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ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

|. PaGouasi mporpaMma nepecMOTpeHa Ha 3aceaHUH Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi IporpaMmma nepecMoTpeHa Ha 3aCeJaHMHI JenapraMeHTa:

IIpotokomn oT « » 200 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (M1.0. ®amumms)



AHHOTAIUA

Hucnunnuna «®usnka» BKIIOYEHA B 0a30BYI0 YacTh MAaTeMaTHYECKOro U
€CTeCTBEHHOHAay4YHOoro mukia b.1.b mo nHampasnenuto mnoarorosku 19.03.02
I[IpoayKThl NUTAHUS U3 PACTHTEJIbHOTO ChIPbSI.

OO0mast TpPyJOEMKOCTh OCBOEHUSI JIMCUUILIMHBI COCTaBIsieT 4 3aueTHbIC
eauHulbl, 144 yaca. YueOHbIM MJIAHOM IIPEAYCMOTPEHBI JICKIIMOHHBIE 3aHsATUs (36
4yacoB), JabopaTopHbie paboThI (36 YacOB), caMoCTOsITeIbHAs paboTa cTyaeHTa (72
4acoB), 3a4€T U AK3aMeH. J(ucuuminHa peanusyercs Ha 1 kypce B 1 1 2 cemecTpax.

Jns  QpopMupoBaHusT ~ HAYaJIBHOIO  KOMIETEHTHOCTHOTO  MPOQUIIS
oOy4aromnierocs, MpeBapuTEIbHO KEIATeIIbHO U3YYCHUE TaKUX JUCUHUILINH, Kak
Nupopmatuka, Maremarnka. CHopMUpOBaHHBIE B XOJ€ U3YUYEHUS AMCIUILIMHBI
3HAHMS, YMEHUS U HABBIKU PEATU3YIOTCA B TAaKUX JUCIMIUIMHAX, Kak Duznyeckas
XUMUS, OKOJOTHS, OJIEKTPOTEXHUKA U DJIEKTPOHUKA, DHUIUKO-XUMUYECKUE
CBOMCTBA M METOJbl aHAJIU3A MUILEBBIX CUCTEM, METOI0IOTUsSI U METO/Ibl HAyYHBIX
uccienoBanuii, [Iporeccsl U anmapaTbl TUIIEBBIX MPOU3BOACTB KaK OCHOBA IS
MOHMMAaHUS COACPKAHMUS YKa3aHHBIX JUCHUIUIMH W (QOPMHUpPOBaHUS OOIIEiH
HAyYHOW KapTUHBI MHUpA, JJIS TTOCTAHOBKU OIBITOB, MPOBEACHHS HEOOXOIMMBIX
U3MEpPEHU 1 00pabOTKHU UX PE3YJIHTATOB.

Heab u3ydyenus: TucuUIIMHbL «DU3MKa» — BOOPYKEHUE CTYJEHTOB 3HAHUEM
GU3MYEeCKUX OCHOB TEXHUKM M TEXHOJIOTHH, (U3MUECKUMH METOJaMHU
WCCIICIOBAHUM U U3MEPEHUM, Cco3JaHue HEOoOXOAuMOW O0a3bl Uil HM3y4YeHUs
JUCUUIUIMH Npo(dheCCHOHATBHOTO LIUKJIA, JIJIs TOBBIILIEHUS 001LEeN KyIbTYpHI.

3agaum IMCUMILIUHBI:

- hopMupoBaHue CUCTEMBI (PU3NICCKUX TIOHITHA;,

- (opMHUpOBaHHE OCHOBHBIX TMPEACTABICHUI COBpPEMEHHON (u3nyeckoi
KapTUHBI MUpA Ha 0a3e N3YUEHUSI OCHOB BAXKHEUIIUX (GU3HUECKUX TCOPHl;

- O03HAaKOMJIEHHWE CTYJEHTOB C Ba)XHEHIIMMHU TMPUKIATHBIMU acCleKTaMu
buzukwy;

- O3HAKOMJICHHEC CTYACHTOB C TI'yYMaHUTApHBIMH aCIICKTaMU (1)1/131/111601(01“0



3HaHWS, (OPMHUPOBAHNE OCHOBBI JIJISl TIOBBIMICHUS OOIIEH KyJIBTYphl 00y4aeMoro,
€ro PKOJIOTHYECKOT0 BOCIIUTAHUS;

-03HAaKOMJICHHE CTYJEHTOB C (U3HMUECKUMHU METOJaMH HCCIEIOBaHUS U
KOHTPOJISI KaueCTBa MPOAYKIIHH;

- O03HAKOMJICHHE CTYJICHTOB C METOJOM MOJEIUPOBaHUS (PUINUECKUX
SIBJICHHUI, B TOM YHCJIC, C UCIIOJIb30BaHuEeM DBM;

- 03HaKOMJIEHHE CTYJICHTOB C OCHOBaMH IUIAHHUPOBAHUS SKCIIEPUMEHTA U €ro
OpraHu3allvy;

- (opMmupoBaHuEe yMEHUH TIO CTAaTUCTUYECKOW 0OpabOTKEe pe3yJbTaToB
HKCIIEPUMEHTA, UX UHTEPIPETALINH;

- BbIpa0OTKa TPAKTUYECKUX HABBIKOB pPabOTBl C HW3MEPUTEIbHBIMU
npudoOpamu, OLEHKH TOYHOCTH U JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB.

MeTtoabl M3y4eHusi AUCHUIIIIMHBI: TEOPETUUECKUN, IKCIIEPUMEHTAIbHBIMN.

JIJis yCHenHoro u3y4eHus: JUCHUILTMHBL «DU3uKa» y 00y4aromuxcsl JOKHBI
ObITh COPMHPOBAHBI HA MPEABIAYIIEM YpOBHE OOYYEHHS — B CPEIHEW IIKOJIE -
CJIEIyIOLME TIPEIBAPUTEIbHbBIE KOMIIETECHIUU:

— 3HaHUE OCHOBHBIX (PU3MYECKUX TOHATUA U OCHOB (DU3MUECKUX
TeOpUil B mpenenax Kypca (PU3MKH CpeqHEed UIIKOJIbI; OCHOB MaTEeMaTHYECKOTO
aHallu3a M BEKTOPHOM anreOpbl; yMEHHE NEPEeBOAUTHh EAUHULIBI H3MEPEHHUS
¢usnueckux BennuuH B cuctemy «CW»; BlageHue HaBbIKaMH padoOThl ¢ yuyeOHOM
JUTEPATYPOH.

— 3HaHHWE METOJOB PEIICHUs MPOCTEUIINX (PU3NYECKUX 3a]ad, YMEHHUE
pemath npocrediue (U3MYECKUE 3a/layd  AHAJUTHYECKUM U TIpapUuyecKuM
METOaMHU;

— 3HaHHE OCHOBHBIX METOJOB M3MEpEeHUs (PU3MUECKUX BEIUYUH,
yMEHUE NPOBOAUTH MPOCTEHIINE H3MEPEHHS] (PU3NYECKUX BEIUYMH; BIIAJICHUE
HAaBBIKAMHM  HCIIOJB30BAHUSI  MPOCTEUIIUX  M3MEPUTEIbHBIX  HMHCTPYMEHTOB,
HaBbIKaMU 0(hOpMIICHUS pe3yIbTaTOB HAOIIOICHU, ONIBITOB M BHIYMCICHUIA.

B pesynaprate wu3ydenus aucuMiuidHbl «®Puszukay y 00yyaromuxcs

dbopmupytoTcs caeayomue npodeccunoHanbabie kKomnerennuu: [1K-5, 16, 14
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Koa u ¢popmynupoBka
KOMIIETeHIIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIHUU

I1IK-5: cnocoGHOCTH
HUCIOJb30BaTh B

dbyHIaMEHTaIBHBIC pa3/ieibl PU3UKH B 00BEME,
HEOOXOTUMOM JTsl IOHUMAHWSI OCHOBHBIX

IPAKTHYECKOM aer 3aKOHOMEPHOCTEN (PM3UYECKHX, XUMUYECKHX,
JEATENHLHOCTH OMOXMMHUYECKUX, OMOTEXHOIOIHYECKUX IIPOLIECCOB €
CHIELMATM3UPOBAHHBIE LIEJILK0 OCBOEHHUS TEXHOJIOTHHU MPOLYKTOB IIUTAHUS U3
3HAHUS PaCTUTENLHOTO CBHIPBS;
(yHIaMeHTaNbHBIX UCII0JIb30BaTh 0a30BbIe 3HAHUSA B 001aCTH (GDU3HMKHU LIS
pazneno dusmw, Vateer YIPaBJIEHNs TIPOLECCOM MIPOU3BOICTBA MPOILYKTOB
XMMHH, OHOXUMHUH, [MTaHUS U3 PACTUTENILHOTO CHIPhS HA OCHOBE
MaTEMaTHRH JUL IPEBPAILCHUI OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB;
OCBOEHUS (PU3UYECKHUX,
XUMHUYECKHX,
OMOXMMUYECKHUX,
OMOTEXHOIOTHYECKHX, IpHEMAMHU aHAJIN3a CBOMCTB CHIPhS M IHILEBbIX
MHKPOOHOJIOTHYECKHX, IPOIYKTOB HA OCHOBE HCIIOIb30BaHUS
TeIOQU3HIECKIX Bnageer | QyHaaMeHTAIbHBIX 3HAHUI B 001aCTH (UMK U
1IpoILeCCos, (U3HMUECKUX METOIOB,;
HPOUCXOISALINX IIPU
IPOM3BOJICTBE
HPOAYKTOB ITUTAHUS U3
PACTHTENLHOTO CHIPhS
[1K-14: roTOBHOCTH 3Haer METOJMKY paboThI ¢ (PH3UYECKUMH U3MEPUTEILHBIMH
HPOBOAUTH M3MEPEHHS prbOpaMu, CIIOCOOBI IIPEICTABIEHHUS PE3YILTATOB
HaOJIIOIEH NS, VCCIIEJOBAHMS, METOIbI MaTEMATHYECKON 00pabOTKU
COCTABJISATH OIHMCAHHS PE3YNIBTATOB U3MEPEHNS;
TIPOBOZMMBIX VYmeer WCIIONIB30BaTh (DU3MIECKHUE METOIBI M3MEPEHHS IS
HCCICIOBAHNH, onpe/eeH sl KOIMYECTBEHHBIX XaPAKTEPUCTHUK CHIPhS
aHaJn3npoBaTh ¥ TOTOBOM MPOJYKIIUH, TPOBOJUTH MATEMATHUECKYFO
pesyapTatet 00paboTKy PE3yJIbTATOB H3MEPEHHUS;
UCCIIEN0BaHUN U
Brageer | HaBBIKAMU NPOBEICHUS TEOPETUUECKUX M

UCIIONB30BaTh UX IIPU 5

SKCHEPUMEHTAIIBHBIX UCCIEI0BAHMMN U ITPEICTABIEHHS
HAIMCAaHUH OTYETOB U

. UX PE3yJbTATOB.
HAay4HBIX ITyOIMKaImi
ITK-16: roTOBHOCTH 3HaeT BaXHEMHIINE PU3NUECKUE MOJIENH, 00JIACTH, YCIOBUS U
HPHMEHSTH METOIbI CITOCOOBI MX UCTIONB30BAHUS B TEOPETUYECKUX U
MaTeMaTHYECKOTO SKCIEPUMEHTAIBHBIX MCCIIEN0BAHMSAX;
MOZCTINPOBAHMS 1 Vmeer HCIOJIB30BATh METOIbI HH(POPMAIIMOHHBIX TEXHOIOTHI
ONTHMH3AINH JUTSL MOJIENIMPOBAHUS (PM3MUYECKUX MIPOLIECCOB Ha 0ase
TCXHOJIOTHICCKHIX CTaHIAPTHBIX TPUKIIATHBIX IIPOTPAMM;
IPOILIECCOB
Bnageer | npuemamu 06pabOTKH M aHAIKM3a PE3yJIbTaTOB

IPOU3BOJICTBA

MPOJIYKTOB IMUTAaHUS U3
PacTUTENILHOTO CHIPbS
Ha 0a3e cTaHIapTHBIX
MaKeTOB MPUKJIIAJIHBIX
porpamMm

AKCIIEPUMEHTA C UCIIOIh30BaHUEM UH(POPMAITMOHHBIX
TEXHOJIOTUH.




Hns dopmupoBaHus BBIIIEYKa3aHHBIX KOMIETCHLUUH B paMKaxX JUCIMILTAHBI
«DPusnkay MPUMEHSIOTCS CIEAYIOIMe METOAbl AKTUBHOTO/ HHTEPAKTUBHOTO

06y‘IeHI/I}I: HGKHHH-6€CCI{3, y‘-Ie6H0-I/ICCJ'IeI[0BaT€JII>CKI/If/'I ITPOCKT.

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
Jlexknuu (36 yacos)

Beenenne. Ilpexmer u Meroanl pusuku. Puzndeckasi kapruaa mupa (1
qac).

MAO — neknus-6ecena.

[IpenmMer u Meroabl (U3MKH, €€ MECTO B ecTecTBO3HAHUU. OCHOBHBIE
paznensl Gpu3nku. OCHOBHbBIE MPEICTABIECHUS COBPEMEHHON (PU3HYECKOW KapTHUHBI
MHpa.

Moayasb 1. ®u3ndyeckue 0CHOBbI MeXaHUKH (7 yac.).

Tema 1.1. OcHOBBI KUHEMATUKUA MaTepuaibHOU ToukH (1 yac).

Kiaccrnueckast 1 KBaHTOBasi MEXaHHMKA. HepesiTuBUCTCKas U peIsTUBUCTCKAs
MexaHuka. Ouznyeckue MoJIenu: MaTepruaibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO,
ClulomHas cpefa. MexaHudeckoe JBWXKeHWE, ero Buabpl. Cucrema ortcuera.
OCHOBHBIE KMHEMAaTUYECKHE XapaKTEPUCTUKHU JBMKEHHMS dactul. CKOpOCTh M
YCKOPEHHE YaCTHULIBl NPU KPUBOJIMHEMHOM JBHKEHUU. J[BHKEHME YacCTHIbI IO
OKPYHOCTH.

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

[lonsiTEe COCTOAHMSI YacTULBI B Kilaccuueckod Mexanuke. Cuia, Macca.
3akonbl HetoToHa. MHepuuanbHas cucrema orcuera. [[pUHIMIT OTHOCUTEILHOCTH
lanmunes m OWHITeHHA. ['paHUIBI NPUMEHHUMOCTH KJIACCHYECKOIro crocoda
onucanus ABrKeHUs yactull. Cuibl TpeHusa. CUiibl TATOTEHUs, 3aKOH BCEMUPHOTO
Tarorenus. Cuna Tshxectu U Bec Tena. Jledpopmannu, nx Buasl. 3akoH ['yka.

DNIEMEHTHI PEeNSTUBUCTCKON TMHAMUKHU.

[I10THOCTE BemiecTBa Kak OJHA WX XapaKTEPHCTHK KadecTBa IPOIYKTOB,

MCTOJAbI €€ OIpPCACIICHUA. HHaCTI/I‘{HOCTB, YIOPYIOCTh KaK XapaKTCPUCTHKH



MEXaHUYECKUX CBOWCTB M KauyecTBAa MPOJOBOJILCTBEHHOIO CHIPbSi M T'OTOBOM
IPOIYKIHUU.

Tema 1.3. DnemMeHTh MEXaHUKH TBEPJOTO Teua (2 yaca).

Lentp unepuuu tena. I[lnedo cunbl. MOMEHT cuilbl. YCIOBHE PaBHOBECHS
TeJa, UMEIOIIETO OCh BpalleHuss. MOMEHT MHEPLUH TBEPJIOTO TeJIa OTHOCHTEIIBHO
ocu. Teopema lllreiiHepa. YpaBHEHHE BUKEHUSA TBEPAOTO TENA, BPAIIAIOLIETOCs
BOKPYI' HEITOABIKHOM OCU. MOMEHT MMITyJIbCa TEA.

Tema 1.4. 3akoHbl coOXpaHeHUs B MexaHUKe (2 yaca).

Nmnynbec Tema. 3aKOH COXpPaHEHHsI UMITyJIbCa. MOMEHT MMIyJbca. 3aKOH
COXpaHEHHSI MOMeEHTa wumMImyibca. Pabota. MomnHocts. KoHcepBaTuBHBIE U
HEKOHCEpPBAaTUBHbIE CWIBL. MexaHudeckass 3Heprus, ee BuAbl. KuHeTHueckas
OHEPrus TMOCTYNATENIbHOTO U  BpalaTeNbHOro JABWKEeHHUS. [loTeHuumanbHas
DHEPrus. 3aKOH COXPAHEHUS YJHEPTUU B MEXAHUKE.

[TonsitTue o0 peakTUBHOM JABMKEHUU. OOIIePU3NYECKUN 3aKOH COXPaHEHMS
DHEPI'UH, €TO YUET MPHU OCYLIECTBICHUH TEXHOJIOTHYECKUX IIPOLIECCOB.

Moayasb 2. Mexanudeckue Kojied0aHus U BOJIHBI (3 yaca).

Tema 2.1. KunemaTtuka u AuHaMuKa KojebaTenpbHOTO ABMKEHUA (2 yaca).

KonebGanusi, ux Buabl. XapaKTepUCTHKU KOJIEOATEIbHOTO JBUKCHHUS.
['apmonnueckuii ocuwuATop. KBasuynpyrue Cuibl. YpaBHEHUE JIBUYKCHUS
rapMOHHUYECKOT0 OCHWILIATOPA MO ACUCTBMEM KBa3uyrpyrout cuibl. [Ipocreitme
KOJIeOaTEeNIbHBIE CUCTEMBl. DHEPIHsi TApMOHMUYECKOTO ociuuisiTopa. CBoOOIHBIE
3aryxarouige — KojeOaHus.  BblHykIeHHble — KojeOanus.  Pe3onanc,  ero
WCIIOJIb30BaHUE U YUET.

Crnoxxenue koneOaHu.

Tema 2.2. Bonssl B ynipyroii cpene (1 gac).

MAO — nexnus-6ecena.

VYnpyrue BosHbl, BUIbI BoJH. [1nockast Oeryuias Bonna. [Ipunmun [roiirexca.
JlnvHa BOMHBI, BOJHOBOM BEeKTOp U (hazoBasi ckopocThb. OIHOMEpPHOE BOIHOBOE
ypaBHeHue. Korepentnoie BonHbl. [loHsTHE 00 MHTepdepeHuMu U nudpakuuu

BOJIH. 3BYKOBBI€ BOJIHbI, XapaKTEPUCTUKH 3BYKa. YIbTPa3BYK U UH(DPA3BYK.



[IIym, cnocoObl 3amMTBl OT IIymMa. YJIbTPa3BYKOBBIC METOABI B IHIIEBOMN
MPOMBIILIEHHOCTH

Moayab 3 MoJsekyiasipHas ¢pusuka u TepmoguHamMuka (7 gac.).

Tema 3.1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu (2 gaca).

JlunaMu4yeckue M CTaTUCTUYECKHE 3aKOHOMEPHOCTH B ¢usuke. Mertomsl
W3YUYEHHS] TEIUIOBBIX MPOUECCOB. MAaKpOCKONMYECKHUE W MHUKPOCKOIHYECKUE
napameTpbl. TemioBoe IBHKEHHE, €ro OCOOEHHOCTH. TemaoBoe paBHOBECHE.
Tepmoaunamuueckass Ttemneparypa. OcHoBHble mnonoxeHuss MKT. Mogens
uaeanbHoro raza. OcnoBHoe ypaBuenne MKT uaeansHOro rasa. 3akon JlaneToHa.
VYpaBHEHUE COCTOSTHUSL HJI€albHOTO ra3a. ['azoBble mporecchl. CteneHn cBOOOAbI
MOJIEKYJ U BHYTPEHHSISI 3HEprus uacaibHOro raza. MOyHKUUS pacrpenciceHusl.
Pacnpenenenne Makcpemna. Ckopoctu Mosekyl. Pactipenenenue bonbimana.

Metonpsl WU3MepeHUs] TeMIepaTypbl M HX HCIOJIb30BAaHUE B TEXHOJIOTMHU
MPUTOTOBJICHUS TPOIYKTOB MUTAHUS.

Tema 3.2. OcHoBbI puznyeckoit kuHeTukH (1 gac).

MAO — neknus-6ecena.

SBnenust mepeHoca B razax. lloHstue rpamuenta BenuuuHbl. Juddysus.
Koaddumment mubdysun. TennonpoBOIHOCTb. Koaddurment
TEIIONPOBOAHOCTH. BsizkocTh. KoaddumueHT BI3kocTH.

TenmonpoBOAHOCTh M BA3KOCTh KaK KAUE€CTBEHHBIE XapaKTEPUCTHKHU
OPOAYKIIMH, CIOCOOBI UX ONPECIICHUS.

Tema 3.3. OCHOBBI KJIaCCHUECKOW TEPMOJIMHAMUKH (2 yaca).

MAO — neknusi-6ecena.

KomnuectBo Temnotel. IlepBoe Hayano TepMOAMHAMHKH, €r0 YYET IpHU
OCYILECTBJICHUM  TEXHOJIOTMYECKMX  mpoueccoB.  Kiaccuueckas — teopus
TEIJIOEMKOCTH  HMJCAIbHOTO Ta3a, ee€ OorpaHu4eHHoctb. OOpatumbie U
HeoOpaTumble mporecchl. OcHOBBI paboThl TemaoBoi mammumHbl. [ukin Kapho.
K.n.n. TemjoBoil MamuHbI, CIOCOOBI €ro mnoBbllieHUs. BTopoe Hauaso
TEPMOJMHAMUKU, €r0 YYEeT MHpPH KOHCTPYUPOBAHUM MEXAHU3MOB. DHTPOIUS H

TepMOJMHAMHUYECKasi  BeposTHOCTb. Teopema Hepucra. DuHTpomus  Kak



KOJIMYECTBEHHAsl MEpa XaO0TUYHOCTH. [IpuHIIMO BO3pacTaHusl SHTPONUH U €r0 POJb
B [I03HAHUHU OKPYKaIOIIETr0 MUpa.

CrnocoObl  WM3MEpeHHs  TEIUIOEMKOCTH, €€  pPOJb B  IPOTEKaHUH
TEXHOJIOTUYECKUX MPOLIECCOB.

Tema 3.4. CoticTBa TBepbIx Ten. CBoilcTBa sxuakoctei (1 gac).

MAO — neknus-Oecena.

CrpoeHre KpUCTAJUIOB, BUJbl KPUCTAUIMYECKUX PEIIETOK. MOHOKpPUCTAIIIBI
U noymkpuctamuibl. M3orponuss u aHuzorponusi. JepexTsl KpUCTAILITUYECKOM
pemieTkd. TermIoeMKOCTh KPUCTAUIOB MPU HUBKHUX TeMIiieparypax. AmopdHbie
BemecTBa. JKHIKOCTH, MX CcBOWCTBAa. [loBEpXHOCTHaAs 3HEpPrus, MOBEPXHOCTHOE
HaTsokeHUEe. [IOBEepXHOCTHO-aKTHBHBIE BEIIECTBA W HUX  HCIOJIb30BaHUE.
CwmauuBanne. @opmyna Jlamtaca. Kannuisp, KanmuimsipHbIe SIBICHHUS.

Kunkue KpuCTaibl, UX HCIOJIb30BaHUE. YUET KANWUISIPHBIX SIBICHUW, UX
UCIIOJIb30BaHUE B TEXHOJOTMUECKUX MPOLIECcCaX.

Tewma 3.5. ®a3sl, pazossiec mpeBparnieHus (1 gac).

®a3el u ycnoBus paHoBecus (a3. Kputumueckas temmeparypa. Ilap,
BJIAXKHOCTh. @azoBeie nepexonasl 1 u 2 poaa. Ypasuenue Knaneitpona-Knaysuyca.
VY nenwpHas Teriota dazoBoro nepexoaa 1 pona.

[InaBreHne KpUCTAIUIMUYECKUX U aMOpHBIX BEIIECTB, TEMIIepaTypa
IIJIABJICHHUS], €€ U3MEPEHUE I XapAKTEPUCTUKH KaYECTBA MPOLYKIIHAH.

Moayab 4. DnekTpudecTBo U MarneTusMm (9 yacos).

Tema 4.1. OCHOBBI 2JIEKTpPOCTATUKHU (2 Haca).

DJIEKTPUYECKUM 3aps]l U €ro JUCKPETHOCTh. Maes OnuskomeicTBus. 3aKoH
Kynona. Onekrpocratuueckoe mone. HampsbkenHocts mons.  [IpuHnun
cyneprno3uiiui. PaboTa 3JeKTpOCTaTUUECKOTO TOJIsl. DHEPTusl B3aUMOJICUCTBUS
AIEKTPUYECKUX 3apsAnoB. [loTeHIMan 3MeKTPOCTATUYECKOrO MOJISI U €r0 CBSI3b C
HalpsKeHHOCTHhIO.  [IpOBOJHHMK B AJEKTPOCTATUYECKOM — TOJie. Y CIOBUS
paBHOBecHsI 3apsA0B Ha MpoBoJHUKe. EMKocTh mpoBoaHuka. KonmeHcaropsl, ux
npumeHeHue. EMkocTe kKoHaeHcaTopoB. CoequHeHue KOHAEHCATOpPOB. DHEPIHs

3apsAKCHHOI'O KOHACHCATOpA. [InoTHOCTH OHCPIruH SJICKTPOCTATUICCKOI'O I10JIA.



DneKkTpocTaTuuecKas 3amuTa.

Tema 4.2. OCHOBBI KIIACCHYECKOW 3JIEKTPOHHOM TEOPUU IPOBOJUMOCTH
MeTasuIoB. 3aKOHBI MOCTOSIHHOTO TOKa (2 yaca).

MAO — nexnus-6ecena.

Tok mpPOBOAMMOCTH, €r0 XapaKTEPUCTHUKU. Y CJIOBHUS CYIIECTBOBAHUS TOKA.
Croponnune cwibl. JIJC. HWcrounuku IJIC. IIpoBOAHMKH, H3OIATOPHI,
MOTYNPOBOAHUKN. OCHOBHBIE MPE/ICTABICHUS KIACCUYECKOU JIEKTPOHHOU TE€OPUHU
MPOBOJMMOCTH  METAJUIOB, €€ OmbITHOe obOocHOBaHue. ComnpoTUBICHUE
MPOBOJIHKMKA. 3aKOH OMa U1l 3aMKHYTOW LENHU M y4acTKa Lenu. 3akoH [[xoyins-
Jlenua. Pa3zpeTBnenHsle 1ienu, npasmwia Kupxroda. 3akon Bunemana-®panua.

HenmocraTkun KilacCM4eCKOW 3JIEKTPOHHOW Teopud. CBEpXIPOBOAUMOCTD,
MEPCIIEKTUBBI €€ UCIIOIb30BaHUS.

Tewma 4.3. MarautHoe nosie B Bakyyme (1 gac).

MarautHoe TO0JIe, €ro OCOOCHHOCTH. MAarHUTHBIH MOMEHT KOHTYpaA.
MaruautHas unayknus. 3akoH buo-Capapa-Jlammaca, ero mpumenenuwe. Cuia
Jlopennia, ee wucnonb3oBanue. Cuna Awmmnepa. Dddexr Xomma. Ilotox u
HUPKYJSLMUS BEKTOpa MArHUTHOW WHAYKIUU. MarHuTHoe Tojie JJIUHHOIO
COJIEHOMJA.

Jatunku Xouta, UX UCIIOJIB30BAHUE

Tema 4.4. Cratuueckue moJisi B BellecTne (2 yaca).

[TonsipHbIE M HENMOJISIPHBIE MOJIEKYJIbI. DJIEKTPUUECKUN IUIoNb. [lonspuzanus
JIUDJICKTPUKA. Bexkrop MOJISIPU3ALIAH. DIIEKTPUUECKOE CMEIIICHUE.
Jusnexktpuueckas MPOHUIIAEMOCTh BEIIECTBA.

MarHuTHbple MOMEHTHI aTOMOB W MOJIeKyJ. HaMarHuunBaHu€ BeIECTBA.
Bekrop HamarHndyeHHOCTHM. HamnpssKEHHOCTH MAarHMTHOTO IoJisi. MarHuTHas
nponuiiaemocts. Ilapa-, nmua-, d¢eppo-, anTudeppomMarHeTuku, ¢GEpPpUThHl HX
npumeHenue. Touka Kropu. JlomenHas cTpykrypa (eppomaraeTuxoB. SIBieHue
TUCTEpe3Uca, NEeTsl TUCTEpe3nca.

CerHeTosNneKTpUKU, UX IPUMEHEHHE

Tewma 4.5. DneKTpoMarHuTHbIE SIBJICHUS. DJIEKTPOMArHUTHHIE BOJIHBI (2 Yaca).
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OnextpomarHutHass uHAykuus. 3akoH @apages. IlpaBuno  Jlenua.
CamMouHAYKIMS W B3aUMHas WUHAYKIUA. WHIYKTUBHOCTb. DHEpPryus MAarHUTHOTO
OJISL.

OcHOBHbIE TIOJIOXKEHUSI W ciuenctBuss Teopun MakcBemia. CyliHOCTh
MPUHIIMIIOB OJIM3KOJEHCTBUS U NalbHOACUCTBUS. BuxpeBoe 35eKTpuyeckoi moie.
Tok cMmemeHnuss. OTHOCHTENBHOCTh PA3ACIICHUS SJIEKTPOMArHUTHOTO MOJsA Ha
AIIEKTpUYECKOe U MarHuTHoe. Cuctema ypaBHEHH MakcBeiia B MHTErPAIbHON
dbopme. DNEKTpOMAarHWTHAs BOJHA, €€ OCHOBHBIC IapaMeTphl U CBOWCTBA,
rpadguueckoe npenacrapieHre. CKOpOCTh 3JIEKTPOMArHUTHON BOJIHBI, €€ pABEHCTBO
CKOPOCTH CBETA.

WneanbHblil  KoJI€OATENBHBIM KOHTYP, CBOOOJHBIE KOJIEOAHUS B KOHTYpE.
OTKpBITBIN KOJe0aTenbHbI KOHTYp. OnbITHI ['epiia (caMoCTOsATENBHO).

Hcnonb30BaHue SBJICHUS 3JIEKTPOMArHUTHOW UHAYKIUU B 3JIEKTPOTEXHUKE U
paauorexHuke. TpaHchopMaTOphl, UX UCTIOIB30BAHHE.

MoayJasb 5. Ontuka (3 yaca).

Tema 5.1. Pa3Butue mnpencraBieHuit o mnpupojne cBeta. (OCHOBBI
r€OMETPUYECKON ONTUKH (CAaMOCTOSITEIBHO).

BoO3HUKHOBEHHE KOPIYCKYJISIPHOM W BOJIHOBOM TEOPUU CBETOBBIX SIBJICHHUI,
JTanbl HMX pa3BUTHSA. HMaes KOpHyCKyJsIpHO-BOJHOBOTO Jyaln3Ma CBETa, €€
onbITHOE 000cHOBaHue. [lIkaa 3IeKTpOMarHUTHBIX BOJIH. J(Mama3oH JUIMH BOJIH
BUIMMOro cBeta. [loHsiTHe sydya. 3aKOHBI T€OMETPUYECKON ONTHUKH, 00JIACTh UX
npumeHuMocT. [lokazaTens mnpenomiieHHs BellecTBa. SIBJIeHUE MOJHOTO
OTpaXXEHUs, €ro HCIMOoJIb30BaHUE. 3epkana. TOHKHE JIMH3bI, UX XapaKTePUCTUKH,
dbopmysa TOHKOM JTUH3HI.

OnTtuyeckue mnpubOpbl, MX MCIOJb30BaHWE Ui aHalIM3a KadecTBa
npoaykuuu. I 'mas.

Tema 5.2. OCHOBBI BOJIHOBOM ONTUKH (2 yaca).

Monoxpomatuueckuii cBeT. KorepeHTHble HCTOYHUKHA CBETa, CHOCOOBI
MOJIYYCHHUSI KOT€PEHTHBIX CBETOBBIX BOJH. HMHTepdepenmms cpera. Omrrueckas

Pa3HOCTb XOJa BOJIH. YcnoBus MUHUMYMOB U MAKCHUMYMOB I/IHTep(i)CpeHHI/II/I.

11



WUutepdepeniuss cBeta B TOHKUX IUieHKax. [ludpakius cBeta, ycloBus ee
HaOmonenus.  [lpunnun  [oitirenca  —@penens.  Bunel  audpakuuu.
HudpakunonHas peiieTka, €€ XapaKTepucTuku. JIudpakiMOHHBINA CHEKTP.
Paspemaromias  cmocoOHOCTh  onTHueckoro mpubopa. Ilomspusanus cBera.
EcTecTBEHHBII W TOJSIPU30BAHHBIN CBET, BHIBI MoJisipu3auuu. llossipu3aTopsi.
3akoH Mamtoca. 3akoH bprocrepa. [IBoiiHOe inyuyenpenomiieHne. ONTHYECKU
aKTHBHbBIC BELIECTBA.

Uutepdepomerpbl, HX NpPUMEHEHHE PEHTIeHOCTPYKTYpPHBIM  aHaIM3.
['onorpadus. [lonsipumerpsl, UX KCIONB30BAHUE ISl OMPEAECICHHS COJIEP KAHUS
ONTUYECKH AKTUBHBIX BEILIECTB.

Tema 5.3. B3aumoericTBue cBeta ¢ BemectBoM (1 gac).

MAO — neknus-6ecena.

Jucnepcust cBera, BHIbBI AMCIEPCHU. DJIEMEHTApHAs TEOPHs JMCIEPCHH.
Hucnepcuss  BemiectBa. [lormomenune cBera. 3akoH  Jlambepra-Byrepa.
Koaddumment nornomenns. CenexktuBHoe nornonieHue. Paccessnue ceera. 3akoH
Panies. MonekyisapHoe paccesHue.

PedpakTomeTprl, npuMeHeHHE pePpaKTOMETPUUYECKOTO METOAAa B IMHUILEBON
npombinieHHOCTH. LBeT. XpomaTorpadusi.

Monayab 6. ATomHasi GU3MKA M OCHOBbI KBAHTOBOM Teopum (3 yaca).

Tewma 6.1. KBanToBbie cBolicTBa n3mydenus (1 gac).

KBaHntoBas rumoreza um ee 3KCHEpUMEHTalIbHOE O0OCHOBaHHE. KBaHTOBBIE
cBoiictBa wuznmyueHus. Dotodrdpdexr, ero Buabl. OObsicHeHuEe ¢GoTordhPexTa.
3akonbl CtoneroBa. YpaBHeHUE DUHIITETHA. POTOAIEMEHTHI, UX IPUMEHEHHE.

TemnoBoe wu3MydeHue. 3aKOHBI TEIJIOBOIO MH3JIYYEHHUs, UX OOBSCHEHHE.
®opmyna I1nanka.

Nudpakpacnoe u ynpTpaduoNeToBOE U3IyYCHHE, WX CBOMCTBA U
WCITOJIb30BAHUE JJI1 00paOOTKH MUIIEBBIX TPOTYKTOB.

Tema 6.2. DnemMeHThl KBaHTOBOM MexaHuKkH (1 4ac).

['mmore3a ne bpoiins, ee ombiTHOe 000CHOBaHWE. XapaKTEPUCTUKU BOJH €

bpoitsis. CooTHOlIeHUsT HeompeAeaeHHOCTeH. [IpUHIUMIIBI KBAaHTOBOW MEXAHUKHU
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(IOMOJTHUTENBHOCTH, COOTBETCTBUSA M Jp.). BomuoBas ¢ynkuusa. CraunoHapHOoe
ypaBHenue lllpenunrepa. KBanToBwie umncna. bozonsr u depmuonsl. [IpuHiumm
[Taynu.

Tema 6.3. AToM 1 MoJieKya. DJIeMEHThl KBAaHTOBOM 3IeKTpOoHUKH (1 dac).

Mopnenu ctpoenus aroma. OmnbiTr Pesepdopna. Ilnanerapnas mopens, ee
HenoctaTku. [loctynatel bopa. M3mydyenne atomMoB U Moisiekysl. Buael cniekTpoB
n3itydeHus. CoeKkTphl MOTJIOICHUS.

BoiHyX/IeHHOE€ U CHOHTaHHOe wu3iaydyeHue. [IpuHnun paboTsl Jazepa, ero
WCIIOJIb30BaHUE.

Jlromunucuennus, ee BuAbl U npuMeHeHne. 3akoH Crokca. CrnekTpaibHbIN
aHanu3, ero NPUMEHEHME Ul OIPEACIICHUSA Ka4eCTBEHHOIO U KOJIMYECTBEHHOIO
COCTaBa BEILIECTBA.

Mopnyasb 7. Sinepuas ¢usuka (3 yaca).

Tema 7.1. Ctpoenue siapa. PaguoaktuBHOCTh. DU3NYECKHE OCHOBBI SAECPHON
SHEPreTHKH (2 Jaca).

MAO — neknus-6ecena.

Mopenn sanpa. Hyxnonsl, ux xapaktepucTuku. W3otomsl. SnepHoe
B3aMMOJICHCTBHE, €T0 CBOMCTBA. DHEPTUs CBsI3U U AedEeKT Macc sjipa.

EcrecTBeHHass M MCKYCCTBEHHAs PaJuOaKTHUBHOCTb. BUABI paiMOaKTUBHOIO
U3IIy4EeHHs, UX TpUpoAa U OCOOEHHOCTU. 3aKOH paJUOAKTUBHOIO pacnaja.
[lepuon mnosypacnazna, NOCTOSHHAs pacnaga. AKTUBHOCTb PaJHOAKTHBHOIO
npenapata.  I[lomsarue  nmo3el  0oO0dyuyeHusl.  buonormueckoe — neicTBUE
PaAMOAKTUBHOIO U3ITyUYEHHUS], CIIOCOOBI 3aIUTHI.

SnepHbie peakiuu, UX BUIbl. JHEPrus siAEpHON peakuuu. Peaknus geneHusl.
[lenHas peakuus, yclioBuUs ee TpoTekaHus. Snepubiii peaktop. IIpoGnembl u
MEPCIEKTUBHI AIEPHON SHEPTETUKU. TEepPMOSIEPHBIN CUHTES.

Hosumerprl.  EctecTBeHHbINt  pamuoakTuBHBIM  QoH. Hcmonwp3oBaHue
PaAMOAKTUBHBIX  M30TOMOB. OHeprus 3Be3d. [IpoOnembl  ympaBiisieMoro
TEPMOSIEPHOTO CHHTE3A.

Tema 7.2. DneMeHTapHbIe YaCTHUIIBI U KocMHuueckue Jyuu (1 gac).
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MAOQO — neknus-6ecena.

OneMeHTapHble 4YacTHIpl, HUX cBoWcTBa. YacTUIBI W aHTUYACTHIIBL
Knaccudukanuss snemeHTapHbIX 4YacTull. DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
KBapku u rmoonsl. Pu3ndyeckuil BakyyM. MeToabl pErucTpanuu 3JIeMEHTapHBIX
4acTHL.

KocMmuueckue nydyn, uUX BIWSHME Ha JKMBbIE OpraHu3Mbl M Ha

(GYHKIIMOHUPOBAHNE TEXHUUYECKUX YCTPONCTB Ha 3emiIe.

II. CTPYKTYPA U COJEPXKAHUE NPAKTUUYECKOM YACTHU
KYPCA
JlabopaTopublie padoThI (36 4acoB)

Moayas 1. Ilpeamer u MeToabl pusuku. Puznyeckasi KApTUHA MUpa

JlaGopaTopHuasi padora Nel U3mepuTebHbIe HHCTPYMEHTbI. MeTOabI
pacuyera norpemHocTeil puznyeckux BeJIMUnH (2 yaca).

ConepxaHue 3aHATHS:

1. O3HakOMJIEHHME C METOJMKOW HCIIOJIb30BaHHUS MHKPOMETpa H
IITAHTCHLIUPKYJIS I U3MEPEHHUS JINHEWHBIX pa3MEPOB Tel. TPEHUHT.

2. O3HakoOMJIEHHE C METOJaMHM pacyeTa IOIPEIIHOCTEN MpPSAMBIX H

KOCBEHHBIX U3MEPEHUN.

3. N3MmepeHue MTMHEMHBIX pa3MePOB TeJia, BHITAHHOTO MPETO/IaBaTesIeM.
4, Pacuer norpemHocTel npsiMbIX U3MEPEHUHN 3aJaHHBIM METOOM.
5. Beruucnenne oObema Tena. BeiBog  Gopmynibl  OTHOCHUTEIBLHOMN

MOTPEIIHOCTU U BBIYMCIICHUE MIOTPEITHOCTH OTpe/esieHrus o0beMa.

6. Odopmiienne otuera.

Monyin 2. ®u3nyecKue OCHOBbI MEXAHUKH.

JlabopaTtopnasi pab6ora Ne2: U3yuenue nepopManuu u onpejeaeHne
’KeCTKOCTH MaTepuaJa (4 yaca).

ConepxaHue 3aHATHS:

1. O3HaKOMIICHHE C BUJIaMH U 3aKOHAMU JehOpMaIIHiA.
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2. W3mepenue BeMMYUHBI PACTXKEHUS 33JaHHOTO o0pasia moJy

HCﬁCTBHeM CHIJIBI TAXKCCTHU.

3. Brruucnenue xecTkocTu Matepuana oopasia. Pacder morpentHocrei
U3MEPEHUS.
4, [TocTpoenue rpaduka 3aBUCUMOCTH BEJIMYUHBI 1eopMaliiu OT

JIEUCTBYIOIIEH CUJIBI.

5. Odopmiierne otyeta. PopMyIMPOBAHKE BHIBOJA O XapaKTEpe
nedopmalii ¥ BHIMOTHEHUH/HEBBITIOJIHEHUH 3aKoHa ['yka.

Monayas 3. Mexann4yeckue KoJ1e0aHUs U BOJIHBI.

JlaGoparopnass  paGoraNe3:  OmnpegeseHde  MOMEHTa  MHEPUHUU
¢pusnueckoro masitHuka (4 yaca).

ConepxaHue 3aHATHS:

1. O3HakOMJICHHE C TPOCTEUIIUMHU KoJIeOaTeIbHBIMU CHCTEMaMH,

XApaKTCPUCTHUKAMH U 3aKOHAMH KOJICOAHMA.

2. N3mepenue nepruoaa kojicOaHUM U JJIMHBI MasiTHUKA.
3. Brruncnenrne MoOMeHTa HHEpLUMU MasiTHUKA. PacdyeT morpemHocTen.
4, Odopmienne otuera, GopMyIHpPOBAHHUE BBIBOAA O BIMSHUA MOMEHTA

WHEPIIMN MasiTHUKA Ha XapaKTEPUCTHKHU KOjIebaTeIbHOTO Tpoliecca.

Moayab 4. MosekyasipHast pu3NKa U TEPMOJTUHAMMKA.

JlabopaTopHas padora Ne4: Omnpenenenue k03¢ uunenTa
NMOBEPXHOCTHOTO HATSIZKEHUS KUAKOCTH (4 yaca).

MAO — y4eOHO-HUCCIIeI0BATEIbCKUM MPOESKT.

Tembl npoekTa:

1 Opurana — W3mepenne Kod(pGUIIMEHTa TMOBEPXHOCTHOTO HATSKCHHUS
JKUJKOCTH METOJIOM OTphIBa KOJbIla (C HCHOJB30BAHUEM KOMITBIOTEPHOU
porpamMmbl 00pabOTKH JaHHBIX ).

2 Opurama — WM3mepenue koddduIeHTa TOBEPXHOCTHOTO HATSIKEHUS
YKUJIKOCTH METOJIOM OTPhIBA Kareb.

Conep:xaHue 3aHSTUSA:
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1. O3HakoMJICHHE C  METOAMKOW  m3Mepenwms  KodddummeHTa
MOBEPXHOCTHOTO HATSKEHUSI.

2. N3mepenne cuiibl TOBEPXHOCTHOTO HATSDKEHHST METOJIOM OTphIBA
KoJsblia. Mi3Mepenue nuaMmerpa Kojblia.

3. OO0paboTka  pe3yJabTaTOB  HU3MEPEHHs] C  HCIOJIb30BAHHEM
KOMITBIOTEPHOM TporpamMmbl. Berunciienue koadduiiieHTa MOBEPXHOCTHOTO
HATSKEHUS, PACUET MOTPELTHOCTEM.

4, N3mepenne cuiibl MOBEPXHOCTHOTO HATSHKEHHMSI METOJIOM OTphIBa

Karneinb. 3Mepenne nuaMerpa Karnuuisipa.

S. Boeruucnenne ko3¢ (uLMEeHTa MOBEPXHOCTHOIO HATSKEHUSI, pacyeT
MTOTPEIIHOCTEM.
6. Odopmrnenue otdeta, popMmynupoBaHue BbiBoja 00 3(hPEeKTUBHOCTH

BBIOPAHHBIX METOJIOB Ha OCHOBE CPAaBHEHHS JKCIIEPUMEHTAIBLHO TMOJYYCHHBIX U
Ta0JIMYHOTO  3HA4YeHMH  KOdPQUIMEHTa  TMOBEPXHOCTHOTO  HATSIKEHUS
YUCTON/MBUTLHOM BOJIBI, 0 BIUsAHUU [IAB Ha MOBepXHOCTHOE HATSHKEHUE.

JlaGopaTopHasi padora Ne5: OnpenesieHne BA3KOCTH KUIKOCTH METOA0OM
Croxkca (4 yaca).

ConeprxkaHue 3aHATHS:

1. O3nakomiienne ¢ metogom CTokca.

2. [IpoBeneHne »SKCIEpUMEHTa, U3MEPEHHE pajadyca IIApUKOB U

CKOPOCTEW ABMXKEHUS UX B 3aJJaHHOM KUIKOCTH.

3. Boluucinenne  ko3pduuueHTa  BSI3KOCTH  KUAKOCTH,  pacyeT
IIOIPEITHOCTEN.
4, Odopmiienne otdera, GpopMynrpoBaHre BbIBoAAa 00 3(P(HEKTUBHOCTH

Merona CToKca Ha OCHOBE CpPAaBHEHMSI SKCHEPUMEHTAIBHO MOJYyYEHHOTO H
TaOJIMYHOTO 3HAUYCHUN KOA(DPHUITEHTA BA3KOCTH.

Mopyab 5. DneKTpHYecTBO 1 MATHETH3M.

JlaGopaTopHasi padora Ne6: DiieKTpou3sMepuTeIbHbIe MPUOOPHI (2 Yaca).

Conep:xaHue 3aHSTUSA:
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1. O3HakOMJIEHHE C OOIIMMHU XapaKTEpPUCTUKaMU PUOOPOB, CUCTEMAMHU
npuOOpPOB M UX BUAAMHU B 3aBUCIMOCTH OT HA3HAYCHHUS.
2. O3HakoMJIeHHE €  METOJaMH  OIpPEICNIEHUS]  MOTPEIIHOCTEH

AIIEKTPOU3MEPUTENBHBIX TPUOOPOB.

3. O3HakOMJIEHHE C MapKHPOBKOW IpHOOPOB U METOJIUKON pabOThl C
npudopamu.
4. Pemenue 3ama4d (BBITOJIHEHHE TECTOB) HA BBIYHUCIECHUE XapaKTEPHBIX

napameTpoB MPUOOPOB.
JlaGoparopHasi padora Ne7: Uzydyenue cBoiicTB ¢eppomarHeTruxkon (4
yaca).

ConeprxkaHue 3aHATHS:

1. O3HakomiieHHE C JIaDOpaTOpPHOW YCTAaHOBKOW U BJIEMEHTaMH
yIpaBJICHHUS.

2. [Toydyenue Ha 3kpaHe ocuusuiorpada neTau rucrepesuca.

3. N3mepenne mapaMeTpoB TETIW TPH  Pa3IUYHBIX  3HAYCHUIX

HaIpsKEHUST C BBIXOAA TEHEpaTopa, BBIUMCICHHE MHAYKIMM U HANpPsKEHHOCTH
MarHUTHOTO MOJIsl, KOOPLUUTUBHOM CUJIBI U OCTATOYHON MHAYKIIHH.

4, [TocTpoenune KpuBOM HAMarHUYECHUS.

5. Odopmienue oT4eTa, dbopMmynurpoBaHue BBIBOJIA 00
HKCIIEPUMEHTAJILHOM MOJATBEPKACHUH CBOUCTB (pEppOMArHeTHKA.

JlaGopaTtopuasi paGora Ne§: M3ydeHme TeMmepaTypHO 3aBHCHMOCTH
CONPOTHUBJICHUSA MOJIYIIPOBOHMKOB M MeTAJLI0B (4 4aca).

ConepxaHue 3aHATHS:

1. OznakomyieHHE€ C J1a0OpPaTOPHOM YCTAaHOBKOM H  DJIEMEHTAMH
yIpaBJiCHHUS.
2. N3mepenne compoTUBICHUS 3aJaHHBIX OOPAa3IOB MPHU Pa3TUIHBIX

3HAYEHUSIX TEMIIEPATYPHI.
3. [ToctpoeHne  rpamKOB  3aBUCUMOCTH  CONPOTHBJIEHUS  OT

TEMIEPATYPhI IJIs1 KAXKI0TO 00pasia.
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4, OnpeneneHue COMPOTUBICHUS TMpU Hyle TpanycoB lleabcus u
TEMIIEpaTypHOTO  KO3(HUIIMEHTa  CONPOTHUBIICHHUS  MeTalla,  IIUPUHBI
3anpenieHHON 30HbI ISl MOJYNPOBOJHUKA C UCIOJIb30BaHUEM TrpadUyecKoro u
aHAJIMTHYECKOI0 METOOB.

S. Odopmiienne otdyeta U (POpMyIHpPOBAHUE BHIBOJA O COOTBETCTBHUHU
MOJIYYEHHBIX PE3YJIbTAaTOB BBIBOJIAM TEOPHHU.

Moayas 6. OnTuka.

JlaGopaTtopnasi padora Ne9: OmnpeaejieHne nokasaressi NpPeJOMJICHHUS
JKMAKOCTH mnpu mnomomu pedpaxromerpa. OnpenesieHue KOHUEHTPALMH
CIIUPTOBOrO pacTBopa (4 yaca).

MAO — y4ebHO-HCCIe10BATENbCKUI TPOEKT.

TeMsbl mpoekTa:

1 Opurama — M3mepeHue mokaszaTessi MPEIOMJICHUS U CPEIHEH TUCTIEPCUU
KUIKOCTEHN, UICHTUPUKAIINS KUJTKOCTEH.

2 Opuraga — V3MepeHnne KOHIIEHTpAIlMU CIIUPTOBOTO PacTBOpPA MPHU TOMOIITH
pedpakToMeTpa ImyTeM MOCTPOEHUS TPATyHPOBOYHON KPUBOM.

ConepxaHue 3aHATHS:

1. OznakomiieHne ¢ pehpakTOMETPOM U METOJAUKOMN pabOTHI C HUM.

2. N3mepenue mokasarenedl MNOpPEJOMIIEHHS W CPEOHEW JUCIIEpPCUU

JKUJIKOCTEW, BBIAAHHBIX  ImpenojaBaresnieM.  OnpenesieHue  MOrpenIHOCTen

V3MEpPEHUSL.
3. Onpenenenue BUJa JKUAKOCTH 10 HM3MEPEHHOMY IOKa3aTENI0
MIPEJIOMIICHHS.
4, [Toctpoenne  rpagyMpOBOYHOM  KPUBOM I OIPEICICHUS

KOHIICHTPAIIUU CIIUPTOBOT'O PacTBOPA.

5. OrnpeneneHre HEU3BECTHOW KOHIEHTPALUH PacTBOPA.

6. Odopmienne otuera, popmynupoBaHue BeiBoJa 00 dPPeKkTUBHOCTH
pedpaKTOMETPHUIECKOTO METOIA.

MoayJb 7. AToMHast (pu3UKa H OCHOBBI KBAHTOBOH TEOPHH.
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Jla6opaTopnas padoraNel(: IIpoBepka 3akoHa Credana-Boabumana (4
yaca).

ConeprkaHue 3aHITHS:

1. O3HakomiieHHE C JIaDOpaTOpPHOW YCTAaHOBKOW U BJIEMEHTaMH
yIpaBieHUs. 3ayCK MPOTrPaMMBl.

2. N3mepenne tepmo-OJIC mpu pa3nuyHbIX TeMIepaTypax Ha OCHOBE

aHaJiu3a Fpa(l)I/IKOB, IMOJIYYCHHBIX C UCIIOJIb30BAHUEM KOMIIBIOTCPA.

3. Bbruncnenne temmeparypbl HUTH Hakaja JIaMIIbl NPU Pas3IMYHbIX
HaIPSHKEHUSX.
4. [TocTpoenue rpaduka 3aBucumoctd Tepmo-2J{C oT TemmepaTypsl B

JorapuMUYECKUX OCSIX.

5. Omnpenenenre moka3aTes CTENEHN TeMIIEPaTypBhl.

6. Odopmienue OT4eTa, dbopmyIupoBaHue BBIBOJIA 00
HKCIIEPUMEHTAJILHOM MOATBepkAeHUH 3akoHa Credana-bonbiiMaHa Ha OCHOBE
CpPaBHEHHUS TEOPETHUECKOTO U OKCIEPUMEHTAIBHOTO 3HAYCHUH ITOKa3aTels

CTEIIEHU TEMIIEPATYPHI.

HHLLYYEBHO-METOJIUYECKOE OBECIIEYUEHHE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSI
Y4eOHO-METOAUYECKOE o0ecrieuenue CaMOCTOSITEIILHOU paboThI

oOyuaromuxcs 1o aucuuiuiiae «®dusukay mnpeacraBieHo B Ilpunmokenun 1 wu
BKJIFOYAET B CeOs:

aH-rpaduK BBIIOJHEHHUS] CaMOCTOSITENIbHOW pPaOOThl MO JUCHUIUIMHE, B TOM
quCIIe:
— NPUMEPHBIE HOPMBI BPEMEHU Ha BBINIOJIHEHUE IO KAXKIOMY 3aJaHHUIO;

— XapaKTepHCTHKa 3aJIaHui JIJIST CAaMOCTOATEIBHON pabOThl 00YJarOIINXCS
U METOJMYECKHE PEKOMEH/IallMH 10 UX BBIIIOJHEHUIO;

— TpebOBaHMS K TPEICTABICHUIO U  OGOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOATENbHON pabOThI;

— KpPUTCPHUH OLCHKH BBIITOJTHCHUA CaMOCTOSITEJIbHOM pa6OTI>I.
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IV. KOHTPOJIb JOCTUXKEHUS IEJIEN KYPCA

Ne | Kontponupye Kopp! 1 stamnsr hopMupoBaHus KOMIETEHIHHA OneHouHble CpeaCTBA
n/ | Mble pa3aensl / TeKYIIUN MIPOMEXKY
n TEMBI KOHTPOJIb TOYHas
JUCIUILTAHBI aTTecTall
ust
1 | Moayns 1. IIK-5 | 3HaeT OCHOBHBIE IOHATHS U 3aKOHBI CobGecenoBan | Tect
®dusnueckue KJIACCUYECKOU U PEIIATUBUCTCKON MEXaHUKH | HE npu | (ITP-1)
OCHOBBI B 00beMe, HEOOXOJMMOM JIJIsl TOHUMAaHUS nonycke K | Bomp. k
MEXaHUKH OCHOBHBIX 3aKOHOMepHOCTe pusuueckux, | a/p (YO-1) 3adery:l-
OMOTEXHOJIOTHYECKHUX MPOIIECCOB C LEIbIO Koncnekr 19, 29-31
OCBOEHUS TEXHOJIOTUHU MPOAyKTOB nutanus | (ITP-7)
U3 PACTUTEIHLHOTO CHIPHS;
YMeeT ucnonib30BaTh NOHATHHHEIN anmapar | Jlabopartopna | 3.10
1 0a30BbIC 3HAHUS O 3aKOHAX MCXAHUKHU I | o pabora
IIPOBEACHUS YKCIIEPUMEHTA U aHAJIN3a €r0 (TTP-6)
pe3yJIbTaTOB
Baaneer HaBbIKamMu paObOTHI C Jlaboparopna | 3.1-3.4,
HU3MEPUTEIIbHBIMU UHCTPYMEHTAMU, 1 pabora | 3.10
HaBBIKAMH MaTEeMaTHYECKOH 00pabOTKH (TTP-6)
Pe3yJIbTaTOB U3MEPEHUN, HEOOXOAUMBIMU
JUISl aHaJIN3a CBOMCTB ChIPhs U MUILEBHIX
MPOJYKTOB HAa OCHOBE MCIIOIb30BaHUS
(GyHIaMeHTaJIbHBIX 3HAHUN B 00J1aCTH
bu3ukK 1 PU3NUECKUX METOOB;
3HaeT OCHOBHbIE TOHATHUS U 3aKOHBI Tect (ITP-1) | Tecr
POTEKaHUs NEPUOINUYECKUX MTPOLIECCOB B Koncnekr (TIP-1)
o0Bpeme, He0OX0IMMOM 1711 TOHUMaHUS (TIP-7) Bomp.
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NUECKUX, 3auety:20
OMOXUMHYECKUX, OMOTEXHOJIOTHYECKUX -28
IIPOLIECCOB C LEJIbI0 OCBOEHUS TEXHOJIOTUN
Moxyis 2. MPOJYKTOB MTUTAHUS U3 PACTUTEILHOTO
Mexanuyecku ChIppA,
e KOJIeOaHus 1 YMmeer ucnosnb3oBaTh NOHATHIHBIN annapar | Jlabopatopna | 3.14
2 yIpyrue [1K-5 | 1 Ga30BbIE 3HAHUS O MEXAaHUYECKUX s pabota
BOJIHBI. KoJIe0aHUSAX U BOJHOBBIX IIpoleccax B (TTP-6)
YOPYTOU cpefie Juisl TPOBEICHUS
HKCIIEPUMEHTA U aHaJln3a ero pe3ysabTaToB
Baaneer HaBbIKaMU pabOTHI C Jlaboparopna | 3.5
WU3MEPUTENbHBIMA HHCTPYMEHTAMH, s pabota
HABBIKAMU MaTeMaTUYECKON 00paboTKH (TTP-6)
pe3yabTaTOB U3MEPEHUN, HEOOXOJTUMBIMH
JUTSL aHaJIN3a CBOMCTB ChIPhS U MHUILEBHIX
MPOJYKTOB HA OCHOBE MCIIOIb30BaHUS
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byHaaMeHTaTbHBIX 3HAHUH B 00J1aCTH
bu3KukY 1 PU3NIECKUX METOOB;

3HaeT OCHOBHBIE MTOHATHUS U 3aKOHBI CobGecenoBan | Tect
MOJICKYJIApHOHN (DM3UKH U TEPMOJIMHAMHKHU B | U€ npu | (TTP-1)
o0beme, He0OXOIUMOM JIJIs1 TOHUMAaHUS nomnycke K | Bomp. k
OCHOBHBIX 3aKOHOMepHOCTel pusuueckux, | a/p (YO-1) 3adery:32
XHUMHUYECKHX, OMOXMMHUUECKHX, -56
OMOTEXHOJIOTMYECKHX IPOLIECCOB C LIEIBIO
OCBOCHHS TEXHOJIOTUH MPOAYKTOB MUTAHHS
U3 PACTUTEIBHOTO CHIPbS;
YMeeT HCTIOIB30BaTh MOHATHHHBIN anmapaT | Jlabopatopna | 3.6-3.13
[IK-5 | u 6a30Bble 3HAHMS [10 MOJEKYISIPHON o pabota
¢busuke u TepMoanHamuKe it nposeaenus | (ITP-6)
HKCIIEPUMEHTA U aHallu3a ero pe3yabTaToB
Baaneer HaBbIKaMu pabOTHI € JlaGopatopna | 3.8, 3.11-
U3MEPUTENIbHBIMU UHCTPYMEHTAMH, A pabota | 3.13
HaBBIKAMH MaTeMaTHYECKON 00pabOTKH (TTP-6)
Moytys 3. pe3yNIbTaTOB HSpreHHﬁ, HEO0OXOIMMBIMH
MonexyisipHa JUTSL aHaJIN3a CBOMCTB ChIPhS U MHIIEBHIX
1 QU3KKa U MPOJYKTOB HA OCHOBE MCIIOIb30BAHUS
TEPMOJIUHAMH ¢dbyHIaMeHTaIbHBIX 3HAHUN B 00J1aCTH
Ka. ¢Gu3HUKKN U PU3NUECKUX METOJIOB;
3HaeT METOIMKY pabOThI C (PU3NUECKUMHU Jlaboparopna | 3.6-3.9
M3MEPUTENIbHBIMH PUOOpPaMHU, CIIOCOOBI o paboTta
NpeJ/ICTaBICHUS pe3yIbTaToB MccnenaoBanus, | (ITP-6)
METO/Ibl MaTeMaTH4YeCcKOi 00paboTKH
pe3yIbTaTOB U3MEPEHHUS;
Ymeet ucnons3oBath (puznueckue monenu | Jlaboparopna | 3.6-3.9,
TIK- Y METOJIbl U3MEPEHUS JIJIS OIpeIeTICHUS o pabota | 3.11-3.13
IJLIAf( KOJINYECTBEHHBIX XapAKTEPUCTUK ChIPbS U (TTP-6)
16 ) TOTOBOH MPOYKIINHU, IIPOBOIUTH
MaTeMaTHYecKylo o0paboTKy pe3ysbTaToB
U3MEpPEHUS;
Baajgeer HaBbIKaMU MPOBEACHUS Pedepar Koncnex
TEOPETUYECKUX U IKCIIEPUMEHTAJIbHBIX (TTP-4) T (ITP-7)
HUCCJIENOBAHUN C UCIIOIb30BaHUEM
WH(POPMAIMOHHBIX TEXHOJIOTHH.
3HaeT OCHOBHBIE TOHATHUS U 3aKOHBI CobecenoBan | Bonp.k
AIEKTPUYECKUX U MATHUTHBIX SIBIICHUH B ue IpHU | IK3.:
Moyis 4. 00BeMe, HEOOXOIUMOM IS IOHUMAaHUS JOTyCKe K | 1-33
Dnextpuuects | [TK-5 | OCHOBHBIX 3aKOHOMEPHOCTEH ¢busnueckux, | a/p (YO-1)
ou XUMHYECKUX, ONOXUMUYECKUX, Koncnekr
MAarHeTu3M. OMOTEXHOJIOTHYECKHUX MPOIIECCOB C LEIBIO (TTP-7)

OCBOEHUS TEXHOJIOTMH MPOIYKTOB MUTAHUS
U3 PaCTUTEIHHOTO ChIPbS;
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YMeeT ucronb30BaTh NOHATHIHEIN annapaT | JlabopatopHa | 9.2 —
1 6a30BbIC 3HAHUS TI0 ANEKTPUIECCTBY U s pabota | 3.5.
MarHeTusMmy Juist npoBeaeHus sxkcriepumenta | (I1P-6)
U aHaJlu3a ero pe3yabTaToB
Baaneer HaBbikamMu pabOTHI C Jlabopartopna | 3.1-0.3
U3MEPUTENIbHBIMU HHCTPYMEHTAMH, o pabota
HaBBIKAMH MaTeMaTHYECKOH 00pabOTKH (TTP-6)
pe3yIbTaTOB U3MEPEHUN, HEOOX OJTIMBIMH
JUIS aHAJIN3a CBOMCTB CHIPBS M MUIIEBHIX
IIPOJYKTOB HA OCHOBE MCIIOJIb30BaHUS
byHaaMeHTaTbHBIX 3HAHUHI B 00J1aCTH
(bu3UKY U GU3UIECKUX METOJIOB;
3HaeT METOIUKY pabOoThI ¢ (PU3UIECKUMHU JlabGopatopna | 2.1-D.3
HU3MEPHUTEIILHBIMU TTPHOOpPaMu, CIIOCOOBI s pabora
Npe/ICTaBICHHUS pe3yIbTaToB MccnenoBanus, | (ITP-6)
METO/bI MaTEMATUIECKON 00pabOTKH
pe3yIbTaTOB U3MEPEHHUS;
Ymeet ucnons3oBath puznueckue metoasl | Jlaboparopna | 9.1-0.5
TK- U3MEpEHUS IS ONIpeIeTICHUS o pabota
14, KOJIMYECTBEHHBIX XapaKTEPUCTUK CHIPbS U (TTP-6)
{Ié( ) TOTOBOM MPOYKIINH, IPOBOIUTH
MaTeMaTH4ecKylo o0paboTKy pe3ysbTaToB
U3MepeHus Ha 0a3e CTaHIapTHBIX
MIPHUKJIATHBIX TIPOTPaMM;
Baaneer HaBbIKaMM NIPOBEACHUS Pedepar Koncnexk
TEOPETHYECKUX U SKCIIEPUMEHTAIBHBIX (TTP-4) T (ITP-7)
UCCIIEIOBAaHUM C MCII0JIb30BaHUEM
WH(OPMALIMOHHBIX TEXHOIOTH.
3HaeT OCHOBHBIE NMOHATHS ONTUKU U 3akoHBI | CobecenoBan | Bomp.k
ONITUYECKHX SIBIICHUH B 00BEME, ue IpH | 3K3.:
HEOOXOIUMOM JUISI IOHUMAaHUS OCHOBHBIX JIOTTYCKE K | 34-44,
3aKOHOMEPHOCTEH (PH3UIECKHUX, a/p (YO-1) 61-64
XUMHYECKUX, ONOXUMUYECKUX, Koncnekr
OMOTEXHOJIOTMYECKHX IPOLIECCOB C LIENbIO (TTP-7)
OCBOGHUS TEXHOJIOTHH MTPOIYKTOB MTUTAHUS
U3 PACTUTEIBHOTO CHIPbS;
Mozyss 3. TK-5 YMeer ucnonib30BaTh MOHATHIHBIN ammapat | JlaGoparopna | 2.7, 2.8
Ontuka P patopHa ’
’ 1 0a30BbIe 3HaHU pasznena OnTuka ams s pabora
IIPOBEICHUS YKCIIEPUMEHTA U aHAJIM3a €r0 (TTP-6)
pe3ysbTaToB
Baaneer HaBbIKaMU pabOTHI C Jlaboparopna | D.6-2.8
WU3MEPUTENbHBIMI HHCTPYMEHTAMH, s pabota
HaBBIKAMH MaTeMaTHYECKON 00pabOTKH (TTP-6)

PEe3yJbTaTOB U3MEPEHUN, HEOOXOAUMBIMU
JUTSL aHaJIN3a CBOMCTB ChIPhS U MHUILEBHIX
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IPOAYKTOB HAa OCHOBE MCIIOJIb30BAHUS
byHaaMeHTaIbHBIX 3HAHUHN B 00J1aCTH
bu3HuKY 1 PU3HUECKUX METOMOB;

3HaeT METOIUKY PabOTHI C PU3HUESCKUMU Jlabopartopna | 2.6-2.8
HU3MEPHUTEIILHBIMU TTPHOOpPaMu, CIIOCOOBI s pabora
Ipe/ICTaBICHUS Pe3yIbTaToB MccnenaoBanus, | (ITP-6)
METO]Ibl MaTeMaTH4eCcKoi 00paboTKu
pe3yIbTaTOB U3MEPEHUS;
TIK- YmeeTt ucnonb3oBath puznueckue metoasl | Jlaboparopua | 2.7, 2.8
14, U3MEPEHUs ISl OTpeIeTICHUS o pabota
K- KOJIMYECTBEHHBIX XapaKTEPUCTUK ChIPbS U (TTP-6)
16 TOTOBOM MPOAYKLHH, IIPOBOAUTE
MaTeMaTHYeCKyl0 00paboTKy pe3yinbTaToB
H3MEpEHHUS;
Baaneer HaBbIKaMu NIPOBEACHUS Pedepar Koncnek
TEOPETUYECKHUX M SKCIIEPUMEHTATBHBIX (T1P-4) T (ITP-7)
HCCJIE0BAHUM C MCIOJIb30BAHUEM
MH(OPMALIMOHHBIX TEXHOJIOTHIA.
3HaeT OCHOBHbIE TOHATHUS U 3aKOHBI Tecr (ITP-1) | Bomp.x
ATOMHOM (PU3UKH U KBAHTOBOU TEOpUU B Kouncnekr 9K3.:
o0beme, He0OX0IMMOM 17151 TOHUMaHUS (TTP-7) 45-52
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKUX,
XUMHYECKIX, ONOXUMHUYECKHX,
OMOTEXHOJIOTUYECKHX TTPOIIECCOB C LEBIO
OCBOCHHS TEXHOJIOTUH MPOAYKTOB MUTAHHS
U3 PACTUTEIBHOTO CHIPbS;
YMeer ucnonb30BaTh NOHATHIHGIN annapaT | Jlaboparophna | 9.9-D.13
1 06a30BbI€ 3HAHUS IO AaTOMHOU (pU3UKE U A pabota
I1K-5 .
OCHOBaM KBaHTOBOM TEOPHH IS (TTP-6)
Monyis 6. IIPOBCJCHMS DKCIICPUMCHTA U aHAJIM3a €ro
AToMHas pe3yJIbTaToB
gﬁ{gg;i " Buaageer HaBbIKaMU pabOTHI C JlaGopatopHa | 3.9, 2.12
KBAHTOBOI U3MEPUTENbHBIMA HHCTPYMEHTAMH, o pabota
TEOPHH. HABBIKAMU MaTeMaTUYECKON 00paboTKH (TTP-6)
pe3yabTaTOB U3MEPEHUN, HEOOXOJUMBIMH
JUTSL aHAJTN3a CBOMCTB CHIPBS M MMUTIEBHIX
MPOJYKTOB Ha OCHOBE MCIIOJIb30BaHUS
(GbyHIaMeHTaJIbHBIX 3HAHUN B 00J1aCTH
bu3uKY U PU3NIECKUX METOJIOB;
3HaeT MeTOUKY PabOThI ¢ PU3NIECKUMU JlaGopatopha | 3.9, 2.12
TK- U3MEPUTENBHBIMUA IPUOOPaMH, CIIOCOObI A pabota
14, Npe/ICTaBICHUs pe3yIbTaToB HccnenoBanus, | (ITP-6)
1;[;( i METO/Ibl MaTEMaTUUECKOU 00pabOTKH
PEe3yJIbTaTOB U3MEPEHUS;
¥Ymeer ucnonb3oBaTh puzndeckue metonsl | Jlaboparopna | 3.9, -
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M3MEpEHUS IS ONIPEETICHUS i pabora | 3.13
KOJIMYECTBEHHBIX XapAKTEPUCTUK ChIPbS U (TTP-6)
rOTOBOM MPOAYKIIMH, IPOBOJIUTD
MaTeMaTHYECKyI0 00paboTKy pe3ylbTaToB
H3MEpEHHUS;
Baaneer HaBbIKaMU NPOBEICHUS Pedepar Koncnek
TEOPETHYECKUX U SKCTICPUMEHTAIBHBIX (TTP-4) T (ITP-7)
UCCJIE0BAHUM C MCIIOJIb30BAHUEM
WH(OPMAIIMOHHBIX TEXHOIOTHH.
3HaeT OCHOBHbBIC TOHATHUS U 3aKOHBI Tecr (ITP-1) | Bomp.k
anepHoi Gu3uku U GuU3NKyU dneMeHTapHbix | KoHcnekt 9K3.:
yacTUIl B 00beMe, HEOOXOTUMOM IS (I1P-7) 53-60, 65
MMOHMMAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH
buznYECKUX, XUMHUYECKHUX,
OMOXMMHUYECKUX, OMOTEXHOIOTHYECKIX
IIPOLIECCOB C LEJIbI0 OCBOEHUS TEXHOJIOTUU
MIPOJIYKTOB MUTAHUS U3 PACTUTEILHOTO
CBIPBS;
Moxyis 7. K-5 YMmeer ucnosnb3oBaTh NOHATHIHBIN annapar | Jlabopatopna | O.14
SnepHas 1 0a30BbIC 3HAHUS T10 SAACPHON DHU3UKE I | A pabora
¢u3zuka. MIPOBEJICHUS SKCIIEPUMEHTA U aHAIM3a €T (T1P-6)
pe3yJIbTaToOB
Baaneer HaBbikamMu pabOTHI C Jlaboparopna | D.14
W3MEPUTEIILHBIMU HHCTPYMEHTAMH, o paboTta
HaBBIKAMH MaTeMaTHYECKON 00pabOTKH (TTP-6)

pe3yNbTaTOB U3MEPEHUN, HEOOXOAUMBIMU
JUIS1 aHAJIM3a CBOMCTB ChIPhSI M MHILEBBIX
MIPOJIYKTOB Ha OCHOBE MCIOJIb30BaHUS
¢dbyHIaMeHTaIbHBIX 3HAHUN B 00JIaCTH
bu3UKY U GU3UIECKUX METOJIOB;
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V. CIIUCOK YUYEBHOM JIUTEPATYPHI © UTHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anekmponHbie u nevammuvle U30aHUs)
1. bepn, /. ®usuka. Ot Teopun k npakrtuke. B 2 kH. KH. 1: Mexanuxka,

OITHKA, TepMoAuHamMuka: KapMmaHHBIM CHOpaBOYHUK [DJIEKTPOHHBIM pecypc]| :
cupaBounuk / J{. bepa. — Onextpon. nan. — Mocksa : JIMK Ilpecc, 2010. — 256

c. — Pexxum moctyma: https://e.lanbook.com/book/60960. — 3arm. ¢ 3xpana.

2. bepn, JI. ®uszuka. Ot Teopum k mpaktuke. B 2 kxH. Ku. 2:
DNEeKTpUYECTBO, MarHeTusM. Teopus, MeETOAbl  pacyeTa, MPAKTUYECKUE
ycTtporcTBa: KapmaHHbIN cripaBOYHUK [DJIEKTPOHHBINA pecypc] : crpaBoyHuUK / [
bepn. — OnexktpoHn. nan. — Mocksa : JIMK IlIpecc, 2010. — 560 c¢. — Pexum
nocryna: https://e.lanbook.com/book/61028. — 3aru. ¢ skpana.

3. Kymun, JI.C. Kypc oOmeit ¢usukun (B Bompocax U 3a7ayax)
[DnexTpoHHBI pecypc] : yuebHoe nocobue / JI.C. Kynun, I'.T". BypaykoBckas. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2013. — 320 ¢. — Pexkum mocrymna:
https://e.lanbook.com/book/5843. — 3ar1. ¢ 3kpaHa.

4, JIusenneB, H.M. Kypc ¢usuku [DnekTpoHHBIN pecypc] : yueOHHK /
H.M. JlupenuieB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2012. — 672 c.

— Pexxum goctyna: https://e.lanbook.com/book/2780. — 3ari. ¢ skpaHa.
5. I'paboBckuii, P.M. Kypc dbuszuku [DnaeKkTpoHHBINH pecypc] : yueOHoe
nocobue / P.W. I'pabGoBckuit. — DnextpoH. man. — Cankr-IletepOypr : Jlansb,

2012. — 608 c¢. — Pexum gocryma: https://e.lanbook.com/book/3178. — 3aru. ¢

dKpaHa.
JlonoJiHUTEIbHAS JIUTEPATypa
(neuammvle u snexmponHbvle U30aHUs)
1. CasenbeB, U.B. Kypc obmeit ¢pusuku. B 5-u 1. Tom 1. Mexanuka
[DnexTpoHHBIN pecype] : yueoHoe mocodue / U.B. CaBenbeB. — DNEKTPOH. AaH.
— Cankr-IlerepOypr : Jlawb, 2011. — 352 ¢. — Pexum pgoctyna:

https://e.lanbook.com/book/704. — 3ari. ¢ sxpaHa.
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https://e.lanbook.com/book/60960
https://e.lanbook.com/book/61028
https://e.lanbook.com/book/5843
https://e.lanbook.com/book/2780
https://e.lanbook.com/book/3178
https://e.lanbook.com/book/704

2. CapenveB, W.B. Kypc o6meit ¢usukun. B 5-u 11. Tom 2.
DJEKTPUYECTBO M MarHeTusM [DIEeKTPOHHBIN pecypce]| : yueOHoe mocobue / 1.B.
CaBenbeB. — OnekTpoH. gaH. — Cankr-IletepOypr : Jlans, 2011. — 352 ¢c. —

Pesxxum noctyna: https://e.lanbook.com/book/705. — 3aru. ¢ skpana.

3. CapenbeB, WM.B. Kypc o6meit ¢usuku. B 5-u 1. Tom 3.
MonekynspHas pu3nka U TepMOIWHAMHUKA [DIEKTPOHHBIN pecypc| : ydeOHOe
noco6ue / U.B. CaBenbeB. — Dnektpon. nan. — Cankt-IlerepOypr : Jlans, 2011.

— 224 ¢. — Pexum noctyna: https://e.lanbook.com/book/706. — 3aru. ¢ a3xpaHa.

4. CaenbeB, 1.B. Kypc obmeit ¢puszuku. B 5-u t1. Tom 4. BouHsl.
Ontuka [DnekTpoHHBIM pecypce] : ydeOHoe mocobue / W.B. CaBenbeB. —
OnextpoH. nan. — Cankr-IletepOypr : Jlanp, 2011. — 256 c. — Pexxum nocryna:
https://e.lanbook.com/book/707. — 3ari. ¢ sxpaHa.

S. CagenbeB, U.B. Kypc ob6meii ¢puszuku. B 5-u 1. Tom 5. KBanTtoBas
ontuka. AtomHas (usuka. Pusuka TBepaoro teia. duzMKa aTOMHOTO sjpa |
AIIEMEHTAPHBIX YacTUll [DJIEeKTpOHHBIM pecypc| : yudeOHoe mnocobue / W.B.
CaBenwbeB. — OmnekTpoH. gaH. — Cankr-IlerepOypr : Jlawp, 2011. — 384 ¢. —

Pesxxum noctyna: https://e.lanbook.com/book/708. — 3aru. ¢ skpana.

6. @upranr, E.B. PykoBoACTBO K pemieHHIO 3aaad Mo Kypcy OOIiei
busuku [DnexkTpoHHbINA pecypce] : yueoHoe nocooue / E.B. dupranr. — D1eKTpoH.
naH. — Cankr-lletepOypr : Jlansb, 2009. — 352 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/405. — 3arm. ¢ skpaHa.

7. ®uctyns, B.W. ITpunuune puszuku. 17 HaydHBIX 3cce [DNEKTPOHHbBIN
pecypc] / B.. ®uctyns. — DnexkTpoH. aaH. — Mocksa : ®usmarnur, 2010. —

148 c. — Pesxxum poctyna: https://e.lanbook.com/book/59607. — 3aru. ¢ skpana.

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT»

1. Dnekrponnas 6udmuorexka CI'AY - http://library.sgau.ru
2. HDBb - http://elibrary.ru
3. http://ru.wikipedia.org/wiki/
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4. http://www.twirpx.com/

5. MznarenscTBO «JlaHbY». DNEKTPOHHO-OMOIMOTEUHAsA CUCTEMA —

http://e.lanbook.com —

6. DiekTpoHHO-OMONMHMOTeUHas cuctema — http://www.znanium.com

7. YucOHnas autepatypa — http://biblio-online.ru

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
H IPOrpaMMHOI0 o0ecredeHust
Hcnons3oBanue nporpammuoro obecnedenus MS Office Power Point, Excel

Hcnonp3oBanue BujeoMaTepuaiioB carra http://www.youtube.com

VI. METOJIMYECKHUE YKA3AHUS IO OCBOEHMIO
TV CHMUTILIAHBI

Pabora Ha jJexknumn.

OcHoBHas 3ajja4ya MpU CIYHUIAHUM JIEKIIUU — YYUTHCS MBICIUTh, TOHUMATh
UJEU, HU3JaraeMple JIEKTOpoM. JIeKIHMH SIBISIIOTCS OJAHUM M3 OCHOBHBIX BHJIOB
3aHATHM B By3e. Ha jekumsax uszyyaercs B OCHOBHOM TE€OPETHUUECKHM MaTepual.
Bueapenne B y4eOHBIM  TpOIECC  HOBBIX  TEXHUYECKUX  CPEICTB U
MIPOTrPaAaMMHUPOBAHHOTO OOYYEHHS JOJKHO TOBBINIATH KAa4yeCTBO, 3P(HEKTUBHOCTH
nekiui. TeM He MeHee M3BECTHBIM CrenuanucT B 00J1acTh MeXaHUKHU mpodeccop
B.JI. KupnnueB yTBepkaai, 4YTO «IOKa KUBET YEJIOBEUECTBO, HE YMOJIKHET KUBas
peub U nepegaya 3TOM PEUYbI0 MOJI0KEHUN HAYKID.

Bo3MoxHBI 1Be (OpMBI JICKIIMOHHBIX 3aHSATHUM: TIepBas — CTYISHT 3apaHee
3HAKOMHTCSI C COJIEpYKAHHEM JIEKIIUHM MO JUTepaType, KOTopas pPEKOMEHIOBaHa
JIEKTOPOM; BTOpas — CTYACHT MPHUXOAUT Ha JICKIMIO0, HE 3HAas, O 4eM OyJeT HATU
peub. IlepBas dopma sBISETCS UACATBLHON IS YCBOCHHUS TEOPETUYECKOTO
Marepualia, HO Ha MPAKTUKE OHA BCTpedaeTcs peako. Yaiie uMeeT MecTo BTopas
dbopma.

3anuceo nexyuii. IIpuHATO CUUTATh, YTO HEOOXOAMMO 3aMKCHIBATH TJIABHOE,

OCHOBHOE B JIeKIMU. DTO BepHO. HO 4uTO ke siBnsiercs raaBHbM? Eciu cTyeHT He
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TOTOBHWJICS K JIEKIIMH, OH HE 3HAET €€ COJEPKaHUs, I0ITOMY BBIIECIIUTH IJIaBHOE B
XO0JI€ CaMOM JIEKIINM OBbIBAET HEJETKO.

OmHMM U3 LEHTPalIbHBIX (U3MUECKUX TOHATUH SBISIETCA IOHSATHE
¢usznyeckoro sBIEHUS. 3a OJHY JIEKIHMIO OOBIYHO pacCMaTpUBACTCS ABa-TPU
¢uznueckux sBiaeHUs. lloaToMy BaXKHO OTMETUTH MOMEHT, KOTJa JEKTOp
HAa4YMHAET TOBOPUTh O TOM WJIM MHOM (PU3UYECKOM sBI€HUU. M3i10KeHHE CyTH
(bu3NYECKOTO SBICHUS JEKTOP HAYMHAET C XapaKTEPUCTUKH €Tr0o KauecTBa. JIeKTop
(dopMynupyeT 00BIYHO CYLIHOCTb SIBJIEHMSI ITOCIIE IEMOHCTPALIUN OIbITA, PUCYHKA
Ha J10CKe (PUCYHOK MO3BOJISIET HAIISIIHO MPEICTABUTh CYIIHOCTH SIBJICHUS), WU
IIOCJIE CJIOBECHOM (POPMYJIHMpPOBKHM sABJICHHs. KauecTBO SBIEHUS CTPYKTYpHO
ONpENENsAeTCs TpeMsl BaXXHEHIIMMHU 3JeMEeHTaMH: (U3NYECKOM CUCTEMOH,
XapaKTEPUCTUKON OOBEKTOB CHUCTEMBI M (DU3MYECKMMHU MPOLECCAMH, KOTOpPbIE
OPOUCXOASAT B CUCTEME. OTH DJJIEMEHThl KadyecTBa SBJICHUS HEOOXOAUMO
3a(pUKCUPOBATH B CBOEM KOHCIIEKTE.

Jlanee HEOOXOOUMO OTMETUTh MOMEHT [EpexoJa K  H3JIOKEHUIO
KOJINYECTBEHHOM CTOPOHBI SBJICHUS, KOTJa JIEKTOP HAYHET BBIBOAUTHL OCHOBHOU
¢usnueckuit 3akoH. OOBIYHO CHayana (POPMYJIUPYIOTCS OCHOBHBIE MOJIOKEHHUS
buznyecKoil MoJenu SIBICHUS, JIEIat0TCs AOMOJHUTENbHbBIE TPEINOI0KEHUS I
dopmynupyercsi ycioBus. Jlamee Bce HIAET MO OOBIYHOW CXeMe: NPUMEHSIOTCS
COOTBETCTBYIOIIME (PU3MYECKHE 3aKOHbI, W COCTABISETCA 3aMKHYTas cCHCTEMa
YpaBHEHHUH; 3aTeM HJET 3Tal MaTeMaTHYeCKUX MpeoOpa3oBaHUil, B pe3yibTare
KOTOPBIX MOJYYaETCs aHAIMTUYECKOE BBIPAKEHUE UCKOMOTO (PM3UYECKOT0 3aKOHA.
YTO rinaBHOE B KOJMYECTBEHHOM CTOPOHE SIBJEHUW? BO-TEpPBBIX, 3TO OCHOBHBIE
AJIEMEHTHI (PU3UYECKON MOJEH, AOMOJHUTENbHbBIE MPEANOJIOKEHUS U YCIOBUS.
Bo-BTOpBIX, 3TO 3aIUCh OCHOBHBIX (PU3MYECKHX 3aKOHOB. DTal MaTEMaTUYECKUX
npeoOpa3oBaHuil, MaTEMaTUYECKMX BBIKJIAJJOK MOKHO (PMKCUPOBATH YaCTUYHO. B-
TPETBUX, TO OKOHYATEJIbHOE AHAIMTUYECKOE BBIPAKEHUE 3aKOHA.

J/lanee MOXHO TOBOPUTH O CIEACTBUSAX M3 3aKOHA, O IPAKTHYECKOM

IMMPUMCHCHUHU NAHHOI'O ABJICHMUA.
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Bueayoumopnas paboma nao xoncnexmom. Xopouio Obl B 3TOT K€ JCHb WU
Ha CJIEYIOMUN JeHh 00padoTaTh KOHCIEKT. BOCCTaHOBUTH BCe MPOMEXKYTOUHBIE
BBIKJIAJIKM, TMPONYIICHHbIE HA JIEKUUMUM TMpU BBIBOAAX 3akoHOB. Cienyer
MPOAHAIM3UPOBATh 3aKOH (ompeaeneHus (U3NYECKUX BEIUYHMH, (HU3UICCKUI
CMBICII, YCJIOBHSI MPUMEHUMOCTH, MPAKTHUECKOE MPUMEHEHUE 3aKOHOB), a TaKkKe
KOJIMYECTBEHHYID CTOPOHY M BO3MOYKHOCTH IPAKTUYECKOIO IMPUMEHEHUSI BCEX
buznyeCKUX SIBICHUN, KOTOPbIE OBUIM PACCMOTPEHBI Ha JIEKIUH.

Bonpocwi k nekmopy. Ha nexuun MO>XHO 3aJ1aBaTh BOIIPOCHI B MMCbMEHHOU U
yCTHOM (popMax, B KOHIIE JICKIIMU U TIO0 XOAY H3JIOKEHHUs1 MaTepuana. Bompocsl —
BOXHBIN 2yieMeHT Jekinuu. OHM TOMOTaloT YCTaHOBJICHHIO O0Jiee TECHOTro
KOHTAKTa MEXIY JIEKTOpOM M ayauropuei. Ilo comep:kaHuio BOIPOCH! JOJKHBI
OTpa)kaTh MaTepual JaHHOMU JIEKIIMU WX Npeabiayei. @opMyanpoBKa BOIIPOCOB
JOJDKHA OBITh 4YETKOM M KpaTkod. Bompoc pomkeH ObITh KOHKPETHBIM.
becnone3nsl 00mue Bompockl. Hampumep, neKTop, H0AT0, CKaKEM B TEUEHUE
COpOKa MUHYT, BBIBOJIUJI CJIIOXHBIN Pusnueckuii 3akoH. [loctynun Bompoc: "MHe
HE TMOHATEH BbIBOA 3akoHa. Henws3da nm noBToputh?" Bompoc o6mmii u
HEKOHKpeTHbI. He MokeTr ObITh, 4TOOBI CTYACHTY OBLIO HEMOHSTHO BCE, BCE
BBIKJIQJIKM M 3Tarbl. HesiceH, kak mpaBWiio, KAKOM-TO OJMH 3JIEMEHT, 3Tar. BoT Ha
3TOT 3JEMEHT U HEOOXOUMO OOpPaTUTh BHUMAHUE JIEKTOPA.

He pexomennyercs 3amaBaTh JIEKTOpPY IIOCTOPOHHHE BOIIPOCHI, HE
OTHOCSIIIMECS K MaTEPUATY JIEKIIUU, UX MOKHO 3aJaBaTh YCTHO ITOCJIE JIEKLIHH.

PaGora ¢ ydeOHoil aurTeparypoil. CTyJqeHT B TeYeHHE ceMecTpa o0s3aH
paboTaTth ¢ JUTEPATypoOi, PEKOMEHIOBAHHOM JIEKTOPOM, NpPH TMOJATOTOBKE K
CEMUHAPCKUM U JIA0OpAaTOPHBIM 3aHSTHSIM, K KOHTPOJBHBIM paboTaM, NpH
00paboTKe KOHCTIEKTOB JICKIMHA, NpH HamucaHuu pedepara, MOATOTOBKE K
3a4eTam, SK3aMEHaM.

Bo3moxHBbI 1Ba cityyas:

[) cryment oOpammaercss K JuTeparype, KOTJa MaTepuai, IOJIeKaui

HN3Y4YCHUIO, IIPOUYNTAH HA JCKIUAX;
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2) CTyHIEHT BBIHYXIEH OOpaTUThCA K Y4eOHHKY JUIs M3y4eHHUs MaTepuana,
€Ille HE MPOYUTAHHOIO Ha JEKIHUSAX.

B nepBom ciydae HEOOXOAMMO NpPEABAPUTENBHO HM3YyYUTh MaTepuan IO
KOHCIEKTY JIEKIIUN, OTMeYasi TTaBHbIE "OpUEHTHPHI" Qu3ndeckoro spieHus. Jlanee
OpuUcTynaTb K 4YTEHHIO YydeOHMKa, O3HAKOMJIEHME C MaTepuaioM ydyeOHHKa
JOJIKHO MPOUCXOJUTH MO/ TEM K€ O0IIEMETOA0JIOTMUECKUM YIJIOM 3pEHUs, YTO U
YTEHHE KOHCIEKTa JieKUud. B ydeOHHMKEe MOXKHO MPOYUTATh YTO-TO HOBOE 00
U3y4acMOM SIBJICHUU, MOXKET OTKPBITHCS HOBAsi CTOPOHA, AECTAlIb, HE OTMEUEHHAs B
nexuuu. Bee 310 Hamo 3adukcupoBaTh Ha MOJSAX KOHCIIEKTA JEKIUM.

Bo BTOpOM citydae moJie3HO U3y4aeMblid MaTeprall IpoYuTaTh ABa pasza. [Ipu
NEPBOM UTEHUHU 3alUCH HE JEeJalTCs, IMPOUCXOJUT 3HAKOMCTBO C OOIIEiH
CTPYKTYpOU (PU3UYECKOTO SIBIECHUS, C MPAKTHUYECKUM HCIOJIb30BAHUEM SIBJICHUSI.
[Ipy BTOpOM YTEHUM COCTABIISIETCS KPAaTKUK KOHCIIEKT, B KOTOPOM OTMEYAOTCS
IJIaBHbIE CTPYKTYPHBIE 3JIEMEHTBI (PU3UUYECKOTO SIBICHUS.

PaGora Ha J1a0opaTOpHBIX 3aHATHAX. TeEOpeTHYECKUH Marepuall,
COOOIIaeMblii Ha JEKIUAX, 3aKPEIUIIETCS B MAMSTU U CBS3BIBACTCSA C MPAKTUKOM
npu pabore B nabopatopuu. JlabopaTopHble 3aHATHA AAlOT OO0Jiee HarJAIHOE
IIPEICTABICHUE O IPOTEKAHUHU SIBJIEHUI U ITPOLIECCOB.

Benukuit pycckuii ydyensii M. B. JlomMoHocoB roBopuii: "OauH ONBIT
CTaBJIIO BBIIIE, YEM ThICSIUY MHEHUH, POXKACHHBIX TOJIBKO BOOOpaxeHueM" .

Bo Bcex mabopatopusix CymecTByIOT 0COObIe IpaBuiia IOBEICHUS CTYIEHTOB,

KOTOPLbIC H€06XO)II/IMO HCYKOCHHUTCIIbHO CO6J'IIO,213TB. Omu npaeuia Ha3vl6aromcAi

npasujilamu mexHuKu bezonacrocmu.

3a 3HaHWE MPaBWJI TEXHUKH OE30MACHOCTH U 00S3aTEIHCTBO WX BBIMOIHATH
KX CTYACHT JOJKEH PaclucaThCsl B COOTBETCTBYIOIIEM KypHAJIE.

Iloocomoska Kk ewvinonneHuro JaabopamopHou pabomwl. 3anaHue (Temy
paboThI) CTYJIEHT MOJIy4YaeT Ha MPEIbIAYIIEM 3aHATUU. JloMalHIo0 TOATOTOBKY K
paboTe pEeKOMEHIyeTCs BeCTH cleayromuMm obpazoM. [IpouuTaTes uMeroleecs
omucanre pabOThl W OTMETHTh BO3HHUKIIKE BOMPOCHI U HESICHOCTH. 3aTeM

INpoOYUTAaTb COOTBCTCTBYIOIIHUC PA3aCJibl I1O y‘{€6HI/IKaM NN KOHCIICKTaM HCKHHﬁ.
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[Tocne 3TOro CHOBa BEPHYTHCS M K OMHMCAHUIO, MOJIPOOHO MpOpadoTaTh €ro u
0COOCHHO YacTh, MOCBSIIECHHYIO MPAKTUKE, CAeNaTh 3alMucu B paboueil TeTpay,
COCTaBHUTH U 3aMMCATh TPUMEPHBIN TIJIaH MPOBEJEHUS HKCIIEPUMEHTA.

[Tpuns Ha 3aHATHE, CTYIEHT MPEIbSBISET MPENOAABATEN0 CBOIO pabouyio
TETpaab C 3alUCAMHU, MPOJETAHHBIMU BO BpeMsl MOATOTOBKM K paboTe, U claeT
otueT no mnpeabiaymen. Ilocae 3Toro MOXKHO, € pa3pellieHus MpenojaBaTes,
MOJIONTH K CBOEMY paboueMy MECTy W O3HAaKOMHUTBHCS C YCTaHOBKOM, 3amucath B
pabouyto TeTpajib JaHHBIE O TPUOOpaXx.

[lepen BwImomHeHUWEM pabOTBI CTyAGHT OeceAyeT ¢ MpernojaBareieM
(mpoBOAMTCS AONMYCK K paboOTe), MpU 3TOM BBISICHSAETCA, HACKOJIBKO CTYAEHT
HOJIFOTOBJIEH K padoTe.

Henooecomoenennwiii cmyoenm k pabome ne donyckaemcs. Ecnu pe3ynbTaThl
OIpoca YJOBJIETBOPUTEIbHBI, CTYICHT MOXKET BBIOJIHATH PadoOTYy.

[Io okoHYaHUM HM3MEPEHUH CTYACHT IOKa3bIBACT IMOJYYCHHBIE PE3YJIbTAThI
NPENoAaBaTeNto, KOTOPHIA MpOBEpSAeT W TMOAMUCHIBaeT uX (0e3 MoANucU
npenoaaBarenss paboTa He cudTaeTcss BbINOJHEHHOM). Ilocie 3TOro MoXHO
pa3o0paTh YCTAaHOBKY M IIPUBECTHU B TIOPSAIOK paboyee MecTo.

OO6paboTka pe3ynbTaToB W OGOPMIIEHHE OTYETa MPOBOJUTCS B TEUCHHE
HeJeNnu TMocje BbINOMHEHUS padoThl. CTyAeHT, He COaBUIMI OT4eTa B CpPOK, K
cienyrouei padboTe He T0MyCKaeTCs.

Tpebosanus, npeovasniiemvie k omuyemy. OTder (J1abopaTopHas KapTOUKa)
JIOJKEH TIOJIHOCTHIO OTpaXkaTh BCE MPOBEICHHBIC M3MEPEHHS, BBIUMCICHHUS U MX
pesynbrathl. [Ipu orieHke paboThI CTyIEeHTa MpenoAaBaTellb YIUTHIBAET BCE TaIIbI
paboTHI CTyAeHTa HaJ OTUYeTOM. Eciu omuem He Obll npuHam npenooasamenem u
8038paweH 0 00pabomKu, Mo 6ce UCNPasieHUsl BHOCAMCI 8 MOM JHce IKIEMNIAD
OTYeTa; MPU HEOOXOAMMOCTH MOXKHO [00aBISATh K HEMY YHUCTBIE JIHMCTBI, HO
NIePBOHAYAIILHBIN BapUAHT C TIOMETKAaMU TPEToaBaTesl T0JDKeH ObITh COXpaHEH.
Ilomnume: owubku HeobX00UMO UCHPABIAMb, HO He NPsAmams!

OTuet mo 1abopaTopHOi paboTe JOJKEH COEPIKATh:

1. Kpatkyto popMynupoBKy 1eau paboThl.
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2. CxeMaTuH4ecKHil uepTeX, NOSICHAIOMUNA yCTPOMCTBO mpubopa WM
YCTAHOBKH W TIPUHIIUII €T0 JACHUCTBHUSI.

3. Kparkyro Teopuio, coaepxaulyro  pabouyio  GopMmydy WM
MOCJICIOBATEIHLHOCTD (POPMYIL.

4. Pe3ynbTaThl U3MEepeHUH (10 BO3MOXXHOCTH B (opme Tabmwmil). B otuere
CleAyeT MPUBOJUTH PE3YJbTAaThl BCEX M3MEPEHUN, B TOM YHUCIIE M OKa3aBIIMXCS
OIMMOOYHBIMU. YKa3bIBaCTCS W MPUYMHA, 1O KOTOPOH OHM WCKIIOYCHBI W3
JAIBHEUIINX BBIYUCICHUMN.

5. Beruucnenne pe3ynbTaToB. BeruucieHus mpuBOISTCS B CICIYIOIIEM BHJIE:
BBIIIMCBHIBAETCS CHavyaia QopMyna B oOlEeM BHIE, 3aTeM Ta e ¢opMmyna C
MOACTAHOBKOW YHCIICHHBIX 3HAYEHUN BEJIWYWHBI. ECIM OJlHA U Ta K€ BEIMYHHA
BBIYHUCIISIETCSI HECKOJBKO pas, TO (hOpMyITy MOBTOPSATH HE CIIETYET.

6. Brerunucnenue morpemHoctei. IlpuBomsarcs ¢GopMynbl  BBIYUCICHUS
MOTPENTHOCTEN U PacUeThl MO 3TUM (opMyiam.

7. OxoHYATEIBHBIN pPe3ybTaT WM Ta0JIUIIA PE3yJIbTATOB.

8. BeBogpl. K HHM OTHOCSATCA: 3aKIIOYEHUE O  COOTBETCTBHUH
AKCIEPUMEHTANIbHBIX PE3yJbTaTOB TEOPETUYECKUM, O BO3MOXKHBIX MPUUUHAX
OTKJIOHEHUM, O CPAaBHUTEIBHOW POJIA OTIACIBbHBIX UCTOYHUKOB ITOIPEIIHOCTEN, O
HEJI0CTaTKaxX MPUMEHSIEMOTr0 METOIa, MPUOOPOB U T.1I.

[Ipu nmonmydyeHuun a0omycka K 1abopaTopHOU padOTe U 3alUTE TEOPUU CTYACHT
JIOJKEH MOKa3aTh:

1. SIcHOe TNOHMMaHHWE TOCTaBJICHHOM TIepell HUM 3aJadd. 3HaHHE
(bU3UYECKON CYIIHOCTH SIBJICHHUH, KOTOPBIE OYIyT U3y4aThCsl, YMEHHUE JaTh YETKOE
ONpEJICJICHHE BCEX U3MEPSIEMbIX BEJIUYHH.

2. 3HaHWE OCHOBHBIX (DU3UUYECKUX 3aKOHOB MO TeMe paboThl U YMEHHE
WX UCTIOJB30BATh JJIs1 OOBSICHEHUS CYIITHOCTH U3YYaeMBbIX SIBIICHUN.

3. SIcHOe MOHMMaHWEe MPUMEHSEMOTr0 METO/la U3MEPEHUH, 3HAaHUE TIPUHITUTIA
JEUCTBHUS U, 110 KpallHEeW Mepe, B OCHOBHBIX Ye€pTax, - YCTPOMUCTBA UCIIOIb3YyEMBIX

B paboTe mpruOOpoB, HABBIKK PabOTHI ¢ MpUOOpaMHU.
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1. YMeHue BBIBECTH M OOBSICHUTH pacueTHyio (popmymny. [Ipu BeiBOIE
dbopMyIbl creayeT UCXOIUTh M3 OCHOBHBIX 3aKOHOB (3akOHbI HbIOTOHA, 3aKOHBI

coXpaHeHus, 3aKk0oH OMa | T.J1.).

2. 3HaHNE METOJIOB pacueTa MOTPENTHOCTEN (PU3UIECKUX BETMYUNH.
3. 3HaHWe MPaBWJI TEXHUKHU O€30MaCHOCTU MPHU paboTe B J1a0OPATOPUSIX
bu3uKH.

3amoMuHaTh CIEAyeT TOJBKO OCHOBHBIE (OPMYIBI U MaTEeMaTHYECKYIO
(bOpMyYIMPOBKY OCHOBHBIX 3aKOHOB.

Jx3amensl. [loaroroBka k 3x3aMeny. Dk3aMeH N0 (pU3MKE — UTOT pabOThI
CTyJECHTa B T€UEHUE ceMmecTpa. ['OTOBUTBCS K HK3aMEHY CIEAyeT YXKe C IEepPBbIX
HEJeNb CEMECTpa, HE OTKIAAbIBasg 3Ty pabdOTy Ha 3K3aMEHAI[MOHHYIO CECCHIO.
HeoOxoqumo B KajeHJapHbIE CPOKM BBINOJIHUTH U CIaTh BCE JAOOPAaTOpHBIE
pa®oThl U WHBIE 3aJaHMs, T.e. K 3a4eTHON Hezene (3TO MOCIETHSS HeAelNs mepen
IK3aMEHAIIMOHHONW CecCUeil) NOJDKHBI OBITh BBIMOJHEHBI BCE MEKCECCHOHHBIE
paboTHI.

B Teuenue cemectpa HE0OXOAMMO palbOTaTh C KOHCIEKTOM, T.€.
CUCTEMAaTHU3UpPOBATh MaTepual JIEKIUN. 32 ceMeCTp U3y4yaroTcsl, Kak MpaBUJIo, BE-
Tpu (uU3MYecKue Teopuu. YUeOHbIH Marepuan, OTHOCSAIIUHCA K OJHOU
buznyeckoit Teopun, oueHb BeJHK. [IbITaThCs K€ YCBOUTH HECKOJIBKO (PU3NUECKUX
TEOPUU 3a TPU-YETHIPE JHS SK3aMEHAIIMOHHOW CECCHHU — TPYJIHOE M Oe3HaIeKHOE
neno. LleHHOCTh TakuM 0Opa3oM YCBOCHHBIX 3HAaHUN HEBEJMKAa, OHU OBICTPO
ynery4yuBarorcs. Heobxonumo 3HaTh OOIIYyI0 CTPYKTYPY (PU3MUECKOW TEOpPHUU: €¢
TPH OCHOBHBIE YaCTH:

1. DMnupuyUecKuil 1 TeOpeTHIeCcKuil 6a3uc.

2. Snpo Tteopun (OCHOBHBIE (U3MUYECKUE TMOHATUS, (YHIAMEHTAIbHbBIE
3aKOHBI U SIBJICHUA).

3. CnencTBus TEOpUH.

Ha 5T0i1 ocHOBE M HaZ0 paccMOTPETh JTI0O0E PU3NIECKOE SBICHUE, KOTOPOE

MOJKET OBITh MMPCIJIOKCHO 3K3aMCHATOPOM.
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3Has OONIyI0 CTPYKTYpY (U3UYECKON TEOPHH, BECh YUEOHBIM MaTepuai 1o
M3y4yaeMOU TEOPUU MOMXKHO PACHOJIOKUTh OYKBAJIILHO Ha OJTHOM CTPAHUIIE.

OtrBer Ha 3k3ameHe. B orBere Ha Bompockl OuieTa, a Takke U B
JIOTIOJIHUTENIHHON Oeceie CTYyIeHT JOJIKEH MOCTapaThCsl MPOSIBUTh 3HAHKUE OOIIen
CTPYKTYpPBl Kypca, 3HaHHUE TJIABHBIX (PU3UYECKUX TEOPHUH, UX CTPYKTYpy, 3HAHHE
CUCTEMbl OCHOBHBIX MMOHATHI, SBICHUN, 3aKOHOB KaxXI0M u3 Teopuil. CTyneHT
JOJDKEH YMETh Ka4E€CTBEHHO aHAIM3UPOBaTh (U3MUCCKHUE SBICHUS U TTOKA3aTh, KaK
JaHHOE (PU3UUYECKOE SIBJICHUE MTPUMEHSETCS B PA3IMYHBIX O0JACTSIX TEXHUKH.

Koncynbranmun. Koncynbranuu npoBoasTCs B T€UEHUE ceMecTpa (TEKyIIUE)
U Tepe] dK3amMeHOM (Tpeadk3ameHalnoHHble). Hano mocemats Te W Apyrue.
Xopomuit 3pPeKT naeT Ta KOHCYIbTaIus, K KOTOPOH CTYIECHT 3apaHee TOTOBUTCA.
UTo 3HAYUT NOATOTOBUTHCS K KOHCYJbTAMUA? OTO 3HAYUT, BO-TIEPBBIX, B
OCHOBHOM MpOpaboTaTh W U3Y4YUTh YUEOHBIA MaTepuay, 0 KOTOPOM OylIeT UATH
peub Ha KOHCYyJbTallMM. bECHoJIe3HO MATH Ha KOHCYJIbTALMIO, HE IOBTOPUB
Marepuana. Bo-BTOpBIX, CTYAEHT JOJKEH COCTaBUTh II€PEUYE€HBb BOIPOCOB, C
KOTOPBIMH OH OO0paTtuTcsi K JEeKTOpy. Bompochl JOMKHBI OBITh YETKHUMH H
rpaMOTHBIMHU. BOmpocsl MOKHO 3a7aBaTh B YCTHOM M MUCbMEHHOHN (popmax, Kak

ya00HO CTYACHTY.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHUIIJINHBI
MatepuanbHO-TEXHUYECKOE OOecreueHne AUCHUTUINHB «Du3nka» BKIOYACT B
ceost:
1. JlaGopaTopHbl€ YCTAaHOBKH /JIs BBINOJHEHHUS J1a00paTOPHBIX padOT MO BCEM
paznenam U3HKH.
2. KoMmrmuiexTsl U3MEPUTENIbHBIX MHCTPYMEHTOB (IWTAaHreHUUPKYJIIH,
MUKpPOMETPBI, PYJETKU U T.1.).
3. IIpubopsl ans m3MepeHus: GU3MUECKUX BEIUYUH (IEKTPOU3MEPUTENbHBIC
npuOopBHl, TEPMOMETPHI, BECHI, IICUXPOMETPBHI, TECIIOMETPHI,
MOHOXpPOMATOPHI U JIp.).
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4. TlepcoHanbHBIE KOMIBIOTEPHI ISl BBHITIOJHEHUS JIA0OPATOPHBIX PadoOT ¢
MIPOTPAMMHBIM 00ECTICYCHUEM.
5. Uctounuku nutaHus.
6. BcmomoraTenbHble METOAWYECKHE MaTepuaibl IS J1a0OpaTOPHBIX paboT
(TabnuIIpl, TIAKaThI U T.1.).
7. Pacxognple  maTepualibl Il NPOBEACHUS  JIaDOpAaTOPHBIX U
UCCIIEIOBATENLCKUX padoOT U yXo/1a 3a mpubopamu.
8. CrnpaBoyHbIE TAOIHIIBI.
Jns  mpoBeneHHs  JIEKUMHA — HCHOJB3yeTcs  ayauTopHbii  ¢onn  Ikoms
ouomenuuuubl. J[ns mpoBeneHuss 1a0OpAaTOPHBIX 3aHATHH  HMCIONB3YIOTCS
nabopatopuu ¢puzuku EcTecTBEeHHOHAYYHON HITKOJIBI:
D740 u D742 — nabopatopun MEXaHUKH ¥ MOJICKYJISIPHON (DU3UKH;
D817 u D819 — naboparopuu >7IEKTpUIECTBA U MAarHETU3MA;
D744 u D821- naGopatopuu ONTUKH, ATOMHOU U sIIEPHOM (HU3HUKH.
Bce ucnonb3yembie ayautopun 00OpyAOBaHBI it paOoThl B (opmare Power

Point.

Uwuranbubie 3a5bl Hayunoit 6ubnuorexku [IBDOY ¢ OTKpBITEIM AOCTYNIOM K (DOHITY
(kopnyc A - ypoBenb 10) — Mono6mok HP ProOne 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-bit)+Win8.1 Pro(64-
bit), 1-1-1 Wty Ckopoctb goctyna B MaTepaer 500 Mout/cek. Pabouune mecra s
JIOACH C OrpaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbS OCHAIICHBI AWCIUICSIMHU U
npuHTepamMu bpaiins; o0opyIoBaHBI: MOPTATUBHBIMH YCTPONCTBAMH ISl YTCHUS
IUTOCKOTIEYATHBIX ~ TEKCTOB, CKAHUPYIOIIMMHA W  YUTAKOIUMH  MallliHAMHU
BUICOYBEIMUUTEIIEM C BO3MOXHOCTHIO PETYJSIMH  I[BETOBBIX  CIIEKTPOB;
YBEIIMYUBAIOIUMHU JICKTPOHHBIMHU TyTiaMu u yIBTPa3ByKOBBIMA

MapKUPOBIIMKAMHU
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Ipuioxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE
BEICIIIETO TIPO(eCCHOHAITBHOTO 00pa30BaHUs

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJIA BUOMEJUIINHbBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOLINXCA

0 TUCHUTUIHHE «DU3UKa»

Hanpasaenue noarorosku 19.03.02 IIpoayKThl NUTAHUS U3 PACTHTEIBLHOIO ChIPbS
npodmib «TexHomorus OpoAUIBHBIX TPOU3BOICTB U BUHOJIEINE)
®opMa NMOArOTOBKHU 0YHASA

BnanuBocTok
2015
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HH.YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Iinan-rpaduk BbINOJHEHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

Ne | lara/cpoxku Bun IIpumepHbie | PopMa KOHTPOJISA
/11 | BBIIOJIHEHHA CaMOCTOAITEJIbHOM | HOPMBI

padoThI BpeMeHHU Ha
BBINOJIHEHH

1 1.12-15.12 CamoctositennpHOe | 10 [IpoBepka KOHCIIEKTOB
M3yUYCHUE
OTACIIBbHBIX
BOIIPOCOB
TEOPETUYECKOTO
Kypca ¢
HaIlTMCaHUEM
KOHCIICKTa

2 K kaxnmoii n/p [ToaroroBka k 18 VYcTHBI onpoc, poBepka
1a00paTOPHEIM OTYETOB 10 JI/p
3aHATHUSAM

3 15.12-30.12 [ToaroroBka 5 3amura pedepara
pedepaTon

4 Ok3amenanmonHas | IloaroroBka 4/8 3ayet (BO3MOXKHO
ceccus 3aueTy/9K3aMeHy TECTHPOBAHHUE), IK3aMEH

3AJIAHUS JIJISI CAMOCTOSITEJIBHOM PABOTBI

Bonpocsl 1151 CaMOCTOATEIBHOT0 U3YYEHHUS M HAITMCAHUS KOHCIIEKTA

1. Cunbel Tpenus, ko3ppuuueHt Tpenus. IloHATHE O pEaKTUBHOM
newkeHnd. CBOWCTBa M HCIOJIB30BaHUE YIbTpa3Byka W MHGpa3Byka. YUeT U
UCHOJIb30BaHue pe3oHaHca. lllyMm, criocoObl 3aMThI OT 1IyMa.

2. OcHoBubie nonoxkenuss MKT. CrnocoObl u3amMepeHus: TEMI0eMKOCTH.
Kuakue kpuctaiuibl, X UCNOJb30BaHue. Mcnob30BaHNe KaNWJUISPHBIX SIBIICHUM.
DIIEKTPOCTATUYECKAS 3aIluTA. [Ipumenenune KOHJIEHCATOPOB.
BricokoremneparypHble  CBEpXIpOBOAHUKU. IIpumenenne cumbl  JlopeHua.
[Ipumenenune  deppomarnetukoB.  Depputbl.  Mcnonb3oBanuwe — sIBJICHUS
AJEKTPOMArHUTHOM  MHAYKIMU B JJIEKTPOTEXHUKE UM PAJAUOTEXHUKE.
TparcdopMaTopsl, UX UCTIOIH30BAHNUE.

3. WNneanbHblil  KOJIEOATENbHBIA KOHTYpP, CBOOOJHBIE KOJI€OaHUS B
KOHType. OTKpBITHIN KoJebaTenbHbli KOHTYp. OnbiThI ['epiia.

4. BO3HUKHOBEHHE KOPIIYCKYJSPHOM M BOJIHOBOW TEOPHUM CBETOBBIX
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SBJICHUM, 3Tanbl UX pa3BUTUA. e KopnyCcKyJIIpHO-BOJIHOBOIO Ayaju3Ma CBETa,
ee onbITHOE oOocHOoBaHue. lllkana 3M€KTpOMArHUTHBIX BOJH. JlMama3oH UIMH
BOJIH BUJINIMOTO CBETA.

S. [lonsiTue myda. 3aKOHBI T'€OMETPUYECKOM ONTHUKH, O0NacThb UX
npuMeHuMocTd. ['ma3. Mukpockon. Ilokazarens TpeIOMIICHHS BEIIECTBA.
SIBNIeHHE TIOTHOTO OTPa)KEHUsA, €r0 MCIOJIb30BaHHE. 3epKaja. TOHKUE JIMH3BI, UX
XapaKkTepUCTUKU, popmyia TOHKOM JUH3EIL. [locTpoeHne n300pakeHuil B IMH3aX U
3epKajiax. [Ipumenenue wunTephepomerpoB. I[lpumenenue rosorpaduu.
[TonsspuMeTpsl, MOIAPUMETPUIECKUE METOBI HCCIIETOBAHUS.

6. Jlromunucuenuuss, ee  npumeHeHue. [Ipumenenme — nasepa.

CriekTpalibHbIN aHaAIN3.

7. buonornueckoe naelcTBUE pPagUOAKTUBHOIO H3IIYUYEHHS, CIIOCOOBI
3aILUTHI.
8. SAnepusiit peaktop. [IpoGiemMbl U TEPCHIEKTUBHI SACPHON IHEPTETUKH.

Bomnpocsl AJ151 CaMOCTOATEIbHOM MOATOTOBKHU K BbINOJIHEHUIO
JIa00OpPATOPHBIX padoT Mo AMcHUIVIUHE «DPU3UKa»

JlaGopaTtopuasi pabora Nel H3mepurejbHble MHCTPYMEHTHI. MeToabl
pacyera norpemHocreid GpU3n4ecKuX BeJUIUH

1. YeMm oTnnyaroTes NpsMble U3MEPEHHS OT KOCBEHHBIX ?

2. Uro Ha3piBaeTcsi  aOCOJIOTHOM  TOTPENIHOCTHIO — M3MEpEeHusi?
OTHOCUTENBHON MOTPEMIHOCTHIO U3MEPEHUSA?

3. Uto  Ha3plBaeTCd  HAJACKHOCTHIO  W3MepeHusa?  Uto  Takoe
dosepumenvHblll UHMep8an?

4. Kak naxogutcsi aOCoytOTHash MOrPEIIHOCTh MPSAMBIX HW3MEPEHHH MO
merony CteronenTa? Iloscaure BoiOop kKodddurmenta CTeioneHTA.

5. B ueMm 3axmrogaeTcst anroputM moydeHus: OpMysIbl OTHOCUTEIbHON
MOTPEIIHOCTU MPU KOCBEHHBIX U3MEPEHUSX ?

Jlabopatopnast paGora Ne2: H3ydenue paedopmanmii, ompenesieHue

KECTKOCTH MaTepHaJja
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1. KakoBa 11e116 paboThI 1 OCHOBHBIE ATAITbI €€ BHITTOTHEHHS?
2. Yro Takoe depopmayus, kakue ObIBAIOT BUABI AePopMariuii?
3. Uto Takoe wmexanuueckoe nanpsxcenue? Kakue nedopmanmm

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

4, B uyem 3akmiouaercsi 3akoH ['yka? Uto HasbIiBaeTcs KECTKOCTHIO
Marepuana’?
5. Uto Ha3bIBaeTCs OTHOCUTENBHBIM yainHeHueM? Kak 3amucaTh 3aKOH

['yka nst geopManiiu pacTsiKeHus?

6. Uto Takoe mnpeoden ynpyeocmu? Illpeden npounocmu? llosicHuTe c
UCIIOJIb30BaHuEM rpaduka.

7. KakoBa npupopa cuisl ynpyroctu?

JlaGoparopnass padora Ne3: OmpenejieHne MOMEHTa HMHEPUUHU
(pu3nyeckoro MassTHUKA

1. KaxoBa 11e16 paboThl 1 OCHOBHBIE ATAIbl €€ BBITIOJHEHUS?

2. Uro Takoe usuueckui maamuux? Yem oramdaercs (u3HUECKUN
MasiTHUK OT MaTeMaTU4YECKOro?

3. Kak naiiTn mepuosa konedaHuil pU3MUECKOr0 MasTHHKA, OT YE€ro OH
3aBucHT? UTO Ha3bIBAETCS MPUBEICHHOW JJIMHON MasTHUKA?

4, Kak 3amucarh ypaBHeHHME TapMOHWYecKOro KosieOanusa? Ilosicaute
€ro.

5. [TosicHuTe CMBIC OCHOBHBIX XapakKTEPUCTHK KOJIEOATEIHHOTO
npoiiecca (aMIUTUTYbI, TEpUoJa, 4acToThl, (a3bl). KakoBa nx B3auMocBs3b? Kak
AKCTIEPUMEHTAIbHO MOXKHO HaWTU Tepuoja KoJjieOaHW MasTHUKA B JaHHOMU
pabote?

6. Kakwne cunbl neiicTByroT Ha MasiTHUK? HapucyiiTe BEKTOPBI 3TUX CHIL,
IIOCTPOUTE PAaBHOAECUCTBYIOIIYIO.

1. Kakne cumel  HaspBaroTcs kBasuynpyrumu? Kakas wu3  cwdn,
JICUCTBYIOIIMX HA MAaTEMAaTUUYECKUI MASITHUK, SBJISETCS KBa3uynpyrou? Jlokaxure

9TO.
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8. Uto Ha3bIBAETCA MOMEHTOM HMHEPLMU TBEPAOIO TEJIA OTHOCUTEIBLHO
ocHd, Kak ero MoxHO HaWtu? Kak ompeneautb MOMEHT HHEpPIUU Tena
OTHOCHUTEJIBHO MPOU3BOJIBHON OCH BpalleHus?

JlabopaTtopHas padora Ne4: Omnpenenenue k03¢ unmenTa
MOBEPXHOCTHOI0 HATSHKECHUS JKUAKOCTEI.

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

2. OObsAcHUTE BO3HMKHOBEHHUE CHJI MOBEPXHOCTHOrO HaTskeHus. Kak
OHU HaIpaBJICHBI?

3. Jalite onpenenenrue kKodPppuiineHTa MOBEPXHOCTHOTO HaTsKeHUs. OT
yero M Kak OH 3aBucuT? Kaknme BemecTtBa Ha3bIBAIOTCS ITOBEPXHOCTHO-
AKTUBHBIMU?

4, YeMm oTIMYAIOTCI CMadMBaIomas M HecMaduBaromas >Kuakoctu? Ot
4ero 3aBUCUT cMauuBaHue? UTO Takoe KpaeBOW yroil (IOSICHUTE C IOMOILBIO
pucyHka)?

5. 3anumute ¢dopmyny Jlannaca, mosicaute ee. IlosicHuTe mMOHSTHE
KPUBU3HBI IOBEPXHOCTH.

6. Urto Ttakoe kanwwiip? YUYem oTianMyaercs NOBEAEHUE B KalWLIApE
CMayuBarolleld U HecMayuBaronied xuakocrei? Kak HaWTH BBICOTY YpPOBHS
JKUJIKOCTH B Kanujusipe?

1. [ToueMy B pgaHHOW paboTe mNOpH oONpeaesieHuH KoddduimenTta
IIOBEPXHOCTHOTO HATSKEHUS CUILY ITOBEPXHOCTHOI'O HATSHKEHUS MOXKHO 3aMEHUTH
BECOM Karum?

8. YT0 Takoe NOBEPXHOCTHAS DHEPTHUS?

JlaGopaTtopuass padora NeS: Omnpenesnenue kod3pduiuueHTa BA3ZKOCTH
skuakoctu meroaom Crokca.

1. HazoBuTte 11e11b paboThI M €€ OCHOBHBIE TaIlb.

2. [TocTpoiiTe BEKTOpBI CHJI, NEMCTBYIOIIMX HA IIAPUK, MAJAXOMINN B
*uakocth. Kak HallTH paBHOAEMCTBYIONIYIO 3TUX cril? Kak MIapuk JIBUXKETCS MO
nercteueM 3tux cui? IloueMy B HEKOTOPBI MOMEHT JIBHJKEHHE IIApHKa

CTaHOBHTCA paBHOMCpHBIM?
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3. B dem coctourt 3akon Ctokca?

4, Kakue siBneHusi oTHocsTCA K siBiIeHUAM nepeHoca? [laiite oOuryro
XapaKTEePUCTUKY SBICHUH mepeHoca. YTo Takoe rpaiueHT BETUIUHBI?

5. OOBsicHUTE BHYTPEHHEE TpPEHHE B razax W KUAKOCTAX. Kak HailTm

CUi1y TpCHUA MCKAY CIIOAMU KUAKOCTHU HIIN raza?

6. B yem ¢usnueckuii cmbicin koddpduimenta Bszkoctu? OT 4ero oH
3aBUCHUT?
7. Chopmynupyiite 3akoH ApxuMmena, TOSCHUTE BBIPAXKCHHE IS

BBITAJIKUBAIOIIIEN CHJIBI.

JlabopaTopHast padora Ne6: JiieKTrpousMepuTe/lbHbIe NPUOOPHI.

1. HazoBute npubop u oxapakTepusyiTe ero Ha3HauYeHHUe.

2. Omnpenenure Tpeaes U3MEPEHHUs, [IEHY JCJIEHUS U YyBCTBUTEIHHOCTD
npubopa.

3. K kakoii cucreMe OTHOCHUTCS NpUOOp, KAKOB TPHUHIUI JCUCTBUS
npubopa?

4, Omnpenenure BUJ pabovero Toka v pabouee moyiokeHue npudopa.

5. OrnpenenuTe KjiacCc TOYHOCTH TTpUdOpa.

6. Kakyro abOCoOmOTHYI0 TOTPEIIHOCTh JIONyCKAaeT Tpuoop IpHu
U3MEPEHUSX?

JlaGoparopHnasi padora Ne7: H3ydeHue TeMiepaTrypHoil 3aBHCHMMOCTH
CONPOTHBJICHHUS MOJYNIPOBOJIHUKOB M METAJLJIOB.

1. HazoBute 11enb paboThl 1 €€ OCHOBHBIE ATaIlbI.

2. Jaiite oOuIyI0 XapaKTepUCTUKY MPOBOJHUKOB M MOJYNPOBOJAHHUKOB,
IPUBEINUTE IPUMEPBHI.

3. Pacckakute 0 COOCTBEHHOMW MPOBOAMMOCTU MOJYNPOBOJAHHUKOB,
CPAaBHUTE €€ C MPOBOAUMOCTBIO METAIIOB. UTO TaKOe JBbIPKHU, KAK OHU BO3HUKAIOT
U KaK JBUKYTCA?

4. Kak 3aBucaAT CcOOCTBEHHas MPOBOAMMOCTb U  COMNPOTUBIICHUE
MOJyIPOBOJHUKOB OT Temrepatrypbl? OObscuute, 3amummre (opmyrny. Kak

CBA3aHbI ITPOBOAUMOCTDL U COHpOTI/IBJICHI/IC?
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S. Kak 3aBucar coOCTBeHHas MPOBOAUMOCTh U  COINPOTUBIICHUE
METaJIJIOB OT TemrepaTypbl? O0bsAcHUTE, 3anUIIUTE HOPMYITY.

6. Pacckaxure 0 nmpuMecHON MPOBOAUMOCTH MOJIYIIPOBOJAHUKOB, JANTE
XapaKTEpUCTUKY BUJAM IIPUMECHON MPOBOJAUMOCTH.

7. Uro Takoe »dHeEpreTvyeckas 30Ha, Kakue ObIBatOT 30HBI? UYem
OTJINYAETCS 3alOJHEHNUE PHEPreTUYECKUX 30H Y METAJLIOB, MOJYIPOBOJHUKOB U
nuanekTpukoB? Chopmynupyiite npunnun [aymm.

8. I'me mnpuMeHsIOTCS MONAYNPOBOAHUMKU? B uYem JoCTOMHCTBA U
HEJOCTATKHU MOJYyNPOBOAHUKOBBIX TPUOOPOB?

JlaGoparopHasi pabora Ne§: U3yueHue cBOiiCTB (peppOMArHeTHUKOB.

1. HazoBuTte 11e51b paboThI M €€ OCHOBHBIE TaIIb.

2. UeM MOXHO OOBSICHUTh MAarHUTHBIE CBOMCTBA BemlecTBa? Kak MOKHO
HaWTH MarHUTHBIN MOMEHT 3JIeKTpoHa? UTO TaKOe 8eKmop HamMacHU4U8aHus?

3. 3anummTe CBA3b MEXAY UHAYKIHUEH U HANPSKEHHOCTHE0 MATHUTHOTO

moJis. YTo moka3pIBacT MarHuTHas IMPOHHULACMOCTD BCHI@CTB&?

4, HazoBute BUIBI MarHeTUKOB, JAUTE UM XAPAKTEPUCTUKY, TPUBEIUTE
MIPUMEDBI.
5. B dem 3akimouaercs siBineHue ructepesuca? Hapucyiite u mosicHute

NEeTI0 ructepe3uca. UTo Ha3bIBaeTCAd OCTATOYHON HHAYKUuen? KospuuTuBHON
cuioi? UTo XapakTepHO I COCTOSIHUSI HACBIILICHUS ?

6. OObsicHUTE CBOMCTBA (heppOMArHETHUKOB, MCIOJb3Ys MPEACTABICHHE
o noMmeHax. Yro takoe Touka Kropu?

7. Kaxkue BemecTBa Ha3biBatoTCsl aHTU(deppoMarHeTukamu? dGeppuramu?

8. Kakne dheppomMarHeTHKM OTHOCST K KECTKUM, Kakue K Markum? [ine
OHM IPUMEHSIOTCA?

JlaGopaTopHasi pab6ora Ne9: OmnpenesieHue mnokaszarejsi NpeaToMJIEHMs

JKMAKOCTH mnpu mnomomu pedpaxromerpa. OmnpeneneHue KOHUEHTPAUNH
CIIMPTOBOI0 PACTBOPa peppakTOMETPUIECKUM METOAOM.

1. HazoBuTte 1ienb paboThI M €€ OCHOBHBIE 3TaIlbl.
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2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPUYECKOM  OMNTHKH.
Hapucyiite n nmoscHuTe X0 Jydel NpU OTPAKEHUHM U IPEJIOMIICHUHM OT TPAHULIBI
paszeina IByX Cpen.

3. UeM otmnuuaercs aOCONIOTHBIM MOKa3aTeslb MPEIOMJIEHUS OT
OTHOCUTEIBHOr0? B uem ux pu3mdeckuii CMbICI, KaK OHH CBSI3aHbI MEXITYy COOOM?

4, B dem 3aknroyaercs SIBJIEHUE IOJHOTO BHYTPEHHETO OTPAKEHUS?
Kakue ycnoBust HeoOX0AMMBI 1151 HAOIIOAEHUs MOJHOTO oTpakeHus1? Kakas cpena
HA3bIBAETCSI ONTUYECKU 00JIee TIIOTHOM?

S. [TonyunTe BeIpakeHUe AJid MPEAEIBHOIO YTl MOJHOIO OTPAKEHUS.

6. B uem 3akmouaercs sBiueHuwe aucnepcur cBeta? Uem oTimyaercs
HOpMaJibHasl qucnepcus oT anoManbHoi? [losicHuTe ¢ momolsio rpaduka.

7. Kakoii cBer Ha3bIBa€TCI MOHOXPOMATHYECKUM, a4 KaKOM CIIOXKHBIM?
[TpuBenure mnpumepbl. OOBSICHUTE pa3iioKeHHE O€JIoro cBeTa B CTEKJISIHHON
IIpU3ME.

8. OOBsicCHUTE TPUHITUIT JEHCTBUS pedpakTOMETpa.

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

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

2. Kakoe wu3nyuenue HasbiBaeTcsd TemioBeiM? IloueMy TteruioBoe
U3JIy4eHHE MOYKHO Ha3BaTh PAaBHOBECHBIM?

3. Yto Ha3bpIBaeTCAd HDHEPreTUUYECKONW CBETHMMOCTBHIO? McemyckarenbHOU
cnocoOHocThIO Tena? Kak oHu cBsi3aHbI?

4, Yto Ha3bpIBaeTCd NOIJIOMIATEIILHONU crtocoOHOCTRIO Tenma? Kakue tena
Ha3bIBAIOTCS a0COMOTHO YepHbIiMuU? [IpuBeanTe npumMepsl.

5. ChopmynupyiiTe ¥ 3alUIIUTE OCHOBHBIC 3aKOHBI  TEIIJIOBOTO
usnyuenus (Kupxroda, Credana-bonpiimana, Buna).

6. [Tosicaute ¢ moMouUIbI0 Tpaduka 3aBUCUMOCTb JJIMHBI BOJIHBI
U3ITyYEHHsI OT TEMIIEPATYPhl H3ITYHYarOLIEro Tena.

7. Ha ocHOBe Kakux TMpeaCcTaBICHUNM MOXKHO OOBSICHUTH 3aKOHBI

TeroBoro m3nydenusa? Cdhopmynupyiite KBaHTOByro rumnorely Ilmanka. Uto
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TaKO€ K8AHM U3NMYYEHUs, KAaK HAUTU 3HEPruro KBaHTa? UeMy paBHa MOCTOSHHAs
[Inanka? [IpuBenennas nocrosiHas [lnanka?
8. OObsicHUTE YCTPONCTBO M MpUHLIMI PadOThl mupomerpa. g dero
UCIIOJB3YIOTCSI MTUPOMETPHI?
IIpumepHas TeMaTUKa NPOPeCCHOHATBHO-OPUEHTHPOBAHHBIX

pedeparToB/pedepaTUBHBIX JOKJIAA0B UISI CAMOCTOATEIbHON BHEAYIMTOPHOM

padoThI

1. duznuecKkre METObI ONIPENEIECHUS KOHIEHTPALlMU PACTBOPOB.

2. @uU3NYECKHE METOJBI MCCIEAOBAaHUSA KAadeCTBA IPOJOBOJILCTBEHHBIX
TOBAPOB.

3. [lepciekTHBBl TPUMEHEHUS JOCTUKEHHMS (PU3NUYECKOW HAyKH B
COBPEMEHHOU TOPTOBOW TEXHHUKE.

4. VYnbprpaduonieToBoe H3JIy4YE€HHUE, €ro MCIOJIb30BAaHUE B IHILEBOM
IIPOMBILIEHHOCTH.

S. [ToBepXHOCTHBIE SIBIEHUS W WX MCIOJb30BAHHE B IPOMBIILIEHHOM
BUHOJIEJINH.

6. VYapTpa3ByK U €ro UCIOJIb30BAHUE B MUILEBBIX TPOU3BOICTBAX.

7. duszuka W npobieMa  MPOJOBOJILCTBEHHOM  0O€30MacHOCTH
rocyAapcTBa.

8. TeMneparypHblii W CBETOBOW PEXUM MPHU XPAHEHUU IUIOJOBO-
ATOJIHBIX COKOB.

Q. BnusgHue ynakoBKM, YCIOBUM XpaHEHUS U TPAHCHOPTUPOBKU Ha

¢bu3nUecKue CBOMCTBA MPOAYKIIMHU, U3TOTOBJIEHHOMN U3 PACTUTEILHOTO ChIPbS.

10. ®dunsrKa — OCHOBAa KOHCTPYMPOBAHUS COBPEMEHHOW ammaparypsl JJis
MAILIEBBIX TPOU3BOJICTB.

11. Omnpenenenre YUCTOTHI JKUIKOCTA PehPaAKTOMETPHUESCKIM METOJIOM.

12. @u3nyecknue METOAbl ONPENENICHHUs COACP)KAHUSA  CaxapoB B
pacTBopax.

13. Hcnonp30BaHne  MHUKPOBOJIHOBOTO — M3JIYyYEHHMS B IMILEBOM

IMPOMBIIIJICHHOCTH.
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14, Kvnkue KpucTaisl U X IPUMEHEHUE.

15. Pycckue ¢uznku — naypeatsl HoOeneBckoi npemun.

16. VYbTpa3ByKOBbIE METOJABI OMNpEACNICHUs COJEPKAHUS KUPOB B
MUIIEBBIX MPOTYKTaX.

17, Hcnonb3oBanne uH(pakpacHOrOo  HW3JIy4YeHUs s 00pabOTKH
MUIIEBBIX MTPOTYKTOB.

18. duznueckue XapaKTePUCTHKH, OTIpEIETSIONTNE KayeCcTBO

PaCTUTCIIBHOT'O ChIPbS, U CITOCOOBI MX HU3MCPCHMU.

19. Hcnonbs3oBanne (PU3NYECKUX 3aKOHOB B TEXHOJOTUU MPUTOTOBICHUS
NUBA.

20. AHTUNIPUTAPHBIE TOKPBITUS, UX CPABHUTEIbHAS XapaKTEPUCTUKA U
UCITOJIb30BaHUE.

IlepeyeHb THIIOBBIX BONPOCOB /ISl CAMOCTOSITE/ILHOM IMOATOTOBKH K
MPOMEKYTOYHOMY KOHTPOJII0 — 3auety (1 cemectp)

1. Mexanuueckoe JIBUKEHUE, ero BH/IBI. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBI)KEHMs, cucTteMa otcuera. OCHOBHas 3ajadya MEXaHUKH.
MarepuanpHas TOUKA.

2. Tpaektopusi, nepeMelieHue, myThb. 3aKOH CIO0KEHHUS MepeMEIICHUH.

3. CKopoCTh MEXaHMYECKOTO JBUKCHHS. 3aKOH CIIOKEHHUS CKOPOCTEH.

4. VYckopenune. HopmanbHOe, TaHT€HIIMATBLHOE M TOJHOE YCKOPEHMSI, UX
CBS3b.

5. JIBmKeHHe TOYKH 10 OKPYKHOCTH. YTJOBas CKOpPOCTb, YIJIOBOE
YCKOpEHHE.

6. Cuna. Macca Ttena. 3akoHbl HploTOHa, TrpaHHIBl MX MNPUMEHHUMOCTH.
WNHuepuuanbHble CUCTEMBI OTCUETA.

7. Cunbl TATOTEHHUs, 3aKOH BCEMHPHOIO TSATOTEHUS. Y CKOpPEHHE
CBOOOIHOTO ITaJIEHUS.

8. Cuna Tspkectu U Bec Tena. [leperpys3ku, HEBECOMOCTb.

9. Cunwst ympyroctu. J[edopmanus, Bunbl aedopmanmii. 3akon I'yka.
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VYceunnue (Hanpsbxkenue). [lpenen ynpyroctH, npeaen npo4HoCTH.

10. 3axon I'yka mis nedopmaruu pactsbkenus. Moayns FOnra. Inarpamma
PACTSKEHUM.

11. Mexanuyeckoe cocrosiHue, mnpouecc. I[lapameTpsl MEXaHUYECKOTO
COCTOSIHUS, ITapaMeTphl nporecca. DyHKINS COCTOSHUS.

12. Mexanudeckas paboTta, MOITHOCTb.

13. Pabota cun TspkecTd U ynpyroctu. KoHcepBaTUBHBIE CHUTHI.

14. Mexanuyeckas SHEprus, €€ BHUJbl. 3aKOH COXpaHEHUSI MEXaHMUYECKOU
SHEPIUH.

15. W3zonupoBanHas cucteMa. UMmynbce Tena. 3aKOH COXpaHEHUsT UMITYJIbCa.

16. MowmenT unepuun tena. Teopema Il telinepa.

17. Tlnedo cusibl. MOMEHT cUJibl. Y CJIIOBUE PaBHOBECHS Te€ja, UMEIOIIETO OCh
BpAIlCHUS.

18. OcHOBHOM 3aKOH IMHAMHUKHU BPaIIaTEIbHOTO JBUKEHUSI.

19. MoMeHT wuMIynbca Tela, 3aKOH COXpAaHEHHS MOMEHTa HWMITyJIbCa.
Kunernueckast sHEprus BpalaTeabHOTO JIBHXKEHUS U KaTSALIErocs Tea.

20. T'apmoHMUYeckue  KojeOaHWsS, WX  XapaKTEPUCTUKH,  Tpaduk.
KBazuyrnpyrue  cuisl. VYpaBHEeHHEe  TapMOHHMYECKHX  KoJeOaHUNl B
nuddepennmransHoi hopme.

21. MaremaTH4YeCKUii MasTHUK

22. dusnyeckuii MaITHHK.

23. 3atyxarouue KojieoaHusl.

24. BeiHy)xaIeHHbIe KosieOaHus. Pe3oHnaHc.

25. Ynpyrue BOJIHBI, BUJLI BOJIH. BomHOBas MOBEpXHOCTh, (DPOHT BOJIHEI.
[Tpunnun [Noirenca-dOpenens.

26. YpaBHEHHE IJIOCKOH BOJHBI. [[7TMHA BOJHEIL.

27. Crosiune BOJHBI. Y3Jbl U MyYHOCTH.

28. 3ByKOBBIC BOJIHBI, XapaKTepUCTUKU 3ByKa. CkopocTh 3ByKa. MH(ppa3Byk
U yIIbTPa3BYK.

29. Ilpunuun otHocurenbHoctH ['amunes. [loctynarsr CTO.
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30. OTHOCHUTENBHOCTH MPOCTPAHCTBEHHO-BPEMEHHBIX XAPAKTEPUCTUK TN U
SBJICHUI (OJTHOBPEMEHHOCTH, IJTUH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucumoctb Macchl OT ckopocTH. IlomHast »SHeprus Tena B
PETATUBUCTCKON MexaHHKe. KnHeTnueckas sHEprusl.

32. TemnoBoe HABWXXEHHE, €ro OCOOCHHOCTU. TepMoaMHAMUYECKOE
COCTOSIHME, €ro mapameTpbl. TepMoauHaMu4ecKuii mporecc. PaBHOBecHOE
cocrostare. OOpaTtuMble W HEoOpaTUMbIE Mpolecchl. BHYTpeHHsISI sHeprus Kak
GyHKUIHS TEPMOJIMHAMUYECKOTO COCTOSHUS.

33. Ocnosusie nonoxenuss MKT, ux ombiTHOe ob6ocHOBanme. Pa3zmepsl u

Macca MoJiekyi1. Yucmo Monekyi. 3akoH ABOTaapo.

35. WNneanpubiii ra3. OcHoBHOe ypaBHeHMe MKT wupeanbHOro rasa.
CratucTHyeckuii CMBICH TeMIlepaTypsl W naBieHus. CBsA3p JaBICHHS U
TeMIiepaTypsbl. 3akoH JlaJbToHa.

36. VYpaBHEHUE COCTOSHMSI MJCAIBHOTO Tra3a. YHHUBEpCalbHas TIa30Bas
nocTosiHHas1. M3ompouecchl, UX 3aKOHbI U TpadUKH.

37. Pacnpenenennie wmosekyn 1o ckopocTsM. CpenHsisi, CpenHss
KBaJpaTU4YHasl 1 HAUBEPOSTHENIIAS CKOPOCTU MOJIEKYI.

38. Pacnipenenenne bonbumana. bapomerpuaeckas hopmyia.

39. OddextuHblii nuamerp Moisiekyd. CpemaHsis [JIMHA CBOOOTHOTO

po0Oera ¥ Ynciao CTOJIKHOBEHUI MOJIEKYJI.

40. Buytpennee Tpenue B razax. Koadbdumument auHamudeckoi
BSI3KOCTH.
41. TenmonpoBogHOCTh ra3oB. KoadduimeHT TernionpoBoHOCTH.

42. Hubdysus B razax. Koapduruent nuddysun.
43. PeanbHble Ta3pl. YpaBHEHHE cOCTOSHUS peanpHOro rasa. [lompaBku

Ban-nep-Baanbca.

44, N3otepmbl peanbHOro rasa. Kputnueckoe cOCTOSHUE BELIECTBA.
45. | Ha4yasI0 TEpMOAMHAMUKY U €r0 MPUMEHEHUE K Ta30BbIM IIPOLIECCAM.
46. KomnuectBo Temmorel. TemnoeMkocTs. YaenbHas W MOJISIpHAs

TCINNIOEMKOCTH, UX CBA3b.

47



47. DneMeHTapHasi Teopus TEIIOEMKOCTH. Y paBHeHHe Maiiepa.
48. Crenenn cBo0OIbI MOJIEKYIIBL. PaciipenenieHne sHEprum no CTENeHsIM

CBO6OI[I>I. BHYTpeHHSIH OQHCPIruA UACAJIBHOI'O Ira3a.

49, Anuabatnueckuii mpomecc. YpaBuenue Ilyaccona. Ilokazarenn
aanadaThl.
50. OcHoBbl paboThl TermoBoi MammHbl. KIIJ] TermoBoi MamuHbL. 2

Ha4yaJlo TEPMOJUHAMUKH.

51. Huxn Kapuo. KIIJ mukma Kapuo. CnocoOwsl mnoBeimenus KIT]
TETJIOBOM MAIIIMHEI.

52, OHtpornusi, ee cBoucTBa. CTAaTHCTHYECKHA CMBICI JHTPOIUU.
TepmoauHaMHuuecKast BEPOATHOCTb COCTOSIHHUSL.

53. Cuitbl MOBEPXHOCTHOTO HaTskeHUs. Koa(puuueHT moBEepXHOCTHOrO
HaTsoKeHUs. [loBepXHOCTHAs SHEPrusl.

54. CwmaunBanue. KpaeBoii yrosn. IIoBepXHOCTHO aKTHBHBIE BEILIECTBA.

55. Kpucrannuueckne u amopgHbie BenecTBa. BHUIbI KPpUCTAINTUYECKUX
pemieTok. MOHOKpUCTa/UIBl W TOJHUKPUCTAUIBL. M30Tponus W aHU30TPOMUSL.
TemioemMKoCcTh KpUCTATNIMYECKUX Te. 3aKOoH J[romonra u [Itu.

56. ®dazoBbie mepexonsl 1 u 2 poma. Termora ¢da3oBoro mnepexoja.

Ypasuenue Knaneripona-Knaysuyca.

IlepeyeHb TUNOBBIX BONPOCOB IJISI CAMOCTOSATEIbHO MOATOTOBKH K
NMPOMEKYTOYHOMY KOHTPOJIIO — 3K3aMeHYy (2 cemecTp)

1. Dnextpuueckuid 3apsj, CBOMCTBa 3apsna. TOYeUHBIM 3apsi. 3aKoH
Kynona.

2. Onexkrtpocraruueckoe rmosne. Hampsoxkennocts  mons.  [lpuHiun
cynepno3utiuy. CUIOBBIE JIMHUU.

3. DOwueprus 3apsanga. [loreHnuman snexTpocTaThuyeckoro mois. Pa3zHocTh
MOTEHIIUAJIOB. DKBUMOTEHIIMAIbHBIE TIOBEPXHOCTH.

4. Pabora mepeMemieHUs 3apsga B DJIGKTPOCTATUYECKOM  TIOJIE.

[ToTeHanbHbBIC MO
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5. CBs3p HaNPSHKEHHOCTH U NOTeHUMana. ['paiueHT noreHuuania.

6. IloTok BekTOpa HaNpsSHKEHHOCTH OJIEKTpUUecKkoro moisi. Teopema
Octporpaackoro-I'aycca.

7. Jwanextpuku. IlonspHele u HenoJsisspHble MoJekynsl. llonsgpusanus
JIUBJIEKTPUKOB, €€ BUIBI.

8. Dnexrpuueckuit MOMEHT TTUTIOJISL. Bexkrop MOJISIPU3ALIAH.
DnekTpuueckoe cmemieHue (MHayknus). Jlusnexkrtpuueckass MPOHUIIAEMOCTh
BEILIECTBA.

9. Ilome B mpoBoAHMKAaX. YCIIOBUSI paBHOBECHS 3apsjIOB Ha MPOBOJHUKE.
EMKoCTh IpOBOAHUKA.

10. Konnencaropsl, BUIbl KOHJEHCATOpOB. EMKoOCTh KOHHIEHcaTopa.
EMKOCTB IOCKOTr0 KOHJIeHCaTopa. Buabsl coeauHeHUs KOHAEHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHJIEHCATOpA. DHEPTHUs AJIEKTPUUECKOTO OIS,
IJIOTHOCTh YHEPTUH.

12. Tox mnpoBomumoctn. Cuna TOKa, TUIOTHOCTh TOKa. Y CIOBHS
CyliecTBOBaHMs Toka B 1enu, JJ1C.

13. ComnpoTuBieHHe NPOBOJHUKA, €r0 3aBUCUMOCTh OT PpPa3MepoB
MpOBOJAHUKA U  Temmeparypbl. (CBepXMpoBOAUMOCTb. Buuabl coenuHEHUs
IPOBOJHUKOB, 001II€€ COIPOTUBIICHHUE.

14. OcHOBHBIC MPEACTABICHUS JJICKTPOHHOM TEOPUM MPOBOIUMOCTHU
MeTasuioB. [110THOCTE TOKa (BBIBO).

15. 3akon Oma i OJHOPOAHOrO YywacTka Iienu. 3akoH Owma s
HEOJHOPOJIHOTO yuacTka menu. 3akoH Oma st 3aMkHyTOM 1enu. KopoTkoe
3aMbIKaHHE.

16. 3axon J[Ixoynsa-Jlenna. 3akon Bunemana-®panmna. Hengocrtatku
KJIACCUYECKOM BJIEKTPOHHOM TEOPHH.

17. CoOcTBeHHAsI MPOBOAMMOCTH MOTYPOBOAHUKOB, €€ BUJIbI. 3aBUCHMOCTD
MPOBOJAMMOCTH TOJTYTIPOBOAHUKOB OT TEMIIEPATYPHI.

18. IlpumecHas MPOBOAMMOCTH TMOJYIIPOBOJHUKOB, €€ BHABL. KOHTaKT

IMOJYIIPOBOJHHUKOB Pa3Horo THUIIA IMPpOBOANMOCTH. HpI/IMeHeHI/Ie
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MOJIyIIPOBOJIHUKOB.

19. MarnutHOoe TOJIe TOKAa. MAarHUTHBII MOMEHT KOHTypa C TOKOM.
MaruuTtHas UHAYKLHS.

20. 3akon buo-CaBapa-Jlammaca. MHIyKIusi mOJs MPSMOTO W KPYrOBOTO
TOKOB.

21. [upkynauus BEKTOpa MarHUTHOW MHAYKUMHU. TeopeMa O LUPKYJIALHH.
[Tone conenonpa.

22. Cuna JlopeHua, OBHKEHHE 3apsDKEHHOM 4YacTHUIbl B MATHUTHOM IIOJIE.
[Ipumenenue cunsl Jlopenua (MI'JI-renepatop, UKIOTPOH)

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

24. MaruutHble MOMEHTHl aTOMOB M MOJIEKYJ BeKTOp HaMarHM4MBaHMSL.
HanpsikeHHOCTh MAarHUTHOTO TOJISL.

25. MarnuTHas NPOHULIAEMOCTh BellecTBa. Knaccugukanus MarHeTHKOB.
DrneMeHTapHasi TeOpUs JuaMarHeTu3Ma U apaMarHeTusma.

26. ®eppomarnetuku. SBnenue ructepesuca. JJomensl. Touka Kropwu.

27. Marnutsbiii notok. Teopema Octporpaackoro-I'aycca ajisi MarHUTHOTO
MOTOKA.

28. SlBneHue 5SIEKTPOMArHUTHOW HWHAYKIMH, €ro oObsicHeHnue. [IpaBuiio
Jlenna. 3akoH 3JIEKTPOMArHUTHON MHAYKINH (3akoH Dapases).

29. Camounpaykuus. MaayktuBHOCTh 3akoH dapamest 1i1si caMOWHIYKIIHH.
B3aumnas unaykuus. Tparachopmarop.

30. Oueprust MmaruutTHOroO noJist. [IMOTHOCTH SHEPTUU.

31. OcHoBHbIE MONOXKEHU Teopun MakcBemta. ToOK cMelleHus, IOTHOCTh
ToKa cMereHus. Cucrema ypaBHeHnid MakcBeia.

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

33. OtkpseIThIl KOJeOaTenbHBIH KOHTYp. OmbIThl 'eplia Mo M3Iy4YeHHIO U
pUEMY 3JIEKTPOMArHUTHBIX BOJIH.

34. Pa3ButHe npeacTaBleHU O pupoae cBeTa. KopmycKynspHO-BOJIHOBOI

nyamu3m. QOoToH.
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35. Jlyu. 3akoHBl TeoMeTpudeckoil onTuku. [lokazaTtenbp mperoMiIeHUsS
(a0COMIOTHBIN, OTHOCUTEILHBIHN, UX CBS3b U (DM3UUECCKUN CMBICI).

36. ToHkue IMH3BI, XapaKTEPUCTUKU JIMH3. Dopmyna TOHKOM JIUH3HIL.
OnTHueckas cuja U yBEJIUYEHUE JTUH3BI.

37. doromeTpuuecKHe BEIMUYUHBI, UX B3aUMOCBS3b.

38. SBnenue uHTepdepeHMu cBera. OnTUYecKas pa3sHOCTh XO/a BOJH.
YcnoBus MAKCUMYMOB 1 MUHUMYMOB UHTEP(EPECHITHH.

39. KorepeHTHbIE BOJHBI, CIIOCOOBI UX IMOJTYYCHUS.

40. Jlmdpakmus cBeTa, YCIOBUS e¢ HaOmomeHus. Bumasl audpaxiyu.
[TpuHnmn ['ronrenca-dpenens.

41. JludpaxuuonHas pemierka. [lepuos pemerku. YciaoBue Makcumyma s
pemieTku. JudpaKkimOHHBIN COEKTP.

42. Pazpemaromias cnocoOHOCTh omnTHYeckoro mpubopa. Paspemrarorias
cwia TuPaKIIMOHHON PEIIeTKHU.

43. Hudpakmuss peHtreHoBckux Jgyueir. Dopmyna Bynweda-bporra.
[Tpumenenue uaTepPepeHrn U TuPaKIIIH.

44. MoHoxpoMaTUyecKuili W cJoXHbIA cBeT. [ucnepcus ceta. Bunbl
JUCTIEPCUU.

45. dororddexT, Buabl hotodrddekra. 3akonsl CTONIETOBA.

46. OObsicaenue Qororddexra DUHIMITCHHOM. YpaBHCHHE OWHINTEHHA.
Kpachnas rpanuia ¢ororddexra.

47. ®dotoanemenTtsl. [Ipumenenue potorddekra.

48. TemioBoe H3Iy4eHUE, €r0 PABHOBECHBIM XapakTep. XapaKTEepUCTUKHU
TEIJIOBOTO U3TYUYCHHUS.

49. AbGcomotHO uepHoe Teno. 3akoH Kupxroga. 3akon Credana-
Bonsnmana. 3akoH Buna.

50. Bomubt gne bpoiina. Ilpunmun HeompeneneHHoctn [eiizenOepra.
CooOTHOIIIEHHUST HEOTIPEAETIEHHOCTEH.

51. Ommit Pe3epdopaa. [lnanerapuas Moaenb aroma, €€ HeTIOCTaTKH.

52. Ilocrymatel bopa. O600mennas dopmyna banbmepa. CrekTpanbHbie
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CEpUH.

53. Crpoenne atomHOTO simpa. M3oTombl. SlmepHOE B3aMMOACHCTBHUE, €TO
CBOWCTBA.

54. JledexT maccel W SHEPrHUs CBSI3M ATOMHOTO sjpa. YIenbHas SHEPrus
CBS3U.

55. PaanoakTUBHOCTH. Bubl pajiioakKTUBHOTO M3Iy4Y€HHUS, €ro MpUpoaa H
CBONCTBA.

56. Ilepuon nomypacmnaja. 3aKoH paJuoaKTUBHOTO pacmaa.

S7. SnepHble peakuuu, WX BUAbL. OJHEprus sAepHod peakuuu. lLlemHas
peakuus, ycloBus ee nporekanusa. Kputnueckas macca.

58. Snepnsiii peaktop. [IpoOaemMbl v EPCIEKTUBHI AIEPHOM SHEPTETUKHU.

59. Tepmosinepras peakius. [IpoOiemMbl TEPMOSIEPHON SHEPTCTHKH.

60. DOnementapuble uactuibl. Kiaccudukanus >JIeMEHTapHBIX YaCTHIL.
Antnuactunel. KocMuueckue nyyu.

61. Ilomspu3oBaHHBIH ¥ €CTECTBCHHBIM CBeT. [lomHas W YacTUYHAs
MOJISIPU3ALIUSL.

62. Tlomspusaropsl, ux aelcTBHE Ha cBeT. 3akoH Mamroca. Ilomspuzarus
MIpU OTPAKEHUU U TIPEIOMIICHHH. 3aK0oH bproctepa.

63. SlBmenue  NBOWHOTO  JIy4eNpPEIOMIICHHUS. OOBIKHOBEHHBI U
HEOOBIKHOBEHHBIM JIyuyd, HMX CBOWCTBA U Tnoysipu3anus. OnTtudeckas ocCh
KpUCTaJLIA.

64. Ontuyeckd aKTUBHBIE BEIIECTBA. YTOJI TOBOPOTAa  IUIOCKOCTH
nossipuzanuu. [lpumenenue nosjspusaiuu.

65. PammoakTUBHBIC H30TOIBI, UX IPUMEHCHHE.

Meroanyeckue peKOMEHAALUH I OPraHU3alMN CAMOCTOSITEIbHOM PadoThl
N0 JMCHUILINHEe «PU3uKa»
CamocrosiTe/IbHOE HM3Y4YE€HHE OTAEJbHBIX BOINPOCOB TEOPETHYECKOIO
Kypca U KOHCIIEKTUPOBaHue, padoTa ¢ y4eOHOM JJuTepaTypoil.

HpI/I HN3y4YCHUN MaTcpurajia HGO6XOI[I/IMO BBIICIUTH TJIaBHOC, OCHOBHOC B
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uzydqaeMoil Teme. OIHUM U3 LEHTPAIBHBIX (U3MUECKUX TIOHATUN SIBISETCS
MOHATHE (PU3UYECKOTO sIBICHUS. M3noxkeHne cyTu (PU3HUeCKOro SBJICHUS HYXHO
HAQUYMHATh C XapaKTEPUCTUKU €ro KauecTBa MPU MOMOIIY PUCYHKA MU CIOBECHOM
dbopMynupoBkHu siBiaeHHUS. KauecTBO sBIIEHUS CTPYKTYpHO OMNpENEIsieTCS Tpems
BAXHEHIIMMU 3JIEMEHTaMH: (PU3NYECKOM CUCTEMOW, XapaKTEPUCTUKON OOBEKTOB
CUCTEMBl M (PU3MUYECKMMH IPOLECCaMHU, KOTOpPBbIE MPOUCXOIAT B CHCTEME. JTH
AJIEMEHTHI KauecTBa SBJICHHS HE0OX0IMMO 3aUKCUPOBATh B CBOEM KOHCIIEKTE.

JHanee HeoOXOOUMO MEPEUTH K H3JI0KEHUIO KOJIMYECTBEHHOM CTOPOHBI
aBiieHHus. OOBIYHO CHavasla OPMYJIHPYIOTCS OCHOBHBIE MOJOXKEHUS (PU3NUECKON
MOJENN  SIBJICHUS,  JIEJAIOTCA  JIONOJIHHUTENIbHbIE  MPEANOJIOKEHUS  WIU
dopmynupyercsi ycioBus. Jlamee Bce HIET MO OOBIYHOW CXEMe: NMPUMEHSIOTCS
COOTBETCTBYIOIINE (PUBMUYECKUE 3aKOHBI, W COCTABISECTCS 3aMKHYTas CUCTEMa
YpaBHEHHUH; 3aTeM HJET 3Tal MaTeMaTHYeCKUX MpeoOpa3oBaHUil, B pe3yibTare
KOTOPBIX MOJYYaeTCsl aHATMTUYECKOE BBIPAKEHUE HCKOMOTO (DU3MUECKOT0 3aKOHA.
YTO rnaBHOE B KOJMYECTBEHHOM CTOPOHE SIBIEHUU? BO-TIEpPBBIX, 3TO OCHOBHBIE
3JIEMEHTHI (PU3UYECKON MOJENH, JOMOJHUTENbHBIE MPEANONOKEHUS U YCIOBUS.
Bo-BTOpBIX, 3TO 3aIUCh OCHOBHBIX (PU3MYECKHX 3aKOHOB. DTal MaTEMaTUYECKUX
npeoOpa3oBaHuil, MaTEMaTHUYECKUX BBIKJIAJJOK MOXKHO (PUKCUPOBATH YaCTUYHO. B-
TPETBUX, - 3TO OKOHYATEJIBbHOE aHAJUTUYECKOE BBIpaXCHHE 3aKoHa. [lanee MOXKHO
TOBOPUTh O CIEACTBUSAX M3 3aKOHA, O MPAaKTUYECKOM NPUMEHEHUH JaHHOTO
SIBJICHHS.

CrygeHT B TeueHue cemecTpa o00s3aH paboTaTh C JUTEPATYpPOH,
PEKOMEHJIOBAaHHOM JIEKTOPOM, IPHU CAMOCTOSITEIbHOM H3YYEHUU TEOPETHUYECKUX
BOIPOCOB Kypca, NMPHU MOJATOTOBKE K CEMHUHAPCKUM M JIaDOPATOPHBIM 3aHATHUSAM,
npu 0o0pabOTKe KOHCIEKTOB JIEKIMM, HamucaHuu pedepara, MOATOTOBKE K
3a4eraM, HK3aMEHaM.

N3yvaemblii 10 yueOHHKY MaTepuai MOJe3HO NPOYUTAaTh KaK MUHUMYM JBa
paza. Ilpu mepBOM YTEHUHU 3alMCU HE JENAlOTCSA, MPOUCXOJUT 3HAKOMCTBO C
o0mIei CTPYKTYpOW (U3UYECKOTO SIBICHHS, C MPAKTHUYECKUM HCIOIb30BAaHHEM

ABJICHUA. HpI/I BTOPOM YTCHHH COCTaBJIACTCA KpaTKI/Iﬁ KOHCIICKT, B KOTOPOM

53



OTMEYAIOTCS TJIaBHBIE CTPYKTYPHBIE AJIEMEHTHI (PU3MUecKoro siBiaeHus. Eciau mo
JAHHOMY BONPOCY JIEKIMsS YK€ IMpPOYNUTaHa, HEOOXOIUMO MPEIBAPUTEIBHO
U3y4YUTh MaTepuall IO KOHCIEKTY JEKIUH, OTMedas TJaBHble 'OpUEHTHPHI"
¢usnyeckoro siBieHua. B ydyeOHMKE MOXKHO MPOUYMTATh UYTO-TO HOBOE 00
U3y4aeMOM SIBJIEHUH, MOXET OTKPBIThCSI HOBAsl CTOPOHA, J€Tallb, HE OTMEUEHHAsI B
aexuuu. Bee 310 Ha0 3aMKCUPOBATh HA MOJSX KOHCIEKTA JIEKIHA.

IoaroroBka k JadopaTtopHbIM 3aHATHSAM. Bo Bcex maboparopusix
CYLIECTBYIOT OCOOBIE MpaBuja MOBEACHUS CTYJIEHTOB, KOTOpbIE HEOOXOIUMO
HEYKOCHUTEJIBHO COOJI0/IaTh. DTHU MpaBWjla Ha3bIBAIOTCS MPAaBHIIAMH TEXHUKU
0€30I1aCHOCTH.

3a 3HaHUE MPaBUJI TEXHUKU O€30MaCHOCTU M 00513aTEIbCTBO UX BBINOIHSTH
KQK]IbIM CTYJEHT JO0JKEH PACIUCAaThCA B COOTBETCTBYIOIIEM JKypHAJIE.

3amaHue (TeMy paboThl) CTYIEHT NOJy4yaeT Ha MpEeAbLAYLIEM 3aHSATHH.
JIoMalHiow MOATOTOBKY K paboTe PEKOMEHIYETCSI BECTH CIEIYIOIIUM OOpa3oM.
[IpounTtaTh HMeromieecss onucaHue pabOThl U OTMETUTh BO3HHUKIIHME BOMIPOCHI U
HESICHOCTU. 3aTeM MpOYUTaThb COOTBETCTBYIOUIME pa3lieibl MO Y4eOHHKaM WIIU
KOHCIIeKTaM Jiekuui. Ilociie 3Toro cHoBa BEpHYTHCS M K OINUCAHUIO, MOJIPOOHO
npopadoTaTh €ro U 0OCOOEHHO YacTh, MOCBALIECHHYIO MPAKTUKE, CAENIaTh 3aliCH B
paGoueil TeTpaau, COCTaBUTh M 3alMcaTh MNPUMEPHBIA IUIAH MPOBEICHUS
HKCIIEPUMEHTA.

[Ipunsa Ha 3aHATHE, CTYACHT MPEABSABISET MPENoAaBaTelll0 CBOIO pabouyro
TETpaab C 3aMUCAMM, MPOJAEIAHHBIMU BO BpeMsi MOATOTOBKH K padoTe, U cHaer
otueT no mnpeabiaymen. Ilocae 3Toro MoXXHO, C pa3pelleHus MpenojaBaTes,
HOJIONTH K CBOEMY pabouyeMy MECTy W O3HAaKOMUTHCS C YCTAaHOBKOM, 3amMcath B
pabouyro TeTpaab JaHHBIE O MPUOOpaXx.

[lepen BbImosHEHHWEM pabOTBHl CTYIEHT OecelyeT C MpenoaaBaTesieM
(mpoBoauTCS AONMYCK K padoTe), mpU STOM BBICHSAETCS, HACKOJIBKO CTYIEHT
MOATOTOBJIEH K padoTe.

Henonrorosnennslil cTyfeHT K paboTe He momyckaercs. Eciaum pe3ynabTarsl

oIrpoca yaoBJIICTBOPUTECIIbHEBI, CTYACHT MOKCT BBIIIOJIHATD pa60Ty.
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[Io OKOHYaHMU HU3MEPEHMI CTYJIEHT MOKAa3bIBAET MOJYUYECHHBIE PE3YJIbTAThI
NPENoJaBaTelto, KOTOPBIM NpOBEpsSE€T M MOANUCHIBaeT HX (0€3 mnoanucu
npernojiaBaresisi paboTa HE CYHUTAaeTcsl BbINOJHEHHOM). [locie 3Toro MoKHO
pa3o0paTh YCTAaHOBKY M IPUBECTU B OPSAIOK paboyee MeCTo.

O06paboTka pe3yiabTaToB U O(OpPMIIEHHE OT4YeTa MPOBOAMUTCS B TEUCHUE
HEJIeIM TOCJe BBIMOIHEHUsT paboThl. CTyAeHT, HE CHABIIMKA OTYeTa B CPOK, K
cienyroumei padboTe He T0IMyCKaeTCs.

IMoaroroBka pedeparon (pedepaTHBHBIX IOKJIATO0B).

Onnoit u3 ¢GopM BHEayAUTOPHOM CAMOCTOSITEIBHOM pPabOTHI CTYACHTOB
aBiAOTC  pedeparthl. Pedepar  sgBiaseTcs NUCBMEHHBIM — JOKJIAJAOM  Ha
ONpE/ENCHHYI0O TEMy, OCBEILAIOIIMM €€ BONPOChl Ha OCHOBE 0030pa
JUTEPATYPHBIX M JIPYTUX HCTOYHUKOB. B mo0oM pedepare paccMarpuBaercs
KaKoe-TO KOHKpPETHOE (pU3MuecKoe sIBICHUE, METOJ HCCIEAOBaHUA, (HU3HMUECKUN
npubop u T.4. CreqoBaTenbHO, U U3yUeHHE JUTEpaTyphl, U HalucaHue pedepara,
u ero o(popmIIeHHE [OJKHBI MPOBOAUTHCS HA OCHOBE aHaiu3a (HU3MYECKOTrO
SIBJICHUS] UJIU TPYNIbI SIBICHUN, (pU3NUECKUX METOAOB HccieaoBanus. B pedepare
HEJb3s OIPAHUYUTHCSA TOJIBKO M3JIOKEHUEM KOJIMYECTBEHHOW WJIM KayeCTBEHHOMN
CTOPOHBI SIBJIICHHUS, BBIBOJIOM M aHAJIU30M (PU3NYECKUX 3aKOHOB. 371€Ch MOJIE3HO
JaTh MCTOPUYECKYIO CIPaBKy, HEOOXOAMMO TMOKa3aTh, KaK JaHHOE (PU3NYECKOE
SBJICHHE, TPUOOpP, METOJ MCCIECAOBAaHUS MPUMEHSETCS B O0JIACTH, CBSI3aHHOM C
npodeccuoHanbHON MOArOTOBKOW cTyneHTta. [lpu moaroroBke pedepara Hamo
UCIIOJIb30BaTh  JIOMOJIHUTENbHbIE  HUCTOYHUKUA  JIMTEPATypbl, CIPABOYHUKHU,
NMHTEPHET-pecypcsl. Caeayer ydecTb, 4YTO MCHOJIB3YEMbBIE HCTOYHUKHU JTOJKHBI
OBITh HE CITUIIKOM CTapbIMHU (IO €CTECTBEHHBIM HAayKaM KeJIaTelbHbl UCTOUYHUKH
uHopmaruu 3a nociaegnue 10 net). B pedepare nomkHa ObITh MpelcTaBieHa U
apryMEHTHpOBaHAa COOCTBEHHAss TOYKAa 3pPEHUS CTYICHTa IO HCCIEAYEMOMY
BOMPOCY, CGOPMYIMPOBAaHBI BHIBOABI 10 paboTe. Pedepar momkeH OBITH
NpaBUIbHO OQOPMIIEH, CTPYKTYpPUpPOBAH, COJEPKATh CIUCOK JHUTEpPaTyphl B
cootBercTBUM ¢ ['OCTom.

PedepaTuBHbIf JOKIaA JOKEH BKJIOYaTh B ceOs  1ieiab  paboOTHI,

55



XapaKTEPUCTUKY HUCIIOIb3YEMBIX METOAOB UCCIEAOBAHUS M CYIIHOCTH M3YYaeMBbIX
SIBIICHUH, OMHMCAaHWE SKCIEPUMEHTAIBHOM YacTu (ecau OoHa ObLIa), OCHOBHBIE U
HauOosiee MHTEPECHbIE PE3yJbTaThl M BBIBOABI 10 pabdote. Jlokiag He NOJDKEH
3aHMMaTh MHOro BpemeHH (7-10 MUHYT), KeJaTeabHO 3apaHee IMOArOTOBUTH
OCHOBHBIE TE3UCHI.

IToaroroBka k 3a4ery, 3K3amMeHy. 3a4eT WM HK3aMEH MO (PU3MKE - UTOT
paboThI CTy/IEHTA B T€UEHUE ceMecTpa. [ OTOBUTBCS K HUM CIIEIyET YK€ C MEPBBIX
HEJENb CEMECTpa, HE OTKJAbIBas 3Ty pabdOTy Ha 3K3aMEHAIMOHHYIO CECCHIO.
HeoOxoaumo B KalleHJAapHbIE CPOKHU BBINOJHUTH M CHAaTh BCE JAaOOpPATOpPHBIE
paboOThl ¥ MHBIE 3a/laHUs, T.€. K 3aU€THOM Hejene (3TO MOCHIENHsAs HeAels mepen
HK3aMEHALIMOHHON ceccueil) JOJKHBI OBbITh BBINOJIHEHBI BCE MEKCECCHOHHbBIE
paboThl. 3a4eT MOKET IPOBOJUTHCSA B (POPME TECTUPOBAHHUS.

HenocpeacrBeHHo mnepes SK3aMEHOM HEOOXOAMMO CHUCTEMAaTH3UPOBAThH
MaTepuasl JIEKIUi, YETKO BBIIEIUTH CBSI3U MEXKIY PA3JIMYHBIMU 3JIEMEHTaMU
Kypca. Marepuan no KaxaoMy BONPOCY HYXXKHO MPOYMTATh HE MEHEE ABYX pa3s,
UCIOJIB3Ysl YUEOHUK M KOHCIEKT JIEKLUH, 3aTeM CaMOCTOSITEIbHO BOCIPOM3BECTU
€ro, 0053aTeNbHO 3amuChiBasi HEOOXOAUMBbIE 3aKOHbI U (POPMYIIbI, BBIIEIUTH
HEMOHATHbIE MOMEHTHI JJI1 TOTO, YTOOBI MPOSICHUTh UX HA KOHCYJIbTALIUU MEpen
HK3aMEHOM.

TpeOoBaHus Kk npeacraBjieHU0 1 0GOPMIICHHUIO Pe3yJIbTATOB
CaMOCTOAITEJIbHOI PadoThI

TpeooBanusa k KoHcmekTy. KoHcmekr mno BompocaMm, H3y4aeMbIM
CTYJIEHTOM CaMOCTOSITEJIbHO, TaK >K€, KaK U KOHCHEKT JIEKLMH, OJKEH OBbITh
HaIMcaH aKKypaTHO, pa300puuBbIM noyepkoM. HeoOxoaumo ocTaBisiTh MO s
BOIIPOCOB M 3aMeyaHuil. B koHcCmekTe 00s3aTenbHO JOHKHA ObITh 3amucaHa
u3ydyaeMas TeMma, JaH IepeueHb OCHOBHBIX BOIPOCOB, pa3OMpaeMbIX B JaHHOMN
TeMe, paCCMOTpEHA CYITHOCTh ATHUX BOMPOCOB. M310%KeHe BOIPOCOB HEOOXOIUMO
NOSICHATh PUCYHKaMHU, cxeMamH, rpadukamu. K npuBoauMeiM popmysiaM HYKHO
J1aBaTh MOSICHEHUSI.

TpeGoBanuss K YCTHOMY OTBeTy MpH [J0NYCKe K BbINOJHEHHUIO
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JabdoparopHoii padoTbl. CTyI€HT JOJDKEH NIOKA3aTh:

1. SlcHoe mNOHMMaHWE TIOCTABICHHOW TIE€pe] HUM 33Jayd. 3HaHUE
(bu3MYECKOM CYITHOCTH SIBIICHUN, KOTOpbIe OyAYT U3ydaTbCs, YMEHHE JaTh YETKOE
ONpENEICHUE BCEX H3MEPSIEMBbIX BEJIIMYMH, 3HAHUE B3aUMOCBS3EH MEXIY
bu3MYeCKUMU BETUYHMHAMMU.

2. ScHoe NOHMMaHHWE MPUMEHSIEMOTIO METOAa W3MEpPEHHi, 3HaHuE, B
OCHOBHBIX 4Y€pTax, NpPHUHIMIA JCHCTBUS HCIONB3YEMBIX B paboTe HpHOOPOB,
3HaHHE TPeOOBAHMM TEXHHKU O€30MACHOCTH M OE€30MacHBIX METOJO0B PabOThI C
71a00paTOPHON yCTaHOBKOM.

3. YMeHHe BBIBECTH M OOBSICHUTH pacueTHble ¢opmynsl. [Ipu BeiBozE
(bopMyJibl CIeAyeT UCXOIUTh U3 OCHOBHBIX 3aKOHOB (3akOHBbI HbIOTOHA, 3aKOHBI
coxpaHeHus, 3akoH OMa U T.1.).

TpeGoBanusi k oT4yery mo jadoparopHoii padore. Otuer (1abopaTopHas
KapTO4yKa) JIOJDKEH IIOJHOCTBIO OTpa)kaThb BCE IPOBEACHHBIE W3MEpPEHUS,
BBIYHCIICHUS U UX PE3YJIbTaThI.

IIpu omenke pabOTHl CTyIEHTa NpPENOAABaTENb YUYUTHIBAET BCE ATallbl
paboThl CcTyAeHTa HajJ OT4eTOM. Ecnu oTdyeT He ObUT MPUHSAT MPEnoaaBaTesieM U
BO3BpAIllCH JJs1 JOPAaOOTKH, TO BCE MCIPABICHUS] BHOCSTCS B TOT K€ SK3EMILISP
OTYeTa; MPU HEOOXOAMMOCTH MOXKHO [00aBISATh K HEMY YHUCTBIE JIHMCTBI, HO
NEePBOHAYAJIbHBII BapUaHT C MOMETKaMH MPENnoAaBaTes J0KEH ObITh COXPAHEH.

Otuet 1o mabopaTopHOM pabOTe AOIKEH COACPIKATh:

1. KpaTtkyto ¢popmMyIupOBKY HEIH paOOTHI.

2. CxeMmaTH4eCKUM YEpPTEkK, TMOACHSIOMUM YCTpOHCTBO mpubopa WU
YCTAaHOBKH Y MIPUHIUI €T0 AEUCTBUS.

3. Kparkyto Teoputo, coaepxkaimyro pabouyr  GopMmydy  WIH
MOCJIEI0BATEIBHOCTH (POPMYIL.

4. Pe3ynbpTaThl M3MEpEHUN (110 BO3MOXKHOCTH B (opme Tabiuir). B oTuere
ClIelyeT MPUBOJIUTH PE3yJbTaThl BCEX M3MEPEHUI, B TOM YHUCIE U OKa3aBIIMXCS
OIIMOOYHBIMU. YKa3bIBA€TCS W NPUYUHA, MO KOTOPOM OHU HCKIIOYEHBI W3

NaIbHENIINX BBIYUCIICHUM.
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5. Bbruncnenue pe3yabTaToB. BBIYMCIIEHUS NPUBOIATCSA B CIEAYIOLIEM
BUJIC: BBIMKCHIBAETCS CHadaja ¢opMyia B 00IIeM BHIE, 3aTeM Ta ke dopMmyia ¢
MOJACTAHOBKOW YHCIICHHBIX 3HAYECHUN BEJIMYMHBI. ECIM OlHA U Ta K€ BEIMYHMHA
BBIUUCIISIETCS] HECKOJIBKO pas3, TO (OpMyITy IOBTOPSTH HE CIEIyET.

6. Bobruncnenne mnorpemHocteil. IlpuBoastcs (opmynbl BBIUMCICHUS
MOTPENTHOCTEN U pacueThl MO 3TUM (HopMyJiaM.

7. OKOHYATENbHBIA PE3YNbTAT WM TAOJIMLIA PE3YIbTATOB.

8. BemBogpl. K HHM OTHOCATCA: 3aKiIOYEHHME O COOTBETCTBHUH
HKCIIEPUMEHTAJIbHBIX PE3yJbTaTOB TEOPETHUYECKUM, O BO3MOXKHBIX MNPUYMHAX
OTKJIOHCHUH, O CPAaBHUTEIBHOW POJIM OTIACIBbHBIX MCTOYHUKOB IMOTPEIIHOCTEN, O
HEJ0CTaTKaxX MPUMEHSIEMOro MeTo/1a, IpuOOPOB U T.J.

TpedoBanus k opopmiieHuro pedepara:

1. Pedepar momkeH ObITH MOATOTOBIEH Ha JucTax (opmara A-4 ¢
OCTaBJIEHHBIMU HA HUX IOJSIMA U IPOHYMEPOBAHHBIMH CTPAHUIIAMU.

2. OOveM pedepaTa AODKEH COCTaBIATH MpuMepHO 8§-12 cTpanHuIl
MalIMHOMMCHOTO TEKCTA.

3. Baauase nomeniaeTcs THUTYJBHBIM JHUCT, Jajiee IUIaH — IIEPEYECHb
OCHOBHBIX ~ BONPOCOB,  paccMaTpuBaeMbiXx B  pedepare.  M3noxeHue
paccMaTpuBaeMbIX BOMNPOCOB  CIEAYeT COIMNPOBOXAATh BBIBOAOM  (HOpMYIL,
HEOOXOJMMBIMU PHUCYHKaMH, 4YepTeKaMh U cXxemMaMud. B KoHIe paboTbl
(bopMyIUpPYIOTCA BBIBOJIBI, AA€TCS CIHMCOK HCIOJIb3YEMOM JIUTEPaTyphl, CTABUTCS
MOANUCH CTYAEHTA, JaTa.

4. Ilpu noaroroBke pedepara cienyeT UCTOIb30BaTh OPOIIIOPKI, YUeOHUKH,
CTaTbU B HAYYHBIX U HAy4YHO-TIONYJsApHBIX )KypHanax, UHTEPHET-pecypcer.

5. Pedepar mnpencrapiserca B CpPOKH, MPEAYCMOTPEHHbIE Y4YEOHBIM

rpaduKoM, U 3aIUIIACTCS.

Kpurepuu ouieHKH BBINOJHEHUSA CAMOCTOATEIbHOI padoThI.
Kputepun oneHkn padoTbl 10 CaMOCTOSITEJIBHOMY H3YYCHHIO

OT/IeJIbHBIX BOIMPOCOB TEOPETHYECKOr0 Kypca MW HMX KOHCHEKTHPOBAHUIO
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(0a1s1B1 CyMMHPYIOTCH € 0a/JIAMU IPOMEKYTOYHOM ATTECTALMH).

3 Oamsa — B KOHCIEKTE JaHO OIpeAeNieHHEe OCHOBHBIX MOHATHH, M3J0XKEHA
CYUIHOCTh  (DU3MYECKUX SIBICHHUH, M3y4yaeMbIX B JAHHOM TeMme, JaHbl
bopMynmupoBKH  (U3NYECKUX 3aKOHOB, TIIOKa3aHbl B3aMMOCBSI3U TOHATHUH,
CIIEACTBUS (PU3MUECKUX TEOpUM, MIPUMEPHl IPUMEHEHUS U3Yy4aeMbIX (DU3HMUECKUX
3aKOHOB. M3yuaeMblil BOIIPOC IMOJIHOCTBIO PAaCKpBIT, MaTepuai CTPYKTYpPHUpPOBaH,
NPEJCTaBICH C HWCHOJb30BAaHUEM TMOSICHSIONIUX PUCYHKOB, CXEM, TpaduKoB,
Tabinul. KoHCIIEKT HanmucaH akKypaTHO, yKa3aHbl y4e€OHUKU U ydeOHbIE mocolus,
UCIIOJIb3yEMbI€ MpPU MOJATOTOBKE KOHCHIEKTa, HMEIOTCA MO Il 3aMeyaHui
npenojaBaress, chOpMyIUPOBAHbI YTOUHSIOIINUE WU HESICHBIE BOIPOCHI.

2 Ganna — B KOHCIIEKTE JIaHO OIpPEJIEJICHUE OCHOBHBIX NMOHSTHH, U3JI0)KEHA
CYIUHOCTh  (DU3MYECKUX SBJICHUH, M3ydyaeMblX B JaHHOW TeMe, JaHbl
GopMynupoBKM  (U3UYECKHUX 3aKOHOB, IIOKa3aHbl B3aUMOCBSI3U  IOHATHUH,
CIIEACTBUS (PU3MUECKUX TEOpUM, MPUMEPHl MPUMEHEHUS U3Y4aeMbIX (PU3UUYECKUX
3aKOHOB. M3ydaeMblii BOIPOC PacKphIT, MaTEpUal CTPYKTYpUPOBaH, MPEACTaBICH
C UCMOJIb30BAaHUEM MOSACHSAIOIIUX PUCYHKOB, cXeM, rpadukoB, Tadbmun. KoHcnekr
HaIMCaH aKKypaTHO, YKa3aHbl yYeOHUKH U y4eOHbIE TOCOOUS, UCTIOIb3YEMBIE TTPU
IOJTOTOBKE KOHCIIEKTa, HMMEKTCS TOJsd I 3aME4YaHuil IpernojaBaress,
c(OpMyJIMPOBAHBI YTOUHSIOIINE WA HESICHBIE BOIPOCHI.

Jlormyckaercss ogHa - JBE HETOYHOCTH B M3JOKEHMHM BOIpoca H
HECYLIECTBEHHbIE IOTPEIIHOCTA B O(POPMIIEHUH KOHCIIEKTA.

1 Gamn - B KOHCIIEKTE JaHO OIpeJejeHNe OCHOBHBIX TMOHSATHM, W3JIOKEHA
CYIIHOCTh (DU3MYECKUX SBJICHUH, H3y4aeMblX B JaHHOM Teme, IOKa3aHbI
B3aMMOCBSI3HM TOHSATUH, NaHbl (OPMYITHPOBKH (PU3NUECKUX 3aKOHOB. M3ydaembiii
BOIIPOC B OCHOBHOM DAacCKpBIT, MPU U3JIO0XKEHUH MaTepuaia HUCIOJIb3yIOTCS
NOSICHSIIOIIIME PUCYHKH, CXeMbl, rpaduku, Tabmuupl. KoHCHeKT HamucaH
aKKypaTHO, yKa3aHbl Y4YeOHHKM M Yy4yeOHbIE MOCOOMs, HCIOIb3yeMble MpH
MOJTOTOBKE KOHCIEKTA, UMEIOTCS MOJIs U1 3aMeYaHuil penoaBaTess.

Jlommyckarorcst HekoTopbie ommoOku (1) m HeTouHOocTH (2-3) B M3IIOKEHUU

BOIIPOCAa U MOTPCIIHOCTHU B O(i)OpMJIeHI/II/I KOHCIICKTA.
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0 6anioB — KOHCIEKT HE MOJATOTOBJIECH, WU MOATOTOBJIEH (OpMajbHO; HE
packppiTa CYIIHOCTh HM3y4aeMOI'O BOMNpPOCA, HE IOKa3aHbl B3aHMOCBS3U
bu3nUecKuX TMOHSATUN, HET MPUMEPOB HCIOJIb30BAHUSA 3aKOHOB (DU3UKU WM
bu3NYeCKUX METOAOB U MPHOOPOB, HE MPOCIEKUBACTCS CTPYKTypa H3y4aeMOTo
Bonpoca. B wu3nokeHMH Marepuana JonyiieHbl TpyoOble omuOku. KoHcmekT
HaIlMCaH KOe-KakK, HE yKa3aHa MCIOJIb30BaHHAas JUTepaTypa, JU0O0 MCIOIb30BaHbI

HECTIOAXOAAIINEC KCTOYHHUKHN I/IH(I)OpMaI_[I/II/I.

KpuTtepun o1ieHKH caMOCTOSITEILHOI MOATOTOBKH CTYI€HTA K BBITIOJIHEHHUIO
J1aboparopHoit padoTbl U 0POPMIICHHIO OTUYETA

10 GanoB - eciau Mpu AOIMYCKE M 3allUTe TEOPUH MO JabopaTopHOM padoTte
CTYJIEHT IIOKa3bIBACT IMPOYHBIC 3HAHHWS OCHOBHBIX (DH3WYCCKUX TOHATHHA M WX
B3aMMOCBSI3€H, CYIIHOCTU (PU3UYECKUX SBIICHUM, pacCMaTpUBAEMBIX B paboTe, U
yMEHUE UX OOBSICHUTH, 3HAHHE METOJOB M3MEpPEHUH, HCIOIb3yeMbIX B pabdoTe,
METOJUKN 00pabOTKHU pe3yJIbTATOB HU3MEPEHUs, MPaBUI TEXHUKU O€30MacHOCTH,
XOpolllee TOHUMaHUE MPOPECCHOHATIBHON 3HAYMMOCTH HM3Y4aeMbIX BOIIPOCOB.
Otyer mo pabore odopMiIeH aKKypaTHO, B COOTBETCTBHUM C TPEOOBAHUSIMH,
CTPYKTYPUpPOBaH, (HU3WYECKUE BEIMYMHBI TPEICTABICHBI B CHCTEME €IMHHII
«CH», BeIUKCIEHUSI HE COAEPKAT OMMOOK; MPABUIBHO U TOJHO CHOpMYITUpOBaH
BBIBO/I 110 paboTe.

8-9 6asIoB - ecu MpH JONMYCKE M 3alIUTE TCOPUH 110 JJabopaTOpHOU padoTe
CTYJICHT ITOKa3bIBACT XOPOIIWE 3HAHUS OCHOBHBIX (PU3WYECKHX IMOHATHH M HX
B3aMMOCBSI3CH, CYIIHOCTH (PM3UYECKUX SIBIICHHUH, pacCMaTpPHBAacMbIX B paboTe, U
yMEHUE HUX OOBSICHUTH, 3HAHUE METOJOB M3MEPEHHUM, UCIOJIh3YEMBIX B padoTe,
METOAMKN 00pabOTKH PE3yJIbTaTOB M3MEPEHMs, MPaBUJI TEXHUKH O€30MaCHOCTH.
JlomyckaeTcsi oHa-ABE HETOYHOCTH B oTBeTe. [lokazaHo xopolinee MOHWMAaHUE
mpoecCHOHAbHON 3HAYUMOCTH H3ydaeMbIX BompocoB. Otuer 1o pabote
opopMJICH aKKypaTHO, B OCHOBHOM — B COOTBETCTBHHM C TPEOOBAHHUSIMH,
CTPYKTYPHpPOBaH, (PH3WYECKUE BEIMYMHBI TPEICTABICHBI B CHCTEME CIMHHII

«CH», BpIUKCIEHUSI HE COAEpKAT OMMOOK; MPABUIBHO U MOJHO cHOpMyIUpOBaH
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BBIBOJI IO paboTe. [lomyckatorcs He Oosee 2-X HeI04eTOB B O(POPMIICHUU OTYETA.

6-7 GayyoB - ecnu MpH 3alllUTe TEOPUU U JOMyCKe K J1abopaTOopHOU paboTte
CTYACHT IOKa3blBAa€T HE CJIMIIKOM TIJIyOOKHE 3HAHUS OCHOBHBIX (PU3UYECKHUX
MOHSTUN U UX B3aUMOCBSI3EH, CYIITHOCTU (PU3MUECKUX SIBJICHHM, paccCMaTpUBaEMbIX
B paboTe, 1EMOHCTPUPYET, B 1IEJIOM, 3HAHHE METOJIOB U3MEPEHUH, UCIOJIb3YEMBIX
B pabore, METOAMKH OOpabOTKM pE3yJIbTaTOB M3MEPEHHUS, NPABWI TEXHUKH
oe3omacHoctu. [loka3aHo ompeneneHHOE TMOHMMAaHHE MPOPECCHOHATHHON
3HaYMMOCTU M3Yy4aeMbIX BOIPOcoB. OTdyeT mo pabore opopmiIeH aKKypaTHO, B
OCHOBHOM — B COOTBETCTBHH C TpeOOBaHUIMH, (U3NUECKHE BETUYHUHBI
npenacTaBieHsl B cucteme enuHul] «CU», BbIYMCIEHUS HE CONEp)KaT TpyObIxX
OLIMOOK; B OCHOBHOM, MPaBUJILHO C(OPMYJIMPOBAH BBIBOJ 10 padoTe.

0-5 GamoB - ecnu mMpu 3aIIUTe TEOPUH U JOMYyCKe K JabopaTtopHoil paboTe
CTYACHT NOKa3bIBAaCT HErNyOOKHE 3HAHMSI OCHOBHBIX (PM3WYECKUX MOHATUHA U UX
B3aMMOCBA3€H, CYIIHOCTH (PU3MUECKHUX SBJICHUN, pacCMaTpUBaeMbIX B padore,
1100 OTCYTCTBHE TaKUX 3HAHWMU, IEMOHCTPUPYET IUIOXOE 3HAHWE WM HE3HaHWE
METOJ/IOB U3MEPEHU, HCTIOIB3YEMbIX B pa00Te, METOIUKN 00paObOTKH pe3yIbTaTOB
U3MEpPEHHUs, TpaBUJ TEXHUKU Oe3onacHoCcTH. HeT moHnManus npodeccuoHanbHOU
3HAYMMOCTHU M3y4aeMbIX BOMpocoB. OTuet mo padote odopmiieH 6e3 coOmoaeHIsS
TpeOOBaHUIl K HEMy, HE CJAeJaH WU CcleJaH C OIIMOKaMHU IepeBOJ €IAMHUIL
u3MepeHus BeanuuH B cucteMy «CH». Berancnenust conepkar rpyobie OmmoOKy;

He chopMynMpoBaH BBIBOJ IO paboTe, TMO0 OH HE COOTBETCTBYET 1IeJIH PAOOTHI.

Kpurepun ouenku pedepara/pedepaTUHBHOIO A0KJIAAA IPU ONPeaeTeHHUN
TeKyllero peTHHra cTyJAeHTa (10N0JHHUTebHAasi padoTa CTyAeHTa, He
SIBJISIETCS 00513aTeJIbHOI)

9-10 OamioB BBICTABISETCS CTYNEHTY, €CIH CTYIACHT MpelCTaBUII
coJiep>KaHue, TOJTHOCThIO COOTBETCTBYIOIIEE 3asIBICHHON TeMe padoThl, BBIICIHII
¥ PacCMOTPETl OCHOBHBIE BOIIPOCHI, BBIPA3UJl CBOE MHEHHUE MO CPOPMYITUPOBAHHOM
npobiieMe, aprymeHtupoBan ero. llpuBeneHbl JaHHBIE OTEUECTBEHHOM U

3apyOeKHOM  JUTEPATYPHI, crpaBoyHas  HUH(OpMaIus. Paccmotpensl
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npodeccuoHanbHbIe acTeKThl Mpobiembl. CTylEHT MOKa3al BIaJCHHE HABBIKOM
CaMOCTOATENILHON HCCIEN0BATENbCKON pabOThl MO TEME; METOJAAMH U MPUEMAMHU
aHaJln3a TEOPETUYECKUX W/MIM NPAKTHUUECKUX aCHEKTOB H3ydaeMoil obnactw,
ymeHnue paborarb ¢ Jjurepatrypoii m MHTEPHET-pecypcamu. ®aktrueckux
OlIMOOK, CBSA3aHHBIX C IOHMMaHHEeM InpobOsieMbl, HeT. OdopmieHue paboThI
COOTBETCTBYET TpeOoBaHusAM. llpu ycTHO# 3amurte pedepara CTYIEHT IMOKa3ail
YMEHUE apryMEHTHPOBATh CBOKO TOYKY 3pPEHUsS, OTIIMYHOE 3HAHUE Marepuana,
IPEJICTaBICHHOTO B paboTe, XOpoLIee BaJCHNUE JIOTUYECKU BBICTPOEHHOM YCTHOM
peublo.

7-8 - OamioB - paboTa XapakTEPU3yeTCS CMBICIIOBOH OOIIHOCTHIO,
CBSI3HOCTBIO U MOCJIEI0BATEIbHOCTBIO U3JIOKEHUS; TOMYIIEHO He Oosee 1 ommoku
py OOBSCHEHUH CMbICIIA WIH coJepkanus mpoosembl. Coaep:kaHne, B OCHOBHOM,
COOTBETCTBYET 3asBICHHOW Teme. [l apryMeHTanuuu MNPUBOIATCA JAHHBIC
OTEYECTBEHHBIX M 3apyOexHbIX aBTOpoB. PaccMoTpeHbl mnpodeccruoHaIbHbIe
acnekTbl mpooOseMbl. [IpoaeMOHCTpUpPOBaHBI HCCIEAOBATEIILCKUE YMEHHUS H
HaBbIkUM. Cepbe3HbIX (AKTUYECKUX OLIMOOK, CBSI3aHHBIX C IIOHHMaHUEM
npoOnemsbl, HeT. JlomymieHsl onHa-IBe OWMOKM B odopmieHuu padotsl. [lpu
YCTHOM 3auure pedepara CTyJSHT MoKa3all yMEHHE apryMEHTHPOBATh CBOIO TOUKY
3peHus, XOpollee 3HaHWE MaTepuala, IMPEeACTaBICHHOro B paboTe, Xopoliee
BJIAJICHHE JIOTUYECKN BBICTPOEHHON YCTHOM PEYBIO.

5-6 06a/oB - CTYAEHT MPOBOAMT JOCTATOYHO CAMOCTOSITENIbHBIN aHaIu3
OCHOBHBIX BOIIPOCOB TEMBI; B II€JIOM MOHHUMAET CYIIHOCTh paccMaTpHUBAEMBIX
(bu3MUecKuX SBJICHUN, OJIHAKO JOIMYCKAET HapyIIEHUE MOCIEAOBATEIbHOCTA U
CBA3HOCTH B MW3JI0KE€HHWU BONpocoB. IIpemyiaraemplii Marepuan, B OCHOBHOM,
COOTBETCTBYET TeMe palboThl. PaccMOTpeHbl HEKOTOpbIE MNPOQPECCHOHAIBHbBIE
acriekThl npoOiemsl. Mcnoneiytorcs nutepatypHble uctounukn 1 UHTEPHET-
pecypchl. JlomymeHo He Oosiee 2 OmMMUOOK B COACPKAHWUU BOMPOCOB U B
opopmienuu padotel. [Ipu ycTHOM 3ammuTe pedepara CTYIAEHT MOKa3zal yMEHHE
U3JI0KUTh CBOKO TOUKY 3pEHUs, 3HAHUE OCHOBHOI'O MaTepuaa, MpeACTaBICHHOIO B

pabore.
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0-4 Gamma - paboTra mpeacTaBiIsSeT cOO0O0M MEPECKA3aHHBIA WIIA TIOITHOCTHIO
NIEPETMCAHHBIA UCXOMHBIH TEKCT 0e3 KakuxX Obl TO HH OBLIO KOMMCHTApHEB,
aHanm3a. He packpeiTo comeprkanue TeMbl. He paccMoTpeHbl mpodeccruoHanbHbIE
acmeKkThl mpobseMbl. JlomymeHo Tpu WM 0oJiee TPEeX OMMOOK B H3JIOXKEHUU
CYIITHOCTH BOIPOCOB W B odopmiieHUH padoThl. VICHONMB3YIOTCS ycTapeBIINe
ucTouyHNKW WHpopMmaruu. [lpu ycTHOW 3ammre pedepara CTyAEHT HE yMeeT
U3JI0OKUTHh CBOIO TOYKY 3PCHHS, IMOKa3bIBACT HE3HAHWE OCHOBHOTO MaTepHala,

npeaACTaBJICHHOI'O B pa60Te, HC BIaaccCT CBSI3HOM YCTHOﬁ PCYbIO.
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Ipuioxenne 2

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE
BEICIIIETO TIPO(eCCHOHAITBHOTO 00pa30BaHUs

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJIA BUOMEJUIINHBI

®OH/ ONEHOYHbLIX CPEJACTB
10 IUCHUIINHE «DPU3HKa»
Hanpagaenue noaroroku 19.03.02 IIpoagykThl NMTAHUA U3 PACTUTEIBLHOIO
ChIpbS
npo¢puib «TexHonorus OpoAUIIbHBIX TPOU3BOACTB U BUHOACIUEY
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2015
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MMacnopt ®OC

no AucCHMILINHEe «PU3nKa»

Koa u
¢popmysupoBka
KOMIIETeHIIH U

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

T1K-5: cnocoOHOCTE
HUCIIOJIB30BATh B

byHnaaMeHTanbHbIC pasaensl GU3NKu B 00beme,
HEOOXOAMMOM ISl TOHUMAaHUSI OCHOBHBIX

IIPAaKTUYECKOU 3HaeT 3aKOHOMEPHOCTEH (PU3NUECKUX, XUMUYECKHX,
JEATENHLHOCTH OMOXMMHUYECKUX, OMOTEXHOJIIOTHYECKUX TIPOLIECCOB C
CIIEIMATM3UPOBAHHBIE 1IEJIBI0 OCBOEHHUS TEXHOJIOTHHU MIPOAYKTOB IIUTAHUS U3
3HAHUS PaCTUTENILHOTO CHIPBS;
(bynnamentanbubIx UCIIOJIb30BaTh 0a30BBIC 3HAHUS B 00JaCTH GU3HKH LIS
pas/ernoB pusnkHy, Vaeer YIIPABJIEHHUS IIPOIIECCOM IIPOU3BOICTBA IPOIYKTOB
XHMUH, OHOXHMHUH, [UTaHKs U3 PACTUTEIBHOIO ChIPhs Ha OCHOBE
MaTCMAaTHKH JJIA IpEBPALIEHHI OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB;
OCBOEHUS
(hbU3UYECKUX,
XUMHUYECKUX,
OMOXMMHUYECKHUX,
GHOTEXHOTOIHYECKIIX, IpHEMaMHU aHAJIN3a CBOMCTB ChIPhs M IUILEBbIX
MHKDPOGHOTOTHUECKHX, IPOJYKTOB Ha OCHOBE MCIIOJIb30BaHMs
Temmobu3HIecKIX Bnageer | GyHIaMeHTaIbHBIX 3HAHUH B 00JaCTH (PU3MKU U
IIPOLIECCOB, (UBUYECKUX METOJIOB;
HPOUCXOISIINX TIPH
HPOU3BOJICTBE
NPOAYKTOB MUTAHUS U3
PACTUTENLHOTO CBHIPbSI

[1K-14: rotoBHOCTH | 3HaeT METOIUKY PabOThI ¢ (PU3NUECKUMHU U3MEPUTETBHBIMU
HPOBOAUTH M3MEPEHHS pubOpamMu, CriocoObI TIPEICTABIEHUS PE3YIBTATOBR
1 HAaOJIIOICH S, VCCIIEJOBAHMS, METOIbI MATEMATHYECKON 00pabOTKU
COCTaBIIATH ONMMCAHKS PE3YNIBTATOB U3MEPEHHS;
HPOBOANMBIX Vmeer UCIIOJIB30BaTh (DU3MUIECKUE METOJIBI M3MEPEHHUS JUIS
HCCICIOBAHNH, Onpe/eeH s KOIMYECTBEHHBIX XaPaKTEPUCTHUK ChIPhs U
aHATM3UpOBATH TOTOBOM MPOIYKIIUH, TIPOBOIUTH MATEMATHYECKYIO
pe3yIbTATRI 00paboTKy pe3yJIbTaTOB H3MEPEHHS;
UCCIIEJOBAHUN 1

Brajgeer | HaBbIKAMHU NPOBEIEHUS TEOPETUUECKUX M
UCIIONB30BaTh UX IIPU 5
SKCIEPUMEHTAIIBHBIX UCCIEI0BAHNUI U ITPEICTaBIECHHS
HAIMCAHUK OTYETOB U
. UX PE3yJIbTATOB.

HAy4HBIX ITyOIMKaInii

[IK-16: roTOoBHOCTB | 3HaeT BakHeMe puznyeckue Moenu, 00JacTu, yCIOBUS U
HPUMEHSTH METOIbI CIIOCOOBI MX UCIIONL30BAHMUS B TEOPETUUECKUX U
MaTeMaTHYECKOTO SKCIEPUMEHTAIBHBIX HCCIIEI0BAHMSAX;
MOZICTMPOBAHMS 1 Vmeer MCIIOJIB30BATh METOIbI HHPOPMAIIMOHHBIX TEXHOJIOTHI
OnTUMHA3aNNH JUISL MOJIEMPOBaHHKs (PU3MIECKHX TPOIIECCOB Ha 6ase
TCXHOJIOTHICCKIX CTaHIAPTHBIX NPUKIIATHBIX IIPOIPAMM;
POIIECCOB

Brnaneer | mpuemamu oO0pabOTKHU M aHANIM3a PE3yIbTaTOB

HPOU3BOICTBA

MPOJYKTOB MTUTAHUS U3
paCTI/ITeJIBHOFO CI:IprI
Ha 0a3e CTaHJapPTHBIX

3KCH€pI/IMeHTa C UCIIOJIB30BAaHUECM I/IH(i)OpMaL[I/IOHHLIX
TEXHOJIOTHH.
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MMaKETOB IMPUKIAAHBIX

porpamMm
KoHTpoJb 1ocTH:KeHH 1eJIeii Kypca
Ne | Kontpoaupy Konb! 1 aTans! hopMupoBaHus KOMIETEHITUN OLieHOYHbIE CPEACTBA
n/ CMBIC TeKyILUH IPOMEXK
II pasnest / KOHTPOIIb yTO4Has
TCMBI arrecTa
JUCIUILTAHBI st
1 | Moayns 1. I[1IK-5 | 3HaeT OCHOBHEIE MOHITUS U 3aKOHBI CobecenoBaun | Tect
®dusnueckue KJIACCHUYECKOM U PENIATUBHCTCKON MEXaHUKH B | ¢ nipu pomycke | (ITP-1)
OCHOBBI o0bemMe, He0OXOIUMOM 1711 TOHUMAaHUS k1/p (YO-1) Bormp.
MEXaHUKH OCHOBHBIX 3aKOHOMEPHOCTEH (PU3UIECKUX, Koncmekr 3a4ery:
OMOTEXHOJIOTHYECKHUX MPOIIECCOB C LEIbIO (I1P-7) 1-19,
OCBOEHUS TEXHOJIOTMH MTPOJYKTOB UTAHUS 29-31
U3 PACTUTEIHHOTO CHIPbS;
YMeeT ucronb30BaTh NOHATHIHEIN annapaT | JlaGoparopnas | 10
1 0a30BbIC 3HAHMS O 3aKOHAX MEXaHUKHU 11 | padora (ITP-6)
MPOBE/ICHUS SKCIIEPUMEHTA 1 aHAJIN3a €T0
pe3yNIbTaTOB
Baaneer HaBbIkamMu paObOTHI C JlabGopartopnas | 1-4, 10
M3MEPUTENIbHBIMU UHCTPYMEHTAMH, pabora (ITP-6)
HaBbIKAMU MaTeMaTHYeCcKoi 00paboTKu
pe3yIbTaTOB U3MEPEHUN, HEOOXOJJMMBIMH TSI
aHaJIM3a CBOMCTB CHIPBS M MUIIEBHIX
IPOAYKTOB HAa OCHOBE MCIIOJIb30BAHUS
(GyHIaMEHTaJIbHBIX 3HAHUN B 00J1aCTH
bu3uky 1 PU3NUECKUX METOJIOB;
3HaeT OCHOBHbIE TOHATHUS U 3aKOHBI Tect (TTP-1) Tect
IIPOTEKAHUs [IEPUOJUYECKUX ITPOLIECCOB B Koncnekr (TTP-1)
o0BpemMe, He0OXOIUMOM 1711 TOHUMAaHUS (TIP-7) Bomp.
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKUX, 3a4ery:
OMOXMMUYECKUX, OMOTEXHOJIOTHUYECKUX 20-28
MIPOIIECCOB C IEJTBI0 OCBOCHHS TEXHOJIOTHH
Monyns 2. MPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO
MexaHnudeck CBIPBSI;
ue YMeer ucnonb30BaTh NOHATHIHEIN anmapat | JlaGopatophas | 14
2 | koneOaHus U g5 | @ 0a30BbIC 3HAHUS O MEXAaHUYECKUX pa6ora (TTP-6)
yrpyrue KOJIEOAHUSAX U BOJIHOBBIX IpoIieccax B
BOJTHBI. YIIPYTOU Cpefie ISk POBEICHUS
HKCIEPUMEHTA M aHAJIN3A €r0 Pe3yIbTaToOB
Baapneer HaBbIKaMu paboOTHI € Jlaboparopnas | 5

U3MEPUTENbHBIMA HHCTPYMEHTAMH,
HaBbIKAMU MaTeMaTU4YeCKO 00paboTKH

PE3yNbTaTOB U3MEPEHUN, HEOOXOAMMBIMU JIJIsI

aHaJIM3a CBOMCTB CHIPBS M MUIIEBHIX
MPOAYKTOB Ha OCHOBC HCITIOJIb30BAHUA
(byHIaMEHTAIBHBIX 3HAHUN B 00J1aCTH

pabora (TTP-6)
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bu3uKY U GU3UIECKUX METOJIOB;

Mogyns 3.
MonekynsapH
ast pusmuKa u
TEpPMOJIMHAM
UKa.

[1K-5

3HaeT OCHOBHBIC ITOHSATHA U 3aKOHBI
MOJICKYJISIPHOUM (PU3UKH U TSPMOJIMHAMUKH B
o0BbeMe, HeOOXOIUMOM JIJIS TOHUMAaHMS
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3UIECKHX,
XUMHYECKUX, OHOXMMUYCCKHUX,
OMOTEXHOJIOTHYECKUX MPOIIECCOB C IEIBIO
OCBOCHUA TCXHOJIOT'NHU HpOI[yKTOB IINTAaHUA
U3 PACTUTEILHOTO ChIPhS;

CobecenoBanu
¢ TIpHU JOIYyCKe
k 1/p (YO-1)

Tect
(I1P-1)
Bormp.
3a4ery:
32-56

YMeer UCnOJIb30BATh NOHATUMHBIN arapar
1 0a30BbI€ 3HAHMSI [10 MOJICKYJISIPHOM (hr3nke
Y TEPMOJIMHAMUKE IS IPOBEIACHUS
HKCIEPUMEHTA U aHAJIN3a €r0 Pe3yJIbTaTOB

Jlaboparopuas
pa6ora (ITP-6)

6-13

Baaneer HaBbIkamMu paObOTHI C
MU3MEPUTEIILHBIMU HHCTPYMEHTAMH,
HaBBIKAMH MaTeMaTHYECKOH 00pabOTKH
pe3ynbTaTOB U3MEPEHUN, HEOOXOAUMBIMU JIJISI
aHaJM3a CBOWCTB CHIPhS U MHUIICBBIX
MIPOJIYKTOB HA OCHOBE MCIIOJIb30BaHUS
¢dbyHIaMeHTaIbHBIX 3HAHUN B 00J1aCTH
(bu3uKY U QU3NIECKUX METOJIOB;

JlaGopaTopHas
pa6ora (TTP-6)

8, 11-13

14,
K-
16

3HaeT MeTOIUKY PabOThI ¢ GPU3NUECKUMU
U3MEPUTEIBHBIMUA IPUOOPAMH, CITOCOOBI
IPE/ICTaBICHUS Pe3yIbTaTOB HCCICIOBAHMS,
METO/Ibl MaTeMaTH4eCKO 00paboTKN
pe3yIbTaTOB U3MEPEHHUS;

JlaGopaTopHas
pabora (TTP-6)

6-9

YMmeert ucnosnp30Bath (U3NYECKUE MOJEIN U
METO/bI U3MEPEHUSI JUIs OTIpEIeIICHUS
KOJMYCCTBCHHBIX XapPAKTCPUCTUK CBIPbA U
rOTOBOH NMPOJYKIINHU, TIPOBOJAUTH
MaTeMaTH4YeCcKylo o0paboTKy pe3ysbTaToB
U3MEpPEHUS;

JlaboparopHnas
pab6ora (ITP-6)

6-9, 11-
13

BJ'Ia)IeeT HaBbIKaAMH HpOBeIleHI/HI
TEOPETHUYECKUX U SKCIIEPUMEHTAIBHBIX
HUCCIENOBAaHUN C UCIIOJIb30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHI Ha Oa3e
NPUKJIATHBIX [IPOTPAMM.

Pedepar (I1P-
4)

Koncmne
kt (IIP-
7)

Monys 4.
DNEeKTpUYECT
BO U
MarHeTus3M.

[1K-5

3HaeT OCHOBHBIE IOHATHS U 3aKOHBI
BHGKTpI/I‘IeCKI/IX 1 MAarHUTHBIX ﬂBHeHI/Iﬁ B
00BeMe, HEOOXOIUMOM IS IOHUMAaHUS
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NUECKUX,
XUMHYECKUX, OHOXMMUYECKHX,
OMOTEXHOJIOTMYECKHX MPOIIECCOB C HETBIO
OCBOCHHSI TEXHOJIOTUH MTPOJYKTOB MUTAHHS
U3 PACTUTEIBHOTO CHIPhS;

CobecenmoBanu
¢ TIpH JIONyCKe
k 1/p (YO-1)
Koncnexkr
(ITP-7)

Bormp.x
IK3.:
1-33

Ymeer uCnosib30BaTh NOHATUIHBIN anmapar
1 0a30BbI€ 3HAHUSI 10 ANEKTPUUECTBY U
MarHeTU3My JUIsl IPOBEAEHUS IKCIIEPUMEHTA
Y QHAJIN32a €r0 pe3yIbTaTOB

Jlaboparopnas
pabora (TTP-6)

2-5.

Buaaneer HaBbIKaMU PabOTHI C
HU3MCPUTCIIbHBIMHU UHCTPYMCHTAMU,
HaBBIKAMH MaTEeMaTHYECKON 00pabOTKH

JlaGopaTopHas
pa6ora (TTP-6)

1-3
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pe3yIbTaTOB U3MEPEHUN, HEOOXOJJMMBIMH TSI
aHaJM3a CBOMCTB CHIPBS M MUIIEBHIX
MPOJYKTOB HAa OCHOBE MCIIOJIb30BaHUS
byHaaMeHTaNbHBIX 3HAHUH B 00J1aCTH
bu3uKY U GU3NIECKUX METOJIOB;

I1K-
14,
I1K-
16

3HaeT MeTOUKY pabOThI ¢ PU3NIECKUMHU
U3MEPUTENIbHBIMU IPUOOPaMH, CIIOCOObI
IIPEJICTaBJICHUsI PE3YJIbTaTOB UCCIIEI0BAHUS,
METO/bl MaTeMaTH4YeCKOH 00paboTKU
pE3yJIbTaTOB U3MEPEHUS;

Jlaboparopuas
pa6ora (ITP-6)

YMeeT UCNOIb30BaTh (PU3UUECKHE METOIBI
U3MEPEHUs ISl OTpeICTICHNUS
KOJIMYECTBEHHBIX XapaKTEPUCTUK CHIPBS U
TOTOBO# MPOYKIINH, IPOBOIUTH
MaTeMaTU4eCKyt0 00paboTKy pe3yIbTaTOB
U3MepeHus Ha 0a3e CTaHIapTHBIX
NPUKIAHBIX IPOrPaMM;

JlaGopaTopHas
pa6ora (TTP-6)

1-5

BJ'IaIleeT HaBbIKAMHA HpOBCI[GHI/IFI
TEOPETHYECKUX U SKCIICPUMEHTAIBHBIX
HCCIICIOBAHNH C UCIIOJIL30BaHUEM
WH()OPMAITMOHHBIX TEXHOJOTHM.

Pedepar (I1P-
4)

Koncne
kt (IIP-
7)

Monayns 5.
OnTHka.

ITK-5

3HaeT OCHOBHBIC ITOHATHS ONTHUKU U 3aKOHBI
OIITHYCCKUX SBJICHHUH B 00bEME,
HEOOXOIMMOM ISl HOHUMAHHS OCHOBHBIX
3aKOHOMEPHOCTEH (PH3UIECKHX, XUMUICCKUX,
OMOXMMUYECKUX, OMOTEXHOJIOTHUECKUX
IIPOLIECCOB C LIEJIBI0 OCBOCHUS TEXHOJIOTUN
MPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO
CBIPbS;

CobecenoBanu
€ TIpH JIONyCKe
kJ1/p (YO-1)
Koncnekr
(T1P-7)

Bomp.x
9K3.:
34-44,
61-64

‘YMeeT uCnonb30BaTh NOHATUHHBIN anmapar
1 0a30BbIe 3HaHU pasznena OnTuka ams
MIPOBEJICHUS SKCIIEPUMEHTA U aHAIM3a €T
pe3yJIbTaTOB

JlaGopatopHas
pa6ora (TTP-6)

7,8

Buaaneer HaBbIKaMU pabOTHI C
M3MEPUTENBHBIMA HHCTPYMEHTAMH,
HaBBIKAMU MaTeMaTHYeCKoi 00paboTKu
pe3yIbTaTOB U3MEPEHUN, HEOOXOJJMMBIMH TSI
aHaJM3a CBOMCTB ChIPBS M MHUIIEBBIX
MPOJYKTOB HAa OCHOBE MCIIOJIb30BAHUS
(byHaaMeHTalbHBIX 3HAHUH B 00J1aCTH
bu3uKY 1 GU3HIECKUX METOJIOB;

JlaGopatopHas
pa6ora (TTP-6)

6-8

I1K-
14,
I1K-
16

3HaeT MeTOUKY PabOThI ¢ PU3NIECKUMU
M3MEPUTENBHBIMA IPUOOPaMH, CITOCOOBI
NPEeJCTaBICHUS PE3YIbTaTOB UCCIIETOBAHMS,
METO/Ibl MaTeMaTH4eCKoi 00paboTKu
pe3yJIbTaTOB U3MEPEHHUS;

JlaGopatopHas
pa6ora (TTP-6)

6-8

YMeeT ucnosnb30BaTh (U3NYECKUE METOBI
U3MEPEHUs JUIsl ONpeieIeHUs
KOJIMUECTBEHHBIX XapaKTEPUCTUK ChIPbS U
TOTOBOM MPOAYKIMHU, IPOBOAUTH
MaTeMaTHYECKYI0 00pabOTKy pe3yIbTaToOB
U3MEpPEHUS;

Jlaboparopnas
pabora (TTP-6)

7,8

68




Buaageer HaBbIKaMU POBEACHUS
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
HCCJICIOBAHUN C UCIIOJIB30BaHUEM
MH(POPMALMOHHBIX TEXHOJIOTHH.

Pedepar (ITP-
4)

Koncne
kt (IIP-
7)

Mogyns 6.
ATomHas
¢uzuka u
OCHOBBI
KBAHTOBOM
TEOPHH.

I1K-5

3HaeT OCHOBHBIC MOHSITHUS U 3aKOHBI aTOMHOI
(GU3UKK ¥ KBAaHTOBOW TEOpUU B 00bEME,
HEO0OXOIMMOM JUTSl IOHUMAHHSI OCHOBHBIX
3aKOHOMEPHOCTEH (PU3NYECKUX, XUMUYCCKUX,
OMOXUMHYECKUX, OMOTEXHOJIOTHIECKIX
IPOLIECCOB C IIEIBI0 OCBOCHUS TEXHOJIOTHU
HPOJYKTOB MTUTAHUS U3 PACTUTEIHEHOTO
CBIPBS;

Tecr (TTIP-1)
Koucnekr
(TIP-7)

Bomnp.x
IK3.:
45-52

¥YMeer 1Mcnoib30BaTh NOHATUWHBIN anmapar
1 0a30BbIC 3HAHUS TI0 AaTOMHOHN (PU3UKE U
OCHOBaM KBAHTOBOW TEOPHH JIJIsi IPOBEICHUS
HKCIIEPUMEHTA U aHAJIN3a €T0 Pe3yJIbTaTOB

JlaGopaTopHas
pa6ora (TTP-6)

9-13

Baaneer HaBbIkamMu paObOTHI C
MU3MEPUTEIILHBIMU HHCTPYMEHTAMH,
HaBBIKAMH MaTEeMaTHYECKOH 00pabOTKH
pe3ynbTaTOB U3MEPEHUN, HEOOXOAUMBIMU TSI
aHaJM3a CBOWCTB ChIPhS M MHUIICBBIX
MIPOJIYKTOB HA OCHOBE MCIIOJIb30BaHUS
(dbyHIaMeHTaIbHBIX 3HAHUN B 00J1aCTH
(bu3uKY U GU3NIECKUX METOJIOB;

JlaGopaTopHas
pa6ora (TTP-6)

9,12

I1K-
14,
I1K-
16

3HaeT METOIUKY pabOThI C PU3UUESCKUMU
U3MEPUTENBHBIMU IPUOOPaMH, CITOCOObI
IIPEJICTaBJICHUS] PE3YJIBTaTOB UCCIIEN0BAHUS,
METO/Ibl MaTeMaTH4eCKO 00paboTKH
pE3yJIbTaTOB U3MEPEHUS;

JlaGopatopHas
pab6ora (ITP-6)

9,12

YMeeT UCIIONB30BaTh (PU3NYECKHE METObI
M3MEpEHUS IS ONpeIeTICHUS
KOJIMYECTBEHHBIX XapaKTEPUCTUK CHIPbS U
TOTOBOM MPOJIYKIMH, TPOBOJUTH
MaTeMaTHYeCKyt0 00paboTKy pe3y/lbTaToB
M3MEpEHMS;

JlaGopatopHas
pa6ora (TTP-6)

9-13

Baajgeer HaBbIKaMu NIPOBEACHUS
TEOPETHYECKUX U IKCIIEPUMEHTAIBHBIX
UCCJIE0OBAHUM C UCIIOJIb30BAHUEM
MH(OPMAIMOHHBIX TEXHOJIOTH.

Pegepar (ITP-
4)

Koncne
kt (TIP-
7)

Monyisb 7.
Snepnas
¢du3zuka.

[1K-5

3HaeT OCHOBHEBIE MOHSATHUS U 3aKOHBI SCPHOM
¢bu3uKy 1 GU3UKK dTIEMEHTAPHBIX YaCTHII B
o0BemMe, HeOOXOIUMOM 171l TOHUMAaHUS
OCHOBHBIX 3aKOHOMEPHOCTEH (PU3NIECKHX,
XUMHYECKUX, ONOXUMUYECKUX,
OMOTEXHOJIOTHUECKUX TPOIIECCOB C IEIBI0
OCBOGHUS TEXHOJIOTHH MTPOIYKTOB MTUTAHUS
W3 PACTUTEIBLHOTO CHIPhS;

Tecr (TTP-1)
Koucnekr
(ITP-7)

Bormp.x
JK3.:
53-60,
65

YMeeT UCTONB30BaTh MOHATUHHBIN anmapar
1 0a30BbIC 3HAHUS T10 SACPHON DU3UKE IS
MPOBEJICHUS KCTICPUMEHTA U aHAIH3a €T
pe3yJIbTaTOB

JlaGopatopHas
pa6ora (TTP-6)

14

Baapneer HaBbIKaMu paboOTHI C

JlaGopaTtopHas

14
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HU3MEPUTEIIbHBIMU HHCTPYMEHTAMH, pa6ora (TTP-6)
HaBBIKAMU MaTeMaTHYECKOW 00paboTKU
pe3ysIbTaTOB U3MEPEHUN, HEOOXOJMMBIMH JIJIsI
aHaJM3a CBOMCTB CHIPBS M MUIIEBHIX
MPOJYKTOB HAa OCHOBE MCIIOJIb30BaHUS
byHaaMeHTaTbHBIX 3HAHUH B 00J1aCTH
bu3uKY U GU3UIECKUX METOJIOB;

MeToan4yeckue peKOMeHAaluM K MPoueAypaM OLeHUBAHUS Pe3yJIbTATOB
OCBOCHUS JUCHHUILIMHBI «PHU3HKA»

Texkymas arrecranmsi CTyaeHTOB. Tekymas arrecranys CTYIEHTOB II0
JucuuIuIinHe «Du3nKa) MPOBOAUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMATHUBHBIMU
aktamu JIBDOV u sBasercst 00s3aTeIbHOM.

Texymass arrectauus no aucuuiuinHe «®Pusuka» mnpoBoauTca B (popme
KOHTPOJIBHBIX MEPOINPUATHNA {3alUThl JIa0OPAaTOPHOW padOThl, TECTUPOBAHMS,
3alUThl pedepara) Mo OLICHUBAHUIO (PAKTUUECKUX PE3YJIbTaTOB OOyUEHUS CTYIEHTOB
Y OCYUIECTBJISIETCS BEIYILIUM MPENOAaBaTEIEM.

OObeKkTaMH OIICHUBAHUSI BHICTYTIAOT:

- yuyeOHas JUCHUIUIMHA (AaKTHUBHOCTh HA 3aHATUAX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJOB 3a/IaHH, MOCEMAEMOCTh BCEX BHUJAOB 3aHATHH IO
aTTecTyeMOl AMCLUMILIMHE), OLICHUBAaeMasl IyTeM MPUCYKICHHUS JIOMOJHUTEIbHBIX
OaJIJIOB 32 CBOEBPEMEHHOE BBINOJIHEHUE U 3AIUTY J1a00paTOPHBIX padoT;

- CTENEHb YCBOEHUS TEOPETHMUECKUX 3HAHUM, OLEHMBAaeMas IO pe3yJibTaTaMm
cobeceoBaHusl MpHU 3alIUTE€ TEOPUHM U JIOMYCKe K J1a00paTOpHbIM paboTam U IO
pe3yibTaTaM TECTUPOBAaHMs, JOMYCK K BBINOJHEHUIO J1A0OpATOPHOUW pPabOThI
OPOBOAMUTCA TEpell JKCIEPUMEHTAIbHOM YacThio paboOThl W Mpearnojaraer
co0eceoBaHUE M0 OTACIbHBIM BOMPOCAM TEOPHH, OTHOCALIMMCS K JJaHHOU padoTe u
0 METOJIMKE MPOBEICHUS HSKCIEPUMEHTA; 3allMuTa TEOPUU MPOBOJIUTCS IMOCHE
BBITMIOJTHEHHSI SKCIIEPUMEHTAILHON YacTy paboThl U MpEaIoiaraeT IpoOBEpPKY 3HAHUN
CTYJEHTOB MO KJIIOYEBHIM TEOPETUYECKHUM BOIIPOCAM TEMbI PabOThI; TECTUPOBAHHE
IIPOBOJUTCS MO 3aBEPLICHUIO U3YUEHUS OTIEIbHBIX MOAYJIEH JUCIUIUINHBI;

- YPOBEHb OBJIQJCHUS MPAKTUYECKUMHU YMEHUSMHU U HABBIKAMHU 110 BCEM BUAAM
yu4eOHOW paboThl, OIIEHMBA€MbIi IO pe3yJbTaTaM BBINOJIHEHUS M 3alllUThI
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71a060paTOpPHBIX padoT; 3aIuTa JIA0OPATOPHOU PabOTHI MPEAToaraeT JEMOHCTPAIIUIO
YpOBHS BJIaJICHUS HaBbIKaMU PaOOTHl C U3MEPHUTEIbHBIMHU MPUOOpPAMH B TMpoIiecce
paboThl, apryMEHTUPOBAaHHOE U3JIOKEHHE PE3yJbTaTOB AKCIEPUMEHTa, HX
MaTeMaTHYeCKyl0 00paboTKy M (popMyiIHpoBaHUE BHIBOJOB MO paboOTe B OTYETE IO
nabopatopHoit paborte;

- pe3yJIbTaThl CaMOCTOSITEIBLHOM pabOThl, OIEHUBAEMbIE MPU IPOBEPKE
KOHCIIeKTa, 3aluTe pedepaTa; MNpoBepKa KOHCIEKTa JIEKIHI/BOMPOCOB IS
CaMOCTOATENILHOTO M3YyYEHHs NMPOBOJUTCS MO 3aBEPIICHUIO TEOPETHUYECKOTO Kypca;
3anuTa pedepaToB mo mpodeccrnoHaTbHO-OPHEHTUPOBAHHON TEMATHKE TPOBOAUTCS
M0 3aBEpIICHUIO W3YYCHMs IUCIHHUIUIMHBI WJIA €€ MOJAYJIS M OIICHHWBACTCSA Kak
JOTIOJTHUTENIbHAS BHEAYIUTOPHAs padoTa CTyZieHTa (HE SBJIsSIeTCSl 00A3aTEIbHOMN).

IIpomexyTouHass arrecTanusi CTyAeHTOB. I[IpomexyTouHas arTectanus
CTYJIEHTOB 1O nucuuruinHe «Ou3nka» MpoBOJUTCS B COOTBETCTBUM C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBOVY u sBnsieTcss 00s13aTeIbHOM.

B 3aBucuMocTH OT BHJa TPOMEKYTOUHOTO KOHTPOJIA IO UCHUIUIMHE H
dbopMBI €ro opraHu3alul MOTYT OBITh HCIIOJIb30BAHBI PA3IMYHBIC KPUTEPUU OLICHKU
3HAHUMW, YMEHUN U HABBIKOB.

[lo ngucnuniaMHe NTPETYCMOTPEHBI CIEAYIOIIME BUIBI MPOMEKYTOUHOMN
aTTeCTaIlNH:

1 cemecTp —3a4eT B YCTHOU (hopMe; OLIEHOUHOE CPEJCTBO — YCTHBIM OMpOC B
dbopme cobeceqoBaHNs/TECTUPOBAHNUE,

2 ceMecTp — PK3aMEH B YCTHOHU (hopMe; OIICHOYHOE CPEJICTBO - YCTHBIN OMPOC B
¢dbopMe OTBETOB Ha BOIIPOCHI K3aMEHAITMOHHBIX OHMIIETOB.

JIJist TOATOTOBKY K 3a4eTy M SK3aMEHY CTYACHTaM JIal0TCsl BOMIPOCHI. 3a4eT 10
JTUCIMIUIMHE TPOBOAUTCS Ha 3aUeTHOW HeNeJe W TpearnojiaraeT yCTHBIA OTBET
CTyJIeHTa Ha COOeCeJOBAaHWW W/WIW BBIMOJTHEHUE TECTOBBIX WJIM WHBIX 3aJaHHM.
DK3aMeH MPOBOJUTCS BO BpeMsI 9K3aMEHAIIMOHHOW CECCUU U MPEIoaraeT yCTHBIN
OTBET CTYJEHTa Ha BOIPOCHl JK3aMEHAalUMOHHOro Owiera (2-3 Bompoca) Hu
JIOTIOJIHUTEbHBIE BOMPOCHI TpernojaaBareis. Bo3MOXKHO BbICTaBIEHHE OLICHKH IO

pEUTHHTY.
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OueHo4yHbIE CPpeACTBA AJS POMEKYTOYHON aTTeCTANMHU

IlepeyeHb TUIIOBBIX BONPOCOB /sl IPOMEKYTOYHOT0 KOHTPOJIA — 3a4€eTa

(1 cemectp)

1. MexaHnuyeckoe JIBUYKEHUE, ero BH/IBI. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBI)KEHMs, cucrteMa otcuera. OCHOBHas 3ajadya MEXaHUKH.
MarepuasbHas TOUKA.

2. TpaexTtopus, nepemMeIieHue, myTh. 3aKOH CI0KEHUS EPEMEIICHH.

3. CKOpoCTb MEXaHMYECKOIO JBUKEHUS. 3aKOH CJIOKEHUSI CKOPOCTEH.

4. VYckopenue. HopManbHOE, TaHT€HIMAIBHOE U MOJIHOE YCKOPEHMS, UX
CBS3b.

5. JIBuxKeHHE TOUYKM 10 OKPYKHOCTH. YTJIOBas CKOpPOCTb, YIJIOBOE
YCKOpPEHHE.

6. Cuna. Macca tena. 3akoHbl HbroTOHa, IpaHUIBl UX HPUMEHHUMOCTH.
MHepruanbHble CHCTEMBI OTCUETA.

7. Cunpl TATOTEHMS, 3aKOH BCEMHPHOTO TSATOTEHUA. Y CKOpEHHUE
CBOOO/IHOTO Ma/IeHusl.

8. Cuna Tspkectu U Bec Tena. [leperpys3ku, HEBECOMOCTb.

9. Cunet ympyroctu. Jedopmamms, Bumsl nedopmanuii. 3akoH ['yka.
VYcunue (Hanpspxenue). [penen ynpyrocTH, npeaesn npoYHOCTH.

10. 3axon I'yka mist nedopmarum pactsbkenus. Moayns FOnra. narpamma
PaCTSIKECHUM.

11. Mexanuyeckoe cocrosiHue, npouecc. IlapameTpsl MexaHMYECKOro
COCTOSIHUSA, NTapaMeTpbl mpoliecca. OyHKIUS COCTOSTHUS.

12. Mexanudeckas paboTa, MOIIHOCTb.

13. Pabota cun TsxkecTy U ynpyroctu. KoHcepBaTUBHBIE CHUIIBI.

14. Mexanuyeckasi dHEpPrus, €€ BHJIbl. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIHUU.

15. W3zonupoBanHas cucrema. iMiynbe Tena. 3aKOH COXpaHEHUsI UMITYJIbCA.

16. MowmenT uneprnuu tena. Teopema Il teiinepa.
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17. Tlnedo cuisibl. MOMEHT CuUJibl. Y CIOBUE PaBHOBECHS TE€Ja, UMEIOIIETO OCh
Bpall[CHUS.

18. OcCHOBHOM 3aKOH IMHAMHUKHU BPaIIaTEeIbHOTO JBUKEHUS.

19. MomeHT wuMIylIbca Tela, 3aKOH COXPAaHEHHS MOMEHTAa HWMITYJIbCA.
Kunernueckasi 3Heprusi BpalaTeIbHOTO JBUYKEHUS U KaTSIIErocs Tela.

20. T'apmoHumyeckue  KojieOaHMs,  HUX  XapaKTEPUCTUKH,  rpaduk.
KBazuynpyrue  cuisl. VYpaBHEeHHEe  TapMOHHMYECKMX  KOJeOaHWUN B
nuddepennpanbHon Gopme.

21. MaremaTH4eCKuii MasTHUK

22. DusnyecKkuil MasSTHHK.

23. 3aryxarwoniue KojieOaHusl.

24. BrnyxaeHHbie koneOanus. Pezonanc.

25. Ynpyrue BOJIHBI, BUJbI BOJIH. BomHOBasi MoBEepXHOCTh, (PPOHT BOJIHBI.
[Tpunuwmn I'rorirenca-dpenerns.

26. YpaBHEeHHE IJIOCKON BOJHBI. JIJIMHA BOJIHBI.

27. Crtosturie BOJHBL. ¥Y3JIbI U ITyYHOCTH.

28. 3ByKOBBIC BOJHBI, XapakTepUCTUKH 3ByKa. CKOpocTh 3Byka. MH(ppa3ByK
U yIbTPa3BYK.

29. TIlpunnun otHocutensHocTy [Nammnes. IToctymnarer CTO.

30. OTHOCHTENHLHOCTH MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK TET U
SIBJICHUI (OJTHOBPEMEHHOCTH, JITTUH OTPE3KOB, MPOMEKYTKOB BPEMEHH )

31. 3aBucumoctb Maccel OT cKopocTH. IlonmHast »SHeprus Tena B
PENATUBUCTCKON MexaHuKe. KuHeTnaeckas sHeprusl.

32. TemmoBoe  JBWKEHHE, €ro O0COOCHHOCTH. TepmMoamHaAMHUYECKoe
COCTOSIHUE, €ro mnapamerpbl. TepMOAMHAMUYECKUU Ipouecc. PaBHOBecCHOE
cocrosinue. OOparnMbie W HEOOpAaTUMBIE TPOIECChl. BHYTpeHHssI dHEpPrus Kak
GyHKIIHS TEPMOIMHAMUYECKOTO COCTOSHUS.

33. OcnoBubie nonoxkeHus: MKT, ux onbiTHOoe oOocHoBaHuWe. Pa3smepsl u
Macca MoJieKyJl. Yucino Mosekys. 3aKkoH ABOrajipo.

34. WUneanvupiii Ta3. OcHoBHOe ypaBHeHne MKT wunmeanbHOro rasa.
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CTaTUCTHUECKUN CMBICT TEMIIEPATYPhl U 1aBICHUSI.

35. Css3b gaBieHHs U Temmeparypsl. 3akoH [lanbToHa.

36. YpaBHeHHME COCTOSHUS HJACAIBHOIO Trasza. YHHBEpCalbHas Tra3oBas
noctosiHHasi. M3omporiecchl, X 3aKOHBI U TPaPUKH.

37. Pacmpenenenue Mosiekynl 1o ckopocTsMm. CpenHss, cpeaHss
KBaJIpaTUYHasl U HAUBEPOSTHEHIAass CKOPOCTH MOJIEKYII.

38. Pacnpenenenue bonbpimana. bapomerpuueckast popmyiia.

39. OddextuBHbIN qUaMeTp Moliekya. CpeaHsis IiIuHa CBOOOHOTO mpodera
Y YKCJIO CTOJKHOBEHUI MOJEKYIL.

40. Buyrtpennee Tpenue B razax. KosdduimeHnt ntnHaMU4ecKoil BI3KOCTH.

41. TemnonpoBoaHOCTH Ta30B. KoadduiimeHT TenionpoBoIHOCTH.

42. uddyszus B razax. Koaddunuent nuddysun.

43. PeanbHble ra3pl. Y paBHEHHE COCTOSHUS peasibHOTO rasa. [lonpaBku Ban-
nep-Baanbca.

44. W3otepmsl peanbHOro raza. Kpurnueckoe cocTossHuE BellleCTBaA.

45. 1 Hayajao TepMOJUHAMHKH U €r0 MPUMEHEHHUE K Ta30BBIM MPOIECCaM.

46. KommyectBo TemnoThl. TemiaoeMKOCTh. YenbHas W MOJSpHas
TEIJIOEMKOCTH, UX CBSA3b.

47. DnemeHTapHas TEOpHs TEIIOEMKOCTH. Y paBHeHHe Maiiepa.

48. Crenenn cBOOOABI MOJEKYJNBI. PacmpenerneHue >HEPrUu 1O CTETCHSIM
cB00O0bI. BHYTpeHHsIs1 sHEprus uaealIbHOrO rasa.

49. ApnuabGarnueckuil mpouecc. YpaBHeHue Ilyaccona. Ilokazarenn
aanadaThl.

50. OcHoBbl paboTel TemmoBoi MamumHbl. KIIJ[ TermmoBoit MammHBL 2
HAYyaJio TePMOJUHAMUKH.

51. Hwuxn Kapno. KITJ mukna Kapro. Crioco6st noBeimennst KI1/] TemioBoit
MAaITUHBI.

52. Ourponus, ee cBoicTBa. CTaTUCTUYECKUH CMBICT  DHTPOIUHU.
TepmoanHaMHuyecKasi BEPOATHOCTb COCTOSIHHSL.

53. Cunbl moBepxHOCTHOro HaTskeHus. KoadduimeHT moBepXHOCTHOTO
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HaTsDKeHus. [ToBepXHOCTHAs SHEPrusl.

54. CwmauuBanue. KpaeBoii yron. [IoBepXHOCTHO aKTHBHBIE BELLIECTBA.

55. Kpucrannuueckne u amopgHble BelecTBa. BuIbl KpHCTaNIMYECKUX
pemeTok. MOHOKpHUCTAIUIBI M MOJUKPUCTAILIBL. M30Tponuss W aHU30TPOIUSL.
TennoeMKoCcTh KpUCTAIIMYECKUX Tell. 3aK0H J[rostonra u [1tn.

56. ®azoBbie mnepexoabpl 1 u 2 poma. Temmnora ¢azoBoro mnepexona.

Ypasuenne Knaneripona-Knaysuyca.

Ilepeuens munogvix 3a0anuil K 3auemy 0,11 RPOGEPKU CPOPMUPOBAHHOCIU
Heo0X00UMbIX yMEHUIL U HABLIKOB

1. Onpenenuts HEeHy JeIeHUS ITAaHTCHIIMPKYJIIS U MPUOOPHYIO MOTPEITHOCTb.
OOBSICHUTH METOJIMKY M3MEPEHHSI IMHEWHOTO pa3Mepa Tela MTaHT CHIIUPKYJIEM.

2. OnpenenuTh IEHY JACICHUS MUKpOMETpa M NPUOOPHYIO MOTPEIIHOCTb.
OOBSICHUTH METOJIUKY M3MEPEHHUSI INHEWHOTO pa3Mepa Teia MUKPOMETPOM.

3. V3MepuTh auamMeTp OCHOBAHMS UWIMHApA IITaHTeHLUpKyJIeM (5-7 pa3s),
HAaWTH aOCOJIIOTHYI0 W OTHOCHUTEJIbHYIO TIOTPEIIHOCTA W3MEpPEHUs, 3amucaTh
pe3yJbTar.

4. I3aMepuTh TONIHMHY Opycka MUKpoMeTpoM (5-7 pa3), HAUTH aOCOIOTHYIO
¥ OTHOCUTEJIbHYIO TIOTPENTHOCTH U3MEPEHUS, 3aicaTh pe3ybTar.

5. 3meputh mepuoa U 4acTOTy KoJieOaHUM MasiTHUKA, OOBSICHUTh METOJIUKY
VU3MEpPECHUM.

6. OOBSICHUTL YCTPOWCTBO M METOJUKY HCIOJB30BaHHUS KajJopuMeTpa s
OTIPEJICIICHHS TETUIOEMKOCTH Tela.

7. V3meputh BI@XXHOCTh BO3AyXa ICHXPOMETPOM ABrycTa W OOBSICHUTH
METOJIMKY U3MEPECHUM.

8. O0BSICHUTH MIPUHITUT PaOOTHI BA3KO3UMETPA U METOJUKY PAOOTHI C HUM.

9. OObBSCHUTH, TPHUHIMI  HW3MEPEHUS  TeMIeEparypsl  Tena, JaTh
XapaKTEPUCTUKY TEMIIEPATyPHBIX MIKaJl, TEPECYUCITUTh CIIOCOOBI HM3MEpEHUs
TEeMITepaTyphl Tela.

10. 3mMepuTh MIOTHOCTH 00pasiia, 0ObSICHUTh METOJIUKY U3MEPEHHIA.
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11. O6bsicHuTh rpaduuecKuii cnocod U3MepeHus TeMIepaTyphl TUIaBICHUS U
OTBEpACBaHMs KpUCTaTMYecKkoro Ttena. OmucaTh METOAMKY U TMPEUMYIIECTBa
IIIOKOBOH 3aMOPO3KH MUIIEBBIX MPOTYKTOB.

12. Onucate MeToa u3MepeHus KodhduimeHTa moBEpXHOCTHOTO HATSKEHUS
AKuAKocTU. OOBACHUTH 1EHCTBUE TOBEPXHOCTHO-aKTUBHBIX BELLIECTB.

13. OOBACHUTH CYIIHOCTb BHUAOB TEIJIOOOMEHA M MX HCIOJIb30BAHUE B
NUIIEBBIX  TexHonorusx. Ommcarb METOAMKY U3MepeHus koddduimenrta
TEIUIONPOBOAHOCTH.

14. HaiiTu 1nuHy 3BYKOBOW BOJIHBI 33IaHHOW 4acTOThl. OOBSICHUTH CBOWMCTBA
yIbTpa3ByKa © HCIOJB30BaHWE YIBTPA3BYKOBBIX METOJOB B  IHIIEBBIX

TCXHOJIOTHAX.

Ilepeuenv munogvix 60npocoé 011 NPOMENHCYMOUH020 KOHMPONA —
IK3amena (2 cemecmp)

1. DOnexktpuueckuil 3apsj, cBoiicTBa 3apsaa. TodyeuHblid 3apsan. 3aKoH
Kyiona.

2. Dmektpoctatudyeckoe mone. Hampsokennocts  mons.  [Ipunmmm
cynepno3utnn. CUIOBbIE JIMHUU.

3. Omueprus 3apsana. [loreHnman snexTpocTatuyeckoro moisa. Pa3zHocTh
NOTEHIMAJIOB. DKBUIMIOTEHIIMATbHbIE TOBEPXHOCTH.

4. Pabora mepeMelleHus 3apsiia B DJIGKTPOCTATUYECKOM  TIOJIE.
[ToreHmanbHbIE MOJIS.

5. CBs3b HaNPSHKEHHOCTH U MOTEHIMAaNa. [ palueHT noTeHuana.

6. TIloTok BekTOpa HAMNPSHKEHHOCTH DJIEKTPUYECKOTO Toisl. Teopema
Octporpaackoro-I'aycca.

7.  JHMuonextpuku. llonsipuble u HemoJsisipHble MoJeKyibl. [lonspuszanus
JIUBJIEKTPUKOB, €€ BUIBI.

8.  DIeKkTpuvecKuii MOMEHT JIATIOJSA. Bekrop MOJIIPU3ALIHAY.
DnekTpuueckoe cmenieHue (MHayknus). Jlusnexkrpuueckas MNPOHUIIAEMOCTh

BEIIECTBA.
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9. Ilone B mpoBoAHMKaX. YCIIOBUSI paBHOBECHUS 3apsiiOB Ha MPOBOJHUKE.
EMKOCTB TPOBOTHMKA.

10. Konnencaropsl, BUIBl KOHJEHCATOpPOB. EMKOCTh KOHHIEHcaTopa.
EMKOCTB MIOCKOTr0 KOHJIeHCaTopa. Buasl coefMHEeHUs KOHAEHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHJIEHCATOpPA. DHEPTHUs AJNEKTPUUECKOTO OIS,
IJIOTHOCTh YHEPTUH.

12. Tox mnpoBomumoctu. Cuia TOKa, TIUIOTHOCTh TOKa. Y CIOBHS
CylIeCcTBOBaHMs Toka B 1ienu, JJ1C.

13. CompoTuBieHne NPOBOJHUKA, €r0 3aBUCHUMOCTh OT pPa3MepOB
IpPOBOJHUMKA U  TeMmrepaTypbl. CBepXmpoBOAUMOCTb. Buasl coeauHeHus
IIPOBOIHUKOB, 001II€€ COIPOTUBIICHHUE.

14. OcHOBHbIE TMpPEACTABICHUS JJEKTPOHHOM TEOPHUH MPOBOAUMOCTH
MeTasuioB. [110THOCTE TOKa (BBIBO).

15. 3akon Owma s OJHOPOJHOTO Yyd4acTka Ienu. 3akoH Owma s
HEOJHOPOJHOTO ydacTka menu. 3akoH Oma mma 3amkHyToM nenu. Kopotkoe
3aMBbIKaHHE.

16. 3axkon JDxoynsa-Jlenna. 3akon Bumemana-®panmna. Hemocratkm
KJIACCUYECKOM BJIEKTPOHHOM TEOPUH.

17. CoOcTBeHHast MPOBOAMMOCTH MOTYPOBOAHUKOB, €€ BUJIbI. 3aBUCUMOCTD
MPOBOJMMOCTH MOJYIPOBOAHUKOB OT TEMIIEPATYPHI.

18. I[lpumecHas MPOBOAMMOCTH TMOJYIPOBOJAHUKOB, €€ BHUIbL. KOHTaKT
MOJIyITPOBOTHUKOB pa3zHOro THUIA MIPOBOJIUMOCTH. [Ipumenenue
MOJIyITPOBOTHUKOB.

19. MarnutHoe TOJIe TOKAa. MAarHUTHBII MOMEHT KOHTypa C TOKOM.
MarnuTHast UHIYKIIUS.

20. 3akon buo-CaBapa-Jlammaca. MHayknusi mojisi mMpsSMOTO W KPYTOBOTO
TOKOB.

21. Iupkynauus BEKTOpa MarHUTHOW MHAYKIUU. Teopema O LHUPKYISIUU.
Ilone conenonpa.

22. Cuna JlopeHlia, IBHXEHUE 3apsHKCHHOM YaCTHI[BI B MAarHUTHOM IIOJIE.
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[Ipumenenue cunsl Jlopenua (MI'JI-renepatop, HUKIOTPOH)

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

24. MarHutHbple MOMEHTBI aTOMOB M MOJEKyJl BekTop HaMarHu4uBaHUS.
Hanpss>keHHOCT MarHUTHOTO TOJIS.

25. MarHuTtHas TpoHUIIAeMOCTh BelecTBa. Kiaccudukaiuss MarHeTHKOB.
DneMeHTapHasi TEOpHsl JMaMarHeTus3Ma U napaMarHeTu3ma.

26. ®eppomarnetuku. SABnenue ructepesuca. JJomensl. Touka Kropu.

27. Marunutsbii notok. Teopema Octporpajackoro-I'aycca ajisi MAarHUTHOTO
ITOTOKA.

28. SIBneHue SIEKTPOMArHUTHON WHAYKIHMH, ero oObsicHenue. [IpaBuio
Jlenua. 3aKoH 3MEKTPOMarHuTHOW MHAYKIMHU (3akoH Dapazes).

29. Camounaykuus. MaayktuBHOCTh 3akoH Dapagest 1isi caMOWHIYKIIHH.
B3aumnas unaykunus. Tpancopmatop.

30. Dueprust MarHUTHOTO NoJist. ILIOTHOCTE 3HEpTHUN.

31. OcHoBHBIC MONOXKEHU Teopun MakcBemna. TOK cMemeHus, TIIOTHOCTh
Toka cmenleHusa. Cucrema ypaBHeHui MakcBeia.

32. DneKTpoMarHUTHBIE BOJIHBI, KX CBOMCTBA. CKOPOCTH 3JIEKTPOMArHUTHOU
BOJIHBI.

33. OTkpeIThIi KOJIeOaTENbHBIN KOHTYp. OmbiThl ['epiia 1mo u3imydeHuto u
IIPUEMY DJIEKTPOMArHUTHBIX BOJIH.

34. Pa3BurtHe mpeacTaBICHH 0 IpUpojie cBeTa. KopmycKyasspHO-BOJIHOBOM
nyam3m. QOToH.

35. Jlyu. 3akoHbl reoMeTrpuueckor onTuku. llokazaTens mnperoMIeHUs
(a0COMIOTHBIN, OTHOCUTEIIBHBIHN, UX CBSI3b U (DU3UYECKUN CMBICT).

36. Tonkue IMH3BL, XapakTepUCTUKU JHUH3. Dopmyna TOHKON JIMH3BL
OnTuyeckas cujia U yBeJIMYEHUE JTIMH3BI.

37. ®oTtoMeTpUYECKUE BEIMUNHBI, UX B3aUMOCBSI3b.

38. SBnenue uHTepdepeHMu cBera. OnTUYECKas pa3HOCTh XOJa BOJH.
VYcnoBus MakKCUMYMOB 1 MUHUMYMOB UHTEP(EPEHLINH.

39. KorepeHTHbIE BOJHBI, CIIOCOOBI UX MOJYyYECHUSI.
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40. Jlmdpakmus cBeTa, yclnoBus ee¢ HaOmomenus. Bumasl audpaxiuu.
[IpuHnmn ['ronrenca-dpenens.

41. JludpaxuuonHnas pemierka. [lepuos pemerku. YcinoBue Makcumyma Jjis
pemieTku. JAnppakiMOHHBINA CIIEKTP.

42. Pazpemaromias crnocoOHOCTh omTHYecKoro mnpudopa. Paspemarorias
cuiia Tu(PaKIMOHHON PEIIEeTKH.

43. Hudpaxiuss peHtreHoBckux Jgyueir. Dopmyna Bynwsda-bpoarra.
[Tpumenenue uaTepPepeHIr U TUGPaAKIIIH.

44. MoHOoXpoMaTU4YecKuid W cJOoXHbIA cBeT. [ucnepcus ceta. Buubl
JUCTICPCHUH.

45. ®ororddexT, Buabl hotodrddekra. 3akonsl CTONIETOBA.

46. OObsicaenue Qororddexkra DUHIMTEHHOM. YpaBHCHHE OWHINTEHHA.
Kpachnas rpanuiia ¢pororddexra.

47. ®dotoanementsl. [Ipumenenue Gpotorddekra.

48. TemioBoe W3IIyu€HHE, €r0 PABHOBECHBIM XapakTep. XapaKTePUCTUKH
TEIJIOBOTO U3TyUYEHUSI.

49. AOcomotHO dYepHoe Temo. 3akoH Kwupxroda. 3akon Credana-
Bonsnmana. 3akoH Buna.

50. Bomubl gne bpoiinsa. Ilpunmun HeompeneneHHoctu [eiizenOepra.
CoOOTHOIIEHUST HEOTIPEAETIEHHOCTEN.

51. Ommit Pesepdopna. [lnanerapnas Mozenb aroma, €€ HeIOCTaTKU.

52. Ilocrynarel bopa. O606mennas dopmyna banpmepa. CrekTpaibHbie
cepuu.

53. Crpoenne atomHoOro sijapa. Mzorombl. SlnmepHoe B3amMOJEHCTBHE, €T0
CBOWCTBA.

54. Jledext macchl U JHEPrHs CBSI3M ATOMHOTO s/pa. YJenbHas dHEPrus
CBSI3H.

55. PaamoakTUBHOCTH. BUIBI paiiOaKTHBHOTO HW3Iy4YEHHUsS, €ro MpUpoaa |
CBONCTBA.

56. Ilepuon nomypacmnaja. 3aKoH paAuoaKTUBHOTO pacnaia.
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S7. SnepHble peakuuu, UX BUABL. OHEpPrus saepHoM peakuuu. lLlemHas
peakuus, ycloBus ee nporekanusa. Kpurtnueckas macca.

58. Snepnsblii peaktop. [Ipo6iieMbl U MEPCIIEKTUBHI SJICPHON SYHEPTCTHUKH.

59. Tepmosinepras peakius. [IpoOiemMbl TEPMOSIEPHON SHEPTCTHKH.

60. Onemenrtapuble uactuibl. Krnaccudukanuss >JeMEHTApHBIX YaCTHIL.
Antnuactunel. KocMuueckue nyuu.

61. Ilonmspu3oBaHHBIH ¥ €CTECTBEHHBIM CBeT. [lomHas W YacTUYHAs
MOJISIPU3ALIUSL.

62. Tlomspusaropsl, ux aelcTBHE Ha cBeT. 3akoH Mamroca. Ilomspuzarus
IIPU OTPAKEHUU U IIPEIOMIICHUH. 3aKOH bprocrepa.

63. SlBmeHue  JBOWHOTO  JIy4eNpPEIOMIICHHUS. OOBIKHOBEHHBI U
HEOOBIKHOBEHHBIM Jyud, HMX CBOWCTBA u mojspusanus. OnTudeckas ocCh
KpUCTaLIA.

64. OnTuyeckd akTUBHBIE BEIIECTBA. YTOJ TOBOPOTa  IIOCKOCTH
nojsipuzauuu. [ IpumMmeHenne nonsipuzanuu.

65. PannoakTUBHBIC U30TOIBI, UX IPUMEHCHHE.

Ilepeuenv munoswvlx 3a0aHUIl K IK3AMEHY 0J11 NPOBEPKU
chopmuposannocmu HeoOXO0UMBIX YMEHUN U HABLIKOE

1. JlaTh XapakTEPUCTUKY 3JIEKTPOU3IMEPUTEIBLHOMY MNPUOOPY, OMPEACIIUTh
npenes U3MepeHus, IeHy JeJIeHUS M YyBCTBUTEIBLHOCTh MpUOOpa, MPHOOPHYIO
MOTPEIIHOCTb.

2. I3meputh MyJIbTUMETPOM CUJTY TOKA M HANIPSKEHUE HA YYaCTKE IIeTH.

3. OOBSCHUTH MPUMEHEHHE MOCTOBBIX HM3MEPUTENBHBIX cXeM. [loscCHUTH
Croco0 ypaBHOBEHIMBaHUS MOCTa. VI3MepuTh CONPOTHUBIEHHE PE3UCTOpPA C
MOMOII[BI0 MOCTA MOCTOSIHHOTO TOKA.

4. OOBSICHUTH TPHUHIUN JCHCTBUS TEPMOIICKTPUUECKOTO TepMOMETpa M
U3MEpPUTDH TEMIIEPATypy 3aJJaHHOTO 00pa3iia.

5. OOBACHUTH YCTPOMCTBO MOJYIPOBOJAHUKOBOIO JUOAA U €r0 MPUMEHEHHE

AJIs1 BBIIPAMIICHHA IICPEMCHHOT'O TOKA. HOCTpOI/ITB U OOBSICHHUTH BOJIbTAMIICPHYIO
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XapaKTEPUCTHKY JUOAA.

6. M300pa3uTh ONTHYECKYIO CXEMY MHKPOCKOTMA, MOCTPOUTH H300paKeHue
IpeIMEeTa B MUKPOCKOTIIE, 0XapaKTepU30BaTh €ro.

7. TloscHuTh METOAMKY paboThl ¢ pedpakTOMETPOM, OOBSICHUTH
BO3MOXKHOCTH HCIIONB30BaHUS PEHPAKTOMETPUUECKOTO METOJa B MHIIEBBIX
TexHoJoTusIX. M3MepuTh mokasarenb MPEIOMIICHUS KUIKOCTH pedhpaKkToMEeTpoM
NP®D-22.

8. T1osICHUTH CYUIHOCTh MOJSPUMETPUUECKOTO METOJa aHaJIh3a B MUIIEBBIX
TEXHOJIOTHUSIX, YCTPOMCTBO MPOCTEHIIETO NOJIPUMETPA U METOUKY PAOOTHI C HUM.
N3meputhb copepkaHue caxapa B pacTBOPE.

9. OOBbsCHUTP YCTPOMCTBO W NPUHLUI JAEHCTBUS  (POTOZIEMEHTA,
BO3MOYKHOCTH  HMCHOJIb30BaHUSl  (POTORIEKTpUUECKUX MpubopoB. Hcnonw3ys
(OTORIIEMEHT, CpPaBHUTh OCBEIIEHHOCTh IOBEPXHOCTH OT JBYX Ppa3HbIX
VCTOYHHUKOB CBETA.

10. OxapakTepu3oBaTh CBOWMCTBa yJIbTPa(PUOIETOBOTO U3IYyUYEHUS U
BO3MO>KHOCTH €T'0 MCIIOJIb30BaHUs B MUILEBBIX TEXHOJIOTHUAX, O€30M1aCHBIE METO/IbI
pabotel ¢ HUM. HailTh 1IMHY BOJTHBI U3JIy4eHUS 3aJaHHOM YaCTOTHI.

11. OxapakTepu3oBaTh CBOMCTBA HH(PAKPACHOTO U3IYUCHHUS U BOZMOXKHOCTH
€ro MCIHOJIb30BaHUS B IMHIIEBBIX TEXHOJOrMsAX. HalTu dacTtoTy u3IydeHUs
3aJaHHOM JUTUHBI BOJIHEI.

12. OOBSACHUTD CYITHOCTh U MMPUMEHEHNE CIIEKTPATILHOTO aHAllM3a, Ha3BaTh U
OXapaKTepu30BaTh MNPUOOPHI Uil HAOMIOJACHUS U KCCIICAOBaHUS CIIEKTPOB,
U3MEPUTD JIIMHY BOJIHBI U3JIyYEHUS! OJTHUM U3 METOJIOB.

13. OOBSCHUTHL YCTPOWCTBO W TPHUHIMI pPabOThl Jaszepa, cdepsl ero
ucnosb3oBanus. [IpoeMoHCTprpoBaTh MonyyeHue JUGpakuuOHHON KapTHUHBI IPU
MIOMOIILIM J1a3epa.

14. Ha3BaTh M OXapakTepU30BaTb METOAbl PETUCTPAUMU HOHHM3UPYIOIIHUX
u3nydennit.  [losichute  mpuHmMO — gedctBus  go3uMerpa.  OOOCHOBaTh

H€O6XOI[I/IMOCTI) paarnaimnOHHOTO KOHTPOJIA IMMIICBOI'O ChIPbA.
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KpuTtepun onieHKH pe3y1bTaTOB IPOMEKYTOYHOM aTTeCTALIMH

bamer Ornenka TpeboBaHus kK cPOPMUPOBAHHBIM KOMITCTEHITHSIM

(peiiTuHTOBO | 3aueTa/sK3aMeHa

1 OLIGHKH) (cranmaptHasi)

61-100/91- «3a4TeHO»/«0TINIHO» | OIEeHKa «OTIMYHO» BBICTABISIETCS CTYACHTY, €CITH OH IIyOOKO H
100 MPOYHO YCBOWII MPOTPAMMHBIH MaTepHa, ToKa3al MPOYHbIC

3HaHUsI OCHOBHBIX HOHATHH, CYITHOCTH (PU3NUECKUX SBICHUH,
OCHOB (PU3MYECKUX TEOPHUH ,0TBET OTINYAETCS TTyOUHOM 1
MOJIHOTOM pacKpbITUS TEMBL; IOKa3aHO BIaJCHUE
TEPMHMHOJIOTHYECKUM aIapaToM; CTyICHT UCUEPIIbIBAOIIE,
[IOCJIEZI0BATENBHO, YETKO U JIOTHYECKH CTPONHO M3JIaraet
MaTepuai, yMEeT yBSI3bIBATh TEOPHIO C IPAKTHKOW, CBOOOIHO
CIIPaBJISIETCS C 3aJa4aMHU, BOIIPOCAMU U APYTHUMH BUIaMHU
MIPUMEHEHUS 3HAHUM, HE 3aTPyTHAETCS C OTBETOM IPHU
BHUJIOM3MEHEHHHU 3aIaHU, UCIIOJIb3YET B OTBETE JAOMOJIHUTEIbHBIM
MaTepua, BIaJeeT pa3HOCTOPOHHUMU HaBbIKAMU U IIPUEMaMHU
BBINOJTHEHUS] IPAKTHYECKUX 3aJaHUM

76-90 «3auTeHO»/«x0opomo» | OneHKa «XOPOIIO BBICTABISETCS CTYACHTY, €CIIM OH IOKa3al
XOpOIIHE 3HAHHUS OCHOBHBIX IMOHATHH, CYIIIHOCTH (PU3HYECKUX
SIBIICHUH, OCHOB (DM3WUYECKUX TEOPHI1, TBEPIO 3HAET MaTepHaIL,
IPaMOTHO U MO CYILIECTBY U3JIaraeT ero, He A0IycKas
CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPABUIIEHO
MPUMEHSET TEOPETUUECKHE TTOJI0KEHHS TP PELICHUN
MPaKTUYECKUX BOTIPOCOB U 3a]1a4, BIIaJeeT HEOOXOTUMBIMH
HABBIKAMH X BBITOJTHEHHUSI

61-75 «3a4TeHO»/ OreHKa «yTOBIETBOPUTEIBHOY BBICTABISETCSA CTYEHTY, €CIH OH
«yJOBJIETBOPUTEIBHO» | UMEET 3HAHMUS TOJIBKO OCHOBHOT'O MaTepHaa, HO He YCBOMII €T0
JeTajei, 0MycKaeT HETOYHOCTH, HEJIOCTaTOYHO MPaBUIIbHbIC
(bOpMYITHPOBKH, HAPYIICHHS JIOTHYECKOHN ITOCIIEI0BATEILHOCTH B
W3JI0’KEHUH MTPOrPAaMMHOTO MaTepralia, UCTIBITHIBACT 3aTPy THEHUS
TIPH BBITIOJTHEHUH MTPAKTHYECKUX paldoT.

0-60 «HE3a4YTEHO»/ Or1ieHKa «HEY0BIETBOPUTEIBHO» BHICTABIISIETCS CTYICHTY,
«HEYJOBJICTBOPUTENBH | KOTOPBIN HE 3HAET 3HAYMTEIbHOM YaCTH MPOrPAMMHOI0 MaTepHaa,
o» JIOIYCKAET CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OOIBIIMMH

3aTpyJHEHHUSIMU BBITIOIHSIET pakTHUecKue padboTel. Kak mpaswuio,
OILICHKA «HEYAOBJICTBOPUTENIBHOY» CTABUTCA CTYyIECHTaM, KOTOPbHIE HE
MOTYT IIPOJIOJDKUTH 00ydeHHe 0e3 JOMOIHUTENBHBIX 3aHITHI TI0
COOTBETCTBYIOIIEH JUCIUILIIUHE.

OueHouHbIe CPpeACTBA ISl TEKYIIEr0 KOHTPOJIS
Bomnpocsl gis gomycka K J1a0OpaTopHbIM padoraM 1O JAUCUHMILIMHE
«Duzuka»
JlaGopaTtopuass pabora Nel H3mepurejbHble MHCTPYMEHTHI. MeToabl
pacuyera norpemHocTeid GpuanyecKnx BeJIMYNH
1. UeM oTIMYAOTCS MPSAMbIE U3MEPEHHS] OT KOCBEHHBIX ?
2. Uto Ha3piBaeTCs  aOCOJMIOTHOM  MOTPENIHOCTBIO  HM3MEpeHus?

OTHOCHUTENIBHON MOTPEIIHOCTHIO U3MEPEHUs?
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3. Uto  Ha3pIBaeTCs  HAJEKHOCTbIO  u3MepeHua? Yrto  Takoe
dogepumenbHblll UHmepsan?

4, Kak naxomutcsi aOcoytoTHasi MOrPEIIHOCTh MPSAMBIX HU3MEPEHHM MO0
merony CteronenTa? Iloscaure Be10Op kKoddurmenTa CTeioneHTA.

S. B ueMm 3axnroyaeTcss alroputM noxydeHus: (opMysibl OTHOCUTEIbHON
MOTPEIIHOCTH MPY KOCBEHHBIX U3MEPEHUSX ?

JlabopaTopuass paGora Ne2: MW3yuenue naedopmanmii, omnpenesieHue

KECTKOCTH MaTepHaJja

1. KaxkoBa 11e516 pabOThI 1 OCHOBHBIE 3Talbl €€ BHIMOJHECHUS?
2. Urto takoe aedopmalius, Kakue ObIBaIOT BUABI AeopMarimii?
3. UYrto Takoe MexaHnueckoe Harnpspbkenue? Kakue nedopmMaiyi BOSHUKAOT

IIpH HOPMAJIbHOM U TaAHI'CHIIUAJIbHOM HaHpH)KeHI/IHX?

4, B uyem 3akmrouaercs 3akoH ['yka? UTo Ha3bIBaeTCs KECTKOCTHIO
Marepuasa’?
5. Uto Ha3bIBa€TCA OTHOCUTENBHBIM yminHeHueM? Kak 3amucarth 3aKOH

I'yka aiia nedopmanuu pacTsiKeHUs ?

6. Urto Takoe mpepen ynpyroctu? Ilpemen npounoctu? IlosicHure c¢
UCITOJIb30BaHUEM TpaduKa.

7. KakoBa npupoza cuiibl ypyroctu?

JlaGoparopHasi padora Ne3: OnpenesieHue MOMEHTa HHepUUH GU3NIECKOTO

MasITHUKA
1. KaxoBa 1ienb paboThl 1 OCHOBHBIE ATAlbl €€ BBIIOJIHEHUS?
2. Uro takoe ¢usnueckuii MasTHUK? UYem oTimMyaercs QuU3NYECKUA

MasTHUK OT MaT€MaTH4ECKOro?

3. Kak HailiTu mepuona kosieOaHUN (PU3NYECKOTO MASATHHMKA, OT YEro OH
3aBucHUT? UTO Ha3bIBAECTCS IPUBEJICHHOW JITTMHON MasiTHUKA?

4. Kak 3anucars ypaBHeHHe rapMoHHUecKoro kosnebanus? Iloscaute ero.

S. [TosicHUTE CMBICT OCHOBHBIX XapaKTEPUCTHK KOJeOATEeNbHOTO mpoliecca
(ammmuTyael, mepuoja, 4actoThl, ¢asbl). KakoBa wux B3ammocsa3p?  Kax

HKCIIEPUMEHTAJILHO MOYKHO HANTH Mepro/ KojieOaHUM MasiTHUKA B JaHHOU padore?
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6. Kakue cunbl nedcTBYOT Ha MasTHUK? HapucyiiTe BEKTOpbI 3THUX CHII,
IIOCTPOUTE PABHOAEUCTBYIOIIYIO.

7. Kakne cunel HasbiBaroTcs  kBasmynpyrumu? Kakas w3  cwmn,
JNEUCTBYIONIUX HA MAaTEeMaTUYECKUN MasiTHUK, SIBISIETCS KBazuyrnpyrou? Jlokaxure
3TO.

8. UYT0 HaA3bIBAETCS MOMEHTOM MHEPLHUH TBEPAOTO T€JIA OTHOCUTEIBHO OCH,
KaK €ro MokHO Haitu? Kak omnpenenutb MOMEHT MHEPLMH Tela OTHOCUTEIBHO
MIPOU3BOJILHOW OCHU BpaIllEHUS?

JlaGoparopHasi padora Ned: Onpenesienue K03(p(PuIHEHTA MOBEPXHOCTHOIO

HATHAXKCHUA )KHIIKOCTCﬁ.

1. HazoBute 11e11b paboThI 1 €€ OCHOBHBIE JTaIIbI.

2. OOBsicHUTE BOBHUKHOBEHHUE CUJI TIOBEPXHOCTHOTO HaTshkeHus. Kak oHu
HaIlpaBJICHbI?

3. Haiite ompenenenue kKodhdUIIMEHTa MOBEPXHOCTHOTO HaTsmkeHUs. OT

YEero M Kak OH 3aBucuT? Kakue BelecTBa Ha3bIBAlOTCS TOBEPXHOCTHO-AKTUBHBIMU?

4, UeM oTIHMYAIOTCA CMauMBawllas UM HecMauuBaromas >kuakoctu? Ot
4yero 3aBUCUT cMauuBaHue? YUTo Takoe KpaeBOM yros (MOSICHUTE C TMOMOIIbBIO
pucyHka)?

5. 3anumure ¢dopmyny Jlamnaca, mosicaute ee. lloscHute mOHSATHE
KPUBU3HBI IOBEPXHOCTH.

6. Urto takoe kanwuisip? YeMm oOTIMYAaeTCs MOBEICHHE B KaNWLISPE
CMayuBarolled W HeCMauduBarolmend xuakocre? Kak HalTHM BBICOTY YPOBHS
JKUJIKOCTH B Kanujusipe?

1. [Touemy B gaHHOW paboTe Tpu omnpeaeneHun KodpdUuimeHTa
MMOBEPXHOCTHOTO HATSHKEHHSI CHITY MOBEPXHOCTHOTO HATSKEHHUS MOXXHO 3aMEHUTH
BECOM Kariu?

8. UTo Takoe MOBEPXHOCTHAS SHEPTHSI?

JlaGoparopuass padora NeS: Omnpenesienue kodI(p@PuuueHTa BIA3ZKOCTH
KuaKocTH metoaoM Crokca.

1.HazoBute OcJIb pa6OTI>I N €€ OCHOBHBIC JTaIlbl.
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2.IlocTpoiiTe BEKTOPHI CHJI, AEUCTBYIOIIMX HA IIAPUK, MAJAOIIUNA B KUIAKOCTH.
Kak naiiTu paBHOJEHCTBYIONIYIO 3TUX cui? Kak mapuk ABUXKETCS MOJ JEUCTBUEM
atuX cua? IloueMy B HEKOTOPBIE MOMEHT JBH)KCHHME IIApUKAa CTAHOBUTCS
pPaBHOMEPHBIM?

3.B yem coctout 3akoH CTokca?

4.Kakue sABIEHUS OTHOCATCA K SBICHUSAM nepeHoca? J[lalite o0uryro
XapaKTEPUCTHUKY SIBICHUHN NepeHoca. YTo Takoe rpaJiueHT BEJIMYUHBI?

5.00bsicHUTE BHYTpEHHEE TpEHUE B razax M kuakocTsx. Kak Haltu cuiy
TPEHUS MEXKTY CIOSIMHM KUJIKOCTH WM raza?

6.B uem pusnyeckuii cMbIca ko3 punmenta BI3kocTu? OT 4ero OH 3aBUCUT?

7.ChopmynupyiiTe  3akOH  ApxuMmena, MOSICHUTE  BBIPAXEHHE  JUIS
BBITAJIKUBAIOIIECH CUIIBI.

JlaGopaTopHasi padora Ne6: JiaekrponsMmepuTeabHbIe NIPHOOPHI.

1. HazoBuTte npubop u oxapakTepusyiTe ero Ha3HauYeHHUe.

2. Omnpenenure mpeaen M3MEpPEHUs, LEHY JEJICHUs W YyBCTBUTEIHHOCTH
npudopa.

3. K kakoil cucreme OTHOCHUTCS NPUOOP, KAKOB NPHHLIMN JEHCTBUA
npudopa?

4, Omnpenenure BUI pabovero Toka v pabouee moyiokeHue npudopa.

5. OrnpenenuTe KjiacCc TOYHOCTH TTpUOOpa.

6. Kakyro  aOCONIOTHYIO  TOTPEIIHOCTh  JIONyCKaeT Mpubop  mpH
U3MEPEHUSX ?

JlaGoparopuass paGora Ne7: MH3yueHme TeMmepaTypHOd 3aBHCHUMOCTH
CONPOTHUBJICHUSI NOJYNPOBOAHMKOB H METAJLJIOB.

1. HazoBute 11esb paboThl 1 €€ OCHOBHBIE ATaIlbI.

2. Haiite 0OIIyr0 XapakTEpUCTHUKY MPOBOJHUKOB M TOJYIPOBOIHUKOB,
IPUBEINUTE IPUMEPBHI.

3. Pacckaxkute O COOCTBEHHOM MPOBOJUMOCTH  TOJYIPOBOJHUKOB,
CpPaBHUTE €€ C MPOBOAMMOCTHIO METAIJIOB. YTO Takoe JBIPKH, KaK OHU BO3HHMKAIOT U

KakK JIBUKYTCS?
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4, Kakx 3aBucsat coOCTBeHHass MPOBOAMMOCTH U  COIMPOTHUBIICHHUE
MOJIYITPOBOJTHUKOB OT TeMriepaTypbl? O0bsicHuTe, 3amumute Gopmyiny. Kak cBs3aHb
MIPOBOJAUMOCTb ¥ CONPOTHUBJICHUE?

5. Kak 3aBucaT coOCTBEeHHAass MPOBOAUMOCTb U COMPOTHUBJICHUE METAIIIIOB
oT TemriepaTypbl? OObICHUTE, 3aNUIIUTE HOPMYITY.

6. Pacckaxure 0 mpuMecHOW MPOBOAUMOCTH IOJYNPOBOJHUKOB, JaiTe
XapaKTEPUCTUKY BUAAM MPUMECHOU TPOBOAUMOCTH.

7. UYrto Takoe sHepreTryeckas 30Ha, Kakue ObIBaIOT 30HbI? YeM oTiandaercs
3aMIOJTHEHUE YHEPreTUYECKUX 30H Y METAIUIOB, MOJYIIPOBOJIHUKOB U JUAJICKTPUKOB?
Cdopmynupyiite npunuun [Taymnu.

8. I'me mnpuMeHstOTCS MOAYNPOBOAHUKM? B 4YeM JOCTOMHCTBA H
HEJIOCTAaTKH MOJYITPOBOHUKOBBIX TPUOOPOB?

JlaGopaTopHnasi padora Ne§: N3yuenne cBOMCTB (pepPPOMATHETHKOB.

1. HazoBute 11enb paboThl 1 €€ OCHOBHBIE JTaIIbI.

2. UeM MOXKHO OOBSICHUTH MarHMTHBIE CBOMCTBa BeriecTBa? Kak MOXHO
HaWTH MarHUTHBI MOMEHT 3JIeKTpoHa? UTO TaKoe BEKTOP HAMarHUYUBaHUsA?

3. 3anuIInTe CBA3b MEXIY WHIAYKIIMEW W HANPSHKEHHOCThIO MArHUTHOTO

nmoJysa. YUTo noka3pIBa€T MarHUTHas IMIPOHHUIACMOCTb Be]_HeCTBa?

4, Ha3zoBuTe BuIbl MAarHeTUKOB, JaWT€ WM XapaKTEPUCTUKY, IPUBEIUTE
MIPUMEDBI.
5. B uem 3akmtouaercs sBieHue rucrepesuca? HapucyiiTe W MOSCHUTE

neTiio rucrepesuca. UTo HaszpIBaeTCs OCTatouyHOW WHAYKIMEH? KospuutuBHOU
cuioi? UTo XapakTepHO I COCTOSIHUASI HACBIILICHUS ?
6. OObsicHuTe CBOICTBA (hEeppPOMATrHETUKOB, UCIIOIB3YSl MPEACTABICHHUE O

nomeHax. Yro takoe Touka Kropu?

1. Kaxue BemecTBa Ha3pIBatoTCsl anTU(heppoMarneTukamu? dOeppuramu?
8. Kaxue peppomarHeTuku OTHOCAT K )KECTKUM, Kakue K Markum? ['1e onn
IIPUMEHSIIOTCS?
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JlaGopaTtopuasi padora Ne9: OmnpenesieHue mnokasaressi MNpPeJTOMJICHUSA
JKMIAKOCTH 1pu mnomomm pedpaxromerpa. OnpenesieHne KOHUEHTPALUH
CIIMPTOBOI0 PAacTBOpPa peppakTOMeTPUIECKUM METOAOM.

1. Ha3oBute 1enp paboThl U €€ OCHOBHBIE ATaIlbI.

2. CdopmynupyiiTe  OCHOBHBIE  3aKOHBI T'€OMETPUYECKON  OINTHKH.
Hapucylite 1 nosicHUTe XOJ Jy4Yeld MpHU OTPAKECHUH U IPEIOMIIEHUU OT T'PAHUIBI
paszeina IByX Cpen.

3. Yem ominyaercs  aOCOMIOTHBIM — MOKa3aTeidb  MPEJOMIICHUS  OT
OTHOCUTENBHOTO? B ueM nx puznueckuii CMbICI, KaKk OHU CBA3aHbI MEXITY COO0M?

4. B yem 3aknroyaercs SBJICHUE MOJHOTO BHYTPEHHETO oTpakeHus? Kakue
yCIOBUSL HEOOXOOuMBbl [Uisl HaOJoAeHusl MojHoro oTpaxenus? Kakas cpena
Ha3bIBAETCS ONTUYECKU 0OJIe€ TIIOTHOM?

S. [TomyuuTe BeIpaXkeHUE AJIs IPEAEIIBHOIO YIJIa IOJIHOTO OTPAYKEHUS.

6. B uem 3akmrovaercs sBieHue aumcrnepcun ceera? UYem omiM4yaercs
HOpMaJIbHas Jucrepcus oT anomanbHou? [loscHuTe ¢ momolkto rpaduka.

7. Kakoli cBeT Ha3bIBaeTC MOHOXPOMATHYECKHM, a KaKOM CIOXHBIM?
[TpuBenute npumepbl. OOBICHUTE pa3oKEeHHE OEJI0r0 CBETa B CTEKISHHON MpU3Me.

8. OObsicHUTE NPUHIINI JIeHCTBUS pepakTomMeTpa.

JlabopaTopHnasi padora Nel0: IIpoBepka 3axkona Credana-boabiumana.

1. Ha3oBute 1enb paboThl U €€ OCHOBHBIE ATaIlbI.

2. Kaxoe u3nyueHue Ha3zbIBaeTcs TEILUIOBBIM? [loueMy TeruioBoe u3inydeHue
MOYHO Ha3BaTh PAaBHOBECHBIM?

3. Uto Ha3pIBaeTCs JHEPreTUYECKOM cBEeTUMOCThIO? McmyckaTenbHON
cnocoOHocThIO Tena? Kak oHu cBsi3aHbI?

4, Yrto Ha3pIBaeTCd MOIJIOLIATEILHON crocoOHocThI0 Teia? Kakue Ttera
Ha3bIBAIOTCS a0COMOTHO YepHbIMU? [IprBennTe mpuMepsl.

S. ChopmynupyiiTe U 3alUIINTE OCHOBHBIE 3aKOHBI TEIJIOBOTO M3TyYEHUS
(Kupxroda, Credana-bonpumana, Buna).

6. [Tosicuute ¢ moMoIibio rpaduka 3aBUCUMOCTH JJIMHBI BOJIHBI U3TyYEHUS

OT TeMIIepaTyphl U3Ty4aroOUIero Temia.
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7. Ha ocHOBe kakux mpeAcTaBlIeHUN MOKHO OOBSICHUTH 3aKOHBI TEIJIOBOTO
m3nydenusi? CdopmynupyiTe KBaHTOBYIO Tumoredy Ilmanka. Urto Takoe KBaHT
U3JIy4eHUs, KaK HaWTU H3Hepruro kBaHTa? Yemy paBHa mnocTtossHHas I[lnanka?
[IpuBenennas nocrosHHas lnanka?

8. OObsicHUTE YCTPONCTBO M NPUHIMI pabOThl mupomerpa. [is dgero

UCIIOJIb3YIOTCSI TUPOMETPHI?

Kpurtepuu onieHKH 1a00paTOpPHOil padoThHI NPHU ONpeaeJJeHNH TEKYIIero
pelTHHIa CTYyAeHTA

10 GannoB - eciu MpHU JOMYCKE M 3allUTe TCOPUHU IO JabopaTopHOU paboTte
CTYJIEHT IOKa3bIBAET MPOYHBIC 3HAHMUSI OCHOBHBIX (DU3MYECKUX TMOHATUH U HX
B3aMMOCBS3€H, CYITHOCTH (U3MUYECKUX SBICHUH, paccCMaTpMBaeMbIX B padoTe, U
YMEHHE UX OOBSICHUTH, 3HAHME METOJOB H3MEPEHUMH, HCIIOJIb3YyEMBIX B padoTe,
METOJIUKHA 00pabOTKU Pe3yNbTaTOB M3MEPEHHUs, NPABHII TEXHUKH O€30MacHOCTH.
OTBeT oTaAMYaeTcsl TIyOMHOM, JIOTMYHOCTBIO M TIOCTeI0BaTeNbHOCThIO. [lokazano
Xopolee MOHMMAaHHE TNPOQPECCHOHANIBHON 3HAYUMOCTH H3Y4YaeMbIX BOIPOCOB.
[Ipr BBIMONMHEHWH SKCIEPUMEHTAIBHON YacTh paboThl M OPOPMIICHHH OT4YETa
CTYJIEHT TIOKa3blBa€T yMEHHE paboTaTh C U3MEPUTEITBHBIMU TPUOOpAMH H
BIIAJICHUE HaBBIKAMU TMPEACTABICHUS U MaTeMaTUYECKON 00pabOTKHU pe3yIbTaToB
U3MEpPEHU, YMEHHE JeNIaTh BBIBOJBI MO pe3yibTaTam padoTbl. OTueT mo padore
oopmileH aKKypaTHO, B COOTBETCTBUM C TpeOOBaHUSIMHU, CTPYKTYPHUPOBaH,
dbusznyeckre BEIMYNHBI TIPECTABICHBI B cucTeMe enuHuIl] «CI», BeIYUCIICHUS HE
CoJieprKaT ONIMOOK; MPABWJIHHO U MOJHO CHOPMYJIUPOBAH BBIBOJ 1O padoTe.

8-9 GamioB - eciu MpU IOMYCKE W 3aIUTe TEOPHH IO JIA00paTopHOU padboTe
CTYACHT IOKa3bIBa€T XOPOIIWE 3HAHWS OCHOBHBIX (PU3WYECKUX TOHSATHH M HX
B3aMMOCBA3€H, CyITHOCTH (PU3NYECKUX SBJICHUH, paccMaTpuBaeMbIX B pabote, U
yMEHHE MX OOBSICHUTH, 3HAHME METOAOB M3MEPEHUH, MCIOJB3YEMBIX B padoTte,
METOJAMKN O00pabOTKU Pe3yJIbTaTOB U3MEPEHMSs, MPABUJI TEXHUKH OE30MACHOCTH.
OTBeT oOT/IMYAeTCsl TIYyOMHOM, JIOTUYHOCTBIO U TOCJIEI0BATEIbHOCTHIO, HO

AOITyCKaCTCsA OJHa-ABEC HCTOYHOCTH. IToka3aHo xopouiee ITIOHUMAaHHC

88



npo(hecCHOHANBPHOM 3HAYMMOCTH U3y4aeMbIX BoIpocoB. [lpu BeimoiaHeHUH
HKCIIEPUMEHTAJIBbHONW YacTu paboThl U OQOPMIICHHH OTYETa CTYJEHT MOKa3bIBAaCT
yMEeHHE paboTaTh C W3MEPUTENBbHBIMU NpUOOpaMU M BIIAQJCHHE HaBbIKaMU
IPECTaBICHUS U MaTeMaTUYecKoil oOpabOTKU pe3yabTaTOB U3MEPEHMI, YMEHHUE
JIeNIaTh BBIBOJIBI IO pe3ynbTataM padoTel. OTueT o padore 0popMIIEH aKKypaTHO,
B OCHOBHOM — B COOTBETCTBUHU C TPEOOBAaHUSAMHU, CTPYKTYpUPOBaH, (PU3NUYECKUE
BEJIMYMHBI MPEACTABICHBl B cucteMe enuHul «CH», BbIUUCIEHUS HE COAepKaT
OIIMOOK; MPaBUJIBHO M MOJHO C(OPMYJIMPOBAH BBIBOJ IO padote. [Jomyckarorcs
He OoJiee 2-X HEJ0UETOB B OPOPMIICHUH OTUETA.

6-7 GamnoB - ecnu TpH 3alIMTE TEOPUU U JIOMYyCKe K JabopaTtopHoil padoTe
CTYACHT TIOKa3bIBA€T HE CJIMIIKOM TIJIyOOKHE 3HAaHUS OCHOBHBIX (PU3UUYECKHX
MOHATUHI U UX B3aUMOCBSI3€H, CYIIHOCTU (DU3NYECKUX SIBIIEHUH, pacCMaTPUBAEMBIX
B paboTe, 1eMOHCTPUPYET, B LIEJIOM, 3HAHHE METOJI0B U3MEPEHUN, UCII0JIb3YEMbIX
B pabore, MeTOAMKH OOpaOOTKM pE3yJIbTaTOB M3MEPEHHUs, NPABHII TEXHHUKH
oe3onacHocTu. llokazaHo ompeAeleHHOE MOHUMAaHHE MPOQPECCUOHATBHON
3HAYMMOCTHM M3y4aeMbIX BOIPOCOB. IIpH BBITOJIHEHNH SKCIIEPUMEHTAIBHON YacTH
paboThl ¥ O(OpPMIEHUM OTYETa CTYAEHT I[OKa3bIBAET YMEHHE padoTaTth C
U3MEPUTENIbHBIMK ~ MpUOOpaMM W BJAJIEHUE  OCHOBHBIMM  HaBBIKAMHU
MaTeMaTH4ecKoi 00pabOTKU pe3yabTaTOB U3MEPEHUN, YMEHHE JIeTaTh BBIBOBI 10
pesynbraram padoTel. OTuer mo padore oGopmieH aKKypaTHO, B OCHOBHOM — B
COOTBETCTBUH C TpeOOBaHUSAMH, (PU3HUECKUE BEIIMYNHBI IPEACTABICHBI B CUCTEME
eauanl] «CH», BbIUMCIEHUS HE COJEpKaT TpyObIX OMIMOOK; B OCHOBHOM,
paBUIBLHO CPOPMYIIUPOBAH BBIBOJ 1O padoTe.

0-5 GammoB - ecnu mpu 3aIIUTe TEOPUU U JIOMYCKE K JabopaTopHO# pabore
CTYJEHT MOKa3bIBae€T HErayOOKHE 3HAHUS OCHOBHBIX (PM3MYECKUX MOHATUH U UX
B3aMMOCBSA3€H, CYIIHOCTH (PU3MUECKHX SBJICHUH, pacCMaTpUBaeMbIX B pabore,
A1n00 OTCYTCTBUE TaKUX 3HAHUMU, TEMOHCTPUPYET IUIOXOE 3HAHHME WJIM HE3HaHUE
METO/I0B U3MEPEHUH, UCTIOJB3YEMBIX B pad0Te, METOJMKH 00pabOTKH pe3yIbTaTOB
U3MEpEHHUs], PaBMII TEXHUKU Oe3omacHocTd. Het moHnManus npodeccuoHambHON

3HAYMMOCTH M3y4YaeMbIX BOIPOCOB. Y CTyleHTa ciabo copMUpOBaHbBl WIH HE
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chopMHpOBaHbl yYMEHHE DPabOTaTh C HM3MEPUTEIBHBIMA TPHOOpPAaMU W HAaBBIKH
MaTeMaTHYECKONH 00pabOTKH Pe3yIbTaTOB U3MEPEHUN, YMEHHUE JIeTIaTh BHIBOBI 110
pesynbTaTam padoTel. OTyeT 1o padbore odopmiieH 6e3 cobmoaeHus TpeOoBaHUM K
HEMY, HE CJIeJIaH WJIH CJIeJIaH C OMMOKaMH TIEPEBOJT AUHUIL N3MEPCHUS BEIMYMH B
cuctemy «CH». Bpruucnenusi copepxkat rpyosie omubOku; He chopmyaupoBaH

BBIBO/, I1O pa60Te, 100 OH HE COOTBCTCTBYCT LICIIN pa6OTBI.

TecTsl AJ1s1 py0e:KHOr0 KOHTPOJIsI/3a4eTa M0 JUCHUIINHe «Pu3nka»

Monayan 1-2. OUBNYECKHUE OCHOBbI MEXAHUKMU.
MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI.

1. Vkaosrcume popmynuposxy emopozo saxona Heromona:

1). Besikoe Bo3zmeiicTBME Ha TEIO COOOIIAET TENly YCKOPEHHE WM BbI3bIBAET
nedopmaruro.

2). U3meHeHue ummyiibca Tejaa paBHO UMITYJIbCY JEHCTBYIOMIEH CUITBI.

3). KonunuecTBo ABUXKEHUS Tela paBHO UMITYJIbCY ACHCTBYIOLIEH CUIIBI.

4). Bcskoe Telo COXpaHSET COCTOSIHME TIOKOS WM PAaBHOMEPHOTO
MPSAMOJIMHEWHOTO JBM>KEHUS, €CJIM HA HETO HE JACUCTBYIOT CHJIBL.

2. Kakue cucmembl omcuema Hazvl8aiomcs UHEPYUAIbHbIMU?

1). Kotopelie 1BUKyTCS pABHOMEPHO U MPSMOJIUHEWHO.

2). B KOTOpBIX Ha TEJO HE NEUCTBYIOT HUKAKUE CUJIBI.

3). B KOTOpBIX TE€NO ABUKETCS PABHOMEPHO U MPSMOJIUHEUHO VI MTOKOUTCS,
€CJIM Ha HEeTO He JEHUCTBYIOT ApYTrHe Tela.

4). B KOTOpBIX JEHCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIBI.

3. Ymo Hazvieaemcs umnynrocom mena?

1). D10 npousBeeHNe MacChl TEla Ha €r0 YCKOPEHHE.

2). DTo Npou3BEICHNE MACChI TeJla Ha paJInyC BpaIllCHHUS.

3). DTo mpou3BeICHUE MACChI T€JIa Ha €r0 CKOPOCTh.

4). D10 Mpou3BEICHUE CUIIbI, ICHCTBYIOIICH Ha TEJO, HA MEpEMEILICHUE Tea.

4. B kaxom Cyuae MOINCHO NPUMEHANTb 3AKOHbl Hviomona?
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1). I MakpoTen U IBUKEHHUI CO CKOPOCTSMH, CPABHUMBIMHU CO CKOPOCTBIO

CBCTa.

2). J1y1st MUKpOYaCTHUI U ABUKEHHUI CO CKOpoCcTsIMHU U << C.

3). dns MUKpoOYacTHI] M JBUXKEHUH CO CKOPOCTSIMH, CPAaBHUMBIMH CO

CKOPOCTBIO CBCTA.

4). 1151 MakpoTel U ABMXKEHHUH O CKOpOCTIMH L << C.

5. Kakaa u3 npugedeHHblx opmyn, AGNAEMCA  MAMEMAMUYECKUM

8bIPAINCEHUEM 3AKOHA BC’eMMpHOZO ms2comenus?

1). F=—m1’27/’2; 2). F=G—m"3nz;
r r
3). F=glui:, 4). F:G—mllznz.
r
r

6. Pabomy nocmosnHOU CUNbL MONHCHO 8bIYUCIUMb KAK

1)... mpou3BeieHUE CUIIBI HA TIEPEMEIIICHUE.

2)... TIPOU3BEJCHUE CWJIbl Ha IMEPEMEIICHUE W Ha CHUHYC YIJIa MEXIy
HaIpaBJICHUSIMU CUJIBI U TIEPEMEIICHUS

3)... mpou3BeACHUE CHUJIbI Ha TEPEMEIICHHE M Ha KOCHHYC yria MEXIy
HaIpaBJICHUSIMU CUJIbI U TIEPEMEIIICHHUS.

4)... IPOU3BEJICHNE CUJIBI HA CKOPOCTh U HA KOCUHYC yIJIa MEXI1Y HUMHU.

7. Koncepsamugnvimu Ha3ul8aromes cuvl,

1)... KOTOpBIEC NEUCTBYIOT B U30JIMPOBAHHOMN CUCTEME.

2)... KOTOPBIE 3aBUCST OT CIIOCO0a MEePEMEIIICHUS U3 OJTHOM MOJIOKECHUS Teja B
Jpyroe.

3)... KOTOpBIC 3aBUCST TOJIBKO OT HAYAJIbHOTO U KOHEYHOTO MOJIOKEHUH Tella
Y HE 3aBUCST OT CIOco0a mepexo/ia U3 OJTHOTO MOJI0KEHUS B IPyTOe.

4)... paboTra KOTOpPHIX 3aBHCHT TOJIBKO OT HAYaJlbHOTO M KOHEYHOI'O
MOJIO’KEHHM TeJla U HE 3aBUCUT OT ITyTH TaKOTO Mepexo/ia.

8. Vkaoiwcume, ona kakux 6udoe sHepeuu Cnpageoausvl Caeoyruue

BbIPAIHCEHUA.
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a) E = kx’/2, 6).E=Iw*/2, B) E=mv*/2, T) E=mgh
1). a) KHHETUYECKasl SHEPTUs BPAILATEIbHOTO IBHXKECHHS;
0) MoTeHIMaIbHasI SHEPTUs yIpyroi aedopmaliuu;
B) KUHETHYECKAsl SHEPTUs NOCTYIATEIbHOTO ABUKECHUS;
I') IOTEHI[MAIbHAs YHEPTHUSL B OAHOPOIHOM TOJI€ CUJIBI TSXKECTH.
2). a) MOTEeHITMaIbHAs SHEPTUs YyIpyrou aedopMmaiuu;
0) KUHETHYECKasl PHEPTUsl BpalaTEIbHOTO IBUKEHHUS,
B) KMHETHYECKAasi DHEPTUsl MOCTYIATEIbHOTO ABUKCHUS;
I') IOTEHIUAJIbHAs YHEPTUS B OJHOPOJIHOM I10JI€ CUJIBI TSXKECTH.
3). a) MOTEHUUAaJIbHAs SHEPTUA yIpyrou nedopmanuu;
0) moTeHIMaIbHAs YHEPTHUS BPAIIATEIIbHOTO JIBUKEHUS;
B) KUHETHYECKAsi SHEPTUsl OCTYATEIbHOTO ABUKEHUS;
I') NOTEHLUAJIbHAsI SHEPTUS B OJTHOPOIHOM IOJIE CHIIBI TSXKECTH.
4) a) KHHETUYECKas dSHEPTUsl yrpyroit neopmanuu;
0) moTeHIMaIbHAas SHEPTUs BPAIATEIbHOTO JBUKEHUS;
B) KHHETHYECKAas SHEPTUsl MOCTYNATEeIbHOTO IBUKEHUS;
I') MOTEHIMAIbHAsl SHEPTUS B OJHOPOJIHOM IT0JI€ CUJIBI TSXKECTH.
9. Vkaowcume npasunvnyio popmynuposky 3akona coxpameHus MexaHuieckou
SHepeUuu:
1). Mexanuueckass HHEprus H30JUPOBAHHOM CHCTEMBbI TMIpU JACUCTBUU
KOHCEPBAaTHUBHBIX CHJI HE U3MEHSETCS.
2). DOHeprusi HE uCYe3aeT W HE BO3HMKAET M3 HUYEro, OHa TOJbKO
MPEBPAILAETCS U3 OAHOIO BUA B IPYTOW.
3). IlosiHasg MexaHWYecKas SHEPTUsl W30JMPOBAHHOW CHCTEMBI, HA KOTOPYIO
JENUCTBYIOT TOJIbKO KOHCEPBATUBHBIE CUJIbI, OCTAETCS TOCTOSIHHOM.
4). IlomHast mexaHWYecKasi HHEPIrHsl MPOU3BOJBLHOW CHUCTEMbI, B KOTOpPOH
JEUCTBYIOT TOJIBKO KOHCEPBATHUBHBIE CHUJIbI, OCTAETCS IOCTOSIHHOM.
10. Ymo mHaszvieaemcs MoMeHMOM uHepyuu menia OMHOCUMENbHO OCU

spawenus?
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1). MoMeHT HHepUUHU Tejla YMCIEHHO PABEH MPOM3BEICHUIO MAcCChl Tela Ha
KBaJpaT €ro pacCTOSHHUS 10 OCH BpPALLCHHUS.

2). MOMeHT MHepHMM Tela — 3TO BEJIWYMHA, YHMCIEHHO DPaBHAas CyMMeE
IIPOU3BECHUI MAcC BCEX MAaTEPHAIbHBIX TOYEK TeJIa Ha KBAIPaThl UX PACCTOSTHUI
JI0 OCH BpalICHUS.

3). MomeHT uHepuMM Tejla — 3TO BEJIMYMHA, YHCICHHO paBHas CyMMeE
IIPOU3BEACHUN MACC BCEX TOUYEK TEJa HA UX PACCTOSHUS OT OCH BPAILICHUS.

4). MOMEHT UHEpLIMH Tella — 3TO Mepa UHEPTHOCTH Tea.

11. Vkaorcume npasunvryio ¢oopmynuposexy meopemol Lllmeiinepa.

1). MoMeHT MHEpIUMU TeJla OTHOCUTEIHHO MPOU3BOJIBHOM OCH PaBEH CyMMeE
MOMEHTA MHEPLUHU TeJIa OTHOCUTEIBHO OCH, IPOXOIAIIEH Yepe3 LEHTP MHEPLUU
TeJa, NMEPIEHANKYJIPHO JAHHOM OCH, W IIPOM3BENCHUS MACCHI TEJla HA KBaJpaT
PAcCCTOSIHUS MEXKIY OCSIMHU.

2). MoMeHT uHepUuHu Tejda OTHOCUTEIBbHO IMPOU3BOJIBHONW OCH pPaBEH CyMMeE
MOMEHTAa WHEPLUHUHM OTHOCUTEIBHO OCH, IPOXOASALIEN Yepe3 LIEHTP MHEPLUUH Tema
NapaJyIeIbHO JTAHHOM OCH, W IIPOU3BEIAECHUS MACChl TEJIa HA PACCTOSIHUE MEXIY
OCSIMU.

3). MOMEHT MHEPLIMH T€JAa OTHOCUTEIBHO MPOU3BOJIBHON OCH PABEH MOMEHTY
WHEPLUHU Tela OTHOCUTEIBHO LEHTPAIBHOM OCH WU MPOU3BENCHMS MacChl Teja Ha
KBaJIpaT PACCTOSHUS MEXK]LY OCAMH.

4). MOMEHT MHEpPLUH TeJIa OTHOCUTEIIBHO IPOU3BOJIBHONM OCH PABEH MOMEHTY
WHEPLUHH TeNa OTHOCHUTENIBHO OCH, MPOXOMSIIEH 4Yepe3 LEHTP HHEpPUUU Tela
NapajuleNIbHO JaHHOM OCH, W MPOW3BEICHMS MACChI TE€Jla HA KBAAPAT PAaCCTOSAHUS
MEKy OCSIMU.

12.  Vkaoxcume npasunbhylo 3anucb OCHOBHO20  3AKOHA — OUHAMUKU

spauiamelbHoco 08UdICEHUSL.

1. 1= m%2. 2). M=FL.
dt

3). M=/w. 4). M= 1%
dt

13. Ymo nazvieaemcsa momeHmom umnyavca mena?
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1). D10 BenuunHa, paBHas MPOU3BEIECHUIO MACCHI TEA HA €T0 CKOPOCTb.

2). DTO BelIMYMHA, YUCJEHHO paBHAas MPOU3BEACHUIO HMIYJbca Tella Ha
KBaJIpaT pajnyca BpalieHus.

3). OTO BeMUYMHA, YUCIEHHO PaBHAs MPOU3BEICHUIO MAacChl T€Ja Ha YIJIOBYIO
CKOPOCTb.

4). OT0 BeNMYMHA, paBHAs BEKTOPHOMY IMPOM3BEICHUIO UMITyJIbCa Tella Ha
paanyc-BEKTOp.

14. Kakoe evipadicenue Hazvigarom Gazou 2apMOHUYECKUX KoJleOaHuil,
3a0annbix ypasuenuem x =A sin(wt+o)?

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

3). wtta, 4). wt.

15. Mamepuanvnas mouka cosepuiaem 2apMOHUYECKUe He3amyxaoujue
konebanus. Kakue 3nauenus npunHumarom ckKopocms U YCKOpeHue, Koz20d ee
cMeujeHue MAKCUMATbHO U NOJOHCUMENbHO?

1). CkopocTh MakCUMaJbHa U MOJOXKUTENbHA, YCKOpeHUE paBHO ().

2). CKOpoCTh MakCUMaJIbHa M OTpUILIATENIbHA, YCKOpeHHE paBHO 0.

3). CxopocTth paBHa 0, yCKOpeHHE MAKCUMAIbHO U TTOJIOKUTEIBHO.

4). CxopocTtb paBHa (), yCKOpEHHE MaKCUMaIbHO U OTPUILIATEILHO.

16. Kakxue 3nauenus umeiom cmeujeHue U CKOPpOCMb MOYKU NpU
2apPMOHUYECKUX KONIeOAHUAX, 3A0AHHbIX YpasHeHueMm X=Asinwot 6 MomeHm

eépemeru t=0?

1). Cmelenue paBHO A, CKOpOCTh paBHa 0.

2). Cmemenue pasHo 0, CKOPOCTh paBHa - Awy.
3). CmeleHue paBHoO A, CKOPOCTb paBHa Awy.
4). Cmemenue pasHo 0, CKOpPOCTb paBHA Ay

17. Kakue napamempwl, 6xoosauue 6 YpagHeHue 3amyxarowux KoleOaHull

x=Ae" COS(a)t + (oo)usmeH}sz}z, eciu ymeHbvuums ko3gpuyuenm zamyxanus?
3). S 4). wup.
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18. Cmewenue mamepuanvHoi mouKyu npu YCMAHOBUBUUUXCSL GLIHYIHCOCHHBIX
Konebanusax pasro x=A sin(wt+@). Kakue napamempul, 6xooswue 6 ypasuerue,
UBMEHAMCS NPU USMEHEHUU YACTOMbL 8bIHYHCOAIOUel CUbL?

1). Auo. 2).0 1 O. 3).A ou . 4).Au o.

19. Kaxue cunvl Hasviearomes keazuynpyaumu?

1). Custbl ynpyrocTtH.

2). Cunbl 110060¥ IpUpOIbl, TOTUHHSIIONIHEC 2 3aKkoHY HploTOHA.

3). Bce cumbl, kpome yrpyrux.

4). Cwibl 11000 IPUPO/IBI, TOAUMHSIONINECS 3aKoHY ['yKa.

20. Om uezo 3asucum nepuoo He3amyxarouwux KojaieoaHutl Mamemamuyecko2o
masamuuxa?

1). OT ero macchl U IJIMHBI MasSTHUKA.

2). OT CUJIBI TSDKECTH.

3). Ot yckopeHusi CBOOOTHOTO M ICHUS.

4). Ot 1MHBI MAaATHUKA U YCKOPEHUSI CBOOOTHOTO MaJCHMUS.

21. Umo nazvigaemcs Quzuueckum MasmHuKom?

1). TBepmoe Teno, cHocoOHOE coBeplIaTh KoOJeOaHWs BOKPYT IIEHTpa
TSOKECTH.

2). JIroboe TBepa0€ TEI0, COBEPIAIOIIEe TApPMOHUYECKHE KOJIeOaHUsI BOKPYT
HETOIBMYKHOU OCH BPAIIICHHUS.

3). JlwobGoe TBepmoe TenoO, CMOCOOHOE CcoBepIIaTh KOJEOaHUS BOKPYT
HETIOJABUXHOW OCH, HE TPOXOASAIICH Yepe3 €ro NeHTP UHEPLIUH.

4). JIroboe TBepaOe Te0, MOABEIICHHOE HAa HUTH.

22. Umo Hazvieaemcs npusedeHHol ONUHOU PU3UYEeCKO20 MASIMHUKA?

1). PaccrosstHue OT TOYKH TO/IBECA JI0 IICHTPA MHEPIIUU MasTHUKA.

2). PaccrosiHue OT EHTpa WHEPIMH JI0 IICHTPA Ka4aHUs MasTHUKA.

3). JlniuHa Takoro MaTEMaTUYeCKOTOo MAasTHHKA, aMIUTUTy/a KoJieOaHui
KOTOPOTO paBHA aMILUIUTY/IE JAHHOTO (PU3NYECKOTO MAaSTHHKA.

4). JInuHa TaKOro MaTeMaTUYECKOTO MASTHHUKA, IEPHO]] KOJICOaHU KOTOPOTO

paBeH MepPHOTy TaHHOTO (PU3NIECKOTO MAITHHKA.
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23.Yemy paser nepuoo korebanuil puzuieckoeo Masmuuxa?

1. T=2n L 2).T=2n L
\/gm \/mg£
[J 1

3.T=2n,|—. 4).T=2n_|—.
m/ g

24.Ymo naszvieaemcs ONUHOU BONHbL!

1). PaccrostHme, KOTOpo€ BOJHA MPOXOAHWT 3a BpEMs, PaBHOE IEPUOTY
KOJIeOaHMIA.

2). Paccrosinue, mpoiIeHHOE BOJTHOM 3a €MHUITY BPEMEHHU.

3). Paccrosinue Mexay AByMsl IyYHOCTSIMU.

4). PaccrossHue Mexay TOYKaMH, KOJEOMIOMUMUCS C OJUHAKOBBIMU
aMIUTUTYIaMHU.

25. Ymo makoe 80110645 NOBEPXHOCHb?

1). CoBOKYITHOCTb TOYEK, KOJICOTIOMIUXCS B OJITMHAKOBHBIX (ha3ax.

2). COBOKYITHOCTb TOYEK, KOJICOIOIMIMNXCS C OJJTMHAKOBON YaCTOTOM.

3). COoBOKYITHOCTh TOUYEK, KOJICOIIOMIMXCS C TOCTOSTHHON Pa3HOCTHIO (has.

4). COBOKYNHOCTb TOUYEK, KOJIEOTIOUIUXCS C OAMHAKOBON aMIUIUTYIOM.

26. Kaxue 80.1Hbl HA3b18AIOMCS KO2EPEHMHBIMU?

1). Unymue B 0THOM HaIpaBJIECHUU U UMEIOIUE OJIMHAKOBYIO YaCTOTY.

2). Umeromye 0JMHaKOBYIO YaCTOTY U aMIUTUTYTy.

3). UMmeromue oAMHAKOBYIO 4acTOTY | (a3y.

4). Umeroryie 0JUHAKOBYIO YaCTOTY M TIOCTOSIHHYIO Pa3HOCThH (ha3.

217. Kak 3anucvieaemcsi ypasreHue cmosiueli 60.1Hbl?

1).y = 2a cos 2ntv cos ot.

2).y = 2a c0s 2nx/A cos ot.

3).y = 2a cos 2nx/v cos ot.

4).y = 2a c0Ss 21Ax cos ot.

28.Yemy pasna ckopocmu 38yKa 6 o30yxe?

1).330 m/c; 2).150 m/c; 3).1500 m/c; 4).3300 wm/c.
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29. Kaxkoti ouanazon coomeemcmeayem 4acmomam 36YK0GblX Koneoanuti?

1). Ot 16 no 200001 1 2). Ot 20 go 20001 w.

3). Ot 20 mo 200I1. 4). Ot 2000 1o 20000T 1.

Moayas 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

1. Hoeanvubivm Hazvleaemcs 2as, y0081eMEOPAIOWUL CIE0VIOUWUM YCILOBUIM

1). HaxonuTcst mpu HU3KOM TeMIlepaType U BHICOKOM JIaBJICHUU.

2). BzauMopeiicTBHEM MOJIEKYJT TAKOTO Tra3a MOXHO MPEHEOPEUb.

3). Monekynbl MOXHO CUMTaTh MaTepUaIbHBIMU TOUYKAMH, CTOJKHOBEHHS
MOJIEKYJT SIBJISIFOTCSI aOCOJIOTHO YHNPYTMMH, B3aUMOJECUCTBHEM MOJIEKYJ HEJb3s
npeHeOpeyb.

4). MoJsekysabl MOKHO CUMTATh MaTepUaTbHBIMU TOYKAaMU, B3aUMOJCHCTBUE
MOJIEKYJl TMPAKTUYECKH OTCYTCTBYET, CTOJKHOBEHHUS MOJIEKYJ HOCST YHOpPYrui
XapakKTep.

2. Kak cgpopmynuposame ocrnoeHoe ypagHeHue MOJEK)IAPHO-KUHEMU4ecKoll
meopuu udeanbHo20 2asa?

1). JlaBnenue uaeanbHOTO raza paBHO 2/3 cpeaHEel KUHETUYECKON SHEPTHH
€ro YacTHII.

2). JlaBneHue uaeaabHOTO ra3a paBHO 2/3 cpenHel KUHETUYECKOW IHEPTrUu
€ro MOJIEKYJI, 3aKJII0YEHHBIX B €IMHULIE 00bEeMa.

3). JlaBnenue maeanbHOro raza paBHO 3/2 cpedHEdl KMHETUYECKON 3HEpPrUu
€ro MOJIEKYJI

4). Ilpou3BeneHue NaBiCHUS OJHOIO MOJISI MI€AJLHOTO Ta3a Ha ero o0beM
pPaBHO TMPOU3BEIACHUIO AaOCOIIOTHOM TeMIepaTyphl rasa Ha YHHUBEPCAIBbHYIO
ra3oBYI0 IOCTOSIHHYIO.

3. Kak gviuuciume cpeoHion K8aopamuyHyo CKOpoCmy MOIEKYI UOEdlIbHO20

easa?

ov= 2T oy v BT gy o KT gy BT
m m 1 m

4. Kax nazwvlearomces 2azoevie npoyeccst, npomexkarouue a)npu NOCMOAHHOM

oasnenuu, 06) npu NOCMOSHHOU memnepamype, 8) npu NOCMOAHHOM 00veMme?
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1). a) — uzoTepMuveckuii, 0) — M300apUUECKHUi,  B) — H30XOPUIECCKUH.
2). a) — u3obapudeckuii, 0)— agnabaTHUeCKuii, B)— U30XOPUUCCKHUH.
3). a) — u300apuUecKuii, ©0)— U30TEPMHUYECKUN, B)— U30XOPUUCCKHUH.
4). a) — U30XOpUUECKHM, 0)— M30TEPMUYECKUNA, B) — M300aPUICCKUH.

5. Kaxoe npasunvHuiii 6u0 ypasHenus aouabamuueckozo npoyecca?

1). TV7 =const. 2). TV? ~L=const.
3). Pv7? ~L=const. 4).TVY *1 =const.

6. Kakx gpopmynupyemcs nepgoe Hayano mepmooOuHamuru?

1). KosimuecTBO TEMIOTHI, COOOIIEHHOE CUCTEME, PACXOAYETCA HA U3MEHEHHE
BHYTPEHHEH DSHEPIUM CUCTEMbl M Ha COBEPILIEHUE CHCTEMOH paboThl Haj
BHEIIHUMH TEJIaMHu.

2). Konu4ecTBO TEIIOTHI, MOJYYEHHOE CHUCTEMOM, HJIET Ha yBEIUYCHUE €€
BHYTPEHHEH 3HEPruH U padoTy MPOTHB BHEUIHETO JABJICHUS NMPU PACIIMPEHUH U
C)KaTHH CHUCTEMBI.

3). IIpu Bcex ¢pu3nuecKkux mporeccax Heprusi He BOSHUKAET U HE UCYE3aET, a
JIMIIb MPEBPAIIAETCS B PaBHBIX KOJUYECTBAX U3 OJTHOTO BHJA B APYTOM.

4). Cuctema MOXET COBEPIINUTh padOTy, KOT/Ia K CUCTEME TTOABOAUTCS U OT
HEe OTBOJUTCS HEKOTOPOE KOJIUYECTBO TEIIOTHI.

7. Ymo Hazvieaemcs y0envbHoU menioemKocmoio geujecmsea?

1). OT0 BenMuMHA, YUCICHHO paBHAsl KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUISL HArPEBAHUS €MHUIIBI 00beMa BEIeCTBA Ha OJMH KEJIbBUH.

2). OTO BeNMYMHA, YUCIEHHO paBHas KOJUYECTBY TEIUIOTHI, HEOOXOAUMOMY
JUIsl HAarpEBaHUs BEIIECTBA HA OJUH KEJIbBUH.

3). OT0 BeMUMYMHA, YMCJICHHO paBHAas KOJMYECTBY TEIUIOTHI, HEOOXOIUMOMY
JUTsl HAarpeBaHUsl €IMHULIBI MacChl BEILIECTBA HA OJNH KEJIbBUH.

4). D10 BeNMMYMHA, YUCIECHHO paBHAas KOJMWYECTBY TEIJIOTHI, HEOOXOAUMOMY
JUTsl HAarpeBaHus OAHOTO MOJISl BELIECTBA HA OJIUH KEJIbBUH.

8. Ha wumo pacxodoyemcsa coobwaemas cucmeme menioma npu
uzomepmuyeckom npoyecce?

1). Ha uameHneHnuie BHyTpeHHEN SHEPTUU CUCTEMBI.
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2). Ha coBepiienue cucteMoit paboThl HaJl BHEIIIHUMU TEJIaMU.

3). Ha wu3MmeHeHue BHYTPEHHEH SHEPrHM CHUCTEMBI U COBEPIICHHE
MEXaHUYECKOUN paboThI.

4). Ha HarpeBaHue CUCTEMBI.

9. Om uezo 3a6ucum genuduUHA MOAAPHOU MENTOEMKOCMU 2A3087

1). OT BHEUTHUX YCIOBHIA.

2). Ot crioco0a HarpeBaHus ¥ OT MIPUPOJIBI Ta3a.

3). OT Temneparypsl rasa.

4). Ot Bua raza u ero oobema.

10. Kak cesazanvl MonApHbIe MENI0eMKOCU NpU NOCMOAHHOM OA8leHUU U
npu NOCMOSIHHOM 0O0beme?

1). C,+R=C, 2).C,=C+R 3).C,+Cy=R 4). C,/C\=R.

11. Ymo nazvieaemcs yoenvHou meniomou napooopazosanus?

1). KonudecTBo TEmiIoThl, HEOOXOIUMOE JIJIsl TIPEBPAILICHUS KUJKOCTH B Tap
P HEU3MEHHOW TEMIIEpATYpE.

2). KonudecTBO TEIIOTH, HEOOXOAUWMOE Jisi TIEPEBO/AA EIUHUIIBI MacChl
YKUJIKOCTH B TIap MPU HEU3MEHHBIX TeMIepaType U JaBJICHHUH.

3). KonuvecTBo TemioThl, HEOOXOAMMOE JJIsl TIPEBPAIICHUS JTAHHOW MAacCChI
YKUJKOCTHU B TIap NMPU HEU3MEHHBIX TEMIIEPATYPE U JIaBJICHUU.

4). KommyecTBO TEMJIOThI, HEOOXOAUMOE ISl IPEBPAILECHUS €IUHULIBI MACCHI
YKUKOCTH B TIap NP JaHHOU TeMIiepaType.

12. Jlaiime onpedenenue abcomOMHOU BAANCHOCTU 8030YXd.

1). AGcotoTHas BIaXHOCTh — 3TO KOJIMYECTBO MapOB BObI, 3aKIOYEHHOE B
HEM.

2). AOcomoTHasT BIAXHOCTh — 3TO KOJUYECTBO BOJSHOIO Tapa,
coepyaIierocs B 1M° Bo3ayxa npu AaHHOI TeMIepaType.

3). AGcomroTHas BIQKHOCTh — 3TO MAaKCHMAaJIbHO BO3MOYKHOE KOJHMYECTBO
BOJSTHBIX MIAPOB, 3aKJIIOYEHHOE B BO3/YyXE.

4). AOcomtoTHas BIAKHOCTh — 9TO KOJMYECTBO BOJSHOTO IMapa, KOTOPOE

MOXKCET YACP)KUBATH BO3AYX.
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13. Vkaowcume npasunvuyro ¢hopmyny ons onpeoeneHusi OMHOCUMENbHOU

6JlAINCHOCMU.
1. f = P 100% 2). f = 1 100%.
max max
3). f =Pm¢100%. 4). f =L.
P 2P ax

14. Kakoti nap nazvieaemcs HAcbluyeHHbIM?

1). I1ap, KOTOpPBII MTpeBpAIIACTCS B )KUIKOCTbD.

2). Ilap, KOTOpBIA HAxXOIWUTCA B JUHAMUYECKOM pPABHOBECHMH CO CBOEH
KUIKOCTBIO.

3). MakcuMalibHOE KOJIMUECTBO IMapa, COACPKAIIETroCs B BO3IyXE.

4). [Tap, KOTOPBI BO3HUKAET MPU KUTICHUU KUIKOCTH.

15. Kakas memnepamypa Hazvleéaemcs Kpumu4eckou?

1). Temnepartypa, npyu KOTOPOH IPOUCXOIUT MPEBPALIEHUE KUJIKOCTH B Map.

2). Temneparypa, Ipu KOTOPOl M BBIIIE KOTOPOM HEBO3MOKHO IMEPEBECTH
BEILECTBO U3 MApOOOPA3HOr0 COCTOSHUS B KHUIKOE.

3). Temneparypa, npu KOTOpPOW M HUKE KOTOPOH HEBO3MOKHO INEPEBECTH
BEIIECTBO U3 Mapo0OpPa3HOro COCTOSHUS B KHUAKOE.

4). Temmnepatypa, HOpU KOTOPOH TUIOTHOCTh JKUJIKOCTH HPEBOCXOAMT
IUIOTHOCTB €€ HACBIILEHHOTO Napa.

16. Kak nanpasnena cuna no8epxHoCmuo20 HamaxceHus?

1). ITo xacaTenbHOM K MOBEPXHOCTH KUJKOCTH.

2). llepieHANKYISIPHO MOBEPXHOCTH, BHYTPb KUJIKOCTH.

3). Ilox npou3BOIBHBIM YIJIOM K MIOBEPXHOCTH KUIKOCTH.

4). Tlo kacarenbHOW K MOBEPXHOCTU KUIKOCTH, MEPHEHAUKYISIPHO JTHOO0OMY
AJIIEMEHTY KOHTYpa, B3ITOMY Ha MTOBEPXHOCTH.

17. Ymo nazvieaemcsi ko3gghuyuenmom no8epxHoCmHo20 HaAmAHICeHUus?

1). KoadduimmeHnT moBEepXHOCTHOTO HATSHKCHHS UYHUCIEHHO paBeH pabore,

HCO6XO,Z[I’IMOI>1 AJI1 YBCIIMYCHUA TIOIAaAN ITIOBEPXHOCTHU KUIKOCTH.
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2). KosddummenT mNOBEpXHOCTHOTO HATSKCHHSI YHCIECHHO paBEH CHIIE
MMOBEPXHOCTHOTO HATSKEHUS, JCHCTBYIOIIEH HA €IUHUILY TUIOMIAAN TTOBEPXHOCTH
HKUIKOCTH.

3). KoaddummeHT moBEpXHOCTHOTO HATHKCHHS UYHCIEHHO paBeH padorte,
HEOOXOAMMOW [IJISl  yBEJIMYEHHUS TIUIOMIAJM TOBEPXHOCTU IKUIKOCTH TIPH
MOCTOSIHHOM TeMIIepaType Ha eIMHHUILY.

4). KoadduimeHT MOBEpXHOCTHOTO HATSKEHUS YUCICHHO PaBEH CBOOOIHOMN
HHEPTrUU, HEOOXOIUMOM ISl YBEIMYCHHS IJIOIMIAIU TMOBEPXHOCTH >KUAKOCTH Ha
€IUHULLY IPU U3MEHEHUH TEMIIEPATYPHI HA 1°C.

18. B kaxux eounHuyax uzmepsiemcs Kodghuyuenm no8epxHOCMHO2O
HAMANCEHUA?

1). Jx/Mm. 2). HM 3). /M 4). Hm.

19. Kax 3asucum xos3ppguyuenm noBepPXHOCMHO20 HAMANCEHUS OM
memnepamypul?

1). C yBennrueHUEM TEMIIEpaTypPhbl OH PaCTeT.

2). Ot TemnepaTypbl HE 3aBUCHT.

3). C yBennueHneM TeMITepaTypbl YMEHBIIACTCS U CTAHOBUTCS PAaBHBIM HYITIO
MIPU KPUTHUECKON TEMIIEPATYPE.

4). C yBenu4yeHUEM TeMIepaTypbl pacTeT, 3aTEM YMEHBIIAETCS J10 HYJIS.

20. Kax sviyuciums 006asouHoe 0asieHue 8 HCUOKOCHU OKOA0 NOBEPXHOCHIU

ar0bot hopmot?

NP = o2+ 1y np =2
R; R R
3).P d 4). P=a( )
= . P=«a +
SR R*R,

21. B uem cocmoum omauuue UOHHOU KPUCMALIUYECKOU DpeulemKy Om
Memanaudeckou?
1). B y31ax moHHOU peIIeTKU HaXOJATCS MOHBI, B y371aX METATMYECKOU —

aTOMbI MCTaJljia.
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2). B y3nmax MOHHOW pEMIETKA HAXOASATCS TMOJIOKHUTEIbHBIC HOHBI, B y3JIax
METAJTTUYECKOU — OTPUIIATEIbHBIE HOHBI.

3). B y3max MOHHOM pemIeTKH YepeayrOTCSi MOHBI Pa3HbIX 3HAKOB, B y3Jlax
METAJTUYECKOU — TOJIOKUTEIbHBIC HOHBI METaJLIA.

4). B y3max MOHHOW pEHIETKH YepeayloTCS MOHBI pa3HbIX 3HAKOB, B y3Jax
METaJUINYeCKOM — aTOMBI METaJla.

22. Kaxoii mun xpucmaniuieckou pewemku y a) epaguma, 6) nosapeHHoul
coau?

1). a) atomHas, 0) MOJIEKYJISIpHASI.

2). a) aroMHasl, 0) HOHHAas.

3). a) MonekyIsipHasi, 0) HOHHAsI.

4). a) uoHHasi, 0) MOJIEKYJIsIpHAas.

23. Ymo xapaxmepHo 011 aHU30MPONHbIX me?

1). 3aBUCUMOCTH (PU3UUECKUX CBOMCTB OT HAIPABJICHHUS.

2). HezaBucuMocTh (PU3MUECKUX CBOMCTB OT HAMPABJICHUSI.

3). 3aBUCUMOCTH (PU3UUECKUX CBOMCTB OT BPEMEHHU.

4). 3aBUCUMOCTD (PU3UUECKUX CBOMCTB OT Marepuaia.

24. Yemy pasHa menioemMKoOCmb XUMUYECKU NPOCbIX KPUCTNALIUYECKUX el
CO2NIACHO KIIACCUYECKOU Meopuu menioemKocmu?

1). 3R. 2). 5R. 3). 2R. 4). 3/2R.

25. Umo maszvieaemcs xko3@@uyuenmom AUHEHO20 PACUUPEHUS MBEPOO2O
mena?

1). BenuurHa, YMCIEHHO paBHAsi OTHOCUTEILHOMY YJIMHEHUIO TeJla TP €ro
HarpeBaHUM.

2). BenuunHa, YMCIEHHO paBHas YJIMHEHUIO TeJla IPU HarpeBaHUW Ha OJIUH
rpanayc.

3). Bemuuwna, uHMCIEHHO paBHAas YAJWHEHUIO Tela TMPH HU3MCHCHHUH
temneparypbl Ha AT.

4). BenuuuHa, YHUCIEHHO pPaBHAs OTHOCUTEIBHOMY YAJWMHEHHUIO Tejla Mpu

W3MEHEHNH ero Temneparypsl Ha 1K.
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Moayas 4. JJIEKTPUYECKHUE N MATHUTHBIE SIBJIEHUS
1. Vkaosicume gopmynuposky 3axoma coxpanenus 31eKMpuiecKo2o
3apsoa.
1). DnexTpuyeckuil 3aps/ He U3MEHSETCS] C TCYEHUEM BPEMEHHU.
2). CymmapHbId SJIEKTPUUYECKUAN 3apsii DJIEKTPOU30JIMPOBAHHON CHUCTEMBI
OCTAETCs MOCTOSHHBIM.
3). CymMMapHBbIil 3J€KTPUYECKUNA 3aps]i CHUCTEMbI, B KOTOPOH JEHCTBYIOT
KOHCEPBATUBHBIE CHJIBI OCTAETCS TOCTOSTHHBIM.
4). CymMmapHbI TIOJIO)KUTENIbHBIA 3apsi[i CUCTEMBI PAaBEH CYMMapHOMY
OTPULIATEILHOMY 3apsiy.
2. Kaxkoti 3aps0 nasvieaemcs modeynvim?
1). 3apsi/1, KOTOPBIM MOYKHO ITPEHEOPEYb.
2). 3apshKeHHOE TeJI0, MAacCOM KOTOPOT'0 MOYKHO ITpeHeOpeYb.
3). 3apspKeHHOE TeJo, pa3Mepbl KOTOPOTO OYEHb Majbl MO CPaBHEHHUIO C
PAcCTOSIHUEM JI0 HETO.
4). 3apspKeHHOE TeJlo, pa3MepaMH M MacCoi KOTOPOT0 MOYKHO INpeHeOpeyh B
JTAHHBIX YCIIOBUSIX.
3. Cuna e63aumooeticmsust 08YX MOUYEHYHLIX 3APsI008 8 BAKVYME

Haxooumcsi no gpopmyne (6 CH)?

). F_\%qu\ /2). F= qurqu\ 3). F ‘quqZ‘ 4. F= \%qu\_

 dre,r dre,r’

4. Yemy pasnHa pasuooelucmeyrowjas — Cuil,  Oelucmeyiouux Ha
NONONACUMENbHBIN  3APA0 CO CMOPOHbL 08YX OMPUYAMETbHBIX 3aps008,
PACNONIOJNCEHHBIX HA OOHOU NPAMOU C OAHHBIM NOJONCUMENbHBIM, HO HO
PA3HbIE CIMOPOHBL OM HE20, eCllU CO CIOPOHbL KAXNCO020 U3 HUX Oelicmeyem
00UHAKO0BAS NO GeuyUHe cund, pasnas 4 mH?

1). 0. 2). 8 MH. 3). 4 mH. 4). 2 mH.
5. Mooicem nu  HaxoOumcs 6 pasHogecuu cucmema U3 mpex

NOJIOHCUMENbHBIX 3aPS008?7

1). Moxer.
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2). He moxer.
3). Moxer, ecinu 3apsiibl HAXOAATCSA HA OJTHOM IIPSIMOM.
4). Moxer, eciy 3apsiibl OJMHAKOBBI [0 BEJIMUUHE.
6. HanpsoicenHoCmb 31eKmpocmamuiecko2o nojisi YUCIeHHO PABHA.
1)... cune, AEHUCTBYIOINIECH Ha MOJOKUTEIbHBIN 3apsij, TOMEIICHHBIN B TaHHYIO
TOYKY MOJISI.
2)... cuJie B3aUMOJEHUCTBUS JBYX €AMHUYHBIX 3apsiIOB B JAHHOM TIOJIE.
3)... cusie, IEUCTBYONIEH Ha €IUHUYHBIN MMOJIOKUTEIBHBIN TOYSUHBIN 3apsi B
JTAHHOM TOYKE IOJIS.
4)... OTHOILICHUIO CWJIbI, JEUCTBYIOIIEH Ha 3apsii B JAaHHOM TOYKE MOJs, K
PACCTOSIHUIO JI0 3TOU TOYKH.

1. HClI’lpﬂDfC@HHOCmb noJisi mov4e4Hozco 3apﬂda 6 8AKYYME MOIHCHO Haumu

no gopmyne:
Klai K|
1). E= " 2).E—r2.
k k
3). E:|—3q. 4). E= |q2.
r &gt
8. Kax Haumu HOMOK sexmopa HANPANCeHHOCmU

dJIeKmMpocmamudecKoco noJjid 6 64AKyyme uepes no6ePXHOoCnlo S?

1). N =EAScosa 2). N =EAS

3). N:jEndS. 4). N :J.Ea’S.

9. Vkaoicume gopmynuposxy meopemsvr Ocmpoepadckozo-Iaycca 0ns
NEKMPULECKO20 NOJISL 8 BAKYYME.

1). TToTok BekTOpa HANPsHKEHHOCTH 4Yepe3 IMPOU3BOJBHYIO MOBEPXHOCTH
paBeH ainreOpanyeckoil cymme 3apsiioB BHYTPU 3TOM MOBEPXHOCTH, JEJICHHON Ha
HJIEKTPUIECKYIO ITOCTOSIHHYIO.

2). TloTok BekTOpa HANPSHKCHHOCTH 4Yepe3 IPOU3BOJIBHYIO 3aMKHYTYIO
IOBEPXHOCTh PaBEH ajlreOpandeckol CyMMe 3aps/I0B, 3aK/IFOUEHHBIX BHYTPH 3TOMH

MOBEPXHOCTH, YMHOKEHHOU HA 3JIEKTPUUECKYIO TTOCTOSHHYIO.
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3). Tlotok BekTOpa HAMPSHKEHHOCTH 4Yepe3 NPOU3BOJIBHYIO 3aMKHYTYIO
MOBEPXHOCTh PaBeH alNreOpanuecKkoil CyMMe 3apsioB, COCPEIOTOUYECHHBIX Ha ITOMN
TIOBEPXHOCTH, JICJICHHON Ha JICKTPUUYECKYIO TIOCTOSHHYIO.

4). TloTok BeKTOpa HAMPSHKEHHOCTH 4YEpe3 IPOU3BOJIBHYIO 3aMKHYTYIO
MIOBEPXHOCTh PaBEH alreOpandeckoil cymMMe 3aps/oB, 3aKIIOUCHHBIX BHYTPH TOU
TIOBEPXHOCTH, JICJICHHON Ha JICKTPUUYECKYIO TIOCTOSHHYIO.

10. Ilomenyuan mouku nojis YUCIEHHO PAGEH.

1)... MOTEeHIIMATBLHON YHEPTHH 3apsi/ia B TaHHOUW TOUKE.

2)... paboTe MO MEPEeMEIIECHUI0 EAMHUYHOTO TMOJIOKUTEIBHOTO 3apsijia U3
OJIHOM TOYKH MOJISI B APYTYIO.

3)... paboTe 1O TMEpPEeMENICHUIO0 E€AMHUYHOIO TMOJIOKHUTEIBHOTO TOYEYHOTO
3apsiia U3 JaHHOW TOYKE IMOJIA B OECKOHEYHOCTb.

4)... IpOU3BEJCHUIO MOTEHITUATBHOM SHEPTUH HA 3aps/I.

11. Kak naxooumcs paboma no nepemeujeHuro moueuno20 3apsoa 6
NEKMPOCMAMULECKOM NOJEe U3 OOHOU MOYKU NOJIAL 8 OpYeYio?

1). A=qFd. 2). A=qo.

1 1
3) A=q(p, —@,). 4) A=kqq,(———).
noon
12. Yemy pasna paboma no nepemeujeHuro modeuHo20 3apsioa 6

dJleKnmpocmamuiecKom noiie no 3aMKHym01:i mpaekmopuu?

1). 4=0. 2). A=qFd.
3). 4=4¢. 4). A=q(p, - 9,).
13. Kak naiimu nomenyuan nos moyeuno2o 3apsaoa?’
_%a _ kg,
l).(o—z. 2). p= P
_ka _4
3).(o—r. 4).(o—r.

14. Kax cesa3anbt  medcoy coOOU HANPSNCEHHOCMb U  NOMEHYUal

dlleKkmpocmamuieckoco nonsa?

). 5= 22 2. g =2"%
dr d
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_ _GE __d
3). o = e 4). E = e

15. YUmo nazvieaemcs cunot moxa 6 npo8oonuxe?

1). BenuunHa, YUCIEHHO paBHas 3apsay, MPOXOSIIEMY 4Yepe3 MONEepPEeHHOe
CEUYCHHE MPOBOIHUKA.

2). BenmnunHa, YUCIEHHO paBHas 3apsly, MPOXOMSIIEMY 4Yepe3 MONEepPEYHOe
CEYCHHE NMPOBOJIHUKA 32 OMPEICICHHBIN MPOMEKYTOK BPEMEHHU.

3). Benuuuna, paBHas 3apsny, NPOXOASIIEMY 4Yepe3 IMOIMEepPEYHOe CEYCHHE
MPOBOJHUKA 32 €IUHUILY BPEMEHHU.

4). BenuuuHa, paBHas 3apsay, MPOXOJSIIEMY 3a €IMHHUILY BPEMEHHU uepe3
CAUHUYHYIO TIOMIA/IKY, MEPHEHANKYISIPHYIO HAMPABJICHUIO JIBXKEHUS 3apsija.

16. Ymo nazvieaemcs snekmpoosudicyujeit Cuiol UCMOYHUKA MOKA?

1). Bennunna, 4uCI€HHO paBHas paboTe NMEpPEeMEIICHUS 3apsia M0 3aMKHYTON
LEIH.

2). BenuunHa, 4MCIEHHO paBHas pabOTe CTOPOHHHUX CHJI MO TEPEMEIICHUIO
MOJIOKUTENIBHOTO 3apsi/ia M0 3aMKHYTOH LEIH.

3). Benuunna, yniciieHHO paBHasi paboTe, eJICHHON Ha 3apsij.

4). BennunHa, YUCICHHO paBHasi pabOTe CTOPOHHUX CHJ IO TMEPEMEIICHUIO
€AUHUYHOTO TMOJIOKUTEIIBHOTO 3apsijia MKy TOJIFOCAMHU UCTOYHHMKA.

17. Kak 3anucamo 3axon Oma 015 HeOOHOPOOHO20 yHuacmKa yenu?
1). 1r = E,2). IR = U, 3).IR:<9+¢1—§02’ 4).IR = ¢

18. Kax natimu obwee conpomusnenue npu napaiieibHoM cOeOUHeHUU

08YX NPOBOOHUKOB?

1 1 1
1)'R=R1+R2 Z)R_=E+R—2
R RR,

19. Vkaoicume chopmyny, svipasicarowyio 3axon [coynsa-Jlenya:
U2
1). 0 =1UR2).Q = =t 3). 0 = IRt 4). 0 = U°Rt
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20. Om kakux eeauyun 3a8uUcum cOnpomusieHue nposooOHUKa?
1). OT cuibl TOKa U HAIPSKEHHUS.
2). OT cumbl TOKa, HAIIPSKEHUS U TEMIIEPATYPBHI.
3). OT cuibl TOKa, TEMIEPATYPHI U Pa3MEPOB MPOBOAHHKA.
4). Or XMMHYECKOTrO COCTaBa, TemIepaTypbl M (OpMBI U pa3MepoB
IPOBO/IHUKA.
21. Kakoe ewvipadicenue O0as NIOMHOCMU MOKA 6 Memajlax odaem
9NEKMPOHHASL MEOPUsl NPOEOOUMOCU?
1). j=enu,, 2). j=ens

1 :
3) ng 4) J:equcp.

22. Ymo nazvieaemcs y0enbHOU MOWHOCMbIO MOKA?
1). DHeprus, BeIACHSIOMAsACS B 00beMe MPOBOIHUKA 38 €AUHUILY BPEMEHH.
2). DHeprus, NpoxoAsias 3a eJUHHUILY BPEMEHH Yepe3 MONEPEYHOE CEUCHUE
MIPOBOTHUKA.
3). Dueprusi, mnpoxojsdiias 3a EIUHUIy BPEMEHHM Yepe3 EIUHUYHYIO
TUIOIIAKY, TIEPIICHIUKYIISIPHYIO HAMPABJICHUIO IBMXKCHHUS 3apsI0B.
4). DHeprusi, BBIACIAIOMIAACA B €IWHUIE 00beMa MPOBOJHUKA 32 €IMHHUILY
BpPEMEHU.
23. byoem nu 6o3nuxams mMacHumuoe noie, eciu 3apsao Henoo8UdNHceH?
1). Byner.
2). He Oyner.
3). Byner, ecnu 3apsii TOUCUHBII.
4). bynet, eciu 3apsi NPOTSHKEHHBII.
24. Kakoe none Hasvigaemcs 6Uxpeguim?
1). I[Tone, B koTopoMm padoTa Mo 3aMKHYTOMY KOHTYPY paBHA HYJIIO.
2). [lone, B koTOpOoM paboTa Mo 3aMKHYTOMY KOHTYPY OTJIMYHA OT HYJIS.
3). Ilone, B koTopoM paboTa 1o J1000My 3aMKHYTOMY KOHTYpPY OJIHA U Ta XKe

N 3aBUCHUT OT HAIIPSIKCHHOCTH IT10JIA.
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4). Ilone, B KOTOpOM pabOTa HE 3aBUCUT OT TPACKTOPUU JABUKEHUS, a 3aBUCUT
TOJBKO OT HAYAJIbHOTO U KOHEUHOTO MOJI0KEHUS IEPEHOCUMOr0 Tela.

25. Kaxog 6uo cunosulx 1uHUl MASHUMHO20 NOAs?

1). Ouu Bceraa 3aMKHYTHIE.

2). OHu Bcera pa3oMKHYTHIE.

3). JIlunuu MOTyT OBITH JTFOOBIMH.

4). MarsuTHbI€ TMHUU BCET/Aa MApajuIeNIbHbI IPYT APYTY.

26. Ymo nazvieaemcs uHOYyKyuel MazHumHo20 nojsi?

1). BenuuuHa, 4YKMCIEHHO paBHAs OTHONICHHWIO MAaKCUMaJIbHOTO MOMEHTA
CHUJIBI, ICUCTBYIOLIETO HA KOHTYP C TOKOM B JJTaHHOM MECTE MOJisl, K MArHUTHOMY
MOMEHTY 3TOTO KOHTYpa.

2). BenmuuuHa, 4YHUCIEHHO paBHAas OTHOILICHUIO MAaKCHUMaJIbHOW CHIIBI,
JEUCTBYIOIIEH HA KOHTYpP C TOKOM B JJAaHHOM MECTE MO0JIsl, K MArHUTHOMY MOMEHTY
ATOTO KOHTYpa.

3). BenuuuHa, 4YKMCICEHHO paBHAs OTHOIICHUIO MAaKCUMaJIbHOTO MOMEHTa
CUJIbL, IEMCTBYIOIIETO HA KOHTYpP C TOKOM B JJAHHOM MECTE€ MOJIs, K CHJIE TOKAa B
KOHTYpE.

4). BenuuuHa, YHCIEHHO paBHasg OTHOIICHUIO MAaKCUMAaJIbHOW CHJIBI,
JNEUCTBYIOIIEH HAa KOHTYP C TOKOM B JIAHHOM MECTE TO0JIsI, K CUJIE TOKA B KOHTYpE.

27. Kax maiimu uHOyKyuio MAacHUMHO20 MO 8 YeHmpe Kpy208020 MOKA 8

eakyyme?

1).B = Ml 2). Bz'u—ol.

2R R
T 21
3). B =—. 4). B = —.
)5 == )5 =2
28. Vkaorcume, no kaxot popmyne naxooumcs cuna Jlopenya.
1). F = gvB sin a. 2).F = qvBcos a.
3). F = IvBsina. 4). F = glBsin a.
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29. Kaxoii 6ydem mpaekmopus OBUNCEHUS JJIeKMPUUECKO20 3apsada 8
O0OHOPOOHOM MAZHUMHOM NOJe, ecliu OH 6llemaem 6 Noje Nnoo VeloM, 3HAYEHUs]
komopozo ne pasuwl 0° u 90° K CUNOBbIM AUHUAM?

1). [Ipsimast auHUS.

2). OKpy>XHOCTb.

3). BunToBas nuHus.

4). Cunycoupa.

30. Kax 3anucvieaemcsi 3akon Amnepa 6 ckanaprou ghopme?

1). F = IlBsin a. 2). F = IvBsina

3). F = IgB sin a. 4). F = IlBcos a.

31. Kax 63aumooeticmayiom medxcdy coboi 08a napaiieibHulx NPOBOOHUKA C
MOKOM, eCiu MOKU MeKYym 8 00HOM HAnpasieHuu?

1). IIputsiruBatorcs.

2). OTTaJIKUBAIOTCA.

3). He B3anmoieiicTBYI0T BOOOIIIE.

4). Ilpu manoii cusiie ToKa B MMPOBOJIHUKAX OHU MPUTITUBAIOTCS, TIPU OOJIBIION
— OTTaJIKUBAIOTCSI.

Monymu 5-7. OIITUKA. ®PUBUKA ATOMA U ATOMHOTI'O S1JIPA.

1. Ilonocamvimu cnexmpamu 06aaoaom:

1). TBepabie Tena

2). Kunakoctu

3). AToMapHbI€ ra3bl

4). MoJnekyJspHbIe Ta3bl.

2. Kaxoti 3aps0 umerom o -yacmuyvi?

1.0

2). te

3). —e

4). H2e

3. Kakum u3 nepeuucienHvix npubopos MOJICHO paziazams Oenvli ceem 8

cnekmp?
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1). Chepuueckum 3epkanom

2). PacceuBaroliieit TOHKOM JIMH30M

3). AudpakiimoHHOMN pemeTKoi

4). Cobuparomieit TuH30M

4. B onvime Pesepgopoa a- uacmuywvl pacceusaomcsi:
1). DneKkTpoCcTaTUYECKUM TOJIEM.

2). MarHuTHBIM TOJIEM.

3). DnexkTpoHamu.

4). Cobuparoleid TUH30M.

5. Uznyuenue homona npoucxooum npu:

1) JIBv>KeHHH AJIEKTPOHA 110 CTAIlMOHAPHOM OpOuTe.

2) Ilepexone 31eKTpOHA U3 BO30YKICHHOTO COCTOSIHUSI B OCHOBHOE.

3) Ilepexome 3MEKTPOHA U3 OCHOBHOTO COCTOSIHUS B BO30YKICHHOE.

4) Bo Bcex MepevyrcIeHHbBIX TpoIieccax.

6. /{nuna 6onnvl, naoarowe2o Ha Gomosemenm u3yyeHus yeeaudueaemcs
806oe. Bo ckonvko paz usmenumcs saolepxcusaroujee Hanpsxcenue? Paboma
8bIX00a PABHA HYIIO.

1) VBenuuutcs B 2 pasa

2) YMeHbIIUTCS B 2 pas3a

3) He usmenures

4) Yenuuutcs B 4 pasa

7. Ckopocmb pacnpocmpaHnenusi 31eKmpoMasHUMHbIX 60JIH 8 8aK)yMe.
1). 10° m/c

2). MoxeT ObITh NPOU3BOJIBLHOMN

3). 3aBUCHUT OT YaCTOTHI

4). 310° m/c

8. Umo makoe «kpacHasy epanuya pomosgpgexma?

1) KonnyecTBO KBaHTOB CBeTa, Majarolias Ha MOBEPXHOCTh B €IUHUILY
BPEMEHU
2) PaboTa BbpIX0/1a 3JIEKTPOHA U3 BEIIECTBA
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3) Yactora, mnpu KOTOPOH CKOPOCTh BBUICTAIONIMX JJICKTPOHOB
CTAHOBUTCS PABHOM HYJIIO

4) Uucno BBICBOOOXICHHBIX BcieacTBUE (oToddderTa 3JIeKTPOHOB,
MPOTIOPITMOHAIEHOE YHUCITY MMaIAl0IINX Ha TTIOBEPXHOCTh KBAHTOB CBETA

9. YUmo maxoe pomon?

1) .KBaHT sHeprum BUAMMOro W HEBUIUMOTO CBETA, PEHTTEHOBCKOTO U
raMmMma M3JIy9eHHM, 00JIaalonX OJHOBPEMEHHO CBOMCTBAMU YaCTHUIT U BOJTHBI

2). Yactuna ayeKTpOHEHUTpasibHas M JBUXKYINAACS CO CKOPOCTHIO, MHOTO
00JIbIlIe CKOPOCTHU CBETA.

3). DHeprusi peHTTeHOBCKOTO U3 TyUEHHS, MPOIIEIIEro Yepe3 BEIIECTBO

4. DHeprus cBeTa, MOTJIOIICHHAS BEIIECTBOM.

10. C nomowwio cobuparoweti 1UH3bl NOJYUUTU U300PAdCEHUe CBeMAUelcs
mouku. Yemy pasno gpoxycroe paccmosanue nunssel, ecau d=0,5 m, =1 m?

1). 0,33 m.

2). 0,5 m.

3). ,5m.

4). 3 m.

11. Kaxue 601Hbl HA3b18AIOMCSL KO2EPEHMHBIMU?

1). Unymue B 0THOM HaIpaBiICHUU U UMEIOITUE OJIMHAKOBYIO YaCTOTY.

2). Umeromne 0JMHaKOBYIO YaCTOTY U aMIUTUTYTy.

3). Umerommue oAMHAKOBYIO YacTOTYy U (a3y.

4). merorye 0JuHAKOBYIO YaCTOTY M TIOCTOSIHHYIO Pa3HOCTh (ha3.

12. Hemy pasno abcontomuoe 3HauyeHue ONMUYECKOU CUIbl coduparoujel
JIUH3bL, POKYCHOEe paccmosiHue Komopoul pagro 20 cm?

1) 0,2 anTp.

2) 20 goTp.

3) 5 anTp.

4) 0,05 nnTp.

13. Kakoe gewgecmaso nazvigaemcs onmuyecku 6o0.ee niomHuim?

1) To, y koTOporo 60Jbliie MI0THOCTb.
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2) Bonee npo3payHoe BemecTBo.
3) BemectBo, ¢ 601bIIMIM aOCOTIOTHRIM TOKA3aTeIeM TIPEIIOMIICHUS.
4) BeiiecTBo, B KOTOpOM 00JIBIIIE CKOPOCTH PACHIPOCTPAHEHUS CBETA.
14. Kakosa npupooa o-uznyienus?
1). I[ToTOK 3JEKTPOHOB
2). IloTok mpoTOHOB
3). [loTok simep aTOMOB reus
4). Tlorok KBaHTOB JJEKTPOMATHUTHOTO U3JIyYEHHs, MCIYCKAaEMBbIX
aATOMHBIMU SITIPaMHU.
15. UYmo nazvieaemcs y2nom naoenus ceema?
1). Yroa Mexy najaroiyM U OTPaKeHHBIM JTy4aMHu.
2). Yron Mexay NnaJaroliuM 1 MPeJoOMICHHBIM JIy4OM.
3). Yroa Mexy najaroiiuM JIy4OM U TPaHUIIeH pasziena ABYX Cpell.
4). Yron Mexay najaroumM JIydoM M HOPMalIbl0 K TpaHMIE pasfena,
BOCCTAHOBJICHHOW B TOYKE TAJCHUS JIy4a.
16. Ymo maxoe nonnoe eHymperHee ompadxcerue?
1). OTpaxkeHue cBeTa NMpU MEPEXojie U3 ONTUUYECKHU OoJiee IIIOTHOM Cpelbl B
MeHee TJIOTHYIO, €CJIM YTOJl TaJeHUs O0JIbIIe MPeeIbHOTO yIIa.
2). OTpaxkeHue cBeTa OT ONTUYECKH 0oJiee MIIOTHON CPe/bl IPU HOPMAITLHOM
NaJICHUH CBETA.
3). OTpaxeHue cBeTa OT ONTUYECKH OOJiee MIOTHON CPeibl IPU HOPMATLHOM
NajICHUU CBETA.
4). CKOJIb)KEHHE CBETOBOIO JIy4a BJI0JIb TOBEPXHOCTH pasjielia cpel.
KpuTtepumn onieHKH TecTa NMpH onpeaeeHUN TeKYIIero pedTUHIa CTy1eHTa
19-20 6anmnoB — naHbl mpaBUiibHBIE OTBETHI Ha 91%-100% TecTOBBIX 3agaHUM.
17-18 GannoB - maHbl IpaBUIIbHBIC OTBETHI HA 76%-90% TECTOBBIX 3aJaHUM.
14-16 GannoB - maHbl IpaBUIbHBIC OTBETHI HA 60%-75% TeCTOBBIX 3aJIJaHHMA.
0-13 6a1oB - aHbI MpaBUJIbLHBIE OTBETHI MeHee, 4eM Ha 60% TeCTOBBIX

3aJIaHAN.
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Tembl npogeccHoHATBLHO-OPHEHTHPOBAHHBIX pe(pepaTHBHBIX 10K/IA10B

AJIA BHanIII/ITOpHOﬁ CaMOCTOSITEJIbHOM paﬁoTLI o IMCIOMIIJIMHE «Pu3ukan»

1. duznyeckre METO bl ONpeIeNICHUsI KOHLIEHTPAIUU PacTBOPOB.

2. ®u3NYeCKre METOIbI UCCIETOBAHUS Ka4eCTBA MPOI0BOIHCTBEHHBIX
TOBapOB.

3. [lepcrieKTUBBI IPUMEHEHUS JOCTHKEHUSI PU3NUECKON HAYKHU B

COBPEMEHHOU TOPTOBOW TEXHHUKE.

4, VYabTpaduoneroBoe U3MydeHUE, €ro UCIOJIb30BaHUE B TUIICBOM
MPOMBIILICHHOCTH.

S. [ToBepXHOCTHBIE SIBICHUS U UX UCTIOJIb30BAHUE B IPOMBIIIJIEHHOM
BUHO/ICJIAH.

6. VYapTpa3ByK U €ro UCIOJIb30BAHUE B MUIIEBBIX TPOU3BO/ICTBAX.

7. Bxraa pycckux ¢Gu3MKOB B pellIeHUE PO I0BOILCTBEHHON MPOTPaMMBI.

8. TeMrepaTypHbIil 1 CBETOBOW PEXKUM MPU XPAHEHUU TIJI0I0BO-SITOTHBIX
COKOB.

Q. Binsinue ynakoBKH, yCIOBUN XpaHEHUS U TPAHCIIOPTUPOBKH Ha

(bu3nuecKue CBOMCTBA MPOAYKIMHU, U3TOTOBJIEHHOMN U3 PACTUTEILHOTO ChIPbS.

10. ®wusuka — 0CHOBa KOHCTPYHUPOBAHUSI COBPEMEHHOM armapaTyphl s
MULIEBBIX TPOU3BOCTB.

11.  OmnpexaeneHue YUCTOTHI KUJIKOCTH pePPAKTOMETPUUECKUM METOIOM.

12. ®dusnueckue METO/Ibl ONPEIEICHUS COAECPKAHMSI CaxapoB B paCTBOPAX.

13. Hcnonws3oBaHre MUKPOBOJIHOBOTO U3TyUYEHUS B MULIEBOI
POMBIIIIEHHOCTH.

14. Kuakwue KpucTawibl U UX TPUMEHECHHUE.

15. Pycckue ¢usuku — naypeatsl HoOGeneBckoi npemun.

16. YapTpa3ByKOBBIE METOJIbI ONPEICICHUS COEPKAHUS KUPOB B MHUILIEBHIX
NPOIYKTaX.

17. Hcnonws3zoBaHue MH(PPAKpaCHOTO U3ITyUYEHHUS 1711 00PAOOTKH MUILIEBBIX

IIPOYKTOB.
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18. ®dusmnueckue xapaKTEPUCTHKH, ONMPEIEISIONINE KaueCTBO PACTUTEILHOTO
CBIPbS, U CITIOCOOBI UX U3MEPEHHUS.

19. MUcnonw3oBanue GpU3NYECKUX 3aKOHOB B TEXHOJIOTUU MPUTOTOBICHUS
N1BA.

20.  AHTUNpUTapHbIE TOKPHITUSA, UX CPABHUTEIbHAS XapaKTEPUCTUKA U

HCIIOJIB30BaHHUC.

Kpurepuu onenkn pedepara/pedepaTUBHOIO A0KJIAAA MPH
onpeeJeHNN TEKYIEro pedTHHIa CTyeHTa

9-10 OGamioB BBICTABISETCS CTYJEHTY, €CIU CTYJIEHT TIPEICTaBHII
coJiep>KaHue, TMOJHOCThIO COOTBETCTBYIOLIEE 3asBJICHHON TeMe padOThl, BBIACIINI
U PacCMOTpEJI OCHOBHBIE BOIIPOCHI, BHIPA3nJl CBOE MHEHHUE 10 C(HOpMYyIUPOBAHHOM
npoOieme, aprymeHTUpoBasl ero. IlpuBeneHbl JaHHBIE OTEYECTBEHHOW U
3apyOeKHON JIUTEPATYPHI, CIIpaBOYHAs nHpopmarusi. PaccmoTtpenst
npodeccuoHaNbHbIE acleKThl MpobsieMbl. CTYIEHT MOKa3and BJiaJeHHE HABBIKOM
CaMOCTOATENLHON HCCIEN0BATENbCKON pabOThl MO TEME; METOJAAMH U MPUEMAMHU
aHaIM3a TEOPETUYECKUX W/WIM TMPAKTUUYECKUX AaCIeKTOB H3y4aeMoul 00JacTH,
ymenue pabdorarb c¢ guteparypoir u MHTEPHET-pecypcamu. ®aktuueckux
OLIMOOK, CBS3aHHBIX C NOHMMaHWeM mpoOiemsl, HeT. OdopmiieHne padoThI
COOTBETCTBYeT TpeOoBanusaM. [Ipu ycTHoO# 3amure pedepara CTYIEHT MOKa3am
YyMEHHE apryMEHTHUPOBATh CBOIO TOUKY 3pEHHS, OTJIMYHOE 3HAHUE MaTepuasa,
MPEJCTaBICHHOTO B paboTe, XOpollee BiaJeHUEe JOTUUECKH BRICTPOCHHOM YCTHOM
peubIo.

/-8 - OamioB - paboTa XapaKTEpPHU3yeTCS CMBICIOBOM OOIIHOCTHIO,
CBSI3HOCTBIO U TMOCIIEA0BATEIILHOCTHIO U3JIOKEHHUS; JOMYyIIeHO He Oosiee 1 ommoku
py OOBSICHEHUH CMBICTIA WK coJiepkanust mpoosembl. Coaiepskanne, B OCHOBHOM,
COOTBETCTBYET 3asBJICHHOM Teme. /[l apryMeHTaluu MPUBOIATCS JaHHBIC
OTEUECTBEHHBIX M 3apyOeKHBIX aBTOPOB. PaccMoTpeHbl mpodeccruoHambHbIC

ACIICKThI HpO6HeMBI. HpOI[CMOHCTpI/IpOBaHBI HCCIICA0OBATCIbCKUE YMCHUS H
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HaBbIKM. Cepbe3HbIX (PAKTUYECKUX OLIMOOK, CBSI3aHHBIX C TOHUMaHUEM
npobsieMbl, HeT. JlomymieHsl ofHa-iBEe OMMOKKM B odopmiieHuu padbotsl. [lpu
YCTHOM 3ammre pedepaTta CTYJECHT OKa3all yMEHUE apTyMEHTUPOBAThH CBOIO TOUKY
3peHHusA, XOpollee 3HAaHWE MaTepHalia, MPEICTAaBIEHHOTO B padoTe, Xopolee
BJIaJICHUE JIOTHUYECKH BBICTPOCHHOM YCTHOM pEYbIo.

5-6 0a/oB - CTYAEHT MPOBOAMT JOCTATOYHO CAMOCTOSITENIbHBIN aHaIu3
OCHOBHBIX BOIIPOCOB TEMBI; B LIEJIOM IOHMMAET CYIIHOCTh PacCMaTpUBAaEMBbIX
bu3nUecKuX SIBIICHUN, OJIHAKO JOIYCKAaeT HapyUIEHUE MOCIeA0BATEIIbHOCTU U
CBA3HOCTH B MW3JI0KE€HHMU BompocoB. [lpemyaraemplii Marepuan, B OCHOBHOM,
COOTBETCTBYET TeMe palboTel. PaccMOTpeHbl HEKOTOpbIE MPOQPECCHOHAIBHBIE
acnekThl mpooOiemsbl. Mcnonbsytores nauteparypusle ucrounuku u MHTEPHET-
pecypcbl.  JlomymieHo He Oosnee 2 omuOOK B COAEpPKaHUU BOMPOCOB U B
oopmiienun pabotel. [Ipu ycTHON 3amuTe pedeparTa CTyAEHT NoOKa3al yMEHUE
U3JI0KUTh CBOKO TOUKY 3pEHUS, 3HAHUE OCHOBHOI'O MaTepHuala, PeACTaBICHHOIO B
pabore.

0-4 Gamma - pabora mpeacTaBiIseT cOO00M MEpPEeCKa3aHHBIA WIIM TOIHOCTHIO
NepenuCcaHHbli MCXOJHBIA TEKCT 0e3 Kakux Obl TO HU ObUIO KOMMEHTapHEB,
ananuza. He packpeito comepxanue teMbl. He paccMoTpeHsl npogeccroHanbHbIe
acnekTbl mpobnembl. JlomyiieHo Tpu uiaM 0oJjiee TpeX OMIMOOK B HU3JIOKCHHUH
CYLIHOCTH BOIIPOCOB M B oQopmieHuH padoThl. Mcnosib3yroTcsi ycTapeBIIUe
ucTouyHuKM uHpopManuu. Ilpum ycTHOU 3amure pedepata CTyAEHT HE YMeEET
U3JI0KUTh CBOIO TOYKY 3pEHMs, MOKa3blBAET HE3HAHME OCHOBHOIO MaTepuala,

MPEICTABICHHOTO B paboTe, HE BIA/ICET CBI3HOM YCTHON Peublo.
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