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BBenenue

Cornacno ®I'OC: «IIpu dopmupoBanuu OIIOII oOpa3oBaTenbHOE YUpEKIACHHE
...00s3aH0 obecrieunBaTh 3PPEKTUBHYIO CAMOCTOSTENBbHYIO pabOTy 00YYarOIINXCS B COUETAaHUU
C COBEpILEHCTBOBAaHMEM YIPaBJICHHUS €I0 CO CTOPOHBI TpernojaBaTeleii u MacTepoB
MIPOU3BOJCTBEHHOTO OOYUEHHUS. . .»

VYBenuueHue A0NMM BHEAYAUTOPHONH CaMOCTOSITENBHON paboThl O0Oy4YaroOIIUXCS MpH
peanuzanus HOBeIX DPI'OC, TpebyeT COOTBETCTBYIOIIEH OpraHu3aldd y4yeOHOro mpolecca U
COCTaBICHHUS y4eOHO-METOIUYECKOW MOKYMEHTAllUH, pa3padOTKU HOBBIX JAUJAKTUYECKUX
MOIXOJIOB JIsI TNIyOOKOT0 CAMOCTOSITEILHOTO YCBOSHHS 00yUaIoIUMUCS yueOHOro MaTepurania.

B mpomecce TBOpueckol JeATENBHOCTH MpenojaBaTelb (OPMUPYET COOCTBEHHYIO
CUCTEMY  PYKOBOACTBA  CaMOCTOATENbHOW  pabOTOM  CTYNEHTOB, TMOAOMpPAET  BHUJBI
CaMOCTOSTENIbHOH  pabOThl B COOTBETCTBUHM CO  CHEIU(UKOM  JUCHUIUIMHBI WA
MEXIUCHUTUTMHAPHOTO Kypca, BbIpabaThIBA€T CBOM KPUTEPUU OIICHKH U T.J.

JlaHHbIE METOJMYECKHE yKa3aHUS MO OPraHU3allid U MPOBEIECHUIO0 CAMOCTOSTENLHON paboThI

CTYJEHTOB COCTaBIICHbI B COOTBETCTBHH C cofiepxaHueM padboueii mporpammel YIIB. 02 dusnka
st crienranbHocTd 09.02.04  MHbopmarmoHHbIe CUCTEMBI (IO OTPACIISIM) B TEUCHHE
uzydyaerca 2-x cemecTtpoB. OOmmii 00beM BpeMEHH, OTBEICHHBIM Ha BBINOJIHEHUE
CaMOCTOSITENILHOM paboThl COCTaBISIET B COOTBETCTBUM C Y4YEeOHBIM IUIaHOM U paboueid
nporpammoii YIIB. 02 ®@usuka — 71 yac.

Meroanueckue ykasaHusi [pPU3BaHbl [OMOYb CTYJEHTAaM MPAaBWIbHO  OpPraHU30BAThH
CaMOCTOSITENIbHYI0 Pa0OTy H palMOHAIBHO UCIHOJIB30BaTh CBOE BpEMsl TpU OBIAJACHUU
conepxkanueM YIIB.02 ®usuka, 3akpersieHUM TEOPETUYECKHX 3HAHUM U yMEHUM.
CaMmocTtosTenbHasi paboTa HampaBieHa Ha OCBOEHHE CTYJEHTAaMHU CJEIYIONINX Ppe3ylIbTaToB
ob0yuenusi cornacHo ®I'OC CIIO cneunansHoctu 09.02.04 HMHbOpMaMOHHBIE CHUCTEMBI (IO
oTpaciaM) U TpeboBaHusM padbodeii mporpammel YIIB. 02 ®dusuka cneuuansHoctu 09.02.04
NudopManimoHHbIe CHCTEMBI (ITO OTPACIISIM)

NMPAKTHYECKUI ONbIT:
-T0JIH30BaThCsl HEOOXOUMOM y4eOHOW U CIPaBOYHOM IUTEPATypOil, MCMOIB30BATh 3aKOHBI
(bu3KUKY IPU OOBSICHEHUU PA3IUYHBIX SBICHUHN B PUPOJIE U TEXHUKE;
- pelaTh 33J1a4u Ha OCHOBE M3yYEHHBIX 3aKOHOB M ¢ IPUMEHEHHUEM M3BECTHBIX (POPMYIT;
- IOJIb30BaThCs MeXIyHApOJHON CUCTEMOM eTUHUIL TP PEIICHUU 33]1aY;
MEePEeBOIUTH EAUHUIIBI GU3NYECKUX BenuurH B equHuIbl CU B X01€ 1a00paTOpHBIX 3aHITHIA:
- MPUMEHSTH MpaBUiia TEXHUKU 0€30MaCHOCTU MpHU oOpalleHuu ¢ GU3NYECKUMU MpudopaMu U

O60py,Z[OBaHI/IeM;

- CHHMATHh IIOKa3aHusi C (1)I/ISI/I‘ICCKI/IX HpI/I60pOB;

-COCTaBJIATH Ta6J'II/II_[bI 3aBUCUMOCTH BCJIMYHH U CTPOUTH Fpaq)I/IKI/I; OLICHUBATH n -
BBIYHCIIATD IIOI'PCHIHOCTHU H3MepeHHﬁ; COCTaBJIATb OTYCT n ACJIaTh BBIBOBI 110

MIpOJIeNIaHHOM paboTe

OcBoenue cogepxanus yaeOHoro mpenmera YIIB. 02 ®usuka obecrneuyuBaeT JOCTHKEHHE
CTYJIEHTaMH CIEAYIOIUX Pe3yIbTaTOB
*JIUYHOCTHBIX:

- YyBCTBO TOPJIOCTH U YBaKEHUS K UCTOPUH U JOCTHUKEHHUSIM OT€YECTBEHHON (PU3NUECKON HAYKH;
(bu3nYecKy rpaMOTHOE MOBEACHNE B MPO(ecCHOHANBHOM AESITETbHOCTH U OBITY PU OOpaIlleHuu
¢ mpuboOpamMu U yCTPOMCTBAMH;

- TOTOBHOCTHb K MPOJOHKCHHIO O0pa30BaHMS W TOBBIIICHHS KBaTU(pUKAIUKW B H30paHHOM
npodecCHOHaNbHON IEeATENBHOCTH U 0OBbEKTUBHOE OCO3HAHUE POJIK (PU3UYECKUX KOMIIETECHIUI
B 3TOM;

- yYMEHHE HCIOJb30BaTh JOCTIKEHUS COBPEMEHHOW (QU3MYecKoi Hayku M (PU3UYECKHX



TEXHOJIOTHI /il TOBBIIIEHUS COOCTBEHHOTO HWHTEIJIEKTYalbHOTO pPAa3BUTHS B BbIOpaHHOMN
npoecCHOHANBHOM 1eATENbHOCTH;

- YMEHHUE CaMOCTOSTEeNbHO J0OBIBaTH HOBBIC IS ceOa (pu3MUecKHe 3HAHUS, WUCHONb3Ys IS
3TOTO AOCTYIIHbIE UCTOUHUKH MH(POPMAIUH;

- YMEHHUE BBICTPauBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIICHUS B KOMAaHJIE M0 PEIICHUIO0 OOIIMX
3ajauy;

- YMEHHUE YIPaBJIATh CBOCH MO3HABATENbHOMN JEsATeNbHOCTHIO, TPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIJIEKTYaIbHOTO Pa3BUTHS;

*MeTanpeIMeTHBIX:

- UCTIIOJIb30BaHUE PA3NUYHBIX BHUJIOB MO3HABATENLHOUN AESITENBHOCTH ISl pEIICHUs (PU3NYEeCKHX
3a/1a4, MPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS (HAOIIOICHUS,

OMHCAHUs, W3MEPEHHsI, HKCIEPUMEHTA) JUIsi W3YYEHHUS Pa3IUYHBIX CTOPOH OKpY Karollen
JeHCTBUTEIBLHOCTH;

- HUCIONB30BaHHWE OCHOBHBIX HWHTEIUICKTYalbHBIX OMEpaluii: TOCTaHOBKU  3aJauH,
dbopMynupoBaHUs TUIOTE3, aHalW3a M CUHTE3a, CpaBHEHHUsA, 00O0OIIEHUS, cHcTeMaTH3alluy,
BBISIBJICHHSI IPUYMHHO-CIICACTBEHHBIX CBA3EH, MOMCKA aHAJIOroB, (HOPMYIHPOBAHUS BEIBOJIOB AJIs
U3YYCHUS DPA3IUYHBIX CTOPOH (U3MYECKUX OOBEKTOB, SIBJICHUN M MPOLIECCOB, C KOTOPBHIMHU
BO3HHKAET HEOOXOAMMOCTh CTAIKUBAThCA B podecCHoHaIbHOU chepe;

- YMEHHE T€HEPUPOBATh UJIEU U OTIPEENATh CPEACTBA, HEOOXOAUMBIE ISl UX Peallu3alliu;

- YMEHHE HCIIOJIb30BaTh Pa3jMyYHble MCTOYHUKHU JUIS TMOJIy4YeHHs (U3HuecKoil MHQopMaIui,
OLICHUBATH €€ JOCTOBEPHOCTH;

- YMEHHE aHAIU3UPOBATh U MIPEJCTABISTh MH(OPMAIIMIO B PA3IUYHBIX BUIaX;  YMEHHE
myOJIMYHO MPEACTABIAThH Pe3yIbTaThl COOCTBEHHOTO MCCIEA0BaHMUS, BECTH IUCKYCCUU, TOCTYITHO
Y TapMOHUYHO coueTas cofiepxaHue u GopMbl IIpeIcTaBIsieMol HHPOpMAIUH;

*lpeAMEeTHBIX :

- c(OpPMUPOBAHHOCTh TMPEACTABICHUNH O POIM U MecTe (U3UKH B COBPEMEHHOH Hay4dyHOMU
KapTUHE MUpa; MOHUMaHUe (PU3NUECKON CYIIIHOCTH Ha0II01aeMbIX BO BeeneHnHoi sBneHuit, ponu
¢bu3uku B GOpMUPOBAHUU KPYTro30pa U (HyHKIIMOHATBHOW TPAMOTHOCTH YeNIOBEKa /I PEIICHUS
MPAKTUYECKHX 3a/1a4;

- BJIa/ICHHE OCHOBOIMOJATAIOIIUMU (PU3NUYECKUMH MOHITHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH 1
TEOPHUSMU; YBEPEHHOE UCTOIb30BaHUE (PU3MUECKON TEPMUHOIOTUHH CUMBOJIMKH;

- BIAJCHHE OCHOBHBIMH METOJaMH HAYYHOIO T[IO3HAHHUS, WCIOIb3YeMbIMH B (HU3UKE:
HaAOII0IEHUEM, ONTUCAHUEM, HU3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHus 00pabaThIBaTh pe3yabTaThl U3BMEPEHHH, 0OHAPYKUBATH 3aBUCUMOCTh
Mexay (PU3NYECKUMU BEIMUNHAMU, OOBSICHITH MOJIYYCHHBIE PE3yIbTaThl U JeNaTh BHIBOBI;

- ¢(hOpMHUPOBAHHOCTh YMEHUS peliaTh PU3NUECKHE 3a/1a4H;

- (GopMHUpPOBAHHOCTH YMEHHS MPUMEHSATH IONYYCHHBIE 3HAHUS Ui OOBSICHEHHUS YCIOBUM
MpoTeKaHus (U3NYECKUX SIBICHUN B mpupoze, mpodeccuoHanbHOU cdepe U IIsl MPUHATUS
MPAKTUYECKHUX PEIICHU B TOBCEIHEBHOM JKU3HH,

- c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3UILMU MO OTHOMICHHIO K (U3UYECKON HH(pOpMAINH,
MOJTy4aeMOi U3 pa3HbIX HICTOYHHUKOB.

Buabl 1 popmMbI caMOCTOATENIbHONH PA0OTHI CTYACHTOB 110
. 02 ®uzuka (mo mporpamme 06a30BOI MOATOTOBKH)

o CucremaTnueckas mpopadoTKa KOHCTIEKTOB 3aHATUN, yUeOHOU IUTEPaTypHhI.

o CaMocTosTeIbHOE H3Y4YCHHE MaTepuaia U KOHCIEKTHPOBAaHUE JEKIU Mo yueOHOU
JTUTepaType.

o Hanucanune u 3ammra 10Kjiana; MOATOTOBKA K COOOILICHUIO WM Oecele Ha 3aHITHH IO
3aJJaHHOM MpenoaaBaTeneM TeMe (C y4eTOM HCToIb30BaHus HTEepHET-pecypcoB).

o BrinmonHnenue pacueTHbIX 3a/1aHUH.



1.

e PaGora co cpaBo4HOM TUTEpaTypOH.
o Odopmrenne oTyeToB Mo Ja00paTOPHBIM paboTaM, U OArOTOBKA K MX 3aIIHTE.
o [ToaroroBka Kk KOHTPOJIBHBIM paboTam, SK3aMEHY.

OO0mue MeToauYecKne YKa3aHUsI PYKOBOACTBA
CaMOCTOSITe/IbHOI padoTOi CTY/ICHTOB

1. YeTko CTaBUTH 3aj1auy MPEICTOAIICH CAMOCTOSATEIBHOM PabOTHI.

2 JloOuBaThCs, YTOOBI CTYACHTHI BBHITIOJHSUIA CAMOCTOSITEIILHYIO pabOTy OCO3HAHHO, T.C.
SICHO MPECTABIISIIN TCOPETUUCCKHE OCHOBBI BBITIOIHSACMBIX JICHCTBHUH.

3. BoBpeMmst npeaynpexiaTh CTyIGHTOB O THIIMYHBIX ONIMOKaX M BO3MOXHBIX CIIOCO0AaX MX
n30exKaHus.

4, Oxka3bIBaTh CTyI€HTaM IIOMOIIb, HE BMEIINBASICh B UX paboTy 0e3 He0OXOJUMOCTH.

5. [Tpu momyiieHuu CTyIeHTaMU OMIHOOK MOIBOIUTH UX K OCO3HAHUIO U MIOHUMAHUIO CYTH
U TpPUYHH OIMIMOOK, C TeM, 4YTOOBI CTYIEHTBI CAaMOCTOSTENLHO HAIUIM CHOCO0 HX
MPEIYIPEIKACHUS U YCTPAHCHUSL.

6. [IpakTHKOBaTh TPOMEKYTOUHBIH KOHTPOJb XOAa M PE3YyJIbTaTOB CAMOCTOSTEIBHOM
paboThI CTYJICHTOB.

7. ParnmonanbHO pacrnpenessTh 3aJaHusl CAMOCTOSATEIILHOW PabOThI IO CIOXKHOCTH C YUETOM
WH/IUBUYATBHBIX OCOOCHHOCTEH M CITIOCOOHOCTEH CTYICHTOB.

8. CtuMynupoBaTh W TMOOLIPSITH MPOSIBICHUS TBOPYECKOTO IMOAXO0JA CTYIEHTOB K

BBINOJIHEHHUIO 3aJaHUM.
. YMeno coueraTh HHAUBUAYAJIbHYIO U KOJUICKTUBHYIO pa60Ty CTYACHTOB.
10. HpI/I OL€CHKC XO0Ja M HTOI'OB CaMOCTOSITEILHOMN pa6OT]E>I CTYACHTOB HCXOIUTH U3
ITIOJIOXKUTCJIBHBIX MOMCHTOB B UX pa60Te.
ITocTostHHO IIPaKTUKOBATb B XO€ CaMOCTOSITEILHOMN pa6OT]E>I o6pa1ueHHe CTYACHTOB K pa3HbIM
HCTOYHHMKaM
Cucmemamuueckasn npopaﬁomlm KOHCneKkmoe 3amlmm7, yll86H012 u cneuuaﬂbuoﬁ
mexnutwcxoﬁﬂumepamypbt

2. Iloozomoexa Kk KOHMPOJIbHLIM PAOOMAM, IK3AMEHY

1. BHumarenbHO npouMTaiiTe MaTepuai o KOHCHEKTY, COCTaBJIEHHOMY Ha y4eOHOM
3aHATHUM.

2. ITpounTaiite TOT XKe MaTepHual 1o y4ueOHUKY, yueOHOMY ITOCOOHIO.

3. ITocrapaiitech pa3o0paTbCsi C HEMOHSATHBIM, B YACTHOCTH HOBBIMH TEPMHUHAMHU.

Yacto He3HaHUE TCPMHUHOJIOTMK  MEIACT CTYACHTAM  BOCIIPpUHHMATL  MAaTCpHal Ha
TCOPCTHUYCCKUX U J'Ia60paT0pHO—HpaKTI/I‘leCKI/IX 3aHATUAX Ha JOJIZKHOM YPOBHC.

4, OTBeTbTE HA KOHTPOJIbHBIC BOIIPOCHI JIsI CAaMOIIPOBCPKH, UMCIOIIIUCCS B yqe6HI/n<e
HJIU MPEAJIOKCHHBIC B TAHHBIX MCTOANYCCKUX YKA3aHUAX.

5. KpaTKO MEPECKAKUTE COACPIKAHUC NU3YUCHHOT'O MaT€pHuajia «KCBOUMU CIIOBAMI)).

6. 3ay‘II/ITe «pa60qI/Ie OomnpcCacCiICHUA» OCHOBHBIX HOHHTHﬁ, 3aKOHOB.

7. OcBouB TeOpeTI/I‘{eCKI/Iﬁ MaTcpural, an/ICTynaﬁTe K BBIITIOJIHCHHUIO SaﬂaHHﬁ,

yIPaXHEHW; PEIICHUIO 3a]la4, PACYCTOB CaMOCTOSTEIILHOW PabOThI, COCTABICHHIO TPa(UKOB,
TaOJIUII U T.1.

IMoka3aTen OLEHKH PE3yJITATOB BHEAYAUTOPHON CAMOCTOSTEILHON pabOTHI:

- Ka4eCTBO YPOBHsSI OCBOCHHSI YY€OHOTO MaTepuaa;

- YMCHHE HCIOJIb30BaTh TEOPETHUCCKUE 3HAHMS TPHU BBHIMOJHCHUH MPAKTHUYECKUX 3a]ad
WM OTBETE Ha MPAKTHKO-OPHUEHTUPOBAHHBIC BOITPOCHI;

- 000CHOBAaHHOCTH M YETKOCTH M3JI0KEHHS OTBETA

3. Camocmosamenvnoe uzlyuenue mamepuaila U KOHCREKmMUpOBAHUe JleKl{uﬁ no yll86ﬂ0ﬁ u
cneuuaﬂbuoﬁ mexnutwcxoﬁﬂumepamype

1. IIpy moaroroBke 3agaHMs MCIOJB3YHTE PEKOMEHAyeMble IO JaHHOW TeMe
YUeOHUKH, TEXHUYECKYIO JIUTepaTypy, MaTepuaybl 3JIEKTPOHHbIX OHOIMOTEK WM ApYyTrue



NuTepHeT-pecypcehl.

2. BaumarensHO HpO‘IHTﬂﬁTC Marepuaji, II0 KOTOpOMY Tpe6yeTc;1 COCTaBUTH
KOHCIICKT.

3. HOCTapaﬁTeCB pa306paTLc>1 C HCIIOHATHBIM, B 4aCTHOCTH HOBBIMH TCpMHUHAMH H
IIOHATUAMMU.

4, KpaTKO MEPECKAKUTE COACPIKAHUC NU3YUCHHOT'O MaT€pHuajia KCBOUMU CIIOBAMM)).

5. CocraBbTe IUIaH KOHCIICKTA, AKICHTHPYSA BHUMAHUC Ha Hauboyee Ba)KHBIE
MOMCHTHBI TCKCTA.

6. B cooTBeTCTBUM C IIJIAHOM BBIIUIINATE 10 KaXXKAOMY IIYHKTY HCCKOJIbKO OCHOBHBIX

MPeI0KEHUH, XapaKTEPU3YIOIINX BEIYIIYI0 MbICIIb OMUCHIBAEMOT0 MMyHKTA IUIaHA.
4. Hanucanue u 3auwuma 00K1aoa, no020moeKa K cooduieHulo uiu deceoe Ha 3aHAMUU HO
3A0aHHOIl npenoodasamesiem meme

l. Bribepere Temy u3 MpeasioKEHHOH TMpernojaBaTelieM TEeMaTUKH JOKIAZO0B M
coobOmieHuii. Bbl MoOkeTe CcaMOCTOSITENBHO TMPEANIOKUTh TEMY C YYETOM H3Yy4aemoro
TEOPETUYECKOr0 MaTepHaa.

2. [Tpu moAroToBKe q0KIaaa, COOOIICHHUS UCIIONB3YHTE TEXHUYECKYIO IUTEPATypy MO
BBIOpAHHOM TeMe, dTEKTPOHHBIE OMOIHOTEKH Uiu Apyrue MHTepHeT-pecypehl.

3. ChenaiiTe UTAThl U3 KHUT U CTaTell MO BBIOpaHHOU Teme. (0OpaTUTE BHHUMAaHUE
Ha HETOHSTHBIC CJI0BA U BBIPAXKEHHUS, YTOUHUTD MX 3HAYCHHE B CIIPABOYHOI TUTEpaType).

4. [Ipoananu3upyiite cCOOpaHHBI MaTepwal U COCTaBbTE IUIAH COOOIICHHS WIH
JIOKJIaJa, akIIEHTUPYS BHUMaHUE Ha Hanbosiee BAXKHBIX MOMEHTAX.

5. Hanummure OCHOBHBIE MOJIOKEHUS COOOIIEHUS WM JOKIaZa B COOTBETCTBHU C
IJIJAHOM, BBIITUCHIBAS 110 KAKJIOMY IIYHKTY HECKOJIBKO IPEJIOKEHUN.

6. [lepeckakute TEKCT COOOIIEHUS WM JT0KJIa/1a, KOPPEKTUPYS MOCTIEA0BATEIBHOCTh
M3JI0KEHUS MaTepuaa.

7. [logroroBneHHsld  AOKJIAM  JOJDKEH  COINPOBOXKIAThCA  MpE3eHTaIUeH,
WJUTFOCTPUPYIOLLEH €r0 OCHOBHBIE MOJI0KEHHUSL.

Iloxka3aTe/u OLlEeHKH PE3yIbTaTOB BHEAYTUTOPHOM CAMOCTOSITENILHOM PabOTHI:
- IOJIHOTA ¥ KAY€CTBEHHOCTh MH(OPMALIUU TI0 3aJaHHOU TEME;
- cBOOOHOE BIIaJIcHUE MAaTEPUATIOM COOOILIEHUS HIIN AOKIAa;
- JOTUYHOCTh U YETKOCTh U3JI0KEHUS MaTepuana;
- HaJIMYME U Ka4eCTBO IPE3ECHTAlMOHHOTO MaTepuasa.
5. Bvinoanenue pacuemuvix 3a0aHuil
6. Paboma co cnpagounoii iumepamypoii

1. BuuMarenpHO mpoyHTaliTe TEOPETHUECKUN MaTepHal - KOHCIEKT, COCTaBICHHBIN
Ha y4yeOHOM 3aHsaThH. Beimummre GopMysl U3 KOHCIIEKTa [0 U3y4aeMon TeMe.

2. OOpaTtuTe BHUMaHue, KaK UCTOIb30BAINUCH JaHHbBIE (POPMYJIBI IPH PEIICHUH 33124
Ha 3aHSATUH.

3. Boimumure Bamn BapwaHT 3aJaHUs, MPEUIOKEHHOTO B JIAHHBIX METOJUYECKHX
yKa3aHUSAX, B COOTBETCTBUH C MOPSIKOBEIM HOMEPOM B yUE€OHOM KypHaJe.

4. Pemmte mpenioxeHHY0 3a7a4y, UCTIONb3YsI BEIMUCAHHBIE (hOPMYIIBI.

5. B ciyyae HeoOX0uMOCTH BOCTIONB3YHTECh CIIPABOYHBIMU JAHHBIMHU.

6. [Ipoananu3upyiiTe MOMyYEHHBIM pe3ynbTaT (IPOBEPHTE Pa3MEPHOCTH BEIUYHH,

MPAaBWJIBHOCTh TMOACTAHOBKM B (OPMYIIbI UYWCICHHBIX 3HAYEHUN, MPABUIBHOCTH PAaCUETOB,
MPABIJILHOCTH BBIBOJIA HEU3BECTHON BETMYHMHBI U3 (DOPMYIIbI).

7. Pemenne 3amay  JODKHO CONMPOBOXKIATHCS HEOOXOJMMBIMH  ITOSICHCHUSMH.
Pacuérnbie ¢GopmMynbl MPUBOIUTE HA OTIACIBHON CTPOKE, BBIACISS M3 TEKCTa, C yKa3aHHEM
pasMepHocTH BenuuuH. DOpMyIbl 3amuchiBaiiTe cHavyana B obOmeM Buae (OyKBEHHOE
BBIpQKEHHE), 3aT€M MOJICTABIISITE YHCIOBBIC 3HAYCHHI O3 YKa3aHUsl pa3MEepPHOCTEH, MOCie Yero
MpPUBEAUTE KOHEUYHBIA pe3ylnbTaT pacu€THOM BenuuuHbl. OKOHYATENBHBIM OTBET CIEAYET
npuBOAUTH U B cucteme CU.



Iloxka3aTe/u OLlEeHKH PE3yIbTaTOB BHEAYTUTOPHOU CAMOCTOSITENILHOM PabOThI:
- TpaMOTHasI 3aMKCh YCIOBUS 331a4U U €€ PEICHUS;
- TPaMOTHOE UCTOIb30BaHUE (POpMYT;
- TPaMOTHOE UCTOJIb30BAaHUE CIIPABOYHOM JTUTEPATYPHL;
- TOYHOCTb U TIPAaBUIBLHOCTh PACUYETOB;
7. Ogpopmnenue omuemog no 1a00pamopHvIM U RPAKMUYECKUM PAOOMAM U NOO2OMOBKA K UX
3aujume

l. OObpaTtutech K METOIMYECKUM YKa3aHHIM IO MPOBEACHUIO Ta0OPATOPHBIX
U MpaKTUYEeCKuX padboT u oopmute paboTy, yKa3aB Ha3BaHUE, LIeTb U KPATKUH MOPAIOK
MPOBEICHUS paOOTHI.
2. [ToBTOpPUTE OCHOBHBIE TEOPETHUECKUE MOJIOKEHUS IO TeME J1ab0paTOPHOIA
WM TIPaKTUYECKOU pabOThl, UCTIONB3YsI KOHCTIEKT JIEKIUN WK METOUYECKIE YKa3aHUs.
3. CdhopmynupyiiTe BBIBOABI MO pe3yibTaTaM paOOTHI, BBIMOJIHEHHON Ha
yueOHOM 3aHATUH. B ciydae He0OX0AMMOCTH 3aKOHYUTE BHIMIOTHEHUE PACUETHON YacTH.
4. [ToAroToBbTECH K 3aIIUTE BBHIMOJIHEHHON pabOTHI: MOBTOPUTE OCHOBHBIC
TEOPETUYECKHE TMOJIOKEHUS U OTBETbTE HAa KOHTPOJIBHBIE BOIPOCHI, MPEACTABICHHBIC B
METOJIMYECKUX YKA3aHHIX M0 MPOBEACHUIO JTa00PaTOPHBIX UIIH MPAKTUYECKUX PadoT.
IToxa3aTe/u OLleHKH PE3yIbTATOB BHEAYTUTOPHOM CAMOCTOSITENILHON paOOTHI
- oopmiieHre 1aOOPATOPHBIX U MPAKTUYECKUX PadOT B COOTBETCTBUU C TPeOOBAHUSIMU,
OMHCAaHHBIMH B METOJUYECKHUX YKA3aHUSIX;
- KAUECTBEHHOE BBITIOJIHEHNE BCEX ATAOB PabOTHI;
- HEOOXOAMMBIA U JOCTATOYHBIA YPOBEHb MOHMMAHMUS LEIH U TOPSAKA BBIOTHEHUS
padoTHI;
- IpaBUJIbHOE OpOpMIIEHHE BBIBOAOB PaOOTHI;
- 000CHOBAaHHOCTH M YETKOCTh U3JI0KEHHS OTBETA Ha KOHTPOJIbHBIE BOMPOCHI K paboTe.
3agaHust VIS CAMOCTOSITEIbHOT0 BHINIOJTHEHUS

Bompocel 1 3amaHus cocTaBieHbl B COOTBETCTBUU paslielaMM U TeMaMu paboueit
nporpamMmbl  YIIB.02 ®uszuka nns cneuuansHoctu 09.02.04 MubopmannoHHbIE cUCTEMBI (TI0
oTpaciiAM) AJisl y100CTBa IPU CaMOCTOSITENIbHOM MOATOTOBKE CTYICHTOB K Y4EOHBIM 3aHITHSIM.

BBenenue
Ouzuka — (PpyHIaMEeHTaIbHAs HayKa O IPUPOJIE.

EcTtecTBeHHOHAYUYHBII METO/I TO3HAHUS, €r0 BO3MOXKHOCTU U TPAHUIBI TIPUMEHUMOCTH.
DKCIepUMEHT U TeOpHs B Mpollecce MO3HaHUs NMPUPOAbl. MoaenupoBanue GU3NIECKUX SIBICHUN
Y TIPOIIECCOB

Pounb sxcnieprMeHTa 1 TeOpUU B MPOIECCe MO3HAHUS MTPUPOIbI
Cucmemamuyeckas npopabomka KOHCNeKmog 3ansamuii no meme — I uac
Iloocomosums coobwenue no meme:
[TpousBoaCTBO, MEepenaya U UCIOIB30BaHUE STIEKTPOIHEPTUU
CoBpemenHas (puznueckast KapTUHa MUpPa
ConHile — MCTOYHUK )KM3HU Ha 3eMiie.
3nauenue ¢usuku npu ocBoeHuu mnpodeccuit CIIO u cnenmansuoctu 20.02.02 3ammwmra B
Ype3BBIYAIHBIX CUTYyAIIHSIX.

Pazgenl. MEXAHUKA
Tema 2.1 PaBHoMepHOe npsiMoJinHeliHOe ABHKeHHe. CTIOCO0bI ONUCAHUS IBUKEHUS.
CucmeMamuquKaﬂ npopa60m;<a KOHCNneKmoe6 3aHﬂmuﬁ u omeemvl HA KOHMPOJIbHbIE
60NpOCyHL NO meme — 6 yaca
KoHTpoJibHBIEC BOIPOCHI:
- Yro Ha3BIBAIOT TEJIOM OTCYETA; CUCTEMOM oTcUyeTa?
- B dem oTiauume cucTteMbl OTCYETa OT CUCTEMBI KOOPAMHAT?
- Uto Takoe maTepuaabHas Touka? 3a4eM BBOJAUTCS TaKas MOJEIb?



- Kakoe nBukeHne Ha3bIBAIOT MOCTYIATENbHBIM; BPAIllaTEIbHBIM?
- [IpuBenuTe MpUMepkl, KOT/1a aBTOMOOMIIb MOYKHO CUMTATh MaTepHalibHON Toukoi. Korma
HENb3s?
-Uto Takoe TpaekTOopHs?
- 3aBucHT U GopMa TPACKTOPUH JBUKYIIETOCS Tella OT BBIOOpA CHCTEMBI OTCUeTa?
- [Tokaxxute HA IpUMEPE, YTO TPACKTOPHSI 3aBUCUT OT BBIOOpPA CUCTEMBI OTCUETA.

- YUto Ha3kIBaIOT nepeMemeHHeM?

Y
4
A

Puc. 53
—Kor):[a MOAYJIb BEKTOpa IIEPEMCIUICHUA PABCH ITYTH, HpOﬁ,I[CHHOMy TOYKO#?

-Uto Takoe mpsIMOJIMHEHHOE ABMKEHNE? KPUBOIMHEHHOE IBIDKCHHE?
3anumuTe U 00BACHUTE KHHEMATUYECKUE YPaBHEHHUS IS CITy4yasi pABHOMEPHOTO JIBUYKEHUSI.
- 3anuiuTe U 00BACHUTE KHHEMATUYECKUE YPaBHEHHUs IS CITy4asi CIIOCTOSIHHBIM YCKOPEHHEM
-UTto Takoe cpeaHue CKOpocTh U yckopenue? Kak onu Hampasienbl? Equnuiibl uamepenus?
-Kakwue ckopocTr IBMKEHHUS pacCMaTpUBAET KJIacCHUeCKas MEXaHHUKa
-JlaiiTe onpenenenre mOCTyNnaTeabHOrO U BpallaTeIbHOTO JIBUKCHHIA.
-MoXHO 1M JBMKEHHEM OJHOW TOUYKH TBEPAOrO Tella OXapaKTepHU30BaTh IMOCTYIMATEIbHOE
nBUKeHue? BpaulatenbHoe auxkenue? [ouemy?
-3anuirTe ¥ MOSCHUTE MpeoOpazoBaHue KoopauHar [ anumest.
Pewumo 3a0ayu.
1.Teno, nBurasics 6€3 HaYaNbHON CKOPOCTH, MPOIILIO 32 MEPBYIO CEKYHIY | M, 32 BTOpyI0 — 2

M, 32 TpeThbl0O — 3 M, 3a 4eTBepTYI0 — 4 M U T.A. MOXHO JHM CYUTATh TaKO€ ABIKECHUE
PaBHOYCKOpPEeHHbIM? (Omeem: HET.

2.JIBa aBTOMOOWIISI JBMKYTCS HABCTpEUy IPYT JIPYTy: MEpBbI — PaBHOYCKOPEHHO HA IOT, a
BTOpOIl — paBHO3aMenJeHHO Ha ceBep. Omnpenenure HampaBlIeHHE BEKTOPOB YCKOPEHHS
aBTOMOOHMIICH.

Omeem: Ha IOT.

2.0mnpenenure, yepe3 CKOJIbKO CEKYH] OT Hayaja ABMKEHUS (U3 COCTOSHUS MOKOS) IETKOBOU
aBTOMOOWIIb OYIET UMETH CKOPOCTh v = 90 KM/4, €CJIM OH JABUKETCS C YCKOpeHueM a = 1,5m/c?,
Omeem', t =16,6 c.

3.JIbDKHUK Che3xkaeT ¢ rophl 3a 1 = 20 ¢, aBurasch ¢ yckopenueM a = 0,8 M/c?, HavanbHas
CKOpOCTh JbDKHUKA Vo = 0. Ompenenute: 1) v — CKOpPOCTh JBDKHHUKA B KOHIIE CIycKa; 2) § —
JUIMHY CITyCKa.

Omegem: 1) v=16 M/c; 2) S=1 600 m.

4.I'py30B0i1 aBTOMOOMIIb TIPH aBAPUMHOM TOPMOKEHUH JBHIKETCS C YCKOPEHHEM a = 5 M/c2.
Omnpenenure MyTh, MIPOXOTUMBINA ABTOMOOUIIEM MTPH aBApUUHOM TOPMOKEHHUH, €CIIA OH ABUTAJICS
CO CKOPOCTBIO Vg = 72 KM/U.

Omeem. S= 40 m.

5. [lpsmonuHeiHOe MBUKEHHE Tesa BI0JIb oc OX ONMUCHIBAETCSl ypaBHEHUEM X = = 2 + 61 -
Af?, M. Onpenenute: 1) Xapakrep ABWKEHHs Teja; 2) B KAKOW MOMEHT BPEMEHH IOCIIE Hayaia
OTCYETa TEJIO U3MEHSET HAllPaBJICHUE IBIXKEHUS Ha MPOTHUBOMOJIOKHOE.

Omeem: 1) a = -8 m/c?; 2)t =0,75 .

6. MarepuanbHasi TOUKa ABMXKETCS B TeueHue t = 12 ¢ ¢ moCTOAHHOM CKOpOCThIO v =4 M/c, a
3aTeM paBHO3aMeAsIeHHO. Onpenennure MOIyJb YCKOPEHUS d, ¢ KOTOPBIM JIBUTalach TOYKa, €ClU
OHa BepHYJach B IEPBOHAYAIILHOE MOJIOXKEHUE Yepe3 £ = 5 ¢ Mocie Hayana IBUKEHUS.



Omsem:a= 1,5wm/c?.

7. CKOpOCTb MPSMOJIMHEHHOTO JBMKEHHSI Tea BIoJIb ocu O.X 3amaHa ypaBHeHueM v = 10 + ¢,
M/c. Onpenenute: 1) xapakTep ABWKEHUS Tena; 2) v;— CKOPOCTh TeJa B MOMEHT BpeMeHU ¢ = 2
c. [Toctpoiite rpaduku: a) v="v{1); 0) S=S(1).

Omeem:!) a=1m/c?; 2) r =12 m/c.

8. MarepuanbHas TOYKa, IBUTAsACh PABHOYCKOPEHHO, 3a MATYI0 CEKYHAy OT Hadyala
IBUKEeHUS Mpouuia myTh S= 45 m. Onpenenute: 1) ycKopeHUe a, ¢ KOTOPBIM IBUTaiach TOYKa; 2)
MyTh S. KOTOPBIH MPOIILIAa TOYKA 32 MIEPBYIO CEKYHAY JABHKEHUS
Cocmasums omyem no npakmuueckotl pabome Hccnedosanue 0gudiceHus mena noo oelcmeauem
NOCMOSIHHOU CUTIbL.

Cocmasumv omuem no npaxmuueckou pabome «CoxpaneHue MexaHuuyeckou SHepeuu npu
0gudICeHUU mena noo Oeticmeuem CUuil mANCecmu U Yynpy2ocmuy

Tema 2.2 Bec Tes1a. HeBecomocth
Cucmemamuueckas npopabomxa KOHCNEKMO8 3aHAMull U Omeemvl HA KOHMPOIbHblEe
sonpocwvl no meme — 4 waca
KonmponvHuvie 6onpocwi:
- KakoBo HanpaBieHnue cuil Tarotenus? KakoBsl ux cBoricTBa’?
- Yto Takoe yckopeHue cBOOOHOrO MaeHus ?
- Chopmynupyiite 0000111eHHBIH 3aK0H [ anues.
- Yro TaKoe cuja THKECTH?
- Yro Takoe Bec Teaa?
- B yueM oTiimyne Beca OT CHUJIBI TSHKECTH?
- 3anuinuTe Bally Maccy U Bec.
- Kak u3MeHuTCS BeC JeTYMKa, COBEPUIAIOIIETO HAa CaMOJEeTe «MEPTBYIO METIIO», KOrjaa OH
HaxOJIUTCS B BEPXHEH TOYKE METIN? HIKHEH TOYKE METIn?
- [Ipn xakom nBIKEeHUU JU(TA BEC Tella B HEM OOJIbIIIE, MCHBIIIE HJIM PABEH CUJIC TSHKECTH?
- B yueM 3akarodyaeTcs COCTOSIHHE HEBECOMOCTH?
- Onpenenute 3HAYCHUE TIEPBOM KOCMHYECKON CKOPOCTH.
- [ToueMy maccakupbl HAKJIOHSIOTCS BIIEPE]] MPU CHIILHOM TOPMOKEHUU?
- B kakux cucremax AecTBYIOT CHJIBI HHEPLIUU?
--B GonpmmHCcTBE TOYEK Ha 3eMiie HUTh OTBECa HE YKa3bIBA€T TOUHOE HAMpPABICHUE LIEHTPY
3emun. [Touemy?
- Kakue nposiBIIeHHsI CUJT MTHEPIIMKM BaM U3BECTHBI?
- [Ipumenum nu K cuniaM uHepuuu Tpetuit 3akoH Herotona? [louemy?
- B kakux Toukax 3eMiIH CHIIa TATOTCHHS paBHA CUJIC TSHKECTH?
- 'me cuna TsbxecTH, nedCTByOIas Ha Teno, 0ombine — B MockBe mwnu Caskr -IlerepOypre?
OOBICHHUTE OTBET.
Pewwums 3a0auu
1.0npenenure yckopeHue cBoOOAHOro majeHus Ha BbicoTe 7 = 100 KM OT MOBEPXHOCTH
3eMIu.
Omeem: g= 9,65 m/c?.
2.0mpenenuTe yCKOpeHHe CBOOOTHOTO Ma/IeHUsl Ha BBICOTE /1, paBHOU paauycy 3eMild, eciu
YCKOPEHUE CBOOOIHOIO MaIEHUs y TIOBEPXHOCTH 3eMin g = 9,8 m/c?.
Omesem: g = 2,5 m/c?.
3.0mpenenuTe cuiy, ¢ KOTOpoi OyaeT mputaruBaThes k JIyne Teno maccoif 2 kr.
Omeem: 3,2 H.
4. Tenmo maccoit m = 5 Kr cBOOOJHO MajaeT BOIM3H MOBEpXHOCTU 3eMiu. OmnpeneanTe Cuimy
TspKecTu Prax v Bec Tena P.
Omeem'. F = mg=4,9 H; P =0, T. e. TeJI0O HAXOOUTCS B COCTOSIHUU HEBECOMOCTH.
[Ipn kakux yCIOBUSIX TeJda BHYTPH KOCMHYECKOTO KOpaljs HAaXOIATCS B COCTOSIHHH
HEBECOMOCTH ?



Cocmasumv omuem no npakmuyeckou pabome «H3yuenue ocobennocmeri cuivl mpeHus
(cKombIICEHUS) ».

Tema 2.3 PeakTuBHO€ JBHKEHHE. Y ClleXH B 0CBOCHHE KOCMHUYECKOI0 MPOCTPAHCTBA.
Cucmemamuyeckas npopabomrka KOHCNEKMO8 3aHAMUL U Omeemvl HA KOHMPOIbHbIE
8onpocwl no meme — 4 uaca
KoumponvHnuvie sonpocoi:
- IlpuBenuTe W3BeCTHBIE BaM U3 MPAKTUKH MPUMEPHI BHIMOJHEHUS 3aKOHOB COXPAHEHUS
UMITyJIbCA.
- Ucnonb3ys 3aK0H COXpaHEHHsI UMITYJIbCa, TIOSCHUTE ABM)KCHUS B BOJE aKyJbl, COBEPILAIOIIEH
MaxOBbI€ JBUKEHUS XBOCTOM.
- B yem 3akmrodaercs cyTh pEaKTUBHOTO JIBUKCHHUS?
- CneacTBreM KaKoOTr0 3aKOHA SIBIISIETCS] peaKTUBHOE JBIKEHUE?
- Ha xakom mytu cuna 1 H cosepmiaet padorty 1 Ix?
- Kak Boruncnsiercst pabota mepeMeHHOM CUJIbl Ha JIEMEHTAPHOM TepeMelieHnn?
- Kak MoxHO BBIYMCIIUTE paboTy rpaduuecku’?
-Mo:xeT i cuna peakiuu onopsl coBepiiath padboty? [Touemy?
Iloozomosums 0oxnadvl ¢ npeseHmayuetl Ha memy
1.YcnexuB 0CBOGHHE KOCMUYECKOTO TPOCTPAHCTRA.
2. Kopones C.II. Benuualimii y4eHbld, KOHCTPYKTOP PAKETOCTPOECHUS
3.TI'arapun FO.A. — nepBbIif UeT0BEK MOKOPUBIINI KOCMOC.
4 Kwu3nap n gestenpHocTh K.3. [lnonkoBckoro
5.PeakTuHbIe 1BUTATENU B aBHALIMH
6 HccrnenoBanue BEpXHUX CIIOEB aTMoc(epbl ¢ MOMOIIbIO pakeT. MICKyCCTBEHHbIE CITyTHHKHU
3emuiu.
Tema 2.1 OCHOBBI MOJICKYJISPHO — KHHETHY€CKOW TEOPUH ra30B
MonekynsipHO-KHHETUYECKasi TEOpUS UACabHBIX T'a30B.
Cucmemamuyeckas npopabomrka KOHCNEKMO8 3aHAMULL U Omeemvl HA KOHMPOIbHbIE
8onpocwl no meme — 4 uaca
KoumponvHnuvie sonpocoi:
- Uro norkaseiBaer onnlT lllTepua? OO0bsacHuTE HA OCHOBE
MOJIEKYJISIPHO-KMHETUUECKOU Teopuu

- Kaxwne pnomyiiesnsa UCImob3yooT IIPH BEIBOAE OCHOBHOIO YPABHEHUSA MOJIEKYJISAPHO —
KHUHETUYECKON Teopum?

- CdopmystupyiiTe, mpeaBapuUTeIbHO BBIBE/SI, OCHOBHOE YPaBHEHHE MOJIEKYJIAPHO -
KHUHETHUYECKOM TeOPUHU.
- Uro xapakrepusyer Temiieparypa teja?
- Pasnasa nim oquHakoBas TeMiepaTrypa y Tes, HaXOIAIUXCA B COCTOSTHUU TEIIJIOBOTO
paBHOBeCUA?

- IlpuBenuTe M3BeCTHHIE BaM U3 IIPAKTUKHU IIPUMEPHI TEILJIOBOTO PABHOBECHS.
- OmumuTe u 00BSICHUTE JIBE TEMIIEPATYPHBIE IIIKAJIBI: TEPMOJTUHAMUYIECKYIO U
OPaKTUYECKYIO.

- Yo maswiBaror HysieM Kenpsuna? Jlocrusxum au ou?

- YUro HaswiBaeTca cpemHei JJIMHOM cBOOOIHOrO IIpobera?

- Kak namenunTcs cpeqHss JJIrMHAa CBOOOIHOIO IIpodera ¢ yBeJIMYeHneM ILJIOTHOCTH
rasa?

- Yro Ha3wIBaAIOT BAKyyMOM?



- [IpuBenuTe M3BECTHBIE BaM U3 IIPAKTUKHU IIPHUMEPHI UCIIOJIb30BAHUS
yJabTpapa3peskeHHbIX I'a30B.

Cocmasumv omuem no npakmuyeckou pabome Ned Hzmepernue érasxcHocmu 8030yxa
Cocmasums omuem no npakxmuyeckou pabome Ne5 Hzmepenue nogepxHocmHoc0 HaAmsHCeHUs.
orcuoKoCmu

Tema 2.2. OCHOBBI TEPMOAUHAMUKH
[TpoGaeMbl KOJIOTHH, CBSI3aHHBIE C HCIIOJIB30BAHMEM TETLTOBBIX MAIITHH.
SIBneHUs HA TPAHUIIC KUIKOCTH C TBEPABIM TeiaoM. KanwuispHbie sBICHUS.
CucmeMamuquKaﬂ npopa60m;<a KOHCNneKmoe6 3aHﬂmuﬁ u omeemvl HA KOHMPOJIbHblE
60NpOCyHL NO meme — 4 yaca
KOHmpO]leble eonpocsl.

Kak u3MeHuTCs BHyTpEHHSS SHEPrus ra3a npu n300apHOM HarpeBaHUM?

Kak u3MeHuTcs BHyTpEHHSIS SHEPrus ra3a npu U30XOPHOM OXJIaXKACHUN?

Kak u3MeHuTcs BHyTpEHHSIS SHEPTus ra3a npu U30TePMUYECKOM CKATHH?

UeMmy paBHO HM3MEHEHHE BHYTPEHHEH HSHEPruM B H30TEPMHUYECKOM Ipolecce? B H30XOPHOM
npouecce?

[TpuBeaute GopMyIupOBKH BTOPOTO HaUaIa TEPMOAMHAMUKH.

Bo3smoxen nu mporecc, mpu KOTOPOM TEIIOTa, MOJy4YeHHash OT HarpeBartens, MOJIHOCTHIO
npeoOpasyercs B paboTy?

[Tosicaute mpuHIUN pabOTHl TEMJIOBOTO ABUTATENS M XOJOAMIbHON MamuHbl. [louemy pabota
XOJIOJUJIBHON YCTAHOBKM HE MPOTUBOPEUUT BTOPOMY HaUally TEPMOJAUHAMUKH?

Cdhopmynupyiite Teopemy Kapno. Onpenenure KI1/] nukina Kapho.

Kaxoit ocHoBHO# nyTh noBbiienust KIIJ| TennoBsix npurareneii?

Kaxkwne BuapI TEIIOBBIX IBHTaTElIeH Bbl 3HaeTe?

B 4yem coctouT npuHIun paboThl TypOUHBI?

[Tepeuncnure BpeaHbIC BIUSHUS HCIIOJIB30BAaHUS TEIUIOBBIX aurareneid. HazoBure crmocoObl
YMEHbILIEHUS] BPEIHOTO BIUSHUS TEIUIOBBIX IBUTaTeINCH.

Pemuts 3amaun:

Temnepartypa HarpeBaTens uaeanbHoW TtemioBod MamuHbel 7T, - 500 K, Temmnepatypa
xonogunbHUKa Ty = 300 K. Onpenenure KII/] TennoBoli MaluHel ¥ TEIUIOTY, IOJIy4aEMYyIO OT
HarpeBaTessl, €CJIM 3a OJIMH IMKJI MalnHa coBepiaeT padoty A =400 [Ix.

OnpeenuTe U3MEHEHHE BHYTPEHHEN SHEPIHMU Tas3a, eclM eMy nepeaana temiora 103k u ras
IpY OCTOSHHOM AaBieHuu 1*10° mpu pacmupenun Ha 6%107 m>?

Bosayx o6bemMoM V; = 20 1 HaxoguTcs B cocyze Mmoj AaBieHueM p = 2,8 * 10° Ila npu
temneparype t. = 27 °C. Omnpenenure TemmepaTypy Bosayxa 72 eciad NMpu H300apHOM €ro
HarpeBaHuu ObLIa coBepiieHa padora 4= 760 Jx.

Omeem: T> = 340K

o CamocmosmenvHoe u3yyeHue mamepuana U KOHCHEKMUposauue JNeKyuli no yuyeOHOU
aumepamype. Tema: X0JIOAUIbHBIE yCTAHOBKU. BTOpOY 3aKOH TEpPMOAMHAMUKHU

Hoxknao: [Ipobnemvl axon02UlU, CEA3AHHBIE C UCNONL308AHUEM MENT0BbIX MAULUH.

CaoiicTBa TBEpABIX TeJ
3HavYeHWE TEIUIOBOTO pACIIMPEHUsS TeJd B MPUPOJAEC M TEXHUKE. BnusHue nedexkroB Ha
(hM3MYECKHEe CBONCTBA KPHUCTAJIIOB.
CucmeMamuquKaﬂ npopa60m;<a KOHCNneKmoe6 3aHﬂmuﬁ u omeemvl HA KOHMPOJIbHblE
60NnpoOCyHL NO meme — 4 yaca
KOHmpO]leble eonpocsl.
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Kakune maTepuansl SBIstOTCA XpyIKUMH? BI3KUMU?

Uro takoe TemnoBoe pacuupenue? Kakue BUIbl TEMIOBOTO paCIIUPEHHs BAM U3BECTHBI?

KaxkoB ¢pu3nueckuii cMpica kKoddpuimeHTa TMHEHHOTo pacipenus? koddduireHTa 00beMHOTo
paciupenus?

KaxoBbl iBe pazHOBUAHOCTH yriepona? B uem ux paznuuue?

Kak BbI moHUMaeTe, 4TO TaKOE€ )KUJIKUE KPUCTAILIBI.

[lepeuncnure BaxkHEHUIITNE MPUMEHEHHS )KUKUX KPUCTAILIOB.

Uro Ha3piBalOT aMmop(hHbIMH TenamMu? KakoBbl UX cBOCTBA?

[TpuBeaute npumMepsl aMOP(HBIX Tell.

Pewums 3a0auu:

1.Cranbnas ctpyHa quamerpom 0,5 MM u pnuHoit 80 cM pactsaruBaercs Ha 1| mm. Omnpenenure
cuty F, mpunokeHHyto K cTpyHe. Beruucnure paboTy 4 mpu pacTs>KeHUU CTPYHBI.

Omeem: F= 52 H, A= 2,6 * 10 JIx.

2. Jlnuna megHoi mpoBosioku npu HarpeBanuu ot 0 go 100 °C yBenmuwmnace Ha 0,17 wm.
Onpenenure TeMmepaTypHblii KOd(GGUIMEHT JHUHEHHOTO pACIIMpPeHus a Meau, eclu
NepBOHaYaJIbHAas AJIMHA MPoBOJIOKH 100 M.

Omeem:a=2* 10> K.

3.Menuspiii crepkeHb, umeromuii Temmneparypy 10 °C, mJIOTHO BCTaBIE€H MEXIY
HEMOABMAKHBIMU TIOCKOCTsIMU. Crepxenb HarpeBatoT 1o 80 °C. Omnpenenute HamnpsbKeHHE,
BO3HHUKAIOIIIEE B HEM.

4.Omnpenenure, Kakyro CUly /' Hy’)KHO HPUIIOXKHUTb K CTaJIbHOM MPOBOJIOKE JUAMETPOM 2 MM,
YTOOBI MOJTYYUTH TAKOE XKe YAJIMHEHUE, Kak Mpu ee HarpeBanuu Ha 100 K.

Otser: F=676 H.

Cocmasums omuem no npaxmuueckou pabome Ne6 H3zyuenue mennogozo pacuiupeHus
meepovix mei.

CamocmosmenvHoe usyueHue mamepuania U KOHCNEKMUPOBAHUe JNeKYuli no y4eOHOU
qumepamype

DJIeKTPOAMHAMMKA
DJIEKTPOCTATHKA
1.MomnHusi — ra3oBblid pa3psi B MPUPOIHBIX YCIOBUSX.
2.YcnoBusi HEOOXOIWMMBbIE JJisi BOSHHUKHOBEHHS M TOACPXKAHHS AIIEKTPUUYECKOTO TOKA.
3.TemnoBoe AeiicTBUE TOKA
Cucmemamuyeckas npopabomrka KOHCNEKMO8 3aHAMULL U Omeemvl HA KOHMPOIbHbIE
8onpocwl no meme — 6 uaca
KoumponvHnuvie sonpocoi:

KOHmpO]leble eonpocsl.

UTo HA3bIBAIOT DJIEKTPUUYECKUM TOKOM?

JlaiiTe onpeieneHne CUibl ToKa.

Yro Ha3BIBAIOT MJIOTHOCTHIO TOKA?

Uto Ha3bIBAIOT TOKOM IPOBOAMMOCTH? KOHBEKIIMOHHBIM TOKOM?
KakoBo HanpaBiieHH€e BEKTOpa IMJIOTHOCTH TOKA?

B kakux equHuIax u3mMepsieTcs cuia Toka’?

KakoBbl enHUIIBI TUIOTHOCTH TOKa? JlaiiTe ux onpeaeneHue.
KoHueHntpanus HocuTeneil Toka yMeHbLIWIach B JiBa pa3a. M3meHuTe cuiia Toka? MIOTHOCTh
toka? OTBeT 00OCHYITE.

Ilooecomosums 0ok1ao ¢ npezenmayueti:

1. TemoBoe ASHCTBUE TOKA B TEXHHUKE.

2.Jlogwirun JI.H Benukuii pycckuil yueHsblid, HCCIEA0BATENb.

S o S



Cocmasumv omuem no npaxmuyeckou pabome Ne7 H3zyuenue 3axkona Oma 014 yuacmka yenu
NOC1e008amMeNbHO20 U NAPANIETbHO20 COeOUHEHUS NPOBOOHUKO8
Cocmasumv omuem no npaxmuyeckou pabome Ne§ H3zyuenue 3axkona Oma 011 yuacmka yenu
NOC1e008amMeNbHO20 U NAPANIETbHO20 COeOUHEHUS NPOBOOHUKO8
Cocmasums omuem no npakmuueckou pabome Ne9
U3yuenue 3axona Oma 05 noxou yenu
Cocmasumv omuem no npakmuyeckou pabome NelO) Onpeodenenue IC u 6HympeHHe20
CONPOMUBTIEHUSL UCMOYHUKA HANPANCEHUSL
Cocmasums omuem no npaxmuuecxot pabome Nel 1

Onpeoenenue memnepamypvl HUmMu HaKala

Camocmosmenbroe usydenue wnamepuaild u KOHCneKmuposaHue ]ZeKLﬂllZ no yll€6HOZZ Jdumepamype
JIEKTPUYECKHH TOK B MOJIYIIPOBOIHUKAX
[TpumeneHue moxynpoBOIHUKOBLIX TPHOOPOB. [10mynpoBOHUKOBBIE JATUNKH TEMIIEPATYPHI
Cucmemamuueckas npopa60m;<a KOHCNEKmo8 3aHAmull u omeemvl Ha KOHmMpOJlibHblE
60NpOCyHL NO meme — 2 yaca
KOHmpO]leble eonpocsl.

1. B uem oTnu4re MpOBOJIHUKOB OT MOJYIPOBOIHUKOB U U30JIATOPOB?

2. Yro Bsl nonnmaete 1o cOOCTBEHHOM MPOBOIUMOCTBIO MOTYITPOBOIHUKOB?

3. OOBsicHUTE TPOBOIUMOCTH p- U I7- TUNIA.

4. Kak 3aBUCUT DSJEKTpHUUYECKas MPOBOJUMOCTh TMOJYNPOBOJHUKOB OT TEMIEPAaTypbl U
ocBelleHHOCTH?

5. Kak yctpoen u paboTaet nonynpoBOIHUKOBBIN 11oa?

6. Kakumu npeumyiiectBamu 0071a/1at0T TOTYTPOBOIHUKOBBIE AUOBI U TPUOABI 10 CPABHEHHIO
C JJAMITOBBIMH?

7. PacckaxxuTe 0 MepcreKTUBax MOIYIMPOBOAHHUKOBON TEXHUKH.

CamocmosmenvHoe usydeHue mamepuania U KOHCNEKMUPOBAHUe JNeKYuli no y4eOHOU

qumepamype

Tema 3.4
MarsuuTHoe noJjs
MarunuTHbIe CBOMCTBA BemiecTBa. [Ipupoaa peppomarunernsma.
Cucmemamuueckas npopabomxa KOHCNEKMO8 3aHAMuUll U Omeemvl HA KOHMPOIbHblE
80npocel no meme — 2 waca
Konmponvhwvie sonpocwi.

Uro Ha3bpIBalOT YJENbHBIM  3apsiaoM dacTuipl? C TOMOMIBIO KAaKUX MNpUOOpPOB OHH
onpeaensitorcs? Kakue yckopumenu 3apsokeHHbIX dacTul, Bbl  3Haere? Pacckaxkute o
MarauTocdepe 3eMIIH U €€ B; COJTHEUHBIM BETPOM. UTO Ha3bIBAIOT MAarHUTHOM MTPOHHUIIAEMOCTHIO
Cpenbl, O MPUPOJIe TrUa- U NapamarHeTn3Ma. Kakue BeliecTBa Ha3bIBalOT eppoMarHeTHKaMu?
Kakumu cBoiictBamMu OHU 001a4aF0T?

Pewumo 3a0auu:

- DJIEKTPOH BJIETA€T B OJHOPOJHOE MArHUTHOE IOJI€ C MHAYKUUEH B NeprneHIuKyJIspHO
CHJIOBBIM JIMHUSAM €O CKOpOCThio [10 Kakoil TpaekTopuu OyJeT IBUTaThes MeKTpoH? Uemy paBHa
pabota A cuiibl, NEHCTBYIOIIEH Ha DIEKTPOH

- IIpoToH omucan OKpyXHOCTb paauycoM R = 5 c¢cM B OJHOPOJHOM MAarHUTHOM IIOJ€ C
naaykuuend B = 2 mTn. Onpenenurte CKOpOCTh MPOTOHA

- OIHOPOHBIE MATHUTHOE U 3JIEKTPUUYECKOE MOJIs1 PACTIOIO0KEHBI B3aUMHO-TIIEPIICHAUKYJISPHO.
Hanpsixkennocts anextpuueckoro mons £ = 1,5 kB/M, a unaykuus marautHoro noist B= 1 mTo.
Omnpenenure, ¢ KaKOi CKOPOCTBHIO M B KaKOM HaIlPaBJICHUHU JOJDKEH JIETETh 3JIEKTPOH, YTOOBI
JIBUTAThCS IPSMOJUHEUHO.

CamocmosmenvHoe u3yyeHue Mamepuaia u KOHCheKmuposanue 1eKyuti o y4eoHotl iumepamype



4. Kouedanusi M BOJIHBbI

1.Panuonokanus [lonstue o TeneBuaenue Pazpurue cBsi3u

2. [onyuenue nepemeHHoro Toka. [lonaTue o TpexdaszHbIX IemsIxX

3.Mcnonp30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

4.CoBpeMeHHas CIIyTHUKOBAsS CBS3b.

5. Tpanchopmatopsr

Cucmemamuyeckas npopabomrka KOHCNEKMO8 3aHAMULL U Omeemvl HA KOHMPOIbHbIE

gonpocwvl no meme — 14 uacoe
Konmponvnwvie 6onpocwi:

- [lepeuncnute OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
- Kak MOXHO 00BACHUTH 1aBlIEHUE ANEKTPOMATHUTHBIX BOJIH?
- HazoBuTe 3HepreTnyeckre XapakTepUCTUKU AIEKTPOMATHUTHBIX BOJIH.
- KakoBbI OCHOBHBIE COCTAaBHBIE YACTH PAIUOIPUEMHOIO YCTpoiicTBa?
- 3aueM MOAYIHPYIOTCS KOJIeOaHHsI BBICOKOM YaCTOTHI?
- KTo siBnsieTcst coznarenem nepBoro paguonepenaTyuka’?
- Kak MoxHO 0c1abuTh paiuonomMexu?
- OObsicHUTE MPUHIUT ACHCTBUSI KHHECKOTIA.
- YeM oTnmvaeTcs MPUHIUI ASHCTBUS LIBETHOTO KHHECKOTA OT YepPHO-0eTI0ro
- Kakol BuI MOKET UMETH aHAJIONOBBII CUTHAT?
- Kakoii mpuHIIUI J€XUT B OCHOBE U(POBBIX METOI0B Mepeaadu HHPopMaIuu?
- HazoBuTe ocHOBHBIEC MTpeuMyIecTBa IUPPOBOTO TEIEBUICHHS.
- B ueM mpeumyiectBo crangapra GSM? Korzaa BBefieH 3TOT cTaHaapT?
- Kakoe BnusiHMe Ha KU3Hb Y€IOBEKa OKa3bIBaeT MOOMIIbHAS CBSI3b?
Tema llonyuyenue nepeMeHHoro Toka. [lonstre o TpexdaszHbIX memsax
1. Kakoii nepeMeHHbII TOK Ha3bIBAETCSI CUHYCOUIATIbHBIM ?
2. MarHuTHblii IOTOK B paMKe, paBHOMEPHO BPAILAIOIIEHCS B OJHOPOAHOM MAarHUTHOM IIOJIE,
M3MEHseTCs MO 3aKOHy @ =3 102cos 157t. HaiiTu 3aBUCHUMOCTh MTHOBEHHOTO 3HAYEHUS 3.7.C.
MHIYKUWH, BO3HUKAIONIEH B paMKe, 0T BpeMeHU. OnpeaeinnTh MaKCUMaJIbHOE U JEHCTBYIOIIEE
3HA4Y€HHUs 3.]1.C., IEPUOJI U YACTOTY TOKA.
3. B pamke, paBHOMEpHO BpalllalOIICiiCsl B OMHOPOJHOM MAarHUTHOM II0JI€, HHIYLUPYETCS TOK,
MTHOBEHHOE 3HAU€HUE KOTOpOro BbIpaxkaeTcs Gopmynoi 1 = 3 sinl57t. Onpegenuts; 1)
aMIUTUTYIHOE 3HaYEHHUE CUJIBbl TOKA; 2) ACMCTBYIOIIEE 3HAUCHUE CUJIBI TOKA; 3) IEPUO U YaCTOTY
TOKa; 4) MTHOBEHHOE 3HauYeHHe cuiibl Toka rpu =0,01 c.
4. Tlo xakoMy AeMCTBHIO TOKA YAOOHO CpaBHUBATH IEPEMEHHBIN TOK C TIOCTOSIHHBIM U TO4YeMy?
5. OnpenenuTs aMIUIUTYAHOE U IEUCTBYIOIIEE 3HAYEHUs IEPEMEHHOU
6. D.1.C., BO3HMKAIOIIEHW B paMKe IPU €€ pPaBHOMEPHOM BpAIlEHHMH B OJHOPOJIHOM
MarHUTHOM TI0JI€, €CJIM IIPH YIJie HIOBOPOTAa PAMKHU Ha 45 MTHOBEHHOE 3HAYE€HHE 3.7.C. paBHO 156
B.
Tema TpanchopmaTopbl
1. KaxoBo HazHaueHue TpaHc(HOpMaTOPOB MEPEMEHHOTO TOKA U UX KJIacCHU(PUKAIUS?
2. B uem cocrout mpunuumn pabotsl Tpanchopmaropa?
3. OnuumTe KOHCTPYKIIMIO CUIOBOTO TpaHchopMaTopa.
4.KakoBo ycioBHOe 0003HaueHue TpanchopmaTopos ?
Cocmasumv omuem no npaxmuueckou pabomeNel2 «l3yuenue 3asucumocmu nepuooa
KOIeOAHUL HUMAHO20 MASMHUKA OM OJIUHbL HUMULY.
Cocmasumv  omuem no npakmudeckou pabomeNel3  Hunoykmuewvie u emKOCmHblE
CONpOMUBIeHUS Yenu NepemMenHo20 MoKd.

CamocmosmenvHoe u3yuenue mamepuaia U KOHCHEKMUPOBAHUe JNeKyuti no yuyeOHoU
Jaumepamype.



Tema 5. 1 KpaTkasi ucropusi npeacrasiieHus 0 npupoje ceera. OcHoBbI oToMeTpHu
Jnama3oH cBeTOBBIX BOJIH. MicTouHukM cBeTa. SIpKOCTh cBETa

Cucmemamuueckas npopabomka KOHCNEeKmMo8 3aHAMuULL U Omeemsl Ha KOHMPOIbHble GONPOCHL NO
meme — 4 uacos.

Pemuts 3amaun:

1. ITonHBII CBETOBOM MOTOK, U3JIy4aeMblil J1aMION HakajauBaHus, paBeH 1884 nm. Onpenenutsb
CUJIY CBETA 3TOM JIAMIIBI.

2. CBeTOBOM MOTOK, paBHBIM 80 1M, majgaeT MEPHEHIUKYISPHO IUIOCKOCTH, IUIOIIAlb KOTOPOU
pasga 5000 cm?, um paBHOMEpHO pacmpenensercs Ha Hed. ONpenenuTb OCBELIEHHOCTh
MOBEPXHOCTU 3TOU MJIOCKOCTH.

Kaxkyto MakcuManbHy10 OCBEIIEHHOCTDh AaeT jJamna cuioi ceera 100 ki Ha pacctosiHuu S5 M?
Onpenenuth TEIECHBIM Yroy, BHYTPH KOTOPOTO MPOXOAUT CBETOBOM MOTOK, paBHbIM 4 M OT
TOYEYHOTO UCTOYHHKA, €CJIM CHJia CBET paBHa 50 K 1.

5. Kakyro ocBemeHHOCTh co3naer jamna cuioid ceera 120 ka Ha paccrosHuu 2 m? Cuurath
JIaMIly TOYE€YHbIM UCTOUHHUKOM CBETA.

6. Han nieHTpoM KpyTOro crosia IuamMeTpoM 2 M Ha BbicoTe 2 M jamma cuioi ceera 200 ki.
OnpenenuTh OCBEIIEHHOCTh CTOJIa HA €ro KpasiX.

7.CBETOBOM TMOTOK, MNEPHEHAUKYISPHBIA MOBEPXHOCTH ILIOMIAJbI0 CO3/1a€T PABHOMEPHYIO
ocBeleHHOCTh 50 k. OnpeneauTs CBe MOTOK.

8.0mnpenenutb MOJHBINA CBETOBOM IMOTOK, M3y4aeMbli MCTOYHUKOM .€CIM CHJIa CBETa €ro

pasHa 50 k.

9.JlnvHa BOJHBI KpAaCHOTO cBeTa B Bakyyme paBHa 750 HM. Ompenenuts 4acToTy KoJieOaHUil B
BOJIHE KPACHOTO CBETA.

10.0npenenuTs ONTHYECKYIO TIIOTHOCTh (A0COMIOTHBIN MOKA3aTeNb MPEIOMIICHHS) CTEKIIa, €CIIU
JUTMHA BOJIHBI JKEJITOT0 U3Iy4YeHHs B HEM paBHa 325 HM U 3Heprust GoToHa ATOro u3inydeHus 3,4-
10712 Tk

11.Kak 00bSACHUTH MPUYNHY U3TYUYEHHUS CBETA PA3TUYHBIMU TelaMu?

12./1nuHa BoaHbI (prosieTOBOTO cBeTa B BakyyMe paBHa 400 HM. OnpeaenuTs ATUHY BOJIHBI 3TOTO
M3JIy4eHHs B APArolileHHOM KaMHe TOIa3e, €CIU €ro ONTUYecKas INIOTHOCTh paBHa 1,63.
CamocmosmenvHoe u3yuenue mamepuaiad U KOHCHEKMUPOBAHUe JNeKyuti no y4yeOHoU
Jumepamype.

5.2 OnTuka

1.IlpoeknnoHHbIE anmnapaThl U KX UCIOJIb30BAHUE

2. OnTtnueckuil Mukpockor. Jlyna.

3.PeHTreHoBcKue JIyuu, UX IPUPOJA U CBOMCTBA; IPUMEHEHNE B HAYKH U TEXHUKE
Cucmemamuueckas npopabomka KOHCNEeKmMo8 3aHAMuULL U Omeemsl Ha KOHMPOIbHble GONPOCHL NO
meme — 10 yacos.

- Kakue cepuueckue 3epkana (BOTHyTbIe WM BBIMYKIbIE) U MOYEMY YCTaHABIMBAIOT HA
aBTOMOOUIISIX C HAPYKHOU CTOPOHBI?

- YT0 HA3BIBAIOT JIMH30M? TOHKOM JUH301?

- YTo HA3BIBAIOT ITIaBHOM ONTHYECKOH OCHI0? MOOOYHOM ONTHYECKOH OChIO?

- JlaliTe ompenencHUE ONTHYECKOTO IIEHTPA JHUH3BI; (OKAJTBbHON IIJIOCKOCTH JIMH3BI,
(OKYCHOTO paCCTOSIHUS JINH3HI.

- KakoBa ennHuia ontudeckoi cuisl JIMH3bI? JlaliTe ee onpeaeneHue. - . 3anuimre
(dbopMyIly TOHKOH JMH3BI AJIs MMapaKkCUaNbHBIX Jyuel B cllydae cobuparomieil U paccernBaromei
JIMH3.

- MoskeT In onTHYeCKas Cuja JIMH3bI ObITh OTpUIATENbHOU? OTBET MOSCHUTE.

- B xakom ciyyae ¢ moMomibi0 coOWparomieil JHMH3bl MOJy4aeTrcs ACHCTBUTEIbHOE
n3o0pakeHne? MEIMoE n3o00paxkeHne? - .  Kak ¢ moMoIbpio JIMHEWKHU B IPKUK COJTHEYHBIN JICHD
oTnpeAenuTh POKYCHOE pac CTOSHUE COOUpAIOIIEH TUH3bI?

- MoOXHO 7M1 € TIOMOLIBIO JIBOSKOBOTHYTOM JIMH3bl MOJYYWUTh JEHCTBUTEIBHOE
n3o0pakeHue?



- [Touemy GokOBBIE 3epKaa aBTOMOOHIIEH SABIISIOTCS BBIMYKIBIMUA CPepUuIecKUMU?

- UeMy paBHO pacCTOsTHHE HAMITYYIIETr0 3peHUs ISl HOpMaibHOTO rinaza’?

- Kakas nuH3a npumeHsieTcsi B Ka4ecTBe JIymbl? - Ha3zoBurte OCHOBHEIE YacTu
MHKPOCKOIIA.

- Kakoe nzobpaxenue momydaercs B OoKaIbHOM MIOCKOCTH OKYJIsipa?

- Kakoe wuzobpaxeHue moiaydaeTcss B pe3ysbTaTe MPOXOXKICHHUS JIydeld depe3 JHMH3Y
oKyJsipa?

Tlooecomosumu 0oxnaowi

1.PentrenoBckue nyun. Uctopus otkpeitus. [Ipumenenue.

2 PeHTreHOBCKHE Ty4H, UX MIPUPOJA U CBOMCTBA; MPUMEHEHHUE B HAYKH  TEXHHUKE

3. [IpoeknMoHHBIC anmapaThl ¥ KX UCIIOJIb30BaHUE

Cocmasums omuem no npaxmuyeckou pabomeNel4 «H3yuenue uzobpasicenus npeomemos 8
MOHKOU TUH3EN.

Cocmasumv omyem no npaxmuueckot pabomeNel5 «H3yuenue unmepgepenyuu u oudparyuu
ceemay.

CamocmosmenvHoe u3yyeHue Mamepuana u KOHCheKmuposanue 1eKyuti no y4eoHot iumepamype

6. Dj1eMeHTbI KBAHTOBOM QU3UKH
1.IIpumenenne Gororddexra B TEXHUKE.
2.buonorudeckoe neCTBUE paJUOAKTUBHBIX U3TyUEHUI
3.ITony4eHne N30TOMOB U UX MPUMEHEHUE B MEAUIIUHE
Cucmemamuyeckas npopabomka KOHCNEeKMo8 3aHsAMuUll U 0meenvl Ha KOHMPO.IbHble B0NPOCHL
no meme — 6 uacos.
1. HazoBuTe XapakTepUCTUKU TEIUIOBOTO H3TYUCHHS.
2. Chopmynupyiite nousitue ¢okyca. 3. Kakoe Teno Ha3pIBalOT YepHBIM?
4. Hapucyiite u 0OBSCHUTE KPHUBYIO DHEPrHH B CIEKTpEe 4YepHOro Ttema. 5. UTo Ha3bIBAIOT
momuHectennueit? 6. Chopmupyiite runotesy Ilnanka. 7. Uro Takoe kBaHT? UYeMy paBHA
sHeprus kBanta? 8. UeMy paBHBI 3HEpTHUs, Macca, UMITyJbe (hoToHa? 9. UTO HA3bIBAIOT SIBICHUEM
BHemHero 10. Chopmynupyiite 3akonsl CtoneToBa. 11. OObsicHUTE ypaBHeHHE DUHIITEWHA AJis
BHemHero ¢orodddexra. 12. Uro Takoe kpacHas rpanuna ¢orordpdexra? 13. Kak HazbBaT
MHoropotoHHbIM? 14. Kakoii poTodapdexT Ha3pIBalOT BHYTPEHHUM THIBI (pOTO3IEeMEHTOB Bam
u3BecTHHI? 16. Beiuncnure naBieHUe cBeTa Ha OCHOBAaHMM KBaHTOBOM Teopuu. 17. UTo Takoe
dboroxumuueckue peakiuu? 18. Uto Takoe KOpmycKyJIsSpHO - BOTHOBOU Ayanu3m?
3aoaua 1. Kaxyio mownocms Hys*HCHO NOOBOOUMb K CBUHYOBOMY wiap 4 cm, umoovl
noooepaicusams e2o memnepamypy 27 °C, eciu memnepamypa cpedvt —23 °C. Cyumams, umo
menyioma mepsemcs mojibKko gcieocmaue usiydenus. IloenowamenvHas cnocooHocms ceunya
pasna 0,6.
[ToAroToBUTH AOKIAIBI
1. VYmpasnsiemblii TepMOSIIEPHBINA CUHTE3
2. @DOTO3JEMEHTHI.
3. ®orordpdexr. [Ipumenenue spnerus porodrpdexra.
4. DKonoruueckue mpoOIeMbl U BOSMOXKHbIE ITYTH UX PEIICHHUS.

Camocmosmenvroe usydenue wnamepuaild u KOHCneKmuposaHue ﬂeKL;ML? no yll€6HOZZ Jumepamype



