIT, IPU H3JI0KEHUM MaTepHalla HCIOJIb3YKTCS
NOSICHSIIOIIME PUCYHKH, CXeMbl, rpaduku, Tabmuupl. KoHCHEeKT HamucaH
aKKypaTHO, yKa3aHbl Y4YEOHUMKM U YyuyeOHble MOCOOHs, HCIOIb3yeMble TIPU
MOJAITOTOBKE KOHCIIEKTA, UMEIOTCS MOJIS I 3aMeYaHuil pernogaBaTess.

Jlonyckarorcss HekoTopbie OommOKH (1) u HerouHocTH (2-3) B HM3JI0KEHUM
BOIPOCA U MOTPEITHOCTU B O()OPMIIEHUH KOHCIIEKTA.

0 GaytoB — KOHCHEKT HE MOATOTOBIICH, WM TOJATOTOBIEH (PopMaIbHO; HE
packpbiTa CYyIIHOCTb HM3y4aeMOI'0 BOIpPOCa, HE IIOKa3aHbl B3aWMOCBS3H

buznyecKkux MOHSATHHA, HET NPHUMEPOB HCIHOIB30BAaHUS 3aKOHOB (DM3UKH WIH
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bu3MYecKuX METOJ0B U MPUOOPOB, HE MPOCIEKHUBACTCS CTPYKTypa HU3ydaemoro
Bonpoca. B wu3nokeHuM Marepuana JaonyiieHbl TpyoOble omuOku. KoHcmekT
HaIlMCaH KOe-KaK, HE yKa3aHa MCIOJIb30BaHHAs JUTEPATypa, JMOO HCHOJIb30BAHBI
HEMOAXO/SIINE UCTOYHUKU UH(OpMAITUH.

KpuTtepun oieHKH caMOCTOATE/ILHOM NOATOTOBKH CTyIeHTa K
BBIIIOJTHEHHIO JIA00PATOPHOM PadoThl U 0(pOPMIICHUIO OTYETA

Pe3ynbraThl caMOCTOSITENIBHOM palOThl CTYyJEHTa IO TMOATOTOBKE K
J7a00pPaTOPHBIM 3aHATUSAM OTPAXKAKOTCA B YCTHOM OTBETE CTYJEHTA IPH JOIYCKE K
paboTe, BBIMOJHIEMBIX pacueTax U odopmiieHuu otuera no pabore. Kpurepun
OLIEHUBAHUS 3TUX BUOB pabOTHI MIPE/ICTABICHBI B IPUIIOKEHUH 2.

KpuTtepun oieHKH caMOCTOAITE/ILHOM NMOATOTOBKH CTYI€eHTA K
CEMHHAPY U PEeLICHHIO 32124

Pe3ynbTaThl CcaMOCTOSITENIBHOM pabOThl CTyJAEHTa IO TMOATOTOBKE K
CEMUHAPCKUM 3aHATUSAM OTPAXKAKOTCA B YCTHOM OTBETE CTYAEHTa HA CEMUHAPE U B
pelieHnu UM 3a1ad. Kputepuu oleHuBaHUs 3TUX BUJIOB pabOTHI MPEICTABICHbI B
MIPUIIOKEHUH 2.

Kpurepuu ouenku pedepara/pedeparuBHOro 10KJIaa MPH
onpeaeJieHUM TEKYNIero pedTHHIra CTyeHTa (I0NO0JHUTeIbHas: padoTa
CTYACHTA, He ABJISIETCHA 00513aTEeJIbHOM).

9-10 OGamtoB BBHICTABISETCS CTYIEHTY, €CIU CTYIEHT TIPEICTaBIII
coJiep>KaHue, TOJHOCThIO COOTBETCTBYIOLIEE 3asBJIEHHON TeMe padOThl, BBIACIINI
¥ PAcCCMOTPEIT OCHOBHBIE BOIIPOCHI, BBIPA3njl CBOE MHEHHE MO CHOPMYITHPOBAHHON
npobiieMe, aprymeHtupoBan ero. IlpuBeneHsl JaHHBIE OTEYECTBEHHOW U
3apyOeKHOM  JUTEPATYPHI, crpaBouHas  HMH(pOpMAIHUSL. PaccmoTpensl
npodeccuoHanbHble acmeKThl Mpobiembl. CTyAEeHT MoKa3all BiaJeHHE HAaBBIKOM
CaMOCTOATENILHON HCCIeA0BaTeIbCKON paboThl MO TeME; METOAaMHU U MpUEeMaMU
aHalM3a TEOPETUYECKUX W/WIM TMPAKTUYECKUX AaCIEKTOB H3y4aeMoul o00JacTH,
ymenue paborarb ¢ guteparypoir u MHTEPHET-pecypcamu. ®akrtuueckux
omuOOK, CBS3aHHBIX C TOHUMaHueM TpoOJjieMbl, HeT. OdopmiieHne padoThI

COOTBETCTBYeT TpeboBanusaM. Ilpu ycTHO#l 3amuTte pedepara CTYIEHT IMOKa3aml
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YMEHUE apryMEHTHUPOBATh CBOIO TOUKY 3pEHUS, OTIMYHOE 3HAHME MaTepuaia,
MPEICTABICHHOTO B paboTe, XOpolliee BIaJeHUE JOTUYECKU BHICTPOCHHOM YCTHOM
peybio.

7-8 - OamioB - paboTa XapaKTEpPHU3YyeTCS CMBICIOBOM OOIIHOCTHIO,
CBSI3HOCTBIO U MOCIIEAOBATEIIBHOCTHIO U3JI0KEHHUSI; JOIMYIIeHO He OoJiee 1 ommOKu
py OOBSICHEHUH CMBICTIA WIIH CoJiepkanust mpoosiembl. Coaepskanne, B OCHOBHOM,
COOTBETCTBYET 3asBJICHHOW Teme. [l apryMeHTauuu MNPUBOIATCA JAHHBIC
OTEUECTBEHHBIX M 3apyO0eKHBIX aBTOPOB. PaccMoTpeHbl mpodeccHoHaTbHbBIE
acmekThl mpooOsieMbl. [IpogeMOHCTpUPOBAHBI HCCIEAOBATEIILCKUE YMEHHUS H
HaBbIkU. Cepbe3HbIX (PAKTUYECKUX OIMMOOK, CBSI3aHHBIX C TOHUMaHUEM
npoOnemsl, HeT. JlomymieHsl onHa-ABe OWMOKH B odopmieHuu padotsl. [lpu
YCTHOM 3ammre pedeparta CTyJISHT MOKa3all yMEHUE apTyMEHTUPOBATh CBOIO TOUKY
3peHHus, XOpolllee 3HAHWE MaTepualia, MPEACTaBICHHOTO B paboTe, Xoporiee
BJIAJICHHE JIOTUYECKN BBICTPOEHHON YCTHOM PEYBIO.

5-6 0a/IoB - CTYAEHT MPOBOAMT JOCTATOYHO CAMOCTOSITENIbHBIN aHaIu3
OCHOBHBIX BOIIPOCOB TEMBI; B IIEJIOM IMOHMMAeT CYIIHOCTh PacCMaTpPUBAEMBIX
bu3MYeCcKuX SIBIICHUN, OJIHAKO JOIYCKAaeT HapyIIEHUE TMOCIEA0BATEIIbHOCTH H
CBS3HOCTH B W3JI0KEHWH BOMPOCOB. [Ipemmaraembiii Marepuan, B OCHOBHOM,
COOTBETCTBYeT TeMe paboTel. PaccMOTpeHBI HEKOTOpBIE MPOQECCHOHAIBHBIE
acnekTol mpoOsemsbl. Mcnonesytores nuteparypusle ucrounuku u MHTEPHET-
pecypcel.  JlomymieHo He Oosee 2 omuOOK B COAEpPKaHUU BOMPOCOB U B
opopmienuu padotel. [Ipu ycTHO# 3amuTe pedepara CTyACHT MOKa3zajl YMEHHE
U3JI0KUTH CBOIO TOUKY 3pEHUS, 3HAHNE OCHOBHOTO MaTepHuasa, MpeACTaBICHHOTO B
pabore.

0-4 Gamna - pabora mpeACTaBiIsIeT COOOM TMepecKa3aHHBIM WM TOJHOCTHIO
MeperruCaHHblii MUCXOIHBIM TEKCT 0e3 KakuxX Obl TO HU OBLIO KOMMEHTApUEB,
aHanm3a. He packpeiTo coaepkanue TeMbl. He paccMoTpeHs! mpodeccroHambHbIC
acnekThl mpobnembl. JlomymieHo Tpu wiau 0oJjiee TpeX OMMOOK B HU3JIOKCHHUH
CYLITHOCTH BOIPOCOB M B odopmieHuu padboThl. Mcnosb3yroTcsi ycTapeBIIve

uctouHuku wHbopmaruu. [Ipu ycTHOM 3ammre pedepara CTyIeHT HE yMeEeT
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U3JI0)KUTH CBOIO TOYKY 3pEHHS, MOKa3blBAET HE3HAHHME OCHOBHOIO MaTepHalla,
MPE/ICTaBICHHOTO B paboTe, HE BIA/ICET CBI3HOM YCTHOM Peublo.
KpuTtepun onieHKH caMOCTOATEILHOI MOATOTOBKH CTYIEHTA K
IK3aAMEHY
Pe3ynbraThl caMOCTOSITENIPHONW pal0OTBhl CTYJEHTAa II0 TOATOTOBKE K
IK3aMEHY OTpaXaloTcsl B YCTHOM OTBETE CTyJEHTa Ha JK3aMeHEe/KOHTPOJIbHOM
cobecenoBanuu. Kputepuu olieHHBaHUS STOTO BUAa pabOThl MPEACTABICHBI B

IIPUJIOKEHUH 2.
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Hacnopt ®OC

10 AU CHUIIJINHC «Duznka»

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIHH
OK-5 - CrocoObl TUTAHUPOBAHUS U OpPraHU3aIuu yu4eOHOM
CIIOCOOHOCTh 3Haer paboThI, OCHOBHBIE BH Il HH(POPMAIIMOHHBIX PECYPCOB
UCIIONIb30BATH ¥ METOAMKY PabOThI C HUMH
COBPEMEHHBIC METOJIbI COCTAaBJIATH IUIaH PA0OTHI M OCYLIECTBIISATH aHAIIU3 €€
U TEXHOJIOTUU (B TOM PE3YyIbTAaTOB, OCYIICCTBIIATH ITIOUCK Hy)KHOﬁ
— Ymeer UH(OpPMAIINH, B TOM YHUCIIE 3apYOEKHOMH, C
UCIIOJIb30BAHUEM Pa3IMYHBIX HH()OPMAMOHHBIX
HH(pOpPMAIIMOHHBIC) B
g pecypcoB
npodeccHoHaIbHOM
HaBBIKaMH PaOOTHI ¢ HICTOYHUKAMU WH(POPMAIHH
JEATSILHOCTH
Baapeer
OIIK-2 -crtocoGHOCTB NEepPCIIEKTUBHBIC HAIIPABICHUS PAa3BUTHUS NPUKIATHBIX
Y TOTOBHOCTh 3Haer pa3nesioB pU3HMKH, COBPEMEHHBIC (PU3NICCKUE METOIbI
UCIIOJIb30BATh UCCIIEIOBAaHHS
OCHOBHBIC 3aKOHBI AHAJIM3UPOBATH pE3yIbTaThI 3KCIIEPUMEHTA,
CCTCCTBCHHOHAYYHBIX | ypeer OCYIIECTBJIATh CTATUCTHYECKYIO 00pabOTKYy JaHHBIX,
AUCIHILINH B MOJTYYEHHBIX B XOJI€ SKCIIEPUMEHTA, J€aTh BEIBOIBI
npodeccnoHanbHOM
HaBbIKAaMH PabOTHI C U3MEPHUTEIBHBIMU TPHOOpAMU U
JeATeILHOCTH, .
CIOCO0aMHU IMpeJICTaBICHHSI TOTYIEHHON HH(pOpPMAIH
MPUMEHSTh METO/IbI
MaTeMaTH4ecKOro
aHaNM3a u
MO/ICIIUPOBAHUS, Baaneer
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCIICIOBAHHS
OIIK-3 - cnocoOHOCTh dbyHaaMeHTalbHbBle pa3ziensl  (QU3MKH B 00beMeE,
HCTIONb30BATH SHAHHA O | o HEOOXO0MMOM st HOHHUMaHHSI OCHOBHBIX
COBPEMEHHOM 3aKOHOMEPHOCTEH pu3nueckux, XUMUYECKUX,
¢bu3nueckoil kapTuHe OMOXMMHUYECKUX, OMOTEXHOJIOTUYECKUX MPOLIECCOB
MHpa, MCIOJIB30BaTh 0a30BbIEe 3HAHHS B 00JaCTH (DU3MKH U
HPOCTPAHCTBEHHO- Vaeer (pu3HUecKre METOJbI MCCICIOBAHKS [UIS OOBICHEHHS
BPECMCHHBIX SIBJICHHUI TIPUPOJIBI, PAOOTHI TEXHUYECKHUX YCTPOUCTB U
3aKOHOMEPHOCTIX, TEXHOJIOTHYECKHX TPOIIECCOB
CTPOCHHH BEIECTBA -
npueMaM¥ aHali3a W CHCTEMaTH3alUH IOJyYeHHON
ISl IOHUMaHHUS .
uH(pOpMAIIMK, MOJCIUPOBAHHUS TIPOIECCOB U SIBIICHUH,
OKPYKAIOLIETO MUPA U | Bhaneer N
N U3MEpeHU I TSt BBISIBJICHUS OCHOBHBIX
SIBJICHUI TTPUPO/IBI :
3aKOHOMEPHOCTEH UX MPOTEKAHHS
K-1- 3naer COBPEMEHHYI0  TNpuOOpHYyl0  0a3y,  OCHOBHBIC
CIIOCOOHOCTH XapaKTepPUCTHKH U3MEPHUTENBHBIX TPUOOPOB
OCYHICCTBJIATh Ymeer noadupaTh HEOOXOAUMBIE MPUOOPHI TSI U3MEPEHUN
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TEXHOJOTMYECKUH
porecc B
COOTBETCTBHUU C
pErjJaMeHTOM U
HCITOIb30BaTh
TEXHUYECKHUE CPEJICTBA
JUTSL U3MEPEHUS
OCHOBHBIX ITapaMETPOB
OMOTEXHOIOTHUECKUX
IIPOLIECCOB, CBOMCTB
CBIPbSI U TIPOTYKIHH

OCHOBHBIX I1apaMETPOB
BbIOUpATH HY)KHbIE

METO/IbI
00pabaTbIBaTh pe3yabTaThl U3MEPEHUI

MPOLIECCOB M OOBEKTOB,
HU3MEpPEHUH,

Baaneer

HaBbIKaMU pabOThl ¢ U3MEPUTENIBHBIMU MTPUOOPAMHU U
crioco0amu MpeICTaBISHU M0JIy4eHHON HH(OopMauu

KoHTpoJab nocTr:KeHus 1ejaed Kypca

Neo | Kontponupy Kozp! u aTansl popmMupoBaHusi KOMIETEHIUN OueHouHbIE CpeACTBa
n/ eMble TEKYIIHN IPOMEXKYT
i pasnuenst / KOHTPOJIb OuHast
TEMBI aTTecTanu
JUCLIATIIINHBI A
1 | Moayns 1. OIIK- | 3unaeT dpyHmaMeHTaIbHBIC Pa3ACibl MCXaHUKK B | YCTHBIA OTBET | JK3aMEH
dusnueckue | 2, o0BeMe, He0OXOAMMOM JIJISl IOHUMAHUS (YO-1) Bomnp.(lce
OCHOBEBI OIIK- | OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKHUX, Koncmekt M.): 1-19,
MEXAHNKA 3 XUMUYIECKUX, ONOXUMHUYECKHUX, (TIP-7) 29-31
OMOTEXHOJIOTHYECKHX POIIECCOB, Teer Nel (TTP-
NEPCIECKTUBHBIC HAIIPABJICHUA Pa3BUTHUA 1)
NPHUKIIIHBIX Pa3/iesioB PU3UKH, COBPEMEHHbIE
(bu3nYecKrue METOIbI HCCIEIOBAHHS
¥YMeet ucnonb30BaTh 0a30BbIC 3HAHUS B Pewenne OK3aMeH
00J1aCTH MEXaHUKH JUTsl OObSICHEHHUS SIBICHUIT 3anay ([IP-2) 9.1.1-
MIPUPOJIBI, pAOOTHI TEXHUUYECKUX YCTPOUCTB U TBopUeckue D14
TEXHOJOTMYCCKUX MNPOLECCOB, AJId PCHICHUA 3amaHus
3a/1a4, AaHAJIM3UPOBATH PE3YJIBTATHI (cocTanente
JKCIEPUMEHTA, OCYIECTBIIATh sanau) [1P-13
CTaTHUCTUYECKYIO 00pabOTKy JaHHBIX,
IIOJIyYEHHBIX B XOJI€ OKCIIEPUMEHTA, J1e]1aTh
BBIBO/IbI
Buajeer npueMamu poBEICHUS JlaboparopHas | Dx3aMeH
OKCIIEPUMEHTAIIBHBIX HCCIICI0BAHHIi, 00paboTkH | padora (ITP-6) | D.1.1-
JaHHBIX U3MEPCHUs], aHAJIM3a U CUCTEeMaTU3aluH 314
[OJIy4YEeHHOU HH(pOPMAIUK, MOJICTUPOBAHUS
MPOIIECCOB U SIBIICHHI, HABBIKAMH pabOTHI €
M3MEpUTENBbHBIMU MPUOOPAMH U CIIOCOOaMHU
MIPEJCTaBICHNS MOTYyYSHHON nH(popMauu
5 Moy 2. OIIK- | 3Haer gynnameHTanbublie pasaensl GU3MKU B VCTHBI OTBET | DK3aMeH
Mexannueck | 2, o0beMe, HeoOX0IUMOM IJIS TOHUMaHHUS (YO-1) Bomp.(lce
ue OIIK- | OCHOBHBIX 3aKOHOMEpHOCTEH (PU3MUECKHX, KOHCIIEKT M.): 20-28
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KonebaHus u | 3 XAMHMYECKUX, OMOXUMHYECKHUX, (ITP-7)
ynpyrue OMOTEXHOIOTMYECKHX IPOIIECCOB,
BOJIHBI. HEePCHIEKTUBHBIC HANIPABICHHS Pa3BUTHUS
NPUKJIaJHBIX Pa3/iesioB (pU3NKH, COBPEMEHHbIE
(u3nUecKnue METObl HCCIECI0OBAHMS
YMeeT HCHONB30BaTh 0a30BbIC 3HAHUS B Pemienue DK3aMeH
obnactu GU3MKHU IS O0BSICHEHHS SIBICHUH 3anayu (I1P-2) A.1.5,
HPHUPO/IBI, PA0OTHI TEXHUYECKHUX YCTPOMICTB U JlaGoparopuas | D.1.14
TEXHOJIOTHYECKIX NPOLICCCOB, PEILCHNS 32112, | naora (TTP-6)
AHAJIM3UPOBATh PE3YJIBTATHI HIKCIIEPUMEHTA,
OCYILIECTBISTh CTATUCTUYECKYIO 00pabOTKyY
JAHHBIX, ITOJIyYEHHBIX B X0JI€
JKCIIEPUMEHTA, J€1aTh BBIBOJIbI
Buaaneer npuemamu ananmsa u cucteMatnsanmn | JlaboparopHast | DKk3aMeH
MoJTy4eHHOU MH(OpMAaIK, MOIETUPOBAHUS pa6ora (ITP-6) | D.1.5,
MMPOLCCCOB U ABJICHUU IJIS BBIABJICHUA 9 1 . 14
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTEKAHWU,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
npubopaMu U crocodaMu MpeICTaBICHUS
MOJIy4eHHOM uHpOpMaIu
3HaeT pyHIAMEHTaTbHBIE Pa3/IeIbl VCTHBIM OTBET | DK3aMeH
MOJIEKYJISIPHON (QU3UKH U TEPMOJANHAMUKHU B (YO-1) Bomp.(lce
o0beMe, He0OXO0IMMOM Il HOHUMAaHUS Koncmekt M.): 32-56
OCHOBHBIX 3aKOHOMEPHOCTEH (DUIHUCCKHX, (TTP-7)
XUMHYECKUX, OMOXMMHYECKUX, Tecr Ne2 (ITP-
OMOTEXHOJIOTHYECKHX MPOIECCOB , 1)
COBPEMEHHYIO TPUOOPHYIO 6a3y, OCHOBHBIE
XapaKTePUCTUKU U3MEPUTEIbHBIX IPUOOPOB
YMeeT KCHONB30BaTh 0a30BbIC 3HAHUS B Pemenue DK3aMeH
00JIacTH MOJICKYJISAPHOH (PU3KKHU U 3anay (ITP-2) 3.1.6-
Moty 3. | e | ot vt s | ooPemopuat | 3113
Monexynsph | 5 PHPOJIBL P yerp pa6ora (ITP-6)
ast usrka u S TEXHOJIOTMUYECKHUX MPOLIECCOB, PELICHHS 3a/a4, Tropueckie
TEpPMOAMHAM no0upaTh HeoOX0UMBbIe TPUOOPHI [Tt -
HKa. W3MEPEHUIN OCHOBHBIX ITAPaMETPOB (cocTaBicHue
MPOIIECCOB U O0BEKTOB, BHIOMPATh HYKHBIE sanau) [TP-13
METObI U3MEepeHH, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUN
Bianeer npuemamu aHanusa u cucrematusanuu | Jlabopatopaas | Dk3aMeH
MoJTy4eHHOW MH(OpMAaIK, MOICITHPOBAHUS pabora (ITP-6) | D.1.7-
HPOILIECCOB U SBJICHUH ISl BHISBICHHS 31.12
OCHOBHBIX 3aKOHOMEPHOCTEN X ITPOTCKAHMS,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
npubopamMu U criocodamu NpeacTaBICHUs
MOJTy4YeHHOH HH(pOopMaIu
Mognyns 4. OIIK- | 3Haer dyHIaMeHTAIbHBIE pa3Ieiibl VCTHBI OTBET | DK3aMeH
DnekTpuuect | 3 DIIEKTPOIMHAMUKH B 00BbeMe, HeoOXoxuMoM Uit | (YO-1) Bomnp.(2ce
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BO U
MaracTu3M.

I1K-1

MOHMMaHHS OCHOBHBIX 3aKOHOMEPHOCTEH
(bU3MYECKUX, XUMUYECKHUX, ONOXUMHYECKHUX,
OMOTEXHOIOTHYECKHX MPOLIECCOB,
COBpPEMEHHYIO IPUOOPHYIO 0a3y, OCHOBHbIE
XapaKTePUCTUKU U3MEPHUTEITBHBIX TPUOOPOB

Koucnekr
(TTP-7)

Tect Ne3 (IIP-
1)

M.): 1-33

YMeeT UCIIONB30BaTh 0A30BBIE 3HAHUSA B
06J'IaCTI/I SJICKTPOAUHAMUKUA I O6’I>$lCHCHI/I$I
SIBJICHUH TPHUPOJIBI, PAOOTHI TEXHIIESCKUX
YCTPOKCTB U TEXHOJOTUYECKUX MPOILIECCOB,
nmoAOMpaTh HEOOXOAUMBIC PUOOPHI IS
M3MEPEHUI OCHOBHBIX IMTApaMeTPOB
MPOIIECCOB B 0OBEKTOB, BEIOMPATH HY)KHBIC
METO/]Ibl U3MEPEHUN, 00pabdaThIBATh
pe3yJIbTaThl U3MEPEHUI

JlaboparopHas
pa6ota (ITP-6)

OK3aMeH
D.2.3-
D.2.5

BJ'IaIleeT Ipue€MaMu aHajin3a U CUCTEMAaTHU3aluu
MTOJTy9eHHON WH(OPMAITIH, MOJISTHPOBAHHS
poLCCCOB U SIBIICHUM JJISA BBIABJICHUA
OCHOBHBIX SaKOHOMCpHOCTGP’I HX IPOTECKaHUA,
HaBBIKAMH PaOOTHI C U3MEPUTEIBEHBIMU
npubopamMu U criocodamMy IPeICTaBICHUS
MOJTyYeHHOH HH(OpMaIH

JlaboparopHas
pa6ora (ITP-6)

DK3aMeH
D.2.1,
D.2.2,
D.23

Moayins 5.
OnTtHka.

OIlIK-

OK-5

3uaeT QyHIaMEHTAIBHBIC Pa3eibl ONITHKU B
00BeME, HEOOXOUMOM IS TOHUMAHHSI
OCHOBHBIX 3aKOHOMEPHOCTEN (DU3MUECKHX,
XUMHYECKHX, OMOXUMHUYECKHX,
OMOTEXHOJIOTUIECKUX TPOIIECCOB ;

CIOCOOBI TNIAHUPOBAHUS U OpTaHU3aIuN
yueOHOI paboThl, OCHOBHBIEC BUIBI
MH(OPMALIMOHHBIX PECYPCOB U METOJIUKY
paboThl ¢ HUMU

YCTHBIH OTBET
(YO-1)
Koncnekr
(ITP-7)

Tect Ned4 (ITP-
1)

DK3aMeH
Bomp.(2ce
M.): 34-44

YMeer ncnoibp3oBaTh 0a30BbIE 3HAHUSA B
00JIaCTH ONTUKHU I OOBSICHEHNS ABJICHUN
MIPUPOJIBI, PA0OTHI TEXHHYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IIPOLECCOB; COCTABIIATDH
IUTaH PabOThI U OCYIIECTBIIATh aHAIN3 €€
pe3yJIbTaTOB, OCYIIECTBIISATH MOUCK HY>KHOM
nH(popMalnY, B TOM YHCIIE 3apyOeKHOM, ¢
HCIOJIb30BAHNUEM PA3IUYHBIX
WH(POPMAITMOHHBIX PECYPCOB

JlaboparopHas
pa6ora (ITP-6)

DK3aMeH
D.2.6-
2.2.10

Baaneer HaBbIKaMU PaOOTHI C ICTOUYHUKAMH
vH(pOpMaIuy, MprUeMaMy aHalTu3a 1
CUCTEMAaTH3allUH TOJTYYeHHOU WH(OPMAITUH,
MOJICTUPOBAHUS TIPOIIECCOB U SIBJICHUMA IS
BBISIBJICHUSI OCHOBHBIX 3aKOHOMEPHOCTEH UX
MIPOTEKaHUS,

JlaGopatopHas
pabota (ITP-6)

DK3aMeH
D.2.7,
D.2.8,
D.2.13

Mopyns 6.

OIIK-

3naeTt ¢pyHIaMEHTAILHBIC Pa3Ieiibl aTOMHON

VYCTHBIA OTBET

OK3aMeH
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Atomnas 2, ¢usnky B 00beMe, HEOOXOMMOM ISt (YO-1) Bomp.(2ce
¢dbusuka u OIIK- | moHMMaHHs OCHOBHBIX 3aKOHOMEPHOCTEH KoHcoekT M.): 45-52
OCHOBBL 3 GU3HYECKNX, XUMHYECKUX, ONOXHUMHYECKUX, (IIP-7)
KBaHTOBOHU OMOTEXHOJIOTUYECKUX TPOIIECCOB, Tect Nod (HP-
TCOpHH. MIEPCIICKTHBHBIC HATIPABICHUS Pa3BUTHS 1)
NPUKIIAIHBIX Pa3aenoB (pU3NKH, COBPEMEHHBIE
(u3nUecKrue MeTObl HCCIECI0BAHMS
YMeer ucnonp30BaTh 6a30BbIe 3HAHUS B JlabGopaTtopHast | Dk3aMeH
00J1aCTH aTOMHOH (OM3HUKHU IJ1s1 00BICHEHUS pabora (ITP-6) | D.2.12,
SIBJICHUI IPUPO/IBI, PA0OTHI TEXHUYECKHX 3213
YCTPOWCTB U TEXHOJIOTUYECKHUX MPOLIECCOB,
AQHAJIM3UPOBATh PE3YyJIbTATHI DKCIIEPUMEHTA,
OCYILIECTBIISATh CTATUCTUYECKYIO 00pabOTKY
JAHHBIX, ITOJIy4EHHBIX B X0JI€
JKCIIEPUMEHTA, JE1aTh BBIBOJIbI
Baaneer npuemamu ananusa u cucremarusauuu | JlabopartopHas | Dk3aMeH
MOJTYYeHHOU HH(POPMAIHU, MOACTHPOBAHUS pa6ora (ITP-6) | 2.2.12
MMPOLCCCOB U ABJICHUU IS BBIABJICHUA
OCHOBHBIX 3aKOHOMEPHOCTEH MX MPOTEKaHNUS,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
puOOpaMu U CIIOCOOaMU TIPEICTABICHHUS
MOJTyYeHHOH HH(OpMaIH
3HaeT pyHIAMEHTATbHBIE Pa3/IeNbl sIIePHON YcrHBIM OTBET | DK3aMeH
(hm3ukn B 00beMe, HEOOXOMOM ISt (YO-1) Bormp.(2ce
NOHUMAaHHsl OCHOBHBIX 3aKOHOMEPHOCTEi KoHCIEeKT M.): 53-65
(bU3HYECKNX, XUMHUYECKHUX, ONOXUMHYECKUX, (TTP-7)
OMOTEXHOJIOTUYECKUX TPOIIECCOB Tect Ned (ITP-
M 1)
v oxyJb 7. OIIK- % =
SlnepHas 3 MeeT HCII0JIb30BaTh 0a30BbIe 3HAHUS B Jla6opatopHas | DK3aMeH
dusmka. obnacTu siaepHoi GU3nKK 17151 OO BSICHEHUSI pabota (TTP-6) | 2.2.11,
SIBIIGHUH MPUPOABI, pabOTHl TEXHUUECKUX 22.14
YCTPOWCTB M TEXHOJIOTHYECKUX TPOLIECCOB
Buaneer npuemamu aHanusa u cuctemarusanuu | JlaboparopHast | Dk3amMeH
HOJIy4eHHON MH(OPMAIMHU, MOJICTUPOBAHHS pa6ora (ITP-6) | D.2.14
HPOIIECCOB U SBJICHUH ISl BBISBICHHS
OCHOBHBIX SaKOHOMepHOCTeﬁ HX MIPOTCKaHUA
IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI
mo JMCIHUIIJIMHE «DPu3zuka»
Kon u Jrtanbl GOpMUPOBAHHSA KpUTEpHUH MoKa3aTeju 0as1Ib1
¢popmysupoB | KOMIETEHIUH
Ka
KOMIIETeHIIUH
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dbyHgamMeHTanbHbIe | PU3MUECKUE ¢duznueckue 45-64
pazzenbl GU3UKK B | 3aKOHBI U | 3aKOHBI u
OIIK-2 - o0beme, bopMyIbI, bopmyIIbI,
CIIOCOOHOCTH U HEOOXOIUMOM IS HEOOXOIUMBIE HEOOXOIUMBIE
FOTOBHOCTE 3HAeT MOHUMAaHHUS A o6bACHeHUs | s
HCIIOJIb30BATh (bU3UIECKUX 00BSICHEHUS
OCHOBHbIC (TTOpOrOB | OCHOBHBIX -

. ., | ABIEHUN U | GU3NYECKUX,
3aKOHEI BIii 3aKOHOMEPHOCTEMH S XHMHHCCKIX,
€CTECTBEHHOHA | YPOBEHb) | pu3nueckux, S HOXUMIICCKIL
YUHBIX XUMHYECKHUX, X,
ﬁglggpgg;;{zn EHOXHMH%CKHX’ OMOTEXHOJIOrUY
Choit MOTEXHOJIOTUYECK eCKIX
JEATEIbHOCTH, X Hpomeccos 1poneccos
;2 ?g;gﬂb UCIIOJIb30BATh pEIINTh 33729y, | HCIIOIh30BATh 65-84
MATEMATHYCCK 0a30BbIe 3HAHHS B | BOCIOJB30BaBII | (PU3NUCCKUE
Oro aHAIN3A U obnacTv (U3WKH H | HIChb OCHOBHBIMH | 3HAHUS JIS
MOJEIUPOBAHU busznveckue (bu3nIecKuMU 00BsACHEHUS
A, METO/IBI 3aKOHAMU; paboThI
TCOPETHICCKOT | ypeer UCCIICIOBAHMS /IS | IIPOBECTH TEXHUUYECKHUX
ou (nponBUH | OOBSICHEHUS buznvecKuit YCTPOMCTB U
ﬁ;ﬁiﬂ HIMEHTa YTBIN) SBIIGHUN TIPUPOABI, | IKCIEPUMEHT U | IPOTEKAHUS
HCCIIETOBAHIS, paboThI OCYIIIECTBUTD buznyecKux
OIIK-3 - TEXHUYECKHUX 00paboTKy SIBJICHUI
CIOCOOHOCTh YCTPOWCTB U | DKCIIEpUMEHTA
HUCII0b30BATh TEXHOJIOTUYECKUX BHBIX TAHHBIX;

SHaHMAO MpoLeCccoB
COBpPEMEHHOM
usneckoit preMaMu preMaMu 85-100
KapTiHE Mipa, npreMaMU aHallu3a | CHCTeMaTH3alld | CUCTeMaTH3allu
Eﬁ ((;(_:Tp ancTBe U CUCTeMAaTHU3allH | U PA3HOPOAHBIX | M M 0000IIeHNs
BPEMEHHBIX MOJTy4YEeHHOM ¢bakToB, MOJTyYEHHBIX B
3aKOHOMEPHOC uH(popMaIuy, OCYIIECTBIICHUS | DKCIIEPUMEHTE
TSAX, CTPOCHUHN MOJICTTUPOBAHUS aHanmsa pEe3yNnbTaToB,
BCIICCTBA [UIA | ByajaceT MpOIECCOB U | IOJIyYCHHBIX B CIIOCOOHOCTBIO
TOHUMAaHUA (BBICOKHIA) | SIBICHUH, OKCIIEPUMEHTE | JIeJaTh BHIBOIBI
OKPYHAIOIIEro HU3MEepeHUI JUISL | pe3yJIbTaTOB, W TIpeJyIaraTh
r;?ei{iﬁ BBISIBIICHUS BBISIBIICHHS PEKOMEH AN
NPUPOTEI OCHOBHBIX OCHOBHBIX 1o

3aKOHOMEPHOCTEH | 3aKOHOMEPHOCT | UCTIOJIB30BaHUIO

WX MPOTEKAHUS eit MOJTy4YEHHBIX

pe3yIbTaToB

OK-5- CIOCOOBI METOJIbI paboThl | OCHOBHBIE BUIBI | 45-64
CIIOCOOHOCTB SHact IUIAHUPOBaHUST U | C  PA3IUYHBIMH | HH()OPMAITMOHH
HCIOJIB30BATH (nuo poros OpraHU3alKu MCTOYHUKAMU BIX  PECypCOB,
COBpEMEHHBIEC | BIA uHpOpMalUKM U

yaeOHOl  PaboTHI,

METO/Bl pabOTHI
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METO/IbI U | YpPOBEHb) | OCHOBHbIE  BHJBI | 0a3aMH JAaHHBIX | C HUMHU
TEXHOIIOTHH (B UH(POPMALIMOHHBIX
TOM qucie pPECYpCoB
nHpopMaoH
HbIC) B COCTaBJIATh  IUIAH | OCYHIECTBIATh | OCYIIECTBIATH | 65-84
HpO(vbeCCHOHaH paboThI U | IOUCK HY)KHOM | IIOMCK HYXXHOM
,I;[I;}(;’THGHLHOCTH OCYIIECTBIISATh uHpopmanuy, B | HHPOpMaIum, B
yMeer aHau3 ee | TOM yucie TOM YHCIIe
(IpoaBUH | PE3yNIHTATOB 3apyOeXHOM, C | 3apyOeKHOH, C
YTBhIif) UCIOJIb30BAaHUE | UCIIOJIb30BAaHUE
M pa3IMYHBIX M pa3IMYHBIX
MHPOPMALMOHH | HHPOPMALMOHH
BIX PECYPCOB BIX PECYPCOB
HaBBIKAMU paOOTHI | HABBIKAMHU HaBBIKAMU 85-100
c WUCTOYHHUKAMHU | pPabOTHI C UCTIOJIb30BaHUS
BJIAJIEET uH(popManuu HMCTOYHUKAMHU MH(OPMALIMOHH
(BBICOKMIN) uHpopmauu BIX PECYPCOB
JUTSL TIOTTyYEeHUS
HOBOI'O 3HaHHUSA
COBPEMEHHYIO Ha3HayeHue U | 00yacTu 45-64
npubopHyro  6asy, | CIIOCOOBI PUMEHEHUS
HK6_1_ 3HAeT OCHOBHEIE HCHOJIB30BAHNUA | y3MEpPUTEIBHBIX
gzsflfecligi;ib (TOPOTOB | XapaKTEPUCTUKH pa3H6HX THIOB | piGopos B
TexHomoruuec | P U3MEPUTEIIbHBIX TpoOpoB UCCIIEIOBaHUU
KHii Ipoliecc B | YPOBEHB) | IPUOOPOB OMOTEXHOJIOTHY
COOTBETCTBUU €CKHX
C perJamMeHToM TIPOIIECCOB
U
UCIIOJIb30BATh noa0upaTh BBIOMpATh oCymiecTBIATh | 65-84
TEXHUICCKUC HEOOXOIMMBIE HY)XHBIC HEOOXOIUMBIE
CpelcTBa JUIA IpuOOpPHI mist | MCTOJBI V3MEPEHHUS U
MIMEpEIn yMeeT U3MepeHui M3MCpCHH, aHAJIN3UPOBAThH
OCHOBHBIX (nmponBUH o0OpabatbIBaTh
MTapaMeTpoB yTE) OCHOBHBIX pe3YIBTATEI pe3yJbTaThI
OMOTEXHONIOTH 11apaMCTPOB U3MEPECHHUH
YEeCKUX IPOIIECCOB U
MIPOLECCOB, 00BEKTOB,

CBONCTB CBIPbsi
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U TIPOAYKIIUU HaBbIKAMU palbOTHI | HABBIKAMHU HaBbIKaMU 85-100
C U3MEPUTEIBHBIMH | aHAIH3a U UCIIOJIb30BaHUS
npubopamu U | 00paboTKH M3MEPUTENIbHBIX
crocobamu pE3yJIbTaTOB puOOpOB 1Jis

BJIQJICET .
.. | TIpe/ICTaBICHUS U3MEpeHUI OIpeieICHuUs
(BBICOKMI) .
MOJTyYCHHOM napamMeTpoB
uHpopmaruu OMOTEXHOJIOTHY
€CKHX
MIPOIIECCOB

OIIK-2 - dbyHmamMeHTaNbHbIC | (pu3nUecKue buznIecKue 45-64

CIIOCOOHOCTD U paszenbl (U3HKH B | 3AKOHBI U | 3aKOHBI u

TOTOBHOCTD o0Beme, opmyusL, opmyusL,

UCTIOJIb30BaTh
HEOOXOMMMOM IS Heo0X0aUMBIE HEeo0X0aUMBIE

OCHOBHBIC

SAKOHEL 3HAET MTOHUMAHWUSI JUISL OOBACHEHUS | JUIst

(oporoB | OCHOBHBIX (hU3UIECKUX 00BSICHCHUS

CCTCCIBEHHOHA | 1 . | ABICHUH U | PU3NYCCKUX,

YYHBIX BIi 3aKOHOMEPHOCTEH

MIPOIIECCOB XUMHYCCKHUX,

JUCIUIUIMH B | ypoBeHb) | (PU3HUUECKHUX,

OMOXMMHYECKH

npodeccrona XUMHYECKHX, X

bHOU 6 ’

MOXUMHUECKUX,

eSTEIBHOCTH, OMOTEXHOJIOTHY
OMOTEXHOJIOTHYECK ECKHX

PUMEHSTh

METOIbI UX TMPOTECCOB IPOIIECCOB

MaTeMaTH4YeCK 6584

Or0 AHAIH3A 7 UCIOJIb30BAaTh pEIINTh 337a4y, | UCIOIb30BATh -

MO/JICIIMPOBAHU 0a30BbIe 3HAHMS B | BOCHOJB30BABII | (pu3mueckue

o, o0nacTu (U3MKHU U | UChb OCHOBHBIMH | 3HAHUS JJIs

TEOPETUYECKOr busnueckue buznuecknuMu 00BsICHEHUS

on METO/IBI 3aKOHAMU; paboTHI

JKCHCPUMEHTA | yyreer WCCJIEIOBAHUS Ui | IPOBECTH TEXHUUYECKUX

JTHHOTO . .

(mpoaBuH | OOBSICHEHUS buznueckuit YCTPOWCTB U

UCCIIeTOBaHMS, ’ _

OITK-3 - YTHIN) SBIIEHUW TIPUPOABI, | IKCIIEPUMEHT U | IPOTEKAHUS

CIIOCOOHOCTH paboThI OCYIIIECTBHUTH buznuecKkux

UCTIOJTb30BaTh TEXHUYECKUX 00paboTky SIBIICHU I

3HAHHUA O YCTPOMCTB U | DKCIIEPUMEHTAII

COBPEMCHHOU TEXHOJIOTMYECKUX | bHBIX JaHHBIX;

duznueckoit HpOLIECCOB

KapTUHE MHPA,

gggCTpaHCTBe IpreMaMHi aHamu3a | IPUeMaMu IpHEeMaMU 85-100

CHUCTEMaTH3alll | CHCTEMaTHU3aln

BPEMEHHBIX U CHCTEMAaTHU3aluu i

3aKOHOMEPHOC [MOJIyYEHHOUN H pa3HOPOJHBIX U 1 0000IICHUA

TAX, CTPOCHUH | prajeer uH(OpMAIUH, ¢axToB, MOJTYYEHHBIX B

BELECTBA UL | (pyicokpif) | MOAETMPOBAHHS OCYILIECTBIICHUS | DKCIIEPUMEHTE

MOHUMAaHHUS MPOLIECCOB U | aHanmmza pe3ysbTaToB,

OKPY’KaIoMIero "

MHP}; ; ABJICHMIA, MOJIYYEHHBIX B | CIIOCOOHOCTHIO

p o I/I3MepeHHﬁ s SKCIICPUMCHTC JcJIaTb BBIBOABI

SIBTICHUI o aTo S

JTHTATOB U TIpe/iyiaraTh
NPUPO/BL BBISABJICHUS pesy. 5 Pea,
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OCHOBHBIX BBISIBJICHUS PEKOMEHIallUH
3aKOHOMEPHOCTEN | OCHOBHBIX o
UX IPOTEKAHUS 3aKOHOMEPHOCT | UCIIOJIb30BAaHUIO
en ITOJIYYEHHBIX
pe3ynbTaToOB

MeToanyeckue peKOMeHAaIUM K MPoleAyPaM OLleHUBAHUS Pe3yJIbTATOB
O0CBOEHMS JUCHHUILUIUHBI «PU3nKa)

Texkymass arrecranMsi CTyJeHTOB. Tekylas arrectanus CTYJIEHTOB IO
aucuuIuinHe «Pu3nKa» MPOBOJUTCS B COOTBETCTBUU C JIOKAJILHBIMA HOPMATUBHBIMU
aktamu JIBDOV u sBasercst 00s3aTeIbHOM.

Texymass arrectanus no aucuuiuinHe «®Pusuka» mnpoBoauTca B (popme
KOHTPOJIHBIX MEpPONPHATHI {3alMThl J1a00paTOpHOM paboThI, pElIeHHs 3aqady U
YCTHOTO OTBETAa HAa CEMHUHApE, TECTHUPOBAHUS, 3alUTHI pedepara) Mo OIECHUBAHUIO
(aKTHYECKUX pe3yJIbTaTOB OOYyYEHHsI CTYJIEHTOB U OCYILECTBISAECTCS BEIYIIUM
MPENO/IaBATEIIEM.

OObeKTaMu OIIECHUBAHUS BBHICTYTAIOT:

- y4yeOHas JOUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJlaHH, TTOCENIAEMOCTh BCEX BHUIOB 3aHATHUM IO
aTTeCTyeMOW IUCIUIUIMHE), OIEHWBAaeMasl MyTeM TMPUCYKICHUS JIOMOJHUTEIbHBIX
OaJIJIOB 32 CBOEBPEMEHHOE BBINOJIHEHUE U 3aLIUTY J1a00paTOPHBIX padoT;

- CTENEHb YCBOCHHS TEOPETUUECKUX 3HAHMM, OLIEHHMBAaEMas MO pe3yjbTaTaMm
pelIeHHs] 3a/ad U YCTHBIX OTBETOB Ha CEMMHApax, coOeceloBaHUs MpU 3aLIUTE
TEOpUH U JOMYyCKE K JIA0OpATOPHBIM paboTaM U MO pe3yjbTaTaM TECTHPOBAHWSI,
JOMYCK K  BBINOJHEHHIO  jabopaTopHOil  pabOThI  TPOBOAUTCS  Mepen
HKCIIEPUMEHTAJILHON YacThIO pabOoThI U MpeinoaraeT codeceloBaHue MO OTACIbHBIM
BOIIPOCAM TEOPHH, OTHOCSIIUMCS K JaHHOW PabOTe W MO METOJUKE MPOBEICHUS
HKCIIEPUMEHTA; 3aIuTa TEOpUHU MIPOBOJIUTCS nocJe BBITIOJTHEHUS
HKCIIEPUMEHTAJILHON YacTu paboThl U IpeanoiaraeT NpoBepKy 3HaHUN CTYACHTOB 1O
KIIIOYEBBIM TEOPETHUUECKUM BOIMPOCAM TeMbl pabOThI; OLIEHKAa pabOThl HA CEMUHApE

OCYHICCTBILICTCA Ha TCKYIIHMX 3aHATHAX MW MOPCAIOoJaract IIPOBCPKY 3HAHUM
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CTYJIEHTOB MO KJIIOYEBBIM TEOPETHUYECKUM BOIMpPOCAaM TEMbl; TECTHPOBAHHUE
MPOBOJIUTCS MO 3aBEPIICHUIO U3YUEHUS OTIIETBHBIX MOAYJICH AUCIUIUIUHBI;

- YPOBEHb OBJIAJICHUS TPAKTUUYECKUMH YMEHUSIMU U HaBBIKAMU 10 BCEM BHJIaM
y4eOHOM  paboThl, OLIEHMBaEMBbIi MO  pe3yjbTaTaM  pelieHus  3ajad,
apryMEHTHPOBAHHOTO OOBSICHEHMS PEIICHHS W aHalu3a MOJyYeHHOTO OTBETa, IO
pe3yabTaTaM BBIMOJIHEHHSI M 3alUTHI Ja00paTOpHBIX paboT; 3amuTa J1a00paTOpHO
paboThl MpeIoiaraeT JAEMOHCTPAIMIO YPOBHSI BIIAJICHUS HaBBIKAMH pPabOTHI C
U3MEPUTENbHBIMH TPUOOpaMu B Tpoliecce padoThl, apryMEHTUPOBAHHOE H3JI0KCHHE
pe3yibTaTOB IKCIEPUMEHTA, UX MaTEMaTHYECKyl0 o0paboTKy u (opMyIupoBaHHE
BBIBOJIOB 110 paboTe B OTUETE MO J1abopaTopHOM padoTe;

- pe3yJbTaTbl CaMOCTOSITENIbBHOM padOThl, OLIEHUBAEMbIE MPHU IPOBEPKE
KOHCIIEKTa, 3aliuTe pedepaTa; MpoBepKa KOHCHEKTa JEKIUI/BONPOCOB Jis
CaMOCTOATENILHOTO M3YyYEHHs NMPOBOJUTCA MO 3aBEPIICHHUIO TEOPETHUYECKOrO Kypca;
3amuTa pedepaToB Mo MpodecCHOHATBEHO-OPUEHTUPOBAHHON TEMATHUKE MPOBOJUTCS
[0 3aBEPIICHUI0 W3YYEHUS] NUCHUIUIMHBI WA €€ MOJIYJA U OLEHHUBAETCA Kak
JIOTIOJIHUTENIbHASL BHEAYIUTOPHAs padoTa CTy/IeHTa (HE SBISETCS 003aTEIbHOMN).

IIpomesxkyTouHasi arrecTalmus CTyAeHTOB. [IpomexyTouHas arTecTanus
CTYJEHTOB MO IucuuIiinHe «Pu3nka» MpoBOAUTCS B COOTBETCTBUM C JIOKAJIbHBIMU
HOpMaTUBHBIMH akTamMu [IBD®Y wu sBasercs oOs3atenbHoi. K mpomekyTouHoii
arrecTallui  JONMYCKAKTCA CTYAEHTbI, MOCEHIABIINE TMPAKTHYECKHE H
JadopaTopHble 3aHAATHS M YCIENIHO BBINOJHUBIINE BCe 3aJaHUS TEKYyUIero
KOHTPOJISl, IPeJCTABJICHHbIE B JaHHOW padoyeil mporpamme.

B 3aBucuMOCTM OT BHAa MNPOMEKYTOUHOTO KOHTPOJIS MO AUCHUIIMHE U
(GbopMBI €ero opraHu3all MOTYT OBITh UCIIOJIB30BAaHbI PA3IIMYHbBIE KPUTEPUU OIIEHKU
3HaHUMW, YMEHUN U HaBBIKOB.

[lo ngucuuniavMHe NPEAYyCMOTPEHbl CIEAYIOIIHME BUIbI IPOMEKYTOUYHOM
aTTecTallu:

1 cemecTp —9K3aMeH; OIICHOYHOE CPEJICTBO — YCTHBIM ompoc B (opme
KOHTPOJILHOTO ~ coOeceloBaHUsl C  BBIMOJHEHHWEM  3aJlaHus [0  MPOBEpKe

c(hOpMHPOBAHHOCTH HEOOXOIUMBIX YMEHUN U HABBIKOB;
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2 ceMecTp — 3K3aMEH; OLICHOYHOE CPEICTBO — YCTHBIM ompoc B (opme
KOHTPOJIBHOTO ~ coOeceloBaHUsl C  BBINOJIHEHWEM  3aJaHusl [0  IPOBEpKE
c(OpMUPOBAHHOCTH HEOOXOTUMBIX YMEHUN U HABBIKOB.

JUIsT TOArOTOBKM K 3K3aMEHY CTyAEHTaM JArTCs BONPOCHL. OK3aMEH
IIPOBOAMUTCS BO BpeMs DK3aMEHAILIMOHHOM cecCHH. BO3MOKHO BBICTABICHHE OLICHKU
10 PEUTHUHTY.

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNU
Ilepeuenv munogvix 60npPoCcos 011 NPOMENHCYMOUHO20 KOHMPOA —

Ikzamena (1 cemecmp)

1. Mexanuueckoe JBIKEHUE, ero BU/IBI. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO [IBW)KEHHs, cucTteMa otcueta. OCHOBHas 3ajadya MEXaHHUKU.
MarepuasbHast TOUKA.

2. TpaexTtopus, nepemMelleHue, myTh. 3aKOH CI0KEHUS EPEMEIICHU.

3. CKOpOCTh MEXaHMYECKOTO JBUKCHHS. 3aKOH CIOKEHHUS CKOPOCTEH.

4. VYckopenue. HopMmanbHOE, TaHI€HIMAIBHOE W TMOJHOE YCKOPEHMS, UX
CBS3b.

5. JIBKeHHEe TOYKH 10 OKPYKHOCTH. YTJOBas CKOpPOCTb, YIJIOBOE
YCKOPEHHE.

6. Cuma. Macca tena. 3akonsl HprOTOHA, TpaHUIBI WX TPUMEHHUMOCTH.
MHuepuuanbHble CUCTEMBI OTCUETA.

7. Cunbl TATOTEHHS, 3aKOH BCEMHUPHOTO TSITOTEHHUSA. YCKOpPEHUE
CBOOOIHOIO ITaJIEHUS.

8. Cuna Tspxectu U Bec Tena. [leperpys3ku, HEBECOMOCTbD.

9. Cunwet ynpyroctu. J[edopmanus, Bunbl aepopmanmii. 3akon ['yka.
VYeunue (Hanpspkenue). [Ipenen ynpyroctu, npeaen npo4yHOCTH.

10. 3akon ['yka mnsa nedopmanuu pactsokenus. Moayns FOnra. Jlmarpamma
PACTSKEHUM.

11. Mexanudeckoe cocrosiHue, mnpouecc. IlapameTpbl MexaHHUYECKOTro
COCTOSIHMSL, TapaMeTpsl npouecca. yHKIUsA cOCTOSHUS.

12. Mexanudeckas pabota, MOITHOCTb.
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13. Pabota cun Tsxkecty U ynpyroctu. KoHcepBaTUBHBIE CHIIBI.

14. Mexanuyeckas SHEprus, €€ BHUJbl. 3aKOH COXpaHEHUS MEXaHMYECKOM
DHEPTHUH.

15. WMzonupoBanHas cuctema. Mmnyinbce Tena. 3aKOH COXpaHEHHUs UMITYJIbCa.

16. MowmenT unepnuu tena. Teopema Il teiinepa.

17. Tlnedo cuisibl. MOMEHT CUJIbI. Y CIIOBUE PaBHOBECHS TEJa, UMEIOIIETO OCh
BpaIeHUs.

18. OCHOBHOW 3aKOH TWHAMHKHU BPAIIaTeILHOTO JBHKEHUS.

19. MomeHT wummnyibca Tela, 3aKOH COXpPaHEHUS MOMEHTa HMITYJIbCa.
Kunernueckasi 3Heprusi BpalaTeIbHOTO JIBUYKEHHUS U KaTSIIEToCs Tela.

20. T'apmoHmMdYeckue  KojeOaHWsS, WX  XapaKTEPUCTUKH,  Tpaduk.
KBaszuynpyrue  cuibl. VYpaBHeHHEe  TapMOHMYECKHX  KoJieOaHUNl B
mupdepeHnnanbHol hopme.

21. MaremaTH4eCKuii MasTHUK

22. ®duznyeckuii MaSTHHK.

23. 3aryxaromnue KoyeOaHusl.

24. BreiHyXIeHHBIC KosieOanus. Pe3oHaHc.

25. VYmnpyrue BOJIHBI, BUILI BOJH. BOJHOBasS MOBEPXHOCTH, (DPOHT BOJIHEI.
[IpuHumn ['roirenca-dpenens.

26. YpaBHEHHE MIOCKOW BOJHBI. J[JTMHA BOITHBI.

27. Crosurie BOJHBI. Y3IIbI U ITyYHOCTH.

28. 3BYKOBBIC BOJIHBI, XapaKTepUCTUKH 3BYKa. CkopocTh 3ByKa. MHbpa3Byk
U yIBTPa3BYK.

29. llpuauun otHocutenbHOCTH ['amunes. [octynater CTO.

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XapPAaKTEPUCTUK TEJI U
SIBJICHUH (OJTHOBPEMEHHOCTH, JIJTHH OTPE3KOB, IIPOMEKYTKOB BPEMEHH )

31. 3aBucumocTh Maccbl OT ckopoctd. IlomHas oHeprus Ttema B
PEIATUBUCTCKON MexaHnKe. Kunetnueckas sHEpTUsl.

32. TemmoBoe JBUXKEHHUE, €ro OCOOEHHOCTU. TepMoAMHAMUYECKOE

COCTOSIHME, €ro mnapamerpbel. TepMoauHaMHUuecKuil mpouecc. PaBHOBecHOe
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cocrosiHue. OOpatvMble U HEOOpaTHMbIE TpoLEcChl. BHYTpeHHss sHeprus Kak
GyHKIHS TEPMOJIMHAMUYECKOTO COCTOSHUS.

33. OcHoBuble nonoxenns MKT, ux ombiTHOe oOocHOBaHue. Pazmepbl u
Macca MoJiekyJl. Yucno Mosekyi. 3akoH ABOraipo.

34, WpeansHwiii ra3. OcHoBHOe ypaBHeHue MKT wupgeansHoro rasa.
CraTuCcTUYEeCKHl CMBICT TEMIEPATYPHI U JABICHHUS.

35. CBsi3b 1aBlieHUs U TeMIiepaTyphl. 3akoH JlanbToHa.

36.YpaBHEHUE COCTOSHHS HJI€AJbHOTO Ta3a. YHHUBEpPCAJbHAs ras3oBas
nocrosiHHasi. M3omporiiecchl, UX 3aKOHbI U TPaQUKH.

37. Pacnipenenenne mosekyn 1o ckopocTsM. CpenHsst, cpenHss
KBaJJpaTUYHasl U HAUBEPOSTHEHIIAsE CKOPOCTH MOJIEKYI.

38. Pacnipenenenue bonsimana. bapomerpuueckas popmya.

39. OddextuBHbIl auamerp Mojekyd. CpenHsisi JyMHAa CBOOOIHOTO
npo0era 1 Yucjo CTOJIKHOBEHUN MOJIEKYJI.

40. BuyTtpennee Tpenue B razax. KosdduimeHT nuHaMuueckon BSI3KOCTH.

41. TenmonpoBoaHOCTH ra3oB. KoadpuimeHT TemionpoBogHOCTH.

42. Hudbdysus B razax. Koapdurnuent nuddysun.

43. PeanbHble Ta3pl. YpaBHEHHE COCTOSIHUS peanbHOro rasa. IlompaBku

Ban-nep-Baanbca.

44. M30TepMmel peanbHOro ra3a. Kpurnueckoe coCTOSIHUE BEIIECTBA.
45. | Ha4asI0 TEPMOAMHAMUKH U €r0 MPUMEHEHUE K Ta30BBIM IIPOLIECCAM.
46. KommuecTtBo Temnorel. TemnoemMKoCTh. YenbpHass H  MOJISIpHAs

TEIJIOEMKOCTH, UX CBSA3b.
47. DJleMeHTapHas TEOPHs TEINIOEMKOCTH. Y paBHEHHE Maiiepa.
48. Crenenu cBo0ObI MOJIEKYIIBI. Pacnipenenenue sHeprun Mo CTeNeHsIM

cB00O/IbI. BHYTpeHHSIs SHEpTHs UJ1eabHOTO Ta3a.

49, Anunabatnueckuii mpouecc. YpaBHenue Ilyaccona. Ilokazarens
anna0daTel.
50. OcHoBbl paboThl TermaoBoi MammHbl. KIIJ[ TeroBoil MamuvHbL. 2

Ha4vaja0 TEPMOJNHAMUKH.
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5l. Huxn Kapuo. KIIH mukma Kapuo. Cnoco6wsl moBeimeHust KIT
TEIJIOBOM MaIllUHBI.

52, OHTponusi, ee cBoWcTBa. CTAaTHCTHYECKH CMBICT 3HTPOINMH.
TepmoauHaMuyeckast BEpOATHOCTh COCTOSIHUS.

53. Cuipl MOBEPXHOCTHOTO HaTsDKeHUA. KodQPHUIMEeHT mOBEpXHOCTHOTO
HaTsDKeHus. [ToBepXHOCTHAs SHEPrusl.

54. Cmauuanue. KpaeBoii yros. IloBepXHOCTHO aKTHBHBIE BEIIIECTBA.

55. Kpucrammueckne u amopdHbIe BemecTBa. BUIBI KPUCTALITUIECKUX
pemieTok. MOHOKpPHUCTAJUIBI M MOJUKpUCTALIBl. M30Tpomuss W aHU30TPOIIHSL.
TennoeMKoCcTh KpUCTAIIMYECKUX Tell. 3aKoH /[rosonra u [1tn.

56. dazoBbie miepexoabl 1 um 2 poma. Temnmorta ¢azoBoro mnepexoja.
Vpasuenue Knaneitpona-Knay3suyca.

Ilepeuenv munoewvix 3a0aHUIL K IK3AMEHY 0J11 NPOBEPKU
chopmuposannocmu HeoOXOOUMBIX YMEHUIL U HABLIKOE

D.1.1. Onpenenuts MeHY JACIACHUS IITAHTCHIUPKYIS H IMPHOOPHYIO
norpemHocTb. OOBACHUTH METOJUKY HW3MEPEHHs] JIMHEMHOro pa3mepa Tena
[ITAaHTCHIIUPKYJIEM.

2.1.2. OnpenenuTs LeHy AeJIEHUS MUKpOMETpa U MPUOOPHYIO MOTPEITHOCTb.
OOBSCHUTH METOANKY U3MEPEHUS TUHEUHOTO pa3Mepa Teja MUKPOMETPOM.

0.1.3. V3MepuTh nuaMeTp OCHOBAaHUSA IWIMHJApPA INTaHTEHIUpPKyJiem (5-7
pa3), HalTU aOCOJIIOTHYIO U OTHOCHUTENbHYIO MOTPEIIHOCTH U3MEPEHHUs, 3aIUCcaTh
pe3ynbTar.

D.1.4. Wsmeputrh ToOmmuHy Opycka MukpomerpoMm (5-7 pa3), HaWTu
aOCOJIIOTHYIO U OTHOCUTEIbHYIO TOTPEITHOCTH U3MEPEHMUSI, 3aITUCATh PE3yJIbTar.

D.1.5. W3meputh mepuoa W YACTOTY KoJeOaHWUN MasTHUKA, OOBICHUTH
METOJIMKY U3MEPECHUM.

9.1.6. OOBSACHUTH YCTPONUCTBO U METOJIMKY MCIIOJIb30BAHUS KAIOPUMETpA JIJIs
OINPEIENICHHS TEMIOEMKOCTH TeNa.

2.1.7. U3mepuTh BIAXKHOCTh BO3AYyXa MCUXPOMETPOM ABIycTa U OOBSICHUTH

METOJUKY U3MEPEHHM.
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92.1.8. O0BSICHUTD CIOCOO U3MEPEHUS BI3KOCTH KUIKOCTH.

2.1.9. OObSICHUTH TPUHLHUII U3MEpPEHUs TeMIepaTypsl Tena, JaTh
XapaKTEPUCTUKY TEMIIEPATyPHBIX MIKaJ, TEPEYUCITUTh CIIOCOOBI HM3MEpPEHUs
TeMIlepaTyphl Tela.

3.1.10. U3MepuTh MIOTHOCTH 00pasia, 00bICHUTh METOJAUKY U3MEPEHHIA.

3.1.11.  OO0bsicuuth rpaduueckuil Ccrmocod U3MEpeHHs] TeMIepaTyphbl
IJIaBJICHUS M OTBEPJEBAHUS KPUCTAILIMYECKOTO Tela.

3.1.12. Omnucatp MeToa u3MepeHuss KodpQuimeHTa MOBEPXHOCTHOTO
HATSOKEHUS KUAKOCTH. OOBICHUTDH JIEHCTBHUE MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

D.1.13. OOBIACHUTH CYIIHOCTh BHJIOB TEIIOOOMEHA M HX HCIOJh30BaHHE.
Onucath METOAUKY U3MEPEHUs KO3(PUILIMEHTA TEMIOMPOBOIHOCTH.

D.1.14. Haiitu 1niuHYy 3BYKOBOM BOJHBI 3aJaHHOM 4YacTOThl. OOBSICHUTH
CBOMCTBa YJbTpPa3ByKa U HCIOJIb30BAHUE YJIbTPA3BYKOBBIX METOJOB B IMHUIIEBBIX
TEXHOJIOTHUSX.

Ilepeuens munogvlx 60npocog 01 NPOMEIHCYmouH020 KORMPONA —

IKzamena (2 cemecmp)

1.  DneKkTpuyecKkui 3apsl, CBOWCTBa 3apsiaa. ToudeuHbld 3apsia. 3aKkoH
Kynona.

2. Dnekrpocratudyeckoe mnoje. HampspkenHocts  mons.  [IpunHnun
cynepro3uiun. CHJIOBbIE JIMHUMU.

3. DOmneprus 3apsga. [loTeHiman 3JEKTPOCTATUYECKOTO MoJiA. Pa3HOCTh
MOTEHIIUAJIOB. DKBUNIOTEHI[UAJIbHBIE TIOBEPXHOCTH.

4. Pabora mepemenieHus 3apsga B DJEKTPOCTATUUECKOM  IOJE.
IToTeHnnmanabpHbBIE TOJIA.

5.  CBs3b HaNpsHKEHHOCTH W MOTEHIMana. [ ' pagueHT noTeHuunana.

6. IloTox BekTOpa HAMNPSHKEHHOCTH JJEKTPUYECKOTo moJis. Teopema
Octporpaackoro-I"aycca.

7. Huonextpuku. llonsipHble u HemoJyisipHble MOJEKyJbl. [lomsapuzanus

AUBJICKTPHUKOB, €C BUBI.
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8.  DIIEKTPUYECKHIA MOMEHT TTUTIOJISL. Bexkrop MOJISIPU3ALINH.
Onektpuyeckoe cMmenieHue (MHAyKIus). Judnekrpuyeckas MNPOHUIIAEMOCTh
BEILECTBA.

9. Ilone B mpoBOAHWKAX. YCIIOBUS pPaBHOBECHS 3apsI0OB HA MPOBOJHUKE.
EMKOCTB TPOBOTHMKA.

10. KonpeHncaropsl, BHIbI KOHAEHCATOPOB. EMKOCTH KOHAEHCATOpA.
EMKOCTB IIJI0OCKOTO KOHZIEHCaTopa. Buabl coeIMHEHNsT KOHIEHCATOPOB.

11. DHeprus 3apsHyKEHHOTO KOHJAEHCATOpa. DHEPrusl 3JIEKTPUUYECKOTO MOJH,
IUIOTHOCTB JHEPTUH.

12. Tox mnposogumoctH. Cuna TOKa, IIOTHOCTh TOKA. Y CIIOBHSA
CyILIECTBOBaHMS TOKa B 1enu, J/(C.

13. ConpoTuBIEHUE MPOBOJHMKA, €ro 3aBUCHMOCTH OT PpPa3MEpoB
IpPOBOJHMKA U  TeMmrepaTypbl. CBepXIpoBOAMMOCTh. Buabsl coenuHeHus
IIPOBOJIHUKOB, 0011I€€ COIPOTUBIICHUE.

14. OCHOBHBIE MPEJCTABICHUS JJIEKTPOHHOM TEOPHUM NPOBOAUMOCTH
MeTaJIoB. [110THOCTH TOKA (BBIBO).

15. 3akon Owma s OJHOPOJHOrO YydvacTka Ienu. 3akoH Oma aid
HEOJHOPOJHOTO ydacTka menu. 3akoH Oma g 3amMkHyToM nenu. Kopotkoe
3aMbIKaHHE.

16. 3akon JIxoyns-Jlenna. 3akoH Bupaemana-®panma. Henocratku
KJIACCUYECKOM AJIIEKTPOHHON TEOPHUH.

17. CoOcTBeHHast MPOBOJIUMOCTD MOITYIPOBOJAHUKOB, €€ BU/Ibl. 3aBUCUMOCTh
IIPOBOJAMMOCTH MOJYIPOBOAHUKOB OT TEMIIEPATYPHI.

18. IlpumecHass MNPOBOAMMOCTH IMOJYNPOBOJHUKOB, €€ BHUAbl. KOHTaKT
MOJIyIIPOBOJIHUKOB pazHoro THIIA IIPOBOJUMOCTH. [Ipumenenue
MOJIyITPOBOTHUKOB.

19. MarautHoe mnosie TOKAa. MAarHuTHbBIK MOMEHT KOHTypa C TOKOM.
MarnuTtHast UHIYKIHUS.

20. 3akoH buno-Capapa-Jlannaca. MHaykiuss mojii OpsiMOTO W KPYTOBOIO

TOKOB.
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21. [upKynanus BEKTOpa MarHUTHOW MHAYKUHMHU. TeopeMa O HHUPKYJISALMH.
Ilone conenounna.

22. Cuna JlopeHua, ABMKEHUE 3apSyKEHHOM YacTUIbl B MarHUTHOM IOJIE.
[Tpumenenue cuisl Jlopenna (MI'JI-renepatop, HUKIOTPOH)

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

24. MarnuTtHble MOMEHTBI aTOMOB W MOJIEKYJT BEKTOp HamarHW4YWBaHWS.
Hanps>keHHOCTh MArHUTHOTO TOJIS.

25. MarautHas NPOHUIIAEMOCTh BellecTBa. Kiaccudukaiys MarHeTHKOB.
DneMeHTapHasi TEOpHsl IMaMarHeTu3Ma 1 napaMardHeTu3ma.

26. ®eppomarneTuku. SABnenue rucrepesuca. JJomensl. Touka Kropu.

27. Marnutssiii notok. Teopema Octporpaackoro-I'aycca 1 MarHuTHOTO
IIOTOKA.

28. SIBnmeHue 53JIEKTPOMAarHUTHOW HMHAYKIMH, €ro oObsicHeHue. [IpaBuiio
Jlenua. 3aKOH JEKTPOMArHUTHOW UHAYKIUU (3akoH Dapajest).

29. Camounpaykuus. UHayktuBHOCTh 3akoH Dapajest sl CAaMOUHIYKIIUU.
B3aumuas nnaykuud. Tpancdopmarop.

30. OHeprus MarHUTHOrO noJjs. [IMoTHOCTE SHEPTHH.

31. OcHOBHBbIE TTONOXEHUS Teopun MakcBemna. TOK cMeleHus, INIOTHOCTh
ToKa cMmenieHus. CucrteMa ypaBHeHui MakcBera.

32. DNEeKTpOMAarHUTHBIE BOJHBI, UX CBOMCTBA. CKOPOCTh 3JIEKTPOMArHUTHOM
BOJIHBI.

33. OtkpwIThIii KONEOATETbHBIN KOHTYp. OmnbIThl ['epria mo wu3iaydeHuto u
[IPUEMY JIEKTPOMATHUTHBIX BOJIH.

34. PaszBuTHE npeacraBieHUl 0 npupoAe cBeta. KopycKysspHO-BOJIHOBOW
nyanu3M. QOToH.

35. Jlyu. 3akOHBI TE€OMETpHUUYECKOM oONTHKU. llokazarenb mnpenomiIeHUs
(a0CONIOTHBIN, OTHOCUTENIbHBIN, UX CBSI3b U (PU3UUYECKUN CMBICIT).

36. Tonkue nMH3BI, XapaKTEpPUCTUKU JMH3. DOpMysia TOHKOW JIMH3BL.
Onrtrueckas Cuiia U YBEJIMYEHUE JINH3BI.

37. DOTOMETPUYECKUE BEIUYUHBI, UX B3aUMOCBS3b.
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38. SBnenue unHtepdepeHuuu cBera. Onruyeckas pa3HOCTh XOAa BOJIH.
VYcnoBust MAaKCUMYMOB U MUHUMYMOB UHTEp(hEpEHIUY.

39. KorepeHTHbIE BOJIHBI, CIOCOOBI X MOJYyYEHHUS.

40. Jludpaxkuus cBeTta, yclnoBus ee HaOmoaeHus. Bunsl audpaxuuu.
[IpuHnmn ['ronrenca-dpenens.

41. udpaxuuonnas pemetka. [lepuon pemerku. YcnoBiue MakcuMyma Jist
pemeTku. JuppakiiMOHHBIA CIIEKTP.

42. Pazpemaromasi crnocoOHOCTh omnTudeckoro mpubopa. Paszpemarorias
cwia TuPaKIIMOHHON PEIIeTKH.

43. Jludpakuus peHTreHoBckux Jjydeil. @Dopmyna Bynwsda-bparra.
[IpumeHeHnue uaTepPEepeHN U TUGPAKIIIH.

44, MOHOXpOMAaTUYECKUM M CIOXHBIM cBeT. Jlucnepcus cBera. Buabl
JVCIIEPCHH.

45.  ®otordpdekT, Buabl potoddpdexra. 3akoHsl CTOIETOBA.

46. OObsicHenue Qororddexra DUHMITEHHOM. YpaBHEHHE ODWHINTEHHA.
Kpacnas rpanuna dorosddexra.

47. ®dotoanemenTsl. [Ipumenenne Gpotorddekra.

48. TerioBoe M3Iy4EHHUE, €r0 PAaBHOBECHBIM XapakTep. XapaKTEPUCTUKHU
TEIUIOBOTO U3JTyYCHHUS.

49. AOGcomoTHO uepHoe Teno. 3akoH Kwupxroda. 3akon Credana-
bonenmana. 3akoH Buna.

50. Bommbt ne bpoiina. Ilpunmun  Heompenenennoctu ['eitzenOepra.
CoOoTHOIIEHUST HEONPEIETEHHOCTEM.

51. OmsiT Pe3epdopaa. [nanerapHas Moaenb aTomMa, €€ HEJOCTATKHU.

52. Tloctrymarel bopa. O6o0mennas dopmyna bampmepa. CrnexTpalibHbIE
CEpHH.

53. CrpoeHne aTtoMHOro snapa. Mzorombl. SnepHOE B3aMMOJIEMCTBHE, €O
CBONCTBA.

54. JledexT macchl W 3HEPrUs CBSI3M ATOMHOTO s/ipa. YJenbHash 3HEprus

CBSI3H.
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55. PannoakTMBHOCTB. BUIbl paJluOaKTUBHOrO W3IyYE€HMS, €ro MpUpOAa U
CBOWCTBA.

56. Ilepuon nomypacnaja. 3aKOH paguOAKTUBHOIO pacnaia.

57. SpepHble peakuMH, UX BHABL. OJHEPrus sAepHOW peakuuu. llenHas
peakuus, ycloBHs ee npoTekanusa. Kpurtuueckas macca.

58. Snepnsiii peakTop. [IpoOaemMbl 1 TEPCIIEKTUBHI IISPHOU SHEPTETHUKH.

59. TepmosnepHas peakuus. [IpoOiaemMbl TepMOsIIEPHON YSHEPTETUKH.

60. OnemeHTapHble 4acTULbl. Kriaccupukanuss >3J€MEHTapHBIX YaCTHUL.
Antnuactunel. KocMuueckue myyu.

61. Ilossipu3oBaHHBI W €CTECTBEHHBIM CBeT. llonmHas u 4yacTuyHasd
NOJISIpU3aIHSL.

62. Ilonsipu3aropel, UX JOelWcTBUE Ha cBeT. 3akoH Mamntoca. [lomspuzanus
IIPU OTPAKEHUU U IIPEIOMIICHUH. 3aKOH bprocrepa.

63. SBrmeHue  nBoWHOro  JsydenpenomsieHus.  OOBIKHOBEHHBIM U
HEOOBIKHOBEHHBIA JIydd, HMX CBOWCTBAa W moispuszanusa. Onrtudeckas ocCh
KpHCTAJLIA.

64. ONTUYECKU AaKTUBHBIE BEIIECTBA. YIroJd IIOBOPOTAa IJIOCKOCTH
nosisipusaiuu. [lpuMeHenre noiasipu3auu.

65. PannoakTUBHBIC U30TOIbI, UX TPUMEHEHHE.

Ilepeuens munogvlx 3a0anuil K IK3aMeHy 014 NPOGEPKU
chopmuposannocmu HeoOXOOUMbBIX YMEHUIL U HAGLIKOE

D.2.1. Jlatb  XapakTEpPHUCTHKy  JJIEKTPOU3ZMEPUTEIHLHOMY  TpuUOOpY,
OTIPEICNIUTh TP W3MEPEHHs], 1IEHY NEJIEHUsS W YyBCTBUTEIBHOCTH MPHOOpa,
NPUOOPHYIO MOTPEIIHOCTb.

D.2.2. I3MepuTh MyJIbTUMETPOM CUJTYy TOKA U HAIIPSKEHUE HA YYACTKE LICTIH.

2.2.3. OOBSACHUTH MPUMEHEHNE MOCTOBBIX U3MEPUTENbHBIX cXeM. [10sCHUTD
Croco0 ypaBHOBEIIMBaHUS MOCTa. VI3MepuTh CONPOTHUBIEHHE PE3UCTOpPA C
MOMOILBIO MOCTa ITOCTOSIHHOI'O TOKA.

2.2.4. OOBSCHUTH MPUHIIUI ICUCTBUS TEPMOIJICKTPUUECKOTO TEPMOMETpPA U

U3MEPUTH TEMIIEpATypy 3aJaHHOro oOpasia.
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2.2.5. OOBICHUTH YCTPOMCTBO MOJYIPOBOJHUKOBOTO JHMOAA U  €ro
NPUMEHEHUE U1l BBIIPSMIICHUS MEpEeMEHHOro Toka. [locTpouTh M OOBSICHHUTH
BOJIbTAMIIEPHYIO XapaKTEPUCTUKY AUOJIA.

D.2.6. HM300pa3uTh ONTHYECKYID CXEMy MHUKPOCKOMNa, IOCTPOUTh
n300pakeHHe MpeIMeTa B MUKPOCKOIIE, 0XapaKTepH30BaTh €To.

D.2.7. TlogcHUTH METOAMKY padOTBl C pPEePPaKTOMETPOM, OOBSICHUTH
BO3MOKHOCTH HCIIOJIb30BAHUS pedpakTOMETPUIECKOTO MeTo/1a B
OMOTEXHOJIOTHSIX. N3meputsb MOKa3aTelb MIPEIOMIIEHUS AKUIKOCTH
pedpakromerpom NPD-22.

D.2.8. 1losiCHUTh CYHIHOCTH IOJSPUMETPUUECKOIO METOJAa aHajiu3a B
OMOTEXHOJIOTHUSIX, YCTPOHUCTBO MPOCTEUIIETO MOJIIPUMETPA U METOJIUKY PaOOTHI C
HUM. VI3MepHUTh coepaHue caxapa B pacTBOPE.

2.2.9. OOBACHUTH YCTPOMCTBO W MPUHUMUI JACUCTBUSA (DOTOZIIEMEHTA,
BO3MOYKHOCTH  HMCIOJIb30BaHUsl  (PoTO3NIeKTpUueckux MnpubopoB. Hcnonb3ys
(OTORIIEMEHT, CpPaBHUTh OCBEIICHHOCTh TOBEPXHOCTH OT JBYX pa3HbIX
MCTOYHHUKOB CBETA.

0.2.10. OxapaxTepu3oBaTh CBONCTBa YIbTPadUOJIETOBOTO H3IyYeHUS U
BO3MOYKHOCTH €0 MCIIOJIb30BAHUS B MUILEBBIX TEXHOJOTUAX, O€30IaCHBIE METOIbI
paboTel ¢ HUM. HaiiTu JIHY BOJTHBI U3JIy4E€HHS 3aJaHHON YaCTOTHI.

0.2.11. OxapakTepu3oBaTh METOJ UCIOJb30BAHUS «PATUOAKTUBHBIX METOK)
B OMOTEXHOJIOTHSIX.

0.2.12. OOBICHUTH CYIIHOCTh M TPUMEHEHHE CHEKTPAJIbHOTO aHaJM3a,
Ha3BaTh M OXapaKTepHU30BaTh NPUOOPHI MJisi HAONIOACHHUS W HWCCIEAOBAHUS
CHEKTPOB; U3MEPUTH JUIMHY BOJHBI U3TyYEHUS OJJHUM U3 METOJIOB.

0.2.13. OOBSACHUTH YCTPONCTBO W TPHUHIUI palbOTHI jJa3epa, chepbl ero
ucrosb3oBanus. [IpogeMoHCTprpoOBaTh MONyYeHUE AUPPAKIUOHHON KApTUHBI TPU
MOMOIILIH J1a3epa.

D.2.14. Ha3BaTh U 0XapakTepu30BaTh METOJbl PErUCTPALMNA MOHU3UPYIOIINX
u3nydenuit.  I[losichute  npuHIMO — gedcTBus  jno3umerpa.  OOOCHOBATh

HEOOXOMMOCTh PAIMAIIMOHHOTO KOHTPOJIS MTUIIIEBOTO CHIPHS.
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KpuTtepumn onieHKHu pe3yibTaTOB IPOMEKYTOYHOM aTTeCTAINH

Bbamnbt
(perTHHTOBOI

OTICHKH)

OreHka dK3aMeHa

(cTangapTHas/0amTaMn)

TpeboBaHus k cPOPMHUPOBAHHBIM KOMITETEHITHSIM

91-100

«OTINYHO»/28-30 Oai(

O1eHKa «OTIMYHO» BHICTABIISIETCS CTYACHTY, €CIIH OH TITYyOOKO U
MIPOYHO YCBOWJI IPOrpaMMHBIN MaTepHall, MoKa3ajl MPOYHbIE 3HAHUS
OCHOBHBIX TOHSTHH, CYITHOCTH (PM3UUYECKHX SIBICHUN, OCHOB
(u3nUecKuX TEOpUH ,0TBET OTINYAETCS TTTYOHMHOM U MOTHOTON
PACKpPBITHS TEMBI; TOKA3aHO BJIAJCHUE TEPMUHOJIOTHUECKUM
amnmapaToM; CTYJEHT MCUEPIBIBAIOLIE, [TOCIEA0BAaTENbHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT MaTepuail, yMeeT yBSI3bIBaTh TEOPHIO C
MPAaKTUKOM, CBOOOIHO CIPABIISIETCs € 3a7a4aMiy, BOPOCaMH U
OpyTUMH BUIaMU IPUMEHEHNS 3HAHUH, HE 3aTPYAHSACTCS C OTBETOM
[IPY BUAOU3MEHEHHUHN 33JaHUH, UCTIONB3YET B OTBETE AOMOJIHUTEIIbHD]
MaTepHal, BiaJgeeT Pa3HOCTOPOHHUMH HABBIKAMH U IPHEMaMH

BBITNIOJIHEHHUA IMTPAKTUYCCKUX 3aJJaHuH

76-90

«xopoto»/23-27 6anoi

OneHka «XOpOoIIo» BBICTABIIAETCS CTYAEHTY, €CIIH OH MOKa3all
XOPOILNE 3HAHUS OCHOBHBIX HOHSATHH, CYITHOCTH (PU3HUECKUX
SIBICHUH, OCHOB (DM3MUYECKUX TEOPH, TBEPIO 3HACT MaTepHal,
IPAMOTHO U I10 CYILECTBY M3JIaraeT €ro, He I0IyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IPABUIIBHO IPUMEHSIET
TEOPETHUYECKHE ITOJIOKEHUS IIPH PELIEHUU PAKTHYECKHUX BOIIPOCOB Y

3aJa4, BJIagcCT HCO6XO,Z[I/IMLIMI/I HaBbIKaMH HX BBIIIOJTHCHHA

61-75

«YJIOBIIETBOPHUTEIILHOY/|

10-22 6ama

Or11eHKa «yIOBJIETBOPUTEIHHOY BBICTABIISIECTCS CTYACHTY, €CIIA OH
MMeeT 3HaHMS TOJIFKO OCHOBHOTO MaTepHajia, HO He yCBOMII €ro
JIeTajeH, JOIMyCcKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIILHBIC
(hopMyTUPOBKY, HAPYIICHHS JIOTUUECKOHN TIOCIEA0BATETLHOCTH B
M3JI0’)KEHUH MPOTrPaMMHOTO MaTepraia, UCIIBITBIBACT 3aTPYIHEHUS Tf]

BBITTOJIHCHUU MMPAKTUYCCKUX 3aI[aHI/II>i.

0-60

«HCYAOBJICTBOPUTCIILH(

/0-9 GamnoB

OLICHKa «HCYAOBJICTBOPUTCIILHO» BLICTABJISICTCA CTYACHTY, KOTOpBIfI
HE 3HACT 3HAYUTEIIbHON YaCTH OporpaMMHOI0 MaT€puaia, J0ImyCcKacT
CYIIECCTBCHHLIC OH_II/I6KI/I, HCYBCPCHHO, C OONBIIMMU 3aTPpYAHCHUSAMUY
BBITTOJIHACT MPAKTHUYCCKHUC 3aJaHN NI HE BBIIIOJIHACT UX. Kak

MMpaBUIIO, OLUCHKA «HCYAOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTAM,
KOTOPBIC HC MOT'YT IPOAOJIZKUTH o6yquHe 0e3 JOITIOJIHUTCIIbHBIX

3aHATHH 110 JUCITUTUIMHE
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OueHoyHbIe CPeACTBA 1A TEKYLIEro KOHTPOJIS

Bomnpocs! Aj1s1 70MycKa K J1a00OpaTOPHBIM padoTaM no Jucuuiinie «Pusnka»

Jlaboparopnasi pab6ora Nel M3mepuresbHble HHCTPYMEHTbl. MeTOAbI
pacuera nmorpeimHocTed (pu3n4ecKux BeJuIuH

1. UeM oTn4aroTes NpsiMble U3MEPEHUS] OT KOCBEHHBIX ?

2. Yto Ha3piBaeTCs  aOCONIOTHOW  MOTPEHIHOCTHIO  U3MEpPEHUSs?
OTHOCUTENBHON MOTPEIIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3pIBacTCA  HAJACKHOCTHIO  H3MepeHusa?  YUYrto  Takoe
0ogepumenbHblll UHmepsan?

4, Kak HaxoguTcst aOCOIIOTHAs MOTPEIIHOCTh MPSIMBIX HM3MEPEHUH M0
metony Cteroaenta? [loscaute Bo10Op kKod(ppuninenta CTbrojeHTA.

S. B yewm 3akirodaercs alroputM MOaydeHHUs] GOpMYJIbl OTHOCUTEIBHOM

MOTPCITHOCTH IIPU KOCBCHHBIX I/I3MCpCHI/I$IX?

JlaGopaTtopnasi padora Nel H3mepuTesbHbIe HHCTPYMEHTHI. MeTOabI
pacyera norpemHocrei Gpu3n4ecKuX BeJUIUH

1. UeM oTIMYAOTCS MPSIMbIE U3MEPEHHSI OT KOCBEHHBIX ?

2. Uro Ha3zpiBaeTcsi  aOCOJIOTHOM  TMOTPENIHOCTHIO — M3MEpEeHUs?
OTHOCHUTENBHON MOTPEMIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3bIBa€TCAd  HANEKHOCTbIO  HU3MepeHusi? UTto  Takoe
0ogepumenbHbulll UHmMep8an?

4, Kak naxomutcsi abCOMOTHAST MOTPEUIHOCTh MPSMBIX U3MEPEHUM M0
merony CteronenTa? Iloscaure BeiOop kodddurmenta CTeroneHTA.

S. B ueMm 3aknroyaeTcss aliroputM noxydeHus: (opMysibl OTHOCUTEIbHON
MOTPEIIHOCTU MPU KOCBEHHBIX U3MEPEHUSX?

JlabopaTopnasi paGora Ne2: WM3ydenue nedopmaumii, omnpeaejieHue
’KeCTKOCTH MaTepHaJia

1. KaxoBa 11e;16 paboThl 1 OCHOBHBIE 3TAIbl €€ BHITIOTHEHUS?

2. Urto takoe aedopmariusi, Kakue ObIBAIOT BUABI JepopMariuii?
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3. Uro Takoe MexaHuueckoe Hanpsbkenue? Kakue nedopmanuu

BO3HHUKAIOT IIPU HOPMAJIbHOM U TAHTCHIHAJIbHOM HaHpH}KCHI/IHX?

4, B uyem 3akmtouaercsa 3akoH ['yka? UTo Ha3bIBaeTCs KECTKOCTHIO
Marepuana’?
d. UTo Ha3bIBaeTCS OTHOCUTENBHBIM ymaiinHeHueM? Kak 3amucaTh 3aKoH

['yka ania nedopmanuu pacTsKeHHs ?

6. Urto Ttakoe mpenen ymnpyroctu? IIpemen mpounoctu? Iloscaute c
WCITOJIb30BAaHUEM TpaduKa.

7. KaxoBa npupona cuiel ynpyroctu?

JlaGopaTtopnass padora Ne3: OmpeneneHue MOMEHTa HWHEPUHHU
(puznyeckoro MasgTHUKA

1. KakoBa 1ieibp paboThl 1 OCHOBHBIE 3TaIlbl €€ BBINOJIHEHUA?

2. Yro Ttakoe ¢usnueckuii MasaTHUK? YeM oTiaudaeTcs (puznyeckui
MAasITHUK OT MaTEMATHYECKOTO?

3. Kak naiitn nepuon konebaHuii puU3NUECKOro MasTHHUKA, OT Y€ro OH
3aBucHT? UTO Ha3bIBAETCS NPUBEICHHON JIIMHON MassTHUKA?

4, Kak 3amucate ypaBHEeHHE TapMoHWYecKoro kosieOanus? IlosicHute
€ro.

S. [losicHuTe CMBICII OCHOBHBIX XapaKTEPUCTHK KOJI€OATEIbHOIO
nporuecca (aMIUIUTYAbl, Iepruoja, 4acToTsl, a3bl). KakoBa nx B3aumocsszb? Kax
AKCIEPUMEHTAIbHO MOXKHO HaWTU Tepuoja KojieOaHW MasTHUKA B JaHHOU
pabote?

6. Kakue cuiibl 1eicTBYIOT Ha MasTHUK? HapucyiiTe BEKTOPBI 3THX CHII,
IIOCTPOMTE PABHOACHUCTBYIOIYIO.

7. Kakume cunel HaspBaroTcss kBasuynpyrumu? Kakas wu3  cwi,
JICUCTBYIOIIMX HA MAaTEMAaTUUYECKUI MASITHUK, SIBISETCS KBa3uynpyrou? Jlokaxure
3TO.

8. Uto Ha3bIBa€TCA MOMEHTOM HHEPLMU TBEPAOIO TEJNa OTHOCHUTENIBHO
OCH, KaKk €ero MOxHO HaWtu? Kak omnpenenute MOMEHT HMHEPLMH Tela

OTHOCHUTEIBHO NMPOU3BOJIBHON OCU BpallleHHS?
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JlabopaTopHas padora  Ne4: Onpenesenune ko3 punuenrTa
NMOBEPXHOCTHOI0 HATSHKECHUS JKUAKOCTEI.

1. HazoBuTte 1enb paboThl 1 €€ OCHOBHBIE STAIlb.

2. OObsicHUTE BO3HUKHOBEHHE CHUJI TOBEPXHOCTHOrO HaTshKeHHs. Kak
OHH HAIPABJICHBI?

3. Jlatite onpenenenue kodpduimeHTa moBepXHOCTHOTO HATsDKeHUsI. OT
4Yero M Kak OH 3aBucuT? Kakue BemecTBa Ha3bIBAOTCA MOBEPXHOCTHO-
AKTUBHBIMU?

4. Uem oTIM4aroTCs CMayMBaKolllas U HecMaduBaromas kujakoctu? Ot
4ero 3aBUCUT cMauuBaHue? UTO Takoe KpaeBOW yroil (IOSICHUTE C IOMOILBIO
puUCyHKa)?

5. 3anummute Gopmyny Jlammaca, moscHute ee. IloscHuTe mOHATHE
KPUBH3HBI IOBEPXHOCTH.

6. Yro Ttakoe kanmwwpip? YeMm OTIMYaeTcs NOBEAEHUE B KaWLLAPE
CMayuBarolled U HecMayuBaronied xuakocrei? Kak HaAWTH BBICOTY YpPOBHS
JKUJIKOCTH B Kanuyusipe?

7. [louemy B pganHOW paboTe Tmpu omnpeneneHuu KodpduimenTa
ITOBEPXHOCTHOTO HATSKEHUS CUILY ITOBEPXHOCTHOTO HATSHKEHUS MOXKHO 3aMEHUTh
BECOM Karum?

8. UYT0 Takoe MOBEPXHOCTHAS SHEPTUA?

JlabopaTopnass padora NeS: Omnpenenenue kod3gpduuUeHTa BAZKOCTH
KuAKocTH MeToaoM CTokca.

1.Ha3oBure nienb paboThl U €€ OCHOBHBIE 3TallbI.

2.1locTpoiiTe BEKTOpPBI CHUJ, JACUCTBYIOIIMX HA IIAPUK, NAJAOMIHAN B
xuakoctu. Kak HailiTH paBHOAEHUCTBYIONIYIO 3TUX cvil? Kak mapHk JIBHKETCS TOJ
nerctBueM A3Tux cui? IloyeMy B HEKOTOpPbIM MOMEHT JBH)KCHHE NIapHvKa
CTAHOBUTCSI pABHOMEPHBIM?

3.B uem cocrout 3akoH Crokca?

4.Kakue sBJIEHUS OTHOCATCA K SBIEHUsAM nepeHoca? J[laiite o0611yro

XapaKkTepUCTHUKY SIBJIICHUM niepeHoca. YTo Takoe rpaiIueHT BETUYUHBI?
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5.00bsicHUTE BHYTpEHHEE TPEHHME B razax M xuakoctsax. Kak Halitu cuiy
TPEHUSI MEXKAY CJIOSIMU >KMJIKOCTH WJIU Ta3a?

6.B uem ¢usnueckuit cmpicn koddpdunuenta Bszkoctu? OT yero oH
3aBUCHUT?

7.ChopmynupyiiTe 3akoH ApxuMmena, TMOSCHUTE BBIPAKCHHE IS
BBITAJIKUBAIOIIEH CUIIBIL.

JlaGopaTopHasi padora Ne6: JiiekrpousMepuTebHbIe NPUOOPHI.

1. HazoBuTte npubop u oxapakTepu3yiTe ero Ha3HaueHHUe.

2. Omnpenenure npeaen U3MEPEHus, LIEHy AEIEeHUs U YyBCTBUTEIBHOCTD
npubopa.

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

4, Omnpenenute BUJ pabouero Toka u padbouee MmojaoxkeHue npuodopa.

S. Onpenenute Kjacc TOYHOCTH TprdOpa.

6. Kakyro abOCoOMOTHYH0 IOTPEIIHOCTh JIONYCKaeT MpuOop TMpu
U3MEPEHUSX ?

JlaGopaTtopnasi padora Ne7: M3yueHue TemMnepaTypHOH 3aBHCHMOCTH
CONPOTHBJICHUS MOJYIIPOBOIHUKOB U METAJLJIOB.

1. HazoBurte 1enb paboThl U €€ OCHOBHBIE ATAIlbI.

2. JlaiiTe oOlIyI0 XapaKTepUCTUKY MPOBOJHUKOB M TOIYIPOBOJIHHUKOB,
MPUBEAUTE MPUMEPHI.

3. Pacckaxkute O COOCTBEHHOW MPOBOAMMOCTH TIOMYIPOBOIHUKOB,
CPABHUTE €€ C MPOBOAUMOCTBIO METAJIOB. UTO TakOe JIBIPKHU, KAK OHU BO3HUKAIOT
Y KaK JIBUXKYTCA?

4, Kak 3aBucaT coOCTBEHHass MPOBOAMMOCTh U  COINPOTHUBIICHUE
MOJIYIPOBOJHUKOB OT TemrepaTypbl? OObsicHuTe, 3anumute (opmyny. Kax
CBSI3aHbI IPOBOJIUMOCTD U CONPOTUBJICHUE?

S. Kak 3aBucaAT coOCTBEHHass MpPOBOAMMOCTh U  COINPOTHUBIICHUE

METaJuIoB OT Temneparypbl? OObsICHUTE, 3aTUIIUTE POPMYITY.
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6. Pacckaxure 0 MpUMECHOU MPOBOJMMOCTH IOIYINPOBOJHUKOB, JANTE
XapaKTEPUCTUKY BUJIaM IIPUMECHOM IIPOBOJUMOCTH.

7. Yro Takoe »HHepreTHuUeckas 30Ha, Kakue ObIBalOT 30HBI? Yem
OTJIMYAETCS 3allOJIHEHUE DHEPIeTHYECKUX 30H y METAJIOB, IOJIYINPOBOJHHUKOB U
nuanekTpukoB? Chopmynupyiite npunnun [aymm.

8. ['ne npuMeHstOTCA MOAYNpPOBOAHUKM? B dYem pgocromHcTBa U
HEJO0CTaTKHU MOJIYIPOBOJHUKOBBIX IPUOOPOB?

JlaboparopHasi pa6oTa Ne§: 3yueHue cBoiicTB (peppOMArHETHKOB.

1. HazoBuTte 11e116 paboThI U €€ OCHOBHBIE JTAIIb.

2. Yem MOKHO OOBSCHUTH MarHUTHBIE CBOMCTBA BemlecTBa? Kak MoxHO
HAaWTH MarHUTHBIM MOMEHT AJIEKTpOoHa? UTO Takoe BEKTOP HAMAarHUYHWBAHUSA?

3. 3anuIInTe CBA3b MEKIY MHAYKIUMEN U HAIPSHKEHHOCTHIO MarHUTHOTO

moJis. YTo moka3pIBacT MarHuTHas MNPOHHULIACMOCTD BCH.[@CTB&?

4, Ha3oBuTe BUIBI MarHETUKOB, JAaUTE UM XAPAKTEPUCTUKY, NPUBEIUTE
IIPUMEPBI.
S. B dem 3akmouaercs sBieHue ructepesuca’? Hapucyiite n moscHute

NEeTI0 ructepe3uca. UTo Ha3bIBaeTCAd OCTATOYHOU HHAYKUMen? KospuuTuBHON
cuioi? UTo XapakTepHO I COCTOSIHUS HACBILLICHUS ?

6. OObsicHUTE CBOMCTBA (PEpPPOMArHETUKOB, HCIOJb3Ys MPEACTABICHHUE
0 noMeHax. Yto takoe Touka Kropu?

7. Kakue BemecTBa Ha3bIBatOTCS aHTU(deppoMarHeTukamu? deppuramu?

8. Kakue deppomarHeTuku OTHOCSAT K JKECTKHM, Kakue K msarkum? [ e
OHU MPUMEHSIOTCA?

JlabopaTopHasi padora Ne9: OmnpenesieHue mokasaressi npeaoMJIeHUsI
JKMIAKOCTH NpM mnoMoumu pedpaxkromerpa. OmnpenesieHMe KOHUEHTPALMHU
CIIMPTOBOI0 PacTBOpa peppakToMeTPUIECKUM METOA0M.

1. HazoBurte 1enb paboThl U €€ OCHOBHBIE ATAIlbI.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TE€OMETPHUYECKOM  OITHUKH.
Hapucyiite u nmosgcHUTE X0 Jy4eil NpHU OTPAKEHUH U MPEJIOMIICHUH OT TPAHULIBI

paszena AByX Cpeil.
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3. Uem ominuaercs aOCONIOTHBIM TMOKa3zaTenb MPEIOMIIEHUS  OT
OTHOCUTEIbHOr0? B yem ux pusmdeckuii CMbICI, KaK OHH CBSI3aHBI MEXITY COO0M?

4, B uem 3akiioyaercs SIBJICHUE MOJHOTO BHYTPEHHETO OTPAKECHUS?
Kakue ycrnoBust He0OX0 UMbl 17151 HaOIoAeHUs oJiHoro oTpaxkenusa? Kakas cpena
Ha3bIBAETCS ONTUYECKU 00JI€€ TIIOTHOM?

d. [TomyunTe BeIpaXkeHue JJIs MPEAEIIBHOIO YIJa MOJIHOIO OTPAKEHUS.

6. B dem 3akimoudaeTcsi ABJI€HUE Oucnepcu cBera? Yem oTiMyaeTcs
HOpMaJsbHasl [ucnepceus oT anoManbHoi? [losicauTe ¢ momoltsio rpaduka.

7. Kakoli cBeT Ha3bIBa€TCS MOHOXPOMATUYECKUM, a KAKOW CIIOAKHBIM?
[TpuBenute mnpumepsl. OOBSICHUTE pasliokeHUe Oenoro cBeTa B CTEKISSHHOU
MpU3Me.

8. OObsicHUTE MPUHIINI JIeHCTBUS pedpakToMeTpa.

JlabopaTopHas padoora Nel(: IIpoBepka 3akona Credana-boabumana.

1. HazoBute 1enb paboThl U €€ OCHOBHBIE 3TAIlbI.

2. Kakoe wu3nyueHne HasbiBaeTcs TerioBeiM? IloyeMy TeroBoe
U3JIy4e€HHE MOYKHO Ha3BaTh PABHOBECHBIM?

3. UTto Ha3bIBa€TCS HHEPIETHUYECKONM CBETHUMOCThHIO? VcmyckarenbHoi
crnocoOHocThIO Tena? Kak oHu cBA3aHbI?

4, Yro HaszbIBaeTCs MOTJIOIIATENbHON crocoOHOCThIO Tena? Kakue tena
Ha3bIBAIOTCS a0COMOTHO YepHbIiMuU? [IpuBeauTe npuMepsl.

S. ChopmynupyiiTe © 3anUIIMTE OCHOBHBIC 3aKOHBI  TEIJIOBOTO
usnydenus (Kupxroda, Credana-bonsiimana, Buna).

6. [TosicauTe ¢ momoInplo Tpaduka 3aBUCUMOCTH JIJTUHBI  BOJIHBI
U3ITy4YEeHUs OT TeMIEpaTyphl U3IyHarOUIEro Tena.

1. Ha ocHOBe Kakux TIPEACTABICHUIA MOXHO OOBSICHUTH 3aKOHBI
tersioBoro u3nydeHusi? Cdopmynupyiite kBaHTOBYr0 rumnote3y Ilmanka. Uto
TaKoe€ KBAHT M3Jy4YCHUs, KaK HAWTU SHEPruto kBaHTta? Uemy paBHaA MOCTOSHHAs
IInanka? ITpuBenennas nocrosinHas [lnanka?

8. OObsicHUTE YCTPOMCTBO M MPUHIMUI paboThl mupometpa. s dero

UCITIOJIB3YIOTCSI TUPOMETPHI?
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Kpurepuu onieHKH J1a00pPATOPHOIT padoThHI NPHU ONpeaeSIeHUH TEKYIero
PeUTHHIa CTYJIeHTa

5 6amioB - ecnu HpU AOMYCKE W 3allUTE TEOPUH MO J1abopaTOpHO pabote
CTYJIEHT IOKa3bIBA€T MPOYHBIE 3HAHMSI OCHOBHBIX (DU3MYECKUX MOHATUH U HX
B3aMMOCBSA3€H, CyITHOCTH (PU3MUYECKUX SBJICHUHM, paccMaTpuBaeMbIX B padote, U
yMEHHE HX OOBSICHHUTH, 3HAHHE METOJOB M3MEPEHHUMU, MCIOJB3YEMBIX B padore,
METOAMKN 00pabOTKH PE3yJIbTaTOB HM3MEPEHHMs, MPaBWJI TEXHUKHU O€30MaCHOCTH.
OTBeT oTaMYaeTcsl TIyOMHOM, JIOTMYHOCTBIO M MOCJeI0BaTeNbHOCThIO. [lokazano
Xopoulee NOHMMaHue MpOo(ecCHOHATIBHON 3HAaYMMOCTU H3Y4YaeMbIX BOIPOCOB.
[Ipy BBINONHEHHWH S3KCIEPUMEHTAIBHON YacTh paboThl M OPOPMIICHHH OTYETa
CTYACHT TIOKa3blBaeT yYMEHHE paboTaTh C W3MEPUTEIBHBIMU TpUOOpaMu H
BJIa/ICHUE HaBBIKAMU MPEJCTABICHUS U MaTEeMAaTUYECKON 00pabOTKHU pe3ysIbTaToB
M3MEPEHUN, YMEHHUE JIeJIaTh BBIBOJIBI MO pe3ysibTatam padoTel. OTueT mo padbore
oopmiileH aKKypaTHO, B COOTBETCTBUM C TpeOOBaHUSIMH, CTPYKTYPHPOBaH,
duznyeckue BEIUYUHBI IPEACTaBIEHbI B cucTteMe eaquHul «C», BbIYMCIIEHUs HE
coJiep KaT OIMOOK; MPaBWIIBHO U TIOJHO CPOPMYJIMPOBAH BBIBOJ MO padoTe.

3-4 Ganna - ecnu MpU JOMYCKE W 3aIUTE TEOPUU M0 JabopaTopHOil paboTe
CTYACHT IOKa3bIBa€T XOPOIIWE 3HAHUS OCHOBHBIX (PH3WYECKUX TMOHSATHH M HX
B3aMMOCBS3€H, CyITHOCTH (U3MUYECKUX SBICHUH, paccMaTpMBaeMbIX B padote, U
YMEHHE UX OOBSICHUTh, 3HAHHE METOIOB H3MEPEHMH, HCIIOJIb3yeMbIX B padoTe,
METOAMKN O00pabOTKH pPE3yJIbTaTOB M3MEPEHMs, MPAaBUII TEXHUKH O€30MaCHOCTH.
OTBeT oOTIMYaeTCcsl TIIyOMHOM, JIOTUYHOCTBIO U TOCJIENOBATEeIbHOCTHIO, HO
JIOTIyCKaeTcsi  OAHa-Beé  HETO4YHOCTH. llokazaHo  Xopoluee  MOHUMaHHE
npo(heCcCHOHANBFHOW 3HAYMMOCTH HW3yYaeMbIX BOIMpocoB. [Ipu BeIMOIHEHUH
HKCIIEPUMEHTAIBHON YacTu paboThl U OGOPMIICHUH OTYETa CTYJCHT MOKa3bIBAaeT
yMeHHe paboTaTh C W3MEPUTENBHBIMU TPUOOpaMU H BIAJCHHE HaBBIKAMHU
MPEJICTAaBICHUS U MaTeMaTHYECKON 00pabOTKH pe3yabTaTOB M3MEPECHHIA, YMEHHE
JienaTh BBIBOJIBI 10 pe3ysbrataM paboTel. OTueT mo pabore ohopMIIeH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBUU C TPEOOBAHMSIMU, CTPYKTYpUpPOBaH, (HU3NUECKUE

BCIIMYUHBI IPCACTABIICHBI B CUCTCMC CIWHUIL «CI/I)), BBIMHCJICHUA HC COJCpPIKAT
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OLIMOOK; MPAaBUJIBHO U TOJHO c(opMyIupoBaH BbIBOJ 10 padore. [Jomyckarorcs
He OoJee 2-X HeI0YeTOB B O(DOpMIICHUH OTYETA.

1-2 Gamra - ecii TIpU 3alUTE TEOPUHU M JIOMyCKe K jJabopaTopHO# padoTe
CTYJIEHT IOKa3bIBAET HE CIUIIKOM TIJIyOOKHE 3HaHUS OCHOBHBIX (PU3UYECKHUX
MOHSTUN U UX B3aUMOCBSI3€H, CYIITHOCTU (PU3MUECKUX SBJICHHM, paccCMaTpUBaEMbIX
B paboTe, 1eMOHCTPUPYET, B IIEJIOM, 3HAHHE METOJI0B U3MEPEHUH, UCIIOIB3YEMBIX
B paboTe, METOOUKH OOpabOTKH pe3yJbTaTOB H3MEPEHHs, MPABWI TEXHUKH
oe3omacHoctu. [loka3aHo ompeneneHHOE MOHMMAaHHE MPOPECCHOHATHHON
3HAYMMOCTH M3y4aeMbIX BOIPOCOB. [Ipu BBHINOTHEHUH SKCIIEPUMEHTAILHON YacTu
paboThl UM OQOpPMJICHUU OTYETa CTYJICHT I[IOKa3bIBA€T YMEHHE paboTaTh C
U3MEPUTETLHBIMU ~ TpuOOpaMd W BJQJCHHUE  OCHOBHBIMH  HaBBIKAMH
MaTeMaTU4YeCKON 00pabOTKU Pe3yIbTaTOB U3MEPEHUMN, YMEHUE JIeaTh BIBOJIBI T10
pe3ynbratam padoTel. OtueT mo padore opopmIIeH aKKypaTHO, B OCHOBHOM — B
COOTBETCTBHUH C TPeOOBAaHUSAMH, (PU3MUECKUE BEININHBI MPEACTABICHBI B CUCTEME
equanl] «CH», BbUKMCIEHUS HE COJEpKaT TPYyObIX OMIMOOK;, B OCHOBHOM,
PaBHIBHO CPOPMYITHPOBAH BBIBO/I 11O padoTe.

Menee 1 Oamna - ecnu mpH 3allUTe TEOPUU M JIOMYyCKE K J1a00OpaTOpHOM
paboTe CTYJCHT MOKa3bIBAE€T HETJIyOOKHE 3HAHUSI OCHOBHBIX (DU3MUECKHUX MOHITHN
U HUX B3aMMOCBA3CH, CYIIHOCTH (PU3UYECKHX SIBICHHUH, pacCMaTpUBAEMBIX B
pabote, 1100 OTCYTCTBHE TaKWX 3HAHHM, AEMOHCTPHUPYET IUIOXO€ 3HAaHUE WU
HE3HAHHWE METOJI0B M3MEPEHWH, HCTOIB3yEeMbIX B pabdoTe, METOIUKH 00pabOTKU
pE3yNbTaTOB WM3MEPEHUs, MpaBUJl TEXHUKU Oe3omacHocTH. Her mnoHuMaHus
npo(hecCHOHANBPHOM 3HAYMMOCTH H3Yy4aeMbIX BONPOCOB. Y cCTyAeHTa ciabo
chopMupoBaHbl WM HE CHOPMHUPOBAHBI YMEHHUE PabOTaTh C U3MEPUTEIbHBIMU
npubopaMu W HaBBIKM MaTEMaTUYECKONW OOpabOTKH pe3yiIbTaTOB HW3MEPCHUI,
YMEHHUE JIeJIaTh BBIBOIBI MO pe3ysibTaTaM padoTsl. OTueT no padbote odopmieH 6e3
coOioieHusT TpeOOBaHUN K HEMY, HE CJCJIaH WJIM CJACJIaH C OIIUOKaMU TMEepPeBO
eAVHUI] u3MepeHusi BenuduH B cuctemy «CU». Beraucnenus comepxkar rpyoObie
olMOKH; HEe cHOPMYIMPOBAH BBIBOJ MO padoTe, 1MO0 OH HE COOTBETCTBYET LEIH

padoTHL.
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Bonpochbl, BBIHOCHMbIE HA CEMHUHAPCKHE 3aHATHS
3ansitue 2.
Tema: OCHOBBI KHHEMATHKH MATEPUAIBbHON TOUKH (2 Yaca).

Bomnpocs! k cemunapy:

6. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTENIBHOCTh
JIBUKCHHSL.
7. CKOpOCTh MEXAaHHYECKOTO JIBIDKCHHs. BBIUMCICHHE CKOPOCTH U

MEPEMEILICHHS TP PABHOMEPHOM NPSIMOJIMHENHOM JIBHKCHUU.

8. YckopeHue IBUKEHMS. BbIUMCIIEHME CKOPOCTHU U IEPEMELICHUs IIPU
PaBHOYCKOPEHHOM TPSMOJIMHEMHOM JIBUKCHUMU.

Q. KpusonmneitHoe nmxxenne. HopManbHOe, TAHT€HIIMATBHOE U MOJHOE
YCKOPEHHUS.

10. JIBmxeHuUE 1O OKPYKHOCTH. YTIIOBas CKOPOCTh, YTIIOBOE YCKOPEHHE.

3ansTue 3.

Tema: OCHOBBI KJIaCCHYECKOM IMHAMUKH.

Bormpocsl k cemunapy:

1. [ paHUIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKHU.

2. 3akonbl Hprotona. HMueprumaneHas cucrema otcuera. [IpuHimn
oTHOCcUTENbHOCTHU ["anumnes.

3. 3akoH BcemMupHOro TaroreHuss. Cuia TsKECTH. Y CKOpPEHHE
cBOOOIHOTO MaJIeHusl.

4, Cuna ynpyroctu. Jlepopmanuu, Bunst nedopmaruii. 3akon ['yka.

S. Cuna tpenusi, ko3 puuueHt Tpenus. Buasl TpeHus.

3ansarue 4.

Tema: Mexanuka TBepaAOro resia. 3aKOHbI COXPaHEHUS B MEXaHUKE.

Bormpocsl k cemunapy:

4, MomenT Cuiibl ¥ MOMEHT MHepuK Tes1la. OCHOBHOM 3aKOH JTMHAMHUKU
BpAILATEJIbHOTO IBUKEHUS.

S. Mexannyeckast pabota u MOIHOCTh. KOHCepBaTHBHBIE CHUJTBI.
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6. Mexanudeckasi sHeprusi, ee Buabl. CBsi3b 3HEPruu U padboOThl. 3aKOH

COXpaHCHUA MEXaHUYECKOU OHCPIUuH.

4, NmMnynbe Tena. 3aKoH COXpaHEHUsI UMITYJIbCA.
S. MoMeHT umnyJibca. 3aKOH COXPAaHEHHUSI MOMEHTA UMITYJIbCA.
3ausaTue 5.

Tema: Mexann4yeckue Koje0aHusi M YIPyrue BOJTHBI.

Bormpocsl k ceMunapy:

1. ['apMonnyeckue konebanug. KrHemarnueckue XapaKTEPUCTHKU
K0JI€0aTEIbHOTO IBUKEHUSI.

2. KBaszuynpyrue cuibl. YpaBHEHHE TapMOHUYECKUX KOJeOaHU B

i epeHnranbHol 1 HHTErpanbHOU (popmax. ["apMoHMYECKH OCIUILIATOP.

3. Matematnyeckuii U GU3NIECKUNA MAITHUKH.

4, Yrpyrue BOJIHBI, BHABI BOJH. JIMHA BOJIHBL. YPaBHEHUE IIIOCKOMN
BOJIHBI.

S. 3BYKOBBIEC BOJIHBI. YJIBTpa3ByK U UHPpa3ByK. CKOPOCTh 3BYyKa.

3ansaTue /.

Tema: MoJieKy/JIsIpHO-KHHETHYECKAsl TEOPUS U1eaJTbLHOI0 rasa.

Bomnpocs! k cemunapy:

1 Nneansueiii ra3. OcuoBHoe ypaBHeHue MKT naeanpHOro rasa.

2 CBs13b TEMITEpATYpPHI U JaBlICHUs. 3aK0H JlabTOHA.

3. YpaBHEHUE COCTOSHUS UACAIBHOTO Ta3a. ['a30BbIe MPOLECCHI.

4 Crernenn cBOOOIBI MOJICKYJIbI. BHYTpeHHSI SHEPTHSI H1eaTbHOTO Ta3a.

3) JlnrHa cBOOOAHOTO IpoOera MOJIEKYIbI.

3ansTue 8.

Tema: CBolMCTBa JKUAKOCTEH U TBEPIABIX TeJl.

Bormpocsl k cemunapy:

1. [loBepxHOCTHOE  HaTskeHHWEe B kuAKocTAx.  Koadduiuent
MOBEPXHOCTHOTO HATSKEHUSI.

2. [TloBepXHOCTHAsA SHEPIUsl.

3. ®opmyna Jlannaca. Kanwuisipaele siBIeHUA.
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4. CrpoeHue KpUCTAUIMYECKUX M aMOp(HBIX Ten. PU3NYECKUE THIIbI
KPUCTAJUIMYECKOW pemeTKH. MOHOKpPUCTAUIBI M NMOJMKpUCTAILIbl.  JKuakue
KpHUCTaJIbI.

5. TenmoeMKoOCTh KpUCTAIIOB. 3aKoH Jtononra u [ITu.

Kpurtepun onieHKku padoThbl HA CEMUHAPCKOM 3aHATHH MPHU ONpeieleHuU
TeKyLlero peiTHHra CTyAeHTa

3 Oamia - ecid YCTHBIH OTBET OTJIMYAETCS TINIyOWHOH, JIOTUYHOCTBIO U
IIOCJIEA0BATENBHOCTBIO, OIOPOM HA paHee u3ydeHHbIM Marepuas. [lokaszaHo
Xopoliee TOHUMaHue NpodhecCHOHATbHOM 3HAYMMOCTH U3y4aeMbIX BOIIPOCOB, IPU
OTBETE€ MCIOJB3yeTCd JOMOJIHUTENbHAas JurepaTypa. CryaeHT cBOOOAHO
CIPABJISIETCS C 33JlayaMu, BOIPOCAMHU U IPYTUMH BUAAMU IPUMEHEHUS 3HAHUH, HE
3aTpyIHSIETCS € OTBETOM IPH  BHJIOM3MEHEHMM  3aJaHHUW, IMPaBUIBHO
00OCHOBBIBAET pEIICHUE 3a/1a4. BeIUMCIIEHHs HE coJiepKaT OMIMOOK, (PU3HUECKHe
BEJIMYMHBI TpEACTaBlieHbl B cucreme eauHul «CH», mpaBUIBbHO W TOJHO
IPEACTABICH TNOJYYeHHbI pe3yiapTaT. CTyleHT BIaAeeT pPa3HOCTOPOHHUMU
HaBBIKAMH U MIpUEMaMH padOThl, B MTOJHONW MEpE AEMOHCTPUPYET 3HAHUS, YMEHUS
Y HaBBIKU T10 JUCLUUIUIMHE C yYETOM HEOOXOIUMBIX KOMIETEHLIUH.

2 Oamnma - eclid YCTHBIA OTBET OTJIMYACTCS TIyOWHOM, JIOTUYHOCTHIO U
MIOCJIEA0BATENBHOCTEIO, OINOPOM HA paHee W3Y4YEHHbIM Marepual. B memnom
MOKa3aHO TOHUMaHHE NPOPECCUOHANBHON 3HAYMMOCTH M3y4YaeMbIX BOMPOCOB,
IIPU OTBETE MCHOJB3YETCs NOMOJHUTENbHAs auTeparypa. CTyIeHT CIpaBisieTcs C
3aJlayaMu, BOIPOCAaMHU U JPYTMMU BUIAMU PUMEHEHHs 3HAHUM, HE TEPSETCS NpU
BUJIOM3MEHEHUH  3aJlaHuif, TPaBUJIbHO OOOCHOBBIBAET pEIICHHWE  3ajady.
Boluucnenuss He  coiepkar rpyObIX  OmIMUOOK, (DU3UYECKHUE  BEITUUYUHBI
npeacraBieHsl B cucreme eauHul «CH», mpaBWIBHO W TOJHO MPEICTaBJIEH
NOJIy4eHHbIA pe3ynbTar. CTyIeHT BIAJeeT pPa3HOCTOPOHHUMH HaBbIKAMU U
npruemMamMu padoThl, IEMOHCTPUPYET 3HAHUS, YMEHUS U HABBIKH IO JTUCLUILIMHE C
y4€TOM HEOOXOJAUMBIX KOMITETEHITHH.

HonyckaroTcs He 6osee 1 ommOKu Mpu peleHuu 3aaa4du, J1u0o He 6osee 2-X

HEQ04YCTOB IIPHU YCTHOM OTBETE.
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1 Gamn - ecnu mpU YCTHOM OTBETE CTYACHT IOKa3bIBaE€T HE CIIHILKOM
riy0OKHe 3HaHUS OCHOBHBIX (PM3UYECKUX MOHATHIA U UX B3aUMOCBS3EH, CYIITHOCTH
¢uznyecKkux  ABIEHUN, HET TIHyOOKOro TMOHUMAHUS MPOPECCHOHATHHON
3HAYMMOCTH U3Yy4aeMbIX BOIIPOCOB, IPU OTBETE HE UCIOIB3YETCs AOMOTHUTEIbHAS
autepatypa. CTyIeHT CHpaBliseTCs C 3a/JadamMH, BOIPOCAaMHU U JAPYTUMHU BUAAMU
NPUMEHEHHUs 3HAaHWM B 3HAKOMOM CHUTyallid, HO TEpSAETCS MPH BUIOU3MEHEHUU
3aJ]aHUl, HE MOXXET 10 KOHIIa OOOCHOBaTh pelleHue 3agad. BeruncieHus He
coziepkaT TpyObIX OMMOOK, (PU3MYECKHWE BEITUYHMHBI MPEJCTABICHBI B CHUCTEME
enuHull «CW». CrTyneHT BiajeeT ONPENENICHHbBIMM HaBbIKAMH M IpUEMaMu
paboThl, IEMOHCTPUPYET OTAEIbHBIE YMEHHUS M HABBIKU 110 JUCLUILUIMHE C YyUYETOM
HEOOXOMMBIX KOMITETEHITUH.

Jlonyckatorcs He 6os1ee 2-X OMMOOK MpU PELICHUH 3aauu, MO0 MPU YCTHOM
OTBETE.

Menee 1 Oanna - ecnu Ipy YCTHOM OTBETE CTYJICHT MOKa3bIBACT HETTTyOOKHE
3HAHUS OCHOBHBIX (U3WYECKUX TMOHITHM W MX B3aUMOCBSI3E€H, CYIIHOCTH
buznyecKkux SBICHWN, JUOO OTCYTCTBHE TAaKUX 3HAHWNA, HET TOHWMAaHUS
npo(heCcCHOHANBHON 3HAYMMOCTH M3y4aeMbIX BONpPOCcOB. CTYyAEHT AEMOHCTPUPYET
TUIOXO0E 3HAHWE WJIM HE3HAHHE METOOB PelIeHHs 3aa4, He MOXKET PEIIUTh 3aaqy
nake B 3HaKoMoW cutyanuu. [Ipu pemieHun 3ajadd HE CIENaH WIM CAENaH C
OLIMOKaMU MEPEeBOJl €AMHULL U3MEpeHHsl Benu4MH B cuctemy «CU». Beruncnenus

cojieprKat rpyOblie omMuOKY; HET aHAJIN3a PE3yibTaTa.

TecTnl 11s1 py0eKHOr0 KOHTPOJISA/3a4eTa 10 AUCHUILINHE «DU3NKA»

Tect Nel, Moayim 1-2. ®UZNYECKHUE OCHOBBbI MEXAHHUKMN.
MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI.

1. Vkaoswcume popmynuposxy emopozo saxona Heromona:

1). Besxoe Bo3nelicTBUE Ha TENO COOOIIAET TENy YCKOPEHHE WM BBI3bIBACT
nedopmariuio.

2). I3MeHeHue uMIyJibca Tejaa paBHO UMITYJIbCY JEHCTBYIOLIEH CUIIBL.
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3). KonuuecTBo ABMXKEHUS Tela pABHO UMITYJIbCY ACHCTBYIOIIEH CUIIBI.

4). Bcskoe Teno COXpaHSET COCTOSHUE TIOKOS WM PaBHOMEPHOIO
MPSAMOJIMHEWHOTO ABUXKEHUS, €CJIM HA HETO HE JICCTBYIOT CHJIBL.

2. Kakue cucmembl omcuema Ha3vbl8at0MCcs UHEPYUATbHBIMU?

1). KoTopble I1BMKYTCS paBHOMEPHO U IIPSIMOJIMHEWHO.

2). B KOTOpBIX Ha TENIO HE ACUCTBYIOT HUKAKUE CUJIBI.

3). B KOTOpBIX TENO IBMXKETCSI PABHOMEPHO U MPSIMOJIUHEHHO MJIU MTOKOUTCH,
€CJIM HAa HETO HE JICMCTBYIOT JPYTHUE TENA.

4). B KOTOpBIX ACHCTBYIOT TOJBKO KOHCEPBATUBHBIC CUIIBI.

3. Umo nazvieaemcs umnynrocom mena?

1). OTo nmpousBeeHNE MACChI TeJla Ha €r0 YCKOPEHHUE.

2). DTO IpoU3BECHUE MACChI TeJla Ha PaJInyC BPAILICHHUS.

3). OTo npousBeeHNE MACChI TeJla Ha €T0 CKOPOCTh.

4). 910 mpoU3BEICHUE CUIIBI, JEHCTBYIONICH Ha TEJO0, HAa MEpPEMEIICHUE TeNa.

4. B kakom ciyuae MOIA*CHO npumeHsams 3akonsvl Hotomona?

1). ns MmakpoTen U JIBMXKEHUN CO CKOPOCTSIMH, CPABHUMBIMHU CO CKOPOCTBIO

CBETA.
2). Inst MUKpOYACTHI] ¥ IBUKEHUN CO CKOpocTsiMu L << C.

3). Ans MuUKpodacTHI] M JBUKEHUH CO CKOPOCTSIMH, CPAaBHUMBIMH CO

CKOPOCTBIO CBETA.
4). Jlns MakpoTen U ABUKEHUN CO CKOPOCTSIMH U << C.

5. Kakaa u3 npugedeHHblX Qopmyn, AGNAEMCA  MAMEMAMUYECKUM

8blpadICeHUeM 3AKOHA BC€MUpH020 mscomeHus?

1). p =100 2). F =gl
r r
3). F=gIhim:. 4). F=gHul:
r
r

6. Pa60my NOCMOSIHHOU CUJIbL MONCHO BbIYUCIUMb KAK

1)... npou3BeieHUE CUITBI HA TIEPEMELIEHUE.
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2)... TpOoU3BEIEHUE CHUJIbl HAa TEPEMEIEHHEe M Ha CUHYC YIJIa MEXIy
HaIpaBJICHUSIMU CUJIbl U TIEPEMEIICHHUS

3)... TpOW3BENECHUE CHIJIBI HAa TEpPEeMEIICHHE M Ha KOCHHYC YIjia MEeXIy
HaIpaBJICHUSIMU CUJIbl U TIEPEMEIICHHUS.

4)... IpoU3BEAEHUE CUIIBI HA CKOPOCTh U HA KOCUHYC YIJIa MEXIY HUMH.

7. KoncepsamugHulmu HA3618A10MCSL CUTBL,

1)... KOTOpBIE IEHCTBYIOT B U30JMPOBAHHOM CHCTEME.

2)... KOTOPBIE 3aBUCST OT CIOCO0a MEPEMEILICHUS U3 OJTHOM MOJIOKEHUS Tea B
JIpyToe.

3)... KOTOpbIE 3aBUCAT TOJIBKO OT HaYAJIbHOTO U KOHEYHOTO MOJIOXKEHUM Tena
U HE 3aBUCST OT crioco0a mepexo/ia U3 OJJHOTO MOJIOKESHHS B IPyTOE.

4)... paboTa KOTOpPbHIX 3aBUCUT TOJBKO OT HAYaJIbHOTO M KOHEYHOTO
MIOJIO’KEHUH Tella M HE 3aBUCHT OT IyTH TaKOT0O MEepexo/ia.

8. Vkaoiwcume, o0na kakux 6u008 3Hepeuu Cnpageoausvl  Caedyruue
BHIPAIICEHUSL

a) E = kx*/2, 6).E=I0?/2, B) E=mv?*/2,T) E=mgh

1). a) KHHETUYECKasl SHEPTUS BPaIaTEIHLHOTO JIBHXKCHHUS,

0) moTeHIMaNbHAas SHEPTUs YIIPYTrol AedopMalny;

B) KWHETHYECKAasi SHEPTHUs TOCTYNATEILHOTO IBI)KEHUS;

I') OTEHLMAJIbHAs SHEPTUS B OTHOPOJAHOM TOJIE CUJIBI TSKECTH.

2). a) MOTEeHUMaIbHasl SHEPTUs yIpyrou aedopmaiuu;

0) KUHETHYeCKasi PHEPTHUS BpalIaTEIbHOTO JIBHKCHHUSI,

B) KMHETHYECKAs DHEPTHUS TOCTYIATEILHOTO ABUKCHHUS;

T') OTCHIIMAIbHASI SHEPTHUS B OJTHOPOIHOM TIOJIE CHIIBI TSXKECTH.

3). a) MOTEHIMAaIbHAS PHEPTUS YIPyToi nedopmaliuy;

0) moTeHIIMaTbHAS SHEPTHUS BPAIATEIHHOTO ABMKCHUS;

B) KWHETUYECKAasi SHEPTUs MOCTYNATEIbHOTO JBMKCHUS;

I') IOTEHLIUAJIbHAs SHEPTUS B OTHOPOAHOM TOJIE CHIIBI TSKECTH.

4) a) KUHETUYECKasl SHeprus ynpyrou aedopmanuu;

0) moTeHMaNbHAas SHEPTUs BPAIATEIbHOTO JBUKEHUS;
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B) KHHETHYECKAs SHEPIUsl NOCTYNATEIbHOrO IBUKEHUS;

I') IOTEHLUATIbHASI SHEPTUS B OJTHOPOJAHOM IOJIE CUJIbI TSKECTH.

9. Vkaoicume npasunvnyio popmynuposKy 3aKkoHa coXpanHeHus MexaHuyeckou
SHepeUuu:

1). MexaHnuueckass »HEpPrus H30JMPOBAHHOM CHCTEMBI IIpU JEHCTBUU
KOHCEPBATUBHBIX CUJI HE U3MEHSAETCS.

2). DHepruss He HcyYe3aeT M HE BO3HUKAET W3 HUYEro, OHa TOJIBKO
IIPEBPAIACTCS U3 OJHOTO BUJA B IPYTOM.

3). Ilonnast MexaHWuYecKas SHEPTUSl U30JUPOBAHHON CHUCTEMBI, HA KOTOPYIO
JEHUCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIbI, OCTAECTCS IIOCTOSIHHOM.

4). Ilonnas mexaHW4yecKass HEpPrUsl MPOU3BOJBHOM CHUCTEMBI, B KOTOPOH
JEHUCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIBI, OCTAETCS IIOCTOSIHHOM.

10. Ymo mHasvieaemcsi MOMEHMOM UHepyuu meia OMHOCUMENbHO OCU
epawjenus?

1). MOMEHT MHEpUUHU TeJla YUCIEHHO PABEH MPOM3BEICHUIO MACChl Tela Ha
KBaJpaT €ro pacCTOSHHUS 10 OCH BPALICHHUS.

2). MoMeHT HMHepUMH Tejla — 3TO BEJIWYMHA, YUCIECHHO paBHas CymMMe
MIPOU3BEAECHUN MAacC BCEX MAaTEPUAJIbHBIX TOUEK TEJIa HA KBAJAPaThl UX PACCTOSIHUN
JI0 OCH BpAIlICHUSI.

3). MoMeHT MHepuuM Tella — 3TO BEJIWYMHA, YUCIEHHO paBHasg CymMMe
IIPOU3BEACHUIN MACC BCEX TOUYEK TEJNA HA UX PACCTOSHUS OT OCH BPAILICHMUS.

4). MOMEHT UHEpIMH TeJla — 3TO MEepa UHEPTHOCTHU Tela.

11. Vkaoswcume npasunvnyio gpopmynupoexy meopemol Lllmetinepa.

1). MoMEHT MHEpPIMU TeJla OTHOCUTEIHHO MPOU3BOJBHOW OCH PaBEH CyMMeE
MOMEHTA MHEPLHM TeJa OTHOCHUTENIBHO OCH, NMPOXOIAIIEH Yepe3 LUEHTP UHEPLUHU
TeJa, NEPIEHANKYJIPHO JAHHOM OCH, M IPOM3BENCHUS MACChl TEJla Ha KBaApar
pacCTOSAHUS MEKIY OCSIMU.

2). MOMEHT MHEPLMH Tena OTHOCHUTEIBHO IMPOU3BOJIBHONW OCH PAaBEH CyMMeE

MOMCHTA MHCPIHHUHU OTHOCHUTCIIBHO OCH, HpOXOI[}IH.ICﬁ 4Cpe3 LNCHTP MHECPIHHU TCJa
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[apajulelIbHO JTaHHOW OCH, U INPOU3BEICHUS MAcChl TeJIa HA PACCTOSTHUE MEXKIY
OCSIMU.

3). MOMEHT MHEPIMH TeJIa OTHOCHTEIBHO MMPOU3BOIBHOM OCH paBEH MOMEHTY
WHEPLUN Tejla OTHOCUTEIBHO LIEHTPAIBHONU OCH U IIPOU3BEIACHUs MAacChl Tella Ha
KBaJpaT PACCTOSIHUS MEXKIY OCSIMH.

4). MOMEHT MHEPLUH TeJla OTHOCUTEIBHO TPOU3BOJIBHOM OCH PABEH MOMEHTY
UHEpPLHUH TeJla OTHOCHUTEIIBHO OCH, MPOXOMAIICH 4Yepe3 LEHTp HMHEPLUH Teja
NapajulebHO JAHHOU OCH, U IPOU3BEICHUs MACChl TeJla HA KBAaApaT PaCCTOSHUS
MEXKY OCSIMU.

12.  Vkaoswcume npasunvnyio 3anucb OCHOBHO20  3aKOHA  OUHAMUKU

epauiamenlbHoco 08UdICEHUS.

.1= w92, 2). M=FL.
dt

3). M=Iw. 4).M= 19
dt

13. Ymo nazvieaemcs momenmom umnyivca meaa?

1). D10 BenuuMHa, paBHas MPOU3BEIECHUIO MACCHI T€Ia HA €r0 CKOPOCTh.

2). DTO BeIWYMHA, YUCJEHHO paBHAas MPOU3BEACHUIO HUMIYJbca Tejla Ha
KBaJpaT paJinyca BpaIllCHHUS.

3). DTo BenMUYMHA, YUCICHHO PaBHAs MPOU3BEJACHUIO MACChl Tejla Ha YTIIOBYIO
CKOPOCTb.

4). D10 BenM4YMHA, paBHAsl BEKTOPHOMY MPOW3BEICHUIO MMIIYJIbCAa Tejla Ha
pagnyc-BeKTOp.

14. Kakoe evipadsicenue Hazvlgarom @Gazou 2apMOHUYECKUX KoebaHul,
3a0anHblx ypasueHuem 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 npunumarom ckopocmev U YCKOpeHue, Ko20a ee

CMeweHue MaKkCumaibHoO U NOJIONCUMENbHO ?
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1). CkopocTh MaKCUMaJIbHA U TIOJIOKUTENBHA, yCKOpeHue paBHoO 0.

2). CxopocTh MakcHMallbHa U OTpUIIaTeNIbHA, yCKOpeHue paBHoO 0.

3). CxopocTth paBHa 0, yCKOpEHHE MAKCUMAIbHO U MOJIOKUTEIBHO.

4). Cxopoctb paBHa (), yCKOpeHHE MAaKCUMAJILHO ¥ OTPUIIATENBHO.

16. Kakxue 3nauenus umeiom cmeujeHue U CKOpOCMb MOYKU HNpU

2aAPMOHUYECKUX KONeOAHUsX, 3a0aHHblX ypaeHneHuem X=ASinwot 6 MoMeHm

eépemenu t=0?

1). Cmenienue paBHO A, CKOpOCTh paBHa 0.

2). Cmemenue paBHo 0, CKOPOCTb paBHa - Awo.
3). Cmetienue paBHoO A, CKOPOCTh paBHa Awo.
4). Cmemenue pasHo 0, CKOpPOCTb paBHA Ay,

17. Kaxue napamempul, exoodswue 8 YpasHeHue 3amyxXaroujux KoieOauuil
x=Age" Cos(a)t + q)o)u3MeHﬂmc;l, eciu yMeHvuums Ko3gpuyuenm zamyxanus?

1). Ao. 2). Ao u w.

3). S. 4). wu p.

18. Cmewenue mamepuanvHou moyku npu YCMaHOBUBUIUXCS BbIHYIHCOCHHBIX
konebanusx paeno x=A sin(wt+@). Kakue napamempoi, 6xooswue 6 ypasHenue,
UBMEHSAMCS NPU USMEHEHUU YACTOMbL 8bIHYHCOaroujell CUibl?

1). Auo. 2).0 1 O. 3).A ou . 4).Au o.

19. Kakue cunvl Hazviearomest keasuynpyeumu?

1). Custbl ynpyroctu.

2). Cutbl m0060¥ IPUPOIBI, TOAUUHSIONIHECS 2 3aKoHY HbI0TOHA.

3). Bce cumbl, Kpome yrpyrux.

4). Cunel 110001 MpUPOABI, OTIUHSIONINECS 3aKOHY ['yKa.

20. Om yezo 3asucum nepuod Hesamyxarowux KOJIeOAHULL MAMEeMAMUYeCcKo20

Masimuuxa?
1). OT ero macchl U IJIMHBI MasITHUKA.
2). OT cWIIBI TSKECTH.

3). Ot yckopeHusi CBOOOTHOTO MMaICHUS.
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4). Ot 1MHBI MATHUKA U YCKOPEHUSI CBOOOTHOTO MaJCHHUS.

21. UYmo nazvieaemcs guzuieckum MasmHuKom?

1). TBepmoe Teno, cmocoOHOE coBepIaTh KoJeOaHWsI BOKPYT LIEHTpPa
TSKECTH.

2). JIroboe TBepa0€ TEI0, COBEPIIAOIICEe TAPMOHUUECKHIE KOJICOAHUS BOKPYT
HETOABMYKHOU OCH BPAIIICHHUS.

3). JlroGoe TBepmoe Teno, CHOCOOHOE coBepIIaTh KOJIeOaHUs BOKPYT
HEMOIBMYKHOU OCH, HE TPOXOJISIIEH YEPE3 €T0 LIEHTP UHEPLIHH.

4). JIro6oe TBepaO€ Te0, MOIBEIICHHOE HA HUTH.

22. Ymo nazvieaemcs npusedeHHOU ONUHOU u3uiecKko2o Masmuuka?

1). PaccTrostHue OT TOUKH TO/IBECA JI0 IICHTPA MHEPITUU MasTHUKA.

2). Paccrosinue OT IeHTpa UHEPIIMH JI0 IICHTpa KauaHUs MasiTHUKA.

3). JnuHa Takoro maTeMaTUYeCKOTO MasTHHKA, aMIUIMTyJa KoJieOaHU
KOTOPOTO paBHA aMIUIUTY/E JAHHOTO (PU3NYECKOTO MASTHHKA.

4). JInuHa Takoro MaTeMaTUYECKOTO MasgTHHUKA, IEPHO] KOJICOaHUI KOTOPOTO
paBeH MEePUOTy TaHHOTO (PH3NIECKOTO MAaITHHKA.

23.Yemy pasen nepuoo konrebanuil puzuieckoeo Masmuuxa?

! J
1). T=2n_ |—. 2). T=2n_ |—
gm mg/
J !
3. T=2n,—. 4).T=2n_|—.
m/ g

24.9mo nazvlieaemcs OIUHOU 60HbL?

1). PaccrostHue, KOTOpO€ BOJIHA MPOXOAHWT 3a BpEMs, PaBHOE TMEPUOIY
KoeOaHuii.

2). Paccrosinue, poiiicHHOE BOJTHOM 3a €TMHUILY BPEMEHHU.

3). Paccrosinue Mexay AByMsl IyYHOCTSIMHU.

4). PaccrosHue MEXIy TOYKaMH, KOJCOMIOMUMHUCS C OJUHAKOBBIMU
aAMIUTUTYIaMHU.

25. Umo makoe 80110645 N08epPXHOCHb?
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1). COBOKYITHOCTb TOUYEK, KOJICOIIOIMXCS B OJJMHAKOBBIX (pa3ax.

2). COBOKYITHOCTb TOUYEK, KOJICOIIOMINXCS ¢ OAMHAKOBOM 4aCTOTOM.

3). CoBOKYITHOCTB TOUYEK, KOJCOIFOIINXCS C TTOCTOSTHHON Pa3HOCTHIO (has.
4). COBOKYMHOCTb TOUYEK, KOJIEOIIONIUXCS C OJMHAKOBON aMIUTUTYIOM.
26. Kaxue 80.1Hbl HA3b18AIOMCS KO2EPEHMHBIMU?

1). Unymiue B 0JHOM HaAMpaBJICHUH U UMEIOIINE OJJMHAKOBYIO YACTOTY.
2). Umeromirie 0qMHAKOBYIO YaCTOTY M aMIUIUTY/LY.

3). meromue oAMHAKOBYIO 9acTOTY | (a3y.

4). Umeroniyie 0JUHAKOBYIO YAaCTOTY U MIOCTOSIHHYIO Pa3HOCTh (ha3.

27. Kak 3anucvieaemcs ypasrenue cmosueti 601Hb1?

1).y = 2a cos 2ntv cos ot.

2).y = 2a cos 2nx/\ cos ot.

3).y = 2a cos 2nx/v cos ot.

4).y = 2a C0S 21AX cos ot.

28.Yemy pasna ckxopocmbw 38yKa 8 6030yxe?

1).330 M/c; 2).150 m/c; 3).1500 m/c; 4).3300 m/c.
29. Kaxkou ouanazon coomeemcmeayem 4acmomam 36yK08blX KoaeOanuil?
1). Ot 16 no 200001 1y 2). Ot 20 go 20001 .

3). Ot 20 no 200I'w. 4). Ot 2000 o 200001 w.

Tectr Ne2. Moayas 3. MOJIEKYJIAPHASA ®U3UKA WU
TEPMOANHAMMKA

1. Hoeanvuvim Hazvleaemcsi 2as, y0081eMEOPAIOWUL CIE0VIOUWUM YCILOBUIM

1). HaxoauTcs ipy HU3KOM TEMIIEpAType U BHICOKOM JIaBJICHUU.

2). B3auMopeiicTBuEM MOJIEKYJT TAKOTO ra3a MOKHO MPEHEOpEYb.

3). Monekysbl MOXHO CUMTaTh MaTepUaJIbHBIMU TOUYKAMH, CTOJKHOBEHHS
MOJIEKYJI SIBJISIIOTCS AOCOJIOTHO YNPYTMMH, B3aUMOJEWCTBUEM MOJIEKYJ HENb3s

npeHeopeyb.
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4). Monexkynbl MOXXKHO CUHUTATh MaTepPHAIbHBIMH TOYKaMH, B3aMMOJICHCTBHE
MOJIEKYJT TPaKTHYECKH OTCYTCTBYET, CTOJIKHOBEHHS MOJICKYJ HOCST YNPYyruit
XapakTep.

2. Kax cghopmynuposamsv ocnosroe ypasueHue MOAEKYIAPHO-KUHEMULECKOU
meopuu U0eaibHo20 2aza?’

1). JlaBnenue uaeanpHOro raza paBHO 2/3 cpenHel KWHETHYECKOW SHEPTUu
€ro YacTHII.

2). JlaBiieHue uaeaIbHOTO ra3a paBHO 2/3 cpeaHell KUHETHYECKOW IHEPTUU
€ro MOJIEKYJI, 3aKJIFOUCHHBIX B €AUHUIIE O0bEeMa.

3). [laBieHue uaeanbHOTO ra3a paBHO 3/2 cpenHed KWHETHYECKON SHEpTruu
€r0 MOJICKYJ

4). IlpousBeneHue NaBJICHUS OJHOTO MOJISI MJICALHOTO Ta3a Ha ero o0beM
paBHO TMPOU3BEACHUIO a0OCONIOTHON TeMIepaTypsl ra3a Ha YHHUBEPCAIbHYIO
ra30BYIO MMOCTOSIHHYIO.

3. Kax evluuciums cpeoHion K8aOpamuuHyo cKOpoCmb MOJEKYI UOeanlbHO20

easza?

Dov= (KT gy vs BT gy T gy o BT
m m i m

4. Kak nazviearomcs 2azosvie npoyeccovl, npomexkanowue a)npu noCmosHHOM
oaeneHuu, 6) npu NOCMOSIHHOU memnepamype, 8) npu NOCMOSHHOM 06beMe?

1). a) — uzoTepmuveckuii, 6) — U300apUIECKUl,  B) — U30XOPUUECKHIA.

2). a) — uzob0apuueckuii, 0)— aguabaTHUECKUH, B)— H30XOPHUCCKUM.

3). a) — m300apudeckuii, 0)— U30TEPMHUUCCKUN, B)— H30XOPHUUYCSCKHI.

4). a) — U30XOpUUYECKUM, 0)— M30TEPMHUUECKUHN, B)— U300aAPUUECKUI.

5. Kaxoe npasunvHulii 6U0 ypasHeHus aouabamuueckozo npoyecca?

1). TV7 =const. 2). TV? ~L=const.

3). PV ~1=const. 4. Tv? +1 =const.

6. Kak gpopmynupyemcs nepgoe Hayanio mepmooOuHamuKu?
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1). KonnyecTBO TEMIO0THI, COOOIIEHHOE CUCTEME, PACXOAYETCS Ha U3MEHEHHE
BHYTPEHHEH DSHEPruud CHUCTEMbl M Ha COBEpUICHUE CHUCTEMOM paboThl Haj
BHEIIIHUMU TEJIAMH.

2). KonnyecTBO TEIUIOTHI, MOJTYYEHHOE CHUCTEMOM, UIET HAa YBEIUYEHUE €€
BHYTPEHHEH PHEPTruu U pabdOTy MPOTHUB BHEIIHETO NABJICHUS MPU PACHTUPECHUH H
CKaTUU CUCTEMBL.

3). [Ipu Bcex ¢pu3nueckux mporeccax dHEPrusi He BOSHUKAET U HE UCYE3aeT, a
JIUIIB TIPEBPAIAETCS B PABHBIX KOJIMYECTBAX U3 OJHOTO BHIA B APYTOM.

4). CucteMa MOKET COBEPIIUTH PabOTy, KOTJIa K CUCTEME MOJIBOJUTCS WU OT
HEE OTBOJUTCSA HEKOTOPOE KOJINYECTBO TEILIOTHI.

7. Ymo nasvieaemcst yoenbHou menjioemKocmylio gewecmsea?

1). OT0 BenuuMHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JIJIsl HArpeBaHUsI €IMHUIBI 00bEeMa BEIIECTBA HA OJIUH KEJIbBUH.

2). DTO BenWYWHA, YUCICHHO PaBHAsl KOJMUYECTBY TEILJIOThI, HEOOXOIUMOMY
JUTSl HAarpeBaHUs BEIIeCTBa HA OJMH KEJIbBHUH.

3). OTO BenMYMHA, YUCIEHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUTsl HAarpEBaHUS €TMHUIIBI MACChI BEIIECTBA HA OJMH KEJIbBUH.

4). DTO BeJIWYMHA, YUCJICHHO pPaBHAs KOJMYECTBY TEILJIOThI, HEOOXOIUMOMY
JUTSl HAarpeBaHus OAHOTO MOJISl BELIECTBA HA OJIUH KEJIbBUH.

8. Ha wumo pacxodoyemca coobwaemas cucmeme menjioma npu
uzomepmuieckom npoyecce?

1). Ha u3MeHeHue BHyTpEHHEH SHEPTUU CUCTEMBL.

2). Ha coBepirerne cucteMoi padoThl HaJl BHEIITHUMU TEJIaMH.

3). Ha wu3smeHeHue BHYTPEHHEM OHEPrUU CHUCTEMBI M COBEPIICHHE
MEXaHHYECKON pabOThI.

4). Ha HarpeBaHue CUCTEMBI.

9. Om uezo 3a6ucum eenuduHa MOAAPHOU MENTOEMKOCMU 2A3087

1). OT BHEIIHUX YCIIOBHIA.

2). Ot cioco0a HarpeBaHus U OT IPUPOJIBI raza.

3). Ot TemnepaTyphl rasa.
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4). Ot Buga rasza u ero oobema.

10. Kax cesazanbl monapHvie menioemKocmu npu nOCMOSAHHOM Oa6leHUuu U
npu NOCMOSIHHOM 00veme?

1). C,+R =C,,. 2).C,=C+R 3).C,+Cy=R 4). C,/C\=R.

11. Ymo nazvieaemcs yoenvHou meniomou napooopazoeanus?

1). KonudecTBO TEmiaoThl, HEOOXOIUMOE JIJIsl TIPEBPAIICHUSI KUIKOCTH B TIap
IpY HEU3MEHHOM TeMIeparype.

2). KonudecTBO TEIIOTHI, HEOOXOAMMOE Il MEPEBOJA EIUHULBI MAacChl
YKUJKOCTHU B TIap NMPU HEU3MEHHBIX TEMIIEPATYpE U JIABJICHUU.

3). KonuvectBo TemioThl, HEOOXOAUMOE JJIsl TIPEBPAILICHUS JTaHHONW MAacCChI
YKUIKOCTH B TIap MPU HEU3MEHHBIX TEMIIEPATYPE U JIaBJICHUU.

4). KonnyecTBO TEMIOThI, HEOOXOAUMOE ISl TIPEBPAILCHUS €TUHUIIBI MACCHI
YKUIKOCTH B TIap MPH JAaHHOU TEMITepaType.

12. Jlatime onpedenenue abcoromuoul 61a*CHOCIU 8030YXA.

1). AGcostoTHas! BIAXKHOCTh — 3TO KOJMYECTBO MapOB BObI, 3aKIIOYEHHOE B
HEM.

2). AOcomoTHas BJI@XHOCTh — 3TO KOJUYECTBO BOJSHOTO Tapa,
comepkamierocs B 1M Bo3ayxa IIpy JaHHOM TeMIIEpaType.

3). AOcomoTHas BIXKHOCTh — 3TO MAaKCHMAaJIbHO BO3MOXHOE KOJIUYECTBO
BOJISTHBIX TIAPOB, 3aKJIIOYEHHOE B BO3/yXeE.

4). AOconroTHasl BJIQXXHOCTb — ATO KOJUYECTBO BOJSHOTO Mapa, KOTOPOE
MOXKET YAEp>KUBATh BO3AYX.

13. Vkaowcume npasunvuyro opmyny O onpedeneHus OMHOCUMENbHOLL

GJIAJNICHOCMU.
0.f =" 100% ). f = —T 100%,
max max
PmaX
3).f = Fmax 10004 Hnt=—"t
P 2P

14. Kakoti nap nazvieaemcs HACblUeHHbIM?

123



1). I1ap, KOTOPBIIA TpeBpaIIaeTCs B )KUIKOCTb.
2). Ilap, KOTOpBIA HAXOOUTCA B JTUHAMUYECKOM pPABHOBECHMU CO CBOEH
AKUIKOCTBIO.

3). MakcumalibHOE KOJIMYECTBO Tapa, COAEPKaIErocs B BO3AYXE.

4). Ilap, KOTOpBIN BOZHUKAET NMPU KUTICHUU KUJIKOCTH.

15. Kakas memnepamypa Hazvleaemcs Kpumu4eckou?

1). Temnepatypa, mpu KOTOPOH MPOUCXOJIUT MIPEBPAILICHHUE KUIKOCTHU B ap.

2). Temneparypa, npu KOTOPOW M BBIIIE KOTOPOHl HEBO3MOYKHO IEPEBECTH
BELIECTBO U3 Napo0OPa3HOro COCTOSHUS B AKHUAKOE.

3). Temneparypa, npu KOTOPOM M HHUXKE KOTOPOW HEBO3MOXKHO IEPEBECTU
BEILECTBO U3 MApOOOPA3HOr0 COCTOSHUS B KHUIKOE.

4). Temmnepatypa, npu KOTOPOM IUIOTHOCTb >KUJKOCTH IPEBOCXOIUT
IJIOTHOCTH €€ HACBIILEHHOTO Napa.

16. Kak nanpaeénena cuna no8epxHoCmuo20 HamaxceHus?

1). ITo kacaTenbHOM K MOBEPXHOCTU KUJKOCTH.

2). [lepneHANKYJISPHO TOBEPXHOCTH, BHYTPb KUIAKOCTH.

3). [Tox mpon3BOJBHBIM YIJIOM K TOBEPXHOCTH KUIKOCTH.

4). Ilo xacaTtenpbHON K MOBEPXHOCTH XKUIAKOCTH, NEPHEHAUKYIIAPHO JTHOOOMY
AJIIEMEHTY KOHTYpa, B3ITOMY Ha IMTOBEPXHOCTH.

17. Ymo nazvieaemcs ko3¢ puyueHmom no8epxHoCmuo2c0 HAmaNCeHus?

1). KoapduuneHT moBEpXHOCTHOTO HATSHKEHHUS YHUCIEHHO paBeH padore,
HEOOXOMMOM I yBEIMUYEHUS TUIOIIAIU TOBEPXHOCTH KUIKOCTH.

2). KoapduimeHtr mnoBEpXHOCTHOTO HATSKEHUS UHCICHHO pPaBEH CHIIe
MOBEPXHOCTHOTO HATSKEHUs, JECHCTBYIOUIEH HA €IUMHUILY TUIOUIAAN MOBEPXHOCTH
AKHUIKOCTH.

3). KoadunreHT moBEpXHOCTHOTO HATSKEHUS YHCIEHHO paBeH padoTe,
HEOOXOAMMOW Il  yBEJIMYEHMs] TUIOHIAJAM TOBEPXHOCTH SKUJIKOCTU IMPHU

MMOCTOSIHHOM TEMIIEpAType Ha €IUHUILY.
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4). KoadduimeHT mOBEpXHOCTHOTO HATSHKEHHSI YUCIIEHHO paBeH CBOOOHOMN
DHEPruM, HEOOXOAMMOMN ISl YBEIWYCHUs TUIOMIAJN TTOBEPXHOCTH >KHJIKOCTH Ha
eIMHUIY IPY U3MEHEHUH Temmepatypsl Ha 1°C.

18. B kaxux eounuyax usmepsemcs KodIQpDuyuenm no8epxHOCMHO20
HamsaxiceHus?

1). Tx/Mm. 2). H/M?, 3). JIx/Mm2, 4). H-m.

19. Kax 3asucum xos3ppguyuenm nOBEPXHOCMHO20 HAMANCEHUS OM
memnepamypuol?

1). C yBenuueHnem TeMrneparypbl OH pacTerT.

2). Ot TemmniepaTyphl HE 3aBUCHT.

3). C yBenmnueHneM TeMITepaTypbl YMEHBIIIACTCS U CTAHOBUTCS PAaBHBIM HYITIO
IPU KPUTHUECKOM TeMIiepaType.

4). C yBenmmueHUEM TeMIIEpaTyphl PacTET, 3aTEM YMEHBIIIACTCS 10 HYJIS.

20. Kax svbiyuciums 006agouHoe 0asieHue 8 HCUOKOCHU 0OKOI0 NOBEPXHOCHIU

nr0bot hopmol?

NP = o L+ 1y np =2,
Ri R, R
3).P @ 4). P=a(R+ R,
. = —, . =a
2R 1 2

21. B uem cocmoum omauyue UOHHOU KPUCMALIUYECKOU peuemKy Om
mMemaniuieckou?

1). B y31ax moHHOU pemIeTKU HaXOJATCS MOHBI, B y3/1aX METAUIMYECKOH —
aTOMBI METaja.

2). B y3max MOHHOW peIICTKH HAXOAATCS IOJOXKUTCIIBHBIC HOHBI, B y3J1ax
METAJUIMYECKON — OTPULIATEIbHBIC NOHBI.

3). B y31ax MOHHOW pEUIETKH YEPEAYIOTCS MOHBI Pa3HbIX 3HAKOB, B y3JaX
METAIUIAYECKON — ITOJIOKUTEIBbHBIE MOHBI METAILIA.

4). B y31max MOHHOM PEUIETKH 4YepeIylOTCS MOHBI Pa3HbIX 3HAKOB, B y3Jlax

METAJJIMYECKOM — aTOMBI METaJlIa.
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22. Kakoti mun xpucmannuueckou pewemku y a) epaguma, 6) nosapeHHol
coau?

1). a) atroMHas1, 6) MOJICKYJISIpHAS.

2). a) aToMHasl, 0) HOHHAas.

3). a) MmonekyIsipHasi, 0) HOHHASL.

4). a) nonHasi, 0) MOJIEKyJIsIpHasl.

23. UYmo xapaxmepHo 01 aHU30MPONHBIX me?

1). 3aBUCUMOCTH (PU3UUECKUX CBOWCTB OT HAIPABJICHHUS.

2). HezaBucuMocCTh (hM3UUECKUX CBOWMCTB OT HAIIPABJICHHUS.

3). 3aBUCUMOCTH (PU3UUECKUX CBOMCTB OT BPEMEHHU.

4). 3aBUCUMOCTD (PU3UUECKUX CBOMCTB OT MaTepuaa.

24. Yemy pasna menioemMKoCmb XUMUYECKU NPOCHbIX KPUCMALIUYECKUX mell
CO2NIACHO KAACCUYECKOU meopuu menioemKocmu?

1). 3R. 2). 5R. 3). 2R. 4). 3/2R.

25. Umo maszvieaemcs xko3@@uyuenmom IUHEHO20 PACUUPEHUS MBEePOO2O
mena?

1). BennuwnHa, 9uCICHHO paBHAs OTHOCHTEIBLHOMY YJTMHEHUIO Tejia MPH ero
HarpeBaHMM.

2). BenmnuuHa, YUCICHHO paBHAs YJIMHEHHUIO TENa MPU HarpeBaHWW Ha OJUH
rpajayc.

3). BenuuuHa, YHMCIEHHO paBHAas YAJUHEHUIO Tejla MpPU HW3MEHEHUH
temmeparypsl Ha AT.

4). BenuumHa, YHUCIEHHO paBHAs OTHOCHTEIBHOMY YIJIMHEHUIO Tela TNpHU

M3MEHEHHUH ero Temrieparypsl Ha 1K.

Tect Ne3. Moayas 4. DJIEKTPUUYECKHUE W MAI'HUTHBIE
ABJIEHUSA
1. Vkaowcume popmynuposky 3aKoHa coOXpaHeHus 31eKmpusecko2o 3apsod.

1). DnexTpuyeckuii 3aps]l He U3MEHSIETCS] C TEYEHUEM BPEMEHHU.
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2). CymmapHbId S3JEKTPUYECKUN 3apsii 3JIEKTPOU30JIUPOBAHHON CHUCTEMBI
OCTaETCsl MOCTOSTHHBIM.

3). CyMMapHBbIil 3J€KTpUYECKHNA 3aps]i CHUCTEMbI, B KOTOPOH JEHCTBYIOT
KOHCEPBATHUBHbBIC CUJIbI OCTACTCS TOCTOSTHHBIM.

4). CyMMapHbBIA TOJIOKUTEIBHBIA 3apsJl CUCTEMBbl PAaBEH CYMMapHOMY
OTPULIATEIBHOMY 3apsy.

2. Kaxoti 3aps0 nazvieaemcs moveuHvim?

1). 3apsi1, KOTOPBIM MOYKHO ITPeHEOPEYb.

2). 3apsHKEeHHOE TeJI0, MAaCCOM KOTOPOT0 MOYKHO IpeHeOpeyb.

3). 3apspKeHHOE Tello, pa3Mepbl KOTOPOTO OY€Hb Majlbl IO CPaBHEHUIO C
PAcCTOSIHUEM JIO HETO.

4). 3apsKeHHOE Tello, pa3MepaMH U Maccoil KOTOPOro MOKHO NpeHeOpedb B
TAHHBIX YCIOBUSX.

3. Cuna e3aumooeiicmeaust 08yX MoueHHbIX 3aps008 8 aKyyme HAXO00Umcs no

dopmyne (6 CH)?

‘%HCIZ‘ “]1”92‘ 4) F_‘%qu‘.

ol 4,
ro T Aneyr 4re,r’

1). F=—5—./2). F=

4. Yemy pasna pagnooelicmayiowas cul, 0eticmeyrouux Ha NOJI0HCUMENbHbI
3aps0 co CMOPOHbL 08YX OMPUYAMETbHBIX 3aPs008, PACHONONCEHHbIX HA OOHOL
NPAMOU C OAHHLIM NOJONCUMENILHBIM, HO NO PA3HblEe CHOPOHLL OM He20, eClu CO
CMOPOHbBI KAX*CO020 U3 HUX Oelcmeyem 0OUHAKOBAs N0 8eluyuHe CUuid, pagHas 4

MH?

1). 0. 2). 8 MH. 3). 4 mH. 4). 2 mH.

5. Mooicem nu naxooumces 8 pagHogecuu cucmema U3 mpex noA0HCUMENbHbIX
3aps008?

1). Moxer.

2). He moxer.
3). Moxer, eciu 3aps/ibl HaXOIATCS Ha OJTHOU MPSMOM.
4). Moxer, eciy 3apsiibl OAMHAKOBBI 110 BEJIMUUHE.

6. Hdl’lpﬂ?fCeHHOCWZb dlleKmpocmamudecKkozco noJisil YuCjieHHo pasHa.
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1)... cune, AEHUCTBYIOINICH Ha MOJIOKUTEIbHBIN 3apsij], TOMEIICHHBIN B TaHHYIO
TOYKY MOJISI.

2)... cujie B3aUMOJEHUCTBUS JBYX €AMHUYHBIX 3apsiIOB B JAHHOM TIOJIE.

3)... cusie, NEUCTBYOIEH Ha €IMHUYHBIN MMOJIOKUTEIBHBIN TOYSUHBIN 3apsi/l B
JTAaHHOU TOYKE ITOJIS.

4)... OTHOILLIECHUIO CWJbI, JEHCTBYIOLIEH Ha 3aps] B JAHHOW TOYKE MO, K
PACCTOSTHUIO JIO ATOM TOYKH.

7. HanpsoicenHocms nois mo4yedHo20 3apsoa 6 6aKyyme MONCHO HAUumu no

dopmyne:
Klg Klal
3). E:ﬂf'. 4. E = k|q2.
r NG

8. Kax Hatimu nomox 6eKmopa HANPANCEHHOCMU 3J1eKmMpOCMAmuyecKo2o
noJisl 8 8AKyyMe uepe3 no8epxHocms S?

1). N = EAScosa 2). N=EAS

3). N=|Eds. 4). N = | £ds.
N S

9. Vkaoicume  popmynuposxy meopemor  Ocmpoepaockozo-1 aycca  0ns
INEKMPUHECKO20 NOJISL 8 BAKYYME.

1). TToTok BekTOpa HANPSHKEHHOCTH dYepe3 IMPOU3BOJIBHYIO IMOBEPXHOCTH
paBeH ajnreOpanyeckoil cymme 3apsiioB BHYTPU 3TOM MOBEPXHOCTH, JEJIEHHON Ha
SJIEKTPUYECKYIO TOCTOSIHHYIO.

2). TloTok BekTOpa HANPSHKCHHOCTH 4Yepe3 IPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PaBEH alreOpandeckol CyMMe 3apsIoB, 3aKJIFOUEHHBIX BHYTPH 3TOMH
MOBEPXHOCTH, YMHOKEHHOW Ha JICKTPUICCKYIO TOCTOSTHHYIO.

3). TloTok BekTOpa HANpPSHKCHHOCTH 4Yepe3 IPOU3BOJBHYIO 3aMKHYTYIO
MOBEPXHOCTh PABCH alreOpanuecKoll CyMMe 3apsoB, COCPEIOTOUYCHHBIX Ha ITOMH

MOBEPXHOCTH, JICJICHHOM Ha 3JIEKTPUYECKYIO MOCTOSHHYIO.
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4). IloTok BeKTOpa HANPSHYKEHHOCTH YEpe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PAaBEH alreOpanveckoil cymme 3apsiioB, 3aKIIOYEHHBIX BHYTPU 3TON
MTOBEPXHOCTH, JICJICHHOMN Ha 3JIEKTPUIECKYIO TOCTOSIHHYIO.

10. Ilomenyuan mouxu nojist YUCIEHHO PAGEH.

1)... nOTeHIMANIBHOM SHEPIUU 3apsJia B TAHHOU TOUKE.

2)... paboTe MO MEPEeMEIICHUI0 EAMHUYHOTO TMOJIOKUTEIBHOTO 3apsijia U3
OJIHOM TOYKH TOJIS B IPYTYIO.

3)... paboTe MO MEPEeMENICHUIO E€IUHUYHOTO MOJIOKUTEILHOTO TOYEUYHOTO
3apsija U3 JaHHOM TOYKe MOoJist B 0ECKOHEUHOCTb.

4)... IpOU3BEJCHUIO MOTEHITUATBHOM SHEPTUH HA 3aps/I.

11. Kax Haxodumcsa paboma no nepemewjeHuro mo4eyHo2o 3apsaoa 6
9NeKMPOCMAMUYECKOM NOJe U3 OOHOU MOYKU NOJISL 8 OpY2Yio?

1). 4=qFd. 2). A=qo.

1 1
3) A=q(p —p,). 4) A:kchqz(r__r_)-

12. Yemy pasna paboma no nepemeweHuro mMoueyHo2o 3apsaod 8

dJleKkmpocmamuiecKkom noJie no S’CZMKHymOZZ mpaekmopuu?

1). 4=0. 2). A=gqEd.
3) A=qe. 4) A=q(p, — ).
13. Kak naiimu nomenyuan nojis moye4no2o 3apsoa?
kq kq,q
1). =" 2). p=—">.
r
ki q
3).¢)—r. 4).(/)—r.

14. Kax  cesa3anbl  mexcdy  coOOU  HANPSANCEHHOCMb U NOMEHYudl

dJleKmpocmamu4ecKkoco nonsa?

1).E:%. Z)E:u_
dr d
_ _GgE __4d
3). ¢ = e 4). E = o

15. Ymo nazvieaemcs cunoti moxka 6 npogooHuKe?
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1). BenuunHa, YMCIEHHO paBHas 3apsy, IPOXOJIAIIEMY Yepe3 MOMepeyHOoe
CEUYEHUE MTPOBOJHUKA.

2). BennunHa, YMCIEHHO paBHas 3apsay, MPOXOMSIIEMY Yepe3 MONEePEeYHOe
CEYEHUE MTPOBOJAHMUKA 32 ONPEIEIICHHBIA POMEKYTOK BPEMEHHU.

3). Benuunna, paBHasi 3apsiiy, TPOXOISIIEMY 4Yepe3 IMONEPEYHOE CEUCHHE
MPOBOJHUKA 32 €JUHUILY BPEMEHHU.

4). BenuuuHa, paBHas 3apsay, NPOXOSIIEMY 3a €IUHHUILY BPEMEHHU uepe3
CAUHUYHYIO IIOMIA/IKY, NEPHIEHAUKYIISPHYIO HAMPABICHUIO IBUKEHUS 3apsija.

16. Ymo nazvieaemcs snekmpoosudxcyujeis Cuiol UCMOYHUKA MOKA?

1). Bennuuna, 4uClIeHHO paBHas paboTe MepeMeIeHUs 3apsiia M0 3aMKHYTOM
LEIH.

2). BenuunHa, 4MCIEHHO paBHas pabOTe CTOPOHHHUX CHJI MO MEPEMEIICHUIO
MOJIOKUTEIBHOTO 3aps/ia M0 3aMKHYTOH 1EMH.

3). Bennuuna, unciieHHO paBHasi paboTe, eJICHHON Ha 3apsij.

4). BennunHa, YMCJIEHHO paBHas pabOTe CTOPOHHHUX CHJI TIO TEPEMEIICHUIO
€AUHUYHOTO TMOJIOKUTEIIBHOTO 3apsijia MKy TOJIFOCAMHU UCTOYHHKA.

17. Kak 3anucamso 3axon Oma 0151 HEOOHOPOOHO20 yHuacmKa yenu?
1). 1R = E,2). 1R = U, 3).IR=¢c+@ -, 4).IR=c¢

18. Kak navimu obuee conpomueieHue npu napaiieibHoOM COeOUHeHUU 08YX

NnPOBOOHUKOB?
1 1 1
). R =R +& e
3). R = il 4).R = AR
R, RE,

19. Vkaorcume ghopmyny, evipascarowgyio 3axon Jorcoyna-Jlenya:

2

1). 0 = 1UR2). 0 = %t 3). 0 = IRt 4). 0 = U°Rt

20. Om kakux eeauyun 3a8ucum COnpomusieHue nposooOHUKa?

1). OT cuJibl TOKA U HANPSHKCHUS.
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2). OT cuibl TOKa, HAPSKEHUS U TEMIIEPaTyphI.

3). OT cuiibl TOKa, TEMIEPATYPHI U Pa3MEPOB MPOBOAHHKA.

4). Or XHUMHYECKOTO COCTaBa, TeMIepaTypbl H (OpPMBI U pa3MepoB
MIPOBOJTHUKA.

21. Kaxoe esvipadcenue O0as NIOMHOCMU MOKA 6 Memaiiax oaem
9NEKMPOHHASL MEOPUsi NPOBOOUMOCTNU?

1). j=enu,, 2). j=ens

o .
3). j=3 4). j=equ,,

22. Ymo nazvieaemcs y0enbHOU MOWHOCHbIO MoKa?

1). DHeprus, BeIIESAIOMIAACS B 00BEME IPOBOHUKA 32 €IMHUILY BPEMEHHU.

2). DHeprus, NIpoOXoAIIas 3a €IUHUIY BPEMEHHU Yepe3 MOMEePEeYHOE CEUEHUE
MIPOBOJTHUKA.

3). DuHeprusi, mnpoxojsdmias 3a E€IUHUIy BPEMEHHM Yepe3 EIUHUYHYIO
TUIOIIAKY, IEPIICHIUKYIISIPHYIO HAMPABICHUIO IBIXKCHUS 3apsI0B.

4). DHeprus, BBIICIAIONIASACS B €IMHHUIE 00beMa MPOBOJIHUKA 32 €AUHUILY
BpPEMCHU.

23. Byoem nu 6o3nuxams mMacHumuoe noie, eciu 3apsi0 HenooBUNCEH?

1). Byner.

2). He Oyner.

3). Byner, ecnu 3apsia TOUEUHBI.

4). byner, eciu 3aps]l MPOTSAKEHHBIN.

24. Kakxoe none Hasvieaemcs UXpeguim?

1). ITone, B koTOpoM paboTa 1o 3aMKHYTOMY KOHTYPY paBHA HYJIIO.

2). Ilone, B koTOpoM paboTa Mo 3aMKHYTOMY KOHTYPY OTJIMYHA OT HYJIS.

3). [lone, B koTOpoM paboTa 1o JH000My 3aMKHYTOMY KOHTYPY OJIHA U Ta K€
Y 3aBUCHUT OT HAIPSHKCHHOCTH TTOJISL.

4). Ilone, B koTopoM paboTa HE 3aBUCUT OT TPACKTOPHH JIBHKCHHS, 4 3aBUCUT
TOJIBKO OT HAYAJIbHOTO U KOHEYHOTO TOJI0KEHUSI TIEPEHOCUMOTO Tea.

25. Kaxog 6uo cunosulx 1uHUl MAeHUMHO20 NOAs?
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1). Onu Bceraa 3aMKHYTBIE.

2). OHu Bcera pa3oMKHYTHIE.

3). JIuauu MOryT OBITH JIFOOBIMHU.

4). MarauTHble JMHUM BCET/AA MapaJlIeNIbHbI IPYT IPYTY.

26. Ymo naszvieaemcs uHOyKyueu MazHumHo20 nojis?

1). BenuunHa, 4YKCIEHHO paBHAs OTHOLICHHI0 MAKCUMaJIbHOTO MOMEHTA
CWJIBI, ACMCTBYIOIIETO HA KOHTYP C TOKOM B JaHHOM MECTE MOJ, K MATHUTHOMY
MOMEHTY 3TOT0 KOHTYpa.

2). BenuuwHa, YUCIEHHO paBHAs OTHOUICHUIO MAaKCHMAIIbHOW CHIIBI,
JEHCTBYIOLIEH HAa KOHTYpP C TOKOM B JAHHOM MECTE I0JIsl, K MATHUTHOMY MOMEHTY
3TOr0 KOHTYpa.

3). BenuunHa, YHCIIEHHO paBHAs OTHOLIEHUIO MAaKCUMAaJbHOTO MOMEHTa
CWJIBbI, JIECTBYIOUIETO Ha KOHTYpP C TOKOM B JAaHHOM MECTE MOJIsl, K CHJIE TOKa B
KOHTYpE.

4). BenuuuHa, YMCIEHHO paBHasg OTHOLICHUIO MAaKCHMAJIbHON CHJIBI,
JNEWCTBYIOIIEN HA KOHTYP C TOKOM B IAHHOM MECTE ITOJISI, K CHJIE TOKA B KOHTYPE.

27. Kak natimu uMOyKyuio MAacHUmMHO20 NOJ 8 YEeHmpe KPY208020 MOKA 8

sakyyme?
| I

1).8=He 2).B-Ho

2R R

T 21
3)'B:?- 4).B=E.
28. Vkaorcume, no kaxou popmyne naxooumcs cuna Jlopenya.
l). F = gvB sin a. 2).F = gVvB cos a.
3). F = IvBsin a. 4). F = glB sin a.

29. Kaxoii 6yoem mpaekmopus OBUNCEHUS JJIeKMPUYECKO20 3apsadd 6
0OHOPOOHOM MASHUMHOM NoJle, eClu OH elemaem 6 nojie Noo YeloM, 3HAYeHUs.
komopozo ne pasuvl 0° u 90° K CUN08bIM AUHUAM?

1). [Ipsamas nuHUS.

2). OKpY>KHOCTb.
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3). BunroBast nuHus.

4). Cunycoua.

30. Kak 3anucvieaemcs 3akon Amnepa 6 ckansapuou gpopme?

l). F = IlBsin a. 2). F = IvBsin a

3). F = IgB sin a. 4). F = I1B cos a.

31. Kax e3aumodeticmgyiom medncoy coboll 08a napaiieibHblx Npo80OHUKA C
MOKOM, ecliu MOKU MeKym 8 0OHOM HaAnpasienuu?

1). [IputsiruBatorcs.

2). OTTaJIKUBAIOTCA.

3). He B3aumoielicTBYIOT BOOOIIIE.

4). Ilpu Manoii cuiie Toka B MPOBOJIHUKAX OHU MPUTITUBAIOTCSA, TPU OOIBIION
— OTTaJKUBAIOTCSI.

Tect Ned. Moayau 5-7. OIITUKA. PUSUKA ATOMA U ATOMHOI'O
SAJIPA.

1. Ilonocamvimu cnexmpamu 0baaoaom:

1). TBepable Tena

2). Kunakoctu

3). AToMapHbI€ ra3bl

4). MonekyJspHbIe rasbl.

2. Kaxkoti 3apsao umerom o -uacmuyvi?

1).0 2). +e

3). —e 4). +2¢

3. Kaxum u3 nepeuucieHHbIX npubOpo8 MONCHO paziazamv Oenvlil ceem 8
cnekmp?

1). Chepuuecknm 3epkraiom

2). PacceuBatolield TOHKOM JIMH30M

3). IudpakiinoHHON| pEemIeTKOM

4). Cobuparolieid TUH30M

4. B onvime Pezepchopoa a- wacmuywl pacceusaromcsi:

1). DIEKTPOCTAaTUIECKUM TIOJIEM.
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2). MarHuTHBIM TOJIEM.

3). DnexkTpoHamu.

4). Cobuparonieit TMH30H.

5. Uznyuenue homona npoucxooum npu:

1)
2)
3)
4)

JIBUKEHHMH 3JIEKTPOHA 10 CTallMOHAPHOM opOuTe.
[lepexone anekTpoHa u3 BO30YKIECHHOTO COCTOSHUSI B OCHOBHOE.
[lepexoze ameKTpoHa U3 OCHOBHOTO COCTOSIHHSI B BO30YXK/IEHHOE.

Bo Bcex NEPCUNCIICHHBIX IIPOLCCCax.

6. ,Z]]ZMHCI 60OJIHbI, nadaiou;eeo HA QbOI’I’lOSJZeMeHm U3JIY4eHUA yeeludueaemcs

606oe. Bo ckonvko paz usmenumcs 3aodepxcusarowjee Hanpsidxcenue? Paboma

86IX00A PABHA HYJIIO.

1)
2)
3)
4)

YBenuuuTcs B 2 paza
YMeHbmnTCs B 2 pasza
He uzmenunrcs

YBenuuutcs B 4 paza

7. Ckopocmb pacnpocmpanens 31eKmpoMazHumnblx 601 6 6aKyyMe.
1). 10° m/c

2). MoxeT ObITh NPOU3BOJIBLHOMN

3). 3aBUCHT OT YaCTOTHI

4). 3108 w/c

8. Umo makoe «kpacHasy epanuya pomospgexma?

1)

BPEMEHHU

2)
3)

KonuuecTBO KBaHTOB CBCTa, MaJaronias Ha MOBCPXHOCTh B CAWMHHUILY

PaboTa BbIX0/1a JIEKTPOHA M3 BEIIECTBA

Yacrtora, mnOpu KOTOPOM CKOPOCTH BBUIETAIOLIMX  3JEKTPOHOB

CTAHOBUTCS PAaBHOU HYJIIO

4)

Yuciio BBICBOOOXKIEHHBIX BceieAcTBUE (PoTor(d(PeKxTa 3IEKTPOHOB,

MMPpONOPHUOHAIIBHOC YHUCITY MaAd0INX Ha ITIOBECPXHOCTh KBAHTOB CBCTA

9. Ymo maxoe pomon?
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1) .KBaHT sHepruu BUAMMOro W HEBUIUMOTO CBETA, PEHTI€HOBCKOTO U
raMma u3Jy4yeHuid, 00JaJaronux OJHOBPEMEHHO CBOMCTBAMHM YACTHUI] U BOJIHbI

2). Yactuna »JIEKTpOHEUTpallbHAsE M JBUKYIIAACS CO CKOPOCTBIO, MHOIO
OO0JIBIIIE CKOPOCTH CBETA.

3). DHeprusi peHTTeHOBCKOTO U3 TyUYCHHS, MIPOILIEIIIErO Yepe3 BEMIECTBO

4. DHeprus CcBETa, NOTJIOIICHHAS! BEIIIECTBOM.

10. C nomowio cobuparowell TUH3bl NOIYYUIU UI0OPA*CEHUE CEeMAUYELCS]
mouxku. Yemy pasno goxycnoe paccmosnue aunsvl, ecau d=0,5 m, =1 m?

1). 0,33 m. 2). 0,5 m.

3). 1,5 m. 4).3 m.

11. Kakue 801Hbl HA3b18AIOMCA KO2EPEHMHLIMU?

1). Unymue B 0IHOM HaIpaBiICHUU U UMEIOITUE OJIMHAKOBYIO YaCTOTY.

2). Umeroiine 0JMHAKOBYIO YaCTOTY U aMIUTUTYTy.

3). Umeroine oquHaKoBYIO 4YacTOTY U (a3y.

4). Umeroniyie 0JUHAKOBYIO YAaCTOTY M TIOCTOSIHHYIO Pa3HOCThH (ha3.

12. Yemy pasHo abcontomuoe 3HayeHue ONMUUECKOU Cuilbl cobuparoujell
JIUH3bL, POKYCHOe paccmosiHue komopoti pasro 20 cm?

1) 0,2 anTp.

2) 20 aoTp.

3) 5 anTp.

4) 0,05 nnTp.

13. Kakoe gewgecmego nazvigaemces onmuyecku 6o.1ee niomHuim?

1) To, y KoToporo 00JIbIIIE IIOTHOCTD.

2) Bbonee npo3payHoe BeliecTBO.

3) BemectBo, ¢ 601b11MM a0COMIOTHRIM MOKA3aTEIEM TIPEIIOMIICHUS.

4) BemiecTBo, B KOTOpOM 00JIbIIIe CKOPOCTh PACIIPOCTPAHEHUS CBETA.

14. Kakosa npupooa o-uznyuenus?

1). [ToTok 21E€KTPOHOB

2). IloTok mpoTOHOB

3). IToTOK simep aTOMOB reiaust
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4). Tlorok KBaHTOB JJEKTPOMATHUTHOTO W3JIy4YE€HMs, MCIYCKAaEMBbIX
aTOMHBIMU SIJIpaMHu.

15. UYmo nazvieaemcs y2nom naoenus ceema?

1). Yroa Mexy najaronyM U OTPaKeHHBIM JTy4aMHu.

2). Yron Mexay naJaroiuM U MPEJIOMICHHBIM JIy4OM.

3). Yros Mexay naJarolinM JIy4OM U TpaHUIel pa3ienia IByX Cpe/l.

4). Yron Mexay najaroumM JydoM M HOPMAallbl0 K TpaHUIle paszjena,
BOCCTAHOBJICHHOM B TOUYKE MaJICHUS JIyYa.

16. Ymo maxoe noanoe enympennee ompadxcenue?

1). OTpaxkeHue cBeTa IpH MEPEXoJie U3 ONTUYECKH OoJiee MIIOTHOU Cpejibl B
MEHE€ IIOTHYIO, €CIIA YToJl NaJieHus O0JbIe PEAeIbHOTO yTia.

2). OTpaxkeHue cBeTa OT ONTHYECKH 00Jiee MIIOTHOM Cpeibl IPU HOPMAIbHOM
NaJICHUM CBETA.

3). OTpaxkeHue cBeTa OT ONTUYECKU 00Jiee MIIOTHOM Cpe/ibl MPHU HOPMAJIBHOM
MaJICHUH CBETA.

4). CKOJIb>)KEHHE CBETOBOIO JIy4a BJ0JIb IOBEPXHOCTH pasjielia cpel.

17. Kak 3anucamo yciosue max unmeppepenyuu?

1). A=2k4;k =123,....

2). A= Zk%;k =1,2.3,....

3). A=(2k +1)§;k =123,.....

4). A= k%;k =123,.....

18. Kax usmenumcs 6o1bmamnepHas Xapakmepucmuxa omosiemenma,
eciu ygeaudums c6emogol NOMoK, nadarwuil Ha pomodsiemenm?

1). YBenuuurcs 3a/iepKuBaroniee HalpsHKEeHHeE.

2). YMEHBIIUTCS 3a/ICPKUBAIOIIECE HAIIPSKCHUE.

3). YBenuuuTCs TOK HACHIIICHMUS.

4). YMEHBIIUTCS TOK HACBIIICHUS.

KpuTtepumn onieHKu TecTa Npu onpeaeieHUM TEKylero peiTHHIa
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CTyJAeHTa
5 OanyoB — aHbl paBWIbHBIE OTBETHI HA 91%-100% TecTOBBIX 3aaHUM.
3-4 Ganna - qaHbI MPaBUIbHBIE OTBETH HA 76%-90% TECTOBBIX 3aaHUM.
1-2 Ganna - ma"bl NpaBWIbHBIE OTBETHI HA 60%-75% TECTOBBIX 3aTaHUIA.
Memnee 1 Gamta - 1aHbl IpaBUIILHBIE OTBETHI MeHee, ueM Ha 60% TeCTOBBIX

3aJIaHAN.
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