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O6opoTHast cropoHa TUTYyJIbHOTO Jucta PI1/]

1. Pabouas mporpamma mepecMOTpeHa Ha 3acedanuu Jlemapramenra/kadeapsl/oTaeneHus (Peaau3yoero
JMUCIUIUIMHY) W YTBepXKIeHa Ha 3acemanuu [lemapramenTta/kadeapsl/oTneneHus (BBIMTYCKAIOMIETO CTPYKTYPHOTO

TIOJIPa3ICIICHH ), IPOTOKOM OT « » 202 1. Ne

2.Pabowyas mporpamMma TIepecMOTpeHa Ha 3acemanuu [lemapramenTta/kadenprl/oTaeneHns (peasn3yIomero
TUCHWIUIMHY) W yTBepKIeHa Ha 3acemanmu [lemapramenTta/kadenpsl/oTneneHus (BBITYCKAIONIETO CTPYKTYpPHOTO

Moipa3iesieHus1), MPOTOKOJI OT « » 202 1. Ne

3.Pabouass mporpamMma mepecMOTpeHa Ha 3acefaHuu JlemaprameHTta/kadenpbl/oTaencHus  (peaIu3yromero
JUCLMIUIMHY) W YTBep)KIeHa Ha 3acenanuu Jlenmapramenra/kadeapsl/oTaeneHus (BBITYCKAIOMETO CTPYKTYpHOTO

TIOJIPa3ICIICHHSI ), IPOTOKOMT OT « » 202 1. Ne

4.Pabouast mporpaMMa mepecMOTpeHa Ha 3acegaHud JlemaprameHTa/Kadenpbl/oTaeNeHus (pealn3yIoIero
IUCLUIUIMHY) ¥ yTBEp)KAeHa Ha 3acemanuu Jlemapramenra/kadeapsl/oTaeneHus (BBITYCKAIOMETO CTPYKTYpHOTO

MOIpa3JIeNIeHus), MPOTOKOJ OT « » 202 1. Ne

5.Pabovass mporpamma mepecMOTpeHa Ha 3aceiaHuu JlenmaprameHnra/kadeapsl/oTaeneHus —(peantn3yonero
MUCHUIUIMHY) W yTBepKIeHa Ha 3acemanuu [lemaprameHTta/kadeapsl/oTneneHus (BBIMTYCKAIOUMIETO CTPYKTYPHOTO

TIOIPa3ICIICHISI ), TIPOTOKOMT OT « » 202 1. Ne




ABSTRACT

Bachelor’s degree in 19.03.04 Technology products and catering

Study profile «The technology of production and organization of catering
servicesy.

Course title: «Physicsy.

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

Instructor: Plotnikova.O.V.

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

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

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

- to solve simple physical tasks analytical and graphical methods;

- to do a simple measurement of physical quantities.

- to be skilled to work with educational literature;

- to be skilled using simple measuring tools;

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

Learning outcomes:

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

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

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

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



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

Main course literature:

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

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

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

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

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

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

Form of final knowledge control: pass-fail exam, exam.
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AHHOTAIMS

Kypc «®usuka» Bxoaut B 0ok bl.b 13 u otHOocuTCs K 0a30Boil yactu
HaIlpaBJ€HUs] MOATOTOBKM OakanmaBpckod mnporpammel 19.03.04 «TexHomorus
OPOAYKUMA U OpraHu3aiusi OOIIECTBEHHOTO MHUTAaHUS». |pylI0eMKOCTb
JTUCIUIUIAHBI COCTABJISIECT 2 3a4ETHBIC €IMHULIBL, 72 Yaca.

Y4eOHBIM TUIAHOM TPEIYyCMOTPEHBI JICKIMOHHBIC 3aHaThs (18 wuacos),
nabopaTtopHsble 3aHsaTHs (18 yacoB),mpakTudyeckue paboThl — 18 4. camocTodTenbHas
pabota cryaenra (18 wacoB), 3auer. JucuuniauHa peanusyercs Ha 2 Kypce B 3
ceMecTpe.

Hns  gopmupoBaHus  HAYAIBHOTO  KOMIETEHTHOCTHOTO  Mpoduis
oOydaromierocsi, MpeBapuTEIbLHO KEIATEIbHO M3YYCHUE TaKWX JUCIMIUIAH, Kak
uHpopmaTuka, matematuka. CHOpMHUpPOBAHHBIE B XOJ€ W3YUYCHUS JAUCITUIUIMHBI
3HAHWS, YMEHHS ¥ HaBBIKM PEATM3YIOTCSd B TaKWX JAUCIHUIUIMHAX, Kak
ANEKTPOTEXHUKA ¢ DIJIEKTPOHHKA, TEIUIOTEXHUKA, TMPOIECChl M amnmapartbl
OMOTEXHOJIOTHH, SKOJIOTHS, KaK OCHOBA JJIsl TOHMMAaHHUS COACPKAHMS YKa3aHHBIX
JTUCITUTUINH B (POpMHUPOBaHMS OOIIeH HAyYHOW KapTUHBI MHpPA, NI TTOCTAHOBKH
OTIBITOB, MPOBEICHUS HEOOXOAMMBIX U3MEPEHUN U 00PAOOTKHU UX PE3YIHTATOB.

I]ens nuCUMIVIMHBI: BOOPY)KEHUE CTYICHTOB 3HaHHWEM (PH3UYECKHX OCHOB
TEXHUKU W TEXHOJIOTHH, (GU3HMUYECKUMHU METOJaMH HMCCIICIOBAaHUNA U H3MEPEHUH,
co37aHre HEeOoOXOAMMOM 0a3bl JUIsl WM3Y4YEHUs AUCIMIUIMH TpOodhEeCcCHOHATHLHOTO
IIUKJIA, JJTS TIOBBIIICHHS OOIICH KyJIBTYPHI.

3aoauu oucyunuHbL:

- (hopmupoBaHUE CUCTEMBI (PU3NICCKUX TIOHSITHIH;

- ¢dopMHpOBaHNWE OCHOBHBIX TPEJCTABICHUNA COBPEMEHHON (HU3NIECKOM
KapTUHBI MUpa Ha 0a3e N3yUYeHUsI OCHOB BAXKHEUIINX (DU3HUUECKUX TCOPHIA;

- O3HAKOMIJICHHE CTYJEHTOB C BaKHEUIIMMH TPUKIATHBIMA AaCTIEKTaMH
busuKy;

- O3HAaKOMJICHHE CTYJCHTOB C TYMaHUTapHBIMH AacleKTaMH (PU3NIECKOTO

3HaHUs, POpMHUPOBAHNE OCHOBHI ISl TIOBBIIICHUSI OOIIEH KyJIbTyphl 00y4aemMoro,
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€ro HKOJIOTMYECKOTO BOCITUTAHUS;

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

- O03HAKOMJICHHE CTYJIEHTOB C METOJOM MOJICIUPOBAHUS (PUINUECKUX
SIBICHUM, B TOM YHCJIC, C HCIIOJIb30BaHueM DBM;

- (opMHUpOBaHHE yMEHUH MO CTAaTUCTHYECKOW 0OpabOTKe pe3yJbTaTOB
HKCIIEPUMEHTA, UX UHTEPIIPETALINH;

- hopMHUpOBaHNE HABBIKOB TUTAHUPOBAHUS SKCIIEPUMEHTA U €r0 OPTaHU3allNN;

- BBIpAa0OTKAa TMPAKTUYECKUX HABBIKOB pabOThl € HU3MEPUTEIIbHBIMU
npudopamu, OLIEHKH TOYHOCTH U JOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.

JIJIs1 yCTIeTITHOTO U3y4YeHHUs TUCTIMTUTAHEI «DH3rKay y 00y4Jaromuxcs JOIKHBI
OBITH CHOPMUPOBAHBI CIIETYIONINE TIPEIBAPUTEITLHBIE KOMIICTCHITUU:

- CHOCOOHOCTH HCIIOJI30BaTh OCHOBHBIC (DU3MUECKHE MOHSITHS U OCHOBBI
buznyecKnuX TeOpUid, MOTyYCHHBIE B Kypce (PH3UKU CpeTHEH MIKOIIBI JIJIs aHaIn3a |
OOBSICHEHUSI IPOLIECCOB B IIPUPOJIE U TEXHUKE;

- CIIOCOOHOCTh HCIIOJB30BAaTh OCHOBBI MAaTeMaTHYECKOrO aHaiu3a |
BEKTOPHOI aJireOphI;

- CIIOCOOHOCTH pemIaTh MpocTeimme GU3nIecKue 3a/1a4i aHATUTUYECKUM |
rpauuecKuM METOJIaMU;

- CIIOCOOHOCTH TPOBOUTH MPOCTEUIITNE UBMEPEHUS (PU3NUECKUX BEITUYNH;

- BJIaJICHUE HABBIKAMH PA0OTHI C yUEOHOU JTUTEPATYPO;

- BIIQJICHWE HABBIKAMHM HCIIOJIb30BAHUS TMPOCTEHIINX HU3MEPUTEIBHBIX
WHCTPYMEHTOB;

- BJIaJICHWE HaBBIKaMH OGOPMIICHHS PE3yJbTATOB HAONIONECHUH, OMBITOB H
BBIYMCIICHUN.

B pesymprare wW3ydeHWs JAHHONW AWCIUIUIMHBI Y  OOYYaroIIUXCS
dbopMuUpyIOTCS  CHEAYIOIIME  OOIIEKYJIbTYpHBIC,  0OIIenpodeccuoHaIbHbIE,

npodeccuoHanbHbIE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUN ).



Koa m

Jrtanbl GOPMUPOBAHHUA KOMIETEH T

dpopmyaupoBka
KOMIETEHIIUH

OIIK-1 - cnocoOHOCTD MepCIeKTUBHBIC HATIPABICHUSI PA3BUTHUS MPUKIIATHBIX
OCYICCTBIIATD IMOUCK, 3Haer pa3nenoB  (U3WKH, COBPEMEHHBIC  (PU3UYCCKUE
XpaHenue, 00padboTKy METO/IbI UCCIIE0OBAHMS, TIPHOOPHYIO Ga3y
1 aHaau3 uHpOpMaIH
U3 pa3IN4HbIX

aHaAJIM3UPOBATh pe3yIbTaThl AKCIIEPUMEHTA,
HMCTOYHUKOB U 0a3

Ymeer OCYUIECTBIISITh CTATUCTUYECKYIO 00pabOTKY JaHHBIX,

JAHHBIX, IPEICTABIATh
ee B TpeGyeMoM MOJIyYEHHBIX B XOJI€ SKCIIEPUMEHTA, JIEJIaTh BBIBOIbI
dhopmarte ¢
HCIOJIb30BAHUEM HABBIKaMU Pa0OTHI C U3MEPUTEIHLHBIMH PUOOPAMHE H
MH(OPMALIMOHHBIX, Brnageer | cmocobamu MPEICTaBICHHUS MOJTy9EeHHOU
KOMITIBIOTCPHBIX U I/IH(l)OpMaLII/II/I
CETEeBBIX TEXHOJIOTUI
ITK-29 - criocobHOCTH 3aKOHBI  (DU3HMKH, pErylupyrollue MpOTeKaHHe
U3MCPATDH U OMOXMMUUYECKUX U OMOTEXHOJIOTUYECKUX MPOIECCOB,
COCTABJIATD OMHUCAHKE | 3paer ¢usnyeckue HaKTOpbI, BIUSIOIME HA ITH TPOLIECCHI,
MTPOBOUMBIX

CIOCOOBI X y4eTa
JKCIIEPUMEHTOB,
MOITOTABIIUBATh 5 5
JlaHHbIE UL UCIIOJIb30BaTh 0a30Bble 3HAHUS B 00JIACTH (PU3UKH
COCTABIIEHHS 0630DOB, | vy eer JUIsL  YOpaBJICHHUS  MPOLIECCOM  IPOU3BOJCTBA
OTYETOB M HAY4YHBIX MNPpOAYKTOB IIUTAHUA Ha OCHOBC npeBpameHHﬁ
My OJTUKaINi; OCHOBHBIX CTPYKTYPHBIX KOMITOHCHTOB;
BJIQ/ICHUE
CTAaTHCTUYCCKUMU
METOJIaMU 1 .

MpHeMaMHU aHalu3a CBOWCTB ChIPbS M IHIIEBHIX
CpeICcTBaMH

MIPOJYKTOB Ha OCHOBE UCTIONIb30BaHUs
O6pa6OTKI/I B_]‘Iaﬂee’r poiy .
SKCIIEPUMEHTATBHBIX (GyHIaMEHTaIbHBIX 3HAaHUI B oOsactu (U3MKU U
JJaHHBIX IPOBEACHHBIX (1)I/I3I/I‘ICCKI/IX MCTOIOB
HCCIIEIOBAHU I

«Duznka»

st hopMHpoOBaHUS BBINIEYKa3aHHBIX KOMIIETCHIIMM B paMKaxX JUCIUTIIINHBI

MIPUMEHSIIOTCSL  CJIEAYIOIME METObI

AKTUBHOTO/ HHTCPAKTHBHOI'O

oOyueHus: texyus beceoa, rekyuu 6 popmame PowerPoint.



l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN YACTH

Jleknuu (18 4gac.).

Beenenne. Ilpeamer u Mmetoanl pusnku. Pusndeckas kapruaa mupa (1
qac).

[Ipeamer m Merompl (pU3MKH, €€ MECTO B ecTeCcTBO3HAHWH. (OCHOBHBIC
pazaensl ¢puzuku. OCHOBHBIC TIPEACTABICHUS] COBPEMEHHON (PU3MUECKON KapTHUHBI
MHUpa.

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

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

Knaccuueckass u  kBaHTOBass ~ MexaHuka.  HepenstuBucrckas U
pEISATUBUCTCKAss MexaHuka. Dusznueckue MOJEIW: MaTepualibHasg TOYKa,
a0COJIFOTHO TBEPJI0€ TEJO, CIUIONIHAS cpeia. MexaHn4ecKoe IBUKEHUE, €r0 BUIBI.
Cuctema otcuera. OCHOBHBIE KHHEMATHYECKUE XapPaKTEPUCTUKU JBUKCHUS
yactull. CKOpPOCTh UM YCKOPEHHE YacCTULBl IPU KPUBOJIMHEHHOM JIBH)KEHUHU.
JIBM>KEHME YaCTHUIIBI IO OKPY>KHOCTH.

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

IlonsaTue cocTosHMsA YacTHIILI B KilaccMueckoM mexaHuke. Cuiia, macca.
3akonsl HetoToHa. MHepunansHas cucrema orcuera. [[pUHIMIT OTHOCUTEIBLHOCTH
lanmunes w OWHmTeHA. ['paHUIBI NPUMEHUMOCTH KJIACCHYECKOTO Crocoda
onucaHus ABWKeHUs yactull. Cuiibl TpeHusi. CUJbl TATOTEHUS, 3aKOH BCEMUPHOTO
tarotenus. Cuna Tsbkectu U Bec Tena. Jledopmaruu, nx Bunel. 3akon ['yka.

Onemenmul pesimusUCmMcKol OUHAMUKU.

Ilnomnocms  eewgecmea, memoovl ee onpedenenus. Illnacmuunocmo,
Yynpy20cmv KAk — Xapakmepucmuku MeXaHuyeckux Cceoucme u Kauecmed
NPOO0BOILCMBEHHO20 CbIPbsL U 20MOBOL NPOOYKYUU.

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

[lentp naepumm Tena. [lneyo cuimbl. MOMEHT CWIIBL. Y CJIOBUE paBHOBECHS
TeJla, UMEIOIIETO OCh BpalleHuss. MOMEHT MHEPIIMU TBEPJIOTO Teja OTHOCUTEIIHHO

ocu. Teopema lllTeriHepa. YpaBHEHHE NBUKEHUS TBEPIOIO TENA, BPAIIAKOIIETOCS
8



BOKPYT HEMOABWKHON OCU. MOMEHT NMITyJIbCa TEa.

Tema 1.4. 3akoHbI cOXpaHEeHUs! B MexaHUKe (2 yaca).

Nmnynbe Tena. 3aKkoH COXpaHEHUsT UMIyJibca. MOMEHT UMMyJibca. 3aKOH
COXpaHEHUsI MOMEHTa wumnyibca. Pabora. Momnocts. KoHcepBaTHBHBIE U
HEKOHCEPBAaTUBHBIC CHJIbl. MexaHuueckass SHeprusi, ee Bujabl. KuHeruueckas
SHEPrusi NOCTYNAaTEILHOTO U BpallaTeabHOro ABMKEeHUS. [loTeHIInanpHas sHeprusi.
3aKOH COXPAHEHUS SHEPTUU B MEXAHHKE.

llouamue o peaxmusnom osudicenuu. Obujeusuueckuii 3aKOH COXPaAHeHUs:
oHepauU, e20 yuem npu oCyuecmeieHuy mexHo102UYecKux npoyeccos.

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

Tema 2.1. KunemaTtuka u THHaAMUKa KOJIeOaTEIBPHOTO ABKCHHS (2 yaca).

KoneGanusi, wux Buasl. XapaKTEPUCTUKU KOJEOATEIBHOTO JIBHIKCHHS.
['apmonmnuecknii  ocuwurATop. KBasuynpyrue cuibl. YpaBHEHHE JBHKCHUS
FapMOHHMYECKOTO OCHMIJUISITOpPA MO JCUCTBUEM KBA3UyNpyrou cuibl. [Ipocreiiime
KoJieOaTeNbHbIE CUCTEMbl. DHEPrusi rapMOHHYECKoro ociuiaropa. CBoOoaHbIE
3aryxatouue — KojeOaHus.  BelHykneHHble — KosiebaHus.  Pesonanc, ero
WCIIOJIb30BaHUE U YYET.

Cnoorcenue konebanuii.

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

VYmpyrue BosiHbl, BUabI BoJH. [Lnockast 6eryas BonaHa. [Ipunnun ['rolirenca.
JlnvHa BOMHBI, BOJHOBOM BEKTOp U (hazoBasi cKOpocTb. OIHOMEpPHOE BOJIHOBOE
ypaBHeHue. KorepeHntnoie BosHbl. [loHsiTue 00 uHTepdepeHiun u audpakiuu
BOJIH. 3BYKOBBIE BOJIHBI, XapaKTEPUCTUKH 3BYKa. Y IbTPa3BYK U HH(PPA3BYK.

Vavmpaszeykosvle memooul 6 buomexHono2uu.

Moayab 3 MoaekyJsipHas pu3uka u TepmoanHamMuka (7 gac.).

Tema 3.1. OCHOBBI MOJICKYJISIPHO-KUHETUYECKOM Teopuu (2 vaca).

JluHaMUYeCKUe W CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (usuke. Meromasl
M3YUYCHHS] TEIUIOBBIX MPOUECCOB. MAaKpOCKONMMYECKHE W MHUKPOCKOIHYECKUE
napameTpbl. TemnoBoe NBMKEHHE, €ro OCOOEHHOCTH. TeIjoBoe paBHOBECHE.

Tepmoaunamuueckas temnepatypa. OcHoBHble mnonoxeHuss MKT. Mogens
9



uneanpHoro raza. OcaosHoe ypapHenue MKT maeansHoro raza. 3akon /lanpToHa.
YpaBHeHUE COCTOSIHUS HIE€AIbHOTO rasza. ['azoBbie mponecchl. CTeneHu cBoOOIbI
MOJIEKYJI M BHYTPEHHSSI SHEprusl uicanbHOro raza. OyHKUUS pacnpeeieHHs.
Pacnpenenenne Makcpemia. Ckopoctu Moiiekyin. Pacnpenenenne boiasimMana.

Memoowl usmepenus memnepamypul.

Tewma 3.2. OcHoBBI (pu3udeckoit knHeTuku (1 gac).

SIBnenus nepenoca B razax. [lonsitue rpamuenta BenuuuHbl. Juddysus.
Koaddunment b dys3uu. TennonpoBoIHOCTb. Koadpunment
TerI0NnpoBOAHOCTU. BsaskocTs. KoadduimeHT Bs3kocTH.

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

Tema 3.3. OCHOBBI KJIACCUYECKON TEPMOJIMHAMUKH (2 yaca)..

KonuyectBo TtemnoTsl. [lepBoe Havaio TEPMOAMHAMUKH, €r0 Y4Ye€T MpH
OCYLIECTBJICHUM  TEXHOJIOTMYECKMX  IpoueccoB.  Kiaccuueckas — teopus
TEIUIOEMKOCTH UJI€aIbHOIO Ta3a, €e orpaHnYeHHOCTh. OOpaTHUMble U HEOOpaTUMBIE
nporieccbl. OCHOBBI pa0oThl TeruioBo MamuHbl. [{ukn Kapno. K.m.g. temioBoi
MaIIMHBI, CIIOCOOBI €ro MoBBIIEHUS. BTOpoe Havano TepMOAMHAMUKH, €T0 Y4ET
Opy  KOHCTPYUPOBAHMM MEXAaHHU3MOB. OHTPONMS W  TEepMOAMHAMUYECKas
BEpOATHOCTBb. Teopema HepHcTa. DOHTponmus Kak KOJWYECTBEHHAss Mepa
Xa0TUYHOCTH. [IpuHUMI BO3pacTaHWsi SHTPONUU U €ro poJib B IO3HAHUU
OKPY’KaIOILEero MHUpa.

Cnocobvl  usmepenuss  menioeMKOCmu, ee poib 6  NPOMeKAHUU
MEXHON02UHECKUX NPOYECCOB.

Tewma 3.4. CotiicTBa TBepabIx Ten. CBoiicTBa xuakoctel (1 gac).

CrpoeHue KpUCTaIIOB, BUAbI KPUCTALINYECKUX PelIeTOK. MOHOKPUCTAIUIBI
¥ noymkpuctamuibl. M3orponuss u aHuzotrponus. JepexTsl KpHUCTAIITUYECKOM
pemieTku. TemnoeMKoCTh KPUCTAUIOB MPU HU3KUX Temieparypax. AMopdHbIe
BeniecTBa. JKuakoctu, ux cBoucTBa. [loBepXHOCTHAst >HEPrus, MOBEPXHOCTHOE
HaTsokeHue. [loBepXHOCTHO-aKTMBHBIE BEIIECTBA M MX  HCIOJIb30BaHUE.

CwmaunBanue. ®opmyna Jlamnaca. Kanumisip, KanuisipHbIE SIBICHUS.
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Kuoxkue kpucmannwi, ux ucnonvzosauue. Yuem KanuiispHuIX AGLEHUL, UX
UCNONB308AHUE 8 MEXHOTIO2UYECKUX NPOYEeccax.

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

®a3pl U ycnoBusi paBHoBecus ¢a3. Kputuueckas temmneparypa. Ilap,
BJIAXKHOCTh. @azoBeie nepexonsl 1 u 2 poaa. Ypasuenue Kianennpona-Knaysnyca.
Y nenpHas TemioTa (pasosoro nepexona 1 pona.

lInasnenue Kpucmaniuueckux u amMop@HuIX 6eujecms, memnepamypa
niasnenus, ee usmepeHrue O0Jisl XapaKmepucmuky Kaiecmea npooyKyuu.

Moayab 4. JaeKTpruuecTBO M MarHeTusm (9 4acoB).

Tema 4.1. OCHOBBI IIEKTPOCTATUKH (2 Haca).

DIIEKTPUYECKUM 3apsii U €r0 TUCKPETHOCTh. Mest Onu3koaeicTBus. 3akoH
Kymona. Onekrpocratnueckoe mone. HampsbkenHocTs monsa.  [IpuHuun
cyneprno3uiiui. PaboTa 3JIeKTpOCTaTUUECKOTO TOJIS. DHEPTUsl B3aUMOJICUCTBUS
ANEKTpUUYECKUX 3apsAnoB. [loTeHIMaN AMEKTPOCTATUYECKOrO TOJISI U €ro CBA3b C
HalpsKEHHOCTBhIO.  [IpOBONHMK B 3IEKTPOCTATHYECKOM  Mojie. EMKOCTb
npoBoaHuka. KonaeHcaTopbl, uX mnOpuMeHeHHe. EMKOCTh KOHIEHCATOPOB.
CoenrvHEeHNE KOHJIEHCATOPOB. DHEPrUsl 3apsKEHHOT0 KOHJAeHcartopa. [ImoTHoCTh
HHEPIUU IEKTPOCTATUYECKOTO MOJIA.

Inekmpocmamudeckas 3auuma.

Tema 4.2. OCHOBBI KJIACCHYECKOW SJIEKTPOHHOW TEOPHH MPOBOIUMOCTH
METaJIJIOB. 3aKOHBI OCTOSIHHOTO TOKa (2 Jaca).

Tok mpOBOAMMOCTH, €r0 XapaKTEePUCTUKU. Y CIOBUS CYIIECTBOBAHUS TOKA.
Croponnue cunbl. JJIC. HWcrounukn 3IJIC. IIpoBOAHMKH, U30JSATOPHI,
MOJynpPOBOAHUKN. OCHOBHBIE TPEJACTABICHUS KIIACCUUECKON AIIEKTPOHHOM TEOPUU
MPOBOJMMOCTH  METaJUIOB, €€ oOmbITHOE obOocHOBaHue. CoNpOTUBICHUE
MPOBOAHMKA. 3aK0oH OMa sl 3aMKHYTOM LIENW M y4yacTKa Uenu. 3akoH J[koyms-
Jlenua. Pa3zpeTBnenHsie 1ienu, npaswia Kupxroda. 3akon Bunemana-dpania.

Heoocmamku xknaccuueckoti snexkmpontnoi meopuu. Ceepxnposooumocmes,
NepCneKmuesl ee UCnoab308aHUSL.

Tema 4.3. MarauTtHoe noJie B BakyyMme (1 gac).
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MarnuTtHoe T10JIe, €ro OCOOEHHOCTH. MarHuTHBIA MOMEHT KOHTYpa.
MarnutHas unaykuusa. 3akoH buo-CaBapa-Jlamnaca, ero mpumenenue. Cuia
Jlopenta, ee ucnosnp3oBanue. Cuna Ammepa. D¢ ekt Xosmra. [ToTok u mupKysims
BEKTOpAa MarHUTHOM MHAYKIHUH. MarHuTHOE MOJI€ JJIMHHOTO COJIEHOUA.

Jlamuuku Xonna, ux ucnonavzoganue

Tema 4.4. Ctatruueckue moJis B BerecTne (2 Jaca).

[lonsipHple ¥  HENOJSAPHBIE  MOJEKYJbl.  ODJIEKTPUYECKUWA  JIHUIMOJIb.
[Tonsipuszanust AudiiekTpuka. Bektop nossipusanuu. DJNEKTPUYECKOE CMEIICHHUE.
JusnexkTpruyeckasi MPOHUIIAEMOCTh BELIECTBA.

MarnuTHele MOMEHTBI aTOMOB M MOJeEKyJd. HamMarHuuuBaHue BellecTBa.
Bektop HamarnmueHHocTH. HamnpsskeHHOCTP MAarHMTHOTO TMOJsA. MarHuTHas
npoHunaemocts. llapa-, nua-, ¢deppo-, aHTUPEpPPOMATHETHKH, (QEPPUTHI HX
npumeHenue. Touka Kropu. JloMeHHas cTpykTypa (GeppoOMarHeTHUKOB. SIBlieHHE
TUCTEpE3NCa, NETIS TUCTEPE3UCA.

Cecnemosniekmpuku, ux npumeHeHue

Tema 4.5. D5ieKTpOMarHuTHHIE SIBJICHUS. DJIEKTPOMArHUTHBIE BOJIHBI (2 yaca).

OnexrpomarHuTHas uHAyKnus. 3akoH @apanes. [lpaswio  JleHma.
CaMOMHIYKIMA W B3auUMHas UHIYKUHUS. VHIYKTUBHOCTh. DHEPrus MarHUTHOTO
TIOJISL.

OcCHOBHBIE TIOJIOKEHUS W clIeAcTBHA Teopun Makcesemna. CyniHOCTb
MPUHIUAINIOB OJU3KOACHCTBUS U JalbHOACHCTBUSI. BUXpeBoe 2JIeKTpUYECKOM ToJie.
Tox cmemenus. Cucrema ypaBHEeHUN MakcBenjga B HWHTErpaIbHON (opMe.
DJeKTpoMarHuTHas BOJIHA, €€ OCHOBHBIE MapaMmeTphl U CBOWCTBa, rpaduueckoe
npeacrasieHre. CKOPOCTh 3JIEKTPOMATHUTHOM BOJIHBI, €€ PAaBEHCTBO CKOPOCTH
CBETA.

WNneanbHblil koNeOaTENbHBIA KOHTYP, CBOOOJHBIE KOJEOAHHS B KOHTYDE.
OTKpBITHIN KOJeOaTeNnbHbIN KOHTYp. OnbIThI ['epiia (caMocTosATENBHO).

Hcnonvzosanue saenenus 31eKmpomMacHUmMHoOU UHOYKYUU 8 2J1eKmpOomexHuKe
u paouomexuuxe. Tpancghopmamopuwl, ux ucnorvzosanue.

MoayJsb 5. OnTuka (3 yaca).
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Tema 5.1. PasButume mnpeacraBieHuit o npupoae cBeta. OCHOBBI
r€OMETPUYECKOMN ONTUKHU (CAMOCTOSITEIBHO).

Bo3HUKHOBEHHE KOPITYCKYJISIPHOM M BOJHOBOW TEOPUM CBETOBBIX SIBIICHUM,
ATAIlbl UX pa3BUTHA. Mest KopimyCKyJIsIpHO-BOJIHOBOTO AyaJIi3Ma CBETA, €€ OMBITHOE
obocHoBanue. lllkana »MeKTpOMarHuTHBRIX BOJIH. J(Mana3oH AJUH BOJIH BHUAUMOTO
ceera. IlonsTme omydya. 3akOHBI TIE€OMETPUYECKOW ONTHUKH, O00JacTh UX
npuMeHuMocTH. llokazarenp TmperomiieHUsT BellecTBa. SIBJIEHHE IOJHOTO
OTpaXXEHUs, €ro HCIOJIb30BaHUE. 3epkana. TOHKHE JIMH3bI, UX XapaKTEPUCTHKHU,
dbopmysia TOHKOU JTUH3HI.

Onmuueckue npuboOpwvl, UX UCNOAb306AHUE Ol AHAIU3A KAYeCmed
NPOOYKYUU.

Tewma 5.2. OcHOBBI BOTHOBOM ONTHKH (2 yaca).

Monoxpomarnueckuii cBeT. KorepeHTHble HCTOYHHUKH CBETa, CIOCOOBI
MOJTYYEHHUsI KOTEPEHTHBIX CBETOBBIX BOJIH. WHTepdepenius cpera. Onrtuueckas
Pa3HOCTh XOJla BOJIH. YCJIOBUSI MHUHUMYMOB M MAaKCUMyMOB HHTep(epeHIIUU.
WuTtepdpepeniuss cBera B TOHKUX IUieHKax. Jludpakuus cBerta, yclnoBusi ee
HaOmoaenus. [Ipunnun [oitrenca —dpenens. Buast nudpaxiuu. Judpakunonnas
pemierka, ee xapaktepuctuku. [udpakuvonssli cnektp. Paspemaromas
CrocOOHOCTh omnTuyeckoro mnpubdopa. Ilonspuzamust cBera. EcTecTBeHHBIM U
MOJISIPU30BAHHBIN CBeT, BUAbI noJisgpuzauuu. l[lomspusatopsl. 3akoH Mainroca.
3akoH bprocrepa. [[BoitHoe nyuenpenomienre. ONTUYECKA AKTUBHBIE BEIIECTBA.

Humepgepomempyol, ux npumenenue PenmeenocmpyKmypHulil aHAIU3.
Tonoepagus. Ilonspumempol, ux ucnoavzosamnue 0as ONPeOeleHUsT COOePICAHUSI
ONMuUYecKU aKmueHblX eujecms.

Tema 5.3. B3aumosericTeue cBeta ¢ BerectBoM (1 gac).

Jucniepcust cBeTa, BUABI AUCHEPCUU. DJIEMEHTApHAs TEOPUSl AUCIEPCHH.
Hucnepcust  BemiectBa. I[lormomenue cBera. 3akoH  JlamOGepta-byrepa.
Koaddunuent nornouienus. CenekTuBHoe norioiieHue. Paccesnue csera. 3akoH
Panes. MonekynsipHOe paccesiHue.

Pegpaxmomempovi, npumenenue pegpaxmomempuueckoco memooa 8
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nuwesol npomvluiieHnocmu. L{gem.

MoayJb 6. AToMHasi pu3MKa U OCHOBbI KBAHTOBOM Teopuu (3 yaca).

Tewma 6.1. KBantoBbie cBoiicTBa n3mydenus (1 gac).

KBanToBasi runore3a u ee SKCIepUMEHTaIbHOE 00OCHOBaHUE. KBaHTOBBIE
cBoiicTBa u3nyuyeHus. ®otodrpdexr, ero Buasl. Oobiacuenue Gporoddpdexra. 3aKoHbI
CroneroBa. YpaBHeHue DiiHIITeHAa. POTORIEMEHTBI, UX IPUMEHEHUE.

TeroBoe wu3mydeHue. 3aKOHBI TEIUIOBOIO H3IMyYeHHUs, MX OOBSICHEHHUE.
®opmyna [1nanka.

Ungpaxpacnoe u ynompaguonemosoe uziyuenue, ux ceoucmea u
UCNONIb308aHUe.

Tema 6.2. DneMeHTH KBaHTOBOM MexaHUKH (1 dac).

['unoresa ne bpoitns, ee onbITHOE 000CHOBaHKE. XapAaKTEPUCTUKHU BOJH i€
bpoius. CooTHoleHus: HeonpeAeaeHHOCTeN. [[pUHIUIBI KBAHTOBOW MEXAHHUKHU
(IONOJIHUTENBHOCTH, COOTBETCTBUS U Jp.). BonHoBas (yHkuus. CranuoHapHOe
ypaBHenue lllpenunrepa. KBantoBeie uncna. bozonsl u depmuonsl. [Ipuninummn
[Taymnn.

Tema 6.3. AToM B MOJIeKyJ1a. DJIEeMEHThI KBAaHTOBOM AJIEKTpOoHUKH (1 Jac).

Mopenu ctpoenusi aroma. OmnwiT Pesepdopna. Ilinanerapnas mopaenb, ee
Henocratku. [loctynatel bopa. M3nydeHue atoMoB U MOJeKysl. Buabl cnekTpos
n3iyyeHus. CreKTpbl MOTJIOIIEHNUS.

BriHyx/ieHHOEe W CrioHTaHHOe u3nydeHue. [IpuHiun paboThl J1azepa, ero
UCIIOJIb30BaHUE.

Jliomunucyenyus, ee euovl u npumenenue. 3axon Cmoxca. CnexmpanbHbiil
aHanu3, e2o npumeHexue OJisl ONpedeseHUs: KaueCmeeHH020 U KOIUUeCnE8eHHO20
cocmasa eeujecmea.

Monayas /. SAnepuas pusuka (3 yaca).

Tema 7.1. Ctpoenue siapa. PagnoakTuBHOCTh. PU3HYECKHUE OCHOBBI S/IEPHOM
AHEPreTUKH (2 vaca).

Mopgemu saapa. HyxinoHbl, uX Xapakrtepuctuku. M3ortomsl. SnepHoe

B3aMMO/ICHCTBHUE, €TI0 CBOMCTBA. DHEPrUs CBS3HU U ASEKT Mace sjipa.
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EcrecTBeHHas U MCKYyCCTBEHHAsl PaAUMOAKTUBHOCTb. BUbl pagiuoakTUBHOIO
U3JyYEHUs], UX MPUpPOa U OCOOEHHOCTHU. 3aKOH paJloaKTUBHOIO pacnaja. [lepuos
IOJIypacraaa, IMOCTOSHHAS pacnafa. AKTHMBHOCTH PaJUOaKTHBHOTO IIperapara.
[TonsiTue 10361 00yueHus. bruonoruueckoe 1eHCTBUE PaMOAKTUBHOTO U3ITy4YEHUS,
CHIOCOOBI 3aIIUTHI.

SnepHble peakuu, UX BUJIbl. DHEPIUs A1epHON peakuuu. Peakuus neneHus.
IlenHas peakuus, yciaoBusl ee mpoTekaHus. SnepHslii peakrop. IIpobiembr u
NIEPCIIEKTUBBI SIEPHON IJHEPTETUKU. TE€PMOSAEPHBIN CUHTES.

Hozumempuvl.  Ecmecmeennviti  paduoakmusHnvii  @on. Hcnonvzoseanue
PaouoaKmugHuix uzomonos. I[lpobiemul ynpasisemozo mepmosoepHo20 cunmesa.

Tema 7.2. DnemMeHTapHbIe YaCTHUIBI U KocMUuueckue ayuu (1 gac).

DOneMeHTapHble 4YacTULBl, WX CBOMCTBAa. YacTUIbl M aHTUYACTHUIBI.
Knaccuduxanus snemeHtapHbix yactull. DyHIamMeHTaIbHbIE B3aUMOJICUCTBUAL.
KBapku u rmoonsl. Pu3ndecknii BakyyM. MeToabl pErHCTpaliMi 3JIEMEHTAPHBIX
YacCTHULL.

Kocmuueckue nyuu, ux 6ausAHue Ha JHCUBbIE  OP2AHU3MbBL U  HA

@DYHKYUOHUPOBAHUE MEXHUYECKUX YCMPOLUCME HA 3eMmIe.
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II.  CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOH YACTHU
KYPCA

JladbopaTopubie 3ausiTus (18 yacoB)
Beenenue. Ilpeamer u Mmeroan! pusnku. Pusnyeckasi KapTUHA MUPA
Jlabopatopnass padora Nel U3mepurenbHble MHCTPYMEHTbI. MeToabl
pacyera norpemiHocTeid pu3ndecKnx BeJUIHuH (2 yaca).
ConepxaHue 3aHATUS:
1. O3HakOMJICHHE € METOAMKOM HCIIOJIB30BaHHUS MHUKPOMETpa H
LITAHTCHIUPKYJIA AJI1 U3MEPEHMS JINHEWHBIX pa3MEPOB Tel. TPEHUHT.
2. O3HAaKOMIIEHHE C METOJaMHU pacyeTa MOrPEIIHOCTEH MPSAMBIX H

KOCBCHHBIX H3MCp€HHﬁ.

3. N3mepeHne MTMHENHBIX Pa3MEPOB TEJIA, BBIJAHHOTO MPETOIaBaTENIEM.
4, Pacuer norpemnocTe npsiMbIX H3MEPEHUN 3aJaHHBIM METOJOM.
5. Breruncnenne ob6bemMa Tena. BwiBog  QopMysibl  OTHOCHUTENBHOM

MOTPEIIHOCTU U BBIYKCIICHUE MOTPEITHOCTH OIpe/ieNieHUus 00bheMa.

6. OdopmiieHue oTyera.

Moayas 1. ®u3nyecKkue 0CHOBbI MEXaHUKH.

JlabopaTopnass padora Ne2: H3yuenue nedopMaunuu M omnpeaeieHue
’KeCTKOCTH MaTepuaJa (4 yaca).

ConepxxaHue 3aHATHS:

1. O3HaKOMJICHHE C BUJIaMU U 3aKOHAMU JIe(OpMaIInii.

2. W3mepenne BeIMYMHBI PACTSOHKEHUS 3aJaHHOrO o0pasla Mo

I[CﬁCTBH@M CHIJIBI TAXKCECTHU.

3. Brrancnenne »xecTkocTH Matepuaiia obpasna. Pacuer morperntHocTeit
HU3MEpEHUS.
4, [TocTtpoenue rpaduka 3aBUCHUMOCTH BEIWYUHBI JaeopManuud OT

JEVCTBYIOLIEN CHJIBL.
S. Odopmnenue otyeta. DopMmyaupoBaHHE BBIBOJIA O XapakTepe

nedopmalii ¥ BHIMOTHEHUH/HEBBITIOJIHEHUH 3aK0oHa ['yka.
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Monayas 2. Mexann4eckue KoJ1e0aHusl M BOJIHbI.

JlaGopaTtopnass  padoraNe3: OmnpegejieHne MOMEHTAa  HHEPUHMH
¢puznueckoro massiTHuka (4 yaca).

ConepxaHue 3aHATHS:

1. O3HakoMJICHHE C TMPOCTEUIIMMHU KOJICOATEIbHBIMU CUCTEMAaMHU,

XapaKTEPUCTHUKAMHU U 3aKOHAMM KOJIEOaHUH.

2. N3mepenue nepuoaa kojeOaHUM U IJTUHBI MasiTHUKA.
3. Briuncnenne MoMeHTa HHEpIMU MasiTHUKA. PacyeT morpenrHocTei.
4, Odopmiienue otuera, GopMyIHMpPOBAHKE BHIBOJIA O BIUSHUA MOMEHTA

HHCPIHHUH MajATHHKA Ha XapaKTCPUCTHKHU K0JIeOATeILHOIO Imponccca.

Mogayasb 3. MoaexkyasipHas pu3uka 1 TEPpMOAUHAMUKA.

JlaGopaTopHas padora Ne4 Onpenesenune k03¢ duumrenrta
MOBEPXHOCTHOI'0 HATSKEHUS KUAKOCTH (4 yaca).

ConepxaHue 3aHITHS:

1. O3HakoMJiIeHWE €  METOAMKOW  u3MepeHus  KodpduuueHta
MMOBEPXHOCTHOTO HATSKCHUSL.

2. M3mepeHre Ccuiibl TMOBEPXHOCTHOTO HATSDKEHUS METOJIOM OTphIBa
KoJiblia. I3MepeHue nuameTpa Koblia.

3. O6paboTka  pe3ynbTaTOB  M3MEPEHUS  C  HMCIOJH30BAaHHEM
KOMIIBIOTEPHOU TMporpaMmbl. Breruncienune kod¢dduiimeHTa MOBEPXHOCTHOTO
HATSHKEHUS, PAaCUeT MOTPEITHOCTEM.

4, N3MepeHre cHilbl MOBEPXHOCTHOTO HATSDKEHUS METOJIOM OTphIBA

Karneinb. 3mMepenne nuaMmerpa Kanuuisipa.

5. Breruucnenne kodd@duiimeHTa MOBEPXHOCTHOTO HATSDKCHHS, pacueT
IIOIPEITHOCTEN.
6. Odopmrnenue otueta, popMyaupoBanue BbiBoja 00 3 (PEKTUBHOCTH

BbIOpaHHBIX METOJOB Ha OCHOBE CPAaBHEHHUS SKCIIEPUMEHTAIBHO MOJYYEHHBIX U
Ta0JIMYHOTO  3HA4YeHMH  KO3PQPULMEHTa  MOBEPXHOCTHOTO  HATSKEHUS

YUCTON/MBIILHOM BOJIBI, O BIUsIHUU [TAB Ha 1MoBepXHOCTHOE HATSHKCHHE.
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JlabopaTopHas padora NeS: OnpenesieHne BA3KOCTH KUAKOCTH METOIOM
Croxca (4 yaca).

ConepxaHue 3aHATUS:

1. O3uakomiieHue ¢ MetoaoM CTokca.

2. [IpoBeneHue »SKCOEPUMEHTa, W3MEPEHHE paauyca I[IAPUKOB U

CKOpPOCTEU ABMKECHUA UX B 3aJJaHHOU KUJIKOCTH.

3. Berancnenne — koddduimeHTa  BSA3KOCTH  JKHIKOCTH,  pacueT
ITOTPEIIHOCTEN.
4, Odopmiienue otuera, GopMynHpoBaHuEe BbIBOJa 00 3(P(HEKTUBHOCTH

Merona CTOKCa Ha OCHOBE CpPAaBHEHMsI SKCIEPUMEHTAIBHO IIOJYYEHHOTO H
TaOJIMYHOTO 3HAYECHUN KO3 PUIIMEHTA BA3KOCTH.

MonayJib 4. IJIeKTPUIECTBO U MATHETH3M.

IIpakTnyeckass padora Nel: Duekrpou3mMepure/bHbIe NPUOOPBLI (2
qyaca).

ConepxaHue 3aHITHS:

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

2. O3HakomJIeHME C  METOAaMH  ONpENEeNeHUs  MOTPeIIHOCTEN

AIEKTPOU3MEPUTENLHBIX TPUOOPOB.

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

napameTpoB MPUOOPOB.
IIpakTnyeckas padora Ne2: M3yyenue cBoicTB (peppomarHeruxkon (4
yaca).

Conepxxanue 3aHITHSA:

1. O3HakomJieHHE C J1a0OpaTOpPHOM YCTAaHOBKOW U DJIEMEHTaMH
yIIpaBJICHHUS.
2. [Tomydenue Ha 9kpaHe ocuuiuIorpada meTian TuCTepe3nca.
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3. U3mepenne mnapaMeTpoB TMETAM NPU  PA3IUYHBIX  3HAYEHUSX
HaIpsHKEHUSI C BBIXOJIa T€HEepaTopa, BHIUMCICHUE MHIYKIMM W HANPSXKEHHOCTU
MarHUTHOTO TIOJISI, KOOPIIUTHBHOM CUJTBI M OCTATOYHOMN WMHTYKIIHH.

4, [TocTpoenune KpuBOi HAMarHU4YEeHHUSI.

5. Odopmnenne OTYeTa, dbopmyIupoBaHHe BBIBOJIA 00
HKCIIEPUMEHTAILHOM TOTBEPKICHUH CBOUCTB (peppOMArHETHKA.

IIpakTnueckass padora Ne3: M3yueHue TemMmepaTypHOil 3aBHCHMOCTH
CONPOTHUBJICHUS MOJIYIPOBOJIHUKOB U MeTA/LUI0B (4 yaca).

ConepmaHHe 3aHATUA:

1. O3nakomiieHHE€ C J1a0OpPaTOPHOM YCTAaHOBKOM U 3JeMEHTaMHU
yIpaBJICHUS.
2. N3mepenne CcONMpOTUBICHUS 3aJaHHBIX OOpa3loB MPH Pa3TUUHBIX

3HAUYCHUSX TEMIIEPATYyPHI.

3. [TocTpoenue rpadyukoB 3aBUCUMOCTH COMPOTUBIICHUS OT TEMIIEPATYPhI
TS KaKJI0ro o0pasia.

4, OnpenenieHUe COMPOTUBICHUS TpU HyJie TpaaycoB llenbcus u
TEeMIIepaTypHOTo KodhHUIIMEHTa COIPOTUBRIICHUS METaJUIa, ITMPUHBI 3aIllPEIICHHON
30HBI ISl TIOJYITPOBOJHUKA C UCTOJB30BAHUEM Tpa)UuecKOro U aHAIUTUYECKOTO
METOIOB.

S. Odopmiienne otdyera U (HOpMYyJIUPOBAHUE BHIBOJA O COOTBETCTBHHU
MOJTYYEHHBIX PE3yJIbTaTOB BHIBOJIaM TEOPHHU.

Moayas 5. OnTuka.

IIpakTnueckass padora Ned: OmnpenesieHue mokasaresis NMpeJOMJICHUS
KMAKOCTH IPU OMOIIM pedpakromerpa. OnpeneseHue cogep:xanus 0ejika B
MoJIoKe (4 yaca).

Conepxxanue 3aHITHSA:

1. O3HakoMJIeHHE C pePpaKTOMETPOM U METOAUKONU pabOThI C HUM.

2. N3mepenne pedpaktomerpom UPD-22 mokasareneld nmpeaoMiIeHUs U
CpeaHeW IUCHEPCUU >KUIKOCTEW, BBIJAHHBIX NpernojasareneM. OmnpeneneHue

MIOrPENTHOCTEN U3MEPEHHUS.
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3. OnpeneﬂeHHe BHJa JKHAKOCTH II0 H3MCPCHHOMY IIOKas3aTclIro

TIPETOMIICHUSI.
4, [TonroroBka 00pa3oB 0€30€IKOBOI CHIBOPOTKH.
5. Omnpenenenue coaepxkanus Oeiaka B Mojoke pedpakromerpom MPO-
464,
6. Odopmiierne otuera, popmynmupoBanue BeiBoja 00 d3)PEKTUBHOCTH

pedpaKTOMETPUUECKOIO METOIA.

MoayJb 6. AToMHas (pU3HKA U OCHOBBI KBAHTOBOH TEOPHH.

IpakTnueckas padoraNeS: IIposepka 3axkona Crepana-boabumana (4
yaca).

ConepxaHue 3aHATHSA:

1. O3HakomieHHE ¢ Ja0OpPaTOpHOM YCTAaHOBKOH U 3JIEMEHTaMH
YIIPaBJIICHHUs. 3aIlyCK IPOTrPaMMBI.

2. N3mepenne Ttepmo-O/IC mpu pas3iMyHBIX TeMIepaTypax Ha OCHOBE

aHaJIu3a I’pa(l)HKOB, IMOJIYUYCHHBIX C MCIIOJIB30BAHHNCM KOMIIBIOTCPA.

3. Boluncnenre temneparypbl HUTHM Hakajla JaMIlbl MpPU Pa3IdYHBIX
HaIPSDKCHUSAX.
4, [TocTpoenue rpaduka 3aBucumoctd TepMo-2J{C oT TemmepaTypbl B

JorapuPMUUYECKUX OCHX.

S. Omnpenenenne MoKazaress CTEIeHU TeEMITEPaTyphI.

6. Odopmrnenue oT4eTa, dbopmynupoBaHue BBIBOJIA 00
HKCIIEPUMEHTAILHOM MOATBepkAeHNH 3akoHa Credana-bonbiiMaHa Ha OCHOBE
CpaBHEHUS TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO 3HAYCHHI MTOKa3aTels CTETIICHH

TEMIIEpaTyphl.
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1. YYEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

VY4eOHO-MeTOINYECKOE o0ecrnieueHue CaMOCTOSITEIIbHON paboThI
oOyuatomuxcs mo auctuminHe «®dusuka» mnpexacrasieHo B Ilpunoxxenun 1 u
BKJIFOUYAET B ceOs:

TIaH-TPa(UK BBHITOTHEHHUS CAMOCTOSATEIBHON PabOThI IO AUCLHUILIMHE, B TOM
quCIIe:

— IIPUMEPHBIC HOPMBI BPEMEHH Ha BBITIIOJHEHHUE 110 KAXKI0OMY 3aJJaHUIO;

— XapakKTepHCTHKa 3aJlaHui NIl CAaMOCTOATENbHON pabOThl 00yYaromMXCs
Y METOAUYECKUE PEKOMEHIALNHN 110 UX BBIITOJHEHUIO;

— TpeboBaHMsI K IPEICTaBICHUI0 U O(QOPMIIEHHIO  pE3yJbTAaTOB
CaMOCTOSITENIbHON paboThI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60T1>1.

Y. KOHTPOJIb JOCTUXKEHUS LIEJIEM KYPCA
[Ipuem 3K3amMeHa MOKET OCYILECTBIATHCA B popMax:
-YCTHOTO co0eceI0BaHus;

- 110 pe3yJIbTaTaM PEUTHHTA.

Ne | KonTpomup Kons! u 3Tansl popmMupoBaHus KOMIETEHINN OneHouyHble
n/ yeMble cpencraa
n | pasnenst/ TEeKylIUil | mpome
TEMBI KOHTPOJIb | )KyTOY
JUCLUTUIAH Hasl
Bl aTTec
TaIus
1 | Monayms 1. | [IK-29 | 3naer coBpeMeHHBIE PU3NICCKUE METOIBI CobecenoB | YcrH
@usznyecku | OIIK-1 | uccnenoBanusi, METOAUKY pabOTHI € aHue IpH | bIid
€ OCHOBBI (bU3MYECKUMU U3MEPUTENbHBIMU IPUOOpPaMH | AOMYCKE K | OTBET
MEXaHHUKH ap (YO-1) | (VO-
Koncnekr | 1)/
(TTP-7) TECT
(T1P-
1)
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YMeeT UCHOIB30BaTh (PU3NUECKUE METOIbI JlaGopatop | IIpakr
W3MEPEHUS JJI ONpeieNIeHUs Hasi paboTa | H9eck
KOJINYECTBEHHBIX XapPAKTEPUCTHUK CHIPbS U (TTP-6) oe
rOTOBOM MPOIYKIIMH, IPOBOIUTD 3a/1aH
MaTeMaTHYeCKyI0 00paboTKy pe3yibTaToB ue
U3MEPCHHS; (ITP-
11)
Banapeer npuemamu aHanusa cBoWcTB celpbsi | JIabopatop | ITP-11
Y TUIIEBBIX MPOJAYKTOB Ha OCHOBE Has pabora
UCIIOJIb30BaHuUs (pyHIaMeHTa bHbIX 3HaHuii B | (ITP-6)
obnactu HGU3MKU U PUINIECKIX METOJIOB;
3HaeT COBpeMEHHbIC (DU3NUECKUE METOIbI Tect (MP-1) Yern
WCCIIeIOBaHMs, METOIUKY paboThI C Koncrmekt | brit
busnueckuMu u3MepuTenbapiMu npudopamu | (ITP-7) OTBET
(YO-
1)/
TECT
Moayab 2. (ITP-
Mexanunue 1)
cKHe
konedanus | [K-29 YMeeT UCMIOIB30BaTh PU3HUESCKUE METOIBI JIaGopatopu | [1P-11
u ynpyrue | OIIK-1
BOJIHEL U3MEpPEHUS JJId ONIPELIECIICHUS as  pabora
KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (TTP-6)
TOTOBOM MPOIYKIIMH, IPOBOIUTD
MaTeMaTHIECKyI0 00paboOTKy pe3yIbTaToB
W3MEPEHUS;
Buameer nmpuemamu aHanm3a CBOMCTB Chipbst | JIabopatopn | TTP-11
U MHUIIEBLIX MPOAYKTOB HA OCHOBE as  pabora
WCIOJNIb30BaHUs (DyHAaMEHTATbHBIX 3HAHU B (TTP-6)
obnactu GU3MKU U PU3UIECKUX METOJIOB;
3HaeT coBpeMeHHbIE (PU3NUECKHE METO IbI CobGecenosa | YO-1
HCCTIE0BaHUS, METOJIUKY PaOOTHI C HHe npu | /TTP-1
(bU3NUECKIMHU U3MEPUTENFHBIME ITpuOopamu | AOHYCKE K
a/p (VO-1)
Monayns 3. YMeer uCnoab30BaTh GU3NUECKUE METOBI Jlaboparopn | TTP-11
Monexysip MU3MEPEHHUS JIJIS OTIPEICTICHUS a1 pabora
Has dusuka | [IK-29 | 1o pyaecrrenmbx XapaKTEPUCTHK CHIPBS U (I1P-6)
" OIIK-1 | roropoit MIPOIYKIIMH, TIPOBOIUTH
TEpMOJIMHA
MK MaTeMaTUYeCKYyI 00paboTKy pe3yIbTaTOB
WU3MEPEHUS;
Biapneer nmpuemamu aHanu3a CBOUCTB Chipbsi | JIaboparopn | [TP-11
U NUIIEBLIX MPOAYKTOB HA OCHOBE as  pabora
WCTIONB30BaHMs (PyH/IAMEHTAJIbHBIX 3HAHUN B (T1P-6)

o0nactu GU3MKU U PU3NIECKUX METOJIOB;
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JlaGoparop | Konc
CIOCOOBI TUTAHUPOBAHMS U OpraHU3aINN
. Hasi paboTa | meKT
yueOHOi paboThl, OCHOBHBIE BH/IBI (I1P-6) (IIP-
MH(POPMAIMOHHBIX PECYPCOB U METOJTUKY 7
paboThl ¢ HUMU
I1K-29
COCTABJIATH IJIaH pabOThI M OCYIIECTBIIATh JlaGoparop | ITP-7
OTK-1 aHaJM3 ee Pe3yJIbTaToB, OCYILECTBIIATh IOUCK | Has pabora
HY>KHOU MH(OPMALIUH C UCTIOIb30BaHUEM (TTP-6)
pa3IMYHBIX HHPOPMALIMOHHBIX PECYPCOB
HaBBbIKAMM aHaIu3a, CUCTEMATU3alluu, Pedepar [1P-7
MOJICITMPOBAHUS (TTP-4)
3HaeT COBpeMEHHbIC (DU3NUECKUE METOIbI CobecenoB | YO-1
HCCIIEIOBAaHMsSI, METOAUKY PabOTHI € aHve Ipu
(U3NIECKUMU U3MEPUTENFHBIMU IPUOOPAMHU | IOMyCKE K
a/p (YO-1)
Koncnekr
(T1P-7)
YMeeT UCMIOIB30BaTh PU3HUESCKUE METOIBI JlaGopartop | I1P-11
[1K-29 U3MEpEHUs s ONpeeIeHUs Has pabora
OTK-1 KOJINYECTBEHHBIX XapPAKTEPUCTUK CHIPbS U (TTP-6)
TOTOBOH MPOIYKIINH, IPOBOIUTH
MaTeMaTHIECKyI0 00paboTKy pe3ysIbTaToB
W3MEpEHUS;
Moys 4. Baaneer npuemamu aHanau3a cBOMCTB cbipbsi | JlJaGopatop | T1P-11
DnexTpHye U TIMIIEBBIX TPOAYKTOB HAa OCHOBE Hasi pabora
CTBO U UCTIOJIb30BaHus QyHAaMeHTanbHbIX 3HaHuii B | ([TP-6)
MarHeTU3M. obnacti GpU3MKH U GU3UUECKUX METOIOB;
3HaeT METO/Ibl CTATUCTHYECKON 00pabOTKH Jlaboparop | YO-1
nH(pOpPMAIINH, TIOTYIeHHO! B pe3yJIbTaTe Has pabora
IKCIIEPUMEHTATIBHOTO HccienoBanus, Metosl | (ITP-6)
IpeJCTaBIeHNUs HHPOPMALIUH C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUH
OIIK-1
YMeer OLlEHUBATh TOCTOBEPHOCTH Jlaboparop | [1P-11
MOJTyYSHHBIX B XO0J1€ KCIIEPHMEHTA Has pabora
pe3yJIbTAaTOB U JOIyCKAEMYIO IIOIPEIIHOCTD (TTP-6)
Buiajeer HaBbIKaMM OCTPOSHUSI IPaUKOB, Pedepar [1P-7
HaBBbIKAMH MOJIETUPOBAHUS IIPOLIECCOB C (ITP-4) /TIP-
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX 11
TEXHOJIOTUI
3HaeT COBpeMEeHHbIC (DU3NUECKUE METOIBI Cobeceno | YO-1
Moayis 5. I1K-29 WCCTIE0BaHUS, METOJIUKY PaOOTHI C ague 1pu
OnTuka. OIIK-1 | pusmyeckuMu U3MEpUTENbHBIMU IPpUOOpaMHU | JOMyCKE K

a/p (YO-1)
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Koucoekr

(TTP-7)
YMmeeT UCTIOIB30BaTh GU3HUESCKUE METOIBI JlaGopartop | I1P-11
W3MEpEeHUs AJIsl ONpeIeTICHHS Has pabora
KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (TTP-6)
TOTOBOM MPOIYKIUH, IPOBOJAUTD
MaTeMaTHYECKyI0 00paboOTKy pe3yIbTaToB
W3MEpEHUs;
Banapeer npuemamu aHanusa cBoWcTB celppsi | JIabopatop | ITP-11
Y TUIIEBBIX MPOIYKTOB Ha OCHOBE Has pabora
UCIOJIb30BaHus GyHaaMeHTaIbHbIX 3Hanuii B | (ITP-6)
obnactu GU3MKHA U PU3NIECKUX METOJIOB;
METOBI CTATUCTUYECKON 00paboTKH Koncnexkr | YO-1
nH(pOpMAIINH, TIOIYIEHHO! B pe3yJIbTaTe (T1P-7)
HKCHEPUMEHTAIBHOTO HCCIIEIOBAHUS, METOIBI
MpeCcTaBIeHUS HHPOPMALIUH C
HCIOJIb30BAHUEM KOMIBIOTEPHBIX
TEXHOJIOTU
[1K-29
OLICHUBATh JOCTOBEPHOCTH MOJTYUYCHHBIX B Jlaboparop | [1P-11
OTK-1 XOZI€ SKCIIEPUMEHTa PE3yJIbTaTOB U Has pabora
JI0ITyCKaeMYI0 MOTPEITHOCTh (TTP-6)
HaBBIKAMHU TIOCTPOCHUS TpaduKoB, HaBbIkaMu | Pedepar [p-7
MO/JIETIMPOBAHMS ITPOLIECCOB C (TTP-4) /TIP-
HCIOJIb30BAHUEM KOMIBIOTEPHBIX 11
TE€XHOJIOTUI
Kouncnexkr | ITP-7
3HaeT criocoObI npezcTaBieHus pesynsratoB | (ITP-7) /TIP-
HCCIICAOBAHUS, METOBI MaTEMAaTUICCKOM 11
00paboOTKH Pe3yJIbTaATOB U3MEPEHHUS
YMmeer nenaTh ONUCaHUE TPOBOJAUMBIX JlaGopatop | I1P-11
[1K-29 | 9KCIIEepUMEHTOB, aHAJIU3UPOBATH Hasi pabora
JOMYIIEHHbBIC B X0/1¢ dKcrepruMenTa onmoku, | (ITP-6)
(hopmynupoBaTh BEIBOIBI U OPOPMIISITH OTUET
0 MPOJIENIaHHOM paboTe
Bnapeer HaBbIKaMu paboOTHI C Pedepar [1p-4
W3MEPUTEIbHBIMUA IPUOOpaMu U (TTP-4)
UHCTPYMEHTaMH
3HaeT coBpeMeHHbIe (PU3NIECKHE METO IbI Tect (ITP- | YO-1
Monyss 6. UCCIIEJOBAHMS, METOJUKY PabOTHI C 1)
Atomuas T1TIK-29
P OMK-1 (bu3NIeCKUMHU U3MEepUTENFHBIMU TipuOopamu | KoHcmekT
OCHOBBI (IIP-7)
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KBaHTOBOU YMeeT UCHOIB30BaTh (PU3NUECKUE METOIbI JlaGopatop | I1P-11
T€OpHH. U3MEPEHUS JJIs OIIPEIEICHUs Hasi pabora
KOJINYECTBEHHBIX XapPAKTEPUCTHUK CHIPbS U (TTP-6)
TOTOBOH MPOIYKIINH, IPOBOJUTH
MaTeMaTHYeCKy0 00paboTKy pe3yJIbTaToB
U3MEpEHus;
Baaneer npuemamu aHanm3a cBOMCTB cbipbsi | JlTabopatop | T1P-11
Y TIMIIEBBIX MIPOAYKTOB HAa OCHOBE Hasi pabora
UCIIOJIb30BaHuUs (pyHIaMeHTa bHbIX 3HaHuil B | (ITP-6)
obnactu HU3MKU U PUINIECKIX METOJIOB;
3HaeTt ciocoOsI npeacTaBiaeHus pesynpTaTtoB | Jlabopatop | I1P-11
UCCIIEIOBAHMsI, METObl MATEeMaTUYECKON Has pabora
00paboOTKHU Pe3yJIbTaTOB U3MEPECHUS (TTIP-6)
Ymeer nenaTh OMCaHUE IPOBOIUMBIX Jlaboparop | [1P-11
HKCIEPUMEHTOB, aHAIU3UPOBATH Has pabora
[1IK-29 | momymieHHbIe B X07€ dKcriepumenTa omuoku, | (ITP-6)
(bopMyIHpPOBATH BHIBOABI H OPOPMIISITH OTUET
0 IIpo/ieTIaHHOM pabdoTe
Pedepar [1P-7
Buiageer HaBbIkaMu pabOTHI C
(TIP-4) /TIP-
U3MEpUTEIbHBIMUA IPUOOpaMu 1 11
WHCTPYMEHTaMH
3HaeT cOBpeMeHHbIC (PHU3UIECKIE METO IbI Tect (ITP- | YO-1
WCCIICIOBAHMSI, METOAUKY PaOOTHI C 1)
¢bu3nyeckuMu u3MepuTenbHbIMU pubopamu | Koncnekr
(TIP-7)
YMeer ucnoab30BaTh GU3NUECKUE METOABI Jlaboparop | [1P-11
Moy 7. [1K-29 M3MEPEHUS /ISl ONpeACTICHHS Has pabora
SlnepHast OIK-1 KOJINYECTBEHHBIX XapPAKTEPUCTUK CHIPbS U (TTP-6)
¢busznka. TOTOBOH MPOIYKIINH, IPOBOIUTH
MaTeMaTHYeCKyo 00paboTKy pe3yIbTaToB
U3MEpEeHus;
Buaapeer mpuemamu aHanusa cBOMcTB cbipbs | JIaGoparop | ITP-11
Y TIMIIEBBIX MTPOAYKTOB HAa OCHOBE Has pabora
UCIIOJIb30BaHuUs (pyHIaMeHTa bHbIX 3HaHuil B | (ITP-6)
obnactu GU3MKU U PUIUIECKUX METOJIOB;

THUII0BBIE KOHTPOJIBHBIE 3a1aHUS, METOAUYECKUE MATEPUAIbI, ONPEACIISIOIINE
MPOLIETypbl OLIEHUBAHMS 3HAHUM, YMEHHUI U HABBIKOB U (UJIM) OTIBITA ICSITEIbHOCTH,

a TaKXXC KPHUTCPHH H I10KA3aTCJIH, HCO6XO)II/IMBIC A1 OLICHKH 3HaHHﬁ, YMCHI/II\/'I,
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HABBIKOB M XapaKTEepU3YIOIIME ATanbl (POpMUPOBAHUS KOMIIETEHLMHA B Ipolecce

OCBOEHHS 00pa30BaTEIbHON MPOrPAMMBI, MpecTaBieHbl B [Ipuioxenun 2.
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V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI
OcHoBHas auTEepaTypa
(anexmponmvie u nevammvie uz30amUs1)

1. CaenreB W.B. Kypc ¢usuku: ydebHOe mnocobue st BY30B IO
TEXHUYECKUM U TEXHOJIOTMYECKUM HAIIPABJICHUSAM U CIIELMAIIBHOCTSM [B 3-X T.] : T.
1 . Mexanuka. MonekynspHast ¢usuka. U3n. 4-e, crepeotun. / M.B. CaBenbeB —
CII6: Jlans, 2008. - 351 c.

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

2. CaenbeB U.B. Kypc ¢usuku: yaebHOe mocoOue it By30B 110 TEXHHYECKUM U
TEXHOJIOTUYECKAM HAIPABIICHUSIM M CIEUUAIBHOCTSIM: [B 3 T.] T. 2. DJIEKTPUYECTBO.
Koneb6anust u BonHbl. BonmHoBas ontuka. M3a. 4-e, crepeorun. / M.B. CaBenbes -
CIIO: Jlans, 2008. - 467 c.

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

3. CamemseB U.B. Kypc ¢usuku: ydyeObHOe mnocoOue mjis BY30B MO
TEXHUUYECKUM M TEXHOJOTUIECKIM HAIIPABJICHUSAM U CIIEIUATIBHOCTSAM [B 3-X T.] : T.
3. KBanroBas ontuka. ATomHas ¢pusnka. @usuka tBEpaoro tena. Puznka aTOMHOTO
Aapa M dJeMeHTapHbIX dactuil. M3a. 2-9-e, crepeorun. / U.B. CasenneB - CIIO:
Jlanw, 2006 -2008. - 402 c., 417c.

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

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

5. Tpodumosa T.N. COOpHUK 33724 MO (PUBHUKE C PEHICHUSIMU: TOCOOHE ISt
By30B // T.N.Tpodpumosa — M.: Beicias mkoina, 2007. — 591c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:384113&theme=FEFU

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

Bricmas mkona, 2007r. r. — 352 c.
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https://lib.dvfu.ru:8443/lib/item?id=chamo:262836&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:281568&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:248201&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:355714&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:384113&theme=FEFU

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

2. Kuxonn W.K., Kuxoun A.K. Monekynsipnas ¢usuka: YueOHOE
noco6ue st By30B. / MI.K. Kukounn, A K. Kukoun — CI16: «JIanby», 2008. — 480c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:281584&theme=FEFU

3. CrpenxoB C.II. Mexanuka. / C.II. CtpenkoB — CII6: u3marenscTBoO
«JIamby, 2005. - 559.
https://lib.dvfu.ru:8443/lib/item?id=chamo:389299&theme=FEFU

4, ['pabosckuit P.U. Coopuuk 3amau no ¢usuke. CII6: «Jlanby, 2012. —
128c.
http://e.lanbook.com/books/element.php?pll 1d=3899

Ilepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHnTepHeT»

1. DneKTpoHHas (uU3NYecKas SHIUKIoNeaus [DaekTponusiid pecype] //

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

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI U

U POrPaMMHOI0 o0ecredeHust

B yuebHOM mpomecce mo mucnmiuiiHe «®DU3WKA» HUCTOJIB3YIOTCS
cienyrone MHPOPMAIMOHHO-CIIPABOYHBIE W TIOMCKOBBIE CHCTEMBI, a TaKXKe
MPOrpaMMHOE 00ECTICUCHHE U JICKTPOHHBIE OMOINOTEUHBIE CUCTEMBI:

— Tlouckossie cucrembl: Google, Mail.ru, Bing, Yandex;

IIpoepammnoe obecneuenue:

— Omnepanunonnas cuctema Windows;

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

— IlakeT cTaHmapTHBIX TPOTPAMM JIJIsI BEITIOJIHCHUS JTA0OPATOPHBIX padoT

DnekmponHvle OUOIUOMEUHbIE CUCTEMbL:

— Hayunas snextponnas oubnuoreka eLIBRARY.RU // Pexxum nocryma:
http://elibrary.ru/defaultx.asp

28


https://lib.dvfu.ru:8443/lib/item?id=chamo:295007&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:281584&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:389299&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=3899
http://femto.com.ua/index1.html
http://elibrary.ru/defaultx.asp

VI. METOJWYECKHUE YKA3AHHUS IO OCBOEHMIO
TUCTUTLITAHBI

PadoTa Ha Jexnumn.

OcHoOBHas 3aja4ya MpU CIYIIAHUM JIEKIIUU — YUYUTHCS MBICIHUTh, TOHUMATh
UJeu, u3jIaraeMble JIEKTOpoM. JIeKIuM SIBISIIOTCS OAHUM M3 OCHOBHBIX BHJIOB
3aHATUNA B By3e. Ha Jekuusx n3ydaercss B OCHOBHOM TEOPETHUECKHN MaTepHall.
Braenpenne B y4ueOHBIM MPOIECC HOBBIX  TEXHUYECKUX  CPEACTB U
MPOrPaMMHUPOBAHHOTO OOYYEHHMS JOJIKHO TMOBBIIIATH KAaYeCTBO, 3(P(HEKTUBHOCTH
nexknuid. TeM He MEeHee M3BECTHBIN CHEIUAINCT B 00JACTH MEXaHUKHU Mpodeccop
B.JI. KupninueB yTBepKaai, 4YTO «IOKa KUBET YEJIOBEYECTBO, HE YMOJKHET KUBas
peub U nepeaaya 3TOM peyblo TOJIOKEHUN HAYKI.

Bo3MoxkHBI 1Be (OpMBI JICKIIMOHHBIX 3aHSATUM: TIepBasi — CTYJEHT 3apaHee
3HAKOMHTCSI C COJIEPKAHHUEM JIEKIUH IO JUTEpaType, KOoTopas PEKOMEHIOBaHa
JIEKTOPOM; BTOpasi — CTYJEHT MPUXOAUT Ha JEKIHUIO, HE 3Hasl, 0 4eM OyJeT HITU
peusb. llepBas ¢opma sBIseTCS HACATBHON IS YCBOCHHUS TEOPETHUYECKOIO
Marepualia, HO Ha IPAKTUKE OHA BCTpedaeTcsl peako. Yaliie uMeeT MecTo BTopas
dbopma.

3anuco nexyui. IIpuUHATO CUUTATh, YTO HEOOXOJMMO 3aMKCHIBATH TJIAaBHOE,
OCHOBHOE B JIEKIIMH. JTO BepHO. Ho uTO ke aBnsieTcs rimaBHbiM? Eciu cTyaeHT He
TOTOBWICS K JICKIIMM, OH HE 3HAET €€ COAEP KaHusl, TOITOMY BbIJICIUTh TJIABHOE B
X0JIe CaMOM JICKITUU ObIBAET HEJIETKO.

OmHuM W3 UEHTPANbHBIX  (U3WYECKUX TIOHSATUW  SABJISETCS TOHSTHE
dbu3nyeckoro SBJICHUA. 3a OAHY JEKIUI0 OOBIYHO paccMaTpUBAETCS JBa-TPU
busnueckux spienus. [103ToMy BaKHO OTMETUTH MOMEHT, KOT/Ia JICKTOP HAYMHAET
TOBOPUTH O TOM WJIM MHOM (pU3UYECKOM siBIeHUH. M310KeHne cyTu (pU3n4ecKoro
SIBJICHUSI JIGKTOP HAUMHAET C XapaKTEPUCTUKHU €ro KauecTBa. JIekTop dhopmynupyer
OOBIYHO CYITHOCTH SIBJICHHUSI TIOCJI€ JEMOHCTpAIlMW OIbITa, PUCYHKAa Ha JOCKE
(PMCYHOK TO3BOJISIET HArJISHO MPEACTaBUTh CYIIHOCThH SIBIICHMS), WA TOCTE

CJIOBECHOM (pOPMYTMPOBKH siBIIeHUs. KauecTBO SBIICHUS CTPYKTYPHO OTPEIEISETCS
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TpeMsi BaXXHEUIIMMH dJIEMEHTaMH: (PU3NUYECKON CHCTEMOM, XapaKTepPUCTUKOU
O00BEKTOB CUCTEMBI U (PU3NYECKUMHU MTPOLIECCAMH, KOTOPHIE MPOUCXOISAT B CUCTEME.
OTH 3IEMEHTHI KaueCcTBa SBJICHUS HE0OX0MMO 3a(hUKCUPOBATh B CBOEM KOHCIIEKTE.

Jlanee HEoOXOAUMO OTMETUTh MOMEHT Iepexojla K  H3JIOKEHUIO
KOJIMYECTBEHHOM CTOPOHBI SIBJIEHUSA, KOTJA JIEKTOP HAYHET BBIBOJAMTH OCHOBHOM
¢usnyeckuit 3akoH. OOBIYHO cHayasna (HOPMYITHPYIOTCS OCHOBHBIE TOJOKCHHS
bu3nUecKoil MOJIENU SBJICHUS, JENIAI0TCS AOMOIHUTENbHbIC MPEATION0KEHUS WU
dopmynupyercsi ycnoBus. Jlanee Bce HIET MO OOBIYHOW CXeMe: MPUMEHSIOTCS
COOTBETCTBYIOIINE (PU3MUYECKHE 3aKOHbI, W COCTABISIETCS 3aMKHYTas cHCTeMa
ypaBHEHUH; 3aTeM HUACT dTall MaTeMaTHYEeCKUX IMpeoOpa3oBaHM, B pe3ylibTare
KOTOPBIX MOJYYaETCA aHATMTUYECKOE BBIPAKEHUE HCKOMOTO (PU3UYECKOTO 3aKOHA.
Uto ryaBHOE B KOJIMYECTBEHHOM CTOPOHE SIBJICHHI? BO-NEpBBIX, 3TO OCHOBHBIE
AIIEMEHTBI PU3NUECKON MOJIEIH, AOTIOTHUTENIbHBIE PEAON0KEHHS U ycaoBus. Bo-
BTOPBIX, 3TO 3alUCh OCHOBHBIX (PU3NYECKHUX 3aKOHOB. JTall MaTEMaTUYECKUX
npeoOpa3oBaHuii, MATEMAaTHYECKUX BBIKJIAJJOK MOKHO (PUKCHUPOBATH YaCTU4YHO. B-
TPEThUX, 3TO OKOHYATEIbHOE aHAJTUTUUECKOE BhIPAKEHUE 3aKOHA.

Jlanee MOHO TOBOPUTH O CIEACTBUSAX M3 3aKOHA, O IPAKTHYECKOM
MPUMEHEHUU JaHHOTO SIBJICHUS.

Bueayoumopuas paboma nao xoncnekmom. X0opouio Obl B 3TOT K€ JACHb WA
Ha CJIeQyIOMUN JeHb 00paboTaTh KOHCIEKT. BoccTaHOBUTH BCe MPOMEKYTOUHbBIE
BBIKJIQJIKA, TMPOMYLIEHHbIE Ha JIGKUMUM TpU BbIBOJAX 3akoHOB. Cremyer
MPOAHANM3UPOBATh 3aKOH (ompeneneHus (U3HYECKUX BEIUYHMH, (HU3UUECKUI
CMBICJI, YCIOBUSI TPUMEHUMOCTH, MPAKTUYECKOE MPUMEHEHHE 3aKOHOB), a TAKKE
KOJIMYECTBEHHYI0 CTOPOHY M BO3MOKHOCTH MPAKTHYECKOTO MPUMEHEHHUS BCEX
(bU3MYECKUX SIBICHHM, KOTOPBIC OB PACCMOTPEHBI HA JICKITHH.

Bonpocwl k nekmopy. Ha nexumu MOXHO 3a7]aBaTh BONPOCHI B TUCbMEHHOM U
yCTHOM popMax, B KOHIE JIEKIIMU U N0 XOAY M3JIOKEHHUsI MaTepuasia. Bompocsl —
BaXKHBIHN 3JIEMEHT JieKIIuM. OHU TOMOTal0T yCTAaHOBJICHUIO 00JIe€ TECHOTO KOHTAKTa
MEXKJy JIEKTOpOM M ayautopuei. 11o comepkaHuio BOMPOCHI JTOMKHBI OTpa)kaTh

MaTepuan JaHHOW JIEKUMH WK npeapiaymen. @opmynrupoBKka BOIPOCOB JOJDKHA
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OBITh YETKOW U KpaTKoi. Bonpoc nomkeH ObITh KOHKpETHBIM. becnone3Hs! o0mue
Bonpockl. Hanpumep, 1€KTop, AOITr0, CKaXEM B TEUYEHUE COPOKA MUHYT, BBIBOJIMI
CIIOKHBIN Pu3uueckuii 3akoH. [locTymun Bonpoc: "MHe He MOHSITEH BBIBOJI 3aKOHA.
Henb3st 1u moBTopuTh?" Bompoc o6t 1 HeKOHKpeTHBIN. He MokeT ObITh, 4TOOBI
CTYJIEHTYy ObUIO HEMOHSTHO BCE, BCE BBIKJIAJAKM M 3Tamnbl. HesdceH, kak mpaBuio,
KaKOW-TO OJMH 3JIEMEHT, 3Tam. BOoT Ha 3TOT 3leMEHT W HEOoOXOJUMO OOpaTUThH
BHHMAaHME JIEKTOPA.

He pexomennmyercs 3amaBaTh JIEKTOPY IIOCTOPOHHME BOIPOCHI, HE
OTHOCSIIMECS K MaTepUaly JEKLIHUH, UX MOXKHO 33aBaTh YCTHO IOCJIE JICKIHH.

PabGora ¢ y4eOHoii JurTepatypoili. CTyJAeHT B TEUYEHHE ceMecTpa 00s3aH
paboTaTth € JUTEPATypoil, PEKOMEHJIOBAaHHON JIEKTOPOM, NpPH MOJATOTOBKE K
CEMHHAPCKUM U J1a0OPATOPHBIM 3aHATHSAM, K KOHTPOJIBHBIM paboTraMm, IpH
00paboTKe KOHCIIEKTOB JIEKIIUi1, IPX HAITMCAaHUU pedepara, NOArOTOBKE K 3a4eTaM,
DK3aMEHAM.

Bo3MoHBI /1Ba cirydas:

I) crynenT oOpamaercss K JuTeparype, KOrja Marepual, IOJIeKalui
U3YUYEHUIO, IPOYUTAH Ha JICKIUSX;

2) CTYZIEHT BBIHYKIEH 00OpaTUTHCS K yUEOHUKY JJI U3YUEHUS MaTepuana, eme
HE MMPOYUTAHHOTO HA JIEKIUAX.

B mnepBom ciyyae HEOOXOAMMO NpPEABAPUTENBHO HM3YyYUTh MaTepuaia o
KOHCIIEKTY JIEKIIMI, OTMeYas TJlaBHbIE "opueHTuphbl" Guanyeckoro spieHus. [anee
IpUCTYNaTh K YTEHUIO yueOHNKa, O3HAKOMJIEHUE C MaTepUaoM y4eOHUKA JOKHO
IPOUCXOAUTH MO TEM K€ OOLIEMETOAO0IOrMUYECKUM YIJIOM 3PEHHUS, YTO U YTCHUE
KOHCIIEKTa JIEKIUH. B y4eOHHKe MOXXHO MPOYUTATH YTO-TO HOBOE 00 M3y4aeMOM
SIBJICHHH, MOKET OTKPBITbCS HOBasi CTOPOHA, JIeTajlb, HE OTMEUYEHHAs B JEKIHUU. Bee
3TO HaJ0 3a()UKCUPOBATH HA MOJISIX KOHCIIEKTA JICKIUH.

Bo BTOpOM cilydae mose3Ho n3ydaeMblii MaTeprall IMpoYnTaTh aBa pasa. [Ipu
NEPBOM UTEHUU 3alUCH HE JeJaloTCs, MPOUCXOJUT 3HAKOMCTBO C OOIIEi

CTPYKTYpOou (PU3UUECKOTO SIBJIICHMSI, C MPAKTUYECKUM HCIIOJIHb30BAHUEM SIBJICHHUSI.
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ITpu BTOPOM YTEHHMH COCTaBISETCS KPAaTKUN KOHCIEKT, B KOTOPOM OTMEYaroTCs
IJIAaBHBIE CTPYKTYPHBIE 3JIEMEHTHI (PU3MUECKOTO SIBJICHMS.

Pemenne 3anau. CuctemaTHuecKoOe pelieHue 3a1ad — HE0OXOAMMOE yCIIOBHUE
yCHEWHOro u3yueHus: ¢u3uku. PemieHue 3agad MmomMoraer ysCHUTh (PU3HUYECKUN
CMBICT SIBICHHM, 3akperuiieT B TaMmsITH (OpMyJbl, NPUBHBACT HABBIKH
PaKTUYECKOTO MPUMEHEHUS TEOPETUYECKUX 3HAHUM.

[Ipu pemennu 3aga4 HEOOXOIUMO BBIIOJHSATH CIIEAYIOIIEE:

1. Cnenarb 4epTexk, MOACHSIOMMNA 3a7auy (B TE€X CIydasiX, KOTJia 3TO
BO3MOXXHO). BBINONHATE €ro Hano akKypaTHO IIpU TOMOIIM YEPTEKHBIX
IIPUHAJICKHOCTEH.

2. VYka3aTb OCHOBHbBIE 3aKOHBI U (DOPMYJIbI, HA KOTOPBIX Oaszupyercs
pelieHrue 3ajad, AaTh CJIOBECHYIO (DOPMYJIHMPOBKY O3THUX 3aKOHOB, Pa3bSICHUTH
OyKBEHHbIE 0003HAaYEHUs, YNIOTpeOIIsieMble TPU HanucaHuu U ¢popmyi. Ecnu npu
pELIeHUH 3aJlayu MpuMeHseTcs (Gopmysia, MOIydeHHas JUIsl YaCTHOrO Ciydas, HO

BbIpaKaromias KaKo¥-1100 (bHSH‘-ICCKI/Iﬁ 3dKOH, TO €€ CJICAYCT BBIBCCTH.

3. Pemenne 3amaum conmpoBOXIaTh KPAaTKUMH, HO HMCUEPIIBIBAOIIUMU
IIOSICHEHUSIMH.
4, Pemnte 3amauy B 0011€M BHJIE, T.€. BBIPA3UTh UCKOMYIO BEJTUYHMHY B

OYKBEHHBIX OOO3HAYEHHAX BEIUYMH, 3aJaHHBIX B YCIOBUU U B3ATHIX W3
CIIPABOYHBIX TAOJIHII.

du3uyeckre 3aaud BeChbMa MHOTOOOpPa3HBI M JaTh EAWHBIA PELenT HuX
peleHust HeBO3MOXKHO. OIHaKO, KaK MpaBuiio, (U3HUYECKUE 3a/1a4H CJIETYET peliaTh
B 001em Buze. [lpu 3Tom crioco6e He Mpou3BOASTCS BRIUMCICHUS IPOMEXYTOUHBIX
BEJIMUMH, YHUCJIOBBIE 3HAYCHUS TOJCTABISIOTCS B OKOHYATENIbHYIO (pabouyro)
(bopMyi1y, BEIpAKAIOILYI0 HICKOMYIO BETUUHHY.

S. [ToactaButh B pabouyio (Hopmyily pasMEpHOCTH HIIM COKpPAIlEHHbIE
0003HAYCHUS CAMHUIl U YOSTUTHCS B MPABMIIBHOCTH SAMHHII U3MEPEHUS HCKOMOM
BEJIMYMHBI.

6. Boelpazuth Bce BenUMUMHBL, BXOJdlMEe B pabouyio Gopmyny, B

enuannax CU u BeImMCaTh UX UIT HATJISITHOCTH CTOJIOMKOM.
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7. [ToacTaBuTh B OKOHYATENIBHYIO GOPMYITY, MOTYUYEHHYIO B pe3yJibTare
pelieHus 3a1ayu B O0IIeM BUJE, YHCIIOBbIE 3HAYEHUS, BHIDAXKEHHBIC B €AMHUIIAX
onHON cucteMbl. HecoOmoneHne 3TOro mpaBuia OPUBOAUT K HEMPABUIBLHOMY
pe3ysbrary. HCckiatoueHHe W3 STOro MpaBWiIa JIOMYyCKAETCS JUIIb Uil TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPbIE BXOJAT B BHUJE COMHOXXHTENIEH C OJMHAKOBBIMH
MOKa3aTesIMU CTENIEHU B YUCIUTENbh U 3HaMeHaTelb (popmybl. Takue BeTUIHHBI
MO>KHO BBIPQXXaTh B JIIOOBIX, HO TOJBKO OJIMHAKOBBIX €IMHUIAX.

8. [IpoBecTH BBIUKMCIEHUE HWCKOMOM BEIUYHMHBL, PYKOBOJICTBYSCH
npaBUIaMH MPUOIMKEHHBIX BBIYMCIICHUMN, 3aMIMCaTh B OTBETE YHCIIOBOE 3HAUCHHE U
COKpAILIEHHOE HAUMEHOBAHNE €UHULBI NU3MEPEHUS UICKOMOU BEJIMYNHBI.

9. [Ipu nozncranoBke B pabouyro (Gopmydly, a TAKKE IPH 3alMCU OTBETA,
YKCJIOBBIE 3HAYCHMSI BEJIMYMH 3alMChIBAaTh KaK IIPOU3BEICHUE AECATUYHON JpodU ¢
OJIHOM 3Hayamer uudpoi mepen 3amiaTodl Ha COOTBETCTBYIOLLYIO CTENEHb IpPH
ocHOBaHuM JaecsaTb. Hampumep, Bmecto 3520 nHamo 3amucath 3,52x 103, BMeECTO
0,00129 3ammcatb 1,29x10~ 31 T.1I.

10. OueHutbh NpaBIONOAOOHOCTh YMCIEHHOTO OTBeTa. B psizne cioyuaeB
Takasi OLEHKAa TMOMOXET OOHapyX HUTh OMMOOYHOCTHh MOJYYEHHOIO pe3yJibTara.
Hanpumep, KIIJ[ TermoBodi MammHBI HE MOXET OBITH OONBINE EIUHUIIHI,
>JIEKTPUYECKHI 3aps/l HE MOYKET OBITh MEHBILIE JIEMEHTAPHOIO 3apAa e =16x10 19
Ki1, ckopocTh Tena He MOXKET ObITh OOJIbLIE CKOPOCTH CBETA B BAKYYME U T.J.

PaGora Ha Ja0opaTopHbIX 3aHATHAX. TeopeTHyeckud Marepual,
COO0IIaeMbIid Ha TEKIHUAX, 3aKPETUISIETCS B TaMSITH U CBSA3BIBAECTCS C MPAKTUKOUN IIPH
pabore B naboparopuu. JlaGopaTtopHble 3aHSATHS JalOT OoJyiee HaIISIAHOE
IIPEICTABICHUE O IPOTEKAHUHU SIBJICHUI U ITPOLIECCOB.

Benuknii pycckunii yuensiii M. B. JIomoHocoB roBopwit: "OIUH OIBIT 51 CTABIIIO
BBIIIIE, YEM ThICSYY MHEHUH, POXKJIECHHBIX TOJIBKO BOOOpakeHneM" .

Bo Bcex mabopatopusix CymecTByOT 0cOObIe IIpaBUiia IOBEICHUS CTYIEHTOB,

KOTOpPLbIC H€06XO)II/IMO HCYKOCHUTCIIbHO CO6J'IIO,213.TB. Omu npaeuila Has3vl6aromcA

npasuiamu mexHuxKu bezonachocmu.

33



3a 3HaHWE MPaBUJ TEXHUKH OE30MACHOCTH U 0053aTEIhCTBO MX BBIMOIHSTH
KaXIBIHA CTYJCHT MOJKCH PACICaThCs B COOTBETCTBYIOIIEM KypHAJIE.

Ilooecomoska k evinonnenuio 1abopamopuou pabomsi. 3ananue (TeMy padoThl)
CTYJCHT MOJyYaeT Ha MPEAbIAYIIeM 3aHATHHU. JJOMaIIHIO TOJATOTOBKY K padoTe
PEKOMEHIYeTCsl BECTH CIeAyrommuM oOpa3om. [IpounTtats mMmeromeecss OmucaHue
paboOThl M OTMETHTHh BO3HUKIIHE BOMPOCHI M HESICHOCTU. 3aTeM IPOYUTATh
COOTBETCTBYIOIIIME Pa3/Ieibl M0 YIdeOHUKAM WU KOHCIIeKTaM Jiekuuid. [locie atoro
CHOBa BEPHYTHCS M K OMHCAHUIO, TOJAPOOHO TpopaboTaTh €ro u 0OCOOCHHO YacTh,
MOCBSIIICHHYIO TPAKTHKE, CIelaTh 3amuch B pabodell TeTpaau, COCTaBUTh U
3anucaTh MPUMEPHBIN IJIaH MTPOBEICHUS SKCIIEPUMEHTA.

[Ipuas Ha 3aHATHE, CTYICHT MPEABSIBISLET MPEIMOIABATEII0O CBOI PadOoUdyio
TETpajib C 3aMUCSIMH, TPOJICTAaHHBIMUA BO BpeMsI MOATOTOBKH K paboTe, U CJIaeT OTYET
o npeasiayen. [lociie 3Toro MokHO, ¢ pa3pelieHus: TpenoaaBaTens, NOJONTH K
cBOeMy pabodeMy MECTy W O3HAaKOMHUTHCS C YCTaHOBKOW, 3amucaTh B PaboOdyro
TETpajib IaHHbIE O MPUOOpax.

[lepen BeIMONHEHHEM pPaOOTBI CTYIEHT OecemyeT ¢ TperojaBareaeM
(mpoBOAMTCS JAOMYCK K pabOTe), MpU STOM BBISICHAETCSA, HACKOJIBKO CTYICHT
MOATOTOBJIEH K paloTe.

Henooecomoenenunwiii cmyoenm k pabome He donyckaemcs. Ecnu pe3ynbTaThl
OIpoca YJIOBJIETBOPUTEIBHBI, CTYACHT MOXKET BBIMIOJTHATH PaboTYy.

[To oxoHYaHWM W3MEPEHUH CTYACHT ITOKa3bIBACT IMOJYUYEHHBIC PE3yIbTaThl
MPErnoIaBaTeito, KOTOPBIM TIpPOBEpseT U TOANUChIBaeT wux (0e3 Moamucu
mpernojiaBaresisi paboTa HE CYHUTAeTCsl BbINOJHEHHOH). [locrme 3Toro MoKHO
pa300paTh YCTAaHOBKY M MPUBECTH B MIOPSAIOK pabodee MeCTo.

O06paboTka pe3yabTaToB U 0OPMIICHHE OTIYETA POBOJAUTCS B TCUCHUE HEISTTU
MocJjie BBIMOJHEHUS pa0oThl. CTyACHT, HE CIIABIIMI OTYETa B CPOK, K CIEAYIOIIEH
paboTe He JOMmyCKaeTcs.

Tpebosanus, npeovasiiemvie k omuemy. Ordyer (JlabopaTopHas KapTOUKa)
JOJDKEH TIOJTHOCTBIO OTpakaTh BCE MPOBEICHHBIC M3MEPEHUS, BBIUMCICHUS U HX

PE3yJIbTAThI. HpI/I OLCHKC pa6OTBI CTYACHTA MMPCIIOJAaBaATCIIb YYUTBIBACT BCC STallbl
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paboThI CTyJIeHTa HAJl OTUYETOM. Eciu omuem He ObLL NpuHam npenooasamenem u
8038paueH 01 00pabomKu, Mo 6ce UCNPAasieHUsl BHOCAMCS 8 MOM Hce IKIEMNIIAD
oT4YeTa; MpPU HEOOXOJWMOCTH MOXKHO J00aBIIATH K HEMY YHCTBIC JIMCTBI, HO
NEepPBOHAYANIbHBIN BapMAHT C TOMETKAaMU MpenojaBaTess I0JKEH ObITh COXpaHEH.
THomuume: owubKu Heo6x00UMO UCNPABIAMb, HO He npamamay!

OTuet o mabopatopHo paboTe JOKEH COAEPIKATH:

1. Kpatkyto ¢hopMyaupoBKy 1eiu paboThl.

2. CxemaTuyeckuil 4epTeX, MOSCHAIONMNA YCTPOMCTBO mnpudopa WU
YCTaHOBKH Y IIPUHLMUII €T0 JACUCTBHUS.

3. Kpatkyro Teopuro, coaepxkairyro  pabouyio  dopmyly WU
MOCJIEA0BATEIBLHOCTh (DOPMYII.

4. PesynbTaThl U3MEpPEHHUI (MO0 BO3MOXKHOCTH B (opme Tabmwmil). B otuere
CJIeyeT MPUBOJUTH PE3YyJIbTaThl BCEX M3MEPEHUM, B TOM YHUCJIE M OKa3aBLIUXCS
OMMUOOYHBIMU. YKa3bIBAaCTCS M TMPUYMHA, O KOTOPOM OHM UCKIIOYEHBI U3
JAJIbHENIINX BbIYUCIICHUN.

5. Beruucnenne pe3ynbTaToB. BeruuciaeHns npuBOIATCS B CIAEAYIOIIEM BUJIC:
BBINIUCHIBAETCSl CHavyayna QopMyna B oOmeM BHie, 3aTeM Ta ke ¢opMmyrna C
MOJACTAaHOBKOW UYMCIICHHBIX 3HAYCHUN BEJIWYWHBI. ECiM OJlHA U Ta XK€ BeIMYMHA
BBIYUCIISICTCSI HECKOJBKO pas, TO (hOpMyITy MOBTOPSATH HE CIICTyET.

6. Beruucnenue morpemHoctei. I[lpuBomsrcs ¢GopMysbl  BBIYKCICHUS
MOTPEIIHOCTEN U pacyeThl MO 3TUM (HOpMYyJIaM.

7. OKOHYATEIBHBIN PE3yIbTAT WM TAOJIHIIA PE3YTHTATOB.

8. BeBogpl. K HHUM OTHOCSATCA: 3aKIIOYEHUE O COOTBETCTBHUH
HKCIEPUMEHTANIbHBIX PE3YJIbTATOB TEOPETUYECKUM, O BO3MOXKHBIX MPUUUHAX
OTKJIOHEHUM, O CPABHUTEIBHOW POJIM OTIACIBbHBIX UCTOYHUKOB IOIPEIIHOCTEU, O
HeJI0CTaTKaxX MPUMEHSIEMOro METo/1a, MPUOOPOB U T.I.

[Ipu nmonmydyeHuun n0omycka K JjabopaTopHOU paboTe U 3alUTe TEOPUH CTYICHT

JOJIDKCH I1OKa3aTh.
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1. SlcHoe mOHMMaHHE TOCTaBICHHOM IIepell HHUM 33Jaud. 3HAHUE
(U3NYECKON CYLIHOCTH SBJIEHUH, KOTOpbIE Oy1yT U3y4aThCsl, yMEHHUE 1aTh YETKOE
OTIpe/IeTICHNE BCEX N3MEPSIEMBIX BEIIMYHH.

2. 3HaHNUE OCHOBHBIX (PU3NYECKUX 3aKOHOB 110 TEME PadOThl 1 YMEHHUE UX
UCIIONIb30BATh JIs1 OOBSICHEHHSI CYIIIHOCTH U3yYaeMbIX SIBJICHUM.

3. SIcHOe MOHUMaHUE MPUMEHSIEMOTO METO/1a U3MEpPEHU, 3HAaHUE MPUHIIHUIA
NEHCTBUS U, IO KpaliHEl Mepe, B OCHOBHBIX YepTaxX, - YCTPONUCTBA UCIIONIb3yEMbIX B
paboTe mpubOPOB, HABBIKK PabOTHI C MIPHUOOPAMHU.

4. YmeHue BBIBECTH M OOBACHUTH pacdeTHyio ¢opmyny. [lpu BeIBOgE
(GopMyJIbl creayeT UCXOIUTh U3 OCHOBHBIX 3aKOHOB (3akOHBI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3akoH Oma u T.11.).

5. 3HaHKe METOJI0B pacueTa NOrpelHoCTeN (PU3NYECKUX BEJIINYHH.

6. 3HaHWe NpaBWJI TEXHUKU O€30MACHOCTH HpH padore B JabOpaTopusix

(bu3HKH.

3amnoMuHaTh CJIEIyeT TOJbKO OCHOBHBIE (OPMYJBI U MAaTEMaTUYECKYIO
(GbOopMyIIHPOBKY OCHOBHBIX 3aKOHOB.

Jx3amensl. [loaroroBka k 3xk3ameHy. Jk3aMeH 10 PU3UKE — UTOT pabOTHI
CTyJICHTa B TeueHHE ceMecTpa. [ OTOBUTBCS K DK3aMEHY CIEAYeT YXKE C MEPBBIX
HeleNb CEeMECTpa, He OTKIabIBasg 3Ty paboTy Ha 3K3aMEHAI[MOHHYIO CECCHIO.
Heobxoanmo B KajieHJapHble CPOKH BBIIIOJIHUTB U CAATh BCE JIA0OpaTOpHbBIE paOOThI
U UHbIE 3aJaHus, T.e. K 3a4eTHOM Henene (3TO TMOCIEOHSS HeAeNs mepen
HK3aMEHALIMOHHON Cceccueil) NOJKHBI OBITh BBIIIOJIHEHBl BCE MEKCECCHOHHBIC

paboTHI.

B Teuenue cemectpa HEOOXOOUMO pabOTaTh C KOHCIEKTOM, T.€.
CHCTEMAaTHU3UPOBATh MaTepUAI JIEKIIUNA. 32 ceMeCTp M3ydaroTcs, KaK MpaBUIIo, BE-
TpU PU3NUECKHUE TCOPUH. Y UeOHBIN MaTepra, OTHOCSIIUICS K OJTHOM (U3HIeCKOn
TEOpUH, OUeHb BeJHK. [IbITaThCs k€ YyCBOUTH HECKOJBKO (DMU3UYECKUX TCOPHH 32
TPU-4YEThIpE AHS HK3aMEHALMOHHOW CECCUU — TPYyAHOE M OE3HaIeKHOE JEJo.

[leHHOCT, TakMM 0Opa30M YCBOEHHBIX 3HAaHMM HEBEJIUKAa, OHU OBICTPO
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yneryuuBaroTcs. Heo0xonumo 3HaTh OOIIYI0 CTPYKTYPY (PU3MUECKOW TEOpHUU: €€

TPHU OCHOBHBIE YACTH:
1. DMnupudecKkuii U TeoOpeTHUECKuii 6a3uc.

2. Slapo Tteopun (OcHOBHBIE (U3HUECKHE TOHATUA, (yHIAMEHTAIbHbIC

3aKOHBI U SIBJICHUS ).
3. CnencTBus TEOpUM.

Ha 3T0i1 ocHOBE M HaZ0 paccMOTPETH 000 (HU3UIECKOE SIBICHHUE, KOTOPOE

MOKET OBITh MPEJJIOKEHO IK3AMEHATOPOM.

3Has o0uIyI0 CTPYKTYpY (PU3UYECKOW TEOpUHU, BECh YUEOHBIN MaTepuasn mo

M3Y4aeMOil TEOPUHU MOKHO PaCIONOKUTh OYKBaJIbHO HA OJHOU CTpaHUILIE.

OtBer Ha 3Kk3aMeHe. B oTBeTe Ha Bompochl Ouiieta, a TakKke U B
JIOTIOJIHUTEIBHON Oecelle CTYJEHT JIOJDKEH MOCTapaTbes MPOSBUTh 3HAHUE 0OIeH
CTPYKTYpBl Kypca, 3HAHHE TJIABHBIX (PU3NYECKUX TEOPHl, UX CTPYKTYpy, 3HAHHE
CUCTEMBI OCHOBHBIX IOHATHM, SBICHUN, 3aKOHOB KaXXI0M u3 Teopuil. CTyaeHT
JOJKEH YMETh KaueCTBEHHO aHAJIM3UPOBaTh (PU3UUECKHE SIBJICHUS U TIOKa3aTh, KaK

JaHHOC (I)I/I3H‘-IGCKOG ABJICHUC ITPUMCHACTCA B PA3JIMIHBIX 001aCTSIX TEXHUKH.

Kouncyabtanun. Koncynsranuu npoBoasiTCs B T€UEHUE ceMecTpa (TeKyIue)
U Tepea dK3aMeHoM (mpemdk3amMeHannoHHble). Hamo mocemars Te u apyrue.
Xopomuit 3pPeKT maeT Ta KOHCYIbTaIus, K KOTOPOH CTYACHT 3apaHee TOTOBUTCA.
YTo 3HAYUT MOATOTOBUTHCS K KOHCYJIbTAIIMN? ITO 3HAYHT, BO-TICPBBIX, B OCHOBHOM
mpopaboTaTh W M3Y4YHTh Y4EOHBIH MaTepuas, 0 KOTOpOM OyJeT UITH peub Ha
KOHCYJIbTAIMK. becrone3no AT Ha KOHCYJIbTAllUI0, HEe TIOBTOPUB MaTepual. Bo-
BTOPBIX, CTYICHT JO/DKCH COCTAaBHTh IIEPEUEHb BOIPOCOB, C KOTOPBIMH OH
oOpaTHUTCs K JEKTOpY. BOompockl MOKHBI OBITh YETKUMH U TPAMOTHBIMU. Bompockr

MO>KHO 3a/1aBaTh B YCTHOW M MUChMEHHOU (popMax, Kak yJJOOHO CTYJEHTY.
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VIl. MATEPHAJLHO-TEXHUWYECKOE OBECIIEYEHHME
TUCTUTLITAHBI

MarepuanpbHO-TEXHUYECKOE  OOCCICUYCHHE  TUCHUIUIMHBI  «Du3nKay
BKJIFOYAET B ceO4:

1. JlabopaTopHble YCTAaHOBKH JIJIs1 BBHITIOJIHEHUSI JTA0OPATOPHBIX PadoT 1Mo
BCEM pazzenaM (PU3UKH.

2. KoMIiiekTbl  M3MEpUTEIbHBIX HWHCTPYMEHTOB  (IITAaHTCHIMPKYJIH,
MUKPOMETPBI, PYJIETKU U T.1.).

3. [TpubopsI TUISt U3MEPEHNUS bu3nUecKux BEJINYHH
(9NEeKTpOM3MEpUTEIbHBIE  MPUOOPBI,  TEPMOMETPHI, BECHI, IICHUXPOMETPHI,
TecJIaMeTPbl, MOHOXPOMATOPHI U JIp.).

4, [lepcoHanbHbIE KOMIBIOTEPHI JIJIS1 BBITIOJHEHUS J1a00paTOPHBIX pabOT
C MPOrPaMMHBIM 00ECTICUCHUEM.

S. N cTOYHMKY NTUTAHUS.

6. BcnoMorarenbHble METOAWYECKUE MaTepHasbl sl J1a0OpaTOPHBIX
paboT (TabauIIbl, TIAKATHI U T.J1.).

7. PacxomHple MaTepwasbl IS TPOBEACHUS  JTa0OpaTOpPHBIX U
UCCJIEIOBATENCKUX PabOT U yX0/1a 3a MpuOopamH.

8. CrpaBouHbI€ TaOTUIIBI.

Jnga  mpoBeneHUs JIEKIUMA W TPAKTUYECKHUX 3aHIATHU  HCIOJIb3YETCS
aynutopubii  ¢ona Ilxoner OuomeauiuHbl. JlJis mpoBeneHHs JTaOOPATOPHBIX
3aHATHI UCOJB3YIOTCS JJabopaTopun Ppu3nku EcTecTBEeHHOHAYYHOW IKOJbIL:

J740 u ]1742 — nabopaTopuu MEXaHUKH U MOJICKYJIIPHON (DU3HKY;

J817 u /1819 — nabopaTopuu 31€KTpUUEeCcTBa U MarHETU3Ma;

1744 n [1821- nabopaTopuu ONTUKUA, ATOMHOM U JIepHON (DU3UKHU.

Mono6mok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTtb
noctyna B Uatepuer 500 M6ut/cex. PaGoure mecta aJ1st JitoAei ¢ orpaHUuYeHHBIMU
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BO3MOXHOCTAMHU 3O0POBbSA OCHAIICHBI AUCINNICAMHU W IIPUHTEpAMHA Bpaﬁml;
060py,ZIOBaHI>I: IIOPTATUBHBIMHA YCTpOﬁCTBaMH I 49YTCHHUA ITINIOCKOIICYATHBIX
TCKCTOB, CKAHHUPYIOIIUMMU HW YHUTAIOIIUMH MalllMHAMHW BHUACOYBCINMYUTCIICM C
BO3MOXHOCTEBIO peryisinnunu OBCTOBBIX CIICKTPOB, YBCINYNBAOIIUMHU

QJICKTPOHHBIMU JIYIIAMH U YJIBTPA3BYKOBBIMH MAPKUPOBIIMKAMMH.
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IHpuiaoxenue 1
MMHUCTEPCTBO HAVKH U BBICIIEI'O OFPA3OBAHMS POCCUMCKOM
OEJIEPAIIMN
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BATENbHOE YUPEXKICHUE
BBICITIIETO OOpa30BaHUS
«/labHeBOCTOYHBIN (eaepaibHbIIl YHUBEPCUTET
(ABDY)

#
MEPEJIOBASI UH)KEHEPHAS IIKOJIA «<MHCTUTYT BUOTEXHOJIOT A, BAOMHKEHEPUU U
IMUIIEBBIX CUCTEM»

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIINUXCA
0 JUCHMILVINHE «DPU3uKa»
TexHOonorus NpoIyKUUHA U OpraHu3aiys OOMECTBEHHOTIO MUTaHus1/ OakalaBpcKas
nporpamma « TeXHOJIOTr s MPOTYKIUU U OpraHu3alus OOLUIECTBEHHOIO TUTaHUSD)

dopma NOATOTOBKYU OYHAS

BiaaguBocTok
2022

HLYYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCSI
Ilinan-rpaduk BbINOJHEHHSI CAMOCTOSITEIbHON Pad0ThHI 10 TUCHUIJINHE
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Ne | ata/cpoxn Bua camocrosrenbHoin | IIpuMepHbie | PopMa KOHTPOJIA
BBINOJTHEHUSI padoThI HOPMBI
n/n
BpeMeHHU Ha
BBINOJTHEHH

1 1.12-15.12 CamocrosiTenpHOe 4 [IpoBepka KOHCIIEKTOB

U3YYCHHUE OTICTHHBIX
15.05-31.05

BOIIPOCOB
TEOPETUUECKOro Kypca ¢
HaIMCaHHeM KOHCIIEKTa

2 K kaxmout 1/p [ToaroroBska k 10 YcTHBIH onpoc,
71a00PAaTOPHBIM 3aHSATUSIM POBEPKa OTYETOB IO

a/p

3 K kaxxmomy 3aHATHIO [ToaroroBka k 9 YcTHbIl onpoc,
CEMHUHAPCKHUM 3aHATHIM pelieHue 3aaa4

4 15.12, 30.05 IToaroroska 5 [IpoBepka u oreHka
pedepara/pedepaTUBHOTO pedepara/ orieHKa
JOKJIaaa pedepaTuBHOTO
(momoytHUTENbHAS JIOKJIa1a
paborta, He SBIAETCA
00s3aTeNbHOI)

S) OK3aMeHalMOHHAs [TogroroBka k sk3ameny | 8 DK3aMeH

CeCCHus

3AJIAHUS IJISI CAMOCTOSATEJBHOM PABOTHI

BOl'[pOCbI A CAMOCTOATECIBbHOI'O U3YICHUA U HAIIMCAHUA KOHCIIEKTA

Cuibl Tpenusi, koddduiueHt TpeHus. [loHsATHE 0 PEaKTUBHOM JBHKCHUHU.

CBoiicTBa M MCMNOJB30BAHKUE YIbTPa3ByKa U MH(PPA3ByKa. YUET U UCIOJIb30BaHUE

pe30HaHca.

Ocnoguble nonoxenuss MKT. CriocoObl u3MepeHus TeraoeMKocTH. JKuakue

KPUCTaJIbI,

DJIeKTpocTaTu4ecKas

BricokoTemnieparypHsie

[Ipumenenue

AJIEKTPOMArHUTHOM

X HCIIOJIb30BAaHHC.

beppoMarHeTHKOB.

WHAYKIONH B

3aliuTa.

CBEPXITPOBOJHUKH.
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Hcnons3oBanue

DeppuThl.

AJIEKTPOTEXHUKE

[Ipumenenue
[Ipumenenue

Hcnonb3oBanue

n

KaITWJUIAPHBIX SIBJICHUI.

KOHJICHCATOPOB.
cuwibl  JlopeHna.
SIBJICHUS

PAAUOTCXHUKE.




TpancpopMaTopsl, UX UCIOIB30BAHUE.

NneanbHblil KONE€OaTENBHBIM KOHTYP, CBOOOJHBIE KOJ€OaHHUS B KOHTYpE.
OTKpBITBIN KOJeOaTenbHbId KOHTYp. OnbIThI ['epra.

Bo3HUKHOBEHME KOPITYCKYJIAPHONM W BOJIHOBOW TEOPHUM CBETOBBIX SIBJICHUH,
JTAIIbl UX pa3BUTHA. e Kopimy CKyJISIpHO-BOJIHOBOT'O AyaJIN3Ma CBETA, €€ ONBITHOE
ob6ocHoBanue. lllkana »MeKTpOMarHuTHRIX BOJH. J(Mama3oH AJUH BOJH BHUAUMOTO
CBETA.

[lonsiTue nydya. 3aKkoHbl TIE€OMETPHUYECKOM  ONTHUKH, O00JacTb UX
npuMeHuMocTH. Mukpockon. [lokazarenp mnpenomiieHHs BeliecTBa. SBiIeHue
MOJHOTO OTPaKEHHs, €ro UCHOJb30BaHUE. 3epkana. TOHKHWE JHWH3BI, UX
XapakTepUCTUKU, popmysia TOHKOM JMH3EIL. [locTpoeHne n300pakeHui B JIMH3AX U
3epKaJiax. [Ipumenenue wuHTephepomeTpoB. [Ipumenenue rosorpaduu.
[TonsspuMeTpsl, MOIAPUMETPUIECKUE METOABI HCCIIETOBAHUS.

JIromunucuennus, ee npumeHeHue. [Ipumenenne nazepa. CrnekTpanbHbIN
aHaJIN3.

buonornyeckoe aeiicTBUE pauOaKTUBHOIO U3JIyYEHUS], CIOCOOBI 3aIHUTHI.

SAnepusrit peaktop. [IpoGiembl U IEPCHIEKTUBHI SACPHON YHEPTETUKH.

Bomnpocs! 11t caMoCTOATEIbHOM MOATOTOBKU K CEMUHAPCKUM 3aHATUHAM
M0 AMCHUILINHE «DU3NKA»

3ansaTue 2.

Tema: OCHOBBI KHHEMATHKH MAaTEPUAJIbHON TOUKH (2 Yaca).

Bormpocsl k cemunapy:

1. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTENBHOCTh
JIBYDKCHUS.
2. CKOpOCTh MEXaHUYECKOrO JBUXKEHHUS. BbIUMClIeHME CKOPOCTH U

[IEpEMELIECHHUS IIPY PABHOMEPHOM NPSIMOJIMHENHOM JIBUKECHUHU.

3. YckopeHne IBUKEHMS. BbIUMCIIEHHE CKOPOCTU U NEPEMELICHUs IIPU
PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JBUKEHUM.

4, KpuBonmneitHoe npuxxenne. HopManbHOe, TAHT€HIIMATBHOE U MOJHOE

YCKOPEHHSL.
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5. JIBMKEHHE IO OKPYKHOCTU. YTJIOBasi CKOPOCTh, YTJIOBOE YCKOPEHHUE.
3ansarue 3.

Tema: OCHOBBI KJIACCHYECKOH JUHAMHUKH.

Bomnpocsl k cemuHapy:

1. [ paHUIBl NPUMEHUMOCTHU KJIACCUYECKON MEXAHUKHU.

2. 3akonbl Herotona. HWMueprmansHas cucrema otcuera. [Ipunimn

OTHOCHUTEIBbHOCTH [ anmmiest.

3. 3aKOH BCEMHPHOTO TAroTeHus1. Cuia TSKECTH. Y CKOPEHHE CBOOOHOIO
naJCHHUS.

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

S. Cuna tpenusi, Ko3ppuuueHT Tpenus. Buasl TpeHus.

3ansaTue 4.

Tema: Mexanuka TBepAOro resia. 3aKOHbI COXpaHEHUS B MEXaHUKE.

Bomnpocs! k cemunapy:

1. Mowment Cuiibl 1 MOMEHT UHEPIUU Tesla. OCHOBHOM 3aKOH JUHAMUKHU
BpAILIATEILHOTO ABUKCHUS.

2. Mexanudeckasi paboTta 1 MOIIHOCTh. KOHCEpBAaTUBHBIE CHUIIBI.

3. Mexanuueckas sHeprusi, ee Buabl. CBsi3b SHEPrUU U pabOThl. 3aKOH

COXpaHCHUA MEXaHHYECKOM 9HCPIuu.

4, Nmmnyinbce Tena. 3aKOH COXpaHEHUs UMITYJIbCA.
S. MomMmeHT nmnynbca. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.
3ansTue 5.

Tema: Mexanuveckue KojJe0aHus U YIPyrue BOJIHBI.

Bomnpocs! k cemunapy:

1. [apmonmyeckue koneOanus. KuHematuueckwe XapaKTEPUCTHKU
KO0JIEOATEIHLHOTO ABVKCHUSL.

2. KBazuynpyrue cuiibl. YpaBHEHHE TapMOHHMYECKHUX KoJieOaHUM B
muddepeHnnansHoi 1 HHTETpaTbHON (popmax. ["apMoOHUYECKUIA OCTTUILIATOP.

3. Marematnueckuii U GU3NYECKUNA MAITHUKHU.
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4, Yropyrue BOJHBI, BUIBI BOJH. [[JIMHA BOJIHBI. YPAaBHEHUE IUIOCKOMU

BOJTHBI.
d. 3BYKOBBIC BOJIHBI. YIbTPa3ByK U nH(Ppa3Byk. CKOPOCTH 3ByKa.
3ansaTue 7.

Tema: MoJiekyJISIpHO-KMHETHYECKAS TEOPHUS M1eaTbLHOT0 ra3a.

Bomnpocs! k cemunapy:

1 Nneansubiii raz. OcHoBHoe ypaBHeHue MKT uaeanpHOro rasza.

2 CBs13b TeMIiepaTyphbl U 1aBiieHHs. 3aKoH JlabToHa.

3. YpaBHEHUE COCTOSTHUSA UICAIBHOTO Ta3a. ['a30BbIE TPOLIECCHI.

4 Crernenu cBO0OOIbI MOJIEKYJIbl. BHYTpeHHSI SHEpTHS UJ1€abHOTO Ta3a.

3) JlnrHa cBoOOAHOTO Mpo0Oera MOJIEKYJIbI.

3anarue 8.

Tema: CBolcTBa JKUAKOCTEH U TBEPABIX TeJl.

Bomnpocs! k cemunapy:

1. [loBepxHocTHOE  HaTsKeHHME B kuAKocTAX.  KoaddummeHt
MOBEPXHOCTHOTO HATSXKCHUSI.

2. [ToBepXHOCTHAsA SHEPIUSL.

3. dopmyna Jlamnaca. KanumispHeie siBJICHUS.

4. CTpoeHue KpUCTAUIMYECKUX WU aMOppHBIX Ted. DU3NUecKue THUIIbI
KPUCTAJUIMYECKON pemeTKku. MOHOKpUCTAIUIBI M NOJUKpUCTALIbL.  JKuakue
KPUCTAJLIBI.

5. TennmoeMKoCTh KpucTajiioB. 3akoH Jtononra u [Itu.

Bompocsl i caMOCTOSITE/IBHOH MOATOTOBKH K  BBINOJHEHUIO
JIA00OpPaTOPHBIX PadoT MO AUCHUILIUHE «DU3UKa»

JlaGopaTtopunasi padora Nel H3MepuTesbHbIe HHCTPYMEHTHI. MeTOIbI
pacuyera norpemrHocTeil Gpu3nyecknx BeJIMUYNH

1. Yem oTiIMYarOTCA NMPSMbIE U3MEPEHUSI OT KOCBEHHBIX ?

2. Uro Ha3piBaeTcsi  aOCOJIOTHON  TOTPENIHOCTBHIO  M3MEpEHUs?

OTHOCUTENBHON MOTPEIIHOCTHIO U3MEPEHUSA?
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3. Uro  Ha3biBaeTCsl  HANEKHOCThIO  u3Mepenuss?  Yrto  Takoe
0ogepumenvbHblll UHmMepsan?

4, Kak maxommTcsi aOCONFOTHAS MOTPEIIHOCTh MPSMBIX W3MEPEHHH I10
merony CrorogenTa? Iloscaure BoiOop koahuimenta CThroieHTA.

S. B uem 3akmrodaeTcss alroputM moxydeHus: (hOpMyJibl OTHOCUTEIIBHON
MOTPENTHOCTH MTPU KOCBEHHBIX U3MEPCHUSIX ?

JlaGopaTtopnasi pabora Ne2: H3yuenue aedopmanmii, ompenesieHue

KECTKOCTH MaTepHaJa

1. KaxkoBa 11e;16 paboThl 1 OCHOBHBIE 3TAlbl €€ BHITIOJIHCHUS?
2. Urto Takoe deghopmayus, Kakue ObIBAIOT BUJIBI AehopmaInii?
3. Yro Takoe wmexanuueckoe Hanpsicenue? Kakue medopmanun

BO3HHUKAIOT IIPHU HOPMAJIbHOM U TAaHI'CHIIHAJIbHOM HaHp}I)KCHI/IHX?

4, B uyem 3akmouaerca 3akoH ['yka? Uto Ha3bIBaeTCA KECTKOCTHIO
mMarepuaa?
5. UYTo Ha3bIBa€TCs OTHOCUTEIBHBIM Yy IMHEHHEM? Kak 3ammcars 3aKOH

['yka nns nepopManivu pacTsiKeHus ?

6. Uro Takoe mpeoden ynpyeocmu? Ilpeden npounocmu? Ilosicaute ¢
UCIIOJIb30BaHuEM rpaduka.

7. KakoBa npupoza cunsl ynpyroctu?

JlabopaTtopnass paGora Ne3: OmnpenesieHHe MOMEHTa HMHEPIUUU
(puzuvecKkoro MasgTHUKA

1. KaxoBa 11e;16 paboThl 1 OCHOBHBIE ATAMbl €€ BHITIOJHEHUSA?

2. Uto Ttakoe qusuueckuu masmuuk? Yem otnuuaercs Quznyeckuit
MAasITHUK OT MAaTEMATUYECKOTO?

3. Kak nHaiiT mepuon konebaHuil GuU3MUECKOr0 MAsTHHKA, OT YE€TO OH
3aBUCUT? UTO HA3bIBACTCS MPUBEACHHOW IJIMHOW MasgTHUKA?

4, Kak 3anucath ypaBHeHUEe rapmMmoHnyeckoro kosiedanus? [losicaure ero.

d. [TosicHuTe CMBICII OCHOBHBIX XapaKTEPUCTUK KOJIEOATEIHLHOTO
npoiiecca (aMIUTUTYIbI, TepUoJia, 4acToThl, (a3bl). KakoBa nx B3auMocBs3b? Kak

HKCIIEPUMEHTAILHO MOXHO HAaWTH TIEPHO/] KOJIeOaHW MasTHUKA B IAaHHOW paboTe?
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6. Kakue cunbl 1elicTBYIOT Ha MasTHUK? Hapucyiite BEKTOPBI 3TUX CHUJI,
MOCTPOMTE PABHOICUCTBYOIIYIO.

1. Kakue cunel HazpiBatoTcs kBazmynpyrumu? Kakas w3 cui,
JEHCTBYIOIIMX HA MAaTEMAaTUYECKUN MASITHUK, SIBIIIETCS KBa3Uynpyroi? Jlokaxure
3TO.

8. Yro Ha3bIBaeTCSI MOMEHTOM HMHEPUUU TBEPAOrO TEJNIa OTHOCUTEIBHO
OCH, KaK ero Mo>xHo HaiTu? Kak onpeneanTs MOMEHT HHEPIIUU TeIa OTHOCUTEIBHO
IIPOU3BOJIBHON OCH BpAILEHUA?

JlaGopaTopHas pabdora  Ne4: Omnpenenenune KO3 punueHTa
MOBEPXHOCTHOI0 HATSHKEHUS KUIKOCTEIl.

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

2. OObsicHUTE BO3HUKHOBEHHE CHUJI TOBEPXHOCTHOrO HaTshKeHus. Kak
OHM HaIlpPaBJICHBI?

3. JHaiite onpenenenue kKodppuiiueHTa moBepXHOCTHOTO HaTsKeHUs . OT
YEro M Kak oH 3aBUCUT? Kakue BellecTBa Ha3bIBAKOTCS IOBEPXHOCTHO-aKTUBHBIMHU?

4, YeMm oTiMyaroTcs cMadMBaroIIasg W HecMaduBarolas >Kuakoctu? Ot
4yero 3aBUCUT cMadyuBaHue? UTo Takoe KpaeBoil yrosl (MOSICHUTE C MOMOIIBIO
pUCYHKa)?

S. 3anumute Gopmyny Jlammaca, mosicuute ee. IloscHuTe mOHSTHE
KPUBU3HBI IOBEPXHOCTH.

6. Yro Ttakoe kamwwiip? Uem oOTanMyaeTcs NOBEAEHUWE B KaNWLIAPE
CMayuBarolleld U HecMayuBarouled xuakocrei? Kak HaWTH BBICOTY YpPOBHS
JKUJIKOCTU B Kanuyuisipe?

1. [loueMy B pgaHHOM paboTe mnpu omnpeaesieHuu KoddduireHTa
MOBEPXHOCTHOTO HATSXKEHUSI CUJTYy MOBEPXHOCTHOTO HATSKEHUS MOKHO 3aMEHUTH
BECOM Karum?

8. Yrto Takoe NOBEPXHOCTHAS IHEPTHUs?

JlaGopaTtopnasi padora NeS: Omnpenesnenune ko3¢duuneHTa BIA3KOCTH
skuakocTtu meroaom Crokca.

1.HazoBute 11e1b paboThl M €€ OCHOBHBIC ATAIIbI.
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2.IlocTtpoiiTe BEKTOPHI CHJI, JCUCTBYIOIIMX HA IIAPUK, MAJAIOMUAA B
*uakoctd. Kak HaliTH paBHOAECHCTBYIONLYIO 3TUX cril? Kak IIapuK JIBUKETCS MO
nercteueM 3tux cuia? IloueMy B HEKOTOpBIH MOMEHT JIBHJKEHHE IIapHKa
CTAHOBUTCSI PABHOMEPHBIM?

3.B 4yem coctout 3akoH Ctokca?

4. Kakue SBICHUS OTHOCATCS K sBIEHUsSM mepeHoca? Jlaiite oO0mIyro
XapaKTEPUCTUKY SIBIICHUN MepeHoca. UTo Takoe TpaueHT BEUYUHbBI?

5.00BsicHUTEe BHYTPEHHEE TPEHHE B razax W KUAKOCTAX. Kak HaiiTh cuimy
TPEHUS MEXKTY CIOSIMU KUJKOCTH WIIH raza?

6.B ueMm puznueckuii cMpbica koddduimenta Bszkoctu? OT 4ero OH 3aBUCUT?

7.Chopmynupyiite 3akoH ApxuMena, TMOSCHUTE BBIPAKECHHE IS
BBITAJIKUBAIOIICH CUIIBIL.

JlaGopaTopHasi padora Ne6: JjiekTpousMepuTeIbHbIe IPUOOPDI.

1. HazoBute npubop u oxapakTepuzyiTe ero Ha3HaueHue.

2. Omnpenenure npeaen U3MepeHus, IeHy AEJIEHUS U UyBCTBUTEIBHOCTD
npuodopa.

3. K kakoil cucreme OTHOcUTCS NPUOOpP, KAKOB MPHUHLMUI JEHCTBUS
npudopa?

4, Omnpenenute BUJ pabouero Toka u padbouee MmojaoxkeHue npuodopa.

5. OmnpenenuTe Kj1acc TOYHOCTH ITprdopa.

6. Kakyto aOCONIOTHYI0 MOTrpEelIHOCTh JOMyCcKaeT mpubop mpu
U3MEPEHUSX ?

JlaGopaTtopnasi paGora Ne7: M3yueHue TeMnepaTypHOH 3aBHCHMOCTH
CONPOTHUBJICHUS MOJYINPOBOAHUKOB U METAJLJIOB.

1. HazoBwute 11emb paboThl U €€ OCHOBHBIC JTAITBI.

2. JlaliTe oOIIyI0 XapaKTepUCTUKY MPOBOJHUKOB U MOJYIPOBOJIHUKOB,
MIPUBEIUTE PUMEPHI.

3. Pacckaxkxute O COOCTBEHHOW MPOBOJAMMOCTU TOJYIPOBOJIHHUKOB,
CpPaBHUTE €€ C MPOBOJUMOCTHIO METAIIIIOB. UTO TaKO€ AbIPKU, KAK OHU BO3HUKAIOT

U KaK JBUXKYTCA?
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4. Kak 3aBucaAT coOCTBEHHass IPOBOAMMOCTD U  COINPOTHUBIICHUE
HOJyIPOBOJHUKOB OT Temreparypbl? OObscHutre, 3anummre (opmynay. Kax
CBSI3aHbI IPOBOJIUMOCTD U CONPOTUBJICHHUE?

S. Kak 3aBucsT coOCTBEHHAs IPOBOJUMOCTD U COIIPOTUBIICHUE METAIJIOB
ot Temriepatypbl? O0bsIcHUTE, 3anuImmTe GopMyITy.

6. Pacckaxknure 0 nMprMeCHOM MPOBOAUMOCTH MOJIYIIPOBOJAHUKOB, JANTE
XapaKTEPUCTUKY BUIAM IIPUMECHON IPOBOJUMOCTH.

7. Yro Takoe »HHepreTHueckas 30Ha, Kakue ObIBaloT 30HBI? Yem
OTJIMYACTCS 3alIOJIHEHUE DHEPreTHYECKUX 30H y METAJIOB, IOJIYIPOBOJHHUKOB U
nanekTpukoB? Chopmynupyiite npunnun [aynu.

8. ['me npuMeHSIOTCS NONYNPOBOAHMKH? B dyem pJocTOMHCTBA M
HEJOCTaTKHU MOJIYIIPOBOJHUKOBBIX PUOOPOB?

JlabopaTopHas padora Ne8: U3yueHue cBOUCTB (peppoOMarHeTMKoOB.

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

3. Yem MOKHO OOBSCHUTH MarHUTHBIE CBOMCTBA BelecTBa? Kak MOXKHO
HAaWTH MarHUTHBIM MOMEHT AJIeKTpoHa? UTO Takoe gekmop HamacHU4U8aHus?

4. 3anuIInTe CBA3b MEXKIAY MHAYKIMEH U HANPSHKEHHOCTBIO MarHUTHOTO

moJisa. YTo moka3pIBacT MarHuTHas IMPpOHNLACMOCTD BGH_ICCTBa?

S. HaszoBure BuIbl MarHETUKOB, AANTE UM XAPAKTEPUCTUKY, NPUBEAUTE
IIPUMEPBI.
6. B 4em 3akimouaercs sBieHue ructepesuca’? Hapucyiite n noscHute

NEeTI0 ructepe3uca. UTo Ha3bIBaeTCAd OCTATOYHOM HHAYKUMen? KospuuTuBHON
cuioit? UTo XapakTepHO IJi COCTOSIHUS HACBIIICHUS?

7. OObsicHUTE CBOMCTBA PEPPOMArHETUKOB, UCIOJb3YS IPEACTABICHHE O
noMeHax. Uto takoe Touka Kropu?

8. Kakue BemectBa Ha3bIBatOTCs aHTUGeppoMarHeTukamu? deppuramu?

Q. Kakue eppomarHeTuku OTHOCSAT K >KECTKHM, Kakue K Msrkum? I'ne

OHU MPUMEHSIOTCA?
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JlabopaTopHass padora Ne9: OmpenesieHue nmokasarejsi npeaoMJIeHHsI
JKUAKOCTH 1Npu mnomomu pedpaxkromerpa. OmnpeneneHue KOHUEHTPALNH
CIIMPTOBOI0 PACTBOPA pep)pakTOMETPUIECKMM METOAOM.

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

2. CdopMmynupyiiTe OCHOBHBIE 3aKOHbl T'€OMETPUYECKOM OITHKH.
Hapucyiite n nmosicHuTe X0 JIy4er IPU OTPAKEHUM W IPEJOMIICHUM OT T'PAHHUILIBI
paszeina IByX Cpen.

3. Yem orauyaeTcs aOCONMIOTHBIM TOKa3aTedb MPEIOMJIEHUS  OT
OTHOCUTEIBHOr0? B uem ux pusmdeckuii CMbICIH, KaK OHHM CBSI3aHBI MEXITY COO0M?

4. B yem 3akirodaercsl SBJICHHE IIOJIHOTO BHYTPEHHETO OTPaXKCHUS?
Kakue ycnoBust HeoOX0oAMMBI 111 HAOIIOAeHUs MOJHOTO oTpakeHus? Kakas cpena
HA3bIBACTCS ONTHYECKU 00Jiee MIIOTHOM?

S. [ToyunTe BeIpaXkeHuUe JJIs MPEAEIIBHOIO yTila MOJHOTO OTPAXKEHUS.

6. B dem 3akmrouaercs sBieHME aucniepcun cBera? Yem oriamyaercs
HOpMaJibHasl qucnepceus oT anomalbHo#? [losicHuTe ¢ momotkko rpaduka.

7. Kakoli cBeT Ha3pIBaeTCsi MOHOXPOMATHUYECKHM, a KaKOW CIIOKHBIM?
[TpuBenure mnpumepsl. OOBSICHUTE pa3loKeHUE OENOoro CBeTa B CTEKJISHHOM
pU3Me.

8. OOBsicHUTE NPUHITUTT ACHCTBUS pedpakTOMETpA.

JlabGopaTopHuasi padora Nel(Q: IIpoBepka 3akona Credana-boabiumana.

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

2. Kakoe wu3nyueHue HaspiBaercsa TemioBeiM? IloueMy TeruioBoe
U3JIy4eHHE MOYKHO Ha3BaTh PABHOBECHBIM?

3. YTo Ha3pIBaeTCAd DHEPreTUUYECKONW CBETHMMOCTBIO? McmyckarenpHOU
cniocoOHocThIO Tena? Kak oHu cBsi3aHbI?

4, Yto Ha3bIBaeTCs IOMIIONIATEILHON ciocOOHOCTRIO Tena? Kakue Tena
Ha3bIBAIOTCS a0COMOTHO YepHbiMuU? [IprBeanTe npumMepsl.

S, ChopmynmupyiiTe ¥ 3aluIIUTE OCHOBHBIC 3aKOHBI  TEIJIOBOTO

uznyuenust (Kupxroda, Credana-bonpiimana, Buna).
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6. [Tosicaure ¢ moMOLIBIO TIpaduKka 3aBUCHUMOCTb JJIUHBI BOJHBI
U3JTy4EHUs OT TEMIIEpaTyphl U3TyUaloIIEero Tea.

7. Ha ocHOBe Kakux TMpEACTaBICHUNA MOXKHO OOBSICHUTH 3aKOHBI
TeroBoro uzinydenus? ChpopMynupyiite kBaHToByt0 runoresy Ilnanka. Uro Takoe
K68aHmM U3y4yenus, Kak HalTu sHepruro kBanTta? Yemy paBHa noctosHHas [Inanka?
[IpuBenennas nocrosHHas lnanka?

8. OOBsAcHUTE yCTPOMCTBO M MPUHIMUN paboThl nupomerpa. [ns dero
UCIIOJIB3YIOTCSI TUPOMETPHI?

IIpumepHas TeMaTUKa NPOGPeCCHOHATBLHO-OPUEHTUPOBAHHBIX

pedepatoB/pedepaTHBHBIX JOKJIATA0B JJIs1 CAMOCTOSITEIbHOI BHEAYAUTOPHOMI

padoThI

1. du3nyeckre METObI ONPEIEIECHUSI KOHIEHTPAUU paCTBOPOB.

2. ®duznyeckre METOAbl MCCIEAOBAHMS KAayecTBa MPOJOBOJbCTBEHHBIX
TOBAPOB.

3. [lepcriekTHBBI TPUMEHEHUS JOCTHKEHHUS (PU3UUECKOW HAyKH B
COBPEMEHHON TOPTOBOW TEXHHUKE.

4. VYasrpaguoneroBoe U3JIy4YCHHUE, ero HCIIOJIB30BaHUE B
OMOTEXHOJOTUSIX.

S. [ToBEpXHOCTHBIE SIBJICHUS U UX UCIIOJIH30BAHUE B OMOTEXHOIOTHSIX.

6. VYApTpa3ByK U €ro UCIOJIb30BAHNUE B IMHILEBBIX POU3BOJCTBAX.

7. ®du3urka u npodiema Mpo10BOJIbCTBEHHON 0€30MaCHOCTH rOCYJapCTBa.

8. TemneparypHbIi 151 CBETOBOM PEXKUM IIpU XpaHEHUU
IIPOJIOBOJIBCTBEHHOT'O CBIPBS

Q. ®du3rka — OCHOBAa KOHCTPYMUPOBAHMSI COBPEMEHHOM ammapaTypbl IS
MULIEBBIX MPOU3BOCTB.

10. OrnpeneneHne YUCTOThI KUJIKOCTH pePpaKkTOMETPUIECKUM METOOM.

11. Du3nYECKrEe METOIbI OTIPEACICHUS COJIEPKAHUS CaXapoB B pacTBOpax.

12. Hcnonp30BaHne  MHUKPOBOJIHOBOTO — M3JIyYE€HHMS B IMIIEBOU
POMBIIIIEHHOCTH.

13. Kuakue KpuCTaIIbI M UX IPUMEHEHHE.
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14, Pycckue ¢pusuku — naypeatsl HoGeneBckoi npeMun.

15. ViubTpa3ByKOBBIE METOJIbI OMPENEICHUS COACpPKAHUSA JKUPOB B
IPOAYKTaX.

16. Hcnons3oBanre HHPPAKPACHOTO U3ITyUYEHHUS JIJIs1 00paOOTKU MUILEBBIX
IPOIYKTOB.

17, dusnueckne XapaKTEPUCTUKH, ONpeIeIA0IIIE Ka4eCTBO

IMPpOAOBOJBCTBCHHOI'O CBIPBA, U CITOCOOBI MX HU3MCPCHU.

IlepeyeHb TUNOBBIX BONPOCOB JISI CAMOCTOSATEILHOI MOATOTOBKH K
NMPOMEKYTOYHOMY KOHTPOJIIO — 3Kk3aMeny (1 cemecTp)

1. MexaHnyecKkoe IBUKEHUE, €ro BUAbL. OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBHKEHUs, cucTeMa oTcuera. OCHOBHAS 3a/1a4ya MEXaHUKUA. MaTepualibHasi TOUKa.

2. Tpaekropus, IepeMelIeHUE, My Th. 3aKOH CIIOKEHHUS MIEPEMEICHUN.

3. CKOpOCTh MEXaHWYECKOTO JBUKECHHUS. 3AKOH CIOKEHHS CKOPOCTEN.

4.  Yckopenue. HopMmalbHOE, TaHI€HIMAJIBHOE U IIOJHOE YCKOPEHUS, UX
CBA3b.

5. JIBWoKEHHME TOYKH II0 OKPYKHOCTH. YTJOBasg CKOPOCTb, YIJIOBOE
YCKOpEHHE.

6. Cwuma. Macca tena. 3akoHbl HprOTOHA, IpaHUIbl UX MPUMEHHMOCTH.
MHepuuanbHble CHCTEMBI OTCUETA.

7. Cuibl TATOTEHUS, 32aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO
MaJICHUS.

8.  Cwuna TspKecTH M Bec Tena. Ileperpysku, HEBECOMOCTb.

9. Cunel ympyroctu. J[edopmanus, Bunbl aepopmanmii. 3akon ['yka.
Ycunue (Hanpsprenue). [penen ynpyrocTtH, npeaesn npoYHOCTH.

10. 3akon 'yka mis gedopmanmu pactspkerus. Moayns FOnra. /lnarpamma
PACTSKEHUM.

11. Mexannuyeckoe cocrosgHMe, mnpouecc. I[lapamerpsl MeXaHMYECKOIro
COCTOSIHUS, TTapaMeTpsl nporecca. DyHKINA COCTOSHMUS.

12. Mexanuueckasi paboTa, MOIIHOCTb.

13. PabGora cun TshkecTH U ynpyroctu. KoHcepBaTUBHBIE CUJIBI.
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14. MexaHnyeckasi SHEPrusi, €€ BUAbL. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

15. HM3omupoBaHHas cucteMa. MiMiynbce Tena. 3aKOH COXpaHEHUs UMITYJIbCA.

16. MowmenT nnepuuu tena. Teopema lltennepa.

17. Ilnedo cunbl. MOMEHT CHIIBL. Y CIIOBHME PABHOBECHUS TEJA, UMEIOIIETO OCh
BpAILCHHUS.

18.  OCHOBHOW 3aKOH JTMHAMHUKH BPaIIaTEIbHOTO JBUKECHHUS.

19. MoOMEHT uMIyJibca TeJa, 3aKOH COXPAaHEHUS MOMEHTAa HMILYJIbCA.
Kunernueckast sHEprys BpalaTeIbHOTO JIBHKCHUS U KaTALIErOCs Tea.

20. TapmoHumueckue  KojeOaHMs, WX  XapaKTEpPUCTUKH,  Tpaduk.
KBazuynpyrue CHJIBL. YpaBHeHUne TapMOHUYECKUX KoJieOaHui B
muddepennmanbHol hopme.

21. MaremaTnyecKuii MassTHUK

22. Dusznveckui MasiTHUK.

23. 3aryxaronue KojieOaHusl.

24. BrpiHy)xIeHHbIE KojieOaHus1. Pe3oHaHc.

25. Ynpyrue BOJIHBI, BUJbI BOJIH. BogHOBasi mMOBEpXHOCTh, (DPOHT BOJIHBI.
[IpuHumn ['roirenca-dpenens.

26. YpaBHEHUE IUIOCKOU BOJHBI. J[JIMHA BOJIHBI.

27. Crosune BOJHBI. ¥Y3JIbl U MyYHOCTH.

28. 3BYKOBBIE BOJIHBI, XapaKTePUCTUKHU 3ByKa. CkopocTh 3ByKa. MHppa3Byk
Y YJIBTPa3BYK.

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

30. OTHOCUTENBHOCTh NMPOCTPAHCTBEHHO-BPEMEHHBIX XapPAaKTEPUCTUK TEI U
SBJICHUH (OJJTHOBPEMEHHOCTH, JIJIUH OTPE3KOB, IPOMEKYTKOB BPEMEHN )

31. 3aBucumocTh Maccbl OT ckopoctd. IlomHas oHeprusa Tena B
pENATUBUCTCKON MexaHuke. KnuHeTnueckas SHeprusi.

32. TemnoBoe IBUXKEHUE, €T0 0COOEHHOCTH. TepMoIuHAMIUUECKOE COCTOSIHHE,

€ro ImapaMmeTpel. TepMOAMHAMUYECKHM Iipouecc. PaBHOBECHOE COCTOSIHHE.
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OOpatumble U HeoOpaTHUMbIe MNPOLECChl. BHYTpeHHsIsT sHeprus Kak (yHKIMS
TEPMOJIUHAMHYECKOTO COCTOSHUS.

33. OcuoBuble nonoxenuss MKT, ux onbiTHoe o0ocHOBaHueE. Pa3mepsl u Macca
MoJiekyJl. Yuceno Mosexkyt. 3akoH ABOrajipo.

34, WpeanbHwii ra3. OcHoBHOe ypaBHeHue MKT wupeansHOro rasa.

CTaTUCTHUECKUN CMBICT TEMIIEPATYPhI U 1aBICHUSI.

35. Cs3b JaBieHus U TeMiepaTypsl. 3akoH JlanbToHa.

36 VYpaBHEHHE COCTOSHHUS HICAIBHOTO Tra3a. YHUBEpcalbHas ra3oBas
noctosiHHasi. M3omponecchl, UX 3aKOHbBI U TpadUKu.

37. Pacnpenenenne Monekyn 1o ckopocTaMm. Cpenssis, cpenHss
KBaJIpaTHYHAsl ¥ HAUBEPOSITHEHIIAST CKOPOCTH MOJIEKYJI.

38. Pacnpenenenne bonbumana. bapomerpuueckas popmyia.

39. OddextuBHbIl auamerp Mojekyd. CpenHsisi JyiMHA CBOOOJHOTO
npobera u YnciIo CTOIKHOBEHUI MOJIEKYJI.

40. BuyTtpennee Tpenue B razax. KoadduimeHtT tuHaMu4ecKon BSI3KOCTH.

41. TemnonpoBoiHOCTH ra3oB. KoadpuimeHT TermmonpoBoAHOCTH.

42. Hudbdysus B razax. Koapdunuent nuddysuu.

43. PeanbHble Ta3pl. YpaBHEHME COCTOSIHUS peanbHOro rasa. IlompaBku

Ban-nep-Baanbca.

44, N3otepmbl peanbHOro raza. Kputuueckoe cocTosiHue BEIIECTBA.
45. 1 Ha4asI0 TEPMOAVMHAMUKY U €r0 PUMEHEHUE K Ta30BbIM IIPOLIECCAM.
46. KomnuectBo Tterorel. TerutoemMkocTb. YaenbHas W MOJISIpHAs

TEIJIOEMKOCTH, UX CBSA3b.
47. DIleMeHTapHas TEOPHs TEINIOEMKOCTH. Y paBHEHHE Maiiepa.
48. Crenenu cBo0ObI MOJIEKYJIBI. Pacnipenenenue sHepruu no CTeNeHsIM

cB00O/IbI. BHYTpeHHSIs SHEpIUsl H1€albHOTO Ta3a.

49, Anunabatnueckuii mpouecc. YpaBHeHue Ilyaccona. Ilokaszarens
anna0daTel.
50. OcHoBbl paboThl TermaoBoil MammHbl. KIIJ[ TermoBoi MamuHbL. 2

HayaJio TEpMOJMHAMMKH.
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5l. Huxn Kapuo. KIIJ mukma Kapuo. Cnoco6wsl mnoBeimeHust KIT
TEIJIOBOM MaIllUHBI.

52, OHTponusi, ee cBokcTBa. CTaTUCTUYECKUH CMBICI 3HTPONUMU.
TepmoauHaMuyeckasi BEPOATHOCTb COCTOSIHUSL.

53. Cuipl MOBEPXHOCTHOTO HaTsDKeHUA. KodQPHUIMEeHT mOBEpXHOCTHOTO
HaTsDKeHud. [loBepxHOCTHAs YHEPTHSL.

54. CmauuBanue. KpaeBoii yroiu. [loBepXHOCTHO akKTHBHBIE BEILIECTBA.

55. Kpucrannuueckue u amopdusie BeniecTBa. Bujbl KpucTaqmImdyecKux
pemeTok. MOHOKpHUCTAIUIBI U TMOJIMKPUCTAUIBI. M30Tponust W aHU30TPOMUSL.
TemnoemkocTh KpucTammuyeckux Ten. 3akoH [ronounra u [tu.

56. ®dazoBbie miepexoabl 1 um 2 poma. Temmorta ¢azoBoro mnepexoja.
VYpasuenue Knaneitpona-Knaysuyca.

IlepeyeHb TUIIOBBHIX BONMPOCOB /IS CAMOCTOSITEJIbHOM MOATOTOBKH K

NMPOMEKYTOYHOMY KOHTPOJIIO — 3K3aMeHYy (2 cemecTp)

1.  DIeKTpu4ecKHHd 3apsl, CBOWCTBA 3apsaa. TodeuyHbld 3apsa. 3aKoH
KyoHna.

2. Dnekrtpocratudeckoe mnojne. HampsbkenHocts  mons.  [lpuHnun
cynepro3uun. CHIOBBIE JIMHUMU.

3. DmHeprus 3apsana. IloreHuman siexkTpocTaTHYecKoro mnoiisi. Pa3HoOCThb
MMOTEHIHAJIOB. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

4. PabGota mepemelieHuss 3apsAa B AJEKTPOCTATMUECKOM  IIOJIE.
IToTeHnmaabpHbBIE OJIA.

5.  CBA3p HaNPsHKEHHOCTH U MOTEHIMANA. ['pagueHT noreHuunana.

6. IloTok BeKkTOpa HANPIKEHHOCTH JJIEKTpUYECKoro mnoss. Teopema
Octporpazackoro-I'aycca.

7. wonextpuku. IlossipHeie u HenosspHble MoJIeKyabl. llonspusanus
JIUDJIEKTPUKOB, €€ BUJBI.

8.  DJEKTPUYECKUN MOMEHT JUIOJIL. BekTtop monsipuzanuu. IIeKTPUIECKOE

cMeleHne (MHayKius). JuanexkTpuyeckast IpOHUIIAEMOCTh BEIIECTBA.
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9. Ilone B mpoBOAHMKAX. YCIOBUSI paBHOBECHS 3apsI0B HA MPOBOJHUKE.
EMKOCTBH IPOBOIHHKA.

10. KonaeHcaTopsl, BUIBI KOHJIEHCATOPOB. EMKOCTB KOHAEHCaTOpa. EMKOCTB
IJIOCKOTO KOHAEHCATOpa. Buabl coeNMHEHUST KOHIEHCATOPOB.

11. DHeprus 3apsHKEHHOTO KOHJEHCATOpa. DHEPrus 3JIEKTPUUYECKOTO MOJH,
IJIOTHOCTB YHEPTHH.

12. Tox mnpoBomumoctH. Cuina TOKa, IUIOTHOCTH TOKA. Y CJIOBUA
cyluiecTBoBaHus Toka B uenu, JC.

13. ComnpoTuBIIEHHE TMPOBOJHUKA, €r0 3aBUCUMOCTb OT Pa3MEpPOB
NpOBOAHMKA U  Temmeparypbl. (CBepXmpoBOAUMOCTb. Buuabl coenuHEHUs
IIPOBOJITHUKOB, 0011I€€ COIPOTUBIICHUE.

14. OcCHOBHbIE TIPEACTABICHUS AJIEKTPOHHONM TEOPUU MPOBOJUMOCTH
MeTauioB. I110THOCTE TOKa (BBIBO).

15. 3akoH Owma i OAHOPOJHOrO Yyd4acTka uenu. 3akoH Oma A
HEOJHOPOJHOIrO ydyacTka menu. 3akoH Owma mia 3aMkHyToM nenu. KopoTkoe
3aMBIKAHHE.

16. 3akoH [Ixoynsa-Jlenua. 3akon Bugemana-®Opanna. HenocrtaTku
KJIACCUYECKOM AJIIEKTPOHHON TEOPHUH.

17. CoOcTBeHHas MPOBOJUMOCTD MOJYITPOBOIHUKOB, €€ BUIbl. 3aBUCUMOCTD
IIPOBOJAUMOCTH ITOJYIIPOBOJHUKOB OT TEMIIEPATYPHI.

18. IlpumecHass NPOBOAMMOCTH MOIYNPOBOJAHUKOB, €€ BHIbL. KOHTaKT
MOJYIIPOBOJHUKOB PA3HOTO TUIIA TPOBOAUMOCTH. [ [puMeHeHNe Moy TpOBOIHUKOB.

19. MarauTtHoe mnoJie TOoKa. MAarHWuTHBIM MOMEHT KOHTypa C TOKOM.
MarnuTtHast UHIYKIIHUS.

20. 3akoH buo-Camapa-Jlamaca. MHayknusi mojst mOpsiMOTO W KPYTOBOTO
TOKOB.

21. Ilupkyisanus BEKTOpa MAarHUTHOM MHAYKUMU. Teopema O LHUPKYJIALMHU.
Ilone conenonpa.

22. Cuna JlopeHna, IBUKECHHUE 3apsHKEHHOM 4YacTUIBI B MArHUTHOM IIOJIE.

ITpumenenue cuinbl Jlopenna (MI'/[-renepaTop, HUKIOTPOH)
55



23. Dddext Xomta, ero npuMeHeHue. 3akoH Amriepa.

24. MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJ BeKkTop HamMarHWYMBaHMUS.
HanpsskeHHOCTh MarHUTHOTO TOJIS.

25. MarnuTtHas npoHUIIaeMOCTh BelecTBa. Kiaccudukaiuss MarHEeTHKOB.
DnemeHTapHas TeOpusl AUaMarHeTu3Ma U napamMarHeTusma.

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

27. Maruutssiid otok. Teopema Octporpaackoro-I'aycca i MarHUTHOTO
ITOTOKA.

28. SIBrmeHue HSJIEKTPOMArHUTHOW HMHAYKIMH, €ro oObsicHeHue. [IpaBuio
Jlenua. 3aKoH 3MEKTPOMarHuTHOW MHAYKIMHU (3akoH Dapazes).

29. Camounnykuusa. MuayktuBHoCcTh 3akoH Dapanes g CaMOMHAYKIIWH.
B3aumnas nnayknus. Tpancopmatop.

30. DOHeprus MarHuTHOrO nojs. [ImoTHOCTE 3HEPTHH.

31. OcHoOBHBbIE TTONOXEHUS Teopun MakcBemna. TOK CMelIeHus, INIOTHOCTh
ToKa cMelenus. Cucrema ypaBHeHuii MakcBesnia.

32. DJEKTPOMArHUTHBIE BOJHBI, UX CBOMCTBA. CKOPOCTH 3JIIEKTPOMArHuTHOM
BOJIHBI.

33. OtkpeITBIH KONEOAaTENbHBIM KOHTYp. OnbIThl 'eplia mo HM3iayyeHUI0 U
IIPUEMY DJIIEKTPOMArHUTHBIX BOJIH.

34. Pa3Burtue nmpencTaBICHUN O TPUPOJe cBeTa. KopnyCKyIsipHO-BOJIHOBOM
nyanu3M. QOToH.

35. Jlyu. 3akoHbl TeoMeTpHueckoil onThku. llokazarenb mpenoMIICHUS
(a0COMIOTHBIN, OTHOCUTEINIbHBIHN, UX CBSI3b U (PU3UYECKUN CMBICT).

36. ToHKME NMH3BI, XapAKTEPUCTUKU JUH3. DopmMyna TOHKOM JIMH3BIL.
OnTuyeckas cuja U yBeJIMYEHUE JIMH3BI.

37. ®DOTOMETPUYECKHUE BEITUYUHBI, UX B3aUMOCBS3b.

38. SBinenune wunHTepdepeHuuu cBera. Onruyeckas pa3HOCTh XOAa BOJIH.
VYcnoBus MakKCUMyMOB U1 MUHUMYMOB UHTEP(EPEHLINH.

39. KorepeHTHbIE BOJIHBI, CHOCOOBI X MOTYUEHHUS.

40. Jludpakmus cBeTa, ycloBus ee HaOmoaeHus. Bunbl audpaxnuu.
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[Tpunuun I'rorirenca-dOpenens.

41. JludpaxuumonHas pemietka. [lepuos pemerku. YcioBue MakcuMyMa JJist
pemietku. JAnppakiMOHHBINA CIIEKTP.

42. Paspemaroias cnocoOHOCTh ONTHYECKOTO npubopa. Paszpematomias cuia
TG PaKIIMOHHOMN PEIIeTKH.

43. Judpakmuss peHTreHoBckux Jaydeir. Dopmyna Bynwsda-bpoarra.
[Ipumenenue uaTepPEepeHIN U TUGPaAKIIIH.

44, MOHOXpPOMATHUYECKHM W CIOXHBIM cBeT. [lucmepcus cBera. Bunbl
JUCIIEPCUH.

45.  DotorddexT, Buabl hotodddexra. 3akonsl CTONIETOBA.

46. OObscHenue ¢oroddpdexra DUHIITEHHOM. YpaBHEeHUE OWHINITEIHA.
Kpachnas rpanuiia ¢pororddexra.

47.  ®otoanemenTsl. [Ipumenenue portorddekra.

48. TeruioBoe H3Iy4YEHHUE, €r0 PABHOBECHBIM XapakTep. XapaKTepUCTHKU
TEIJIOBOTO U3TyUYECHUS.

49. AOcomoTHO uepHoe Teio. 3akoH Kupxroda. 3akon Credana-bosbiimana.
3akoH BuHa.

50. Bomubl ge bpoinsg. Ilpunimun HeompeneneHHoctw [eiizenOepra.
CoOTHOIIEHUST HEOTIPEAETIEHHOCTEN.

51. Ommit Pe3epdopna. [Inanerapuas Mojenb atoma, €€ HeIOCTATKH.

52. Iloctynatel bopa. O6oOmennas dopmyna banbmepa. CrekTpaibHbie
CEpHH.

53. Ctpoenne aTtomHoro snapa. M3otombl. flnepHOe B3aMMOIEHCTBUE, €rO
CBONCTBA.

54. JledekT macchl U PHEPrus CBA3M ATOMHOTO siipa. YAelbHas SHEprus
CBSI3H.

55. PaanoakTUBHOCTh. BUIbl pagMOaKTUBHOIO M3IyYEHHMsI, €ro MpUpoja U
CBONCTBA.

56. Ilepuon nomypacmnaja. 3aKoH paAMOaKTUBHOTO pacnaja.

57. SlnepHble peakiuu, WX BHUIbL. JHeprus sjaepHol peakuuu. llenmHas
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peakuus, yciaoBus ee nporekanus. Kpurnueckas macca.

58. Snepnblii peakTop. [IpobiieMbl U MEPCIEKTUBHI SICPHON dYHEPTETUKH.

59. TepmosinepHas peakiusi. [IpoOiieMbl TEpMOSIEPHON IHEPTETHUKHU.

60. OnemeHTapHble uacTuilbl. Kriaccudukamnus >JeMEHTapHBIX YaCTHIIL.
Antrnuactunel. Kocmuueckue ydm.

61. Ilomsspu3oBaHHBII W €CTECTBEHHBIM CBeT. IlonmHas w© 4acTuyHad
MOJISIPU3ALIUSL.

62. Ilomspuzaropsl, UX nelcTBUE Ha CBET. 3akoH Maimtoca. [lossgpuzanms npu
OTPaKEHUU U MpeJIoMIIeHHH. 3aKOH bprocrepa.

63. SlBmenue  nBoiiHOro  JsydenpenomsieHus.  OOBIKHOBEHHBIM U
HEOOBIKHOBEHHBIH JIyUH, UX CBOWCTBA U NoJisIpu3anus. OnTuyeckast OCh KpUCTaLIa.

64. Onrhyeckd aKTUBHBIE BEUIECTBA. YTOJd MOBOPOTa  IUIOCKOCTH
nonsipu3anuu. [Ipumenenne noaspusanuu.

65. PannoakTUBHBIE H30TOIBI, UX TIPUMEHEHHE.
Meroanyeckue peKOMEHAALUH IS OPraHUu3alui CAMOCTOSATEIbHOH PadoThl

1o AucHuILInHe «Pu3uka»

CamocrosiTesIbHOE HM3YYE€HHE OTHEJIBHBIX BOIPOCOB TEOPETHYECKOIO
KYpca M KOHCIICKTHPOBaHue, padora ¢ yueOHO# JIuTepaTypoil.

[Ipn u3ydyeHnn Marepuana HEOOXOAMMO BBIACIUTH TJIaBHOE, OCHOBHOE B
uzydaemoii reme. OJTHUM U3 HEHTPATbHBIX (PU3NUECKUX MMOHATUH SBISICTCS TOHSTHE
¢busnueckoro spieHus. N3noxeHne cyTu PU3NYECKOro sIBIEHUS HY>KHO HAUUHAThH C
XapaKTEPUCTUKA €ro KayecTBa IPU MOMOLIM PHUCYHKAa WM CJIOBECHOU
dbopmynupoBku siBiieHusA. KadecTBO sIBIIGHUS CTPYKTYpHO OMPEIEISETCS TpeMs
BOKHEUIIIMMU 3JIEMEHTaMH: (DU3NUYECKOM CUCTEMOM, XapaKTEPUCTUKON OOBEKTOB
CUCTeMbl M (PU3MYECKMMH MPOLECCaMH, KOTOpPbIE MPOUCXOIAT B CHCTEME. JTH
AIIEMEHTBI KaueCTBA SBJICHUS HEO0X0UMO 3a(DUKCUPOBATH B CBOEM KOHCIEKTE.

Jlanee HEOOXOAMMO TIEPEUTH K H3J0KCHUIO KOJUYECTBEHHON CTOPOHBI
spiieansi. OOBIYHO CHavasia GOPMYHPYIOTCS OCHOBHBIE MOJOXKEHUS (PU3MUECKOU
MOJENN  SIBJICHUS,  JEJAIOTCS  JIONOJHUTEIbHBIE  NPEANOJIOKEHUS WU

dbopmynupyercs ycinoBus. Jlanee Bce HIET MO OOBIYHOW cXeMe: MPUMEHSIOTCS
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COOTBETCTBYIOIIME (PU3MYECKHE 3aKOHbI, W COCTABIS€TCA 3aMKHYTas CHUCTEMa
ypaBHEHUH; 3aTeM HUAET dTall MaTeMaTHYEeCKUX IMpeoOpa3oBaHMM, B pe3ylibTare
KOTOPBIX TOJTYYaeTCs] aHATMTUYECKOE BBIPAXKEHUE HCKOMOTO (PM3MUECKOTO 3aKOHA.
Uto rinaBHOE B KOJIMYECTBEHHOM CTOpPOHE sIBICHHI? Bo-TIEpBBIX, ’TO OCHOBHBIC
AJIEMEHTHI PU3UYECKON MOJIEIH, TONOTHUTENbHBIE PENOI0KEHUS U ycaoBus. Bo-
BTOPBIX, 3TO 3allChb OCHOBHBIX (U3UYECKUX 3aKOHOB. ODTal MaTEeMaTHUYECKHUX
npeoOpa3oBaHuii, MAaTEMaTHYECKUX BBIKJIAJJOK MOKHO (PMKCUPOBATh YaCTUYHO. B-
TPEThUX, - 3TO OKOHYATEJIHbHOE aHAJUTUUYECKOE BhIpaXeHHE 3aKoHa. [lanee MOXHO
TOBOPUTh O CIEACTBUSAX M3 3aKOHA, O MPAKTUYECKOM MPUMEHEHUH JaHHOTO
SIBJICHUSL.

CrygenT B TedeHHe cemecTpa o00s3aH paboTarb C  JUTEPATYPOU,
PEKOMEHIOBAHHOM JIEKTOPOM, IIPH CAMOCTOSITENIBHOM H3YYEHUU TEOPETHUYECKUX
BOIIPOCOB Kypca, IPH MOATOTOBKE K CEMUHAPCKUM U JaOOPATOPHBIM 3aHATUSAM, PU
00paboOTKe KOHCIIEKTOB JIEKIIMI, HAallMCaHWU pedepara, MOArOTOBKE K 3ayeTam,
DK3aMEHaM.

N3yyaeMslil 10 yueOHUKY MaTepHall MOJE3HO MPOYUTATh KaK MUHUMYM JIBa
pa3za. [Ipu nepBoM UTE€HUU 3aIIUCH HE AETAI0TCS, IPOUCXOINUT 3HAKOMCTBO € O0IIeH
CTPYKTYpOil (PU3NYECKOTO SIBJIEHUS, C MPAKTHUYECKUM HCIOJb30BAaHUEM SIBJICHUSI.
[Ipn BTOpOM YTEHHHM COCTABIISETCS KPAaTKUW KOHCIEKT, B KOTOPOM OTMEYArOTCs
IJIaBHbIE CTPYKTYpHBIE 3JIEMEHTHl (pu3mueckoro siBieHusa. Ecaum mo naHHomy
BOIIPOCY JIEKIIHS YK€ MPOYUTaHa, HEOOXOIUMO MPEABAPUTENIBHO H3YYUTh MaTEpHall
M0 KOHCTIEKTY JIEKIIMI, OTMeYas TJIaBHbIE "OpUEHTHUPHI" (PU3NUECKOro sBiIeHUs. B
y4eOHMKE MOXKHO MPOYMTATh YTO-TO HOBOE OO0 HU3y4aeMOM SIBICHUH, MOXKET
OTKpPBITbCA HOBAasl CTOpPOHA, J€Tajb, HE OTMEYEHHas B Jekuuu. Bce 3TO Hamo
3a(pUKCUPOBATH HA MOJISIX KOHCIIEKTA JICKIIUH.

Pemenue 3anau. CucteMaTH4eCKOE pELICHUE 3a/1a4 — HEOOXO0JIMMOE yCIIOBUE
YCHEHIHOTOo M3y4deHus (u3uku. PemieHue 3amay momoraeT ysCHUThH (DU3UUECKUU
CMBICIT SIBJICHUH, 3aKperuisieT B NaMsATH (GOpMyJibl, TMPUBUBACT HABBIKH
MPaKTUYECKOTO MPUMEHEHUSI TEOPETUYECKUX 3HAHUM.

[Ipu pemrennu 3a1a4 HEOOXOIMMO BBITIONHATD CIEAYIOIIEE:
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1. Cnenatp yeprex, MOSCHAIOIIMI 3a7ady (B Te€X Cilydasx, KOrja 3TO
BO3MOXXHO). BBINONHATE €ro Hamo akKypaTHO IIpU TOMOIIM YEPTEKHBIX
IIPUHAJIEKHOCTEN.

2. VYKka3aTb OCHOBHBIE 3aKOHBI UM (OPMyJIbl, HA KOTOPBIX Oazupyercs
pelieHre 3ajad, JaTh CJIOBECHYIO (DOPMYJIUPOBKY O3THX 3aKOHOB, pPa3bsCHUTH
OykBeHHbIE 0003HAUEHUs, YNOTpeOasieMble pu Hanmucanuu u Gopmyn. Eciu mpu
pELICHNN 33/1a4u MpUMeEHsieTcs (popMyJia, MOJydYeHHas JUIsl YaCTHOTO Ciyvasi, HO

BbIpaXkaromiasi Kakoi-muoo Gu3nyecKuil 3aK0H, TO €€ CIEAYET BBIBECTH.

3. Pewenne 3agaym conpoBOXKAaTh KPATKUMHU, HO HMCUEPIIBIBAKOLIUMU
IIOSICHEHUSIMH.
4, Pemnte 3amauy B 0011E€M BHJIE, T.€. BBIPA3UTh UCKOMYIO BEJITUYHMHY B

OYKBEHHBIX OOO3HAYEHUSX BEJIMYWH, 3aJaHHBIX B VYCJIOBHUM U B3ATHIX U3
CIPABOYHBIX TAOJHII.

duznyeckre 3aJaud BECbMa MHOIOOOpPa3Hbl M J1aTh E€IMHBIA pelenT HX
pelieHrs HeBO3MOXHO. OJHaKO, KaK MPaBuIlo, (PU3HUECKUE 3a/1a4H CIIEyET peliaTh
B 00weM Buze. [Ipu 3Tom criocoOe He MPOU3BOAATCS BRIUMCIECHUS POMEKYTOUHBIX
BEJIMYMH; YHUCJIOBbIE 3HAUYECHUs MOJCTABISIOTCS B OKOHYATENIbHYIO (pabouyio)
(bopMyITy, BEIPOXKAIOIIYIO HICKOMYIO BEJTUYHHY.

S. [ToncraButh B pabouyto GopMyiny pa3MEpHOCTH WM COKPAILCHHbBIC
0003HAYEHHUS €AMHULl U YOETUTHCS B MPABWIBHOCTH €AMHHI] U3MEPEHUS] HCKOMOM
BEJINYUHBI.

6. Bripasuth Bce BenuWYMHBI, BXOJdAlMe B pabouyio Gdopmyny, B
equauiax CU u Beimucath UX ISl HATISAHOCTH CTOJIOUKOM.

1. [TonctaBuTh B OKOHYATEILHYIO (hOPMYITY, MOTYUYEHHYIO B PE3yJIbTaTe
peIIeHus 3a/1a4u B OOIIEM BHUJE, YUCIOBbIC 3HAYEHUS, BHIPAXKCHHBIC B €IMHHIIAX
onHOM cucreMbl. HecoOmioneHne 3TOro mpaBuja NPUBOAUT K HEMPaBUILHOMY
pesynbpTaTy. WckirodyeHwe M3 3TOro IMpaBuja JOMYCKAeTCs JUIIb I TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPBIE BXOJAT B BHUJE COMHOXHTENIEH C OJMHAKOBBIMH
MOKa3aTeNIIMU CTETIEHU B YUCIHUTENb U 3HaMeHaTellb (hopmyJibl. Takue BEJTUYMHBI

MOJKHO BbIpaKaThb B J'IIO6I)IX, HO TOJIBKO OJMHAKOBBIX CIMHHUIIAX.
60



8. [IpoBecT BBIUMCIEHHE HMCKOMOW BEJIMYMHBI, PYKOBOJICTBYSCH
IpaBUJIaMU NPUOJINKEHHBIX BBIUMCICHHM, 3a1IUCaTh B OTBETE YMCIOBOE 3HAUECHUE U
COKpAIllEHHOE HAUMEHOBAaHUE €MHULBI U3MEPEHUS] ICKOMOU BEJIMYMHBI.

9. [Ipu noacTaHoBke B pabouyo GopMyily, a TAKKe IPHU 3aIIUCH OTBETA,
YHUCJIOBBIEC 3HAYEHUS BEJIMYUH 3aIIMChIBATh KAK POU3BEIEHUE AECITUIHON APOOU C
OJTHOM 3Hayamed nu@poid mepen 3amiaToidl Ha COOTBETCTBYIOLLYIO CTENEHb IpPH

OCHOBaHMH JecaTh. Hampumep, BMecto 3520 Hajmo 3amucath 3,52x103, BMECTO
0,00129 3anucatp 1,29x10~ 34 T.1I.

10. OueHuTh MpaBAONOA00HOCTh YUCIEHHOTO OTBeTa. B psme ciyuyaes
Takas OIICHKAa ITOMOXXET OOHAPYXHTh OIIHOOYHOCTH ITOJIYUYCHHOTO pe3yJbTara.
Hanpumep, KIIJ[ TermoBoii MammHBI HE MOXET OBITH OOJBINE E€IUHUIIBI,
>JIEKTPHYECKHI 3apsl HE MOKET OBITh MEHBIIIE JIEMEHTAPHOTO 3apAa e =16x10 19

K1, ckopocTh Tena He MoKeT ObITh 0O0JIbIIE CKOPOCTH CBETA B BAKyyMeE U T.1I.

IMoaroroBka k JadopaTopHbIM 3aHATHAM. Bo Bcex mnaboparopusx
CYILIECTBYIOT OCOOBIC TMpaBuja MOBEACHUS CTYJACHTOB, KOTOPHIE HEOOXOAUMO
HEYKOCHUTENBHO COONIOaTh. DTH MpaBWiia HA3bIBAIOTCA IPaBUJIAMU TEXHUKU
0€30MacHOCTH.

3a 3HaHUE MPaBUJI TEXHUKU OE30MAaCHOCTH M 00513aTENbCTBO MX BBIMOIHSTD
Kb CTYJEHT JOJKEH PaclucaTbCs B COOTBETCTBYIOIIEM KypHAJIE.

3aganue (TeMy pabOThl) CTYJIEHT IMOJy4aeT Ha MNPEbIAYyIIEM 3aHSTHH.
JloMalHiow MOATOTOBKY K paboTe PEeKOMEHIyEeTCsl BECTH CIEIYIOIIMM OOpa3oM.
[Tpountats nMeromeecss onrcanne paboThl U OTMETHTHh BO3HHKIIHME BOIPOCHI H
HESICHOCTU. 3aTeM MPOYUTaTh COOTBETCTBYIOLIUE pa3leibl M0 y4eOHHWKAM WU
KOHCHekTaM Jekiuil. [locie 3Toro cHoBa BEpHYThCS M K ONHCAHUIO, MOAPOOHO
npopaboTaTh €ro U 0COOCHHO YacTh, MOCBSIICHHYIO MPAKTUKE, CAENIaTh 3aliCcH B
paGoueil TeTpaau, COCTaBUTh M 3alMcaTh MNPUMEPHBIA IUIaH MPOBEICHUS
HKCIIEPUMEHTA.

[Ipuns Ha 3aHATHE, CTYACHT MPEABABISCT MPEMOAABATENI0 CBOIO pabouyro

TCTpaab C 3alIUCAMU, IIPOACTIaHHBIMHA BO BPEM: ITIOATOTOBKH K pa60Te, H COacT OTUYCT
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no npeabiayiie. Ilocae 3Toro MoxHo, ¢ pa3penieHus npenoaaBaTess, NoJI0UTH K
CBOEMYy pabodyeMy MECTy U O3HAaKOMHUTHCA C YCTaHOBKOM, 3amucarh B pabodylo
TeTpajb JaHHbBIE O MpUOOpax.

[lepen BbImoONHEHHEM pPaOOTHI CTYJIEHT OeceayeTr C IMpernojiaBaresieM
(mpoBoaUTCS AOMyCK K paboTe), MpH 3TOM BBIACHAETCSA, HACKOJIBKO CTYACHT
MOATOTOBJIEH K padoTe.

HenoarorosneHHslii CTyAeHT K paboTe He Aomyckaercs. Eciu pe3ynabTaThl
OIpoca yJOBJIETBOPUTEIbHBI, CTyACHT MOXKET BBIIOJIHATH PadoTy.

[To oxOHYaHMU HU3MEPEHHM CTYIEHT MOKAa3bIBA€T MOJYUYEHHBIE PE3YIbTaThI
IPENoAaBaTeNlo, KOTOpBI MNpoBEpseT W MOANUCHIBaeT uX (0e3 moanucu
npernojaBaresiss padoTa HE CUMTAaeTcsl BbINOJHEHHOH). Ilocie 3Toro MoHO
pa3zo0paTh YCTAaHOBKY U IPUBECTHU B MOPSAIOK pabouee MecTo.

OG6paboTka pe3yJbTaTOB U OQPOPMIICHHE OTYETa MPOBOJUTCA B TEUCHHUE
HEJIEJIM T0CJe BBIMOIHEHUS paOoThl. CTyIEHT, HE COABIIMKA OTYETa B CPOK, K
clieyrolen paboTe He AO0MyCKaeTCsl.

IMoaroroBka pedepatos (pedepaTUBHBIX I0KJIAIOB).

Opnoit u3 (GopM BHEAYAUTOPHOH CaMOCTOSITENIBHOM pabOThl CTYIEHTOB
aBistoTcss  pedepatsl. Pedepar  sBasSeTcs NUCBMEHHBIM — JOKJIAJAOM  Ha
OIPEEICHHYIO TEMY, OCBEIAIOIINM €€ BOIIPOCHl HA OCHOBE 0030pa JIUTEPATYPHbIX
U IpyTUX UCTOYHUKOB. B m000M pedepare paccmaTpuBaeTcsi KaKOe-TO KOHKPETHOE
du3nueckoe SBJIEHHME, METOJ HCCleNoBaHusA, (U3MUECKUid npudbop u T.1.
CrnenoBaTenbHO, W W3y4Y€HUE JHMTEpATypbl, M HalucaHue pedepara, U €ro
o opMIICHUE TOJKHBI POBOAUTHCS HA OCHOBE aHAIIU3a (PU3NYECKOTO SBICHUS WU
Ipynnbl SIBJICHUN, (PU3MYECKUX METOJIOB HccienoBaHusa. B pedepare Henb3s
OTPAHUYUTHCS TOIBKO U3JI0KEHUEM KOJIMYECTBEHHOW MJIM KaU€CTBEHHOW CTOPOHBI
SBJICHUS, BBIBOJOM M aHAJIM30M (PU3MYECKHUX 3aKOHOB. 37E€Ch TIOJIE3HO [aTh
MCTOPUYECKYIO CIIPaBKY, HEOOXOIUMO MOKa3aTh, KaK JaHHOE (PU3HUECKOE SBIICHUE,
npuOop, METOJ HCCIEAOBaHUSA MPHUMEHSeTCs B 00JIaCTH, CBSI3aHHOW C
npodeCCUOHAIBHOM TMOATOTOBKOM cTyaeHTa. IIpu moarotoBke pedepata HaI0

HCIIOJIB30BAaTh JOITOJIHUTCJIIBHBIC HCTOYHUKHU JINTCPATYypPHhI, CIIPaBOYHHUKHU,
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NHTEPHET-pecypchl. Cieayer yuecTb, YTO MCHOJIb3YEMbI€ UCTOUHUKH JOJIKHBI
OBITh HE CIUIIKOM CTapbIMU (IO €CTECTBEHHBIM HAayKaM eJlaTelIbHbl UCTOUHUKH
uHdopmaruu 3a nociaenaue 10 er). B pedepare nomkHa OBITH MpeacTaBieHa U
apryMEHTUpOBaHa COOCTBEHHAs TOYKa 3pPEHUS CTYACHTa 10 HCCIEAyEMOMY
BOIPOCY, chopMyIMpoBaHbI BEIBOBI 1O padoTe. PedepaT momkeH ObITh MPaBUIILHO
oopMIIEH, CTPYKTYpPHUPOBAH, COJEPKATh CIIMCOK JUTEPATYPHI B COOTBETCTBUU C
['OCTom.

PedepatuBHblii MOKIaA MOMDKEH BKIOYaTh B ce0s 1enb  paboThI,
XapaKTEPUCTUKY HCIIOIb3YEMBIX METO/IOB UCCIIEIOBAHUS U CYIIHOCTH M3y4aeMbIX
SIBJICHUM, OMHMCAHHME HKCIIEPUMEHTAJIBLHOM YacTH (eciau OoHa Oblia), OCHOBHBIC U
HauOojiee MHTEPECHBIE Pe3yJIbTaThl W BBIBOJBI MO padote. Jloknan HE HOKEH
3aHMMaTh MHOro BpemeHu (7-10 MuUHYT), ’KelaTeabHO 3apaHee MOJATOTOBUTH
OCHOBHBIE TE3UCHI.

IMoaroroBka K 3k3amMeHy. JK3aMeH MO (PU3MKE - UTOT PadOTHI CTyACHTA B
TeueHue cemecTpa. ['0TOBUThCA K HEMY CIIEIYET YK€ C MEPBBIX HENENIb CEMECTPA,
HE OTKJaJbIBasg 9Ty pabOTy Ha H3K3aMEHAIMOHHYIO0 ceccuto. Heobxomumo B
KaJICHJJapHbIE CPOKHU BBIMIOJIHUTh M ClIaTh BCE JIaOOpaTOpHbIE pabOTHl M HWHBIC
3a/1aHus, T.€. K 3a4€THOM HeJelne (3TO MOCHIeI IS Hellels epe]l SK3aMeHaIlMOHHON
ceccuerl) TOMKHBI ObITh BBITIOJIHEHBI BCE MEKCECCUOHHBIE pabOThI. DTO SABISETCSA
YCJIOBUEM JIOMYCKA K IK3aMEHY.

HemnocpencrBeHHo mnepea 3K3aMEHOM HEOOXOJIMMO CHUCTEMATU3UPOBATH
MaTepHa JEKINUH, YeTKO BBIICIUTH CBSI3U MEXK]y Pa3IMYHBIMU JIEMEHTAMU Kypca.
Marepuai 1o kaxxoMy BOIIPOCY HY»KHO IIPOUYNUTATh HE MEHEE JBYX pa3, UCIOIb3Ys
y4EeOHUK U KOHCHEKT JIEKIMi, 3aTeM CaMOCTOSATEIbHO BOCIPOU3BECTU €ro,
00s3aTEIPHO  3aMKCHIBasi HEOOXOAUMBIE 3aKOHBI U (OPMYJIbI, BBIJCIHUTH
HETOHATHBIE MOMEHTBI JJII TOTO, YTOOBI MPOSICHUTHh UX HAa KOHCYJbTAllUM TIepe
HK3aMEHOM.

TpeboBanus Kk npeacTaBIeHUI0 U 0POPMJIEHUIO Pe3yJIbTATOB
CaMOCTOAATE/IbHOI PadOThI

TpeGoBanusa k KkoHcmekTy. KoHCHEKT 1o BompocaMm, H3y4aeMbIM
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CTYJIGHTOM CaMOCTOSITEJIbHO, TaK >K€, KaK U KOHCHEKT JIEKLMH, TOJKEH ObITh
HaIlMCaH aKKypaTHO, pa300puuBbIM MoyepkoM. HeoOXoaumMo oCTaBiATh MO AJIs
BOIIPOCOB M 3aMeuaHui. B KoOHCHeKkTe 00s3aTenbHO JOHKHA OBITH 3amucaHa
u3yyaemasi Tema, J1aH IepeueHb OCHOBHBIX BOIIPOCOB, pa30UpaeMbIX B JaHHOM TeMe,
pacCMOTpEHa CYIIHOCTh 3THX BOMNPOCOB. I3mokeHHWE BOIPOCOB HEOOXOAMMO
MOSICHATh pUCYHKaMH, cxeMamu, Tpadukamu. K mpuBoguMpiM GopMynaMm HYKHO
JIaBaTh MOSICHEHUS.

TpeGoBanusi Kk MOAroTOBKe BOMPOCOB Ha ceMuHap. CTyAeHT IOJDKEH
MOKa3aTh:

1. 3HaHue (GuU3NUECKOW CYIIHOCTH SIBIICHUW, YMEHUE JlaTh YETKOe
onpeseneHne GU3NISCKUX BEIIMYWH, 3HAHWE B3aUMOCBSI3€H MEXKIY (PU3HUECCKHUMHU
BEJTUYMHAMU.

2. SlcHoe mOHWMaHWE TPHUKIATHBIX ACTIEKTOB H3YYaeMbIX (HU3UUCCKUX
TEOPUH.

3. YMeHHe BBIBECTM U OOBSICHUTH pacueTHble (Gopmyibl. [Ipu BbeIBOIE
bopMyTIBI CIeayeT UCXOIUTh M3 OCHOBHBIX 3aKOHOB (3aKOHBI HbIOTOHA, 3aKOHBI
coXpaHeHwus, 3akoH OMa U T.1.).

TpeGoBanusi k penieHnIo 3aaa4n U ero opopmieHuro. CTyACHT TODKEH
MOKa3aTh SICHOE MMOHMMAaHWE MMOCTABJICHHOW mepen HuM 3amadu. [IpeacTaBieHHOE
pElIeHUe JOJDKHO MOJTHOCTBhIO OTpPakaTh BCE OCHOBHBIE ATambl paboThI. JlOMKHO
OBITH 3allMCaHO YCIIOBHE 3a7adyd, NPOW3BEIACH IIEPEBOA CAWMHUI] H3MEPCHHS
busnueckux BenuduH B cuctemy «CHy», mpu He0OXOAMMOCTH C/IeNIaH YePTEX WU
PUCYHOK, TIPUBEJIEHBI HEOOXOAMMBIE (POPMYIIBL. 3aauy CIIeIyeT peuIuTh CHaYaia B
o01eM BHUjIE, COMPOBOXKIAs PEIICHUE KPAaTKUMH KOMMEHTapusMu. [loydeHHbIN B
pe3ynbTaTe perieHus] YUCICHHBIN OTBET CIEAYET OIICHUTh C TOYKU 3PCHUS

TpeOoBaHuss K MOAroTOBKE OTYeTa MO JiaboparopHou padore. OTyer
(JtabopaTopHasi KapTouka) JOJDKEH TIOJHOCTBIO OTpa)kaTh BCE IMPOBEICHHBIC
WU3MEPEHUSI, BBIYUCIICHUS U X PE3YJIbTATHI.

[Tpu oneHke pabOTHI CTYIEHTA MPETOIaBaTeNIb YUUTHIBAET BCE ATAIBI pa0OTHI

CTyACHTA HAaJl OTYCTOM. Ecim oTuet He ObLI IIPUHAT IIPCIIOAABATCIICM K BO3BPAIIICH
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JUTsl 1OpabOTKH, TO BCE MCIPABICHUSI BHOCSATCSA B TOT K€ DK3EMIUISIp OTYETa; MpHU
HEOOXOJIMMOCTH MOXKHO JT0OaBJIATh K HEMY YHCTBIC JIMCTHI, HO TIEPBOHAYATHHBIH
BapUaHT C TTOMETKaMH MIPETIOIaBaTels JOJKEH ObITh COXpaHEH.

Otyet no 1abopaTopHO paboTe JOJIKEH COJIEPKATh:

1. Kpatkyro ¢hopMyIupoBKy 11esu paboTHI.

2. CxeMmaTH4eCcKHM YepTek, TMOACHSIOMIMI YCTPOWCTBO NpudOpa WU
YCTaHOBKM Y IIPUHLIMUII €T0 JICUCTBHUS.

3. Kparkyro Teopuro, coaepxamiyro pabouyro  GopMyny — wWiIn
MOCJIEIOBATEIBHOCTD (POPMYIL.

4. Pe3ynpTaThl U3MEpeHU (110 BO3MOXKHOCTH B (hopme Tabiuir). B oTuere
CJIeyeT MPUBOJUTh PE3YyJIbTaThl BCEX HM3MEPEHUN, B TOM YHUCJIE M OKa3aBIIUXCS
OIIMOOYHBIMU. YKAa3bIBaCTCS U MPUYMHA, MO KOTOPOHM OHM HCKIIOYEHBI U3
NAITBHEUIIINX BEIYNUCIICHUH.

5. Beruncnenue pe3ysbTaToB. BeiunciaeHust npuBOASATCS B CIEAYIOIIEM BU/IE:
BBINTUCHIBAETCSl CHavyayna QopMyna B oOmeM BHie, 3aTeM Ta ke ¢opMmyrna C
MOJACTAaHOBKOW UYMCIICHHBIX 3HAYCHUM BEJIWYMHBI. Eciau ollHAa W Ta XK€ BeIMYMHA
BBIYHCIIIETCSI HECKOJIBKO pas3, TO GOopMyITy TOBTOPATH HE CIEAyET.

6. Bebruncnenne mnorpemHocteil. IlpuBoastcs (opmysibl  BbIYMCIECHUS
MOTPEIIHOCTEN U pacyeThl MO 3TUM (OpMyJIaM.

7. OKOHYATENBHBINA PE3YIbTAT WIN TAOJINIIA PE3YIIHTATOB.

8. BmBogpl. K HUM OTHOCATCA: 3aKJIIOYEHHME O COOTBETCTBUU
AKCHEPUMEHTAIIbHBIX PE3YJIbTATOB TEOPETUYECKUM, O BO3MOXKHBIX IPUUYMHAX
OTKJIOHEHUM, O CPAaBHUTEIBHOW POJIM OTIACIBbHBIX UCTOYHUKOB ITOI'PEIIHOCTEU, O
HeJI0CTaTKaxX MPUMEHSIEMOro METO/1a, MPUOOPOB U T.1I.

TpeboBanus k opopMmiaeHuro pedepara:

1. Pedepar pomxeH ObITh MOArOTOBIEH Ha JucTax Qopmara A-4 ¢
OCTaBJIEHHBIMU HA HUX MOJISIMA U IPOHYMEPOBAHHBIMU CTPAHUIIAMU.

2. OOwveM pedepaTa MOMKEH COCTaBIAThH mpuMepHOo 8-12 cTpanHwuIl
MaIlIMHOIIUCHOTO TEKCTA.

3. Brauaine IIOMCIIACTCA THTy.]IBHBIﬁ JIMCT, JaJICC IIaH — IICPCUCHb OCHOBHBIX
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BOIIPOCOB, paccMmaTpuBaeMbix B pedepare. W3noxeHue paccMaTpuBaeMbix
BOIIPOCOB CJIEAYET COMPOBOKAATH BHIBOJIOM (hOPMYJI, HEOOXOIMMBIMU PUCYHKAMHU,
yepTexamu U cxemamu. B koHIie paboThl GOopMyIHUpPYIOTCS BBIBOJIBI, 1a€TCS CIIUCOK
WCIIOJIb3YEMOM JINTEPATyPhl, CTABUTCS MOANUCH CTYAEHTA, AaTa.

4. Ilpu moaroTroBke pedepara cieayeT UCIOIb30BaTh OPOIIIOPHI, YUSOHUKH,
CTaThbU B HAYYHBIX U HAy4YHO-NIONMYJApHBIX )KypHanax, UHTEPHET-pecypcer.

5. Pedepar mnpencraBusercs B CpPOKH, NPEAyCMOTPEHHbIE Y4eOHBIM
rpadukoM, U 3aIIUIIACTCS.

Kpurepuu onieHKH BbINOJHEHHUS CAMOCTOATEIbHOI Pa0doThI.

Kputepun omeHku padoTbl 10 CAMOCTOSITEJIBHOMY H3Y4YEHHIO
OT/JEJbHBIX BOIPOCOB TEOPETHYECKOI0 KYpca M HMX KOHCHEKTHPOBAHHUIO
(0ay1Bl CyMMHPYHOTCH € 02/UIAMM MPOMEXKYTOYHOM ATTECTALMH).

3 Oansa — B KOHCIIEKTE JaHO OIpeAeNieHHe OCHOBHBIX MOHATHH, M3J0XKEHA
CYIIHOCTh (PU3NYECKHX SIBJICHUH, N3yYaeMbIX B TaHHOU TeME, JaHbl (HOPMYIUPOBKU
($u3NYECKUX 3aKOHOB, MOKa3aHbl B3aUMOCBSI3M NOHATUN, CIEACTBUS (PU3MUECKUX
TEOpUH, MpUMEpPhl MPUMEHEHHS U3ydaeMbIX (PU3NYECKUX 3aKOHOB. M3ydaembiii
BOIIPOC TOJHOCTBIKO PACKPBIT, MaTe€puan CTPYKTYPUPOBAH, IPEACTABIEH C
UCIIOJIb30BAaHUEM TMOSICHSIOIIMX PUCYHKOB, cXeM, rpadukoB, Tadmun. KoHcmnekr
HaIlMCaH aKKypaTHO, YKa3aHbl yYeOHUKHU U y4eOHbIE MTOCOOUsI, UCIIOJIb3YEMbIE TTPU
NOJATOTOBKE KOHCIIEKTa, HMMEKTCS TOJsd Ui 3aME4YaHWil IpernojaBaress,
c(hOpMYIUPOBAHBI YTOUHSIOIINE WU HESICHBIE BOIIPOCHI.

2 Oayia - B KOHCIIEKTE JIaHO OIpEAeSIEHUe OCHOBHBIX MOHSATHM, U3JI0KEHA
CYLIHOCTb (PM3NYECKUX SBJICHUM, N3y4yaeMbIX B JAaHHOU TeMeE, 1aHbl (POPMYITUPOBKU
(bU3MYECKUX 3aKOHOB, MOKa3aHbl B3aUMOCBS3HM MOHSATUN, CIEICTBUS (PU3NUECKUX
TEOpUid, TPUMEPHI MPUMEHEHUS H3y4aeMbIX (PU3NYECKUX 3aKOHOB. M3ydaembiii
BOIIPOC PACKPBIT, MaTepuan CTPYKTYpUPOBAH, INPEICTABIECH C HUCIOJIb30BaHUEM
MOSICHSIIOIIUX PUCYHKOB, CXeM, rpaguKkoB, Tabnuil. KoHCIIEeKT HanucaH akKypaTHo,
yKa3aHbl Y4YeOHHKM M Yy4eOHbIE€ MOCOOMS, HCIIONb3yeMble IPU MOJATOTOBKE
KOHCIIEKTa, UMEIOTCA MOJIA IJis 3aMeyaHul MpenojaaBaTesis, cHOpMyIUPOBAHbI

YTOYHSIOIIHAE UJIM HESICHBIC BOIIPOCHI.
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JlomyckaeTcss oaHa - JBE HETOYHOCTHM B M3JOKEHMHM BOIpoca H
HECYIIECTBEHHbBIE MOTPELUTHOCTH B OPOPMIICHUN KOHCIIEKTA.

1 Gann - B KOHCHEKTE JAaHO ONpPENEJICHUE OCHOBHBIX MOHATHH, W3JI0KEHA
CYIIHOCTh (DU3MYECKUX SBJICHUH, H3y4aeMblX B JaHHOM Teme, IOKa3aHbI
B3aMMOCBS3HM MOHATHHA, AaHbl (POPMYIHUPOBKU (HU3UUYECKUX 3aKOHOB. M3yuaemblii
BOIIPOC B OCHOBHOM DAacKphIT, IPU H3JIO0KEHUU MaTepHalla HCIOJIb3YIOTCS
MOSICHSIIOIIINE PUCYHKH, CXEMBbI, rpaduku, Tabnuibl. KoHCIEKT HanmucaH akKypaTHo,
yKa3aHbl Y4YeOHUKH M Yy4eOHbIE MOCOOMS, HCIIONb3yeMble TPU MOJATOTOBKE
KOHCIIEKTa, UMEIOTCS TIOJIS JJIsl 3aMEeUaHui MPerno1aBaTelis.

Jlonyckarotrcss HekoTopbie ommOku (1) u HerouHocTH (2-3) B M3JI0KECHUH
BOIIPOCA U MOTPEHIHOCTH B O()OPMIICHHH KOHCIIEKTA.

0 6amnoB — KOHCIIEKT HE MOJATOTOBJIEH, WU MOATOTOBJIEH (OpMaibHO; HE
pPacKphITa CyIIHOCTh U3y4aeMOro BOIIPOCA, HE MOKa3aHbl B3aUMOCBSA3U (PU3HUECKHUX
NOHATUH, HET NPUMEPOB UCIOJIB30BAaHUS 3aKOHOB (HU3UKA WIH (PUINYECKUX
METOJIOB U MPUOOPOB, HE MPOCIEKHUBACTCS CTPYKTypa H3yyaemoro Bompoca. B
U3JI0)KEHUH MaTepuasa JOMylleHbl TpyObie ommOku. KOHCIIEKT HamMcaH Koe-Kak,
HE YyKa3aHa MCIOJIb30BaHHAs JIUTEpaTypa, JMOO HCIOJIb30BaHbl HETOAXOJSIINE
VMCTOYHUKHU MH(POPMALIMH.

Kpurepuu oueHkH caMOCTOATEIbHOM MOATOTOBKH CTYACHTA K
BBINOJTHEHHIO JIA00PATOPHOH PadoThl U 0OPMJIEHHIO 0TYETA

Pe3ynbpTaThl caMoOCTOATENBHOM pabOThl CTyAEHTAa MO TOATOTOBKE K
71a00paTOPHBIM 3aHATHUAM OTPaKalOTCS B YCTHOM OTBETE CTY/AEHTA MPHU JOMYCKE K
paboTe, BBIMIONHIEMBIX pacyeTax ¥ odopmiieHHH oTyeTa 1o padore. Kpurepuu
OLICHMBAHUS ATUX BUJIOB PaOOThI MPEICTABIEHBI B IPUIIOKEHUH 2.

KpuTtepun oieHKH caMOCTOAITE/ILHOM NMOATOTOBKH CTYIeHTA K
CeMHHAPY U pellleHnI0 32124

Pe3ynbrarthl caMOCTOSITENIBHOM palOThl CTYJEHTa IO TMOATOTOBKE K
CEMUHAPCKUM 3aHSATUSAM OTPAXXarOTCsA B YCTHOM OTBETE CTYZEHTa HA CEMHUHAPE U B
peuieHuu UM 3aaad. Kputepun oneHMBaHMs 3TUX BUAOB pabOThI MPECTABICHBI B

MPUIIOKEHUH 2.
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Kpurepuu ouenku pedepara/pedeparuBHOIO J0KJIAAa IPHU
onpeaeJieHUM TEKYIIero peiiTHHIra CTyeHTa (10NoJHUTeIbHasi padoTa
CTYJAEHTA, He ABJISIETCHA 00s13aTeJIbHOM).

9-10 OamoB BBICTABISAETCA CTYIAEHTY, €CIM CTYJACHT TPEACTaBUI
coJiep>KaHue, MOJHOCTHIO COOTBETCTBYIOIIEE 3asBICHHON TeMe pabOThI, BBIICTHII U
paccMOTpesl OCHOBHBIE BOIPOCHI, BBIPA3WJl CBOE MHEHHUE MO C(HOPMYITHPOBAHHON
npobieme, aprymeHTupoBanl ero. IlpuBeneHbl JaHHBIE OTEYECTBEHHON U
3apyOeXHOW  JHUTEpaTyphl, crpaBodHass  HWHGOpPMAIIHSL. PaccmoTpensr
npodeccuoHanbHbIe acneKThl MpoodsieMbl. CTYJIEHT MOKa3aad BJaJeHHUE HABBIKOM
CaMOCTOATENLHON HCCIEI0BATENbCKON paboThl MO TeMEe; METOJAMH U MpUEeMaMHU
aHajgu3a TEOPETHUYECKUX W/WIM TPAKTUUYECKUX aCIEeKTOB H3ydaeMoM o001acTy,
ymenue pabdorarb c¢ Jgureparypoilt u MHTEPHET-pecypcamu. ®akTtuueckux
OIIMOOK, CBSA3aHHBIX C NOHMUMaHUEM mpoOnemsbl, HeT. OdopmileHne padoThI
cooTBeTCTBYeT TpeboBaHusAM. [Ipu ycTHOM 3amuTe pedepara CTyIEHT MOKazaj
YMEHHE apryMEHTHUPOBaTh CBOIO TOUKY 3pEHHs, OTJIMYHOE 3HAHUE MaTepHala,
IIPEICTABICHHOIO B pabOTe, XOPOIllee BIaJACHUE JOTMYECKH BBICTPOEHHON YCTHOM
peublo.

7-8 - OamioB - paboTa XapakTEPU3yEeTCS CMBICIOBOH OOIIHOCTHIO,
CBSA3HOCTBIO U MOCEA0BATEIbHOCTHIO U3JI0KEHHUS; JOMyIeHO He OoJiee 1 ommOKu
py OOBSICHEHUH CMBICTIA WK cojiepkanust mpoosiembl. Coaepskanne, B OCHOBHOM,
COOTBETCTBYET 3asBJICHHON Teme. Jljis apryMeHTaluMu MPUBOIATCS JaHHBIE
OTEUECTBEHHBIX M 3apyOeKHBIX aBTOPOB. PaccMoTpeHbl mpodeccuoHaIbHbIE
acmekTbl TpooOsieMbl. [IpoaeMOHCTpUPOBAHBI HCCIEAOBATEIILCKUE YMEHHUS W
HaBbIKU. Cepbe3HbIX (PAKTUUECKUX OLIMOOK, CBSI3aHHBIX C IOHUMaHUEM MPOOJIEMBbI,
HeT. Jlomymiensl oHa-Be OMMOKK B odopmiieHnn padoThl. [Ipu ycTHOM 3amuTe
pedepata CTyIEeHT mMoOKazaJl YMEHHE apryMEHTHUPOBATh CBOIO TOYKY 3pEHUS,
XOpolllee 3HAaHHWE MaTepualia, MPEACTaBICHHOro B paboTe, XOpollee BIaJICHUE
JIOTUYECKHU BBICTPOCHHOM YCTHOU PEYBIO.

5-6 OamaoB - CTYJIEHT MPOBOJUT JIOCTATOYHO CAMOCTOSITEIBHBIN aHalu3

OCHOBHBIX BOIIPOCOB TCEMBbI; B HCJIIOM IMOHMMACT CYHIHOCTH PACCMATPUBACMBIX
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bu3nuecKux SBIICHUN, OJIHAKO JOIYCKAET HapyILIEHUE MOCIEA0BATEIIbHOCTU U
CBSA3HOCTH B W3JI0KEHUU BOmpocoB. [lpennaraemeiii maTepuan, B OCHOBHOM,
COOTBETCTBYeT TeMe paboThl. PaccMoTpeHBI HEKOTOpBIE MPOQPECCHOHATBHBIE
acriekTel mpoOseMbl. Mcnonb3ytorcs autepatypHble uctounuku 1 MHTEPHET-
pecypcsl. JlomyiieHo He 601ee 2 omMOO0K B COAEPKaHUU BOMPOCOB U B 0(OPMIICHUN
paboTtel. [Ipu ycTHOM 3ammTe pedepara CTyJEHT MOKa3al YMEHHE U3JI0KUTh CBOIO
TOYKY 3pPEHHMsI, 3HAHUE OCHOBHOI'O MaTepuasa, MpeACcTaBIeHHOro B padoTe.

0-4 Gamma - paboTta mpeacTaBiIsSeT cOOOM MEepPeCKa3aHHBIA WIIH TOJHOCTHIO
NepenucaHHbli MCXOJIHBIM TEKCT 0e3 Kakux Obl TO HU ObUIO KOMMEHTapHEB,
ananu3za. He packpbiTo copepskanue TeMbl. He paccMoTpensl mpodeccruoHanbHble
acrekThl Tpobsiembl. JlomyiieHO Tpu uiuM Oojiee TpeX OIMMOOK B H3JI0KCHUU
CYIIHOCTH BOIPOCOB M B odopmieHun padboTel. Mcnonb3yroTcs ycTapeBiive
ucrouyHuk uHbopmauuu. [lpu yctHOM 3amure pedepara CTyIEHT HE ymeeT
U3JIOKUTHh CBOIO TOYKY 3PEHUS, MOKAa3bIBAET HE3HAHME OCHOBHOIO Marepuala,
MPE/ICTABICHHOTO B paboTe, HE BIAJICET CBI3HON YCTHOM PeUblo.

Kpurepuu onieHKk#n caMoOCTOATEIbHOI MOATOTOBKH CTYAE€HTA K
IK3aAMEHY

Pe3ynbTaThl caMOCTOSITENIHLHOM pabOThI CTYIEHTA MO MOATOTOBKE K IK3aMEHY
OTPAXAIOTCA B yCTHOM OTBETE CTYyJICHTa Ha 3K3aMEHE/KOHTPOJIHHOM
cobecenoBanuu. Kputepuu olieHMBaHHUS STOTO BUAa pabOTHI TMPEICTABJICHHI B

MIPUIIOKEHUH 2.
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MMacnmopt ®OC

10 AN CHUIIJINHC «Duznka»

Koan Jransl popMUpPOBaHUS KOMIIETEHIIUN
¢popmyaupoBka
KOMIIeTEeHIIUH
OIIK-1 - cnocoOHOCTH IIEPCIEKTUBHBIC HAIIPABJICHUS PA3BUTUS IIPUKIIAIHBIX
OCYMIECTBIATD MOUCK, | 5 pa3nenoB  (U3WKK, COBpPEMEHHBIC  (PU3UYCCKUE
Xpauenue, 0bpaboTKy METO/IbI HCCIICA0BAHUSI, PHOOPHYIO Oasy
U aHanu3 uHdopmanuu
u WYIHBIX
3 pasit aHaAJIM3UPOBATh pe3yIbTaThl AKCIIEPUMEHTA,
HCTOYHUKOB U 0a3
Ymeer OCYUIECTBIISITh CTATUCTUYECKYIO 00pabOTKY JaHHBIX,
JAHHBIX, IPEACTABIIATH
ee B TpeOyeMoM MOJIyYEHHBIX B X0JI€ IKCIIEPUMEHTA, JIeIaTh BBIBOIbI
dbopmare ¢
UCIIOJIB30BAHUEM HaBbIKaMU pa6OTBI C UBMCPUTCIIbHBIMHA HpI/I60paMI/I u
MH(POPMAIIMOHHBIX, Bnageer | cmocobamu MPEJICTaBICHUS MOJTy4YEeHHOM
KOMIIBYOTCPHBIX U I/IH(bOpMaI_[I/II/I
CETEBBIX TEXHOJIOTHUI
[TK-29 - ctocoOHOCTH 3aKOHBI  (DU3UKH, PETYJIUPYIOIIME  MPOTEKAHUE
H3MEPATH U OMOXMMUYECKUX U OMOTEXHOJIOTUYECKUX MPOIECCOB,
COCTABJIATD OMUCAHKE | 3Haer ¢usnyeckue HaKTopbI, BIUSIOIME HA ITH IPOLECCHI,
MIPOBOJUMBIX
CIOCOOBI X y4eTa
AKCIIEPUMEHTOB,
MOITOTAaBIIUBATh
UCIOJIb30BaTh 0a30BbIe 3HAHUS B 00JIACTH (PU3UKH
JAHHBIC TS
cocTaBNeHns 0630POB, | vy eer JUIsL  YIOpaBJIEHHS  IPOLIECCOM  IPOM3BOJCTBA
OTYECTOB M HAYYHBIX MNPOAYKTOB IIUTAHHUA Ha OCHOBC HpeBpaHIeHHfI
myOIuKaIuit; OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB;
BJIa/ICHUE
CTaTUCTUYECKUMU
METOJaMH 1 .
MpueMaMy aHaJiu3a CBOWMCTB CBHIPbSl W TMHIIEBBIX
CpelcTBaMHU
IIPOJYKTOB Ha OCHOBE UCIIOJIb30BaHUs
00paboTKu Bnaneer PoRy .
SKCIIepHMEHTAIbHBIX (GyHIaMEHTaIbHBIX 3HAaHUN B oOiactu (U3NKU U
JJAHHBIX IPOBEACHHBIX @PBPI[ICCKHX MCTOIOB
HUCCIeJ0BaHUU
KoHTpoJIb 10CTHKREHMS 11eJIell Kypca
Ne | KonTpomup Kozp! u 3Tamnsl popmMupoBaHus KOMIETEHINN OneHouHble
1/ yeMbIe CpencTBa
n | pasnenst/ TEeKyluil | mpome
TEMBI KOHTPOJIb | KYTOY
JTUCUUTLIINH Hast
BI aTTec
Tanus
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Monyns 1. | [IK-29 | 3HaeT coBpeMeHHbIEe (PU3NIECKHE METOIbI CobecenoB | YctH
@usnuecku | OIIK-1 | uccnenoBanusi, METOTUKY pabOTHI ¢ aHue IpH | bl
€ OCHOBBI ($U3NIECKUMHU U3MEPUTENFHBIMU PUOOPAMHU | IOMYCKE K | OTBET
MEXaHUKU ap (YO-1) | (VO-
Koncmekr | 1)/
(TTP-7) TECT
(ITP-
1)
YMeeT UCHOIb30BaTh (PU3NIECKHE METO/IbI Jlaboparop | [Ipakr
M3MEpPEHUS IS ONIPEIETICHUS Has pabora | muecK
KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (TTP-6) oe
TOTOBOM MPOIYKIUH, IPOBOAUTD 3aJ1aH
MaTeMaTHYeCKyI0 00paboTKy pe3yibTaToB ue
HU3MEPCHHS; (ITP-
11)
Bnapeer npuemamu aHanusa cBoUcTB celpbsi | JIaGopatop | ITP-11
Y TIMIIEBBIX TPOAYKTOB HAa OCHOBE Has pabora
UCIIOJIb30BaHus (pyHIaMeHTa bHbIX 3HaHui B | (ITP-6)
obnactu GU3UKH U PU3UIECKUX METOJIOB;
3HaeT coBpeMeHHbIe (PU3NUECKIE METO IbI Tect (MP-1) | YerH
WCCIICIOBAHMSI, METOAUKY PaOOTHI C Koncmekr | wiid
(GusnueckumMu u3mepuTensHbpMu pubopamu | (ITP-7) OTBET
(YO-
1)/
TECT
Monyas 2. (ITP-
MexaHuuec 1)
KHe
xonebanms | [K-29 YmeeT ucnions30BaTh GU3MUECKUE METO B Jlaboparopu | ITP-11
U ynpyrue OIIK-1
BOJIHEL U3MEPEHUS UL OIIPENECICHNSA as  pabora
KOJIMYECTBEHHBIX XapaKTEPUCTHK CHIPhS U (TTP-6)
TOTOBOH MPOIYKIINH, IPOBOIUTH
MaTeMaTHYeCKy 00paboTKy pe3ybTaToB
U3MEpEHus;
Buameer nmpuemamu aHanm3a CBOMCTB chipbst | JIabopatopn | TTP-11
M MHIIEBBIX IPOAYKTOB Ha OCHOBE as  pabora
WCTIOJIh30BaHUs (PyHIAMEHTALHBIX 3HAHUN B (I1P-6)
o0nactu GpU3MKU U PU3NIECKHX METOJIOB;
3HaeT coBpeMeHHbIE (PU3MUECKIE METO b Cobecenosa | YO-1
ﬁgizz;nip IK-29 HCCIIeI0BaHUs, METOOUKY pa6OTBI C HUEC opu | [TIP-1
wast dusmka | OITK-1 (U3NUECKIMHU H3MEPUTENFHBIME NTpuOopamu | AOIYCKE K
0 a/p (YO-1)
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TEPMOJIUHA YMeeT UCTIONIB30BaTh GUBNYECKUE METOIBI Jlaboparopu | [TP-11
MUKa. HM3MEPEHUS IJI OIPEaCIICHUS as  pabora
KOJIMYECTBEHHBIX XaPAKTEPUCTUK CHIPhS U (TTP-6)
TOTOBOM MPOYKITUH, IPOBOJHTH
MaTeMaTHYeCKyI0 00paboTKy pe3yibTaToB
H3MEpeHUs;
Bnaneer npremaMu aHanu3a CBOWCTB chIpbsi | JIaboparopn | [TP-11
U NUIIEBBIX IPOAYKTOB HA OCHOBE as  pabora
WCIOJIb30BaHUs (DyHIaMEHTAIBHBIX 3HAHHUI B (TTP-6)
obnactu HU3MKU U PUINIECKIX METOJIOB;
Jla6opatop | Konc
CHOCOOBI TNIAHWPOBAHUS U OPTaHU3AINH
5 Has paboTa | MeKT
y4eOHOH pabOThI, OCHOBHBIC BHU/IbI (ITP-6) (I1P-
MH(OPMALIMOHHBIX PECYPCOB U METOIUKY 7
paboThl C HUMU
[1K-29
COCTaBJIATh IJIaH PaOOTHI U OCYLECTBIISATh Jlaboparop | [1P-7
OTK-1 aHaJIU3 €€ Pe3yJIbTaTOB, OCYIIECTBISATh NOUCK | Has pabora
HY>KHOU HH(POpPMAIIH C UCIIOIB30BaHUEM (TTP-6)
Pa3IUYHbBIX WH(OPMALIMOHHBIX PECYPCOB
HaBbIKAMM aHAJIN3a, CUCTEMaTHU3aI1H, Pedepar [1P-7
MO/JICITUPOBAHUS (TTP-4)
3HaeT cOBpeMeHHbIC (PU3UIECKIEC METOIbI Cobeceno | YO-1
WCCIICIOBAHMSI, METOAUKY PaOOTHI C aHue  Ipu
(U3HYECKUMHU U3MEPUTEILHBIMY PUOOPAMH | JOMYyCKE K
a/p (YO-1)
Koncnekr
(TIP-7)
YMeer uCnoab30BaTh GU3NYECKUE METOIBI Jlaboparop | [1P-11
[TK-29 M3MEPEHUS /IS ONpeACTICHHS Has pabora
OTK-1 KOJINYECTBEHHBIX XapPAKTEPUCTUK CHIPbS U (TTP-6)
Monyas 4. TOTOBO¥ MPOYKIIUH, IPOBOIUTH
OuexTpHe MaTeMaTHYeCKyI0 00paboTKy pe3yinbTaToB
CTBO U
MarHeTusM. MBMCEperHA,
Banapeer npuemamu ananusa cBOWCTB celphsi | JIaGopatop | ITP-11
Y TIUIIEBBIX MMPOTYKTOB HA OCHOBE Has pabora
UCIIOJIb30BaHuUs (pyHIaMeHTa bHbIX 3HaHuil B | (ITP-6)
o0nactu GU3MKU U PU3NIECKHX METOJIOB;
3HaeT METO/Ibl CTATUCTUYECKON 00paboTKH Jlaboparop | YO-1
nH(pOpMaILIUY, TOTy4YEeHHOU B pe3yJbTaTe Has pabora
OIIK-1 | dKcrepuMeHTaIbHOTO ucciaenoBanus, metosl | (ITP-6)

npeACcTaBiIeHUs HHOOPMAITUH C
HCMOJIb30BAHUEM KOMIBIOTEPHBIX
TEXHOJIOTUN
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YMeer OLEHUBATh JOCTOBEPHOCTD JlaGopatop | I1P-11
MOJTyYSHHBIX B X0JI€ KCIIEPUMEHTA Hasi pabora
pe3yJIbTaTOB U JOIIyCKAEMYIO IIOIPEIIHOCTD (TTP-6)
Baaneer HaBbIKaMH OCTPOCHUS TPa(HKOB, Pedepar [1P-7
HaBBIKAMH MOJICJTUPOBAHUS IIPOIIECCOB C (TTP-4) /TIP-
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX 11
TEXHOJIOTU
3HaeT coBpeMEeHHbIE (PU3HMUECKUE METO b Cobecenos | YO-1
UCCIICIOBAHMSI, METOAUKY PaOOTHI C aHue Tpu
(GU3NIECKUMHU U3MEPUTENFHBIMU IPUOOPAMHU | IOMYCKE K
a/p (YO-1)
KoHncnekr
(TIP-7)
YMeeT UCHOIB30BaTh (U3NIECKHE METOIbI Jlaboparop | [1P-11
[IK-29 M3MEPEHUS ISl ONpeACTICHHS Has pabora
OTK-1 KOJINYECTBEHHBIX XapPAKTEPUCTUK CHIPbS U (TTP-6)
TOTOBOH NMPOJYKIINHU, IPOBOAUTH
MaTeMaTHYeCKy0 00paboTKy pe3ysIbTaToB
U3MEpEeHus;
Bnapeer npuemamu aHanusa cBoUcTB celpbsi | JIaGopatop | ITP-11
Y TIMIIEBBIX TPOAYKTOB HAa OCHOBE Has pabora
UCIIOJIb30BaHuUs PpyHIaMeHTa bHbIX 3HaHuil B | (ITP-6)
obmacti 3Nk U GU3NIECKUX METOJIOB;
METO/bI CTATUCTUYECKON 00padOTKH Koncmoekr YO-1
Moyns 5. uH(pOpMaINH, TOJTyYeHHO! B pe3yJibTaTe (TIP-7)
Onruka. HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS, METOIbI
IpeJCTaBIeHNUs HHPOPMALIUH C
WCTIOJIH30BAHNEM KOMIBIOTEPHBIX
TEXHOJIOTUI
I1K-29
OLICHUBATh JOCTOBEPHOCTH MOJYYECHHBIX B Jlaboparop | [1P-11
OTK-1 XO07I€ HKCIIEPUMEHTA Pe3yJIbTaTOB U Hasi pabora
JIOTYCKaeMy0 OTPEIIHOCTD (TTP-6)
HaBBIKAMHU NOCTPOEHUs rpaduKoB, HaBblkaMu | Pedepar I1P-7
MOJEIIMPOBAHUS IPOLIECCOB C (TTP-4) /TIP-
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX 11
TEXHOJIOTUH
Koncnekr | ITP-7
3HaeT criocoObl pecTaBineHus pesynsratoB | (ITP-7) /TIP-
UCCIIeIOBAHMSI, METOAbI MaTeMaTUYECKON 11
00pabOTKH Pe3yIbTaTOB U3MEPEHUS
[1K-29
Ymeer enaTh onMcaHue IPOBOIUMBIX Jlaboparop | [1P-11
AKCIIEPUMEHTOB, aHAIN3UPOBAThH Hasi pabota
JIONYIIIEHHBIE B X0 dKcnepuMenTa omubku, | (ITP-6)
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(hopMyIHUpOBaTh BHIBOJABI H O(OPMIISTH OTYET
0 IIpo/ieTIaHHOM paboTe

Bnapneer HaBbIKaMu pabOTHI C Pedepar [1P-4
U3MEPHUTEIILHBIMU TTPUOOpaMU U (TTP-4)
WHCTPYMEHTaMH
3HaeT COBpeMEHHbIC (DU3NUECKUE METOIbI Tect (ITP- | YO-1
WCCIICIOBAHMSI, METOAUKY PaOOTHI C 1)
¢bu3znyeckuMu u3MepuTensHbIMU pubopamu | Koncnekr
(TTP-7)
YMmeeT UCTIOIB30BaTh GU3HUESCKUE METOIBI JlaGopartop | I1P-11
W3MEpEeHUs ISl ONpeIeTICHUS Hasi pabora
[IK-29 KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (TTP-6)
OTK-1 TOTOBOH MPOIYKIINH, IPOBOIUTH
MaTeMaTHIECKyI0 00paboOTKy pe3ysIbTaToB
W3MEpEHUS;

Monys 6. Baaneer npuemamu aHanu3a cBOMCTB cbipbsi | JlJaGopatop | T1P-11

ATOMHAs Y MHUIIEBBIX TPOJTYKTOB HA OCHOBE Hast pabora

pusnKa UCIIOJIb30BaHus (pyHIaMeHTa bHbIX 3HaHuii B | (ITP-6)

1212;11({):(1;;0171 obnactu GU3UKU U PU3UIECKUX METOJIOB;

TeOpHH. 3naer cnocoOkl npenacrasienus pesynsratos | Jlaboparop | ITP-11
WCCIICIOBAHMSI, METOABI MATEMaTHYECKON Has pabora
00paboTKHU pe3yIbTaTOB U3MEPEHUS (TTP-6)

Ymeert zienaTh OMCAHUE TPOBOIUMBIX JlaGopartop | I1P-11
AKCIIEPUMEHTOB, aHAJIM3UPOBATD Has pabora
[IK-29 | momymieHHbIE B X07€ dKcriepuMenTa omuoku, | (ITP-6)

(dhopMynHUpoBaTh BHIBOABI U OOPMIISTH OTYET
0 MpoieNIaHHON paboTe

Pedepar I1p-7
Bnapeer HaBbIKaMu paboOTHI C

(TTP-4) /TIP-
M3MEPUTENBHBIMHU PUOOPAMH U 1
WHCTPYMEHTaMH
3HaeT coBpeMeHHbIe (PU3NIECKHE METOIbI Tect (ITP- | YO-1
UCCIIEI0OBaHMs, METOIUKY pabOThI C 1)
¢bu3nIecKuMHU U3MepuTeNbHBIMU TipuOopamu | KoHcmekt

(TTP-7)

Monayns 7. TIK-29

SnepHas OITK-1 YMeeT UCHOIb30BaTh (PU3NUECKUE METOBI JIa6oparop | ITP-11

Pusuxa. U3MEPEHUS 11 ONIpeaCIICHUS Has pabora
KOJIMYECTBEHHBIX XaPaKTEPUCTUK CHIPbS U (TTP-6)

FOTOBOM MPOAYKIUHU, TPOBOAUTH
MaTeMaTHYeCcKyIo 00paboTKy pe3yibTaToB
W3MEPEHUS;
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Baaneer npuemamu aHanan3a CBOMCTB ChIPbS
Y TIUIIEBBIX MMPOTYKTOB HA OCHOBE
MCIOJIb30BaHUs (DyHIaMEHTAIBHBIX 3HAHUI B
obnactu GU3MKU U PUINIECKIX METOJIOB;

Jlaboparop
Hasi pabora
(TTP-6)

I1p-11

IlIkana oueHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMITETEHIIMH

no AucHMILInHe «Ou3nuKa»

Koa u Jrtansl GOPMUPOBAHUS KpHUTepUHU NnoKa3aTesn 0an1bI
(¢opMy.THpPOB | KOMIETEHUMH
Ka
KOMIIeTEeHIIUH
3aKOHBI  ()M3HMKH, | HA3HAYCHHE U | 00JIacTH 45-64
OIK-1 peryiupymoiiue CIIOCOOBI MPUMEHEHUS
IK- -
5 [IPOTEKAHUE UCIIOJIB30BAHUA | 3aKOHOB
CTIIOCOOHOCTh
Onoxumuyeckux u | Pa3HBIX  THIOB | fyy3pky B
OCYLUECTBIATh | 3HACT
ym TexHonornyeckux | PHOOPOB TEXHOJOTHYECK
IOMCK, (oporos
. MPOIIECCOB, UX TIPOIIECCOB
XpaHeHue, bIA
g ypoBetn) ¢duznueckue
00paboTKy W
p y (dakTopsl,
HaJH
aHaI3 BJIMSIIOIME HA 3TH
uHpOpMaIU
(opman MIPOLIECCHI,
U3 Pa3IMYHBIX
CHocoOBI UX yueTa
WUCTOYHHUKOB W
0a3  JTaHHBIX, ONpPENEIATh BBIOUPATh OCYILECTBIIATh | 65-84
MPECTABIIATh BO3MOXHOCTH HYXHBIC MCTONIBL | perieHne
ee B WCIIOJIb30BaHUsI M3MEPCHUH, npodeccroHab
. 00pabaThIBaTh
TpedyeMoM 0a30BbIX 3HAHUH 110 HBIX 3a]1a4 C
o pe3yiabTaThl
opmare C o
p yMeeT ¢duzuke AL | aMeperi HCIIOJIB30BaHUE
UCIOJb30BaHU | (IPOABHH | pEIICHUS M 0a30BBIX
eM YTBIi) npodeccuoHaNbHBI 3HaHUH 1O
nH(pOpMaLIOH X 3a7a4 C y4eToM ¢duzuke
HBIX, norpeGHoCTeH
KOMITbIOTEPHBI sKOHOMHKH Poccun
U peruoHa
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X W CETEBBIX IIpUEMaMU aHaJn3a | HaBbIKaMU HaBbIKaMU 85-100
TEXHOJIOTHi CHUCTEMBl  3HAHUH | aHaNIM3a U UCTIOJIb30BaHUS
no  ¢usuke U | 00paboOTKH CHCTEMBI
buzneckux pe3yabTaToB 3HaHUH 10
METOJIOB U3MEpEeHUI buzuke u
BJIaJIeET UCCIICIOBAHUS IS buznueckux
(BBICOKHIT) | ompenerncHus METOJIOB
BO3MOXKHOCTEH UX UCCJIEJIOBAHUS
NPUMEHEHHUS; ISt
OTIpeieIeHus
BO3MOYKHOCTEHN
UX IPUMEHEHUS
CIIOCOOBI 3HaHue CnocoOHOCTh 45-64
IUIAHUPOBAHUS | | CIOCOOOB IPUMEHSITh
OpraHu3aIiu TUTAHUPOBAHMS U | OCHOBHBIE BUIBI
y4ueOHOI  paboThl, | OpraHU3aIUU nHpOopMarnoHH
3HAeT OCHOBHBIE  BUJBI | y4eOHOMH BIX PECYPCOB H
(moporoB | ”H(GOPMAIIMOHHBIX | PaOOTHI, METOJIUKY
IK-29 - BIN pecypcoB U | OCHOBHBIX paboThI ¢ HUMH,
criocobHoCTs | YPOBCHB) | METOLHMKY PabOTBI € | BU/IOB
W3MEpSTH U HUMU; UH(POPMALIMOHH
COCTaBIISITh bIX pecypcos H
ONHUCAHKE MCTOAMKH
TPOBOTUMBIX pabOThI C HUMH;
JKCIIEPUMEHTO COCTAaBJIATh  ITUIAH | YMEHHE CriocobHOCTB 65-84
B, paboThI U | COCTaBJISTh COCTaBJISITh
MOJIrOTaBJIMBA OCYILECTBIISATh IU1aH paboThl M | TIaH paboThI U
Tb NaHHBIC JUIA aHaiu3 €€ | OCYLIECTBIATh OCYLIECTBIATH
COCTABICHHS PE3yJIbTATOB, aHaim3 ee aHainms ee
gfiggg:’n OCYILECTBIISATh ) pe3yJbTaToB, pe3yJbTaToB,
HAYUHBIX yMmeeT TIOUCK HY)KHOH | OCYIIECTBIISITh OCYIIECTBIISITh
Ty GIIMKaLmit; (mpoaBuH | MHPOPMALUH, B | TIONCK HYXXHOH | TIOMCK HY>KHOM
BIIAJICHUE YTBIN) TOM yucne | uHpopmanuy, B | UHGopmanuu, B
CTaTUCTHYECKU 3apyOeKHOM, C | TOM uucine TOM YHCJIe
MH M€TOAaMH HCIIOJIb30BaHUEM 3apyOeXHOM, ¢ | 3apyOeKHOMH, ¢
¥ CpeACTBaMH Pas3INYHbIX UCIIOJIb30BaHUE | MCIIOJIb30BaHUE
o0paboTku
SKCIEpHMEHTa MH(POPMALIMOHHBIX | M Pa3IUYHbIX M pa3IuYHBIX
JIBHBIX JAHHBIX pECYpCOB; MHPOPMALMOHH | MH()OPMAITMOHH
MIPOBEICHHBIX BIX PECYpCOB BIX peCypcoB
HCCIIE0BAHUMI
HaBbIKaMu paboThl | Braners CriocobHOCTD 85-100
¢ 6a3aMu JJaHHBIX U | HABBIKAMH yIPaBIATh
BJIaJIeeT WUCTOYHUKAMU paboThI ¢ HaBBIKAMUA
(BeICOKMIT) | MH(DOpMAITUH. 0a3zaMu JaHHBIX | PabOTHI ¢

1 UCTOYHUKAMU
nHpopmManuu.

0OasaMu JAHHBIX
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¥ UCTOYHHKAMH
UHpOpMAaLIUH.

MeToanuyeckue peKOMeHAaIUN K MPoleAypaM olleHUBAHUS Pe3yJIbTATOB

0CBOEHMSI JUCHHMILTUHBI «DU3UKaY

Texkymass arrecTanusi CTyIeHTOB. TeKymas arTrecTanys CTYIEHTOB IIO
qucuIUIinHe «Du3nKa) MPOBOAUTCS B COOTBETCTBUU C JIOKAIbHBIMU HOPMATHUBHBIMU
aktamu JIBDOYV u sBasercst 00s3aTeIbHOM.

Texymas arrectanmus mno aucnuiuinHe «®Puswka» mpoBoauTcs B (popme
KOHTPOJIBHBIX MEpPONPUATHI {3alIUThl JabOpaTOpHOl pabOThI, pEIIeHHs 3a1ad |
YCTHOTO OTBETAa HAa CEMUHApE, TECTHPOBAHUS, 3aIUTHI pedepara) MO OICHUBAHUIO
(haKTHYeCKUX pEe3yJbTaTOB OOyYECHHS CTYJCHTOB M OCYIIECTBISETCS BEAYIIUM
MPENo/IaBaTeIIEM.

OOBeKTaMU OTICHUBAHUS BBHICTYTIAIOT:

- yueOHas JUCUUIUIMHA (AKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 3a/IaHUM, MOCEHMAEMOCTh BCEX BHUJIOB 3aHATHM IO
aTTECTyeMON IUCITUIUIMHE), OIlEHWBaeMas MyTEeM MPUCYKICHHS JTOMOJHUTEIbHBIX
OaJIJIOB 32 CBOEBPEMEHHOE BBIMIOJTHEHUE U 3aITUTY JTa00OpaTOPHBIX padoT;

- CTENCHb YCBOEHUS TCOPETUUYCCKUX 3HAHWM, OIICHWBAeMas IO Pe3ysbTaTam
pEIICHMS 3a/1a4 M YCTHBIX OTBETOB HAa CEMHHApax, COOECETOBAHUS TIPH 3aIIUTE TCOPHUH
U JIONycKe K jabopaTopHbIM paboTaM U MO pe3yJibTaTaM TECTUPOBAHUS; JOMYCK K
BBITIOJTHCHUIO J1a00paTOPHOM pabOoThI TPOBOUTCS MEPE] SKCIIEPUMEHTATLHON YaCThIO
paboThl U Tpennonaraer coOeceqoBaHWE MO OTIEIbHBIM BOIPOCAaM TEOPHH,
OTHOCSIITUMCS K TAaHHOK paboTe M 10 METOJUKE MPOBEACHUS dKCIICPUMEHTA; 3aIlnuTa
TEOPUH TIPOBOJUTCS TIOCTE BBITOJHCHHS SKCIEPUMEHTAIBHONW YacTH palbOoThl H
MIpearnosaraeT MpoBepKy 3HAHUM CTYJECHTOB IO KIFOUEBBIM TEOPETUIECKUM BOITPOCAM
TEeMBI pa0bOTHI; OIIEHKAa Pa0O0THI Ha CEMUHAPE OCYIIECTBIIICTCS HA TCKYIIUX 3aHATHSIX U
MpearnosaraeT MpoBepKy 3HAHUH CTYJECHTOB IO KIFOUEBBIM TEOPETUIECKUM BOIIPOCAM
TEMBbI; TECTHPOBAHUE MPOBOJUTCA MO 3aBEPIICHUIO M3YYCHHUS OTICIHHBIX MOJIYJICH

JUCHHUIIIINHBI,
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- YPOBEHb OBJIAJICHHS TPAKTUUYECKMMH YMEHUSIMHA M HABBIKAMU 110 BCEM BHJIaM
y4eOHOM  paboThl, OLIGHMBaeMbIi MO  pe3yjbTaTaM  pelieHus  3ajad,
apryMEHTUPOBAHHOTO OOBSICHEHUS PEIICHHUS W aHalu3a TOJYyYeHHOTO OTBETa, 0
pe3yJbTaTaM BBIIOJIHEHHS W 3alllUThl JAOOPATOPHBIX paloT; 3aliuTa JIabopaTopHOU
pa®oThl TpeanojaraeT JAEMOHCTPALMIO YpPOBHS BIAJEHHUS HaBBIKAMU DPAOOTHI C
U3MEPUTEITLHBIMHU MMPUOOpaMH B TIpoliecce padoThl, apTyMEHTHPOBAHHOE M3JI0KCHUE
pe3yJIbTAaTOB SKCIEPUMEHTA, UX MaTEeMaTU4YeCKylo o0paboTKy u (opmylMpoBaHUE
BBIBOJIOB 10 pabOTe B OTUETE 10 JJAOOpaTOpHOU padoTe;

- pe3yJIbTaThbl CaMOCTOSITEIbHOM paboOThl, OIIEHMBAEMbIE MPH MPOBEPKE
KOHCIIEKTa, 3ammre pedepara; MpoBepka KOHCHEKTAa JIEKIHM/BOPOCOB IS
CaMOCTOSITEJIbHOTO M3YUYEHHSI MPOBOJUTCS MO 3aBEPIICHUIO TEOPETUUYECKOTO KYypca;
3amuTa pedepaToB Mo MpodeccHoHaTbHO-OPUEHTUPOBAHHOM TEMAaTHUKE MPOBOIUTCS
M0 3aBEPIICHUI0 HW3YUYCHMs] MUCIHUIUIMHBI WA €€ MOJIYJISI U OIECHHUBAETCA Kak
JIOTIOJTHUTEIbHASI BHEAYAUTOPHAS paboTa CTyAeHTa (HE SBIIICTCS 00sA3aTeIbHON).

IIpomesxkyTouHasi arrecTalmusi CTyAeHTOB. [IpomexyTouHas arrecTanus
CTYJCHTOB MO AucHUIUInHE «DU3nKka» MPOBOAUTCA B COOTBETCTBUM C JIOKATHHBIMHU
HOpMaTUBHBIMH akTamMu JIBDY wu sBasercs oOs3arenbHoi. K mpomeskyTouHoii
arTecTallui  JONMYCKAKTCA CTYAEHThbl, MOCelIaBlIMe TPAKTHYECKHE H
JadopaTopHbIe 3aHATUS M YCHENIHO BHINMOJHHMBIIME BCEe 3aJaHUSl TEKYIIero
KOHTPOJISl, IPeJACTABJICHHbIC B JaHHOW padoueil mporpamme.

B 3aBucuMocTH OT BHIa TPOMEKYTOUYHOTO KOHTPOJIS IO TUCITUTUIMHE U (POPMBI
€ro OpraHu3aIuu MOTYT ObITh UCTOJIB30BAHBI PA3JIMYHBIE KPUTEPUHU OIEHKH 3HAHUM,
YMEHUN U HaBBIKOB.

[To pmucruniaMHEe NOPETyCMOTPEHBI CIEAYIONIUE BHUJBI MPOMEKYTOYHOM
aTTeCTalllH:

1 ceMecTp —3K3aMEH; OIICHOYHOE CPEJICTBO — YCTHBIM ompoc B dopme
KOHTPOJIBHOTO  cOoOeceloBaHUsI C  BBINOJHEHUEM  3aJaHus 1O  MPOBEPKE

c(hOpMHPOBAHHOCTH HEOOXOIMMBIX YMEHUI U HABBIKOB;

80



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

JUIsT TOArOTOBKM K DJK3aMEHY CTyACHTaM JArTCS BONPOCHL. OK3aMEH
IIPOBOAMTCS BO BpEMs IK3aMEHAIIMOHHOW C€CCUH. BO3MOKHO BBICTABICHHUE OLICHKH 110
PEUTHHTY.

OueHouyHbIEe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNU
Ilepeuenv munogvix 60npPoCcos 011 NPOME}HCYMOUHO20 KOHMPOIA —

axzamena (1 cemecmp)

1. MexaHnnyeckoe JBUKEHHE, €r0 BUAbl. OTHOCUTENIBHOCTh MEXaHUUECKOTO
JBUKEHUSA, cucTeMa oTcuera. OCHOBHAs 3a/1adya MeXaHUKU. MaTepualibHasi TOUKa.

2. TpaexTtopus, nepemMelleHue, MyTh. 3aKOH CI0KEHUS IEPEMELICHUI.

3. CKopoCTb MEXaHMYECKOIO JBUKEHUS. 3aKOH CJIOKEHUSI CKOPOCTEH.

4. VYckopenue. HopmanbHOE, TaHT€HIIMAJIBHOE U MOJHOE YCKOPEHUS, HX
CBS3b.

5. JIBWKeHHE TOYKH 10 OKPY>KHOCTH. YTJOBas CKOPOCTb, YIJIOBOE
YCKOPEHHE.

6. Cuna. Macca Tena. 3akoHbsl HprOTOHA, TpaHHIBI MX MPUMEHHUMOCTH.
WNuepruanbHble CUCTEMBI OTCYETA.

7. Cumbl TATOTEHUS, 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOTHOTO
najicHusl.

8. Cuna Tspkectu u Bec Tena. [leperpysku, HEBECOMOCTb.

9. Cunmt ympyroctu. Jledopmarus, Bunbl aedopmammii. 3akon ['yka.
Ycunue (Hanpspkenue). [Ipenen ynpyrocTtu, npeies MIpoOYHOCTH.

10. 3akon I'yka mnsa nedopmanuu pactsokenus. Moayns FOnra. Jluarpamma
PaCTSIKECHUM.

11. Mexanuyeckoe cocTosiHMe, mporecc. I[lapameTpsl MeXaHMYECKOIrO
COCTOSIHUSA, TapaMeTpsl Ipouecca. OyHKIUS COCTOSIHUS.

12. Mexanuyeckas padoTa, MOIIHOCTb.

13. Pabota cun Tskecty U ynpyroctu. KoHcepBaTUBHBIE CHUIIBI.
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14. MexaHuyeckas SHEprus, €€ BHUJbl. 3aKOH COXpaHEHUS MEXaHMUYECKOU
SHEPIUH.

15. WM3ommpoBanHas cuctema. Mimmyibce Tena. 3aKOH COXpaHEHUs UMITYJIbCA.

16. MowmenT unepiuu tena. Teopema IIteitHepa.

17. Tlnedo cusibl. MOMEHT CUJIbI. Y CIIOBUE PaBHOBECHS TEJa, UMEIOIIETO OCh
BpalICHUS.

18. OcCHOBHOM 3aKOH TMHAMUKH BPAIaTEILHOTO ABUKECHUSI.

19. MoMmeHT wummyjibca TeNa, 3aKOH COXPaHEHUS MOMEHTa HMITYJIbCA.
Kunernueckast sHEprys BpalaTeIbHOTO JIBHKCHUS U KaTALIErOCs Tea.

20. T'apmonuueckue  KojeOaHMs, WX  XapaKTEpPUCTUKH,  Tpaduk.
KBasuynpyrue  cuibl. VYpaBHEeHHE  TapMOHHMYECKMX  KojeOaHuil B
muddepennmranbHoi hopme.

21. MaremaTH4eCKuii MasTHUK

22. DusnyecKuii MasSTHHK.

23. 3aryxaronue KojieoaHusl.

24. BrinyxaeHHbie koneOanus. Pezonanc.

25. Ymupyrue BOJHBI, BUIbl BOJH. BogHOBas mOBEPXHOCTb, (PPOHT BOJIHHBI.
[IpuHumn ['roirenca-dpenens.

26. YpaBHEHHE IJIOCKON BOJHBI. JIJIMHA BOJIHBI.

27. Crosturie BOJHBI. ¥Y3JIbI U ITyYHOCTH.

28. 3BYKOBBIC BOJIHBI, XapaKTePUCTUKH 3ByKa. CKOpoCTh 3ByKa. MH(ppa3Byk
U yJIbTPA3BYK.

29. ITpunuun otHocutenbHocTu [Mamunes. IToctynatet CTO.

30. OTHOCUTENBHOCTh NMPOCTPAHCTBEHHO-BPEMEHHBIX XapPAaKTEPUCTUK TEI U
SBJICHUI (OJTHOBPEMEHHOCTH, JIJTUH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucumocTh Maccel OT ckopoctd. IlomHass oHepruss Ttema B
pensTUBUCTCKONM MexaHuke. Kunetnueckast sHEprus.

32. TemnoBoe IBUXKEHUE, €T0 0COOEHHOCTH. TepMoIuHAMIUUECKOE COCTOSIHHE,

ero napaMmeTrpnl. TepMoauHamMuUyecKMi mporecc. PaBHOBECHOE COCTOsSIHUE.
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OOpatumMble U HeoOpaTHMble MpoUECcChl. BHyTpeHHsst SHeprus Kak (QyHKIHS
TEPMOJIUHAMHYECKOTO COCTOSHUS.

33. OcuoBuble nonoxenuss MKT, ux onbiTHoe o0ocHOBaHueE. Pa3mepsl u Macca
MoJiekyJl. Yuceno Mosexkyt. 3akoH ABOrajipo.

34, WpeansHbii ra3. OcHoBHOe ypaBHeHue MKT wupeansHOrO rasa.
CTaTUCTHUYECKUN CMBICT TEMIIEPATYPhI U 1aBIICHUSI.

35. CBs13b 1aBlieHUd U TeMIiepaTyphbl. 3akoH JlanbToHa.

36.YpaBHEHUE COCTOSHHS HJI€AJbHOTO Ta3a. YHHUBEpPCAJbHAs ras3oBas
noctosiHHasi. M3omponecchl, UX 3aKOHbBI U TpadUKu.

37. Pacnipenenenne mosiekyn 1o ckopocTsM. CpenHssl, cpenHss
KBaJJpaTUYHasl U HAUBEPOSITHEMIIAs] CKOPOCTH MOJIEKYJI.

38. Pacnipenenenue bonsiimana. bapomerpuueckas popmyia.

39. OddextuBHbIl auamerp Mojekyd. CpenHsisi JyiMHA CBOOOJHOTO
npoOera 1 YMucjo CTOJIKHOBEHUN MOJIEKYJI.

40. BuyTtpennee Tpenue B razax. Ko duimeHntT tuHaMuyecKkoi BI3KOCTH.

41. TemnonpoBoaHOCTH ra3oB. KoadpuimeHT TemionpoBogHOCTH.

42. Hudbdysus B razax. Koapdunuent nuddysuu.

43. PeanbHble Ta3pl. YpaBHEHME COCTOSIHUS peanbHOro rasa. IlompaBku

Ban-nep-Baanbca.

44, N3otepmbl peanbHOro raza. Kputuueckoe cocTosiHue BEIIECTBA.
45. | Ha4aI0 TEPMOAMHAMUKH U €r0 PUMEHEHUE K Ta30BbIM ITPOLIECCAM.
46. KomnuectBo Tterorel. TerutoemMkocTb. YaenbHas W MOJISIpHAs

TEIJIOEMKOCTH, UX CBSA3b.
47. DIleMeHTapHas TEOPHs TEINIOEMKOCTH. Y paBHEHHE Maiiepa.
48. Crenenu cBo0ObI MOJIEKYJIBI. Pacnipenenenue sHepruu no CTeNeHsIM

cB0OOO/IbI. BHYTpeHHSIs1 SHEprUs U1eaJbHOTO Ta3a.

49, Anunabatnueckuii mpouecc. YpaBHeHue Ilyaccona. Ilokaszarens
anna0daTel.
50. OcHoBbl paboThl TermaoBoil MammHbl. KIIJ[ TermoBoi MamuHbL. 2

HayaJio TEpMOJMHAMMKH.
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5l. Huxn Kapuo. KIIJ mukma Kapuo. Cnoco6wsl mnoBeimeHust KIT
TEIJIOBOM MaIllUHBI.

52, OHTponusi, ee cBoWcTBa. CTAaTHCTUYECKUH CMBICI 3HTPONUMU.
TepmoauHaMuyeckasi BEPOATHOCTb COCTOSIHUSL.

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

54. CmauuBanue. KpaeBoii yroiu. [loBepXHOCTHO akKTHBHBIE BEILIECTBA.

55. Kpucrammueckue u amopdHbie BemecTBa. BHUIbI KPUCTANTMYECKAX
pemeTok. MOHOKpHUCTAIUIBI U TMOJIMKPUCTAUIBI. M30Tponust W aHU30TPOMUSL.
TennoeMKocTh KpUCTAIIMYECKUX Tell. 3akoH [[rosonra u Iltn.

56. ®dazoBbie miepexoabl 1 um 2 poma. Temmorta ¢azoBoro mnepexoja.
VYpasuenue Knaneitpona-Knaysuyca.

Ilepeuenv munoewvlx 3a0aHUIL K IK3AMEHY 014 NPOBEPKU
chopmuposannocmu HeoOXO0UMBIX YMEHU U HABBIKOE

3.1.1. OmnpenenuTes UeHY [Je€JE€HUS IUTAHTEHUUPKYJIs U MpUOOPHYIO
norpemHocTb. OOBSACHUTh METOJUKY HW3MEPEHHsI JIMHEMHOrOo pa3Mmepa Tena
HITAHTCHIIUPKYJIEM.

2.1.2. OnpenenuTs LIEHY A€JIEHUsS MUKPOMETPA U MPUOOPHYIO MOTPEITHOCTb.
OOBSACHUTH METOANKY U3MEPEHUS TUHEUHOTO pa3Mepa Teja MUKPOMETPOM.

0.1.3. VI3aMepuTh 1uaMeTp OCHOBAHUSA IIWIMH/IPA IITAHTEHITUPKYJIeM (5-7 paz),
HalTH aOCOJIIOTHYI0O M OTHOCHUTENbHYIO MOTPEHIHOCTH H3MEpPEHUs, 3amnucaTh
pe3ynbTar.

D.1.4. Wsmeputrp TONMHy Opycka MuKpoMmeTrpoMm (5-7 pa3), HaWTu
aOCOJIIOTHYIO U OTHOCUTEIBHYIO MOTPEITHOCTH U3MEPEHHUS], 3aITUCaTh PE3yJIbTaT.

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

2.1.6. OOBSACHUTH YCTPONUCTBO U METOJIMKY HUCIIOIB30BaHUS KaJIOpUMETpa AJis
OINPEIENICHHS TEMIOEMKOCTH TeNa.

2.1.7. U3MepuTh BIRXHOCTh BO3AYyXa MCUXPOMETPOM ABrycTa U OOBSICHUTH

METOAUKY U3MEPEHUM.
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92.1.8. O0BSICHUTD CIOCOO U3MEPEHUS BI3KOCTH KUIKOCTH.

2.1.9. OObSICHUTH MNPUHLHUII U3MEpPEHHUs TeMIepaTypsl Tela, JaTh
XapaKTepUCTUKY TEMIIEPATYPHBIX MK, NEPEYUCIUTh CIOCOOBI H3MEPEHUs
TeMIlepaTyphl Tela.

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

3.1.11.  OO6bsicuuth rpaduueckuid Ccrmocod U3MEpeHHs] TeMIepaTyphbl
IJIaBJICHUS M OTBEPJEBAHUS KPUCTAILIMYECKOTO Tela.

3.1.12. Omnucatb MeToA wu3MepeHus Kodp@uIMeHTa MOBEPXHOCTHOTO
HATSOKEHUS KUAKOCTH. OOBICHUTD IEUCTBHUE MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

D.1.13. OOBSICHUTH CYIIHOCTH BHJIOB TEIUIOOOMEHA M WX HCIIOJIH30BaHHE.
Onucath METOAUKY U3MEPEHUs KO3(PhUIIMeHTa TEMIOMPOBOIHOCTH.

D.1.14. Haiitu niuHYy 3BYKOBOW BOJIHBI 3aJaHHON 4YacTOThl. OOBSICHUTH
CBOMCTBa YJIbTPa3ByKa U HCIOJIb30BAHUE YJIHTPA3BYKOBBIX METOJOB B IHUIIEBBIX
TEXHOJIOTHUSX.

Ilepeuens munogvlx 60npocos 0 NPOMEIHCYymouH020 KOHMPOna —

IKzamena (2 cemecmp)

1.  DneKkTpuyecKuid 3apsil, CBOWCTBa 3apsna. ToueuyHbld 3apsia. 3aKkoH
Kyiona.

2. Dnekrtpocratudeckoe mnojne. HampsbkenHocts  mons.  [lpuHnwun
cynepro3uun. CHIOBBIE JINHUMU.

3. DOmneprus 3apsga. [loTeHiman 3JEKTPOCTATUYECKOTO MoJiA. Pa3HOCTh
MOTEHIUAJIOB. DKBUNIOTEHIUAJIbHBIE TOBEPXHOCTH.

4. Pabora mepemenieHus 3apsga B AJEKTPOCTATHYECKOM  MOJIE.
IToTeHnmaabHbBIE TOJIA.

5. CBs3b HaNpsHKEHHOCTH M MTOTEHIMAana. [ paiueHT noreHuyana.

6. IloTox BekTOpa HAMNPSHKEHHOCTH JJEKTpUYECKOro mnoJis. Teopema
Octporpaackoro-I"aycca.

7. wonextpuxu. IlossipHeie u HenosspHble MoJIeKyabl. llonspusanus

AUDJICKTPUKOB, €€ BU/IBI.
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8.  DIIEKTPUYECKHN MOMEHT AUNOJISL. BekTop nmonspuzauuu. IEKTPUIECKOE
cMmenieHne (MHIyKuus). JAusnekTpuyeckasi MpOHUIIAEMOCTh BEIIECTBA.

9. Ilonme B mpoBOAHMKAX. YCIIOBHSI PAaBHOBECHs 3apsI0B HA NPOBOJHUKE.
EMKOCTBh TPOBOJIHHKA.

10. KonpaeHcaTopsl, BUIbI KOHJEHCATOPOB. EMKOCTH KOHIEHCaTOpa. EMKOCTB
IJIOCKOTO KOHAEHCATOpa. Buapl coeTMHEHU KOHIEHCATOPOB.

11. DHeprus 3apsH>KEHHOTO KOHAEHCATOpa. DHEPTHs SJIEKTPUYECKOTO TOJI,
IJIOTHOCTh YHEPTUMU.

12. Tox mnpoBomumoctn. Cuma TOKa, IUIOTHOCTh TOKAa. Y CJIOBUA
CyIIecTBOBaHMs ToKa B 1enu, JJ1C.

13. ComnpoTuBIIEHHE TNPOBOJHWKA, €r0 3aBUCHMOCTb OT  Pa3MEpPOB
NpOBOAHUKA U  Temmeparypbl. (CBepXmpoBOAUMOCTb. Buuabl coenuHEHUs
IIPOBOJITHUKOB, 0011I€€ COIPOTUBIICHHUE.

14. OCHOBHBIE TMPEACTABICHUS JJIEKTPOHHOM TEOPUM TMPOBOJAUMOCTH
MeTasuioB. [110THOCTE TOKa (BBIBO).

15. 3akon Owma myus OAHOPOJHOrO YydacTKa wenu. 3akoH Oma 1A
HEOJHOPOJHOTO ydvacTka menu. 3akoH Oma mma 3aMkHyTou nenu. KopoTkoe
3aMBIKaHUE.

16. 3akon [Ixoyns-Jlenma. 3akon Buaemana-®Opanma. Henocratku
KJIACCUYECKOM BJIEKTPOHHOM TEOPHH.

17. CoOcTBeHHAas MPOBOJUMOCTD MOJYITPOBOIHUKOB, €€ BUIbl. 3aBUCUMOCTD
IIPOBOJIUMOCTH MOJYITPOBOJHUKOB OT TEMIIEPATYPHI.

18. IlpumecHass NOPOBOAUMOCTH ITOJYIPOBOAHUKOB, €€ BHUAbL. KOHTakT
MOJYIPOBOJHUKOB PA3HOTO THUIIA MTPOBOAUMOCTH. [ [puMeHeHne MOy TpOBOTHUKOB.

19. MarautHOe 1ON€ TOKa. MArHuTHBIMI MOMEHT KOHTYpa C TOKOM.
MarnuTHast UHIYKIIUS.

20. 3axoH buo-CaBapa-Jlannaca. MHaAyKuusi mojiss OpsSIMOTO W KPYTOBOTO
TOKOB.

21. Ilupkyisauus BEKTOpa MarHUTHOM MHAYKUMHU. Teopema O LUPKYIALMHU.

Ilose conenonna.
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22. Cuna JlopeHua, IBMKEHUE 3apsKEHHOW YAaCTHIbI B MAarHUTHOM IIOJIE.
[Tpumenenue cuisl Jlopenna (MI'JI-renepatop, IUKIOTPOH)

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

24. MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJ BekTop HamMarHW4MBaHMUS.
HanpsskeHHOCTh MAarHUTHOTO TOJIS.

25. MarautHas NPOHUIIAEMOCTh BellecTBa. Kiaccudukaiys MarHeTHKOB.
DneMeHTapHasi TEOpHsl IMaMarHeTus3Ma 1 napaMardHeTu3ma.

26. @DeppomarneTuku. SABnenue rucrepesuca. Jlomensl. Touka Kropu.

27. Maruutsbsiid otok. Teopema Octporpaackoro-I'aycca i MarHUTHOTO
IIOTOKA.

28. SIBrmeHue 53JIEKTPOMAarHUTHOW HMHAYKIMH, €ro oObsicHeHue. [IpaBuiio
Jlenua. 3aKoH 3MEKTPOMarHuTHOW MHAYKIMHU (3akoH Dapazest).

29. Camomnpnykuus. ManykruBHOCTh 3akoH dapanmes sl CaMOMHIYKIUU.
B3aumnas unaykuus. Tpanchopmarop.

30. DHeprus MarHMTHOrO 1osus. II0THOCTH SHEpPTrHUH.

31. OcHoOBHBbIE TTONOXEHUS Teopun MakcBemna. TOK cMelIeHus, INIOTHOCTh
ToKa cMeenus. Cucrema ypaBHeHuii MakcBesia.

32. DNEKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA. CKOPOCTH JJIEKTPOMAarHUTHOM
BOJIHBI.

33. OtkpeITBIHl KONEOATEIbHBIN KOHTYp. OmnbIThl ['eplia mo u3iaydeHUto u
IIPUEMY DJIIEKTPOMArHUTHBIX BOJIH.

34. Pa3Burtue nmpencTaBICHUN O TPUPOJE cBeTa. KopmyCKyIsipHO-BOJIHOBOM
nyanu3m. OOoToH.

35. Jlyu. 3akoHbl reoMeTpuyeckorl onTtuku. llokazarens mnpenomaeHus
(a0COMIOTHBIN, OTHOCUTEIIBHBIHN, UX CBSI3b U (DU3UYECKUN CMBICT).

36. Tonkue mnMH3BI, XapakTEpPUCTUKU JMH3. DopMysa TOHKOH JIMH3BI.
Onrtrueckas CUiia U yBEJIMYEHUE JINH3BI.

37. ®OTOMETPUUYECKUE BEINYHUHBI, UX B3AUMOCBS3b.

38. SBnenune wuHTepdepeHuuu cBera. OnTuyeckas pa3HOCTb XOAa BOJIH.

VYcnoBust MaKCHMYMOB U MUHUMYMOB UHTEphEpEHITUH.
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39. KorepeHTHbIE BOJIHBI, CHOCOOBI X MOTYUEHHUS.

40. Jludpaxkuus cBeTta, ycinoBus ee HaOmoaeHus. Bunbl audpaxuuu.
[IpuHnmn ['ronrenca-dpenens.

41. JludpaxuuonHas pemierka. [lepuos pemerku. YcioBue Makcumyma Jijist
pemietku. JAnppakiMOHHBINA CIIEKTP.

42. Pazpemaroiasi ciocoOOHOCTh onTudeckoro mpudopa. Pa3pemarorias cua
TU(PAKIIMOHHON PEIIETKH.

43. Hudpaxkmuss pentreHoBckux aydei. Dopmyna Byneda-bparra.
[Ipumenenue uaTepPEepeHIN U TUGPaAKIIIH.

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

45. ®otorddexT, Buabl hotodddexra. 3akonsl CTONIETOBA.

46. OObscHenue ¢oroddpdexra DUHIITEHHOM. YpaBHEeHUE OWHIITEIHA.
Kpacnas rpanuna pororddexra.

47. ®dotoanemenTtsl. [Ipumenenue Gpotorddekra.

48. TemuioBoe H3Iy4YEHHUE, €r0 PABHOBECHBIM XapakTep. XapaKTEepUCTUKHU
TEIUIOBOTO U3JTyYEHHUS.

49. AOcomoTHO uepHoe Teio. 3akoH Kupxroda. 3akon Credana-bosbimana.
3akoH BuHa.

50. Bomnast ne bpowinsa. Ilpunnun HeompenenenHoctu ['eitzenOepra.
CoOTHOIIEHUST HEOTIPEAETIEHHOCTEN.

51. Omsit Pe3epdopna. [Inanerapuas Mojenb aroma, €€ HeJIOCTaTKU.

52. Tloctynatet bopa. O6oOmennas dopmyna bamsmepa. CrnexkTpalibHbie
CEpHH.

53. Crtpoenne atomHoro simpa. M3ortombl. flnepHoe B3auMOJICHCTBUE, €rO
CBOWCTBA.

54. JledbekT mMacchl M SHEPrus CBSI3M aTOMHOTO sjpa. YJAeJbHas YHEPTHUs
CBS3U.

55. PamnoakTuBHOCTh. BUIBI paliOaKTUBHOTO HM3JIYyYEHHS, €ro MpUpojaa U

CBOMCTBA.
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56. Ilepmon mosypacnaja. 3aKOH paAuOAKTUBHOTO pacnaja.

57. SpepHble peakuMH, UX BHABL. OJHEPrus sAepHOW peakuuu. llernHas
peakius, yCloBus ee MpoTekanus. Kpurnueckas macca.

58. Snepuslif peakTop. [IpoGiieMbl U MEPCIIEKTUBBI SICPHON SHEPTCTUKH.

59. TepmosinepHas peakius. [IpoOiieMbl TEpMOSIEPHON IHEPTETUKHU.

60. OnemeHTapHble dacTULbl. Kriaccupukanuss >3J€MEHTapHBIX YacCTHUL.
AnTnuactunel. KocMuueckue aydu.

61. Ilomsspu3oBaHHBII W €CTECTBEHHBIM CBeT. llomHags w 4yacTuyHas
MOJISIPU3ALIUSL.

62. Ilonspu3atopsl, ux JIelicTBUE Ha cBET. 3akoH Maitoca. [Tonsipuzanus npu
OTPaXEHUM U IPEIOMIICHUH. 3aKOH bprocrepa.

63. SBnenue  aBoitHOro - myuenpenomiyieHus.  OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIH JIyUH, UX CBOWCTBA U NoJisipu3anus. OnTuyeckast 0oCb KpUcTaia.

64. Onrudeckn aKTUBHBIE BEHIECTBA. YTOJI NOBOPOTA  IUIOCKOCTH
nosipu3anuu. [[pumeHenne noaspusaiuu.

65. PannoakTUBHBIE H30TOIBI, UX TPUMEHEHHE.

Ilepeuens munogvix 3a0anuil K IK3aMeEHy 014 NPOGEPKU
chopmuposannocmu HeoOXOOUMbBIX YMEHUI U HAGLIKOE

2.2.1. laTh XapaKTEpUCTUKY IEKTPOU3ZMEPUTEITLHOMY MIPUOOPY, ONPEAETUTh
npenen M3MEpEeHus, LIeHy JEJNEeHUS U YyBCTBUTENIBHOCTH MPHOOpa, MpUOOPHYIO
MIOTPELIHOCTb.

0.2.2. I3MepuTh MyJIbTUMETPOM CHITY TOKA M HANPSKEHUE HA YYACTKE LICTIH.

0.2.3. OOBSICHUTH TPUMEHEHUE MOCTOBBIX U3MEPUTEIbHBIX cxeM. [1osicCHUTh
Ccroco0 ypaBHOBEIIMBaHUS MoOCTa. VI3MepuTh CONPOTHUBIEHHE PEZUCTOPA C
ITIOMOIIBIO MOCTA MOCTOSIHHOT'O TOKA.

2.2.4. OOBACHUTH MPUHLHUI JEUCTBUS TEPMOIIEKTPUUECKOTO TEPMOMETPA U
U3MEpUTh TEMIIEpaTypy 3aJJaHHOTO o0pas3la.

D.2.5. OOBSICHUTH YCTPOWCTBO TMOJYIPOBOJHUKOBOTO JHOJA U €ro
NPUMEHEHUE JUJISl BBIIPSMIICHUSI MEpEeMEHHOro Toka. [locTpouTh U OOBSICHUTH

BOJIbTAMIIEPHYIO XapaKTEPUCTUKY JUOMA.
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9.2.6. 1300pa3uth ONTUYECKYIO CXEMY MUKPOCKOIA, IOCTPOUTH N300paKeHue
IIPEIMETAa B MUKPOCKOIIE, 0XApaKTEPHU30BaTh €TO0.

0.2.7. TlosicHUTb METOAMKY pPadOThl ¢ pedpaKkTOMETPOM, OOBICHUTH
BO3MO>KHOCTH HCIIOJIb30BaHUs pe(hpakTOMETPUUECKOTO METOIA B OMOTEXHOIOT HSIX.
W3mepuTh nmokazaTens IpeaoMIeHHUs )KUIKOCTH pedpakTomeTpom NUPD-22.

0.2.8. TlosicHUTH CYUIHOCTh MOJSPUMETPUYECKOTO METOJAa aHaiu3a B
OMOTEXHOJIOTUSIX, YCTPOMUCTBO MPOCTEULIETO MOISIPUMETPA U METOIUKY PadOTHI C
HUM. MI3MepuTh copepxaHue caxapa B pacTBOPE.

2.2.9. OOBSACHUTHL YCTPOMCTBO W MPUHIMUI JACUCTBUS (HOTOIIIEMEHTA,
BO3MOXXHOCTH  MCIIOJIb30BaHUs  (OTORNIEKTpUUECKUX MpubopoB. Hcnonb3ys
(OTO37IEMEHT, CPABHUTH OCBEIIEHHOCTh TOBEPXHOCTH OT JIBYX Pa3HbIX HUCTOUHHUKOB
CBeTa.

2.2.10. Oxapakrepu3oBaTh CBONCTBa YJIbTpPa(UOJETOBOIO H3IyYEHUS U
BO3MOYKHOCTH €0 MCIIOJIb30BAHUS B MUILEBBIX TEXHOJIOTUAX, O€30I1aCHBIE METO/IbI
paboTel ¢ HUM. HaliTu 15iuHy BOJTHBI U3 1y4EeHMsI 3a/1aHHOM YacTOTHI.

0.2.11. OxapakTepu30oBaTh METO/ UCIIOJIb30BAHUSA «PATUOAKTUBHBIX METOK)» B
OMOTEXHOJIOTUSIX.

2.2.12. OOBSACHUTH CYHIHOCTh M NPUMEHEHHE CHEKTPaJIbHOIO aHajIu3a,
Ha3BaTh M OXapaKTepHU30BaTh NPUOOpPHI [Jisi HAOMIOACHHUS M HCCIEAOBAHUS
CIEKTPOB; U3MEPUTH JUIMHY BOJIHBI U3JIyYEHHS OJHUM W3 METOJOB.

2.2.13. OOBACHUTH YCTPOMCTBO M MNPUHLHUI PabOTHl Jazepa, cPepbl €ro
ucnojp3oBanus. [IpogeMoHCTprpOBaTh MosydeHrne AUPPaKIMOHHON KapTUHBI IIPU
IIOMOIILIY J1a3epa.

0.2.14. Ha3Batps U O0XapakTepHU30BaTh METOJbI PETUCTPALNH HOHU3UPYIOLINX
m3nydennit.  [losicauTe  mpuHOMO — fgelictBus  po3umerpa.  OOocHOBAThH

HEO0OXOIMMOCTh PAIUAIIMIOHHOTO KOHTPOJISI ITUIIIEBOTO CHIPHSI.

Kpurtepuu oieHK# pe3yibTaToOB NPOMEXKYTOYHOM ATTECTALMH
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bannst
(pedTHHTOBOM

OTICHKH)

OreHka dK3aMeHa

(cranmaprHas/OannaMu)

TpeboBanus kK cHOPMUPOBAHHBIM KOMITCTCHITASIM

91-100

«OTIMIHO»/28-30 Oai(

OrneHKa «OTIIMYHOY» BBICTABIISIETCS CTYAEHTY, €CITH OH TITyOOKO U
MPOYHO YCBOWII TIPOTPAMMHBIN MaTepHal, MoKa3ajl MPOYHbIe 3HAHU
OCHOBHBIX TIOHSTHH, CYIITHOCTH (PM3UIECKUX SIBICHUH, OCHOB
(u3NUECKUX TEOpUH ,0TBET OTINYAETCS TITyOMHON U MMOTHOTON
PacKpBITHS TEMBI; TIOKa3aHO BJIaJI€HUE TEPMUHOJIOTHUECKUM
anmnapaToM; CTYJIEHT UCUEPIIBIBAIOILE, TOCIEI0BATENBHO, YETKO U
JIOTUYECKH CTPOIHO M3J1araeT MaTepra, yMeeT YBSI3bIBaTh TEOPHIO C
MPaKTUKOH, CBOOOIHO CIPAaBIAETCS € 3a1a4aMHu, BONPOCAMH U
JIpYTMMH BUJIaMH IPUMEHEHUS 3HaHUM, He 3aTPyIHSAETCS C OTBETOM
MIpY BUJOU3MEHEHUH 33JaHNH, HCIIONIb3YET B OTBETE JOMOIHUTENbHB]
MaTepual, BiaJeeT pa3HOCTOPOHHUMHU HaBBIKAMH U IIpUeMaMiu

BBITIOJIHCHUSA ITPAKTUICCKUX SaﬂaHI/Iﬁ

76-90

«xoporo»/23-27 6amioi

O1eHKa «XOPOII0» BBICTABISIETCS CTYIEHTY, €CJI OH ITOKa3all
XOPOIIYE 3HAHUS OCHOBHBIX MOHATHH, CYIIHOCTH (PU3NYECKUX
SIBIICHUH, OCHOB (DM3WUYECKUX TEOPHIi, TBEPO 3HAET MaTepHal,
TPaMOTHO H 110 CYLIECTBY M3/IaraeT ero, He A0IyCKasl CyIIeCTBEHHbBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, IPABUIIBHO IPHUMEHSET
TEOPETUYECKUE MOJIOKEHHUS TIPH PEILICHUN PAKTHYECKUX BOIPOCOB Y

3aaad, BJIaaccT H606XOILPIMI)IMI/I HaBbIKaMH MX BBIIIOJTHCHUA

61-75

«Y/IOBJIETBOPHUTEIILHOY/|

10-22 6amna

O1ieHKa «yIOBIETBOPUTEIHLHOY BBICTABIISETCS CTYJCHTY, €CITH OH
MMEET 3HaHHA TOJIFKO OCHOBHOTO MaTepHalia, HO He yCBOMII €ro
JeTajei, TomyCcKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUILHBIC
(hOpMYJIMPOBKH, HAPYIICHUS JIOTUYECKOH TOCIIeI0BATEIIBHOCTH B
M3II0KCHUH MPOTPAMMHOTO MaTepuala, UCTIBITRIBACT 3aTPyTHEHUS TIj

BBITIOJTHCHUHU IMPAKTUYCCKUX 3aJIaHI/II\/'I.

0-60

CKHEYOOBJICTBOPHUTEIIBH(

/0-9 GamtoB

OreHKa «HEYIOBIETBOPUTEIBHOY» BBICTABIISAETCS CTYIEHTY, KOTOPBIi
HE 3HAET 3HAYUTEIbHOM YacTH NPOrpaMMHOI0 MaTepuaa, JOmycKaeT
CYLIECTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJIBIINMH 3aTPyAHEHUSIMY
BBITIOJIHSET IPAKTUUECKUE 3aJ]aHusl WU He BBINONHACT uX. Kak

MIPAaBUJIO, OLIEHKA «HEYAOBIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM,
KOTOpbIE HE MOTYT IPOJOKUTH 00yueHne 0e3 JONOIHUTEIbHBIX

3aHATUH 1O AUCTUIIIINHEC

CocraBureip

O.B.Iln1oTHukoBa
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OueHoYHbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJIS

Bomnpocs! Aj1s1 10IMycKa K JIa0OpaTOPHBIM padoTaM no JucHUIInHe «Pu3nkKa»

Jlaboparopnasi pab6ora Nel M3mepuresbHble HHCTPYMEHTbl. MeToAbI
pacuera nmorpemHocTei (pu3n4ecKux BeJTuIuH

1. UeM oTn4aroTes NpsiMble U3MEPEHUS] OT KOCBEHHBIX ?

2. Yro Ha3piBaeTCs  aOCOMIOTHOW  MOTPENIHOCTHIO  U3MEpPEHUSs?
OTHOCUTENBHON MOTPEMIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3blBaeTCs  HAJEKHOCTHhIO  u3MepeHua? UYUrto  Takoe
0ogepumenvHblll UHmepsan?

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

S. B yewm 3akirovaercs alroputM NojaydyeHUs: GopMyJibl OTHOCUTEIBHOM

MOTPCITHOCTH IIPU KOCBCHHBIX I/I3MepeHI/I$IX?

JlaGopaTtopuasi padora Nel H3mepuTesbHbIe HHCTPYMEHTHI. MeTOIbI
pacyera norpemHocrei Gpu3n4eCKuX BeJUIUH

1. UeM oTIMYAOTCS MPSIMbIE U3MEPEHHSI OT KOCBEHHBIX ?

2. Uro Ha3zpiBaeTcs  aOCOJIOTHOM  TMOTPENIHOCTHIO  U3MEpPEHHUS?
OTHOCHUTENBHON MOTPEMIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3bIBa€TCs  HANEKHOCTbIO  uU3MepeHus? Uto  Takoe
0ogepumenvbHblll UHmepsan?

4, Kak naxomutcsi abCOMIOTHAsE MOTPELIHOCTh MPSIMBIX U3MEPEHUM M0
merony CrerogenTa? Iloscaure Boi6op koddduimenta CTeioeHTA.

S. B yeM 3aknroyaeTcss alroputM noiayyeHus: (opMyJibl OTHOCUTEIbHON
MOTPEIIHOCTH MPU KOCBEHHBIX U3MEPEHUSIX ?

JlabopaTopnass paGora Ne2: WM3ydenue nedopmaumii, omnpeaejieHue
’KeCTKOCTH MaTepHaJia

1. KaxoBa 11e;16 paboThl 1 OCHOBHBIE ATAMbI €€ BBITIOJTHEHUSA?

2. Yrto takoe nedopmaiius, Kakue ObIBAtOT BUJIBI AedopMariuii?
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3. Uro Takoe wMexaHuueckoe Hanpspkenue? Kakue pedopmanuu

BO3HHUKAIOT IIPU HOPMAJIbHOM U TAHTCHIHAJIbHOM HaHpH}KCHI/IHX?

4, B uyem 3akmtouaercsa 3akoH ['yka? UTo Ha3bIBaeTCs KECTKOCTHIO
Marepuana?
d. UTo Ha3bIBaE€TCS OTHOCUTENBHBIM yanHeHueM? Kak 3anucaTh 3aKOH

['yka qnia nedopmariuu pacTsHKeHus?

6. Urto Ttakoe mpenen ynpyroctu? Ilpenen mpounoctu? llosicHure c
WCITOJIb30BAaHUEM TpaduKa.

7. KaxkoBa npupoga cuisl ynpyroctu?

JlaGopaTtopnass padora Ne3: OmpeneneHue MOMEHTa HWHEPUHHU
(puzuyecKkoro MasgTHUKA

1. KakoBa 1ieib paboThl 1 OCHOBHBIE 3TaIllbl €€ BBIOJIHEHUS?

2. Yro Ttakoe ¢usnueckuii MasTHUK? Yem oTimuaerca (U3HMUECKUN
MAasITHUK OT MAaTEMATUYECKOTO?

3. Kak HaiiTu nepuon xonebaHuil (U3MUECKOro MasiTHHKA, OT 4ero OH
3aBucHT? UTO Ha3bIBAECTCS NPUBEICHHON JIIMHON MassTHUKA?

4, Kak 3anucate ypaBHeHHe rapMoHUUYecKoro kojedanus? [loscHuTe ero.

S. [losicHuTe CMBICII OCHOBHBIX XapaKTEPUCTUK  KOJIEOATEIBLHOIO
npoiiecca (aMIUTUTYbI, TEpUoja, 4acToThl, (a3bl). KakoBa nx B3auMocBs3b? Kak
HKCIIEPUMEHTAILHO MOXHO HAaWTH TIEPHO/] KOJIeOaHU MasTHUKA B IaHHOW paboTe?

6. Kakune cunbl neiicTByroT Ha MasTHUK? Hapucyiite BEKTOPBI ATUX CHJI,
IIOCTPOUTE PABHOACUCTBYIOILYIO.

7. Kakue cunel HaszbiBatoTcsi kBazuynpyrumu? Kakas wu3 cumn,
JIEUCTBYIOIIMX HA MAaTEMAaTUUYECKUI MASITHUK, SIBJSIETCS KBa3uynpyrou? Jlokaxure
3TO.

8. YTo Ha3bIBAETCS MOMEHTOM HWHEPIMU TBEPIOIO Tela OTHOCHTEIBHO
OCH, KaK ero MOHO HaiTu? Kak orpenenuTe MOMEHT UHEPIIUU TEJIA OTHOCUTEIBHO
MPOU3BOJILHOW OCH BpalllCHUS?

JlaGopaTtopnass  paGora  Neq: Omnpenenenue  kod(ppuuueHrta

MOBEPXHOCTHOI'0 HATHKEHUSA KUIAKOCTEH.
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1. HazoBurte 1ienb paboThl U €€ OCHOBHBIE ATAIIbI.

2. OObsicHUTE BO3HUKHOBEHHE CHJI TOBEPXHOCTHOTO HaTshKeHHs. Kak
OHH HAIPABJICHBI?

3. Jaiite onpenenenue kodppuimeHTa moBepXHOCTHOrO HAaTsDKeHUs. OT
Yero 1 Kak oH 3aBUcHUT? Kakue BelllecTBa Ha3bIBAIOTCS TOBEPXHOCTHO-AKTUBHBIMHU?

4, UeMm oTIMYAIOTCA CMAauMBaIOllas U HeCMauduBaromas xuakoctu? Ot
4yero 3aBUCUT cMauuBaHue? UTo Takoe KpaeBoil yros (MOSICHUTE C MOMOIIBIO
pUCYHKa)?

S. 3anummre dopmyny Jlamnaca, nmosichutre ee. IloscHute mnOHSTHE
KPUBU3HBI IOBEPXHOCTHU.

6. Yro Ttakoe kamwwpip? YUYem oOTIMYaeTcs NOBEAEHUE B KaNWLLAPE
CMayuBarolleld W HeCMayuBaroOUIed xKuakocte? Kak HaWTU BBICOTY YpPOBHS
JKUJIKOCTH B Kanuyuisipe?

1. [loueMy B gaHHOM paboTe mnpu omNpeaesieHuH Kod(duireHTa
IIOBEPXHOCTHOTO HATSKEHUS CUIIY IIOBEPXHOCTHOTO HATSKEHUS MOYKHO 3aMEHUTH
BECOM Karum?

8. Uto Takoe MOBEPXHOCTHASI SHEPT U ?

JlabopaTopnass padora NeS: OmnpeneneHue ko3(Q(puiueHTa BA3KOCTH
skuakocTtu meroaom Crokca.

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

2.1locTpoiiTe BEKTOpPBI CHJ, JACUCTBYIOIIMX HA IIAPUK, NAJAOMIHAN B
*uakoctd. Kak HaliTH paBHOAEHCTBYIONIYIO 3TUX cri? Kak IIapuk JIBUXKETCS MO
nerictBueM dTux cui? Iloyemy B HEKOTOpPbII MOMEHT JBHXKEHHE IIapHKa
CTaHOBUTCSI pABHOMEPHBIM?

3.B uem coctout 3akoH Ctokca?

4 Kakue sBJICHUA OTHOCATCS K sBIeHUsIM TiepeHoca? [laiite oOuryto
XapaKTEPUCTUKY SABJICHUM nepeHoca. UTo Takoe rpaIMe€HT BEJIMYUHBI?

5.00bsicHUTEe BHYTPEHHEE TPEHHUE B razax M >KUAKOCTSIX. Kak HalTh cuiy
TPEHUSI MEXKY CJIOSIMU KUJIKOCTH WM Tra3a?

6.B uem pusnueckuii cMmpica koddurmenta Bszkoctu? OT 4ero OH 3aBUCUT?
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7.Chopmynupyiite 3aKkoH ApXumelna, TMOSCHUTE BbIPAKEHHE IS
BBITAJIKMBAIOIICH CHUJIIBI.

JlaboparopHasi pa6oTa Ne6: JekTpousMepuTebHbIe NIPUOOPHI.

1. HazoBute npubop u oxapakTepuzyiTe ero Ha3HaueHUe.

2. Omnpenenure mpeaen U3MEpeHus, IeHy JAeNCHUS U UyBCTBUTEILHOCTD
npuodopa.

3. K kakoil cucreMe OTHOCHUTCS NpUOOp, KAKOB MPHUHIUI JACUCTBUS
npubopa?

4, Omnpenenute BUJ pabovero Toka v pabouee mojiokeHue npudopa.

5. Omnpenenure Kjaacc TOYHOCTH MPUOOPA.

6. Kakyto aOCONIOTHYIO MOTrpElIHOCTh JOMyCKaeT mpubop mpu
U3MEPEHUSX ?

JlabopaTopHass padora Ne7: U3yyeHue TeMnepaTypHOd 3aBHCHUMOCTH
CONPOTHUBJIEHUS MOJYNIPOBOIHUKOB U META/LIIOB.

1. HazoBurte 11e1b paboThl 1 €€ OCHOBHBIE ATAIlbI.

2. JlaliTe o0NIyI0 XapaKTepUCTUKY MPOBOJHUKOB U MOJYIPOBOJIHHUKOB,
MPUBEJIUTE IPUMEDBI.

3. Pacckaxxure 0 COOCTBEHHOM MPOBOJAMMOCTH TOJYIPOBOJIHUKOB,
CpPaBHUTE €€ C MIPOBOAMMOCTBI0 METAJIIOB. UTO Takoe ABIPKH, KaK OHU BO3HUKAIOT
Y KaK JIBWXKYTCS?

4, Kak 3aBucAT CcOOCTBEHHas MPOBOAUMOCTb M  COMNPOTUBIIECHUE
MOJIYIIPOBOJTHUKOB OT TemrepaTypbl? OObsicHute, 3amumure (opmyny. Kak
CBSI3aHbI TPOBOJAMMOCTh U COIPOTUBJICHUE?

S. Kak 3aBucsT coOCTBEHHAs: MPOBOAUMOCTD U CONTPOTUBJICHUE METAJIJIOB
oT TemriepaTypbl? OOBbSICHUTE, 3aTTUIITUTE POPMYITY.

6. Pacckaxkure 0 mpuMECHON NMPOBOJAMMOCTHU MOJIYIIPOBOJIHUKOB, JAWTE
XapaKTePUCTUKY BUJIaM MPUMECHON TPOBOIUMOCTH.

1. Urto Takoe »sHeprernueckas 30HA, Kakue ObIBalOT 30HBI? Yem
OTJINYAETCS 3aMOJHEHUE DHEPreTUYECKUX 30H Y METAJUIOB, MOJIYNPOBOIHUKOB U

nuanekTpukoB? Chopmymupyiite npunnu [laymnm.
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8. ['me npuMeHsrOTCA MNOIYNpOBOAHMKM? B dYem gocromHcTBa M
HEJO0CTaTKHU MOJIYIIPOBOJHUKOBBIX PUOOPOB?

JlaboparopHasi pa6ora Ne§: 3yueHue cBoiicTB (peppOMATrHETHKOB.

1. HazoBuTte 1enb paboThl U €€ OCHOBHBIE ATAIIb.

2. Yem MOKHO OOBSCHUTh MarHUTHBIE CBOMCTBA BemiecTBa? Kak M0XHO
HAlTU MarHUTHBIA MOMEHT 3JIEKTpoHa? YTO Takoe BEKTOp HAMATHUYUBAHUA?

3. 3anuIINATE CBA3b MEXKIAY MHAYKIMEN U HAIPSPKEHHOCTBIO MarHUTHOTO

rmoJis. YUTo moka3pIBacT MarHUTHasI MNPpOHNLACMOCTDb BCHIGCTB&?

4. Ha3oBure BUIBI MArHETUKOB, JAWTE UM XAPAKTEPUCTUKY, ITPUBEINUTE
IIPUMEPBI.
S. B 4em 3akimouaercs sBieHue rucrtepesuca’? Hapucyiite n noscHute

NETII0 TUcTepe3uca. UTo Ha3bIBaeTCs OCTAaTOYHOM HMHAyKuuen? KospuuTuBHON
cuioi? UTo XapaKkTepHO I COCTOSHUS HACBIILICHUS ?

6. OOBbsicHUTE CBOMCTBA (PEPPOMATHETUKOB, HCIOJb3YS IPEICTABICHHE O
nomeHax. Yro takoe Touka Kropu?

7. Kakue BemecTBa Ha3bIBatOTCS aHTU(deppoMarHeTukamu? deppuramu?

8. Kakue ¢eppomMarHeTku OTHOCAT K JKECTKUM, Kakue K MIrkum? I'ae
OHM IIPUMEHSIOTCA?

JlabopaTopHass padora Ne9: OmnpenesieHue mokasaressi npeaoMJIeHUs
JKMIAKOCTH NP noMomu pedpakromerpa. OmnpenesieHne KOHUEHTPALMHU
CIIMPTOBOI0 PACTBOPA pePpPaKTOMETPUYECKHM METOIOM.

1. HazoBute 11enp paboThl U €€ OCHOBHBIC JTAIIBI.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPHUYECKOM  OITHUKH.
Hapucyiite n noscHuTE X0 JIydedl IPU OTPAKEHUM U NPEITOMIICHUH OT T'PAHULIBI
paszena IByX Cpen.

3. Yem otrnauyaercs aOCOJIOTHBIM IOKaszaTeslb MPEIOMJICHUS  OT
OTHOCHUTENIbHOTO? B ueM ux puznueckuii CMbICI, KaK OHU CBA3aHbI MEXIY COO0M?

4, B ueMm 3aknrodaercsi SBJIEHUE IOJHOTO BHYTPEHHETO OTPaKCHUS?
Kaxkue ycnoBust HeoOX0oAUMBI 111 HAOJIIOAeHUS MOJHOTO oTpakeHus? Kakas cpena

HA3bIBAETCA ONTHYECKH O0JI€E TUIOTHOM?
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S. [TonyunTe BhIpaK€HHE IS IPEAETBHOTO YIJIA MIOJTHOTO OTPAXKEHUSL.

6. B dem 3akimoudaeTcsi ABJIEHUE Oucnepcu cBera? Yem oTimdaeTcs
HOpMaJsbHasl [ucnepcers oT anomanbHoi? [loscHuTe ¢ momoikio rpaduka.

7. Kakoli cBeT Ha3bIBa€TCA MOHOXPOMATUYECKUM, a KAKOW CIIOKHBIM?
[IpuBenute npumepsl. OOBSICHUTE pa3ioKEHHE O€Ioro CBeTa B CTEKISHHON
IIPU3ME.

8. OObsicHUTE NPUHLINI JeHCTBUS pedpakToMeTpa.

Jladoparopnasi pa6ora Nel0: IIposepka 3axkona Crepana-bosbumana.

1. HazoBure 1enb paboThl U €€ OCHOBHBIE ITAIIbI.

2. Kakoe wu3nyueHne HaspiBaeTcsi TeroBeiM? Ilouemy TeruioBoe
W3JIyYEHUE MOYKHO Ha3BaTh PABHOBECHBIM?

3. UTto Ha3bIBAETCS HHEPIETHYECKOM CBETHUMOCTBHIO? KcmyckarenbHoi
crnocoOHocThIO Tena? Kak oHu cBsA3aHbI?

4, Yro Ha3bIBaeTCs MOTJIOMIATENBHON crocoOHOCThIO Tena? Kakue tena
Ha3bIBaIOTCS a0CONMOTHO YepHbIMU? [IprBennTe npuMepsl.

S. ChopmynupyiiTe W 3alMIIATE OCHOBHBIE 3aKOHBI TEIJIOBOIO
usnyuenus (Kupxroda, Credana-bonsiimana, Buna).

6. [TosicauTte ¢ mnomoulpl0 rpaduka 3aBUCUMOCTb JUTUHBI  BOJIHBI
W3JIyYEHUs OT TEMIIEPATypPhl U3TyYaAOLIErO TENA.

7. Ha ocHOBe Kakux TIPEACTABICHUA MOMXHO OOBSICHUTh 3aKOHBI
TerioBoro uzinyyenus? ChopMmynupyiTe KBaHTOBYIO runote3y Ilnanka. Yto Takoe
KBaHT M3Jy4YEHUS], KaK HAlTU SHEpruto kBaHta? Yemy paBHa nocrosinHas [lnanka?
[IpuBenennas nocrosinHas Ilnanka?

8. OOBbsicHUTE YCTPOMCTBO M MPUHIMUI padoThl mupometpa. s dero
UCITOJIB3YIOTCS TUPOMETPHI?

Kpurepuu ouenku jsadoparopHoii padoThl IPH ONpeeJJeHUH TeKyIero
pefiTHHIA CTyACHTA
5 6ayToB - ecnu MpH JIOMYCKE M 3allliTe TEOPUH IO JabopaTopHOM paboTe
CTYJIEHT IOKa3bIBA€T MPOYHBbIE 3HAHMS OCHOBHBIX (DU3MYECKUX MOHATUH M HX

B3aMMOCBSI3€H, CYIMIHOCTH (DM3MYECKUX SBIICHUM, pacCMaTpPUBAEMBIX B paboTe, U
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yMEHUE UX OOBSICHUTH, 3HAHHE METOJ0B M3MEpPEHUM, MCIOIb3yeMbIX B padoTe,
METOJMKN O00pabOTKU PE3yJIbTATOB M3MEPEHUS, MPABUII TEXHUKH OE30MACHOCTH.
OTtBer oTMyaerca riayOUHOM, JOTUYHOCTBIO U MOCIEN0BATENbHOCTHIO. [lokazaHo
Xopoliiee MOHUMaHue MPoPecCHOHATbHON 3HAYMMOCTH U3y4aeMbIX BOIPOCoB. [1pu
BBITIOJTHEHUH SKCIIEPUMEHTAIBHON YacTh paboThl U ODOPMIIEHUU OTYETa CTYJICHT
MOKa3bIBaCT YMEHHE padoTaTh C HM3MEPUTEIBHBIMU TPUOOpaMU U BIIAJICHUE
HABBIKAMHU TIPEJICTABIICHUS U MAaTEMAaTUYECKON 00pabOTKHU PE3yIbTaTOB U3MEPEHUH,
yMEHHUE JeNaTh BBIBOJBI MO pe3yibTaTtaM paboTel. OTdeTr mo padore odopmiieH
aKKypaTHO, B COOTBETCTBHM C TpeOOBaHUSMHU, CTPYKTYPUPOBaH, (U3UUYECKUE
BEJIMUMHBI MpEACTaBIeHbl B cucteMe enuHul «CH», BblUMCIEHUS HE coaepKaT
OIKOO0K; MPaBUIILHO U TTOJIHO CPOPMYTHUPOBAH BBIBO/I 10 padoTe.

3-4 Gamna - eciu MpHU JOMYCKE W 3alUTE TEOPUH IO0 JabopaTopHOU padoTe
CTYICHT IOKa3bIBa€T XOPOIIWE 3HAHUS OCHOBHBIX (PH3WYECKUX TMOHSATHH M HX
B3aMMOCBS3€H, CyIIHOCTH (PU3MUYECKUX SBICHUH, paccCMaTpMBaeMbIX B padoTe, U
YMEHHE MX OOBSICHUTH, 3HAHHE METOAOB M3MEPEHUH, MCIOJB3YEMBIX B padore,
METOJAMKN O0OpabOTKU PE3yJIbTATOB U3MEPEHMS, MPAaBWII TEXHUKH O€30MaCHOCTH.
OTBeT oTIMYAaeTCsl IIyOMHOM, JIOTUYHOCTBIO U IOCJIEN0BATEIbHOCThIO, HO
JIOTyCKaeTcsi  OAHAa-BE  HETOYHOCTH. llokazaHo  Xopoiee  MOHUMaHHE
npohecCHOHATFHOM 3HAYMMOCTH U3y4aeMbIX BOIMpocoB. [Ipu BeIMoOIHEHHH
HKCIEPUMEHTAIbHON YacTu paboThl U OQOPMIICHUHM OTYETa CTYJEHT MOKa3bIBAaeT
yMeHHe paboTaTh C H3MEPUTEIBHBIMH TpUOOpaMU M BIAJCHUE HAaBBIKAMU
IpEJCTaBICHUS U MaTeMaTUYecKOoil oOpabOTKU pe3ysbTaTOB U3MEPEHU, YMEHHE
JienaTh BBIBOBI 10 pe3ysbTataMm padoThl. OTUeT mo padore ohopMIIeH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBUHU C TPEOOBAHUSAMH, CTPYKTypHUPOBaH, (HU3HUECKUE
BEJIMUMHBI MpeJCTaBleHbl B cucteMe enuHul] «CH», BblUMCIeHUs HE coaepKaT
oImuO0K; MPaBMIIBHO U TTOJHO c(hOpPMYIHpPOBaH BHIBOA O paboTte. [lomyckatores He
Oonee 2-X HEIOYETOB B O(DOPMIICHUH OTYETA.

1-2 Gama - ecnu TIpU 3alIUTE TEOPUHU M JIOMyCKe K JabopaTOpHO# padoTe
CTYICHT TOKa3bIBAa€T HE CJIHUINKOM TJIyOOKHE 3HAHUS OCHOBHBIX (DH3UYECKHX

MOHSATUHN U UX B3aUMOCBSI3€H, CYITHOCTH (DU3NYECKUX SIBICHUH, pacCMaTPUBAEMBIX
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B pa0boTe, IEMOHCTPUPYET, B IIEJIOM, 3HAHHE METOJIOB U3MEPEHUH, NCIOJIb3YEMBIX B
paboTe, MeTOaUKHA OOpabOTKH pe3yJIbTaTOB WM3MEPCHHs, TPABUI TEXHUKH
oe3omacHoctu. [loka3aHo ompeneneHHOe MOHMMAaHHE MPOPECCHOHATHHON
3HAYUMOCTH M3y4aeMBbIX BOMPOCOB. [Ipu BBITIOJHEHUH SKCIIEPUMEHTATBLHONW YacTH
paboTel ¥ O(OpPMIEHUH OTYEeTa CTYJIEHT TMOKa3blBaeT yMEHHE padoTaTh C
U3MEPUTENbHBIME ~ MpUOOpaMM W BJAJ€HHE  OCHOBHBIMH  HaBBIKAMHU
MaTeMaTHYeCKOi 00pabOTKH pe3ybTaTOB H3MEPEHUN, YMEHHE JIeTaTh BBIBOBI 10
pe3ynbraTtam pabotel. OTueT mo padbore ohopMieH aKKypaTHO, B OCHOBHOM — B
COOTBETCTBHUH C TpeOOBAaHUAMU, (PU3MUECKUEC BEIMINHBI MPEACTABICHBI B CHCTEME
enuHull «CH», BbIYMCIIEHUS HE coJepKaT IpyObIX OMIMOOK; B OCHOBHOM,
NPaBHJIBHO CPOPMYITHPOBAH BBIBO/I 11O padoTe.

Menee 1 Ganna - eciiu npu 3aIUTE TEOPUU U TOIYCKe K J1a00opaTopHOi paboTe
CTYJCHT MOKa3bIBaeT HETNMyOOKHE 3HAHHS OCHOBHBIX (PM3WYECKUX MOHATHUA M UX
B3aMMOCBS3€H, CYIITHOCTH (PM3HUECKUX SBICHUI, pacCMaTpUBAaeMbIX B paboTe, b0
OTCYTCTBHE TaKUX 3HAHUM, JEMOHCTPUPYET IUIOXOE 3HAHUE UM HE3HAHUE METOJI0B
U3MEpPEHU, WCIONb3yEMBIX B paboTe, METOJUKH OO0pabOTKU pe3ybTaToOB
U3MEpEHMs], IPAaBWII TeXHUKU Oe3onacHocTu. Het moHnManus npodeccuoHaabHON
3HAaYMMOCTH HM3Y4YaeMbIX BOMPOCOB. Y CTyleHTa ci1abo chOpMUPOBAHBI WM HE
copMupoBaHbl yMeHHE paboTaTh C HM3MEPUTEIBHBIMUA MPUOOpPAMU U HABBIKH
MaTeMaTHU4ecKoil 00pabOTKH pe3ysbTaTOB U3MEPEHUN, YMEHHE JIeNaTh BBIBObI 10
pe3yabraram padboTel. OT4eT o padbote odopmiieH 6e3 cobmroaeH s TpeOOBaHUH K
HEMY, He C/IeJIaH WK CHeJIaH C OLIMOKaMU MepeBO €AUHUL] U3MEPEHUS BEJIMYHH B
cuctemy «CH». Bpruucnenusi copepkar rpyoObie ommbOku; He chopmyiupoBaH
BBIBO/I 10 paboTe, TMO0 OH HE COOTBETCTBYET 1I€JIU PAOOTHI.

CocraBurenb O.B.IlitoTHUKOBA

2018

Bonipochbl, BBIHOCUMBbIE HA CEMUHAPCKHE 3aHATHS
SausaTue 2.

Tema: OCHOBBI KHHEMATHKH MATEPUAIbHON TOUKH (2 Yaca).
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Bormpocsl k cemuHapy:

6. MaTepI/IaHLHaﬂ TOYKaA. Cucrema OTCUCTA. OTHOCHUTEIBLHOCTh
JABHKCHUS.
7. CKOpOCTB MCXaHHYCCKOI'O ABHMIKCHMHAI. Breruucnenue CKOpOCTH H

IIEPEMEILICHNS TP PABHOMEPHOM IIPSIMOJIMHENHOM JIBH)KCHUH.

8. YcKopeHne NBWKEHUSA. BhIUMCIEHHE CKOPOCTH M MEPEMELIEHUS IIPU
PABHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUYKEHUU.

9. Kpusosmmnennoe npuwxenne. HopMmanbHOe, TAHT€HIIMAIBHOE U MOJIHOE
YCKOPEHHUS.

10.  JIBukeHue MO OKPYKHOCTHU. YTJIOBasi CKOPOCTh, YIJIOBOE YCKOPEHHE.

3ansTue 3.

Tema: OCHOBBI KIIaCCHYECKOM TUHAMHKH.

Bomnpocs! k cemunapy:

1. [ paHUIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKHU.

2. 3akonel HproToHa. MHepuumanbHas cucrema otcdera. IIpuHiumn

OTHOCUTENBbHOCTH [ aymuies.

3. 3aK0oH BCeMHUPHOTO TAroTeHus. Cuia TSKECTH. Y CKOpeHHE CBOOOTHOTO
najeHusl.

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

S. Cuna tpenusi, kodpdurment tpenus. Buasl TpeHus.

3aunarTue 4.

Tema: MexaHuka TBepAoro tejia. 3aKOHbI COXpaHEHUs B MeXaHUKe.

Bormpocsl k cemunapy:

4, MomenTt Cuiibl ¥ MOMEHT UHEpPIUH Tesla. OCHOBHOM 3aKOH JTMHAMUKHU
BpallaTeJILHOTO JIBUKCHUS.

S. Mexanudeckast pabota 1 MOIIHOCTh. KOHCepBaTUBHBIE CHUJIBI.

6. Mexanunueckasi sHeprusi, e¢ Buabl. CBs3b dHEPTUU U PabOThL. 3aKOH
COXPaHECHUSI MEXaHUYECKON SHEPTUM.

4, Nmnynbe Tena. 3aKoH COXpaHEHUS] UMITYJIbCA.

d. MoMeHT ummyJibca. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA.
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3ansaTue 5.

Tema: Mexanuuyeckue KoJeO0aHUS U YIIPYIrue BOJHBI.

Bomnpocs! k cemuHnapy:

1. [lapMonunyeckue konebanus. KuHemartuueckue XapaKTEpPUCTUKU
KOJIE0ATEIBHOTO IBHKEHUSI.

2. KBazuynpyrue cuibl. YpaBHEHHME TapMOHUYECKUX KOJIEOaHH B

nuddepeHnranbHON U UHTETpaIbHON (hopmax. 'apMOHUYECKUH OCITUILISTOP.

3. Matematuueckuil 1 PU3NIECKUI MAsITHUKH.

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

d. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U HH(Ppa3Byk. CKOPOCTh 3BYKa.

3ansaTue /.

Tema: MosiekyJISIpHO-KMHETHYECKAS TEOPHUS WAEATbHOIO ra3a.

Bomnpocs! k cemunapy:

1 Nneanbubiii raz. OcHoBHoe ypaBHeHue MKT naeansHoro rasza.

2 CBs13b TEMIIEPATYPHI U JABJICHUS. 3aKOH JlanbToHA.

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

4 Crenenu cBOOOABI MOJIEKYJIbI. BHYTpeHHSIsI 2HEPTUS UICATHHOTO Ta3a.

5 JnmuHa cBoOoAHOTO TTpo0era MOJIEKYJIbI.

3ansaTue 8.

Tema: CBolicTBa )KUAKOCTEH U TBEPABIX Te.l.

Bormpocsl k cemunapy:

1. [ToBepxHOCTHOE  HaTshKeHHE B KHAKOCTAX.  Koaddumument
MOBEPXHOCTHOTO HATSKCHUSI.

2. [ToBepxHOCTHAs SHEPTUSL.

3. ®dopmyna Jlannaca. Kanuuisipabie siBICHUS.

4. CTpoeHue KpUCTAUIMYECKUX U aMOpPPHBIX Ted. DU3NMYEecKUue THUIIbI
KPUCTAJUIMYECKON pemeTKu. MOHOKpUCTAUIBI M NOJMKpUCTALIbL.  JKuakue
KPUCTAJLIBI.

5. TennmoeMKoCTh KpucTajioB. 3akoH Jtononra u [Itu.
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Kpurepun onenkn padoTbl H2 CEMHHAPCKOM 3aHATHH IPH OINpe/IeJIeHUH
TeKyllero peiiTuHra cTyJAeHTa

3 Oamna - ecid YCTHBIA OTBET OTJIMYACTCS TIIyOWHOHM, JIOTUYHOCTHIO U
IIOCJIEIOBATEIBHOCTRIO, ONOPOMl Ha paHee WH3yuyeHHbIH Marepuan. llokazaHo
Xopollee TOHUMaHue MpodheccnoHaNIbHON 3HAYMMOCTH U3y4aeMbIX BOIIPOCOB, IIPU
OTBETE HCIIOJB3YETCA JOIMOJHUTENbHAas Jureparypa. CTyaeHT CcBOOOIHO
CHpaBJISIETCS C 3aJja4aMy, BOIPOCAaMH U JIPYTUMU BUJaMH IPUMEHEHUS 3HaHUH, HE
3aTPYIHSETCS C OTBETOM IPH BUIOM3MEHEHUH 33/1aHUM, TPABUILHO 000CHOBBIBAET
pelieHue 3anad. BerumcneHus He colep)karT OLIMOOK, (PU3MYECKHE BEIMYMHBI
npejacTaBieHbl B cucteme enuHull «CH», NpaBWIBHO U TOJHO MPEACTaBIICH
MOJy4YeHHBI pe3ynpTaT. CTyOEHT BIajeeT pPa3HOCTOPOHHUMHU HaBBIKAMH U
npueMaMu paboThl, B TIOJHOW Mepe JEMOHCTPUPYET 3HAHMSI, YMEHUS U HAaBBIKU T10
JTUCIUIUTMHE C YI€TOM HEOOXOAUMBIX KOMIETEHITHH.

2 Oamna - e€clId YCTHBIA OTBET OTJIMYACTCS TIyOWHOHM, JIOTUYHOCTHIO U
IIOCJIEI0BATEIbHOCTRIO, ONOPOM Ha paHee U3y4YeHHbI Martepuan. B umenom
MOKa3aHO MOHMMaHKe MPo(ecCHOHANTBHOIN 3HAYUMOCTH U3Y4aeMbIX BOIIPOCOB, TIPU
OTBETE MCIONb3yeTCd JAOINOJIHUTENbHAA nuteparypa. CTyneHT chpaBisieTcsl ¢
3aJa4aMu, BOTIPOCAMH U JPYTHUMH BUIAMU NMIPUMEHEHHS 3HAHUU, HE TepsieTcs mpu
BUJIOM3MEHEHNH 33JaHHA, TPAaBUILHO 0OOCHOBBIBAET pellIeHUE 3a/1a4. Beruncienus
HE cojiepkaT TPyObIX OIMMOOK, (PU3HUECKHE BEIMYHHBI MPEICTABICHBI B CHCTEME
eaunul «CW», MpaBUIIbHO Y MOJIHO MPEICTABIECH MMOJTYyYEHHBIN pe3yiapTaT. CTyIeHT
BJa/IeeT Pa3HOCTOPOHHUMHU HaBbIKAMU U MpHEMaMH pPaOOThI, JAEMOHCTPUPYET
3HaHUsS, YMEHUS U HaBBIKU MO JUCLUILIMHE C YY€TOM HEOOXOIMMBIX KOMIIETEHIIUH .

Jonyckarorcs He Oosee 1 ommOKu Mpu pelieHuu 3aaa4uu, 1u0o He 6osiee 2-X
HEJ0YETOB IIPU YCTHOM OTBETE.

1 Gana - ecyiv IpU YCTHOM OTBETE CTYACHT MOKA3bIBAET HE CIUILIKOM TITyOOKHE
3HaHWS OCHOBHBIX (U3NYECKUX TOHATHH W WX B3aMMOCBS3EH, CYIIHOCTH
bu3nYecKuX SBICHUHN, HET ITy00KOTO MOHUMaHUsI TPO(ECCHOHATBLHOM 3HAYNMOCTH
M3y4aeMbIX BOIIPOCOB, IIPH OTBETE HE MCIOIB3YETCS JOTOTHUTEIbHAS JINTEPATYPA.

CTYI[GHT CIIpaBJBICTCA C 3aJadaMu, BOIIPOCAMHU M JPYTUMHU BUIAMU TIPUMCHCHUA
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3HAHUM B 3HAKOMOM CHUTYyallMd, HO TEPSAETCS MPU BUJIOU3MEHEHUM 3aJaHUM, HE
MOXET JI0 KOHIIa 000CHOBATh pEIIeHUE 3a/1au. BeIYuCIeHUsT He cojiepKaT IpyObIxX
omurOO0K, (pU3NIECKre BETMUNHBI IPeACTaBICHBI B cucTeMe enuauil «CH». CTyaeHT
BJIaJIceT ONpPEACICHHBIMU HaBBIKAMU U TpUeMaMu pPabOThl, JAEMOHCTPUPYET
OT/ICJIbHbIE YMEHUSI W HaBBIKM MO JUCHUIUIMHE C YYE€TOM HEO0OXOIUMBIX
KOMIICTCHITHM.

JonyckaroTcs He 6ojiee 2-X OMUOOK MPpU pelIeHUH 3aa4uu, MO0 MPU YCTHOM
OTBETE.

Menee 1 Ganna - eciyd Ipy YCTHOM OTBETE CTYACHT MOKa3bIBaeT HETITyOOKHE
3HaHUS OCHOBHBIX (DU3WYECKUX TOHATUH W WX B3aUMOCBS3CH, CYITHOCTH
dbuznyeckux SABIEHUM, JMOO OTCYTCTBUE TaKUX 3HAHUM, HET TOHUMaHUs
npoeCCUOHAIBHOM 3HAYMMOCTH H3y4aeMbIX BOIPOCOB. CTYAEHT AEMOHCTPUPYET
IJIOXO€ 3HAHWUE WJIM HE3HAHWE METOJIOB PEIICHHUS 3a7a4, HE MOXKET PEIINTh 3aauy
Ja)ke B 3HAKOMOW cutTyauuu. [Ipm pemenun 3amadud HE CAETAH WA CHIENAH C
omuOKaMHU TMEPEeBOJT €AUHUIl U3MepeHus BenuduH B cuctemy «CH». Boeraucnenus

cojJieprKat rpyOble OMMOKY; HET aHaIN3a pe3yJibTara.

CocraBureip O.B.IlnoTaukoBa

2018

TecTnl 11s1 py0eKHOr0 KOHTPOJISA/3a4eTa 10 AUCHUILINHE «DU3NKA)»

Tect Nel, Moayim 1-2. ®UZNYECKHUE OCHOBBbI MEXAHUKMN.
MEXAHNYECKHUE KOJIEBAHHUSA 1 BOJIHBI.

1. Vkaorcume cpopmynupoexy emopozo saxona Hviomona:

1). Besxoe Bo3nelicTBUE Ha TENO COOOIIAET TEIy YCKOPEHHE WIIM BBI3BIBACT
nedopmariuio.

2). U3meHeHue umnyiibca Tejaa paBHO UMITYJIbCY JE€HCTBYIOIIEH CUIIBI.

3). KonnuecTBo ABMKEHUS TeNa pABHO UMITYJIbCY JEHCTBYIOLIEH CUIIBI.

4). Bcskoe Teno COXpaHSET COCTOSIHUE TIOKOS WM PaBHOMEPHOIO

IIPSAMOJIMHEWHOTO IBUKEHUS, €CIIM HA HETO HE AEUCTBYIOT CUJIBI.
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2. Kakue cucmembl omcuema Ha3vl8a0Mcs UHEPYUATbHLIMU ?

1). KoTopele nBMKYTCS paBHOMEPHO U MPSIMOJIMHEWHO.

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

3). B KOTOpBIX TENO IBHKETCS PABHOMEPHO U MPSIMOJIMHENHO WJTU MTOKOUTCH,
€CJIM Ha HEro HE JICUCTBYIOT JpyTUE Tea.

4). B KOTOpBIX JEHUCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIBI.

3. Umo naszvieaemcs umnynrocom mena?

1). OTo nmpousBeeHNE MACChI TeJla HAa €r0 YCKOPEHHUE.

2). DTO Ipou3BEACHUE MACChl TeJla Ha pauyC BpallleHUs.

3). D10 nmpou3BeACHNE MAacChl TejIa Ha €r0 CKOPOCTb.

4). 910 mpoU3BEICHUE CUIIBI, JEUCTBYIOIIEH Ha TEJO0, HAa MEPEMEIICHUE TeNa.

4. B kakom ciyuae MO*CHO npumeHsms 3akonsl Hotomona?

1). Ins MakpoTen v IBMXKEHUM CO CKOPOCTSIMHU, CPABHUMBIMU CO CKOPOCTBIO

CBCTa.

2). JIy1st MUKpPOYaCTHI] U ABUKEHHUI CO CKOpoCcTsIMHU U << C.

3). Ans MUKpodacTHI] M JBUKEHUHM CO CKOPOCTSIMH, CPAaBHUMBIMH CO

CKOPOCTBIO CBETA.
4). Jlng MakpoTeNn U IBU>KEHUN CO CKOPOCTAMHU L << C.

5. Kakaa u3 npugedeHHblx Qopmyn, AGNAEMCA  MAMEMAMUYECKUM

8blpPAINCEHUEM 3AKOHA BC@MUpHOZO msieomenus?

1). =1 2). F =gl
r r
3). F:Gm; 4). F:Gml_’;nZ_
r
r

6. Pabomy nocmosaHHOU CUbl MOJHCHO GbIYUCTUMb KAK
1)... mpou3BeeHUE CUJIBI HA TIEPEMEIIICHUE.
2)... TpOW3BEINEHUE CUJIbl HAa MEPEMEIIEHHE M Ha CHUHYC YIVIa MEXIy

HarpaBJICHUAMMA CHUJIbI U IICPCMCIICHHA
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3)... MpOU3BENCHHE CWUJIbI Ha MEpPEeMEIIEHWE W Ha KOCHMHYC YIJIa MEXIy
HaIpaBJICHUSMU CUJIbl U TIEPEMEIICHHUS.

4)... IpoU3BEAEHUE CUIIBI HA CKOPOCTh U HA KOCUHYC YIJIa MEKIy HUMH.

7. KoncepsamugHulMu HA3b18AI0MCS CUTBL,

1)... KOTOpBIE JEHCTBYIOT B H30JIMPOBAHHOM CHCTEME.

2)... KOTOpBIE 3aBUCST OT CIOCO0a MEPEMEIIICHUS U3 OJTHOM MOJIOKEHUS Tea B
Jpyroe.

3)... KOTOpbIE 3aBUCAT TOJHKO OT HAYAJIBHOTO U KOHEYHOTO MOJIOXKEHHM Tena
U HE 3aBUCST OT crioco0a nepexo/1a U3 OJJHOTO MOJIOKEHHS B IPYTOE.

4)... paboTa KOTOPBIX 3aBUCUT TOJILKO OT HAUaJIbHOTO U KOHEYHOTO MOJI0KEHUIM
TeJa U HEe 3aBUCHUT OT IYTH TaKOTO Mepexoa.

8. Vkaowcume, ona kakux 6udoe sHepeuu Cnpageousvl Caedyruue
8bIPAICEHUSL

a) E = kx?/2, 6).E=I0?/2, B) E=mv?*/2,T) E=mgh

1). a) KHHETUYECKasi YHEPIHsl BPaLaTeIbHOTO JIBUYKEHUS;

0) moTeHIMaNbHAas SHEPrUs YIIPYTrol AedopMalny;

B) KHHETHYECKAs SHEPTUsl MOCTYNATEIbHOTO IBUKEHUS;

T') MOTEHIIUATIbHAs YHEPTUS B OTHOPOAHOM TIOJIE CHIIBI TSXKECTH.

2). a) MOTEeHUMaIbHas SHEPTUs ynpyrou nedopmaiuu;

0) KUHETHYeCKasi PHEPTHUS BpalaTeIbHOTO JIBUKCHUS;

B) KWHETHYECKAas SHEPTHUs MOCTYNaTeIbHOTO IBHYKEHUS;

I') NOTEHLMAJIbHAs SHEPTHUS B OJTHOPOJAHOM TOJIE CUJIBI TSKECTH.

3). a) MOTEHIMaIbHAs PHEPTUS yIpyTroi nedopmaliuy;

0) moTeHIMaTbHAS SHEPTUS BPAIIATEIHHOTO ABMKCHUS;

B) KHHETHYECKAasi SHEPTUsl MOCTYNATEeIbHOTO IBUXKEHUS;

T') OTCHIIMAIbHASI SHEPTHUS B OJTHOPOIHOM TIOJIE CHIIBI TSXKECTH.

4) a) KHHETUYecKas SHeprus ynpyrou nedopmanuu;

0) nmoTeHUMaIbHAasl SHEPTUs BPAILlaTEIbHOTO ABMKECHUS;

B) KHHETHYECKAasi SHEPTHUs MOCTYNaTeIbHOTO IBIYKEHUS;

I') IOTEHUMAIbHAs SHEPTUS B OJHOPOAHOM I10JI€ CHJIbI TSKECTH.
106



9. Vkaoswcume npasunvryo popmyruposKy 3aKOHA COXPAHEHU MEeXAHUYEeCKOl
oHepaUUL:

1). MexaHnuueckass HHEpPrus H30JUPOBAHHOM CHCTEMBI IIpU JIEHCTBUU
KOHCEPBATUBHBIX CUJI HE U3MEHSETCS.

2). OHeprusi HE HCYE3a€T W HE BO3HHMKAET M3 HHUYEro, OHAa TOJBKO
MPEBPAIIAETCS U3 OJJHOTO BUJIA B APYTOM.

3). IlonHas MexaHWYecKas SHEPTUsl U30JUPOBAHHOM CHUCTEMBI, HA KOTOPYIO
JEUCTBYIOT TOJIBKO KOHCEPBATUBHBIE CHJIbI, OCTAETCS] TOCTOSIHHOM.

4). Ilonnas mexaHuuyeckass HEpPrUsi MPOU3BOJBLHON CHCTEMBI, B KOTOPOH
JEUCTBYIOT TOJIKO KOHCEPBATUBHBIEC CHIIBI, OCTAECTCS IIOCTOSIHHOM.

10. Ymo mHasvieaemcsi MOMEHMOM UHepyuu mena OMHOCUMENbHO OCU
spawjerus?

1). MoMeHT MHEpLHH Tella YUCICHHO PaBeH MPOW3BEJICHUIO MAacChl Tela Ha
KBaJpaT €ro PacCTOSHHUS 10 OCU BPaLlCHHUS.

2). MoMeHT uHepUMM Tela — 3TO BEJIMYMHA, YHUCICHHO paBHAas CyMMe
IIPOU3BEACHUN MAacC BCEX MAaTEPUAIbHBIX TOUEK TEJIa HA KBAJAPAThl UX PACCTOSIHUN
J10 OCH BpallCHUS.

3). MoMeHT uHepuuu Tella — 3TO BEJIWYMHA, YUCIEHHO paBHasg CyMMe
IIPOU3BEACHUIN MACC BCEX TOUYEK TENA HA UX PACCTOSHUS OT OCH BPAILICHUS.

4). MOMEHT UHEepIUH Tea — 3TO Mepa UHEPTHOCTHU Tea.

11. Vkaowcume npasunvuyro ghopmynuposxy meopemsi Lllmetinepa.

1). MOMEeHT MHEpLHH TeJla OTHOCUTENBHO MPOU3BOJIBHOM OCH PAaBEH CyMME
MOMEHTA MHEPLHM Tela OTHOCHUTENIBHO OCH, NMPOXOIAIIEH Yepe3 LUEHTP UHEPLUU
TeJa, NEPIEHANKYJIAPHO JAHHOM OCH, M INMPOM3BEAECHUS MACChl TeJla HA KBAaApar
PACCTOSIHUS MEXIY OCAMM.

2). MoMEHT MHepIUU Tejla OTHOCUTEIBHO MPOU3BOJILHOM OCH PaBEH CyMMeE
MOMEHTAa MHEPLUHUH OTHOCUTEIBHO OCH, IPOXOASALIEN Yepe3 LIEHTP MHEPUUU Tema
[IapajulesIbHO TaHHOW OCH, U IPOU3BEIAEHHUs MAcCChl TE€la Ha PACCTOSTHUE MEXKITY

OCsIMMU.
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3). MoMeHT uHepLMH TeJla OTHOCUTEIBHO MPOU3BOJIBLHON OCH PAaBEH MOMEHTY
WHEPIUHU TeJa OTHOCUTEIBHO IEHTPAIbHOM OCH U MPOU3BEJACHHS MAacChl Teja Ha
KBaJ[paT PACCTOSIHUS MEXKTY OCSIMH.

4). MOMEHT MHEPIMH TeJla OTHOCUTENIbHO ITPOU3BOJILHON OCH paBeH MOMEHTY
WHEpPUUHU Tejla OTHOCHUTEIBHO OCH, MPOXOMSIICH dYepe3 LEHTP HHEPIUU Tema
napajuyiebHO JTaHHOM OCH, W MPOU3BEIICHUS MAacChl TeJla Ha KBAJAPaT PaCCTOSHHS
MEXIY OCSIMHU.

12.  Vkaowcume npasunbhyio 3anucb OCHOBHO20  3AKOHA — OUHAMUKU

spauiamelbHoco osudiceHUsl.

D.1= m9. 2). M=FL.
dt

3). M=/, 4).M= 192
dt

13. Ymo nazvisaemcs mMomMeHmMoOM umMnyivca mena?

1). D10 BenuuMHa, paBHas MPOU3BEICHUIO MACChI TEIa HA €r0 CKOPOCTh.

2). DTO BeIUYMHA, YUCJEHHO paBHAas MPOU3BEACHUIO HUMIYJbca Tella Ha
KBaJIpaT pajnyca BpalieHus.

3). DTo BenMUYMHA, YUCIIEHHO PaBHAsl IPOU3BEICHUIO MAcChl Tejla Ha YIJIOBYIO
CKOPOCTb.

4). D10 BenM4YMHA, paBHAs BEKTOPHOMY IMPOW3BEICHUIO HMMITyJIbCa Tejla Ha
paanyc-BEKTOp.

14. Kakoe evipadicenue Hazvigarom @azou apMOHUUEeCKUx KojaeOanul,
3a0annbix ypasuenuem x =A sin(wt+o)?

1). o, 2). sin(wt+a),

3). wtta, 4). wt.

15. Mamepuanvnas mouka cosepuiaem 2eapMOHUYECKUe He3amyxaroujue
konebanus. Kakue 3Hauenus npunumarom ckopocms U YCKOpeHue, Ko20a ee
cMeujeHue MAKCUMAIbHO U NOJOHCUMENbHO?

1). CkopocTh MakCUMaJbHA U MOJOXKUTENIbHA, YCKOpeHue paBHO 0.

2). CKOpoCTh MakCMMaJIbHAa U OTPULIATENIbHA, YCKOpeHHe paBHO 0.
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3). CxopocTthb paBHa 0, yCKOpeHHE MAKCUMAIBHO U MOJOKUTEIBHO.
4). Cxopoctb paBHa (), yCKOpeHHE MaKCUMAaJIbHO ¥ OTPUIATENBHO.

16. Kakue 3nauenus umerom cmeujeHue U CKopocms  moukKu  npu

CAPMOHUYECKUX KO]Z€6CZHM}ZX, 3A0AHHbIX ypaeHeHuem x=Asina)ot 6 MOMEHNT BpeMEHU

t=0?

1). Cmenienue paBHO A, CKOpocTh paBHa 0.

2). Cmemenue pasHo 0, CKOpPOCTBh paBHA - Awy.
3). CmelieHue paBHO A, CKOPOCTb paBHa Awy.
4). Cmenienue pasHo 0, CKOpPOCTh paBHA Ay,

17. Kaxue napamempul, exoodswue 8 YpasHeHue 3amyxXaroujux KoieOauuil

X = Ae ™" cos(at + @, )usmenames, eciu ymenvwumo kodgppuyuenm samyxanus?

1).Ao. Z)Aouw
3). B 4). o u p.

18. Cmewenue mamepuanvHou moyku npu YCMAHOBUBUIUXCS BbIHYHCOCHHBIX

Konebanusax pasro x=A sin(wt+@). Kakue napamempul, 6xooswue 8 ypasHeHue,

USMEHAMCA NPU USMEHEHUU YACMONbl eszyofcdaiow;ed cunol?

1). Awuo. 2).0 1 O. 3).A 0ou . 4).Au o.
19. Kakue cunvi Hazvisaromces keasuynpyeumu?

1). Custbl ynipyrocTu.

2). Cumbl 1000 MPUPOIBL, TOAUHHSIONIIHECS 2 3akoHy HproToHAa.
3). Bce cuibl, KpoMe ynpyTHXx.

4). Cunsl IF000M TPUPOIBI, TOTIMHSIONTHECS 3aKoHY [ 'yKa.

20. Om yezo 3a6ucum nepuoo He3amyxarouux KoieOaHutl MamemamuiecKkoeo

Masmuuxa?

1). OT ero macchbl U IJIMHBI MasiTHUKA.

2). OT cWIBI TSXKECTH.

3). OT yckopeHus cBOOOTHOTO TafCHUSI.

4). Ot UHBI MasTHUKA ¥ YCKOPEHUSI CBOOOTHOTO Ta[CHUSI.

21. UYmo nazvieaemcs gusuieckum MasmuuKom?
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1). TBepaoe Teno, cnocoOHOe COBEPIATh KOJICOaHUsI BOKPYT IIEHTPA TAKECTH.

2). JIroboe TBepI0€ TEI0, COBEPIAIOIIEE TAPMOHUYECKUE KOJICOaHUsI BOKPYT
HETOABMYKHOU OCH BPAIIICHHUS.

3). JlroGoe TBepmoe Teno, CIOCOOHOE COBeplIaTh KOJeOaHUsS BOKPYT
HEMOIBMYKHOU OCH, HE TPOXOJISIIECH YEPE3 €T0 LIEHTP UHEPLIHH.

4). JIroboe TBepaOE TEI0, MOIBEIICHHOEC HAa HUTH.

22. UYmo Hazvieaemcs npueedeHHOol ONUHOU PU3UYECKO20 MASIMHUKA?

1). PaccrosiHue OT TOUKM MOJIBECA 10 LIECHTPA MHEPIIMU MasiTHUKA.

2). PaccrosiHue OT LIeHTpa UHEPIIMH JI0 LICHTPA KauaHUs MasiTHUKA.

3). JnuHa Takoro MaTEMaTUYeCKOro MAasTHUKA, aMIUIUTyJa KoJieOaHui
KOTOPOTO paBHA aMIUTUTY 1€ JAHHOTO (PU3UYECKOTO MAasTHHUKA.

4). JInuHa Takoro MaTeMaTUYECKOTO MasgTHUKA, IEPUOJ] KOJIECOAHHUI KOTOPOTO
paBeH Mepuoly TaHHOTO (PU3NIECKOTO MasTHUKA.

23.Yemy pasen nepuoo xorebanul puzuueckoco Masmuura?

1 J
D.T=2rn, |—. 2). T=2n |——
gm mg/
J l
3). T=2n,]—. 4).T=2n_|—.
m/ g

24.Ymo nazvieaemcst OIUHOU BOJIHbL?

1). PaccrostHme, KOTOpo€ BOJHA MPOXOAHWT 3a BpEMs, PaBHOE IEPUOIY
KOJICOaHMIA.

2). PaccTosinue, mpoiiiecHHOE BOJIHOM 3a €IMHUILY BPEMEHHU.

3). Paccrosinue Mexay AByMs TyYHOCTSIMU.

4). PaccrosHue MEXIy TOUYKaMH, KOJSOMIOMMMHUCS C OJWHAKOBBIMU
aMIUTUTYIaMHU.

25. Umo maxkoe 801108451 NOBEPXHOCMb?

1). CoBOKYITHOCTb TOYEK, KOJICOTIOIMMNXCS B OJITMHAKOBBIX (ha3ax.

2). COBOKYITHOCTh TOYEK, KOJICOIOIMIMNXCS C OJITUHAKOBON YaCTOTOM.

3). CoBOKYITHOCTh TOUYEK, KOJIECOIFOIIMXCS C TOCTOSTHHON Pa3HOCTHIO (as.
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4). COBOKYMHOCTb TOYEK, KOJIEOTIOUIUXCS C OJMHAKOBON aMIUTUTYIOM.
26. Kakue 601Hbl HA3b186AIOMCS KO2EPEHMHBIMU?

1). Unyniue B 04HOM HampaBiI€HUU U UMEIOIUE OJJMHAKOBYIO YaCTOTY.
2). Umeronire ogMHAKOBYIO YaCTOTY M aMILUIUTYLY.

3). meromue oAMHAKOBYIO 9acTOTY | (a3y.

4). Umeroryie 0JUHAKOBYIO YACTOTY M TIOCTOSIHHYIO Pa3HOCTh (ha3.

217. Kax 3anucvieaemcst ypasheHue cmosuell 80JiHbl?

1).y = 2a c0s 2ntv cos ot.

2).y = 2a cos 2nx/A cos ot.

3).y = 2a cos 2nx/v cos ot.

4).y = 2a oS 21Ax cos ot.

28.Yemy pasna ckopocmu 38yKa 8 030yxe?

1).330 m/c; 2).150 m/c; 3).1500 wm/c; 4).3300 m/c.
29. Kaxoui ouanazon coomeemcmayem uacmomam 38yKo6ulx KoieOanuil?
1). Ot 16 g0 20000T 1 2). Ot 20 o 20001 .

3). Ot 20 mo 200Im. 4). Ot 2000 mo 200001 .

Tectr Ne2. Mopyas 3. MOJIEKYJIAPHASA ®U3UKA U
TEPMOAUHAMUKA

1. Hoeanvhvim Hazvieaemcsi 2a3, yOOBIemMEOPAIOUUL CIe0YIOWUM YCIOBUSM:

1). HaxoauTcst mpu HU3KOW TeMIlepaType U BBICOKOM JIaBJICHUU.

2). BzaumopeiicTBHEM MOJIEKYJI TAKOTO ra3a MOXHO MpeHeOpeyb.

3). Monekyibl MOXHO CUMTaTh MaT€pUaJIbHBIMU TOYKAMH, CTOJKHOBEHHS
MOJIEKYJ SBJISIIOTCS aOCOJIOTHO YNPYTMMH, B3aUMOJEWCTBUEM MOJIEKYJ HENb3s
npeHeopeyb.

4). MoJsieKyabl MOKHO CUMTATh MaTepUabHBIMU TOYKAMU, B3aUMOEHCTBUE
MOJIEKYJI TPAaKTHUYECKH OTCYTCTBYET, CTOJKHOBEHMSI MOJIEKYJ HOCAT YyHpyTui
XapaxkTep.

2. Kax cgopmynuposame ocnosnoe ypagneHue MoneKyasApHO-KUHEMUYECKOLL

meopuu udeaibHo2o easa?
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1). laBieHue nieanbHOro ra3a paBHoO 2/3 cpeiHel KWHETUYECKON SHEPTUHU €ro
YACTHLL.

2). laBnenue uaeanbHOro ra3a paBHo 2/3 cpeHeil KHHETUYECKOW YHEPTUU €TO0
MOJIEKYJI, 3aKJIFOUEHHBIX B €IMHULIE O0BEMA.

3). laBienue uueaabHOro ra3a paBHo 3/2 cpenHeil KHHETUYECKOM SHEPTUH €ro
MOJIEKYI

4). IIpousBeneHue AaBiIEHUSI OJHOTO MOJISI WJCAIBHOIO Ta3a Ha €ro o0beMm
pPaBHO MPOU3BEAECHHIO A0COIIOTHOM TEMIIEPATYPhI ra3a Ha YHUBEPCAIBHYIO I'a30BYIO
HOCTOSTHHY1O.

3. Kak sviuuciums cpeonioro KeaopamuyHyio cKopocms MoKV U0ealbHO20

easza?

1).v= /Zk_T’Z).V: /3k_T , 3). v= Sk_T , 4). v = /8k_T
m m \/ y7, m

4. Kak Hazvleaiomcs 2azosvie npoyeccovl, npomexkaowue a)npu noCmMosIHHOM
oaeneHuu, 6) npu NOCMOSIHHOU memnepamype, 8) npu NOCMOSHHOM 00beMe?

1). a) — uzorepmuveckuit, 6) — U300apUYECKUl,  B) — U30XOPUUECKHI.

2). a) — u3obapuueckuii, 0)— aanabaTUYECKUl, B)— U30XOPUUECKHI.

3). a) — uzobapuueckuii, 0)— U30TEPMUUECKUN, B) — U30XOPUUECKUH.

4). a) — U30XOpUUYECKHM, ©0)— U30TEPMHUYECKUH, B)— M300apUUECKUIA.

5. Kaxoe npasunvHulli 6U0 ypasHeHus aouabamuueckozo npoyecca?

1). TV =const. 2). TVZ ~L=const,
3). PV” ~1=const. 4. TV’ 1 =const.

6. Kax ¢popmynupyemcsa nepeoe Hauano mepmooOUHaAMuKu?

1). Konmm4ecTBO TEMIOTHI, COOOIIEHHOE CUCTEME, PACXOAYETCSI Ha H3MCHEHUE
BHYTPEHHEH YHEPTHH CHUCTEMBI U Ha COBEPIICHHE CUCTEMOU padOThI HaJl BHEITHUMU
TEJIAMHU.

2). KonnyecTBO TEIUIOTHI, MOJYYEHHOE CUCTEMOM, MAET HAa YBEIMYEHUE €€
BHYTPEHHEH DHEPTUU U Pa0dOTy MPOTUB BHEIIHETO JABJICHUS MPU PACIIMPECHUU U

CXXaTuu CUCTCMBEI.
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3). Ilpu Bcex ¢pu3nueckux nporeccax IHEPrusi He BO3HUKAET U HE NCYE3AET, a
JMILB IPEBPALIAETCS B PaBHBIX KOJIMYECTBAX U3 OJHOTO BUAA B JPYTOM.

4). CucteMa MOKET COBEPITUTH PabOTy, KOT/Ia K CUCTEME TIOJIBOUTCS UITH OT
HEE OTBOJAUTCS HEKOTOPOE KOJIMYECTBO TEILJIOTHI.

7. Ymo nazvieaemcs y0envHoOU menioemKocmvio eeujecmsea?

1). D10 BenMuMHA, YHCIEHHO PaBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUIsL HATPEBAHUS €MHMIIBI 00bEeMa BEIIECTBA HA OJMH KEJIbBUH.

2). OTO BENWYMHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUIsL HATPEBAHUS BELIECTBA HA OJIMH KEJIbBUH.

3). DT0 BeNMYKMHA, YUCICHHO PaBHAs KOJIMYECTBY TEIIOTHI, HEOOXOAUMOMY
JUTSl HAarpeBaHUs €IMHULIBI MacChl BEIIECTBA HA OWH KEJIbBUH.

4). D10 BeNMYMHA, YUCICHHO paBHAas KOJUYECTBY TEILIOThI, HEOOXOAUMOMY
JUISl HAarpe€BaHus OJHOTO MOJISl BELIECTBA HA OJIUH KEJIbBUH.

8. Ha wumo pacxodyemca coobwaemas cucmeme menioma npu
uzomepmuyecKkom npoyecce?

1). Ha u3MeHeHne BHYTpEHHEN SHEPTUN CUCTEMBI.

2). Ha coBepiieHne cucteMoi padoThl HaJl BHEIIHUMHU TEJIAMHU.

3). Ha wu3meHeHue BHYTpPEHHEH SHEPrUM CHUCTEMBI M COBEpIICHHE
MEXaHUYECKOU paboThI.

4). Ha HarpeBaHHWE CUCTEMBI.

9. Om ueeo 3asucum geruyuHa MOIAPHOU MENIOEMKOCU 2A3087

1). OT BHEUIHUX YCIIOBHIA.

2). Ot cnioco0a HarpeBaHus ¥ OT MPHUPOJIBI ra3a.

3). Ot TemnepaTyphbl rasa.

4). Ot Buja rasza u ero oobema.

10. Kax ceésazamnvl MonapHble MenioemMKocmuy npyu NOCMOSHHOM OA6IeHUU U npu
HOCMOAHHOM 00veme?

1). C,+R =C,, 2).C,=Cy*+R 3).C,+Cy=R 4). C,/C\=R.

11. Ymo nazvieaemcs yoenvHot meniomou napooopazoeanus?
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1). KonmngecTBO TETIOTHI, HEOOXOAMMOE /ISl TIPEBPAIICHUS KUJAKOCTHA B TIap
IIpU HEM3MEHHOU TeMIiepaType.

2). KomudecTBO TEIIOTH, HEOOXOIWMOE JUIS TEPEBOJA CIUHHUIIBI MACCHI
KUJIKOCTHU B TIap MIPH HEU3MEHHBIX TEMIIEPAType U TaBICHUU.

3). KonudecTBO TemioThl, HEOOXOAMMOE JIJIsi TIPEBPAIICHUS TaHHOW MacChl
YKUIKOCTH B TIAp NMPU HEU3MEHHBIX TEMIIEPATYPE U JABJICHUU.

4). KonnuecTBO TEIJIOThI, HEOOXOIUMOE IS IPEBPAIICHUST SAUHUIIBI MACChI
YKUJKOCTH B TIap NP JAHHOU TeMITepaType.

12. Jlatime onpedenenue abCcomOMHOU BAANCHOCMU 8030YXA.

1). AGcotoTHas! BIAXKHOCTh — 3TO KOJIMYECTBO MMapOB BOJIbI, 3aKIIOYEHHOE B
HEM.

2). AOcomoTHasi BI@XHOCTh — 3TO KOJMYECTBO BOJSHOTO Tapa,
comepkamierocs B 1M Bo3ayxa IIpu JaHHOM TeMIIEpaType.

3). AOcomoTHas BIXKHOCTh — 3TO MAaKCHMAJIbHO BO3MOXHOE KOJIUYECTBO
BOJISTHBIX TIAPOB, 3aKJIIOYEHHOE B BO3/IyXE.

4). AGcomoTHas BIAYKHOCT — 3TO KOJIMUYECTBO BOJISTHOTO MTapa, KOTOPOE MOXKET
YAEPKUBATH BO3AYX.

13. Vkaoicume npasunvuyro gopmyny O0ns onpeodeneHus OMHOCUMENbHOLL

BIIAHNCHOCMU.
0.f =" 100% 2. f = —T 100%.
max max
3). f = Fmax 1000, P L
P 2P

14. Kakoti nap nazvieaemcs HACblUyeHHbIM?

1). I1ap, KOTOPBI MpeBpanIaeTcs B 5 KUAKOCTb.

2). Ilap, KOTOpBII HAXOAWUTCS B JAMHAMUYECKOM PAaBHOBECHH CO CBOEH
YKUJIKOCTBIO.

3). MakcuMalibHOE KOJIMUECTBO IMapa, COACPKAIIETOCs B BO3IyXE.

4). ITap, KOTOpBII BOBHUKAET NMPU KUTIEHUU KUJIKOCTH.
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15. Kakasa memnepamypa Ha3zvigaemcs Kpumuieckou?

1). Temnepatypa, mpu KOTOPOH MPOUCXOIUT MIPEBPAILICHUE KUIKOCTH B TIap.

2). Temneparypa, npu KOTOPOW M BBIIIE KOTOPOH HEBO3MOYKHO IEPEBECTH
BEII[ECTBO U3 MApOOOPa3HOTO COCTOSHUS B KHUKOE.

3). Temneparypa, npu KOTOpPOW W HUKE KOTOPOH HEBO3MOKHO IEPEBECTH
BEIIECTBO U3 MapooOpPa3HOTO COCTOSHUS B KHUAKOE.

4). Temneparypa, mpu KOTOPOU MIIOTHOCTD >KUJIKOCTH MPEBOCXOUT MIIOTHOCTh
€€ HaCBILEHHOTO Napa.

16. Kax nanpasnena cuna no8epxHoCmHo20 HAmsdceHus?

1). Ilo kacaTenbHON K NOBEPXHOCTH KUIKOCTH.

2). [lepneHAUKyISIPHO TOBEPXHOCTH, BHYTPb KUIKOCTH.

3). Ilog npou3BOJIBHBIM YIJIOM K IOBEPXHOCTH JKUIKOCTH.

4). Ilo xacarenpHON K MOBEPXHOCTH XKUAKOCTH, NEPHEHAUKYJISIPHO JTHOOOMY
AJIIEMEHTY KOHTYpa, B3ITOMY Ha TOBEPXHOCTH.

17. Ymo nazvieaemcs ko3 puyuenmom no8epxHoCmHoc0 HAmANCeHus?

1). KoapduuneHT moBEpXHOCTHOTO HATSHKEHHUS YHUCIEHHO paBeH padore,
HEOOXOUMOM I yBEJIUYEHUS IUTOIAIN IOBEPXHOCTH KUAKOCTH.

2). KosdduiumeHT NOBEpXHOCTHOTO HATSHKEHHMSI YWCIEHHO paBEH CHJIe
MOBEPXHOCTHOTO HATSKEHUS, JEHUCTBYIOLUIEH HA €IUMHUILY TUIOUIAJAN TOBEPXHOCTH
AKUIKOCTH.

3). KoadduureHT nmoBEepXHOCTHOTO HATSKEHUSI UYHUCICHHO paBeH padoTe,
HEOOXOMMOM JIJIs yBEJIMYEHUS IO/ 11U TIOBEPXHOCTH KUIKOCTH IPU MOCTOSIHHON
TEMIIEpaType Ha EAUHULLY.

4). KoaduiueHT moBEpXHOCTHOTO HATSXKEHUSI YUCIIEHHO PaBEH CBOOOIHOM
SHEPruM, HEOOXOAMMOMN ISl yBEJIWYEHHs TUIOUIA[M TMOBEPXHOCTH KHUAKOCTU Ha
eJIMHUITY IPY U3MEHEHUH TemmepaTtypsl Ha 1°C.

18. B rkaxux eOounuyax usmepsemcs KoIQDDuyuenm no8epxHoOCMHO20

HamsoceHus?

1). Tox/m. 2). H/m?., 3). Jx/M2. 4). H-m.
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19. Kax 3asucum xod3ppguyuenm noBepXHOCMHO20 HAMAINCEHUS OM
memnepamypbol?

1). C yBenuueHrueM TeMnepaTypbl OH pacTer.

2). Ot TeMniepaTypbl HE 3aBUCHT.

3). C yBennueHrneM TeMITepaTypbl YMEHBIIACTCS U CTAHOBUTCS PAaBHBIM HYJTIO
IIPY KPUTUYECKOU TEMIIEpaType.

4). C yBenuueHuEeM TeMIIepaTyphl pacTeT, 3aTEM YMEHBIIIACTCS 10 HYJIS.

20. Kax sviyuciumos 00b6agounoe dasienue 8 HCUOKOCMU 0KOJI0 NOBEPXHOCTIU

060t hopmol?

1 1 a
D.P=a—+-). 2.P =—.
) Oz(R1 R2) ) R
3).P @ 4). P
F=——. . P= +
2R a(Rl RZ)

21. B uem cocmoum omauyue UOHHOU KPUCMALIUYECKOU peuemKy Om
Memaniuieckou?

1). B y3max MOHHOHN pemIeTKH HaXOJATCS MOHBI, B y3JaX METAUIMYECKOU —
aTOMBI METaJIA.

2). B y31ax MOHHOUW peHIeTKH HaXOAATCS MOJIOKUTEIbHBIE HOHBI, B y3Jax
METAJTTUYECKOU — OTPUIIATEIHbHBIE HOHBI.

3). B y31max MOHHOW pELIETKH YEPEAYIOTCS MOHBI Pa3HbIX 3HAKOB, B y3/aX
METAJTUYECKOM — TOJIOKUTEbHBIE HOHBI METaJlIa.

4). B y3/1ax MOHHOM PENIETKH YEpEeIyIOTCS MOHBI Pa3HbIX 3HAKOB, B y3JIax
METAJUIMYECKON — aTOMBbI METAJLJIA.

22. Kaxoii mun xpucmaniuieckou pewemku y a) epagpuma, 6) nosapenHoul
conu?

1). a) atomHas, 0) MOJICKYJIsIpHASL.

2). a) atToMHasi, 0) HOHHAS.

3). a) MmonekyJsipHasi, 0) HOHHAsL.

4). a) uoHHasi, 0) MOJIEKYJIIpHAas.

23. UYmo xapaxmepHo 015 aHU30MPONHBIX me?
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1). 3aBUCHMOCTD (PU3UUECKUX CBOMCTB OT HANPABJICHMUSL.

2). HezaBucuMocCTh (pU3NUECKUX CBOMCTB OT HANPABJIECHMUS.

3). 3aBUCHMOCTD (PU3UYECKHUX CBOMCTB OT BPEMEHHU.

4). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT MaTepuaia.

24. Yemy pasna mennoemKocms XUMU4eCKU NPOCMbIX KPUCAIIUYECKUX Mell
CO2NIACHO KAACCUYECKOU meopuu menioemkocmu?

1). 3R. 2). 5R. 3). 2R. 4). 3/2R.

25. Umo nazvieaemcs Kodppuyuenmom auUHeuH020 pacuupenusi meepoo2o
mena?

1). Bennunna, 4ucaeHHO paBHass OTHOCUTEIBHOMY YAJIMHEHUIO TeJa MPH €ro
HarpeBaHUM.

2). Bennuuna, 4iClieHHO paBHasl yAJMHEHUIO Tejla MPU HarpEeBaHUU Ha OJUH
rpanayc.

3). BennuuHa, YHCIEHHO paBHAs YIJIMHEHUIO Tejla MpPU W3MEHEHHUH
temieparypbl Ha AT.

4). BennunHa, YUCIEHHO paBHAas OTHOCUTEIbHOMY YJUIMHEHMIO Tella IpH

M3MEHEHUH ero Temmeparypsl Ha 1K.

Tect Ne3. Moayas 4. QJJIEKTPUYECKUE U MATHUTHBIE SABJIEHUSA

1. Vkaoswcume popmynuposky saxona coxpanenus s1eKmpuieckozo 3apaoq.

1). DnexTpuvecKkuii 3apsii He U3MEHSETCSI C TCUCHHEM BPEMCHHU.

2). CyMMapHbIi SJCKTPUUECKUN 3apsij] SJICKTPOU30JUPOBAHHOW CHCTEMBI
OCTAETCs MOCTOSHHBIM.

3). CyMMapHBbIil 3JI€KTpUYECKUNA 3apsii CHUCTEMbI, B KOTOPOH JEHCTBYIOT
KOHCEPBAaTHUBHBIE CUJIBI OCTAETCS IOCTOSTHHBIM.

4). CyMmMmapHbI TIOJIOKHUTENbHBIA 3aps]l CUCTEMbI PABEH CYMMAapHOMY
OTPULIATEIBHOMY 3apsy.

2. Kaxori 3aps0 nasvieaemcs moueunvim?

1). 3apsi1, KOTOPBIM MOXHO MTPEHEOPEYb.

2). 3apsHKEHHOE TeJI0, MAaCCOM KOTOPOTr0 MOYKHO ITpeHeOpeYb.
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3). 3apsuoKeHHOE Tello, pa3sMephl KOTOPOTO OY€Hb Malbl MO CPaBHEHHUIO C
PacCTOsSIHUEM JI0 HETO.

4). 3apspKeHHOE TeNo, pa3MepamMu U Maccoi KOTOPOro MOKHO IpeHeOpedb B
JTAaHHBIX YCIOBUSX.

3. Cuna e3aumooeiicmeaust 08yX MoUeyHbIX 3aps008 8 8aKyyme HAX00Umcs no
Gdopmyne (6 CH)?

‘%HC]z‘

2 .

D F_\%qu\ /2) szuqiﬂqu\. 3. p_ltlel 4

4dreyr  dze,r

4. Yemy pasna pasrooelicmeyowas cul, 0eucmsyrouux Ha Noa10HCUMebHbIl
3aps0 co CMOpPOHbL 08YX OMPUYAMETLHBIX 3APSA008, PACHOTOHNCEHHLIX HA OOHOU
I’lp}lMOIZ ¢ OaHHbIM NOJIOIHCUMENIbHBIM, HO NO pd3Hble CNIOPOHbL Onl Heco, eclu Co
CMOPOHbL Kaxico0o20 U3 Hux deﬁcmeyem 00UHAKOBASL NO BeNUYUHE cuia, pasHa: 4

MH?

1). 0. 2). 8 MH. 3). 4 MH. 4). 2 mH.

5. Mooicem u Haxooumcs 8 pasHogecuu cucmema U3 mpex noA0HCUMENbHbIX
3aps008?

1). Moxer.

2). He moxer.

3). Moxer, eciu 3aps/ibl HAXOASATCS HA OJHOW MPSIMOil.

4). Moxer, eciv 3apsiibl OAUHAKOBBI 110 BEJIMUUHE.

6. Hanpsoicennocms 21eKmpocmamuyecko2o nojis YUcleHHO PasHa.:

1)... cune, AENCTBYIOIIEH HA MOJIOKUTEIbHBIN 3apsi, IOMEIICHHBIN B JaHHYIO
TOYKY MOJISI.

2)... cuJie B3aUMOJEHUCTBUS JBYX €AMHUYHBIX 3apsiIOB B JAHHOM IIOJIE.

3)... cuiie, NEUCTBYIOLIEH HA AUHUYHBIN MMOJOXKUTEIbHBIN TOUSUHBINA 3apsi/l B
JTaHHOM TOYKE I10JIS.

4)... OTHOLIECHUIO CWIJBI, JEHUCTBYIOIIEH HA 3aps] B JAHHOW TOYKE IOJS, K
PACCTOSIHUIO 10 3TOU TOYKH.

7. HanpsoicenHocmb nois mouyedHo20 3apsaod 6 6aKyyme MONCHO HAUmu no

Gdopmyne:
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l).E:M 2).E=ﬂ§]|.
r

3). E:]j—?. 4). E = k|q2.
Er

8. Kak naiimu nomox 6eKmopa HanpsiCeHHOCMU 31eKMpPOCmamuiecko2o nois
8 8aKyyme uepes nogepxHocmo S?

1). N=EAScosa 2). N=EAS

3). N=|E,s. 4). N = [ Eas.
S N

9. Vkaorcume  gopmynuposxy meopemvr  Ocmpoepadckoeo-1aycca 0ns
91EKMPUUECcKo20 NoJis 8 8aKyyme.

1). [ToTok BekTOpa HAIIPSKEHHOCTH Yepe3 MPOU3BOJIbHYIO TOBEPXHOCTh PaBEH
anredpanyecko CyMMe 3apsioB BHYTPU JTOW TIOBEPXHOCTH, JACJICHHOW Ha
IEKTPUYECKYIO TIOCTOSHHYIO.

2). IloTtox BekTOpa HANPSHKEHHOCTH YEpe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PAaBEH alIreOpanvyeckoil cymme 3apsoB, 3aKIIOYEHHBIX BHYTPU 3TON
IIOBEPXHOCTH, YMHOKEHHOU HA JIEKTPUUYECKYIO ITOCTOSIHHYO.

3). lloTok BekTOpa HAMPSHKEHHOCTH 4YEpe3 MPOU3BOJIbHYIO 3aMKHYTYIO
MOBEPXHOCTh PaBEH alreOpanvyeckol cymMMe 3apsijioB, COCPEIOTOUECHHBIX HA 3TOMN
IIOBEPXHOCTH, JIEJIEHHON HA 3JIEKTPUUYECKYIO TOCTOSHHYO.

4). TloTok BeKTOpa HANPSYKEHHOCTH Yepe3 MPOU3BOJBHYIO 3aMKHYTYIO
MOBEPXHOCTh PAaBEH alNreOpanyeckol cyMMe 3apsI0B, 3aKJIFOUEHHBIX BHYTPU 3TON
MIOBEPXHOCTH, JIEJIEHHON HA 3JIEKTPUYECKYIO TOCTOSHHYO.

10. Ilomenyuan mouku nojist YUCIEHHO PAGEH.

1)... noTeHUMANBHON SHEPIUM 3apsAJia B TAHHOU TOUKE.

2)... paboTe 1o nepeMenIeHUI0 € IMHUYHOTO MOJI0KUTEIBHOTO 3aps/ia U3 OJTHON
TOYKH TOJIS B IPYTYIO.

3)... pabore 1O MEPEMEIICHUIO CIMHUYHOTO IOJOKUTEILHOTO TOYEUHOTO
3apsa U3 JaHHOUM TOYKe MoJisi B 0ECKOHEUHOCTb.

4)... IPOU3BEAECHUIO NOTEHIIMATIBLHON SHEPTUU HA 3aps/I.
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11. Kax Haxooumcs paboma no nepemeweHuro mo4eyHo2o 3apsoa 6
NeKMPOCMAMUYECKOM NOe U3 OOHOU MOYKU NOJISL 8 OpY2Yio?
1). A=qkEd. 2). A=qo.
I 1
3) A=q(p, —,). 4) A=kq,q,(——).
h n
12. Yemy pasena paboma no nepemeweHuro moueyHo2o 3apsaoa 8

dJleKkmpocmamuieCcKkom noJie no 3GMKHymOﬁ mpaeKmOpuu?

1). 4=0. 2). A=qEd.
3) A=qp. 4) A=q(p, —9,).
13. Kax navimu nomenyuan nojis mo4eyHo2o 3apsaoa?
_k_q _ kq,q,
l).go—z. 2).(0——r .
_ka _4
3)-(P—r~ 4)'¢_r'

14. Kax  cesa3ambl  mexcdy  coOOU  HANPSNCEHHOCMb U NOMEHYUAT

dJleKmpocmamuiecKkoco nons?

1)_E=d_¢_ 2).E=u_
dr d
_ g __9
3). ¢ = e 4). E = e

15. Ymo nazvieaemcs cunoti moxa 6 npo8ooHuxe?

1). BennunHa, YMCIEHHO paBHAs 3apsay, NPOXOIAIIEMY YEPE3 MOMEPEYHOE
CEUYEHHUE MPOBOJHUKA.

2). BennuuHa, YUCIEHHO paBHas 3apsly, MPOXOMASIIEMY Yepe3 MONepedyHoe
CEYEHHUE MTPOBOAHUKA 32 ONPEICIICHHBIN MPOMEKYTOK BPEMEHHU.

3). Benuunna, paBHasi 3apsay, TPOXOISIIEMY 4Yepe3 MOMEPEUHOE CEUCHUE
MIPOBOJHUKA 32 €IUHUILY BPEMEHHU.

4). BenuunHa, paBHas 3apsiay, NPOXOJAIIEMY 3a €IUHUIYY BPEMEHU 4Yepe3
SAUHUYHYIO IUIOMIA/IKY, MEPIEHANKYISIPHYIO HAPABJICHUIO JIBHXKCHUS 3apsijia.

16. Ymo nazvieaemcs snekmpoosudicyuelt CUiou UCMOYHUKA MoKa?
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1). Bennuuna, 4ncieHHO paBHas paboTe nmepeMeleHus 3apsiia Mo 3aMKHYTOM
L ETH.

2). BennunHa, yuciaeHHO paBHasi pabOTE€ CTOPOHHUX CHUJI MO MEPEMEHICHUIO
MOJIOKHUTEIBHOTO 3apsi/ia M0 3aMKHYTOM IEIH.

3). Benmnuuna, uncieHHO paBHAs padoTe, JCICHHON Ha 3apsil.

4). BenmnunHa, YMCJIEHHO paBHas padOTE€ CTOPOHHHUX CHJI MO MEPEMEICHUIO
CAMHUYHOTO MOJIOKUTEIHHOTO 3apsiia MEXK/y MOJI0CaMU UCTOYHUKA.

17. Kak 3anucamso 3axon Oma 011 HeOOHOPOOHO20 yHuacmKa yenu?
1). 1r = £,2). 1R = U, 3).R=c+@ -, 4).IR=¢

18. Kak nauimu obwee conpomugieHue npu napaiieibHoOM COeOUHeHUU 08YX

npPOBOOHUKOB?

1 1 1
1)'R=R1+R2 Z)R?:E—i-g
3).R = il 4).R = AR

R, RR

19. Vkaorcume ghopmyny, svipascarowyio 3axoun JJocoynsn-Jlenya:
2
1). o0 = 1UR 2). 0 = %t 3). 0 = IRt 4). 0 = U’Rt

20. Om kakux geauyuH 3a8UcCUm COnpomusieHue NPosoOHUKa?

1). OT cusibl TOKa U HANPSKEHMUS.

2). OT cuibl TOKa, HAPSHKEHUS U TEMIIEPATypBhI.

3). OT cuiibl TOKa, TEMIIEPATYPHI U pa3MEpPOB MTPOBOJIHHUKA.

4). OT XMMHMYECKOTO COCTaBa, TeMmIepaTrypbl W (OpMbI M pPa3MepoB
MPOBOJIHUKA.

21. Kakoe gvipasicenue 0151 RIOMHOCMU MOKA 8 MEMALNAX 0aem 2JIeKmMpPOHHAs
meopus npo8oouUMocmu?

1). j=enu,, 2). j=ens

! :
3)- =3 4). j=equ,
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22. Umo Hazvieaemcs y0eabHOU MOWHOCHbIO MOKA?

1). DHeprus, BBICIAIOMIASACA B 00beMe MPOBOTHHUKA 32 SMHUILY BPEMCHH.

2). DHeprus, NpOoXoAIlas 3a €IUHUIY BPEMEHHU Yepe3 MONEePEYHOE CEUEHUE
MIPOBOJTHUKA.

3). OHeprusd, npoxoaauias 3a €IMHULY BPEMEHH Yepe3 EAUHUYHYIO IJIOMIAIKY,
MEPIEHIUKYJISIPHYIO HAITPaBJICHUIO IBUKEHUS 3aPsIO0B.

4). DHeprus, BBIICIAOMASACS B €IUHUIE 00beMa MPOBOJHHMKA 3a CAUHUILY
BPEMEHHU.

23. byoem nu 603HUKaAMb MAcHUMHOE NoJjle, el 3apsi0 HenoOBUMCEH?

1). byner.

2). He Oyner.

3). byzer, ecnu 3apsi; TOUSUHBIH.

4). byner, eciu 3aps]1 MPOTSAKEHHBI.

24. Kakoe none Hazvieaemcs uxpesvim?

1). [lone, B koTOpoM paboTa 1Mo 3aMKHYTOMY KOHTYPY paBHa HYIIIO.

2). Ilone, B koTOpoM paboTa M0 3aMKHYTOMY KOHTYPY OTJIMYHA OT HYJIS.

3). Ilosne, B koTOpOoM paboTa no Jr000My 3aMKHYTOMY KOHTYPY OJHA U Ta K€ U
3aBUCHUT OT HAIPSKEHHOCTH TOJISL.

4). Ilone, B koTOpoM paboTa HE 3aBUCUT OT TPACKTOPHUH JIBHXKEHHUS, a 3aBUCUT
TOJBKO OT HAYAJIbHOTO U KOHEYHOT'O MOJI0KEHUS IEPEHOCUMOr0 Tella.

25. Kaxoe 8ud cuno8ulx TuHuLl MaeHUmHo20 noas?

1). Onu Bceraa 3aMKHYTHIE.

2). Onu Bcerga pa3oMKHYThIE.

3). Jluauu MOTyT OBITH JIFOOBIMHU.

4). MarauTHble JIMHUM BCETJa NapajuiesibHbI IPYT APYTY.

26. Ymo Hazvieaemcs uHOYKyuel MacHUmHo20 nojisi?

1). Beanunna, 4yncieHHO paBHAs OTHOUIEHUIO MAaKCUMAJIbHOIO MOMEHTA CUJIBI,
JEUCTBYIOLIETO HA KOHTYP C TOKOM B JAHHOM MECT€ M0JIsl, K MArHUTHOMY MOMEHTY

3TOT0 KOHTYpa.
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2). BenuuuHa, YHCIEHHO paBHAs OTHOIICHUIO MAKCUMAaJIbHOW CHIIBI,
JEUCTBYIOLIEN HA KOHTYP C TOKOM B JAHHOM MECTE I0JIs1, K MArHUTHOMY MOMEHTY
JTOTO KOHTYpa.

3). BennuuHa, yncieHHO paBHAs OTHONICHUIO MAaKCUMAJIbHOI'O MOMEHTA CHUJIBI,
JIEVCTBYIOLIErO HA KOHTYP C TOKOM B JIAHHOM MECTE IOJIs, K CHJIE TOKA B KOHTYPE.

4). BenuuunHa, 4YUCIEHHO paBHAs OTHOILICHUIO MAaKCUMaJIbHON CHJIBI,
JIEUCTBYIOLIEH HA KOHTYpP C TOKOM B JAHHOM MECTE I10JIs1, K CUJIE TOKAa B KOHTYPE.

27. Kax maiimu uHOyKyuio MAacHUMHO20 NOJISL 8 YeHmpe Kpy208020 MOKA 8

eakyyme?
| I

1)B:ﬂ—0 2)BZIL!O .

2R R

T 21
3).5:?. 4).B:E.
28. Vkaowcume, no xaxoti popmyne naxooumces cuna Jlopenya.
1). F = gvBsina. 2).F = qvBcos a.
3). F = IvBsina. 4). F = glBsin a.

29. Kaxoii 6yoem mpaekmopus OBUNCEHUS DJIeKMPUYECKO20 3apsidd 6
O0OHOPOOHOM MACHUMHOM NOJe, eCliu OH 6llemaem 8 noje noo VejloM, 3HAYEeHUs.
komopozo ne pasuvl 0° u 90° K CunOEbIM TUHUAM?

1). Ipsimast auHUS.

2). OKpY>KHOCTb.

3). BuHTOBas JIUHMUS.

4). Cunycoupa.

30. Kax 3anucvieaemcsi 3akon Amnepa 6 ckanaprou ghopme?

1). F = T1Bsin a. 2). F = IvBsina

3). F = IgBsina. 4). F = I1Bcos a.

31. Kax e3aumodeticmgyiom medncoy coboli 08a napaiieibHbix NPo80OHUKA C
MOKOM, eCiu MOKU MeKym 8 0OHOM HANpAasieHuu?

1). IIputsiruBatorcs.

2). OTTaJIKUBaIOTCA.
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3). He B3aumoieiicTBy10T BOOOIIIE.

4). Ilpu Mamoii cuiie ToKa B MPOBOJIHUKAX OHU MPUTATUBAIOTCS, IPU OOJBIION
— OTTAJIKUBAIOTCS.

Tect Ne4. Moayau 5-7. OITUKA. PUSUKA ATOMA U ATOMHOI'O
AJPA.

1. Ilonocamvimu cnekmpamu obnadaom:

1). TBepabie Tena

2). Kunakoctu

3). AToMapHbIe Ta3bl

4). MonekyJisipHbI€ ra3bl.

2. Kaxkoti 3aps0 umerom o -uacmuyvt?

1.0 2). +e

3). —¢ 4). +2e

3. Kaxum u3 nepeuucieHHblx npudopos MOMCHO paziazamsv Oenvlil ceem 8
cnekmp?

1). Chepuueckum 3epkaiom

2). PacceuBaroieit TOHKOM JIMH30M

3). AudppakunoHHON pemeTKou

4). Cobuparoiieii TUH30M

4. B onvime Pezepghopoa a- wacmuywl pacceusaromcsi:

1). DneKkTpoCcTaTUYECKUM TOJIEM.

2). MarHUTHBIM MOJIEM.

3). DnekTpoHaMu.

4). Cobuparolieid TUH30M.

5. Uznyuenue homona npoucxooum npu:

1) JIBM>KeHHHU DIIEKTPOHA IO CTAIMOHAPHON OpOHTE.

2) Tlepexone ayieKTpoHa U3 BO30YKICHHOTO COCTOSIHHSI B OCHOBHOE.

3) TIlepexome 3yIeKTpOHA M3 OCHOBHOTO COCTOSIHHSI B BO30Y X IEHHOE.

4)  Bo BCcex MEepPEUNCIICHHBIX MPOIIECcCax.
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6. /[nuna 601mbl, naoarouje2o Ha GomosieMeHm Uu3yyeHus Y8eaudusaemcs
8060e. Bo cKonbko pas usmeHumcs saodepoicugarowee Hanpsixcenue? Paboma
8b1X00a PABHA HYIIO.

1) VYBenuuutcs B 2 pasa

2) YMeHpmwmTcs B 2 pasa

3) He usmenunrcs

4)  VYBenuuurcs B 4 pasa

7. Ckopocmb pacnpocmpanenust 21eKmpoMasHUMHbIX 80JIH 8 8aAKYYMe.

1). 10° m/c

2). MoxeT ObITh MPOU3BOJIBHOMN

3). 3aBUCHT OT YaCTOTHI

4). 3 108 m/c

8. Umo makoe «kpacHasy epanuya opomoagpghexma?

1) KonmdecTBOo KBaHTOB CBeTa, MajaroIias Ha TMOBEPXHOCTh B EAUHUILY
BpEMEHU

2) PaboTa BbIX0/1a SJIEKTPOHA U3 BEIIECTBA

3) YactoTra, mnpu KOTOPOH CKOPOCTh BBUICTAIONIUX JJICKTPOHOB

CTAHOBUTCSI PABHOM HYJIIO

4) Yuciio BBICBOOOKIEHHBIX BcelieACTBUE (PoTodd(deKTa 3IEKTPOHOB,
MPONOPLUHUOHAIBHOE YUCITY MaJalolMX HAa TOBEPXHOCTh KBAHTOB CBETA

9. Umo maxoe pomon?

1) .KBaHT sHeprum BUIMMOIrO0 W HEBUAMMOTO CBETA, PEHTI€HOBCKOIO U
raMma U3Ny4eHuid, 00Jagaronmx OJHOBPEMEHHO CBOMCTBAMH YACTHUI] U BOJIHBI

2). Yactuua 3JIeKTpOHEHUTpalibHAsi U ABUXKYIIASICS CO CKOPOCTHIO, MHOIO
OOJIbIIIe CKOPOCTH CBETA.

3). DHeprusi peHTTeHOBCKOTO U3 TyUEHHS, IPOIIEIIEro Yepe3 BEIIECTBO

4. DHeprus CBeTa, MOIJIOIEHHAS BEIIECTBOM.

10. C nomowpwio cobuparowetl TUH3bl NOIYYUIU U0OPAdCEHUE CBEMAUYELCS

mouku. Yemy pasno gpoxycroe paccmosnue nunsel, ecau d=0,5 m, =1 m?

1). 0,33 m. 2). 0,5 m.
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3). 1,5m. 4). 3 m.

11. Kaxue 601Hbl HA3b18AIOMCS KO2EPEHMHBIMU?

1). Unyuiue B 0JHOM HampaBJI€HUH U UMEIOIINUE OJJUHAKOBYIO YACTOTY.

2). Umeromiye 0qMHAKOBYIO YACTOTY U aMIUIUTYTY.

3). meromue oAMHAKOBYIO 9acTOTY | (a3y.

4). Umeroryie 0JUHAKOBYIO YACTOTY M TIOCTOSIHHYIO Pa3HOCTh (ha3.

12. Yemy pasno abconomunoe 3HaueHue ONMuU4ecKoul Cuibl cobuparouell
JIUH3DL, POKYCHOEe paccmosiHue Komopotl pagro 20 cm?

1) 0,2 anTp.

2) 20 noTp.

3) 5 anoTp.

4) 0,05 anoTp.

13. Kaxoe gewyecmeo nasvigaemcs onmuyecku Ooaee niomuvim?

1) To, y koTOporo 0oJIbIIe MITOTHOCTD.

2) bonee npo3payHoe BEECTBO.

3) BemectBo, ¢ 601bIIMM a0COMIOTHBIM MOKA3aTEIEM IPEIOMICHHUS.

4) BeiiectBo, B KOTOpOM OOJIBIIIE CKOPOCTh PACTPOCTPAHECHHUS CBETA.

14. Kakosa npupooa o-uznyuenus?

1). [ToTok 27E€KTPOHOB

2). IloTok NpOTOHOB

3). [loTok simep aTOMOB reus

4). IIoTOK KBaHTOB JIEKTPOMArHUTHOTO U3Ty4YE€HUS, UCITyCKAEMbIX AaTOMHBIMU
sJIpamu.

15. Ymo nazvieaemcs yenom naoenusi ceema?

1). Yron Mexny najgaroiyM 1 OTPAKEHHBIM JTyYaMHU.

2). Yron Mexay MaJaroiiuM 1 MPEIOMICHHBIM JIy4OM.

3). Yroa Mexy najaroiium JIydoM U FpaHUIIeH pasziena ABYX Cpell.

4). Yron MexIy MNaJaroluM JYy4YOM M HOPMallbl0 K TpaHulle paslena,
BOCCTAHOBJICHHOM B TOUYKE TaJICHUS JIyYa.

16. Ymo maxoe nonnoe enympennee ompadyicenue?
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1). Otpaxkenue cBera Mpu Mepexojie U3 ONTUYECKU Oosiee TUIOTHOM cpenbl B
MeHee TUIOTHYIO, €CIIH YTOJI TaieHus OOJIbIIIe MPEASIIbHOTO yTia.

2). OTpakeHue CBeTa OT ONTUYECKU 0oJiee MIOTHOM Cpebl MPU HOPMAIEHOM
NaJIcHUuN CBETA.

3). OTpaxkeHue cBeTa OT ONTUYECKU OoJiee MIOTHOM Cpebl MPU HOPMAJEHOM
naJICHUH CBETA.

4). CKonbXEHHE CBETOBOTO JIy4ya BJOJIb IOBEPXHOCTH pa3fieia Cpel.

17. Kax 3anucamo ycnosue max unmepgepenyuu?

1). A=2kik=123...

2). A= Zk%;k =123,....

3). A=(2k+1)%;k:1,2.3,.....

4). A:k%;k =123,.....

18. Kak uzmenumcs 8016mamnepHas Xxapakmepucmurka pomosiemenma, eciu
V8eIUUUmMb C8eMoBoU NOMOK, NA0arowull Ha homosiemenm?

1). YBenuuutcs 3a/iepKuBaroiiee HarpsHKeHHe.
2). YMeHbIIUTCA 3a€PKUBAIOIIEE HAMIPSKEHHUE.
3). YBeIUUUTCS TOK HACHIIIICHMUS.
4). YMEHBIINUTCS TOK HACBIIIICHHUS.

KpuTtepuu olleHKH TeCTa NMPH ONpeaeIeHU TEKYIIero peiTuHra

CTyJAeHTAa

5 OanoB — naHbl paBwibHBIE OTBETHI HA 91%-100% TecTOBBIX 3aaHUIA.
3-4 Gata - maHbl IpPaBUJIbHBIC OTBETHI HA 76%-90% TeCTOBBIX 3aaHUM.
1-2 Ganna - ma"bl npaBwIbHBIE OTBETHI HA 60%-75% TECTOBBIX 3aJaHUIA.
Memnee 1 Gamna - 7aHbl paBUIILHBIE OTBETHI MeHee, ueM Ha 60% TeCTOBBIX

3aJIaHUM.

CocTaBuTenb O.B.IlitoTHUKOBA
2018
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