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AHHOTALIUS

y4eOHO-METOIMUECKOTO KOMIUIEKCA JUCIIUILTUHBI
«DPuznkan
Hanpasnenue noarotoBku: 19.03.01 «buorexnosorus»

O6p8,30BaTCJILHaH ImporpamMma: «HI/IHICBaSI OMOTEXHOIOT S

Y4eOHO-METOAMUECKUI KOMIUIEKC TUCHMILTMHBI « PU3HKay» pa3padoTaH s
ctyneHTtoB 1 kypca mo Hampasienuto 19.03.01 «buorexnonorus» mnpoduib
noarotoBku «llumieBas 6norexHoorus» B cooTBeTcTBUE ¢ TpeboBanusmu OC BO
110 TaHHOMY HampaBJICHHIO.

Hucruminaa « Pu3nkay BXOJUT B 0a30BYIO YacTh YU€OHOTO IJIaHa.

OOmiasi TpyAOEMKOCTh OCBOEHHS IUCHUIUTMHBI cocTtaBiasier 180 waca.
VY4yeOHbIM TMJIAHOM  MPEIYyCMOTPEHBI  JICKIMOHHbIE 3aHATHS (36  4acoB),
npaktuyeckue 3aHaTus (18 gaca), maboparopusie padboTsl (36 yacoB). Jucturauna
peanu3zyercs Ha 1 kypce B 1 u 2 cemectpe.

ConepxaHue TUCUUILUIMHBI OXBATHIBAET CIIEAYIOMINNA KPYT BOIIPOCOB:

- opmupoBanue cuCTeMbl PUINIECKUX TTOHSITHIH;

- (opMHUpOBaHHE OCHOBHBIX TMPEJCTABICHUN COBpEeMEHHOU (uznueckoit
KapTUHBI MUpa Ha 0a3e N3yUYeHUsI OCHOB BOXKHEUIINX (U3HUUECKUX TEOPHIL;

- PUKJIAJHBIC aCTIEKThI (PUBUKY;

- uznUecKre METO/IbI UCCIEAOBAHUS U KOHTPOJIS Ka4eCTBA MPOAYKIIUH;

- METOABbl MOJETUPOBaHUS (UBMUECKUX SBICHUW, B TOM YHCIE, C
HCII0JIb30BaHueM DBM;

- (dopMHUpOBaHHE YMEHUN MO CTATUCTHYECKOW 00paboTKe pe3yJbTaTOB
AKCTIIEPUMEHTA, UX UHTEPIIPETAINU;

- hopMupOBaHNE HABBIKOB TUIAHUPOBAHUS SKCIIEPUMEHTA U €T0 OpraHu3alliu;

- BBIpA0OTKAa TPAKTUYECKUX HABBIKOB palbOThl C HM3MEPHUTEIBHBIMU

HpI/I60paMI/I, OLCHKHW TOYHOCTHU N JOCTOBCPHOCTH ITOJTYUYCHHBIX PE3YJILTATOB.



HuctuminHa «Du3ukay JOrHYECKH W COJEPKATENBHO CBS3aHA C TaKUMH
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— y4eOHO-MeTomuYecKoe  OOECIIeYeHHUEe  CaMOCTOSTENFHOH  paboThI
oOyuatomuxcs (mpuioxxenue 1);

— (OHJ OIICHOYHBIX CPEACTB (IPUIIOKEHUE 2).
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile « Food biotechnology».

Course title: «Physicsy.

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

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

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

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

- to solve simple physical tasks analytical and graphical methods;

- to do a simple measurement of physical quantities.

- to be skilled to work with educational literature;

- to be skilled using simple measuring tools;

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

Learning outcomes:

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

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

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

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

Course description: Content of the discipline covers the range of issues that

reveal the essence and application of basic physical phenomena, concepts, laws and



theories, the knowledge of which will enable students to more easily navigate in the
world and to improve in the professional area. The course «Physics» consists Of Six
sections: mechanics, molecular physics, electricity and magnetism, optics, atomic
and nuclear physics. The discipline «Physics» logical and comprehensive associated
with such courses as «Mathematics», «Chemistry», «Electrical engineering and
electronics», «Processes and devices of biotechnology » and other one.

Main course literature:

1. Tarasov, O. M. Physics: textbook / O. M. Tarasov. - Moscow: FORUM:
INFRA-M, 2019. - 432 p. - (Professional education). - ISBN 978-5-91134-777-2. -
Text : electronic. - URL.: https://znanium.com/catalog/product/1012153

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

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

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

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

5. Parshakov, A.N. Physics in key problems. Thermal phenomena and
molecular physics: textbook / A.N. Parshakov. - Dolgoprudny: Publishing House
"Intellect”, 2018. - 224 p. - ISBN 978-5-91559-243-7. - Text : electronic. - URL.:
https://znanium.com/catalog/product/1022495

Form of final knowledge control: exam
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AHHOTAIMSA

Kypc «®uzuka» Bxonut B 010k b1.5.04.03 u oTHOCHTCS K 0a30BOil yacTu
HaIpaBJICHUS MTOATOTOBKHU OakaaBpckoi rnmporpamMmsel 19.03.01 «bruoTexHoIOTHY,
(bU3UKO-MaTEMAaTHIECKOMY MOIYIIO. TPYI0EMKOCTh NUCIUILIUHBI COCTABIISICT 2
3aueTHble equHuIbl, 180 yacos.

Y4eOHBIM IUJIAHOM MPEAyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (36 dYacoB),
naboparopHbele 3aHaTHs (36 dacoB), mnpaktuyeckue 3aHsaTus (18 wacon),
camocTosATeNbHas padoTa ctynenrta (36 yacoB), sk3aMmeH (54 yaca). JucuurivHa
peanusyertcs Ha | kypce B | u 2 cemecTpax.

Hust  dopmupoBaHHMs ~ HA4aJIbHOTO  KOMIIETGHTHOCTHOTO  MPOQHIIS
oOy4aromierocsi, MpeBapuTEIbHO KEJIaTeIIbHO U3YYCHUE TaKUX JUCUHUILINH, Kak
nHpopmaTuka, matematuka. CHOpMHpPOBAHHBIE B XOAC WM3YUYCHUS IUCITUTIIMHBI
3HAHWS, YMEHHS ¥ HaBBIKM PEATM3YIOTCSd B TaKWX JAUCIHUIUIMHAX, Kak
NEKTPOTEXHUKA ¢ DJIGKTPOHWKA, TEIUIOTEXHUKA, TMPOIECChl M amnmaparbl
OMOTEXHOJIOTUH, IKOJIOTHUSI, KaK OCHOBA JJII TIOHUMAHUS COAECPKAHUSI YKa3aHHBIX
JTUCIUTUIMH U (popMUpOBaHHS OOIIEH HAyYHOW KapTUHBI MHUPA, JJIS MMOCTAaHOBKU
OTBITOB, MPOBEJICHUS HEOOXOIUMBIX U3MEPEHHUN 1 00PAOOTKU UX PE3yIbTaTOB.

Ilens MUCHMILUIMHBI: BOOPYKEHUE CTYJICHTOB 3HaHUEM (U3UYECKUX OCHOB
TEXHUKU M TEXHOJIOTHH, (U3HMUECKUMHU METOJaMH HCCIIEIOBAaHUNA U H3MEPEHUH,
CO3/IlaHhE HEO0OXOAUMOW 0a3bl NJi U3YUYEHUs] JUCHMIUIMH MPO(EeCCHOHAIBHOTO
IIUKJIA, JJIS TIOBBIIICHHS OOIIEH KyJIbTYPHI.

3aoauu oucyunuHbL:

- (hopmupoBaHUe CUCTEMBI (PU3NICCKUX TTOHSITHH;

- ¢dopMHpOBaHNWE OCHOBHBIX TPEJCTABICHUNA COBPEMEHHON (HU3NIECKOM
KapTHHBI MUpa Ha 0a3e N3YUYCHHUS OCHOB BAXKHEHIINX (PU3UUECCKUX TCOPHIA;

- O03HAKOMJICHHWE CTYJCHTOB C BaXXHEHIIIMMHU TPUKIATHBIMH aCIeKTaMHu
busuKy;

- O3HaKOMJICHHE CTYJICHTOB C T'yMaHUTapHbIMU acleKTaMu (PU3NYECKOro

3HaHWS, (POPMHUPOBAHNE OCHOBBI JIJISi TIOBBIMICHUS OOIIEH KyJIbTYphl 00y4aeMoro,
8



€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 TO CTaTUCTHYECKOW 00pabOTKe pe3yJIbTaToB
HKCIIEPUMEHTA, UX UHTEPIIPETALINH;

- hopMHUpOBaHNE HABBIKOB TUTAHUPOBAHUS SKCTIEPUMEHTA U €70 OPTaHU3aIiH;

- BBIpA0OTKAa MPAKTUYECKUX HABBIKOB pabOThl € HU3MEPUTEIbHBIMU
npudopamu, OLIEHKH TOYHOCTH U JOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.

JIJIs1 yCTIeTITHOTO M3y4YeHUS TUCIIMTUIMHEI «DH3rKay y 00y4JaromuXxcs JOKHBI
OBITH CHOPMUPOBAHBI CIIETYIONINE TIPEIBAPUTEITLHBIE KOMIICTCHITUU:

- CHOCOOHOCTBh HMCHOJB30BATh OCHOBHBIE (DU3NYECKUE MOHSATUS U OCHOBBI
bu3nYeCKUX TeOpUH, MOJIydeHHbIE B Kypce (PU3UKH CPEIHEH IIKOJIbI U1 aHAJIU3a U
O0O0BSICHEHHUS TIPOIIECCOB B MPUPOJIC U TEXHUKE;

- CIIOCOOHOCTh HCIOJBb30BaTh OCHOBBI MAaTeMaTHYECKOro aHaiu3a |
BEKTOPHO aJireOphI;

- CIIOCOOHOCTH pelaTh NpocTeiire (pu3ndeckre 3aJaul aHaTUTUHYECKUM U
rpauuecKuM METOJIaMU;

- CIOCOOHOCTH TPOBOJUTH MPOCTEUIITHE N3MEPEHUsT (PU3NIECKUX BEJIUYHH;

- BJIaJICHUE HABBIKAMH PA0OTHI C yUEOHOU JTUTEPATYPO;

- BIIQJICHWE HABbIKAMHU WCIIOJIB30BAHUSA MPOCTEUIINX H3MEPUTEITHHBIX
WHCTPYMEHTOB;

- BJIaJICHUE HaBbIKAMU O(QOPMIICHUSI PE3yJIbTaTOB HAOJIOACHUM, ONBITOB U
BBIYMCIICHUN.

B pesynbTare uzydeHus TaHHOU AUCITUILIMHBI y 00y4aronuxcs GopMupyeTcs
cleayoIe oOLEeKyJIbTYpHBIE, o0menpodeccuoHanbHbie U MpodeccuoHaIbHbIe

KOMITIETEHIIMHU (2JIEMEHTHI KOMIIETCHITUN).



Kon u Jrtansl GOpMHPOBAHHUA KOMIIETCHIMHU
dpopmyaupoBka
KOMIIeTEeHIIHH
OK-5 - CrocoObl TUTAHUPOBAHUS U OPTaHU3AIUU YUeOHOM
CIIOCOOHOCTh 3Haer paboThI, OCHOBHBIE BHIbI HMH(POPMALIMOHHBIX
UCIIOJIB30BaATH PECYPCOB U METOANKY pa6OTBI C HUMHN
COBPEMEHHBIE METOIbI COCTABJIATH IJIaH pabOTHI M OCYIIECTBIIATH aHAJIN3 €€
U TEXHOJIOTUU (B TOM PE3YIBTATOB, OCYIIECTBIIATH IIOMCK Hy)KHOﬁ
S — Ymeer uHpOpMaLKH, B TOM YHCIe 3apyO0eXHOM, ¢
UCTIOJIb30BAHUEM PA3IMYHBIX HH()OPMALMOHHBIX
nH(pOPMAaILMOHHEIE) B
g pecypcoB
npodeccnoHaTBEHOMI
HaBBIKAMU pabOThI C UCTOYHUKAMH WH(POpMAIIUN
JeSATeIbHOCTH
Baaneer
OIIK-2 -criocobHOCTh NEPCIEKTUBHBIC HATIPABJICHUS PA3BUTHUS PUKIIATHBIX
Y TOTOBHOCTh 3Haer pa3nenoB  (U3MKM, COBPEMEHHBIE  (U3MUCCKHE
UCTIOJB30BATh METO/BI HCCIIEJOBAHUS
OCHOBHbIC 3aKOHBI AHATM3UPOBATH pe3yJIbTaThl SKCIIEPUMEHTA,
CCTCCTBCHHOHAYMHBIX | Yyeer OCYILECTBIIATh CTATUCTHYECCKYIO 00pabOTKY JaHHBIX,
AUCLIHUILINH B 5 HOJTYYEHHBIX B XOJI€ SKCIIEPUMEHTA, J€1aTh BHIBOIBI
npodeccnoHaTbHOM
HaBBIKAMHU PA0OTHI C U3MEPUTEIBHBIMH TPHOOpPAMH U
JeATeLHOCTH, N
criocobamu Hpe/ICTaBICHUS HOJTy4EHHOM
MPUMEHSTh METO/IbI
uH(popManuu
MaTeMaTHYeCKOro
aHaM3a u
MO/ICIUPOBAHUS, Bnaneer
TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO
WCCIIEIOBAaHHS
OIIK-3 - cnocoGHOCTh (byHIaMeHTalbHble pa3fensl (U3MKH B 00bEME,
MCTIONL30BATh SHAHMA | o HEOOXOIMMOM Ui TIOHUMaHHS  OCHOBHBIX
O COBPEMEHHOI 3aKOHOMEpHOCTEH  (PU3MUECKUX,  XUMHUECKHX,
¢bu3nyecKoil kKapTuHe OMOXMMHUYECKUX, OMOTEXHOJIOTUYECKUX MPOLIECCOB
Mupa, UCIIOJIB30BaTh 0a30BbIE 3HAHHS B 00JaCTH (DU3MKU U
HPOCTPAHCTBEHHO- Vateer (pu3HYECKHe METO/IBI UCCIICIOBAHUS ISl OOBSICHEHUS
BPECMCHHBIX SIBJICHUN TIPUPOJIBI, PA0OTHI TEXHUYECKUX YCTPONCTB
3aKOHOMEPHOCTIX, ¥ TEXHOJIOTHYECKHX TIPOIIECCOB
CTPOEHUU BEIECTBA -
npreMaMM aHaju3a U CUCTEMAaTH3allMU MOJTy4YEeHHOU
JUTS TOHUMaHHS
uHpOpPMAIINK,  MOJCIUPOBAHHUS  IPOLECCOB U
OKPYIKAalOLIEro MUPa ¥ | Byaneer . N
o SIBJICHUI, WM3MEPEHWH JUIS BBISBICHHS OCHOBHBIX
SIBIICHHUI TIPUPOIBI N
3aKOHOMEPHOCTEH MX MPOTEKAHUS
[K-1- 3naer COBPEMEHHYI0  NpuUOOpHyK0  0a3y,  OCHOBHbBIE
CIIOCOOHOCTD XapaKTePUCTHKHN U3MEPHUTEIBHBIX IPHOOPOB
OCYIIECTBIIATH nox0upaTh HEOOXOAUMBIE MPUOOPHI I U3MEPEHHM
TEXHOJIOTUYCCKNHU Vneer OCHOBHBIX TIapaMETPOB TIPOLIECCOB U OOBEKTOB,
Iponecc B BBIOMPATH HYHBIE METOIbI W3MEPEHUH,

COOTBETCTBHHU C

00pabaTbIBaTh pe3ysIbTaThl U3MEPEHUI
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PErilaMCHTOM U
HCII0JIb30BaTh
TEXHUYECKHE CPEIICTBA
JUISL U3MEPEHUS
OCHOBHBLIX ITapaMETPOB
OMOTEXHOJIOTMYECKUX
MPOLIECCOB, CBOMCTB
CBIPbsl U POAYKIIUU

Bnaneer

HaBBIKaMH PabOTHI C N3MEPUTEIHHBIMU IPHOOpaMU U
crocobamu IIPEJICTaBICHUS HOJIyYE€HHOM
uHpopmarun

]_IJ'ISI @OpMHpOBaHHH BBIIICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKax OTUCIHUIIIINHBI

«Dusukax» MNPUMCHAIOTCA CICAYIOIMNUC MCETOAbI aKTHUBHOTO/ HHTCPAKTUBHOI'O

oOyueHust: tekyus beceda, rexyuu 6 popmame Power Point.
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l. CTPYKTYPA ¥ COJEPKAHUE TEOPETHYECKOM
YACTH

Jleknuu (36 4ac.).

1 cemecTp

Beenenne. Ilpenmer n metoanl pusuku. @Pusndeckas kapruaa mupa (1
qac).

[Ipeamer u Meroabl (PU3MKH, €€ MECTO B ecTecTBO3HAHMH. (OCHOBHBIC
paznensl husuku. OCHOBHBIE MPECTABICHUS COBPEMEHHON (PU3NUECKON KapTHHBI
MHUpa.

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

Tema 1.1. OCHOBBI KHUHEMATUKKU MaTepuaibHOM Touku (1 yac).

Kimaccuueckass w  KBaHTOBass ~ MexaHuka.  HepenstuBucrckas u
pEeISTUBUCTCKAs MexaHuka. @Ousznueckue MOJEIU: MarepuaibHas TOYKa,
a0COJIFOTHO TBEPJI0€ TEJO, CIUIONIHAS cpeia. MexaHnYeCKOoe IBUKEHUE, €r0 BUJIBI.
Cucrema otcuera. OCHOBHBIE KHHEMATHYECKHE XapPaKTEPUCTHKU JBUKECHHS
yactull. CKOpOCTh U YCKOPEHHE YacCTUIBl TMPU KPUBOJIMHEHHOM JIBHXKCHUHU.
JIBM>KEHUE YaCTHUIIBI IO OKPYKHOCTH.

Tema 1.2. OCHOBBI TUHAMUKH MaTepUadbHON TOUKHU (2 yaca).

IlonsaTue cocTosHMsA YacTHIILI B KilaccMueckoM mexaHuke. Cuiia, macca.
3akonbl HptoToHa. MHepunanbHas cucrema otcueTa. [IpuHIMI OTHOCUTENBHOCTH
lanmunes m OWHITEHHA. ['paHUIBI MPUMEHUMOCTH KJIACCHYECKOTo crocoda
onucaHus ABWKeHUS dactull. Cuiibl TpeHusi. CUJbl TATOTEHUS, 3aKOH BCEMUPHOTO
tarotenus. Cuna Tsbkectu U Bec Tena. Jledopmaruu, ux Bunel. 3akon ['yka.

Dnemenmol pesimusUCMCKOU OUHAMUKU.

IInomuocms  6ewgecmea, memoovi ee onpeodenenus. llnacmuunocms,
VYAPY2OCMb  KAK — XAPAKMepucmuku MexaHudeckux Cceoucme u Kavyecmed
NPOO0BOILCMBEHHO20 CbIPbsL U 20MOBOL NPOOYKYUU.

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

Llentp nnepumnu temna. [lneyo cuibl. MOMEHT CWIIBL. Y CJIOBHUE PaBHOBECHSA

TCJIa, UMCIOIICTO OChb BpalllCHUS. MomMmeHT HHCPIHHN TBEPJAOIo TCJIa OTHOCUTCIILHO
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ocu. Teopema lllTeitHepa. YpaBHEHUE NBUKEHUS TBEPIOTO TEJa, BPAIIAKOIIETOCS
BOKPYT HEMOABWKHON OCU. MOMEHT NMITyJIbCa TEJIA.

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

Nmnynbc Tena. 3aK0H COXpaHEHUs UMIyJibca. MOMEHT MMIyJibca. 3aKOH
COXpaHEHHsI MOMeHTa wumiyiabca. Pabota. MomuHocts. KoHcepBaTuBHBIE U
HEKOHCEpPBAaTHUBHBIE CHWIBL. MexaHudeckas JHeprus, €€ Buiabl. KuHeTtmueckas
SHEPrus NOCTYNATENBHOTO U BpallaTeIbHOTO ABWKEHUS. [loTeHIImanbHas 3Heprusi.
3aKOH COXpAaHEHUSI SHEPTUU B MEXaHHKE.

llonusmue o peaxmuenom dsudicenuu. Obweguzuiueckuti 3aK0H COXPaHeHUs
oHepauU, e20 yuem npu oCyuecmeieHuy mexHo102UYecKux npoyeccos.

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

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

Konebanusi, ux Buabl. XapaKTEpUCTHUKUA KOJEOATEIHLHOIO JIBUKEHUS.
['apmonnuecknii  ocuwurATop. KBasuynpyrue cuiibl. YpaBHEHHE JBHKCHUS
TapMOHUYECKOTO OCHMILIATOPA MO AEUCTBUEM KBa3uynpyrou cuibl. [Ipocrenimme
KoJie0aTeIbHbIe CUCTEMBbl. DHEPIrusi rapMOHUYECKOro ocuuuisatopa. CBOOOHbBIC
3aryxatonue — kKojeOaHusi.  BoiHyxkaeHHole — konebanusi.  Pesonanc, ero
MCIOJIb30BAHUE U YYET.

Cnoorcenue konebanuii.

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

VYnpyrue BoJiHbl, BUAbI BoJH. [lnockas 6erymias BosHa. [Ipunnun ['rolirenca.
JlnHa BOMHBI, BOJHOBOW BEeKTOp U ¢hazoBasi ckopocTh. OMHOMEpPHOE BOIHOBOE
ypaBHeHue. KorepeHntHoie BomHbl. [lonsitTue 00 uHTepdepeHinn u audpakiuu
BOJIH. 3BYKOBBIE BOJIHBI, XapaKTEPUCTUKH 3ByKa. YJIbTPa3BYK U HH(PPaA3BYK.

Vaempaseykosvie memoowl 6 6uomexnonocuu.

Moayas 3 ModsekyJsipHas pusuka u tTepMmoanHamMuka (7 gac.).

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

JlnHaMUYecKne M CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B (u3uke. MeTobl
M3YUYCHHS] TEIUIOBBIX MPOUECCOB. MAaKpOCKONMMYECKHE W MHUKPOCKOIMYECKHE

napameTpel. TeroBoe aABMXKEHHE, ero ocoOeHHOcTH. TeroBoe paBHOBECHE.
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Tepmonunamuueckasi Ttemieparypa. OcHoBHble mnosiokeHuss MKT. Mogenb
uneanpHoro raza. OcuHoBHoe ypapHenue MKT maeansHoro raza. 3akon /lanproHa.
VYpaBHEeHHE COCTOSIHMS UJI€ANIbHOTO Ta3a. ['a3oBbie mponecchl. CTeneHn cBOOOAbI
MOJIEKYJ W BHYTPEHHSS SHEprus uacanbHOro raza. OyHKUUA pacnpencsicHusl.
Pacnpenenenne Maxkcpemia. Ckopoctu Moiiekyi. Pacnipenenenue boiasimana.

Memoowl usmepenus memnepamypul.

Tema 3.2. OcHoOBBI puznveckor kKuHeTHKH (1 yac).

SBnenus mepeHoca B razax. [lonstue rpamuenta BenwuuHbL. J(uddysus.
Koadduument muddy3um. TermonpoBOHOCTD. Koaddunment
TeIIoNpPoBOAHOCTU. BsazkocTs. KoadduimeHT BsS3KoCTH.

Tennonposoonocms U GA3KOCMb KAK KAYECMBEHHble XAPAKmMepUucmuKu
NpOOYKYuUU, CnOcodbl UX ONpedeneHusl.

Tewma 3.3. OCHOBBI KJIACCHYECKON TEPMOJIMHAMHUKH (2 daca)..

KomnuectBo TtemmoTel. I[lepBoe Havao TEPMOAMHAMHMKH, €r0 Yy4YeT IpHU
OCYIIECTBJIICHUM  TEXHOJIOTHYECKUX  mporeccoB.  Kilaccuueckas — Teopus
TEIJIOEMKOCTH UICaIbHOTO Ta3a, €€ OrpaHM4YeHHOCTh. OOpaThMBbie 1 HEOOpATUMBbIEC
nporieccbl. OcHOBBI paboThl TeruioBoi MarmuHbl. [lukn Kapro. K.a.g. termioBoi
MaIllUHbI, CIIOCOOBI €ro MOBBIIIECHUsA. BTOpoe Havyano TEpMOAMHAMUKH, €T0 YUYeT
MpA  KOHCTPYMPOBAHMM MEXAHU3MOB. OHTPONHS U  TEPMOJMHAMUYECKAS
BeposATHOCTh. Teopema HepHcta. ODHTponus Kak KOJUYECTBEHHash Mepa
Xa0TUYHOCTH. [IpHHIMIT BO3pacTaHWs SHTPONMU MU €ro PoOJib B TO3HAHUHU
OKPYKaroIIEro Mupa.

Cnocobvl  usmepenuss  menioemMKOCmu, ee poib 6  NPOMeKAHUU
MEXHON02UUEeCKUX NPOYECCO8.

Tema 3.4. CoticTBa TBepabiX Tel. CBoMcTBa x)uakocTer (1 gac).

CtpoeHue KpUCTauioB, BUIbl KPUCTALIMYECKUX PEIIETOK. MOHOKpUCTAIIIBI
U noymkpuctamuibl. M3orponuss u aHuzotrponus. JepexTsl KpUCTAIITUYECKOM
pemeTku. TermmoeMKOCTh KPHUCTAIOB MPU HHU3KHUX TemImeparypax. AMopQHbIe
BemlecTBa. JKuakocTu, ux cBorcTBa. [loBepXHOCTHas 3HEprus, MOBEPXHOCTHOE

HaTsAKCHUC. HOBerHOCTHO-aKTI/IBHBIe BCIICCTBA u ux HCIIOJIB30BaHHUC.
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CmauunBanue. ®opmyna Jlamnaca. Kanumisp, KanumsipHbIe SIBICHUS.

Kuoxkue kpucmannwi, ux ucnonvzosauue. Yuem KanuiisApHuIX AGNEHUL, UX
UCNONb308AHUE 8 MEXHOTIO2UYECKUX NPOYECCax.

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

da3pl u ycnoBus paBHOBecus ¢a3. Kputumdeckas temmeparypa. Ilap,
BJIAXKHOCTh. @azoBeie nepexonsl 1 u 2 poaa. Ypasuenue Kianenpona-Knaysuyca.
VY nenwbHas Temiota ¢azoBoro nepexoaa 1 pona.

IInasnenue Kpucmaniuueckux u amop@HuIX eewjecmes, memnepamypa
niasnenus, ee usmepeHue OJisi XapaKmepucmuku Kaiecmea npooyKyuu.

2 cemecTp

MoayJb 4. IjeKTpu4ecTBO U MarHeTusm (9 yacon).

Tema 4.1. OCHOBBI IIEKTPOCTATUKH (2 Haca).

DIIEKTPUYECKUM 3apsii U €r0 TUCKPETHOCTh. Mest Onu3koaeicTBus. 3akoH
Kymona. Onekrpocratnueckoe mone. Hanpsbkennocts momsa.  [Ipunnun
cynepro3uiiui. Pabora sIeKTpOCTaTHUEeCKOro TMOoJis. DHEPrus B3auMOJCUCTBUS
ANEKTPUUECKUX 3apsiaoB. [loTeHInan 3IeKTPOCTaTUYECKOTO MOl U €ro CBA3b C
HalpsKeHHOCThIO.  [IpOBONHMK B 3JEKTPOCTAaTHUECKOM  mojie. EMKocThb
npoBoaHuka. KonpaeHcaTtopbl, ux mnpuMmeHeHue. EMKOCTh KOHIEHCATOPOB.
CoenvHeHNE KOHACHCATOPOB. DHEPrUsl 3apsiKEHHOro KOoHAeHcaTopa. IImoTHoCTh
SHEPIUM IEKTPOCTATUYECKOTO MOJIA.

Inekmpocmamudeckas 3auuma.

Tema 4.2. OCHOBBI KJIAaCCUYECKOM 3JIEKTPOHHOMW TEOPUU MPOBOJUMOCTHU
METAJJIOB. 3aKOHBI OCTOSIHHOTO TOKa (2 Jaca).

Tox POBOJAMMOCTH, €r0 XapaKTePUCTUKU. Y CJIOBUS CYIICCTBOBAHMS TOKA.
Croponnue cunbl. JJIC. HWcrounukn 3IJC. IIpoBOAHMKH, U30JATOPHI,
noJIynpoBOJHUKH. OCHOBHBIE MTPEACTABICHUS KJIACCUYECKOM AIIEKTPOHHON TEOpUHU
IPOBOJMMOCTH  METaJUIOB, €€ OmbITHOEe 00ocHOBaHue. CoNpoTUBIECHUE
poBOJHUKA. 3akoH OMma Uil 3aMKHYTOM LIETIH M y4acTKa Lenu. 3akoH J[koyJs-
Jlenua. Pa3zpeTBnenHsle 1ienu, npaswia Kupxroda. 3akon Bunemana-dpania.

Heoocmamxku knaccuueckou snexkmponnoti meopuu. Ceepxnpoeooumocmes,
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NepCneKmuasl ee UCnoab308aHUSL.

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

MarnutHoe T10JIe, €ro OCOOEHHOCTH. MarHuTHBIA MOMEHT KOHTYpA.
MarnutHas unaykuusa. 3akoH buo-Caapa-Jlamnaca, ero mpumenenue. Cuia
Jlopenta, ee ucnonp3oBanue. Cuma Ammepa. D¢ ekt Xommra. [ToTok u mupKysims
BEKTOpAa MarHUTHOM MHAYKIHWH. MarauTHOE MoJIe JJIMHHOTO COJIEHOUA.

Jlamuuxu Xoana, ux ucnoavzoganue

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

[TonsipHple ¥ HENOJSAPHBIE  MOJEKYJbl.  ODJIEKTPUYECKUWA  IHUIMOJIb.
[Tonspuzanust qusnekTpuka. BekTop mnosspuzalnuu. DIEKTPUUECKOE CMEUICHUE.
Jusnexktpuueckas MPOHUIIAEMOCTh BEIIECTBA.

MarHutHble MOMEHTBI aTOMOB M MOJeKyJd. HamarHuumBaHue BelIECTBA.
Bektop HamarnmueHHocTH. HamnpsskeHHOCTP MAarHMTHOTO TMOJsA. MarHuTHas
nponunaemocts. Ilapa-, nua-, ¢eppo-, aHTUPeppOMarHeTUKH, QEpPpUTHl HX
npumeHenue. Touka Kropu. JlomeHHas cTpykTtypa deppoMarHeTHKOB. SIBlieHUE
rucTepesuca, netiis rucTepesuca.

Ceecnemosnekmpuxu, ux npumeHeHue

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

OnexkTpoMaruuTHas uHAykuus. 3akoH @apanes. I[lpaBuno  Jlenma.
CamouHAYKIMA W B3aUMHas UHAYKUUA. HIYKTUBHOCTh. DHEPrus MAarHUTHOTO
MOJISL.

OcHOBHbIE TIOJIOKEHHUSI U cieAcTBUs Teopun Makcemia. CylHOCTb
MIPUHIIAIIOB OJIM3KOACHCTBHS M JaIbHOACHCTBH. BUXpeBoe 2IIeKTpUYECKOM T0JIE.
Tox cMmemenus. Cucrema ypaBHeHUM MakcBemia B HMHTErpajibHOUM (opMe.
DneKTpOMarHuTHasl BOJIHA, €€ OCHOBHBIC MMapaMeTphl M CBOMCTBA, IpapuUecKoe
npejacTtaBieHne. CKOpOCTh 3JEKTPOMArHUTHOM BOJIHBI, €€ PaBEHCTBO CKOPOCTHU
CBETA.

WNneanpHblil KOJNEOATENHHBIM KOHTYP, CBOOOJHBIC KOJEOAHHS B KOHTYE.
OTKpBITHIN KOJIeOaTenbHbIN KOHTYp. OnbIThI ['epiia (caMocTosATENBHO).

Hcnonvzosanue se6nenus aﬂekmpomaeﬂumHod MH()yKlﬂ/lu 6 JJIEKMPOMEXHUKE
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u paouomexuuxke. Tpancghopmamopuwi, ux ucnorv3osanue.

MoayJasb 5. OnTuka (3 yaca).

Tema ©5.1. PasBurue mnpexacraBieHuii o npupojne cBera. OCHOBBI
r€OMETPUYECKOMN ONTUKHU (CAMOCTOSITEIBHO).

Bo3HUKHOBEHHE KOPITYCKYJISIPHOW M BOJHOBOW TEOPUM CBETOBBIX SIBIICHUM,
ATAIlbl UX pa3BUTHU. Mest KopmyCKyJIsIpHO-BOJIHOBOTO Ayalli3Ma CBETa, €€ OMBITHOE
o0ocHoBanue. [1lkana 35eKTpOMarHUTHBIX BOJH. /[Mana3oH /UIMH BOJH BUIUMOTO
ceera. IloHsTme omydya. 3aKkOHBI TIE€OMETPUYECKOW ONTHUKH, O00JacTh UX
npuMeHuMocTH. IlokazaTenp TmpeaomyieHUs BellecTBa. SIBJIEHHE IOJHOTO
OTPa)KEHUSI, €ro UCIHOJIb30BaHUE. 3epkana. TOHKHE JIMH3bI, UX XapaKTEPUCTUKH,
dbopmyIia TOHKOM JIMH3HI.

Onmuueckue npuboOpwvl, UX UCNOAb306AHUE OISl AHATU3A KAYeCmed
NPOOYKYUU.

Tema 5.2. OCHOBBI BOJIHOBO# OnTUKH (2 "aca).

Monoxpomaruueckuii cBeT. KorepeHTHble HCTOYHHUKH CBETa, CIOCOOBI
MOJTYYEHUsI KOTEPEHTHBIX CBETOBBIX BOJIH. WMHTepdepeHnius cpera. Onrtuueckas
pPa3HOCTh XOJa BOJIH. YCJIOBHSI MHUHUMYMOB M MAaKCUMyMOB HHTep(epeHIInu.
Wutepdpepeniuss cBera B TOHKMX IUleHKaX. [ludpakuus cBera, ycinoBus ee
Ha0monenus. [Ipunnun [Noiirenca —®penens. Bunbl nudpaxuuu. udpakimonnas
pemerka, ee xapaktepuctuku. Judpakumonnsii crnexktp. Paspemaromas
CrOoCOOHOCTh onTuyeckoro mnpubdopa. Ilonspusamust cBera. EcTecTBeHHBIM U
MOJISIPU30BAHHBIN CBeT, BUABI noJsgpuzauuu. [lomspuzatopsl. 3akoH Mairoca.
3akoH bprocrepa. J[BoitHoe tyuenpenomiienre. ONTUYECKU aKTUBHBIE BELIECTBA.

Humepghepomempol, ux npumenenue PenmeeHOCMpPYKMYpHbIU aHAU3.
Tonoepagpus. Ionspumempol, ux ucnoavzosaunue 0as ONPeOdeieHUs. COOePICAHUS
ONMuUYecKU aKmueHbIX eUjecms.

Tema 5.3. B3aumoeiicTBre cBera ¢ BemiectBoM (1 vac).

Hucniepcusi cBeTa, BUALI AUCHEPCUU. DJIEMEHTapHas TEOpUsl AUCIEPCHUH.
Hucnepcust  BemectBa. Ilormomenune cBera. 3akoH  JlamOepta-byrepa.

Koaddunuent nornouienus. CenekTuBHoe norioiieHue. Paccesnue csera. 3akoH
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Panes. MonekynsipHOe paccesiHue.

Pegpaxmomempoi, npumenenue pegpaxmomempuueckoco memooda 8
nuwesou npomvluiieHnocmu. Llgem.

MoayJb 6. AToMHasi pu3MKAa U OCHOBbI KBAHTOBOM Teopuu (3 yaca).

Tewma 6.1. KBantoBbie cBoiicTBa n3mydenus (1 gac).

KBanToBas rumore3a u €€ JKCIEpUMEHTaIbHOE 000CHOBaHWE. KBaHTOBBIC
cBoiicTBa uzinyueHus. Dorordadexr, ero Buabl. O0bsicHenue hoTodrhdexra. 3aKoHbI
Cronerosa. YpaBHeHue DiiHIITeliHa. POTORIEMEHTBI, UX IPUMEHEHUE.

TeroBoe wu3myyeHue. 3aKOHBI TEIUIOBOIO HU3IyYeHHUs, MX OOBSICHEHHUE.
®opmyna I1nanka.

HUngpaxpacnoe u ynompaguonemosoe uziyuenue, ux ceoucmea u
UCNONb308aHUE.

Tema 6.2. DneMeHTH KBaHTOBOM MexaHUKH (1 4Jac).

I'unote3a ne bpoiins, ee onbiTHOE 000CHOBaHUE. XapaKTEPUCTUKHU BOJIH JI€
bpoiinsa. CootHouieHus HeomnpeneneHHocTed. [[pUHIMIBI KBAaHTOBOM MEXaHUKHU
(IONOJIHUTENBEHOCTH, COOTBETCTBUS U Jp.). BonHoBas (yHkuus. CranmoHapHoe
ypaBHenue lllpenunrepa. KBantoBeie uncna. bozonsr u depmuonsl. [Ipuninummn
[Taymnu.

Tema 6.3. AToM 1 MosIeKyJ1a. DJIEMEHTHI KBAHTOBOM AJIEKTPOHUKH (1 dac).

Mopenu crpoenust atoma. OmbiT Pesepdopna. Ilmanerapnas mozensb, ee
Henocratku. [loctynarel bopa. M3nydenue atoMOB U MOJeKysl. Buabl cnekTpos
n3iyuyeHus. CeKTpbl MOTJIOMIEHHUS.

BreinyxnenHoe u crnontanHoe usnydeHue. [Ipunimn paboThl ia3epa, ero
HCTOJIb30BAHUE.

Jromunucyenyus, ee 6uodvl u npumenerue. 3axon Cmokca. CnekmpanvHbiil
aHanu3, e2o npumeHexue OJisl ONpedeseHUsi KaueCmeeHH020 U KOIU4eCnEeHHOo20
cocmasa geujecmaa.

Monayas /. Sinepnas pusuka (3 yaca).

Tema 7.1. Ctpoenue siapa. PagnoakTMBHOCTh. PU3HYECKHUE OCHOBBI S/IEPHOM

SHEpreTukHu (2 vaca).
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Mopnenmn sanapa. Hyknonbsl, ux xapakrepuctuku. HW3otonsl. SAnepHoe
B3aMMOJICUCTBHE, €T0 CBOMCTBA. DHEPTHUs CBSI3U U AedEKT Macc saJipa.

EcrecTBeHHast 1 UCKyCCTBEHHAsl PaIMOAKTUBHOCTh. BUABI palMOaKTUBHOTO
U3ITy4YEeHHUs], UX TIPUPO/IA U OCOOEHHOCTH. 3aKOH PaJIMOaKTUBHOTO pactaja. [lepuos
IOJIypacraaa, IMOCTOSHHAS pacnafa. AKTHMBHOCTH PaJUOaKTHBHOTO IIperapara.
[TonsiTue 10361 00yYeHus. bruosornyeckoe nelcTBUE paaAOaKTUBHOTO U3TyYEHUS,
CIIOCOOBI 3aIlUTHI.

SnepHble peakuu, UX BUbl. DHEPIUs A1epHON peakuuu. Peakuus neneHus.
[lerHas peakuus, ycioBusl ee TpoTekaHus. Snepusiii peaktop. IIpoGnembr u
IIEPCIEKTUBHI AIEPHON YJHEPTETUKU. TepMOSIEpPHBIN CUHTES.

Josumempuol. Ecmecmeennwiii  paouoaxmusuviii  ¢pon. Hcnoavzosarnue
paouoakxmueHsix uzomonos. Ilpobaemvl ynpasnaemoco mepmosoepHo2o cunmesd.

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

DJIEMEHTapHbIE YaCTHIIbl, WX CBOMCTBA. YacTUUBI W AHTUYACTHULIBIL.
Knaccuduxkainus snemMeHTapHbIX yacTull. DyHIaMEHTAIbHBIE B3aUMOJCHCTBUSI.
KBapku u rmoonsl. Pu3ndecknii BakyyM. MeToabl perucTpanuu 3JIeMEHTapHBIX
YaCTHII.

Kocmuueckue nyuu, ux eiuanue Ha JKcugvble  OpeAHU3MblL U HA

(DYHKYUOHUPOBAHUE MEXHUYUECKUX YCMPOUCME HA 3eMmIe.
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II. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOMN YACTH
KYPCA

IIpakTuyeckue 3ansatus (18 yaco)

TeMbl IPAKTHYECKUX 3AHATHH
1 cemecTtp (18 yacoB)
3anarue 1.
Tema: Beenenue B Kypc puzuku (2 yaca)
Bup yyeOHoi1 padoThI: ceMuHAap.
Ili1an cemunapa:
1. TpeGoBanus k ocBoeHUIO Kypca pu3uku. @opMbl KOHTPOJISL.

2. IlpaBmia TexHUKH 0€30MAaCHOCTH HA 3aHITHSX MO (DU3HKE.

3. Maremaruueckoe npriioxenue. [IpaBuna moctpoenus rpaduKoB.
3ansitue 2.
Tema: OCHOBBI KHHEMATHKH MATEPUAIBbHON TOYKH (2 yaca).
Bup yueOHoi1 pa0doThl: cCeMUHAP € pellleHUueM 3a1a4.

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

3ansitue 3.

Tema: OcHOBBI KJIaCCHYECKON JTMHAMUKH. (2 Yaca).

Bup yyeOHoOI padoThI: ceMUHAP € pelIeHreM 3a1a4.

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

3ausaTue 4.

Tema: Mexanuka TBepaAoOro reja. 3aKkOHbI COXpaHeHUd (2 yaca).
Bup yyeOHoI1 padoThl: ceMUHAP ¢ pelIeHreM 3a1a4.

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

3ausartue 5.
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Tema: Mexannyeckue KoJie0aHUs U YIIPyTrue BOJHBI (2 4yaca).

Bua yuyeOHoil padoThIl: ceMUHAP € pellieHueM 3a1a4

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

3ausaTue 6.

Tema: ®u3ndyeckue 0OCHOBbI MEXaHMKH (2 yaca).

Bup yyeOHo# padoThbi: KOHTPOJIbLHOE TecTUpPOBaHue (Tect 1).

3ansTue /.

Tema: MoJieKyJIsIpHO-KHHETHYECKAS TEOPHS HI€AJTbLHOIO0 raza (2 yaca).

Bup yyeOHO# padoThl: CeMUHAP € pelIeHUEeM 3a1a4

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

3ansTue 8.
Tema: CBoiicTBa :KMIKOCTEH U TBEPAbIX TeJ (2 yaca).
Bup yueOHoi1 pa0doThi: cCeMUHAP ¢ pellleHueM 3a/1a4 / Npo0JieMHbIi ceMHHAP

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

3ansTue 9.
Tema: MouiekyisipHas pU3HKA U TEPMOJAMHAMMKA (2 yaca).

Bup yueOHo# padoThI: KOHTPOJIbHOE TeCTUPOBaHHUe (TecT 2).

JlaGopaTopHble 3ansiTus (36 4acoB)

1 cemecTp
Beenenue. Ilpeamer u MeToab! pusuku. PU3nyecKkas KapTUHA MUPA
JlaGoparopuasi pabdora Nel H3mepuresbHble MHCTPYMeHTHI. MeToabl

pacuera norpemHocTe Gpu3ndecKux BeJTHYUH (2 yaca).
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ConeprxaHue 3aHATHUS:

1. O3HAaKOMIIECHHE C METOJAMKON HCIOJb30BaHUS MHKPOMETpa H
MITAHTCHITUPKYJIS 7151 K3MEPEHUS JTMHEHHBIX pa3MepoB Tel. TpeHUHT.

2. O3HakOMJICHME C METOJaMHU pacueTa IMOTPEIIHOCTeH NPSIMBIX H

KOCBCHHBIX I/IBMepeHI/Iﬁ.

3. N3mepeHne TuHEHHBIX pa3MepOB Tella, BEIAAHHOTO MPEIoIaBaTeNIeM.
4, Pacuer norpemHocTeil NpsiMbIX U3MEPEHHN 3aJaHHBIM METOJIOM.
S. Briuncnenne oObema Tena. BwiBog Gopmysibl  OTHOCHUTEIBHOM

MOTPEIIHOCTU U BBIYKCIICHUE MOTPEITHOCTH OIpeieNieHUus 00beMa.

6. Odopmienne oTuera.

MoayJsb 1. ®usnyecKue 0CHOBbI MEXAHUKH.

JlaGopaTtopnass padora Ne2: U3ydenue nedopmanum u omnpejaesieHue
’KeCTKOCTH MaTepuaJa (4 yaca).

ConepxxaHue 3aHATHSA:

1. O3HakoOMJICHHE C BUJAMU U 3aKOHAMH JiehopMaIui.

2. W3mepeHne BEIMYMHBI PACTSOKEHUS 3aJaHHOro olpasua Moj

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

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

JIEUCTBYIOIIEN CUJIBI.
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S. Odopmiienue otuera. DopmylnupoBaHHUE BBIBOJA O XapakTepe
nedopMariy ¥ BRITOTHEHUH/HEBBITIOJIHEHUH 3aK0oHa ['yKka.

Moayab 2. Mexannuyeckue Koj1e0aHusi U BOJIHBI.

Jlabopatopnass  pab6oraNe3d: OmnpegejeHue MOMEHTAa  HMHEPUUU
¢pusnyeckoro masitnuka (4 yaca).

ConepxaHue 3aHATHS:

1. O3HaKOMJICHHE C TPOCTEUINUMU KOJIeOATEIbHBIMH CHCTEMaMH,

XapaKkTepUCTUKAMH U 3aKOHAMU KOJICOaHUM.

2. N3mepenune neprnoaa KojeOaHui U JJIMHBI MasiTHUKA.
3. Brruncienne MOMEHTa HHEPLUMN MasTHUKA. PacyeT morpenHocTen.
4. Odopmienue otyeTa, GOpMyJIMPOBAHUE BBIBOJA O BIMUSHUN MOMEHTA

WHEPIIMU MasiTHUKA Ha XapaKTEPUCTUKU KOJIeOaTeIbHOTO poiiecca.

Mopayas 3. MoJiekyjisipHast (U3MKa U TEPMOANHAMHKA.

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

Conepxxanue 3aHITHSA:

1. O3HakomJIeHME C  METOAMKOM  u3MepeHus  KoddduimenTta
MOBEPXHOCTHOTO HATSKEHUSI.

2. N3MmepeHre cuiibl MOBEPXHOCTHOTO HATSKEHUS METOJOM OTphIBa

KoOJIb11a. I/I3Mep€HI/IC AnaMETpa KOJIbLaA.
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3. O6paboTka  pe3yibTaTOB  M3MEPEHUS  C  HCIOJIb30BAaHHEM
KOMIBIOTEPHON mporpamMmbl. Brerumnciienne kod(d@uiimeHta MOBEPXHOCTHOTO
HATSKEHUS, PACUET MOTPELTHOCTEM.

4. W3mepenne cuiabl MOBEPXHOCTHOTO HATSHXKEHUS METOJOM OTphIBA

KaIlICJIb. I/IBMepeHI/Ie AUaMCTpa KallnJripa.

S. Boruncnenne ko3¢ @duiMeHTa MOBEPXHOCTHOTO HATSDKEHHS, pacuer
MTOTPEIIHOCTEM.
6. Odopmrnenue otueta, popMmyaupoBanue BbiBoja 00 3 (PEKTUBHOCTH

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

JlabopaTropnasi pabora Ne5: OnpenesieHue BA3KOCTH KUIKOCTH METOIOM
Crokca (4 yaca).

ConepxxaHue 3aHATHSA:

1. O3nakomieHue ¢ MmetojoM CTokca.

2. [IpoBeneHue »SKCHEpPUMEHTa, HW3MEPEHHE pajauyca I[IApUKOB U

CKOPOCTEW ABMKEHUS UX B 3aJJaHHOU JKUIKOCTH.

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

METOoda CTokca Ha OCHOBE CpaBHCHHA OKCICPUMCHTAJIbHO IIOJYYCHHOI'0O M

TaOJIUYHOTO 3HAYCHUH KO PUIIMEHTA BA3KOCTH.
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2 CemecTp

MoayJib 4. IJeKTPpU4eCTBO U MATHETU3M.

JlaGopaTopHasi pabGota Ne6: JiiekTpousMepuTeibLHbIe IPUOOPHI (2 yaca).

ConeprxaHue 3aHATHS:

1. O3HakoMIIeHHE ¢ OOIIMMU XapaKTePUCTUKAMH MPUOOPOB, CUCTEMAMHU
npuOOPOB U UX BUJAMU B 3aBUCUMOCTH OT HA3HAUCHUS.

2. O3HakoMJIeHWE €  METOJaMU  OMNPEACNICHHS  MOTPEIIHOCTEH

AIEKTPOU3MEPUTENBHBIX TPUOOPOB.

3. O3HAaKOMIIEHHE C MapKUPOBKOH MPUOOPOB M METOAUKOM padOTHI C
npudbopamu.
4. Pemenue 3anau (BBINOJIHEHWE TECTOB) HAa BBIYMCIIEHUE XapaKTEPHBIX

napameTpoB MPUOOPOB.
JlaboparTopnass padora Ne7: Uzydenue cBoiicTB ¢deppomarHeTuxkon (4
yaca).

ConepxxaHue 3aHATHSA:

1. O3HakomJieHHE C J1a0OpaTOpPHOM YCTAaHOBKOW U DJIEMEHTaMH
yIIpaBJICHHUS.

2. [Tomyuenue Ha 3kpaHe ocruiuiorpada meTau rucTepesnca.

3. N3mepenne mapaMeTpoB TETAM TPH  PA3JIUYHBIX  3HAYCHUSIX

HampsDKCHUS C BbIXOAa I'CHEpATOpad, BBIYHMCICHUC HHAYKOWHW W HAIIPSKCHHOCTH
MAaramMTHOTI'O ITOJIA, KOBpHI/ITI/IBHOﬁ CHUJIBI 1 OCTaTOYHOM HMHAYKIHH.

4, [TocTpoeHne KpUBOM HaMarHUYEHHUS.

25



5. Odopmiienue oT4eTa, dbopmyrpoBaHUe BBIBOJIA 00
HKCIIEPUMEHTAIHLHOM MOITBEPK/ICHUU CBOUCTB (heppOMarHeTuka.

Jlaboparopnasi padora Ne8: M3yueHue TeMmepaTypHOil 3aBHCHMOCTH
CONPOTHBJICHUS MOJYNIPOBOJAHUKOB M MeTAJLIOB (4 yaca).

ConepmaHHe 3aHATUA:

1. O3HakomiieHHE C JIa0OpaTOPHOM YCTAaHOBKOM M DJIEMEHTAMH
yIIpaBJICHHUSI.
2. N3mepeHne COMpOTUBICHUS 3aJaHHBIX OOpa3lOoB NpPH Pa3IUUYHBIX

3HAYCHUSX TEMITEPATyPhI.

3. [TocTpoenne rpadKOB 3aBUCUMOCTH COTIPOTUBIICHUS OT TEMIIEPATyPhI
JUISL KaKJI0ro o0pasia.

4, OmpenenicHUe COMPOTUBIICHWS TpU HyJie TpaxycoB llembcus u
TeMIIepaTypHOro ko3 duireHTa CONpoTUBIICHUS MeTajlla, IMUPHUHBI 3alpeleHHON
30HBI JIJIs1 TIOJTYIIPOBOJHUKA C UCITOJIB30BAaHUEM TpaprUecKoro U aHATUTHIECKOTO
METOIOB.

S. Odopmrnenue otueta U (HOPpMyIUpPOBaHUE BHIBOJIA O COOTBETCTBHUH
MOJTYYCHHBIX PE3yJIbTaTOB BEIBOJAM TCOPHH.

MoayJsb 5. OnTuka.

JlaGopaTopHas pab6ora Ne9: OmnpenejieHue nokaszarejsi NnpejaoMJieHusI
JKMIKOCTH NPH oMol pedppakromerpa. OnpeaeneHue cojaepxkanusi 6eKa B
MoJIoKe (4 Jaca).

COI[Cp)KaHI/Ie 3aHATUA:
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1. O3HakoMJIEHHE ¢ PEPPAKTOMETPOM U METOAUKON PabOThI C HUM.
2. Nsmepenue pedpakromerpom NPD-22 moxazareneil mpeaoMIeHHs U
CpEeHEW IHCIIEPCUU KUIKOCTEH, BBIAAHHBIX IpenojasareneM. OmnpeneneHue

IIOTPEIIHOCTEN U3MEPEHUSI.

3. OmnpeneneHre BHJA JKHAKOCTH TI0 M3MEPEHHOMY ITOKa3aTesro
IPETOMIICHUSI.

4, [ToaroroBka 06pa3ioB 0e30€TKOBOM CHIBOPOTKHU.

S. Omnpenenenue conepxkanus Oenka B Mojoke pedpakromerpom NPO-
464.

6. Odopmrnenue otueta, hopMyaupoBaHue BbiBoAa 00 dPheKTUBHOCTH

pedpakTOMETPUIECKOTO METO/IA.

Moayab 6. AtomHasi pU3MKa ¥ OCHOBbI KBAHTOBOM TEOPHM.

JlabGopaTopnas padoraNel(: IlpoBepka 3axkona Credana-boabumana (4
yaca).

ConepxaHue 3aHATHSA:

1. O3HakomJieHHE C J1a0OpaTOpPHOM YCTAaHOBKOW U DJIEMEHTaMH
yIpaBJieHuUsl. 3aIyCK MpOorpaMMBl.

2. N3mepenne tepmo-O/IC mpu pa3iuuHbIX TeMmIepaTypax Ha OCHOBE
aHanu3a rpaduKoB, MOTYUYECHHBIX C UCIIOIH30BAHUEM KOMITHIOTEPA.

3. Brluncnenne TemiiepaTypbl HUTH Hakajla JIaMIObl HPH Pa3TUYHBIX

HaIpsKCHUSAX.
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4.  Tloctpoenme rpaduka 3aBucumoctu Tepmo-I/C oT Temmeparypsl B
J0TapuMUYECKUX OCSIX.

S. OmnpeneneHue Nokasaress CTENEHN TEMITEPATYPHI.

6. Odopmienne OTYeTa, dbopmMmyrpoBaHue BBIBOJIA 00
OKCIIEPUMEHTAIFHOM TONTBEpKIeHUN 3akoHa CtedaHa-bonpiiMaHa Ha OCHOBE
CpaBHEHUS TEOPETUICCKOTO U HKCIIEPUMEHTAIHLHOTO 3HAYCHU ITOKA3aTeNs CTEIICHH

TEeMIEPaTypHbI.
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1. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4ueOHO-METOAUYECKOE

oOecrieueHue

CaMOCTOSITEITHLHOU

paboThI

oOyuatomuxcs mo auctuminHe «®dusuka» mnpexacrasieHo B Ilpunoxxenun 1 u

BKJIFOYAET B CCO:

HJ'IaH-I'panI/IK BBITTOJTHEHMS CAMOCTOSITCIILHOM pa6OTBI 10 JTMCHUIIIIMHE, B TOM

YHCJIC:

— IIPHUMCPHBIC HOPMbI BDCMCHH Ha BBIIIOJIHCHHUC 110 KAXKAOMY 3a1aHUTO,

— XapaKTCpUCTHKA 33,[[3HHI?I JJIsA CaMOCTOSITEIbHOM pa6OTI>I 06yt1a1011mxc;1

N MCTOANYCCKUC PCKOMCHAALIMHA 10 UX BBIITOJIHCHUIO,

— TpeOOBaHUS K

MPEACTABICHUIO U

CaMOCTOSITEJIbHOM pa6OTBI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60T1>1.

Y. KOHTPOJIb JOCTUXKEHUS IIEJIEH KYPCA
JOIIYCK K 9K3AMEHY [10 IUCHUIIJIMHE BO3MOXEH TOJIBKO IIPU

YCJIOB1U

BBIIOJIHEHM A

BCEX

[MPEAYCMOTPEHHBIX PITY .

[Ipuem 3K3amMeHa MOKET OCYILECTBIAThCA B popMax:
-YCTHOTO cOO€CeI0BaHus;

- 110 pe3yJIbTaTaM PEUTHHTA.

JIABOPATOPHBIX

0OpPMIICHUIO  PE3YJIbTATOB

PABOT,

Ne | KonTpomupy
n/ eMble

Kozp! 1 sTamnsl hopMupoBaHHs KOMIETEHIHMHA

OI_ICHO‘-IHBIG cpeacTBa

TEKYLIUN MIPOMEXYT
i pasnensl / KOHTPOITh OYHas
TEMBI aTTeCTall
JACTIUTUTUHBI ST
1 | Mogyns 1. OIIK- | 3naer pyHaaMeHTaNbHEIC pa3eiibl MEXaHUKH B | YCTHBIM OTBET | DK3aMeH
dusnueckue | 2, o0BemMe, He0OXOTMMOM JIJIsl TOHUMAaHHS (YO-1) Bormp.(1ce
OCHOBBI OIIK- | OCHOBHBIX 3aKOHOMEPHOCTEHW (PU3NYECKHUX, KoucoekT M.): 1-19,
MEXAHHKI 3 XUMHYECKUX, OHOXUMHIECKHUX, (TTP-7) 20-31
OMOTEXHOIIOTHIECKUX TPOIIECCOB, Tecr Nel (ITP-
TMEPCIICKTUBHBIC HAIIPABJICHUA PAa3BUTHUA 1)
NPHUKJIAJHBIX Pa31eioB GU3UKH, COBPEMEHHbIE
(1)1/13I/IquKI/Ie METOAbI UCCIICAOBAHUA
‘YMeeT ucnonp30BaTh Oa30BbIe 3HAHNUA B Pemenne OK3aMeH
00J1aCTH MEXaHHUKH [Tl OOBSICHECHHUS SIBJICHUI sanau ([IP-2) 9.1.1-
TPUPO/IBI, PAOOTHI TEXHUYECKUX YCTPOHCTB U TBopuecKue .14
TEXHOJIOTHYECKUX MPOIIECCOB, IS PEIICHHUS 3aaHHS
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3a1a4, aHAJIM3UPOBATh PE3YJIbTAThI
AKCIIEPUMEHTA, OCYILECTBIATh
CTaTUCTHUYECKYIO0 00pabOTKY JaHHBIX,
IIOJIy4YE€HHBIX B XOJI€ dKCIIEPUMEHTA, J€JIaTh

(cocTtaBneHue
3amaq) [1P-13

BBIBO/IbI
Baaneer npyemamu npoBeaeHUs Jlaboparopnas | Dx3ameH
OKCIICPUMEHTAIIBHBIX HCCIIC/IOBAHHH, 00pabOTKH | paboTa (ITP-6) | D.1.1-
JIAHHBIX U3MEPEHUs], aHAIIM3a M CHCTEMaTH3aluH .14
HOJTyYSHHOW MH(POPMAIIUHU, MOACTUPOBAHUS
MPOLIECCOB U SIBIICHUI, HABBIKAMU PabOTHI C
M3MEPUTEIBHBIMUA IPUOOPaMH U CIIOCOOaMu
MIPEICTaBJICHHUSI TOTYYCHHON MH(POpMAITUN
3Haer QyHIaMeHTaNBHbBIC pa3aeibl PU3UKH B VcTHBIM OTBET | DK3aMeH
o0beMe, HeOOXOIMMOM TS TIOHUMAaHHUS (YO-1) Bomnp.(lce
OCHOBHBIX 3aKOHOMEPHOCTEH PH3NYCCKHX, Koncmekr M.): 20-28
XUMHYECKUX, OHOXUMHUYECKUX, (IP-7)
OMOTEXHOJIOTHYECKHX MPOLIECCOB,
TMEPCIICKTUBHBIC HAIIPABJICHUA PAa3BUTHUA
HPHKJIHBIX Pa3iesoB (GU3HKH, COBPEMEHHBIE
(bI/I3I/I‘ICCKI/IC METOAbI HCCIICAOBAaHUA
Mopyns 2. ‘YMmeeT ncnionb30BaTh 0a30BbIC 3HAHUS B Pemienue OK3aMeH
MexaHu4deck obnactu ¢pu3uKH I 00BSICHEHHS SBICHHH 3anay (I1P-2) 3.1.5,
ue OIIK- | npuposl, paboTEl TEXHUYECKHUX YCTPONCTB JlaGoparopuas | D.1.14
KoleOaHus U | 2, TEXHOJIOTHICCKHX NPOIECCOB, PEICHHS 337134, | a5 (TTP-6)
yUpyrue OTIK- | apammsupoBaTh pesymbTaThl SKCIIEPHMEHTA,
BOJIHBI. 3 OCYIIIECTBIIATH CTATUCTHYECKYIO 00paboTKy
JTAHHBIX, MTOJTYYECHHBIX B XOJ€
AKCIIEPUMEHTA, JIE1aTh BbIBOIbI
Buaneer npuemamu ananusa u cuctematusauuu | JlaboparopHast | Dk3aMeH
HOJIy4eHHOU MH(OPMAIIMH, MOJICTUPOBAHHUS pa6ota (ITP-6) | D.1.5,
IMpOoUCCCOB U ABJICHUU IJIA BBIABJICHUA 3 1 X 14
OCHOBHBIX 3aKOHOMEPHOCTEN UX IIPOTCKAHUA,
HaBBIKaMH pabOThI C U3MEPUTEITHHBIMU
npudopaMu 1 Crioco0aMu MPeACTaBICHUS
MoJTy4eHHOU nHpopmanuu
3HaeT QyHIaMEHTAIbHBIC Pa3Ieibl VcTHBIN OTBET | DK3aMeH
MOJICKYJISIPHOM (DM3UKH U TEPMOMHAMUKH B (YO-1) Bonp.(lce
00beMe, HEOOXOJUMOM JIJISI HOHUMAaHHUS KoOHCIEKT M.): 32-56
OCHOBHBIX 3aKOHOMEPHOCTEHN (PH3HUECKHX, (TTP-7)
Mopyns 3. OIIK- | XAMHHECKHX, OMOXMMHUYECKHUX, Tect No2 (ITP-
MonekynsapH 3 OMOTEXHOJIOTMYESCKUX MPOIECCOB , 1)
ast pu3snKa u [IK-1 | COBPEMEHHYIO MPUOOPHYIO 6a3y, OCHOBHBIE
TepMoanHaM XapaKTEPUCTHKU H3MEPHUTEILHBIX IPHOOPOB
uia. ‘YMeer ucnonb30BaTh 0a30BbIE 3HAHUS B Pemenue OK3aMeH
00acTi MOJIEKYJISIpHON PHU3UKH U 3agau (ITP-2) 9.1.6-
TEPMOJMHAMUKH JUIsl OOBSICHEHNUS SIBICHUH JlaGoparopuas | D.1.13

MIPHUPOJIBI, PAOOTHI TEXHMYECKUX YCTPOUCTB U

pa6ora (TTP-6)
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TEXHOJIOT'MYCCKUX IMPOLECCOB, pCUICHUA 3a1a4,
moaOUpaTh HEOOXOAMMBIC TPUOOPHI JIJIs
W3MEPEHHI OCHOBHBIX ITapaMETPOB
MIPOIIECCOB U OOBEKTOB, BEIOUPATH HYKHBIC
METO/BI U3MEPEHHIA, 00pabaThIBaTh
pe3yJIbTaThl U3MEPEHUI

TBopueckue
3a/laHus
(cocTtaBneHnue
3amaq) [1P-13

Buaneer npuemamu ananmsa u cucrematnsaunn | JlaboparopHast | Dx3aMeH
HOJIy4eHHOU MH(OPMAINK, MOJCTUPOBAHHUS pabora (ITP-6) | D.1.7-
HPOLIECCOB U SBJICHUIT 1715 BBISIBICHHS 31.12
OCHOBHBIX 3aKOHOMEPHOCTEH UX MPOTECKAHUS,
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
npubopaMu U ciocobaMu IpeCTaBICHUS
MOJTyYeHHOH nH(pOopMaIuu
3HaeT GhyHIAMEHTaIbHBIE Pa3/IeITbl VCTHEI OTBET | DK3aMeH
DIICKTPOJMHAMUKH B 00beMe, HeobxoaumoM it | (VO-1) Bomp.(2ce
HOHUMAaHHsI OCHOBHBIX 3aKOHOMEPHOCTEH KOHCIIEKT m.): 1-33
(U3NIECKUX, XUMUIECKUX, ONOXUMHUYECKUX, (ITP-7)
OMOTEXHOJIOTMYECKUX MPOLIECCOB, Tecr No3 (ITP-
COBPEMEHHYIO TPUOOPHYIO 623y, OCHOBHBIE 1)
XapaKTePUCTUKU U3MEPUTEIbHBIX PUOOPOB
‘YMeeT UcCHosb30BaTh 0a30BbIC 3HAHUS B JlaGopaTopHas | Dk3ameH
007acTH AIEKTPOIUHAMHKH TSI OOBSICHEHUS pa6ora (ITP-6) | D.2.3-
SIBIICHUI IPUPOJIBI, paOOTHI TEXHUUECKUX 2.5

Monys 4. OIIK- | ycTpoifcTB u TEXHONOrMYECKHX MPOLIECCOB,

Onektpuyect | 3 noaOUpaTh HEOOXOAUMBIE IPUOOPHI TSt

BO 1 IIK-1 | y3mepennit ocrosmEX mapamerpos

MATHCTHEM. IIPOLIECCOB U OOBEKTOB, BBIOUPATH HY>KHbIE
METO/bI U3MEpPEHH, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUI
Buaneer npuemamu ananusa u cuctematusauuu | JlaboparopHast | Dk3aMeH
MOJy4YeHHOU MH(OpMAINK, MOJICIIMPOBAHHUS pabora (ITP-6) | D.2.1,
HPOLIECCOB U SIBJICHUIT IS BBISIBJICHHS .22,
OCHOBHBIX 3aKOHOMEPHOCTEN UX IIPOTCKAaHUA, 32’3
HaBbIKaMU pabOThI C U3MEPUTEIbHBIMU
pudopaMu 1 Crioco0aMu MPeACTaBICHUS
MOJIy4YeHHOH nH(popMaIuu
3Haer QyHIaMEeHTABHBIE Pa3/Ieibl ONTUKU B VCcTHBIM OTBET | DK3aMeH
o0beMe, He0OXO0IMMOM JUTSI TOHUMAaHUS (YO-1) Bornp.(2ce
OCHOBHBIX 3aKOHOMEpPHOCTEH (prU3HUIECKuX, KOHCIEKT M.): 34-44
XHMHYECKHUX, OMOXHUMHUYECKHX, (TTP-7)

OIK- OUOTEXHOJIOTMYECKHX MPOLECCOB ; Tect Nod (ITP-

Monyns 5. 3 CHOCOOBI TUTAHUPOBAHMS U OpraHU3aluu 1)

Onruka. OK-5 | y4e6HOl paboThI, OCHOBHBIE BUIbI
MH(OPMALIMOHHBIX PECYPCOB U METOJIUKY
paboTHI C HUMU
YMeeT UCIOIBb30BaTh Oa30BbIC 3HAHUS B Jlaboparopnas | Dx3aMeH

00JIaCTH ONTHKU JJIsL OOBSICHEHUS SIBJICHUMN

pabora (TTP-6)
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MIPUPOIBI, PAOOTHI TEXHUIECKUX YCTPOHCTB U D.2.6-
TEXHOJIOTUYECKUX IPOLIECCOB; COCTABIATH 2.2.10
I1aH paboThl U OCYIIECTBIATH aHAIIU3 ee
PE3yIbTAaTOB, OCYILIECTBIISITh IOUCK HYKHOU
uHpOpMaLKH, B TOM YHCIe 3apyO0eXHOM, ¢
HCTIOJIb30BAHUEM PA3IIAYHBIX
UH(OPMAIIMOHHBIX PECYPCOB
Biageer HaBbIKaMU PabOTHI ¢ UCTOUHUKAMU JlaGopatopHas | Dk3ameH
uH(pOpMaLNH, TPHEMaMH aHATIH3a H pa6ora (ITP-6) | D.2.7,
CUCTEMaTH3aluH [TOJy4YeHHON HH(OopMaIHH, D.2.8,
MOJIEITMPOBAHUS MIPOLECCOB U SABICHHUN JUIS 3213
BBISIBJICHHSI OCHOBHBIX 3aKOHOMEPHOCTEH HX
MPOTEKaHUs,
3HaeT GpyHIaMEHTaIbHBIE Pa3Iebl aTOMHON YcTHBIH OTBET | DK3aMeH
¢u3ukn B 00beMe, HEOOXOAMMOM IS (YO-1) Bomnp.(2ce
MOHUMAaHHUsI OCHOBHBIX 3aKOHOMEPHOCTEH KoncmekT M.): 45-52
(U3NIECKUX, XUMUIECKUX, ONOXUMHUYECKUX, (ITP-7)
OMOTEXHOJIOTMYECKUX MPOILIECCOB, Tect Ned (ITP-
HEePCIICKTHBHBIC HAIIPABICHHUS PA3BUTHS 1)
NPUKJIIHBIX Pa3aenoB (GU3UKH, COBpEMEHHbIE
(u3nUecKue METOABI HCCIIEIOBAHNUS
YMeeT ucnonp30BaTh 0a30BbIC 3HAHMS B Jlaboparoprast | Dx3aMeH
Mopyns 6. OIK- obnacTu aTOMHOM (PU3HKH TSI OOBICHEHUS pa6ora (ITP-6) | 2.2.12,
AToMHas 2 SIBJICHUH TIPUPOJIBI, pabOThI TEXHHUECKUX 3.2.13
(busnka u OIK- YCTPOKCTB U TEXHOJIOTMYECKUX MPOLIECCOB,
OCHOBBL 3 aHAJIM3UPOBATh PE3YJILTATHI IKCIIEPUMEHTA,
KBaHTOBOU OCYIIECTBIIATH CTATUCTHYECKYIO 00pabOTKy
TeopHH. JTAHHBIX, MTOJTYYECHHBIX B XOJ€
JKCIIEPUMEHTA, JEJaTh BBIBOBI
Buajeer npuemMaMu aHanusa u cucrematusauuu | JlabopatopHas | Dk3aMeH
HOJyYeHHOU HH(POPMAIINHU, MOACTUPOBAHUS pa6ora (ITP-6) | D.2.12
MPOIIECCOB U SIBIICHHIA JIJIS BBISIBIICHHS
OCHOBHBIX 3aKOHOMEPHOCTEH MX NMPOTEKAHMS,
HABBIKAMU pabOThI ¢ U3MEPUTEILHBIMU
pudopaMu 1 Crioco0aMu MPeACTaBICHUS
MoJTy4eHHOU nHpopmanun
3Haer QyHIaMeHTaBHBIE pa3Aeibl ICPHON VcTHBIN OTBET | DK3aMeH
¢u3uKu B 00beMe, HEOOXOIUMOM IS (VO-1) Bomp.(2ce
MOHUMAaHUsI OCHOBHBIX 3aKOHOMEPHOCTEH KoOHCIEKT M.): 53-65
(GU3HYEeCKUX, XUMHUUECKUX, ONOXUMHYECKHX, (TTP-7)
Monyns 7. OIIK- | 6roTexHOIOrnUeCKHUX MPOLECCOB Tecr Nod (ITP-
Snepnas 3 B
busuKa. 1)
YMeeT UCIOIBb30BaTh Oa30BbIC 3HAHUS B Jlaboparopnas | Dx3ameH
00acTH sAepHOM QU3KNKH TS O0BACHCHHS pabora (ITP-6) | D.2.11,
SIBJICHHI TIPUPOABI, pA0OTHI TEXHUUECKHX 32.14

yc’I‘pOﬁCTB 1 TCXHOJIOTUYCCKHUX MPOLCCCOB
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Biajeer npuemMamMy aHanuM3a ¥ cucreMarnsanuu | JlaboparopHas | DK3aMeH

MOJy4YeHHOU MH(OpMaINK, MOJICITNPOBAHHUS pa6ora (ITP-6) | D.2.14
IIPOLIECCOB U SIBIICHUN AJIs1 BBISIBICHUS

OCHOBHBIX SaKOHOMepHOCTeﬁ HX IPOTCKAHUA

TunoBbie KOHTPOJIbHBIC 3a/IaHMS], METOJJUUECKHE MAaTEPUaIbl, OIIPEACIISIONINE
MPOLIETypbl OLIEHUBAHMSI 3HAHUM, YMEHHI U HABBIKOB U (UJIM) OTIBITA ICSITEIbHOCTH,
a TaKKe KPUTEPUU WM TOKa3aTeIu, HEOOXOIUMBbIC Il OLCHKW 3HAHUM, YMEHUH,
HABBIKOB U XapaKTEepU3YIOIIUE ATanbl (HOPMUPOBAHMS KOMIETEHIIMI B IMpoIlecce

OCBOCHMH O6paSOBaTeHBHOﬁ IIporpaMmal, IIPCACTABJICHLI B HpI/IJIO)KeHI/II/I 2.
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V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANMYECKOE OBECIHEHEHUE JUCHUIIJINHbI
OcHoBHasi IuTEepaTypa
(anexmponmvie u nevammvie uz30amUs1)

1. Tapacos, O. M. ®usuka : yuedbnoe mocodbue / O. M. TapacoB. — MockBa
: ®OPYM : UHOPA-M, 2019. — 432 c. — (IIpodeccrnonanpHOe 00pa3oBaHme). -
ISBN 978-5-91134-777-2. - Tekcr : anexkrpoHHbIi. - URL:
https://znanium.com/catalog/product/1012153

2. AunpeeBa, H. A. ®u3suka : cOOpHUK 3a/1a4 : pakTudeckoe nocooue / H.
A. Annpeesa, E. B. Kopuaruna. - Boponex : Boponexckuii unctutyt ®CHUH
Poccuu, 2019. - 188 c. - Tekcr : anekrponHsiid. - URL:
https://znanium.com/catalog/product/1086249

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

3 Kanmamaukosa, JI. B. ®usuka : yueObnoe nocodue / JI. B. Kanamnaukosa ;
non pen. npod. JI. I1. [TpokodbeBoii. - 2-e u3a., ctep. — Mocksa : ®JIMHTA, 2017.
- 60 c. - (BBemenne B cnenmanbHOCTh.) - ISBN 978-5-9765-2698-3. - Tekcr :
anektporHbIi. - URL: https://znanium.com/catalog/product/1088948

4. Jlemuguenko, B. U. ®usuka : yueOnuk / B.W. lemuauenxo, 1.B.
Jlemuaerko. — 6-e u3m., mepepad. u qom. — Mocksa : UTHOPA-M, 2018. — 581
c. + lon. matepuansl [ DIEKTPOHHBIN pecypc; Pexxum gocrymna:
https://new.znanium.com]. — (Beiciee oOpa3oBanue: bakanaspuar). - ISBN 978-
5-16-010079-1. - Tekct : anexkTponHbIi. - URL:
https://znanium.com/catalog/product/927200

5. ITapmrakoB, A.H. ®u3uka B KIIIOUEBBIX 3a/1a4ax. TeraoBbIe IBICHUS U
MoJieKyIisspHas pusuka : yaueonoe nocooue / A.H. ITapmakoB. — JlonronpyaHbiii

Nznarensckmii lom «Mutemnext», 2018. — 224 ¢. - ISBN 978-5-91559-243-7. -

Tekct : anextponnsiid. - URL: https://znanium.com/catalog/product/1022495
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https://znanium.com/catalog/product/1088948
https://znanium.com/catalog/product/927200
https://znanium.com/catalog/product/1022495

JlonoJiHUTEIbHAS JIUTEPaTypa

(neuammvie u snexmporHbie u30aHUs1)
1. Tpodumoa T.U. Kparkuit kypc ¢usuku. / T.U. Tpodpumona. - M.:

Bricmas mkona, 2007r. r. — 352 c.

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

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

3. CrpenkoB C.II. Mexanuka. / C.II. CtpenkoB — CII6: u3gaTeiabcTBO
«JIanby, 2005. - 559.
https://lib.dvfu.ru:8443/lib/item?id=chamo:389299&theme=FEFU

4, ['paboBckuii P.U. Coopuuk 3amau o gusuke. CII0: «Jlanby, 2012. —
128c.
http://e.lanbook.com/books/element.php?pll 1d=3899

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT»

1. DnekTpoHHas (uU3MYecKas SHIUKIoNeaus [DaekTponusid pecype] //

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

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH

U MPOrPaMMHOI0 o0ecreyeHnst

B yuebHOM mpomecce mo aucnmiuiiHe «®DHU3WKA» HUCTOJIB3YIOTCS
cienyrone WH(PpOPMAIMOHHO-CIIPABOYHBIC W TIOUCKOBBIC CHCTEMBI, a TaKXKe
IIPOTpaMMHOE 00ECIICUCHHE B DJICKTPOHHBIC ONOINOTSCYHBIC CHCTEMBI:

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

IIpoepammnoe obecneuenue:

— Omnepanunonnas cuctema Windows;

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

— Ilaker cTaHIAapTHBIX MIPOTPAMM IS BEITIOTHEHUS J1A00PaTOPHBIX padboT

9]Z€Kmp0HHbl€ OUbIUOMEYHbLe CUCTNEMDL:
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— Hayunas snextponnas 6ubmmoreka eLIBRARY.RU // Pexxum nocryma:
http://elibrary.ru/defaultx.asp
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VI. METOJWYECKHUE YKA3AHHUS IO OCBOEHMIO
JUCHUATIIMHBI

PadoTa Ha Jexnumn.

OcHoOBHas 3aja4ya MpU CIYIIAHUM JIEKIIUU — YUYUTHCS MBICIHUTh, TOHUMATh
UJeu, Hu3IaraeMble JIEKTOpoM. JIeKuuu SIBISIIOTCS OJAHUM M3 OCHOBHBIX BHJIOB
3aHATUNA B By3e. Ha Jnekuusx n3ydaercss B OCHOBHOM TEOPETHUECKHUW MAaTepHall.
Braenpenne B y4eOHBIM  MPOIECC HOBBIX  TEXHUYECKUX  CPEACTB |
MPOrPaMMHUPOBAHHOTO OOYYEHHS JOJIKHO TOBBINIATH KAa4eCTBO, (P(HEKTUBHOCTH
nekiui. TeM He MeHee U3BECTHBIM CIenuanucT B 00JlacTU MEXaHUKHU mpodeccop
B.JI. KupninueB yTBepKaai, 4YTO «IOKa KUBET YEJIOBEYECTBO, HE YMOJIKHET KUBas
peub U nepeaya 3TOM peyblo MOJIOKEHUA HAYKI.

Bo3MoxkHBI 1Be (OpMBI JICKIIMOHHBIX 3aHSATUM: TIepBasi — CTYJEHT 3apaHee
3HAKOMHTCSI C COJIEPKAHHUEM JIEKIUH IO JUTEpaType, KOoTopas PEKOMEHIOBaHa
JIEKTOPOM; BTOpas — CTYJCHT MPUXOAUT Ha JEKIHUIO, HE 3Hasl, O 4eM OyJeT UITU
peusb. llepBas ¢opma sBIseTCS UACATBHON IS YCBOCHHUS TEOPETUYECKOIO
Marepualia, HO Ha IPAKTUKE OHA BCTpedaeTcsl peako. Yaiie 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 UEHTPadbHBIX  (U3WYECKUX TOHSITUN  SBJSIETCS TOHATHE
(bu3nYecKoro SBJICHUA. 3a OAHY JEKIHI0 OOBIYHO paccMaTpUBAETCS JBa-TPU
busnaeckux spieHus. [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

CIIOBECHOU (OpMYIUPOBKH siBNICHUS. KauecTBO sIBICHUS CTPYKTYPHO ONpPEAeIsIeTCs
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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
COOTBETCTBYIOIIME (PHU3MUECKUE 3aKOHbI, U COCTaBISETCS 3aMKHYTas CUCTEMa
ypaBHEHUH; 3aTeM HUACT dTall MaTeMaTHYEeCKUX IMpeoOpa3oBaHM, B pe3ylibTare
KOTOPBIX MOJYYaETCA aHATMTUYECKOE BBIPAKEHUE HCKOMOTO (PU3UYECKOTO 3aKOHA.
UTo rnaBHOE B KOJIMYECTBEHHOW CTOPOHE SIBIECHMI? BO-NIEpBBIX, ’TO OCHOBHBIE
AIIEMEHTBI PU3HUECKON MOJIEIH, AOTIOTHUTENIbHBIE MPEANON0KEHHS U ycaoBus. Bo-
BTOPBIX, 3TO 3alUCh OCHOBHBIX (PU3NYECKHUX 3aKOHOB. JTall MaTEMaTUYECKUX
npeoOpa3oBaHuii, MATEMaTUYECKUX BBIKJIAIOK MOKHO (PUKCHPOBATH YaCTUYHO. B-
TPEThUX, 3TO OKOHYATEIHHOE aHAJTUTUYECKOE BHIPAKEHUE 3aKOHA.

Jlanee MOXXHO TOBOPUTH O CIEACTBUSX U3 3aKOHA, O IPAKTUYECKOM
NPUMEHEHUU JAHHOTO SBJICHHUS.

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
MIPOAHAIM3UPOBATh 3aKOH (ompeneneHus (U3HYECKUX BEIUYHUH, (HU3UUECKUI
CMBICJI, YCJIOBHUSl PUMEHHUMOCTH, NMPAKTHYECKOE NPUMEHEHUE 3aKOHOB), a TAKXKE
KOJIMYECTBEHHYI0 CTOPOHY M BO3MOKHOCTH TNPAKTHUYECKOTO 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 M3JIOKEHHUs MaTepuasa. Borpocsl —
BaXKHBIHN 3JIEMEHT JieKIIuM. OHU TOMOTal0T yCTAaHOBJICHUIO 00JIe€ TECHOTO KOHTAKTa
MEXIy JEKTOpoM W aynuropuei. [1o comepkaHHi0 BOIPOCHI JTOJKHBI OTpaXkaTh

MaTepuan JAaHHOW JIEKIIMU WM npeabiaymeid. opmynupoBka BOMpPOCOB JOJKHA
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OBITh YETKOM M KpaTKoil. Bonpoc nomkeH ObITh KOHKpETHBIM. becnosnesHsl oliye
BoIpockl. Hanmpumep, neKToOp, T0Ar0, CKaKeM B TEYEHHUE COPOKAa MUHYT, BBIBOJIMII
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
BHUMAaHUE JIEKTOPA.

He pexomennmyercs 3amaBaTh JIEKTOPY IIOCTOPOHHME BOIPOCHI, HE
OTHOCSIIMECS K MaTepUaly JIEKIUU, UX MOKHO 3a7aBaTh YCTHO I1OCJIE JICKLIHH.

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.

Bo3MokHBI J1Ba ciaydas:

I) crynenT oOpamiaercss K JuTeparype, KOrja Marepual, MOJIeKalui
W3YUYEHUIO, IPOUYMTAH 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, O3HAKOMIIEHUE C MaTepUaIoM y4eOHUKA JOKHO
IPOUCXOAUTH MO TEM K€ OOIIEMETOAO0JIOTMUYECKUM YIJIOM 3PEHHUsS, YTO U YTCHUE
KOHCIIEKTa JIeKIMH. B yyeOHHKe MOXHO MPOYUTATH YTO-TO HOBOE 00 M3ydaeMOM
SBJICHUH, MOKET OTKPBITHCS HOBAsi CTOPOHA, JI€TANIb, HE OTMEUYEHHAs B JIEKIUU. 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

CTpYKTypOﬁ (1)I/ISI/I‘ICCKOFO ABJICHHUA, C IMPAKTHYCCKHUM HCIIOJIB30BAHUEM SBJICHUS.
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ITpu BTOPOM YTEHHMH COCTaBISETCS KPAaTKUN KOHCIEKT, B KOTOPOM OTMEYaroTCs
IJIAaBHBIE CTPYKTYPHBIE 3JIEMEHTHI (PU3MUECKOTO SIBJICHMS.

Pemenue 3agau. CucTeMaTHUYECKOE PELIEHUE 3a/1a4 — HEOOXOIMMOE yCIIOBUE
yCHEWHOro u3yueHus: ¢u3uku. PemieHue 3agad MmomMoraer ysCHUTh (PU3HUYECKUN
CMBICT SIBICHHM, 3akperuiieT B TaMmsITH (OpMyJbl, NPUBHBACT HABBIKH
MPaKTUYECKOIO 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 IpU TOMOIIM YEPTEKHBIX
IIPUHAJICKHOCTEH.

2. VYKka3aTb 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

BBIpaKAOIIast KaKOW-1100 (hU3HUECKUi 3aKOH, TO €€ CIeAYeT BHIBECTH.

3. Pemenne 3amaum conmpoBOXKIaTh KPAaTKUMH, HO HMCUEPIIBIBAIOLIUMU
ITOSICHEHUSIMH.
4, Pemnte 3amauy B 0011€M BHJIE, T.€. BBIPA3UTh UCKOMYIO BEJTUYHMHY B

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

du3uveckre 3adadyd BeChbMa MHOTOOOpa3HBI M JaTh EAWHBIA PELenT HuX
peleHust HeBO3MOXXHO. OIHaKO, KaK MPaBuiio, (U3HUYECKUE 3a/1a4H CJIETYET peliaTh
B 001em Buze. [lpu 3Tom criocobe He Mpou3BOASTCS BRIUMCICHUS IPOMEXYTOUHBIX
BEJIMUMH, YHUCJIOBBIC 3HAYCHUS TOJCTABISIOTCS B OKOHYATEIbHYIO (pabouyro)
(bopMyi1y, BEIpAKAIOILYI0 HICKOMYIO BETUUHHY.

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

6. Bolpazuth Bce BenUWYMHBI, BXOJdlMe B pabouyio Gopmyny, B

enmannax CU u BeImycarh UX UL HArJISIIHOCTH CTOJIOMKOM.
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7. [ToncraBuTh B OKOHYATENBHYIO (POPMYITy, OJYUYEHHYIO B pE3yJIbTaTe
pelieHus 3a1a4i B OOLIEM BUJE, YUCIOBbIE 3HAUEHHUS, BHIPAKEHHBIE B €IMHUIAX
onHON cucteMbl. HecoOmoneHne 3TOro mpaBuia OPUBOAUT K HEMPABUIBLHOMY
pesynbrary. MckmioueHwe W3 3TOro IpaBWia JOMYCKAeTCsl JUIIb JUIsl TeX
OJTHOPOJHBIX BEJIMYMH, KOTOPbIE BXOJAT B BHUJE COMHOXXHTENIEH C OJMHAKOBBIMH
MOKa3aTesIMU CTENIEHU B YUCIUTENbh U 3HaMeHaTelb (popmybl. Takue BeTUIHHBI
MO’KHO BBIPa)XaTh B JIFOOBIX, HO TOJIBKO OJIMHAKOBBIX €IMHUIIAX.

8. [IpoBecTH BBIUKMCIEHUE HWCKOMOM BEIUYHMHBL, PYKOBOJICTBYSCH
IpaBUJIaMU IPUOJINKEHHBIX BBIUMCICHUI, 3a1IUCaTh B OTBETE YMCIOBOE 3HAUYECHUE 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 JaeciaTb. Hampumep, Bmecto 3520 Hamo 3amucathb 352x103, BMECTO

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

10. OueHHuTh MPaBAONOA00HOCTh YMCICHHOTO OTBeTa. B psime ciydaes
Takas OLIEHKAa MOMOXKET OOHApYKUTh OIMIMOOYHOCTHh MOJYYEHHOIO pe3yibTara.
Hanpumep, KIIJ[ TermmoBod MamuHbl HE MOXKET OBbITh OOJBIIE EIUHUIIBI,
MEKTPUUECKHHA 3apsi/T He MOKET ObITh MEHBIIIE YJIEMEHTAPHOTO 3apsa e =16x10"19
K1, ckopocTb Tena He MoKeT ObITh 00JIbIIIE CKOPOCTH CBETA B BAKyyMeE U T.1I.

PaGora Ha J1a0opaTOpHBIX 3aHATHAX. TeOpeTHYECKHMH Marepuall,
COOOIIIaeMbIN Ha JICKITUAX, 3aKPETUISICTCS B TAMSITH U CBSA3BIBACTCS C MMPAKTUKOU TIPH
pabore B jaboparopuu. JlaGopaTtopHble 3aHATHS JalOT Ooyiee HAIISIHOC
MPEACTaBICHUE O MPOTEKAHUU SIBJICHUM U MPOIIECCOB.

Benukuii pycckuit yuensiii M. B. JlomoHocoB roBopuit: "OJIMH OIBIT 5 CTABIIIO
BBIIIIE, YEM ThICSIUY MHEHUH, pOXKACHHBIX TOJIBKO BOOOpaxeHueM" .

Bo Bcex nmabopaTopusix CymecTByIOT 0COObIe TIpaBujia MOBEICHUS CTYACHTOB,

KOTOpPbIC HGO6XOI[I/IMO HCYKOCHUTCIIbHO CO6J'IIOI[aTB. Omu npaeula Has3vl8aronmcA

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

Ilooecomoska k evinonnenuio 1abopamopuou pabomsi. 3amanue (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, TOAPOOHO MPOopaboTaTh €ro M 0OCOOCHHO YacTh,
MOCBSIIIEHHYIO TPaKTUKE, CJeNiaTh 3alucu B pabouell TeTpaju, COCTaBUTh U
3anucaTh MPUMEPHBIN IJIaH MTPOBEICHUS SKCIIEPUMEHTA.

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

[Tepen BBIMONHEHWEM pabOTBI CTYIEHT OecemyeT ¢ TperojaBareieM
(mpoBOAMTCS AOMYCK K pPaboOTe), MpU STOM BBISICHAETCS, HACKOJIBKO CTYICHT
MOATOTOBJIEH K paloTe.

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

[To oxkoHYaHWM HW3MEPEHUH CTYACHT ITOKA3bIBACT IMOJYUYEHHBIC PE3yIbTaThl
MPEroIaBaTelto, KOTOPBIM TPOBEpsSeT U TOMANMUCHIBaeT wux (0e3 Moamucu
nmpernojiaBaresiss pabora HE CcUHTAaeTCsl BbIMONHEHHOH). [locrme 3Toro MokHO
pazo0paTh YCTAaHOBKY M IPUBECTH B TIOPSIOK paboyee MECTO.

O06paboTka pe3yabTaToB U 0OPMIICHHE OTYETA 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)
JIOJKEH TIOJIHOCTBIO OTpaXkaTh BCE MPOBEICHHBIC M3MEPECHHS, BBIUMCICHHUS U MX

PE3yJIbTAThI. HpI/I OLCHKC pa60TBI CTyACHTA IPCIIOAaBaTCI/Ib YIYUThIBACT BCC 3Tallbl
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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; MpPH HEOOXOJWMOCTH MOXKHO J00aBIIATh K HEMY YHCTBIC JIUCTBI, 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. CxemaTHYeCKUW YepTekK, TMOSCHSAIOMNUNA YCTPOUCTBO Mpubopa WU
YCTaHOBKHU Y TIPUHITUII €T0 JCUCTBUSI.

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

4. PesynbTaThl U3MEpPEHHUI (MO0 BO3MOXKHOCTH B (opme Tabmwmil). B otuere
CJIeAyeT MPUBOJUTH PE3YJbTaThl BCEX HM3MEPEHU, B TOM YHUCJIE M OKa3aBIIUXCS
OMMUOOYHBIMU. YKa3bIBAaCTCS M TMPUYMHA, O KOTOPOM OHM UCKIIOYEHBI U3
JNaIbHEUIIINX BBIYUCIICHUH.

5. Beruucnenue pe3ynbTaToB. BeruuciaeHus npuBOaATCS B CIAEAYIOIIEM BUJIC:
BBINIUCHIBAETCSl CHavyana ¢opMmyrna B oOmeM Bujae, 3aTeM Ta ke (opmyna c
MOJCTAaHOBKOW UYMCIICHHBIX 3HAYCHUN BeIWYMHBI. Eciau ollHa M Ta XK€ BeIWYMHA
BBIYUCIISICTCSI HECKOJBKO pas, TO (hOpMyITy MOBTOPSATH HE CIICTyET.

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

7. OKOHUYATEIBHBIA PE3yIbTAT WM TaOIHIIA PE3YyTHTATOB.

8. BeBogpl. K HHUM OTHOCSTCA: 3aKIIOYEHHUE O COOTBETCTBHUH
AKCIIEPUMEHTANIbHBIX PE3YyJIbTATOB TEOPETUYECKUM, O BO3MOXKHBIX IMPUUUHAX
OTKJIOHEHUM, O CPABHUTEIBHOW POJIM OTIACIBbHBIX UCTOYHUKOB IOIPEIIHOCTEU, O
HeJI0OCTaTKaX MPUMEHSIEMOI0 METO 1, MPUOOPOB U T.]I.

[Ipu nmonmydyeHuun n0mycka K JlabopaTopHOU padoTe U 3alUTE TEOPUH CTYIEHT

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 U3MEPSIEMbIX BEIUYHUH.

2. 3HaHNWE OCHOBHBIX (PU3NYECKUX 3aKOHOB 110 TEME PA0OTHI U YMEHHE UX
UCIIONIb30BATh JIs1 OOBSICHEHHSI CYIIIHOCTH U3yYaeMbIX SIBJICHUM.

3. SIcHOe MOHUMaHUE MPUMEHSIEMOTO METO/1a U3MEpPEHU, 3HAaHUE MPUHIIHUIA
JEHCTBUS U, IO KpaliHEl Mepe, B OCHOBHBIX YepTax, - YCTPONCTBA UCIIONIb3yEMbIX B
paboTe npubOPOB, HABBIKK PabOTHI C TPHUOOPAMHU.

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

5. 3HaHHEe METOJI0B pacueTa NOrpeHocTel (PU3NUECKUX BEIUYHH.

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

(bu3HKH.

3anoMuHaTh CJEIyeT TOJIbKO OCHOBHbIE (OPMYJBI W MaTeMaTHYECKYIO
(GbOopMyJIHPOBKY OCHOBHBIX 3aKOHOB.

Jx3amensl. [logroroBka k 3xk3amMeHy. Jk3aMeH N0 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 3aJlaHus, T.e. K 3a4eTHOM Henene (3TO MOCIETHSS HeAens mepen
HK3aMEHALIMOHHON CecCUeil) OJKHBI OBITh BBIMIOJHEHBI BCE MEKCECCHOHHBIC

paboTHI.

B Teuenme cemectpa HeoOXoauMO paboOTaTh C KOHCIEKTOM, T.€.
CHCTEMAaTHU3UPOBATh MaTepUAI JIEKIIUNA. 32 ceMeCTp M3ydaroTcs, KaK MpaBUIIO, JIBE-
TpU PU3NUECKHUE TCOPUH. Y UeOHBIM MaTepua, OTHOCSIIHUIACS K OJTHON (pU3HIeCKOn
TEOpUH, OUeHb BeJHK. [IbITaThCs k€ YyCBOUTH HECKOJBKO (DMU3UYECKUX TCOPHH 32
TPU-YEThIpE AHS HK3aMEHALMOHHOW CECCHU — TPYyAHOE M OE3HaIeKHOE JETo.

HCHHOCTB TaKHUM O6p8,30M YCBOCHHBIX 3HAHUM HCBCJIMKA, OHH 6I>ICTp0
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yneryuuBaroTcs. HeoOxonumo 3HaTh OOIIYI0 CTPYKTYPY (PU3MUECKOW TEOpHUU: €€

TPHU OCHOBHBIEC YaCTH:
1. DMnupudecKkuii U TeoOpeTHUECKuii 6a3uc.

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

3aKOHBI U SIBJICHUS ).
3. CnencTBus TEOpUM.

Ha 3T0i1 ocHOBE M HaZ|0 pacCMOTPETH 000 (HU3NIECKOE SBICHHUE, KOTOPOE

MOKET OBITh MPEJJIOKEHO IK3AMEHATOPOM.

3Has o0uIyI0 CTPYKTYpY (PU3UYECKOUM TEOpUHU, BECh YUEOHBIM MaTepuasn mo

M3Y4aeMOil TEOPUHU MOKHO PaCIONOKUTh OYKBaJIbHO HA OJHOU CTpaHUILIE.

OtBer Ha 3k3aMeHe. B oTBeTre Ha Bompockl Ouiera, a TakKKe U B
JIOTIOJIHUTEIBHON Oecelle CTYJEHT JIOJDKEH MOCTapaTbes MPOSBUTh 3HAHUE 0OIeH
CTPYKTYpBI Kypca, 3HAHHE TJIABHBIX (PU3NYECKUX TEOPHil, UX CTPYKTYpy, 3HAHHE
CUCTEMBI OCHOBHBIX IOHATHM, SBICHUN, 3aKOHOB KaXXI0M U3 Teopuil. CTyaeHT
JOJKEH YMETh KaueCTBEHHO aHAJIM3UPOBaTh (PU3NUECKHE SABJICHUS U MOKa3aTh, KaK

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

Kouncyabtanun. Koncynsranuu npoBoasiTCs B T€UEHUE ceMecTpa (TeKyIue)
U Tepea dK3aMeHOM (Tpendk3amMeHalnoHHbie). Hamo mocemars Te u apyrue.
Xopomuit 3pPeKT maeT Ta KOHCYIbTaIus, K KOTOPOH CTYJCHT 3apaHee TOTOBUTCA.
YTo 3HAYUT MOATOTOBUTHLCS K KOHCYJIbTAIUMN? ITO 3HAYHT, BO-TICPBBIX, B OCHOBHOM
npopaboTaTh W U3Y4YHTh Y4EOHBIH MaTepuas, 0 KOTOpOM OyJeT HITH pedub Ha
KOHCYJIbTAIMK. becrnone3no uaTu Ha KOHCYJIbTAIUI0, He TIOBTOPUB Marepuai. 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. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUITJINHBI
MarepuanpbHO-TEXHUYECKOE  OOCCIEUYCHHE  TUCHUIUIMHBI  «Du3nKay

BKJIFOYAET B ceOs:

1. JlaGopaTopHble YCTaHOBKH JUISI BBIIOJIHEHHUS TAOOPATOPHBIX padoT Mo

BCEM pazzenaM (PU3UKH.

2. KoMIiiekTbl  M3MEpUTEIbHBIX WHCTPYMEHTOB  (ITAaHTCHIIUPKYJIH,

MUKpPOMETPBI, PYJETKH U T.1.).

3. [Tpubopsi ISt MU3MEPEHUS bu3nuecKux BEJINYHH
(3NEeKTpOM3MEpUTEIbHBIC  MPUOOPBI,  TEPMOMETPHI, BECHI, IICHXPOMETPHI,

TCCIIAMCTPbI, MOHOXPOMATOPLI U ,Z[p)

4, [lepcoHanbHble KOMIBIOTEPHI JJISI BBIMOJHEHUS JIA0OPATOPHBIX pabOT

C TIPOTPaMMHBIM 00CCTICUCHHUEM.
5. M croynuku nutaHus.

6. BcnoMorarenbHble  METOAWYECKUE MaTepHasbl sl JIa0OpaTOPHBIX

pabot (TabauIlkl, IIAKaTHl U T.11.).

7. Pacxonnble Marepuanbl AJig  [OpOBEACHUS  J1a0OpaTOpHBIX U

HCCJIeIOBATENCKUX PabOT U yX0/1a 3a MpuOopamH.
8. CnpaBo4YHbBIC TaOIHUIIEI.

Jlns  npoBeneHUs JIEKIMH W MNPAKTUYECKUX 3aHATHM HCHOJIB3YETCS
aynutopHbii ¢oua Ikosnbr Oumomeauiuubl. s mpoBeaeHUs: J1abOpaTOPHBIX

3aHSATHI UCIOJB3YIOTCS JJabopaTtopun Gpu3nku EcTecTBEeHHOHAYYHOW HIKOJbIL:
J740 u ]1742 — nabopaTopuu MEXaHUKH U MOJICKYJIIPHON (DU3HKH;
J817 u JI819 — nabGopaTopuu 37IEKTpUIECTBA K MAarHETU3MA,;

744 n [1821- nabopaTopuu ONTHUKUA, aTOMHOM U JIepHON (DU3UKH.
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MHHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
depepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

IMpuinoxenue 1

HEPEJOBAS UH)KEHEPHAS IIIKOJIA
«MHCTUTYT BUOTEXHOJIOIT'U, BUONH)KEHEPUHU U ITUINEBBIX CUCTEM»

YYEBHO-METOJJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYUAIOLIUXCSA
o JucuunIuHe «PU3uKa»
Hanpagssenue noaroroBku 19.03.01 buomexnonozus

dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2022
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HT.YYEBHO-METOANYECKOE OBECIIEHEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCS
Iinan-rpaduk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThI N0 JTUCHUIJINHE

Ne | ara/cpoxn Bua camocrostenbHoin | IIpuMepHbie | PopmMa KOHTPOJIA
BBINOJTHEHUSI paéoThI HOPMBI
n/n
BpeMeHHU Ha
BbINIOJTHEHH e

1 1.12-15.12 CamocrosiTenpHOe 4 [IpoBepka KOHCIIEKTOB

U3YYECHHE OTIEIbHBIX
15.05-31.05

BOIIPOCOB
TEOPETUUECKOr0 Kypca ¢
HAIMCaHHEeM KOHCIIEKTa

2 K kaxmout 1/p [ToaroroBka k 10 YcTHBIH onpoc,
71a060PaTOPHBIM 3aHATUSIM POBEPKa OTYETOB IO

a/p

3 K kaxxmomy 3aHATHIO [ToaroroBka k 9 YcTHbIl onpoc,
CEMUHAPCKHUM 3aHITHIM pelieHue 3aaa4

4 15.12, 30.05 IToaroroska 5 [IpoBepka u oreHka
pedepara/pedepaTuBHOTO pedepara/ olieHKa
JIOKJIaaa pedepaTuBHOTO
(momoyTHUTENbHAS IoKJIazga
paborta, He SBIAETCA
00s3aTeNbHOI)

) DK3aMeHallMOHHAs [ToarotoBka k sk3ameHy | 8 DK3aMeH

ceCCus

3AJTAHUS 1JISI CAMOCTOSTEJIBHOM PABOTHI

BOl'[pOCLI AJIA CAMOCTOATEC/IBHOI'O U3YYCHUA U HAIIMCAHUA KOHCIIEKTA

Cunel Tpenusi, kodpduiment tpenus. [loHsITHE 0 peaKTHBHOM JBIKECHUMU.

CBoiicTBa M MCHOJB30BAHKUE YJIbTPA3ByKa U MH(PPa3ByKa. YUET U UCIOJIb30BAHUE

pe30HaHca.

Ocnogubie nonoxenuss MKT. CriocoObl u3MepeHus TernaoeMKocTH. JKuakue

KpUCTaJUIBl, HMX UCHOJIb30BaHuE. lcnoap3oBaHUe
DnekTpocTaTuyeckas 3aIlHUTA. [Ipumenenune
BricokoTemnepaTypHble  CBepXIpOBOJHUKH. [IpuMeHeHue
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ITpumenenne  ¢geppomarHeTukoB.  Pepputhl.  lMcnonp3oBaHue  sIBIEHUSA
IEKTPOMArHUTHOM  MHAYKIMM B JJIEKTPOTEXHUKE M PAJAUOTEXHHKE.
Tpanchopmaropsl, UX UCTIOIB30BAHHE.

WneanbHplil KosieOaTeNbHBIA KOHTYp, CBOOOAHBIE KOJIEOAaHUS B KOHTYpE.
OTKpBITBIN KOJEOaTenbHbId KOHTYp. OnbiThl ['epa.

Bo3HUKHOBEHHE KOPIYCKYJISIPHOM M BOJHOBOM TEOPUM CBETOBBIX SIBJICHUU,
dTanbl UX pa3BuTUs. Ve KopIyCKyIsspHO-BOJIHOBOIO AyaJIM3Ma CBETA, €€ OIIBITHOE
obocHoBanue. lllkana »MeKTpOMarHuTHRIX BOJH. J(Mama3oH AJIUMH BOJIH BHAUMOTO
CBETA.

[lonsstTue myuya. 3akoHbl T€OMETPUYECKOM  ONTUKH, 0O0JacTb HX
npuMeHuMoCcTH. Mukpockon. [lokasarens mnpenomiieHHs BemiecTBa. fIBineHune
IIOJIHOTO OTPAXEHUsS, €ro MCHOJb30BaHME. 3epkana. TOHKWE JIMH3bI, WX
XapakTepUcCTUKU, popmMmysia TOHKOM JIMH3KIL. [locTpoeHne n300pakeHuil B JIMH3aX U
3epKaJIax. [Ipumenenue wunTepPepomeTpoB. I[lpuMenenue rosorpaduu.
[TonsspuMeTpsl, MOIAPUMETPUUECKUE METOBI HCCIIEIOBAHUS.

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

buonornueckoe aeiicTBUE palnOaKTUBHOTO U3TYyUYEHUS, CIOCOOBI 3aIIHUTHI.

SAnepusiit peaktop. [Ipobnembl 1 NEPCHIEKTUBHI SACPHON IHEPTETUKH.

Bonpocs! 11 caMoCTOATEIbHON NOATOTOBKY K CEMUHAPCKUM 3aHATUAM
10 JUCHMILVINHE «DPu3nKa»

3ansaTue 2.

Tema: OCHOBBI KHHEMATHKH MATEPUAIbHON TOUKH (2 Yaca).

Bormpocsl k cemunapy:

1. MarepuanbHas Touka. Cucrema otcueta. (OTHOCUTEIBLHOCTH
JIBYKCHUS.
2. CKOpOCTh MEXaHWYECKOrO JBHXEHHUS. BpIUMClIeHHME CKOPOCTH U

MepEMEILICHHS TPU PABHOMEPHOM NPSIMOJIMHENHOM JIBU>KCHUU.
3. VYckopenue NBHKEeHUs. BbrunciieHne CKOPOCTH U MEepEMENICHUs MPU

PaBHOYCKOPEHHOM IPSMOJIMHEMHOM JIBUKCHUMU.
49



4, KpuBonmneitHoe nemxenne. HopMmanbHOe, TAHT€HIIMATBHOE U MOJIHOE
YCKOPEHHUS.

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

3ansTue 3.

Tema: OCHOBBI KJIACCHYECKOM JTUHAMUKH.

Bomnpocs! k cemunapy:

1. ['paHuIbl NPUMEHUMOCTHU KIIACCUYECKON MEXAHUKHU.

2. 3akonbl HeroTtona. HWMueprumansHas cuctema otcuetra. [IpunHimn

OTHOCHUTEJIBbHOCTH [ anmmest.

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

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

S. Cuna tpenust, Ko3ppuuueHT Tpenus. Buasl TpeHus.

3ansrtue 4.

Tema: MexaHnuka TBepAOro Tesia. 3aKOHbI COXPAHEHHS B MEXaHHMKe.

Bomnpocsl k cemunapy:

1. MowmenT Cuitbl ¥ MOMEHT HHepUUHU Tesla. OCHOBHOM 3aKOH JUHAMUKH
BpAILATEIIbHOTO IBUKEHUS.

2. Mexanudeckast paboTa 1 MOIIHOCTh. KOHCepBaTUBHBIE CHUJIBI.

3. Mexannyeckasi sHeprus, ee Buabl. CBs3b 3HEPIHUU U PabOThl. 3aKOH

COXpaHCHUA MEXaHHUYECKOM 9HCPIuu.

4, Nmmnynbce Tena. 3aKOH COXpaHEHUs UMITYJIbCA.
d. MoMeHT umnyJibca. 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA.
3ansaTue 5.

Tema: Mexann4yeckue Koje0aHusi M YIPyrue BOJTHBI.

Bormpocsl k cemunapy:

1. ["apMonunyeckue koneOanus. KuHematnueckue XapakTEPUCTHKU
K0JI€0ATEeIbHOTO JIBUKEHUS.

2. KBasuynpyrue cuibl. YpaBHEHHE TapMOHMYECKMX KoyieOaHUIl B

nuddepeHInaTbHON U MHTETpalibHOM opmax. ["'apMOHHYECKHIT OCIUILISATOP.
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3. MaremaTudeckuii ¥ GU3NIECKUN MaSTHUKHU.

4, Ynopyrue BOJHBI, BUABI BOJH. [[JIMHA BOJIHBI. YPABHEHUE IUIOCKOM
BOJIHBI.

S. 3BYKOBBIE BOJIHBI. YIbTPa3ByK U UH(Ppa3Byk. CKOPOCTH 3ByKa.

3aunsaTue /.

Tema: MoJieKyJISIpHO-KMHETHYECKAS TEOPHUS H1eaTbLHOT0 ra3a.

Bomnpock! k cemuHapy:

1 Nneanbubiii raz. OcHoBHoe ypaBHeHue MKT uaeansHoro rasa.

2 CBs13b TEMIIEpATYpPHI U aBiIeHUS. 3aK0oH JlanbTOHA.

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

4 Crenenu cBO0ObI MOJIEKYJIbI. BHYTpeHHSsI S5HEPTHUs UICTHLHOTO Ta3a.

5 JlmuHa cBoOoAHOTO TIpoOera MOJICKYJIbI.

3ansTue 8.

Tema: CBolicTBa JKUAKOCTEH U TBEPABIX TeJl.

Bormpocsl k cemunapy:

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

2. [ToBepXHOCTHAs SHEPTHUS.

3. dopmyna Jlamnaca. KanumispHeie siBJICHUS.

4. CrpoeHue KpUCTAUIMUECKUX U aMOP(HBIX Ted. DU3NYECKHEe THUIIBI
KPUCTAUINYECKON pemeTkn. MOHOKpUCTAIUIBI M MOJUKpUCTAUIbL.  Kuakue
KPUCTAJLIBI.

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

Bompocsl  isi  caMOCTOSITEIHOM TOJATOTOBKM K  BBINOJHEHUIO
JIA00pPaTOPHBIX PadoT MO AUCHHUILINHE «DU3NKA)

JlaGopaTtopnasi padora Nel H3mepuTenbHbIe MHCTPYMeHTbI. MeToabl
pacuyera norpemrHocTeil Gpu3nyecknx BeJIMUYNH

1. UeM oTIM4ar0OTCs MPSIMbIE U3MEPEHUSI OT KOCBEHHBIX ?

2. Uro Ha3piBaeTcsi  aOCOJIOTHOM  MOTPEIIHOCTBIO — M3MEpeHus?

OTHOCHUTENIBHOM NOTPEMIHOCTHIO U3MEPEHUS?
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3. Uro  Ha3biBaeTCs  HAEXKHOCThIO  u3Mepenuss?  Yrto  Takoe
0ogepumenvbHblll UHMep8an?

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

S. B uem 3akmrodaeTcss alroputM moxydeHus: (hOpMyJibl OTHOCUTEIIBHON
MOTPEIIHOCTU MPU KOCBEHHBIX U3MEPECHUSIX ?

JlaGopaTtopnass pabora Ne2: H3yuenue pedopmanmii, ompeneeHue

KECTKOCTH MaTepHaJa

1. KaxkoBa 11es1b paboThl 1 OCHOBHBIE ATaITbl €€ BBHITOJIHEHUS ?
2. Urto Takoe deghopmayus, kKakue ObIBAIOT BUJIBI AehopmaIinii?
3. Yro Takoe wmexanuueckoe Hanpscenue? Kakxue medopmanun

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

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

['yka nns nepopManiuu pacTsiKeHus ?

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

7. KakoBa npupoza cunsl ynpyroctu?

JlabopaTtopnass paGora Ne3: OmnpenesieHHe MOMEHTa HMHEPUUU
(puzuvecKkoro MasgTHUKA

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

2. Uro Ttakoe uzuueckui masmuux? Yem otnuuaercs Quznyeckuit
MAasITHUK OT MaTEMATUYECKOTO?

3. Kak nHaiiT mepuona kojebaHUil (PU3MUECKOTO 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 (aMIUTUTY/IbI, Iepruojaa, 4acToThl, ¢asbl). KakoBa ux B3aumocssa3p? Kak

HKCMIEPUMEHTAIBHO MOKHO HAaWTH MEPHO] KoJIeOaHW MasTHUKA B TaHHOM paboTe?
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6. Kakue cunbl 1elicTBYIOT Ha MasTHUK? Hapucyiite BEKTOPBI 3TUX CHUJI,
MOCTPOMTE PABHOICUCTBYOIIYIO.

1. Kakume cunbl HaspBaroTcs kBasuynpyrumu? Kakas wu3  cwi,
JEWCTBYIOIIMX HA MAaTEMAaTUYECKUN MAasTHUK, SIBIIAETCS KBa3uynpyroit? 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. OOBbsAcCHUTE BO3HUKHOBEHHE CHJI MOBEPXHOCTHOrO HaTskeHus. Kak
OHM HaIlpPaBJICHBI?

3. JHaiite onpenenenne KodPpPuireHTa MOBEPXHOCTHOTO HATsKeHus. OT
Yero M Kak oH 3aBUCcUT? Kakue BellecTBa Ha3bIBAKOTCS IOBEPXHOCTHO-aKTUBHBIMHU?

4, YeMm oTinyaroTcs cMadMBaroIIas M HecMaduBarolas >Kuakoctu? Ot
4yero 3aBUCUT cMmaunBaHue? YTo Takoe KpaeBOH yros (MOSCHUTE C MOMOIIbBIO
pUCYHKa)?

S. 3anumure ¢dopmyny Jlannaca, mosicaute ee. IlosicHuTe mMNOHsSITHE
KPUBU3HBI IOBEPXHOCTH.

6. Yro Ttakoe kamwwiip? Uem oOTanMyaeTcs NOBEAEHUWE B KaNWLIAPE
CMAYMBAIOIIEH W HECMAayMBaKOIIEH XUAKOCTEW? Kak HalWTH BBICOTY YpPOBHS
JKUJIKOCTU B Kanuyuisipe?

1. [louemy B gaHHOM paboTe mnpu ompeaesieHuH KoddduireHTa
MOBEPXHOCTHOTO HATSXKEHUSI CUITY MMOBEPXHOCTHOTO HATSHKEHUS MOYKHO 3aMEHUTH
BECOM Karum?

8. Yrto Takoe NOBEPXHOCTHAS IHEPTHUs?

JlaGopaTtopuasi padora NeS: Ompenenenne ko3¢pduuneHTa BA3ZKOCTH
skuakocTu meroaom Crokca.

1.Ha3oBuTe 11€716 pabOTHI ¥ €€ OCHOBHBIE JTaITbI.
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2.IlocTpoiiTe BEKTOpPHI CHJI, JCUCTBYIOIIMX HA IIapUK, NAJalOIMNA 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. Kakuie SBJICHUS OTHOCATCS K sBIEHUsAM mepeHoca? Jlaiite o0mIyro
XapaKTEPUCTHUKY SIBJIEHUN nepeHoca. UTo Takoe rpalueHT BEIUYNHBI?

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

6.B ueM puznueckuii cMpica kodduimenta Bszkoctu? OT 4ero OH 3aBUCUT?

7.Chopmynupyiite 3aKoH ApxXxumena, TOSCHUTE BBIPAXKEHUE I
BBITAJIKUBAIOIICH CUIIBIL.

JlaGopaTopHasi padora Ne6: JjieKTpousMepuTeIbHbIe IPUOOPLI.

1. HazoBute npubop u oxapakTepuzyiTe ero Ha3HaueHue.

2. Omnpenenure npeaen U3MepeHus, IeHy ACIEHUS U 4yBCTBUTEIbHOCTD
npuodopa.

3. K kakoii cucremMe OTHOCUTCS MPUOOp, KAKOB TPHUHIUI JICUCTBUS
npudopa?

4, Omnpenenute BUJ pabouero Toka u padbouee MmojaoxkeHue npuodopa.

5. OmnpenenuTe Kj1acc TOYHOCTH ITprdopa.

6. Kakyto aOCONIOTHYI0 MOTrpEelIHOCTh JOMyCcKaeT mpubop mpu
U3MEPEHUsIX ?

JlaGopaTtopuasi pabora Ne7: M3yueHue TemMmnepaTypHOH 3aBHCHMOCTH
CONMPOTHUBJICHUS 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 METAIIIOB. UTO Takoe ABIPKH, KAK OHU BO3HUKAIOT

U KaK JBHXKYTCS?
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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 coOCTBEHHAas POBOJUMOCTb U COIPOTUBJIEHUE METAIIJIOB
ot Temriepatypbl? OObsICHUTE, 3anUIIHATe (POpMYITY.

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

7. Yro Takoe »HHepreTHueckas 30Ha, Kakue ObIBaloT 30HBI? Yem
OTJIMYAETCS 3aIllOJIHEHUE YHEPIeTHYECKUX 30H y METAJUIOB, MOJYNPOBOAHUKOB U
nanekTpukoB? Chopmynupyiite npunnun [aynu.

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

JlabopaTopHas padora Ne8: U3yueHue cBOMCTB (peppoOMarHeTUKOB.

2. Ha3zoBure 1enb paboThl U €€ OCHOBHBIE ATaIlbI.

3. YeMm MOKHO OOBSCHUTH MarHUTHBIE CBOMCTBA BemiecTBa? Kak MoxHO
HaWTH MarHUTHBI MOMEHT AJeKTpoHa? UTO Takoe gekmop HamacHU4U8aHus?

4. 3anuIInTe CBA3b MEKIAY MHAYKLUMENH U HANPSHKEHHOCTBIO MarHUTHOTO

moJisa. YTo moka3pIBacT MarHuTHas MNPpOHHULIACMOCTD BCH_IGCTBa?

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

NETII0 ructepe3uca. UTo Ha3bIBaeTCAd OCTATOYHOU HHAYKUMen? KospuuTuBHON
cuioit? UTo XapakTepHO [Jis1 COCTOSIHUS HACBIIICHUS ?

7. OObsicHUTE CBOMCTBA PEpPOMArHETUKOB, UCTIOJB3YS IPEICTABICHUE 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 mokasaressi NmpeaoMJIeHHUsI
JKUAKOCTH 1Npu mnomomu pedpaxkromerpa. OmnpeneneHue KOHUEHTPALNH
CIIMPTOBOI0 PACTBOPA pe)paKTOMETPUIECKHM METOAOM.

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

2. CdopMmynupyiiTe OCHOBHBIE 3aKOHbl T'€OMETPUYECKOM OITHKH.
Hapucylite n nmoscHuTe X0 JIy4ed IIPU OTPAKEHUHU U IIPEIOMIICHUH OT T'PAaHULIBI
paszeina IByX Cpen.

3. Yem orauyaeTcs aOCONMIOTHBIM TOKa3aTedb MPEIOMJIEHUS  OT
OTHOCHUTENBHOT0? B ueM ux (puznueckui CMbICI, KaK OHU CBA3aHblI MEXy COO0M?

4. B yem 3akirodaercsl SBJICHHE IIOJIHOTO BHYTPEHHETO OTPaXKCHUS?
Kakue ycnoBust HeOOXOAUMBI 1151 HAOJIIOJIEHUS MTOJIHOTO oTpakeHus? Kakas cpena
HA3bIBACTCS ONTHYECKU 00Jiee MIIOTHOM?

S. [ToyunTe BeIpaXkeHuUe JJIs MPEAEIIBHOIO yTila MOJHOTO OTPAXKEHUS.

6. B dem 3akmrouaercs sBieHME aucniepcun cBera? Yem oriamyaercs
HOpMaJIbHas TUcIiepcus ot anomanbHoU? [losgcHuTe ¢ momorbio rpaduka.

7. Kakoli cBeT Ha3pIBaeTCsi MOHOXPOMATHUYECKUM, a KaKOW CIIOXKHBIM?
[TpuBenure mnpumepbl. OOBSICHUTE pasiioKeHUE O€NOoro cBeTa B CTEKJISHHOM
pU3Me.

8. OOBsicHUTE NPUHITUTT ACHCTBUS pedpakTOMETpA.

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

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

2. Kakoe wu3nyueHue HasbiBaeTcsa TemioBbM? IloueMy TeruioBoe
U3JTy4eHHE MOYKHO Ha3BaTh PABHOBECHBIM?

3. Yto Ha3bIBaeTCAd HHEPreTHUYECKOW CBETHMMOCTBHIO? McmyckarenbHOU
cniocoOHocThIO Tena? Kak oHu cBsi3aHbI?

4, Yto Ha3bIBaeTCA IOIIIOIIATEILHON ciocOOHOCTRIO Tenna? Kakue Tena
Ha3bIBAIOTCS a0COMOTHO YepHbiMuU? [IprBeanTe npumMepsl.

S, ChopmynmupyiiTe ¥ 3aluIIUTE OCHOBHBIC 3aKOHBI  TEIJIOBOTO

uznyuenus (Kupxroda, Credana-bonasiimana, Buna).
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6. [Tosicaure ¢ mnomouUIpl0 TIpaduka 3aBUCHMOCTb JJIMHBI BOJIHBI
U3JTyYEHUs OT TEMIIEpaTyphl U3ITyUalOIIEro Tea.

7. Ha ocHOBe Kakux TMpEACTaBICHUNA MOXKHO OOBSICHUTH 3aKOHBI
TeroBoro uzinydenus? ChpopMynupyiite kBaHToByt0 runoresy Ilnanka. Uro Takoe
K68AHM U3/y4yenus, Kak HalTu sHepruro kBaHTa? Yemy paBHa nocrosiHHas [lmanka?
[IpuBenennas nocrosuHas Ilnanka?

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

IIpumepHas TemaTuKa Npo(ecCHOHAIBHO-OPUEHTHPOBAHHBIX

pedepatoB/pedepaTHBHBIX JOKJIATA0B JJIs1 CAMOCTOSITEIbHOI BHEAYAUTOPHOMI

padoThI

1. du3nyeckre METObl ONPEIEICHUS KOHIEHTPAIMU PACTBOPOB.

2. ®duznyeckre METOAbl MCCIEAOBAHMS KAayecTBa MPOJOBOJbCTBEHHBIX
TOBAPOB.

3. [lepcniekTuBBl TPUMEHEHUS JOCTIKEHHUS (U3MUECKOW HayKd B
COBPEMEHHOU TOPTOBOW TEXHHUKE.

4, VYaerpaduoneroBoe W3JIy4YeHHE, ero HCTI0JIb30BaHUE B
OMOTEXHOJOTUSIX.

S. [ToBEepXHOCTHBIE SIBJICHUS U UX UCIIOIb30BAHNUE B OMOTEXHOIOTHSIX.

6. VYApTpa3ByK U €ro UCIOJIb30BAHNUE B IMHILEBBIX POU3BOJCTBAX.

7. ®du3urka u npodiema MpoI0BOJIbCTBEHHON 0€30MaCHOCTH rOCYJapCTBa.

8. TemneparypHbIi u CBETOBOM PEXKUM pu XpaHEHUU
IIPOJIOBOJIBCTBEHHOT'O CBHIPbS

Q. ®du3rka — OCHOBAa KOHCTPYUPOBAHMSI COBPEMEHHOM ammapaTypbl JUIs
MULIEBBIX MPOU3BOCTB.

10. OrnpeneneHne YUCTOThI KUJIKOCTH pePpaKkTOMETPUIECKUM METOOM.

11. Du3nYECKre METOIbl OTIPEACIIEHUS COJIEPKAHUS CaXapOB B PACTBOPAX.

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

13. Kunkue KpucTaibl U UX OPUMEHEHHUE.
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14, Pycckue ¢pusuku — naypeatsl HoGeneBckoi npeMun.

15. ViubTpa3ByKOBBIE METOJIbI OMPENEICHUS COACpPKAHUSA JKUPOB B
IPOAYKTaX.

16. Hcnonp3oBanne nHPpaKpacHOTO U3IIYUYEHUS JIsl 0OPaOOTKH MUIIEBBIX
IPOIYKTOB.

17, dusnueckne XapaKTEPUCTUKH, ONpeIeIA0IIIE Ka4eCTBO

MIPOJIOBOJIbCTBEHHOTO ChIPBS, U CIIOCOOBI UX U3MEPEHUSI.
IlepeyeHb TUIIOBBIX BONPOCOB /ISl CAMOCTOSITE/ILHOM MOATOTOBKH K
NMPOMEKYTOYHOMY KOHTPOJIIO — 3Kk3amMeny (1 cemecTp)

1.  MexaHnueckoe ABMKEHUE, €r0 BUAbL. OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JBHKEHUs, cucTeMa oTcuera. OCHOBHAS 3a/1a4a MEXaHUKH. MarepuaibHas TOUKa.

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

3. CKOpOCTh MEXAaHWYECKOTO ABMKECHHS. 3AKOH CIIOKEHHS CKOPOCTEM.

4. Yckopenue. HopmanbHOE, TaHT€HIMAIBHOE W IIOJHOE YCKOPEHMsI, HUX
CBA3b.

5.  JIBWKE€HHME TOYKHM MO OKPYXKHOCTH. YTJIOBas CKOPOCTh, YTJIOBOE
YCKOpEHHE.

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

7. Cuibl TATOTEHUS, 32aKOH BCEMUPHOIO TATOTEHHUA. Y CKOPEHHE CBOOOHOTO
MaJICHUS.

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

9. Cunel ympyroctu. Jedopmanusa, Bunbl aedopmanmii. 3akon I'yka.
VYeunue (Hanpspkenue). [Ipenen ynpyroctu, npeaen npo4yHOCTH.

10. 3akon 'yka gis gedopmanmu pactsokeHus. Moaynes FOnra. {uarpamma
PACTSKEHUM.

11. MexaHnuyeckoe cocTosiHHE, mpouecc. I[lapameTpsl MeXaHUYECKOro
COCTOSIHUS, TTapaMeTpsl nporecca. DyHKINA COCTOSHMUS.

12. Mexannyeckasi paboTa, MOIIHOCTb.

13. Pabora cun TshxecTH U ynpyroctu. KoHCcepBaTUBHBIE CUJIBI.
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14. MexaHnyeckasi SHEPrUs, €€ BUAbL. 3aKOH COXPAHECHHS 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.  OCHOBHOU 3aKOH JUHAMHUKH BPAIIATEIILHOTO ABUKEHHUS.

19. MoMeHT uMmyJibca Tejla, 3aKOH COXPAaHEHUS MOMEHTA WMITYJIbCa.
Kunernueckas 3Heprusi BpalaTeJIbHOIO JIBUYKEHUS U KATSIIErocs Tela.

20. Tlapmonuueckue  KoneOaHUs, WX  XapaKTEpUCTUKU,  Tpaduk.
KBazuynpyrue CHJIBL. YpaBHeHUne TapMOHUYECKUX KoJieOaHui B
muddepennmranbHoi hopme.

21. MaremaTnyecKuii MassTHUK

22. Dusznveckui MasiTHHK.

23. 3aryxaroniue Kojie0aHusl.

24. BeIHy)xaeHHbIEe KosieOaHus. Pe3oHaHc.

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

26. YpaBHEHUE IUIOCKOU BOJHBI. J[JIMHA BOJIHBI.

27. Crosune BOJHBI. Y3JIbl U MTyYHOCTH.

28. 3BYKOBBIE BOJIHBI, XapaKTepUCTUKH 3BYKa. CkopocTh 3ByKa. MH(ppa3Byk
U yJIbTPa3BYK.

29.. llpuauun otHocutenbHOcTH 'amunes. [locrynatsr CTO.

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XapPAKTEPUCTUK TEJ U
SBJICHUI (OJTHOBPEMEHHOCTH, JIJTUH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucumocTh Maccbl OT ckopoctd. llomHas oHeprus Ttena B
pENATUBUCTCKON MexaHuke. KnuHeTnueckas SHeprusi.

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

€ro ImapamMcCTphl. TepMO,Z[I/IHaMI/I‘IGCKI/Iﬁ mponecc. PaBHOBECHOE COCTOSIHME.
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OOpatuMble U HeoOpaTHMble MpPOLECChl. BHyTpeHHssi sHeprus Kak (QyHKIUS
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.

CraTtucTUYeCKHil CMBICH TEMIEPATYPHI U TABJICHHUS.

35. Cs3b JaBieHus U TeMiepaTypsl. 3akoH JlanbToHa.

36.YpaBHEHUE COCTOSHHS HJI€AJbHOTO Ta3a. YHHUBEpPCAJbHAs ras3oBas
nocrosiHHasi. M3omporieccel, uX 3aKOHBI U TPaQUKH.

37. Pacnipenenenne Monekysn 1o ckopocTsaMm. CpenHsis, cpemHss
KBaJJpaTUYHasl 1 HAUBEPOSITHEMIIAs] CKOPOCTH MOJIEKYJI.

38. Pacnpenenenne bonbumana. bapomerpuueckas popmyia.

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

40. BuyTtpennee Tpenue B razax. Ko duiment tuHaMuyeckon BI3KOCTH.

41. TennonpoBoaHOCTH ra3oB. Ko puiimeHT TemionpoBogHOCTH.

42. Hudbdysus B razax. Koapdunuent muddysuu.

43. PeanbHble Ta3pl. YpaBHEHME COCTOSIHUS peanbHOro rasa. IlompaBku

Ban-nep-Baanbca.

44. M30tepMmel peanbHOro rasa. Kpurnueckoe cOCTOSIHUE BEIIECTBA.
45. 1 Ha4aI0 TEPMOAMHAMUKY U €r0 PUMEHEHUE K Ta30BbIM ITPOLIECCAM.
46. KomuectBo Temnorel. TemnoeMKoCTh. YaeinbHas W MOJISIpHAs

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

cB00O/IbI. BHYTpeHHSIs SHEpTUs U]1eaIbHOTO Ta3a.

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

Ha4vaja0 TEPMOJNHAMUKH.
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5l. Huxn Kapuo. KIIJ mukma Kapuo. Cnoco6wsl mnoBeimeHust KIT
TEIJIOBOM MaIllUHBI.

52, OHTponusi, ee cBoWcTBa. CTaTHCTHYECKUI CMBICI 3HTPOIIUU.
TepmoauHaMuyeckasi BEPOATHOCTb COCTOSIHUSL.

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

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

55. Kpucrammueckue u amopdHbie BemecTBa. BHUIbI KPUCTANTMYECKAX
pemerok. MOHOKpUCTAIBI M NOJUKPUCTAUIBL. M30Tpomuss U aHM30TPOIHUSL.
TemnoemkocTh KpucTammuyeckux Ten. 3akoH [ronounra u [tu.

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

IlepeyeHb TUIIOBBIX BONMPOCOB IJIs CAMOCTOSITEJIbHOM MOATOTOBKH K

NMPOMEKYTOYHOMY KOHTPOJIIO — 3K3aMeHYy (2 cemecTp)

1.  DneKTpuYecKHid 3apsl, CBOWCTBA 3apsaa. TodeuyHbId 3apsia. 3aKoH
Kyinona.

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

3. DmHeprus 3apsna. IloreHnman snexkTpocTaTMdeckoro mnosis. PasHocTh
MMOTEHIHAJIOB. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

4. PabGota mepemelieHuss 3apsAa B AJEKTPOCTATMUECKOM  IIOJIE.
IToTeHnnmanabpHbBIE TOJIA.

5. CBs3b HaNpsHKEHHOCTH M MTOTEHIMAana. [ paiueHT noreHuuana.

6. IloTOK BeKTOpa HaNPSIKEHHOCTH JJIEKTpUYecKoro mnoisst. Teopema
Octporpaackoro-I'aycca.

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

8.  DIIEKTPUYECKHM MOMEHT AUNOJISL. BekTop nmonsipuzauuu. IEKTPUIECKOE

cMeleHne (MHayKius). Juanexkrpuyeckast IpOHUIIAEMOCTh BEIIECTRA.
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9. Ilone B mpoBOAHMKAX. YCIIOBHUS PABHOBECHS 3apsAIOB HA MPOBOJHUKE.
EMKOCTBH IPOBOIHHKA.

10. KoHnpzeHcaTtopsl, BUIBI KOHAEHCATOPOB. EMKOCTB KOHIEHCaTOpa. EMKOCTB
IJIOCKOTO KOHAEHCAaTOpa. Buapl coeNMHEHUST KOHJIEHCATOPOB.

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

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

13. ConpoTuBIEHUE MPOBOJHMKA, €ro 3aBUCHMOCTH OT PpPa3MEpoB
IPOBOJHMKA U  TeMmrepaTypbl. CBepXIpoBOAMMOCTb. Buuapl  coeauHeHUS
IIPOBOJIHUKOB, 00I1I€€ CONTPOTUBIICHHUE.

14. OCHOBHBIE TIPEJCTAaBJICHUS JJIEKTPOHHOM TEOPHUM MPOBOAUMOCTH
MeTauioB. I110THOCTE TOKa (BBIBO).

15. 3akoH Owma i OAHOPOJHOrO Yyd4acTka uenu. 3akoH Oma A
HEOJHOPOJHOI0 ydacTka henu. 3akoH Oma i 3amkHyToi nemnu. Kopotkoe
3aMBIKaHHE.

16. 3akoH [Ixoynsa-Jlenua. 3akon Bugemana-®panna. Hepocrtatku
KJIACCUYECKOM AJIIEKTPOHHON TEOPHUH.

17. CoOcTBeHHasi IPOBOJUMOCTh MOJIYIIPOBOJHUKOB, €€ BUIbI. 3aBUCUMOCTb
IIPOBOJMMOCTH MOJYIPOBOAHUKOB OT TEMIIEPATYPHI.

18. IlpumecHass MNPOBOAMMOCTb MOJYNPOBOJAHUKOB, €€ BHUAbL. KOHTaKT
MOJIyIIPOBOJHUKOB Pa3HOTO THIA MTPOBOAUMOCTH. [I[puMeHeHne norynpoBOJHUKOB.

19. MarautHOe 1ON€ TOKa. MArHuTHBIMI MOMEHT KOHTYpa C TOKOM.
MarauTtHas UHAYKIHS.

20. 3akoH buo-CaBapa-Jlannaca. MHayKiusi mojii OpsiMOTO W KPYTOBOTO
TOKOB.

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

22. Cuna JlopeHua, IBMKEHUE 3apsKEHHOW YAaCTHIbI B MAarHUTHOM IIOJIE.

[Ipumenenue cunsl Jlopenua (MI'JI-renepatop, HUKIOTPOH)
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23. Dddext Xomta, ero npuMeHeHue. 3akoH Amriepa.

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

25. MarnuTtHas TpoHUIIaeMOCTh BemiecTBa. 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. SIBneHue SIEKTPOMAarHUTHOM HWHAYKUMH, €ro oObscHeHue. [IpaBuio
Jlenua. 3aKoH 3MEKTPOMarHuTHOW MHAYKIMHU (3akoH Dapazes).

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

30. DOHeprus MarHuTHOrO nojs. [ImoTHOCTE 3HEPTHH.

31. OcHoBHBbIE NTOJOXKEHUS Teopun MakcBeia. TOk cMeleHus, IIOTHOCTh
Toka cmenleHusa. CucrteMa ypaBHeHUi MakcBeia.

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

33. OtkpeITbIi KONEOATENbHBIN KOHTYp. OnbIThl 'epiia mo HM3iIyyeHUI0 U
IIPUEMY DJIIEKTPOMArHUTHBIX BOJIH.

34. Pa3Burtue npencTaBlIeHUN 0 TPUPOJe cBeTa. KopnmyCKyIsipHO-BOJIHOBOM
nyanu3M. QOToH.

35. Jlyu. 3akoHbl TeoMeTpuueckoil onthku. llokazarens mnperoMIICHUS
(a0COMIOTHBIN, OTHOCUTEIIBHBIHN, UX CBSI3b U (DU3UYECKUN CMBICT).

36. Tonkue mnMH3BI, XapaKTEpUCTUKU JMH3. DopMysa TOHKOH JIMH3BI.
OnTuyeckas cujia U yBeJIMYEHUE JIMH3BI.

37. ®DOTOMETPUYECKHUE BEITUYUHBI, UX B3aUMOCBS3b.

38. SBinenune wuHTepdepeHuuu cBera. OnTuyeckas pa3HOCTb XOAa BOJIH.
VYcnoBus MakKCUMyMOB U1 MUHUMYMOB UHTEP(EPEHLINH.

39. KorepeHTHbIE BOJIHBI, CIOCOOBI X MOTYUYEHUS.

40. Jlmdpakmus cBeta, ychuoBus ee HaOmonmeHws. Bunbl audpaxnuu.
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[Tpunuun I'rorirenca-dOpenens.

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

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

43. Judpaxkmuss peHTtreHoBckux Jayueir. Dopmyna Byneda-bpoarra.
[Ipumenenue uaTepPEepeHIN U TUGPaAKIIIH.

44, MOHOXpPOMATUYECKHM W CIOXKHBIA cBeT. Jlucnepcust cBeta. Buubl
JUCIIEPCHUH.

45.  DotorddexT, Buabl hotodddexra. 3akonsl CTONIETOBA.

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

47.  ®otoanemenTsl. [Ipumenenue portorddekra.

48. TemuioBoe H3Iy4YEHHUE, €r0 PABHOBECHBIM XapakTep. XapaKTEepUCTUKHU
TEIJIOBOTO U3TyUYEHUS.

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

50. Bomubl ge bpoinsa. Ilpunnun HeompeneneHHoctd ['eitzenOepra.
CoOTHOIIEHUST HEOTIPEAETIEHHOCTEN.

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

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

53. Crtpoenne atomHoro simpa. M3ortombl. fnepHoe B3auMOJIECUCTBUE, €rO
CBOWCTBA.

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

55. PaanoakTUBHOCTH. Buibl pajiroakTUBHOTO M3Ty4Y€HHUs, €ro MpUpoaa U
CBONCTBA.

56. Ilepmon mosypacnaja. 3aKOH paAuOAKTUBHOTO pacnajia.

57. SlnepHble peakumu, UX BUABL. OHEprus sjaepHoil peakuuu. Llemnas
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peakuus, yciaoBus ee nporekanus. Kpurnueckas macca.

58. SnepHblii peakTop. [IpoOiieMBbl U MEPCIIEKTUBBI SJICPHON SHEPTETUKH.

59. TepmosinepHas peakiusi. [IpoOiieMbl TEpMOSIEPHON IHEPTETHUKHU.

60. OnemeHTapHble uacTuilbl. Kriaccudukaius 5>JeMEHTApHBIX YaCTHIL.
Antrnuactunel. Kocmuueckue ydm.

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

62. Ilosmsipuzaropsl, UX nelcTBUE Ha cBET. 3akoH Mamoca. [Tongpuzanus npu
OTpa)X€HUU U NpEJOMIICHUH. 3aKOH bprocrepa.

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

64. OnThYecKkd aKTUBHBIE BEHIECTBA. YTOJd TOBOPOTAa  IUIOCKOCTH
nonsipu3anuu. [Ipumenenne noaspusanuu.

65. PannoakTUBHBIE H30TOIBI, UX TIPUMEHEHHE.
Meroanyeckue peKOMEHAALUH IS OPTraHU3ALHN CAMOCTOSITEIbHOM PadoThl

o AucHuIuInHe «Ouznka

CamocrosiTesIbHOe HM3YYE€HHE OTHAEJIBHBIX BOIPOCOB TEOPETHYECKOIO
KYpca M KOHCIIEKTHPOBaHue, padora ¢ yueOHO# J1uTepaTypoil.

[Ipn u3ydyeHnn Marepuana HEOOXOAMMO BBIACIUTH TJIaBHOE, OCHOBHOE B
uzydaemoii reme. OJTHUM U3 HEHTPATbHBIX (PU3NYECKUX MTOHATUH SIBIISICTCS TTOHSTHE
¢busnueckoro spieHus. U3noxeHne cyTu PU3NYECKOro sIBJIEHUS HY>KHO HAUUHAThH C
XapaKTEpUCTUKH €ro KadecTBa MNpU NOMOLIM PHUCYHKA WIH CJIOBECHOU
dbopmynupoBku siBNieHUs. KauecTBO SBJICHUSI CTPYKTYPHO OTMPEIEISIETCS TpeMs
BOKHEUIIIMMU dJIEMEHTaMH: (DU3NUYECKOM CUCTEMOM, XapaKTePUCTUKON OOBEKTOB
CUCTeMbl M (PU3MYECKMMH MPOLECCaMH, KOTOpPbIE MPOUCXOIAT B CHCTEME. JTH
AIIEMEHTBI KaueCTBA SBJICHUS HEO0X0UMO 3a(DUKCUPOBATH B CBOEM KOHCIEKTE.

Jlanee HEOOXOAMMO TEPEUTH K H3JOXKEHUIO KOJUYECTBEHHOM CTOPOHBI
spiieansi. OOBIYHO CHavasia GOPMYHPYIOTCS OCHOBHBIE MOJOXKEHUS (PU3MUECKOU
MOJENN  SIBJICHUS,  JEJAIOTCS  JIONOJHUTEIbHBIE  NPEANOJIOKEHUS WU

dbopmynupyercs ycioBus. Jlanmee Bce UAET MO OOBIYHOW CXEMe: TMPUMEHSIOTCS
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COOTBETCTBYIOIIME (PU3MUYECKHE 3aKOHbI, W COCTABISETCA 3aMKHYTas cHCTeMa
ypaBHEHUH; 3aTeM HUAET dTall MaTeMaTHYEeCKUX IMpeoOpa3oBaHMM, B pe3ylibTare
KOTOPBIX TOJTYYaeTCs] aHATMTUYECKOE BBIPAXKEHUE HCKOMOTO (PM3MUECKOTO 3aKOHA.
Uto rinaBHOE B KOJIMYECTBEHHOW CTOpPOHE sIBICHHI? BO-TEpBBIX, 3TO OCHOBHBIC
3JIEMEHTHI PU3UYECKON MOJIEIH, TOTIOTHUTENbHBIE MPEOI0KEHUS U yciaoBus. Bo-
BTOPBIX, 3TO 3allChb OCHOBHBIX (U3UYECKUX 3aKOHOB. ODTal MaTEeMaTHUYECKHUX
npeoOpa3oBaHuii, MAaTEMaTHYECKUX BBIKJIAJJOK MOKHO (PUKCUPOBATh YaCTUYHO. B-
TPEThUX, - 3TO OKOHYATEJIHbHOE aHAIMTUYECKOE BhIpaXKEHUE 3aKoHa. [lanee MOXHO
TOBOPUTh O CIEACTBUAX W3 3aKOHA, O IPAKTUYECKOM IPUMEHEHUM JaHHOTO
SIBJICHUSL.

CrygenT B TedeHHe cemecTpa o00s3aH paboTarb C  JUTEPATYPOU,
PEKOMEHIOBAHHOM JIEKTOPOM, IIPU CAMOCTOSITENIBHOM H3YYEHHUU TEOPETHYECKUX
BOIIPOCOB Kypca, IPH MOATOTOBKE K CEMHUHAPCKUM U J1a00PaTOPHBIM 3aHATHAM, IPU
00paboOTKe KOHCIIEKTOB JIEKIIMI, HAallMCaHWU pedepara, MOArOTOBKE K 3ayeTam,
HK3aMEHaM.

N3yyaeMblil o yueOHUKY MaTepHall MOJE3HO MPOYUTATh KaK MUHUMYM JIBa
pa3a. [Ipu nepBoM UTEHUM 3alKUCH HE ETAIOTCS, IPOUCXOINUT 3HAKOMCTBO € O0IIeH
CTPYKTYpOil (pU3UYECKOTO SIBIEHUS, C MPAKTHUYECKUM HCIOJIb30BAaHUEM SIBJICHUSI.
[Ipn BTOpOM YTEHHHM COCTABIISETCS KPAaTKUW KOHCIEKT, B KOTOPOM OTMEYArOTCs
IJIaBHbIE CTPYKTYpHBIE 3JIEMEHTHl (pu3mueckoro siBieHusa. Ecaum mo naHHomy
BOIPOCY JIEKIIHS yKE MPOYUTaHa, He0OOX0AUMO MPEABAPUTENBHO H3YUUTh MaTEpHall
M0 KOHCTICKTY JISKIIMI, OTMeYas TJIaBHbIE "OpHEHTHUPHI" (GU3NUECKOTOo sBJICHUS. B
y4eOHMKE MOXKHO NPOYMTATh YTO-TO HOBOE OO0 HU3y4aeMOM SIBICHHH, MOXKET
OTKpPBITbCS HOBasi CTOpPOHA, JieTajb, HE OTMEYEHHas B Jekuuu. Bce 310 Hamo
3a(pUKCUPOBATH HA MOJISIX KOHCIEKTA JIEKIIUH.

Pemenue 3anau. CucteMaTH4eCKOE peLIEHUE 3a/1a4 — HEOOXO0IMMOE yCIIOBUE
YCHEHIHOTOo M3y4deHus (u3uku. PemieHue 3amay momoraeT ysCHUThH (DU3UUECKUU
CMBICIT SIBJICHUH, 3aKperuisieT B NaMsATH (GOpMyJibl, TMPUBUBACT HABBIKH
MPAKTUYECKOTO MPUMEHEHUS TEOPETUUECKUX 3HAHUM.

[Ipu pemennn 3aga4 He0OOXOUMO BBITIONHSATH CIIEAYIOIIEE:
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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 OCHOBHbBIE 3aKOHBI M (OPMYJIbI, 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

BBIpKAOIIAs KAKOW-THO0 (hM3MIECKUI 3aKOH, TO €€ CIIEAYET BHIBECTH.

3. Pewenne 3amaym conpoBOXKIAaTh 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 TAOJIHII.

dusnyueckre 3a7aud BeChbMa MHOTOOOpa3HBI M JIaTh CIUHBIM PELeNT WX
pernieHust HeBO3MOXKHO. O1HAKO, KaK MPpaBuIilo, PU3NYECKUE 3a]]a41 CJIeTyeT PeliaTh
B 001ieM Buae. [1pu aTom crmocobe He MPOU3BOATCS BRIUUCICHUS MPOMEKYTOTHBIX
BEJINYMH, YHUCJIOBBIC 3HAYCHHUS TIOJICTABJISAIOTCS B OKOHYATEIBHYIO (Ppabodylo)
bopMyITy, BEIPOXKAIOIIYIO HCKOMYO BEJTUYHHY.

S. [ToncraButh B pabouyto GopMyiny pa3MEpHOCTH WM COKPAILCHHbBIC
0003HaueHUs SAUHUI] U YOSTUTHCA B IPABUIILHOCTH €AMHUI] U3MEPEHUSI NCKOMOM
BCJTUYMHBI.

6. Bripasute Bce Benu4MHBI, BXOJdAlMEe B pabouyio Gopmyny, B
equaniax CU u Beimucath uX ISl HATISAHOCTHA CTOJIOUKOM.

1. [ToncTaBuTh B OKOHYATEILHYIO (hOPMYITY, MOJYUYEHHYIO B PE3yJIbTaTe
peIIeHus 3a/1a4u B OOIIEM BHUJE, YUCIOBbIC 3HAYEHUS, BHIPAXKCHHBIC B €IMHHIIAX
onHOM cucreMbl. HecoOmioneHne 3TOro mpaBuja NPUBOAUT K HEMPaBUILHOMY
pesynbraty. HWckimroueHne HW3 ATOro TMpaBWia JOMYCKAeTCs JUIIb JUIS  TeX
OJTHOPOJIHBIX BEJIMYWH, KOTOPHIC BXOJSAT B BUJIE COMHOXHTENICH C OJIMHAKOBBIMH
MOKa3aTeNIIMU CTETIEHU B YUCIIHUTENb U 3HaMeHaTelb (opmyJibl. Takue BEJTUUMHBI

MOJKHO BbBIpA’XaThb B J'IIO6BIX, HO TOJIBKO OJMHAKOBBIX €AMHUIIAX.
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8. [IpoBecT BBIUMCIEHHWE HWCKOMOW BEIUYHMHBI, PYKOBOJCTBYSChH
npaBUIaMH MPUOIMKEHHBIX BBIYMCIICHUMN, 3aIIMCaTh B OTBETE YHCIIOBOE 3HAUCHHE U
COKpalIEHHOE HAMMEHOBAHUE €IMHUIIBI U3MEPEHUSI HCKOMOM BEJIMYMHBI.

Q. [Ipu noxcranoBke B pabouyto Gopmyiy, a TaKkKe IIPH 3alMCU OTBETA,
YUCJIOBBIE 3HAYCHHUS BEJIMYUH 3aMUCHIBATH KaK MPOU3BEACHUE JECATUUHON POOHU ¢

OJTHOM 3Hayamed nu@poid mepen 3amiaToidl Ha COOTBETCTBYIOLLYIO CTENEHb IpPH
ocHOBaHMHU JecaTh. Hampumep, BMecTo 3520 Hamo 3amucaTh 352x103, BMECTO
0,00129 3anucatn 1,29x10~ 31 T.11.

10. OueHuTb NpaBIONOAOOHOCTh YMCIEHHOTO OTBeTa. B psine cioyuaeB

Takas OIICHKAa IMOMOXET OOHAPYXXHUTh ONIMOOYHOCTH IOJIYUYEHHOTO pe3yJibTara.

Hanpumep, KIIJ[ TermoBodi MammHBI HE MOXET OBITH OOJBINE E€IUHUIIBI,
3NEKTPUUECKHIA 3apsiT He MOKET ObITh MEHBIIIE SIEMEHTAPHOTO 3apsza e =16x10"+9

K1, ckopocTh Tena He MOXKeET OBITh OOJIbIIIE CKOPOCTH CBETA B BAKyYME U T./I.

IoaroroBka k JiadopaTopHbIM 3aHATUSAM. Bo Bcex nabopaTopusx
CYIIECTBYIOT OCOOBIC IIpaBHJIa IIOBEJICHHS CTYJICHTOB, KOTOpPBhIE HEOOXOIMMO
HEYKOCHUTEJILHO COOJI0/IaTh. DTH TpaBUJia HA3bIBAIOTCS TMpaBUJIAMH TEXHHUKHU
0e30I1acHOCTH.

3a 3HaHME MPaBUJI TEXHUKU OE30MACHOCTH U 0053aTEIHCTBO UX BBIMOJHSITH
KX CTYZIEHT JOJDKEH PaclucaThCs B COOTBETCTBYIOIIEM KypHAJIE.

3amanue (TeMy pabOThI) CTYIASHT IIOJydYaeT Ha MPEAbIIYIIEeM 3aHSITHH.
JloMaIHoow NOArOTOBKY K paboTe peKOMEHIYETCS BECTU CICAYIOIIUM O0pa3oM.
[IpounTaTh MMEIOIIEECS OMUCaHHE PabOThI U OTMETHTH BO3HHUKIIHE BOIPOCH U
HESCHOCTH. 3aTeM TMPOYUTATh COOTBETCTBYIOIIHME pa3leiibl MO YYCOHHKAM WITU
KOHCHeKTaM Jjiekuui. [lociie 3Toro cHoBa BEpHYThCS U K OMHCAHMIO, MOIPOOHO
mpopaboTaTh €ro U 0OCOOCHHO YacTh, MOCBAIICHHYIO MPAKTHUKE, CIETATh 3alHUCH B
paboueil TeTpaau, COCTaBUTh M 3alucaTh MPUMEPHBIM TUIaH TPOBEICHUS
IKCTIEPUMEHTA.

[Ipuas Ha 3aHSATHE, CTYNCHT MPEABSIBISET MPEMOIaBaTEeNII0 CBOIO paboUuyIo

TETPAaab C 3alIUCAMU, ITPOACITIAHHBIMHU BO BPEMS ITIOATOTOBKH K pa60Te, H CoacT OTUYCT
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no npeabiayiie. Ilocae 3Toro MoxHo, ¢ pa3penieHus npenoaaBaTess, NoJI0UTH K
CBOEMYy pabodyeMy MECTy U O3HAaKOMHUTBHCS C YCTaHOBKOM, 3amucaTh B padodylo
TeTpajb JaHHbBIE O MpUOOpax.

[lepen BbImoONHEHHEM pPaOOTHI CTYJIEHT OeceayeTr C IMpernojiaBaresieM
(mpoBOAMTCS AOMYCK K paboOTe), MpU 3TOM BBICHSAETCA, HACKOJIBKO CTYIEHT
MOATOTOBJIEH K padoTe.

HenoaroroBneHHblit CTyJEHT K paboTe He Aomyckaercs. Eciu pe3yiabTaThl
OIpoca yJOBJIETBOPUTEIbHBI, CTyACHT MOXKET BBIIOJIHATH PadoTy.

[To oKOHYaHWU WU3MEPEHUI CTYAECHT MOKA3bIBAET MOJYUYECHHBIE PE3YIbTAThI
IPENoAaBaTeNlo, KOTOpBI MNpoBEpseT W MOANUCHIBaeT uX (0e3 moanucu
npernojaBaresiss padora HE CUUTaeTcs BbIIONHEHHOW). Ilocie 3Toro MoxHO
pa3zo0paTh YCTAaHOBKY U IPUBECTHU B MOPSAIOK pabouee MecTo.

OG6paboTka pe3yJbTaTOB U OQPOPMIICHHE OTYETa MPOBOJUTCA B TEUCHHUE
HEJIEJIM TOCJ€e BBIMOIHEHUS paOoThl. CTyIEHT, HE COABIIMNA OTYETa B CPOK, K
clieyrolel paboTe He T10IMyCKaeTCs.

IMoaroroBka pedeparon (pedepaTHBHBIX IOKJIAT0B).

OnHoit u3 (GopM BHEAyAUTOPHOM CaMOCTOSATEIHLHOW pabOThl CTYJACHTOB
aBistoTcs  pedepartsl. Pedepar  sBiasSeTcs NUCBMEHHBIM — JOKJIAJAOM  Ha
OIPEEICHHYIO TEMY, OCBEIIAIOIINM €€ BOIIPOCHl HA OCHOBE 0030pa IMTEPaTYPHBIX
U IpyTUX UICTOYHUKOB. B m000M pedepare paccmaTpuBaeTcsi KaKoe-TO KOHKPETHOE
du3nueckoe SBJIEHHME, METOJ HCCleNoBaHusA, (U3MUECKUd npudbop u T.1.
CrnenoBaTenbHO, W H3yY€HUE JUTEpaTypbl, M HamucaHue pedepara, U €ro
oopmileHnE TOJKHBI TPOBOAUTHCSA HA OCHOBE aHaIN3a (PU3NYECKOTO SBJICHUS WU
Ipynnbl SIBICHUN, (U3MYECKUX METOJIOB HccienoBaHusA. B pedepare Henb3s
OTrPaHUYUTHCS TOJIBKO U3JI0)KEHHEM KOJIMYECTBEHHOW WIIM KaYECTBEHHON CTOPOHBI
SBJICHUS, BBIBOJOM M aHAJIM30M (PU3MYECKHUX 3aKOHOB. 37E€Ch TOJIE3HO [aTh
MCTOPUYECKYIO CIIPaBKY, HEOOXOIUMO MOKa3aTh, KAK JaHHOE (PU3HUECKOE SBJICHUE,
npuOop, METOJ HCCIEAOBaHUSA MpPHUMEHsSeTcs B O00JIaCTH, CBSI3aHHOW C
npodeccuoHanbHON MOArOoTOBKOM cTyneHTta. [lpu moaroroBke pedepara Hamo

HUCIIOJIB30BAaTh JOITOJIHUTCJIIBHBIC HCTOYHUKHU JIMTCPATypPHhI, CIIPaBOYHHKH,
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NHTEPHET-pecypchl. Cnenyer y4ecTb, YTO MCMOJIb3YEMbI€ UCTOUYHHUKU JOJIKHBI
OBITh HE CIUIIKOM CTapbIMU (IO €CTECTBEHHBIM HAayKaM eJlaTelIbHbl UCTOUHUKH
uHpopmaruu 3a nocneaaue 10 er). B pedepare momkna ObITH TIpeACTaBiICHA U
apryMEHTUpOBaHa COOCTBEHHAs TOYKa 3pEHUS CTyJEHTa IO HCCIETyeMOMY
BOIPOCY, chopMyIMpoBaHbI BEIBOBI 1O padoTe. PedepaT momkeH ObITh MPaBUIILHO
oopMIIEH, CTPYKTYpPHUPOBAH, COJEPKATh CIIMCOK JUTEPATYPHI B COOTBETCTBUU C
['OCTom.

PedepartuBHblii  MOKTam MODKEH BKJIIOYaTh B ce0s  1eab  paboThI,
XapaKTEPUCTUKY HCIOJIb3YEMBIX METOJIOB MCCIIEIOBAHUS U CYIIHOCTH U3y4aeMbIX
SIBJICHUM, OMHMCAHHME HKCIIEPUMEHTAJIBLHOM YacTH (eciau OoHa Oblia), OCHOBHBIC U
HauOojiee MHTEPECHBIE Pe3yJIbTaThl W BBIBOJBI MO padote. Jloknan HE HOKEH
3aHMMaTh MHOro BpemeHH (7-10 MUHYT), ’KelaTeabHO 3apaHee MOJATrOTOBUTH
OCHOBHBIE TE3UCHI.

IHoaroroBka K 3k3amMeHy. JK3aMeH Mo (pu3nke - UTOr paboThl CTyACHTa B
TeueHue cemectpa. ['0TOBUTHCA K HEMY CIIEIYET YK€ C MEPBBIX HENENIb CEMECTPa,
HE OTKJaJbIBasg 9Ty pabOTy Ha H3K3aMEHAIMOHHYIO ceccuro. Heobxomumo B
KaJICHJApHBIE CPOKU BBITIOJIHUTh M CHATh BCe JabopaTopHbie pabOThI M HHbBIC
3a/1aHus, T.€. K 3a4€THOM HeJelne (3TO MOCHIeI IS Hellels epe]l SK3aMeHaIlMOHHON
ceccuerl) TOJKHBI ObITh BBITIOJTHEHBI BCE MEKCECCUOHHBIE pabOThI. DTO SABISETCSA
YCJIOBUEM JIOMYCKA K IK3aMEHY.

HemnocpencrBeHHo mnepea 3K3aMEHOM HEOOXOJIMMO CHUCTEMATU3UPOBATH
MaTepHua JEKINH, YeTKO BBIICIIUTH CBS3U MEXK]Ty Pa3IMYHBIMU JIEMEHTaMU Kypca.
Marepuai 1o KaxxJgoMy BOIPOCY HY’KHO MPOYUTATh HE MEHEE ABYX pa3, UCIOJIb3Ys
y4EeOHUK U KOHCHEKT JIEKIMi, 3aTéM CaMOCTOSATEIBHO BOCIPOU3BECTU €ro,
00s3aTEIPHO  3aMKCHIBasi HEOOXOAUMBbIE 3aKOHBI U (HOPMYIIBI, BBIICIHUTH
HETOHATHBIE MOMEHTBI JJII TOTO, YTOOBI MPOSICHUTHh UX HAa KOHCYJbTAllUM TIepe
HK3aMEHOM.

TpeboBanus Kk npeacTaBIeHUI0 U 0POPMJIEHUIO Pe3yJIbTATOB
CaAaMOCTOAITEJILHOM PadOThI

TpeGoBanusa Kk KoHcmekTy. KoHCHEKT 1o Bompocam, H3y4aeMbIM
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CTYJIGHTOM CaMOCTOSITEJIbHO, TaK >K€, KaK U KOHCHEKT JIEKLMH, OJKEH OBbITh
HaIMCaH aKKypaTHO, pa300puuBbIM MovYepkoM. HeoOXoaumMo ocTaBiIsTh MOJIS JIs
BOIPOCOB M 3amMedaHuid. B KoHcekTe 00s3aTeNbHO JOKHA OBITH 3amucaHa
u3yyaemasi Tema, J1aH IepeueHb OCHOBHBIX BOIIPOCOB, pa30UpaeMbIX B IaHHOHN TEME,
paccMOTpeHa CYIIHOCTh 3THUX BOIPOCOB. M3noxkeHHe BOMPOCOB HEOOXOIUMO
MOSICHATh pUCYHKaMH, cxeMamu, rpadukamu. K mpuBoguMeiM (popmyiiaMm HYKHO
JIaBaTh MOSICHEHUS.

TpeGoBanusi Kk MOAroTOBKe BOMPOCOB Ha ceMuHap. CTyAeHT IOJDKEH
MOKa3aTh:

1. 3HaHue (GuU3NUECKOW CYIIHOCTH SIBIICHUW, YMEHUE JlaTh YETKOe
omnpeseneHne GU3NIECKUX BEIMYWH, 3HAHWE B3aUMOCBSI3EeH MEXKIY (PU3HUECCKHUMHU
BEJTUYMHAMU.

2. SlcHoe mOHWMaHWE TPHUKIATHBIX ACTIEKTOB H3YYaeMbIX (HU3UUCCKUX
TEOPUH.

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

TpebdoBanus Kk pemieHUI0 3aga4u U ero ogpopmiieHuro. CTyIEHT JOKEH
MOKa3aTh SCHOE TIOHMMaHWE MOCTaBIEHHOW mepea HUM 3amauu. [IpeacraBneHHOe
pEIIeHUe JOJDKHO MOJTHOCThIO OTPakaTh BCE OCHOBHBIE ATambl paboThI. JlOMKHO
OBITh 3aMMCaHO YCJOBHE 3a7aud, MPOW3BEACH TMEPEBOJl CIWHUI] H3MEPEHHUS
buszndeckux BenuuruH B cuctemy «CHy», mpu HE0OXOAMMOCTH C/IeNIaH YePTEX WU
PUCYHOK, TIPUBEZIEHBI HEOOXOAMMBIE (POPMYIIBL. 3a7aqy CIeIyeT PEeIIuTh CHAYaIa B
o011eM BHUjIE, COMPOBOXK/IAs PEIICHUE KPaTKUMH KOMMEHTapusMu. [loydeHHbIH 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.

[Ipu onieHke pabOTHI CTYIEHTA MIPENOIaBaTellb YUUTHIBAET BCE ATAMbl pa0OTHI

CTyACHTA HaJl OTYCTOM. Eciu oTuet He ObLI IMPUHAT NPEIOoaAaBaTCJICM U BO3BPAICH
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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. CxemMaTHYeCKHUH YepTekK, MOSICHSIOMUNA YCTPOHUCTBO TpubOopa wWiIn
YCTaHOBKM Y IIPUHLIMUII €T0 JICUCTBHUS.

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

4. Pe3ynpTaThl U3MEpeHU (110 BO3MOXKHOCTH B (hopme Tabiuir). B oTuere
CJIeyeT MPUBOJUTHh PE3YyJIbTaThl BCEX M3MEPEHUN, B TOM YHUCJE M OKa3aBIIUXCS
OIIMOOYHBIMU. YKAa3bIBaCTCS U MPUYMHA, MO KOTOPOHM OHM HCKIIOYEHBI U3
NAITBHEUIIINX BEIYNUCIICHUH.

5. Beruncnenue pe3ysbTaToB. BeiunciaeHust npuBOASATCS B CIEAYIOIIEM BU/IE:
BBITIUCHIBAETCSl CHavyana QopMyna B oOmeM BHie, 3aTeM Ta ke ¢opMmyrna C
MOJACTAaHOBKOM YMCIICHHBIX 3HAYCHUN BEJIWYMHBI. ECiM OllHA M Ta XK€ BeIMYMHA
BBIYHCIIIETCS] HECKOJIBKO pa3, TO GOpMYITy TOBTOPATH HE CIIEAyeET.

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

7. OKOHYATENBHBINA PE3YIbTAT WIIN TA0JINIIA PE3YIHTATOB.

8. BmBogpl. K HUM OTHOCATCA: 3aKJIIOYEHHME O COOTBETCTBUU
AKCIEPUMEHTANIbHBIX PE3YJIbTATOB TEOPETUYECKUM, O BO3MOXKHBIX IMPUUYMHAX
OTKJIOHEHUM, O CPABHUTEIBHOW POJIA OTIACIBbHBIX UCTOYHUKOB IMOIPEIIHOCTEU, O
HeJI0OCTaTKaX MPUMEHSIEMOTr0 METO/1a, MPUOOPOB U T.]I.

TpeboBanus k opopmiaeHuro 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
MAaIlMHOIKUCHOTO TEKCTA.

3. Brauane IIOMCIIACTCA THTYHLHBIﬁ JIMCT, JaJICC IJIaH — IICPCUCHb OCHOBHBIX
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BOIIPOCOB, paccMmaTpuBaeMbix B pedepare. W3noxeHue paccMaTpuBaeMbix
BOIIPOCOB CJIEAYET COMPOBOKAATH BHIBOJIOM (hOPMYJI, HEOOXOIMMBIMU PUCYHKAMHU,
yepTexamu U cxemamu. B koHIie paboTsl GOpMYyIUPYIOTCS BBIBOIBI, 1a€TCS CIIUCOK
WCIIOJIb3YEMOM JINTEPATyPhl, CTABUTCS MOANUCH CTYJEHTA, 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.

KpuTtepun oieHKH BBINOJIHEHUSI CAMOCTOATEIBLHON padoThI.

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

3 Oanya — B KOHCIIEKTE JaHO OIpeAeNieHHEe OCHOBHBIX TMOHATHH, M3JI0XKEHA
CYIIHOCTh (PU3NYECKHX SIBJICHUH, N3y4aeMbIX B TaHHOU TeME, JaHbl ((OPMYITUPOBKU
(Gu3NYECKUX 3aKOHOB, MOKa3aHbl B3aWMOCBSI3M MOHATUN, CIEACTBUS (PU3MUECKUX
TEOpUl, MpUMEpPbl MPUMEHEHHS U3ydaeMbIX (PU3NYECKUX 3aKOHOB. M3ydaembiii
BOIIPOC TOJHOCTBIO 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 Oaisia - B KOHCIIEKTE JIaHO OTpeAeSieHUe OCHOBHBIX MOHSITHM, M3JI0KEHA
CYLIHOCTh (PM3NYECKUX SBJICHUM, N3yuyaeMbIX B JAaHHOU TeMe, 1aHbl (HOPMYITHUPOBKU
(bu3MYEeCKUX 3aKOHOB, MOKa3aHbl B3aUMOCBSI3M IMOHATUM, CIEACTBUS (DUIUUECKUX
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, MMEIOTCA TOJiA IJis 3aMeyaHuil MpenojaaBaTesis, chOpMyIUPOBAHbI

YTOUYHAIOINEC UIIN HCACHBIC BOIIPOCHI.
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JlomyckaeTcss oaHa - JBE HETOYHOCTH B M3JOKEHMHM BOIpoca H
HECYIIECTBEHHBIE MOTPELUTHOCTH B OPOPMIICHUN KOHCIIEKTA.

1 Gann - B KOHCHEKTE AAaHO ONPENEIECHUE OCHOBHBIX MOHATHM, W3JI0KEHA
CYIIHOCTh (DU3MYECKUX SBJICHUH, H3y4aeMblX B JaHHOM Teme, IOKa3aHbI
B3aMMOCBS3HM MOHATHHA, AaHbl (POPMYIHUPOBKU (HU3UUYECKUX 3aKOHOB. M3yuaemblii
BOIIPOC B OCHOBHOM DAacKphIT, IPU U3JI0KEHUM MaTepHalla HCIOJIb3YIOTCS
MOSICHSIIOIIIUE PUCYHKH, CXEMBbI, rpaduku, Tabnuibl. KoHCIEKT HanmucaH akKypaTHo,
yKa3aHbl Y4YeOHUKH M Yy4eOHbIE MOCOOMS, HCIIONb3yeMble TPU MOJATOTOBKE
KOHCIIEKTa, UMEIOTCS TOJIA JUIsl 3aMEYaHUM ITPENo1aBaTells.

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

0 6amnoB — KOHCIEKT HE MOJATOTOBJIEH, WU MOATOTOBJIEH (OpMaibHO; HE
pPacKphITa CyIIHOCTh U3y4aeMOro BOIIPOCA, HE MOKa3aHbl B3aUMOCBSA3U (PU3HUECKHUX
NOHATUH, HET NPUMEPOB UCIOJIB30BAaHUS 3aKOHOB (HU3UKA WIH (PUINYECKUX
METOJIOB U IMPUOOPOB, HE MPOCIEKHUBACTCS CTPYKTypa H3yyaemoro Bompoca. B
W3JI0)KEHUH MaTepuasa JO0MyIlleHbl TpyObie ommOku. KOHCIEKT Hamucan Koe-Kak,
HE yKa3aHa MCIOJIb30BaHHAs JIUTEpaTypa, JMOO HCIOJIb30BaHbl HETOAXOSIINE
VMCTOYHUKHU MH(POPMALIMH.

Kpurepuu oueHkH caMOCTOATEIbHOM MOATOTOBKH CTYACHTA K
BBINOJTHEHHIO JIA00PATOPHOM PadoThl U 0(POPMIICHHUIO OTYETA

Pe3ynbpTaThl caMoOCTOATENBHOM pabOThl CTyAEHTAa MO TOATOTOBKE K
71a00paTOPHBIM 3aHATHUAM OTPaKaIOTCS B YCTHOM OTBETE CTY/ACHTA MPHU JOMYCKE K
paboTe, BBITIONHIEMBIX pacyeTax M odopMiIeHHH oTdeTa 1o padore. Kpurepuu
OLICHMBAHUS ATUX BUJIOB PabOThI MPEJCTABICHBI B MPUIIOKEHUU 2.

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

Pe3ynbrarthl caMOCTOSITENIBHOM palOThl CTYJEHTa IO TMOATOTOBKE K
CEMUHAPCKUM 3aHATUSAM OTPAXXKAarOTCS B YCTHOM OTBETE CTYAEHTa HA CEMHHApE U B
peuieHur UM 3aaa4d. Kputepun OleHUBaHUS 3TUX BUIOB PabOThI MPEACTABICHBI B

IPUIOKEHUH 2.
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Kpurepuu ouenku pedepara/pedeparuBHOIO J0KJIAAa IPHU
omnpeeJIeHUM TeKyILero pedTHHIa CTyleHTa (JONOJHUTeIbHas1 padora
CTYJAEHTA, He ABJISIETCHA 00s13aTeJIbHOM).

9-10 OammoB BBICTABISIETCA CTYIAEHTY, €CJIM CTYJCHT MPEICTaBUII
COJIep>KaHuE, MOJHOCTHIO COOTBETCTBYIOIIEE 3asBICHHON TeMe pabOThl, BBIIEIHII U
paccMOTpesl OCHOBHBIE BOIPOCHI, BBIPA3WJl CBOE MHEHHUE MO C(HOPMYITHPOBAHHON
npobieme, aprymeHTupoBanl ero. IlpuBeneHbl JaHHBIE OTEYECTBEHHON U
3apyOeXHOH  JIUTEpaTyphl, CrpaBo4YHass  WHMOpMALHSL. PaccmoTpensr
npodeccuoHaNbHbIE aCMeKThl MpobsieMbl. CTYJIEHT IMOKa3and BJaJeHUE HABBHIKOM
CaMOCTOATENLHON HCCIEI0BATENbCKON paboThl MO TeMEe; METOJAMH U MpUEeMaMHU
aHalM3a TEOPETUYECKHX W/WIM MPAKTUYECKHX AaCIEKTOB H3y4aeMoul o00JacTw,
ymenue paodoratb c¢ gjuteparypoir u MHTEPHET-pecypcamu. ®aktuueckux
OIIMOOK, CBSA3aHHBIX C NOHMUMaHUEM mpoOnemsbl, HeT. OdopmileHne padoThI
cooTBeTCTBYeT TpeboBaHusAM. [Ipu ycTHOM 3amuTe pedepara CTyIEHT MOKazaj
YMEHHE apryMEHTHUPOBaTh CBOIO TOYKY 3pEHHs, OTJIMYHOE 3HAHUE MaTepHaia,
MPEICTABICHHOIO B pabOTe, XOpoIliee BIaJAeHUE JJOTUYECKH 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
acmeKkThl TpoOsieMbl. [IpoaeMOHCTpUPOBAHBI HCCIEAOBATEIIBCKUE YMEHHUS W
HaBbIKU. Cepbe3HbIX (DAKTUUECKUX OLIMOOK, CBSI3aHHBIX C IOHUMaHUEM MPOOJIEMBI,
HeT. Jlomymiensl oHa-Be OMMOKK B odopmiieHnn padoThl. [Ipu ycTHOM 3amuTe
pedepata CTyIEHT MOKa3aJl yMEHUE apryMEHTHUPOBaTh CBOI TOYKY 3PEHMS,
XOpolllee 3HAaHHWE MaTepualia, MPEACTaBICHHOro B paboTe, XOpollee BIaJICHUE
JIOTUYECKHU BBICTPOCHHOM YCTHOU PEYBIO.

5-6 0a/oB - CTYAEHT MPOBOAMT JOCTATOYHO CAMOCTOSITENIbHBIN aHaIu3

OCHOBHBIX BOIIPOCOB TCEMbI; B HCJIIOM IMOHMMACT CYHIHOCTb pPaCCMATPUBACMbIX
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bu3nuecKux SBIICHUN, OJIHAKO JOIYCKAET HapyILIEHUE MOCIEA0BATEIIbHOCTU U
CBSA3HOCTH B W3JI0KEHUU BOmpocoB. [lpennaraemeiii maTepuan, B OCHOBHOM,
COOTBETCTBYET TeMe palboTel. PaccMOTpeHbl HEKOTOpbIE MPOQPECCHOHAIBHBIE
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 MEepPEeCKa3aHHBIA WIIH TOJHOCTHIO
NEepenUCaHHbI MCXOJIHBIM TEKCT 0e3 Kakux Obl TO HM ObUIO KOMMEHTAapHEB,
ananu3za. He packpbiTo copepskanue TeMbl. He paccMoTpensl mpodeccruoHanbHble
acrekThl Tpobsiembl. JlomyiieHO Tpu uiuM Oojiee TpeX OIMMOOK B H3JI0KCHUU
CYLIHOCTH BONPOCOB U B odopmieHun paboThl. Mcmonb3yroTcs ycrapesuine
ucrouyHuk uHbopmauuu. [lpu yctHOM 3amure pedepara CTyIEHT HE ymeeT
W3JIOKUTHh CBOIO TOYKY 3PEHUS, MOKA3bIBAET HE3HAHME OCHOBHOIO MaTepuala,
MPEICTABICHHOTO B paboTe, HE BIAJICET CBI3HON YCTHOW PEUbIo.

Kpurepuu oueHKkH caMOCTOATEIbHOM MOATOTOBKH CTYACHTA K
IK3aAMEHY

Pe3ynbrarhl caMoCTOSATENBHOM PaObO0ThI CTYAEHTA 110 OJATOTOBKE K IK3aMEHY
OTpaXKaloTcd B YCTHOM OTBETE€ CTyJEHTa Ha 53K3aMEHE/KOHTPOJIbHOM
cobecenoBanuu. Kputepuu olieHMBaHHUS STOTO BUAa pabOTHI TMPEICTABJICHHI B

MIPUIIOKEHUH 2.
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ITpunoxxenue 2

MHWHHCTEPCTBO HAVKH U BBICLIET'O OBPA3OBAHIS POCCUMCKON ®EJIEPALIN
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIET0 POQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HNEPEJOBAS UH)KEHEPHAS IIIKOJIA
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Macnoptr ®OC

10 AN CHUIIJINHC «Duznka»

Koa u DTanbl GOPMUPOBAHHSI KOMIETEH N
¢popmyaupoBka
KOMIETeHIHH
OK-5 - CI0CcOObI IUIAHWPOBAHUS U OpraHU3alMK y4eOHOM
CIIOCOOHOCTH 3Haer paboThI, OCHOBHBIC BH/IbI HH()OPMAIIHOHHBIX
HCIIOJIL30BATH peCypCoOB U MECTOAUKY pa6OTbI C HUMHA
COBPEMEHHBIE METO/IbI COCTABJISATH IUIAH Pa0OThI M OCYIIECTBIISATH AHAITH3 €€
¥ TEXHOJOTHH (B TOM pe3yJbTAaTOB, OCYIIECTBIIATH HOMCK HYXHOM
- Ymeer UH(POPMAIMH, B TOM YUCIIE 3apyOEKHOI, C
HCIIOJIB30BAHUEM PA3INYHbIX HH)OPMAIHOHHBIX
WH(POPMAIOHHEIE) B
g pecypcoB
npodeccnoHaTBEHOM
HaBBIKAMHU pabOTHI ¢ HCTOYHUKAMH UHPOPMAIN
JESATENLHOCTH
Baangeer
OIIK-2 -ciocoOHOCTH IIEPCIEKTUBHBIEC HAIIPABJICHUS PA3BUTHS IIPUKJIIATHBIX
¥ TOTOBHOCTh 3Haer pasmenoB  (HU3MKH, COBPEMEHHBbIC (PU3HUYCCKHUE
HCIIOJIB30BATh METO/IBI HCCIIE0BAHUS
OCHOBHbIC 3aKOHBI AHAIM3MPOBATh pEe3yIILTATHI 3KCIIEPUMEHTA,
CCTCCTBCHHOHAYMHBIX | Ypeer OCYIIECTBIIATh CTATUCTUYECKYIO 00pabOTKY JAHHBIX,
AUCLHUILINH B 5 HOJIYYEHHBIX B XOJI€ SKCIIEPUMEHTA, JIEJIaTh BBIBOIBI
npo¢ecCuOHAITBHON
HaBBIKAMHU PabOThI C H3MEPUTEIBLHBIME PHOOPAMU 1
JESITENbHOCTH, o
crocobamu IpEJICTaBICHUS MOJTy4YE€HHOU
HPUMEHSATH METOIBI
uHpopMauu
MaTeMaTHYEeCKOro
aHaIM3a u
MO/ICIUPOBAHUS, Bianeer
TEOPETHYECKOTO
IKCIEPUMEHTAILHOTO
HCCIIeJOBAHMS
OIIK-3 - cnocoOHOCTh (byHIaMeHTalbHble pa3fensl (U3MKH B 00bEME,
HCTIONB30BAT 3HAHAS | o HEOOXOJMMOM  JUIi  [OHMMAHHWs  OCHOBHBIX
0 COBPEMEHHOM 3aKOHOMEPHOCTEH  (DU3MYECKHX,  XUMHYECKHX,
¢bu3nyecKoil kapTuHe OMOXMMHUYECKUX, OMOTEXHOJIOTUYECKUX MTPOLIECCOB
Mupa, UCIIONIB30BaTh 0a30BbIC 3HAHUS B 00JaCTH (DU3MKU U
HPOCTPAHCTBCHHO- Viteer (u3HUECKUE METOJIBI UCCIIEOBAHUS ISl OOBSICHEHUS
BPCMCHHBIX SIBIICHUI TIPUPOJIBI, pabOThI TEXHHYECKUX YCTPOUCTB
3aKOHOMEPHOCTIX, ¥ TEXHOJIOTHYECKHX TPOIIECCOB
CTPOCHHH BEIIECTBA »
IpYeMaMi aHAJIM3a U CHCTEMATU3ALUK OJyIEHHON
IS IOHUMAHHUS
uHGOpMAIMH,  MOJCIUPOBAHUS  TPOIECCOB U
OKPY’KIOLLET0 MUPa U | Bianeer 8 N
. SBJICHUM, WM3MEPEHWH JUIA BBISBIEHHS OCHOBHBIX
SIBJICHUM TIPUPOIBI 5
3aKOHOMEPHOCTEN UX MPOTEKAHUS
COBPEMEHHYI0  HpuOOpHyK  0a3 OCHOBHBIE
K-1- 3uaer PEMEITy PUOPEY v

XapaKTePUCTUKH U3MEPUTENIBHBIX IPUOOPOB

78




CIIOCOOHOCTD
OCYIIECTBIIATh

TEXHOJIOTUUECKU I

Impoucecc B
COOTBCTCTBHHU C
PETIIAMCHTOM U
HCIIOJIB30BaTh

TEXHUYECKUEC CPEACTBA

AJI U3MCPCHUA

OCHOBHBIX [TaPaMETPOB
OMOTEXHOIOTHIECKUX
IIPOIIECCOB, CBOMCTB
CBIPbSI U TIPOTYKIUH

noaoupaTb HEOOXOIUMbIE TPUOOPHI I U3MEPEHUN
OCHOBHBIX IIapaMETPOB TIPOLECCOB M OOBEKTOB,

Vaeer BBIOMPATH HY)KHBIE METO/IbI M3MEpEHUH,
0o0pabaTbIBaTh pe3yibTaThl U3MEPEHUN
HaBbIKaMU Pa0OTHI C U3MEPUTEIBHBIMU IPUOOPAMH U
crocobamu IIPEJICTaBICHUS II0JIy4EHHOM
uHpopmarun

Baaneer

KoHTpoJb 1ocTrKeHus HeJieid Kypca

MOJIy4YEeHHOU HH(pOPMAIIMH, MOJCITUPOBAHUS
IPOLIECCOB U SIBIICHHH, HABBIKAMH pabOTHI €
M3MEPUTEIBLHBIMU TTPHOOpPaMU U CIIOCO0aMu
Npe/CTaBICHUs OTYYCHHOM HHPOpMALIUU

Ne | Konrponupy Kopp! 1 sTamnsl popMupoBaHus KOMIETEHIHH OrueHouHbIe CpecTBa
n/ eMble TEKYIIHA IIPOMEXKYT
n pazznenst / KOHTPOJITb OYHas
TEMBI aTTecTalu
JTUCLUIIMHBI s
1 | Moayns 1. OIIK- | 3naer pyHaaMeHTaNbHbIC pa3zeiibl MEXaHUKH B | YCTHBIM OTBET | DK3aMeH
dusnyeckue | 2, o0BeMe, HeOOXOIMMOM TS IIOHUMAaHUS (VO-1) Bomp.(1ce
OCHOBBI OITK- | OCHOBHBIX 3aKOHOMEPHOCTEH PU3NYECKHX, KoHcIekT M.): 1-19,
MEXaHIKA 3 XUMHYECKUX, OMOXMMUYCCKHUX, (TTP-7) 29-31
OHMOTEXHOJIIOTMYECKHX mpoueccos, Tecr NQI (HP'
TMEPCICKTUBHBIC HAITPABJICHUA PAa3BUTHUA 1)
MMPUKIIaIHBIX pa3acioB (I)I/ISI/IKI/I, COBPCMCHHbBIC
(1)I/I3I/I‘IQCKI/IQ MECTOAbI HCCIICAOBAaHUA
YMeeT ucnoan30BaTh 0a30BEIE 3HAHUS B Pemienue 9K33MeH
00J1aCTH MEXaHWKH I OOBSICHEHHUS SBIICHHH 3anay (ITP-2) 9.1.1-
NPUPOJIBI, PA0OTHl TEXHHUYECKUX YCTPOHUCTB U TBopueckue D14
TEXHOJIOTMYCCKUX MPOUECCOB, AJId PECIICHUA 3amaHus
3a1a4, aHaJIM3UPOBATh PE3YyJIbTaThl (cocTaperme
HKCIIEPUMEHTA, OCYIIECTBIATh sanaq) TIP-13
CTaTHUCTUYECKYI0 00paOOTKY JTaHHBIX,
MIOJIy4E€HHBIX B XOJI€ DKCIIEPUMEHTA, JI€JIaTh
BBIBO/IbI
Biajeer nprueMaMu poBeICHUS Jlaboparopnas | Dx3ameH
IKCIIEPUMEHTAIILHBIX UCCIIEIOBaHU, 00paObOTKH pabora (TIP-6) | D.1.1-
JAaHHBIX U3MCPCHHA, aHAJIN3a U CUCTEMAaTHU3allun D9.14
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3HaeT QpyHIaMeHTaIbHBIC Pa3aeibl GU3UKU B VcerHbli OTBET | DK3amMeH
o0BbeMe, He0OXOIUMOM TSI TOHUMAaHUS (YO-1) Bormp.(lce
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3UIECKHX, KoHCIeKT M.): 20-28
XUMHYECKUX, ONOXUMHYECKUX, (TTP-7)
OMOTEXHOJIOTMYECKHX MPOLECCOB,
NEepCTICKTUBHBIC HAIIPABICHHS PA3BUTHS
NPUKJIAJIHBIX Pa3aeioB GU3NKH, COBPEMEHHbIC
(bu3HIecKne METO Il HCCIeIOBAHNS
Monayinb 2. ‘YMmeer ncnonb30BaTh 0a30BbIEC 3HAHUSA B Pemenue DK3aMeH
Mexanunyeck oOmact hu3uKy A7t 0OBSICHEHUS SIBJICHUH 3amgay (I1P-2) A.1.5,
158 OIIK- | npuposl, pabOTEI TEXHHIECKHUX YCTPOWCTB U JlaGoparopuas | D.1.14
KojebaHus u | 2, TEXHOJIOTHYCCKHX NPOICCCOB, PEMICHHS 337134, | a5y (TTP-6)
YUpYyTHC OIIK- | ananusuposarts pe3yJIbTaThl SKCIIEPUMEHTA,
BOJIHBI. 3 OCYIIECTBIISATh CTATUCTUYECKYIO 00pabOTKY
JTAHHBIX, ITIOJYYECHHBIX B XOJ€E
DKCIIEPUMEHTA, J1€J1aTh BBIBOBI
Baaneer npuemamu ananusa u cuctematusanuu | JlaboparopHast | Dk3ameH
MOJy4YeHHOU MH(OpMAINK, MOJICIIMPOBAHHUS pa60Ta (HP_G) 9.1.5,
HPOLIECCOB U SBJICHUM /TS BBISIBICHHS 3.1.14
OCHOBHBIX 3aKOHOMEPHOCTEH UX IIPOTCKAHUA,
HABBIKaMU pabOThI C U3MEPUTEIbHBIMU
npubopaMu U ciocobaMu IpeCTaBICHUS
MoJy4eHHOU nHpopmanuu
3HaeT QyHIaMEHTAIbHbBIE Pa3/IEIbl VCTHEI OTBET | DK3aMeH
MOJIEKYJISIPHON (DM3UKH U TEPMOJNHAMUKH B (YO-1) Bomp.(1ce
o0beMe, HeOOXOJMMOM JUTsl IIOHUMAHUST KoOHCIEKT M.): 32-56
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3MIECKUX, (TTP-7)
XHUMHUUYECKHX, ONOXHUMHYECKUX, Tecr No2 (TTP-
OMOTEXHOJIOTMYECKHUX MPOLIECCOB , 1)
COBpPEMEHHYI0 NPHOOPHYIO 6a3y, OCHOBHbBIE
XapaKTePUCTUKU U3MEPUTEITHHBIX MPUOOPOB
YMeeT ucnonb30BaTh 0a30BbIC 3HAHMUS B Pemenue DK3aMeH
Moxys 3. OIIK. 001acTi MOJIEKYJISIpHON (PH3UKH U ) 3anadg (ITP-2) 9.1.6-
MosieKyspH 3 TEPMOANHAMUKY ISl OOBSICHEHUS sIBneva/I JlaGoparopuast | D.1.13
ast pu3nKa u b MIPHUPOJIBI, PAOOTHI TEXHUUYECKUX YCTPOUCTB U paGora (ITP-6)
TepPMOIHHAM TEXHOJIOTMUECKHUX MPOLIECCOB, PEILICHUS 3a/1a4, Tropueckue
HKA. HO}16I/IpaTI: HEO0OXOAUMBIE TIPUOOPHI JIJIst -
W3MEPEHHUI OCHOBHBIX MapaMeTPOB (cocTaBnenue
MIPOIIECCOB U OOBEKTOB, BEIOUPATH HYKHBIC sanau) ITP-13
METO/Ibl U3MEpEHuH, 00pabaThIBaTh
pe3yJIbTaThl U3MEPEHUI
Buaneer npuemamu ananusa u cuctemartusauun | JlaboparopHast | Dk3aMeH
HOJTyYSHHOU HH(POPMAIIMHU, MOACITNPOBAHUS pa6ora (ITP-6) | D.1.7-
HPOLIECCOB U SIBJICHUM /IS BHISIBICHHS 31.12

OCHOBHBIX 3aKOHOMEPHOCTEHN UX MIPOTEKaHUS,
HaBBIKaMU pa6OTBI C UBMCPUTCIIBHBIMHU
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npubopaMu U crioco6aMu MpeACTaBICHUS
MOJIy4YeHHOH nH(popMaIu

3HaeT GpyHIAMEHTaIbHBIE Pa3/IEITbI VYCTHEI OTBET | DK3aMEH
DIIEKTPOJMHAMUKH B 00BbeMe, HeobxoauMoM It | (YO-1) Bomnp.(2ce
NOHMMaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH KOHCIEKT m.): 1-33
(HU3UYECKUX, XUMHIECKUX, OMOXUMUYICCKHUX, (ITP-7)
OMOTEXHOJIOTUUECKHUX MPOLIECCOB, Tecr No3 (ITP-
COBPEMEHHYIO PUOOPHYIO 0a3y, OCHOBHBIC 1)
XapaKTePUCTUKU U3MEPUTEIbHBIX MPUOOPOB
YMeeT UCTIONIB30BaTh Oa30BbIC 3HAHUS B Jlaboparopnas | Dx3aMeH
00J1aCTH IIEKTPOAMHAMUKH I OOBSICHEHHS pa6ora (ITP-6) | 2.2.3-
SIBJICHUI TIPUPOABI, PAOOTHI TEXHUUECKUX 325
Monyis 4. OIIK- | ycTpoifcTB M TEXHONOrMYECKHX MPOLIECCOB,
Onekrpuyect | 3 oI0UPaTh HEOOXOIUMBIC TTPHOOPHI IS
BO 1 IIK-1 | y3mepennit ocrosmEIx mapamerpos
MATHCTHEM. MIPOLIECCOB U 0OBEKTOB, BRIOUPATH HYKHBIE
METO/Ibl U3MEpPEHUl, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUI
Baaneer npuemamu ananusa u cuctematusanuu | JlaboparopHast | Dk3ameH
MOJy4YeHHOU MH(OpMAINK, MOJICIIMPOBAHHUS pa60Ta (HP_G) 2.2.1,
HPOLIECCOB U SBJICHUM /TS BBISIBICHHS D.2.2,
OCHOBHBIX 3aKOHOMEPHOCTEH UX IIPOTCKAHUA, 32,3
HABBIKAMU Pa0OTHI ¢ U3MEPUTEIILHBIMU
npubopaMu U criocobaMu IpeCTaBICHUS
MoJy4eHHOU nHpopmanuu
3HaeT QyHIaMEHTaIbHbBIC Pa3/eNbl ONTHKU B VeTHRIM OTBET | DK3aMeH
o0beMe, HE0OXOIMMOM TSI TOHUMAaHUS (YO-1) Bormp.(2ce
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3HIECKUX, KoOHCIEKT M.): 34-44
XUMHUYECKUX, OHOXUMHUYECKHUX, (TTP-7)
OMOTEXHOJIOTUYECKHUX MPOLIECCOB ; Tect Nod (ITP-
CIocoObI TUTAHUPOBAHUS U OPTaHU3AIHH 1)
y4eOHOM pabOThl, OCHOBHBIE BUIBI
WH()OPMAIIMOHHBIX PECYPCOB U METOJIUKY
paboTHI C HUMU
YMeer ucnonb30BaTh 6a30BbIE 3HAHUS B JlaboparopHast | Dx3aMeH
Mozyib 5. SHK' 00JIaCTH ONTHKH JJIsl OOBSICHEHHS SIBIICHUIN pa6ota (ITP-6) | D.2.6-
OnTHKA. MIPHUPOJIBI, PAOOTHI TEXHMYECKUX YCTPOUCTB U 3.2.10
OK-5 | exnonormeckux HPOIIeCCOB; COCTABIIATE
1aH paboThl U OCYIIECTBISATH aHAIIU3 €
pPEe3yJIbTaTOB, OCYILECTBIIATh MOUCK HYKHOMN
uH(pOpMaIIMK, B TOM YHCIIE 3apyOeKHOM, ¢
HCIIOJIb30BAHUEM PA3JIUYHBIX
WH()OPMAITMOHHBIX PECYPCOB
Biageet HaBbIKAMU PabOTHI C HCTOYHUKAMHU JlaGoparopHas | Dx3aMeH

nH(pOpMAIIH, TPHEMaMH aHaJIN3a ’
CUCTEMaTH3alluH MTOyYeHHON HH(OopMaIyy,

pabora (TTP-6)
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MOJCITHPOBAHUS TIPOIIECCOB U SIBJICHHUH IJIS

2.2.7,

BBISIBJICHHSI OCHOBHBIX 3aKOHOMEPHOCTEH HX D.2.8,
NPOTEKaHUS, 32.13
3Haer QyHIaMeHTaTBHBIE Pa3/ieibl aTOMHON VcTHBIM OTBET | DK3aMeH
¢bH3uKY B 00beMe, HEOOXOTUMOM JIJISt (YO-1) Bomnp.(2ce
NOHMMaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH KoncmekT M.): 45-52
(HU3UYEeCKUX, XUMHIECKUX, OMOXUMUYICCKHUX, (ITP-7)
OMOTEXHOJIOTHYECKHUX MPOLIECCOB, Tect Ned (ITP-
NEePCIICKTHUBHBIC HAIPABJICHHS PA3BUTHUS 1)
NPUKJIAJHBIX Pa3aenoB (GU3NKH, COBPEMEHHbIE
(bu3HYecKue METOIbI UCCICIOBAHUS
YMeeT UCTIONIBb30BaTh 0a30BbIC 3HAHUS B Jlaboparopnas | Dx3ameH
Mopyns 6. OIK- obnacTu aTOMHOM (PU3HKY TSI OOBICHEHUS pabora (ITP-6) | D.2.12,
ATtomHas 2 SIBJICHUH TPUPOJIBI, pabOThI TEXHHUECKUX 9213
(Gusuka u O’HK_ YCTPOHCTB ¥ TEXHOIOTHYECKUX TIPOLIECCOB,
OCHOBBL 3 AQHAIU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA,
KBaHTOBOM OCYIIECTBIIATH CTATUCTHYECKYIO 00paboTKy
TeopHi. JIaHHBIX, MTOJTYYECHHBIX B XOJ€E
AKCIIEPUMEHTA, JI€JIaTh BBIBOJbI
Baangeer npuemamu ananusa u cucrematuzauuu | JlabopatopHas | Dk3ameH
HOyYSHHOU HH(POPMAIINHU, MOACTAPOBAHUS pa6ota (ITP-6) | 2.2.12
IMPpOUCCCOB U ABJICHUU IJIA BBIABJICHUA
OCHOBHBIX 3aKOHOMEPHOCTEH MX NMPOTEKAHMS,
HaBBIKAMH pabOThI C UBMEPUTEITLHBIMU
npudopaMu U crioco0aMu MpeACTaBICHUS
MOJTy4eHHOU nHpopmanun
3Haer QyHIaMEHTAIBHBIE pa3/ieibl sICPHON VcTHBIN OTBET | DK3aMeH
¢u3ukn B 00beMe, HEOOXOAMMOM IS (YO-1) Bormp.(2ce
IMOHMMAaHWUA OCHOBHBIX 3aKOHOMEPHOCTEU KOHCHCKT M) 53_65
(GU3HIEeCKUX, XUMHUUECKHUX, ONOXUMHIECKHX, (TTP-7)
OMOTEXHOJIOTMYECKUX MPOIIECCOB Tect Ned (TTP-
Monayns 7. OIIK- 1)
Slnepuas 3 YMeeT ucnob30BaTh 0a30BbIC 3HAHMUS B Jla6opaTopHas | DKk3amMeH
dusmKa. obnactH sijepHON (pU3HKH ST OOBSCHEHUS pabora (ITP-6) | D.2.11,
SIBIIEHUI TPUPOBI, paOOTHI TEXHIUUECKHUX D2.14
YCTPOWCTB M TEXHOJIOTHYECKUX TPOIIECCOB
Buaneer npuemamu ananusa u cuctemartusauun | JlaboparopHast | Dk3amMeH
MONy4YeHHOU HH(OpMAIHK, MOJICITIMPOBAHHUS pabora (ITP-6) | D.2.14

MIPOLIECCOB U SIBJICHUH AJIS BBIBICHUS
OCHOBHBIX 3aKOHOMEPHOCTEN UX MPOTEKAHUS

IlIkaJia oueHUBaHUs YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIIUI

no AucuMIInHe «Ou3nuKa»
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Kon u Jrtansl GopMHPOBAHUA KpUTEpHUHU NoKa3arejJu 0aJ1IbI
(popmyIMpOB | KOMIIETEHIIUH
Ka
KOMIETEeHIIUH
¢dbyHnamenTanbHbele | pusnueckue ¢busnyeckue 45-64
3aKOHBI U | 3aKOHBI "
OITK-2 - paszziensl pU3UKU B
FOTOBHOCTE HEOBXOMMMOM IS HEO0O0XOINMEBIE HEO0O0XOINMEBIE
HCIIONB30BATh | 3HaeT TOHIMAHYS UL OOBSICHEHUS | ISl OObSCHEHUS
U3UYECKUX U3UYECKUX
OCHOBHBIC (TOpOroB | OCHOBHBIX b N b ’

. . | ABTICHUHA U | XUMHYECKUX
3aKOHBI bIit 3aKOHOMEpPHOCTEH ’
€CTECTBCHHOHA IPOLIECCOB OMOXUMUYECKU

YPOBEHb) | PUBUUYECKHX,
YUHBIX X,
XUMHYCCKHX
JMCLUTUIAH B CCKHX, OMOTEXHOIOTHY
npodeccuonan OMOXMMHYECKHUX, CCKHX
BHOM OMOTEXHOJIOTHYECK IPOLECCOB
ACATCIIbHOCTH, HUX OPOLECCOB
MIPUMEHSTh
METO/IbI UCIIOJIb30BATh pEIINTh 33a/1a4y, | UCIOIh30BaTh 65-84
MaTEMaTHIECK 0a30BbIC 3HAHUS B | BOCIIOJIB30BAaBII | (DU3UYCCKHE
Oro aHajm3a u 001acTH (U3UKU U | UCh OCHOBHBIMH | 3HAHMS JUIs
MO/JICIIUPOBAHU
N buznvecKue (bu3nIecKuMHU 0OBSICHEHHS
b
TEOpETHIECKOT METO/IBI 3aKOHAMH; paboThI
oW yMeeT WCCIICIOBAHMSI IS | POBECTH TEXHHUYECKUX
skcnepumenTta | (IPOABMH | OOBACHEHUS dbuznveckuit YCTPOWCTB U
JTHHOTO YThI#) SIBIICHUH TIPUPOBI, | SKCTICPUMEHT U | TPOTEKAHUS
UCCICAOBAHNA, paboThI OCYIIIECTBHUTH ¢buznIecKux
OLIK-3 - TEXHUYECKHX 00paboTKy SIBJICHUI
CIIOCOOHOCTH .
YCTPOMCTB U | DKCIIEPUMEHTA
HCIOJIb30BaTh
3HAHIS O TEXHOJOTHYECKUX | bHBIX JIaHHBIX;
COBPEMEHHOM 1IponeccoB
¢buznueckoi
npuemMamMu npuemMamMu 85-100
KapTHHC MHpa, IpUeMaMy aHaIM3a P P
MPOCTPaHCTBE CUCTeMAaTH3all | CUCTEMaTH3aIu
U CUCTeMAaTH3aIuU
HHO- . Y Pa3HOPOJHBIX | M U 0000IIEeHUS
MTOJTyYECHHOM
BPECMCHHBIX (by (bakToB, MTOJTyYEHHBIX B
nH(pOpMaITIN
3aKOHOMEPHOC ’ OCYIICCTBIICHUS | SKCIIEPUMEHTE
TSAX, CTPOCHUHT MOJICITMPOBAHUS
aHanm3a pe3yIbTaToB,
BEIIECTBA VIS | BIajeeT MPOIIECCOB " 5
. . MOJIYYCHHBIX B | CIIOCOOHOCTHIO
[TOHHMAaHHA (BBICOKHI) | SIBTICHHIH, y
. OKCIIEPUMEHTE | JIeNaTh BHIBOJIBI
OKPYHAIOLICro U3MepeHuit ISt P
MHUpa " pe3yIbTaToB, U TIpe/yiarath
. BBISIBJICHUS
SIBIICHUU BBISIBJICHUS pEeKOMEeHAaLuU
OCHOBHBIX
HIPUPOIBI . | ocHOBHBIX o
3aKOHOMEPHOCTEH
3aKOHOMEPHOCT | UCIIOJIb30BaHUIO
UX TIPOTCKAHHS -
e
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MOJIYUCHHBIX

pe3yabTaToB
OK-5- CIIOCOOBI METOJIbI paboThI | OCHOBHBIC BUABI | 45-64
CIIOCOOHOCTB IUIAHUPOBAaHUS ¥ | € PA3JIMYHBIMU | uH(POPMAIIMOHH
menonb3oBaty | SHACH OpraHu3aluu MCTOYHUKAMU BIX  PECYPCOB,
COBPEMCHHDIC (HUO pOToB y4eOHOll  paboThI, MHGOPMALMH ¥ | \eop1 paboThI
f:;gg;gmﬂ (I];I ;I[I)/IOBeHB) OCHOBHBIE  BUJbI OasaMu JAHHBIX | ¢y
TOM THCIIE MH(POPMALIMOHHBIX
nH(pOpMaLUOH pecypcos
HBIC) B
npoeccHoHal COCTaBJIATh  IUIAH | OCYLIECTBIATh | OCYLIECTBIATh | 65-84
BHOM paboThI U | IOUCK HY’)KHOU | IIOUCK HYXXHOH
ACATCIbHOCTH OCYILIECTBJIATH undopmaruu, B | uadopmaiuu, B
yMeeT aHau3 ee | TOM 4Hcie TOM YHCJIe
(MpoABUH | Pe3yIbTATOB 3apyOeXHOM, C | 3apyOeKHOI, ¢
YTBIN) WCIIOJIB30BAHUE | UCIIOJIB30BAHUE
M pa3IHYHBIX M pa3IHYHBIX
UHPOPMALMOHH | HH(POPMAITMOHH
BIX PECYPCOB BIX PECYPCOB
HaBBIKAMU paOOTHI | HABBIKAMH HaBBIKAMHU 85-100
c UCTOYHHUKAMU | pabOThI C UCIIOJIb30BaHUS
BJaJieeT uHpopMaun UCTOYHHUKAMU UH(POPMALIMOHH
(BBICOKHIA) UHpOpMaLIUU BIX PECYPCOB
JUIs IOJTyYeHuUs
HOBOTO 3HAHHS
COBPEMEHHYIO Ha3HAa4YeHWe U | 00macTH 45-64
npubopHyro  6asy, | CIOCOObI NPUMEHEHUSI
TK-1- 3HaeT OCHOBHBIE MCIIONIb30BAHUSA | P3MEPHUTENBHBIX
CIIOCOOHOCTh pasHBIX  THTIOB 5
OCYIIECTRIATS (TOpOToB | XapaKTEPUCTUKU . puOOpoB B
e —— M3MEPHUTETBHBIX proopoB UCCIIEI0BAHNH
KHii Ipolecc B YpOBEHB) | MPUOOPOB OMOTEXHOIOTHY
COOTBETCTBUU €CKHX
C perjiaMeHToOM TIPOIIECCOB
"
HUCIONb30BaTh noa0uparth BEIOMpATh OCYLIECTBJISATh 65-84
TCXHUICCKHEC HEO0OXOIMMBbIE HYKHBIC METO/IBI | He0OXOJMMBbIE
CpeaCTRa [T pudopsI quis | M3MEpeHHUi, U3MEPEHHS U
U3MEPEHUA yMeeT . 00pabaThIBaTh
U3MepeHUi aHATM3UPOBAThH
OCHOBHBIX (mponBUH pe3yabTaThl
NApaMETPOB yTEIi) OCHOBHBIX HaMepeHH pe3yIbTaThl
OMOTEXHOJIOTU [1apaMmeTpoB
YEeCKHUX MPOIIECCOB "
NIpOLECCOB, 00BEKTOB,
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CBOMCTB CBIpbs HaBbIKAMU palbOTHI | HABBIKAMH HaBbIKaMU 85-100
U IpOoAYKIMH C U3MEPUTEIILHBIMU | aHAIU3a U HCIIOJIB30BaHUS
npudopamu u | 00paboTKn HU3MEPUTEIBHBIX
crocobamu pe3yJIbTaToB puOOpoOB 1ist
BJIa/IeET .
.. | IpelCTaBICHUS U3MEpEeHUI orpeeneHus
(BBICOKHIN) .
MOJTy4YEeHHOM napaMeTpoB
uHpopmaruu OMOTEXHOJIOTHY
€CKUX
MPOLIECCOB
OIIK-2 - dbyHgamMeHTanbHbIe | (PU3UYECKUE (dbuzndeckue 45-64
CIIOCOOHOCTB U pazzesbl (GU3UKK B | 3AKOHBI U | 3aKOHBI u
TOTOBHOCTD o0Beme, opmyuer, opmyuer,
HUCIIOJIB30BATh HEOOXOIUMOM IS HE00XOUMBIE HE00XOUMBIE
OCHOBHBIE
I 3HACT OHMMAHHNS UL OOBSICHEHHS | JUUISI OOBSICHEHUS
(IOPOTOB | OCHOBHBIX (bu3mIecKux (bU3UYECKUX,
CCTCCTBCHHOHA | . | SBICHHI U | XUMHYECKUX,
YUHBIX BIii 3aKOHOMEPHOCTEMH
MPOLIECCOB OMOXUMHYECKHU
JUCLUIUIMH B | ypOBEHb) | PU3UUCCKUX, X
npodeccrona ’
LHOI XUMIACCKUX, OMOTEXHOIOTHY
OMOXUMHYECKHUX, CCKIIX
HCATCIBHOCTH, OMOTEXHOJIOTHYECK
PUMEHSTH IpOIECCOB
METOIBI UX MIPOIECCOB
MaTeMaTH4eCK
UCTIOJTb30BaTh pemuTh 3a/1a4y, | UCTOIH30BAThH 65-84
OT0 aHalin3a
MOJEMPOBAHH 0a30BbIC 3HAHHS B | BOCIOJL30BaBII | (pu3UUecKue
a, 0o0sacTi (PU3UKU U | UCh OCHOBHBIMU | 3HAHUS IS
TEOPETUYECKOT buznveckue dbuznyecKkuMu 00BSACHEHUS
ou METO/IBI 3aKOHAMH; paboThI
OKCHCPUMCHTA | yyjeer WCCIIENIOBAHUS JUISl | TIPOBECTH TEXHUIECKUX
JLHOTO . .
(mpoaBUH | OOBSICHEHUS ¢buznyeckuit YCTPOWCTB U
UCCIIETOBAHMSI, . .
OITK-3 - YTBIN) SBIIGHUN TIPUPOABI, | SKCTIEPUMEHT U | IPOTEKAHUS
CIIOCOBHOCTE paboThI OCYIIECTBHUTH (bu3muecKux
HCIOJIb30BATh TEXHUYECKUX 00paboTKy SIBJICHUI
3HAHUSA O YCTPOMCTB U | DKCIIEPUMEHTA
COBPEMCHHOU TEXHOJIOTHYSCKNX | bHBIX JAHHBIX;
¢buznyeckoi MPOLECCOB
KapTUHE MHPA,
HPOCTPAHCTBC npreMamu aHanu3a | IPHEMaMu npueMaMu 85-100
HHO-
M CHCTeMaTm3amuu | CUCTEMAaTH3aly | CHCTeMaTu3allu
BPEMEHHBIX cucreMatusai 6506
i Y Pa3HOPOJHBIX | U U 0000IIEeHNS
3aKOHOMEPHOC [TOJIy9CHHOU p pol m
TAX, CTOGHHH | Bajeer uH(OPMAIIHH, (akToB, MOJIyYE€HHBIX B
BCHICCTBA OJIA (BBICOKHﬁ) MOJEIUPOBAHUS OCYHIECTBJICHUA | OKCIICPUMEHTE
MMOHNUMAaHUS IPOLIECCOB W | aHanm3a pE3yNbTaTOB,
OKpYy2Karolero SBJICHHUIA, MOJYYEHHBIX B CIOCOOHOCTHIO
MHApa H3MEpeHHUI q1s | OKCIIEpUMEHTE JeN1aTh BBIBOJIbI
AABIICHHIH pe3yNbTaToB U IpejjiaraTh
NPHPOJIBL BBISIBJICHUS )
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OCHOBHBIX BBISIBIICHUS PEKOMEH1alluu
3aKOHOMEPHOCTEN | OCHOBHBIX o
UX IPOTEKAHUS 3aKOHOMEPHOCT | UCIIOJIb30BAHUIO
en IOy YEHHBIX
pe3yabTaToOB

MeToanyeckue peKOMeHAaluM K MPoLeAypaM OLeHUBAHUSA Pe3yJIbTAaTOB
OCBOCHUS JUCHUILIMHBI «PHU3NKA»

Texkymas arrecranms CTyAeHTOB. Tekymas arrecranus CTYIEHTOB IIO
nucuuIuinHe «Ou3nKa) MpoOBOAUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMATHUBHBIMU
aktamu JIBDOV u sBasercst o0s3aTeIbHOM.

Texymas arrectanust no gucuuiuiiHe «®Pu3nka» MOpoBOoAUTCS B (opme
KOHTPOJIHBIX MEpPONPHATHI {3alMThl J1a00paTOpHOM paboThI, pElIeHHs 3aqady U
YCTHOTO OTBETAa Ha CEMHHApe, TECTUPOBaHUs, 3alMTHI pedepara) MO OLEHUBAHUIO
(aKTHYECKUX pe3yJIbTaTOB OOYYEHHsI CTYJEHTOB M OCYILIECTBISETCA BEIyIIHM
IIPENOAaBaTeNIEM.

OObeKkTaMu OLICHUBAHMSI BHICTYTIAIOT:

- yueOHasg JMCUUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTb
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3a/IaHHM, IMOCEIAEMOCTh BCEX BHUJIOB 3aHATHHU IO
aTTecTyeMOl IUCLMIUIMHE), OILCHUBAaeMasl IyTeM MPUCYKICHUS JONOJHUTEIbHbIX
OaJIJIOB 32 CBOEBPEMEHHOE BBIIMOJIHEHUE U 3AIUTY Ja00OpaTOPHBIX padoT;

- CTENEHb YCBOEHUS TEOPETUYECKHUX 3HAHUM, OLICHMBAEMas IO PE3yJIbTaTaM
pELIeHM 3a/1a4 U YCTHBIX OTBETOB HA CEMUHApax, cOOece10BaHUs IPU 3aAIUTE TEOPUU
U JIOMYyCKE K J1abOpaTOpHBIM padoTaM U IO pe3ysbTaTaM TECTHPOBAHUS; TOMYCK K
BBITNIOJIHEHHIO J1a00paTOPHOI pabOTHI MPOBOAUTCS MEpe] IKCIIEPUMEHTAIBLHON YaCThIO
paboTbl M TMpeAnojaraer cobeceloBaHWE MO OTACIbHBIM BOMNpPOCAM TEOPUH,
OTHOCSIIIUMCS K JaHHOW paboTe U 1O METOAUKE MPOBEJACHHS HKCIIEPUMEHTA; 3allUTa
TEOpPUH TPOBOJUTCS TMOCIE BBINOIHEHUS SKCHEPUMEHTAIILHOM YacTh paloThl U
IpeanosaraeT NpoBepKy 3HaAHUI CTYAEHTOB MO KJIFOUYEBBIM TEOPETUYECKHUM BOITPOCAM
TeMBbI pPa0OTHI; OIIEHKA padOThI HA CEMUHAPE OCYLIECTBIIACTCS Ha TEKYIIUX 3aHITHSIX U

npeamnojgaract rmpoBEPKy 3HAHUU CTYACHTOB I10 KIIKOYCBLIM TCOPECTHUUCCKUM BOIIPpOCAM
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TE€MbI; TECTUPOBAHUE MPOBOJUTCS MO 3aBEPIICHUIO MU3YYECHHS OTICIbHBIX MOJyJEH
JUCIUTUTNHBL

- YPOBEHb OBJIAJICHUS TPAKTUUYECKUMH YMEHUSIMU U HaBBIKAMU 10 BCEM BHJIaM
y4eOHOM  paboThl, OLIEHMBAaeMbIi MO  pe3yjbTaTaM  pelieHus  3ajad,
apryMEHTUPOBAHHOTO OOBSICHEHHS PEIICHUS U aHalu3a MOJyYeHHOTO OTBETa, IO
pe3yNbTaTaM BBIMOJIHEHHSI M 3allUTHI Ja00paTOpHBIX paboT; 3amuTa J1a00paTOpHO
paboThl MperosaraeT JAEMOHCTPAIMIO YPOBHS BIIAJICHUS HaBBIKAMH pPabOTHI C
U3MEPUTENbHBIMH MTPUOOpaMu B TMpoliecce padoThl, apryMEHTUPOBAHHOE H3JI0KCHHE
pPe3yJIbTAaTOB JKCIEPUMEHTA, UX MaTEMaTHYECKyI0 00paboTKy u (HopMyJIupOBaHHE
BBIBOJIOB 110 paboTe B OTUETE MO J1abopaTopHOM padoTe;

- pe3yJIbTaTbl CaMOCTOSITEIbHOM padOThl, OLIEHUBAEMbIE MPHU MPOBEPKE
KOHCIIEKTa, 3aliuTe pedepaTa; MpoBepKa KOHCHEKTa JIEKIHUI/BONPOCOB Jis
CaMOCTOATENIBHOTO M3YyYEHHs MPOBOJUTCA MO 3aBEPIICHHIO TEOPETHUYECKOrO Kypca;
3amura pedepaToB Mo MpodecCHOHATEHO-OPUEHTUPOBAHHOW TEMATHUKE MPOBOJUTCS
[0 3aBEPIICHUI0 W3YYEHHS] OUCHUIUIMHBI WA €€ MOZIYJSl U OLEHHUBAETCA Kak
JIOTIOJIHUTENIbHASL BHEAY IUTOPHAs padoTa CTyAeHTa (HE sIBIsETCS 003aTEIbHOMN).

IIpomexkyTouHasi arrecTalmusi CTyAeHTOB. [IpomexyTouHas arrecTanus
CTYJIEHTOB MO JucuurinHe «Ou3uka» MpoBOJUTCS B COOTBETCTBUM C JIOKAJIbHBIMU
HOpMaTUBHBIMH akTamMu [IBDY wu sBasercs oOs3atenbHol. K mpomekyTrouHoit
arrecTallui  JONMYCKAKOTCH CTYAEHTbI, MOCEeHIABIINE TMPAKTHYECKHE H
JadopaTopHble 3aHSAITHS M YCHENIHO BBINOJHUBIIKE BCe 3aJaHUS TEKYyUIero
KOHTPOJISl, IPeJCTABJICHHbIE B JaHHOW padoyeil mporpamme.

B 3aBrucHMOCTH OT BHJ1a TPOMEKYTOUYHOTO KOHTPOJIS TIO TUCITUTIIMHE ¥ ()OPMBI
€ro OpraHu3aly MOTYT ObITh UCIOJIB30BAHBI PA3JIMYHbIE KPUTEPUHU OLIEHKU 3HAHUM,
YMEHHU U HaBBIKOB.

[lo ngucuumnianHe NTPEAyCMOTPEHbl CIEAYIOIIME BUIBI POMEXKYTOYHOM
aTTecTallu:

1 cemecTp —9K3aMeH; OIICHOYHOE CPEJICTBO — YCTHBIM ompoc B (opme
KOHTPOJIBHOTO  coOeceloBaHUsI C  BBIMOJHEHUWEM  3a/laHusl [0  MPOBEPKE

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

JUIsT TOArOTOBKM K DJK3aMEHY CTYACHTaM JArTCS BONPOCHL. OJK3aMEH
IIPOBOAMTCS BO BPEMS IK3aMEHALIMOHHOW C€CCUU. BO3MOKHO BBICTABICHHUE OLICHKH 110
PEUTHHTY.

OueHouyHbIEe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNU
Ilepeuenv munogvix 60npPoCcos 011 NPOMENHCYNOUHO20 KOHMPONA —

kzamena (1 cemecmp)

1. Mexanudeckoe ABMKEHHE, ero BUIbl. OTHOCUTEILHOCTh MEXaHUYECKOTO
JBUKEHUSA, cucTeMa oTcuera. OCHOBHAs 3a/1adya MeXaHUKU. MaTepualibHasi TOUKa.

2. Tpaektopusi, nepeMelieHue, myTh. 3aKOH CIO0KEHHUS MepeMEeICHU.

3. CKOpOCTh MEXaHUUYECKOTO JIBU’KEHUS. 3aKOH CIIOKEHUSI CKOPOCTEH.

4. VYckopenue. HopmanbHOE, TaHT€HLMAIBHOE M IOJHOE YCKOPEHHS, HUX
CBS3b.

5. JIBKeHHEe TOYKH 10 OKPY>KHOCTH. YTJOBasi CKOpPOCTb, YIJIOBOE
YCKOpEHHE.

6. Cuna. Macca Tena. 3akoHbsl HprOTOHA, TpaHHIBI MX MPUMEHHUMOCTH.
NHepunalibHbIE CUCTEMBI OTCUETA.

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

8. Cuna tsxectu U Bec Tena. [leperpy3ku, HEBECOMOCTb.

9. Cunwmt ympyroctu. Jledopmarus, Bunmbl aedopmanmii. 3akon ['yka.
Yeunue (Hanpspkenue). [Ipeaen ynpyroctu, mpeaen npoyHOCTH.

10. 3akon I'yka mnsa nedopmanuu pactspkenus. Moayns FOnra. /uarpamma
PaCTSIKECHUM.

11. Mexanuyeckoe cocTosiHue, mnpouecc. IlapameTpbl MexaHHYECKOro
COCTOSIHUS, TapaMeTphl npoiiecca. DyHKIMS COCTOSHUS.

12. Mexanudeckas pabota, MOIITHOCTb.

13. Pabota cun TsxkecTy U ynpyroctu. KoHcepBaTUBHBIE CHIIBI.
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14. Mexanuyeckas SHEprus, €€ BHUJbl. 3aKOH COXPAHEHUS MEXaHUYECKOU
HHEPTHUHU.

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. OcHOBHOM 3aKOH TUHAMUKH BPAIIaTEILHOTO ABUKEHUSI.

19. MomeHT wuMmIysibca TeNa, 3aKOH COXpAaHEHUS MOMEHTa HWMITYJIbCa.
Kunernueckas 3Heprusi BpalaTeJIbHOIO JIBUYKEHUS U KATSIIErocs Tela.

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

21. MaremaTH4eCKuii MasTHUK

22. DusnyecKkuil MasSTHHK.

23. 3aryxaronue KojieoaHusl.

24. BrinyxaeHHbie kKoneOanus. Pezonanc.

25. Ynpyrue BOJIHBI, BUIbI BOJH. BomHOBasi MOBEPXHOCTh, (DPOHT BOJIHBI.
[IpuHumn ['roirenca-dpenens.

26. YpaBHEHHE IJIOCKON BOJHBI. JIJIMHA BOJIHBI.

27. Crosturie BOJHBI. ¥Y3JIbI U ITyYHOCTH.

28. 3BYKOBBIC BOJIHBI, XapaKTEPUCTUKHU 3ByKa. CKOpoCTh 3ByKa. MHppa3Byk
U yJIbTPa3BYK.

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

30. OTHOCUTENBHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX XapPAKTEPUCTUK TEJ U
SBJICHUH (OJJTHOBPEMEHHOCTH, JIJIUH OTPE3KOB, IPOMEKYTKOB BPEMEHN )

31. 3aBucumocTh Maccbl OT ckopoctd. IlomHas oHeprusa Tena B
pensTUBUCTCKONM MexaHuke. Kunetnueckast sHEprus.

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

€ro ImapamMcCTphl. TepMO,Z[I/IHaMI/I‘IGCKI/Iﬁ mponecc. 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.
CraTtucTryecKkuil CMBICH TEMIEPATYPbI U 1aBJICHHUS.

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

36.YpaBHEHUE COCTOSHHS HJI€AJbHOTO Ta3a. YHHUBEpPCAJbHAs ras3oBas
nocrosiHHasi. M3omporieccel, uX 3aKOHBI U TPaQUKH.

37. Pacnipenenenne mosekyn 1o ckopocTsaM. CpenHss, cpenHss
KBaJpaTUYHasl U HAUBEPOSITHEHNIIAsE 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 duimeHtT tuHaMu4eCcKon BSI3KOCTH.

41. TemnonpoBoiHOCTH ra3oB. KoadpuimeHT TermmonpoBoAHOCTH.

42. Hudbdysus B razax. Koapdunuent muddysuu.

43. PeanbHble Ta3pl. YpaBHEHME COCTOSIHUS peanbHOro rasa. IlompaBku

Ban-nep-Baanbca.

44. M30tepMmel peanbHOro rasa. Kpurnueckoe cOCTOSIHUE BEIIECTBA.
45. | Ha4a;I0 TEPMOAVMHAMUKY U €r0 PUMEHEHUE K Ta30BbIM IIPOLIECCAM.
46. KomuectBo Temnorel. TemnoeMKoCTh. YaeinbHas W MOJISIpHAs

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

cB00O/IbI. BHYTpeHHsI SHEpIUsl 1€albHOTO Ta3a.

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

Ha4vaja0 TEPMOJNHAMUKH.
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5l. Huxn Kapuo. KIIJ mukma Kapuo. Cnoco6wsl mnoBeimeHust KIT
TEIJIOBOM MaIllUHBI.

52, OHTponusi, ee cBokcTBa. CTaTUCTUYECKUI CMBICI 3HTPOIUHU.
TepmoauHaMuyeckasi BEPOATHOCTb COCTOSIHUSL.

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

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

55. Kpucrammueckue u amopdHbie BemecTBa. BUIbl KpuCTaNTMYECKUX
pemieTok. MOHOKPHUCTAIUIBI M MOJMMKPUCTAILIBI. M30Tponust M aHU30TPOIUSL.
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 0J11 NPOBEPKU
chopmuposannocmu HeoOXO0UMBIX YMEHU U HABBIKOE

D.1.1. Omnpenenuts MeHY JACIACHUSA IITAHTCHIUPKYISA H IPHOOPHYIO
norpemHocTb. OOBSACHUTh METOJUKY HW3MEPEHMsI JIMHEMHOro pasmepa Tena
ITAHTEHUIHUPKYJIEM.

2.1.2. OnpenenuTs LEHY AEJIEHUS MUKPOMETpa U NPUOOPHYIO NOTPEIIHOCTb.
OOBSACHUTH METOANKY U3MEPEHUS TUHEUHOTO pa3Mepa Teja MUKPOMETPOM.

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

D.1.4. Wsmeputh TONmuHy Opycka MukpomerpoMm (5-7 pa3), HaWTu
aOCOJIIOTHYIO U OTHOCUTEIBHYIO MOTPEITHOCTA U3MEPEHHUSI, 3aITUCaTh PE3yJIbTaT.

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

2.1.6. OOBSACHUTDH YCTPOHUCTBO U METOJIMKY HUCIIOJIB30BAHMS KaJOpUMETpa JJis
OINPEIENICHHS TEMIOEMKOCTH TeNa.

2.1.7. U3MepuTh BIXHOCTb BO3AYyXa MCUXPOMETPOM ABrycTa U OObSICHUTH

METOJAUKY U3MEPEHHM.
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92.1.8. O0BSICHUTD CIOCOO U3MEPEHUS BI3KOCTH KUIKOCTH.

2.1.9. OObsICHUTH TPUHLHUI U3MEpPEHUs TeMIlepaTyphl Teja, JaTh
XapaKTEPUCTUKY TEMIIEPATyPHBIX MIKaJ, TEPEYUCITUTh CIIOCOOBI HM3MEpPEHUs
TeMIlepaTyphl Tela.

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

3.1.11.  OO6bsicuuth rpaduueckuid Ccrmocod U3MEpeHHs] TeMIepaTyphbl
IJIaBJICHUS M OTBEPJICBAHUS KPUCTALTUYECKOTO Tea.

3.1.12. Omnucatp MeToa u3MepeHus KodpQuIMeHTa MOBEPXHOCTHOTO
HATSOKEHUS KUAKOCTH. OOBICHUTD JIEHCTBUE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

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

D.1.14. Haiitu jniuHYy 3BYKOBOM BOJHBI 3aJaHHOM 4YacTOThl. OOBSICHUTH
CBOMCTBa YJIbTPa3ByKa U HCIOJIb30BAHUE YJIHTPA3BYKOBBIX METOJOB B IHUIIEBBIX
TEXHOJIOTHUSX.

Ilepeuens munogvlx 60npocos 0 NPOMEIHCYymouH020 KOHRMPO —

IKzamena (2 cemecmp)

1.  DneKkTpuyecKkuil 3apsl, CBOWCTBA 3apsiaa. ToueuHbld 3apsii. 3aKoH
Kyiona.

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

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

4. Pabora mepemenieHus 3apsjga B DJEKTPOCTATUYECKOM  TOJIC.
IToTeHnmanabpHbBIE TOJIA.

5. CBs3b HaNpsHKEHHOCTH M MTOTEHIMAana. [ paiueHT noreHuyana.

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

7. Huonextpuku. llonspHele W HenoysipHble MOJEKyJbl. llomsipuzanms

AUBJICKTPHUKOB, €C BUBI.
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8.  DIIEKTPUYECKHM MOMEHT AUNOJISL. BekTop nmonsipuzanuu. IEKTPUIECKOE
cMmenieHne (MHIyKuus). JAusnekTpuyeckasi MpOHUIIAEMOCTh BEIIECTBA.

9. Ilone B mpoBoAHUKAX. YCIOBUSI paBHOBECHUS 3aps/I0B HA MPOBOJHUKE.
EMKOCTBh TPOBOJIHHKA.

10. KonpaeHcaTopsl, BUIBI KOHJIEHCATOPOB. EMKOCTB KOHAEeHCaTOpa. EMKOCTB
IJIOCKOTO KOHAeHcaTopa. Bubsl coeIMHeHUsT KOHIEHCATOPOB.

11. DHeprus 3apsH>KEHHOTO KOHAEHCATOpa. DHEPTHs SJIEKTPUYECKOTO TOJI,
MJIOTHOCTH YHEPTUH.

12. Tox mnpoBomumoctH. Cuina TOKa, IUIOTHOCTH TOKAa. Y CJIOBUSA
CyIlIecTBOBaHMs ToKa B 1enu, JJ1C.

13. ComnpoTuBlieHHE€ TMPOBOJHWKA, €ro 3aBUCUMOCTH OT pPa3MepoB
NpOBOAHUKA U  Temmeparypbl. (CBepXmpoBOAUMOCTb. Buuabl coenuHEHUs
IIPOBOJITHUKOB, 0011I€€ COIPOTUBIICHHUE.

14. OCHOBHbIE TPEACTABICHUS AJICKTPOHHONH TEOPUU MPOBOJUMOCTU
MeTasuioB. [I10THOCTE TOKa (BBIBO).

15. 3akoH Owma pais OAHOPOAHOrO YyyacTka wenu. 3akoH Oma i
HEOJHOPOJHOTO ydyacTka menu. 3akoH Oma mma 3aMkHyTou nenu. KopoTkoe
3aMbIKaHUE.

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

17. CoOcTBeHHAasi MPOBOJUMOCTD MOJYITPOBOIHUKOB, €€ BUbl. 3aBUCUMOCTD
MPOBOJANMOCTH TOJIYITPOBOAHUKOB OT TEMIIEPATYPHI.

18. IlpuMecHass TPOBOAMMOCTH IMOIYNPOBOJHUKOB, €€ BHAbl. KOHTaKT
MOJTYTIPOBOIHUKOB PAa3HOTO TUIA MPOBOAUMOCTHU. [ [puMeHeHne moympoBOTHUKOB.

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

20. 3axoH bwuo-CaBapa-Jlannaca. MHayKuusi Mo OpsSIMOTO W KPYTrOBOTO
TOKOB.

21. [upKyJauus BEKTOpa MarHUTHOW MHAYKLUHMH. TeopeMa O HHUPKYJIALMH.

I1oxe conenonna.
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22. Cuna JlopeHua, IBMKEHUE 3apsKEHHOW YAaCTHIbI B MAarHUTHOM IIOJIE.
[Tpumenenue cuisl Jlopenna (MI'JI-renepatop, HUKIOTPOH)

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

24. MarsnuTtHble MOMEHTBI aTOMOB U MOJIEKYJ] BekTop HamarHu4uMBaHWS.
HanpsskeHHOCTh MAarHUTHOTO TOJIS.

25. MarautHas NPOHUIIAEMOCTh BellecTBa. Kiaccudukaiys MarHeTHKOB.
DneMeHTapHasi TEOpHs AUaMarHeTru3Ma 1 rapaMarHeTu3Ma.

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

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

28. SIBrmeHue 53JIEKTPOMAarHUTHOW HMHAYKIMH, €ro oObsicHeHue. [IpaBuiio
Jlenna. 3akoH 3JIE€KTPOMArHUTHON MHAYKIMH (3akoH Dapajies).

29. Camounnykuusa. MuayktuBHocTh 3akoH Dapanes g CaMOMHIYKIIWH.
B3aumnas unaykuus. Tpanchopmarop.

30. OHeprus MarHUTHOTrO noJjs. [I1oTHOCT 3HEPTUH.

31. OcHoOBHBbIE TION0XKEHUS Teopun MakcBemna. TOK CMelIeHus, INIOTHOCTh
Toka cmenleHusa. CucrteMa ypaBHeHU MakcBeia.

32. DNEKTPOMArHUTHBIE BOJHBI, UX CBOMCTBA. CKOPOCTH JJIEKTPOMArHuTHOM
BOJIHBI.

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

34. PasButHe NpeACTaBICHUN O IpUpoAe cBeTa. KopnyCKyIsspHO-BOITHOBOU
nyanusM. QoToH.

35. Jlyu. 3akoHbl TreoMeTpuyeckoil onTuku. I[lokaszarens mperoMIICHUS
(a0COMIOTHBIN, OTHOCUTEIIBHBIHN, UX CBSI3b U (DU3UYECKUN CMBICT).

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

37. ®OTOMETPUUYECKUE BEINYHUHBI, UX B3AUMOCBS3b.

38. SBnenue untepdepeHuun cBera. Onrhueckas pa3HOCTh XOAa BOJIH.

VYcnoBus MakKCUMyMOB 1 MUHUMYMOB UHTEP(EPEHIINH.
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39. KorepeHTHbIE BOJIHBI, CHOCOOBI X MOTYUEHHUS.

40. Jludpaxkuus cBeTa, yclIoBUs ee HaOmoaeHus. Bunbl audpaxuuu.
[IpuHnmn ['ronrenca-dpenens.

41. JludpaxuumonHas pemierka. [lepuos pemerku. YcinoBue MakcuMyMa JJist
pemietku. JAnppakiMOHHBINA CIIEKTP.

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

43. udpaxiuss peHTreHoBckux Jaydeir. Dopmyna Bynwsda-bparra.
[Ipumenenue uaTEpPEpEeHINH U TUDPAKITIH.

44, MOHOXpOMAaTUYECKUM W CIOXHBIM cBeT. Jlucnepcust cBera. Bunbl
JTUCIIEPCHUH.

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

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

47. ®dotoanemenTtsl. [Ipumenenne Gpotorddekra.

48. TeruioBoe H3Iy4Y€HHUE, €r0 PABHOBECHBIM XapakTep. XapaKTEpUCTHUKU
TEIUIOBOTO M3TyYEHHUS.

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

50. Bomnst ne bpoiinsa. [lpunnun HeompenenenHoctu ['eitzenOepra.
CoOTHOIIEHUST HEOTIPEAETIEHHOCTEN.

51.  Ommit Pe3epdopna. [lnanerapuas Moienb aToma, €€ HeIOCTaTKH.

52. Tloctynatel bopa. O6oOmennas dopmyna bampmepa. CrnexTpalibHbie
CEpHH.

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

54. JledexT macchl W 3HEPrus CBSI3M ATOMHOTO fA/pa. YenbHas 3HEprus
CBS3U.

55. PannoakTuBHOCTH. Buabpl paJOaKTUBHOIO HM3Jy4E€HUS, €ro MpUpoaa U

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

57. SpepHble peakuMH, UX BHABL. OJHEPrus sAepHOW peakuuu. llernHas
peakius, ycioBus ee nporekanus. Kputuueckas macca.

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

59. TepmosinepHas peakiusi. [IpoOiiemMbl TEpMOSIEPHON SHEPTETUKH.

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

61. Ilomsspu3oBaHHBII W €CTECTBEHHBIM cCBeT. [lonmHas wu 4acTuyHad
HOJISIpU3ALHSL.

62. Ilonspuzatopsl, Ux IelicTBUE Ha cBET. 3akoH Maimoca. [longpuzanus npu
OTPaXEHUM U IPEIOMIICHUH. 3aKOH bprocrepa.

63. SBnenue  aBoitHOro - myuenpenomiyieHus.  OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIH JIyUH, UX CBOMCTBA U NoJisIpu3anusl. OnTuyeckast OCb KpUCTaILIA.

64. Onrudeckn aKTUBHBIE BEHIECTBA. YTOJI NOBOPOTA  IUIOCKOCTH
noJsisipusanuu. [IpuMeHenne noiasipusanuu.

65. PannoakTUBHBIE H30TOIBI, UX TPUMEHEHHE.

Ilepeuens munogvix 3a0anuil K IK3amMeHy 014 NPOGePKU
chopmuposannocmu HeoOXOOUMbBIX YMEHUI U HAGLIKOE

2.2.1. laTh XapaKTEpUCTUKY JIEKTPOU3ZMEPUTETHLHOMY MIPUOOPY, ONPEIETUTh
npenen M3MEpEeHUsi, LIEHY JIeJIeHHUS W YyBCTBUTEIBHOCTh NMPUOOpa, MpUOOPHYIO
MIOTPELIHOCTb.

3.2.2. I3MepuTh MyJIbTUMETPOM CUJTYy TOKA U HAIIPSKEHUE HA YYACTKE LICTIH.

0.2.3. OOBSICHUTH TPUMEHEHUE MOCTOBBIX U3MEPUTEIBHBIX cXeM. [[oSCHUTH
Croco0 ypaBHOBEHIMBaHUS MOCTa. VI3MepuTh CONPOTHUBIEHHE PE3UCTOPA 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 JHOJAa U  €r0
NpPUMEHEHUE JUJISl BBIIPSAMIICHUSI MepeMeHHoro Toka. IlocTpouth U OOBSICHUTH

BOJIbTAMIIEPHYIO XapaKTEPUCTUKY JUOJA.
96



2.2.6. 1300pa3uTh ONTHYECKYIO CXEMY MUKPOCKOIIA, IOCTPOUTH H300paxKeHue
IpeaMeTa B MUKPOCKOIIE, 0XapaKTEpU30BaTh €ro.

0.2.7. TloscHUTb METOAMKY pabOTHl ¢ pedpaKTOMETPOM, OOBSICHUTH
BO3MOKHOCTH HUCIIOIb30BaAHUS PEPPAKTOMETPUUECKOTO METO/1a B OMOTEXHOJIOTHUSIX.
W3mepuTh nmokazaTens IpeaoMIeHUs )KUIKOCTH pedpakTomeTpom NPD-22.

0.2.8. TlosicHUTH CYUIHOCTh MOJSPUMETPUYECKOTO METOJAa aHaiu3a B
OMOTEXHOJIOTUSIX, YCTPONUCTBO MPOCTEHIIIETO MOJIIPUMETPA U METOJIUKY PabOTHI C
HUM. MI3MepuTh copepxaHue caxapa B pacTBOPE.

0.2.9. OObsCHUTH YCTPOMCTBO W NPHUHIMUI JACUCTBUS (HOTOIIIEMEHTA,
BO3MOXXHOCTH  MCIIOJIb30BaHUs  (OTORNIEKTpUUECKUX MpubopoB. Hcnonb3ys
(OTO3JIEMEHT, CPABHUTH OCBEIIEHHOCTh TOBEPXHOCTH OT JIBYX Pa3HbIX UCTOUYHUKOB
CBeTa.

2.2.10. OxapakTepu3oBaTh CBONCTBa YJIbTpa(UOJIETOBOIO H3IyYEHUS U
BO3MOYKHOCTH €0 MCIIOJIb30BAHUS B MUILEBBIX TEXHOJIOTUAX, O€30I1aCHBIE METO/IbI
paboTel ¢ HUM. Haiitu 1IiHy BOJTHBI M3JIyYeHHS 3aJaHHON YaCTOTHI.

2.2.11. OxapakTepu3oBaTh METO UCITOIB30BAHUS «PATUOAKTUBHBIX METOK» B
OMOTEXHOJIOTHSIX.

2.2.12. OOBSACHUTH CYHIHOCTh M NPUMEHEHHE CHEKTPaJIbHOIO aHajIu3a,
Ha3BaTh M OXapaKTepHU30BaTh NPUOOpPHI [Jisi HAOMIOACHHUS M HCCIEAOBAHUS
CIEKTPOB; U3MEPUTH JUIMHY BOJIHBI U3JTyYEHHS OJHUM U3 METOJOB.

2.2.13. OOBACHUTH YCTPOMCTBO M MPUHLHUII PabOThl Jazepa, chepbl €ro
ucnoip30Banus. [IpogeMoHCTprUpOBaTh MoNydeHrne JUPPAKIIMOHHON KapTUHBI IIPH
MIOMOIILM J1a3epa.

0.2.14. Ha3Batph U 0XapakTepu30BaTh METOJIbl PETUCTPALNH HOHU3UPYIOLINX
m3nydennii.  [losicaute  mpuHmMn — aedctBus — go3uMmerpa. OOOCHOBaTh

HEO0OXOIMMOCTh PAIUAIIMOHHOTO KOHTPOJIS TTUIIIEBOTO ChHIPHS.

Kpurtepuu oieHK# pe3yibTaToOB NPOMEXKYTOYHOM ATTECTALMH
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bannst
(pedTHHTOBOM

OTICHKH)

OreHka dK3aMeHa

(cTangapTHas/0amiaMu)

TpeboBanus kK chOPMUPOBAHHBIM KOMITCTCHITASIM

91-100

«OTIMIHO»/28-30 Oai(

OrneHKa «OTIIMYHOY» BBICTABIISIETCS CTY/ACHTY, €CITH OH TITyOOKO U
MPOYHO YCBOWII TIPOTPAMMHBIN MaTepHal, MoKa3ajl MPOYHbIe 3HAHU
OCHOBHBIX TIOHSTHH, CYIITHOCTH (PM3UIECKUX SIBICHUH, OCHOB
(DUBUYECKUX TEOPH ,0TBET OTIMYACTCS TIIyOHMHOHN M MOJTHOTOM
PacKpBITHS TEMBI; TIOKa3aHO BJIaJI€HNE TEPMUHOIOTHUECKUM
anmnapaToM; CTYJIEHT UCUEPIIBIBAIOILE, TOCIE0BATENBHO, YETKO U
JIOTUYECKH CTPOIHO M3J1araeT MaTepra, yMeeT YBSI3bIBaTh TEOPHIO C
MPaKTUKOM, CBOOOIHO CIPAaBIISETCS € 3a1a4aMH, BOIPOCaMH U
JIPYTUMU BUJAMU IPUMEHECHUSI 3HAHUH, HE 3aTPYAHICTCS C OTBETOM
MIpY BUJJOU3MEHEHUH 33JaHNH, HCIIOJIb3YET B OTBETE JOTIOIHUTENIbHb]
MaTepual, BiaJeeT pa3HOCTOPOHHUMHU HaBBIKAMH U IIpUeMaMiu

BBITIOJIHCHUSA ITPAKTUICCKUX SaﬂaHI/Iﬁ

76-90

«xoporo»/23-27 6amioi

O1eHKa «XOPOII0» BBICTABISIETCS CTYIEHTY, €CJI OH ITOKa3all
XOPOIIKE 3HAHUS OCHOBHBIX HOHATHH, CYIIHOCTH (PU3NIECKUX
SIBIICHUH, OCHOB (DM3WUYECKUX TEOPHIi, TBEPO 3HAET MaTepHal,
IPaMOTHO | IO CYIIECTBY H3JIaraeT €ro, He JI0IyCKasl CyIIeCTBEHHbBIX
HETOYHOCTEH B OTBETE HA BONPOC, IPABUIILHO MPHUMEHSIET
TEOPETUYECKHUE MOJIOKEHHUS TIPH PEILICHUN PAKTHYECKUX BOIPOCOB Y

3aaad, BJIaaccT H606XOILPIMBIMI/I HaBbIKaMH UX BBIIIOJTHCHUA

61-75

«Y/IOBJIETBOPHUTEIILHOY/|

10-22 6amna

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

BBITIOJIHCHUU IMPAKTHYCCKUX 3a11aH1/1171.

0-60

CKHEYOOBJIECTBOPHUTEIIBH(

/0-9 Gamnos

OreHKa «HEyIOBIETBOPUTEIBHOY BBICTABIISAETCS CTY/IEHTY, KOTOPBIil
HE 3HAET 3HAYUTEIBbHON YacTH MPOrpaMMHOI0 MaTepHana, JOIyCKaeT
CYLIECTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJIBIINMH 3aTPyAHEHUSIMY
BBITIOJIHSET IPAKTUUECKUE 3aJ]aHusl WU He BBINONHACT uX. Kak

MIPAaBUJIO, OLIEHKA «HEYAOBIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM,
KOTOpbIE HE MOTYT IPOJOKUTH 00yueHHe 0e3 JOMOIHUTENbHBIX

3aHATUH 1O AUCTUIIIINHEC

CocTaBuTtenb

O.B.IlltoTHUKOBA
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OueHoyHbIe CPeACTBA I TEKYILIEro KOHTPOJIs

Bomnpocs! Aj1s1 70IycKa K J1a00paTOPHBIM padoTaM mo Jucuuiinae «Pu3nka»

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 U3MEPEHUS?

3. Uto  Ha3pIBaeTCA  HAJACKHOCTHIO  W3MepeHusa?  Urto  Takoe
0ogepumenvHblll UHmepsan?

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

S. B yewm 3akirouaercs anroputM NoiaydyeHUs: GopMyJibl OTHOCUTEIBHOM

MOTPCITHOCTH IIPU KOCBCHHBIX I/I3MepeHI/I$IX?

JlaGopaTtopnasi padora Nel H3mepuTesbHbIe HHCTPYMEHTHI. MeTOabI
pacyera norpemHocrei GpU3n4eCKuX BeJUYUH

1. UeM oTIMYAOTCS MPSIMbIE U3MEPEHHSI OT KOCBEHHBIX ?

2. Uro Ha3zpiBaeTcsi  aOCOJIOTHOM  TMOTPENIHOCTHIO  W3MEpPEHHUS?
OTHOCHUTENBHON MOTPEMIHOCTHIO U3MEPEHUSA?

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

4, Kak naxomutcsi abCOMOTHAST MOTPEUIHOCTh MPSMBIX U3MEPEHUM M0
merony CrerogenTa? Iloscaure Bei6op kodddurmenta CTeioneHTA.

S. B ueM 3aknroyaeTcss alroputM noiaydyeHus: (opMyJibl OTHOCUTEIbHON
MOTPEIIHOCTH MPU KOCBEHHBIX U3MEPEHUSIX ?

JlabopaTopnass paGora Ne2: WM3ydenue nedopmaumii, omnpeaejieHue
’KeCTKOCTH MaTepHaJia

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

2. Urto takoe aedopmarius, Kakue ObIBAIOT BUABI Je(opMarimii?
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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 Ha3bIBa€TCS OTHOCUTEIBHBIM yynHeHueM? Kak 3amucath 3aKOH

['yka qnia nedopmariuu pacTsHKeHus?

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

7. KakoBa npupozaa cuiiel yrpyroctu?

JlaGopaTtopnass padora Ne3: OmpeneneHue MOMEHTa HWHEPUHHU
(puzuyecKkoro MasgTHUKA

1. KakoBa 1ieip paboThl 1 OCHOBHBIE 3Tallbl €€ BBIITOJIHEHUS?

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

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

4, Kak 3anucate ypaBHeHHe rapMoHnyeckoro kosiedanus? [losicaure 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 neiicTByIOT Ha MasTHUK? Hapucyite BEKTOPBI 3TUX CHJI,
IIOCTPOUTE PABHOAECUCTBYIOILYIO.

7. Kakme cunel HaspBaroTcss kBasuynpyrumu? Kakas wu3  cwi,
JICUCTBYIOIIMX HA MAaTEMAaTUUYECKUI MASITHUK, SBJISIETCS KBa3uynpyron? Jlokaxure
3TO.

8. YTo Ha3bIBAETCS MOMEHTOM HWHEPIMU TBEPAOrO TENA OTHOCHUTEIBHO
OCH, KaK ero MOHO HaiTu? Kak orpenenuTe MOMEHT UHEPIIUU TEJIA OTHOCUTEIBHO
MPOU3BOJILHOW OCH BpalllCHUS?

JlabopaTopHasn padora  Ne4: Onpenesenune K03 puiuenrta

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

2. OOBbsicHUTE BO3HUKHOBEHHE CHUJI TMOBEPXHOCTHOrO HaTshkeHHs. Kak
OHH HAIPABJICHBI?

3. Jaiite onpenenenue kodppuimeHTa moBepXHOCTHOrO HAaTsDKeHUs. OT
Yero M Kak oH 3aBucuT? Kakue BeniecTBa Ha3bIBalOTCS IOBEPXHOCTHO-aKTUBHBIMHU?

4, Yem 0oTIIMYAIOTCA CMAuMBAIONIAasl U HECMauuBaromas >xuakoctu? Ot
4yero 3aBUCUT cMauuBaHue? UTo Takoe KpaeBoil yros (MOSICHUTE C MOMOIIBIO
pUCYHKa)?

S. 3anummre dopmyny Jlammaca, mosichutre ee. IloscHute mMOHSTHE
KPUBU3HBI IOBEPXHOCTHU.

6. Yro Ttakoe kamwwpip? YUYem oOTIMYaeTcs NOBEAEHUE B KaNWLLAPE
CMayuBarolleld W HecMayuBaronled xuakocrei? Kak HaWTH BBICOTY YpPOBHS
JKUJIKOCTH B Kanuyuisipe?

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

8. YT0 Takoe MOBEPXHOCTHAS PHEPTUA?

JlabopaTopnass padora NeS: Omnpenenenue ko3gp@PuIHEHTA BAZKOCTH
skuakocTtu meroaom Crokca.

1.Ha3oBure 1iesb paboOThl U €€ OCHOBHBIE 3TaIlbI.

2.1locTpoiiTe BEKTOpPBI CHJ, JACUCTBYIOIIMX HA IIAPUK, NAJAOMIHAN B
xuakoctu. Kak HaliTH paBHOAEHWCTBYIOIIYIO 3THX cril? Kak mapuk JIBHKETCS MOJ
nerictBueM dTux cun? IloyeMy B HEKOTOpPbI MOMEHT JBHXKEHHE IIapHKa
CTAHOBUTCSI PABHOMEPHBIM?

3.B uem coctout 3akoH Ctokca?

4 Kakue sBJICHUA OTHOCATCS K sBIeHUsIM TiepeHoca? [laiite oOuryto
XapaKTEpUCTHUKY SBJIICHUM nepeHoca. YTo Takoe rpaiueHT BETUYNHBI?

5.00bsicHUTEe BHYTPEHHEE TPEHHUE B razax M >KUIAKOCTAX. Kak HalTh cury
TPEHUS MEXKY CIOSIMU KUJIKOCTH WJIH rasza?

6.B uem ¢usnueckuit cmpica kordpuimenTa Ba3kocTr? OT 4ero oH 3aBUCUT?
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7.Chopmynupyiite 3aKkoH ApXumelna, TMOSCHUTE BbIPAKEHHE IS
BBITAJIKMBAIOIICH CHUJIIBI.

JlaboparopHasi pa6oTa Ne6: JiiekTpousMepuTeIbHbIe NPUOOPHI.

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 moyioKeHue 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 11enb paboThl 1 €€ OCHOBHBIE ATAIIbI.

2. JailiTe o0NIyI0 XapaKTepUCTUKY MPOBOJHUKOB U MOJYIPOBOJIHUKOB,
MPUBEJIUTE IPUMEPBI.

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

4, Kak 3aBucAT CcOOCTBEHHas MPOBOAUMOCTb M  COMNPOTUBIIECHUE
MOJIYITPOBOJTHUKOB OT Temrepatypbl? OO0bsicaute, 3amumute (opmyry. Kax
CBSI3aHbI TPOBOAMMOCTH U COIPOTUBJICHUE?

5. Kak 3aBucsT coOCTBEHHAsI MPOBOAUMOCTD U CONTPOTUBJICHUE METAJIJIOB
oT TemriepaTypbl? OObSICHUTE, 3aTUIITUTE (POPMYITY.

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

1. Urto Takoe »sHeprernueckas 30HA, Kakue ObIBalOT 30HBI? Yem
OTJIMYAETCs 3alOJIHEHUE SHEPreTUUECKUX 30H y METAJJIOB, MOJYNPOBOAHUKOB U

nanekTpukoB? Chopmynupyiite npunnu [aynu.
103



8. ['me npuMeHsrOTCA MNOIYNpOBOAHMKM? B dYem gocromHcTBa M
HEJO0CTaTKHU MOJIYIIPOBOJHUKOBBIX PUOOPOB?

JlaboparopHasi pa6ora Ne§: 3yueHue cBoiicTB (peppOMATrHETHKOB.

1. HazoBuTte 1enp paboThl U €€ OCHOBHBIE JTAIIbl.

2. Yem MOKHO OOBSICHUTH MarHUTHBIE CBOMCTBA BemlecTBa? Kak MOXXHO
HAlTU MarHUTHBIA MOMEHT 3JIEKTpoHa? YTO Takoe BEKTOp HAMATHUYUBAHUA?

3. 3anuIINATE CBA3b MEXKIAY MHAYKIMEN U HAIPSPKEHHOCTBIO MarHUTHOTO

rmoJis. YUTo moka3pIBacT MarHUTHasI MNPpOHNLACMOCTDb BCHIGCTB&?

4. HaszoBure BuIbl MarHETUKOB, JANTE UM XAPAKTEPUCTUKY, IPUBEIUTE
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 PEPPOMArHETUKOB, HCIIOJb3YS IPEICTABICHUE O
noMeHax. Uro takoe Touka Kropu?

7. Kakue BemecTBa Ha3bIBatOTCS aHTUdeppoMarHeTukamu? deppuramu?

8. Kakue deppomarHeTuku OTHOCSAT K >KECTKHM, Kakue K msrkum? [ne
OHM IIPUMEHSIOTCA?

JlabopaTopHass padora Ne9: OmnpenesieHne mokasaressi npeaoMJIeHHUs
JKMIAKOCTH NP noMomu pedpakromerpa. OmnpenesieHne KOHUEHTPALMHU
CIIMPTOBOI0 PacTBOpa peppakToMeTPpUIECKUM METOAOM.

1. HazoBuTe 11e1b paboThl U €€ OCHOBHBIE STAIlbl.

2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TE€OMETPHUYECKOM  OITHUKH.
Hapucyitite u mosicHUTE X0 JIydel IPU OTPaKEHUU U IMPEIIOMIICHUU OT IPaHULIbI
paszeina IByX Cpen.

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

4, B ueMm 3aknrodaeTcss SBJIEHUE IOJHOTO BHYTPEHHETO OTPAXCHUS?
Kakue ycrnoBust He0OX0quMBbI 1J1s1 HaOMI0AeHUs oJIHOTO oTpaxkeHusa? Kakas cpena

HA3bIBACTCS ONTHYECKH 00JIee TIIOTHOM?
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5. [TomyuuTe BeIpakeHue AJIs MPEACIBHOIO yIila IOJHOTO OTPAXKEHUS.

6. B uem 3akimouaercs sBieHue agucnepcuu csera? Yem orimyaercs
HOpMaJsbHasl [ucnepcers oT anomanbHoi? [loscHuTe ¢ momokio rpaduka.

7. Kakoil cBeT Ha3pIBae€TCsd MOHOXPOMAaTUYECKHM, a KAKOW CIOKHBIM?
[IpuBenute npumepsl. OOBSICHUTE pa3ioKEHHE O€Ioro CBeTa B CTEKISHHON
IIPU3ME.

8. OObsicHUTE NPUHLINI JeHCTBUS pedpakToMeTpa.

Jlaboparopnasi pa6ora Nel0: Ilposepka 3axkona Credana-bosbumana.

1. HazoBuTte 11enb paboThl U €€ OCHOBHBIE JTAIlbl.

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

3. Uto Ha3bIBaeTCS 3HEPreTHYECKOW CBETHMMOCTBIO? McmyckaTenbHOU
cnocoOHocThIO Tena? Kak oHu cBsA3aHbI?

4, Yro Ha3bIBaeTCs MOTJIOMIATENBHON crocoOHOCThIO Tena? Kakue tena
Ha3bIBAIOTCS a0CONMIOTHO YepHbIMU? [IprBennTe npuMepsl.

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

6. [TosicauTte ¢ mnomoulpl0 Trpaduka 3aBUCUMOCTb JIJIMHBI  BOJIHBI
W3JIyYEHUs OT TEMIIEPATypPhl U3TyYaAOLIErO TENA.

7. Ha ocHOBe Kakux TIPEACTABICHUA MOMXHO OOBSICHUTh 3aKOHBI
TerioBoro uzinyyenus? ChopMmynupyiTe KBaHTOBYIO runote3y Ilnanka. Yto Takoe
KBaHT M3JIy4YEHHMs], KaK HAalUTH SHEpruro kBaHTa? Yemy paBHa nocrossHHas [lnanka?
IIpuBenennas nmocrosituHas Ilnanka?

8. OObsicHUTE YCTPOMCTBO M MPUHIMI paboThl mupometpa. s dero
UCITOJIB3YIOTCS TUPOMETPHI?

Kpurepuu ouenku jsadoparopHoii padoThl IPH ONpeeJJeHUH TeKyIero
pefiTHHIA CTyACHTA
5 6ayoB - eciM MpH JIOMYCKE W 3allluTe TEOpuu Mo jabopaTopHOi pabore
CTYJAECHT IMOKAa3bIBAE€T IPOYHBIE 3HAHMSI OCHOBHBIX (DU3MYECKUX MOHATHM M MX

B3aMMOCBSI3€H, CYIIHOCTH (M3UYECKUX SBIICHUM, pacCMaTpPUBAEMBIX B paboTe, U
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yMEHUE UX OOBSICHUTH, 3HAHHE METOJ0B M3MEpPEHUM, MCIOIb3yeMbIX B padoTe,
METOJAMKH 00pabOTKU PE3yJIbTATOB U3MEPEHHMs, MPAaBWJI TEXHUKHU O€30MaCHOCTH.
OTtBer oTiMyaerca riayOWHOM, JOTUYHOCTBIO U MOCIEN0BAaTENbHOCThIO. [lokazano
Xopoliiee MOHUMaHue MPoPecCHOHATbHON 3HAYMMOCTH U3y4aeMbIX BOIPOCoB. [1Ipu
BBITIOJTHEHUH SKCIIEPUMEHTAIBHON YacTh paboThl U OOPMIIEHUU OTYETa CTYACHT
MOKa3bIBaCT yYMEHHE paboTaTh C HM3MEPUTEITBHBIMU NPUOOpaMU U BIAJICHUE
HABBIKAMHU TIPEJICTABIICHUS U MAaTEMAaTUYECKON 00pabOTKHU PE3yIbTaTOB U3MEPEHUH,
yMEHHUE JeNaTh BBIBOJBI MO pe3yibTaTtaM paboTel. OTder mo padore odopmiieH
aKKypaTHO, B COOTBETCTBMUM C TpeOOBaHUSIMHU, CTPYKTYpPUPOBaH, (PU3NYECKHUE
BEJIMYMHBI MpEJCTaBiIeHbl B cucTteMe enuHull «CIH», BBIYUCICHHS HE COAEpXkaT
OIKOO0K; MPaBUIILHO U TTOJIHO CPOPMYTHUPOBAH BBIBO/I 10 padoTe.

3-4 Gamna - ecnu MpHU JOMYCKE W 3alUTE TEOPUH IO JabopaTopHOU padoTe
CTYICHT IOKa3bIBa€T XOPOIIWE 3HAHWS OCHOBHBIX (PH3WYECKUX TMOHSATHH M HX
B3aMMOCBS3€H, CyIHOCTH (U3UUYECKUX SBICHUH, paccCMaTpMBaeMbIX B padoTe, U
yMEHHE MX OOBSICHUTH, 3HAHHE METOJOB M3MEPEHHUM, HCIOJB3YEMBIX B padore,
METOJAMKN O00pabOTKH PE3yJIbTATOB U3MEPEHMs], MPAaBUII TEXHUKH O€30MaCHOCTH.
OTBeT oTIMYaeTcsl TIyOMHOM, JIOTUYHOCTBIO U IOCJIEIO0BATEIbHOCTBIO, HO
JIOTyCKaeTcsi  OAHAa-BE  HETOYHOCTH. llokazaHo  Xopolnee MOHUMaHHE
npohecCHOHATFHOM 3HAYMMOCTH U3y4aeMbIX BOIMpocoB. [Ipu BeIMoOIHEHHH
HKCIEPUMEHTAIbHON YacTu paboThl U OQOPMIICHUHM OTYETa CTYJEHT MOKa3bIBAaeT
yMeHHe paboTaTh C W3MEPUTENBHBIMU TPUOOpaMU H BIAJCHHE HaBBIKAMHU
IpEJCTaBICHUS U MaTeMaTUYecKoil oOpabOTKU pe3ysbTaTOB U3MEPEHUI, YMEHHUE
JienaTh BBIBOJIBI 10 pe3ysbTataMm paboThl. OTUeT mo padore ohopMIICH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBHHU C TPEOOBaHUSAMH, CTPYKTypHPOBaH, (pU3MUECKHE
BEJTMYMHBI MPEJCTaBICHBI B cucTteMe enuHull «CH», BBIYUCICHHS HE COAEpXkKaT
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 JaOOpaTOpHOUM padoTe
CTYJIEHT IOKa3bIBAET HE CIUIIKOM TIJIyOOKHE 3HaHUS OCHOBHBIX (PU3NYECKHUX

MOHSTUN U UX B3aUMOCBSI3€H, CYIIHOCTU (PU3MUECKUX SBJICHHM, paccCMaTpUBaEMbIX
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B pa0boTe, IEMOHCTPUPYET, B IIEJIOM, 3HAHHE METOJIOB U3MEPEHUH, NCIOJIb3YEMBIX B
paboTe, MeTOaUKH OOpabOTKM pPE3yJIbTaTOB W3MEPEHHUS, TMPaBUI TEXHUKU
oe3omacHoctu. [loka3aHo ompeneneHHOe MOHMMAaHHE MPOPECCHOHATHHON
3HAYUMOCTH M3y4aeMBbIX BOMPOCOB. [Ipu BBITIOJHEHUH SKCIIEPUMEHTATBLHONW YacTH
paboTel ¥ O(OpPMIEHUH OTYEeTa CTYJIEHT TMOKa3blBaeT yMEHHE padoTaTh C
U3MEPUTEITFHBIMU ~ TIpuUOOpaMu W BIAJACHUE  OCHOBHBIMH  HaBBIKAMU
MaTeMaTHYeCKOi 00pabOTKH pe3ybTaTOB H3MEPEHUN, YMEHHE JIeTaTh BBIBOBI 10
pesynbpTaTam padbotel. OtueT mo padore ohopmMIIeH aKKypaTHO, B OCHOBHOM — B
COOTBETCTBHUH C TPEOOBaHUSIMU, (PU3NUECKUE BETUUUHBI MPEJICTABICHBI B CUCTEME
equanl] «CH», BbIUMCIEHUS HE COJEpKaT TPyObIX OMIMOOK, B OCHOBHOM,
NPaBHJIBHO CPOPMYITHPOBAH BBIBO/I 11O padoTe.

Menee 1 6anna - eciiu npu 3aUTe TEOPUU U TOIYCKe K J1a00opaTopHOi paboTe
CTYJICHT TIOKa3bIBaeT HETIyOOKHE 3HAHWS OCHOBHBIX (DM3MUCCKUX MOHATHH U WX
B3aMMOCBS3€H, CYIITHOCTH (PM3HUECKUX SBICHUI, pacCMaTPUBAaEMbIX B paboTe, THO0
OTCYTCTBUE TAKUX 3HAHUM, JEMOHCTPUPYET IJIOX0€ 3HAHUE WIIM HE3HAHHE METOIOB
U3MEpPEHU, WCIONb3yEMBIX B paboTe, METOJUKH OO0padOTKU pe3yIbTaToB
U3MEpEeHUs, TpaBuJI TeXHUKU Oe3omacHocTu. HeT monnManus npodeccruoHanbHOU
3HAaYMMOCTH HM3Y4YaeMbIX BOMPOCOB. Y CTyJeHTa ci1abo chOpMUPOBAHBI WM HE
chopMHpPOBaHbEI YMEHHE pPabOTaTh C HM3MEPUTEIBHBIMA TPUOOpPaAMU M HaBBIKH
MaTeMaTU4YeCKOM 00pabOTKH Pe3yabTaTOB U3MEPEHUMN, YMEHHUE JIeIaTh BBIBOJIBI 110
pe3yibraram padbotel. OTyeT 1o padote odopmieH 6e3 coOmoeHus TpeOoBaHUH K
HEMY, HE CJIeJIaH WJIM CHIeJIaH C OMMOKaMU TIEPEBOJT SAUHUIL N3MEPECHUS BEIHMYMH B
cuctemy «CH». Bwruucnenusi copepar rpyobie ommOKu; HE chHOpPMYIUPOBaH
BBIBO/I 10 paboTe, TMO0 OH HE COOTBETCTBYET 1I€JIU PAOOTHI.

CocraBurenb O.B.IlitoTHUKOBA

2019

Bonipochbl, BBIHOCUMBbIE HA CEMUHAPCKHUE 3aHATHS
3auarue 2.

Tema: OCHOBBI KHHEMATHKN MAaTePUAJbLHOM TOUKH (2 yaca).
107



Bormpocsl k cemuHapy:

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

IIEPEMEILICHNS TP PABHOMEPHOM IIPSIMOJIMHENHOM JIBH)KCHUH.

8. YcKopeHne NBWKEHUSA. BhIUMCIEHHE CKOPOCTH M MEPEMELIEHUS IIPU
PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JBUKECHUH.

9. Kpusosmmnennoe npuxenne. HopmanbHOe, TAHTE€HIIMAIBHOE U TIOJIHOE
YCKOPEHHUS.

10.  JIBukeHuE MO OKPYKHOCTH. YTJIOBasi CKOPOCTh, YIJIOBOE YCKOPEHHE.

3ansaTue 3.

Tema: OCHOBBI KIIaCCHYECKOM TUHAMHKH.

Bomnpocs! k cemunapy:

1. [ paHUIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKHU.

2. 3akonbl HeroTtona. HMuHeprmanpHas cuctema otcuera. [IpuHuun

OTHOCUTENBbHOCTH [ aymuies.

3. 3aK0oH BCeMHUPHOTO TAroTeHus1. Cria TSKECTH. Y CKOPEHHE CBOOOTHOTO
najeHusl.

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

S. Cuna tpenusi, kodpdurment tpenus. Buasl TpeHus.

3ansaTue 4.

Tema: Mexanuka TBepAOro tesia. 3aKOHbI COXPAHEHHS B MEXaHHMKe.

Bomnpocs! k cemunapy:

4, Mowment Cuiibl 1 MOMEHT UHEPLUU Tesla. OCHOBHOM 3aKOH JUHAMUKHU
BpAILATEJILHOTO IBUKEHUS.

S. Mexanudeckast pabota 1 MOIIHOCTh. KOHCepBaTUBHBIE CHUJIBI.

6. Mexanudeckasi sHeprusi, ee Buabpl. CBs3b 3HEPrun U padbOThl. 3aKOH
COXPAaHEHUS MEXaHUUYECKOU YHEPTUH.

4. MMiynsc Tena. 3aKOH COXPAaHEHMsI UMITYJIbCA.

S. MoMeHT umnyJibca. 3aKOH COXPAHEHHS] MOMEHTA UMITYJIbCa.
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3ansTue 5.

Tema: Mexanuuyeckue KoJeO0aHUS U YIIPYIrue BOJHBI.

Bomnpocs! k cemuHnapy:

1. [lapMonunyeckue konebOanus. KuHematnueckue XapakTEPUCTHKU
KOJIE0ATEIBHOTO IBHXKEHUSI.

2. KBazuynpyrue cuibl. YpaBHEHHME TapMOHUYECKUX KOJIEOaHH B

nuddepeHnranbHON U UHTETpaIbHON (hopmax. 'apMOHUYECKUH OCITUILISTOP.

3. Matematuueckuil 1 PU3NIECKUI MAsITHUKH.

4, Ynpyrue BONHBI, BUABI BOJIH. J[JIMHA BOJIHBL. YpPaBHEHHUE ILIOCKOU
BOJIHBI.

S. 3BYKOBBIE BOJIHBI. YIbTpa3ByK U HH(Ppa3ByK. CKOPOCTH 3ByKa.

3ansaTue 7.

Tema: MosiekyJISIpHO-KMHETHYECKAS TEOPHUS WAEATbHOIO ra3a.

Bomnpocs! k cemunapy:

1 Nneanbubiii raz. OcHoBHoe ypaBHeHue MKT uaeansHoro rasa.

2 CBs13b TEMIIEPATYPHI U aBJIEHUSA. 3aKOH JlanbTOHA.

3. YpaBHEHUE COCTOSHUS UICATBHOTO ras3a. ['a30Bbpie IPOLECCHI.

4 Crenenu cBO0OIbI MOJIEKYJIbl. BHYTpeHHSI SHEpTHsl H1€abHOTO Ta3a.

) JnrHa cBoOOAHOTO Mpo0Oera MOJIEKYJIbI.

3ansaTue 8.

Tema: CBolicTBa )KUAKOCTEH U TBEPABIX Te.l.

Bomnpocs! k cemunapy:

1. [ToBepxHOCTHOE  HATsDKEHHE B JKHAKOCTAX.  KoaddwumumeHt
MOBEPXHOCTHOTO HATSHKEHHUS.

2. [ToBepxHOCTHAs SHEPTUSL.

3. ®dopmyna Jlannaca. Kanuuisipabie siBICHUS.

4. CTpoeHue KpUCTAUIMYECKUX U aMOpPPHBIX Ted. DU3NMYEecKUue THUIIbI
KPUCTAJUIMYECKON peleTKu. MOHOKpUCTAUIBL W HOJMKpPUCTAUIbl. JKuakue
KPUCTAJLIBI.

5. TennmoeMKocTh KpucTajmioB. 3akoH Jtononra u [Itu.
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KpuTtepun onieHKku padoThl Ha CEMUHAPCKOM 3aHATHHU NMPHU ONpeieeHuI
TeKYLlero peiiTHHIa CTy/JAeHTa

3 Oamna - ecid YCTHBIA OTBET OTJIMYACTCS TIyOWHOM, JIOTUYHOCTHIO U
MOCJIEIOBATEILHOCTBIO, OMOPOM Ha paHee H3y4YeHHbI MaTtepuas. [lokazaHo
Xopoliee TOHUMaHue MpodheccnoHaNIbHON 3HAYMMOCTH U3y4aeMbIX BOIIPOCOB, IIPU
OTBETE HCIIOJB3YETCA JOIMOJHUTENbHAas Jureparypa. CTyneHT CBOOOIHO
CIpAaBJISIETCS C 3aJlayaMu, BOIIPOCAMU U IPYTUMHU BUAAMU IPUMEHEHUS 3HAHUH, HE
3aTPYAHSIETCS C OTBETOM IIPH BUJIOW3MEHEHUU 33JJaHUI, IPABUIBHO 0OOCHOBBIBAET
pelieHue 3anad. BeruncineHuss He colepikarT OLMOOK, (PU3MYECKHUE BEIMYMHBI
npencraBieHbl B cucreme eauHul «CH», NpaBWIBHO W IIOJHO IPEICTaBJICH
NOJIy4eHHbId pe3ynbTrar. CTyIEeHT BIlaJieeT PAa3HOCTOPOHHHMH HaBbIKAMU U
nprueMamMu padoThl, B MOJHOW MEPE IEMOHCTPUPYET 3HAHUS, YMEHUSI U HABBIKH T10
JUCUUIUIMHE C YYETOM HEOOXOAMMBIX KOMITETEHILIUMN.

2 Oamna - eclid YCTHBIA OTBET OTJIMYACTCS TIyOWHOHM, JIOTUYHOCTHIO U
MOCJIEIOBATEIBHOCTBIO, OIIOPOM HA paHee W3Y4YEeHHBbIM Marepuan. B wmeinom
MOKa3aHO MOHUMaHUE MPO(PECCUOHATIBHON 3HAYUMOCTH U3y4aeMbIX BOIPOCOB, MPU
OTBETE HCIIONB3YETCS JIONOJIHUTENbHAA jauTeparypa. CTyIeHT cIpasisieTcs C
3aJlayaMu, BONPOCAaMU U JPYTUMHU BUAaMU MPUMEHEHHs 3HAaHUH, HE TepseTcs Npu
BUJIOM3MEHEHHH 33JJaHUM, PABUIIBHO 0OOCHOBBIBAET pellIeHUE 3a7a4. Beruncienus
HE cojiepkaT TPyObIX OIMMOOK, (PU3HUECKHE BEIMYHHBI MPEICTABICHBI B CHCTEME
eaunul «CW», MpaBUIIBHO Y MOJIHO MPEICTABIECH MMOJTYyYEeHHBIN pe3ynbTaT. CTyIeHT
BJa/ICET Pa3HOCTOPOHHUMHU HaBbIKAMU U MpHEMaMH pPaOOThI, JEMOHCTPUPYET
3HAHMS, YMEHUS U HABBIKU IO TUCIUTIIMHE C YIYETOM HEOOXOAMMBIX KOMIIETECHITUH.

Honyckarorcs He 6osee 1 ommOKu Mpu pelieHuu 3aaa4du, 0o He Oosee 2-X
HEJJ0YETOB IIPH YCTHOM OTBETE.

1 6at - ecniu IPU YCTHOM OTBETE CTYICHT IMOKa3bIBACT HE CIUIIKOM ITyOOKHE
3HAHHWS OCHOBHBIX (PU3WYECKUX TIOHATUH M HMX B3aUMOCBS3EH, CYIIHOCTU
bu3nYecKuX SBICHUHN, HET ITy00KOTO MOHUMaHUsI TPO(ECCHOHATBLHOM 3HAYNMOCTH
M3Y4aeMbIX BOIIPOCOB, IIPU OTBETE HE UCIIOJIb3YETCS JOMOIHUTENIbHAS JIUTEPATYpA.

CryAeHT crpaBisieTcsi ¢ 3aJadyaMu, BOIIPOCAMHM W JIPYTMMH BHJAMU NPUMEHEHUS
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3HAHUM B 3HAKOMOM CHUTYyallMd, HO TEPSAETCS IMPU BUJIOU3MEHEHUM 3aJaHUM, HE
MOXET JI0 KOHIIa 000CHOBATh pEIIeHUE 3a/1au. BIYMCICHUs He CoJiepKaT IPyObIX
omurOoK, (pU3NIeCKre BETMUNHBI IIPeACTaBICHBI B cucTeMe enuauil «CH». CTyaeHT
BJIaJIceT ONpPEACICHHBIMU HaBBIKAMU U TpUeMaMu pPabOThl, JAEMOHCTPUPYET
OT/ICJIbHbIE YMEHUSI W HaBBIKM MO JUCHUIUIMHE C YYE€TOM HEO0OXOIUMBIX
KOMIICTCHITHI.

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

Menee 1 Ganna - eciiyd Ipy YCTHOM OTBETE CTYACHT MOKa3bIBaeT HETITyOOKHE
3HaHUS OCHOBHBIX (DU3WYECKUX TOHATUH W WX B3aUMOCBS3CH, CYITHOCTH
dbuznyeckux SABIEHUM, JMOO OTCYTCTBUE TaKUX 3HAHUM, HET TOHUMaHUs
poheCCUOHAIBHOM 3HAYMMOCTH H3y4aeMbIX BOIPOCOB. CTYACHT AEMOHCTPUPYET
IJIOXO€ 3HAHWUE WJIM HE3HAHWE METOJIOB PEIICHUS 3a7a4, HE MOXET PEIIUTh 3aa4uy
Ja)ke B 3HAKOMOW cutTyauuu. [Ipm pemenun 3amadud HE CAEIAH WA CHIENAH C
omuOKaMHU TEePEeBOJT €AUHUIl U3MepeHus BenuuuH B cucremy «CHy». Beraucnenus

cojJieprKat rpyOble OMMOKY; HET aHaIn3a pe3yJbTara.

CocraBureip O.B.IlnoTaukoBa

2019

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

Tecr Nel, Moayau 1-2. ®U3NYECKHE OCHOBBI MEXAHMUWKMH.
MEXAHNYECKHUE KOJIEBAHHUSA U BOJIHBI.

1. Vkaorcume cpopmynupoexy emopozo saxona Hetomona:

1). Besikoe BO3zelicTBHE Ha TeJIO COOOIIAST TENy YCKOPSHHE WM BbI3BIBACT
nedopmariuio.

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

3). KonnuecTBo ABMKEHUS TeNa pABHO UMITYJIbCY JEHCTBYIOLIEH CUIIBI.

4). Bceskoe Teno COXpaHsSET COCTOSHUE TIOKOS WM PaBHOMEPHOIO

IIPSAMOJIMHEWHOTO IBUKEHNS, €CJIM Ha HETO HE JEUCTBYIOT 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 MPSIMOJIMHEWHO WJTU MMOKOUTCH,
€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 MACChI TeJla Ha paJuyC BpAIllCHUS.

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). J1y1ss MUKPOYACTHI] M JBMXKEHHUI cO CKOpocTsiMu U << C.

3). Jns MuKpodacTHl] M JBUKEHUH CO CKOPOCTSIMH, CPAaBHUMBIMH CO

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

5. Kakaa u3 npugedeHHblx Qopmyn, AGNAEMCA  MAMEMAMUYECKUM

8blpPAINCEHUEM 3AKOHA BC@MUpHOZO msieomenus?

1). F:—ml’;”z; 2). F:G—mlfnz;
r r
3). F =g, 4). F =g
r
r

6. Pabomy nocmosHHOU CUbL MOMHCHO 8bIYUCTUMb KAK
1)... mpou3BeieHUE CUIIBI HA TIEPEMEIICHUE.
2)... TpOW3BEINEHUE CWJIbl HAa MEPEMEIIEHHE M Ha CHUHYC YIVIa MEXIY

HarpaBJICHUAMMA CHUJIbI U IICPEMCIICHMA
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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 U30JMPOBAHHON 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 3aBUCHT OT crnioco0a nepexo/ia U3 OJJHOrO MOJIOKEHUS B IPYToe.

4)... paboTa KOTOPBIX 3aBUCUT TOJBKO OT HAUYAJIbHOTO M KOHEYHOTO TIOJI0KEHUI
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) KHHETUYECKasl SHEPTUS BPaIaTEIHHOTO JIBHIKCHUS,

0) moTeHIMaNbHAs SHEPTUs YNPyTron AedopMalny;

B) KHHETHYECKAas SHEPTUsl MOCTYNaTEebHOTO IBUYKEHUS;

T') MOTEHIIUATIbHAs YHEPTUS B OTHOPOAHOM TIOJIE CHIIBI TSXKECTH.

2). a) MOTEeHUMaIbHas SHEPTUs ynpyrou nedopmaiuu;

0) KUHETHYeCKasi PHEPTHUs BpalaTeIbHOTO JIBUKECHUS,

B) KWHETHYECKAasi SHEPTHUs MOCTYNATeIbHOTO IBIYKEHUS;

I') OTEHLIUAJIbHAs SHEPTUS B OJTHOPOAHOM TOJIE CHIIBI TSKECTH.

3). a) MOTEHIMAaIbHAS PHEPTUS yIpyTroi nedopmariuy;

0) moTeHIIMaTbHAS SHEPTHUS BPAIATEIHHOTO ABMKCHUS;

B) KHHETHYECKAasi SHEPTUsl MOCTYNAaTeIbHOTO IBUXKEHUS;

T') OTCHIIMATIbHASI SHEPTHUS B OJTHOPOIHOM TIOJIE CHIIBI TSXKECTH.

4) a) KHHETUYecKas SHeprus ynpyrou nedopmanuu;

0) nmoTeHUMaIbHAasl SHEPTUs BPAILlaTEIbHOTO ABMKECHUS;

B) KMHETHYECKAasi YHEPTUsl OCTYIATEIbHOTO ABUKCHHUS;

F) MOTCHOUAJIbHAA SHCPTHA B OAHOPOIAHOM IT10JIC CUJIBI TSAKCCTH.
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9. Vkaoswcume npasunvryo popmyruposKy 3aKOHA COXPAHEHU MEeXAHUYEeCKOl
oHepaUUL:

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

2). DOHeprusi HE HCYE€3a€T W HE BO3HHMKAET M3 HHUYEro, OHAa TOJbKO
MPEBPAIIAETCS U3 OJTHOTO BUJIA B IPYTOM.

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

4). IlomHas MexaHWYecKash SHEPTUs INPOU3BOJIBHOW CHUCTEMBI, B KOTOPOIl
JEHUCTBYIOT TOJIbKO KOHCEPBATUBHBIE CUJIBI, OCTAETCS [IOCTOSTHHOM.

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). MoOMeHT HMHepUMHU Tejla — 3TO BEJIWYMHA, YUCIECHHO paBHas CyMMe
IIPOU3BEACHUN MAacC BCEX MAaTEPUAJIbHBIX TOUEK TEJIa HAa KBAaAPaThl UX PACCTOSTHUN
J10 OCH BpallCHUS.

3). MoMeHT uHepuuu Tella — 3TO BEJIWYMHA, YUCIECHHO paBHasg CyMMe
IIPOU3BEACHUIN MACC BCEX TOUYEK TENA HA UX PACCTOSHUS OT OCH BPAILICHUS.

4). MOMEHT UHEpLUHU TeNa — 3TO MEpa UHEPTHOCTH TeJIa.

11. Vkaowcume npasunvuyro ghopmynuposxy meopemsi Lllmetinepa.

1). MoMeHT MHEpLUHH Tella OTHOCUTENBHO MPOU3BOJIBHOM OCH PAaBEH CyMME
MOMEHTA MHEPLHM TeJa OTHOCHUTENIBHO OCH, NMPOXOIAIIECH Yepe3 LEHTP UHEPLUHU
TeJa, NEePINEHANKYJIIPHO JAHHOM OCH, M NPOM3BENCHUS MAacChl Tejla Ha KBaApar
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 INPOU3BEIACHHUs MACChl Te€la Ha PACCTOSTHUE MEXKIY

OCsiIMMU.
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3). MoMeHT uHepLMH TeJla OTHOCUTEIBHO MPOU3BOJIBHON OCH PaBEH 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
WHEPIUU Tejla OTHOCHUTEIIBHO OCH, MNPOXOMSIICH dYepe3 LEHTp HHEPIUU Tema
napajuyiebHO JTaHHOM OCH, W MPOU3BEIICHUS MAacChl TeJla Ha KBAJAPaT PaCCTOSHHS
MEXIY OCSIMHU.

12.  Vkaowcume npasunbhyio 3anucb OCHOBHO20  3AKOHA — OUHAMUKU

spauiamelbHoco o8udICeHUsl.

0. 1= w92 2). M=FL.
dt

3). M=Io. 4. M= 192
dt

13. Ymo nazvisaemcs momeHmMom umnyivca mena?

1). D10 BenuuMHa, paBHAs MPOU3BEICHUIO MACChI TEIa HA €T0 CKOPOCTh.

2). DTO BeIWYMHA, YUCJEHHO paBHAas IPOU3BEACHUIO HMIIYJbCa Tela Ha
KBaJpaT paJinyca BpallleHHUs.

3). DTo BenMuMHa, YUCIECHHO paBHAsl MPOU3BEACHUIO MACChl Tela Ha YIJIOBYIO
CKOPOCTb.

4). D10 BenM4YMHA, paBHAs BEKTOPHOMY IMPOW3BEICHUIO HMMITyJIbCa Tejla Ha
paauyc-BEKTOP.

14. Kakoe evipadicenue Hazvigarom @azou capMoOHUUEeCKUx KojaeOauul,
3a0annbix ypasuenuem x =A sin(wt+o)?

1). o, 2). sin(wt+a),

3). wtt+a, 4). wt.

15. Mamepuanvnas mouka cosepuiaem 2eapMOHUYeECKUe Hezamyxaroujue
konebanus. Kakue 3mnauenus npunHumarom cKopocms U YCKOpeHue, Koz20a ee
cMeujeHue MAKCUMAIbHO U NOJOHCUMENbHO?

1). CkopocTh MakCUMaJIbHA U MOJIOKUTENbHA, YCKOpeHHe paBHO ().

2). CKOpoCTh MaKCMMaJIbHAa U OTpULIATENIbHA, YCKOpeHHe paBHO 0.
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3). CxopocTth paBHa 0, yCKOpeHHE MAKCUMAIBHO U MOJIOKUTEIBHO.
4). Cxopoctb paBHa (), yCKOpeHHE MaKCUMAaJIbHO ¥ OTPUIATENBHO.

16. Kakue 3nauenus umerom cmeujeHue U CKopocms  moukKu  npu

CAPMOHUYECKUX KO]Z€6CZHM}ZX, 3A0AHHbIX ypaeHeHuem X:ASil’la)ot 6 MOMEHNT BpEMEHU

t=0?

1). Cmelenue paBHoO A, CKOpOCTh paBHa 0.

2). Cmemenue pasHo 0, CKOpPOCTbh paBHa - Awy.
3). CmelieHue paBHO A, CKOPOCTb paBHa Awy.
4). Cmenienue pasto 0, CKOPOCTh paBHa Ao,

17. Kaxue napamempul, exoodswue 8 YpasHeHue 3amyxXaroujux KoieOauuil

x=Age" COS(a)t + (po)uamemzmc;z, eciu yMeHbuums Kodppuyuenm zamyxanus?

l).Ao. 2).Aoua).
3). S. 4). wu p.

18. Cmewenue mamepuanvHou moyku npu YCMAHOBUBUIUXCS BbIHYHCOECHHBIX

Konebanusax pasno x=A sin(wt+@). Kaxue napamempul, 6xooswue 8 ypagneHue,

USMEHAMCA NPU USMEHEHUU YACMONbl 8blHy9f6’0ai01/l4€12 cunvt?

1). Awuo. 2).0 1 O. 3).A ou . 4).Au o.
19. Kakue cunvl Hazvisaromest keasuynpyaumu?

1). Custbl ynipyrocTu.

2). Cumsl 1000 MPUPOIBL, TOAUHHSOMHECS 2 3akoHy HproToHa.
3). Bce cuibl, KpoMe ynpyTHXx.

4). Cunel 11000M MpUPOBI, MOTIMHSIONINECS 3aKoHY ['yKa.

20. Om yezo 3asucum nepuod Hesamyxarouwux KOIeOAHULL MAMEeMAMU4ecKo20

Masmuuxa?

1). OT ero macchel U IJIMHBI MasITHUKA.

2). OT cWIBI TSXKECTH.

3). Ot yckopeHusi CBOOOTHOTO MMaICHUS.

4). OT nnuHBI MasITHUKA U YCKOPEHHSI CBOOOTHOTO MaJICHHS.

21. UYmo nazvieaemcs gusuieckum MasmuuKom?
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1). TBepaoe Teno, cnocoOHOe COBEPIATh KOJICOaHUsI BOKPYT IIEHTPA TAKECTH.

2). JIroboe TBepioe Tello, COBEPINAIOIICe TAPMOHUYECKUE KOJICOAaHUS BOKPYT
HETOABMYKHOU OCH BPAIIICHHUS.

3). JlroGoe TBepmoe Teno, CHOCOOHOE coBepIIaTh KOJIeOaHUs BOKPYT
HEMOIBMYKHOU OCH, HE TPOXOJISIIECH YEPE3 €T0 LIEHTP UHEPLIHH.

4). JIroboe TBepaOE TEI0, MOIBEIICHHOEC HAa HUTH.

22. UYmo Hazvigaemcs npusedeHHOol ONUHOU PU3UYEeCKO20 MASIMHUKA?

1). PaccrositHue OT TOUKH TO/IBECA JI0 IICHTPA WHEPITUU MasTHUKA.

2). Paccrosinue OT IeHTpa UHEPIIMH JI0 IICHTpA KauaHUs MasiTHUKA.

3). JnuHa Takoro MaTEMaTUYeCKOro MAasTHUKA, aMIUIUTyJa KoJieOaHui
KOTOPOTO paBHA aMILIUTY/Ie JaHHOTO (PU3MIECKOTO MAasITHUKA.

4). JInuHa Takoro MaTeMaTUYECKOTO MasgTHUKA, IEPUOJ] KOJIECOAHHUI KOTOPOTO
paBeH MEePUOTy TaHHOTO (PH3UIECKOTO MASTHHKA.

23.Yemy pasen nepuoo xorebanul puzuueckoco Masmuura?

! J
D.T=2n | —. 2). T=2n |——
gm mg/
J !
3).T=2n,|—. 4).T=2n_|—.
m/ g

24.Ymo nazvieaemcst OIUHOU BOJIHbL?

1). PaccrosiHMe, KOTOpO€ BOJHA MPOXOIUT 3a BPEMs, PaBHOE TMEPUOITY
KoaeOaHuii.

2). PaccTosinue, mpoiiiecHHOE BOJTHOM 3a €IMHUILY BPEMEHH.

3). PaccrostHue Mexay ABYMS ITyYHOCTSIMHU.

4). PaccrosHue Mexay TOYKaMH, KOJEOMIOMUMUCS C OJWHAKOBBIMU
aMIUTUTYIaMHU.

25. Umo maxoe 801108451 NOBEPXHOCMb?

1). CoBOKYITHOCTb TOYEK, KOJICOTIOIMMNXCS B OJITMHAKOBBIX (ha3ax.

2). COBOKYITHOCTh TOYEK, KOJICOIOIMIMNXCS C OJJTMHAKOBON YaCTOTOM.

3). CoBOKYITHOCTh TOUYEK, KOJICOITFOIINXCS C TTOCTOSTHHON Pa3HOCTHIO (has.
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4). COBOKYMHOCTb TOYEK, KOJIECOIIOUIUXCS C OJJUHAKOBOM aMILIUTYIOH.
26. Kakue 601Hbl HA3b186AIOMCS KO2EPEHMHBIMU?

1). Unyuiue B 0JHOM HampaBJI€HUH U UMEIOIINUE OJJUHAKOBYIO YACTOTY.
2). Umeronire ogMHAKOBYIO YaCTOTY M aMILUIUTYLY.

3). meromue oAMHAKOBYIO 9acTOTY | (a3y.

4). Umeroryie 0JUHAKOBYIO YACTOTY M TIOCTOSIHHYIO Pa3HOCTh (ha3.

217. Kax 3anucvieaemcsi ypasHeHue cmosiueli 60 iHbl?

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. Kaxkou ouanazon coomeemcmeayem 4acmomam 36yK08blX KoaeOanuil?
1). Ot 16 no 20000I' 2). Ot 20 go 20007 .

3). Ot 20 no 200I'.. 4). Ot 2000 mo 200001 .

Tectr Ne2. Mopyas 3. MOJIEKYJIAPHASA ®U3UKA U
TEPMOAUHAMUKA

1. Hoeanvhvim Hazvieaemcsi 2a3, yOOBIeMBOPAIOUUL CIeOVIOWUM YCIAO0BUSIM:

1). HaxoauTcst mpu HU3KOW TeMIlepaType U BBICOKOM JIaBJICHUU.

2). BzaumopeiicTBuEM MOJIEKYJI TAKOT'O ra3a MOKHO MTPEHEOpEYb.

3). Monekysibl MOXXHO CUMTaTh MAaTepUaJIbHBIMU TOYKAMH, CTOJKHOBEHHS
MOJIEKYJ SBJIIOTCS A0OCOJIOTHO YNPYTHMH, B3aWMOJECUCTBUEM MOJIEKYJ HEJb3s
npeHeopeyb.

4). MoJsieKyabl MOKHO CUMTATh MaTepUabHBIMU TOYKAMU, B3aUMOEHCTBUE
MOJIEKYJI TPAaKTHUYECKH OTCYTCTBYET, CTOJIKHOBEHHS MOJEKYJ HOCST YNpYyrui
XapaxkTep.

2. Kax cgopmynruposame ocnosnoe ypagneHue MOoneKyasApHO-KUHEMUYECKOLL

meopuu UoeaibHo20 2aza?
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1). JlaBiieHue uaeanbHOro raza paBHO 2/3 cpeHeil KHHETUYECKOW SJHEPTUH €10
YACTHLL.

2). laBnenHue uaeansHOro ra3a paBHo 2/3 cpeiHel KWHETHYECKON SHEPTUHU €T
MOJIEKYJI, 3aKJIFOUEHHBIX B €IMHULIE O0BEMA.

3). laBnenue uueaabHOTro Ta3a paBHO 3/2 cpeiHel KHHETHUECKON SHEPTUH €T
MOJIEKYI

4). IIpousBeneHue AaBiIEHUSI OJHOTO MOJISI WJCAIBHOIO Ta3a Ha €ro o0beMm
pPaBHO MPOU3BEACHHIO A0COIIOTHON TEMIIEPATYPhI F'a3a HAa YHUBEPCAIbHYIO I'a30BYIO
IIOCTOSIHHY1O.

3. Kak sviuuciums cpeonioro KeaopamuyHyio cKopocms MoKV U0ealbHO20

easza?

1).v:,/2k—T,2).v: /3k—T , 3).v= 3k_T 4. v = /8k_T
m m \ u m

4. Kak Hazvleaiomcs 2azosvie npoyeccovl, npomexkaowue a)npu noCmMosIHHOM
oaeneHuu, 6) npu NOCMOSIHHOU memnepamype, 8) npu NOCMOSHHOM 00beMe?

1). a) — uzoTepmuveckuii, 6) — U300apUUYECKU,  B) — U30XOPUUECKHIA.

2). a) — uzobapuyeckuii, 0)— aguabaTUUeCKui, B)— U30XOPUUECKHUH.

3). a) — uzobapuueckuii, 0)— U30TEPMUUECKUI, B) — U30XOPHUUECKHIA.

4). a) — U30XOpUUYECKHM, ©0)— U30TEPMHUYECKUHN, B)— U300apUUECKUIA.

5. Kaxoe npasunvHulli 6U0 ypasHeHus aouabamuueckozo npoyecca?

1). TVY =const. 2). TVY ~L=const,
3). PV7 ~L=const. 4). TV +1 =const.

6. Kak gpopmynupyemcs nepgoe Hauano mepmooOuHamuKu?

1). KonmyecTBO TEMIO0THI, COOOIIEHHOE CUCTEME, PACXOAYETCA Ha U3MEHEHHE
BHYTpPEHHEH SHEPTrUM CUCTEMbI U Ha COBEPIICHHE CUCTEMOM pabOThl HaJl BHEIIHUMU
TEJIAMH.

2). Komn4ecTBO TEIUIOTHI, MMOJIYYEHHOE CUCTEMOM, UIET HA YBEJIHYEHUE €€
BHYTpPEHHEH 3HEPruu U padOTy MPOTHB BHEIIHETO AABJICHUS MPHU PACIHIMPEHUHU U

CXKaTuHU CUCTCMBI.
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3). Ilpu Bcex ¢pu3nueckux npoleccax 3HEprusi He BO3HUKAET U HE UCYE3aET, a
JMILB IPEBPALIAETCS B PaBHBIX KOJIMYECTBAX U3 OJHOTO BUAA B JPYTOM.

4). Cuctema MOXET COBEPIIUTh pabOTy, KOT/Ia K CUCTEME MOABOAUTCS WU OT
HEE OTBOJAUTCS HEKOTOPOE KOJIMYECTBO TEILJIOTHI.

7. Ymo nazvieaemcs y0envHoU menioemKocmyio eewjecmea?

1). D10 BenMuMHA, YHCIEHHO PaBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUIsL HATPEBAHUS €IMHUIIBI 00bEMa BEILLIECTBA HA OJIMH KEJIbBUH.

2). OTO BENWYMHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUIsL HArPEBAHUS BELIECTBA HA OJIUH KEJIbBUH.

3). OT0 BeNMYMHA, YUCICHHO paBHAs KOJMYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUTSl HAarpeBaHUs €IMHULIBI MacChl BEIIECTBA HA OWH KEJIbBUH.

4). D10 BeNMUYMHA, YUCIEHHO paBHAas KOJMWYECTBY TEIJIOTHI, HEOOXOAUMOMY
JUISl HAarpe€BaHus OJHOTO MOJISl BELIECTBA HA OJIUH KEJIbBUH.

8. Ha wumo pacxodyemcs coobwaemas cucmeme menioma npu
uzomepmudeckom npoyecce?

1). Ha u3MeHeHue BHYTpEHHEN SHEPTUN CUCTEMBI.

2). Ha coBepirerne cucteMoi paboThl HaJl BHEIITHUMU TEJIAMH.

3). Ha wu3meHeHue BHYTpPEHHEH SHEPrUM CHUCTEMBI M COBEpIICHHE
MEXaHUYECKOU paboThI.

4). Ha HarpeBaHHUE CUCTEMBI.

9. Om ueeo 3asucum geruyuHa MOIAPHOU MENIOEMKOCU 2A3087

1). OT BHEIIHUX YCIOBHIA.

2). Ot cnioco0a HarpeBaHus ¥ OT IPUPOJIBI Ta3a.

3). Ot TemnepaTyphbl rasa.

4). Ot Buja rasza u ero oobema.

10. Kax ceésazamnbl MonapHvle menioemMKocmu npyu noCMossHHOM 0a81eHUul 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 napooopa3o8anus?
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1). KonmngecTBO TETIOTHI, HEOOXOAMMOE /ISl TIPEBPAIICHUS KUJAKOCTHA B TIap
IIpU HEM3MEHHOU TeMIiepaType.

2). KonudecTBO TEIIOTHI, HEOOXOAUMOE ISl NEPEBOJA E€AMHUIBI MacChl
KUJIKOCTHU B TIap MIPH HEU3MEHHBIX TEMIIEPAType U TaBICHUU.

3). KonnyecTBO TEmioThl, HEOOXOAUMOE ISl MpPEBpallleHus] JaHHOW MaccChl
KUJKOCTHU B TIap MPH HEU3MEHHBIX TEMIIEPAType U TaBICHUU.

4). KonruecTBO TEIJIOTHI, HEOOXOIUMOE IS IPEBPAIICHUST €IMHUIIBI MACCHI
KHUJKOCTHU B TIap MpH JaHHOU TeMIeparype.

12. Jlaiime onpedenenue abcoiOmMHOU IAHCHOCMU B030YXA.

1). A6conroTHas BIa)KHOCTh — 3TO KOJIMUYECTBO MapOB BOJbI, 3aKJIIOYEHHOE B
HEM.

2). AOconoTHasg BJIQXKHOCTB — 3TO KOJMYECTBO BOJSHOIO Iapa,
comepkamierocs B 1M Bo3ayxa IIpu JaHHOM TeMIIEpaType.

3). AOcomoTHas BIQXKHOCTh — 3TO MAaKCHMAJIbHO BO3MOXKHOE KOJIHYECTBO
BOJISIHBIX [1APOB, 3aKJIFOUEHHOE B BO3IyXE.

4). AGcomoTHas BIAKHOCTB — 3TO KOJIMUECTBO BOASHOTO Mapa, KOTOPOE MOKET
yAEpPKUBATh BO3yX.

13. Vkaoicume npasunvuyro gopmyny O0ns onpeodeneHus OMHOCUMENbHOLL

BIIAHNCHOCMU.
0f =" 100% 2. f = —T 100%.
max max
3). f = Fmax 1000, Hnte—"r
P 2P

14. Kaxou nap Hazvliéaemcs HACbIUeHHbIM?

1). I1ap, KOTOPBIN TpeBpaIIAECTCs B )KUIKOCTb.

2). Ilap, KOTOpBII HAXOAWUTCS B JAMHAMUYECKOM PAaBHOBECHH CO CBOEH
KUJIKOCTBIO.

3). MakcuMallbHOE KOJTMYECTBO Mapa, COACPIKAIIErocs B BO3IyXe.

4). Ilap, KOTOpBIN BOBHUKAET MPU KUTICHUH KUIKOCTH.
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15. Kakasa memnepamypa Ha3zvigaemcs Kpumuieckou?

1). Temnepatypa, mpu KOTOPOH MPOUCXOIUT MIPEBPAILICHUE KUIKOCTH B TIap.

2). Temneparypa, npu KOTOPOW M BBIIIE KOTOPOHM HEBO3MOKHO IEPEBECTU
BEII[ECTBO U3 MApOOOPa3HOTO COCTOSHUS B KHUKOE.

3). Temneparypa, npu KOTOpPOW W HUKE KOTOPOH HEBO3MOKHO IEPEBECTH
BEIIECTBO U3 MapooOpPa3HOTO COCTOSHUS B KHUIKOE.

4). Temneparypa, mpu KOTOPOU MIIOTHOCTD >KUJIKOCTH MPEBOCXOUT MIIOTHOCTh
€€ HACBhIIEHHOTO Iapa.

16. Kax nanpasnena cuna no8epxHocmHo20 HAmsaiceHus?

1). Ilo kacaTenbHON K NOBEPXHOCTH KUIKOCTH.

2). [lepneHANKYJISIPHO IOBEPXHOCTH, BHYTPb KUIKOCTH.

3). Ilog npou3BOJIBHBIM YIJIOM K IOBEPXHOCTH JKUIKOCTH.

4). Ilo xacaTrenpHON K MOBEPXHOCTH KUAKOCTH, MEPHEHAUKYISAPHO JTHOOOMY
AJIIEMEHTY KOHTYpa, B3ITOMY Ha TOBEPXHOCTH.

17. Ymo nazvieaemcs kodgpuyuenmom no8epxHoOCmMHO20 HAMANCEHUA?

1). KoadduuneHT moBEpXHOCTHOTO HATSHKEHHUS YHUCIEHHO paBeH padore,
HEOOXOUMOM I yBEJIUYEHUS TUTOIAN TOBEPXHOCTH KUAKOCTH.

2). KosdduiumeHT NOBEpXHOCTHOTO HATSIKEHHSI YHWCIEHHO paBEH CUJIe
MOBEPXHOCTHOTO HATSKEHUS, JEHUCTBYIOLUIEH HA €IUMHUILY TUIOUIAJAN TOBEPXHOCTH
AKUIKOCTH.

3). KoaduureHT moBEepXHOCTHOTO HATSKEHUS YWCIEHHO paBeH padoTe,
HEOOXOMMOM JIJIs yBEIMYEHUS TJI0UIAId TOBEPXHOCTH KMIKOCTH MTPU OCTOSTHHON
TEMIIEpaType Ha EAUHULLY.

4). KoadduimeHT NoBEpXHOCTHOTO HATSHKEHHS] YUCIIEHHO paBEeH CBOOOHOM
SHEPruM, HEOOXOAMMOMN ISl YBEJIWYEHHs TUIOUIA[M TMOBEPXHOCTH >KMJIKOCTH Ha
eJIMHUITY IPY U3MEHEHUH TemmepaTtypsl Ha 1°C.

18. B kaxux eounuyax usmepsemcs Ko3IQp@uyuenm no8epXHOCMHO2O

HamsoceHus?

1). JIx/Mm. 2). H/m?, 3). Jlx/M2. 4). H-m.
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19. Kax 3asucum xod3ppguyuenm noBepXHOCMHO20 HAMAINCEHUS OM
memnepamypbol?

1). C yBenuueHrueM TeMIepaTypbl OH PacTerT.

2). Ot TeMniepaTypbl HE 3aBUCHT.

3). C yBenMueHrneM TeMIIepaTypbl YMEHBIIAETCS U CTAHOBUTCS PABHBIM HYJIIO
IIPY KPUTUYECKOU TEMIIEpaType.

4). C yBenuueHuEeM TeMIIepaTyphl pacTeT, 3aTEM YMEHBIIIACTCS 10 HYJIS.

20. Kax sviyuciums 006agouHoe 0asieHue 8 HCUOKOCmuU 0KOI0 NOBEPXHOCU

110001 hopmbl?

NP = o2+ 1y, np =2
R, R, R
3).p =2 4). P=a(R+R)
. - —. . =
oR R+R;

21. B uem cocmoum omauyue UOHHOU KPUCMALIUYECKOU peuemKy Om
memaniudyeckou?

1). B y3max MOHHOI PEMIETKH HAXOAATCS MOHBI, B y3JaX METAUIMYECKOH —
aTOMBI METaJlIa.

2). B y371ax MOHHOUW pELIETKH HAXOASATCS TOJIOKUTEIbHBIE MOHBI, B y3Jlax
METAJTINYECKON — OTPULIATENbHBIE HOHBI.

3). B y3nmax MOHHOM pEeIIeTKH YepeAYIOTCS MOHBI Pa3HbIX 3HAKOB, B y3jax
METAJTUYECKOM — TOJIOKUTETbHBIE HOHBI METaslIa.

4). B y3/1ax MOHHOM PENIETKH YEepeIyIOTCS] MOHBI Pa3HbIX 3HAKOB, B y3Jiax
METAJITHYECKON — aTOMBI METaJlIa.

22. Kaxoii mun xpucmaniuieckou pewemku y a) epaguma, 6) nosapeHHoll
conu?

1). a) atomHas, 0) MOJICKYJIsIpHASI.

2). a) aToMHasi, 0) HOHHAS.

3). a) MosiekysipHasi, 0) MOHHAs.

4). a) nonnasi, 0) MOJIEKyJIsIpHasl.

23. Ymo xapaxkmepHo 015 aHU30MPONHbIX men?
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1). 3aBUCHMOCTD (PU3UUECKUX CBOMCTB OT HANPABJICHMUSL.

2). HezaBucuMocCTh (pU3NUECKUX CBOMCTB OT HANPABJIECHMUS.

3). 3aBUCHMOCTH (PU3UUECKUX CBOMCTB OT BPEMEHHU.

4). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT MaTepuaia.

24. Yemy pasna mennoemkocms XumMui4ecku npoCmulX KpUCMALIUYeCKux mei
CO2NIACHO KAACCUYECKOU meopuu menioemkocmu?

1). 3R. 2). 5R. 3). 2R. 4). 3/2R.

25. Umo na3zvieaemcs Kodppuyuenmom auUHeuH020 pacuuperus meepoo2o
mena?

1). Bennunna, 4ucaeHHO paBHass OTHOCUTEIBHOMY YAJIMHEHUIO TeJa MPH €ro
HarpeBaHUH.

2). Bennuuna, 4iClieHHO paBHasl yAJMHEHUIO Tejla MPU HarpEeBaHUU Ha OJUH
rpanyc.

3). BennuuHa, YHCIEHHO paBHAs YIJIMHEHUIO Tejla MpPU W3MEHEHHUH
temmeparypol Ha AT.

4). BenuunHa, YHUCIEHHO pPAaBHAs OTHOCHUTEIIBHOMY YJJIMHEHUIO Tella NpHU

M3MEHEHNH ero Temneparypsl Ha 1K.

Tect Ne3. Moayas 4. SJJIEKTPUUECKUE U MATHUTHBIE SIBJIEHUS

1. Vkaoswcume popmynuposky saxona coxpanenus s1eKmpuieckozo 3apaoq.

1). DnexTpuyeckuil 3aps/l He U3MEHSETCS] C TCUEHUEM BPEMEHHU.

2). CyMMapHbIi SJCKTPUUECKUM 3apsiji DJIEKTPOU30JIMPOBAHHON CHUCTEMBI
OCTAETCs MOCTOSIHHBIM.

3). CymMMapHbIil AJIEKTPUUYECKUN 3apsii CUCTEMbI, B KOTOPOH JCHCTBYIOT
KOHCEPBATUBHbBIEC CHJIBI OCTAETCSI TOCTOSTHHBIM.

4). CyMMapHbIA TOJOXHUTEIBHBIM 3apsi/l CHUCTEMbl pPaBEH CYMMapHOMY
OTPULIATEILHOMY 3apsy.

2. Kakotui 3aps0 Hazvieaemcs moueyHvim?

1). 3apsi, KOTOPBIM MOYKHO IPEHEOPEYb.

2). 3apspKeHHOE TEJN0, MACCOW KOTOPOTO MOYKHO TIPEHEOPEYb.
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3). 3apsuoKeHHOE Tello, pa3sMephl KOTOPOTO OY€Hb Malbl MO CPaBHEHHUIO C
PacCTOsSIHUEM JI0 HETO.

4). 3apspKeHHOE TeNo, pa3MepaMu M Maccol KOTOPOro MOXKHO MpEHEOpeyb B
JTAaHHBIX YCIOBUSX.

3. Cuna e3aumooeiicmeaust 08yX MoUeyHbIX 3aps008 8 8aKyyme HAX00Umcs no
Gdopmyne (6 CH)?

‘%H‘]z‘

9 .

D F_\%qu\ /2) sz\\qlr\“qz\. 3). p_lalel

4reyr  dne,r

4. Yemy pasna pasrnooelicmeyouas cul, 0eticmsyiouux Ha noI0HNCUMENbHbLU
3aps0 co CMOpPOHbL 08YX OMPUYAMETLHBIX 3APSA008, PACHOTOHNCEHHLIX HA OOHOU
I’lp}lMOIZ ¢ OaHHbIM NOJIOIHCUMENIbHBIM, HO NO pd3Hble CNIOPOHbL Onl Heco, eclu Co
CMOpPOHbL Kaxcoo20 U3 Hux Oedcmeyem 00UHAKOBASL NO BEIUYUHE cuia, pasna: 4

MH?

1). 0. 2). 8 MH. 3). 4 MH. 4). 2 mH.

5. Mooicem nu Haxooumcs 8 pagHosecuu cucmema U3 mpex noA0HCUMENbHbIX
3aps008?

1). Moxer.

2). He moxer.

3). Moxer, ecnu 3apsbl HAXOIATCS HA OJTHOW MPSMOM.

4). Moxer, eciv 3apsiibl OAUHAKOBBI 110 BEJIMUUHE.

6. Hanpsoicennocms 21eKmpocmamuyecko2o nojis YUCIeHHO PasHa:

1)... cune, AENCTBYIOIIEHN HA MOJIOKUTEIbHBIN 3apsi, IOMEIICHHBIN B JaHHYIO
TOYKY MOJISI.

2)... cuJie B3aUMOJIEUCTBUS JBYX €AMHUYHBIX 3apsiIOB B JAHHOM TIOJIE.

3)... cuiie, NEUCTBYIOLIEH HA AUHUYHBIN MMOJOXKUTEIbHBIN TOUSUHBINA 3apsi/l B
JTaHHOM TOYKE I10JIS.

4)... OTHOILIECHUIO CWJIBI, JEWCTBYIOLIECH HA 3aps] B JAHHOW TOYKE MO, K
PACCTOSIHUIO 10 3TOU TOYKH.

7. HanpsoicenHoCmb Nois Mo4edHo20 3apsaod 8 6aKyyme MOICHO HAUmu no

Gdopmyne:
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1).E=M 2).E=ﬂ?|.
r. r

3). E:@. 4). E= k|q2.
g

8. Kak naiimu nomox 6eKmopa HanpsiCeHHOCMU 31eKMpOoOCmamuiecko2o nois
8 8aKyyme uepes nogepxHocmo S?

1). N=EAScosa 2). N=EAS

3). N=J-EndS. 4). N=J.EdS.
S S

9. Vkaorcume  opmynuposxy meopemvr  Ocmpoepaockoeo-1aycca 0ns
9NEKMPU1EeCcKo20 NoJjis 6 8aKyyme.

1). IloTok BekTOpa HAMPS>KEHHOCTH Yepe3 MIPOU3BOJIbHYIO TOBEPXHOCTh PaBEH
anredpanyeckoil CyMMme 3apsiioB BHYTPU JTOW TIOBEPXHOCTH, JCJICHHOW Ha
AIEKTPUUYECKYIO TOCTOSTHHYIO.

2). IloTok BeKTOpa HANPSHKEHHOCTH 4YEpe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PAaBEH aJireOpanyecKkoil CyMMe 3apsiioB, 3aKJIFOUEHHBIX BHYTPH 3TOU
MOBEPXHOCTH, YMHOKEHHOM Ha DJICKTPUUYECKYIO TTOCTOSIHHYO.

3). IloTox BekTOpa HANPSKEHHOCTU 4YEpEe3 IMPOU3BOJIBHYI) 3aMKHYTYIO
MOBEPXHOCTh PaBEH ajre0panyeckol CymMme 3apsiioB, COCPEIOTOUCHHBIX HA ITOU
MMOBEPXHOCTH, JICJICHHOW HA 3JIEKTPUUECKYIO MMOCTOSHHYIO.

4). TloTok BeKTOpa HANpPSYKEHHOCTH Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PAaBEH aJIreOpandyecKkoil CyMMe 3apsiioB, 3aKJIFOUEHHBIX BHYTPH 3TOU
MOBEPXHOCTH, JICJICHHOW HA 3JIEKTPUUECKYIO MOCTOSHHYIO.

10. Ilomenyuan mouxu nojisi YUCIEHHO PAGEH:

1)... noTeHIMANBbHON SHEPIUU 3apsAJia B TAHHOU TOUKE.

2)... paboTe 10 MepeMeICHUI0 SAUNHUYHOTO IMOJIOKUTEILHOTO 3apsi/ia U3 OTHOM
TOYKH TOJISl B IPYTYIO.

3)... pabore MO MEPEMEIICHUIO EIMHUYHOTO TIOJIOKUTEILHOIO TOYCHHOTO
3apsa U3 JaHHOM TOYKe 1MoJisi B 0ECKOHEUHOCTb.

4)... IpOU3BEAEHUIO MOTEHIIMATBHOM SHEPTUH HA 3apsI.
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11. Kax Haxodumcs paboma no nepemewjeHuro mo4eyHo2o 3apsaoa 6
INEKMPOCMAMULECKOM NOJEe U3 OOHOU MOYKU NOJIAL 8 OpY2yio?

1). 4=qEd. 2). A=qep.

3). A=a(o- o). 4. A=k, =)
12. Yemy paena paboma no nepemewjeHuio MoueyHo20 3apsada 6
dJleKkmpocmamuieCcKkom noJie no 3aMKHymOﬁ mpaeKmOpuu?
1). 4=0. 2). A=gqEd.
3). 4=qop. 4). 4=q(p, —p,)

13. Kax navimu nomenyuan nojis mo4eyHo2o 3apsaoa?

kg _ kq.q,
l).qo——z. 2). p= P

_kq _4
3).go—r. 4).(0—r.

14. Kax  cesa3anbl  mexcdy  coOOU  HANPANCEHHOCMb U NOMEHYUdl

dJleKmpocmamuiecKkoco nons?

d —
1. £ = 2. ). g =2"9%
dr d
_ _dE __de
3¢ = dr ~ 4). B = dr ’

15. YUmo nazvieaemcs cunoti moxa 6 npo8ooHuxe?

1). BenuunHa, YUCICHHO paBHAs 3apsay, MPOXOMSIIEMY Yepe3 MOMEPEUHOe
CCUCHHUE MTPOBOTHUKA.

2). BenmnunHa, YMCICHHO paBHAs 3apsay, MPOXOJSIIEMY Yepe3 IMOMEPEIHOe
CCUCHHE IMPOBOJIHHKA 3a OTPE/ICTICHHBIN MPOMEKYTOK BPEMECHH.

3). Benuunna, paBHasi 3apsiay, TPOXOISIIEMY 4Yepe3 IMONEPEYHOE CEUCHUE
MIPOBOJIHUKA 32 CIMHHITY BPEMCHH.

4). BenuuuHa, paBHas 3apsay, MPOXOAIIEMYy 3a €AWHHUILY BPEMEHU uepe3
SAMHUYHYIO IUIOMIAKY, IEPIICHAUKYJIIPHYIO HAITPABICHUIO JBUKCHUS 3aps/a.

16. Ymo nazvieaemcs snexkmpoosudicyujeis Cuiol UCIOYHUKA MOKa?
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1). Bennuuna, yncieHHO paBHas paboTe MepeMelleHus 3apsaa Mo 3aMKHYTON
L ETH.

2). BennunHa, yuciaeHHO paBHasi pabOTE€ CTOPOHHUX CHUJI MO MEPEMEHICHUIO
MOJIOKHUTEIBHOTO 3apsi/ia M0 3aMKHYTOM IEIH.

3). Bennunna, ynciieHHO paBHasi paboTe, IEJICHHON Ha 3apsij.

4). BennunHa, YMCIEHHO paBHAs padOTE€ CTOPOHHUX CHJ IO MEPEMELIEHUIO
CAMHUYHOTO MOJIOKUTEIHHOTO 3apsiia MEXK/y MOJI0CaMU UCTOYHUKA.

17. Kak 3anucamso 3axon Oma 011 HeOOHOPOOHO20 yHuacmKa yenu?
1). 1r = E,2). 1r=U, 3).R=e+@ -@,  4).I1R=¢

18. Kak nauimu obwee conpomugieHue npu napaiieibHoOM COeOUHeHUU 08YX

npPOBOOHUKOB?

1 1 1
1)'R=R1+R2 Z)R_:R_l—i_g
3).R = kil 4).R = AR

RZ R1R2

19. Vkaorcume ghopmyny, svipascarowyio 3axoun Jocoyns-Jlenya:

2

1). 0 = IUR2). 0 = % t 3). 0 = IRt 4). 0 = U’Rt

20. Om kakux eeauyun 3a8Ucum CONpomusieHue nposooOHUKa?

1). OT cuiibl TOKa U HANIPSHKEHUSL.

2). OT cuibl TOKa, HAPSHKEHUS U TEMIIEPaTyPhI.

3). OT cuiibl TOKa, TEMIIEPATYPHI U pa3MepPOB MTPOBOJIHUKA.

4). OT XHMMHMYECKOrO0 COCTaBa, TeMIeparypbl U (OpMbl U pa3MepoB
MPOBOJIHUKA.

21. Kakoe gvipasicerue 015 RIOMHOCMU MOKA 8 MEMAJLNAX 0aem 3J1eKmpPOHHAsL
meopusi npo8OOUMOCmU?

1). j=enu,, 2). j=ens

1 .
3). i=g 4). j=equ,,
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22. Umo Hazvieaemcs y0eabHOU MOWHOCHbIO MOKA?

1). DHeprus, BeIIESAIOMIAsACS B 00bEME IPOBOHUKA 32 €IMHUILY BPEMEHHU.

2). DHeprus, NpOoXoAIlas 3a €IUHUIY BPEMEHHU Yepe3 MONEePEYHOE CEUEHUE
MIPOBOJTHUKA.

3). OHeprusd, npoxoaauias 3a €IMHULY BPEMEHH Yepe3 EAUHUYHYIO IJIOMIAIKY,
MEPICHIUKYJISIPHYIO HAITPaBJICHUIO IBUYKEHUS 3aPs/I0B.

4). DHeprus, BBIIEIAIOMIAACS B €IUHUIE 00beMa MPOBOJHUKA 32 CIUHUILY
BPEMEHU.

23. byoem nu 6o3nuxams MacHUmMHoe noie, eciu 3apso HeNnoO0BUMCEH?

1). byner.

2). He Oyner.

3). byzer, ecnu 3apsi; TOUSUHBIH.

4). byner, eciu 3aps]1 MPOTSAKEHHBI.

24. Kakoe none Hazvieaemcs 8uxpesvim?

1). ITone, B koTOpOM paboTa 1o 3aMKHYTOMY KOHTYPY paBHa HYIIIO.

2). Ilone, B koTOpoM paboTa Mo 3aMKHYTOMY KOHTYPY OTJIMYHA OT HYJIS.

3). Ilone, B koTOpOoM paboTa o Jr000My 3aMKHYTOMY KOHTYPY OJHA U Ta K€ U
3aBUCHUT OT HAIPSKEHHOCTH TOJISL.

4). Ilone, B koTOpoM paboTa HE 3aBUCUT OT TPAEKTOPHUH JIBHKEHUS, @ 3aBUCHUT
TOJBKO OT HAYAJIbHOTO U KOHEYHOT'O MOJI0KEHUS IEPEHOCUMOr0 Tella.

25. Kaxoe 8ud cuno8ulx TuHuLl MaeHUmHo20 noas?

1). Ouu Bceraa 3aMKHYTHIE.

2). Onu Bcerga pa3oMKHYThIE.

3). JIuauu MOTyT OBITH JTFOOBIMHU.

4). MarauTHbIC TUHUU BCET/a MapauIeNIbHbI APYT IPYTY.

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

ATOrO KOHTYpa.
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2). BenuuuMHa, YHUCIEHHO paBHAs OTHOIICHUIO MAKCUMAaJIbHOW CHJIbI,
JEUCTBYIOLIEN HA KOHTYP C TOKOM B JAHHOM MECTE I0JIs1, K MArHUTHOMY MOMEHTY
JTOTO KOHTYpa.

3). BennuuHa, yncieHHO paBHAs OTHONICHUIO MAaKCUMAJIbHOI'O MOMEHTA CHUJIBI,
JICVCTBYIOIIErO0 HA KOHTYP C TOKOM B IAHHOM MECTE MOJIsA, K CUJIE TOKA B KOHTYPE.

4). BenuuwHa, 4YUCIEHHO paBHAsg OTHOIICHUID MAaKCUMAaJIbHOW CHIIBI,
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

sakyyme?
| |
.=t 2). Bt
2R R
I 21
3).B=?. 4).B=E.

28. Vkaowcume, no xaxoti popmyne naxooumces cuna Jlopenya.
1).

gvB sin a. 2).F = gvB cos a.

3). F = TvBsina. 4). F = glB sin a.

29. Kaxoii Oydem mpaekmopus OBUdNCEHUS DJIeKMPUYECKO20 3apsdd 6
O0OHOPOOHOM MACHUMHOM NOJe, eCliu OH 6llemaem 8 noje noo VejloM, 3HAYEeHUs.
komopozo e pasuvl 0° u 90° K CunOEbIM TUHUAM?

1). Ipsimast auHUS.

2). OKpY>KHOCTb.

3). BunToBast unus.

4). Cunycoupa.

30. Kax 3anucvieaemcsi 3akon Amnepa 6 ckanaprou ghopme?

1). F = IiBsina. 2). F = TvBsina

3) F = IgB sin a. 4). F

I1Bcos a.

31. Kax e3aumodeticmgyiom medncoy coboli 08a napaiieibHbix NPo80OHUKA C
MOKOM, eCiu MOKU MeKym 8 0OHOM HANpAasieHuu?

1). [IputsaruBarorcs.

2). OTTaNKUBaIOTCA.
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3). He B3aumoieiicTBy10T BOOOIIIE.

4). Ilpu manoii cuiie ToKa B MPOBOJIHUKAX OHU MPUTITUBAIOTCS, TPU OOIBIION
— OTTAJIKUBAIOTCS.

Tect Ned. Moayau 5-7. OIITUKA. PUBUKA ATOMA U ATOMHOTI'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). Chepuuecknm 3epkraiom

2). PacceuBarolieit TOHKOM JIMH30M

3). AudppakunoHHON pemeTKou

4). Cobuparoiieii TUH30M

4. B onvime Pezepghopoa a- wacmuywl pacceusaromcsi:

1). DIEeKTPOCTATUICCKHIM ITOJICM.

2). MarHuTHBIM TOJIEM.

3). DnekTpoHaMu.

4). Cobuparoliei TUH30M.

5. Uznyuenue homona npoucxooum npu:

1) JIBM>KeHHHU DIIEKTPOHA IO CTAIMOHAPHON OpOHTE.

2) Tlepexone ayeKTpoHa U3 BO30YKIACHHOTO COCTOSIHHSI B OCHOBHOE.

3) TIlepexome 3yIeKTpOHA M3 OCHOBHOTO COCTOSIHHSI B BO30Y XK IEHHOE.

4)  Bo BCcex MEepEUnCIICHHBIX MPOLIeccax.
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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 usmenurcs

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 pomospgexma?

1) KonmdecTBOo KBaHTOB CBeTa, MajaroIias Ha TMOBEPXHOCTh B EAUHUILY
BpEMEHU

2) PaboTa BbIX0/1a 2JIEKTPOHA U3 BEIIECTBA

3) Yacrora, mnOpu KOTOPOM CKOPOCTH BBUIETAIOIIMX  3JEKTPOHOB

CTAHOBUTCSI PABHOM HYJIIO

4) Yuciio BBICBOOOKIEHHBIX BceieAcTBUE (PoTor(d(PeKxTa 3IEKTPOHOB,
MPOTMOPIIMOHATIEHOE YHUCITY TaJIAI0IINX Ha TOBEPXHOCTH KBAaHTOB CBETA

9. Umo maxoe pomon?

1) KBaHT sHEprum BUAMMOTO W HEBUIMMOTO CBETA, PEHTTEHOBCKOTO U
raMma M3y4eHui, 00JaJaronmX OJHOBPEMEHHO CBOMCTBAMHE YACTHUI] U BOJIHBI

2). Yactuma »JIEKTpOHEHUTpaIbHAsI W JBMIKYIIASCS CO CKOPOCTHIO, MHOTO
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 gpoxycnoe paccmosinue aunzsi, eciu d=0,5 m, f=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). Umeronire ogMHAKOBYIO YaCTOTY M aMILUIUTYLY.

3). meromme 0IMHAKOBYIO YacTOTY U (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 anrp.

2) 20 noTp.

3) 5 anoTp.

4) 0,05 anoTp.

13. Kakoe 6ewgecmeo nazvigeaemcs onmuyecku 6o/ee niomHuim?

1) To, y koTOporo 0oJIbIIe MITOTHOCTD.

2) Bosee mpo3pavyHoe BEIIECTBO.

3) BemectBo, ¢ 601bIMM a0COMIOTHBIM MOKAa3aTEIEM IPEIOMIICHHUS.

4) BermiectBo, B KOTOpOM OOJIBIIIE CKOPOCTh PACTPOCTPAHECHHUS CBETA.

14. Kakosa npupooa o-uznyuenus?

1). [ToTok 27E€KTPOHOB

2). IloTok NpOTOHOB

3). [loTok simep aTOMOB reus

4). IToTOK KBaHTOB JICKTPOMAarHUTHOTO U3TYUYEHUSI, HCITY CKAEMbIX aTOMHBIMU
sJIpamMu.

15. Ymo nazvieaemcs y2nom nadenus ceema?

1). Yron Mexny najgaroiuM U OTPaKEHHBIM JTy4aMHU.

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,
BOCCTAaHOBJICHHOW B TOUKE MaJCHUS JIyya.

16. Ymo maxoe nonnoe eHympentee ompasjicerue?
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1). OTpakeHne cBeTa MpH MEpexojie U3 ONTHYECKH OoJiee IUIOTHON cpelbl 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 TIOTHOM CPebl IPU HOPMAIBHOM
naJICHUH CBETA.

4). CKonbXEHHE CBETOBOTO JIy4ya BJOJIb IOBEPXHOCTH pa3fieia Cpel.

17. Kax 3anucamo ycnosue max unmepgepenyuu?

1). A=2k2;k=1,23,....

2). A=2kFik=123....

2
@.A:Qk+n§m=Lzam"

@.A:kgm:LZ&m“

18. Kax uzmenumcs onbmamnepuas xapakmepucmuka gomosiemenma, eciu
V8eIUUUms C8emoBoU NOMoK, Nadarowuli Ha homosnemenm?

1). YBenuuutcs 3a/iepKuBaroliee HarpsHKeHHe.
2). YMeHbIIUTCA 3a€PKUBAIOIIEE HAMIPSKEHUE.
3). YBenuuuTcs TOK HACHIIICHHS.
4). YMEHBIIUTCS TOK HACBIIIICHHUS.

Kpurepuu oueHku TecTa npu onpeaeJieHud TeKylero peiTuara

CTy/leHTa

5 GamnoB — maHbl IpaBHIIbHBIE OTBETHI HA 91%-100% TeCcTOBBIX 3aaHUIA.
3-4 6ata - 1aHbl IpaBUJIbHBIE OTBETHI HA 76%-90% TecTOBBIX 3alaHUM.
1-2 Ganna - ma"el npaBMIbHBIE OTBETHI HA 60%-75% TEeCTOBBIX 3aTaHUIA.
Memnee 1 Gama - qaHbl IpaBUIILHBIE OTBETHI MeHee, ueM Ha 60% TeCTOBBIX

3aJIaHUM.

CocraBurenb O.B.ITnotHukoBa
2019
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