MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»

(IB®Y)
HIKOJIA BUOMEIULNHBI
«COI''TACOBAHO» ; - «YTBEPXXIAIO»
[lIxona GHOMETUIHUHEI 5 el B, 7\ JIMpeKTop JenaprameHTa

PyxoBoautens OIl 19.03.01/= 7. % £ 2\ MUIIEBBIX HAYK H/PeXHONOTHH
bruotexnonorus : 2 3 '
(, /
< 7,77 \ N\, :
<~ E.B. loOpbhtiha ) FO.B. [Ipuxoapko
« 27 » 06 2017r. "o «. 27 » 06 2017r.
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YYEBHO-METOJINYECKHWI KOMILIEKC JUCHOUILJIAHBI

«Du3nKa»
Hanpasienue noarorosku 19.03.01 buorexnoJiorus
npoduis «llumeBas OMOTEXHOIOTUSI

(I)opMa NOoAroTOBKH OYHasA

[Ikosa OnoOMeIUIINHEI
JlenapTaMeHT NUIIEBBIX HAYK U TEXHOJOTUM

kypc 1 cemectp 1.2

nexkmuu 36 dac.

npakTU4decKue 3aHsaTus__18 Jac.

nabopatopHble paboTel___ 36 Jac.

B TOM 4mcIie ¢ ucronb3oBanueM MAQO nek. 4 /op. - /mab. - wdac.

BCET0 YacoB ayJUTOpHOM Harpy3ku___ 90 wac.

B TOM 4YHCIIe ¢ ucnoiib3oBanueM MAO 4 wyac.

caMmocTosiTeNnbHas pabota 90 qac.

B TOM YHCJIC Ha TTOJATOTOBKY K 9k3aMeHy 54  wac.

3ayer - ceMecTp

sk3ameH 1,2 CEeMECTPHI

YMK]] coctaBieH B COOTBETCTBHM C TpeOOBaHUSMU 0OOpa30BaTEIbHOTO CTaHAAPTa,

CaMOCTOSITENIBHO ~ ycTaHaBiuBaeMoro JIBOVY, yTBepkKAEHHOTO IPUKAa30M pEKTopa OT
22.03.2017 r. Ne12-13-485

YMK]] o6cyxaen Ha 3acenanuu JlenapraMenTa NUIEBbIX HAyK U TEXHOJIOTHI mpoTtokon Ne 4
oT «27» ntonda 2017 ¢

Hupekrop nenapramenta [Ipuxonarko 10.B.
Cocrasutens: Ilnoraukosa O.B.




AHHOTAIMS
y‘IC6HO-M€TOI[I/I‘I€CKOFO KOMIIJIICKCA JUCIHUITIINHBI

«DPuznkay
Hanpasnenue noarorosku: 19.03.01 «buorexnonorus»

[Tpodwib: «I[IumeBas OMOTEXHOTOTHS

Y4ueOHO-METOANYECKUM KOMIUIEKC TUCHUIUINHBL «Du3nKa» pazpadoTaH s
cTtyneHToB 1 kypca mo HamparieHuto 19.03.01 «buorexnonorus» mnpodpuib
noaroToBku «llumieBast GMOTeXHOIOTHSI» B COOTBETCTBHE ¢ TpeboBaHusimu OC BO
10 TAHHOMY HaIpaBJICHUIO.

Hucruminaa « Pu3nkay BXOJUT B 0a30BYIO YacTh Y4EOHOTO IJIaHa.

OOmiasi TpyAOEMKOCTh OCBOEHHS IUCHUIUTMHBI cocTtaBiusier 180 waca.
Y4yeOHbIM TJIAHOM  MPETYCMOTPEHBI  JIGKIMOHHBIE 3aHsATus (36  4acoB),
npaktuyeckue 3aHsaTus (18 daca), mabGoparopubie paboTel (36 YacoB).
Juciunnuna peanusyercs Ha 1 kypce B 1 u 2 cemectpe.

ConepxaHve TUCUUILUIMHBI OXBAaTHIBAET CIECAYIOLINUNM KPYT BOIIPOCOB:

- popMUpOBaHUE CUCTEMBI (PUZNUECKUX TTOHSITHUH;

- (opMUpOBaHHE OCHOBHBIX TMPEJCTABICHUI COBpEeMEHHOUN (Quznueckoit
KapTUHBI MUpA Ha 0a3e U3ydeHUs OCHOB BOXKHEUIINX (HU3HUUECKUX TEOPHIL;

- PUKJIAJHBIC aCTIEKThI (PUBUKY;

- (puznyeckue METObI UCCIEAOBAHUS M KOHTPOJISI KAYECTBA IPOIYKIIUU;

- METOABbl MOJETUPOBaHUS (UIMUECKUX SBICHWWA, B TOM YHCIE, C
HCII0JIb30BaHueM DBM;

- (opmMupoBaHHE YMEHUN TO CTATUCTUYECKON 0O0pabOTKe pe3yabTaTOB
AKCTIIEPUMEHTA, UX UHTEPIIPETAINU;

- (opMUpOBaHHE HABBHIKOB IIJJAHUPOBAHMUS OKCIEPUMEHTAa U  €ro
OpraHu3aluy;

- BBIpa0OTKAa MPAKTUYECKUX HABBIKOB pabOThl € HW3MEPUTEIbHBIMU

HpI/I60paMI/I, OLCHKHW TOYHOCTHU N JOCTOBCPHOCTH IIOJTYYCHHBIX PC3YJIbTATOB.



Hucrumnnaa «@u3nKay JIOTHYECKH W COIEPKATEIBHO CBs3aHA C TaKUMH
KypcaMu KakK OJJICKTPOTEXHUKA M DJIJICKTPOHWKA, TEIUNIOTEXHUKA, MPOIECCHl U
anmapaThl OMOTEXHOJIOTHH, TPOMBIIIJICHHAS SKOJIOTHSI.

Y4eOHO-METOANYECKUM KOMIUJIEKC BKIIFOUAET B CEOSI:

— pabodyto mporpamMmy y4eOHON TUCIUTIINHEL;

— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIBHOH  paboThI
oOyuaromuxcs (mpuiioxxeHue 1);

— (OHJ OIICHOYHBIX CPEACTB (IPUIIOKEHUE 2).

ABTOp-COCTaBUTENH Y4€OHO-METOAMUECKOTO KOMIUIEKCa
JOIIEHT Kadeapbl 001Ien

U SKCIIEPUMEHTAIbHON (PU3UKHU O.B. [ImoTHHrKOBa

Jupexrop JlemaprameHTa NUIIEBBIX HAYK

Y TEXHOJIOTUH 1.T.H., npodeccop [Ipuxonpko FO.B.




MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKIACHHE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)
HNIKOJA BUOMEINLNHBI
«COTTTACOBAHO» 5 \  «YTBEPXJIAIO»
[lIxoma GuoMeTMIIHBI s .7\ JAMpeKTop aenaprameHTa

PyxoBoautens OIT 19.03.01/= 7. % %2\ THIEBBIX HAYK H/TeXHOJOTHIA
buorexnonorus ; b 3 '

-.l(«"—//- ““_~E.B. JloGpbhtuia kS ,//" /) FO.B. Ilpuxoarsko
« 27 » 06 20175 « 27 » 06 2017r.

PABOYAS TIPOTPAMMA YYEBHOHN JUCHUILINHBI
dusuka
Hanpagaenue noaroroBku 19.03.01 buorexnosorus
npoduias «llumeBas OMOTEXHOIOT U

dopma NOArOTOBKYU OYHAS
Kypc 1 cemectp 1.2
nexyn _36__ gac.

MpakTHYecKue 3aHsTus__18 Jac.
naboparopHbie padboTel___36 qac.
B TOM 4ucie ¢ ucnoib3zosanueM MAO nek. 4 /up. -  /mab. - dyac.

BCETO YacoB ayaUTOpHOM Harpy3ku___ 90  wac.

B TOM 4HCIIE C Ucnoib3oBanueM MAO 4 wyac.
camocTosTellbHas paboTa 90 qac.

B TOM YHCJIE Ha MMOJATOTOBKY K IK3aMEHY qac.
KOHTPOJIbHBIE paOOThI (KOJIHYECTBO)

KypcoBas padoTta / KypcOBOM MPOEKT __ - cemMecTp
3a4eT - ceMecTp

sKk3ameH_ 1,2 CeMECTPBI

Paboyast mporpaMma COCTaBJICHa B COOTBETCTBMM C TpPEOOBaHHAMH 00pa3oBaTeIbHOrO CTaHIApTa,
CaMoCTOSATENbHO ycTaHaBiuBaeMoro JIBOY, yreepxkiaenHoro npukasom pekropa ot 22.03.2017 .

Nel2-13-485

Pabouast mporpammMa o0CyX/IeHa Ha 3aceiaHuu JlemapTaMeHTa NUIEeBbIX HAyK U TEXHOJIOTHUIA
npotokon Ne 4 ot «27» urons 2017r.

Hupekrtop JlemapTamMeHTa MUIIEBBIX HAYK U TEXHOJIOTHIA J.T.H., mpodeccop [Ipuxonpko 10.B.
CocraBurens (yin):_O.B. [110THHKOBA




ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMma nepecMOTpeHa Ha 3acelaHUH AeNapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

HupexTop nenaprameHTa
(moxnuce) (M.0. damunus)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUHM JelapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moarmuch) (N.0. Pamims)



ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile « Food biotechnology».

Course title: «Physicsy.

Basic part of Block 1, 5 credits

Instructor: Plotnikova O.V.

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

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

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

- to solve simple physical tasks analytical and graphical methods;

- to do a simple measurement of physical quantities.

- to be skilled to work with educational literature;

- to be skilled using simple measuring tools;

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

Learning outcomes:

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

OPC-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;

OPC-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 electronics», «Processes and devices of biotechnology » and other
one.

Main course literature:

1. Kuznetsov SI, Physics. Mechanics. Mechanical vibrations and waves.
Molecular physics. Thermodynamics: textbook for universities in technical areas
and specialties, Moscow, Infra-M, 2017. - 247 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:840652&theme=FEFU

2. Saveliev 1.V. Physics course. In 3 volumes. Volume 1. Mechanics.
Molecular physics. Ed. 4th, stereotype. / I.V. Saveliev - M .: Lan, 2008. - 320 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:348677&theme=FEFU

4. Saveliev 1.V. Physics course. In 3 volumes. Volume 2. Electricity.

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

5. Saveliev 1.V. Physics course. In 3 volumes. Volume 3. Quantum optics.

Atomic physics. Solid State Physics. Physics of the atomic nucleus and elementary
particles. Ed. 4th, stereotype. / L.V. Saveliev - M .. Lan, 2007. - 432 p.
https://lib.dvfu.ru:8443/lib/item?id=chamo:348433&theme=FEFU

6. Grabovskiy R.I. The course of physics: [textbook for high schools] / R.I.
Grabovskiy. — S-P.: Lan, - 2009. —608p.
http://e.lanbook.com/books/element.php?pll id=3899

7. Linear and nonlinear equations of physics. Part 1: Equations of

mathematical physics [Electronic resource]: textbook / comp. A. V. Kopytov, A.


http://lib.dvfu.ru:8080/lib/item?id=chamo:840652&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:348677&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:348432&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:348433&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=3899

V. Kosobutsky. - Electron. Dan. - Kemerovo: KemSU, 2018. - 82 p.
https://e.lanbook.com/book/111491

Form of final knowledge control: exam.



https://e.lanbook.com/book/111491

AHHOTAIUA

Kypc «®uzuka» Bxoaut B 0ok bl1.b4.4 u oTHOCcHTCS K 0a3oBOM yactu
HaIlpaBJIeHUs NOATOTOBKHU OakanaBpckoi mporpammel 19.03.01 «buorexnomorus»,
bU3MKO-MaTEMaTHYECKOMY MOJYINI0. TPYT0EeMKOCTh NUCHUUILTUHBI COCTABISIET 5
3aueTHBIX equHull, 180 gacos.

Y4eOHbIM [UJIaHOM NPEAYCMOTPEHBI JIEKIMOHHBIE 3aHsATUs (36 YacoB),
naboparopuble 3aHATHS (36 dacoB), mnpaktudeckue 3aHaTHsA (18 dwacom),
camocTosTenbHas padota crynenta (90 gacos), sx3amen (54 waca). JlucnmminHa
peanmu3yercs Ha | kypce B 1 u 2 cemecTtpax.

st popmMupoBaHusi HAUATFHOTO KOMIIETEHTHOTO MPOduiIs 00ydarolerocs,
MIPEABAPUTEIILHO JKEJATEIhbHO M3yYeHWE TaKWX AWCIUIUIMH, KaKk WH(pOpMaTHKa,
mateMatrka. ChopMupoBaHHbBIC B XOJ€ U3yUYCHUS TUCIUIUIUHBI 3HAHUS, YMEHUSI U
HAaBBIKM PpEATU3YIOTCS B TaKUX JUCHUIUIMHAX, KaK DJJIEKTPOTEXHHKA U
AIIEKTPOHMKA, TEIUIOTEXHUKA, MPOIECCH M anmaparbl OMOTEXHOJIOTHH, YKOJIOTHSA,
KaKk OCHOBa IS TOHUMAHHS COJEpPXKAHUS  YKa3aHHBIX JUCHUIUIMH U
dbopmupoBaHUsS OOIIEH HAyYHOW KapTHHBI MHpA, JJIs ITOCTAHOBKH OIIBITOB,
MIPOBENCHUS] HEOOXOIUMBIX U3MEPEHHM 1 00paOOTKU UX PE3yIbTaTOB.

Ileny MMCUMILVIMHBI: BOOPY)XEHHE CTYJICHTOB 3HAHUEM (PU3UYECKUX OCHOB
TEXHUKA W TEXHOJOTHH, (GU3MUYCCKUMHU METOJaMH HCCIICIOBAaHUNA W M3MEPEHUH,
co37aHre HEeOOXOAMMOM 0a3bl JUIsl WM3Y4YeHUs AUCIMIUIMH TpOodEeCcCHOHATHLHOTO
IIUKJIA, JJIS TIOBBITIICHUS OOIIEH KYJIBTYPHI.

3aoauu oucyunuHbL:

- (hopmupoBanue cUCTEMBI (PU3NIECKUX TTOHSITHIH;

- (GOopMHpOBaHME OCHOBHBIX TMPEJICTABICHUNH COBPEMEHHON (pu3nyeckoi
KapTUHBI MUpa Ha 0a3e N3ydeHUsI OCHOB BOXKHEUIINX (DU3HUUECKUX TCOPHIA;

- O03HAKOMJICHHWE CTYACHTOB C BAXXHEHIIIMMHU TMPUKIATHBIMH aCIEKTaMu
busuKy;

- O3HAKOMJICHHE CTYJICHTOB C TyMaHUTapHBIMU AaCTEKTaMu (HU3NIECKOTO

3HaHMS, (POPMUPOBAHME OCHOBBI JIJISl TTOBBIMICHUS OOIIEH KyJIbTYphl 00y4aeMoro,
9



€ro AKOJIOTMYECKOI0 BOCIUTAHUS,

-03HAKOMJICHHE CTYJCHTOB C (U3MUYECKHUMHU METOJaMH HCCIEIOBAHUS |
KOHTPOJISI Ka4eCTBa MPOTYKIINH;

- O03HAKOMJICHHE CTYJIEHTOB C METOJIOM MOJCITUPOBAHUSI (PU3HUSCKHUX
SIBJICHHMI, B TOM YHCJIC, C MCIOJIb30BaHueM DBM;

- (opmMupoBaHHE YMEHUH MO CTATUCTUYECKON 00paboTKe pe3yJabTaToOB
AKCTIEPUMEHTA, UX UHTEPIIPETAIUY;

- (QopMHUpOBaHHME HABBHIKOB IUIAHUPOBAHUS OSKCIEPUMEHTa M  €ro
OpraHu3aluu;

- BbIpaOOTKa MPAKTUYECKUX HABBIKOB pPabOThl C U3MEPUTEIHHBIMU
npudopamu, OLIEHKH TOYHOCTH U JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB.

Jlns ycnemrHoro W3ydeHWsl JUCHUMIUIMHBL «Du3ukay y o0ydarouuxcs
JOJDKHBI OBITH CHOPMUPOBAHBI CIIETYIOIINE MPEIBAPUTEIHHBIE KOMIIETCHITUH:

- CIOCOOHOCTh HCHOJB30BaTh OCHOBHBIE (PU3UYECKHUE TMOHSATHUS U OCHOBBI
bu3nYecKx Teopui, MoJiydeHHbIE B Kypce GU3UKU CPEIHEH IIKOJIbI JI1 aHalu3a
1 00BSCHEHHUS TPOIIECCOB B IPUPOJIC U TEXHUKE;

- CHOCOOHOCTh MCIOJIb30BaTh OCHOBBI MAaT€MaTHYECKOrO0 aHajau3a |
BEKTOPHOI aJireOphI;

- CITOCOOHOCTH pemiaTh MpocTeIe pu3ndecKrue 3aaui aHATUTUIECKUM U
rpauuecKuM METOIaMU;

- CIOCOOHOCTH TTPOBOIUTH MPOCTEUIITNE U3MEPEHUS (PU3NUECKUX BEIUYNH;

- BJIaJICHUE HABBIKAMH PA0OTHI C YUEOHOU JTUTEPATYPOI;

- BJIQJICHUE HaBBIKAMU HCMOJb30BAHUS TMPOCTEUIINX HW3MEPUTEIbHBIX
WHCTPYMEHTOB;

- BJIaJICHUE HaBbIKaMU O(QOPMIICHHS PE3yJIbTaTOB HAOIIOJEHUM, OMBITOB U
BBIYMCIICHUN.

B pesynbTaTe uzydeHus: JaHHOW MUCHUTUIMHBI Y 00y4aromuxcst GopMupyeTcs
CeAyIoNe OOLEKYIbTYpHBIE, 00IIenpodeccuoHaIbHbIE U MPO(PEeCCUOHANIbHbBIC

KOMIICTCHIIMH (3JIEMEHTBI KOMIICTCHIIHH).
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Kon u ¢popmyiuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIETEHIHH

OK-5 - CIIOCOOBI IJIAHMPOBAHKS U OPTaHU3ALMH YUEOHON
CIIOCOBHOCTRIO 3Haer paboThl, OCHOBHBIE BHIbI HH()OPMAIMOHHBIX PECYPCOB
T — ¥ METOJIMKY PabOThl ¢ HUMU
COBPEMEHHBIE METO/IbI COCTABJIATH IUIAH Pa0OThl M OCYLIECTBIISATH AHAIIU3 €€
Y TEXHOJIOTMH (B TOM PE3yIbTATOB, OCYIIECTBIIATh MOUCK HYKHOM
qucie VMmeer UH(POPMAIMH, B TOM YHCIIE 3apYOEKHOM, ¢
UH(OPMALMOHHBIE) B YCIIOJIL30BAHUEM Pa3JIMYHBIX HH)OPMALMOHHBIX
poeCCHOHATBLHOM pecypcos
ACATCIBHOCTH Bnageer | HaBbIKamu paOOThI C MCTOYHUKAMU MH(POPMALIUK
OITK-2 crnocoOHOCTBIO HEPCIEKTHBHBIE HAMPABIEHHUs Pa3BUTHUS MPUKIIAIHBIX
U FTOTOBHOCTBIO 3naer pa3nenoB GU3MKU, COBPEMEHHBIE (PU3MIECKHE METOIbI
UCIIOJIB30BATh YCCIIEJOBAHMS
OCHOBHBIC 3aKOHBI aHAIM3MPOBATH PE3YIILTATEI SKCIEPUMEHTA,
CCTCCTBCHHOHAYUHBIX | Vyieer OCYILIECTBIIATh CTATUCTHYECKYIO 00pabOTKYy MaHHBIX,
AUCLHUILINH B HOJIyYEHHBIX B XOJI€ OKCIIEPUMEHTA, JIEIaTh BBIBOIBI
npoeCCUOHATLHOM
HESITENBHOCT, HaBBIKAMHU Pa0OTHI C M3MEDUTE/IbHBIMH npubopaMu u
HpUMEHATH METOTbI Croco0amMu MpeICTaBIEH s TOIYYEHHON HHBOpMAU
MaTeMaTH4ECKOrO
aHanM3a u Brageer
MOJIEIUPOBAHMS,
TEOPETUYECKOTO
SKCIIEPUMEHTAIILHOTO
UCCIeJOBaHMS
OIIK-3 cIIocoBHOCTBIO byHaaMeHTalbHbBle pa3zensl  (QU3MKU B 00beMe,
HCTIOTB30BAT 3HAHNA O | 3paer HEOOXOIMMOM s OHUMAaHHUS OCHOBHBIX
COBPEMEHHOIA 3aKOHOMEPHOCTEN (pHU3HIECKHX, XUMHYECKUX,
dusHUecKoil KapTHHE OMOXUMUUYECKHUX, OMOTEXHOJIOTMYECKUX MPOIECCOB
MHDpa, WCIIONIB30BaTh 0a30BbIE 3HAHHWS B 0071aCTU (DU3HMKU U
IPOCTPAHCTBEHHO- Vaeer (u3HYECKre METOABI MCCIEIOBAHUS Ul OOBICHEHUS
BPEMEHHBIX SBIICHUI TPUPOJIBI, PA0OTHI TEXHUYECKHX YCTPOMCTB U
3aKOHOMEPHOCTIX, TEXHOJIOTMYECKHUX MTPOLIECCOB
CTPOCHHH BEIICCTBA npueMaMH aHalk3a W CHCTEMATH3alldh ITOJyYEeHHON
AU ITOHNMAaHHA uH(pOpMAaIIHH, MOAETUPOBAHHUS MTPOIIECCOB M SIBICHHUH,
OKpYKaIOIICro Mipa 1 Braneer U3MEepEHHI TSt BBISIBIICHUS OCHOBHBIX
ABJICHAN HPUPOJRI 3aKOHOMEPHOCTEN UX MPOTEKAHUS
ITK-1 ctocoGHOCTEIO 3naer COBpEMEHHYIO  MpuOOpHY0o  0a3y,  OCHOBHBIC
OCYILECTBIIATE XapaKTEPUCTHKU H3MEPUTENLHBIX TPHOOPOB
TEXHOJIOTHIECKUH noA0UpaTh HEOOXOAMMBIE TPHOOPHI Ul HU3MEPEHUI
nporece B OCHOBHBIX IApaMETPOB IPOIIECCOB M  OOBEKTOB,
COOTBETCTBHHU C BBIOMPATH HYKHBIE METOIBI U3MEPEHMI,
PETIaMCHTOM 1 Ymeer 00pabaThIBaTh Pe3yIbTAThl H3MEPCHUIA
UCIIONIB30BATh
TEXHUYECKUE CPEICTBA
IS ©3MEPEHUS

Brnaneer HaBBIKAMU PabOThI C U3MEPUTEIHHBIMU MPUOOpPaMU U

OCHOBHBIX ITapaMeTPOB
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OMOTEXHOJIOTHIECKUX croco0aMu MpeCTaBICHUS MTOJTYYCHHOW HH(POpMAITUH
MPOLECCOB, CBOMCTB
CBIPBS ¥ POAYKLIUU

I[JDI (bOpMI/IpOBaHI/IH BBINICYKA3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI
«Duzuka» MMPUMCHAIOTCA CIICAYIOIMUE MCETOIAbI aKTUBHOTO/ HHTCPAKTHUBHOT'O

oOyueHus:  Jnexkyuss  beceda, nekyuu 6  Gopmame  Power  Point.
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l. CTPYKTYPA U COJIEP’KAHUE TEOPETHYECKOMN YACTH

Jlekuum (36 yac., MAO - 4uaca).

1 cemecTp

Beenenne. [Ipeamer u metoanl puznkn. Pusndeckasi kapruaa mupa (1
qac).

[Ipeamer um Merompl (pU3MKH, €€ MECTO B ecTecTBO3HAHWH. (OCHOBHBIC
pazaensl ¢puzuku. OCHOBHBIC TIPEACTABICHUS] COBPEMEHHON (PU3MUECKON KapTHUHBI
MHUpa.

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

Tema 1.1. OcHOBBI KHUHEMATUKH MaTepuaabHON ToukH (1 Jac).

Knaccuueckass u  kBaHTOBass ~ MexaHuka.  HepenstuBucrckas U
pensATUBUCTCKAas MexaHuka. @OuU3MYecKWe MOJEIU: MaTepualbHas TOYKa,
abCOJIIOTHO TBEPAOE TEJO, CIUIONIHAS cpea. MexaHndecKoe JBUKEHUE, €ro BHUIbI.
Cuctema otcuera. OCHOBHBIE KHHEMATHYECKUE XapaKTEPUCTUKU JBUXKCHUS
yactull. CKOpPOCTh UM YCKOPEHHE YacTUIbl MPU KPUBOJIMHEHHOM JIBH)KEHUHU.
JIBr>KEHUE YaCTHUIIBI TIO OKPYKHOCTH.

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

[ToHaTHE COCTOSIHMA 4YacTHIBI B Kiaccuyeckol MmexaHuke. Cuia, macca.
3akonsl HetoToHa. MHepumansHas cucreMa orcuera. [I[puHIUMIT OTHOCUTEIBHOCTH
lanmunes w OWHmTeHA. ['paHUIBI NPUMEHUMOCTH KJIACCHYECKOTO crocoda
onucaHus ABWKeHUS yactull. Cuiibl TpeHusi. CUJbl TATOTEHUS, 3aKOH BCEMUPHOTO
taroteHus. Cuma TsokecTy U Bec Tena. Jepopmanmu, nx Buasl. 3akoH ['yka.

Inemenmol peisimusUCmMcKoUu OUHAMUKU.

Ilnomnocms  6ewecmea, memoovl ee onpedenenus. Illnacmuunocmo,
YNpy20cmb  KAK — Xapakmepucmuku MexaHuyeckux Cceoucme u Kauecmed
NPOO0BOILCMBEHHO20 CbIPbsL U 20MOBOU NPOOYKYUU.

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

Ientp mHepunn tena. [lnedo cunbl. MoOMEHT cuibl. Y cCiIOBHE PaBHOBECHUS

TCJIa, MMCIOIICTO OCh BpalllCHUS. MoMeHT HHEPIOHH TBEPAOro TCjia OTHOCUTCIBbHO
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ocu. Teopema llITeriHepa. YpaBHEeHME IBUKEHUS TBEPAOTO TEJA, BPALAOIIETOCS
BOKPYI' HEITOABIKHOM OCU. MOMEHT MMITyJIbCa TEA.

Tewma 1.4. 3akoHbI coOXpaHEeHUs B MexaHuKe (2 yaca).

Nmmynbe Tena. 3aKOH COXpaHEHHS MMIYyJbca. MOMEHT MMITYJbCca. 3aKOH
COXpaHEHUsI MOMEHTa wumnyibca. Pabora. Momnocts. KoHcepBatuBHBIE U
HEKOHCEPBAaTHUBHBIE CHIIbI. MexaHuueckass SHeprus, €€ Buabl. KuHernueckas
SHEPrusli MOCTYMATEeIIbHOTO W BpalareabHOro ABWwKeHHs. [loTeHiuanbHas
SHEPrusl. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHHKE.

llonsimue o peakxmuenom ogudxcenuu. Ooweghuzuueckull 3aKOH COXPAHeHUs]
SHep2uU, e20 yuem npu 0CyuecmeieHuU mexHoI102UYeCcKUx npoyeccos.

MoayJsb 2. MexaHudeckue KoJjiedaHusi U BOJIHBI (3 yaca).

Tema 2.1. KunemaTtnka u THHaAMUKa KOJIeOaTEIHPHOTO ABYKCHHS (2 yaca).

KoneGanusi, wux Buasl. XapaKTEPUCTUKU KOJEOATEIBHOTO JIBHXKCHHS.
[apmonnueckuii  ocuwuiATop. KBasuynpyrue cuiibl. YpaBHEHHE JBHKCHUS
rapMOHHUYECKOT0 OCHWLIATOPA MO ACUCTBUEM KBa3uyIpyroi cuibl. [Ipocrenme
KoJieOaTeNbHbIE CUCTEMbl. DHEPrusi rapMOHHYECKOro ociuiaropa. CBoOomHbBIE
3aryxarouige — KojeOaHuss.  BblHykIeHHble — KojeOanus.  Pe3onaHc,  ero
WCIIOJIb30BaHUE U YUET.

Cnooicenue Konebauuil.

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

VYopyrue BomHbl, Buiabl BosH. [lmockas Oerymias BojHa. [lpunmmn
['tolirenca. J{nuHa BOJHBI, BOJHOBOM BEKTOp U (Da3zoBasi ckopocTh. OJHOMEpPHOE
BOJIHOBO€ YypaBHeHue. KorepenTtHbie BoyiHBL. [loHsiTue 00 uHTEepdepeHIun u
nudpakiMy BOJH. 3BYKOBBIE BOJIHBI, XapaKTEPUCTHUKU 3ByKa. YIBTPa3ByK U
nH(ppa3ByK.

Vaempaseykosvie memoowl 6 6uomexnonocuu.

Moayab 3 MoaekyJsipHas puznka u TepMoanHamMuka (7 Jac.).

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

JlnHaMUYecKre M CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B (u3uke. MeTobl

HN3Yy4YCHHUS TCIINIOBBIX IIPOLCCCOB. MaKpOCKOHI/I‘{CCKI/IC N MHKPOCKOIINYCCKHC
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napaMeTpbl. TemjgoBoe NBIKEHHE, €ro OCOOCHHOCTH. TemoBoe paBHOBECHE.
Tepmonunamuueckass temneparypa. OcHoBHble mnonoxenus MKT. Mopens
uneanpHoro raza. OcuosHoe ypasHenne MKT uaeansHoro raza. 3akon JlanpToHa.
VYpaBHEHUE COCTOSIHUS HI€alIbHOTO ra3a. ['azoBble mporecchl. CTteneHn cBoOOIbI
MOJIEKYJ W BHYTPEHHSS 3HEpPrus uicaibHOro raza. MyHKUUS pacrpencicHusl.
Pacnpenenenne Makcpemia. Ckopoctu Moiiekyil. Pacnipenenenne boiasimMana.

Memoowl usmepenus memnepamypul.

Tema 3.2. OcHoBbI (puznveckoit kuHeTuku (1 gac).

SABnenust nepeHoca B razax. [lonstue rpanuenta BeawuuHbl. Juddyzus.
Koaddurment muddy3un. TennonpoBOIHOCTS. Koadduiment
TEIIONPOBOAHOCTH. BszkocTs. KoadduimeHt Bs3kocTH.

Tennonposoonocms U 6A3KOCMb KAK KAYECMBEHHble XAapaKmepucmuky
NPOOYKYuUU, CNOCoObL UX ONpeoeeHUsl.

Tema 3.3. OCHOBBI KJIaCCUYECKON TEPMOJIMHAMUKH (2 gaca)..

KommnuectBo temnotel. IlepBoe Hadamo TEPpMOAMHAMHUKH, €r0 YYeT IpHU
OCYILECTBJIICHUM  TEXHOJIOTMYECKUX  IpoueccoB.  Krnaccuueckas — teopus
TEIJIOEMKOCTH  HMJEAbHOTO Tra3a, €€ orpaHu4eHHoctb. OOpartumbie U
HeoOpaTtumble mporecchl. OcHOBBI paboThl TemiaoBoi mammmHbl. [ukn Kapho.
K.m.a. TemmoBoil MamimHbI, CHOCOOBI €ro MoBbIIIeHUs. BTopoe Hauano
TEPMOJMHAMHUKU, €r0 y4YeT MpPU KOHCTPYUPOBAHUU MEXAHU3MOB. ODHTPONUSA U
TepMOJMHAMHUYECKass  BEpOSITHOCTh. Teopema HepHcra. DOuHTponusi  Kak
KOJIMYECTBEHHASI MEPA XaO0TUYHOCTH. [IpMHIIMTI BO3pacTaHus SHTPOIUH U €T0 POJb
B [I03HAHUHU OKPY>KAIOIIETr0 MUpa.

Cnocobvl  usmepenuss  menioeMKOCmu, ee poib 6  NPOMeKaHuu
MexXHON02UHEeCKUX NPOYECCO8.

Tema 3.4. CoticTBa TBepabiX Tel. CBoicTBa )uakocTel (1 gac).

CrpoeHue KpUCTaJIOB, BUAbI KPUCTALTNYECKUX PEHIETOK. MOHOKPHUCTAILIBI
¥ noymkpuctamuibl. M3orponust u aHuzotrponus. JepexTsl KpUCTAIITUYECKOM
pemeTku. TermmoeMKOCTh KPHUCTAIOB MPU HHU3KHUX TeMmImeparypax. AMopQHbe

BCIIICCTBA. >KI/I,Z[KOCTI/I, UX CBOMCTBA. HOBerHOCTHaH OHCPIrus, IMOBCPXHOCTHOC
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HaTsDkeHue. 1loBEepXHOCTHO-aKTMBHBIE BEIIECTBA M MX  HCIOJb30BaHUE.
CmaunBanue. @opmyna Jlamnaca. Kanuwisip, KanviuisipHbIE SIBICHHS.

Kuoxkue xpucmannwi, ux ucnonvzosauue. Yuem KanuiisApHuIX AGLEHUL, UX
UCNONb308AHUE 8 MEXHOTIO2UYECKUX NPOYECCax.

Tema 3.5. ®a3sl, pazoBsie npeppamieHus (1 gac).

®da3pl W ycnoBus paBHOBecus ¢a3. Kputuueckas temmneparypa. Ilap,
BJIAKHOCTh. @a3zoBeie nepexonsl 1 u 2 poaa. Ypasuenue Kianenpona-Knaysuyca.
VY nenwHas Temiota ¢azoBoro nepexoaa 1 pona.

lInasnenue Kpucmaniudeckux u amop@HuviX eeujecmes, memnepamypa
niasnenus, ee usmepeHnue OJisl XapaKmepucmuky Kayecmea npooyKyuu.

2 cemecTp

MoayJib 4. IjeKTpu4ecTBO U MarHeTusm (9 yacon).

Tema 4.1. OCHOBBI IEKTPOCTATUKH (2 Haca).

DNEeKTpUUECKUH 3aps]l U ero AUCKPETHOCTb. Mest 6mu3koaencTBus. 3aKoH
Kynona. Omnekrpocratnueckoe mone. HampsbkenHocts mossa.  [Ipunnumn
cynepno3uuuu. PaboTa 31eKTpOCTaTUUECKOro MOJsl. DHEprusi B3auMOJICHCTBUS
ANEKTPUUECKUX 3apsiaoB. [loTeHInan 3IEeKTPOCTaTUYECKOTO MOl U €ro CBA3b C
HaIpSOKEHHOCTBIO.  [IpOBOJHHMK B 3JIEKTPOCTATHYECKOM  Moje. EMKOCTh
npoBogHuka. KoHaeHcaropbl, HMX nOpUMeHEHHE. EMKOCTh KOHIEHCAaTOpOB.
CoenvHeHNEe KOHJACHCATOPOB. DHEPTrUsl 3apsiKEHHOro KoHAeHcartopa. IInoTHocTh
DHEPIUU AIEKTPOCTATUYECKOTO MOJIS.

Inekmpocmamudeckas 3auuma.

Tema 4.2. OCHOBBI KJIACCHYECKOW 3JEKTPOHHOW TEOPUHM TMPOBOJAMMOCTHU
METAJIJIOB. 3aKOHBI IOCTOSIHHOTO TOKa (2 Jaca).

Tok MpoOBOAMMOCTH, €r0 XapaKTEPUCTUKU. Y CIIOBUS CYILIECTBOBAHUS TOKA.
Croponnue cunbl. JJIC. HWcrounukn 3IJIC. IIpoBOAHMKH, U30JATOPHI,
1oJIynpoBOAHUKH. OCHOBHBIE ITPEACTABICHUS KJIACCUUECKOM JIEKTPOHHOM TEOPUHU
IPOBOJUMOCTH  METaJUIOB, €€ OmbITHOe 00ocHOBaHue. CoNpoTUBIECHUE
poBOJHUKA. 3akoH Oma Ui 3aMKHYTOM LIETIA M Yy4YacTKa Lenu. 3akoH J[oyJs-

Jlenua. Pa3zpeTBnennsle 1ienu, npaswia Kupxroda. 3akon Bunemana-dpania.
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Heoocmamxku knaccuueckoul snexkmpounoti meopuu. Ceepxnpogooumocmo,
NepcneKmuebl ee UCnoab3068aHUSL.

Tema 4.3. MarautHoe nojie B Bakyyme (1 gac).

MaruutHoe T10JIe, €ro OCOOEHHOCTH. MarHuTHBIA MOMEHT KOHTYpa.
MarnutHas unaykuusa. 3akoH buo-Caapa-Jlammaca, ero mnpumenenue. Cuia
Jlopennia, ee wucnomp3oBanue. Cuna Awmmnepa. Dddexkt Xomrna. Ilotok u
HUPKYJSLMS BEKTOpa MArHUTHOW MHAYKIUM. MAarHuTHoe TMoJe JJIUHHOIO
COJICHOUIA.

Jlamuuxu Xonna, ux ucnonavsosanue

Tema 4.4. Ctatrudeckue moJis B BerecTBe (2 Jaca).

MAO — nexyus 6 popmame PowerPoint.

[lonsgpHple W  HENOJSAPHBIE  MOJEKYJbl.  OJIEKTPUYECKHWA  JIUIOJIb.
[Tonspuzamust qusnekTpuka. Bekrop mnoisipuzanuu. DIEKTPUUECKOE CMELICHUE.
Jusnexktpruyeckasi MPOHUIIAEMOCTh BELIECTBA.

MaruutHble MOMEHTBI aTOMOB M MoOJeKyJd. HamarnnuuBaHue BelIecTBa.
Bekrop HamarnmueHHOCTH. HanpsskeHHOCTh MAarHMTHOrO IMoJsa. MarHuTHas
npoHunaemocts. Ilapa-, nua-, ¢eppo-, aHTUPEeppOMArHeTHKH, QEPPUTHI HX
npumeHenue. Touka Kropu. JloMeHHas cTpykTtypa ¢eppoMarHeTHKOB. SIBlieHHE
TUCTEpEe3nca, eI TUCTEPE3Uca.

Cecnemosniekmpuku, ux npumeHeHue

Tema 4.5. DneKTpoMarHUTHBIC SIBJICHUS. DJEKTPOMArHUTHBIE BOJHBI (2
qaca).

OnekTpoMarHuTHas uHAykuus. 3akoH @apanes. IlpaBuno Jlenma.
CamouHAYKIMS W B3aUMHas UHAYKUUA. WHIYKTUBHOCTb. DHEPryus MAarHUTHOTO
OJISL.

OcHOBHbIE TIOJNIOKEHHUSI U cieAcTBUA Teopun Makcemia. CylnHOCTb
MIPUHIIAIIOB OJIM3KOACHCTBHS U JaIbHOACHCTBH. BUXpEeBOE 3IIEKTPHUECKOM TOJIC.
Tox cMmemenus. Cucrema ypaBHeHUM MakcBemia B HMHTErpajibHOU (opmMe.
DNeKTpOMarHuTHAasl BOJIHA, €€ OCHOBHBIC MMapaMeTphl M CBOMCTBA, TpapUIecKoe

npeaCTaBJICHUC. CKOpOCTI) BHCKTPOMaFHHTHOﬁ BOJIHBI, €€ PaBCHCTBO CKOPOCTHU
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CBETA.

WNneanbHblil KOJNEOATENBHBIA KOHTYp, CBOOOJHBIE KOJEOAHHSI B KOHTYDE.
OTKpBITHIN KOJeOaTenbHbIN KOHTYp. OnbITHI ['epiia (caMoCcTOsATENBHO).

Hcnonvzosanue saenenus 31eKmpomMacHUmMHoUu UHOYKYuU 8 2J1eKmpomexnHuKe
u paouomextuxke. Tpancghopmamopswi, ux ucnorv3osarue.

MoayJsb 5. OnTuka (3 yaca).

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

Bo3HUKHOBEHNE KOPITYCKYJISIPHOW M BOJHOBOW TEOPUH CBETOBBIX SIBIICHUM,
Tambl WX pa3BUTHA. Maes KopImycKyJsIpHO-BOJIHOBOIO Jyaldu3Ma CBETa, €€
onbITHOE oOocHoBaHMe. Illkana 37I€KTpOMarHUTHBIX BOJIH. /(Manma3oH JUIMH BOJIH
BUIMMOro cBeta. [loHsTHE ydya. 3aKOHBI T€OMETPUYECKON ONTUKH, 00JIACTh UX
npumeHuMocT. [lokasarens mnpenomileHHs BellecTBa. SIBIEHHME MOJHOTO
OTpPaXXEHUs, €ro HCI0JIb30BaHHE. 3epkana. TOHKHE JIMH3BI, UX XapaKTEPUCTHKHU,
dbopmyIia TOHKOM JIMH3HI.

Onmuyeckue npubopsl, UX UCNOIL306AHUE ONd AHAIU3A KA4ecmed
nPOOYKYUU.

Tewma 5.2. OcHOBBI BOTHOBOM ONTHKH (2 yaca).

Monoxpomaruueckuii cBeT. KorepeHTHbIE HUCTOUYHUKH CBETa, CIOCOOBI
MOJIYYEHHUs] KOT€PEHTHBIX CBETOBBIX BOJIH. MHTepdepeHius cBera. OnTuyeckas
pa3HOCTh XOJa BOJH. YCJIOBHS MHUHUMYMOB M MAaKCUMYMOB HHTEpP(EpPEHIHH.
WUuTtepdepeniusi cBera B TOHKUX IUleHKax. [ludpakuus cBera, ycinoBus ee
HaOmonenus.  [lpunmun  [rolirenca  —@®penens. Buasl  audpaxuuu.
JudpakumnonHas pemieTka, €€ XapaKTepucTuku. JludpakiMOHHBIN CIEKTP.
Pa3zpemaromas cnocobHocTh ontuueckoro npubopa. Ilomspuzaums cBera.
EcrecTBEHHBI M MOJIIPU30BAaHHBIA CBET, BUABI mNoJisipu3anuu. llonspuszaTopsl.
3akon Mamtoca. 3akoH bprocrepa. [IBoiiHoe nydenpenomiienue. ONTHYECKU
aKTHUBHbBIE BEIIECTBA.

Humepgepomempeol, ux npumenenue PenmeenocmpykmypHulii aHamu3.

lonoepaghus. Ionspumempsol, ux ucnorvb3oéanue 0ns ONpeoeieHUsl COOEPHCAHUSL
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OnmMuYecKU aKmueHbiX 6eujecms.

Tewma 5.3. B3aumoeiicTBre cBeta ¢ BemecTBoM (1 vac).

Jucniepcust cBeTa, BUIbl AUCHEPCUU. DJIEMEHTApHAs TEOpPUS IAUCIIEPCHUU.
Hucnepcuss  BemectBa. [lormomenue  cBeta. 3akoH  Jlambepra-byrepa.
Koaddunuent nornomenus. CenexktuBHoe noromieHue. Paccessnue csera. 3akoH
Panes. MonekysipHOe paccesiHue.

Pegdpaxmomempui, npumenenue pegpaxmomempuueckoco memoda 8
nuwesou npomvluLiennocmu. Llgem.

MopayJb 6. AToMHasi pU3MKA M OCHOBbI KBAHTOBOI Teopuu (3 yaca).

Tema 6.1. KBantoBsie cBoiicTBa u3nydenus (1 gac).

KBanToBasi rumore3a u ee SKCIEpUMEHTaIbHOE 00OCHOBaHUE. KBaHTOBBIC
cBoiicTBa wu3nmyueHus. Dotodrpdexr, ero Buabl. OObsIcHeHHE QGoTorhPeKTa.
3akonbl CtoneroBa. YpaBHeHUE DUHIITEITHA. POTOAIEMEHTHI, UX IPUMEHEHHE.

TeroBoe wu3iMydeHue. 3aKOHBI TEIUIOBOTO M3Iy4Y€HHUS, MX OOBSCHEHHE.
®opmyna [1naHka.

Hugpakpacnoe u ynempaguonemogoe usmyyenue, ux ceoucmea u
UCNONb3068AHUE.

Tewma 6.2. DnemeHThI KBaHTOBOM MexaHukH (1 gac).

I'unotesa ne bpoiins, ee onbITHOe 000CHOBaHWE. XapaKTECPUCTUKH BOJIH JIe
bpoitns. CooTHOLIEHUsT HEONMPEAEIECHHOCTEH. [IpUHIMIIBI KBAaHTOBOW MEXaHHWKHU
(IOTIOJTHUTENTFHOCTH, COOTBETCTBHUS U Np.). BonmHoBas (ynkius. CrampoHapHoe
ypaBHenue lllpenunrepa. KBantoBeie uncia. bozonbl u ¢epmuonsl. ITpuniumn
[Taynu.

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

Mogenu ctpoenusi aroma. OnbIT Pesepdopna. IlnanerapHas momens, ee
Henocratku. [loctynarel bopa. U3nydenue atoMoB M MoOJeKysl. Bunbl CriekTpoB
n3inydeHus. CreKTpbl MOTJIOIEHHUS.

BoiHyX/1eHHOE M crioHTaHHOe u3inydyeHue. [IpuHuun pa®oThl nazepa, €ro
WCIIOJIb30BaHUE.

Jllomunucyenyus, ee euovt u npumenenue. 3axon Cmorxca. CnekmpaivbHbiil
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aHanu3, e2o npumeHenue O onpeodeleHuUsi Ka4eCmeeHH020 U KOAUYECMBEHHO20
cocmasa geujecmaa.

Monayas /. Sinepuasi ¢puszuka (3 yaca).

Tema 7.1. Ctpoenue sigpa. PagnoakTuBHOCTh. PU3HUECKHUE OCHOBBI JIEPHOM
AHEPreTHKH (2 Jaca).

MAO — nexyusi-6eceoa.

Mopenn sapa. Hykionsl, unx xapakrepuctuku. HM3oromel. fnepnoe
B3aMMOJICHCTBHE, €T0 CBOMCTBA. DHEPTHUs CBsI3U U AedEKT Macc sjipa.

EcrecTBeHHast 1 UCKYCCTBEHHAsl paIMOAKTUBHOCTh. BUABI paiMOaKTUBHOTO
U3IIy4EeHHs, UX TpHUpoAa U OCOOCHHOCTH. 3aKOH pPaJUOAaKTUBHOIO pachaja.
[lepuon mosypacnajga, MOCTOSIHHAs pacnaaa. AKTHUBHOCTh PaguOAKTHUBHOTO
npenapata.  I[lonsatue  nmo3sl  oOdyuyeHusl.  buonorumueckoe — neicTBUE
PaIMOAKTUBHOTO U3ITyUYEHHUSI, CTIOCOOBI 3aIUTHI.

SAnepHble peakuuu, UX BUJIbl. DHEPIrus AI€pHOM peakiuu. Peakius neieHus.
[lenHas peakuus, ycioBHs ee TpoTekaHus. Snepuslii peaktop. IIpoGnemsl u
MEPCIEKTUBHI AIEPHON SHEPTETUKU. TepMOSIEpHBIN CUHTES.

Jlosumempuol. Ecmecmeennviii  paouoaxmusnwiii  ¢on. Hcnonvzosanue
PAaouoaKkmugHulx uzomonos. Ilpobiemul ynpasisiemozo mepmosoepHo20 cuHmesa.

Tema 7.2. DnemeHTapHbIe YaCTHUIIBI U KOCMHUUYecKre yun (1 Jac).

DJIeMEHTapHbIE YaCTUIlbl, WX CBOMCTBAa. YacTUUBI W AHTUYACTHULIBIL.
Knaccudukaiumsa snemMeHTapHbIX yacTull. DyHIaMEHTAIbHbIE B3aUMOJCHCTBUSI.
KBapku u rmroonsl. Ou3nyeckuii BakyyM. MeToabl pErMCTpaiMU 3JIEMEHTAPHBIX
YaCTHLL.

Kocmuueckue  nmyuu, ux emuanue HaA  JiCUble  OP2AHU3MbBL U HA

@DYHKYUOHUPOBAHUE MEXHUYECKUX YCMPOUCME Ha 3eMIe.
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Il.  CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOMN YACTHU
KYPCA

IIpakTuyeckue 3ansaTus (18 yacon)

TeMbl IPAKTHYECKUX 3aAHATHI
1 cemecTtp (18 yacoB)
3ansarue 1.
Tema: Beenenne B kypc pusukm (2 yaca)
Bup yueOHo# padoThI: ceMuHap.
Ili1an cemunapa:
1. TpeboBanus K OCBOCHHIO Kypca pu3nku. @opmMbl KOHTPOJIS.

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

3. Maremarudeckoe mpuioxkenue. [IpaBuia moctpoeHus rpadukos.
3ansaTue 2.
Tema: OCHOBBI KHHEMATHKH MATEPHAIBbHON TOUKH (2 4aca).

Bup yueOHo# padoThl: cCeMUHAP € pelIeHHEM 3a1a4.

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

3ansitue 3.

Tema: OcHOBBI KJIaCCHYECKON JTMHAMMKH. (2 Yaca).

Bup yueOHoI1 padoThl: ceMUHAP ¢ pelleHrneM 3a1a4.

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

3ausaTue 4.

Tema: Mexanuka TBepaAOro reja. 3aKOHbI COXpaHeHUd (2 yaca).
Buj yueOHoI padoThl: ceMUHAP € pelleHrneM 3a1a4.

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

3ausarue 5.
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Tema: Mexannuyeckue Koje0aHusi U YIPyTrue BOJHBI (2 yaca).

Bua yueO6Hoil padoThl: ceMUHAP € pellieHueM 3a1a4

amaun [5] (och.): 4.3, 4.5, 4.6, 4.15, 4.22, 4.117, 4.119.

3ausTue 6.

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

Buj yueOHoi1 pa0oThbi: KOHTPOJIBLHOE TecTUPOBaHue (Tect 1).

3ansTue /.

Tema: MoJieKyJIsIpHO-KHHETHYECKAS TEOPHS MI€aJTbLHOI0 raza (2 yaca).

Bup yueOHO# padoThl: CeMUHAP € pelIeHUEM 3a1ay4

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

3ansaTue 8.
Tema: CBoiicTBA :KMIAKOCTEH U TBEPAbIX TeJ (2 yaca).

Bup yueOHoi1 pa0doThl: ceMUHAP ¢ pellleHrueM 3a/1a4 / Npo0JieMHbIi ceMHHAaP

3anmauum [5] (ocH.): 2.98, 2.99, 2.100, 2.102, 2.105, 2.106.

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

Bup yueOHo# padoThi: KOHTPOJIbHOE TeCTUPOBaHuUe (TecT 2).

JlabopaTtopHbie 3aHsTHsI (36 YacoB)

1 cemecTp

Beenenue. Ilpeamer u MeToabl pusuku. Pusnyeckas KaApTUHA MUPA
Jlabopatopnass padora Nel H3mepurenbHble MHCTPYMeHTBbI. MeToabl

pacyera norpemHocred Gpu3ndecKux BeJUIHH (2 yaca).
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ConepxaHue 3aHATUS:

1. O3HaKOMIIECHHE C METOAMKON HCHOJB30BAHMS MHKPOMETpa U
IITAaHTCHIIUPKYJIS U1 U3MEPEHUS JIMHEHHBIX pa3MepoB Tell. TpeHuHTr.

2. O3HakOMJICHHE C METOJaMHU pacueTa IMOTPEIIHOCTeH NPSIMBIX H

KOCBCHHBIX I/IBMepeHI/Iﬁ.

3. M3MmepeHne TMHERHBIX Pa3MEpOB TEJA, BBIAAHHOTO MPEIOAABATEIIEM.
4, Pacuer norpemnocTe npsiMbIX U3MEPEHUM 3aJaHHBIM METOJIOM.
S. Breruncnenne ob0bemMa Tena. BpiBog  GopMysl  OTHOCHUTENBHOM

MOTPEIIHOCTU U BBIYKCIICHUE MOTPEITHOCTH OIpe/ieNieHUus o0beMa.
6. Odopmienne oTuera.
Moayab 1. ®u3nyeckue 0CHOBbI MEXAHUKH.
JlaGoparopHasi paGora Ne2: H3yuenue aedopMauuu M ompeaesieHue
’KeCTKOCTH MaTepuaJa (4 yaca).
ConepxaHue 3aHITHS:
1. O3HakoMJICHHE C BUJAMU U 3aKOHAMH JiehopMaIui.
2. W3mepenrie BeTMYMHBI PACTSHKEHUS 3aJaHHOTO oOpasla Mo

I[CﬁCTBH@M CHIJIBI TAXKCECTHU.

3. Brrumncienne xecTKoCTH Matepuaia oopasma. Pacuer morpemHocTei
WU3MEPEHHUS.
4, [locTtpoenue rpaduka 3aBUCUMOCTH BEJIMYMHBI JAePOpMALUHA OT

JIEUCTBYIOIIEH CHJIBL.
5. Odopmnenue otyeta. DopMmyaupoBaHHE BBIBOJA O XapakTepe
nedopMalii ¥ BHITOTHCHUH/HEBBITIOJIHEHUH 3aK0oHa [ 'yka.
Moayab 2. MexaHnuyeckue KoJ1e0aHus U BOJIHBI.
JlaGopaTropuass  paGoraNe3:  OmnpegesieHue  MOMEHTAa  HMHEPUUU
¢puznveckoro masgsTHuka (4 yaca).
ConeprxaHue 3aHITHS:
1. O3HakOMJIGHHE C MPOCTEUIIUMH KoJIeOAaTeIbHBIMU CHUCTEMAaMH,
XapaKTEPUCTHUKAMHU Y 3aKOHAMH KOJICOAHUH.

2. N3mepenue nepuoja KojaeOaHui U JJIMHBI MasTHUKA.
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3.  Brbruncnenme MoMeHTa MHEPIMHM MasTHUKA. PacueT morpemiHocTeii.
4, Odopmienne otyeTa, GOpMyIUPOBAHUE BHIBOJA O BIUSHUNA MOMEHTA

HHCPINH MAajATHHKA Ha XapaKTCPUCTHKHU K0JIeOATeILHOTO Imponcecca.

Moayasb 3. MoJsekyasipHasi pu3uka 4 TEpMOAUHAMUKA.

JlabopaTopHuast padora Ne4 Omnpenenenue KO3 puuueHrTa
NMOBEPXHOCTHOI0 HATSKEHUS KUJAKOCTH (4 yaca).

ConeprxaHue 3aHITHSA:

1. O3HakoMJiIeHWE €  METOAMKOW  u3MepeHus  KoddduuueHTa
MOBEPXHOCTHOTO HATSXKCHUSI.

2. N3mepeHre cuiibl MOBEPXHOCTHOTO HATSKEHUS METOAOM OTpbIBa
KoJbla. M3Mepenue auamerpa KoJibLa.

3. OOpaboTka  pe3yibTaTOB  H3MEPEHHs] C  KCIOJb30BAHHEM
KOMITBIOTEPHOM TporpamMmbl. Berunciienne kodd@uiieHTa MOBEPXHOCTHOTO
HATSKEHUS, PACUET MOTPELTHOCTEM.

4, N3mepeHne cuiibl MOBEPXHOCTHOTO HATSDKEHUS METOJIOM OTphIBA

karneinb. U3Mepenne nuaMerpa Kanuuisipa.

S. Boruucnenne ko3¢ @uiMeHTa MOBEPXHOCTHOTO HATSKEHUSI, pacyeT
IIOrPETHOCTEN.
6. Odopmiienue otuera, popMynHpoBaHre BbIBOAA 00 3((HEKTUBHOCTH

BBIOpaHHBIX METOJOB HAa OCHOBE CPAaBHEHHS SKCIICPUMCHTAIBHO TOJYYCHHBIX U
TaOJTMIHOTO 3HAYCHUH kod(punuenta MOBEPXHOCTHOTO HATSDKCHUS
YHCTON/MBLILHOM BOIBI, O BIUsHUHU [IAB Ha MoBepXHOCTHOE HATSKEHUE.
JlaGopaTopuas padora Ne5: OnpenesieHne BA3KOCTH KUIKOCTH METOA0M

Croxca (4 yaca).

ConeprxaHue 3aHITHS:

1. O3nakomienue ¢ MmetogoM CTokca.

2. [IpoBeneHne »SKCOEpPUMEHTa, U3MEPEHHE pajadyca IIapUKOB U

CKOpPOCTEW ABUKECHUS UX B 3aIAHHOM KUJIKOCTH.
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3. Boruncnenne — kosgduureHTta  BSA3KOCTH  JKUIKOCTH,  pacueT
IIOTPEIIHOCTEN.

4, Odopmiienue otuera, GopMynIupoBaHue BbIBOJIa 00 3(P(HEKTUBHOCTH
metoga CTOKCa Ha OCHOBE CpPaBHEHHSI AKCIEPUMEHTAIbHO TOJYyYEHHOTO U

TaOJUYHOTO 3HAYCHUHN KOA(DPUIIHECHTA BI3KOCTH.
2 Cemectp

MopayJb 4. D1eKTPpUYECTBO M MATHETH3M.

JlaGopaTtopHasi padora Ne6: IDiekTpou3MepuTe/bHbIe NPUOOpPBI (2
yaca).

ConepxaHue 3aHATHSA:

1. O3HaKOMIIEHHE ¢ OOIIMMU XapaKTEPUCTUKAMH MPUOOPOB, CUCTEMAMHU
npuOOpOB U UX BUAAMHU B 3aBUCMOCTH OT HA3HAYECHMUS.

2. O3HakOMIIEGHME C  METOJAAMH  ONPENEJEHUS  IMOrPEIIHOCTEN

QJICKTPOU3IMCPHUTCIIbHBIX HpI/I60p0B.

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

napameTpoB PUOOPOB.
JlabGopaTtopnasi paGora Ne7: U3ydeHue cBoiicTB (eppoMarHeTuxkon (4
yaca).

ConepxxaHue 3aHATHSA:

1. OznakomyieHHe C J1a0OpaTOPHOM YCTAaHOBKOW U dJIeMEHTaMH
yIpaBJiCHHUS.

2. [Tonydyenue Ha 3kpaHe ocuusuiorpada nerau rucrepesuca.

3. N3mepeHrne mapamMeTpoB TMETIM NOPU  PaA3JIUYHBIX  3HAUYCHUSIX

HaIPsHKCHUST ¢ BBIXOJla TeHepaTopa, BBIYMCICHUE WHIYKIIUM W HAMPSHKEHHOCTH
MarHUTHOTO TOJIsl, KOOPIUTUBHONU CUJIBI U OCTATOYHON MHTYKIIHH.

4, [TocTpoenune KpruBOM HAMAarHUYECHMUSL.

5. Odopmiienne oT4eTa, dbopmynupoBaHUe BBIBOJIA 00

HKCIIEPUMEHTAIBLHOM MOITBEPKICHUU CBOUCTB (heppOMarHeTuka.
25



JlaboparopHasi padora Ne8: M3yueHue TeMmepaTypHOil 3aBHCHMOCTH

CONPOTHUBJICHUS MOJYIIPOBOJHUKOB M MeTA/LI0B (4 4aca).

ConepxaHue 3aHATUS:

1. O3HakomJieHHE C JIa0OpaTOpPHOM YCTAaHOBKOW M DJIEMEHTaMH
yIpaBICHUS.
2. W3mepenre COMpOTUBICHUS 3aJaHHBIX OOpAa3IOB TPH Pa3TUIHBIX

3HAYEHHUAX TEMIIEPATYPHI.

3. [loctpoeHue  rpaduKoB  3aBUCUMOCTH  CONPOTHUBJICHUS  OT
TEeMIIepaTyphl IJIs1 KaKI0ro oopasua.

4. OnpeneneHue CONMpOTUBIICEHUA Tpu HyJe rpaaycoB Llenbcus wu
TEMIIEPATypHOTO  KO3(Q(PUUMEHTa  CONPOTUBIICHHUS  MeTalyla,  LIUPHUHBI
3anpenieHHON 30HbI ISl MOJYMPOBOJHUKA C HUCIOJIb30BaHUEM TrpadUyecKoro u
aHAJIMTUYECKOTO0 METOJIOB.

S. Odopmienue otyeta U (HOPMYIMPOBAaHUE BHIBOJIA O COOTBETCTBUU
MOJIYYCHHBIX PE3yJbTaTOB BHIBOJAM TEOPHUHU.

Moayas 5. Onruka.

JlabopaTropnass  padora Ne9: OmnpegesieHHe  moKa3areJs
NpeJOMJIEHHS] KUAKOCTH mpu mnoMomu pedpaxkromerpa. Onpenenenue
coaep:xxaHus 0esika B MoJioke (4 yaca).

ConepxaHue 3aHITHS:

1. O3HakomiieHHE € pePpakTOMETPOM M METOAMKON padoThl ¢
HUM.

2. N3mepenue pedpakToMeTpoM NP®-22 nokKaszaresen
NPEJIOMJIEHUSI U CPEJIHEeW TUCHEPCHM >KUJKOCTEW, BBIAAHHBIX MPENoJaBaTesIeM.

OnpeneneHue MOrpeniHoCTe n3MepeHus.

3.  Ompezaenenue BHA KUIKOCTH MO HM3MEPEHHOMY I1OKa3aTeIto
TIPETOMIICHUSI.

4.  TloaroroBka oOpa3noB 0e30€IKO0BOM CHIBOPOTKH.

5. Onpenenenue coaepkaHus 0eiaka B MOJIOKE peppakToMeTpom
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NP®D-464.
6. Odopmienne ordera, QopMyiIupoBaHue BbIBOAa 00

3 PeKTUBHOCTH pedhPaKTOMETPUIECKOTO METO/IA.

MopayJb 6. AToMHAasi (U3MKA U OCHOBbI KBAHTOBOI TEOPHUH.

JlaGopaTopnas paboraNel(: IIpoBepka 3axkona Credana-boabumana (4
yaca).

ConepxaHue 3aHATUS:

1. O3HakomiieHHE C J1a0OpaTOPHOM YCTAaHOBKOM M DJIEMEHTAMH
yIpaBJIEHHUs. 3aIlyCK IPOTPaMMBL.

2. N3mepenne tepmo-O/IC mpu pas3iIMyuHBIX TeMmIepaTypax Ha OCHOBE

aHaJIu3a I’pa(l)HKOB, IMOJIYUYCHHBIX C MCIIOJIB30BAHNCM KOMIIBIOTCPA.

3. Boluncnenre temmneparypbl HATHM Hakalla JaMIlbl MpU Pa3IuYHBIX
HaIPSDKCHUSAX.
4. [Toctpoenue rpaguka 3aBucumoctu TepMo-IC oT Temmneparypsl B

JorapuPMUUYECKUX OCHX.

5. Omnpenenenne MoKaszaress CTEEHU TEMITEPaTyPhI.

6. Odopmienue oT4eTa, dbopmynupoBaHue BBIBO/JIA 00
HKCIIEPUMEHTAILHOM TMOATBepkAeHUN 3akoHa Credana-bonbiiMaHa Ha OCHOBE
CpPaBHEHUS TEOPETHUECKOTO U OSKCIEPUMEHTAILHOTO 3HAYCHUN IOKa3aTels

CTEIIEHH TEMIIEPATYPHI.
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V4yeOHO-METOTUUECKOE

HH.YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

obecrieyeHue

CaMOCTOSITCJIBHOM

paboTHI

06y‘IaIOHII/IXCH 110 JUCHHIIIIMHC «Duzuka» IMpcaACTaBJICHO B HpI/IJIO}KeHI/II/I I n

BKJIFOYAET B ceOs:

HJIaH-Fpa(I)I/IK BBIIIOJTHEHHUSI CaMOCTOSITEIIbHOM pa6OTI>I 110 JUCHUIIIIMHC, B

TOM 4YHMCIJIC:

— IIPHUMCPHBIC HOPMbI BPCMCHH Ha BBIIIOJIHCHHUC 110 KAXKIAOMY 3a1aHUIO,

— XapaKTCpUCTHKA SaﬂaHI/Iﬁ JIIA CaMOCTOSITCIIbHOM pa6OTI>I 06yqa}oumxc51

N MCTOOANYCCKHNC PCKOMCHIAAIWH 110 HX BBIIIOJIHCHHUIO,

— TpeOOBaHUS K

MpEACTAaBICHUIO U

CaMOCTOATENbHON pabOTHI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60T1>1.

Y. KOHTPOJIb JJOCTUKEHUS IIEJENA KYPCA

oOpMIICHUIO  PE3YJIbTATOB

JOIIYCK K 9K3AMEHRY 110 JUCHUIUIMHE BO3MOXEH TOJIBKO IIPU

YCJIOBUHA

BBIITOJIHEHMA

BCEX

ITPEAYCMOTPEHHBIX PITY .

[Tpuem sK3aMeHa MOXKET OCYIIECTBIATLCS B hopMax:
-YCTHOTO coOeceI0BaHus;

- IO pe3yJibTaTaM PEUTHUHTA.

JIABOPATOPHBIX

PABOT,

Ne | KonTtponupy Kozp! u aTans1 popmMupoBaHus KOMIETSHIIUN OueHoYHbBIE CpeACTBA
n/ eMble TEKYILHAN IPOMEX
m paznenst / KOHTPOJIb YTOYHAas
TEMBbI arTecTarl
JIUCIUATIINHBI ust
1 | Monayns 1. OIIK- | 3naer QynnaMeHTaIbHBIE Pa3/e/bl MEXaHUKU B | YCTHBIA OTBET | DK3aMeH
dusnueckue | 2, o0BemMe, He0OXOAMMOM JIJIsl TOHUMaHUS (YO-1) Bomp.(1
OCHOBEI OIIK- | OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKHUX, KOHCIIEKT cem.): 1-
MEXAHHKH 3 XUMHUYIECKHUX, OMOXUMHUYECKHX, (TIP-7) 19, 29-
OMOTEXHOJIOTUIECKUX TPOIIECCOB, Tecr Nol (ITP- | 31
MEPCIICKTUBHBIC HAPABICHUS PA3BUTHS 1)
MPUKIIAHBIX Pa3IesioB PU3NKH, COBPEMECHHBIE
(u3nUecKre METO bl HCCIICIOBAHUS
YMeeT UCTIONB30BaTh 0a30BEIC 3HAHUS B Pemenue DK3aMeH
00J1aCTH MEXaHHUKH JJIs1 O0BSICHEHUS SBIICHUN 3anay (ITP-2) 3.1.1-
MPUPOIBI, PAOOTHEI TEXHUYECKUX YCTPOHCTB U TBopuecKHe .14
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TCXHOJIOTMYCCKUX NPOLECCCOB, MJIs PCHICHUA
3a/1a4, aHAJIM3UPOBATh PE3YIbTAThI
JKCIIEPUMEHTA, OCYILIECTBISATh
CTaTUCTUYECKYIO 00pabOTKy JaHHbIX,
MOJIYYEHHBIX B X0JI€ SKCIIEPUMEHTA, JIeJaTh

3alaHuA
(cocraBiienue
3anmayv) [1P-13

BBIBO/IbI
Baageer npueMamu npoBeCHUS JlaboparopHast | Dx3aMeH
OKCIEPHMCHTAIBHBIX HCCIICN0BAHNH, 00paboTKH | paGora (ITP-6) | D.1.1-
TAHHBIX U3MEPEHHs, aHAJIM3a M CHCTEeMaTH3aIIH 1.4
MOJTYYCHHOU MH(POPMAIIMU, MOACIHPOBAHUS
MPOIIECCOB U SIBIICHUI, HABBIKAMH pPabOTHI €
M3MEpUTENBHBIMU PUOOPAMH U CIIOCOOAMHU
MIPEJICTABJICHHUS TOTYICHHON MH(POpMAITUU
3Haer QyHIaMEeHTaILHBIE pa3Aesbl QU3UKH B YcrHBIM OTBET | DK3aMeH
o0BeMe, He0OXOAMMOM JIJIsl IOHUMAHUS (YO-1) Bonp.(1
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3NIECKUX, KoHCIEeKT cem.):
XUMHUYCCKUX, OMOXUMHYECKUX, (TIP-7) 20-28
OMOTEXHOIOTHYECKHX MPOLIECCOB,
NEPCICKTUBHBIC HAITPABJICHU A Pa3BUTHUA
NPUKIIAIHBIX Pa3aenoB (GU3NKH, COBpEeMEHHbIE
(bu3HYecKne METOIBI HCCIIeIOBAHMS
Monays 2. YMeeT UCTIONB30BaTh 0a30BbIC 3HAHNUS B Pemenne DK3aMeH
MexaHndeck obnactu pU3MKHU U1 O0BSICHEHUS SIBICHUH 3anau (ITP-2) D.1.5,
ue OIIK- | npupossl, paGoOTHI TEXHUYECKUX YCTPOUCTB U JlaGoparopuas | D.1.14
KojeOanusa u | 2, TEXHOMOTMUECKHX TIPOIICCCOB, POUICHNA 38184, | 1aGora (TTP-6)
YIpyrue OIIK- aHaJIM3UPOBATh PE3yJIbTAaThl DKCIIEPUMEHTA,
BOJIHBL. 3 OCYIIECTBISTh CTATUCTUYECKYIO 00pabOTKyY
JTAHHBIX, TTOJIYYEHHBIX B XOJ€
SKCIIEPUMEHTA, JIeJIaTh BBIBOJIbI
Baageer npuemamu aHanusa u cuctemaruzauu | JlabopatopHast | Dk3aMeH
MOJTY4SHHOU MH(POPMAIMU, MOACITHPOBAHUS pabota (ITP-6) | 3.1.5,
MPOLIECCOB U SIBJICHUH /IS BBISBIICHHS 3.1.14
OCHOBHBIX 3aKOHOMEPHOCTEH UX IMTPOTCKAHMS,
HaBBIKaMU pabOTHI C U3MEPUTEIHHBIMU
npudopaMu U Criocod6aMu MpeICTaBICHUS
MOJIy4eHHOM nH(popMauu
3naer ¢pyHIaMEHTATLHBIC Pa3/ICibl VerHelii oTBET | DK3aMeH
MOJICKYJISIPHON (DU3UKHM U TEPMOAMHAMUKY B (YO-1) Bomp.(1
o0beMe, He0OXOIMMOM Il HOHUMAaHUS KOHCIIEKT cem.):
Mot 3| | Srommes mavosep e | @p) |52
MonexynsapH 3 . ’ ’ Tect Ne2 (ITP-
ast u3MKa M et MOTEXHOJIOTMYECKHX TIPOIIECCOB , 1)
TepMOIUHAM COBPEMEHHYIO TPUOOPHYIO 0a3y, OCHOBHBIE
HKa. XapaKTEPUCTUKUA U3MEPHUTEIBHBIX TPUOOPOB
‘YMeeT ucrosnb30BaTh 0a30BbIE 3HAHUS B Pemrenue OK3aMeH
001acTH MOJICKYJISAPHOH (PU3MKHU U 3amau (TTP-2) D.1.6-
TEPMOJANHAMUKH JJIsl O0BSICHEHUS SIBICHUI JlaGoparopuast | D.1.13
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MPUPOABI, Pa0OTHl TEXHUYECKUX YCTPOHCTB U
TEXHOJOI'MYECKUX MPOIECCOB, PCIICHUA 3a/iaY,
mo0upaTh HEOOXOUMBIC IPUOOPHI ISt
M3MEpEHUI OCHOBHBIX ITAPaMETPOB
MPOIIECCOB U 00BEKTOB, BHIOMPATh HY)KHBIE
METObI U3MEPEHHH, 00pabaThIBaTh
pe3yabTaThl U3MEPECHUI

pabota (ITP-6)
TBopueckue
3a/1aHus
(cocTaBneHue

3amaq) [1P-13

Buaneer npuemamu aHanusa u cucteMartusauuu | JlaboparopHast | DK3aMeH
MOJTyYeHHOU MH(POPMAINN, MOACTHPOBAHUS pabota (ITP-6) | D.1.7-
HPOIIECCOB U SBJICHUH 1Sl BBISIBICHHS 3.1.12
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTEKaHNUS,
HaBbIKaMU pabOThI C U3MEPUTEIBHBIMU
npudopaMu U crocobaMu MpeICTaBICHUS
MoJIy4eHHOU nHpopmanuu
3HaeT QyHIaMEHTAIBHBIE Pa3/IeIIbl VerHBIE OTBET | DK3aMeH
SIICKTPOJMHAMUKH B 00beMe, HeobxoammoM it | (VO-1) Bomp.(2
MMOHUMAaHUA OCHOBHBIX 3aKOHOMEPHOCTCHU KOHCHGKT CeM.): 1_
(hM3HYeCKUX, XUMUIECKIX, ONOXUMHIECKHX, (ITP-7) 33
OMOTEXHOJIOTHYECKUX TPOIIECCOB, Tect Ne3 (ITP-
COBpPEMEHHYIO IPUOOPHYIO 0a3y, OCHOBHbBIE 1)
XapaKTePUCTUKU U3MEPUTEIbHBIX IIPUOOPOB
YMeer 1CIONIb30BaTh 6a30BbIe 3HAHUS B JlabopaTopHast | Dk3aMeH
00JIaCTH NEKTPOAMHAMUKY ISl OOBSICHEHUS pabota (ITP-6) | D.2.3-
SIBJICHUH TIPUPOIBI, PAOOTHI TEXHUIECKHX D.2.5
Monyis 4. OIIK- | ycTpoiicTB 1 TeXHONOrMYECKHX MPOLIECCOB,
Onekrpuuect | 3 noadupaTh HeoOXOUMBbIE TPUOOPHI [T
BO 1 IK-1 MU3MEPEHUN OCHOBHBIX I1ApaMETPOB
MATHETHIM. IIPOLIECCOB U 0OBEKTOB, BEIOUPATH HYKHBIE
METO/Ibl U3MEPEHUN, 00padaTHIBATh
pe3yJIbTaThl U3MEPEHU I
Buajeer npuemamu aHanusa u cuctemMatusanuu | JlaboparopHas | Dk3ameH
MoJTy4eHHO! MH(OpMAaIK, MOIETUPOBAHUS pabora (TTIP-6) | D.2.1,
MPOLIECCOB U SIBJICHUH /ISl BBISBIICHHS D.2.2,
OCHOBHBIX 3aKOHOMEPHOCTEN UX IMTPOTCKAHMS, 32’3
HaBBIKAMU PabOTHI C U3MEPHUTEIHHBIMU
pudopaMu U crocodaMu MpeICTaBICHUS
MOJIy4eHHOM nH(popManuu
3naet ¢pyHIAMEHTATLHBIC Pa3/ICbl ONTHKU B Verublii oTBET | DK3aMeH
o0beMe, He00X0IMMOM [yl IOHUMAaHUs (YO-1) Bomp.(2
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3MIECKHX, KOHCIIEKT cem.):
XUMHYECKUX, OMOXIMHYECKUX, (TTP-7) 34-44
Moy 5. 3OHK- OMOTEXHOJIOTMYECKUX MPOLIECCOB ; Tect Ned (ITP-
OmTHKA. OK.5 CHOCOOBI TUIAHWPOBAHUS U OpTaHU3AINH 1)
yueOHOI paboThl, OCHOBHBIEC BUIBI
MH(POPMAIIMOHHBIX PECYPCOB U METOUKY
paboThI ¢ HUMU
‘YMeeT ucrosnb30BaTh 0a30BbIE 3HAHUS B JlabGopaTopHas | Dk3aMeH
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00JIACTH ONTHUKHU 11 OOBSICHEHUS ABICHUMN pabora (ITP-6) | D.2.6-
TPUPOJIBI, PAOOTHI TEXHUYECKUX YCTPOICTB 1 3.2.10
TEXHOJIOTHYECKHX MPOLECCOB; COCTABIIATD
IJ1aH pabOThl U OCYILECTBIATH aHAIIU3 €€
Pe3yAbTaTOB, OCYIIECTBIIATh NOUCK HYKHOU
nH(popManuy, B TOM YHCIe 3apyOeKHOM, ¢
HCIIOJIb30BAHUEM Pa3JIMYHBIX
MH(OPMALIMOHHBIX PECYPCOB
Baaneer HaBbIKaMH pabOTHI C HCTOYHUKAMHE JlaboparopHast | Dx3aMeH
uH(OPMAIINH, TPUEMaMH aHaIn3a U pabora (ITP-6) | D.2.7,
cUCcTeMaTH3alluy MOJy4YeHHOH HH(OopMaIHy, D.2.8,
MOJICJIMPOBAHHUS TIPOLIECCOB M SIBIICHUH IS 32.13
BBISIBJICHHS OCHOBHBIX 3aKOHOMEPHOCTEH MX
MPOTEKaHus,
3naer QyHIamMeHTaNBHBIE pa3ieibl aTOMHON YcTHBIM OTBET | DK3aMeH
(m3ukn B 00beMe, HEOOXOMOM ISt (YO-1) Bomp.(2
MMOHUMAaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH Komncmexr cem.):
(hm3HYeCKUX, XUMUYECKIX, ONOXUMHIECKHX, (ITP-7) 45-52
OMOTEXHOJIOTHYECKUX TPOIIECCOB, Tect Ned (ITP-
MEPCIEKTHBHBIC HATIPABICHUS PA3BUTHS 1)
NPUKIIAIHBIX Pa3aenoB (GU3NKH, COBpEeMEHHbIE
(u3nUecKue METOABI UCCIIETOBAHHUS
YMeer 1CHONIb30BaTh 0a30BbIe 3HAHUS B JlabGopaTopHast | Dk3aMeH
Monyis 6. OIK- o0nacti aTOMHON (QU3UKH AJIs1 OOBSICHEHUS pa6ota (TTP-6) | 2.2.12,
ATomHas 2 SIBIICHUH TIPUPOJIBI, paOOTHI TEXHUUECKUX 3213
¢busnka n dHK- YCTPOHCTB U TEXHOJIOTHYECKUX MIPOLIECCOB,
OCHOBBL 3 aHAJIM3UPOBATh PE3YNbTAThI SKCIIEPUMEHTA,
KBaHTOBOM OCYIIECTBISTh CTATUCTUYECKYIO 00pabOTKyY
Teopui. JIaHHBIX, TOYYEHHBIX B X0OJI€
JKCIIEPUMEHTA, I€IaTh BHIBOBI
Baangeer npuemamu aHanusa u cuctremaruzanuu | JlabopatopHas | Dk3aMeH
MOJTY4YSHHOU MH(POPMAIMU, MOACITHPOBAHUS pa6ora (ITP-6) | 2.2.12
MIPOIIECCOB U SIBIICHUIA JJIS1 BBISIBIICHHSI
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTEKaHUS,
HaBBIKaMU pabOTHI C U3MEPUTETHHBIMU
npudopaMu U CrocodbaMu MpeICTaBICHUS
MoJIy4eHHOUW nHpopManuu
3HaeT (yHIaMEHTAIBHBIE Pa3IeNbl SIAePHON VYcTHBIM OTBET | DK3aMeH
¢u3uky B 00bemMe, HeOOXOAUMOM /TSt (YO-1) Bomp.(2
MMOHWMAaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH Komncmext cem.):
o 7ot | S e e qp) s
SAnepnas 3 Tect Ned4 (I1P-
busnka. 1)
YMmeer ucnonb30BaTh 6a30BbIe 3HAHUS B JIaGopatopHast | Dk3aMeH
0bJacTy siaepHO GU3UKH 7151 00BICHEHUS pa6ota (ITP-6) | D.2.11,
SIBIICHU TIPUPO/IBL, paOOTHI TEXHUYECKHX 3214
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YCTpoﬁCTB 1 TCXHOJIOTUYCCKUX MPOIECCOB

Baasgeer npuemamu aHanusa v cucremaruzanuu | JlabopatopHas | Dk3aMeH

HOTy4eHHOU MH(POPMAIUU, MOAEIUPOBAHUS pa6ota (ITP-6) | D.2.14
IIPOLIECCOB U SIBJIICHUH JJIS1 BBIABIICHUS

OCHOBHBIX SaKOHOMepHOCTeﬁ HX IIPOTCKAaHHUA

TurnoBble KOHTPOJLHBIE 3a/IaHUS, METOJUYECKUE MAaTEPUAIbl, ONPECISIONINE
IpoLEIypbl OICHUBAHUA 3HAHWM, YMEHUHW W HABBIKOB M (WUJM) OIbITa
JEATEIIbHOCTH, a TaKX€ KPUTEPUU W TOKa3aTeau, HEOOXOAUMBbIE Jisl OLICHKU
3HaHWM, YyMEHUH, HAaBBIKOB U XapaKTepHU3yIIIHe dTanbl (HopMUpOBaHUS
KOMIIETEHIIMM B TIPOLIECCE  OCBOCHMSI  OOpa30BaTENIbHOW  IPOrPaMMBI,

npeacrasiieHsl B [Ipunoxenun 2.
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V. ClIMCOK YYEBHOM JINTEPATYPHI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIHUIIJINHBbI
OcHoBHas JuTEeparypa
(onnexmponnwvie u neuammvie uz0anus)
1. KyzuemnoB C.U., ®m3uka. Mexanuka. MexaHMIeCKUe KOJICOaHUS M BOJHBI.
Mornekynspras puzmka. TepmoauHaMuKa: yaeOHOe MocoOue s By30B M0 TEXHUUECKUM

HalpaBJICHWSIM W crieimanbHocTsiM, MockBa, HWudpa-M, 2017. — 247 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:840652&theme=FEFU

2. CagenneB U.B. Kypc ¢usuku. B 3-x Tomax. Tom 1. Mexannka. MosekysipHas
¢dumsuka. 13n. 4-e, crepeorun. / .B. Cagernbes - M.: Jlanb, 2008. - 320 c.
3. https://lib.dvfu.ru:8443/lib/item?id=chamo:348677&theme=FEFU

4. CasemseB M.B. Kypc ¢m3uxu. B 3-x Tomax. Tom 2. OneKTpU4ecTso.

Konebanus u BoiHbl. BonHoBas onruka. M3n. 3-e, crepeotun. / .B. CaBenbeB - M.:

Jlanb, 2007. - 496 c. https://lib.dviu.ru:8443/lib/item?id=chamo:348432&theme=FEFU

5. CasenbeB M.B. Kypc ¢wmsukn. B 3-x tomax. Tom 3. KBantoBas omnruka.
AtomHas ¢usuka. Pusuka TBEpHOro Tena. PuU3MKa aTOMHOTO siipa W 3JE€MEHTapHBIX
yactui. WM3n. 4-e, crepeorun. / W.B. CasembeB - M.:. Jlawn, 2007. - 432 c.
https:/lib.dvfu.ru:8443/lib/item?id=chamo:348433&theme=FEFU

6. I'pabosckuii P.M. Coopuuk 3amau no ¢usuke. CII6: «Jlanb», 2012. — 128c.
http://e.lanbook.com/books/element.php?pll_id=3899

/. JluneiiHple W HenuHEWHble ypaBHeHWs ¢usuku. Y. 1 YpaBHeHus
MaremMaTuieckor (Gpu3uky [DJIEKTPOHHBIA pecypc| : yueOHoe mocodue / cocT. A. B.
KombrtoB, A. B. KocoOytikuit. — DmnektpoH. naH. — Kemeposo : KemI'Y, 2018. — 82 c.
https://e.lanbook.com/book/111491

JlonoJIHUTeIbHAS JTUTEpaTypa
(newammvie u 2neKmporHbIe U30aHUs)
1. Tpodumona T.U. Kpartkuit kypc ¢uszuku. / T.1. Tpodpumosa. - M.:

Bricmras mkoma, 2007r. r. — 352 c.
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https://lib.dvfu.ru:8443/lib/item?id=chamo:348432&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:348433&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=3899
https://e.lanbook.com/book/111491

https://lib.dvfu.ru:8443/lib/item?id=chamo:295007 &theme=FEFU

2. Kuxomn W.K., Kuxkomn A.K. MomnekynspHas ¢usnuka: YdeOHOE
noco6wue ms 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.II. Mexanuka. / C.II. CtpenkoB — CII6: u3nareabcTBO
«JIaapy, 2005. - 559.
https://lib.dvfu.ru:8443/lib/item?id=chamo:389299&theme=FEFU

4, ['paboBckuii P.1. Coopuuk 3amau o ¢usuke. CII6: «Jlanby, 2012. —
128c.
http://e.lanbook.com/books/element.php?pll_id=3899

Ilepeyenn pecypcoB HHGOPMAIMOHHO-TEJCEKOMMYHUKANMOHHOU CeTH
«AHTepHeT»

1. DnekTpoHHas (pu3MuecKas SHIUKIoneaus [DinekTponHsiid pecype] //

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

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI U

U POTrPaMMHOI0 00ecrnevyeHus

B yuebGHoM mpouecce mno gucuuiimHe «®du3uKay  HUCMIOJIB3YIOTCS
cienyomue MUHPOPMALMOHHO-CIIPABOYHbIE M TIOMCKOBBIE CHUCTEMBI, a TaKXKe
MpOrpaMMHOE 00ECIIEUeHHE U DJIEKTPOHHBIE OUOINOTEYHBIE CUCTEMBI:

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

IIpoepammnoe obecneuenue:

— Onmnepanunonnas cuctema Windows;

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

— Ilaker cTanmapTHBIX IPOrPaMM I BHIIOJHEHUS JIAOOPATOPHBIX padboT

DnekmponHvle OUOIUOMEUHBIE CUCTEMDbL.

— Hayunas snextponnas 6ubnanoreka eLIBRARY.RU // Pexum noctyna:

http://elibrary.ru/defaultx.asp
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VI. METOANUYECKHUE YKA3AHMUSA 110 OCBOEHHUIO
JUCHHAIIJINHBI
PadoTa Ha Jexknumn.

OcHoBHas 3a/aya MpU CIYIIAHUHU JICKIUA — YYUTHCS MBICIUTH, TOHUMATh
UJCH, HW3JIaracMble JIEKTOpOM. JIeKIMH SBISIFOTCS OJHHMM W3 OCHOBHBIX BHJIOB
3aHATUN B By3e. Ha neknmsx m3ydaeTcsi B OCHOBHOM TEOPETUYCCKUN MaTepuall.
Braenpenne B y4eOHBIM MPOIECC  HOBBIX  TEXHUYECKUX  CPEACTB U
IPOrPaMMHUPOBAHHOTO OOYYEHHS JOJDKHO TIOBBIIIATh KadecTBO, 3((HEKTHBHOCTH
nekiui. TeM He MeHee U3BECTHBIM CIenuanucT B 00JacTU MEXaHUKHU mpodeccop
B.JI. KuprinueB yTBep Kal, 4To «IOKa XKUBET YEJIOBEUYECTBO, HE YMOJIKHET JKUBast
pedb U nepeada 3TON peublo MOJ0KEHUN HAYKN».

Bo3moxHBI 1Be (hOpPMBI JICKITMOHHBIX 3aHATHI: TIEpBas — CTYJSHT 3apaHee
3HAKOMUTCSI C COJIEP’KaHMEM JIEKIMH T10 JIMTepaType, KOTopas PEKOMEH0BaHA
JICKTOPOM; BTOpas — CTYACHT NMPHUXOAUT Ha JICKIUIO, HE 3HAsl, O 4eM OyAeT HATH
peun. IlepBas Qopma sBiaseTcs uUACANBHOW TSI YCBOCHHUS TEOPETUIECKOTO
MaTepuaia, HO Ha MPaKTUKE OHa BCTpedaeTcs penako. Yaiie uMeeT MecTo BTopas
dbopma.

3anuce nexyuu. TIpUHATO CcUUTATh, YTO HEOOXOAMMO 3aMKCHIBATH TJIABHOE,
OCHOBHOE B JIeKIIMU. DTO BepHO. Ho uTO ke siBnsiercs rmaBHbIM? Eciu cTyneHt He
TOTOBUJICS K JICKITMH, OH HE 3HAET €€ COACPIKaHMUsS, TO3TOMY BBIJEIUTH IJIaBHOC B
X0JIe CaMO¥ JICKITUU ObIBAET HEJIETKO.

OgHuM W3 TEHTPAIbHBIX (U3MUECKUX TIOHATHUH SBISCTCA TOHSATHE
(bu3MYecKoro sBJICHUS. 3a OJHY JIEKIMIO OOBIYHO paccMaTPHUBACTCS [BA-TPHU
busnueckux sBiaeHusa. [lodToMy BaXKHO OTMETUTH MOMEHT, KOTJa JIEKTOD
HAaYMHACT TOBOPUTH O TOM WM WHOM (u3nyeckoM siBiieHWU. M3nokeHue CyTh
(U3MYECKOTO0 SBIICHUS JICKTOP HAYMHACT C XapaKTEPUCTUKHU €ro KauecTBa. JIekTop
bopMyIHpPYET OOBIYHO CYITHOCTH SIBJICHHS ITOCJIC TEMOHCTPAIIMH OTBITA, PUCYHKA
Ha JIOCKE (PHCYHOK TIO3BOJISICT HATJISTHO MPEJICTAaBUTh CYIIHOCTH SIBJICHHS), WJIH
MOCJIE CJIOBECHOW (hOPMYIHPOBKH sBieHMs. KadecTBO SIBICHHUS CTPYKTYpPHO

ONpeAeNsieTcss TpeMs BaXXHEHIIMMHU dBJIeMEHTaMu: (U3UYECKON CHUCTEMOH,
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XapaKTePUCTUKOM OOBEKTOB CHUCTEMBbI M (PU3NYECKUMHU TMPOIECCaMU, KOTOpHIE
IPOUCXOAAT B CHCTEME. OTH DSJIEMEHThl KauecTBa SBJIEHUA HEOOXOIUMO
3a()UKCUPOBATH B CBOEM KOHCIIEKTE.

Jlanee HEOOXOAMMO OTMETUTH MOMEHT Tepexoja K H3JI0KCHHIO
KOJIMYECTBEHHON CTOPOHBI SIBJIECHUS, KOTJa JIEKTOP HAYHET BBIBOAUTH OCHOBHOM
busnueckuit 3akoH. OOBIYHO CcHaudana (POPMYIUPYIOTCS OCHOBHBIE MOJIOKEHHUS
buznyecKoil MoJIenH SIBICHUS, JEIAI0TCs JOMOJHUTENbHBIE TPEANON0KEHNUS UITU
dbopmynupyercs ycioBus. Jlanee Bce HIET MO OOBIYHOM cXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIINE (PUBMYECKUE 3aKOHBI, W COCTABISICTCA 3aMKHYTas CHCTEMa
YpaBHEHUH; 3aTeM HUAET 3Tall MaTeMaTHYEeCKUX MpeoOpa3OBaHM, B pe3yJibTare
KOTOPBIX MOJYYaeTCs] aHAIMTUYECKOE BBIPAYKEHUE UCKOMOIO (PU3MUECKOI0 3aKOHA.
YTO rimaBHOE B KOJMYECTBEHHOM CTOPOHE SIBIEHUU? BO-TIEPBBIX, 3TO OCHOBHBIC
AJIEMEHTHl (PU3UYECKON MOJENH, AOMOJHUTEIbHbBIE MPENNOJIOKEHUS U YCIOBUS.
Bo-BTOpBIX, 3TO 3amuch OCHOBHBIX (PM3MYECKUX 3aKOHOB. DTal MaTEeMaTHUYECKHUX
npeoOpa3oBaHuid, MATEMAaTUYECKUX BBIKJIAJJOK MOKHO (PMKCUPOBATh YaCTUYHO. B-
TPETBUX, 3TO OKOHYATEIBHOE aHAJTUTHYECKOE BBIPAKEHUE 3aKOHA.

Jlanee MOXHO TOBOPUTH O CIEACTBUSAX H3 3aKOHA, O MPAKTHYECKOM
IPUMEHEHUU JAHHOTO SBJIICHHUSL.

Bueayoumopnas paboma nao xoncnexmom. Xopomio Obl B 3TOT XK€ JICHb
WM Ha cleAylmmid JeHb 00paboTaTh KOHCHEKT. BoccTaHOBUTH Bce
IIPOMEKYTOUHBIE BBIKJIAJIKH, IPOIYIICHHBIE Ha JIEKIMM IPU BBIBOJAX 3aKOHOB.
Cnegyer mpoaHAIM3UPOBATh 3aKOH (ompeAesieHus (PU3NYECKUX BEJIUYMH,
(bu3MYEeCKUl CMBICH, YCIOBUSI MNPUMEHMMOCTH, TMPAKTUYECKOE MPUMEHEHUE
3aKOHOB), @ TaKX€ KOJMYECTBEHHYIO CTOPOHY M BO3MOYKHOCTH HPAKTHYECKOTO
NpUMEHEHUs BceX (PM3MUECKUX SIBICHHM, KOTOpbIE ObUTM PACCMOTPEHBI HA JIEKIIUH.

Bonpocut k niekmopy. Ha eKIuu MOXHO 3a/1aBaTh BOIIPOCHI B MUCbMEHHOU
Y YCTHOU (popMax, B KOHILIE JIEKIIMH U TI0 X0y M3JIOkKEHUsI MaTtepuana. Bornpocsl —
BaXHBIA 3JIeMEHT JieKIuH. OHU TIOMOTaloT YCTaHOBJEHHUIO Oo0Jiee TECHOro
KOHTAKTa MEXIY JIEKTOpOM U ayaurtopueil. [lo copep:kaHuio BOMPOCH! JOJIKHBI

OTpa)kaTh MaTepuai JAHHOW JIEKIIMU WIH Tpeapiaymed. GopMyarpoBKa BOIIPOCOB
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JOJKHA OBITh YeTKOM M KpaTtkod. Bompoc momkeH ObITh KOHKPETHBIM.
becnone3nsl 0o0mue Bompockl. Hampumep, JIeKTOp, HOAT0, CKa)KEM B TEUEHUE
COpOKa MUHYT, BBIBOJIUJI CJIOXKHBIN Pu3nueckuii 3akoH. [loctynun Bonpoc: "Mue
HE TIOHATEH BBHIBOJ 3akoHa. Hens3s nu moBroputh?" Bompoc o6mmit u
HEKOHKpeTHbI. He MoxkeT ObITh, UTOOBI CTYAEHTY OBLIO HEMOHSTHO BCE, BCE
BBIKJIAJIKU U dTanbl. HesiceH, kak mpaBuiio, KAKOKW-TO OJIMH AJIEMEHT, 3Tal. BoT Ha
3TOT 3JIEMEHT 1 He0OX0IMMO 0OpaTUTh BHUMAHHE JIEKTOPA.

He pexomenayercss 3amaBarh JIEKTOPY TMOCTOPOHHUE BOIIPOCHI, HE
OTHOCSILIMECS K MaTepualy JEKLIHUH, UX MOYKHO 33JaBaTh YCTHO MOCJIE JIEKIIHH.

PabGora ¢ yueOHoii sureparypoil. CTyJeHT B T€UEHHE ceMecTpa o0s3aH
paboTaTh C JUTEPaTypoOil, PEKOMEHIOBAHHOW JIEKTOPOM, IpPH MOJATOTOBKE K
CEMUHAPCKUM U JIA0OPATOPHBIM 3aHATHSAM, K KOHTPOJBHBIM padoTaMm, NpH
00paboTKe KOHCIEKTOB JICKIMH, MpU HamuMcaHud pedepara, MOATOTOBKE K
3a4eTaM, HK3aMEHaM.

Bo3moxHbI 1Ba ciydas:

[) crynent oOpamaeTcss K JWTeparype, Korja Marepual, IOJJIeKalui
U3YYEHUIO, TPOUYMTAH Ha JICKIUSX;

2) CTyIEHT BBIHYXJEH OOpaTUThCA K yU4eOHUKY IJIsi M3y4CeHUs] MaTepHuaia,
€I1le HE MPOYUTAHHOTO Ha JIEKLHUSX.

B nepBom ciaydae HEOOXOOUMO MPEABAPUTENIBHO HM3YyUYUTh MaTepHall IO
KOHCIIEKTY JICKIIMM, OTMeYas TJiaBHbIe "opueHTuphl" Pusndeckoro spienus. [lanee
NPUCTYNaTh K YTEHUIO Yy4yeOHHKa, (O3HaKOMJIEHHME C MaTepuajioM Yy4yeOHHKa
JOJKHO TTPOUCXOUTD TOJI TEM ke 00IIEeMETOA0JOTMYECKUM YTIIOM 3PEHUs, YTO U
YTeHHE KOHCIIEKTa JieKUWd. B yueOHuMKe MOXHO MPOYUTAaTh YTO-TO HOBOE 00
U3y4aeMOM SIBJICHUU, MOXKET OTKPBITbCS HOBasi CTOPOHA, JETajlb, HE OTMEUYECHHAS B
nexuuu. Bee 910 Hamo 3adukcupoBaTh Ha MOJSX KOHCTIEKTA JICKITUH.

Bo BTOpOM ciiydae moJsie3HO U3y4aeMblii MaTeprall MpounTaTh ABa pasa. [Ipu
NEePBOM UTEHUU 3alMCH HE JENIAI0TCs, MPOMCXOJUT 3HAKOMCTBO C OOUIei

CTPYKTYpOU (DU3UYECKOTO SBICHUS, C MPAKTHUYECKUM HMCIOJIHb30BAaHUEM SIBJICHUSI.
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[Ipn BTOpOM YTEHMHM COCTABIIAETCS KPATKUK KOHCIIEKT, B KOTOPOM OTMEYAIOTCS
TJIaBHBIE CTPYKTYPHBIE JIEMEHTHI (DU3UUECKOTO SBICHHUS.

Pemenne 3agay. CucremMaruyeckoe pelieHHe 3aJady — HeoO0XOoAUMOe
YCIOBUE YCHEIIHOTO u3y4yeHUs (u3uku. PemieHue 3agad moMmoraer ysICHHUTH
(u3NYECKUI CMBICH SIBICHUH, 3aKpEIUISIET B TaMATH (POPMYJIbl, IPUBUBAET HABBIKU
IPAKTUYECKOr0 IPUMEHEHUS TEOPETUUECKUX 3HAHUI.

[Ipu pemennu 3a1a4 HEOOXOIMMO BBINOJIHSATH CIEAYIOLIEE:

1. Cnenatp yeprex, MOSCHAIOIIMI 3a7ady (B Te€X cilydasx, KOrja 3TO
BO3MOYKHO). BBINOMHATE €ro Hago akKypaTHO TMpU [OMOIIM YEepPTEXKHBIX
IIPUHAJIEKHOCTEN.

2. VYKka3aTb OCHOBHBIE 3aKOHBI UM (OPMYJIbl, HAa KOTOpPBIX Oazupyercs
pelieHre 3a7ad, JaTh CIOBECHYIO (POPMYIHMPOBKY 3THUX 3aKOHOB, DPa3bsCHUTH
OyKBEeHHbIE 0003HaUEHUs, yoTpeosieMble pyu Hanucanuu u popmyn. Eciau npu
pELICHNH 33a/1auu MpUMeHsieTcs (opMysia, MOJyUYEeHHas JUIsl YaCTHOTO Ciyyasi, HO

BbIpaKarOIIasi KAKOW-1100 (PU3MUECKUI 3aKOH, TO €€ CIEAYET BHIBECTH.

3. Pemenne 3amaum CONMpOBOXKIAaTh KPATKMMM, HO HCUEPHBIBAIOIIUMHU
MOSICHEHUSIMU.
4, Pemnte 3amauy B 00111eM BHJIE, T.€. BHIPA3UTh UCKOMYIO BETUUMHY B

OYKBEHHBIX OOO3HAYEHUSX BEJIWYWH, 3aJaHHBIX B YCJIOBHH U B3ATHIX U3
CIIPABOYHBIX TAOJIHII.

duznueckre 3a7aydl BeCbMa MHOTOOOpa3HbI M JaTh €IUHBIM PELenT HX
pemieHruss HeBO3MOXHO. OJHAKO, KaK TpaBWiIO, (U3NYECKUE 3aladdl CIETyeT
pematb B oOmiem Buzae. llpu sTom cnocobe HE TPOM3BOAITCS BBIUUCICHUS
MPOMEKYTOUHBIX ~ BEJIWYWH;  YHCIIOBbIE  3HAYCHUS  TOJICTABIAIOTCS B
OKOHYATEIbHYIO0 (pabouyio) popMyiy, BEIpaXKaIOIIYI0 HCKOMYIO BEJTUYHHY.

d. [ToacTaButh B pabouyio Gopmyny pasMEpHOCTH HIIM COKPAICHHBIS
0003HaueHUs SANHUI] U YOSTUTHCA B IPABMIIHHOCTH €IUHUI] U3MEPEHUS MCKOMOM
BCJTUYMHBI.

6. Bripasuth Bce BenWYHMHBI, BXOIANME B padouyio ¢Gopmyiy, B

enuannax CHU u BeImUcaTh UX UIST HATJISIIHOCTH CTOJIOMKOM.
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1. [ToncTraBUTh B OKOHYATENBHYIO (HOPMYITY, IOJYUYEHHYIO B pE3yJIbTaTe
pelIeHus 3aJla4i B OOIEM BHUJE, YACIOBbIE 3HAYEHUS, BHIPA)KEHHBIE B €AMHUIIAX
onHOM cucteMbl. HecoOmioieHne 3TOTO MpaBuja MPUBOAUT K HEMPaBUILHOMY
pe3ynbrary. VCKitOueHHe W3 3TOro ImpaBWia JIONYCKAaeTcs JHIIb IS TeX
OJHOPOJHBIX BEIUYHUH, KOTOPBHIE BXOJAT B BUAEC COMHOMXHUTEIEH C OAMHAKOBBIMU
MOKa3aTeJIIMU CTETIEHU B YUCIUTENb U 3HaMeHaTelb GopMyibl. Takue BeTUYUHBI
MO>KHO BBIPaXaTh B JIFOOBIX, HO TOJBKO OJIMHAKOBBIX €UHULIAX.

8. [IpoBecTr BBIYMCIEHHUE HCKOMOW BEIUYUHBI, PYKOBOJACTBYSCH
npaBUJIaMHu NPUOIMKEHHBIX BBIYMCIIEHHH, 3a1caTh B OTBETE YHCIOBOE 3HAUCHHE
Y COKpAIllEHHOE HAUMEHOBAaHUE €AUHUIBI U3MEPEHUSI UCKOMOI BEJIMYHHBI.

9. [Tpu noacTanoBke B pabouyto GopMyily, a TAKKe IPH 3alIUCH OTBETA,
YHUCJIOBbIE 3HAUYEHHUS BEJIMYMH 3aMMCHIBATH KaK MPOU3BEJICHUE NECATUYHOU TpoOu

C O,Z[HOI>'I 3Haqamep”1 ]_II/I(prI?I Iepeca 3amaToM Ha COOTBCTCTBYIOIIYIO CTCIICHL IIPH

ocHOBaHuU JeciaTb. Hampumep, Bmecto 3520 Hamo 3amucarh 352x103, BMECTO

0,00129 3amucars 1,29x10~3u T.]I.

10.  OueHuTh NPaBAONOJI00HOCTH YHMCICHHOTO OTBeTa. B psnme ciydyaes
Takas OIICHKAa IMOMOXXET OOHAPYKHUTh ONIMOOYHOCTH IOJYYEHHOIO pe3yibTaTa.
Hampumep, KIIJ[ TeroBoii MammHBI HE MOXET OBITH OOJbBINE CIUHUIIH,
ANIEKTPUUYECKUN 3apsii HE MOXET OBITh MEHbIEe BJEMEHTApPHOro 3apsja
e=16x10"19K1, cKOpoCTh Tela HEe MOXKET OBbITh OONBIIE CKOPOCTH CBETa B
BAKyyMe€ U T.J.

PaGora Ha sa0opaTopHBIX 3aHATHAX. TeopeTHYECKHMi Marepuall,
COOOIIaeMbIli Ha JICKIUAX, 3aKPEIUIICTCS B MAMSATH M CBS3BIBACTCSA C MPAKTHKOM
npu pabore B nabopatopuu. JlaboparopHble 3aHATHA AAlOT Oo0Jiee HarJsIHOE
MpeCTaBICHUE O IPOTEKAHUU SIBJICHUM U MPOIIECCOB.

Benukuii pycckuii yuensii M. B. JlomonocoB roBopwi: "OOuWH OHBIT 5

CTaBJIIO BBIIIE, YEM ThICSIUY MHEHUH, pOKIACHHBIX TOJBKO BOOOpaxeHueM" .
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Bo Bcex mabopaTtopusx CyIIECTBYIOT OCOObIe TpaBuUjia TMOBEICHUS

CTYACHTOB, KOTOPLIC H€O6XOI[I/IMO HCYKOCHUTCIILHO COGJ’IIOI[&TB. Omu npaesunia

HA3bl6AIOMCA npABUIAMU MEXHUKU bezonacnocmu.

3a 3HaHHE MPABWJI TEXHUKH O€30MaCHOCTH M 00S3aTENIbCTBO MX BBIMOIHSITH
KQKJIbIM CTYJEHT JOJKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

Iloocomoska Kk 6vinonneHuro nabopamopHol pabomsei. 3anaHue (TeMmy
paboThl) CTYJIEHT MOJIydaeT Ha MPEAbIAYIIEM 3aHATUU. [IOMaITHIOI MOATOTOBKY K
paboTe peKOMEHIyeTcsl BeCTH clieayroumMm obpaszoM. [IpouuTtaTs umeroiieecs
ornvcaHue paboOThl M OTMETUTh BO3HHKIIHE BOMPOCHl M HESCHOCTU. 3aTeM
IPOYUTATH COOTBETCTBYIOIINE pa3/ieibl M0 yYCOHHKAM WJIM KOHCIIEKTaM JICKIIUH.
[Tocne 3TOro cHoBa BEPHYThCS M K ONMCAHMIO, MOJAPOOHO MpopaboTaTh €ro u
0COOCHHO YacTh, MOCBSIICHHYIO MPAKTUKE, CAeNaTh 3alMucu B paboyeil TeTpasy,
COCTaBHUThH U 3aIMMCATh MPUMEPHBIN TIJIaH MPOBEJCHUS HKCIIEPUMEHTA.

[Ipuas Ha 3aHATHE, CTYACHT MPEABSBISIET MPENOJIaBaTENI0 CBOIO pabouyio
TETpajab C 3aMUCSAMH, MPOACTAaHHBIMA BO BpEeMsl MOATOTOBKH K paboTe, U caaer
oTyeT Mo mnpeabAyniei. Ilocie 3Toro MokHO, C pa3pelieHHs] IpernoaaBaress,
MOJIONTH K CBOEMY paboueMy MECTy W O3HAKOMHUTHCS C YCTaHOBKOW, 3amHcaTth B
pabouyro TeTpajb JaHHBIE O MPUOOPaX.

Ilepen BbIONIHEHHWEM pabOTHl CTYIAEHT OecelyeT C MpenojaBaTesieM
(mpoBOAMTCS AONMYCK K paboOTe), MpU STOM BBISICHAETCA, HACKOJBKO CTYACHT
MOATOTOBJIEH K padoTe.

Henooeomoenenunwiii  cmyoenm « pabome He Oonyckaemcs. Ecmum
PE3yNBTaThI OMPOCa YAOBIECTBOPUTENBHBI, CTYICHT MOKET BBITIOJHATH PaboTy.

[To okOHYaHWUW W3MEPEHUHN CTYJEHT MOKAa3bIBACT MOJYYCHHBIC PE3YyJIbTAThI
NPEMoAaBaTeNto, KOTOPBHI MpOBEpSeT W TMOAMUCHIBAET uX (0e3 MoANucH
npenoaaBarenss paboTa He cuUMTaeTcsl BbINOJIHEHHOH). [locie 3TOro MoOKHO
pa3o0paTh YCTaHOBKY M IPUBECTHU B MOPAIOK paboyee MecTo.

O6paboTka pe3yabTaToB M O(OpPMJIEHHE OTYETa IMPOBOAUTCS B TEUCHHUE
HEJENu TOocje BbIMOMHEHUS paboTel. CTyAeHT, HE COaBUIMI OT4eTa B CPOK, K

cieayrlieit pabore He TOMyCcKaeTcsl.
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Tpebosanus, npeovsasisemvie k omyemy. OTder (MabopatopHas KapTOUyKa)
JIOJKEH TOJHOCTBIO OTPa)XaTh BCE MPOBEJICHHBIC W3MEPEHUS, BBIYMCICHUS U HUX
pe3ynbTaThl. [Ipu onieHke paboThl CTY/IEHTa MPENoAaBaTeNlb yYUTHIBAET BCE ATAIlbI
paboTHI CTyACHTa HaJ OTUYETOM. Eciu omuem He Obll npuHam npenooasamenem u
8038paueH 01 00pabomKu, Mo 6ce UCNPasieHUs GHOCAMCI 8 MOM Hce IKIEMNILAD
OT4YeTa; MpU HEOOXOJMMOCTH MOXKHO J00aBIIATh K HEMY YHCTbIE JUCThI, HO
MEepBOHAYAJIbHBIA BapUAHT ¢ TOMETKaMU MpEenojaaBaTels JOJKEH ObITh COXPaHEH.
Ilomnume: owubku He06X0OUMO UCNPABIAMb, HO He NPAMams!

Otuert 1o 1abopaTopHON pabOTE AOTKEH COACPIKATH:

1. KpaTtkyto ¢popmMyIupoBKY 1eJIH pabOTHI.

2. CxemMaTW4ecKUd 4YEPTEX, TMOIACHIIONMN YCTPOHUCTBO TMpubOpa WM
YCTAHOBKH W MIPUHIIUII €T0 JACHUCTBUSI.

3. Kparkyro Teoputo, coaepxairyro pabouyro  popmyny  uiu
MOCJIEIOBATEILHOCTh (POPMYIL.

4. Pe3ynbTaThl U3MepeHuil (1o BO3MOXKHOCTH B gopme Tabmun). B otuere
CJeAyeT MPUBOJUTH PE3YyJbTAaThl BCEX W3MEPEHUW, B TOM YHUCJIE M OKAa3aBLIMXCS
OMMUOOYHBIMU. YKa3bIBAa€TCS M TMPUUYMHA, O KOTOPOM OHM UCKIIOYEHBI U3
JNaIbHEUIINX BBIYUCIICHUH.

5. Bpruncnenue pe3ysbTaToB. BhIUKMCIEHUS NPUBOAATCS B CIEAYIOLIEM
BUJIC: BBHIMIMCHIBACTCS CHauaja opmysa B oOiieM Buje, 3aTeM Ta ke (popmyna c
ITOJCTAHOBKOM YMCJICHHBIX 3HAYECHUM BEJIMYMHBI. ECiau ogHa M Ta K€ BEIUYMHA
BBIYHUCIISICTCSI HECKOJIBKO pas, TO (hOpMYITy MOBTOPSTH HE CIICTYET.

6. Bpiuucinenne mnorpemnocreid. IlpuBoastcs GopMysbl BBIYUCICHUS
MOTPENTHOCTEN U PAcUeThI MO ATUM (opMyJIam.

7. OKoHYATEIBHBIN Pe3yIbTaT WU TAOIHIA PE3YIHTATOB.

8. BobBogpl. K HMUM OTHOCATCS: 3aKJIIOYEHHE O COOTBETCTBHUH
AKCIEPUMEHTAIBHBIX PE3YJbTaTOB TEOPETUUYECKHM, O BO3MOXKHBIX MPUYMHAX
OTKJIOHEHUHM, O CPABHUTEIIBHOM POJIA OTAEIBHBIX UCTOYHUKOB IMOTPEIIHOCTEM, O

HCAOCTAaTKax IMPUMCHACMOI'O MCTO/I4, HpI/I60pOB UT.IO.
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[Ipu momyueHun nomycka K JlabopaTOpHOW paboTe M 3aluTe TEOPUHU
CTYJEHT JOJDKEH MOKa3aTh:

1.  SlcHoe mnoOHMMaHWE TIOCTABICHHOW Iepel HHUM 3a7aud. 3HaHUE
(bu3NYECKOi CYyITHOCTHU SBJICHUH, KOTOpBIE OyIyT U3y4aThCs, yMEHHE 1aTh YETKOE
OIIpPE/IETICHUE BCEX U3MEPSIEMBIX BEJINYHH.

2. 3HaHHE OCHOBHBIX (PU3MUECKHUX 3aKOHOB IO TEME pabdOThl U yYMEHHE
UX HCIOJIb30BATh JJI1 O0BSICHEHUS CYITHOCTH U3y4aeMbIX SIBICHHIA.

3. SIcHoe NOHMMaHKe MIPUMEHSIEMOI0 METO/1a U3MEPEHUI, 3HAaHUE MPUHIUIA
JEUCTBUS U, 110 KPaHEN Mepe, B OCHOBHBIX YEPTax, - YCTPOMCTBA MCIOJIb3yEMBIX
B paboTe mpruOOPOB, HABBIKK pabOTHI ¢ TPUOOpaMHU.

4. YMeHue BBIBECTM M OOBSICHUTH pacueTHyio ¢opmyny. Ilpu BbIBOzE
(bopMybl cleayeT UCXOOUTh M3 OCHOBHBIX 3aKOHOB (3aKOHbI HbIOTOHA, 3aKOHBI
coxpaHeHwus, 3akoH OMa ¥ T.11.).

5. 3HaHUE METOJIOB pacueTa NOrpelHOCTEN (PU3NUECKUX BEIUYHH.

6. 3HaHWEe TpaBWJ TEXHUKH O€30MACHOCTU MpHU padoTe B JabopaTopusix
bu3uKHm.

3anomMuHaTh CHEAYEeT TOJBKO OCHOBHBIE (POPMYJBI U MAaTEeMaTHYECKYIO
(GOpMyJIMPOBKY OCHOBHBIX 3aKOHOB.

JIxk3amMmenbl. [loaroroBka Kk 3xk3amMeHy. JK3aMeH N0 (PU3UKE — UTOT pabOTHI
CTYJEHTa B TE€UYECHHE CeMecTpa. ['OTOBUTBCS K 3K3aAMEHY CIEAYET YK€ C IEPBBIX
HEJeNIb CEMECTpPA, HE OTKIAJbIBas 3Ty padOTy Ha 3K3aMEHALIMOHHYIO CECCHIO.
Heobxoaumo B KalleHIAapHbIE CPOKH BBIMOJHUTH M CHATh BCE JaOOpaTOpHBIE
pa®oTHl U WHBIE 3aJjaHMsl, T.€. K 3a4eTHON Hejaene (3TO MOCHeAHssT Helems nepes
HK3aMEHAIMOHHOW ceccueil) JOKHBI OBbITh BBINOJHEHBI BCE MEKCECCHOHHBIE
paboTHI.

B Teuenme cemectpa HeEOO0XOauMO paboOTaTh C KOHCIEKTOM, T.€.
CUCTEMATU3UPOBATh MaTepual JIEKIUH. 32 CEeMECTp U3y4aroTcsl, KaKk MpaBuIIo, ABE-
Tpu (U3MYECKHME TEOpHH. YUYeOHBI MaTepuay, OTHOCSIIMICS K OJHOU
(¢uznyeckoil Teopun, oueHb BeIMK. IIbITaThCs K€ YCBOUTH HECKOJIBKO (PU3NYECKUX

TCOPHUHU 3a TPHU-UYCTHIPC THA 9K3aMEHALIMOHHOM CECCUM — TPyaAHOC U 6€3H3I[€}KHO€
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neno. lleHHOCTh TakuM 00pa3oM YCBOEHHBIX 3HAHUM HEBEIUKA, OHU OBICTPO
yleryunBaioTcs. Heo6xoaumo 3HaTh OOIIYIO0 CTPYKTYPY (PU3UUECKON Teopuu: ee
TPU OCHOBHBIE YaCTH:

1. DMnupudecKuii U TeoOpeTHUeCKuii 6a3uc.

2. SAnpo Tteopuu (oCHOBHBIE (HU3WUYECKUE TOHATHSA, (PyHIaMEHTAIbHBIC
3aKOHBI U SIBJICHUA).

3. CiiecTBUS TEOPHH.

Ha 5T0i1 ocHOBE M HaJI0 paccMOTPETH JTH000€ (PU3UUECKOE SIBICHHE, KOTOPOE
MOKET OBITh MPEJIJIOKEHO IK3AMEHATOPOM.

3Hast OOIIYI0 CTPYKTYPY (PU3MYECKON TEOPHHU, BECh YUCOHBIM MaTepuasn 1o
U3y4aeMOoi TEOPHH MOKHO PacCIoJIOKUTh OYKBaJIbHO HAa OJIHOM CTpaHUIIE.

OtBer Ha 3Kk3aMeHe. B oTBere Ha Bompochl OuiieTa, a TaKXkKe M B
JIOTIOJIHUTEIBHOU Oecelle CTYJIEHT JOJKEH NoCTapaThCsl MPOSIBUTH 3HAHUE OO0IIeH
CTPYKTYpBl Kypca, 3HaHHE TJIaBHBIX (PU3NYECKUX TEOPHM, UX CTPYKTYpY, 3HAHHUE
CUCTEMBI OCHOBHBIX IOHATHM, SBICHUN, 3aKOHOB KaXXI0M U3 Teopuil. CTymeHT
JOJKEH YMETh KaueCTBEHHO aHAJIM3UPOBaTh (PU3UUECKUE SBJICHUS U TIOKa3aTh, KaK
JAHHOE (PU3UUYECKOE SIBJICHUE MTPUMEHSETCS B PA3JIMYHBIX O0JACTSIX TEXHUKH.

Koncyabrauuu. KoHCynmbranmu npoBOASATCS B TEUEHUE CEMECTpa
(Texymue) U mepen dk3aMeHoM (Tpeadk3amMeHanroHHble). Hamo mocemars 1e u
npyrue. Xopowmuid 3p(exT AaeT Ta KOHCYNbTalUs, K KOTOPOH CTYIEHT 3apaHee
rOTOBUTCA. UTO 3HAYNT MOATOTOBUTHCSA K KOHCYJIbTAalMK? DTO 3HAYUT, BO-TIEPBBIX,
B OCHOBHOM IpOpadOTaTh U U3YYUTh YUEOHBIA MaTepuai, 0 KOTOpOM OylneT UATH
peyb Ha KOHCYJbTallMW. becnoyie3HO MATH Ha KOHCYJIbTAIMIO, HE IOBTOPHUB
Marepuan. Bo-BTOpBIX, CTYIEHT [OJDKEH COCTaBUTh II€PEYEHb BOIPOCOB, C
KOTOPBIMH OH OOpaTtutcsi K JeKTopy. Bompockl AOMKHBI OBITh YETKUMH U
rpaMOTHBIMH. BOIpochkl MOKHO 3a7aBaTh B YCTHOM M MUChMEHHOUM (popmax, Kak

yI0OHO CTYICHTY.
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VIl. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUILIAHBI
VIII.
MaTepI/IaJIBHO-TGXHI/ILIeCKOG 066CHC‘1€HH€ JUCIHHUITIINHBI «Duzuka»

BKJIFOYAET B ceO4:

1. JlabopaTopHble YCTAHOBKH JIJIs1 BBHITIOJIHEHUSI JTA0OPATOPHBIX PadoT 10
BCEM pazjzienaM (U3UKH.

2. KoMIiiekTel M3MEpUTENbHBIX WHCTPYMEHTOB  (IITAHTCHIIUPKYJIH,
MUKPOMETPBI, PYJETKU U T.1.).

3. [Tpubopsl TUISt U3MEPEHNUS (pu3nUecKux BEJINYHH
(3NEKTpOM3MEpUTEIbHBICE  MPUOOPBI,  TEPMOMETPBI, BECHI, IICHXPOMETPHI,
TecJIaMeTpbl, MOHOXPOMATOPHI U JIp.).

4, [lepcoHambHBIE KOMIIBIOTEPHI JIJIS1 BHITIOJHEHUS J1a00paTOPHBIX PaboT
C MPOrPaMMHBIM 00ECTICUEHHUEM.

S. W cTOYHMKY TUTAHUSL.

6. BcrnomoraTenbHble METOIWYECKHE MaTepHallbl g J1a00paTOPHBIX
paboTt (TabauIlkl, IIAKATHI U T.11.).

7. PacxomHple MaTepwayibl IS TPOBEACHUS  JTa0OpaTOpPHBIX U
HCCJIEIOBATENLCKUX PaboT U yX0/1a 3a MpUuOOopamH.

8. CrnpaBo4HbI€ TAOJIUIIBI.

Jlns npoBeneHWsT JIEKIMHA M MPAKTAYECKUX 3aHSATHUM HCHOJIB3YETCS
aynutopubii  ¢ona Ilkonsr Ouomemutmubl. s mpoBedeHUs: J1aOOpaTOPHBIX
3aHSATHI UCIOJB3YIOTCS JJabopaTopun Gpu3nku EcTecTBEeHHOHAYYHOW HIKOJIbIL:

J740 u [1742 — nabopaTopuu MEXaHUKHU U MOJIEKYJIAPHON (U3HKU;

J817 u ]I819 — naGopaTopuu 37IEKTpUIECTBA K MAarHETU3MA,;

1744 n [1821- nabopaTopuu ONITUKU, ATOMHOMU U SIEPHON (DU3HKHU.

Bce wucnonb3yemblie ayauTopuu 0O0OpyAOBaHBI Il paboOThl B (opmare

Power Point/
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Ipuioxenue 1

§

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENBHOE YUPEKICHHE
BBICITICTO OOpa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOU
PABOTBI OBYUYAIOHINXCA
N0 JUCHUILIUHE «DU3UKa»
Hanpasaenue noarorosku 19.03.01 buorexnosorust
npoduis «llumeBas OMOTEXHOIOTHS
dopma NOArOTOBKU OYHAS

BaaauBocTok
2017
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HHT.YYEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI
IInan-rpa¢guk BHINOJTHEHHSA 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

M3yYEHHUE OTIEIbHBIX
15.05 - 31.05

BOTIPOCOB
TEOPETUIECKOTO Kypca ¢
HaIMCaHUEM KOHCIIEKTa

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

a/p

3 K kaxxnomy 3aHATHIO [ToaroroBka k 9 YcTHBIN onpoc,
CEMHUHAPCKHUM 3aHSATHIM pelieHue 3a1a4

4 15.12, 30.05 [Toaroroska 5 [TpoBepka u oreHka
pedepara/pedepaTuBHOTO pedepara/ olieHKa
JoKJ1aga pedepaTuBHOTO
(momomHUTENbHAS JIOKJIa/1a
paborta, He sBIseTCA
00s13aTeNBHOM )

5 DK3aMeHaI[MOHHAs [ToaroroBka k sk3ameny | 8 OK3aMeH

ceCCUAa

3AJIAHUSA 151 CAMOCTOSITEJIBHOM PABOThHI

BOHpOCLI JIA CAMOCTOATECIBHOIO H3YYCHUA U HAIIMCAHUA KOHCIIEKTA

Cunel Tpenusi, kodpduiment tpenus. [oHsITHE O peaKTHBHOM JBHKECHUMU.

CBoiicTBa M MCHOJB30BAHKUE YJIbTPAa3ByKa U MH(PpPa3ByKa. YUET U HCHOJIb30BAHKE

pe30HaHCa.

Ocuogubie nonoxkennss MKT. CriocoOb1 u3Mepenus TeroeMKoCcTH. JKuakue

KpUuCTaJlJIbI,

HNX HCIIOJB30BaHUC.
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DneKTpocTaTHIecKast 3aluTa. [Ipumenenue KOHJIEHCATOPOB.
BricokoTemnepaTypHble  CBEpPXIPOBOAHUKHU. IIpumenenue cunel  Jlopenna.
[Ipumenenue  deppomarnetukoB.  @epputbl.  HMcnonb3oBaHue  sSBICHUS
DJIEKTPOMAarHUTHOM  MHAYKUMHA B DJJEKTPOTEXHHKE W PaJUOTEXHHKE.
TpancpopMaTopsl, UX UCIOIB30BAHUE.

WNneanbHblil KoNeOaTENbHBIA KOHTYP, CBOOOJHBIE KOJIEOAHHS B KOHTYE.
OTKpBITHIN KOJeOaTenbHbIN KOHTYp. OnbIThI ['epiia.

Bo3HUKHOBEHNE KOPITYCKYJIAPHON W BOJIHOBOW TE€OPUM CBETOBBIX SIBJICHUH,
JTalbl WX pa3BUTHA. lMnes KOpHyCKyJSIpHO-BOJIHOBOTO JyalM3Ma CBETa, €€
onbITHOE 000CHOBaHue. [lIkajia 3IeKTpOMarHUTHBIX BOJIH. JlMama3oH JIJIMH BOJH
BUJIMUMOTO CBETA.

[lonsiTue nyya. 3aKkoHbl TE€OMETPUYECKOW ONTUKH, 00dacTb MX
npuMeHuMocTH. Mukpockon. Ilokasarens npesnoMileHHs BeliecTBa. fBieHue
IIOJIHOTO OTPAXXEHUS, €ro MCIOJb30BaHME. 3epkana. TOHKHWE JMH3bI, HX
XapakTepUcCTUKU, popmysa TOHKOM JMH3EIL. [locTpoeHre n300pakeHui B JIMH3AX U
3epKaiax. [Ipumenenue wunTepdepomerpoB. [lpumenenune rojorpadum.
[TonsspuMeTpsl, MOJAPUMETPUUECKUE METOBI HCCIIETOBAHUS.

Jlromunucuennusi, ee npumeHeHue. lIpumenenne nazepa. CrHekTpaibHbIN
aHaJIN3.

buonornyeckoe aeiicTBUE pauOaKTUBHOIO U3JIyYEHUS], CIOCOOBI 3aIHUTHI.

S nepusriit peaktop. [IpoGiemMbl U IEPCHIEKTUBHI SACPHON IHEPTETUKH.

Bomnpocs! Aj1s1 CaMOCTOATEJIbHOM MOATOTOBKU K CEMUHAPCKUM 3aHATHAM

1o AucHuILInHe «Puznuka»
3ansarTue 2.
Tema: OCHOBBI KWHEMATHKH MATEPUAIBbHON TOYKH (2 yaca).

Bomnpocs! k cemunapy:

1. Marepuanbnas Touka. Cucrema orcuera. OTHOCUTENBHOCTh
JIBYDKCHUSL.
2. CKOpOCTh MEXaHUYECKOr0 JBUXKEHUS. BplunclieHMEe CKOPOCTH U

NepEMCIICHUA IIPU PABHOMCPHOM HpHMOHHHCﬁHOM JABHKXCHHUHN.
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3. VYckopenue BHKEHHs. BbIUKMCIIEHHE CKOPOCTH M MEPEMELICHUS MPU
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU.

4. KpuBonuneinnoe asmxenne. HopmabHOE, TAaHN€HIIMAIBHOE U TIOJIHOE
YCKOPEHHUS.

S. JIBrKEHUE 10 OKPY>KHOCTH. YTJIOBasi CKOPOCTh, YIJIOBOE YCKOPEHHE.

3ansaTue 3.

Tema: OCHOBBI KJIaCCH4Y€CKOM JUHAMUKH.

Borpocsl k ceMHuHapy:

1. [ 'paHUIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKH.

2. 3akonbl Hprotona. HMuepumaneHas cucrema otcuera. [IpuHImn
OoTHOcuTeNnbHOCTH ["annmes.

3. 3akoH BcemMupHOro TAroreHus. Cuiia TKECTH. Y CKOpPEHHE
CBOOO/IHOTO MaJIeHUsl.

4. Cuna ynpyroctu. [ledopmanuu, Buasl nepopmanumii. 3akon 'yka.

S. Cuna tpenust, Ko3ppuuueHT TpeHus. Buasl TpeHus.

3ansTue 4.

Tema: Mexanuka TBepAoro rejia. 3aKOHbI COXpaHEHUsI B MEXaHHMKe.

Bormpocsl k cemunapy:

1. MowmenT Cuitbl 1 MOMEHT MHEpUHH Testa. OCHOBHOW 3aKOH JTMHAMHKHU
BpaIIaTeIbHOTO JBUKEHUS.

2. Mexanudeckast paboTta 1 MOIIHOCTh. KOHCepBaTHUBHBIE CHUJIBI.

3. Mexanudeckasi sHeprusi, ee Buabl. CBsi3b 3HEPruu U padboThl. 3aKOH

COXpaHCHUA MEXaHU4YeCKOM 9HCPIruu.

4, Nmritynbe Tena. 3aK0H COXpAHEHMS] UMITYJIbCA.
S. MowmeHT umnyinbca. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJIbCa.
3ansTue 5.

Tema: Mexann4yeckue Koje0aHusi M yIPyrue BOJTHBI.
Bormpocsl k cemunapy:
1. ['apmonnueckue koneOanusa. Kunematmyeckue XapaKTEpPUCTUKH

K0J1€0aTEIbHOTO IBUYKEHUSI.
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2. KBasuynpyrue cuibl. YpaBHeHHE TapMOHMYECKHX KoyieOaHUIl B

nuddepeHInanbHON U UHTETpabHOM Popmax. ["'apMOHUYECKHIT OCIUILISATOP.

3. MaremaTudeckuii ¥ GU3NICCKUN MaSTHUKHU.

4, Yrpyrue BOJIHBI, BHABI BOJH. JIMHA BOJIHBL. YPaBHEHUE IUIOCKOMN
BOJIHBI.

S. 3BYKOBBIEC BOJIHBI. YIIbTpa3ByK U UHPpa3ByK. CKOPOCTh 3ByKa.

3aunsaTue /.

Tema: MoJieKy/JIAPHO-KHHETHYECKAS TEOPUA UIEAJTbHOI0 ra3a.

Bomnpocs! k cemunapy:

1 Nneansueiii ra3. OcnoBHoe ypaBuenue MKT naeanpHoro rasa.

2 CBs13b TEMIIEpATYPHI U JaBIICHUS. 3aK0H JlalbTOHA.

3. VYpaBHEHUE COCTOSIHUS UJI€ATIBHOTO Ta3a. ['a30BbIe MPOIIECCHI.

4 Crernenu cBO0OOIbI MOJIEKYJIbl. BHYTpeHHSI SHEPTHsI HJ1€alIbHOTO Ta3a.

5 JlmuHa cBoGoAHOTO TIpoOera MOJICKYJIbI.

3ansTue 8.

Tema: CBoMCTBa JKUAKOCTEH U TBEPABIX TeJl.

Bomnpocs! k cemunapy:

1. [loBepxHOCTHOE  HaTsDKeHHME B JKHAKOCTAX.  Koaddumment
MMOBEPXHOCTHOTO HATSKEHUSI.

2. [ToBepXHOCTHAs SHEPTHUS.

3. ®opmyna Jlannaca. Kanwuisipasle siBIeHUS.

4. CTpoeHue KpUCTAUIMYECKUX U aMOpPHBIX Ted. DU3NYEecKUue THUIIbI
KPUCTAUINYECKON perieTku. MOHOKPUCTAIBI W MOJUKpHUCTAUIBL.  JKujakue
KPUCTAILIBI.

5. TennoemMkocTh KpucTaiaoB. 3akoH Jrononra u [ITu.

Bomnpocsl AJ151 caMOCTOATEIbHOM MOATOTOBKHU K BbINOJHEHUIO
JIa00pPATOPHBIX PadoT MO AMCHUILIUHE «DU3NKA)
JlabopaTtopnass padora Nel H3mepurejsbHble MHCTPYMEHTHI. MeToabl
pacyera norpemHocrei GpU3n4ecKux BeJUIUH

1. YeM oTnnyaroTcs IIPsAMBIC UBMEPCHUS OT KOCBEHHBIX?
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2. Yro Ha3pIBaeTCsa abOCONIOTHON MOTPENIHOCTHIO U3MepeHusi? OTHOCUTETbHOU

MOTPEUIHOCTHIO U3MEPEHUA?

3. Urto Ha3wpIBacTCA HAIEKHOCThIO m3MepeHus? UTo Takoe oogepumenvhbiil
unmepean?
4.  Kak HaxomuTcs aOCOIOTHAS TOTPEITHOCTh MPSIMBIX H3MEPEHUN M0 METOMY

Croronenta? Iloscaure Bo160p KodhPuienTa CThoICHTA.

5. B uyem 3akmodaercs aiaropuTM MOMy4deHUS (GOPMYIbl OTHOCHUTEIHLHOM
MOTPEIIHOCTU MTPU KOCBEHHBIX U3MEPEHUSIX?
JlaGoparopHasi padora Ne2: MH3yudenue pedopmMaumii, omnpeaejieHue

KECTKOCTH MaTepHaJa

1. KaxoBa 11e;1b pabOoThl 1 OCHOBHBIE 3TAlbl €€ BHITIOTHEHUS?
2. Yro Takoe depopmayus, Kakue ObIBAIOT BUBI Jedopmaruii?
3. Urto Takoe wmexanuueckoe nanpscenue? Kaxue nedopmanun

BO3HHUKAIOT IIPU HOPMAJIbBHOM M TAHT'CHIHAJIbHOM HaHpH)KeHI/IHX?

4, B uyem 3akmtouaerca 3akoH ['yka? UTo Ha3bIBa€TCA KECTKOCTHIO
Marepuasa’?
5. UTo Ha3bpIBa€TCS OTHOCUTENBHBIM yJIMHEHHEM? Kak 3anucarh 3aKOH

['yka nnst nedopManuu pacTsKeHus?

6.  Uro takoe mpeden ynpyeocmu? Ilpeden npounocmu? IlosicHute ¢
UCIIOJIb30BaHuEM rpaduka.

7. KaxoBa npuposaa cuiibl yrpyrocTtu?

JlaGopaTropuass padora Ne3d: OmpenejieHne MOMEHTa HMHEPUUHU

(pusnyeckoro MmasiTHUKa

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

2. Yro Ttakoe uzuueckuii masmuuk? Yem otnumuaercs Qusmyeckuit
MasiTHUK OT MaTeMaTUYECKOTO?

3. Kak nHaiiT mepuon konebaHuii GuU3MIECKOr0 MasTHHKA, OT YE€Tr0 OH
3aBUCUT? UTO Ha3bIBACTCS MIPUBEACHHON IJIMHOW MasgTHUKA?

4, Kak 3amucate ypaBHeHHE TapMoHHuYecKoro kojeOanusi? IlosicHute

ero.
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S. [TosicauTe CMBICT OCHOBHBIX XapaKTEPUCTHK  KOJIEOATEIbHOTO
nporecca (aMIUIUTYAbI, Iepruoia, 4acToThl, Pa3el). KakoBa nx B3aumocsss3b? Kak
HKCIIEPUMEHTAJILHO MOXXHO HAWTH TepHoJ KoJieOaHUN MasTHUKAa B JaHHOM
pabote?

6. Kakue cunbl neiicTByIOT Ha MassTHUK? Hapucyiite BEKTOPBI 3TUX CHUJI,
MOCTPOMTE PABHOICHCTBYIOILYIO.

7. Kakume cunbl HaspBaroTcs kBasuynpyrumu? Kakas wu3  cwi,
JEHCTBYIOIIMX HA MAaTEMAaTUYECKUN MASITHUK, SIBIIIETCS KBa3uynpyroi? Jlokaxure
3TO.

8. Yto Ha3pIBAETCS MOMEHTOM HMHEPLMU TBEPIAOTO TEJIA OTHOCUTEIBHO
OCH, Kak ero MoOXHO HaWtu? Kak omnpeaenutb MOMEHT HHEpPUUHU Tela
OTHOCHUTEJIBHO MPOU3BOJIBHON OCHU BpalleHUs?

JlaGopaTopHuasi padora Ne4: Omnpenenenue KO3 puuuenra
MOBEPXHOCTHOI'0 HATSIKEHUS KMAKOCTEil.

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

2. OOBbsicCHUTE BO3HUKHOBEHHE CHJI MOBEPXHOCTHOrO HaTskeHus. Kak
OHM HaIpaBJICHBI?

3. Jaiite onpenenenue ko3P uimenTa moBepXHOCTHOTO HATsDKeHHs. OT
4yero M Kak OH 3aBucuT? Kakue BemiecTBa Ha3bIBAKOTCS IOBEPXHOCTHO-
AKTUBHBIMU?

4, UeM oTiM4YarOTCS cMadyMBarolias M HECMauMuBaromas xuakoctu? Ot
4yero 3aBUCUT cMauuBaHue? UTo Takoe KpaeBoil yroil (MOSICHUTE C MOMOILBIO
pucyHka)?

S, 3anummrte dopmyny Jlammaca, mosichute ee. IloscHute mOHSTHE
KPUBH3HBI IOBEPXHOCTH.

6. Urto Takoe kanmuuisip? Yem oTiIMYaeTCsl MOBEJIECHHE B KalUJULSIPE
CMAYMBAIOIIEH W HECMayMBAOIIEH XUAKOCTEW? Kak HalTH BBICOTY YpPOBHS

JKUJIKOCTH B Kanuyusipe?
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7. [louemy B pganHOM pabGoTe mnpu ompeneneHuu KodpduumeHTa
MOBEPXHOCTHOTO HATSXKEHUSI CUITY MTOBEPXHOCTHOI'O HATSHKEHUS MOXKHO 3aMEHUTh
BECOM Karuim?

8. YTo Takoe MOBEPXHOCTHAS SHEPTHUSI?

JlabopaTtopnasi padora NeS: Omnpeaenenue koddduuueHta BA3ZKOCTH
sknakoctu mertoaom Crokca.

1.HazoBuTe 11e16 pabOTHI U €€ OCHOBHBIE ATAIIbI.

2.IlocTpoiiTe BEKTOpPHI CHJI, JCUCTBYIOIIMX HA IIapuK, NAJAOIMNA B
*KuakocTh. Kak HalTH paBHOAEHCTBYIONMIYIO 3TUX cvil? Kak mapuk IBUXKETCS MO
nercTBueM dTux cui? IloyemMy B HEKOTOpPhIM MOMEHT JBH)KCHHE IIapHUKa
CTAHOBUTCS] PABHOMEPHBIM?

3.B yem cocrout 3akoH Crokca?

4 Kakue SBJICHUS OTHOCATCS K sBIeHUSIM TiepeHoca? Jlaiite o0y
XapaKTEPUCTUKY SIBIICHUN nepeHoca. UTo Takoe rpaiueHT BEITUYNHBI?

5.00bsicHUTE BHYTPEHHEE TPEHHE B razax M >KuikocTsax. Kak HaliTu cuity
TPEHUS MEXKTY CIOSIMU KUJKOCTH WIIH raza?

6.B uyem ¢usnueckuii cmbicn kodpduimenta Baszkoctu? OT yero oH
3aBUCHUT?

7.ChopmynupyiiTe 3akoH ApxuMela, TMOSICHUTE BBIPAKCHHE IS
BBITAIKABAIOIIEH CHIIBI.

JlaGopaTopHasi padora Ne6: JjieKTpousMepuTeIbHbIe IPUOOPDI.

1. HazoBuTte npubop u oxapakTepuszyiTe ero Ha3HaueHue.

2. Omnpenenurte mpeaen U3MEpeHus, IeHy JACIEHUS U YyBCTBUTEIBHOCTD
npubopa.

3. K kakoil cucreMe OTHOCHUTCS NPUOOp, KAKOB MNPHUHIMI JEUCTBUS
npudopa?

4, Omnpenenute BUJ pabodero Toka u paboyee MoJI0KEeHHe Mpruoopa.

5. OmnpenenuTe Kjacc TOYHOCTH TTprdOpa.

6. Kakyo aOConOTHYI0O MOTpemHOCTh JOMYyCKaeT MNpuodbop mpH
M3MEpEeHUsIX ?
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Jlabopatopnass padora Ne7: H3ydeHue TeMmepaTrypHOM 3aBHCHMOCTH
CONPOTHBJICHHUS MOJYIIPOBOHUKOB M METAJLJIOB.

1. Ha3zoBuTte 11iesb paboThl U €€ OCHOBHBIE JTAIIb.

2. JlaiiTe oOUIyr0 XapaKTepUCTUKY MPOBOJHHUKOB M MOJYIPOBOJIHHUKOB,
IIPUBEAUTE IIPUMEPBHI.

3. Pacckaxxute O COOCTBEHHOM NPOBOAMMOCTH IOJYIPOBOJHUKOB,
CPaBHUTE €€ C MIPOBOAMMOCTBIO METAJJIOB. UTO TaKO€ JIBIPKHU, KAK OHU BO3HUKAIOT
Y KaK JIBUXKYTCS?

4, Kak 3aBucAT COOCTBEHHas MPOBOAUMOCTb M  COMNPOTUBIIECHUE
MOJIYIPOBOJHUKOB OT TemrepaTypbl? OO0bsicHuTe, 3amumute (opmyny. Kak
CBSI3aHbI IPOBOJIUMOCTB U COIPOTUBJICHUE?

S. Kak 3aBucAT COOCTBEHHas NPOBOAUMOCTb U  CONPOTUBIIEHUE
METaJIJIOB OT TemrepaTypbl? O0bsicHUTE, 3anUIIUTE HOPMYITY.

6. Pacckaxute 0 MpUMECHON MPOBOJMMOCTH IOIYIPOBOJIHUKOB, JalTe
XapaKTEPUCTUKY BUAAM NPUMECHON TPOBOJUMOCTH.

7. Uto Takoe »sHepreruueckas 30HA, Kakue ObIBalOT 30HBI? Yem
OTJIMYAETCs 3aMOJIHEHUE SHEPIeTHUYECKUX 30H y METAJJIOB, MOJYIPOBOJHUKOB H
nuanekTpukoB? Chopmynupyiite npunnun [Taymnm.

8. ['me npuMeHsOTCA MNOAYNpOBOAHMKM? B dYem pocromHcTBa M
HEJOCTATKHU MOJYyNPOBOAHUKOBBIX TPUOOPOB?

JlabopaTopHasi padora Ne§: N3yuenne cBOMCTB (pepPpOMArHETHKOB.

2. HazoBurte 1enb paboThl U €€ OCHOBHBIE STAIlbI.

3. Yem MOKHO OOBSICHUTH MarHUTHBIE CBOMCTBA BemlecTBa? Kak MOXHO
HalTH MarHUTHBIA MOMEHT 3JIEKTpoHA? UTO TaKOE 8eKmop HamMacHUYUBaHUs?

4. 3anuimTe CBA3b MEXKIY UHAYKIIMEH U HANPSHKEHHOCThIO MarHUTHOTO
noJisg. YTo moka3pIBaeT MarHUTHas MPOHUIIAEMOCTD BEIIECTBA?

S. HazoBuTe BUIBI MArHETUKOB, TaiT€ UM XapaKTEPUCTUKY, TPUBEIUTE

MIPUMEPBI.
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6. B uem 3akmrouaercs siBieHue rucrepesuca? Hapucyiite n mosicHuTe
NEeTII0 Tuctepe3rca. YTo HasbiBaeTcsd OCTaTOYHOM HMHayKuuen? KospuuTuBHON
cuioi? UTo XapaKkTepHO JIs1 COCTOSIHUSI HACBIILICHUS ?

7. OOBbsicHUTE CBOWCTBA (PEPPOMArHETUKOB, MCIOJbB3Ys MPEACTABICHUE
o noMmeHax. Yro takoe Touka Kropu?

8. Kakue BemecTBa Ha3bIBatoTCsl aHTU(deppoMarneTukamu? deppuramu?

Q. Kakue ¢eppomMarHeTHKH OTHOCAT K JKECTKUM, Kakue K Msarkum? I'ie
OHM IPUMEHSAIOTCA?

JlaGoparopHass padora Ne9: OmnpenesieHue NoKaszaressi NpeJTOMJICHHS
JKMIAKOCTH NpH noMomu pedpaxkromerpa. OnpenejieHHne KOHIEHTPAUMHU
CIIMPTOBOI0 PACTBOPA Pe(PpaKTOMETPHIECKHM METOAOM.

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

2. CdhopmynupyiiTe OCHOBHBIE 3aKOHBI T'€OMETPUYECKON ONTHKH.
Hapucyiite u nosicHUTE XOJ Jy4ell IPU OTPAKEHUH W NPEIOMIICHUH OT T'PAaHULIBI
paszeina IByX Cpen.

3. Uem otimuaeTcss aOCONMIOTHBIA TOKa3aTelb MPEIOMJICHUS  OT
OTHOCUTENBHOTO? B ueM ux pusznueckuii CMbICI, KaKk OHU CBA3aHbI MEXIY COO0M?

4. B uyem 3akirodaercsl SBJICHHE IIOJIHOIO BHYTPEHHETO OTPaKEHUS?
Kakue ycnoBus HeoOxoauMbl Ji71s1 HaOI0AeHUs TOTHOTro oTpaxkenusa? Kakas cpena
Ha3bIBAETCS ONTUYECKU 0OJIee TIIOTHOM?

S. [TosyunTe BeIpa)keHue AJIs MPEAEIIBHOIO YIJla IOJHOTO OTPAXKEHUS.

6. B dem 3akmrouaercs siBieHHE aucriepcun cBera? Yem oriamyaercs
HOpMaJIbHas UcIiepcust oT aHoMaabHOU? [losgcHuTe ¢ momoIibio rpaduka.

1. Kakoli cBeT Ha3bIBa€TCSI MOHOXPOMATHYECKUM, a KaKOW CIIOXKHBIM?
[IpuBequte mnpumepsl. OObsICHUTE pasiioKeHHE OeIoro CBeTa B CTEKISHHON
pU3Me.

8. OObsicCHUTE MPUHIIAT IeHCTBUS pedpakToMeTpa.

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

1. HazoBuTte 1ienb paboThl U €€ OCHOBHBIE STAIIb.
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2. Kakoe wu3nyuenune Ha3biBaeTcsi TemioBbiM? Ilouemy TemioBoe
U3JIy4YE€HUE MOYKHO Ha3BaTh PABHOBECHBIM?

3. UTo Ha3bIBAaeTCs YHEPreTUUECKOM CBETUMOCTBIO? KchyckaTeabHOM
cniocobHocThIO Tena? Kak oHu cBsi3aHbI?

4, Uto Ha3zpIBaeTCs MOTJIOMIATEIbHON criocoOHOCThIO Tena? Kakue Teina
Ha3bIBAIOTCS a0COMOTHO YepHbIMU? [IpuBeanTe NpruMepsl.

S. ChopmynupyiiTe W 3alUIINTE OCHOBHBIE 3aKOHBI TEIIOBOTO
uznydenus (Kupxroda, Credana-bonsiimana, Buna).

6. [losichute ¢ mnomoiplo rpaduka 3aBUCUMOCTb JIJIMHBI  BOJIHBI
M3JIyYEHUs OT TEMIIEPATYPhl U3IyJarOUIEro Tea.

7. Ha ocHOBe Kakux TMpeACcTaBICHUN MOXKHO OOBSICHUTH 3aKOHBI
terioBoro wu3nydeHusi? Chopmynupyiite kBaHToByr0 runoresdy Ilmanka. Uto
TaKO€ KBAHM U3/y4eHusl, Kak HalWTH 3HEpruro kBaHTa? Yemy paBHaA MOCTOSIHHAs
IInanka? ITpuBenennas nocrossuHas I nanka?

8. OObsicHUTE YCTPOMCTBO M MpUHLMI padOThl mupomerpa. g dero
UCIIOJIB3YIOTCSI TUPOMETPHI?

IIpumepHas TeMaTHKa NPOGeCCHOHAIBHO-OPUEHTHPOBAHHBIX

pedepatoB/pedepaTHBHBIX JOKJIATA0B IJIs1 CAMOCTOSITEIbHOI BHEAYAUTOPHOMI

padoThI

1. duznveckre METO/IbI ONpeIeTICHIs] KOHIIEHTPAIIMA PACTBOPOB.

2. duznyeckre MeTOIbl MCCICAOBAHMS KAadeCTBa MPOJOBOJIbCTBEHHBIX
TOBapOB.

3. [lepcnekTuBBI TPUMEHEHUS JOCTMKCHHS (U3MUECKOW HAayKH B
COBPEMEHHOU TOPrOBOW TEXHUKE.

4, VaeTpaduoneroBoe U3JIy4eHUe, ero HCIIOJIb30BaHUE B
OMOTEXHOJIOTHSIX.

5. [ToBepXHOCTHBIE SIBJICHUS M MX UCTIOJIH30BAHNE B OMOTEXHOIOTHSIX.

6. VYApTpa3ByK U €ro UCHOJIb30BaHUE B MHIIEBHIX TPOU3BOICTBAX.

7. ®dusuka u  mpobieMa  MPOJOBOJIBCTBEHHOW  OE€30MACHOCTH
rocyaapcTBa.
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8. TemMmneparypHbIi u CBETOBOM  PEXKHUM IIpU  XPaHCHUHU
IIPOJIOBOJIBCTBEHHOTO CHIPBS
Q. ®dusrka — 0CHOBAa KOHCTPYUPOBAHMS COBPEMEHHOM armapaTypbl UL

IMUOICBLIX ITPOU3BOACTB.

10. OmnpeneneHue YUCTOThI JKUJIKOCTU PEePPAKTOMETPUUECKIUM METOJIOM.

11. ®dusuveckrue METOABl OMNpEACNCHUS COJAEp)KaHUs caxapoB B
pacTBopax.

12. Hcnonp30BaHWe  MUKPOBOJHOBOTO  M3IyY€HHsS B  IHIIEBOM
MIPOMBITIUICHHOCTH.

13.  Kuakue KpuCTaIbl M KX IPUMEHEHHE.

14, Pycckue pusuku — naypeatsl HobeneBckoit mpemun.

15. YIbTpa3ByKOBBIE METOABI OMNPEACICHUS COJCPKaHUS JKUPOB B
MPOJYKTaX.

16. Hcnonb3oBanue HMHPPAKpaCHOTO  HU3IydeHHs JUisi  00pabOTKU

MTUTIEBBIX MTPOTYKTOB.
17. duznueckue XapaKTepUCTHUKH, ONpEeIEIAIONIUE KaueCTBO
MIPOJIOBOJIBCTBEHHOTO CHIPBS, M CIIOCOOBI UX U3MEPEHUSI.

IlepeyeHb TUNOBBIX BONPOCOB IJISI CAMOCTOATEIbHOI MOATOTOBKH K
MPOMEKYTOUYHOMY KOHTPOJII0 — 3K3amMeny (1 cemecTp)

1. MexaHnueckoe JIBUKECHUE, €ro BU/JIBI. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIB)KEHHMs, cucrteMa orcueta. OCHOBHas 3ajadya MEXaHUKU.
MarepuanbHas TOUKA.

2. Tpaekropusi, nepeMenieHue, MyTh. 3aKOH CJIOKEHUS IEPEMEIICHUIN.

3. CKOpOCTh MEXaHHUYECKOTO JBHKECHUS. 3AKOH CJI0KEHUS CKOPOCTEN.

4. VYckopenue. HopmanbHOE, TaHI€HUMAIBHOE U IIOJIHOE YCKOPEHMS, UX
CBA3b.

5. /IBm>keHuMe TOYKM MO OKPYKHOCTH. YTJOBas CKOpPOCTb, YTJIOBOE
YCKOpEHHE.

6. Cwmia. Macca Ttena. 3akoHbsl HbroTOHA, TpaHUIbl UX NPUMEHHMOCTH.

HMHepuualibHbIE CUCTEMBI OTCUETA.
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7. Cuibl  TATOTEHUS, 3aKOH BCEMHUPHOIO TATOTEHMs. Y CKOpPEHHE
CBOOOJHOTO MaJICHHUS.

8. Cwia TshKkecTH M Bec Tena. Ileperpysku, HeBECOMOCTb.

9. Cunsl ympyroctu. [edopmarus, Buabl aeopmarmii. 3akoH ['yka.
Ycunue (Hanpsbxenue). [lpenen ynpyroctu, mpesiei NpoYyHOCTH.

10. 3akoH I'yka mia neopmanuu pactsxenus. Monynes FOnra. Jnarpamma
PaCTSIKECHUM.

11. MexaHu4eckoe COCTOsiHME, Iporecc. [lapaMeTrpel MeXaHWYECKOIo
COCTOSIHUS, ITapaMeTphl npouecca. OyHKINS COCTOSHMUS.

12. Mexanuueckasi paboTa, MOUTHOCTb.

13. Pabota cun Tspkectu U ynpyroctu. KoncepBaTUBHBIE CHITBI.

14. MexaHn4deckas SHEpPrus, €€ BUAbl. 3AaKOH COXPAHEHUS MEXaHHYECKON
DHEPI'UH.

15. M3onupoBaHHas cucrema. IMmysbc Tenna. 3aKkoH COXpaHEHUs! UMITYJIbCA.

16. MomeHT nHepuuu tena. Teopema IlTelinepa.

17. Ilnedo cunbpl. MOMEHT CuIIbl. Y CJI0BHUE PABHOBECHS TEJIA, UMEIOILIETO OCh
BpAILCHUS.

18. OCHOBHO# 3aKOH IMHAMUKHU BPalaTEIbHOTO JIBHXKCHUSI.

19. MoMeHT wuMIyJbca TeJa, 3aKOH COXPAaHEHUs MOMEHTa MMITYJIbCa.
Kunernueckas sHEprus BpaaTeabHOTIO IBM)KEHUS U KaTALIErOCs Tea.

20. l'apmoHnyeckne  KoyieOaHHMS, HMX  XapaKTEPUCTUKH,  rpaduk.
KBasuynpyrue CHJIBI. YpaBHeHHE rapMOHUYECKHUX Kose0aHui B
nuddepenuranbHoi Gopme.

21. MaremaTH4eCKU MassTHUK

22. OU3NYECKUN MASITHUK.

23. 3aryxaroiue KojieoaHus.

24. BeiHyX/1eHHbIe KojeOanus. PeonaHc.

25. Yopyrue BOJHBI, BUbl BOJH. BOJHOBas MOBEPXHOCTb, ()POHT BOJIHBI.
[TpuHumn ['ronrenca-dpenens.

26. YpaBHEHHUE IJIOCKOM BOJIHBI. J[JTMHA BOJIHBI.
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27. Crosiune BOJIHBL. Y3JIbl U yYHOCTH.

28. 3BYKOBBIEC BOJIHBI, XapaKTePUCTHKH 3Byka. CkopocTh 3ByKa. MHPpa3Byk
U yIIbTPa3BYK.

29.. IMpunun otHocutenbHocTr [Manunes. [loctynarsr CTO.

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XapAKTEPUCTUK TET U
SBJICHUM (OJTHOBPEMEHHOCTH, JIJTUH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucuMocTh Macchl OT ckopoctd. [lonHas osHepruss Tena B
pENATUBUCTCKON MexaHuke. KuHeTnueckas SHeprusi.

32. TennoBoe ABWXKEHUE, €ro OCOOEHHOCTH. TepMOoaUHAMUYECKOE
COCTOSIHME, €ro mnapamerpel. TepMoauHaMHU4YeCKHil Tmpouecc. PaBHOBecHOe
cocrostHue. OOpaTtumble U HeoOpaTUMble Mpoluecchl. BHYTpeHHssI sHeprusi Kak
(GyHKUIHS TEPMOJIMHAMUYECKOTO COCTOSHUS.

33. OcnoBubie nonoxenuss MKT, ux ombiTHOe oOocHOBaHue. Pasmepsl u
Macca MoJIeKyJl. Yueno Mosekyil. 3akoH ABorazipo.

34. Upeansubii rta3. OcHoBHOe ypaBHeHne MKT wuneansHoro rasa.
CraTtucTUYecKHuil CMBICH TEMIIEPATYPhI U 1aBJICHHUS.

35.  Cps3b maBneHus U TeMmrepaTypsl. 3akoH JlanpToHa.

36.YpaBHEeHUE COCTOSIHUS WACAIBHOTO Ta3a. YHHBEpcaldbHas ra3oBas
noctosiHHasi. M3ompoliecchl, UX 3aKOHbBI U TPaQUKH.

37. Pacnpenmenenne MoJekynl Mo ckopocTsaMm. CpenmHss, CpemHsis
KBaJpaTUYHasl U HAUBEPOSTHENIAs CKOPOCTH MOJIEKYII.

38. Pacnpenenenue bonbimana. bapomerpuueckas gpopmyra.

39. DOddextuBHbll auamerp Mojekyd. CpenHsisi yiMHa CBOOOJHOTO
npobera U Ynciao CTOIKHOBEHUI MOJIEKYJI.

40. Bmuytpennee Tpenue B razax. KoagpuuueHnt nuanaMmmdeckoil BI3KOCTH.

41. TemmonpoBogHOCTH ra3oB. KoaddurmeHnT TemionpoBoHOCTH.

42. Jluddysus B razax. Koapdunuent muddysumn.

43. PeanbHble ra3pl. YpaBHEHHE COCTOSIHUSA pealibHOTO rasa. llompaBku
Ban-nep-Baansca.

44. W3otepmbl peasibHOTO raza. Kputnueckoe cocTosiHME BEIlleCTBa.
58



45. 1 Hayano TEPMOJMHAMUKH U €r0 NPUMEHEHHE K Ta30BbIM IIPOLIECCaM.

46. KonmuectBo TermnoThl. TemmoeMKocTh. YenbHas W MOJIApHas
TEIJIOEMKOCTH, UX CBS3b.

47. DnemeHTapHas TEOPHUs TEIUIOEMKOCTU. Y paBHeHUEe Maiiepa.

48. Crenenu cBOOObI MOJIEKYIBI. Pactipenenenre 3HEPruu Mo CTENEHIM
cB00O/IbI. BHYTpeHHsIs SHEpTHs U]1eaIbHOTO Ta3a.

49. AmmabGatnueckmii mporecc. YpaHenue Ilyaccona. Ilokazartens
aana0aThl.

50. OcuoBbl pabotel TermaoBoi MammHbl. KIIJ[ TermoBod MamuHBL 2
Ha4yaJio TEPMOJUHAMUKH.

51. Huxn Kapuo. KIIJ mukma Kapuo. Cnoco6sr moBsimeHuss KIT/]
TETJIOBOM MAIIIMHEI.

52. DHrpomus, ee cBoiicTBa. CTAaTUCTUYECKUM CMBICI SHTPOIIUU.
TepmoauHaMHuuecKast BEPOATHOCTb COCTOSIHHSL.

53. Cunbl moBepXxHOCTHOTO HaTsKeHHs. KoapUIMEHT MOBEPXHOCTHOTO
HaTsDKeHUs. [ToBepXHOCTHAs SHEPrusl.

54. CmauuBanue. KpaeBoii yroi. [IoBepXHOCTHO aKTHBHbBIE BEILIECTBA.

55.  Kpucrainuyeckue u amopdHbie BemiecTBa. Buabl KpuCTaUIMUEeCKUX
pemeTtok. MOHOKpHCTAUIBI M MOJMKPUCTALIBL. M30Tponust M aHU30TPOIUS.
TemioeMKoCcTh KpUCTATNIMYECKUX TeN. 3aKOoH J[romonra u [Itu.

56. ®azoBeie mepexoabl 1 u 2 poma. Teruora ¢azoBoro mnepexona.
VYpasuenune Knanelipona-Knaysuyca.

IlepeyeHb TUNIOBBIX BOMPOCOB /ISl CAMOCTOSITE/ILHOI MOATOTOBKH K

NMPOMEKYTOYHOMY KOHTPOJIIO — IK3aMeHYy (2 cemecTp)

1. DNeKTpUYEeCKHil 3apsn, cBoOMCTBa 3apsga. TodeuHblid 3apsa. 3aKoH
Kynona.

2. Onekrpocratmyeckoe mnoise.  HanpspkenHocts  mons.  [IpuHinun
cynepno3utnd. CHUIOBBIE JINHUU.

3. SHCpFI/IH 3apsaaa. HOTGHHI/IaJ'I QJIEKTPOCTATHUYCCKOI'O I10JIA. Paznocth
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MOTEHIIUAJIOB. DKBUMOTEHI[MAJIbHBIE TOBEPXHOCTH.

4. Pabora mepememieHums 3apsga B AJCKTPOCTATUYECKOM  IIOJIE.
IToTeHnuanbHbBIC IO,

5. CBsI3b HANPSHKEHHOCTH M NOTEHIMaNa. [ paueHT noTeHnuana.

6. IloTok BekTOpa HANpPSKEHHOCTH dJIEKTpUUecKoro mons. Teopema
Octporpaackoro-I'aycca.

7. [wonexktpuxu. IlonsgpHeie W HenossipHble MOJIEKYJbl. [lomspuzanus
JTIADJICKTPUKOB, €€ BUIBI.

8. DNEKTpUYECKUI MOMEHT JUTIONA. Bekrop MOJIApU3ALIAY.
OnekTpuyeckoe cmenieHue (MHaykous). Jusnexkrpuueckas MOpPOHUIIAEMOCTh
BEIIICCTBA.

9. Ilone B mpoBoAHUWKaX. YCIOBHS PaBHOBECHS 3apsIOB HA MPOBOJHUKE.
EMKOCTh IpOBOHUKA.

10. KoHnzmeHncaTtopsl, BHJBl KOHJIEHCATOPOB. EMKOCTH KOHIEHCaToOpa.
EMKOCTh MI0CKOTO KOHJIEHCaToOpa. Buabl cCOeIMHEHNST KOHAEHCATOPOB.

11. DHeprus 3apsHKEHHOTO KOHAEHCATOpa. DHEPrus 3JIEKTPUYECKOTO MO,
IJIOTHOCTh YHEPTUHU.

12. Tox mnpoBogumoctu. Cuia TOKa, TIUIOTHOCTh TOKa. Y CJIOBUSA
CyliecTBOBaHMs Toka B 1enu, JJ1C.

13. ConpoTuBJII€HHNE TPOBOJHUKA, €ro 3aBUCHUMOCTh OT pPa3MepoB
MPOBOJIHMKA U  Temmeparypbl. CBepXHIpoBOAUMOCTh. Buabl COETUHEHUA
MIPOBOJHUKOB, O0IIIEE COMPOTUBIICHUE.

14. OCHOBHBIE TIPEJCTABICHUS DJEKTPOHHOW TEOPUU TPOBOJAUMOCTH
MeTajuioB. [110THOCTH TOKa (BBIBO).

15. 3akoH Owma Il OJHOPOJHOTO Yyd4acTka uenu. 3akoH Oma mid
HEOJHOPOJHOTO ydacTka menu. 3akoH Oma mna 3aMkHyTOoi menu. KopoTkoe
3aMbIKaHHE.

16. 3akon J[xoynsa-Jlenna. 3akon Bunemana-®panma. HepoctaTku
KJIACCUYECKOM BJIEKTPOHHOM TEOPHH.

17. CobcTBeHHas IMPOBOAMMOCTD IMOJIYIIPOBOAHHUKOB, €€ BUADI. 3aBHUCUMOCTh
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IIPOBOAMMOCTH HOJIYIIPOBOAHUKOB OT TEMIIEPATYPHI.

18. IIpumecHass NPOBOAUMMOCTBH IIOJYIPOBOJHHUKOB, €€ BUAbl. KOHTakT
MOJYTIPOBOJHUKOB pa3Horo THUIIA IPOBOJAMMOCTH. [Ipumenenune
ITOJTYTIPOBOJHUKOB.

19. MarHuTHOE€ T1TOJIE TOKAa. MAarHuTHBII MOMEHT KOHTypa C TOKOM.
MarxnuTHast UHIYKIHUS.

20. 3akon buo-CaBapa-Jlamnaca. MHAyKus mosisi mpsSIMOTO UM KPYrOBOTO
TOKOB.

21. lupkynsinus BEKTOpa MArHUTHOW MHAYKIUU. TeopemMa O LUPKYJISLUH.
[lone conenonpa.

22. Cuia JlopeHna, IBWKEHHE 3apsDKCHHOWM YacTUIBI B MATHUTHOM IIOJIE.
[Tpumenenue cunsl Jlopenua (MI'[-reneparop, HIUKIOTPOH)

23. Dddekt Xoma, ero npuMeHeHne. 3aKoH AMriepa.

24. MarHuTHple MOMEHTBI aTOMOB U MOJIEKYJ] BekTop HamarHu4yuvBaHWS.
Hanps>keHHOCTh MAarHUTHOTO TOJIS.

25. MarnuTHas npoHHUIlaeMocTh BemlecTBa. Kiaccudukamnuss MarHeTHKOB.
DJleMeHTapHas TEOpPHUs JUaMarHeTU3Ma 1 NapaMarHeTu3Ma.

26. ®eppomarHeTuku. SBienue rucrepesuca. Jlomensl. Touka Kropu.

27. Maruutsslii notok. Teopema Octporpanackoro-I'aycca ajisi MarHuTHOTrO
ITOTOKA.

28. SIBieHHME HIEKTPOMArHUTHOM WHIYKIWMHU, ero oObscHenue. l[IpaBuio
Jlenna. 3aKOH 3JIEKTPOMArHUTHOW UHIYKIUU (3akoH Dapajes).

29. CamomHaykuus. MHnyktuBHOCT 3akoH Papaaes il CaMOWHIYKIIUU.
B3aumnuas nnngykius. Tpanchopmarop.

30. DHeprust MarHUTHOTO MoJs. [IMoTHOCTE 3HEPTHH.

31. OcHOBHBbIE NOJOKEHUS Teopun Makcpeia. Tok cMmelieHus, I0THOCTh
ToKa cMeleHus. Cucrema ypaBHeHnid MakcBeia.

32. DNEKTPOMArHUTHBIE BOJHBI, UX CBOMCTBA. CKOPOCTH 3JIEKTPOMAarHuTHOM
BOJIHBI.

33. OTKphITHIA KOneOaTenbHbI KOHTYp. OnbIThl ['epiia mo u3iIyyeHUo u
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PUEMY 3JIEKTPOMArHUTHBIX BOJIH.

34. Pa3BuTue npeacTaBieHU 0 mpupoze cBeta. KopryckyasipHO-BOJIHOBOM
nyamu3Mm. OOToH.

35. JIyd. 3akoHbl TeoMmeTpuueckodl ontukd. [lokazarenb mperoMIICHUS
(aOCOIOTHBIN, OTHOCUTENBHBIN, UX CBA3b U (DU3NYECKUN CMBICIH).

36. ToHKME JHMH3BI, XapaKTEPUCTUKU JHH3. DopMylia TOHKON JIMH3BI.
OnTuyeckas cujia U yBeJIMYEHUE JTHUH3BI.

37. ®OTOMETPUYECKHE BETMYMHBI, UX B3aUMOCBSI3b.

38. fBnenne wuHTepepeHunu cBeTa. OnTHYecKas pPa3HOCTh XOAa BOJIH.
VY cnoBus MAKCUMYMOB 1 MUHUMYMOB UHTEP(PEPEHIIHH.

39. KorepeHTHbIE BOJIHBI, CHOCOOBI UX TOTYUYEHUS.

40. Tudpakuust cBera, ycioBus ee HaOmoneHus. Buabl nudpakumm.
[Tpunuwmn I'rorirenca-dpenerns.

41. JludpakunonHnas pemierka. [lepuon pemerku. YcnoBue MakcumMyma st
pemieTku. JudpaKkmOHHBINA COEKTP.

42. Pa3pemiaromas CrocoOHOCTh ONTHYECKOTo mpubopa. Pazpemaromas
cuia AMGpaKkIMOHHON PEIIeTKH.

43. udpakuust peHtreHoBckux Jyudeid. Dopmyna Bynbeda-bporra.
[Tpumenenue uaTepPEepeHINH U TUDPAKITIH.

44, MOHOXpOMAaTUYECKUM M CIIOKHBIM cBeT. Jlucnepcuss cBera. Buabl
JUCIIEPCHUH.

45. ®otoapdext, Buanl poroaddexra. 3akonsl CToNIETOBA.

46. O0bsicuenue (Qororddexra DHIITEHHOM. YpaBHEHHE OUWHIITEHHA.
Kpachnas rpannma ¢ororddexra.

47. dorosnementol. [Ipumenenue dpotodrddexra.

48. TeryioBoe H3Iy4YE€HUE, €ro PaBHOBECHBIM XapakTep. XapaKTepPUCTUKHU
TEIJIOBOTO U3TyYEHUSI.

49. AGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana-
bonbsumana. 3akon Buna.

50. Bonmabsl nge bpownsa. ITlpunmun HeonpenenenHoctu [ eitzenOepra.
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CoOoTHOLIEHUST HEONPEIETEHHOCTEM.

51. OmeIT Pesepdopna. [Tnaneraprast Mmoaens atoMa, €€ HeOCTATKH.

52. [loctynatet bopa. OOobmennas ¢opmyna bambmepa. CrnekrpanbHbie
CEpUH.

53. Ctpoenue aTtoMHOro sapa. M3zortomsl. SnepHoe B3aMMOAECHCTBHE, €TO
CBOWCTBA.

54. JlepexkT Macchl M SHEPTUSl CBSI3U aTOMHOTO siapa. YJelbHas YHEPrHust
CBS3U.

55. PamnoakTUBHOCTh. BUIbI pagroakTUBHOTO HU3IYYEHHUS, €r0 MPUPOJIA U
CBONCTBA.

56. Ilepuon momypacnana. 3aKOH paJuOaKTUBHOIO paclajia.

57. SnepHble peakuMu, WX BHUABL. OJHEPrus sAcpHOW peakumu. Llermnas
peakuus, ycioBus ee npoTekanus. Kpurnueckas macca.

58. Snepusiii peaktop. [IpobiieMbl 1 TEPCIIEKTUBHI SIICPHON YPHEPTETUKU.

59. TepmosinepHas peakius. [I[po6aemMbl TEPMOSIIEPHON SHEPTETUKH.

60. DnmeMeHTapHble 4YacTHIlbl. Kiaccudukaius 3JI€MEHTAPHBIX YACTHII.
AnTtnuactunel. Kocmuueckue yuu.

61. Ilonspu3oBaHHBII W ecTeCTBEHHbIM cBeT. IlomHas W yacTuuHas
MOJISIPU3ALIUSL.

62. IlonspuzaTopsl, X necTBue Ha cBeT. 3akoH Maimoca. [lonsipuzanms
MIpU OTPAKEHUU U TIPEIOMIICHHH. 3aK0oH bproctepa.

63. SlBieHne  ABOMHOIO  JIy4EHpPEIOMIICHUS. OOBIKHOBEHHBI U
HEOOBIKHOBEHHBIM JIyuyd, HMX CBOWCTBA u moysipu3anus. Onrtudeckas ocCh
KpUCTaJLIA.

64. ONTUYECKH AKTUBHBIE BEHIECTBA. YTOJ IMOBOPOTA  IIJIOCKOCTH
noJjsipusaunu. [ Ipumenenne nonsipuzanuu.

65. PagnoakTHBHBIE U30TOIIBI, X MPUMEHCHHUE.

MeToanuyeckue peKOMeHIalUM /151 OPraHU3aAlUM CAMOCTOATEIbHON padoThI
1o AucuuIiuHe «Pu3uka»

CamocTosTeJIbHOE H3YYC€HHUE OTAC/JIBHBIX BOIIPOCOB TEOPETHYECCKOIO
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Kypca U KOHCIIEKTUPOBaHue, padoTa ¢ y4eOHOM JuTepaTypoil.

[Ipn u3ydyeHnn Marepuana HEOOXOAMMO BBIJAECIUTH TIJIaBHOE, OCHOBHOE B
uzydaemoit Teme. OOHUM U3 UEHTPAIBHBIX (PU3MUECKUX TOHATUN SIBISETCS
MOHATHE (PU3UYECKOTO sIBICHUS. M3noxkeHne cyTu (PU3HUECKOro SBIICHUS HYXHO
HAaYMHATh C XapaKTEPUCTUKU €ro Ka4eCTBa MPU MOMOIIM PUCYHKA WM CIOBECHOU
dbopmynupoBku siBiieHus. KauecTBO sIBIIEHUSI CTPYKTYpPHO OMNPENEISETCS TpeMs
BOKHEUIITUMHU HJIEMEHTaMH: (U3UYECKOW CHCTEMOM, XapaKTePUCTUKOW OOBEKTOB
CUCTEMBI U (PU3UYECKMMHU MPOILIECCAMH, KOTOPbIE MPOUCXOASIT B CHCTEME. DTH
AJIEMEHTBI KaUeCTBA SABJICHHS HEOOX0IUMO 3a(DUKCUPOBATH B CBOEM KOHCIEKTE.

Jlanee HEOOXOAMMO TEPEUTH K H3I0KECHUIO KOJUYECTBEHHOW CTOPOHBI
sBieHusl. OOBIYHO CHayasia (POPMYJIUPYIOTCS OCHOBHBIE IMOJIOKEHUS (PU3NUECKON
MOJENN  SIBJICHUs,  JENAIOTCS  JONOJHUTEIBHBIE  IPEANOJIOKEHUS WU
dopmynupyercst ycioBus. Jlamee Bce HIAET MO OOBIYHOW CXEMe: NPUMEHSIOTCS
COOTBETCTBYIOIIME (DHU3MUECKUE 3aKOHBbI, U COCTaBIIIETCA 3aMKHYTas CHCTEMa
yYpaBHEHUH; 3aTeM HUAET 3Tall MaTeMaTH4YEeCKUX MpeoOpa3oBaHMM, B pe3yJibTare
KOTOPBIX MOJYYaeTCsl aHATMTUYECKOE BBIPAKEHNUE HCKOMOTO (PU3MUECKOT0 3aKOHA.
YTO rnaBHOE B KOJMYECTBEHHOM CTOPOHE SIBJEHUW? BO-TIEpPBBIX, 3TO OCHOBHBIE
3JIEMEHTHI (PU3UYECKON MOJENH, JOMOJHUTENIbHbBIE MPEANONIOKEHUS U YCIOBHUS.
Bo-BTOpBIX, 3TO 3amuch OCHOBHBIX (PM3MYECKUX 3aKOHOB. DTal MaTEeMaTHUYECKHUX
npeoOpa3oBaHuii, MATEMAaTUYECKUX BBIKJIAJJOK MOKHO (PUKCHUPOBATh YaCTUYHO. B-
TPETBUX, - 3TO OKOHYATEJIBHOE aHAJUTUYECKOE BBIpaXXEHHE 3aKoHa. [lanee MOXKHO
TOBOPUTh O CJEACTBUSAX M3 3aKOHA, O MPAKTUYECKOM NPUMEHEHUH JaHHOTO
SIBJICHHUSI.

CrtygeHT B TedeHue cemectpa o0s3aH paboTaTh C JHUTEPATYpOH,
PEKOMEHJOBAHHOM JIEKTOPOM, MPU CAMOCTOSATEIIBHOM H3YyYE€HHH TEOPETUYECKHUX
BOIIPOCOB Kypca, NPHU MOJATOTOBKE K CEMHUHAPCKUM M JIAOOPATOPHBIM 3aHSTHUSM,
npu 00pabOTKEe KOHCIEKTOB JIEKIMM, HamucaHuu pedepara, MOATOTOBKE K
3a4eTam, SK3aMEHaM.

N3yvaemblii 10 yueOHHKY MaTepual MOJIE3HO MPOYUTAaTh KAaK MUHUMYM JBa

pa3sa. HpI/I IIEPBOM UYTCHHH 3allMCU HE ACJIAIOTCsA, IPOUCXOJHUT 3HAKOMCTBO C
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oOmielt CTPyKTypol (PU3WYECKOro SBICHUS, C TMPAKTHYECKUM HCIOIH30BAHHEM
sBiieHusi. [Ipy BTOPOM YTEHWH COCTABJISETCS KPATKHM KOHCIEKT, B KOTOPOM
OTMEUAIOTCS TJIABHBIE CTPYKTYPHBIE 3JIEMEHTHI (hpU3mdeckoro siBiieHus. Eciu mo
JAHHOMY BONPOCY JIEKIHS YK€ TMPOYNTaHa, HEOOXOIUMO TPEIBAPUTEIHHO
U3YYUTh Marepuan MO KOHCHEKTY JEKUUWA, OTMedas TJIaBHble "OpUEHTHUpPHI"
busnueckoro sBiaeHUs. B ydeOHHMKE MOXKHO MPOYUTATH YTO-TO HOBOE 00
M3y4aeMOM SIBICHUU, MOKET OTKPBITHCS HOBAs CTOPOHA, JAeTallb, HE OTMECUEHHAs B
nexuuu. Bee 310 Hamo 3aduKcHpoBaTh Ha MOJISAX KOHCIEKTA JIEKIIUM.

Pemenne 3anau. CuctemaTHuecKkoe pemieHue 3a1ad — He0OX0AMMOE yCIOBHE
YCHENIHOTO W3ydeHus (U3MKU. PermieHue 3amad momoraeT ysSCHUTh (DU3UICCKUN
CMBICII SIBJICHUHM, 3aKperuisieT B NaMsATd (QOpMyJibl, TPUBUBAET HABBIKU
MPAKTUIECKOTO MMPUMEHEHHUS TEOPETUUSCKUX 3SHAHHM.

[Ipu perennu 3a1a4 HEOOXOIUMO BBITIOIHSATH CIEAYIOIIEE:

1. CrnenaTth 4eprex, MOSCHSIOMMN 3alady (B TeX clydasx, KOrjaa 9TO
BO3MOYKHO). BBIMIOMHATE €ro Hago akKypaTHO TIPH ITOMOIIMA YEePTEHKHBIX
MIPUHAJICKHOCTEH.

2. VYka3aTh OCHOBHBIC 3aKOHBI U (DOPMYJIBI, Ha KOTOPBIX Oasupyercs
pelieHre 3ajad, JaTh CJIOBECHYIO (POPMYJIMPOBKY OSTHUX 3aKOHOB, Pa3bsCHUTH
OykBeHHBbIE 0003HAYEHUS, YIIOTpebIseMble TPy HanucaHuu u dopmyn. Ecnu mpu
pEIICHUM 3a/layu MpUMeEHseTcs (hopMyra, TMOydeHHas I YaCTHOTO Cydas, HO

BBIpKAOIIast KAKOW-T100 (hU3HUECKUi 3aKOH, TO €€ CIEAYEeT BHIBECTH.

3. Pemienne 3amaum conmpoBOXIaTh KPAaTKUMH, HO HCUEPIIBIBAOLIUMU
MOSICHEHUSIMH.
4, Pemmts 3amauy B o01ieM BUJE, T.€. BBIPA3UTh HCKOMYIO BEJIMYUHY B

OYKBEHHBIX OOO3HAYEHUSAX BCJIWYWH, 3aJaHHBIX B YCIOBHM U B3ATHIX W3
CIIPABOYHBIX TAOJIHII.

dusnueckre 3a7aud BeChbMa MHOTOOOpa3Hbl U JIaTh €IUHBIN PELENnT UX
pemieHruss HEBO3MOXHO. OJHAKO, KaK TpaBWiIO, (U3NYECKUE 3aladdl CIETyeT

pemarh B oOmiem Buzae. llpu 3TOM cmocobe HE MPOM3BOIATCS BBIYUCICHUS
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NPOMEKYTOYHBIX  BEJIMYWH;  YHCJIOBBIE  3HAYEHUS  MOJCTABISIIOTCS B
OKOHYATETHHYIO (padouyro) hopmyiTy, BRIpAKAIONTYI0 HICKOMYIO BETUINHY.

5. [ToxcraBuTh B pabouyro (GopMyiny pasMEepHOCTH WJIH COKpAaIICHHBIC
0003HAYCHHS SIUHUI] U YOCTUTHCS B MPABIILHOCTH CAMHULl H3MEPEHHSI UCKOMOM
BEJIMYUHBI.

6. Bripa3suTh Bce BeNMMUYWHBI, BXOASMHKE B pabouyio ¢opmyny, B
enuauiax CU u BeIMHCATh UX 7S HATJISIAHOCTH CTOJIOUKOM.

7. [TomcTaBUTh B OKOHYATENBHYIO (DOPMYITY, TIOTyUYEHHYIO B PE3yJIbTaTe
pelieHus 3a/1a4 B OOIIEM BHJIC, YMCIIOBBIC 3HAYCHHUS, BHIPAYKCHHBIC B CIMHUIIAX
olHON cucreMbl. HecoOmio/ieHne 3TOro mnpaBujia MPUBOAMT K HENPABUILHOMY
pe3ynbTary. MCKkiaroueHWe W3 JTOTO TMpaBHia JOMYyCKAeTCs JIMIIb IS TeX
OJTHOPOJIHBIX BEJIUYMH, KOTOPHIC BXOJST B BHJIC COMHOXKHUTENICH C OJMHAKOBBIMHU
MOKa3aTeJSIMA CTENICHU B YUCIIMTENh U 3HaMEHaTeNnb (hopmysbl. Takue BeTUIHHBI
MOJKHO BBIPQ)KaTh B JTFOOBIX, HO TOJIBKO OJIMHAKOBBIX SIMHHIIAX.

8. [TpoBecTr BBIYUCIICHHME WCKOMOH BEJIMYUHBI, PYKOBOJCTBYSChH
NIpaBUJIaMHU TIPUOJIMKCHHBIX BBIYHCIICHHUH, 3aIMCATh B OTBETE YUCIIOBOC 3HAUCHUE
Y COKpAIlleHHOE HANMEHOBAHUE CIUHHIIBI U3MEPCHUS NCKOMOH BEITUYHHBI.

Q. [Ipu noxcranoBke B pabouyro Gopmyny, a TaKkKe TIPH 3alMCH OTBETA,
YHCIIOBbIC 3HAYCHHS BEJIMYUH 3alHMCHIBATh KaK MPOU3BEICHHUE ACCATUYHON Tpoou

C OJIHOM 3Hauaiel nudpor mepes 3amaTold Ha COOTBETCTBYIOIIYIO CTETEHb MPU
ocHOBaHuHU JeciaTh. Hampumep, Bmecto 3520 Hajgo 3amucath 352x103, BMECTO

0,00129 3amucars 1,29x10~ 3 T.11.

10. OneHuth NpaBIONOAOOHOCTh YUCIEHHOTO OTBeTa. B psne ciydaes
Takas OLIEHKAa TMOMOXET OOHApyKUTh OMIMOOYHOCTH MOJYYEHHOTO pe3yibTara.
Hanpumep, KIIJ[ TeryoBod MamMHBI HE MOMXKET OBITH OOJBINE E€IUHUIIBI,
AIIEKTPUYECKUI 3apsAl HE MOXET ObITh MEHbIIE 3JIEMEHTapHOTO 3apsja
e=16x10"19Kx1, cKoOpocTh Tela HEe MOXKET ObITh OOJNBIIE CKOPOCTH CBETa B

BaKyyMe U T.JI.

IHoaroroBka k JadopaTtopHbIM 3aHATHSAM. Bo Bcex maboparopusix
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CYUIECTBYIOT OCOOBIE MpaBuja MOBEACHUS CTYJAEHTOB, KOTOpbIE HEOOXOAUMO
HEYKOCHUTENBHO COONIONaTh. OTH MpaBWiIa HA3BIBAIOTCA MpPaBWJIAMU TEXHUKU
0€30MacHOCTH.

3a 3HaHWE MPaBUJ TEXHUKU 0E30MACHOCTU M 0053aTENBbCTBO MX BBIMOIHSTH
KQKJIbIM CTYJEHT JOJKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

3amanue (TeMy paOOThl) CTYACHT MOJydaeT Ha MPEAbIIYIIEeM 3aHATUU.
JlomalllHIoI0 NOArOTOBKY K padoTe peKOMEHAYETCS BECTU CIEAYIOIIMM 0Opa3oM.
[IpounTaTh UMeronieecss onucaHue pabOThl U OTMETUTh BO3HHUKIINE BOMPOCHI U
HESICHOCTU. 3aTeM MPOYUTaTh COOTBETCTBYIOUIME pa3leibl Mo y4eOHHWKAM WU
KOHCTieKTaM Jiekruid. [lociie 3Toro cHoBa BEpHYTHCS U K OMHCAHUIO, MOAPOOHO
npopadoTaTh €ro U OCOOEHHO YacTh, MOCBSIIEHHYIO NMPAKTUKE, CAENaTh 3allUCU B
paGoueil TeTpaau, COCTaBUTh M 3alKMcaTh MNPUMEPHBIA IUIAH MPOBEICHUS
HKCIIEPUMEHTA.

[Ipunsa Ha 3aHATHE, CTYAEHT NMPEABSABISAET MPENOAaBaTENI0 CBOIO pabouyro
TETpajab C 3aMUCSAMH, MPOACTAHHBIMA BO BpEeMsl MOATOTOBKH K paboTe, U craer
oTyeT Mo mnpeabAyniei. Ilocie 3Toro MokHO, C pa3pelieHHs] IpernoaaBaress,
MOJIONTH K CBOEMY paboueMy MECTy W O3HAKOMHUTHCS C YCTaHOBKOW, 3amHcaTth B
pabouyro TeTpajb JaHHBIE O MPUOOPaX.

[lepen BbImosHEHHMEM pabOTBI CTYIEHT OecelyeT C MpenojaBaTesieM
(mpoBOAMTCS AOMYCK K paboOTEe), MpU STOM BBISICHAETCA, HACKOJIBKO CTYIEHT
MOATOTOBJIEH K padoTe.

HenonroroBnenuslil cTyfaeHT kK paboTte He momyckaetcs. Eciaum pe3ynbTarsl
OTIpOCa yIOBICTBOPUTEIBHBI, CTYJICHT MOXKET BBITIOTHATEH paloTy.

[lo oxOHYaHUM M3MEPEHUI CTYJIEHT MOKAa3bIBACT MOJYyUYEHHbIE PE3yJIbTaThl
NPEMoAaBaTeNto, KOTOPBHI MpOBEpSeT W TMOAMUCHIBAET uX (0e3 MoANucH
npenoaaBarenss paboTa He cuUMTaeTcsl BbINOJIHEHHOH). [locie 3TOro MoOKHO
pa3o0paTh YCTaHOBKY M IPUBECTHU B MOPAIOK paboyee MecTo.

O6paboTka pe3yJbTaToOB U O(POPMIICHHE OTYETa MPOBOIAUTCS B TEUCHUE
HEJENu TOocje BbIMOMHEHUS paboTel. CTyAeHT, HE COaBUIMI OT4eTa B CPOK, K

cieayrlieit pabore He TOMyCcKaeTcsl.
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IMoaroroBka pedepatos (pedepaTUBHBIX I0KJIAIOB).

Onnoit 3 ¢opM BHEayAUTOPHOM CAMOCTOSITEIBHOM pPabOTHI CTYAEHTOB
aBisgtoTcs  pedeparthl.  Pedepar  sBiseTcs NUCBMEHHBIM — JTOKJIAJOM  Ha
ONpENENECHHYI0 TEMy, OCBEIAIOIIMM €€ BONPOChI Ha OCHOBE 0030pa
JUTEPATYPHBIX M JIPYTUX HCTOYHUKOB. B moOoM pedepare paccMarpuBaercs
KaKoe-TO KOHKpeTHOe (hU3MYEeCKOe SIBIICHUE, METOJ HCCIeNOoBaHus, (puzndeckuit
npudop u 1.4. CregoBarenabHO, U U3YUCHHE JUTEPATyphl, U HamucaHue pedepara,
u ero o(popMIICHHE [OJDKHBI TPOBOJAUTHCS HA OCHOBE aHaiu3a (HU3MYECKOTO
SBJICHUSI WM TPYIIBI SIBICHUH, (PU3NUEeCKUX METOJIOB uccieaoBanus. B pedepare
HEJIb3s1 OTPAHUYUTHCS TOJIBKO M3JI0KEHUEM KOJMYECTBEHHOW WM KaueCTBEHHOM
CTOPOHBI SBJICHMSI, BBIBOJIOM U aHAIN30M (U3MYECKUX 3aKOHOB. 3]1€Ch IOJIE3HO
JaTh MCTOPUYECKYIO CIPaBKy, HEOOXOAMMO MOKa3aTh, KAK JaHHOE (PU3HUYECKOE
SBJICHHE, TPUOOpP, METOJ| MCCIEIOBAaHUS MPUMEHSETCS B 00JIACTH, CBSI3aHHOMW C
npodeccuoHanbHON MOArOTOBKOW cTyneHTta. [lpu moaroroBke pedepara Hamo
WCIIOJIB30BaTh  JOMOJHUTENIbHbBICE HCTOYHUKH  JIMTEPATYPhl, CIPABOYHMKH,
NHTEPHET-pecypcsl. Ciaeayer yuyecTb, 4YTO HCHOJIb3YEMbIE UCTOYHUKHU JTOJKHBI
OBITh HE CJIIUIIKOM CTApbIMU (IO €CTECTBEHHBIM HAayKaM >KeJlaTelIbHbl UCTOYHUKHU
undopmaruu 3a nocineauaue 10 sner). B pedepare nomkHa ObITH MpeacTaBieHa U
apryMEHTUPOBaHa COOCTBEHHAss TOYKa 3pEHUSI CTYJCHTa IO HCCIEAyeMOMY
BOIpPOCY, CGOPMYJIUPOBAaHBl BBIBOABI MO padoTe. Pedepar mpomxeH ObITh
mpaBUIbHO OGOPMIIEH, CTPYKTYpPUpPOBAH, COJEPKAaTh CIUCOK JHUTEPATyphl B
cootBeTcTBHM ¢ ['OCToMm.

PedepaTuBHblif d0KIaaA JOMKEH BKIOYAaTh B ceOs 1eab  paboOThI,
XapaKTePUCTUKY UCIOJIb3YEMBIX METO/IOB MCCIIEIOBAHUS U CYIIIHOCTH U3y4aeMbIX
SBJICHUM, ONMHMCaHUE SKCIEPUMEHTAIBHON 4YacTh (eciau oHa OblIa), OCHOBHBIE U
HanOoJiee MHTEPECHbIE pe3yJbTaThl W BBIBOABI MO pabote. [[okmam He HOMKEH
3aHUMaTh MHOro BpemeHHu (7-10 MuHYT), ’KelnaTeabHO 3apaHee MOATrOTOBUTH
OCHOBHBIE TE3UCHI.

IMoaroroBka Kk 3K3aMeHy. DK3aMeH MO (pU3MKe - UTOT pabOTHI CTy/ACHTA B

TECUCHUE CCMECTpaA. ['oToBUTHCH K HEMY CIICAYCT YK€ C IICPBLIX HEACIIL CEMECTPA,
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HE OTKJaabIBas 3Ty paboTy Ha SK3aMEHAIMOHHYI0 ceccuio. HeoOxomumo B
KaJeHJapHble CPOKH BBIMIOJIHUTH M CHaTh Bce JabOpaTopHble pabOThl M HHBIC
3aJlaHus, T.€. K 3a4eTHOU HeJene (3T0 MOCHeHss Hellels Iepe/l SK3aMeHaIlMOHHOM
ceccuel) TOMKHBI ObITh BBITIOJIHEHBI BCE MEKCECCUOHHBIE pabOThI. DTO SABISETCSA
YCJIOBUEM JIONYCKA K DK3aMEHY.

HenocpenctBeHHo Tmiepes 9K3aMEHOM HEOOXOAMMO CHCTEMAaTU3UPOBAThH
MaTepuasl JICKUMWA, YETKO BBIIEIUTH CBSA3M MEXKIY pPa3JIMYHBIMU SJIEMEHTaMU
Kypca. Marepuan nmo Kaxxaomy BONPOCY HYKHO MPOYHUTATh HE MEHEE JBYX pas,
UCITOJIb3Yysl YYEOHUK M KOHCIEKT JICKIUH, 3aTEM CaMOCTOSITEIbHO BOCIIPOU3BECTU
€ro, 0053aTeNbHO 3aluChiBasi HEOOXOAUMBIE 3aKOHbI U (POPMYIIbI, BBIIEIUTH
HEMOHSATHBIE MOMEHTHI JIJII TOTO, YTOOBI MPOSCHUTh UX HA KOHCYJbTAIMU TEpe]
DK3aMEHOM.

TpeOoBanus Kk npeAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

TpeOooBanusa k kKoHcmekry. KoHCmekr mno BompocaMm, H3y4aeMbIM
CTYZACHTOM CaMOCTOSITEJIBHO, TaK K€, KaK M KOHCHEKT JIEKIUH, TOJIKEH ObITh
HaIlMCaH aKKypaTHO, pa300puuBbIM MovyepkoM. HeoOXoammMo ocTaBisATh MOJIS IS
BOIPOCOB M 3amMedaHuid. B KoHcmekTe 00s3aTeNlbHO JOJKHA OBITH 3amKcaHa
u3ydyaeMas Tema, JaH IepeueHb OCHOBHBIX BOIPOCOB, pa3OMpaeMbIX B JaHHOMN
TE€Me, PAaCCMOTPEHA CYIIIHOCTh 3TUX BONPOCOB. N3i10kKeHne BONpocoB HEOOXOAMMO
MOSICHATh PUCYHKaMHU, cxeMamu, rpadukamu. K npuBoguMeiM popmynaM HYKHO
JaBaTh TIOSICHEHHS.

TpeOoBaHus K NMOArOTOBKE BONPOCOB Ha ceMuHap. CTyIEHT NOJDKEH
IIOKA3aTh:

1. 3HaHMe (uU3NUECKOW CYIIHOCTH SIBJICHUW, YMEHUE J1aTh YETKOe
ornpeneneHre PU3NYECKUX BEIMYHMH, 3HAHUE B3aUMOCBS3EH MEXIy (PU3NUECKUMU
BEJIMYMHAMM.

2. SlcHoe mNOHMMaHUE MPUKIAAHBIX AaCHEKTOB H3y4aeMbIX (U3UUECKUX
TEOPUH.

3. YMeHHe BBIBECTM U OOBSICHUTH pacueTHble ¢opmynsl. [Ipu BeiBoze
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bopMyBI CleayeT MCXOIUTh U3 OCHOBHBIX 3aKOHOB (3aKOHBI HbIOTOHA, 3aKOHBI
coxpaHeHwus, 3akoH OMa u T.1.).

TpeOoBaHus K pelieHHIO 321a44 U ero opopmiaeHuro. CTyJIEHT NOJKEH
MOKa3aTh SICHOE MMOHMMAaHUE MOCTABIECHHON nepen HUM 3anadu. [IpeacraBieHHoe
pelieHre JTOJBKHO MOJHOCTBhIO OTpaXkaThb BCE OCHOBHBIE ATambl paboThl. JlOMKHO
ObITh 3allMCAaHO YCJIOBHUE 3aJayM, NPOU3BEIEH IMEPEBOJA ECAUHUI] H3MEPECHHUS
buszngeckux BeauurH B cuctemy «CH», mpu HEOOXOAMMOCTH CIENIaH YePTEeX WITH
PUCYHOK, MpUBENCHbl HE0OX0auMble (HOpMyJIIbl. 3a7ady CIeIyeT peluTh CHayaia
B 00I11IeM BHJI€, COITPOBOXK/Iasi pelIeHNEe KPaTKUMU KOMMeHTapusiMu. [lomyueHHbIH
B pe3yJbTaTe PELICHUsS YUCICHHBIM OTBET CJIEAYET OLEHUTh C TOUYKH 3PEHUS

TpeOoBaHusi K MOArOoTOBKEe OTYeTa MO JiaboparopHou padore. OTyer
(JtabopaTopHasi KapTouka) [OJDKEH IOJHOCTBIO OTpakaTh BCE MPOBEICHHBIC
WU3MEPEHUS, BBIYUCIICHUS U UX PE3YJIbTATHI.

[Ipu omeHke paboOTHI CTyJEHTA TMpENojaBaTelb YYUTHIBAET BCE JTarlbl
paboThl CTyeHTa HajJ OT4eTOM. Ecnu oTdyeT He ObUT MPUHSAT MPEnoaaBaTesieM U
BO3BpAIILIEH JJIs1 IOPa0OTKHU, TO BCE MCIPABICHUS BHOCSTCS B TOT K€ DIK3EMILISP
OTUeTa; MPU HEOOXOJUMOCTH MOXKHO J00aBISATh K HEMY YHCTBIC JIMCTHI, HO
NEePBOHAYAIILHBIN BapUAHT C MOMETKaMH MPEToAaBaTes J0HKEH ObITh COXPAHEH.

Otuet mo 1abopaTopHOM paboTe JOJKEH COJIEPKATh:

1. KpaTtkyto ¢popMyIUpOBKY 11€JIH paOOTHI.

2. CxemMaTHYeCKUW YepTekK, MOSICHSIOMUNA yCTPOHUCTBO Tpubopa WU
YCTAHOBKH W TIPUHIIUII €T0 JCHUCTBHUSI.

3. Kparkyto Teoputo, coaepxkaiiyro  pabouyr  GopMmydy  WIH
MOCJIEIOBATEILHOCTH (POPMYIL.

4. Pe3ynbpTaThl U3MEpEHUN (110 BO3MOXKHOCTH B (hopme Tabiui). B oTuere
ClieyeT MPUBOJUTH PE3YyJbTAaThl BCEX M3MEPEHUN, B TOM YHUCJIE M OKa3aBIIMXCS
OIMMOOYHBIMU. YKa3bIBAaCTCS W MPUYMHA, MO KOTOPOH OHM WCKIIOYCHBI U3
JaJbHEHUINX BBIYUCIICHUM.

5. Bpruucnenue pe3ysabTaroB. BeluMcieHHs TPUBOIATCA B CIEAYIOLIEM

BUJIC: BBINUCHIBAETCA CHaudaja (opmyia B o0lIeM BHje, 3aTeM Ta ke (opmysa ¢
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MMOJCTAHOBKOM YMCJIEHHBIX 3HAYECHWM BEIMYMHBI. ECIM OfHA M Ta K€ BEJIMYMHA
BBIUUCIISIETCS] HECKOJIBKO pa3, TO (hOpMyITy OBTOPSITH HE CIEyET.

6. Bbruncnenne mnorpemHocteil. IlpuBoasitcs (opmynbl BBIUUCICHUS
MOTPENIHOCTEN U pacyeThl MO ATUM (popMyram.

7. OKOHUYATEIBHBIN pe3yibTaT WM TA0JIHIIA PE3YIbTATOB.

8. BeBogpl. K HHM OTHOCATCA: 3aKIIOYEHHME O COOTBETCTBHUH
HKCIIEPUMEHTAJIbHBIX PE3yJbTaTOB TEOPETHYECKUM, O BO3MOXKHBIX HPUYHHAX
OTKJIOHEHUM, O CPABHUTEIBHON POJIA OTAECIBHBIX HUCTOYHHUKOB IMOTPEUIHOCTEN, O
HEJ0CTaTKaxX MPUMEHSIEMOr0 METoa, MPUOOPOB U T.1I.

TpedoBanus k opopmiieHuro pedepara:

1. Pedepar mpomxeH OBITH MOATOTOBICH Ha JucTax Qopmara A-4 ¢
OCTaBJICHHBIMU Ha HUX MOJSIMU U IPOHYMEPOBAHHBIMU CTPaHULAMHU.

2. OOwveM pedepata MODKEH COCTaBISATH MpuMepHO 8§-12 cTpanwuIl
MalIMHOIMCHOT'O TEKCTA.

3. Bnauase nomeniaeTcs THUTYJBHBIM JHUCT, Jajiee IUIaH — IIEPEYECHb
OCHOBHBIX ~ BOIPOCOB,  paccMaTpuBaeMbiXx B  pedepare.  M3noxeHue
paccMaTpUBAaEMbIX BOINPOCOB CIEAYET COMNPOBOXKAATh BBIBOJAOM  (opmyl,
HEOOXOJMMMBIMU PHUCYHKAMH, dYepTeKaMU U cXemMaMud. B KoHie paboThI
(bopMyIHPYIOTCST BBIBOJIBI, HAE€TCSI CIIUCOK UCIOJIb3yeMOW JIMTEPATyphl, CTABUTCS
NOJANKCH CTYAEHTA, 1aTa.

4. Ilpu moaroroBke pedepara cieayeT UCTOIb30BaTh OPOIIIOPHI, YUeOHUKH,
CTaTbU B HAYYHBIX U HAYYHO-NONYJIApHBIX )XypHas1ax, MHTEPHET-pecypcsr.

5. Pedepar mnpencrapiserca B CpPOKH, MPEAYCMOTPEHHbIE Y4YEOHBIM
rpaduKoM, U 3aIUIIACTCS.

Kpurepuu oieHKH BBINOJHEHUSA CAMOCTOATEIbHOI padoThI.

Kputepun ounmeHku padoTbl 10 CaMOCTOSITEJIBHOMY H3YYCHHIO
OT/ACJIbHBIX BOIPOCOB TEOPETHYECKOI0 KYpca M HMX KOHCHEKTHPOBAHHWIO
(0as1bI CyMMHPYIOTCS € 02J1IJIAMH MPOMEKYTOUYHOM ATTECTALMH).

3 Oansia — B KOHCIIEKTE JaHO OINpeaeNieHNEe OCHOBHBIX MOHATUH, M3JI0XKEHA

CYIIHOCTb (I)I/IBI/I‘IGCKI/IX ﬂBHCHHﬁ, HN3y4acMbIX B JaHHOM TEMe, JaHbI
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bopMynmupoBKH  (U3WYECKUX 3aKOHOB, TIOKa3aHbl B3aMMOCBA3M IOHATHUH,
CIIEACTBUS (PU3MUECKUX TEOpUH, MPUMEPHl MPUMEHEHUS N3Y4aeMbIX (U3UUECKUX
3aKOHOB. M3ydaemblil BOIPOC MOJTHOCTBIO PACKPHIT, MaTepHall CTPYKTYpUPOBaH,
NPEJCTaBICH C WCHOJb30BAaHUEM TMOSICHSIONIUX PUCYHKOB, CXEM, TpaduKoB,
tabnui. KoHcnekT HanmucaH akkypaTHO, yKa3aHbl Y4€OHUKH U Y4eOHBIE MOCOOUS,
UCIIOJIb3yeMbl€ TPU TOJArOTOBKE KOHCIEKTa, HMEIOTCA MO Ui 3aMedyaHui
npenoaaBaressi, COpMyITUPOBAHbI YTOUHSIONIUE WU HESICHBIE BOTIPOCHI.

2 Oamia - B KOHCIEKTE JIaHO ONpeJieJICHUE OCHOBHBIX MOHATUN, U3JI0KEHA
CYIIHOCTh (M3MYECKUX SIBICHHUN, W3y4yaeMbIX B JJaHHOW Teme, JaHbl
bopMynmupoBKH  (U3NYECKUX 3aKOHOB, TIOKa3aHbl B3aMMOCBSI3U TOHSATHUH,
CIIEACTBUS (PU3MUECKUX TEOpUM, MPUMEPHl MPUMEHEHUS U3Y4aeMbIX (U3UUYECKUX
3aKOHOB. V3yuaemblii BOIIPOC PaCKPHIT, MaTepua CTPYKTYPHUPOBAH, MPEACTABICH
C UCHOJb30BAaHUEM MOSCHSAIOIINX PUCYHKOB, CXeM, rpadukoB, Tabmuu. KoHcnekT
HalMcaH aKKypaTHO, YKa3aHbl YYEOHUKH U y4eOHbIE TOCOOMS, UCTIOIb3YyEMbIE MIPH
MOJITOTOBKE KOHCIIEKTa, HMMEIOTCS TONs JUIs 3aMedaHud MperojaBaTeds,
c(OpMyJIMPOBAHBI YTOUHSIOIINE WA HESICHBIE BOIPOCHI.

JlomyckaeTcsi OfHa - JBE HETOYHOCTH B U3JIOKEHWU BOIMpoOca U
HECYLIECTBEHHbIE IOTPEIIHOCTHA B O(POPMIIEHUH KOHCIIEKTA.

1 Gann - B KOHCIIEKTE JAHO OMNpEESIEHUE OCHOBHBIX TMOHSATHH, M3JI0KEHA
CYITHOCTh (DM3MUYECKUX SIBICHHUN, HW3y4YaeMbIX B JaHHOW TeMe, IMOKa3aHBI
B3aMMOCBSI3M TOHSATUHM, NaHbl (POPMYIHPOBKH (PU3NYECKUX 3aKOHOB. M3ydaembiii
BONIPOC B OCHOBHOM pPAaCKpBIT, NPU M3JIOKEHUU MaTepuaia HCIOIb3YIOTCS
MOSICHSIFOIIIE PUCYHKH, CXeMbl, rpaduku, Tabmuubl. KoHCIEKT HammcaH
aKKypaTHO, yKa3aHbl Y4YeOHHKM M Yy4yeOHbIE MOCOOMS, HCIOIb3yeMbIE MpH
MOJITOTOBKE KOHCTIEKTA, MMEFOTCSI TTOJISI JIJIs 3aMEeYaHri TIPeTo1aBaTeds.

Jlonyckarotrcss HekoTopbie ommOku (1) u HerouHocTh (2-3) B M3IIOKEHUH
BOMPOCA U MOTPEIIHOCTH B 0(OPMIICHUH KOHCIIEKTA.

0 6amnoB — KOHCTIEKT HE MOATOTOBJICH, WU MOATOTOBJICH (OpMajbHO; HE
packpbiTa CYIIHOCTb HM3y4yaeMOro BOMpOCa, HE TOKa3aHbl B3aWMOCBSI3U

(1)I/ISI/IIICCKI/IX HOHHTHﬁ, HET TIPUMEPOB HCIIOJIB30BAHHUSA 3aKOHOB (1)I/ISI/IKI/I NI
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bu3nyecKuXx METOAOB U MPHOOPOB, HE MPOCIEKUBACTCS CTPYKTypa H3y4aeMOTro
Bonpoca. B wu3n0)keHMn Marepuana JIonylieHbl TpyoOble ommuOku. KoHcmekT
HalMcaH KOe-KaK, HE yKa3aHa MCIIOJIb30BaHHAs JIMTEPaTypa, JIUOO HCIIOIb30BaHbI
HEMOIXOSAIINE UCTOYHUKY UHPOPMAITUH.

Kpurtepun oieHKH caMOCTOATEIbHOM NOATOTOBKH CTyIeHTa K
BbINIOJIHEHUIO JIA00PATOPHOIT padoThl U 0(POPMJIICHHUIO OTYETA

Pe3ynbpTaThl caMOCTOSTENBHONW paldOThl CTYAEHTa IO TMOATOTOBKE K
71a00pATOPHBIM 3aHATHUAM OTPAXKAIOTCSI B YCTHOM OTBETE CTYACHTA MPHU JOIMYCKE K
paboTe, BBIMONHIEMBIX pacyeTax M opopmiieHHH oryeTra 1o padore. Kpurepum
OLICHMBAHUS ATUX BUJIOB PaOOTHI MPEICTABIEHBI B IPUIIOKEHUH 2.

KpuTtepun oieHKH caMOCTOATEIBHOM NMOATOTOBKH CTyIeHTa K
CeMHHAPY U pelleHNI0 32124

Pe3ynbrarel camocTosTENbHON pabOTBHl CTylIEHTa IO MOJArOTOBKE K
CEMUHAPCKUM 3aHATUSAM OTPAXXarOTCs B YCTHOM OTBETE CTYZEHTa HA CEMUHApE U B
pemeHuy uM 3aaad. Kputepun olleHMBaHUs 3TUX BHIIOB paOOThI MPEACTABICHBI B
MPUIIOKEHUH 2.

Kpurepuu ouenku pedepara/pedeparuBHOro IJ0KJIa1a NPU
onpeae/IeHUM TeKYIero peiTHHIa CTyAeHTa (10MO0JHUTeIbHasi padoTa
CTYy/JIEHTA, He ABJISAETCS 00s13aTeJILHOM).

9-10 OamioB BBICTABISETCS CTYAEHTY, €CIH CTYIACHT MpPeICTaBUII
coJiep’KaHue, TOJHOCThIO COOTBETCTBYIOIIEE 3asIBICHHON TeMe paloThl, BbIAEIHII
Y PacCMOTpEJ OCHOBHBIE BOIIPOCHI, BbIPa3njl CBOE MHEHHUE MO c(HOpMyIHPOBAHHOM
npobsieMe, apryMeHTHpoBas ero. llpuBeneHbl JaHHBIE OTEUECTBEHHOW U
3apyOeKHOW  JUTEPATYPHI, cpaBouHas  HMHQpOpMAIIHAL. PaccmoTpenst
npodeccuoHaNbHbIe acMeKThl MpoodsieMbl. CTYJIEHT MOKa3aad BiaJeHUE HABBIKOM
CaMOCTOSITENIFHOM HCCIIEI0BATENCKON paboThl MO TeMe; METOJAaMH U MpUEeMaMU
aHalln3a TEOPETUYECKUX W/MIM TPAKTHUYECKUX AacleKTOB H3yyaeMou o00acTH,
ymenue paborarb c¢ Jgureparypoit m MHTEPHET-pecypcamu. ®aktuueckux
OIIMOOK, CBSA3aHHBIX C TOHUMaHueM mpobsemMbl, HeT. OdopmiieHue padoTHI

cooTBeTCTBYeT TpebOoBanusaM. [Ipu ycTHOU 3amure pedepara CTYIEHT MoOKazai
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YMEHHE apryMEHTHUPOBAaTh CBOIO TOYKY 3PEHMsS, OTIMYHOE 3HAHHE MaTepuana,
IPEJICTaBICHHOTO B paboTe, Xopoliee BIaJCHNUE JIOTUYECKH BBICTPOSHHOM YCTHOM
peybIo.

7-8 - OamioB - paboTa XapakTEPU3yeTCS CMBICIIOBOH OOIIHOCTHIO,
CBSI3HOCTBIO U MOCIEA0BATEIbHOCTHIO U3JIOKEHHUSI; JOMYyIIeHO He OoJiee 1 ommOKu
py OOBSICHEHUU CMbICTIA WK coJiepkanus nmpoosiembl. CofiepikaHne, B OCHOBHOM,
COOTBETCTBYET 3asBIICHHOW Teme. [l aprymMeHTanud MPUBOIATCS JaHHBIC
OTEUECTBEHHBIX M 3apyOeXHBIX aBTOpPOB. PaccMoTpeHbl mpodeccruoHambHbIe
acmekTsl TpobOseMel. [IpogeMoOHCTpHpOBaHBI HMCCIEAOBATEIBCKAE YMEHHUS W
HaBbIKH. Cepbe3HbIX (AKTHUECKHX OIMWOOK, CBS3aHHBIX C IMOHUMaHHUEM
npoOiemsbl, HeT. JlomymieHsl ojaHa-IBe OmUOKM B odopmieHuu padotsl. [Ipu
YCTHOM 3amuTe pedepara CTyIACHT MOKa3al yMEHHE apTyMEHTUPOBATh CBOIO TOUKY
3peHHs, XOpollee 3HAaHWE MaTepuaya, IMPEeACTaBICHHOro B paboTe, Xopoliee
BJIAJICHUE JIOTHUECKH BBICTPOCHHOM YCTHOM PEYbIO.

5-6 GamioB - CTYOEHT MPOBOJIUT AOCTATOYHO CaMOCTOSITEIBbHBIN aHAIIN3
OCHOBHBIX BOIIPOCOB TEMBI; B II€JIOM IMOHHMMAET CYIIHOCTh PacCMaTpPUBAEMBbIX
buznyecKkux SBIEHUH, OIHAKO OMYyCKaeT HApyIIEHHE TIOCIeI0BATEIFHOCTH H
CBS3HOCTH B W3JI0KEHHWU BOMpocoB. [Ipemmaraembiii marepuan, B OCHOBHOM,
COOTBETCTBYET TeMme paboThl. PaccMOTpeHbl HEKOTOpble MNpPOQEeCcCHOHATbHbIE
acnekTbl npobiemsl. Mcnonb3ytores nauteparypusle ucrounuku u MHTEPHET-
pecypcel.  JlomymieHo He Oosee 2 ommOOK B COASPKaHWUU BOIPOCOB U B
opopmienun padotsl. [Ipu ycTHOM 3ammuTe pedepara CTYIEHT MOKa3all yMEHUE
U3JI0KUTH CBOIO TOUKY 3pEHUsI, 3HAHUE OCHOBHOTO MaTepHasa, MpeACTaBICHHOTO B
pabore.

0-4 Ganna - pabota mpeACTaBiIseT COOOM MepecKa3aHHbIM WU MOJHOCTHIO
MepEenUCaHHbI HCXOJHBIM TEKCT 0e3 Kakux Obl TO HU ObUIO KOMMEHTapHEB,
ananu3a. He packpeiTo copepkanue TeMbl. He paccMoTpens! mpodeccuoHanbHbIE
acrekThl Tpobsiembl. JlomyieHo Tpu uiud Oojiee TpeX OIMOOK B H3JI0KCHUHU
CYUIHOCTH BOIMpPOCOB U B odopmieHun padoThl. Mcmonp3yloTcsi ycTapeBlIne

ucTouHuku uHbopmaruu. [lpu ycTHOU 3ammTe pedepara CTyIeHT HE yMeeT
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U3JI0)KUTh CBOIO TOYKY 3PEHHs, MOKa3bIBa€T HE3HAHHME OCHOBHOIO MaTepHuaa,
IIPEICTABICEHHOIO B pad0OTe, HE BIAJICET CBI3HOM YCTHOU PEUbIO.
Kpurepun onieHKH caMoOCTOSITeIbHOM MOATOTOBKH CTYAEHTA K
IK3aMeHy
Pe3ynbrarel camMocTOSITENBHON pabOTBHl CTyJIEHTa 10 MOJArOTOBKE K
HK3aMEHY OTPaXaroTCsl B YCTHOM OTBETE CTYJEHTa Ha 3K3aMEHE/KOHTPOJIbBHOM
cobecenoBanuu. Kputepun oreHMBaHUS 3TOro BUAa paOOTHI MPEACTABICHBI B

MIPUJIOKECHUH 2.
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[Tpunoxenue 2

§

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENBHOE YUPEKICHHE
BBICITICTO OOpa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

®OH/J ONEHOYHBIX CPEJACTB
1o AucHUIInHe «Pu3uKa»
Hanpasaenue noarorosku 19.03.01 buorexnosiorus
npoduis «llureBas OMOTEXHOIOT U
®opMa OATOTOBKH OYHAS

BaaauBocTok
2017
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Hacoopt ®OC

0o qucauIuimae «duznkay

Koxa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEHIHH
OK-5 - CHOCOOBI TUTAHUPOBAHMS U OpraHU3aluy y4eOHOU
CIIOCOBHOCTRIO 3naer paboThl, OCHOBHBIE BHIbI HH()OPMAIHOHHBIX PECYPCOB
HCIIOB30BATE U METOIHUKY pabOTHI C HUMH

COBPEMEHHBIE METO/IbI COCTaBIIATH IUIAH PAOOTHI M OCYIIECTBIIAThH aHAJIN3 €€
U TEXHOJIOTHH (B TOM PEe3yJIbTATOB, OCYIIECTBIIATH MOUCK HYKHON

qucie Ymeer UH(OpPMAIMHU, B TOM YUCIIE 3apyOeikKHOIM, ¢
UH(OPMAIMOHHEIE) B UCITOJIb30BAHUEM Pa3IMUHbIX HH(POPMAIIHOHHBIX
npoecCUOHaIBHON pecypcos

ACATCIBHOCTH Baajneer | HaBbIKaMu pabOTHI ¢ HCTOYHUKAMH UH(POPMALU
OIIK-2 crocoOHOCThIO HEPCIICKTUBHBIE HAIPABJICHHUS Pa3BUTHUS PHKIATHBIX
U FTOTOBHOCTBIO 3unaer pa3nenoB GU3MKU, COBPEMEHHBIE (PU3MIECKHE METOIBI
UCIIOJIb30BaTh UCCIIEI0OBaHMS

OCHOBHBIC 3aKOHBI AHAIIM3MPOBATH pEe3yIbTATHI SKCIEPUMEHTA,
CCTCCTBCHHOHAYUHBIX | ypeer OCYLIECTBIATh CTATHCTUYECKYIO 0OpabOTKY IaHHBIX,
AUCLHUILINH B HOJIyYEHHBIX B XOJI€ OKCIIEPUMEHTA, JIEIaTh BBIBOIBI
npohecCHOHaIbHON

eSTEIBHOCTI, HaBBIKaMH PabOTHI ¢ M3MEPHTEbHBIMH npubopamMu u
IIPHMEHATS METONE! crocobaMu MpeICTaBICHUS MOTYyICHHON HHPOpMAITUU
MaTeMaTH4ECKOrO

aHaM3a u Buiageer

MOJIEIUPOBAHMS,

TEOPETUYECKOTO

SKCIIEPUMEHTAIILHOTO

UCCIIEI0BaAHUS

OIIK-3 crIocOBHOCTRIO dbyHaaMeHTalbHBle pa3zensl  (QU3MKM B 00beMeE,
HCIIONB30BATh 3HAHNUA O | 3aer HEOOXOIMMOM s TOHUMAHUSI OCHOBHBIX
COBPEMEHHOIA 3aKOHOMEPHOCTEH (HU3HIECKHX, XUMUYECKUX,
dusnueckoil kapTuHe OMOXUMUUYECKHUX, OMOTEXHOJIOTMYECKUX MPOIECCOB
MHpa, UCIOJIb30BaTh 0a30Bble 3HAHUS B 00MacTU (PU3HUKU U
HPOCTPAHCTBEHHO- Vateer (u3HYECKre METOMABI MCCIEIOBAHUSA Ul OOBICHEHUS
BPEMEHHBIX SBJIEHUH TIPUPOIBI, PAOOTHI TEXHUUECKHX YCTPONCTB U
3aKOHOMEPHOCTIX, TEXHOJIOTMYECKHUX MTPOLIECCOB

CTPOCHHH BCIECTBA IprUeMaMi aHajiM3a M CHCTEMATH3alUH IOJIy4EHHOM
AJI TIOHMMaHHs uH(pOpPMAIIMH, MOAETMPOBAHHKS IIPOIECCOB M SBIICHHH,
OKpYZKaIOIICro Mipa u Baaneer U3MEPEHHI ISt BBISIBIICHUS OCHOBHBIX
FABJICHUH TIPUPOJIBI 3aKOHOMEPHOCTEN X MPOTEKAHUS

TIK-1 crmoco®HOCTRIO 3naer COBPEMEHHYIO MPUOOPHYIO 0a3y, OCHOBHEIE
OCYILECTBIISTH XapaKTEPUCTHKU H3MEPHTEIBHBIX TPUOOPOB
TEXHOJIOTHICCKUH noaoupath HeoOXoauMble MPHOOPHI A U3MEPEHHM
Iponece B OCHOBHBIX IapaMETPOB TPOLECCOB U OOBEKTOB,
COOTBETCTBUU C Ymeer BBIOMpATH HY>KHBIE METO/IbI W3MEpPEHUH,

PErilaMCHTOM U
HCIIOJIB30BaTh

00pabaTbIBaTh pe3yabTaThl H3MEPEHUI
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TEXHUYECKHE CPECTBA
JUTSL U3MEPEHUS
OCHOBHBIX ITaPaMETPOB
OHMOTEXHOIOTHIECKUX
IIPOIIECCOB, CBOMCTB
CBIPbSI U TIPOTYKIHH

Baaneer

HaBBIKAaMH PalbOTHl ¢ U3MEPHUTENBHBIMU MPHOOpaMu 1
crioco0amu MpeICTaBICHUs MOIyYeHHON HH(pOpMaIu

KOHTpOJIL JOCTHKCHUHA ue.ﬂeﬁ Kypca

Ne | Kontposupy Konb! 1 3Tans! hopMupoBaHust KOMIETEHITUN O1ieHOYHbIE CPEACTBA
n/ eMble TEKYIIUN IPOMEXKYT
n pasnuenst / KOHTPOJIb OuHast
TEMBI aTTecTauu
JUCIUATITUHBI A
1 | Monayns 1. OIIK- | 3naer pyHaaMEHTAIBHBIE PA3/IEIIbl MEXaHUKU B | YCTHBIA OTBET | DK3aMEH
dusnyeckue | 2, o0beMe, He00XOTUMOM IS TOHUMAaHUS (YO-1) Bomp.(1ce
OCHOBBI OIIK- | OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKHUX, Koncrekr M.): 1-19,
MEXAHUKH 3 XAMHUYECKHUX, OHOXUMHYCCKHX, (IIP-7) 20-31
OMOTEXHOJIOTHYECKUX TPOIIECCOB, Tecr Nel (ITP-
HEePCICKTUBHBIC HAIPABICHHS Pa3BUTHUS 1)
MPUKIIAIHBIX Pa3/ieioB (QU3UKH, COBPEMEHHEIC
(1)I/I3I/I‘-IGCKI/IG METOABI UCCIIECAO0OBAaHUA
YMeeT KCHOB30BaTh 0a30BbIC 3HAHUS B Pemenue DK3aMeH
00JTaCTH MEXaHHUKH JJIsl OOBSCHEHUS SIBICHUN 3anau (TIP-2) 9.1.1-
MIPUPOJIBI, paOOTHI TEXHUUYECKUX YCTPOUCTB U TBOpUECKHE D14
TEXHOJIOTHUYECKHUX MPOLECCOB, ISl PELICHUS 3aNAHMAs
3a/1a4, AaHAJIM3UPOBATh PE3YJIBTATHI (cocTaBerme
JKCIIEPUMEHTA, OCYIECTBIIATh sanaq) TIP-13
CTaTHUCTUYECKYIO 00pabOTKy JaHHBIX,
MOJIYYEHHBIX B X0JI€ SKCIIEPUMEHTA, JIeJaTh
BBIBO/IbI
Buazeer npueMamMu poOBeICHHS JlaGoparopHast | Dkx3aMeH
OKCIEPUMEHTAIBHBIX HCCIIE0BaHuH, 00paboTky | pagota (ITP-6) | D.1.1-
JaHHBIX U3MCPCHU, aHaIn3a U CUCTEMATU3alln 3 1 4
MOJTy4YeHHOU HH(OPMALIMH, MOICTHPOBAHHS
MPOIIECCOB U SIBIICHUI, HABBIKAMH pabOTHI €
M3MEPUTENBHBIMU MPUOOPAMH U CIIOCOOAMHU
MIpe/ICTaBJICHHUS TOTYYCHHON NH(POpMAITUU
Moayis 2. 3Haert (yHIaMeHTAIbHBIC pa3/iesibl PU3NKY B VerHBIH OTBeT | DK3aMeH
MexXaHngeck o0beMe, He00X0IMMOM [yl IOHUMAaHUs (YO-1) Bomp.(Ice
ue OIIK- | OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKHX, Koncmekr M.): 20-28
2 kojebauua u | 2, XUMHYECKUX, OMOXUMHYECKUX, (HP-?)
yopyrue OIIK- | 6MOTEeXHONIOTHYECKHUX MPOIIECCOB,
BOJIHBI. 3 MEePCICKTUBHBIC HAMIPABICHHS Pa3BUTHS
TPHUKIITHBIX Pa3/IeioB pU3NKH, COBPEMEHHBIC
(bu3nYecKre METO/IbI HCCIICIOBAHMS
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YMeeT nCTioNb30BaTh 0a30BbIC 3HAHNUS B Pemienue DK3aMeH
obiactu Gu3MKH 11 OOBSICHEHUS SBJICHUN 3anay (ITP-2) A.1.5,
TPUPOJIBI, PA0OTHI TEXHUYECKUX YCTPOIMCTB 1 JlaGoparopuast | D.1.14
TEXHOJOTHYECKIX MPOLIECCOB, PEIICHN 385184, | naGara (TTP-6)
AQHAJIM3UPOBATh PE3YyJIbTAThI DKCIIEPUMEHTA,
OCYILIECTBIISTh CTATUCTUYECKYIO 00pabOTKy
JIAHHBIX, IIOJIyYEHHBIX B XOZ€
JKCIIEPUMEHTA, JI€JIaTh BBIBOJbI
Buaneer npuemamu ananusa u cucremartusauuu | JlabopatopHas | Dx3aMeH
MOJTyYeHHON MH(POPMAINN, MOACTHPOBAHUS pa6ora (ITP-6) | D.1.5,
MPOLIECCOB U SIBJICHUI JJIsI BBISBICHHS 3.1.14
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTEKaHNUS,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
npubopaMu U crocobaMu MpeICTaBICHUS
MoJIy4eHHOU nHpopmanuu
3HaeT QyHIaMEHTAIILHBIC Pa3]Ieibl YcTHBIM OTBET | DK3aMeH
MOJIEKYJISIPHON (DU3UKHM U TEPMOAMHAMUKY B (YO-1) Bomp.(Ice
00BeME, HEOOXOUMOM JUIS TOHUMAHHS KOHCIIEKT M.): 32-56
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3NIECKHX, (TTP-7)
XUMHYECKUX, ONOXUMHYECKHUX, Teer Ne2 (TP-
OMOTEXHOJIOTUIECKUX MPOLIECCOB , 1)
COBpPEMEHHYIO TPUOOPHYIO 0a3y, OCHOBHbBIE
XapaKTePUCTHKU U3MEPUTEIHHBIX PUOOPOB
YMeeT UCTIONB30BaTh 0a30BbIC 3HAHMUS B Pemenue DK3aMeH
o0JacTu MONEKYISAPHON GUIUKU U 3amau (T1P-2) D.1.6-
Moy 3. | e | o oo yerpotem | oCPOPHAA | 91113
Monexynspu | PHPOZEL, b yerp pa6ota (ITP-6)
ast u3MKa u T TEXHOJIOTHYECKUX TPOIIECCOB, PELICHHS 33/1a4, Tropueckue
TEpMOIMHAM noadupaTh HeoOX0UMBbIEe TPUOOPHI JIsSt sanaHns
HKa. W3MEPEHUN OCHOBHBIX NTapaMeTPOB (cocraBmerye
MPOIIECCOB M OOHEKTOB, BEIOUPATH HYKHBIC sazau) TTP-13
METO/Ibl U3MEPEHUN, 00padaTHIBAThH
pe3yJIbTaThl U3MEPEHUIN
Buaneer npuemamu aHanusa u cucteMartusauuu | JlaboparopHast | Dk3aMeH
MoJTy4eHHOU MH(OpMAaIK, MOJICITUPOBAHUS pa6ora (TIP-6) | D.1.7-
MIPOIIECCOB U SIBIICHUA JJIS1 BBISIBIICHHSI 31.12
OCHOBHBIX 3aKOHOMEPHOCTEH HX MPOTEKaHuUS,
HaBBIKAMH pa0OThI C U3MEPUTEITBHBIMU
npudopaMu U criocodaMu MpeICTaBICHUS
MOJIy4eHHOU nHpopMamu
3HaeT QpyHIaMEHTaIbHbBIE Pa3/IeIIbl VcerHBIM OTBET | DK3aMeH
SIIEKTPOIMHAMUKH B 00BbeMe, HeobxomumoM st | (YO-1) Bomp.(2ce
Moy 4. OIK- | pornmarms ocrosrbIx 3aKOHOMEPHOCTEN KoHcHekT M.): 1-33
Onexrpuuect | 3 (U3NYECKUX, XUMHUYECKHIX, ONOXUMHYUECKUX, (TTP-7) o
BoH IIK-1 OMOTEXHOIOTHYECKUX MPOLIECCOB,
Mar"eTusM. Tect Ne3 (ITP-

COBPEMEHHYIO MTPUOOPHYIO Oa3y, OCHOBHBIE
XapaKTePUCTHKH U3MEPHUTEIBbHBIX IPUOOPOB

1)
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YMeeT HCHOI630BaTh 0Aa30BbIC 3HAHUS B
00J1aCTH AITEKTPOTUHAMHKH JJIT 00BSICHEHUS
SIBJIEHUI TIPUPOIBI, PAOOTHI TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB,
nmoAOupaTh HEOOXOAUMBIEC PUOOPHI JJIS
M3MEPEHUI OCHOBHBIX IMTApaMeTPOB
MPOIIECCOB M OOBEKTOB, BLIOUPATH HY)KHBIC
METObI U3MEPEHHH, 00padaThIBaTh
pe3yJIbTaThl U3MEPEHUIN

JlaGoparopHas
pabora (ITP-6)

OK3aMeH
D.2.3-
D.2.5

BuiaieeT nmpueMaMu aHaU3a ¥ CHCTEMATH3AI[MH
HOJIy4eHHOU MH(OPMALMHU, MOJICTHPOBAHHS
MPOIECCOB U SIBIICHUM /TSI BHISIBICHHS
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTEKAHHS,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
npudopaMu U criocobaMu MpeICTaBICHUS
MoJIy4eHHOU nHpopmManuu

JlaGoparopHas
pabora (ITP-6)

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

Moayins 3.
OnTHka.

OIlIK-

OK-5

3HaeT (yHIaMEHTAIBLHBIC Pa3JIeibl ONITUKU B
00beMe, HEOOXOJUMOM IJIs HOHUMAaHUS
OCHOBHBIX 3aKOHOMEPHOCTEN (DU3HMUCCKHX,
XUMHYECKHX, OMOXUMHUUYECKHX,
OMOTEXHOJIOTMIECKUX MPOIIECCOB

CroCOOBI MIIAHUPOBAHUS U OpTaHU3aIuN
y4eOHO paboThl, OCHOBHBIC BU/IBI
MH(POPMAIIMOHHBIX PECYPCOB U METOJIUKY
paboThl ¢ HUMU

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

Tect Ned (I1P-
1)

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

YMeer ncnoip3oBaTh 0a30BbIE€ 3HAHUS B
00JIaCTH ONTUKHU I OOBSICHEHNS ABICHUN
MIPUPOJIBI, paOOTHI TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOHECCOB; COCTABIIATDH
IUTaH PabOThI U OCYIIECTBIIATh aHAIN3 €€
Pe3yIabTaTOB, OCYIIECTBISTh HOUCK HYKHOMH
nH(popManny, B TOM YHciie 3apyO0eKHOH, C
WCTIOJIH30BAHNUEM Pa3THUHBIX
WH(POPMAITMOHHBIX PECYPCOB

JlaGoparopHas
pabora (ITP-6)

DK3aMeH
2.2.6-
2.2.10

Bnapneer HaBbikamMu pabOTHI ¢ UCTOYHHKAMH
nH(pOpMAaIUH, IpUeMaMH aHaIN3a U
CUCTEMAaTH3alluH TIOJTYYeHHOW WH(OPMAITUH,
MOJICTMPOBAHUS TIPOIIECCOB U SIBJICHHUM IS
BBISIBIICHUSI OCHOBHBIX 3aKOHOMEPHOCTEH MX
MPOTEKaHUs,

JlaGoparopHas
pa6ora (ITP-6)

DKk3aMeH
D.2.7,
D.2.8,
2.2.13

Monyns 6.
ATtomHas
¢uzuka u
OCHOBEI
KBaHTOBOM
TEOPHH.

OIIK-

OIIK-

3naeTt ¢pyHIaMEHTAIBHBIC Pa3IeiIbl aTOMHON
(hu3ukn B 00beMe, HEOOX0TUMOM IS
[TOHMMAaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH
(hM3UIECKUX, XUMUICCKUX, OMOXUMHUYECKHX,
OMOTEXHOJIOTUIECKUX TPOIIECCOB,
MIepCIICKTHBHBIC HATIPABJICHUS Pa3BUTH

YCTHBI OTBET
(VO-1)
Koncnekr
(ITP-7)

Tect Ned (ITP-
1)

DK3aMeH
Bomnp.(2ce
M.): 45-52
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MIPUKJIATHBIX PA3/IeNIOB PU3UKH, COBPEMCHHBIC
(hM3UIeCcKre METOIBI HCCIIEAOBAHIS

YMmeer 1CHONIb30BaTh 6a30BbIe 3HAHUS B JlaboparopHasi | Dk3aMeH
o0nacTi aTOMHON QHU3UKH ATl OOBSICHEHUS pabora (ITP-6) | D.2.12,
SIBJICHUI IPUPO/IBI, Pa0OTHI TEXHUYECKHX 3213
YCTPOMCTB ¥ TEXHOJIOTHUYECKHX IIPOLIECCOB,
AHAJIM3UPOBATh PE3YJIBTATHI HKCIIEPUMEHTA,
OCYILIECTBISTh CTATUCTUYECKYIO 00pabOTKyY
JTaHHBIX, [TOJIyYEHHBIX B X0/1€
JKCIIEPUMEHTA, J1€1aTh BBIBOIbI
Buaneer npuemamu aHanusa u cucteMartusauuu | JJaboparopHast | DK3aMeH
HOJIy4eHHOW HH(OPMALIMHU, MOJCITUPOBAHUS pa6ota (IIP-6) | D.2.12
MPOLECCOB U SIBIICHUH ISl BBISIBIICHHS
OCHOBHBIX 3aKOHOMEPHOCTEH X MPOTEKaHWU,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
puOOpaMu U CIIOCOOAMU TIPEICTABICHUS
MOJTyYeHHOH HH(OpMaIu
3Haer QyHIaMEHTAIBLHBIE pa3eibl SIEPHOM YcrHBIM OTBET | DK3aMeH
¢u3uku B 00beMe, He0OOXOAUMOM JIJISI (YO-1) Bomnp.(2ce
MOHUMAaHHsI OCHOBHBIX 3aKOHOMEPHOCTEi KOHCIIEKT M.): 53-65
(pU3UYECKUX, XUMUYECCKUX, ONOXUMHUYCCKHX, (TIP-7)
OMOTEXHOJIOTHYECKHX MPOLECCOB Teer Ned (ITP-
Monayins 7. OIIK- 1)
SlnepHast 3 YMeeT UCMONb30BaTh 0a30BbIC 3HAHUS B JlaGopaTopras | Dk3ameH
dusuKa. obnactu sipepHON GU3KUKH I O0BSICHEHHS pa6ota (TTP-6) | 2.2.11,
SIBIIGHUH MPUPOABI, pabOTHl TEXHUUECKUX D2.14
YCTPOMCTB ¥ TEXHOJIOTHYECKHUX MPOIECCOB
Buajeer npuemamu aHanusa u cuctemMatusanuu | JlaboparopHas | Dk3ameH
MoJTy4eHHO! MH(OopMAaIHK, MOIETUPOBAHUS pabora (TITP-6) | D.2.14
MMPOLCCCOB U ABJICHUU JIS BbBIABJICHUA
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTEKAHUSI
IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI
mo JMCIUIIJIMHE «DPu3uka»
Kon n Jranbl pOpMHUPOBAHUSA KpUTEepUH MOKa3aTean 0aJLIBI
(popMyJIMPOB | KOMIIETEHIMH
Ka
KOMIIeTCeHIIUH
OK-5 - SHAT dbyHaamMeHTanbHble | pU3NUECKUE ¢buznueckue 45-64
CIIOCOGHOCTHIO pasnensl QU3UKM B | 3aKOHBI U | 3aKOHBI u
HCIIOJIb30BaTh (HVO poros obOneme, opmyeL, opmyusL,
COBPEMEHHBIE b Heo6XoMMMOM JuIs | HEOOXOmMbIe HEO0OXO0IUMBIE
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METO/IbI U YPOBEHB) | MOHUMAHHUS JUIsL OOBSICHEHUS | JUIst
TEXHOJIOTHH (B OCHOBHBIX (bU3UIECKUX 00BICHEHUS
TOM YHCIIC 3aKOHOMEpHOCTel | ABJICHHIA U | GU3NYECKUX,
HH(OPMALIHOH dusHUCCKHX, MPOIECCOB XUMHUYECKUX,
E}I;I(f()beBCCI/IOHaJI XHMHTECKHX, )6(I/IOXI/IMI/I‘ICCKI/I
LHOM OMOXUMHYECKUX, ’
IEATCIIBHOCTH OMOTEXHOIIOTNYECK GroTexHONOrH
€CKHUX
UX MPOLIECCOB HpoLIECCoB
HCITOJIh30BaTh pelnTh 3371a4y, | UCIOJIb30BaTh 65-84
0a30Bble 3HAHMS B | BOCIOJB30BaBII | (PU3NYECKUE
obnactu (U3WKH H | ©IChb OCHOBHBIMH | 3HAHUS JIS
busznveckue buznIecKuMU 00BsSICHEHUS
METO/bI 3aKOHaMU; paboThI
ymeer WCCJICIOBAHMS IS | IIPOBECTH TEXHUYECKUX
(nponBUH | OOBSICHEHUS buznvecKuit YCTPOMCTB U
YTBIN) SBIIGHUN TIPUPOABI, | IKCIEPUMEHT U | IPOTEKAHUS
paboTsI OCYIIIECTBHUTD buznueckux
TEXHUYECKUX 00paboTky SIBIICHU I
YCTPOMCTB U | SKCIIepUMEHTA
TEXHOJIOTUYECKHUX | bHBIX JIAHHBIX;
POIIECCOB
preMaMu preMaMu 85-100
pUEMaMH aHAIM3a | CHCTEMAaTH3alld | CUCTeMAaTH3aIlH
W CHUCTEMAaTHU3allMU | U PA3HOPOJHBIX | U U 0000IICHUS
MOJTy4YECHHOMN (bakToB, MOJyYECHHBIX B
uH(popMaIuy, OCYIIECTBIICHUS | SKCIIEPUMEHTE
MOJIETTUPOBAHUS aHanm3a pe3yNbTaToB,
BIIaJIeeT MIPOIIECCOB U | TIOJIyUYEHHBIX B | CIIOCOOHOCTHIO
(BBICOKHMI) | SIBTICHHI, DKCIIEPUMEHTE | JIelaTh BHIBOJIBI
HU3MEepeHUI JUTSL | pe3yJIbTATOB, W TIpeJyIaraTh
BBISIBIICHUS BBISIBIICHHS PEKOMEH AN
OCHOBHBIX OCHOBHBIX 1o
3aKOHOMEPHOCTEH | 3aKOHOMEPHOCT | UCTIOJIB30BaHHUIO
WX MPOTEKAHUS eit MOJTy4YEHHBIX
pe3ynbTaToB
OIIK-2 CrocoObl MeTOJIbl paboThl | OCHOBHBIC BUIBI | 45-64
CIOCOOHOCTBIO sHACT IUVIAHUPOBaHUA M | ¢ Pa3JIMYHBIMHM | HHOOPMAIIMOHH
u OpraHu3alnuu HCTOYHHUKAMH BIX  PECYpCOB,
TOTOBHOCTBIO (HVOpOFOB y4eOHON  paboThI, MHGOPMALIH M | \jero bt paboThI
ucnons3osars | Y OCHOBHBIE  Bipr | OA38MH JAHHBIX | o o
OCHOBHBIE YPOBCHB) HH(OPMAIHOHHBIX
3aKOHBI
€CTECTBEHHOHA pecypeos
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YUYHBIX COCTaBIATh  IUIAH | OCYLIECTBIISTH OCYIIECTBIIATh | 65-84
AUCLIUIUINH B paboThI U | IOUCK HY)KHOM | IIOMCK HYXXKHOU
HpO(UbCCCHOHaH OCYILECTBIIATH uHdopmanum, B | ua(GOpManuu, B
BHOU
yMeeT aHamm3 ee | TOM 4Hcie TOM YHCIIe
NeSITeIbHOCTH, 5 . 5 .
[IPUMEHSTD (mpoJBUH | pe3ysIbTaTOB 3apyOeHOH, ¢ | 3apyOexHOH, ¢
METOIBI YTBhIif) UCIOJIb30BAaHUE | MCIIOJIb30BAaHUE
MaTeMaTHYECK M pa3IMYHBIX M pa3IHYHBIX
Oro aHanu3a u UH(GOPMAIIMOHH | HH(POPMAIIOHH
MOZACIMPOBaHU BIX PECYpPCOB BIX PECYpPCOB
H)
TEOPETUYECKOT HaBBIKAMH Pa0OTHI | HABBIKAMU HaBBIKAMHU 85-100
on c UCTOYHUKAMU | pabOTHI C UCII0JIb30BaHUS
KCIIEPUMEHT
PKCICPUMEHTA | pyaneer uH(popManuu HMCTOYHUKAMHU MH(OPMALIOHH
JBHOTO .
BBICOKHUI uHpOopMaun BIX PECYPCOB
UCCIICTOBAHMS ( ) (opman peeyp
JUTSL TIOTTyYEeHUS
HOBOI'O 3HaHHUSA
COBPEMEHHYIO Ha3HaYeHWe U | 00JacTu 45-64
npubopHyr0  6asy, | CIOCOOBI [PUMEHEHUSI
3HAET OCHOBHBIE HUCTIOIB30BAHUA | y3MepUTENBHBIX
(IOpOroB | XapakTepUCTUKU PasHbIX — THIOB | npuGopos B
BIN U3MEPUTEIIbHBIX npudopos UCCIICIOBaHUU
yYpOBEHB) | MpUOOPOB OMOTEXHOIOTHY
OIIK-3
€CKHX
CIIOCOOHOCTBIO
MIPOIIECCOB
UCTIOJTb30BaTh
3HAHUSA O
. o I0upaTh BBIOMpPATh ocymecTBisATh | 65-84
COBPEMEHHOM 5 HyKHBIE 5
busmaeckoii HEOO0XOIMMBbIE HEOOXOIMMBIE
KapTHHE MUpa IprGOpPBI msp | METOABL M3MEpEHNUs 1
> | ymeer o U3MEpEHUH,
MIPOCTPAHCTBE H3MEPEHUN aHaIU3UPOBATH
HHO (mpoaBUH o0OpabaTbIBaTh
T yTE) OCHOBHBIX pe3yIBTATHL pe3yiabTaThl
p apaMeTpoB M3MEpPEHHUIA
3aKOHOMEPHOC HpOTIECCOoB -
TSAX, CTPOCHUHU
00BEKTOB,
BEIIECTBA TSI
MOHUMAaHHUS
HaBbIKAMU palbOTHI | HABBIKAMHU HaBbIKaMU 85-100
OKPYKaIOMIeTo
MHpa 1 C U3MEpUTENbHBIMH | aHAIM3a U UCTIOJIb30BaHUS
SRIICHY npubopaMu u | o0paboTKu U3MEPUTEIIBHBIX
IIDUDO I cocobamu €3yJIbTaTOB IprOOPOB IS
pHpoa BJIQJICET pesy . prbop
.. | TIpe/ICTaBICHUS U3MEepeHUi OTIpe/IeICHUS
(BBICOKHIA) .
MOJTyYeHHOM apamMeTpoB
uHpopMaun OMOTEXHOJIOTHY
€CKHX
MPOIIECCOB
IK-1 3HACT dbyHIaMeHTalbHbIe | (pusnueckue buznveckue 45-64
CIOCOOHOCTBIO | (HOPOroB | pas3jiensl (GU3MKU B | 3AKOHBI U | 3aKOHBI 1
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OCYIIIECTBIISAThH
TEXHOJIOTHYEC
KHUH IIpoIIecC B
COOTBETCTBUU
C periiaMeHTOM
u
UCIOJIb30BaTh
TEXHUYECKUE
CpeacTBa s
U3MEpPEHUS
OCHOBHBIX
napameTpoB
OMOTEXHOJIOTH
YECKUX
MPOLIECCOB,
CBOMCTB CBIPbs
U IPOAYKLIUU

bl obOneme, bopMyIbI, bopMyIbI,
YPOBEHb) | HEOOXOMMMOM I | HEOOXOIMMbIE HEOOXOAUMBIE
HOHUMAHHUSI JUTSL OOBSICHEHHSI | TSt
OCHOBHEIX buznueckux 00BsICHEHUS
3AKOHOMEPHOCTEIH SIBIICHUI U | GU3UYCCKUX,
duecKyX, MIPOIIECCOB XUMHYECKHUX,
XHMIHECKIX, OHMOXMMHUYECKU
OMOXUMHYECKUX, x
OMOTEXHOIOTHY
OMOTEXHOJIOTHYECK CCKIX
UX MIPOIECCOB MpoIeccoB
UCTIOJIb30BaTh pELUTh 3a/1a4y, | UCTIOIb30BATh 65-84
0a30BbIc 3HAHUS B | BOCIOJB30BaBII | (pu3HUecKue
o0iacT (U3UKU U | KIChb OCHOBHBIMH | 3HAHUS JIJIS
buznvecKue (bU3UIeCKUMHU 00BSICHCHUS
METO/IbI 3aKOHAMH; paboThI
yMmeer UCCIICIOBAaHHS ISl | TIPOBECTH TEXHUYCCKUX
(mpoiBUH | OOBSICHEHUS ¢buznueckuit YCTPOMCTB H
YTBIN) SIBIICHUH TIPUPOMBI, | IKCIICPUMEHT U | TPOTECKAHUS
paboThI OCYIIIECTBUTD (bU3IIECKUX
TEXHUYECKUX 00paboTky SIBIICHUI
YCTPOKCTB U | DKCIICPUMEHTAI
TEXHOJIOTUYECKHUX | bHBIX JIaHHBIX;
IPOIIECCOB
IprueMaMu IprueMaMu 85-100
npreMaMU aHallu3a | CHCTeMaTH3alld | CUCTeMaTH3allu
U CUCTeMAaTH3allH | U PA3HOPOAHBIX | M M 0000IIeHNUs
MOJTy4YECHHOMN (bakToB, MOJyYECHHBIX B
uHpOpMaIuy, OCYILIECTBIICHUS | DKCTIEPUMEHTE
MO/JICIIMPOBAHUS aHan3a pe3yJIbTaTOB,
BJIQJICET IPOIIECCOB U | TIOJTYYEHHBIX B | CIIOCOOHOCTBIO
(BBICOKMI) | SIBICHHUIH, DKCIIEPUMEHTE | JIelaTh BHIBOJIBI
U3MEepeHui JUISL | pe3yNbTaToB, U TIpejijiaraTh
BBISIBICHUS BBISIBJICHUS pEKOMEHIalun
OCHOBHBIX OCHOBHBIX 1o
3aKOHOMEPHOCTEH | 3aKOHOMEPHOCT | MCITOJIb30BAHHIO
WX MPOTECKAHUS et MTOJTYYIEHHBIX
pe3yIbTaToB

MeToanyeckue peKOMeHAAIUM K MPoleAypaM OlleHUBAHUS Pe3yJIbTAaTOB

OCBOEHHUSI TUCHHUILINHBI «DU3HKA)
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Texkymasi arrecranus CTyAeHTOB. Tekyias arrectanus CTYJIEHTOB IO
aucuuIuinie «Pu3nKa» MPOBOJUTCS B COOTBETCTBUU C JTOKATLHBIMA HOPMATUBHBIMU
aktamu JIBDOV u sBasercst 00s3aTeIbHOM.

Texymast arrectanmus mno aucnuiuinHe «®Dusmka» mpoBoauTcsa B (popme
KOHTPOJIBHBIX MEPONPUITHI {3alllUThl JAOOpaTOpHON pPabOTHI, pelieHus 3a1ad u
YCTHOTO OTBETa Ha CEMHHApe, TeCTUPOBAHMS, 3aIUTHl pedepara) Mo OICHUBAHUIO
(baKTHYeCKUX pe3yJbTaTOB OOyYCHHS CTYJICHTOB M OCYIIECTBISETCS BEAYIUM
MIPET0/IaBaATEIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

- y4yeOHas JOUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJlaHUM, MOCENIAEMOCTh BCEX BHUIOB 3aHATHI IO
aTTECTyEeMON JTUCLUIUIUHE), OLICHHBaeMas IMyTeM MPUCYKIACHUS JOMOTHUTEIbHBIX
OaJIJIOB 32 CBOEBPEMEHHOE BBHITMOJIHEHUE U 3AIIUTY J1a00paTOPHBIX paboT;

- CTEINEHb YCBOCHHS TEOPETUYECKUX 3HAHWM, OLIEHHUBAaEMasl MO pe3yjbTaTaM
pelieHrs 3alad M YCTHBIX OTBETOB HA CEMHUHApax, coOeceqOBaHMs MpU 3allUTe
TEOpUM U JOMYCKEe K JIa0OpaTOpHBIM paboTaM W TO pe3yibTaTaM TECTHUPOBAHUS,
JONMYCK K  BBINOJHEHUIO  JlabopaTOpHOW  pabOThl  MPOBOJAUTCS  MEpe
HKCIIEPUMEHTAJILHOM YaCThI0 padOThHI U TpeIoaraeT codeceloBaHue MO OTACIbHBIM
BOIIPOCAM TEOPHUH, OTHOCSIIHUMCS K JaHHOW paboTe M MO METOAMUKE MPOBEICHUS
AKCIIEPUMEHTA; 3ammTa TEOPUU MIPOBOJAUTCS nocjie BBITIOJTHEHUS
HKCIIEPUMEHTAJILHOM YacTu pabOoThl U IPEaArnojaraeT NpoBEPKY 3HAHUN CTYACHTOB 110
KJIFOYEBBIM TEOPETUUECKHUM BOIPOCaM TEMbI PabOTHI; OllCHKAa pabOThl Ha CeMHHape
OCYILIECTBISIETCS HAa TEKYIIUX 3aHIATHUSAX U TpeArnojiaraeT MpPOBEPKY 3HAHUM
CTYICHTOB MO KIIOYEBBIM TEOPETHUYECKUM BONPOCAM TEMbI; TECTHUPOBAHHE
MPOBOAUTCS 110 3aBEPIICHUIO U3YUCHUS OTACIIBHBIX MOYJICH TUCIUIIINHBI,

- YPOBEHb OBJIAJICHUS TPAKTHUYECKUMH YMEHUSIMHU U HaBBIKAMU 10 BCEM BHJIaM
ydeOHOM  paboThl, OICHMBAaEMBIM 1O  pe3yjbTaTaM  pelieHus  3ajad,
apTYMEHTHUPOBAHHOTO OOBSICHEHMsI PEIICHHUS W aHalr3a MOJY4EHHOIO0 OTBETa, IO
pe3ysbTaTaM BBITIOJIHCHUS M 3aIIATHI J1a00paTOPHBIX padoT; 3amuTa JadopaTOpHOI

pa6OTBI npeamnojaract ACMOHCTpALlMIO YPOBH:A BJIaJACHHA HaABBIKAMU pa6OTBI C
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W3MEPUTEITLHBIMHU MMPUOOpaMu B TIpoliecce padOThl, apTyMEHTUPOBAHHOE M3JI0KECHUE
pPE3YNBTaTOB DKCIIEPUMEHTA, X MaTEeMaTHYECKyI0 00paboTKy u (hopMyIupoBaHHE
BBIBOJIOB 110 pabOTE B OTUETE 1O JIAOOpaTOpHOM padoTe;

- pe3yJbTaThbl CaMOCTOSITEIBLHON pabOThl, OLICHUBAEMbIE IIPU MPOBEPKE
KOHCIIEKTa, 3ammre pedepara; MNpoBepka KOHCHEKTAa JIEKIM/BOMPOCOB IS
CaMOCTOATENLHOTO M3YyYEHHs MPOBOJUTCS MO 3aBEPIICHUIO TEOPETHUYECKOTO Kypca;
3amuTa pedepaToB Mo MpodeccHoHaTEHO-OPUEHTUPOBAHHOW TEMATHKE MPOBOJIUTCS
[0 3aBEPIICHUIO H3YyYEHUs] UCLUUIUIMHBI WM €€ MOJIYJs U OLIEHUBACTCS Kak
JIOTIOJIHUTENIbHASL BHEAYIUTOPHAs padoTa CTyJIeHTa (HE SIBIsIETCS 00s3aTEIbHON).

IIpomexxkyTouHasi arrecTamusi CTyAeHTOB. [IpomexyTouHas arTecTamus
CTYIEHTOB MO AucHUIUIMHE «DU3nKa» MPOBOAUTCA B COOTBETCTBUM C JIOKAIbHBIMHU
HOpMaTUBHBIMU akTamu JIBOY wu sBusercs oOs3atenbHoi. K mpomekyTouHoit
arrecTallui  JONMYCKAKOTCA CTYAEHTbI, MOCCHABIINE TMPAKTHYECCKHE H
JJa0OpaTOpHbIe 3aHATHS M YCHEHIHO BBINOJHHMBIIKNE BCe 3aJaHUS TEKYIIero
KOHTPOJISA, IPEJACTABJIEHHbIE B IAHHOM padoyell mporpamme.

B 3aBucHMOCTM OT BHAAa NPOMEKYTOUHOTO KOHTPOJS MO AUCUUILIMHE U
(GbopMBI €ro opraHu3alid MOTYT OBITh MCIOJIb30BaHbl PA3IMUYHBIC KPUTEPUHN OLICHKU
3HAHWUM, YMEHUN U HABBIKOB.

[To pmuciunaMHE NOPEayCMOTPEHBI CIEAYIOIIME BHIABI MHPOMEKYTOUHOM
aTTeCTalllu:

1 cemecTp — 2K3aMeH; OIICHOYHOE CPEJICTBO — YCTHBIH ompoc B dopme
KOHTPOJIBHOTO  cOoOeceloBaHUsI C  BBINOJHEHUEM  3aJaHus IO  MPOBEPKE
c(hOpMHUPOBAHHOCTU HEOOXOIUMBIX YMEHUM U HABBIKOB;

2 ceMecTp — DK3aMeH; OIICHOYHOE CpPEJICTBO — YCTHBIM ompoc B (opme
KOHTPOJIBHOTO  cOoOeceloBaHUsI C  BBINOJHEHUEM  3aJaHus 1O  MPOBEPKE
c(hOpMHPOBAHHOCTH HEOOXOIMMBIX YMEHUN U HABBIKOB.

JIns TOATOTOBKM K SK3aMEHy CTyJE€HTaM [JarTCs BOIMPOCHL. JK3aMeH
MIPOBOAUTCSL BO BpeMs DK3aMEHAIIMOHHOUM ceccur. BO3MOXHO BBICTABIICHHE OIICHKU
10 PEUTHUHTY.

OueHovHbIe CPeACTBA JAJsl MPOMEKYTOUYHOM aTTecTAlMU
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Ilepeuensy munoswvix 60npocog 011 RPOMENCYMOUHO20 KOHMPOIA —
axzamena (1 cemecmp)

1. MexaHunueckoe JIBUYKEHUE, ero BH/IBI. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBI)KEHHs, cucrteMa otcuera. OCHOBHas 3ajadya MEXaHHUKU.
MarepuasbHas TOUKA.

2. Tpaexropusi, mepeMelieHne, MyTh. 3aKOH CI0KEHHS TePEMEILICHUH.

3. CKOpOCTh MEXaHUYECKOTO IBUKEHUS. 3aKOH CII0)KEHUS CKOPOCTEH.

4. VYckopenue. HopmanpHOE, TaHr€HUMAIBHOE U IOJHOE YCKOPEHUS, UX
CBA3b.

5. JIBkeHHME TOYKM TIO OKPYXKHOCTU. YTJOBas CKOPOCTb, YIJIOBOE
YCKOpEHHE.

6. Cuma. Macca Tena. 3akoHbl HpIOTOHA, IpaHUIbl X HNPUMEHUMOCTH.
MHepruanbHble CHCTEMBI OTCUETA.

/. Cunpl TATOTEHMWS, 3aKOH BCEMHPHOIO TATOTEHUA. Y CKOpPEHHUE
CBOOO/IHOTO MaJIeHusl.

8. Cwua TshkecTH  Bec Tena. [leperpys3ku, HeBECOMOCTb.

9. Cumpr ympyroctu. Jlepopmamms, Bunbl aedopmarmii. 3axon [yka.
VYcunue (Hanpsprenue). [penen ynpyrocTH, npeesn npoYHOCTH.

10. 3akon I'yka ansa nepopmammu pactsoxenus. Momxyns FOnra. J{narpamma
PaCTSIKECHUM.

11. Mexanuueckoe cocTossHHe, mporecc. llapamerpsl MeXaHHYECKOTO
COCTOSIHUS, TTapaMeTpsbl npouecca. DyHKIUA COCTOSHMUS.

12. Mexannueckasi paboTa, MOIITHOCTb.

13. Pabora cun Tspkectu U ynpyroctu. KoHcepBaTUBHbBIE CHITBI.

14. Mexanuueckasi dHEprusi, €ee BUIbl. 3aKOH COXPAaHEHUS MEXaHUYECKON
DHEPIHUU.

15. U3onupoBanHas cucrema. Miynbe Tena. 3aK0OH COXPaHEHHsI UMITYJIbCA.

16. Mowment unepiuu tena. Teopema llTeitHepa.

17. IInedo cuibl. MOMEHT cuibl. Y CIIOBUE PaBHOBECHUS TENA, UMEIOLIETO OCh

BpaIeHus.
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18. OcHOBHOI 3aKOH TUHAMHUKHU BPAIlaTEIbHOTO ABHKEHUS.

19. MomeHT wuMIynbca TeNa, 3aKOH COXPAHEHHS MOMEHTa HMITYJIbCa.
Kunernueckast sHEprus BpalaTeIbHOTO JIBHXKCHUS U KaTALIErOCs Tea.

20. 'apmMoHMYeckue  KojieOaHus, WX  XaPaKTEPUCTHKH,  Tpaduk.
KBasuynpyrue  cHIIbL. VYpaBHeHUEe  TrapMOHHMYECKUX  KoJieOaHUN B
nuddepennpanbHol Gopme.

21. MaTemMaTU4eCKUii MassTHUK

22. ®u3nyecKuii MasiTHUK.

23. 3aryxaronie KoeOaHusl.

24. BeinyxneHHbie kojeOanus. Pezonanc.

25. Yopyrue BOJIHBI, BUJIbI BOJIH. BoJIHOBasg MOBEpXHOCTh, (PPOHT BOJIHHI.
[IpuHnmn ['ronrenca-dpenens.

26. YpaBHeHUE TUIOCKON BOTHBI. JIJTMHA BOJHBI.

27. CTosturie BOJIHBL. ¥Y3JIbl U MyYHOCTH.

28. 3ByKOBBIE BOJIHBI, XapaKTepUCTUKH 3ByKa. CkopocTh 3ByKa. MH(Dpa3Byk
U yIIbTPa3BYK.

29. Ilpunnun otHocutenbHOCTH [ 'anmunes. [Toctynater CTO.

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

31. 3aBucumocTh Maccel OT ckopocth. llomHas »sHeprus Tena B
PEIATUBUCTCKON MexaHnKe. Kunetnueckas sHEpTusl.

32. TemnnoBoe JBW)XEHUE, €ro OCOOCHHOCTH. TepMOAMHAMHUYECKOE
COCTOSIHHE, €ro mnapamerpbl. TepMOAMHAMUYECKUU Tipolecc. PaBHOBecHOe
cocrosinue. OOparnMbie W HEOOpAaTUMBIE TPOIECChl. BHYTpeHHssI dHEprus Kak
GYHKIUS TEPMOAUHAMUYECKOTO COCTOSHUS.

33. OcnoBubie nonoxenuss MKT, ux ombiTHOe oOocHOBaHue. Pasmepsl u
Macca MoJIeKyJl. Huceno Mosekyil. 3akoH ABOrazipo.

34. Unpeansubii r1a3. OcHoBHOe ypaBHeHue MKT wuneanbHoro rasa.
CTaTUCTUYECKHI CMBICH TEMIIEPATypPhl U AaBICHUS.

35.  CBs3b AaBieHUs U TeMIiepaTypbl. 3akoH [lanbToHa.
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36.YpaBHEHHE COCTOSIHUSA WIEAIbHOIO Tra3a. YHUBEpcajbHas TIa30Bas
noctosiHHasi. M3omporiecchl, uX 3aKOHBI U TPaPUKH.

37. Pacnpenenenne Moisiekyn 10 ckopocTsaMm. CpenHsis, cpeaHsis
KBaJpaTUYHasl U HAUBEPOSTHEHIAss CKOPOCTH MOJIEKYII.

38.  Pacnpenenenue bonbumana. bapomerpuueckas hopmyia.

39. DddextuBnbit auameTp Mojekyn. CpenHss AJMHA CBOOOJHOTO
npobera u Ynciao CTOJKHOBEHUI MOJIEKYII.

40. Bnytpennee Tpenue B razax. KoagdumueHt sunaMuueckoi BI3KOCTH.

41. TemmonpoBoaAHOCTH ra3oB. KoahPpuIMEeHT TemIonpoBOJHOCTH.

42. uddysus B razax. Koopdumuent muddysun.

43. PeanbHble ra3zpl. YpaBHEHUE COCTOSHUS peanbHOro rasa. IlompaBku
Ban-nep-Baanbca.

44.  W3otepmsl peanbHOro raza. Kpurnueckoe coctossHue BelecTBa.

45. 1 Hayayno TePMOJMHAMUKH U €r0 MPUMEHEHHE K Ta30BbIM MPOIIeccaMm.

46. KonmuectBo TermnoTel. TemmoeMKocTh. YenbHas W MOJIApHas
TEIJIOEMKOCTH, UX CBS3b.

47. DnemeHTapHas TEOPHs TEIUIOEMKOCTU. Y paBHeHUEe Maiiepa.

48. Cremnenu cBoOOBI MOJIEKYJIBI. Pactipenenenue 2HEPrun Mo CTENEHIM
cB0001bI. BHYTpeHHsIs1 sHEprus uaealbHOrO rasa.

49. AmmabGatnueckwii mporecc. YpaHeHnue Ilyaccona. Ilokazarens
anna0darTel.

50. OcHoBbl paboThl TermoBod MamwuHbl. KITJ[ TeroBoil MamuHbL. 2
HAYyaJio TePMOJUHAMUKH.

51. Hukn Kapuo. KIIJl mukma Kapuo. Cmoco6wsr moBeimenus KITJ]
TETIJIOBOW MAILIUHBL.

52. Dwutpomusa, ee cBoicTtBa. CTaTUCTUYECKUNW CMBICT SHTPOIIUH.
TepMoanHaMuyeckasi BEpOSATHOCTh COCTOSHUSI.

53.  Cunbl mOBEepXHOCTHOTO HaTskeHus. KoaduimeHT moBepXxHOCTHOTO
HaTsDKeHus. [ToBepXHOCTHAs SHEPrusl.

54. CmauuBanue. Kpaeoit yroiu. [10BepXHOCTHO aKTHBHbBIE BELIECTBA.
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55. Kpucramnnueckue u amop¢Hbie BemecTBa. Buabl KpUCTaIIMUECKUX
pemieTok. MOHOKpHUCTAIUIBI M MOJMKPUCTAIUIBL. M30Tponuss W aHU30TPOIUSL.
TennoeMKoCcTh KpUCTAUIMYECKUX TeN. 3akoH Jltononra u IItu.

56. ®azoBeie mepexoapl 1 m 2 poma. Terora ¢a3zoBoro mnepexona.
Ypasuenune Knanelipona-Knaysuyca.

Ilepeuenv munoewvlx 3a0aHUIl K IK3AMEHY 0J14 RPOGEPKU
chopmuposannocmu HeoOXOOUMbBIX YMEHUIL U HABGBIKOE

2.1.1. OmnpenenuTs UEHY JACJICHUS IITAHTCHUUPKYJIS W MPUOOPHYIO
norpemHocTb. OOBSCHUTh METOJUKY HW3MEPEHHs JIMHEMHOrOo pa3Mmepa Tena
HITAaHT€HLIUPKYJIEM.

0.1.2. OnpenenuTs 1eHy JIeJIeHUS MUKPOMETPA U MPUOOPHYIO MOTPEIIHOCTb.
OOBSCHUTH METOANKY U3MEPEHUS TUHEUHOTO pa3Mepa Teja MUKPOMETPOM.

0.1.3. V3MepuTh nuaMeTp OCHOBAaHUSA IWIMHJApA IITaHTEHIUpPKyJiem (5-7
pa3), HAlTH aOCOJIOTHYIO U OTHOCHUTEIBHYIO IMOTPEUIHOCTH U3MEPEHM S, 3aIucaTh
pe3ynbTar.

D.1.4. Wsmeputrp ToOmmuHy Opycka Mukpomerpom (5-7 pa3), HalTu
aOCOJIIOTHYIO U OTHOCUTEIBHYIO IOTPEIIHOCTH U3MEPEHHUS], 3aCaTh PE3yJIbTaT.

D.1.5. Hsmeputh nepuoa M YacTOTy KoJICOAaHMH MAasTHHKA, OOBSCHUTH
METOJIMKY U3MEPEHUMN.

2.1.6. O0BSACHUTH YCTPOHUCTBO U METOJIMKY MCIIONIB30BaHUS KAaJIOpUMETpa ISt
OIPEIENICHNS TEMIOEMKOCTH Tea.

2.1.7. U3mepuTh BIXKHOCTh BO3AYyXa MCUXPOMETPOM ABrycTa U OOBSICHUTH
METOJIMKY U3MEPECHUM.

9.1.8. OOBICHUTH CNIOCOO U3MEPEHUS BSI3KOCTH KUIKOCTH.

2.1.9. OObsICHUTH TNPUHLUUI U3MEPEHUs TEeMIlepaTypbl Tena, JaTh
XapaKTepUCTUKY TEMIEepPaTypHbIX IIKaJ, MEPEUUuCIUTh CIOCOObl H3MEpPEHUs
TEeMIIepaTyphbl Tela.

2.1.10. MI3MepuTh MI0THOCTH 00pa3ia, 00bICHUTh METOJUKY U3MEPEHUN.

3.1.11.  OO0bsicuuth rpaduueckuid Ccrmocod U3MEpeHHsl TeMIepaTyphbl

IJIaBJICHHA U OTBCPACBAHHNA KPUCTAIIMYCCKOI'O TEa.
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3.1.12. Omnucatb MeToa u3MepeHus Kodp@uiueHTa MOBEPXHOCTHOTO
HATSHKEHUS KUAKOCTU. OOBACHUTH JEHCTBHE MOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

2.1.13. OOBSICHUTH CYIIHOCTHh BHJOB TEIJIOOOMEHA M WX HCIIOJIh30BaHHE.
OmnucaTe METOAUKY U3MEPEHUS KOAD(OUITMEHTA TETTOTPOBOIHOCTH.

D.1.14. HaiWitu mIMHY 3BYKOBOW BOJIHBI 3aaHHOM YacTOThl. OOBSICHUTH
CBOMCTBA YJbTPAa3BYKa U MCIOJIB30BAHUE YJIbTPA3BYKOBBIX METOJOB B IMHUIIEBBIX
TEXHOJIOTHSX.

Ilepeuenv munogvix 60npoCcoe 011 NPOMEHCYNOUHO20 KOHMPONA —

IK3amena (2 cemecmp)

1. DIEeKTpUYECKHIl 3apsj, CBOMCTBa 3apsia. TodedHbld 3apsi. 3aKOH
Kynona.

2. Omektpocratnueckoe moine. HanpspkenHocts  mosg.  [IpuHnumn
cynepno3nuud. CHIIOBBIE JINHUU.

3. Omneprus 3apspa. [loteHmman snekTpocTaTndeckoro mnoiisa. Pa3HocTh
NOTEHIMAJIOB. DKBUIIOTEHIUAIbHBIE TOBEPXHOCTH.

4. PabGota mepememieHus 3apsga B AJEKTPOCTATUYECKOM  IOJIE.
[ToTeHIMANIBbHBIE MOJIS.

5. CBs3b HANPSYKEHHOCTH M MOTEHUMANA. ['palMeHT nmoTeHuuana.

6. IIoTOk BekTOpa HANPSHKEHHOCTH JJIEKTPUYECKOTO TMojsA. Teopema
Octporpanckoro-I"aycca.

7. [Hwonexktpuxu. IlonspHeie W HenmosdspHble MOJIEKYJBl. [lomspuzanms
JIVBJIEKTPUKOB, €€ BUJIBI.

8. DIEeKTpUUYECKUU MOMEHT JIATIOJIA. Bekrop MOJISIPUA3ALINAHN.
Dnektpuyeckoe cMeuieHue (MHAyknus). Judnekrpuyeckas MNpOHUIAEMOCTh
BEILIECTBA.

9. Ilonme B mpoBOAHMKaX. YCIIOBHsS PABHOBECHS 3apsA0B HA IPOBOIHUKE.
EmMkocTh npoBOIHUKA.

10. Konnencaropbsl, BHIBI KOHAEHCATOPOB. EMKOCTH KOHAEHcATopa.

EMKOCTB 110CKOTO KOHACHCATOopa. BI/II[I)I COCAMHCHUA KOHJCHCATOPOB.
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11. DHeprus 3apsKEHHOIO KOHJIEHCATOpa. DHEPrusi 3JIEKTPUUYECKOro MO,
MJIOTHOCTh YHEPTUH.

12. Tox mnpoBoaumocTd. Cuna TOKa, IUIOTHOCTh TOKa. Y CIIOBHS
cyliecTBOBaHMs Toka B uenu, JIC.

13. ConpoTUBIEHUE NPOBOJHHMKA, €ro 3aBUCUMOCTh OT pPa3MepoB
NpOBOJAHUKA U  Temmeparypbl. (CBEpXNMpoBOAMMOCTb. Buuabl  coenuHEHUs
IIPOBOJIHUKOB, 00I1I€€ COPOTUBIICHHUE.

14. OCHOBHBIE TMPEACTABICHHUS OSJEKTPOHHOW TEOPUH IPOBOJAUMOCTH
MeTauioB. I110THOCTE TOKA (BBIBO).

15. 3akoH Owma s OJHOPOAHOTO YydyacTka menu. 3akoH Owma ans
HEOJHOPOJHOTO ydacTka menu. 3akoH Oma miua 3aMkHyTo nenu. KopoTkoe
3aMBbIKaHUE.

16. 3akon [Ixoynsa-Jlenma. 3akon Bupemana-®panua. Henocratku
KJIACCUYECKOM AJIIEKTPOHHOUN TEOPHUH.

17. CoOcTBeHHasi MPOBOJIUMOCTh MOJIYITPOBOAHUKOB, €€ BUJIbI. 3aBUCUMOCTh
MPOBOJANMOCTH TOJIYITPOBOAHUKOB OT TEMIIEPATYPHI.

18. IlpumecHass MPOBOJUMOCTH MOJYIPOBOJHUKOB, €€ BHUIbI. KOHTaKkT
MOJIYTPOBOJHUKOB pa3Horo THIIA MPOBOJAUMOCTH. [Ipumenenue
MOJYTIPOBOJHUKOB.

19. MaruutHO€ TOJI€ TOKAa. MArHUTHBIA MOMEHT KOHTypa C TOKOM.
MarHuTtHast UHIYKIHUS.

20. 3akon bwuo-CaBapa-Jlammaca. MHaykuus moJjis mpsSMOro M KpPYroBOTO
TOKOB.

21. Iupkynsanus BEKTOpa MarHMTHOW MHAYKUHMH. Teopema O LHUPKYJISLHHU.
ITone conenounpa.

22. Cuna JlopeHia, ABWKEHHE 3apSHKEHHOM YAaCTUIbI B MAarHUTHOM IIOJIE.
[Tpumenenue cunsl Jlopenua (MI'JI-renepatop, HUKIOTPOH)

23. Dddekt Xomia, ero npuMeHeHue. 3aKoH AMrepa.

24. MarHuTHble MOMEHTHI aTOMOB M MOJIEKYJ BeKkTop HaMarHW4YMBaHWUSI.

Hanps>keHHOCTh MAarHUTHOIO IOJIA.
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25. MarnuTHas TpoHHUIIAeMOCTh BemlecTBa. Kmaccudukaiuss MarHeTHKOB.
DnemMeHTapHas TeOpusl AUaMarHeTu3Ma U napamMarHeTu3ma.

26. ®eppomarHetuku. SBinenue rucrepesuca. Jlomennl. Touka Kropu.

27. Marauthslid motok. Teopema Octporpaackoro-I'aycca ajsi MarHUTHOTO
MOTOKA.

28. SIBieHHME HIEKTPOMArHUTHOM HWHIYKIUHU, ero oObscHenue. l[IpaBuio
Jlenua. 3aKOH 3JEKTPOMArHUTHOW UHAYKIUU (3aKkoH Dapajest).

29. Camounaykuusi. MHnyktuBHOCTh 3akoH Papanes I CaMOMHAYKIUU.
B3aumuas nnaykuud. Tpancdopmarop.

30. DHeprus MarHUTHOrO MoJjs. [ImoTHOCTE 3HEPTHH.

31. OcHOBHBIE NOJOXKEHHS Teopun Makcpeia. Tok cMmeleHus, I0THOCTh
TOKa cMmemieHus. Cucrtema ypaBHeHu MakcBera.

32. DJIEKTpOMAarHUTHBIE BOJHBI, UX CBOKCTBA. CKOPOCTH 3JIEKTPOMAarHUTHOM
BOJIHBI.

33. OTKphITHIA KONeOaTenbHbIl KOHTYp. OnbIThl ['epua mo u3iayyeHUro u
IIPUEMY JIEKTPOMArHUTHBIX BOJIH.

34. PazButme npencraBieHuil o npupoze ceera. KopycKysspHO-BOJIHOBOU
nyanmu3m. QoToH.

35. JIyu. 3akoHbl TeoMmeTpuueckod ontukd. [lokazarenb mpeaomieHUs
(aOCOJIIOTHBINM, OTHOCUTENBHBIN, UX CBA3b U (DU3NUECKUN CMBICIH).

36. Tonkne mnMH3BI, XapakTEepUCTUKU JMH3. DoOpMyna TOHKOM JIMH3BI.
Onrtrueckas CUiia U YBEJIMYEHUE JINH3BI.

37. DOTOMETPUYECKUE BETUYUHBI, UX B3aUMOCBS3b.

38. SlBnenue wuHTepdepeHunn cBera. OnTuyeckas pa3HOCTb XOJa BOJIH.
VYcnoBust MaKCUMYMOB U MUHUMYMOB UHTEp(EpEHIU Y.

39. KorepeHTHbIE BOJIHBI, CIOCOOBI UX MOTyUCHHUS.

40. Tudpakumst cBera, ycioBus ee HaOmoAeHus. Bunbl mudpakimm.
[Tpunnun [Noirenca-dOpenens.

41. ludpakunonnas pemerka. [lepuon pemerku. YcinoBue MakcCUMyMa JIjst

pemeTku. J{udpakiiMOHHBIN CIEKTP.
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42. Pa3zpemaromas crnocoOHOCTh ONTHYECKOTo mpubopa. Pazpemaromas
cuita Tu(PaKIMOHHON PEIIeTKH.

43. ludppakumust  peHTreHoBckux jyudeid. Dopmyna Bymawsda-bparra.
[Tpumenenue uaTepdepeHINN U AUPPAKIIHH.

44, MOHOXpPOMAaTHYECKUM W CIIOXKHBIM cBeT. Jlucnepcus cBerta. Bugbl
JVCIIEPCUH.

45. ®orodrddexT, Buabl porodddexra. 3akonsl CTONETOBA.

46. O0bsicuenue ¢otoddhdexra DUHIITEHHOM. YpaBHEHUE ODUHIITEHHA.
Kpacnas rpanuna ¢porosddexra.

47. dorosnementol. [Ipumenenune porodrddexra.

48. TemnoBoe W3IIy4eHUE, €r0 PABHOBECHBIM XapakTep. XapaKTepUCTUKU
TEIUIOBOTO U3JTy4YCHHUS.

49. AGcomoTHO depHoe Tenmo. 3akoH Kupxroda. 3akon Credana-
Bonsnmana. 3akoH Buna.

50. Bomuet ne bpoiinsa.  [lpunuun  HeompeaeneHHoctu ['eitzenOepra.
CooTHOIIEHUST HEONPEIETEHHOCTEMN.

51. OmnsiT Pezepdopaa. [lnanerapnas Moens aToma, €€ HeJJOCTATKHU.

52. [loctynatet bopa. O0o6mennas (opmyna bamemepa. CriekTpanbHble
CepUH.

53. Ctpoenne atoMHOTrO sapa. M3otombl. SepHOE B3aMMOJIEUCTBHE, €O
CBOMCTBA.

54. JleexT Macchl W DPHEPrus CBSI3M aTOMHOIO sijipa. YAelbHas dHEPrus
CBSI3U.

55. PagnoakTuBHOCTh. BUIIBI paiMlOAKTUBHOTO W3JIyYEHUS, €r0 MNPUpPOJa U
CBOWCTBA.

56. Ilepuon monypacmnana. 3akOH paJuOaKTUBHOIO pacra/ia.

57. SlnepHble peaklyMM, WX BUIBL. JHeprus sjaepHoil peakumu. LlemHas
peakius, ycioBus ee nporekanus. Kpurnueckas macca.

58. Snmepusiii peaktop. [IpobiieMbl 1 MEPCIIEKTUBEI SIAEPHON YHEPTETHKHU.

59. TepmosinepHas peakuus. [IpoOaemMbl TepMOSIAEPHON IHEPTETUKH.
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60. DnementapHble uacTuibl. Kiaccupukanus sieMEHTapHBIX YacTHIl.
Antndactuiel. KocMuueckue myyu.

61. Ilonspu3oBaHHBII W €CTECTBEHHbIM cBeT. llomHas U 4yacTU4yHAs
NOJISIpU3ALHSL.

62. IlonmspusaTopsl, UX AelcTBUE Ha cBeT. 3akoH Mamtoca. [lonspuzanus
IIPU OTPAKEHUU U TIPEJIOMIICHUH. 3aKOH bprocrepa.

63. fBnenne  ABoitHoro  jgywenpeinomieHus.  OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIM JIydyd, HMX CBOWCTBAa U nossipuzanus. Onruyeckas ocCh
KpHUCTaja.

64. ONTUYECKH aKTUBHBIE BEIIECTBA. YTIOJ [OBOPOTa  IUIOCKOCTHU
nossipu3anuu. [Ipumenenne nonaspuzanuu.

65. PagnoakTuBHBIE U30TOMBI, UX IPUMEHEHHUE.

Ilepeuenv munoewvix 3a0aHUIL K IK3AMEHY 0J11 NPOBEPKU
chopmuposannocmu HeoOXOOUMbBIX YMEHUI U HAGLIKOE

D.2.1. JlaTb  XapakTEepUCTHKy  DJIEKTPOU3MEPHUTEILHOMY  MIpHOODY,
OTIPEICNIUTh TP U3MEPEHHUs], LIEHY NEJIEHUsS W YyBCTBUTEIBHOCTH MpHOOpa,
NPUOOPHYIO MOTPEIIHOCTb.

0.2.2. I3MepuTh MyJIbTUMETPOM CHIIY TOKA M HAIIPSKEHUE HA YYaCTKE LIETH.

0.2.3. OOBSICHUTH TPUMEHEHUE MOCTOBBIX U3MEPUTEIBHBIX cXxeM. [losicHUTh
Croco0 ypaBHOBEIIMBAHUS MOCTa. V3MepuTh CONPOTHBIEHHE PEZUCTOPA C
MIOMOILBIO MOCTa ITOCTOSIHHOI'O TOKA.

2.2.4. OOBACHUTH NMPUHLHUI JEUCTBUS TEPMOIIEKTPUUECKOTO TEPMOMETPA U
U3MEpUTh TEMIIEpaTypy 3aJaHHOTO o0pas3la.

D.2.5. OOBSICHUTH YCTPOWCTBO TMOJYIPOBOJHUKOBOTO JHOJIAa U  €ro
NPUMEHEHUE JUJISl BBIIPSMIICHUSI MEpEeMEHHOro Toka. [locTpouTh U OOBSICHHUTH
BOJITAMIIEPHYIO XapAKTEPUCTUKY TUOJIA.

D.2.6. HM3o0Opa3utrh ONTHYECKYID CXEMy MHKPOCKOMNA, TOCTPOUTH
U300paKeHHE MpeaMETa B MUKPOCKOIIE, OXapaKTEPU30BaTh €ro.

0.2.7. TlosicHuTp MeTOAMKY palboThl ¢ pedpakTOMETpOM, OOBICHUTH

BO3MOKHOCTH HUCIIOJIB30BaHUA pe(l)paKTOMeTpI/IIIGCKOFO METOJa B
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OMOTEXHOJIOTHSIX. N3meputsb MOKa3aTelb MIPEIOMIIEHUS KUIKOCTH
pedpakromerpom UPD-22.

D.2.8. TlosicHUTh CYIIHOCTh MOJSPUMETPUYECKOTO METOAA AaHalIU3a B
OMOTEXHOJIOTHUSIX, YCTPOMUCTBO MPOCTEHUIIETO MOJIAPUMETPA U METOJIUKY PadOTHI C
HuM. MI3MepuTh coqiepkaHue caxapa B pacTBOPE.

2.2.9. OOBSACHUTH YCTPOMCTBO W MPUHIMUI ACUCTBUA (POTORIIEMEHTA,
BO3MOXKHOCTH ~ HCIIOJNB30BaHUs  (OTOANIEKTpUUECKUX MpuOopoB. Hcmomb3ys
(GOTORJIEMEHT, CpPaBHUTh OCBELIEHHOCTb MOBEPXHOCTH OT JIBYX pPAa3HbIX
MCTOYHHUKOB CBETA.

2.2.10. Oxapakrepu3oBaTh CBONCTBa YJIbTpPa(UOJIETOBOIO H3IyYEHUS U
BO3MO>KHOCTH €T'0 MCIOJIb30BAaHUS B MUIIIEBBIX TEXHOJIOTUAX, O€30M1aCHBIE METObI
paboThl ¢ HUM. HaiiT JIMHY BOJHBI U3JIy4E€HHS 3aJaHHON YaCTOTBHI.

0.2.11. OxapakTepu3oBaTh METOJI UCIOJIb30BAHUS «PAJHUOAKTUBHBIX METOK»
B OMOTEXHOJIOTHSIX.

2.2.12. OOBACHUTH CYIIHOCTh M NPHUMEHEHHE CHEKTPaJIbHOIO aHajIu3a,
Ha3BaTh M OXapaKTepHU30BaTh NPUOOPHI MJIsi HAOMIOACHHUS M HCCIEIOBAHUS
CHEKTPOB; U3MEPUTH JJIMHY BOJHBI U3ITyUYECHHS OJHUM U3 METO/OB.

0.2.13. OOBSACHUTH YCTPONCTBO WM MPHUHIUI padOTHI jHa3epa, chepbl ero
ucrosib3oBanus. [IpogeMoHCTprpoOBaTh MONTydeHUE AUPPAKITUOHHON KAPTUHBI TIPH
MOMOIILIY Ja3epa.

D.2.14. Ha3Bath U 0XapakTepu30BaTh METObl PErUCTPALNA MOHU3UPYIOIINX
u3nydeHnuit.  [losicHuTe  mpuHIMO — JgedcTBUS  go3uMerpa.  OOOCHOBaTh
HEO0OXOAMMOCTb PAJANAIIMOHHOTO KOHTPOJIS MUIIEBOTO ChIPbS.

Kpurepuu oieHk# pe3yibTaToB NPOMEXKYTOUYHOM ATTECTALMH

Baer OneHka sK3aMeHa TpeboBanus Kk cYOpMUPOBAHHBIM KOMITETEHIIUSIM
(pefiTuHroBOH | (cTaHHapTHASA/OATIIAME)

OLICHKH)

91-100 «oTIuHO»/28-30 6ai( OneHKa «OTINYHOY» BBICTABIISIETCS! CTYJICHTY, €CITH OH TITyOOKO U
IIPOYHO YCBOWJI POTPaMMHBII MaTeprall, OKa3al IPOYHbIE 3HAHUS
OCHOBHBIX TTOHATHI{, CyIIHOCTU (PU3MUYECKHX SBICHUI, OCHOB

(hM3UIECKUX TEOPHIA ,0TBET OTINYACTCS TIIYOMHON U TTOJTHOTOM
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PACKPLITUA TCMbI; ITIOKa3aHO BJIAACHNUC TCPMUHOJIOTMICCKUM
afnmnapaTtoM; CTyJAC€HT UCUCPIIbIBAIOIIC, ITOCIICA0BATCIBHO, YCTKO U
JIOTHYCCKHU CTpOIZHO n3J1aracT MaTepuall, yMECT yBA3bIBATh TCOPHIO C
HpaKTHKOfI, CBO6OI[HO CIIPAaBJIACTCA C 3ala4aMi, BOIIPOCAMU U
APYTUMU BUAAMU NPUMCEHCHUA 3HaHI/II>'I, HEC 3aTPpYAHACTCA C OTBETOM
Ipyu BUAOU3MCHCHHUN 3aI[aHI/II‘/JI, HCIIOJIB3YCT B OTBETC AOIMOJIHUTCIIbHB]
Marepuali, BIageCT pa3HOCTOPOHHUMMU HABBIKAMHA U IPUCMaMU

BBITTOJIHCHU S MTPAKTHYCCKUX SaI[aHI/IfI

76-90

«xoporoy»/23-27 6amoi

O1eHKa «X0pOIL0» BBICTABIISIETCS CTYACHTY, €CJI OH MOKa3al
XOpOIINE 3HAHUS OCHOBHBIX NOHATHH, CYIIHOCTH (PU3NIECKUX
SIBIICHUH, OCHOB (DM3WUYECKUX TEOPHI1, TBEPIO 3HAET MaTepHall,
IPaMOTHO H IO CYIIECTBY M3JIaraeT ero, He JA0IyCKasl CyLIeCTBEHHbIX
HETOYHOCTEH B OTBETE HA BOIPOC, IPABUJIBLHO IPUMEHSET
TEOPETUUECKHUE MOJIOKEHHUS IIPU PEILICHUH NPAKTHYECKUX BOIPOCOB Y

3ajaad4, BI1aaccT H606X0,Z[I/IMLIMI/I HaBBIKAMH HUX BBIINTIOJIHCHHA

61-75

«YIIOBIIETBOPHUTEIILHOY/|

10-22 6amna

OreHKa «yIOBJIETBOPUTEIHHOY BBICTABISIETCS CTYACHTY, €CJIU OH
MMeeT 3HaHMS TOJIBKO OCHOBHOTO MaTepHalia, HO He yCBOWII €ro
JeTajel, TOmyCcKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUJIHHBIC
(hopMyJIMPOBKH, HAPYILICHHUS JIOTHYECKON TIOCIIeI0BATCILHOCTH B
M3JI0KEHUH TPOTPAMMHOTO MaTepHasia, UCIBITHIBACT 3aTPYIHEHUS 11

BBITTIOJIHCHUU IMTPAKTUYCCKUX SaﬂaHI/Iﬁ.

0-60

«HCYAOBJICTBOPUTCIILH(

/0-9 6aiutoB

OLICHKa «HCYAOBJICTBOPUTCIIbHO» BLICTABJISICTCA CTYACHTY, KOTOpBIfI
HE 3HACT 3HAYUTEIIbHON YaCTH OpoOrpaMMHOI'0 MaT€puaia, J0IyCcKacT
CYIICCTBCHHLIC OH_IH6KI/I, HCYBCPCHHO, C OONBIIMMU 3aTPYAHCHUSMY
BBITTOJIHACT MPAKTHYCCKHUC 3aJaHN NI HC BBIIIOJIHACT UX. Kak

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

3aHITUH I10 JAUCHUIUINHC

CocraBureip

O.B.IlnoTankoBa

2017
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OueHoYHbIE CPEACTBA IS TEKYLIEr0 KOHTPOJIS
Bomnpoce! AJis1 Jonycka K JJadopaTopHbIM padoTaM nmo JucuMIvinie « Du3uka
JlabopaTtopnass padora Nel H3mepurejbHble MHCTPYMEHTbL. MeToabl
pacyera norpemHocTed Gpu3n4ecKux BeTHIUH
1. YeM OTIaMYaroTCs IPsIMbIE U3MEPEHHS OT KOCBEHHBIX ?
2. Urto Ha3bIBaeTcs aOCOJMIOTHOM MOTPEIIHOCTHI0 H3MepeHus? OTHOCUTEIbHOU

MOTPEUIHOCTHIO U3MEPEHUA?

3. Uto Ha3bIBaeTCs HANIEKHOCTHIO M3MepeHusi? UTo Takoe dogepumenvhbiii
unmepean?
4, Kak Haxomutcs abCcomoTHAsI MOTPEIIHOCTh MPSIMBIX U3MEPEHUM 10 METOLY

Croronenta? Iloscaure Bo160p KodhpunrienTa CThI0/ICHTA.
S. B uem 3akiodaeTcss aaropuT™M TOJNy4YeHUs] (POPMYJbI OTHOCUTEIBHOU

IMOTPCIIHOCTHU ITPU KOCBCHHBIX I/IBMepCHH}IX?

JlaGopaTtopHasi padora Nel M3mepuTesbHbIe HHCTPYMEHTHI. MeToabl
pacuera nmorpeimHocTed (pu3n4ecKuX BeJTuIuH

1. Yem oTIIMYAKOTCA NMPSAMBIE H3MEPEHUS OT KOCBEHHBIX ?

2. YUto Ha3piBaeTCs  aOCONIOTHOW  MOTPENIHOCTBIO  U3MEpPEHUSs?
OTHOCUTENBHON MOTPEIIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3pIBa€TCA  HAJACKHOCTHIO  W3MepeHusa?  Urto  Takoe
dosepumenvHbulll UHMep8an?

4, Kak Haxomutcsi aOCONIOTHAs MOTPEIIHOCTh MPSAMBIX H3MEPEHUM 110
Metony Cteroaenta? [loscaute Be10Op Kod(pdunnenTa CThroieHTA.

d. B uem 3aknrodaeTcst anroputM mosrydeHus: GopMysibl OTHOCUTEITLHON
MOTPEIIHOCTU NMPU KOCBEHHBIX U3MEPEHUSX ?

JlaGopaTtopnass pabora Ne2: W3yuenume nedopmanmii, ompenesneHue
JKeCTKOCTH MaTepuaja

1. KaxoBa 11e;16 paboThl 1 OCHOBHBIE ATAlbl €€ BBINOJHEHUA?

2. Yro takoe Aedopmarus, kKakue ObIBalOT BUBI AepopMariuii?
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3. Yro Takoe Mexanuueckoe Hampspkenue? Kakue nedopmanuum

BO3HUKAIOT IIPH HOPMAJIbLHOM U TAHI'CHIUAJIIbBHOM HaHpH)KCHI/IHX?

4. B uyem 3akmouaercsa 3akoH ['yka? Uro Ha3bIBaeTCs KECTKOCTHIO
Martepuana?
5. Uro Ha3bIBaeTCsl OTHOCUTENbHBIM yuinHeHHeM? Kak 3amucaTh 3aKOH

['yka nost geopManiiu pacTsiKeHus?

6. Yro Takoe npenen ynpyroctu? Ilpeagen mpounoctu? IloscHure c
UCIOJIb30BaHUEM TpaduKa.

1. KakoBa nipupoja cuiiel ynpyroctu?

JlabopaTropnass paGora Ne3: OmnpeaesieHHe MOMEHTa HMHEPUUU
(pu3nyeckoro MassTHUKA

1. KakoBa 11es1b paboThl 1 OCHOBHBIE 3TAlbl €€ BBITIOJHEHUS?

2. Uto Takoe ¢usmyeckuid masTHUK? YeM oriauvaercs (uamdeckui
MasTHUK OT MaT€MaTH4ECKOro?

3. Kak HaiiTu nepuoa kojebaHUl (U3NYECKOrO0 MasgTHHKA, OT YE€ro OH
3aBucHT? UTO HA3bIBAETCS MPUBEICHHOW JIIMHON MasTHUKA?

4, Kak 3amucate ypaBHEHHE TapMOHUYECKOro kosieOanusa? IlosicHuTe
€ro.

S. [TosicHuTe CMBICII OCHOBHBIX XapaKTEPUCTUK  KOJIEOATEIHLHOTO
npoiiecca (aMIUTUTYbI, TepUojia, 4acToThl, (a3bl). KakoBa nx B3auMocBs3b? Kak
DKCTIICPUMEHTAIbHO MOXXHO HaWTH TIepuoja KoJieOaHMM MasTHUKA B JaHHOMU
pabote?

6. Kakune cunpl neiicTByroT Ha MasTHUK? Hapucyiite BEKTOPBI 3THUX CHJI,
IIOCTPOUTE PAaBHOAECUCTBYIOILYIO.

7. Kakne cunel HaspiBarorcs kBasuynpyrumu? Kakas wu3 cwmn,
JEUCTBYIOIIMX HA MaTEMaTUYECKUI MasiTHUK, ABJISIETCS KBa3uynpyroi? Jlokaxure
3TO.

8. YTo Ha3pIBAETCS MOMEHTOM HMHEPIMU TBEPIAOIO TEJIa OTHOCUTEIBHO
ocH, Kak ero MoxHO HaiWtu? Kak onpenenuTte MOMEHT HWHEpPUUHU Teja

OTHOCHUTCJIIBHO HpOHSBOJ’IBHOﬁ oCcHu BpaIHCHI/I}I?
99



Jlaboparopnass  pabdora  Ne4: Omnpenenenne  kodI(ppunueHrta
MOBEPXHOCTHOI0 HATHKEHUS KUAKOCTEH.

1. HazoBurte 1ienb paboThl U €€ OCHOBHBIE ATAIIbI.

2. OOBsicHUTE BO3HHMKHOBEHHE CHUJI MOBEPXHOCTHOTO HaTshkeHUs. Kak
OHU HaIpaBJICHBI?

3. Jaiite onpenenenue ko3PppuimeHTa moBepXHOCTHOrO HAaTsDKeHUs. OT
4yero M Kak OH 3aBucuT? Kakue BemiecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-
AKTUBHBIMU?

4, YeMm oTinyaroTcs cMadMBaroIIasg W HecMaduBarolas >Kuakoctu? Ot
Yero 3aBUCUT cMauyuBaHue? YTo Takoe KpaeBoil yros (MOSCHUTE C IMOMOIIBIO
pucyHka)?

S. 3anumute ¢dopmyny Jlannaca, mosicaute ee. IlosicHuTe mMOHsSITHE
KPUBU3HBI IOBEPXHOCTH.

6. Urto Takoe kanmwuisip? Yem oOTJIMYAETCS MOBEJICHHE B KalWJUISIPE
CMauyuBarolled W HECMAayuBaIOUIEN XKuakocter? Kak HaWTH BBICOTY YpPOBHS
JKUJIKOCTH B Kanujusipe?

7. [louemy B pgaHHOW palGoTe npu onpeaeiaeHUud KodhduireHTa
MOBEPXHOCTHOTO HATSKEHUS! CUITY MTOBEPXHOCTHOTO HATSHKEHUS MOKHO 3aMEHUTh
BECOM Karuu?

8. YT0 Takoe NOBEPXHOCTHAS YHEPTHUS?

JlaGopaTtopnasi padora NeS: Omnpenenenne ko3gduuueHTa BA3ZKOCTH
skuakoctu meroaom Crokca.

1.HazoBuTe 11es1b paboThl M €€ OCHOBHBIE TaIlbI.

2.ITocTpoiiTe BEKTOpPHI CHUJ, JACHCTBYIOIIMX HA IIAPUK, NAJAIOMMA B
*uakoctu. Kak HaliTH paBHOAEHCTBYIONIYIO 3TUX cvil? Kak mapuk IBUXKETCSA MO
nerictBueM dTux cun? IloyeMy B HEKOTOpPbII MOMEHT JBHXKEHHUE IIapHuKa
CTAHOBUTCSI PAaBHOMEPHBIM?

3.B 1uem coctout 3akoH CTokca?

4.Kakue sBJICHUS OTHOCATCS K SsBIEHUsSM mepeHoca? Jlaiite o0mryro

XapaKTEepUCTUKY ABJICHUM nepeHoca. YTo Takoe rpaiueHT BeTMYNHbI?
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5.00BsicHUTEe BHYTPEHHEE TPEHHE B razax W KuAkocTsax. Kak HaliTh cury
TPEHUS MEXKTY CIOSIMU KUJKOCTH WM raza?

6.B ueM ¢usnueckuit cmbicn koddduimenta Bs3zkoctu? OT yero OH
3aBHUCHT?

7.ChopMmynupyiite 3aKoH ApxuMena, TOSCHUTE BBIPAKCHUE IS
BBITAJIKMBAIOIIEH CHIIBI.

JlaboparopHasi pa6oTa Ne6: JiiekTpou3MepuTeIbHbIe NIPUOOPDI.

1. HazoBuTe npubop u oxapakTepuszyiTe ero Ha3HaueHUe.

2. Omnpenenurte mpeaen U3MEpeHus, IeHy AEIEHUS U UyBCTBUTEIBHOCTD
npuodopa.

3. K kakoil cucreme OTHOcUTCA NpUOOpP, KAKOB MPHUHILMII JIEHCTBUS
npudopa?

4, Omnpenenute BUJ pabodero Toka u paboyee MoJI0KEeHHe Mpudopa.

5. Omnpenenure Kjaacc TOYHOCTH MPUOOPA.

6. Kakyto aOCONIOTHYI0 MOTrpemIHOCTh JOMycKaeT mpubop mpu
U3MEPEHUSX?

JlabopaTopHasi padora Ne7: NU3yyeHue TeMmepaTypHOd 3aBHCHUMOCTH
CONPOTHBJICHHUS NMOJYNIPOBOJHUKOB M METAJLJIOB.

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

2. JlaiiTe oOLIyr0 XapaKTepUCTUKY MPOBOJHUKOB M MOJYNPOBOJAHHUKOB,
IPUBEINUTE TPUMEPBHI.

3. Pacckaxkute O COOCTBEHHOW MPOBOAMMOCTH TMOJYNPOBOAHUKOB,
CPaBHUTE €€ C MPOBOAUMOCTBIO METAIJIOB. YTO Takoe ABbIPKU, KAK OHU BO3HUKAIOT
U KaK JBUKYTCA?

4, Kak 3aBucAT cOOCTBEHHas MPOBOAMUMOCTb M  CONPOTUBIICHUE
MOJIyIPOBOJHUKOB OT Temreparypbl? OObscHutre, 3amummre (opmyrny. Kak
CBSI3aHbI IPOBOJIUMOCTB U CONIPOTUBJICHUE?

S. Kak 3aBucAT coOOCTBEHHas MPOBOAMMOCTb M  CONPOTUBIICHUE

METaJUIOB OT Temmeparypbl? OObsICHUTE, 3aTUIITUTE POPMYITY.

101



6. Pacckaxknure 0 nmpuMecHOM MPOBOAUMOCTH MOJYIIPOBOJAHUKOB, JANTE
XapaKTEPUCTUKY BUAAM NPUMECHON MTPOBOJUMOCTH.

7. Uro Takoe »dHepreTuyeckas 30HA, Kakue ObIBaloT 30HbI? UYem
OTJINYAETCS 3AIOJIHEHUE DHEPreTUYECKUX 30H Yy METAJUIOB, MOIYNPOBOJHUKOB U
nanekTpukoB? Chopmynupyiite npunuun aymm.

8. ['me npuMeHSIOTCA MOJIYNpPOBOAHMKM? B dYem JocTOMHCTBA W
HEJOCTATKHU MOJYyNPOBOAHUKOBBIX TPUOOPOB?

JlaGopaTopHasi padora Ne§: U3yuenne cBOMCTB (peppOMArHETHKOB.

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

2. Yem MOKHO OOBSICHUTH MarHUTHBIE CBOMCTBA BemlecTBa? Kak MOXXHO
HAlTU MarHUTHBIA MOMEHT 3JIEKTpoHA? UTO Takoe BEKTOp HAMArHWYMBaHUA?

3. 3anuIunTe CBA3b MEXKIY MHAYKIMEH U HANPSHKEHHOCThIO MarHUTHOTO

1moys. YUTo moka3pIBa€T MarHUTHas IMPOHULIACMOCTD BGIHGCTB&?

4, Ha3zoBurte BUIbI MarHeTUKOB, JAWTE UM XAPAKTEPUCTUKY, ITPUBEIUTE
MIPUMEDBI.
5. B dem 3akirouaercs siBiieHue ructepesuca? Hapucyiite U moscHute

NETII0 TUCTepe3uca. UTo Ha3bIBAaETCA OCTATOYHOM MHAYKUMen? KospuutuBHOU
cuioit? UTo XapakTepHO [Jis1 COCTOSIHUS HACBIIICHUS ?

6. OObsicHUTE CBOMCTBA (PepPOMArHETHUKOB, MCTONB3Ys MPEACTABICHHE
o nomeHax. Yro takoe Touka Kropu?

7. Kakue BemecTBa Ha3piBatoTCsl anTUdeppoMarneTukamu? deppuramu?

8. Kakue deppomMarHeTHKH OTHOCST K KECTKUM, Kakue K Markum? [ne
OHM IPUMEHSAIOTCA?

JlaGopaTopHas pab6ora Ne9: OmnpenesjieHue nmokasarejsi NMpeaoMJIeHHs!
JKMIKOCTHM NpH noMouu pedpaxkromerpa. OnpenesieHne KOHIEHTPAUMU
CIIMPTOBOI0 PACTBOPA pePpaKTOMETPUIECKHM METOIOM.

1. Ha3zoBuTe 11e11b paboThI 1 €€ OCHOBHBIE STAIIbI.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T'€OMETPUYECKONW OMNTHUKHU.
Hapucyiite n nmoscHuTe X0 Jyde NpU OTPAKEHUHM U IPEJIOMIICHUHM OT IPAHULIBI

pazzeina IByX Cpea.
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3. Yem omimuaeTcss aOCOMIOTHBIA MOKa3aTeNb MPEIOMIICHHS  OT
oTHOcHUTENbHOT0? B uem ux (hu3nueckuil CMBICI, KaK OHU CBS3aHBI MEXITy COO0N?

4. B ueM 3akiro4aeTcss SBICHUE IIOJHOTO BHYTPEHHETO OTPaKCHUS?
Kakue ycnoBust HeoOX0AMMBI 1151 HAOIIOAeHUs MOJHOTO oTpakeHus1? Kakas cpena
HA3bIBACTCS ONTUYECKU 00JIee MIIOTHOM?

S. [TosyunTe BeIpakeHUe AJIs MPEACIIBHOIO YIIIa IOJHOTO OTPAXKEHUS.

6. B dyem 3akirouaetcsi siBiaeHUE aucnepcuu cBeta? Yem oTindaeTcs
HOpMaJibHasl qucnepcens oT anomaibHo#? [losicHuTe ¢ momoleo rpaguka.

7. Kakoli cBeT Ha3bIBa€TCA MOHOXPOMATHYECKUM, d KAKOM CIIOKHBIM?
[IpuBenute mnpumepsl. OOBSICHUTE pa3iioKEHUE O€JI0oro CBETa B CTEKISHHON
IIpU3ME.

8. OOBsicHUTE NPUHITUTT ACHCTBUS pedpakTOMETpA.

JlaGopaTopHnas padora Nel(Q: IIpoBepka 3axkona Credpana-boabimana.

1. Ha3zoBuTte 11e116 paboThI U €€ OCHOBHBIE JTAIIb.

2. Kakoe w3nydenne HasbiBaeTcsa TemoBeM? Iloyemy TermoBoe
U3JIy4€HHE MOYKHO HAa3BaTh PAaBHOBECHBIM?

3. YTo Ha3bpIBaeTCs JHEPreTHUYECKOM CBETHUMOCTBIO? McmyckarenpHOU
cnocoOHoCThIO Tena? Kak oHU cBsi3aHbI?

4. Uro Ha3bIBaeTCs MOrIoniareabHo crocoOHocThio Tena? Kakue Tena
Ha3bIBAIOTCS a0COIIOTHO YepHbIMU? [IprBeuTe IpUMEpHI.

S. ChopmynupyiiTe ¥ 3anMIIUTe OCHOBHBIE 3aKOHBI TEIJIOBOTO
usnyuenus (Kupxroda, Credana-bonpiimana, Buna).

6. [losicaute ¢ mnomoulplo Trpaduka 3aBUCUMOCTh JIJIMHBI  BOJIHBI
U3IIy4YEHHs OT TEMIEPATYpPhl U3IyHYarOLIEro Tena.

7. Ha ocHOBe KakuxX TPEACTABICHUA MOMXHO OOBSICHUTH 3aKOHBI
teroBoro m3nydenusa? Chopmynupyiite kBaHTOByto rumnoresy Ilmanka. Urto
TAaKO€ KBaHT WM3Jy4YEHUs, KaK HAlTH 3HEpruro kBaHta? Yemy paBHa MOCTOSHHAsS
[Inanka? [IpuBenennas nmocrosiHuas Ilnanka?

8. OOBsiICHUTE YCTPOMCTBO M MPUHLMI padoThl mupomerpa. s vero

UCIIOJIb3YIOTCSI TUPOMETPHI?
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Kpurepuu onenku 1adopatopHoii padboThl NpU oONpeaeeHNU TEKYIIero
peliTUHra CTy/J1eHTa

5 0aIoB - €ciu MpU JOMYCKe W 3alllUTe TEOPHH IO JabopaTopHOM padboTe
CTYIACHT TMOKAa3bIBa€T MPOYHBIC 3HAHHUS OCHOBHBIX (DPU3MYECKHX MOHATHH M HX
B3aMMOCBS3€H, CYyITHOCTH (U3MUYECKUX SBICHUH, paccCMaTpUBaeMbIX B padore, U
YMEHHE MX OOBSICHHUTH, 3HAHHE METOJOB M3MEPEHUH, MCIOJIB3YEMBIX B padore,
METOJUKA 00pabOTKU Pe3yNbTaTOB M3MEPEHHUS, MPABHII TEXHUKH O0€30MacHOCTH.
OTtBeT oTiMyYaeTca ryOUHOM, JOTUYHOCTBIO U TMOCJEN0BaTeNbHOCThIO. [lokazano
XOopollee MOHMMAaHHWE TMPOQPECCHOHANIBHON 3HAYUMOCTH H3Y4aeMbIX BOMPOCOB.
[Ipy BBIMOTHEHWH SKCIEPUMEHTAIBHON YacTh paboOThl M OPOPMIICHHH OTYETa
CTYACHT IIOKa3blBa€T yYMEHHE paboTaTh C H3MEPUTEIbHBIMU NpUbOpaMu U
BJIa/ICHE HABBIKAMU TPEJCTABICHUS U MAaTEeMAaTUYECKON 0OpabOTKH pPe3ysbTaToB
U3MEPEHU, YMEHUE JenaTh BBIBOJBI MO pe3ysibTaTaM padoThl. OTueT mo pabore
oopmileH akKKypaTHO, B COOTBETCTBUM C TpeOOBaHUSMHU, CTPYKTYpPUpPOBaH,
busznyeckne BEIMYUHBI IPECTaBICHBI B cucTeMe enuHul] «CI», BeIYuCiIeHus He
coJiep>KaT OITMOOK; MPAaBIJIBHO U TIOJHO C(OPMYIIMPOBAH BBIBOJ 1O paboTe.

3-4 Gamna - ecny TpU JIOMYCKE M 3allUTe TEOpHUH Mo JabopaTopHOUl paboTte
CTYIACHT IOKa3bIBA€T XOPOIIWE 3HAHUS OCHOBHBIX (PU3MYECKUX TOHATHH M HX
B3aMMOCBA3€H, CyIIHOCTH (PU3NYECKUX SBJICHUH, paccMaTpuBaeMbIX B pabore, U
YMEHHE MX OOBSICHHUTH, 3HAHHE METOAOB M3MEPEHHUH, MCIOJIB3YEeMBIX B padore,
METOJMKH 00pabOTKH PE3yJbTaTOB M3MEPEHHS, MPAaBHJI TEXHUKHU O€30MaCHOCTH.
OTBeT oOTIMYaeTCsl TIYOWMHOW, JIOTUYHOCTHIO U  TOCJIEIOBATEIBHOCTHIO, HO
JIOTyCKaeTCsl  OAHAa-IBE  HETOYHOCTH. llokazaHo  Xopolnee TMOHUMaHHE
npo(hecCHOHANBPHOM 3HAYMMOCTH HU3y4aeMbIX BoIpocoB. [lpu BeImoiaHeHHH
OKCIIEPUMEHTATBHON YacTu paboThl M OGOPMIICHHH OTYETa CTYJCHT MOKA3hIBACT
yMeHue paboTaTh € HU3MEPUTEITHHBIMU TpHOOpPaMU U BJIAJICHHE HAaBBIKAMU
IpECTaBICHUS U MaTeMaTUYecKoil oOpabOTKU pe3yabTaTOB U3MEPEHMI, YMEHHUE
JienaTh BIBOBI 10 pe3ysibTataM padoThl. OTuer no padore ohopmIiieH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBUHU C TPEOOBAHUAMH, CTPYKTypUPOBaH, (puU3HUecCKHe

BCIIMYMHBI MPCACTABIICHBI B CUCTEMC CIAWHMUIL «CI/I», BBIYHCJIICHUA HE COJACpPIKaAT
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OImMOOK; MPAaBWJIBHO U TIOJHO c(hopMyIupoBaH BBIBOJ 1O padore. Jlomyckarorcs
He Oosiee 2-X HEIOUETOB B O(DOPMIICHUU OTYETA.

1-2 Ganna - ecnu OpH 3alIUTe TEOPUH U JOIMYCKe K JIabopaTOpHOU padoTe
CTYJIEHT IIOKa3bIBACT HE CIUIIKOM TJIyOOKHE 3HAHUS OCHOBHBIX (PU3UUYECKHUX
MOHSATUHN U UX B3aUMOCBSI3€H, CYIIIHOCTU (DU3NYECKUX SIBIICHUH, pacCMaTPUBAEMBIX
B paboTe, IEMOHCTPUPYET, B LIEJIOM, 3HAHHE METOAOB M3MEPEHUM, UCIIOJIb3yEMbIX
B paboTe, METOAWKH OOpabOTKH pE3yJNbTaTOB W3MEPEHUS, MPaBUI TEXHUKU
oe3onacHocTtu. IlokazaHo ompezelieHHOE TMOHUMAaHHE MPOQPECCUOHATBHON
3HAYMMOCTH M3y4aeMbIX BOIPOCOB. [Ipu BHITOTHEHUH SKCIIEPUMEHTATLHON YacTH
paboThl M O(OpPMIIEHMH OTYETa CTYJEHT IIOKa3blBAET yMEHUE paboTaTh C
U3MEPUTENFHBIMU ~ TIpuUOOpaMu W BIAJCHUE  OCHOBHBIMU  HaBBIKAMU
MaTeMaTH4YeCKOH 00pabOTKH Pe3yIbTaTOB U3MEPEHUI, YMEHUE JIENaTh BEIBOJIBI 110
pesynbTatam paboTsl. OTueT 1o pabore oPopMiIeH aKKypaTHO, B OCHOBHOM — B
COOTBETCTBHUH C TPEOOBaAHUSIMU, (PU3NUECKUE BETUUUHBI MPEJICTABICHBI B CUCTEME
equanl] «CH», BBUHCIEHUS HE COJEpKaT TPYyOBIX OMMOOK, B OCHOBHOM,
paBUILHO CPOPMYIUPOBAH BHIBOJ IO padoTe.

Menee 1 Gamta - ecnu mpu 3alUTe TEOPUU U JOMYCKE K JiabopaTOpHOM
paboTe CTyACHT MOKa3bIBaeT HETITyOOKHE 3HAHUSI OCHOBHBIX (PM3UYECKUX MOHSATUI
U UX B3aUMOCBSI3€H, CYIIHOCTH (U3UYECKUX SBICHUHN, pPacCMAaTPUBAEMBIX B
pabore, OO OTCYTCTBHE TaKMX 3HAHWM, JEMOHCTPHPYET IUIOXOC 3HAHHWE WU
HE3HAHHE METOJI0OB M3MEPEHUM, UCIOJIb3yeMbIX B paboTe, METOJAUKU O00pabOTKH
pe3ybTaTOB M3MEPEHHUs, TMpaBWJI TEXHUKH Oe3omacHocTH. HeT moHMMaHuUsA
npo(hecCHOHAFHOM 3HAYMMOCTH HW3Yy4aeMbBIX BOMPOCOB. Y CTyAeHTa ciabo
chopMupoBaHbl WM HE CHOPMHPOBAHBI YMEHHUE PabOTaTh C M3MEPUTEIHHBIMU
npudbopaMu M HaBBIKM MaTEMaTUYECKOM OOpabOTKM pe3ylbTaTOB H3MEPEHUH,
yMEHUE JIeIaTh BBIBOJIBI IO pe3yibTaTaM padoTel. OTueT mo padote odopmiieH 6e3
coOmto/IeHnsl TpeOOBaHUN K HEMY, HE CHEJIaH WJIN CJAeJIaH C OIMUOKaMH MEePEBOJI
CAVHMI] M3MepeHusl BenuduH B cucteMy «CH». Berauciaenus comepxkar rpyoObie
omuOKku; He CHOPMYIUPOBAH BBIBOJ 1O padboTe, MO0 OH HE COOTBETCTBYET IIEIH

paboThI.
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CocraBuTenb O.B.IlnoTHUKOBA

2017

Bonpochbl, BBIHOCHMbIE HA CEMHUHAPCKHE 3AaHATHS
3ansTue 2.
Tema: OCHOBBI KHHEMATHKH MATEPUHAIBbHON TOUKH (2 Yaca).

Bomnpocs! k cemunapy:

6. MaTepI/IaHLHaﬂ TOYKa. Cucrema OTCUCTA. OTHOCUTENIHLHOCTD
JABHKCHUS.
7. CKOpOCTB MCXaHHYCCKOI'O JIBHXKCHMUI. Brraucnenue CKOpPOCTH H

IIEpEMELICHHUS ITPU PABHOMEPHOM MPSIMOJIMHENHOM JIBUKECHUHU.

8. YckopeHrue NBWXKEHHS. BbluuciieHME CKOPOCTH M MEPEMENIEHUs MPU
PaBHOYCKOPEHHOM MPAMOJIMHEUHOM JBUKCHUU.

Q. KpuBonmneitHoe nemxenne. HopManbHOe, TAHT€HIIMATBHOE U MOJHOE
YCKOPEHHUS.

10. JIBmkeHue MO OKPY>KHOCTHU. YTJIOBasi CKOPOCTh, YTIIOBOE YCKOPEHUE.

3aunsrTue 3.

Tema: OCHOBBI KJIaCCHYECKOM TMHAMUKH.

Bormpocsl k cemunapy:

1. [ paHUIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKHU.

2. 3akonbl HeroTona. HWMueprumansHas cucrema otcuera. [IpuHimn
OTHOCHUTEIIbHOCTH [ anumes.

3. 3akoH BcemMupHOro TaroreHuss. Cuia TsKECTH. Y CKOpPEHHUE
CBOOOTHOTO TA/ICHMSI.

4, Cuina ynpyroctu. edhopmanuu, Buasl gedopmanmii. 3akoH ['yka.

d. Cuna tpenusi, kodpdurment tpenus. Buasl TpeHus.

3ansarue 4.

Tema: Mexanuka TBepaAOro resia. 3aKOHbI COXpaHEHUS B MEXaHUKE.

Bomnpocs! k cemunapy:
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4. Mowment Cuiibl U MOMEHT UHEPLMU Tesla. OCHOBHOM 3aKOH IMHAMUKHU
BpaIllaTEeIbHOTO IBUKEHUS.

5. Mexanuueckas paboTa ¥ MOIIIHOCTh. KOHCEpBaTUBHBIC CHUITHI.

6. Mexannueckas sHeprusi, ee Buabl. CBsi3b SHEPrUu U pabOThl. 3aKOH

COXpaHCHUA MEXaHUYECKOU OHCPI'UH.

4, Nmmynbe Tena. 3aKoH COXpaHEeHHs] UMITYJIbCA.
d. MoMeHT umnysbca. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.
3ansTue 5.

Tema: Mexanuveckue Koje0aHus U ynpyrue BOJHBI.

Bomnpocs! k cemunapy:

1. [lapmonunyeckue kosieOanusa. KuHeMaThyeckue XapaKTEepPUCTHKU
KOJIC0ATEIbHOTO JIBHXKCHUS.

2. KBaszuynpyrue cuibl. YpaBHEHHE TapMOHUYECKUX KOJIeOaHW B

muddepeHnnanbHol 1 UHTErpaibHOU (popmax. ["apMoHUYECKUid OCITUILIATOP.

3. Matematnueckuii U GU3NUECKUN MAITHUKHU.

4, Ynpyrue BoOiHBI, BUABI BOJIH. J[JIMHA BOJHBI. YpaBHEHHUE IUIOCKON
BOJIHBI.

S. 3BYKOBBIEC BOJIHBI. YIIbTPa3ByK U UHPpa3ByK. CKOPOCTH 3ByKa.

3ansaTue /.

Tema: MoJieKyJISpHO-KMHETHYECKAsl TEOPHUs UAEATbHOIO ra3a.
Bormpocsl k cemunapy:

1 Nneanbueiii raz. OcuoBHoe ypaBHeHue MKT naeanpHOro rasza.

2 CBs13b TEMIIEPATYPHI U JABJICHUS. 3aKOH JlanbToHA.

3. YpaBHEHHE COCTOSHUS UICATBHOTO ras3a. ['a30Bbie TPOLECCHI.

4 Crenenu cBo0OIbI MOJIEKYJIbl. BHYTpeHHSI SHEpTHsl H1€abHOTO Ta3a.
3) JlirHa cBOOOAHOTO IpoOera MOJIEKYIbI.

3ansTue 8.

Tema: CBoMCTBa JKUAKOCTEH U TBEPABIX TeJl.

Bomnpocs! k cemunapy:
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1. [loBepxHOCTHOE  HaTsKEHHWE B JKUAKOCTAX.  Koaddumment
MOBEPXHOCTHOT'O HATSHKCHHUS.

2. IToBepXHOCTHAs SHEPTHS.

3. ®opmyina Jlammaca. KanumispHeie siBJIeHUS.

4. CrpoeHue KpUCTAUIMYECKUX M aMOp(HBIX Ten. PU3NYECKUE THIIbI
KPUCTAJUIMYECKOW pelmeTKH. MOHOKpPUCTAUIBI W MOJIMKpUCTALIBL. JKuakne
KpHUCTaJLIBI.

5. TemmoeMKoCTh KpucTaioB. 3akoH tononra u [Itu.

Kpurtepun onieHKku padoThbl HA CEMMHAPCKOM 3aHATHHU MPHU ONpeieIeHUU
TeKyLlero peiiTHHra CTyAeHTa

3 Oamna - ecid YCTHBIM OTBET OTJIMYAETCS TJIyOWHOH, JIOTUYHOCTBIO U
MOCIIEIOBATELHOCTBIO, OIMOPOM HA paHee U3y4YeHHbIM Marepuai. I[lokazaHo
Xopoliee TOHUMaHue NpodhecCHOHATbHON 3HAYMMOCTH U3y4aeMbIX BOIIPOCOB, IIPU
OTBETE€ MCIOJIb3yeTCSd JOINMOJIHUTENbHAs JurepaTypa. CryaeHT CcBOOOAHO
CIpAaBJISIETCS C 3aJlayaMu, BOIPOCAMH U IPYTUMH BUAAMU IPUMEHEHUS 3HAHUH, He
3aTpyIHSIETCS. € OTBETOM NpPH  BHIOM3MEHEHMHM  33JlaHWW, IPAaBHIIBHO
00OCHOBBIBAET pEIICHUE 3a/1a4. BbIUMCIIEHHs] HE coliep KaT OUIMOOK, (pU3HUECKHe
BEJIMYUHBI NPEACTaBICHbl B cucreMe eauHul «CH», NpaBUIBHO W IOJHO
IIPEICTABICH TNOJY4EHHBIA pe3ynapTaT. CTyleHT BIAAeeT pPa3HOCTOPOHHUMU
HaBBIKAMH U IIpHUEMaMH padOThl, B ITOJHON MEpe AEMOHCTPUPYET 3HAHUSI, YMEHUS
Y HaBBIKU 110 JUCLUUIUIMHE C yYETOM HEOOXOIUMBIX KOMIETECHLINH .

2 Oamna - ecliM YCTHBIM OTBET OTJIMYaeTCAd TIIyOWHOM, JOTMYHOCTBIO U
IIOCJIEIOBATEIBbHOCTBIO, OIIOPOM Ha paHee W3Y4YEHHBIM Marepuasn. B 1meinom
MOKa3aHO TOHUMaHHE MNPOQPECCHOHANIBHON 3HAYMMOCTH M3y4YaeMBIX BOIIPOCOB,
IIPU OTBETE MCHOJB3YETCs NOMOJHUTENbHAs JuTeparypa. CTyIeHT CIpaBisieTcs ¢
3aJlayaMu, BOIPOCAaMU U JPYTMMU BUIAMU PUMEHEHHs 3HAHUM, HE TEPSETCS MpHU
BUJIOM3MEHEHUH  3aJlaHuif, TPaBUIbHO OOOCHOBBIBAET pEIICHHWE  3ajady.
Boluncnenuss He  coiepkar IpyObIX  OIIMOOK, (U3MYECKUE  BEIUMYHUHBI
npeacraBieHbl B cucreme eauHul «CH», NpaBWIBHO W TOJHO MPEICTaBJIEH

HOqueHHBIfI pPE3yJIbTaT. CTy,Z[eHT BJIaJ€CT PAa3SHOCTOPOHHHMMMH HABBIKAMH H
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nmprueMamMu padOThl, IEMOHCTPUPYET 3HAHUS, YMEHUS ¥ HABBIKHU 1O JUCITUTUTHHE C
Y4€TOM HEOOXOAUMBIX KOMITETEHITHH.

Jonyckarorcs He 6osee 1 ommOKu Mpu pemieHuu 3aaa4du, Ju6o He Oosee 2-X
HEJ0YETOB IIPU YCTHOM OTBETE.

1 Gamn - ecnu MpPU YCTHOM OTBETE CTYACHT ITOKa3bIBACT HE CIIMIIKOM
rJIyOOKHE 3HAHMSI OCHOBHBIX (DU3MYECKUX TOHITHI U UX B3aUMOCBSI3EH, CYITHOCTU
¢uznyecKkux  ABJICHUN, HET TIOyOOKOr0 TMOHUMAHUS MPOPECCHOHATHHON
3HAYMMOCTH U3Y4aeMbIX BOIIPOCOB, IIPU OTBETE HE UCIOJIb3YETCS IOMOJIHUTEIbHAS
autepatypa. CTyIeHT CHpaBlIseTCs C 3a/JadamMH, BOINPOCAaMH U JAPYTUMHU BUIAAMHU
MPUMEHEHUS 3HAHUW B 3HAKOMOW CHUTYaIllMH, HO TEPSCTCS TPHU BUIOM3MEHEHUU
3aJlaHdi, HE MOXET JI0 KOHIIa OOOCHOBAaTh pelIeHUE 3ajad. BberyucieHus He
coJiepKaT TPyObIX OMIMOOK, (PU3MUECKHE BEIUYUHBI MPEACTABICHBI B CHUCTEME
equanl] «CW». CryaeHT BhajeeT ONpeNeieHHbIMM HaBbIKAMU M TpHUEMaMHU
paboThl, IEMOHCTPUPYET OT/AEIbHBIE YMEHUS U HABBIKHU 110 JUCIMIUIMHE C YYETOM
HEOOXOIMMBIX KOMIIETCHITUH.

Jlomyckarorcst He 6oJiee 2-X OMMOOK MPU PEIICHUH 3a]]a4H, TUO0 MPU YCTHOM
OTBETE.

Menee 1 6anna - ecau Mpu YCTHOM OTBETE CTYAEHT MOKa3bIBA€T HETIYyOOKHUE
3HaHUS OCHOBHBIX (DU3WYECKUX TIOHSATHH M WX B3aMMOCBS3€H, CYIIHOCTH
bu3MYeCcKuX SIBICHWH, JMOO OTCYTCTBHE TaKWX 3HAHWH, HET TOHWUMaHUS
npo(heCcCHOHATBHON 3HAYMMOCTH M3y4aeMbIX BONpPOCOB. CTYyIEHT AEMOHCTPUPYET
TUIOXO0E 3HAHWE WJIM He3HAHHE METOJIOB PEIIeHHs 3aad, HE MOXKET PEIIUTh 3a/aqy
Jnake B 3HAKOMOW cutyanuu. [Ipu permieHnn 3amauM HE CIENaH WIH CACNaH C
OmMOKaMH MEePEeBOJ] CIMHUIl U3MEpeHUs BenuyuH B cuctemy «CWy». Berancnenus

cojieprKat rpyObie OomMOKHY; HET aHAJIN3a Pe3ysbTaTa.

CocraBurenb O.B.IlnoTHUKOBA

2017

TecTbl 1J1s1 py0eKHOT0 KOHTPOJIsI/3a4eTa M0 AUCHUILIUHEe «Pu3ukay
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Tect Nel, Moayim 1-2. ®UZNYECKHUE OCHOBbBI MEXAHUWKMU.
MEXAHUYECKUE KOJIEBAHUSA U BOJIHBI.

1. Vkaoswcume popmynuposxy emopozo saxona Heromona:

1). Besikoe Bo3aeiicTBUE Ha TEIO COOOIIAET TEIy YCKOPEHHE WM BBI3BIBAET
nedopmaruio.

2). U3smeHeHue umnyJiibca Tejaa paBHO UMITYJIbCY JEHCTBYIOLIEH CUITBI.

3). KonnuecTBo ABMKEHUS Teda pABHO UMITYJIbCY ACHCTBYIOLIEH CUIIBI.

4). Bcskoe Teno COXpaHSET COCTOSHUE TIOKOS WM PaBHOMEPHOIO
MPSAMOJIMHEWHOTO JBUXKEHUS, €CJIIM HA HETO HE IEUCTBYIOT CHJIBL.

2. Kakue cucmemvi omcuema Hazvl8aomcs UHepYUaIbHoiMu?

1). KoTophble nBIXYTCS paBHOMEPHO U MIPSIMOJIMHEWHO.

2). B KOoTOpBIX Ha TEJIO HE NEUCTBYIOT HUKAKUE CUJIBI.

3). B KOTOpBIX TENO IBMXXETCSI PABHOMEPHO U MPSIMOJIUHEHHO MW MOKOUTCS,
€CJIM Ha HEro HE JIEUCTBYIOT JPYTUe Tea.

4). B KOTOpBIX JEHCTBYIOT TOJILKO KOHCEPBATUBHBIE CUJIBI.

3. Umo naszwvieaemcs umnyibcom mena?

1). OTo nmpousBeeHNE MACChI TeJla Ha €r0 YCKOPEHHUE.

2). DTo NpoU3BEICHNE MACChI T€JIa Ha PaJInyC BPAILCHHUS.

3). OT0 MpoU3BEICHUE MACCHI T€JIa HAa €r0 CKOPOCTh.

4). 910 Mpou3BEICHUE CUIIBI, JEUCTBYIONICH Ha TEJ0, HAa MEpEeMEIICHUE Tea.

4. B kakom ciyuae MOIA*CHO npumeHsams 3akonsvl Hotomona?

1). ns MakpoTena U JIBMXKEHUN CO CKOPOCTSIMHU, CPABHUMBIMU CO CKOPOCTBIO

CBCTAa.

2). Inst MUKpOYaCTHIl ¥ IBUAKEHUN CO CKOpOCTAMH U << C.

3). Jua MuKpoyacTull M JBHKEHUM CO CKOPOCTSIMHU, CPAaBHUMBIMHU CO

CKOPOCTBEIO CBETA.

4). Jlns MakpoTen U ABUKEHUN CO CKOPOCTIMH U << C.

5. Kaxaa u3 npusedennvix ¢hopmyn, Aenaemca  MamemMamuyecKum

8blpAdICeHUEM 3AKOHA BC@MMpHOZO mscomenus?
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mm,. mm.,.
1). F =1L 2). F =G,

r r
3). F=glhi:. 4)_F:Gml_7;n2_
r
r

6. Pabomy nocmosHHOU CUNbL MONMCHO 8bIYUCIUMb KAK

1)... mpou3BeieHUE CUIIBI HA TTIEPEMEIIICHUE.

2)... TpOU3BEJEHUE CHUJIbl HAa TMEpPEeMEIIEHWEe M Ha CHUHYC YIJla MEXIy
HaIpaBJICHUSIMU CUJIBI U TIEPEMEIICHUS

3)... mpouW3BEJCHUE CUJIBI HA TEPEMEIICHHE M Ha KOCHHYC YIjla MEXITy
HaIpaBJICHUSIMU CUJIbI U TIEPEMEIIICHHUS.

4)... IpOU3BEJCHNE CUJTBI HA CKOPOCTh U HA KOCUHYC yIJIa MEX1Yy HUMHU.

7. KoncepsamugHulMu HA3b18a10MCsL CUTBL,

1)... KOTOpBIEC IEHCTBYIOT B U30JMPOBAHHOM CUCTEME.

2)... KOTOPBIE 3aBUCST OT CIOCO0A MEepEeMEIICHUS U3 OJTHOM MOJIOKEHUS Teja B
Ipyroe.

3)... KOTOpBIEC 3aBUCST TOJIBKO OT HAYAJIbHOTO U KOHEYHOTO MOJIOKEHUH Tela
Y HE 3aBUCST OT CIOco0a mepexo/ia U3 OJTHOTO MOJI0KEHUS B IPYTOE.

4)... pabora KOTOpPBIX 3aBHCHUT TOJIBKO OT HA4YaJbHOIO M KOHEYHOTO
MOJIOXKEHUM Tejla ¥ He 3aBUCUT OT MYTHU TaKOTO Mepexoa.

8. Vkaowcume, ons kakux 6u008 sHepeuu cnpaseonusvl ciredyoujue
BHIPAICEHUSL

a) E = kx*[2, 6).E=Iw*I2, B) E=mv*/2,T) E=mgh

1). a) KUHETUYECKasi SHEPTHUs BpAIlIATEIIbHOTO IBUKEHUS,

0) moTeHIMaNbHAas YHEPTUs ynpyrou aedopmaiuu;

B) KUHETUYECKAsl SHEPIUsl TOCTYNATEIbHOTO JIBHXKCHUS;

') HOTEHI[MAJIbHAS SHEPTUS B OJTHOPOIHOM I0JIE CUJIbI TSHKECTH.

2). a) MOTEeHUMaIbHas PHEPTUs yIpyrou aedopmaiuu;

0) KUHETHYeCKasi YHEPTHUS BpaIaTEIbHOTO JIBUKCHUS,

B) KMHETHYECKAasi YHEPTUsl MOCTYIATEIbHOTO ABUKEHUS;

F) MMOTCHOMAJIbHAA SHEPTHUA B OAHOPOAHOM I10JIC CHUJIbI TSAXKCCTH.
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3). a) MOTEHLIMAJIbHAs SHEPTUA ynpyroil nepopmanuu;

0) moTeHIMaIbHAsI SHEPTUS BPAILIATEIbHOTO ABMKCHUS;

B) KHHETHYECKAas SHEPIUsl MOCTYNATEIbHOTO IBUKEHUS;

I') IOTEHLIUATIbHAS YHEPTUS B OTHOPOIHOM MOJIE CHIIBI TSKECTH.

4) a) KHHETHYECKas SHeprus yupyrou aedopmaiuu;

0) NoTeHLMaIbHAs SHEPTUs BPAILlaTEIbHOTO ABM)KECHUS;

B) KHHETHYECKAas SHEPTUs MOCTYNATEIbHOTO IBUXKEHUS;

I') IOTEHLMAJIbHASI SHEPTUS B OTHOPOJAHOM IIOJIE CUJIBI TSKECTH.

9. Vkaoicume npasunvhyto popmyauposky 3aKoHa coXpaneHus MexaHuieckoll
SHepaUU:

1). MexaHnuueckass SHEprus U30JMPOBAHHOM CHCTEMbl MpU JAEUCTBUU
KOHCEPBATUBHBIX CHJI HE U3MEHSIETCH.

2). DHeprusi He WHcCYe3aeT M HE BO3HUKAET W3 HUYEro, OHa TOJIBKO
IpeBpalaeTcs U3 OAHOIO BUJa B IPYTOM.

3). TlonHast MexaHWUYECKass YHEPTUSI M30JMPOBAHHON CHCTEMBI, HA KOTOPYIO
JEHCTBYIOT TOJILKO KOHCEPBATHUBHBIE CUJIbI, OCTAETCS TOCTOSIHHOM.

4). Ilonnas mexaHWuyeckass >HEpPrusi NPOU3BOJILHOM CHCTEMBI, B KOTOPOMH
JEHCTBYIOT TOJIKO KOHCEPBATHUBHBIE CUJIbI, OCTAETCS TOCTOSIHHOM.

10. Ymo mHasviaemcsi Momenmom uHepyuu mena OMHOCUMENbHO OCU
epauwjenus?

1). MoMeHT MHEpLMH Tejla YUCICHHO PaBeH MPOU3BEJIEHUIO MAcChl Tella Ha
KBaJIpaT €ro PacCTOSHUS 10 OCH BpallleHUsI.

2). MoMeHT WHepIHH Tela — 3TO BEIWYMHA, YHCIEHHO DaBHAas CyMMe
IPOM3BEIEHNI Macc BCEX MaTepUaIbHBIX TOUYEK TeJa Ha KBAAPaThl X PACCTOSHUN
710 OCH BpAIIICHHSI.

3). MomeHT uHepuMHM Tejla — 3TO BEJIUYMHA, YMCICHHO paBHas CyMMeE
IPOM3BEIEHUI Macc BCEX TOYEK TeJsla Ha UX PACCTOSHUS OT OCH BpallleHusl.

4). MOMEHT WHEpIIUH Tella — 3TO Mepa HHEPTHOCTH Tela.

11. Vkaoswcume npasunvnyio ghopmynupoexy meopemul Lllmetinepa.
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1). MoMEHT MHEPIMU Tella OTHOCUTEIHHO MPOU3BOJIBHOM OCH PaBEH CyMMeE
MOMEHTA MHEPLUHM Te€Ja OTHOCHUTENIBHO OCH, NMPOXOIAIIECH Yepe3 LUEHTP UHEPLUHU
Tesa, MEPIEHAUKYISPHO JAHHOW OCH, W IPOU3BEICHUS MAacChl Tejla Ha KBaapar
PACCTOSIHUSI MEXIY OCAMMU.

2). MoMeHT uHepLUuu Tejaa OTHOCUTENIBHO IPOU3BOJIBHONW OCH PaBEH CyMMeE
MOMEHTa MHEPLUUH OTHOCUTEIBHO OCH, IPOXOJAIIEH Yepe3 LEHTP MHEPLUHU Tela
[apajuleNIbHO JTaHHOW OCH, W NPOMU3BEIECHUS MAcCChl TE€JIa HA PACCTOSHUE MEKIY
OCSIMM.

3). MoMEHT MHEpLHMH TeJla OTHOCUTEIBHO MPOU3BOJIBHON OCH paBEH MOMEHTY
WHEPLHN TeNa OTHOCUTEIBHO LEHTPAJIBbHONW OCH W NPOU3BEIAECHUs MAacChl Tella Ha
KBaJpaT PACCTOSTHUSA MEXKIY OCSAMH.

4). MOMEHT MHEpLUH TeJla OTHOCUTEILHO TPOU3BOJIBHOW OCH PABEH MOMEHTY
WHEPLUH TeJla OTHOCHUTENIBHO OCH, MPOXOIAIIEH 4Yepe3 LEHTp HMHEPLUUM Tena
[IapajulesIbHO JaHHOM OCH, U IPOU3BEIECHMS MACCHI TeJla HA KBAJApaT pacCTOSAHUSA
MEKYy OCSIMU.

12.  Vkaowcume npasunbhyio 3anucb OCHOBHO20  3AKOHA — OUHAMUKU

epauiamenlbHoco 08UdICCHUSL.

.1= m2e, 2). M=FL.
dt

3). M=lw. 4). M = 1‘;—‘;’.

13. Ymo nazvieaemcs momenmom umnyivca meaa?

1). OTo BenuunHa, paBHask MPOU3BEACHUIO MAcChl T€Jla Ha €r0 CKOPOCTb.

2). OTO BeJIMYMHA, YUCJIEHHO paBHAs NPOU3BEACHUIO MMITyJIbca Tejla Ha
KBaJpat pajnyca BpallcHUs.

3). D10 BeMuMHA, YUCIEHHO paBHAs TPOU3BEECHUIO MAacChl Tea Ha YTIIOBYIO
CKOPOCTb.

4). OT0 BENMYMHA, paBHAasl BEKTOPHOMY IPOM3BEICHHUIO UMITYJIbCA TEJla Ha

pannyc-BeKTOp.
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14. Kakoe evipasicenue Hazvlgarom @Gazou 2apMOHUYECKUx Kolebauul,

3a0annbix ypasuenuem x =A sin(wt+o)?

1). a, 2). sin(wt+a),

3). wtta, 4). wt.

15. Mamepuanvnas mouka cosepuiaem 2eapMOHUYeCKUe Hezamyxaoujue
konedanus. Kakue 3mnavenus npunumarom ckopocms u yYcKOpeHue, Koz20a ee
cMeujeHue MAKCUMATbHO U NOJIOHCUMENbHO?

1). CxopocTh MakCUMaJIbHA U TIOJIOKUTENbHA, YCKOPeHHE paBHO ().

2). CKOpoCTh MakCMMaJIbHa M OTpHULIATENIbHA, YCKOpEeHHE paBHO 0.

3). CxopocTthb paBHa 0, ycKOpEHHE MaKCUMAIBHO U MOJIOKUTEIHHO.

4). CkopocTtb paBHa 0, yCKOpEHHE MAaKCUMAJIbHO W OTPULIATEIIBHO.

16. Kakxue 3nauenus umeiom cmeujeHue U CKOPpOCMb MOYKU NpU

CAPMOHUYECKUX KO]Z€6CZHZ/I}DC, 3A0aHHbIX ypaeHeHUuem X:ASinC!)ol 6 MOMEHM

epemenu t=0?

1). Cmenienue paBHO A, CKOpOCTh paBHa 0.

2). Cmemenue pasHo 0, CKOPOCTb paBHa - Awy.
3). CmeleHue paBHoO A, CKOPOCTB paBHa Awy.
4). Cmemwenue pasHo 0, CKOPOCTh paBHa Awy.

17. Kaxue napamempul, 6xoodsiwue 8 YpaGHeHue 3amyxXaroujux KoieOauuil
x = Ae ™ cos(at + @, )usmensmes, ecau ymenvumme ko3pduyuenm samyxanusn?

1). A,. 2). Ag u .

3). S. 4). wu p.

18. Cmewenue mamepuanvHoli mouKyu Npu YCMAHOBUBUUUXCSL BLIHYIHCOCHHBIX
Konebanusax pasHo x=A sin(wt+@). Kakue napamempul, 6xooswue 6 ypasuerue,
UBMEHAMCS NPU USMEHEHUU YACTOMblL 8bIHYHCOAoujeli CUlbl?

1). Auo. 2).0 ¥ . 3).A, o u . 4).An .

19. Kakue cunvi nHazvieatomes keasuynpyeumu?

1). Custel ynpyroctu.

2). Cuuibl 1000# IpUpOABI, TOAUMHSIOIKECS 2 3aKkoHY HploTOHA.
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3). Bce cunbl, Kpome yrpyrux.

4). Cunbl 110601 TIPUPOIBI, TOTYMHSIONINECS 3aK0oHY ['yKa.

20. Om uezo 3agucum nepuoo He3amyxarouwux KoJaeoaHuti Mamemamuyecko2o
masamuuka?

1). Ot ero macchl U JJIMHBI MasiTHUKA.

2). OT cuJIbl TSXKECTH.

3). Ot yckopeHusi CBOOOTHOTO Ma/ICHUS.

4). Ot 1UHBI MAaATHUKA U YCKOPEHUSI CBOOOTHOTO MaJCHHUS.

21. Ymo nasvieaemcs uzuueckum Masmuukom?

1). TBepmoe Teno, cHocoOHOE coOBepLIaTh KOJeOaHWs BOKPYr LIEHTpa
TSIKECTH.

2). JIroboe TBep0e TENo, COBEPIIAIOIIECe TaApMOHUYECKUE KOJeOaHusl BOKPYT
HETOJBMKHOW OCH BpAILICHHUS.

3). Jlwoboe TBepmoe TeI0, CHOCOOHOE COBEpIIATh KOJICOAHHS BOKPYT
HEMOJIBMYKHOU OCH, HE TPOXOISIIECH YEPE3 €r0 LIEHTP UHEPLIHH.

4). JIro6oe TBepaOE TEI0, MOABEIICHHOE HA HUTH.

22. Ymo nazvieaemcs npusedeHHoU ONUHOU PU3uuecko20 MAsImMHUKA?

1). PaccTostHue OT TOUKM MoJABECA 0 LIEHTPA UHEPIIUU MasTHUKA.

2). PaccTosiHue OT IEeHTpa MHEPLUHU 10 IEHTPa KauyaHHUsI MasTHHUKA.

3). JnuHa Takoro maTeMaTUYeCKOTO MasTHUKA, aMIUIMTyAa KoJieOaHUi
KOTOPOTO paBHA aMIUIUTY/Ie JAaHHOTO (PU3UYECKOT0 MAsITHHUKA.

4). JlnuHa Takoro MaTeMaTU4eCKOT0 MasgTHHUKA, IEPUO]] KOJeOaHUN KOTOPOIro
paBeH Mepuoy JaHHOTO (PU3NUECKOTO MasSTHUKA.

23.Yemy paser nepuoo konrebanuil puzuieckoeco Masmuuxa?

! J
1).T=2n |—. 2).T=2n | —
gm mg/
J 1
3. T=2rn,]—. 4).T=2r_|—.
m/ g

24.Umo nazvieaemces ONUHOU GOJIHBL?
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1). PaccrosiHue, KOTOpo€ BOJHA MPOXOAUT 3a BpEMs, PABHOE MEPUOTY
KOJIe0aHMil.

2). Paccrosinue, mpoiIeHHOE BOJIHOM 32 €IMHUILY BPEMEHH.

3). Paccrosinue Mexay AByMsl IyYHOCTSIMU.

4). PaccrossHue Mexay TOYKaMH, KOJEOMIOIUMUCS C OJUHAKOBBIMU
aMIUTUTYJaMU.

25. Umo makoe 80110645 N08ePXHOCHb?

1). COBOKYITHOCTh TOUYEK, KOJICOIIOMMXCS B OAMHAKOBBIX (pa3ax.

2). COBOKYITHOCTb TOUYEK, KOJIEOTIOUIMXCS C OAMHAKOBOM 4aCTOTOM.

3). COBOKYITHOCTb TOYEK, KOJICOTIOMIUXCS C MOCTOSIHHON Pa3HOCThIO (a3.

4). COoBOKYNHOCTb TOYEK, KOJICOIIOIUXCS C OIMHAKOBOM aMILIUTYI0M.

26. Kaxue 80.1Hbl HA3b18AI0MCS KO2EPEHMHBIMU?

1). Unymue B 0JHOM HaIlpaBJICHUU U UMEIOLITUE OJIMHAKOBYIO YaCTOTY.

2). Umeromue oMHAKOBYIO YaCTOTY M aMIUIUTY/LY.

3). Umeroine oquHaKOBYIO 4acTOTy U (a3y.

4). Umeroniye 0JUHAKOBYIO YACTOTY U TIOCTOSIHHYIO Pa3HOCTh (ha3.

27. Kaxk 3anucvieaemcs ypasrnenue cmosiyeli 60Hb1?

1).y = 2a cos 21tv cos t.

2).y = 2a cos 2nx/A cos ot.

3).y = 2a cos 2nx/v cos ot.

4).y = 2a c0S 27Ax cos mt.

28.Yemy pasna ckopocmu 38yKa 6 6030yxe?

1).330 m/c; 2).150 M/c; 3).1500 m/c; 4).3300 m/c.
29. Kaxkou ouanazon coomeemcmeyem 4acmomam 36YK08bIX KoaeOanui?
1). Ot 16 1o 20000l 2). Ot 20 mo 20001 1.

3). Ot 20 mo 2001 1. 4). Ot 2000 mo 20000T 1.

Tectr Ne2. Mopyar 3. MOJIEKVYJIAPHAAA ©®U3UKA WU
TEPMOANHAMMKA

1. Hoeanvubivm Hazvleaemcsi 2as, y0081eMEOPAIOWUL CIE0VIOUUM YCILOBUIM
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1). HaxoauTest mpu HU3KOW TEMITEpaType U BBICOKOM JIaBJICHUH.

2). BzauMopeiicTBHEM MOJIEKYJT TAKOTO Tra3a MOXHO MPEeHEOpEUb.

3). Monekysibl MOKHO CUMTaTh MaTepUaIbHBIMU TOUYKAMM, CTOJIKHOBEHUS
MOJIEKYJ SIBIISIIOTCS AOCOJIOTHO YNPYTUMH, B3aUMOJEWUCTBUEM MOJIEKYJ HENb3s
npeHeopeyb.

4). Monekyabpl MOKHO CUUTaTh MAaT€pUAbHBIMM TOYKAaMH, B3aUMOJCHCTBUE
MOJIEKYJl MPAKTUYECKH OTCYTCTBYET, CTOJKHOBEHHS MOJIEKYJ HOCAT YIpPYrui
XapakKTep.

2. Kakx cgpopmynuposams ocHosHoe ypagneHue MOoNeKyIAPHO-KUHEeMU4ecKol
meopuu udeanvbHo2o 2a3a?

1). /laBnenue maeanpbHOro raza paBHO 2/3 cpeiHElW KMHETUYECKOW 3HEpPruu
€ro 4acTHII.

2). JlaBneHue uaealbHOTO raza paBHO 2/3 cpefHell KMHETUYECKOW IHEPrUH
€ro MOJIEKYJI, 3aKJII0YEHHBIX B €IMHUIIE 00bEMA.

3). JlaBienue maeanbHOro raza paBHO 3/2 cpeaHEll KMHETUYECKON 3HEpPrUH
€ro MOJIEKYJI

4). Ilpou3BeneHue NaBiI€HUS OJHOIO MOJISI MI€AJBHOTO Ta3a Ha ero o0beM
paBHO MPOU3BEACHUIO AaOCOJIIOTHON TeMmmepaTypbl ra3a Ha YHHUBEPCAIbHYIO
ra3oBYyI0 IOCTOSIHHYIO.

3. Kak evluuciums cpeonion KeaopamuiHylo CKOpOCms MOEKYIl UOEAbHO2O

easa?

1). v= ka_T,z)_V: /BK_T , 3).v= 3k_T , 4). V= /8k_T
m m V y2i m

4. Kak nazvieaiomcs 2azosvie npoyeccovl, npomexkanowue a)npu noCmosIHHOM
oasnenuu, 06) npu NOCMOSHHOU memnepamype, 8) npu NOCMOAHHOM 00veMme?

1). a) — uzorepmuueckuit, 0) — U300apUYECKUA,  B) — U30XOPUUECKHUIA.

2). a) — u3obapuueckuii, 0)— aanabaTUUECKHii, B)— U30XOPHUUCCKUH.

3). a) — uzobapuueckuii, 0)— U30TEPMUUYECKHI, B) — U30XOPUUECKHIA.

4). a) — U30XOPUYECKUM, 0)— U30TEPMHUYECKHM, B)— M300apHUUECKUH.

5. Kakxoe npasunvublii 610 ypasueHus aouabamuieckozo npoyecca?
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1). TV7 =const. 2). Tv? ~L=const.
3). PV7” ~L=const. 4). TV? 1 =const.

6. Kax ¢popmynupyemcsa nepeoe Hauano mepmooOuHaMurxu?

1). KonnyecTBO TEMIOTHI, COOOIIEHHOE CUCTEME, PACXOAYETCS Ha U3MEHEHHE
BHYTPEHHE DJHEPruM CUCTEMbl M HAa COBEpPUIEHUE CHUCTEMOW paboThl Haj
BHEIIIHUMU TEJIAMH.

2). Konu4ecTBO TEIMJIOTHI, MOJYYEHHOE CHUCTEMOM, HJIET Ha YBEIUYCHUE €€
BHYTPEHHEHN 3HEPruu U pabdoTy MPOTHUB BHEIIHETO JIaBJICHUS MPU PACHIUPEHUH U
CKaTUU CUCTEMBL.

3). IIpu Bcex ¢pu3nuecKuX Mporeccax 3HEprusi He BOSHUKAET U HE UCYE3aET, a
JIUIIb MIPEBPAILAETCS B PABHBIX KOJIMYECTBAX U3 OJHOTO BHA B IPYTOM.

4). Cuctema MOXET COBEPIIUTH padOTy, KOT/Ia K CUCTEME TTOABOAUTCS U OT
HEe OTBOJIUTCSA HEKOTOPOE KOJIUYECTBO TEILIOTHI.

7. Umo nazvieaemcs yoenbHoU menjioemKocmoio gewecmaea?

1). OT0 BenuuMHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUTSl HAarpeBaHUs €IMHUIIBI 00beMa BEIEeCTBA HA OJIUH KEJIbBUH.

2). OT0 BEeMMYMHA, YUCJICHHO paBHAs KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUTsl HAarpeBaHus BEIleCTBa HA OJUH KEIbBHUH.

3). OTO BenuYMHA, YHCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUUIsl HArpEeBaHUsI €IMHUIBI MACChI BEIIECTBA HA OJIMH KEJIbBUH.

4). D10 BeIWYMHA, YUCICHHO PaBHAsl KOJMYECTBY TEIJIOTHI, HEOOXOAUMOMY
JIJIs HArPEBAHUSI OJTHOT'O MOJISL BEIIECTBA HA OJIUH KEJIbBUH.

8. Ha wumo pacxodyemcsa coodwaemas cucmeme menioma npu
uzomepmuieckom npoyecce?

1). Ha u3mMeHeHue BHyTpEHHEN SHEPTUN CUCTEMBI.

2). Ha coBepiienue cucteMoi paboThl HaJl BHEIITHUMU TEJIAMH.

3). Ha wu3mMeHeHHe BHYTPEHHEW DSHEPrUU CHUCTEMBI M COBEPILCHHE
MEXaHUYEeCKOUN paboThI.

4). Ha HarpeBaHue CUCTEMBI.

9. Om ueeo 3a6ucum seruquna MOJZ}ZpHOIZ menioemMKocmu 2azo8?
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1). OT BHEWIHUX YCIOBHIA.

2). Ot crioco0a HarpeBaHus ¥ OT IPUPOJIBI Ta3a.

3). OT Temneparypsl rasa.

4). Ot Buja raza u ero oobema.

10. Kax cesazanbt monapHvie menioemKocmu npu nOCMOSAHHOM Oa6leHUuu U
npU NOCMOSIHHOM 0O0beme?

1).C,+R=C, 2).C,=C+R 3).C,+C,=R 4). C,/C,=R.

11. Ymo nazvieaemcs yoenvHot meniomou napooopazoeanus?

1). KonndecTBo TEMmiIoThl, HEOOXOAUMOE JIJIsl IPEBPAILCHUS KUJKOCTU B Tap
P HEU3MEHHOW TEMIIEPATYpE.

2). KonmyecTBO TEmIOTH, HEOOXOAMMOE JUJIsl MEpPEBOJA E€AMHUIIBI MAacChl
KUIKOCTHU B IIAp NMPU HEU3MEHHBIX TEMIIEPATYPE U JTABJICHUU.

3). KonnyecTBo TEmnoThl, HEOOXOAUMOE Ui MPEBpAILlEHUs] JAHHOH Macchl
YKUJKOCTH B IIap MPU HEU3MEHHBIX TEMIIEPATYpE U JABIICHHUH.

4). KommyecTBO TEMJIOThI, HEOOXOAUMOE ISl TPEBPAILECHUS €IMHULIBI MACCHI
YKUJIKOCTH B TIap MPH TaHHOW TemmepaType.

12. Jlatime onpeoenenue abcoromuoil 61a*CHOCU 8030YXd.

1). AGcotoTHas! BIAXXHOCTh — 3TO KOJMYECTBO MapOB BObI, 3aKIIOYEHHOE B
HEM.

2). AOcomoTHas BIAXHOCTh — 3TO KOJUYECTBO BOJSHOIO Tapa,
coaepxamerocs B 1M° BO3/IyXa Ipy JaHHOMN TeMIepaType.

3). AOCONIOTHAsT BJIAXXHOCTh — ATO MAaKCHUMAaJIbHO BO3MOKHOE KOJIHMYECTBO
BOJSTHBIX NIAPOB, 3aKJIIOYEHHOE B BO3/yXE.

4). AGcomtoTHas BIAKHOCTh — 9TO KOJMYECTBO BOJSHOTO IMapa, KOTOPOE
MOKET YAEp>KUBATh BO3AYX.

13. Vkaowcume npasunvuyio ¢opmyny ons onpeoeneHus OMHOCUMENbHOU

GIIAINCHOCHIU.

D.f = 100% 2. f =1 100%.

max max
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P

3). f = Tmax 10004, Dot
P P

14. Kakoti nap nHazvieaemcs HACblUeHHbIM?

1). ITap, KOTOpPBI MpEBpAIAECTCS B )KUIKOCTbD.

2). Ilap, KOTOpBI HAXOIWUTCA B JUHAMUYECKOM pPABHOBECHMU CO CBOEH
KHUIKOCTBIO.

3). MakcuMalibHOE KOJIMYECTBO IMapa, COACPKAIETrocs B BO3IyXE.

4). [Tap, KOTOPBI BO3HUKAET MPU KUTICHUU KUTKOCTH.

15. Kakas memnepamypa Hazvleéaemcsi Kpumu4eckou?

1). Temnepartypa, npyu KOTOPOH IPOUCXOIUT MPEBPALIECHUE KUJIKOCTH B Map.

2). Temneparypa, Ipu KOTOPOM U BbIIIE KOTOPOM HEBO3MOXKHO IMEPEBECTU
BEILECTBO U3 MApOOOPA3HOr0 COCTOSHUS B KHUIKOE.

3). Temneparypa, pu KOTOPOM M HHUXKE KOTOPOW HEBO3MOXKHO IEPEBECTU
BEILECTBO U3 MapOOOPA3HOr0 COCTOSHUS B KHUIKOE.

4). Temmeparypa, HpH KOTOPOH IUIOTHOCTh JKHUIKOCTH IPEBOCXOIHUT
IUIOTHOCTB €€ HACBIILEHHOTO Napa.

16. Kak nanpasnena cuna no8epxHoCmuo20 HamaxceHus?

1). ITo kacaTenbHOM K MOBEPXHOCTU KUJKOCTH.

2). IlepieHANKYASIPHO MOBEPXHOCTH, BHYTPb KUJIKOCTH.

3). Ilox npou3BOIBHBIM YIJIOM K MIOBEPXHOCTH KHUIKOCTH.

4). Tlo kacarenbHOW K MOBEPXHOCTU KUIKOCTH, NMEPHEHAUKYISIPHO JTHOOOMY
AJIIEMEHTY KOHTYpa, B35ITOMY Ha MTOBEPXHOCTH.

17. Ymo nazvieaemcsi ko3gguyuenmom no8epxHoCmHo20 HAmAHICeHUus?

1). KoadduimeHnT moBEepXHOCTHOTO HATSHDKCHHS UYWCIEHHO paBeH paborte,
HEO0OXOAMMOM ISl YBEJIMYEHUS TUIOLIAIN TOBEPXHOCTH KUKOCTH.

2). KoopdpuimeHt mnoBEpXHOCTHOTO HATSKEHUS UHCICHHO pPaBEH CHIIe
MOBEPXHOCTHOTO HATSHKEHUS, IEUCTBYIOLIECH HA €IUHUILY IUIONIAAN MMOBEPXHOCTH

JKUJIKOCTH.
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3). KoaddummeHrT moBEpXHOCTHOTO HATSHKCHHS UYHCIEHHO paBeH padore,
HEOOXOMMMOW [IJI1  yBEJIMUEHUS TUIONIA[A TOBEPXHOCTU IKUIKOCTH TIPH
MOCTOSIHHOM TeMIIepaType Ha eIMHHUILY.

4). KoadduimeHT MOBEpXHOCTHOTO HATSKEHUS YUCJICHHO PaBEH CBOOOIHOMN
HHEPTrUU, HEOOXOIUMOM ISl YBEIMYEHHS IJIOIMIAIU TMOBEPXHOCTH >KUAKOCTH Ha
C/IMHAILY [IPH H3MEHEHHH Temepatypsi Ha 1°C.

18. B kakux eOdunuyax uzmepsiemcs Kodpduyuenm no8epxXHOCMHO20
HAMANCEHU?

1). ix/m. 2). HA 3). x/M. 4). H-m.

19. Kax 3asucum ko3puyuenm no6epxHOCMHO20 HAMANCEHUS OM
memnepamypul?

1). C yBennrueHUEM TEMIIEPATyPhl OH PACTET.

2). Ot TemmiepaTyphl HE 3aBUCHT.

3). C yBennueHueM TeMIIepaTypbl yMEHBIIIACTCS U CTAHOBUTCS PABHBIM HYIIIO
IIpY KPUTUUYECKOW TEMIIEpaType.

4). C yBenu4yeHUEeM TeMIepaTypbl pacTeT, 3aTEM YMEHBIIAETCS J10 HYJIS.

20. Kax sviyuciums 006asounoe 0asieHue 8 HCUOKOCHU 0OKOI0 NOBEPXHOCHIU

oot hopmot?

NP = o2+ 1y, np =%
R, R, R
3).P “ 4). P=a( )
P =—. . P= +
oR AR+ R,

21. B uem cocmoum omauuue UOHHOU KPUCMALIUYECKOU peulemKu Om
Memanaudeckou?

1). B y3nax MOHHOI pEMIETKH HAXOJATCS MOHBI, B y3/1aX METAIIMYECKOU —
aTOMBbI MeTaja.

2). B y31max MOHHON pEHIETKH HaXOASATCS MOJIOKUTEIbHBIE HOHBI, B y3JaX
METAJUIMYECKON — OTPULIATEIBHBIC NOHBI.

3). B y3max MOHHOM pEIIeTKH YepeayrOTCSi MOHBI Pa3HbIX 3HAKOB, B y3Jlax

METAIINYECKOU — TOJIOKUTEIIbHBIE HOHBI METAJIA.
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4). B y3max MOHHOW pEMIETKA YEPEeayIOTCS MOHBI Pa3HBIX 3HAKOB, B y3J1ax
METAIUINYECKOW — aTOMBI METAJLIA.

22. Kakoti mun xpucmannuueckou pewemku y a) epaguma, 6) nosapeHHol
conu?

1). a) atomHas, 0) MOJICKYJISIpHASI.

2). a) aToMHasl, 0) HOHHAas.

3). a) MmonekysipHasi, 0) HOHHASL.

4). a) uoHHas1, 06) MOJIEKYJIsIpHAas.

23. Ymo xapakmepHo 015 aHU30MPONHBIX men?

1). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT HAIIPABIICHHUSI.

2). HezaBucuMoCTh (pM3MUECKUX CBOWMCTB OT HAIIPABJICHHUS.

3). 3aBUCUMOCTb (PU3HUYECKUX CBOMCTB OT BPEMEHHU.

4). 3aBUCUMOCTD (PU3UYECKUX CBOMCTB OT MaTepuasa.

24. Yemy pasHa menioemkocms XUMUYECKU NPOCMbIX KPUCMAIUYECKUX meJl
CO2NACHO KIACCUYECKOU meopuu menioemKocmu?

1). 3R. 2). 5R. 3). 2R. 4). 3/2R.

25. Umo muaszvieaemcs ko3phduyuenmom auHeliHo2o pacuuperus meepoo2o
mena?

1). Bennunna, 4iCIIEHHO paBHAsi OTHOCUTEIBHOMY YJIMHEHUIO TeJa MPU €T0
HarpeBaHMM.

2). BenuunHa, YUCICHHO paBHAs YJJIMHEHHUIO TeJa MPU HArpeBaHWU Ha OJUH
rpamgyc.

3). Bemuuwna, uHWCIEHHO paBHas VYIJIWHEHUIO Tella TPH W3MCHCHHH
temneparypsl Ha AT.

4). BenuunHa, YHUCIEHHO pPaBHAS OTHOCUTEIBHOMY YIJWHEHUIO Tejla TpU

W3MEHEHHUHU ero TemMrieparypsl Ha 1K.

Tectr Ne3. Moayas 4. IJIEKTPUYECKHUE W MAI'HUTHBIE
SABJIEHUA

1. Vkaoswcume popmynuposky 3aKoHa coXpaHeHus: 31eKmpusecko2o 3apaod.
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1). Dnextpuyeckuii 3aps1 HE U3MEHSIETCS] C TECUEHUEM BPEMEHHU.

2). CymmapHbIid B3JEKTPUUYECKUAN 3apsii 3JIEKTPOU30JIMPOBAHHOM CHCTEMBI
OCTaETCsl MOCTOSTHHBIM.

3). CyMMapHBbIil 3J€KTpUYECKHNA 3aps]i CHUCTEMBI, B KOTOPOH JEHCTBYIOT
KOHCEPBATHUBHbBIC CUJIbI OCTAETCS TOCTOSTHHBIM.

4). CyMmMmapHbI TOJIOKHUTENbHBIA 3apsiJi CUCTEMBl PABEH CYMMapHOMY
OTPULIATEIBHOMY 3apsy.

2. Kaxoti 3aps0 nazvieaemcs moveuHvim?

1). 3apsi1, KOTOPBIM MOXKHO MPEHEOPEYb.

2). 3apsiKeHHOE TeJI0, MacCO KOTOPOT0 MOKHO MpeHeOpeyb.

3). 3apspKeHHOE Tello, pa3Mepbl KOTOPOTO OYEHb Majlbl IO CPaBHEHUIO C
PAcCCTOSIHUEM JIO HETO.

4). 3apsKeHHOE Tello, pa3MepaMu U Maccoil KOTOPOro MO>KHO MpeHeOpeyb B
JAHHBIX YCIIOBUSX.

3. Cuna e3aumooeiicmeust 08yX MoueHHblX 3apsi008 8 8aKyymMe HAXO00Umcs no

dopmyne (6 CH)?

‘ql“%‘

47z50 47r50

4. Yemy pasna pasrnooeticmeyowas cul, 0eucmayrouux Ha noa0HCUmMebHbll
3aps0 co CMOpOHbI 08YX OMPUYAMENLHLIX 3APSA008, PACNOJIOHCEHHbIX HA OOHOU
NPAMOU C OGHHBIM NOJIONCUMENbHBIM, HO NO PA3Hble CIOPOHbL OM He20, eclu CO
CMOPOHbBI KAX*CO020 U3 HUX Oelcmeyem 0OUHAKOB8As NO 6eluyuUHe CUld, pasHas 4

MH?

1). 0. 2). 8 MH. 3). 4 mH. 4). 2 mH.

5. Mooicem u naxooumces 8 pagnogecuu cucmema uz mpex noJONCUMeENbHbIX
3apsi008?

1). Moxer.

2). He moxer.
3). Moxer, eciu 3apsiibl HAXOAATCSA HA OJTHOM IPSIMOM.

4). Moxer, eciu 3apsiibl OJMHAKOBBI IO BETMUYMHE.
123



6. HanpsoicenHocmb 31eKmpocmamuiecko2o nojisi YUCIeHHO PAGHA.

1)... cuite, AeMCTBYIONIEH Ha MOJOKUTEIBHBIN 3apsij, IOMELEHHBIN B JAaHHYIO
TOYKY MOJISI.

2)... cuJie B3aUMOJEHUCTBUS JBYX €AMHUYHBIX 3apsiIOB B JAHHOM TIOJIE.

3)... cusie, IEUCTBYIONIEH Ha €IUHUYHBIN MMOJOXKHUTEIBHBIM TOYSUHBIN 3apsil B
JTAHHOM TOYKE ITOJIA.

4)... OTHOILLIECHUIO CWJbI, JEHUCTBYIOLIEH Ha 3aps] B JAHHOW TOYKE IO, K
PACCTOSTHUIO JIO ATOM TOYKH.

7. HanpsoicenHocmob nois mouyedHo20 3apsoa 6 6aKyyme MONCHO HAUmu no

gopmyne:
1).E:M 2).E:i2q|.
r. r
3). £l 4). - Ml
r gt

8. Kax Hatimu nomox 6eKmopa HANPANCEHHOCMU 31eKMPOCMAMuUYecKo2o
noJisl 8 8AKyyMe uepe3 no8epxHocms S?

1). N = EAScosa 2). N=EAS

3). N=[E,as. 4). N = | Eas.
S S

9. Vkaowcume  opmynuposky meopemvr  Ocmpoepaockozo-Iaycca  0ns
9NIEKMPUUECKO20 NOJIA 6 BaKyyMe.

1). IloTox BekTOpa HANPSIXKEHHOCTH 4Yepe3 IPOU3BOJIBHYIO TMOBEPXHOCTH
paBeH anreOpandeckoil CyMMe 3apsiloB BHYTPH 3TON MOBEPXHOCTH, JCIICHHON Ha
AIEKTPUYECKYIO MOCTOSIHHYIO.

2). IloTtok BekTOpa HANPSHKEHHOCTH Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PABEH alIreOpanvecKoil cymMMme 3apsiioB, 3aKIIOYCHHBIX BHYTPHU 3TOM
MMOBEPXHOCTH, YMHOKEHHOM Ha 3JIEKTPUUYECKYIO MOCTOSHHYIO.

3). Ilotox BekTOpa HAMpPSHKEHHOCTH 4Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PaBEH anreOpanyecKkoil CyMMe 3apsoB, COCPEIOTOUYECHHBIX Ha 3TOMN

IMOBCPXHOCTH, I[CJ'I@HHOﬁ Ha 3JICKTPUYCCKYIO ITOCTOAHHYIO.
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4). IloTox BeKTOpa HAMPSHKEHHOCTH 4YEpe3 IPOU3BOJIBHYIO 3aMKHYTYIO
MMOBEPXHOCTh PAaBEH alIreOpanvecKoil cymMMe 3apsioB, 3aKITIOYCHHBIX BHYTPU ITOU
TIOBEPXHOCTH, JICJICHHON Ha JICKTPUUYECKYIO TIOCTOSHHYIO.

10. Ilomenyuan mouku nojist YUCIEHHO PAGEH.

1)... MOTEeHIIMATBLHOW YHEPTHH 3apsA/ia B TaHHOUW TOUKE.

2)... paboTe MO MEpPEeMEIICHUI0 EAMHUYHOTO TMOJIOKUTEIBHOTO 3apsaa W3
OJIHOM TOYKH MOJISI B APYTYIO.

3)... paboTe TO TEPEeMENICHUIO CIUHUYHOTO IOJIOKHUTEILHOTO TOUYECYHOTO
3apsiia U3 JTaHHOW TOYKE IMOJIA B OECKOHEYHOCTb.

4)... IpOU3BEACHUIO MTOTCHITNATHHOW SHEPTUH HA 3apsI.

11. Kax Haxooumcs paboma no nepemeweHuro mo4eyHo2o0 3apsoa 6
INEKMPOCMAMULECKOM NOJe U3 0OHOU MOYKU NOJIA 8 Opy2yio?

1). A4=qFd. 2). A=qo.

11
3). A=q(p,—@,). 4). A= kqiq,(— =),

1 2
12. Yemy paena paboma no nepemewjeHuro MOYEYHO20 3apAda 8

dJleKkmpocmamu4ecKkom noiie no 3aMKHym01:i mpaekmopuu?

1). 4=0. 2). A=qFd.
3). 4=q¢. 4). 4=q(p, - 0,).
13. Kax navimu nomenyuan nojis mo4eyHo2o 3apsaoa?
kq kq,q
1). = 2). p=——".
r
_k _4
3).¢)—r. 4).(p—r

14. Kax  cesazanvl  medxncoy  coOOU  HANPANCEHHOCMb U NOMEHYUal

dJleKmpocmamu4ecKkoco nonsa?

1)_E:d_¢_ 2)_E:u.
dr d
_ _GE __d¢
3). ¢ = e 4). E = e

15. Ymo nazvieaemcs cunoti moxa 8 npo8ooHuxe?
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1). BennunHa, YMCIEHHO paBHas 3apsiay, MPOXOJAIIEMY YEPE3 MOMEPEUHOE
CEYEHHE NMPOBOIHHKA.

2). BennuuHa, 4YuCIEHHO paBHas 3apsay, MPOXOJSIIEMY Yepe3 MOMepeuHoe
CEYEHHE NMPOBOJIHMKA 33 ONPEIEICHHBIN MPOMEKYTOK BPEMEHHU.

3). Benuunna, paBHas 3apsny, NPOXOASIIEMY 4Yepe3 IMOINEepPEeYHOe CEYCHHE
MIPOBOJHUKA 33 €UHUILY BPEMEHHU.

4). BenuuuHa, paBHas 3apsay, NPOXOISAIIEMY 3a €IMHHILY BPEMEHHU Yepe3
€AUHUYHYIO IUIOMIAIKY, IEPHIEHANKYISIPHYIO HAPABJICHUIO IBHXKEHUS 3apsiaa.

16. Ymo nazvieaemcs snekmpoosudicyujeit Cuiol UCMOYHUKA MOKA?

1). BennunHa, yuCiIeHHO paBHas paboTe NEepEeMEILCHUs 3apsaaa M0 3aMKHYTOM
LEIN.

2). BennunHa, yuciaeHHO paBHasi pabOTe€ CTOPOHHUX CHJ MO MEPEMEIICHUIO
IIOJIOXKUTEJIBHOTO 3apsi/ia [0 3aMKHYTOM LEMU.

3). Bennuuna, ynucieHHo paBHas padoTe, JeIEHHOM Ha 3apsi.

4). BennunHa, YUCJIEHHO paBHas padOTe CTOPOHHUX CHJ MO MEPEMEILECHUIO
€AMHUYHOTO MTOJIOKHUTENBHOTO 3apsiia MEXKy IMOJ0CAMHA HCTOYHUKA.

17. Kak 3anucamo 3axon Oma 011 HeOOHOPOOHO20 yHuacmKa yenu?
1). IR = E,2). IR = U, 3).IR=g+gpl—gp2, 4).IR = ¢

18. Kak navimu obwee conpomusiieHue npu napaiieibHOM COeOUHeHUU 08YX

NnPOBOOHUKOB?
1 1 1
1).R=R +R 2). — = — + —
R R, R
R R + R
3. R = — 4).R = ——=
RZ RlRZ

19. Vkaorcume ghopmyny, svipascarowyio 3axon J{ocoynsa-Jlenya:

2

1). 0 = IUR2). 0 = %t 3). 0 = IRt 4). 0 = U’Rt

20. Om kakux eenu4uH 3a8ucum conpomusieHue npo8oOHUKA?

1). OT cunbl TOKa U HAIPSKEHHUS.
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2). OT cuibl TOKa, HANPSDKEHMSI U TEMIIEPATYPBI.

3). OT cuibl TOKa, TEMIEPATYPHI U Pa3MEPOB MPOBOAHHKA.

4). OTr XMMHYECKOTrO COCTaBa, TemIepaTypbl M (OpMBI U pa3MepoB
IIPOBO/IHUKA.

21. Kaxoe evipadxcenue O0ni NIOMHOCMU MOKA 6 Memauiiax odem
INEKMPOHHASL MEOPUsL NPOBOOUMOCIU?

1). j=enu,, 2). j=ens

I .
3)' .]:g 4)' J:equcp.

22. Ymo nazvieaemcs y0eibHOU MOWHOCMbIO MOKA?

1). DHeprus, BeIIEIAIOMASACS B 00BEME IPOBOHUKA 32 €IMHUAITY BPEMEHHU.

2). DHeprus, NpOXoAIlas 3a €IUHULYY BPEMEHHU Yepe3 MONEePEYHOE CEUCHUE
MIPOBOJTHUKA.

3). DuHeprusi, mnpoxojsdmias 3a E€IUHUIYy BPEMEHH Yepe3 EIUHUYHYIO
TUIOIIAKY, TIEPIICHIUKYIISIPHYIO HAPABJICHUIO IBHXKCHHUS 3apsI0B.

4). DHeprus, BBIICIAIONIASACS B €IMHHUIE 00beMa MPOBOJHUKA 32 €AUHUILY
BpPEMCHU.

23. Byoem nu 6o3nuxams mMacHumuoe noie, eciu 3apsao Henoo8UdN CeH?

1). Byner.

2). He Oyner.

3). Byner, ecnu 3apsia TOUEUHBI.

4). byner, eciu 3aps]l MPOTSAKEHHBIN.

24. Kakoe none Hasvigaemcs 6Uxpeguim?

1). [Tone, B koTopoMm padoTa Mo 3aMKHYTOMY KOHTYPY paBHA HYJIIO.

2). Ilone, B koTOpoM paboTa Mo 3aMKHYTOMY KOHTYPY OTJIMYHA OT HYJIS.

3). [lone, B koTOpOoM paboTa 1o JH000My 3aMKHYTOMY KOHTYPY OJIHA U Ta K€
Y 3aBUCHUT OT HAIPSHKCHHOCTH ITOJISI.

4). Tlone, B koTOpoM paboTa HE 3aBUCUT OT TPACKTOPHUH JBM)KCHHUS, @ 3aBUCHUT
TOJIBKO OT HAYAJIbHOTO U KOHEYHOTO TOJI0KEHUSI TIEPEHOCUMOTO Tea.

25. Kaxog 6uo cunosulx 1uHUl MAeHUMHO20 NOAs?
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1). Onu Bceraa 3aMKHYTHIE.

2). OnHu Bcerga pa3oMKHYTHIEC.

3). JIluauu MOTyT OBITH JTFOOBIMH.

4). MarsuTHbI€ TMHUYU BCEr/Aa MApaJuIeNbHbI IPYT APYTY.

26. Ymo nazvieaemcs uHOyKyuel MazcHumHo20 nojsi?

1). BenuuuHa, 4YMCIEHHO paBHAs OTHOIICHHIO MAaKCUMAaJIbHOTO MOMEHTA
CUJIBI, ICUCTBYIOIIETO HA KOHTYP C TOKOM B JJTaHHOM MECTE MOJsl, K MArHUTHOMY
MOMEHTY 3TOT0 KOHTYpa.

2). BenmuunHa, 4YHUCIEHHO paBHAasi OTHOILICHUIO MAaKCHUMaJIbHOW CHIIBI,
JEUCTBYIONIEH Ha KOHTYP C TOKOM B JJAaHHOM MECTE TO0JIsl, K MArHUTHOMY MOMEHTY
3TOr0 KOHTYpa.

3). BenuunHa, 4YUCIEHHO paBHAas OTHOLIEHHWIO MAaKCHUMaJIbHOTO MOMEHTa
CUJIbL, ICMCTBYIOIIETO HA KOHTYP C TOKOM B JJAHHOM MECTE€ MOJIsA, K CHJIE TOKAa B
KOHTYpE.

4). BenuuwHa, 4YHUCIEHHO paBHAs OTHOIICHUI0 MAaKCUMaJbHOW CHJIBI,
JEUCTBYIOIIEH HAa KOHTYP C TOKOM B JIAHHOM MECTE TO0JIsI, K CUJIE TOKA B KOHTYpE.

27. Kax maiimu uHOyKyuio MAacHUMHO20 MO 8 YeHmpe Kpy208020 MOKA 8

eaxkyyme?
I |

1).B=te 2).B-Ho

2R R

T 21
3)'B:?- 4).B=€.
28. Vkaocume, no xaxou popmyne naxooumcs cuna Jlopenya.
1). F = gvB sin a. 2).F = qvBcos a.
3). F = IvBsina. 4). F = glBsin a.

29. Kakoii 6yoem mpaekmopus OBUICEHUS DJIeKMPUUecKo20 3apsaoa 8
O0OHOPOOHOM MAZHUMHOM NOJle, ecliu OH 6llemaem 6 Nojie Noo0 VeJloM, 3HAYEHUs.
komopo2o ne pasuwl 0° u 90° K CULOBLIM TUHUAM?

1). [Ipsamas nuHUS.

2). OKpy>KHOCTb.
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3). BuHTOBas JTUHUS.

4). Cunycoupa.

30. Kax 3anucvieaemcsi 3akon Amnepa 6 ckanaprou ghopme?

1). F = TIBsina. 2). F = IvBsina

3). F = IgBsin a. 4). F = T1Bcos a.

31. Kax 63aumooeticmayiom medxncdy coboi 08a napaiieibHulx NPOBOOHUKA C
MOKOM, ecliu MOKU MeKym 6 0OHOM Hanpasienuu?

1). IIputsiruBatorcs.

2). OTTaJIKUBAIOTCA.

3). He B3aumoieiicTBYIOT BOOOIIIE.

4). Ilpu mamoii cusiie ToKa B MPOBOJIHUKAX OHU MPUTITUBAIOTCS, IPU OOJIBIION
— OTTAJIKUBAIOTCS.

Tect Ned. Moayau 5-7. OIITUKA. PUBUKA ATOMA U ATOMHOI'O
APA.

1. Ilonocamvimu cnexmpamu obaaoarom:

1). TBepable Tena

2). Kunkoctu

3). ATomapHbI€ Ta3bl

4). MonekyJpHbIE Ta3bl.

2. Kaxkoti 3apsao umerom o -uacmuyvi?

1).0 2). te

3). —e 4). +2¢

3. Kakum u3 nepeuucieHHvlx npubopos MONCHO paziazams Oenvli ceem 8
cnekmp?

1). Chepuueckum 3epkaiom

2). PacceuBaroliieit TOHKOM JIMH30M

3). AudpakunoHHON pemeTKou

4). Cobuparomieii TUH30M

4. B onvime Pezepchopoa a- wacmuywl pacceusaromcsi:

1). DneKkTpocTaTHYECKUM HOJIEM.
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2). MarHUTHBIM MOJIEM.

3). DnexkTpoHamu.

4). CoOuparolieit JMH30M.

5. Uznyuenue hpomona npoucxooum npu:

1)
2)
3)
4)

JIBM)KEHUU AJIEKTPOHA MO CTAIIMOHAPHOMN opouTe.
[lepexope 3nekTpoHa U3 BO30YKIEHHOTO COCTOSIHUSI B OCHOBHOE.
[lepexo/e 3eKTpoHA U3 OCHOBHOTO COCTOSIHHSI B BO30YKJIEHHOE.

Bo Bcex MCPCUYHUCIICHHBIX ITPOICCCax.

6. ﬂ]luHa BOJIHDbI, nada;omeeo Ha d70m03]l€M€Hm U3STTYHYEHRUA YyeeudUsaenics

606oe. Bo cxonvko paz usmenumcs 3aoepicusaroujee Hanpsixcenue? Paboma

8bIX00A PABHA HYJIIO.

1)
2)
3)
4)

YBenuuutcs B 2 pa3za
YMeHbImMTCA B 2 pa3a
He usmenurcsa

YBenuuurcs B 4 pasa

7. CKOpOCWlb PaAcnpocmpanerusl 3J1IEKMPOMACHUMHDBIX 6OJIH 6 6AKYYME.

1). 10° m/c

2). MoxeT ObITh MPOU3BOJIBHOMN

3). 3aBUCHUT OT YaCTOTHI

4). 310° m/c

8. Umo makoe «kpacHnasy eparnuya pomospgexma?

1)

BPEMEHU

2)
3)

KosimyecTBO KBAaHTOB CBETa, MaAaroiias Ha MOBEPXHOCTh B €IUHUILY

Pabora BBIX0/1a 3JIEKTPOHA U3 BEIIECTBA

Yacrora, mnpu KOTOPOM CKOPOCTh BBUICTAIOIIMX JJIEKTPOHOB

CTaHOBUTCS PaBHOU HYJIIO

4)

Uucno BBICBOOOXKICHHBIX BeleAcTBHE (OTOA((PEeKTa IIEKTPOHOB,

MMPONOPHUOHAIIBHOC YHUCITY IMaAal0INX Ha IIOBEPXHOCTb KBAHTOB CBECTA

9. Umo maxoe ghomon?
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1) KBaHT sHEprum BUAMMOTO W HEBUIMMOTO CBETA, PEHTTEHOBCKOTO U
raMmMma M3JIy9eHHH, 00JIaalonX OJHOBPEMEHHO CBOMCTBAMH YaCTHUIT U BOJTHBI

2). Yactuna sieKTpOHEWUTpasibHas M JBUXKYIIASCS CO CKOPOCTHIO, MHOIO
00JIbIlIE CKOPOCTHU CBETA.

3). DHeprusi peHTT€HOBCKOTO U3JIyYCHHUS, MPOIIEIIIEro Yepe3 BEIIECTBO

4. DHeprus cBeTa, MOTJIOIICHHAS BEIIECTBOM.

10. C nomowpio cobuparoweu 1uH3bl NOIYUUIU U300PANCEHUE CEEMAULEUCS
mouku. Yemy pasno gpoxycroe paccmosnue aunssol, ecau d=0,5 m, =1 m?

1). 0,33 m. 2). 0,5 m.

3). 1,5 m. 4).3 m.

11. Kaxue 601Hbl HA3b18AIOMCS KO2EPEHMHBIMU?

1). Unymiue B 04HOM HampaBJI€HUHM U UMEIOIINUE OJJMHAKOBYIO YACTOTY.

2). Metoliyie 0TMHAKOBYIO YaCTOTY U aMIUTUTY/IY.

3). Umeromye oAMHAKOBYIO 4acTOTYy U (a3y.

4). Imeromiye 0JIMHAKOBYIO YAaCTOTY U MIOCTOSIHHYIO Pa3HOCTh (ha3.

12. Yemy pasHo abconomuoe 3HaueHue ONMUYecKou Cuibl coduparowell
JIUH3bL, POKYCHOe paccmosinue komopot pasro 20 cm?

1) 0,2 norp.

2) 20 goTp.

3) 5 anoTp.

4) 0,05 aop.

13. Kakoe sewyecmeo Hazvigaemcs onmuyecku 6oJiee niomubim?

1) To, y KoTOporo 00JIbIIe MIOTHOCTD.

2) Bosee mpo3pavyHoe BEIIECTBO.

3) BemiectBo, ¢ 601bIIMM a0COMIOTHBIM MOKAa3aTEIEM PEIOMIICHHUS.

4) BemecTBo, B KOTOpOM OOJIBITIE CKOPOCTH PACTIPOCTPAHEHUS CBETA.

14. Kakosa npupooa o-uznyuenus?

1). IToTOK 371€KTPOHOB

2). IloTOoK IpOTOHOB

3). IloToKk simep aTOMOB reaust
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4). TloTok KBAaHTOB 3JEKTPOMArHUTHOTO U3JIYYEHHUS, MCIYCKAEMbIX
ATOMHBIMU SJIPAMH.

15. Ymo Hazvieaemcs y2nom nadenus ceema?

1). Yrosn Mexy najaroiM U OTPAKEHHBIM JIy4aMHu.

2). Yron mexay najaronuM 1 NpeJOMICHHBIM JTy4OM.

3). Yroa Mexy najaroiium JIy4OoM U FPpaHUIIeH paszena ABYX Cpell.

4). Yron Mexay MNaJarouuM Jy4OoM M HOPMallbl0 K TpaHuIle pasiena,
BOCCTAaHOBJICHHOW B TOYKE MaJCHUS JIyya.

16. Ymo maxoe nonnoe enympennee ompasicerue?

1). OTpaxkeHue cBeTa MpU MEPexojie U3 ONTHYECKHU OoJiee MIOTHOW Cpeibl B
MeHee TJIOTHYIO0, €CJIM YToJl TaJeHUs O0JIbIIe MPeeIbHOrOo yIia.

2). OTpaxkeHue cBeTa OT ONTHYECKH 00Jiee MIIOTHOM Cpebl TP HOPMAILHOM
MaJICHUH CBETA.

3). OTpaxeHue cBeTa OT ONTUYECKH OoJiee IMIIOTHON CPe/bl IPU HOPMAILHOM
NaJIcHUU CBETA.

4). CKOJIb)KEHHE CBETOBOIO JIy4a BIO0JIb IOBEPXHOCTH pa3ielia Cpell.

17. Kak 3anucamso ycnosue max unmepgepenyuu?

1). A=2kA;k=123,....

2). A= 2k§; k=123,...
A
3). A=(2k +1)§;k =123,.....

4). A= k%;k =123,.....

18. Kakx usmenumcs eonbmamnepHas xapaxmepucmuxa Gomodsiemenma,
eciu ygeaudums c6emogol NOMoK, nadarwuil Ha pomodsiemenm?
1). YBenuuuTcs 3aepKUBaroIee HanpsHKeHUE.
2). YMeHbIIUTCA 33J€PKUBAIOIIEE HAMIPSKEHUE.
3). YBeIMUUTCS TOK HACHIIIICHUS.
4). YMEHBIINUTCS TOK HACBIIICHHUS.
KpuTepumn o1ieHKH TecTa NpH onpeaeeHUN TEKYIIero pedTuHra
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CTy/eHTa
5 OannoB — naHbl paBuiibHbIE OTBETHI HA 91%-100% TecTOBBIX 3aaHUIA.
3-4 6ata — gaHbl MpaBUIbHBIE OTBETHI HA 76%-90% TeCTOBBIX 3adaHUM.
1-2 Gamta — manpl IpaBUWIbHBIC OTBETHI HA 60%-75% TeCcTOBBIX 3 aHMIA.

Menee 1 Gamna — naHbl IpaBUIIbHBIE OTBETH MeHee, ueM Ha 60% TeCTOBBIX

3aJlaHUM.

CocTaBuTenb O.B.IllmoTHUKOBA
2017
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