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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOH ITPOI'PAMMBbI

Buj 1esiTeJIbHOCTH BBITYCKHMKA

JluciunianHa ~— OXBAaThIBae€T  KPYr  BONPOCOB,  OTHOCAIIMXCA K  IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY U  OKCHEPUMEHTAIbHO-HCCIIEOBATEILCKOMY BHIY  NPO(hecCHOHAIBHON
JICATEIIFHOCTH BBITYCKHUKA B COOTBETCTBUM C KOMIIETCHIUSMH UM BHIAMH JIESTEIBHOCTH,
yKa3aHHBIMH B Y4€OHOM IIJIaHE.

eab AMCHUIIHHBI

N3ydyenne QyHIaMEHTANbHBIX (U3MUECKUX 3aKOHOB, TEOPHiA, METOJIOB KJIACCHUYECKOH U
coBpeMeHHOU (u3nku. PopMUPOBaHNE HABHIKOB BJAJICHUS OCHOBHBIMHM MpUEMaMU U METOJaMHU
pelIeHus: NMpUKIaIHbIX nmpoodsieM. opmupoBaHre HABHIKOB IPOBEICHUS HAYYHBIX HCCIEAOBAHUM,
03HAKOMJICHHE C COBPEMCHHOW Hay4YHOW ammaparypoi. O3HaKOMJICHUE C UCTOpHUEH (PU3BHKHU U €e
pa3BUTHEM, a TaK >X€ C OCHOBHBIMU HAMPABJICHUSIMH U TCHACHIMSAMHU PA3BUTHUS COBPEMEHHOMN

(07370478

3agauyu IUCHUILIHHBI
3amaya JUCHMIUIMHBL (U3UKU COCTOUT B (POPMHUPOBAHUU Yy OOYYAIOMIMXCA CHOCOOHOCTEM

HCIIOJB30BaTh OCHOBHBIC 3aKOHBI

U (QyHIaMEHTaJIbHBIE TOHATHS B NPOPECCHOHATHHOM

ACATCIIbHOCTH, YMCThH INPUMCHATH IOJYUYCHHBIC 3HAHUA IIPU HU3YUYCHUU APYIUX AJUCHHUILIIMH U B

NPUKIAIHBIX 3a7adax Npo(ecCHOHANBbHON JesTeIbHOCTH,

BIAJCTh COBPEMEHHOW Hay4YHOU

annapaTypoﬁ W HaBbIKaMH BCACHHA (l)I/ISI/ILICCKOFO OKCIICpUMCHTA.

Kon Conep:xanue IIepeyenb nIaHMpPyeMbIX Pe3yJbTATOB
KOMIIeTEeHIIUH KOMIIeTeHIUii 00yueHusl MO TUCIHILJIMHE
1 2 3

OIlK-1 CIIOCOOHOCTh MCIONIb30BATh | 3HATH:
OCHOBHBIE 3aKOHBI | ~-OCHOBHBIE buznueckue SIBJICHHS,
€CTECTBEHHOHAYYHbIX byHIaMeHTalbHbIE TOHSATHS, 3aKOHBl M TEOPHH
JTUCLUIUINH B | KJIaCCUYECKOW U COBPEMEHHOU (PU3MKH;
npodeccuoHaTbHON yMeThb:
ACATCIIBHOCTH, HNPUMCHATH | — MOPUMEHATH METOAbl MAaTEMAaTHYCCKOTO aHaIN3a,
METOJIbl MaTeMaTHYECKOI'0 | TEOPETUYECKOTO U AKCIIEPUMEHTAIBHOIO
aHajausa U | UCCNENOBaHUs MIPU U3YYEHHUH JAPYTUX AUCIUIUIMH U
MaTeMaTUu4eCcKoro B MPUKJIAIHBIX 3a/1a4ax MpodhecCuoHaIbHOM
(KOMIIBIOTEPHOTO) JESATENBHOCTH;
MOJEIIUPOBAHUS, BJIAJIETh:
TCOPETUUCCKOTO U | - COBPEMEHHOW HAYYHOH aIaparypou, HaBbIKaMu
AKCIEPUMEHTAIBHOTO BeJIeHUS (PU3NUECKOTO IKCTICPUMEHTA.
HCCIICIOBAHUS.

OIlK-2 CrocoOHOCTh BBHISIBUTH 3HATh:
€CTECTBEHHOHAYYHYIO -OCHOBHBIE 3aKOHBI U TIOHATHUS (HU3UKH
CYIIHOCTb IIpo0JeMm, yMeTh:
BO3HUKAIOIIHNX B XOJI€ — BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTh
npodeccnoHanbHOM poOIeMbI B X0I€ MpodhecCHOHATBHOM
ACATECIbHOCTH IIPUBJICYb JEATEIbHOCTH U IIPUMEHATh COOTBETCTBYIOIIUN
JUTSL X PELIeHUS (bU3UKO-MaTEMATHISCKUN aIllapaT JJI UX PEIICHUS
COOTBETCTBYIOLINN BJIAJCTD:
(bu3MKO-MaTEMaTUYECKHUH - COBPEMEHHBIM (DU3UKO- MATEMATHIECKUM
anmapar anmaparoM JUIs pelieHust Mpo0IeM BOSHUKAIOIINX B

xoJ1e MpoheCcCHOHATBHON AESITETbHOCTH.




2. MECTO UCHMIIVIMHBI B CTPYKTYPE

ITPOI'PAMMbI

Hucnunmuaa b1.b10 ¢wu3uka oTHOCHTCS K 6a30BOM YacTH.
Juctumimaa ¢u3nka Oa3upyeTcss Ha 3HAHUSAX, MOJTYYCHHBIX TNPU H3YYCHHUU YYEOHBIX
JUACITUIUIMH OCHOBHBIX O0IIE00pa30BaTEIbHBIX MPOTPAMM.
OCHOBBIBasICh HAa U3YYCHUU AUCIUILINH, ((U3UKA TPEICTABISICT OCHOBY ISl H3yYCHUS

OBPA3OBATEJILHOMN

JUCLUIIINH: cTpouTenbHass (U3MKA, OCHOBBI THAPABIMKA M TEIUIOTEXHUKH, SHEPro- u
pecypcocOepexeHne, 0e30mMacHOCTh JKU3HEICATEIIBHOCTH.
Takoe cucTeMHOE MEXAUCHUIUIMHAPHOE W3YyYEHHWE HAIpPaBICHO Ha JOCTH)KECHHE
tpedyemoro ®I'OC ypoBHS MOJATOTOBKH O KBaJTU(PHUKAIIMK OaKaiasp.
3. PACIIPEJEJEHUE OFBEMA JIUCLHHUIIJINHBI
3.1. Pacnipesesnenne o6beMa JMCUUILIMHBI 10 dopMaM 00yUeHHs
Tpyooemkocmo Oucyuniunsl ¢ uacax
E § § Buo
> 3 ® S Konumpons npomesncy
Dopma I = 2 S s mounou
ooyuenusn S 3 2 E ammecma
N S 2 S S paboma
S I g o uuu
g S ) 2 S 3 g 3
S | g 2 = S 8
) N N = S < S
= 5| 8 2 g S S 3 S
=S ST = = N SRR
1 2 3 4 5 6 7 9 10 11
Ounas - - - - - - - -
3aounas 1 - 216 20 12 8 187 1klk DK3aMeH
3aounas - - - - - - - - -
(ycxkopeHHoe
o0y4eHue)
OuHo-3204Has - - - - - - - - -




3.2. Pacnpenesienne 00beMa TUCHMIIJIMHBI IO BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

em.u. ¢ Pacnpeoenenue
unmepaxmiue no Kypcam, vac
Tpyoo- | noii, akmue-
Buo yueonuvix 3anamuii eMKOoCcmb | HOll, UHHO8A-
(uac.) UUUOHHOUL 1
gopmax,
(uac.)
1 2 3 4
|. KonTtakTHasi padoTa 00y4yaromuxcs ¢
npemnojaaBaresieM (Bcero) 20 6 20
Jlexmun (JIk) 12 4 12
Jlabopartopusie padotsl (JIP) 2
KonTponbhas pabdora + R +
['pynmoBsie (MHIWBUAYATbHBIE) KOHCYTbTAIIHA + R +
I1.CamocTosATEILHAS T q HXCS
CamocTosiTeibHast padoTa 00yyarouuxe 187 ) 187
(CP)
[ToaroroBka k 1abopaTOpHBEIM paboTam 60 - 60
IToAroToBKa K SK3aMeHy B TEYEHHE CEMECTPA 60 - 60
BeinosHeHre KOHTPOJIBHOM paboThI 67 - 67
I11. IIpomMexyTOUHAsI aTTECTAINS DK3aMEH 9 9
OO6m1as Tpy10EMKOCTD JUCIIHILIAHBI yac. 216 - 216
3a4. efl. 6
6 -

4. COAEP) KAHUE JUCIIUIIVINHBI

4.1. PacnipeesieHue pa3iesioB IMCUMILIUHBI 0 BUAAM YU4eOHBIX 3aHATHI

- 1JI1 32049HOH (pOpMBI 00YUCHHS:

Buowl yueonwvix 3anamuil, 6xkniouan
camocmoamenvHyio paoony
M odyuarowuxca u mpyooemKocmey;
pas- Haumenosanue Tpyooem- (uac.)
dena u pazoena u Kocmo, yueoHvle 3auaAmMuU camocmos
membl mema OucyunIUHbL (uac.) menvnas
— nadopamopusle paboma
pabomol ooyuaro-
wuxcs
1 2 3 4 5 7
1. Mexanuka 30 2 1 27
1.1 Kunematnka mnocTynmaTenbpHOro M 7.75 05 0.25 7
BpAIIaTEIbHOTO JIBHKCHHUS
1.2. | Jlunamuka MOCTYNATEIHHOTO 7.75 0.5 0.25 7
JIBHDKCHUSL.
1.3. Junamuka BpaIlaTeNIbHOTO 7.75 05 0.25 7
JIBIDKCHUSL.
1.4, I'unpoMexaHuka. JBrokeHue 6.75 0.5 0.25 6
KHUIKOCTU. Bs3KOCTh




2. KoJiebanus M BOJHBI 30 15 1.5 27
2.1. | Mexanuyeckue KoJjeOaHUS.
MasITHUKH. 10 0.5 0.5 9
2.2 3aryxaromye KojaeOaHusl.
BhIHYXICHHBIE KOJICOAHMS. 0.5 0.5 9
2.3. | BoiHbl. 3BYKOBBIC BOJIHBI. 10 0.5 0.5 9
3. MouJiekyJisipHas 30 15 1.5 27
(pusuka u TepMoIMHAMHMKA
3.1. | MoJjekynsapHO-KHHETHYECKAs 10 0.5 0.5 9
TeopHs
3.2. | SIBnenus nepeHoca 10 0.5 0.5 9
3.3. 3aKOHBI TEPMOANHAMUKH 10 0.5 0.5 9
4. JIeKTPOMArHeTH3M 30 25 1.5 26
4.1 DJEeKTPOCTaTHYECKOE MOJIe 5.8 0.5 0.3 5
4.2 DJEKTPUUECKHIA TOK. 5.8 0.5 0.3 5
4.3 MaruauTtHOe 1oJe 5.8 0.5 0.3 5
4.4 DNeKTpoOMarHuTHasI HHIYKIHS 5.8 0.5 0.3 5
4.5 DJeKTpOMarHuTHBIE KOJIeOaHMsI 6.8 0.5 0.3 6
S. Onrnka 30 1 1 28
5.1 | DIEKTPOMAarHUTHHIC BOJHBI 7.5 0.25 0.25 7
5.2 | 'eomerpuueckas ONTHKA 7.5 0.25 0.25 7
5.3 | UnTepdepentus, audpaxius 7.5 0.25 0.25 7
CBeTa.
5.4 [Tonstpuzanus cBera. 7.5 0.25 0.25 7
6. KBanroBas ¢pusuka 30 2 1 27
6.1 | TeruioBoe M3IyuYeHHE. 7.75 0.5 0.25 7
6.2 | dororddexr 7.75 05 0.25 7
6.3 | Ctpoenue atoma. Teopus 7.75 0.5 0.25 7
aToma BoJopoJia o bopy
6.4 KopnyckynsspHO-BOITHOBOM 6.75 0.5 0.25 6
nyanu3M. COOTHOIIIEHUE
HEOoIpeeIeHHOCTE!
I'eitzenbepra.
7. Pu3uKka aTOMHOIO AApa 27 15 0.5 25
7.1 | Pa3mep, cocTaB U 3apsj 8.75 0.5 0.25 8
aTOMHOTO sijpa. Jledekr
Macchl.
7.2 3aKOH paJIMOaKTUBHOTO 8.75 0.5 0.25 8
pacmajna
7.3 o-, B- pacan. y- U3ImydeHHe 8.5 0.5 - 8
HUTOI'O | 207 12 8 187




4.2. Cogepxxanme TUCUMILVIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Pa3zgen 1. MEXAHUKA
Tema 1.1. KuHemaTnka mocTynareibHOr0 M BPaIaTeIbHOT0 IBHKEHUS
Jlekuus (0.5 gac)

1) Beenenwue. [Ipeamer uzydeHus: pU3HKH.
2) OcCHOBHbIC MOHATHS KHHEMATHKH: MaTepHalibHAs TOYKa, CHUCTEMa OTCYeTa, CHUCTeMa
KOOpJMHAT, TPAEKTOPHUS, IyTh U BEKTOP MEepeMEeLICHUS.

3) CxopocCTb: Cpe/iHss U MTHOBEHHAsI CKOPOCTh, MOJYJIb CKOPOCTH, HAIIPaBJICHHE CKOPOCTH.

4) YckopeHHE: HOPMAIbHOE, TAHTCHIMAJIbHOEC M IOJHOC YCKOPEHHE IMPU KPHUBOJIMHCHHOM
JBWKEHUH. MOIyJI YCKOPEHUH. .

5) Kunematuueckre ypaBHEHHS PA3IMYHBIX BHIOB JIBHXKCHUSI.

6) BpararenbHoe qBMKEHUE. XapaKTEPUCTHKU BPAIIATEIIbHOTO JBUKCHUSI.

7) Kunemartuka BpaIiaTeIbHOTO JBHKEHHUS MAaTCPUATLHON TOUKU: YIJIOBast CKOPOCTh, YIIIOBOE
YCKOpEHHE, MIEPHO/I U YaCTOTa BPAILICHHS.

8) CBsi3b MEX/Y JTUHEHHBIMH U YTIIOBBIMH CKOPOCTSIMU M YCKOPEHHSIMH.

Tema 1.2. /luHaMHKa NOCTYNATEJBLHOIO IBH:KEHUS

Jlekuus (0.5 gac)

1) Ilepssiit 3akoH HetoToHa. [ToHsATHE HHEPIIUATIBHON CHCTEMBI OTCYETA.

2) Cuna. Macca tena. Mmnynsc Tena. Bropoii 3akon Hetotona. CiieicTBusi BTOPOro 3aKoHa
Herorona.

3) Tperuii 3akoH HproToHa.

4) T'paHHIIBI IPUMEHUMOCTH 3aKOHOB HbroTOHA.

5) Kiaccubukaius cui.

6) Cuibl ympyroctu: THmbl jJedopmanuu Ten. XapaKTepUCTHKH YIPYrux aedopmarnmid:
MEXAHUUYECKOE HAIPSUKEHUE, OTHOCUTENBHOE YMJIMHEHUE, TaHTCHLHAJIbHBIA cIBUT. 3akoH ['yka,
SHEprus ynpyrou aegopmaru.

7) Cuutsl TpeHUsI: BUJIBI TPEHUsI, CyX0€ TPEHHE U €ro Pa3HOBUAHOCTU (TPEHHE MOKOs, TPCHHUE
CKOJIbJKEHUSI, TPEHUE KAUeHHUs); BA3KOE TPEHHE.

8) Cuna TspxectH U Bec. [IOHSATHE HEBECOMOCTH.

9) I'paBuTalMOHHBIC CHJIBI. 3aKOH BCEMHPHOTO TATOTeHHs. KocMuueckre CKopocTH.

10) Umnynbce Tena. 3aKOH COXPaHEHUS] HMITYIIbCa U €T CBS3b C OJHOPOJHOCTBIO MPOCTPAHCTRA.

[Tpumepsl MpUMEHEHMSI 3aKOHA COXPAHEHUS] UMITYJIbCA.
11) DHeprus — yHUBEpcallbHAasl KOJIIMUECTBEHHAs: Mepa Bcex (HOpM (BHIOB) JABMKECHHS MATEPHHU.
Bunbl sHEprun u ux B3aMMOIPEBPAIAEMOCTb.

12) PaboTa 1 MOIIIHOCTh MEXaHUYECKOM CHITbI. PaboTa MOCTOSIHHOM M TIEPEMEHHOMN CHITBI.

13) Kunetnueckast sHeprusi. Fi3aMeHeHe KHHETUYECKON SHEPTHHU Tea.

14) IMone cun (cramoHapHOe, HecTalmoHapHoe). [ToHATHE TOTEHIIMATBHOTO TOJISL:

15) KoHcepBaTHBHBIC 1 HEKOHCEPBATUBHBIC (JMCCUITATHBHBIC) CUIIBI, IPUMEPBI.

16) [ToTeHmaibHas SHEprus Tena (YacCTHIIbI).

17) [MoTeHnmanpHast SHEPTHs TeJa, HAXOSIIETOCs B OJTHOPOIHOM T0JIE CHIIBI TSKECTH.

18) [loreHumansHas sHEPTHs yIpyro aeGopMupoBaHHOTro Tena. CBs3b MEXKIY MOTCHIIMATBHOMN

SHEPIrue U KOHCEPBAaTUBHON CHIION.
19) 3akoH coxpaHEHUS MMOTHOM MEXaHHMYECKOI SHEPTUH.
20) Coynmapenue Tel.

Tema 1.3. lunaMuka BpamaTeJbHOI0 IBHKEHUS
Jlekuus (0.5 vac)

1) MOMEHT CHJIBl MaTePHAIbHON TOUYKH OTHOCUTEIBHO OCH BpAIllEHHUSI W TBEPAOTO TEa.
2) TlonsTe MOMEHTa HWHEPIMM MaTEePHaIbHONH TOYKH M TBEPAOrO Tela OTHOCHUTEIHHO
HETIOJIBUKHON OCH BpaLCHHUS.



3) Tlpumepsl pacuyeta MOMEHTa WHEPIMH OIHOPOJHOTO HM30TPOIHOIO IHCKa (CIUIOIIHOTO
UUJTUHAPA), JJIMHHOTO TOHKOIO OJIHOPOJHOTO CTEPXKHS, OAHOPOJHOrO IIapa, TOHKOIO
OJIHOPOJTHOTO KOJIbIIa (00pyYa), MOJI0TO M CIUIOUTHOTO ITUIHMHAPOB.

4) Teopema lllTeitHepa u ee MpUMEHEHUE.

5) 3akoH BpaIIaTeIbHOTO IBH)KCHHS MATEPHAJIbHOW TOYKH M TBEPJOrO Tejda OTHOCHUTEIHHO
HENOJIBUKHOM TOYKM M OTHOCUTENIBHO HEMOJBMXKHONW ocH. YacTHbple cilydaw 3akKoHa
BpalIaTeJIbHOTO JIBUKEHHUS, IPUMEPBI pELICHUS 3a/1a4.

6) MOMEHT UMIyJIbCa MAaTePHaIbHONW TOYKH M TBEPJOrO Tellda OTHOCHUTEIBHO HEMOBMKHOU
ocu. EnnHuLbl u3mMepeHus.

7) 3aKoH COXpaHEHHS] MOMEHTA UMITYJIbCa, YACTHBIC CIy4au €ro NMPUMEHEHHUSI.

8) Kunernveckass SHEprusi MaTepHaIbHOM TOYKH W TBEPIAOro Teja MPH BPaIaTelIbHOM
JBUKEHUHM OTHOCUTEJIBHO HEMOABUKHOM OCH.

9) Pa6ora mpu BpalaTeIbHOM IBHKCHHUH.

Tema 1.4. JluHaMHKA MOCTYNATEILHOI0 U BPALIATEIbHOI0 ABHKEHHS
Jlekuus (0.5 gac)

1) CrauuonapHas XHUIKOCTh. VaeanbHast )uIK0OCTh. JlaBieHue sxuakocTr. 3akoH ITackas.

1) JlaBneHue Ha riyOMHE XUAKOCTH. 3aKOH Apxumena. [ uapaBIndecKuii mpecc.

2) Teuenue >xumkoctu. Jlunmn Toka. TpyOka Toka. CTalMOHApHOE TEYECHUE >KUIKOCTH.
YpaBHEeHHE HEPA3pbIBHOCTH CTPyU. YpaBHeHHe bepHymnu. YpaBHeHue bepHymwm s
TOPU30HTAIILHOM TPYOKH TOKA.

3) Teuenue peanbHbIX XHAKOCTeH. Bs3kocTs. CHIIBI TPEHHS TP TEUCHHHM SKUIKOCTH.
['paguent ckopoctu. Cuiia TpEHUSI MEXAY CIOSIMU KUIKOCTH.

4) ®opmysna HeiotoHa. M -K03(D(HUIMEHT TUHAMUYECKON BA3KOCTH U €ro (PU3UUECKUIT CMBICI.

3aBUCHUMOCTD BSA3KOCTU OT TeMIIepaTypbl. BA3KocTh xuakocTed. Bs3kocTh ra3oB
5) Teuenue S>KUAKOCTH: JlAMUHApHOEe U TypOysieHTHoe Teuenne. Dopmyna [lyaseiins.
TypOynentHoe unu BuxpeBoe TeueHue. Yucno Peitnonbaca Re.

Pasznea 2. KOJIEBAHUS U BOJIHbBI
Tema 2.1. Mexannueckue Kojeoanus. MasgsTHUKH
Jlexuusi (0.5 yac)

1) OcHOBHbIC XapaKTePUCTHKU KOJICOAHHI: aMILTUTY/Ia, YaCTOTa, (ha3a U MeproI.

2) CKOpOCTb U YCKOpEHHE MaTepUalIbHOM TOUKH, COBEPIIAIOIICH TAPMOHUYECKUE KOICOAHUSI.

3) Kunernueckasi, MOTCHIMAbHAS U TIOJIHAS JHEPIUsl MaTepUaIbHOW TOUYKH, COBEPIIAOIICH
TapMOHHYECKHE KOJICOAHUS.

4) CnoxxeHHe IBYX OJHOHANPABICHHBIX T'APMOHMYECKUX KOJICOAHMH OIMHAKOBOH YacCTOTHI.
buenwus.

5) CnoxeHue IByX B3aMMHO-TICPIICHUKYIISIPHBIX TAPMOHUYECKUX KOJICOAHUH C OMHAKOBBIMU
yactotamu. Ourypsl Jlnccaxy.

6) JduddepennmanpHoe ypaBHEHHE TapMOHHYECKHX KoseOaHwid. [loHsSTHE TrapMOHUYECKOTO
OCLUILIATOPA.

7) TlpyxuHHBI MasTHUK. DU3NYECKUI W MaTEeMAaTHYECKHd MasTHUKU. BbiBox dopmyn ms
YaCTOTHI ¥ TIEPHO/Ia KOJICOAHMIA.

8) JuddepennmanbHoe ypaBHeHHE CBOOOAHBIX 3aTyxaromux kosnebanuil. CoOcTBeHHas
yacToTa kosiebanuii cuctembl. Koapduiment conporunienns U Ko3QpPUIMEHT 3aTyXaHuUs.

9) Pemenne nudQepeHINATBFHOIO ypaBHEHHsS CBOOOIHBIX — 3aTyXaroOIIUX  KOJICOAHWIA.
AMIuIMTyja, IEPHO M 4acTOTa 3aTyXarollux KojaeOaHuil cucremsl. IloHATHE BpeMeHH penakcanuu
U orapu(Mu4eckoro ko3 uIrenTa 3aTyxanusl.

10) duddepennmansHoe ypaBHEHHE BBIHYKICHHBIX KojieOaHuil. Ammautyna u  (asa
BBIHYXJICHHBIX KoJjieOaHuii. Pe3onaHc.



Tema 2.2. BoiHbl. 3ByKOBbBI€ BOJIHBI
Jlekuus (0.5 uac)

1)
2)
3)

4)
5)
6)
7)

Bomnnbl: MexaHn4eckue U 3JIeKTpOMarHuTHbIe BOJHBL. [Ipo0abHbIE U ONIEpEeYHbIC BOJIHBI.
PacnpocTpanenne MexaHn4eckux BOJH. BoHOBas OBEpXHOCTb.

VYpaBHeHue niaockoi BosHbl. [{nnHa BosiHbl. BoaHoBoe uncino. CKopocTh BOJIHBI TPYIIIOBAst
u (azoBas.

CoiicTBa BosH: HHTEp(EpeHINs, AUDPAKITHSL.

Crosune BOIHBL. YpaBHEHUE CTOSTYEN BOJIHBI. AMIUIMTY/A CTOSYEH BOJIHBI.

3BYKOBBIEC BOJIHBI.

DONEeKTPOMarHUTHBIE BOJIHBI.

Paznesn 3. MOJIEKYJISAPHAS ®PU3UKA U TEPMOJUHAMUKA

Tema 3.1. MoJieKyJIsIpHO-KHHETHYECKAsI TEOPHUst
Jlekuus (0.5 gac)

1)

2)
3)
4)
5)

6)
7)

CTaTUCTUYECKUA W  TEPMOJMHAMUYECKUMH MeTojAbl. TepmMoauMHaMHuecKas CHCTEMa.
3amKkHyTasi TepMoAMHaAMuYecKas cuctema. dusnmyeckue nmapameTrpbl TEPMOIUHAMHYECKON
cUCTeMbl: 00BEM CHCTEMBI, JaBJIEHUE, TeMmIepaTypa, macca, IIoTHOCTh u T 1. [Iporiecc.
PaBHOBECHBIN ¥ HEPAaBHOBECHBIN MTPOLIECCHI.

OcHoBHble nosioxkennss MKT.

OcnoBHoe ypaBHernne MKT. Csi3b 1aBlieHUs U TEMIIEpaTyphI Ta3a.
MounekynapHO-KUHETUYECKUIM CMBICI TEMIIEPATYPHI.

Wzomponeccel: uzorepmuueckuid (T =const), wu3obapusiii ( p=const), U30XOpHbII
(V =const).

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UICAIBHOTO rasa.

3aKOHBI UACABHOTO ra3a. 3akoH boiua-Mapuorra. 3akoH ['eii-JIroccaka. 3axon Hlaps.
3akoH JlamproHa. OObeIMHEHHBIN Ta30BBIA 3aKOH.

Tema 3.2. SIBienusi nepenoca.
Jlekmust (0.5 uac)

1)

2)

3)

SBnenus nepenoca. [Juddysus (nmepeHoc maccel), 3akoHn Puka. Kosdduuuent
i dy3uu, ero GU3NUECKUl CMBICI.

SBnenue TemnonpoBoaHocTH. IlepeHoc sHeprun. I'pagueHt temnepaTypbl. 3akoH Dypbe.
KonuyectBo nepenecennoit termiotrsl. Koaddurment termmonpoBoanoctu. Ero gusnueckunii
CMBICIL.

JnmuHa cBoOogHOTO TIpobera Mosekyin. DGh(EKTUBHBIA TUAMETP MOJEKYNI. 3aBHCHUMOCTH
3 PEeKTUBHOrO AMaMeTpa OT Temmeparypbl rasza. CpeaHss AiauMHa CBOOOAHOro mpoldera
MOJIEKYJIBI.

Tema 3.3. 3aK0OHBI TEPMOJAMHAMHKH.
Jlekmust (0.5 gac)

1)

2)
3)
4)
5)
6)

Buytpennss sueprus. Temnooomen. KonmmuecTBo Temnotsl. [lepBsiii 3akoH
TepMOJIMHAMUKHU. BeuHblii 1BUTaTeNns 1-ro poja.

PabGora nueanbpHOro rasa.

[IpruMeHeHne MepBOro 3aKOHa TEPMOJUHAMHUKH K M30MPOIIECCaM.

Pabora raza B u3onpoiieccax.

Yucno creneHeit cBoOo . Teopema o pacrpeneaeHuu SHePTUr o CTENEHSIM CBOOO/TBI.
BuyTpeHHssa sHeprus uaeaibHOTO ra3a.



7) TemmoéMKOCTh HeaIbHOrO rasa. Y aeibHas i MOJISIpHAs TeII0EMKOCTh. CBSI3b yACIbHOU U
MOJISIPHOU TEIIOEMKOCTH. TerIo€éMKOCTh IIPU IOCTOSSHHOM JAaBJICHUU U IIOCTOSSHHOM
o0BEMeE.

8) AnumabatHblii iporiecc.

9) TlepBblit 3aKOH TEPMOMHAMHKH JJIs a1MabaTHOTO Mpoliecca.

10) YpaBuenue Ilyaccona s annabataoro npouecca. [loka3arenba nuabdatel. Pabora
aanabaTHOrO Ipolecca.

11) Kpyrosoii npouecc. Ternosoit aeuraresns. KITJ]. Lukn Kapho.

12) Dutponus. HepasenctBo Knaysuyca. Bropoii 3akoH TepMOAMHAMHUKH.

13) 3HaueHKEe BTOPOrO 3aKOHA TEPMOJMHAMHKH.

14) TpeTwii 3aKOH TEPMOAMHAMHUKH.

Paszgen 4. DQJEKTPOMATHETHU3M

Tema 4.1. DuexkTpocTaTH4ecKoe 1moJie
Jlekmus (0.5 gac)

1) Dnexktpuueckuit 3apsa Q, q. Buapl 3apsima. B3aumopeiictBue 3apsimoB. JIMCKpETHOCTH
3apsaa. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsaa.

2) Toueunsrii 3apsa. 3akon Kysona.

3) Ilousitue snekTpuyeckoro mnojs. ['paduueckoe MpencTaBieHUE 3JICKTPHUYSCKOTO ITOJIS.
CuioBble iuaud. [lone Toueunoro 3apsiaa.

4) XapaKTepHCTHKH AJICKTPUUECKOTO MOJIsi: BEKTOP HANPSHKEHHOCTH Y MOTEHIIHAIL.

5) TlpuHUUN Cyneprno3uiiuy mojei. HanpsmkeHHOCTh mojist ToYeHoro 3apsiaa. [IoTok BekTopa
HaIPSKEHHOCTH.

6) Teopema I'aycca. [Ipumenenue Teopemsl ['aycca. HanpsikeHHOCTh OECKOHEUHO 3apsyKeHHON
riockocTd. HanpskeHHOCTh OeCKOHEUHO 3apskeHHOW HUTH. JIMHeHas TUIOTHOCTD 3apsija.
HanpsokeHHOCTh  IBYX ~— pa3HOMMEHHO — 3apsOKEHHBIX ~ OSCKOHEYHBIX  IIOCKOCTEH.
[ToBepxHOCTHAs IIIOTHOCTH 3apsiaa. HanpspkeHHOCTh 3apssKeHHOU cephl.

7) Pabota 21eKTprUuecKoro mois Mo MepeMelIeHHIo 3apsiia. PaboTta 3IeKTpUvecKoro moss 1o
ynajgeHuo (CONMMKEHNI0) ABYX TOYEUHBIX 3apsAaoB. L{upkynsius BeKTopa HapsbKEHHOCTH.

8) Ilorenuman mois TOYeUHOro 3apsiga. Pabora anmexTpuueckoro mons.  Hanpsokenue.
[IpuHIUI Cyneprno3uiuu.

9) DKBHIOTEHIMATbHBIC TOBEPXHOCTH. CBsI3b HANPSHYKEHHOCTH U MOTEHIUATA.

10) DnekTpudeckuii Aumob. [lnedo aAumnost. DNeKTpUIeCKUii MOMEHT JJICKTPUIECKOTO TUTIOJS.

11) IuneKTpuKd B 3JEKTPUUECKOM Toiie. THIbI AUDICKTPUKOB: MOJSIPHBINA, HE MOJISPHBIH,
VWOHHBIM. Buapl nmonspusanuu: 3JIEKTpOHHAs, OPUEHTALIMOHHASI, MOHHAs. [nanexkTpudeckas
HNPOHUIIAEMOCTh cpeibl. CerHeTodneKTpuku. I1be303¢exT.

12) Dnexrpuueckoe cmerenue. Teopema ["aycca uTst S7IEKTPHYECKOTO OIS B TUDIIEKTPUKE.

13) IIpoBoHMKH B dneKTpUueckoM moiie. HaynupoBaHHbie 3apsabl. HanpsokeHHOCTh BHYTPH
IIPOBO/IHHKA.

14) DnexTpo€MKOCTh TPOBOTHHUKA. JIEKTPOEMKOCTh Imapa, cheprl. KonneHncaropsl. Bumsr
KOHJIGHCATOPOB:  TUIOCKHWH, IWIMHAPUYECKHH, cdepudeckuid. 3apsaka, paspsaka
KOH/JIEHCAaTOPOB.

15) CoeinHeHNE KOHIEHCATOPORB: MOCIEIOBATEILHOE U MTAPALICIIbHOE COCTHHEHHE.

16) DHeprust 3apsUKEHHOTO KOHJIEHCATOpa. DHEprusl 3apsDKEHHOTO IMPOBOAHUKA. DHEPTHS
3JIEKTPUYECKOTO TOJIA.

Tema 4.2. DjieKTpUUECKHI TOK
Jlekmus (0.5 uac)

1) Drexrpuueckuii TOK. [IOCTOSHHBIN M IEPEMEHHBIN dIeKTpUUecKuii ToK. Hampasienue Toka.
2) Cuna Toka. [LTOTHOCTB TOKA.
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3) 3akon Oma [y OJHOPOAHOIO YU4acTKa IIETIH.

4) ComnpoTHBICHHE TPOBOJHHUKA. 3aBHCUMOCTH COIPOTHUBJICHUS TPOBOJHHKA OT €0
FeOMETPUUECKUX pa3MepoB M BUJAa MaTepuajga MPOBOAHMKA. YAeIbHas MPOBOIAUMOCTS,
YIEIBHOE AEKTPUYECKOE COIPOTUBIICHHUE.

5) 3aBHCHMOCTH COMPOTUBIICHUS MTPOBOIHUKA OT TeMrepaTypbl. CBEpXIPOBOIUMOCTb.

6) 3axkon Oma B nuddepenuuanbuoi Gopme.

7) DOnexrponBmxkyinas cuna. DJIC. Mcrounnku toka. Croponuue cuibl. OIHOPOIHBIA H
HEOJIHOPO/AHBIN y4yacTok 1enu. Pabora croponnux cui. Hanpsbkenue.

8) Pabora 3JIEKTPHYECKOrO TOKA.

9) 3axon jkoyis JleHa. MOIHOCTB 3JIEKTPHYECKOTO TOKA.

10) 3akon Ixoymns-Jlenna B nuddepeHimansuoi hopme.

11) 3akon OMa JijIst HEOTHOPOHOTO y4acTKa IEIIH.

12) 3akon Oma [Tt 3aMKHYTOH} IIETIH.

13) CoemnHeHrEe COMTPOTHBIICHHIA: TTOCIICIOBATEIBHOE U TAPAILICIILHOE.

Tema 4.3. MarautHoe moJjie
Jlekmus (0.5 vac)

1) OmnbiTel AMnepa u DpcTena.

2) MaruutHoe 1ose ToKoB. BekTop MarHuTHON HHAYKIMHA. CHIOBbIC THHUHA MarHUTHOTO
TOJISI.

3) 3axon bro-Caapa-Jlamnaca. Pacuer HHAYKIIMA MarHUTHBIX TOJIEH, CO3IaBAEMBIX TOKAMHU
Pa3IU4YHON KOH(PUTypaluu.

4) Cwuna Amnepa. Cuna Jlopenia. J[BmkeH#e 3apsyKEHHBIX YaCTHIl B MATHUTHBIX U
AIIEKTPUYECKHUX TTOJISIX.

5) Dddexr Xomra. [lukaotpon. MarueTpoH.

6) MaruutHsii notok @, . PaGota mpoBoHMKA ¢ TOKOM B OHOPOAHOM MarHUTHOM IIOJE.

1) Iupkynsius BEKTOpa MArHUTHON WHIYKIIUN B (3akoH moHOTO TOKa). [Tose conenonma u
TOpOU/Ia.

2) MarHuTHbIH MOMEHT Toka. KOHTYp ¢ TOKOM B OTHOPOTHOM U HEOJHOPOTHOM MarHUTHOM
TOJIE.

1) Hamarau4mBaHue BelecTBa. BekTop HAMarHMYEHHOCTH.

2) Hanpsokensocts H marmmrhoro moms. Llupkymsamus BekTopa H (3aKOH TOJTHOrO TOKa).
MarauTtHas IpOHULIAEMOCTb.

3) YpaBHeHHs MarHMTOCTATUKU [UIs BellecTBA. PacueT WHAYKIMM MAarHUTHOTO TOJS B
BEIIECTBE.

4) BuJbl MArHETUKOB U MX CBOWCTBA. DIIEMEHTapHAsl TCOPHS THa- M MapaMarHeTH3Ma.

5) Dnementapnas Teopusi (eppomarHeruzma. OOMeHHoe B3ammopeilcTBue. IlpumeHeHHe
(beppoMarHeTHKOB.

Tema 4.4. DjeKTpOMArHUTHASI HHIAYKIIUSI
Jlekuust (0.5 vac)

1) OmnbiTel Dapayes. SIBneHUE JCKTPOMATHUTHON HHIAYKI[HH.

2) 3axoH 3JeKTpoMarHUTHON MHAYKIMHU. [IpaBuio Jlenna.

3) SBnenue camouHAyKIMU. HIYKTUBHOCTD.

4) Toxu nmpu 3aMbIKaHUU M Pa3MBIKAHUH AJIEKTPUIECKON IICTIH.

5) BszaumHast HHAYKIUS.

6) Toxu ®yKko M UX IPUMECHEHHE.

7) DHeprusi MAarHUTHOTO TIOJISL.

8) Buxperoe anektpuyeckoe nose. Toku cMmenieHus. Y paBHeHUs MakcBesa.
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Tema 4.5. DjieKTpOMAarHuTHBIE KOJIeOaHUS
Jlekuus (0.5 uac)

1) CBoOoxHBIC HE3aTyXAIOIIUE IICKTPUICCKHE KOIeOaH s B KOJIeOaTeIbHOM KOHTYpE.
2) CBoOOHBIC 3aTyXarOIKE ICKTPUICeCKUe Koebanus. JJoOpOTHOCTh CUCTEMBI.

3) BeIHYXICHHBIC dNIEKTPHYECKHE KoieOaHus. Pe3oHaHc.

4) TlepeMeHHBIi dIEKTpUUECKHiA TOK. 3akoH OMa. MOIIHOCTh IEPEMEHHOTO TOKA.

Pazgea 5. OIITUKA

Tema 5.1. DjIeKTPOMArHUTHbIE BOJTHBI
Jlekmust ( 0.25 gac)

1) VpaBHEHHUs IJIEKTPOMATHUTHBIX BOJIH.

2) OmbiThl ['epiia 1o ucciaeJ0BaHHIO IEKTPOMATHUTHBIX BOJIH.
3) DHeprusi, IMITYJIbC U JTABICHUE IICKTPOMATHUTHBIX BOJIH.
4) Illkana 3JIeKTPOMAarHUTHBIX BOJIH.

6) CaeroBas BoJHA. YPaBHEHHUE IIOCKOW BOJIHBI.

7) ®a3o0Basi CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH B BEILIECTBE.

8) Css3b Moyieit aMIIuTy BekTopoB E u H B smexTpomMarauTHOMN BOJHE.
1) TloHsATHE WHTEHCHBHOCTH CBETa, CBA3b C AMIUIMTYJOH M C IMOKa3aTejeM IMPEeTOMIICHHS
BELIECTBA.

Tema 5.2. 'eomeTpuyeckasi ONTHKA
Jlekmus ( 0.25 gac)

1) OcHOBHbIEC 3aKOHBI T€OMETPUYUECKOM ONTHKU:

— 3aKOH IPSIMOJIMHEWHOIO PacIpOCTPaHEHUs CBETA;

— 3aKOH HE3aBUCUMOCTH CBETOBBIX ITyYKOB;

— 3aKOH OTpPaXE€HUs CBETA;

— 3aKOH IIPEJIOMJICHUS CBETA.
2) AOCOIIOTHBII U OTHOCHTEIIBHBIH MOKA3aTeIN MPETOMIICHHUS
3) SIBieHHe MOIHOTrO OTPAXKEHHUS U er0 NPUMEHEHHE

Tema 5.3. Untepdepennns, nudppakuus cBera
Jlekmust ( 0.25 vac)

2) WutepdepeHuus cBeToBhIX BONH. [loHATHE KorepeHTHOCTH. PazHocTh (a3 m onruyeckas
Pa3sHOCTh XOJa.
3) CnocoObl HabmroeHNst nHTepepeHn cBeTa: onblT KOHra, 3epkana Openens, OunpuzMa
®penensd u ap.
4) VHTepdepeHnus cBeTa Mpu OTPAKEHUH OT TOHKHUX IUTACTHHOK (TUICHOK).
5) Tlpumenenue nHTepdEpEHINU CBETA.
6) Ilpunuun [olirenca-®penens. 3ousr Openens.
7) Hudpaxims Openens oT NPOCTSHIINX MPerpa:
— nudpaxys OT Kpyrjioro OTBEpCTHS;
— nudpaxys OT KpYyrJioro JTUckKa.
8) Judpaxius @paynrodepa oT y3Koit meiu.
9) Hudpaxuus Opaynropepa va N—mmemnsx. nppakunonHas pemierka.
10) Aucnepcust u paspeniaroias Cuia CIEKTPAIbHOrO MpuOopa. YTioBas W JIMHEHHAs
JUCTIEPCHUS.
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11) Tudpakuus peHTreHoBCKuX Jryueii. @opmyna Bynbda-bparros.
12) [Ipumenenue audpaknuu cBeTa.

Tema 5.4. Iloasipuzanus cBeTa
Jlekmust ( 0.25 vac)

1) EcrecTBeHHBI W TOJSAPU30BaHHBIA CBeT. [IJOCKOCTh MONSAPH3ALUMH M  IUIOCKOCTh
konebanuii. [ImockocTh monsipuzaropa. 3akoH Maioca.

2) Crenenb Nosgpu3alyy. Bumbl noispu3amnmu.

3) Tomsipusaiust npyu OTPAKEHUU W MPEJIOMIICHHU Ha TPAHMIIE IBYX JAMAJICKTPUKOB. 3aKOH
Bprocrepa. Yroi noaHo noisipusaiuu.

4) JlBoiiHoe uyuenpenomiieHue. OOBIKHOBEHHbIE M  HCOOBIKHOBCHHBIC JIydd CBETa.
[Tonsspu3anmoHHbIE TPU3MBI U MOJSIPOUAbL. MICKycCTBEHHAs! ONTHYECKasi aHU30TPOIIHSL.
Bpaienue miockocTy NOASPU3ALUUA B ONITUYECKH

Paznen 6. KBAHTOBAS ®U3UKA

Tema 6.1. TenioBoe uziayuenue. @orodpdext
Jleknus (0.5 yac)

1) TemnoBoe H3IIy4eHHWE W €r0 OCHOBHBIC XaPAKTEPUCTHUKH: DHEPreTHUECKas CBETUMOCTb,
UCITyCKaTeJbHasl ¥ IOIJIoaTeabHas CHoCOOHOCTb.

2) Tlonsarue abcomroTHO YepHOTo Tena. 3akoH Kupxroda.

3) 3akon Credana-bonbimana u 3axoH BuHa.

4) dopwmyia Panes-/xunca. YiasrpaduoseroBas karactpoda.

5) ®opmyna [lnaHka — 10Ka3aTeNbCTBO KBAHTOBOW MPUPOJIBI H3TYUCHHUS.

6) OnTHuyeckas TUPOMETPHSI.

7) SBnenue portoadderra. Ompitel A.I'. Crosnerosa. 3aaepkuBaroiiee HanpsbkeHue. KpacHast
rpanuna ¢porordpdekra. 3akoHbl poTodrddexTa.

8) Vpauenwue A. DitHiireiina A BHEIHETo (HoTodpdexTa.

9) Buasl poTodddekra: BHEIIHMIA, BHYTPEHHHI, BEHTHIbHBINA (Pa3HOBUIHOCTh BHYTPEHHETO),
MHOTO(OTOHHBIH.

10) ITpumenenue potorddexTa.

Tema 6.2. Ctpoenue atoma. Teopusi atoma Bogopoaa no bopy
Jlekuust (0.5 gac)
1) 3akoHOMEpHOCTH B aTOMHBIX cniekTpax. @opmyna bansmepa.
2) Mopens atroma ToMcoHa.
3) OmBITHI IO paccesTHUIO OL-YacTHIL. SIaepHas MoeNnb aToMa.
4) Tlocrynarsl bopa. OnbiT @panka u ['epra.
5) TlpaBuiio KBaHTOBaHUSI KPYTOBBIX OPOUT.
6) Teopus bopa BomopomonomgoOHOro aroma.

Tema 6.3. T'unore3a ae bpoiijisi. KOPNYyCKYyJASIPHO BOJTHOBOM Ayaju3M
Jlekuus (0.5 vac)

1) T'umore3a ne Dbpoiins. [IBmKeHHe OSIEKTPOHOB — BOJIHOBOH mpouece. Judpakuums
3JIEKTPOHOB TpHU oTpakeHUH OT MoHOoKpucrtauia Hukens (K. JI. JI»succon, JI.X. Jlxepmep), npu
INPOXOXKJICHUM 3JIEKTPOHHOTO Mydka uepe3 Mmeramnueckyio ¢oabsry (k. II. Tomcon, IL.C.
TapTakoBCcKwHii).
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2) HeoObrunble cBOMCTBA MHUKpOYACTHII. KOPIYCKYISIPHO-BOJHOBOM Tyain3M.
3) CoorHouieHue HeompeneneHHOCcTel [eif3eHOepra: Ui  KOOpPAMHATBI M HMMITYJIbCa
MUKpPOYAaCTHUILbI; 111 SHEPTUH U BPEMEHH.

Paznen 7. ®UBUKA ATOMHOI'O SAAPA

Tema 7.1. Pa3mep, cocTaB u 3apsii aTOMHOTO siipa. edekT Macchl
Jlekmus (0.5 vac)

1) CocraB ¥ XapaKTEpPUCTHKH aTOMHOTO siipa (IPOTOH, HEHTPOH — UX CBOICTBA; 3apsiIOBBIC
MacCOBBI€ YHCIIA; U30TOIBI; Pa3MEPHI sIEp; CIIUH).

2) Macca u Heprus CBs3H sapa. Y AeibHasi JHEPrusl cBs3u; AedekT Maccel. Moienu aTOMHOTO
aapa.

3) SlnepHble CHIIBI M UX CBOMCTBA. TT-ME30HBI (TMOHBI) — HOCUTEIH SIJICPHBIX CHIL.

Tema 7.2. 3aKoH paaMOaKTHBHOIO pacnaaa
Jlekmust (0.5 gac)
1) PaaMoakTHBHOCTh. 3aKOH paJMOaKTHMBHOIO IpeBpamicHus. [1ocTosiHHAs pacmaja; Hepuoj
MoJTypacmaia; CpeHee BpeMs )KU3HHU PaJHOaKTUBHOTO Spa.
2) TlpaBuia pagroakTUBHOIO CMeIIeHHUs (O-pacmaj, -pacmna). AKTUBHOCTh PaJHOaKTHBHOTO
BEIIIECTBA.

Tema 7.3. a-, P - pacnaa, y - u3jryuenue

Jlekmus (0.5 vac)
1) TIpaBuna paanoaKkTHBHOTO cMelleHHs (o-pacnaj, B-pacmna).
2) AKTHBHOCTbH PaJIMOAKTHBHOTO BEIIECTBA.
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4.3. JIabopaTopHbie padoThl

Buo
Ne | Homep Oovem 3anamus 6
n/n | pasoena Haumenoganue nadvopamopuuvix pabom (uac.) UHMEPAKMUGHOU,
OUCUUNTUHD] aKmueHol,
UHHO6AUUOHHOU
dopmax,
(uac.)

1 1. Omnpenenenue ycKopeHusi CBOOOHOTO 0.5 -
naJIcHusl.

2 1. M3yueHne 3aKOHOB COXPAHEHUS HMITYJIbCa 0.5 TpenuHT B Mano#
1 SHEPIHH. rpymie

(0.5 gac.)

3 1. OmnpeeneHne TMHAMHYECKOM BI3KOCTH 0.5 Tpeununr B Manoi
JKUJAKOCTH IIPH CJIOUCTOM TCYCHHH I10 rpymie
y3KOi TpyOKe. (0.5 uac.)

4 1. OnpeneneHue BA3KOCTH KUIKOCTU 0.5
meTto oM CTOKCA.

5 1. Omnpenenenne korhduMeHTa ynpyroctu 0.5

6 2. MareMaTnyecknii MasiTHUK. 0.5

7 2. OrnpezesieHre CKOPOCTH 3ByKa B BO3yXe 0.5
METOJIOM PE30HAHCA.

8 3. M3yueHre ra30BbIX 3aKOHOB. 0.5

9 3. Ornpenenenre U3MEHEHUS SHTPOITUHU 0.5
pPEATBHBIX CHCTEM

10 4, W3mepeHre BeIIMUMHBI 3JIEKTPUUECKOTO 0.5
COIPOTHBIICHUS C TTOMOIIBI0 R MocTa
Yurcrona
11 4. N3ydeHne 3IeKTpOCTaTHYECKOTO OIS 0.5 Pasbop xoHKpeTHbIx
CUTyalluu
(0.5 gac.)
12 5. Omnpenenenue JUIMHBI CBETOBOM BOJIHBI ITPU 0.5
MOMOITN TU(GPAKITMOHHOMN pEIIeTKH
13 5. W3yueHwne siBICHUS TOJISAPU3ALIN CBETA 0.5
14 6. HccnenoBanue CeIEKTUBHOIO 0,5 Pas6op KOHKPETHBIX
CUTyaluu
dorordpdexra (0.5yq2c.)
15 6. HccnenoBanne BHEIIHETO 0.5
doTtordpdexra
16 7. Omnpeznenenue NOTEHIMANA BO30YKICHHS 0.5 -
aTOMOB ra3a
NUTOIrO 8 2

4.4. IlpakTHyecKue 3aHATHSA

VY4eOHBIM MJIaHOM HE PEAYCMOTPEHO
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4.5. KonTpoabHasi pabora

L]enw: 3aKpenuTh TEOPETUUYECKHUI MaTeprall Kypca (pu3muKu.

Cmpykmypa: B KOHTpOJIbHOM paboTe HEOOX0IMMO yKa3aTh HOMEp BapuaHTa, 3aIUCATh yCIOBUE
3a/1auy, pelIeHne, B TeX CIIy4asiX, KOrJga 3TO BO3MOYKHO C/I€JIaTh YEPTEK, BBIIOJHUTH BHIYUCIICHMUS,
IIPOBEPKY €AUHUL U3MEPEHUH U 3aIIUCaTh OTBET.

Ocnosnas memamuka: BKIIIOUACT CICAYIOMHUC pa3aciibl (bI/I3I/IKI/II «MECXAaHHUKa», «KojeOaHus u
BOJIHBI», «MOJICKYJIIPpHAsA (1)I/I3I/IKa U TCPMOJUHAMHKAY, ((9J'I€KTpOMaFHCTI/13M», «KBaHTOBasA

MCXaHHUKa», (((1)I/I3I/IK21 ATOMHOTI0 saapay.

Pexomenoyemviti 00vem: 4-6 pyKomucHBIX TUCTa. Brimonusercs nHa Oymare popmarta A4 ¢
TUTYJIBHBIM JIUCTOM.

['paduk KOHTPOIBHBIX MEPOTIPUSATHH AJIs 3204HOM QopMbI 00yUeHUs

Iipooonscume Kypc 1, ocennuii cemecmp (ycmanosounas ceccust), Homep Hedenu cemecmpa

AIbHOCID 1[2]3[a]5[6]7[8]910[11]12]13[14]15[16]17
cemecmpa

Konumponovnvle | — - - - - - - | - - - - - - - | B3| B3| B3
meponpuimui

IIpooonsicume Kypc 1, eecennuii cemecmp (9x3aMeHAyUOHHAA ceccus), HOMeD Hedeau cemecmpa
ApnoClb T2 13456789 [10[11]12][13[14]15] 1617 [18
cemecmpa

Koumponvnvte | — | — | — | — | — | — | — | — | KP | Kp | Kp | — | — | — | — | — | — | -
meponpusmun

Ycnosnvie 0603nauenus KOHMpoIbHLIX MEPONPUAMUIL
B3 - Boimava 3aganus;
KP — IIpyueM KOHTPOJIbHBIX paboT.

Onenka Kputepun onieHKM KOHTPOJIbHOM padoThI

OTJIMNYHO - KOHTPOJIbHAsI pab0Ta BBHIMIOJIHEHA IOJTHOCTHIO;

- B JIOTUYECKUX PaCCYKJE€HHUAX U OOOCHOBAHUHU PEIIeHUs 3aaun
HET IPO0EeJIOB U OIIUOOK;

- B pellleHUH HeT MaTeMaTHYEeCKHX OIIMOOK (BO3MO’KHA O/HA
HETOYHOCTb, OIMCKA, HE SBJISIONIASACS CJIeJCTBHEM HE3HAHUS
WIN HENOHWMaHHUs y4eOHOrO MaTepHasa).

XOPOIIO - KOHTPOJIbHas paboTa BBHIMIOJIHEHA IIOJIHOCTHIO, HO
000CHOBAaHUSA IIATOB pEIIeHUs HeJOCTATOUYHBI;

- JIOIyIIeHa OJiHa OIIMOKa WU JIBa-TPHU HEJOUYETA IIPU BBIBOJE
(dopmMysibl, B pUCYHKAX.

yIOBJIETBOPUTEIHHO -BBITIOJIHEHO He MeHee 2/3 Bcell paboThi;

- JIOTIyIIleHbl Oosiee OHOUM OMmMUOKH wiau OoJiee JABYX — TPEX
HEZIOUETOB B MPU BBIBOZE (POPMYJI B PellleHNH 3a7]a4, IPU
39MOSICHEHUAX B PENIEHUH 3a/]Ja4H, B PUCYHKAaX..

HEYJIOBJIETBOPUTEIHHO | ~4HCIIO OMIMOOK U HEIOUYETOB MPEBBICHIIO HOPMY JJISI OIICHKH «3»
-TMIPaBWJIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThl;
-pa60Ta BBITIOJIHEHA HE CaMOCTOATEIIBHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Komnemenuyuu
Kon-¢60 OIIK -1 OIIK -2 X t wac Buo Ouyenka
Ne, naumenosanue uacoe Komn. P yuebHou pabomur | pe3ybmamos
pazoenoe OuCHYUNnIUHb
1 2 5 6 7 8
30 + + 2 15 Jk, JIP, CP 2Kp,
. MexaHuka SK3AMEH
30 + + 2 15 Jk, JIP, CP 2Kkp,
. KonebGanus u BoJIHBI SK3aMEH
. MonekynsapHas ¢pusuka u 30 * + 2 15 Ik, JIP, CP 2Kp,
TEpPMOJMHAMUKA SK3aMCH
30 + + 2 15 JIx, JIP, CP 2Kp,
. DIEeKTpOMarHeTusm OK3AMCH
Ortika 30 + + 2 15 JIk, JIP, CP 2Kp,
. 9K3aMEH
30 + + 2 15 JIk, JIP, CP 2Kp,
. KBanroBas ¢uzuka K3AMCH
27 + + 2 13,5 JIx, CP 2Kp,
. ®Pu3MKa aTOMHOTrO sapa SK3AMEH
6cezo 4acoe 207 103,5 103,5 2 103,5 - -
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6.

IHEPEYEHDb VYYEBHO-METOAUMYECKOI'O OBECIHEYEHHUA JJIA

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

1.

2.

10.

7.

Kum, [I.b. ®wusuka. Mexanuka: nabopatopubii mnpaktukym / JI.b. Kum, A.A.
Kpomoros, N.I'. Maxpo. — 5-e u3z. nepepab. u nom. - bpatck: bpl'Y, 2016.- 142 c.
Kum, J.b. ®usnka. DIESKTPUYECTBO M DIICKTPOMArHETU3M: JIabOPaTOPHBIMA
npaktukym/ J1.b. Kum, A.A. Kponotos, N.I'. Maxpo. — 2-e u3a. bparck: bpI'Y, 2016.-
130 c.

Pyns, C.C. ®usuka. Onruka: METOAMYCCKHE yKa3aHUs 10 JTaOOpaTOpHBIM paboram /
C.C. Pyns, E.T. Areesa, 1.I'. Maxpo.- bparck: bpI'Y, 2016.- 164 c.

Kuwm, JI. Dnexrpomaruerusm: kype gekuuii / JI. Kum, A.A. Kponoros, /[.W. JleBur. -
bparck: bpl'Y, 2016.-412 c.

['epamienko, JI.A. ®usuka: coopuuk TectoBbix 3amanuii/ JI.A. I'epamenko, E.T.
Areesa.- bparck: bpl'Y, 2015.-64 c.

Ousuka. MonekynspHas (U3MKa ¥ TEPMOAMHAMHKA: JIAOOPATOPHBIA MPAKTUKYM/
J.b.Kum wu np. - bparck: bpI'V, 2014. -112c.

SAckun A.C. ®usuka TBEPIOro TeIa, aroMa U aTOMHOTI'O sipa: 1a00paTOpHbII

npaktukym/ A.C. Sckun, U.I'. Maxpo, E.T. Areesa.- bparck: bpI'Y, 2014.-160 c.
®usnka: METOIUYECKHE YyKa3aHWs W KOHTPOJbHBIC 3amaHus i OaxanaBpoB 3DO
texuudyeckux npoduiteii/ 1.b. Kum u np.- bparck: bpl'V, 2013.-140 c.

Kuwm, /1.b.. ®usuka aTOMHOTO s/1pa U JIEMEHTapHBIX YacTHil: yued. mocobue/ [I. Kum,
J.N. JleBur. - bparck: bpl'Y, 2012.-145 c.

O®uzuka. Meroanueckue YyKa3aHHs K BBIIOJHEHHIO KOHTPOJBHOW paboOThl s

CTYZCHTOB OOYyYaromMXCs IO COKPALIeHHBIM 0Opa3oBaTeNbHBIM mporpammam /1. b.
Kum u np.- bparck: bpl'Y, 2012.-125 c.

NEPEYEHb OCHOBHOM M JIONOJIHUTEJHLHON JIUTEPATYPHI,

HEOBXOJIMUMOI JIJIsI OCBOEHU A JUCITATIIAHBI

Konuuecmeo
Buo Ikzemnaapos | Obecneuen-
Ne Haumenoeanue uzoanusn 3aHs1- ¢ Hocmb,
(asmop, 3aenasue, 8bIx00Hble OAHHbIE) mus | GuGunomere. (oK3./ uein.)
T.
1 2 3 4 5
OcHoBHasi IuTEpaTYpa
1 Tpopumora T.U. Kypc ¢wmsumku: yuebHOEe mocobOme | JIk, 150 1
IS WHXEHEPHO-TEXHUUECKUX criennanbHocTen | JIP,
By3oB/T.1. Tpodumosa. - 22-e crepeotunroe - | CP,
Mocksa: Axkangemus, 2016.-560 c. Kp
2. Hernap A.A. Kypc ¢wmsuku: ydeOHoe mocobue mis | JIk, 100 1
crynentoB By3oB/ A.A. Jletnad, b.M. SBapckuii.-7-¢ | JIP,
u3n., crep.- M.: Axkanemus, 2008.- 720 c. CP,
Kp
JlonosiHUTEILHAS JIUTEPATYPaA
3. Tpodumona T.U. ®usuka 500 ocHOBHBIX 3akoHOB H | JIK, 5 0,25
dopmyn. CnopaBounuk gias  crya.  Bysos/ T.A. | JIP,
Tpodumona. - 6-e uzn., crepeorun. - M.: Beicmas | CP,
mkoJa, 2007.-63 c. Kp
4. Uponos U.E. DnekrpomarHetusm. OCHOBHBIC 3aKOHBI: | JIK, 10 1
yueb. Ilocobue mns By3os/ N.E. Uponos. - 6-¢ uzm.- | JIP,
M.: BMUHOM. Jlabopatopus 3nanwuii, 2007.-319 c. CP
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5. Tpodumosa T.M. Kypc ¢usuku: yduebnoe mocodue | JIk, 95
anst By3oB/ T.U. Tpodpumona. -12 u3n., crepeorun. - | JIP,

M.: Axkagemus, 2006.-560 c. CP,
Kp
6. CasenbeB U.B. Kypc o6mieit ¢pusuku. B 3 T T. 1-3: Tk, 97
yueOnuk ais BTy3os/ M.B. CaBenbeB.- Mockaa: JIP,
Hayxka, 1987-. CP
T.1: Mexanuka. MonekynspHas ¢pusuka. -3-¢ U3,
ucrp. -432 c.
7. CagenbeB U.B. Kypc obmieit ¢puszuku. B3 T T. 1-3: JIk, 97
yueOHuK s BTy3oB/ M.B. CaBenbeB.- MockBa: JIP,
Hayka, 1988 -. Cp

T.2: DnexTpuuectBo U Maruetusm. Bonnsl. OnrTuka.-
3-e u3 ., ucrnp. - 496 c.

8. CasenbeB U.B. Kypc oomieit ¢pusuku. B 3 T T. 1-3: Tk, 101
yuebHoe nocooue/ 1.B. Casenbes.- Mocksa: Hayka, | JIP,
1987- . CP

T.3: KBantoBas ontuka. AtomMHas pusnka. dusuka
TBEPJIOTO TeJIa ATOMHOTO sA/Ipa U 3JIEMEHTAPHBIX
yacTuil. - 317 c.

8. NMEPEYEHD PECYPCOB UH®OPMALIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETHU «AHTEPHET» HEOBXOJAUMBIX
JJIS1 OCBOEHMS JUCHUTLINHBI

1.Dnexktponnslii  Katamor OubOmumoreku  Bpl'Y  http://irbis.brstu.ru/CGl/irbis64r
13/cqiirbis_64.exe?C21COM=F&I121DBN=BOOK&P21DBN=BOOK&LNG.

2. Dnexkrponnas oudmuoreka bpI'Y http://ecat.brstu.ru/catalog.

3. DnekTpoHHO-OMOMMOTeuHass cucreMa «YHUBEpcuTeTckas Oubnuoreka online»
http://biblioclub.ru.

4. DnekTpoHHO-0MOIMOTeuHast cucteMa «M3natensctBo «Jlanpy http://e.lanbook.com.

5. Undopmarnmonnas cucreMa «EquHoe OKHO TOCTyIa K 00pa3oBaTEIbHBIM PECypcaM»
http://window.edu.ru.

6. Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru.

9. METOJNYECKHUE YKA3AHUS JJ151 OBYYAIOUUXCS IO OCBOEHUIO
JUCHUTINHBI

9.1. Meroanyeckue yka3aHus IS O0YYAIOLIUXCH 10 BBINOJHEHUIO JTA0OPATOPHBIX
pador

B xozxe moaroroBku K J1abopaTOpHBIM paboTaM HEOOXOIUMO H3YYUTh METOJIUYECKYIO
JUTEpaTypy, PEKOMEHIOBAaHHYIO JJsl TOATOTOBKM K BBHIMOJIHEHUIO pabOThl, COCTaBHUTH
MPOTOKOJ HeoOXoauMbIi 1y1s BeimosHenust JIP. [IpoTokoin qomkeH BKIIFOYAaTh B ce0s: Ha3BaHUE
JIP, uenb, mpuOOpbl U MPUHAIIECKHOCTH, NPUHIUNHAIBHYIO CXeMy pabodell yCTaHOBKH WU
Tabnuiy pe3ynbTaToB. O3HakOMHTHCS ¢ mopsakoM BeimosHeHus JIP. Ilocne toro kak JIP
Oyzner BbIOJMHEHa HeoOxomumo odopMuTh OoTuéT mo JIP m moaroroButhes Kk 3amute JIP.
JlaGopaTopHBIN MPAKTHKYM COJEPKUT BOMPOCHI J1s 3aiUTh JIP Ha KOTOpBIE CTYACHT JOJIKEH
orBeTuTh. Jlns moxaroroBku K 3amure JIP cTyneHTy HEoO0XOAMMO O3HAaKOMUTBCS C
TEOPETUYECKUM BBEJIEHHMEM B JIAOOPAaTOPHOM HPAKTUKYME, HCIOJIb30BaTh PEKOMEHIYEMYIO
7a00paTOPHBIM MPAKTUKYMOM JIUTEPAaTypy M  CBOM KOHCHEKT Jjekuuid. [lng Oombiuero
OCBOCHMS MaTepHalia OTBEThI Ha BOIPOCHl PEKOMEHAYETCs O(pOPMIIATH B BUJIE KOHCIIEKTA.
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http://biblioclub.ru/
http://e.lanbook.com/

O6pa3zerr opopmiteHns 0TYETA 1O TaOOPATOPHOU paboTe

Jluem 1

MUHUCTEPCTBO OBPA3OBAHUA Y HAYKU POCCUCKOM ®EIEPALIVMA

OEAEPAJIBHOE 'OCY AAPCTBEHHOE BIO/DKETHOE
OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICILIET'O OBPA3OBAHUA

«BPATCKHH I'OCYJJAPCTBEHHBIA YHUBEPCHUTET»
Kadenpa pusuku

JlaGopaTtopHnast pabora Ne 104

Onpenenenne MOAyJIsI KPyUYEHUS U MOAYJIS CIBUTA
C IOMOIIBIO KPYTHIIBHOTO MAasiTHUKA

OTYET
Brimosamt:
crynent rp. CT -10 AnecoBa [lapps
PykoBonurens:
CT.IIPETOIaBaTeIhb E.T. AreeBa
Bpatck 2016

20



Jluem 2

OnpeneneHue MOAYJIS KPYUYCHUS U MOAYJISL CIIBUTA
C IIOMOIIBIO KPYTWIBHOI'O MassTHUKA

Lenb paGoThI: SKCHEPUMEHTATIBHOE OIPECIIEHUEe MOYIISI KPYUCHHS U MOJTYJISl CIBUTA
CTaJIbHOM MPOBOJIOKU METOJIOM KPYTHIIbHBIX KOJICOAHUH.

[TpuGops! ¥ MPUHAUICKHOCTH: KPYTUIHHBINA MAATHUK,
cekyngomep (1.a. = 0,01 ¢),
WTaHTeHIUPKYIb (1.1. = 0,05 Mm),
W3MepUTEIbHAs JuHerKa (1.1, = 1 MMm).

[IpuHnunuaneHas cxema pabouell yCTaHOBKU

Puc. 1.

1 — cranbHast MPOBOJIOKA; 2 — TOPU3OHTAIBHBIA CTEPKEHB CO CPEAHUM Tpy30oM 3; 4 —
MOJABUKHBIE TPY3bl MACCOM M.

5 &7'm(iz —17)
T2 -T?
~ 2DL

Paboune Gpopmybr:

G
R 4
rae D — Moaynb KpydeHus MPOBOJIOKH; M — Macca MOABIKHOTO TPY3a;
l1 u |2 — paccTostHMSI OT OCH BpAIEHHS JO IIEHTPa MOJBHKHOTO I'py3a B IEPBOM U BO
BTOpOM nojoxeHusx; G — Moxynb casura; L — niawHa npoBosoku, R — ee paaunyc;
T1u T2 — nepuoas! KoeOaHUI MasiTHUKA, OTIpeeNiieMble 1Mo GopMyiam:

n

2

(tg)
T =2 g
17

3nech <t1> u <tp> — cpeHuE 3HAUYCHUS BPEMEHH; N — YUCIIO KOJICOAHHIA.
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Jlucm 3

Tabnuua pe3ynbraToB

n| om Il 4! <f1> | 7 & i Tl == | r | =0G= | AD | A
T 2 C C C 2 C C Hwum | m HIME Hm HJ’ME
61,92 103,05
61,34 102,91 - -
7018 |01 6190 B |8 (024102735 | 5 |2 | 2 |9 2
Dﬁ " [ — — o I.'\"‘L L] I
61,82 102,85 = =
61,78 102 96
BriBoz; MeTo10M KpYTHIIBHBIX KOJICOAHHU ONPEIeNIeH MOJYJIb KPYYCHHUS

n MOI[y.HB caBuUra CTaHLHOﬁ HpOBOHOKI/I
D = (1,01 +0,02) H-m
G =(7,3+0,5)10%° H/m%

OTtHOocHUTeIbHAS MOrpeIIHOCTb UBMCPCHUS MOAYJISL KPYUCHUA COCTAaBUIIa

npumepHo 2 %, a monyns ciura — 7 %.




JlabopaTopHnas padora Ne 1
Onpedenenue yckoperus c60600H020 NAOEHUS
Lenv pabompi: 3KCIEPUMEHTAILHOE ONPEICICHUE YCKOPEHHsT CBOOOIHOTO MaJCHHS C MOMOIIBIO
npubopa ATByna.

IIpubopvl u npunadnexcrocmu. IpuOOp ATBya C CEKYHAOMEPOM, A00aBOYHBIE TPY3HI.

Topsiook evinonnenus pabomsl u 00pabomxa pe3yrbmamos usmMepeHull

1. Brutounts npubop ATBya B CETb.

2. lepeMecTuTh TpaBBli TPy3 B BEpXHEE IOJOKEHHE, TMOJOXHTh HA HEro OJWH U3
JIOTIOJTHATENBHBIX TPY3HKOB,

3. W3meputh myTH paBHOYCKOPEHHOTO S1 M PABHOMEPHOTO S IBIKCHHUI OOJBIIEro rpy3an BpeMs
naJicHus Tpy3a.

4, N3mepenwne MoBTOpUTH 5-10 pas

5. [MoacraBuB cpenHee 3HaYCHHE BpeMeHH <{>> B pacu€THYIO (OpMYITy, ONPEACIUTh YCKOPCHUE
CBOOOJHOTO MaaeHus <g>.

10. MeTomoM pacyera MOTrPEHIHOCTEH KOCBCHHBIX HM3MEPEHHH HAWTH OTHOCUTENBHYI E U
a0COIOTHYIO AQ TIOTPEIIHOCTH BETMYUHBI <g>

Bomnpocs! aj1s1 jomycka k padbote

1. Kakosa 1ienb paboThI?
2. Onumwure yCTpOoHUCTBO paboyell yCTaHOBKH U X0/ SKCIIEPUMEHTA.
3. 3anumute padbouyto GopMyI1y, MOSCHUTE €.

Borpocsr mis 3ammTsl paboThI

1. Chopmynupyiite 3akoHbI HpI0OTOHA ¥ paCKpONTE MX CMBICIL.

2. Tlouemy BTOpO#1 3aKk0H HBIOTOHA OTHOCHUTHCS K MAaTepHaIbHON TOUKE, a HE K Teny?
3. JlaiiTe ompeneneHue UMITyIIbCa Tella i UMITYJIbCa CHIIBL.

4. Yo Ha3bIBaeTCsl MAaccoil Tena.

dopMa OTUETHOCTH: otyét mo naboparopHoll paboTe, BBHINOJHEHHBIM TO 00pa3ily, B
COOTBETCTBHH C 33/IaHHEM.
OcHoBHag autepatypa Ne 1, Ne 2
JononHuTenpHasa aurepaTypa
Ne3, Ne 5, Ne6.

JlabopaTopHasi padora Ne 2
H3yuenue 3aKon06 coXpanenusi UMnY16Ca U IHepeul.
TpeHuHT B MaJIoil rpynime
Llenv pabomwei: SKCIIEPUMEHTANBHOE HCCIEIOBAHUE TMpoliecca COyIapeHHs YIpYrux Ten u
MPOBEPKA BBINOJHEHUS B CHUCTEME COYIAPSIOLIUXCS TENl 3aKOHOB COXPaHEHHA
HMITYJIbCA U MEXAHUYECKOI SHEPIUH.

IIpubopul u npunadnexcnocmu.: naaboparopHas ycranoBka FPM-08.

Topsaook evinonnenus pabomol u 06pabomMKa pe3yibmanmos usmepenui

1. IlpoBecTH KOPPEKTHPOBKY OCEBOW YCTAaHOBKM IIapOB, OCJIA0MB (DUKCUPYIOIIUE TaKH,
YCTaHOBUTH IIKaJBI 3, 4 TakkuM 00pa3oM, 4TOOBI yKa3aTelH IMOABECOB 3aHMMAIM Ha IIKajdax HYJIEBOE
MOJIO’KEHHE.

2. Haxartb knaBumry «CETby.

3. [IlpaBelif map OTOABHHYTH B CTOPOHY JJIEKTPOMArHUTa U OJIOKUPOBATH €r0 B 9TOM MOJOXKESHUH,
3amnucarb 3Ha4€HHE yIJia OTKIOHEHHS Mmo/iBeca mpasoro mapa (1) oT BepTukam «.

4. Haxats knaBumry «I1YCK».

5. Tlocne CTONKHOBEHMS IIAPOB M3MEPUTS T10 ILIKAJIE YTkl OTKJIOHEHHS IapOB ¢ (IpaBblii map 1)

u aé (;eBbrit map 2).

6. WM3mepenue moBToputh 8§ — 10 pas.
7. Tlo dopmyie (103.9) BBIYHCIUTE CKOPOCTh U IPaBOIo Iiapa A0 coynapeHus. [loacTaBup B 3Ty

/ / .
ke (opMylly BMECTO 3HA4YE€HHs yria « CpeIHHe 3HadeHHsd <, > M <Q,>, pacCUMTaiTe CpeIHUE
ckopoctu < U; >, <U, > IIapoB IOCJIE COyIapEHHUsI.
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8. PCSYJ'IBTaTI:I BBIYMCJICHUM 3aHCCTH B Ta6m/1uy.
9. C,I[eﬂaTB BBIBO/] O BBITIOJIHCHHUH 3aKOHOB COXPAHCHUA SHCPIrUr U UMITYJIbCA.

Bompocsr st momycka k pabote

1. 310X uUTh IeNTb PabOTHI.
2. Onummre pabouyyr YCTAHOBKY M XOJ] SKCIICPUMEHTA.
3. [TosicHUTE CMBICT M METOJT ONIPEICTICHUSI BCEX BEIMYUH, BHOCUMBIX B TAOIUILY.

Bompocs! mist 3ammTel paboThI

1. Yto Ha3bIBaeTCS MMITYJIHCOM TeJa, SHEPrHen?

2. JlaliTe onpenenieHNe 3aMKHYTOH CHCTEMBI.

3. KaKye BeJIMYMHBI Ha3bIBAIOTCS HHTETPAIAMH JIBI)KCHHUS? IPUBEIUTE TIPUMEPHI.
4. C yeM CBsI3aHBI 3aKOHBI COXpAaHEHUS] HIMITYJIbCa, SHEPTHH, MOMEHTA UMITYJIbca?

3aoanus ons camocmosmenvrol pabomol.
1. IlpopaboTaTh peKOMEHIyeMble UCTOUYHUKH, OCHOBHYIO M JOIOJIHUTEIbHYIO JIUTEPATYpy IO
M3y4aeMOMY BOIIPOCY € LEINBbIO YIIyOJIeHHsI, CHCTEMAaTH3alMY M PaCIINPEHNS TIOTyUYSHHBIX 3HAHNH.
2. OTBeTHTH HA KOHTPOJIBHBIE BOIIPOCHI I AOIMyCKa K 1abopaTopHOii padore.
3. IloAroTOBUTHCS K TPEHUHTY B MaJIbIX IPyMIax.
PexkoMeHnanuu no BBIMOJHEHUIO 33JJaHUI U TIOJATOTOBKE MPAKTHUECKOMY 3aHATHIO: IPOpaboTKa
JIEKIIMOHHOTO MaTepHaia, OCHOBHOU U JOMIOJHHUTENBLHON TUuTeparyphl. KoHcnekTupoBanue
MPOYUTAHHBIX JIUTEPATYPHBIX HCTOYHUKOB. [I0Ar0TOBKA K y4acTHIO B TpeHHHTe B hopMaTe Majaon
TpyYIIIBI, HAMIPABICHHOTO Ha 0OCYKJICHHE 3aKOHOB COXPaHEHHS UMITYJIbCA U MEXaHUYECKOI SHepTuu
npy aOCOTIOTHO YIIPYTOM U HEYNPYTOM COYAapEHUH Tell.
dopma OTUETHOCTH: otu€T 1o nabopaTropHOW paboTe, BHIMONHEHHBIH MO 00pasiy, B
COOTBETCTBHH C 3aJaHHEM.
OcHoBHag auteparypa Ne 1, Ne 2
JomnonuutenbHas iuteparypa Ne 3, Ne 5, No 6.

JlaGopaTopHasi padora Ne 3
Onpedenerue OUHAMUYECKOU B3KOCHU HCUOKOCMU NPU CLOUCMOM MeYeHUU No Y3KoU mpyoKe.

TpeHUHT B MaJIoil rpyIime

Llenv pabompl: SKCHIEPUMEHTANFHOE OTpeneieHne KOIPPUIMEeHTa ITUHAMHYECKON BSI3KOCTH BOBI

MpH JIAMUHAPHOM TEYCHHH J>XUKOCTHA Yepe3 KANMWUIIPHYI0 TPYOKYy C IIENbIo

pa3BUTHS Y OOydYarommxcs Npo(ecCHOHAIbHBIX KOMICTCHIUH, MPHOOpETEHUS

HABBIKOB TEOPETHYECKOTO M 3KCIIEPUMEHTAJIBHOTO HCCICIOBaHUS, PadOTHI €
JTUTEPATypPOX ¥ HABBIKOB pa0OTHI B KOMaH/IE.

Tpubopuvl u npunaoaexcHocmu: COCyJ ¢ BOJIOW, KalWUIspHas TpyOka,
MEpHBII cTakaH, CEKyHJIOMEp, H3MEepUTeNIbHas JMHEHKa.

Topsodok svinonnenus pabomul 1 06padbOMKa pe3ynbmamos usmepeHut

1. JInHelkoii M3MEPSIOT BBICOTY YPOBHS KUAKOCTH N1 B COCYZIE OT MOBEPXHOCTH

2. OmyckaloT TpyOKy cBOOOJHBIM KOHIIOM B MEPHBI CTakaH, OJHOBPEMEHHO BKJIIOYAIOT
CEKYHZOMEp M U3MEPSIOT BpeMsd t, B TeUeHHne KOTOPOro yepe3 TpyOKy B CTakaH MepeTeKaeT >KUIKOCTb
oovemom 0,1- 0,2 muTpa

3. V3amepsroT BBICOTY YPOBHSI JKHIKOCTH B cocy/e Nz mociie BeITEKaHUs M BBICOTY KOHIA TpyOKH h
HaJl TOBEPXHOCTHIO CTOMKH.

4. OnbpIT MOBTOPSIOT 5 pa3 JJisl OAHOTO M TOTO e 00beMa KHIKOCTH. Pe3ynbTaThl M3MepeHuit
3anecute B Tabumuny. Ilo ¢opmyne paccumraiite 3HadeHue Kod(pduIMeHTa AMHAMHUYECKON BA3KOCTH

<7]> , IOJICTaBUB CpegHee apu(PMEeTHUIECKOe 3HaUeHHE BPEMEHN <t> .

6. Haiigure aOCOMIOTHY!'0O A7 M OTHOCHUTENBbHYHO FE TOIPEIIHOCTh pe3ysbTara, HCXOIs U3

TaOJUYHOIO 3HAUCHUS HCKOMOM BEIUUHHEI A?] = |77 1,61
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Bonpocul ons donycka k pabome

1. ChopmynupyiiTe 1ens paboThl.

2. Yto Ha3pIBaeTCs KOAPGHUIIMECHTOM THHAMHYECKON BSI3KOCTH?

3. Onumniure pabouyro yCTaHOBKY U XOJI SKCIIEPHMEHTA.
Bonpocul ons sauwgumer pabomut

1. O6bsicHUTE BOZHUKHOBEHHE BA3KOCTH B )KHIKOCTSX M 3anumuTe Gpopmyny HeroToHa.

2. llosicuute Qusnyeckuid cCMbICT KOG PHUIHUEHTa BI3KOCTH 77 U OT YETO OH 3aBUCHT?

3. HazoBure BuaBI TeueHUs BsA3KOM skuakoctH. Hanwmure dopmyny PeitHonbica mis TedeHus
JKUJIKOCTU B KpYTJIoii TpyOe.

4. Beienute Gpopmyiny [lyaseiins u uccnenyiite ee.

3aodanus ons camocmosmenvHol pabomol.

1. [IpopaboTaTthk peKOMEHIyeMble UCTOYHHKH, OCHOBHYIO W JIOIIOJIHUTEIILHYIO JIUTEPATypy IO
M3y4aeMOMY BOIIPOCY C LENBIO YIIyOICHHS, CUCTEMAaTH3AI[MK U PACIITUPEHUS ITOTYICHHBIX 3HAHUM,

2. OTBeTUTh HA KOHTPOJIBHBIC BOIIPOCHI JIJIsI JIOMYCKa K TaOOpaTOpHO padoTe.

3. [ToAroTOBUTHCS K TPEHUHTY B MaJIbIX TPYIIaX.
PexkoMeHnmanuu no BBIMOJHEHUIO 33J[aHU U MOATOTOBKE MPAKTHUECKOMY 3aHATHIO: IPOpadOoTKa
JIEKIIMOHHOTO MaTepHaia, OCHOBHOW ¥ JIOTIOJHHUTENLHON TuTepatyphl. KoHcniekTnpoBanue
MPOYUTAHHBIX TUTEPATYPHBIX HCTOYHUKOB. [T0ATOTOBKA K YYaCTHIO B TPEHUHTE B (hopMaTe Mason
TPYIIIbI, HATPABJICHHOTO Ha 00CYXKICHUE MMOBEACHUS BA3KOW KHUIKOCTH, BOSHUKHOBCHHS BI3KOCTH B
JKUJIKOCTSX, BUJIBI TEUCHUSI BA3KOMN JKUJIKOCTH.

dopmMa OTUETHOCTH: ot4étT mo mnaboparopHoll paboTe, BBHINMOJHEHHBIH TO 00pa3iy, B
COOTBETCTBHH C 33/IaHHEM.
OcHoBHas auteparypa Ne 1, No 2
HomnonuautenbHas muteparypa Ne 3, Ne 5, Ne 6.

JlaGopaTopHasi pad6ora Ne 4
Onpedenenue ssazkocmu dcuokocmu memooom Cmoxca.
Llenv pabomwui:  n3yunth meron CTokca, ompenenuTh KO3()(UIUEHT AMHAMHYECKOH BS3KOCTH
TIIUICpUHA.

Ipubopul u npunadnexicnocmu: CTEKISTHHBIA MITUHIPUIECKHN COCY/I C TIHLEPUHOM;
W3MEPUTETbHBIH MUKPOCKOIT, W3MEpHUTEIbHAsl TNHEWKa;, CEKYHIOMEp; MIApPHUKH.

Topsooxk svinonnenus pabomul u 00paboOmMKa pe3yrbmamos usmepeHul
1. WM3meputs nuametp mapuka D ¢ momoripio MUKpocKomna.
2. C nOMOIIbIO JINHEHKH H3MEPHUTh PACCTOSIHUE | MEKITy KOJIBIIAMH.
3. Omyctutp mapuk. B MOMEHT mPOXOXKIECHMS I[IAPUKOM BEPXHErO KOJbIa BKIIOYUTH
CEKYHIIOMEp M U3MEPUTH BpeMs { IPOXOXKACHHS IAPUKOM pacCTOsTHUS | Mex 1y KOJIbIIaMH.
4. OnbIT HOBTOPHUTH C MATHIO IITAPUKAMH.

5. Tlo dbopmyne onpenaenuTs 3HaUCHNE <77> .

6. MetogoM pacueTa MOTPENIHOCTEH KOCBEHHBIX H3MEPEHHH HaXOJSIT OTHOCHTENbHYIO FE U
abCoMIOTHYIO A7) OTpENIHOCTH pe3ynbrata: An = E <77> ,

Bonpocwt ons oonycka k pabome

1. Cdopmynupyiite nemb pabOTHI.

2. 3anmmmre ¢opmyny HbroToHa 11t cuibl BHYTPEHHETO TPEHHS W MOSCHUTE BEIMYHUHBI,
BXOJISIIIIAE B 3TY GOPMYITy.

3. Omnuunre pabouyro yCTaHOBKY U MOPSIOK BHITOIHEHUST paOOTHI.

Bonpocwl ons 3auumut pabomwl

1. OObscHUTE MOJICKYISIPHO-KMHETHUSCKHA MEXaHM3M BHYTPCHHETO TpPEHHS (BSI3KOCTH)
JKUJKOCTH.
2. JlaiiTe MOHSATHE SHEPTUY aKTHUBAIUU.
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3. Kak 3aBUCHT BS3KOCTB )KHIKOCTH OT TEMIEPATyPhI?
4. Tlpu KaKuX yCIOBHSX JBIXKCHUE XKUIKOCTHU OyIET TaMUHAPHBIM?
dopMa OTYETHOCTH: oT4éT TO JrTabopaTopHO paboTe, BBHINOJHEHHBIM IO OOpasily, B
COOTBETCTBHH C 3aJJaHHEM.
OcHoBHag auteparypa Ne 1, Ne 2
JononaurensHas aurepatypa Ne 3, Ne 5, Ne 6.

JlabopaTopHas padora Ne 5
Onpeodenenue koagguyuenma ynpyeocmu

Lens pabompi: SKCTIEPUMEHTATIBHOE OmpeseicHre K03 uIlnenTa cTaTbHON PYKHUHBI METOIOM
KOJ€eOaHuii.

Ipubopul u npunadnesxcnocmu. NPYKUHHBIA MasiTHUK, CEKYHAOMED,
Tpy3bl, TEXHUYECKUE BECHI.

THopsiook evinonnenus pabomsi u 00pabOMKa pe3yIbmamos usmMepeHuil
1. Ompenenuts Maccy rpy3a Mi B3BEIIMBAHUEM HAa TEXHUYECKHX BECaX.
2. Ucxons uz 30-50 momHBIX KOIeOaHUH, OMPENSIUTh epro Il Koiebanuil Tpy3a. Bpems 1y uamepurs
cekyHaomepoM. C TaHHBIM IPy30M BpeMs t1 U3MEpUTh HE MEHee 5 pa3 JijIsl OTHOTO U TOTO XKe YHhcia
KoJieOaHuil U OTMPEeNTUTh CPEIHEe 3HAUCHHE BpeMeHH <t1>.
ITo popmyrte HaiiTu 3HaYeHHE KOdbHIIHeHTa yIpyrocTH K.
4. Tlo CMCIICHUIO JHMHEWKH OTHOCHTENIFHO yKa3aTels, ONpENeNUTh yIUIMHeHUE MpyXuHbl Al mox
JIEUCTBHUEM Beca rpy3a.
5. Tlo popmyne HaitTu cpemHee 3HAUCHHUE Kypos.
Bonpocwt 051 donycka k pabome

w

Lo

KakoBa 1ienp paboTs1?
3anmuimuTe pabouyro GopMyny U MOSICHUTE BEIUIHHBI, BXOIAIINE B HEE.
3. Omnuiure pabo4yro yCTAHOBKY U XOJ SKCIICPUMEHTA.

n

Bonpocut 0ns 3auwumol pabomot

1. Onwummure KoneOaHMs MPYKUHHOTO MasSTHUKA.

2. BoBeaure muddepeHnMaN HOE YpaBHEHHE TapMOHHYECKOTO KojeOaHWs sl TMPYKHHHOTO
MasITHUKA.

3. HamummuTe ypaBHEeHHE TapMOHHMYECKOIO KojeOaHHsA MPYKMHHOIO MasTHHUKA M IOSCHUTE
(U3NYECKUIT CMBICI BCEX BETUYHH.

4. JlaiiTe onpeneneHne IUKINYECKON YaCTOTHI M IEpHOAa KOeOaHusl.

dopMa OTUETHOCTH: oryér mo mnaboparopHoll paboTe, BBHIMOJHEHHBIH TO 00pa3ily, B
COOTBETCTBHH C 33/IaHHEM.
OcHoBHag autepatypa Ne 1, Ne 2
HomnonuutenbHas mureparypa Ne 3, No 5, Ne 6.

JlabopaTopHnas padora Ne 6
Mamemamuueckuti masmuux.

Hejlb pa607’l’Ibl.' SKCIICPUMCHTAJILHOC OIMPEACICHUEC YCKOPCHUSA CUIIbI TSZKECTH METOAOM KoJleOaHmit
MATEMATHYCCKOIO MassTHHUKA.

IIpubopul u npunadnexcnocmu. MaTeMaTHUYECKUH MasiTHUK, CEKyHJOMEp, 3epKajbHas MIKaja.

Tlopsook evinonnenus pabomel u 06pabomxa pe3yibmamos usmepeHul

1. To cexynnomepy omnpeaenstoT BpeMms t1 50-70 monHeix konebanuii. ONBIT TOBTOPSIFOT HE MeHee 5

pa3 ¥ HaxoJAT cpeiHee 3HaueHue < f, >. Onpenensior nepuos Koaeoanui.
2. YKopauumBas HHTh, NEPEMEIIAIOT I'Py3 B BEPXHIOI YacTh INKaJIbl M OTCUUTHIBAIOT TOJIOKEHHE
HIDKHEH rpaHu rpy3a |2 (Ha puc. monoxenue 2). PazHocth orcuetoB li—l; paBHa n3MeHeHHIO ATHHBI
MasITHUKA.
M3mepsior He MeHee 5 pa3 Bpems 1z TOro ke gncia KojiebaHuit N. BEIYuUCIAIOT mepruoa KojaeOanwid.
4. Tlo dbopmyrne BBIYUCISIOT 3HAYCHUE <0>.

w
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Bonpocul ons donycka k pabome

Kaxkosa nienb paboTh1?
UTto Ha3pIBa€TCS MAaTEMAaTUIECKIM MasTHUKOM?

3. 3anmmure GopMmyny THepHoJa KONeOaHUH MaTeMaTHYeCKOro MasTHUKA M TOSCHHUTE BEJIMYHHEI,
BXOJsMIMe B Hee. [Ipu kakux yciaoBUSX cripaBeaiuBa 3ta opmyia?

Lo

Bonpocwt ons 3awumol pabomot

Ilox meiicTBEEM KaKHUX CHJI COBEpPIIACT TApMOHUICCKHE KOJICOAHNS MaTeMaTHICCKAN MasTHUK?

2. Hcxopas u3 3akoHa COXpaHCHUA MEXaHHUYECKOM OHEPIruu, NOJIYUUTE ILI/I(b(bepCHHI/IaIIBHOG YpaBHCHUEC
TapMOHHUYECCKUX KoJIeOaHHMH MaTEMAaTHIECKOTO MasATHHUKA, IPUBEANUTC €r0o pCIICHUC.

~w

IIpu kakux yCIOBHUAX MasTHUK Oy/IeT COBEpIIATh TapMOHIYECKHE KOoeOanus?
Brisenute hopmyiy neproza koineOaHUI MaTeMaTHUECKOTO MAasSTHUKA.

dopMa OTYETHOCTH: otu€T 1o nabopaTropHOW paboTe, BHIMOJHEHHBIH MO 00pasiy, B

COOTBCTCTBHUH C 3aaHUCM.

OcHoBHas nmutepatrypa Ne 1, Ne 2
HomomanTenbhas mureparypa Ne 3, No 5, Ne 6.

JlabopaTopHasi padora Ne 7
Onpedenenue ckopocmu 36yKa 8 6030yxXe MemoOoM Pe30HAHCA.

lleﬂb pa607’1’Zbl.' O3HAKOMJICHUEC C PE30HAHCHBIM METOAOM OIIPEACICHUA CKOPOCTU 3BYKaA.

Tlpubopul u npunaonexcnocmu:

n

>

WN -

el N >

METaJNTM4ecKasi TpyOKa ¢ TOABHKHBIM MOPIIHEM, 3JEKTPOHHBIN ocuuiIiorpad,
3BYKOBOI IreHepaTop, W3MepUTesbHAs JIMHEHKA, MUKPOQOH.

Topsadoxk evinonnenus pabomul u 00pabomra pe3yibmamos IKCHePUMeHma

BKIItOUUTH rerepatop ['3-102 B ceth, [IpeaBapuTensHo cieqyeT yCTaHOBUTH PYYKH Ha MaHENIN
TeHepaTopa: «MHOXHTENlb 4acToT» — B TosiokeHue 10, «peryiupoBKa HampsDKEHUs» — B
KpaliHee jieBoe nonoxenue 50.

Bruttouaror B cets ocuuiuiorpad..

MenneHHO ¥ PaBHOMEPHO OTOJABUTAeTCs MOPIICHb OT TesieOHA MO IIKaJe, HAHECEHHOH Ha
IITOKE, MOCJIEIOBATEIbHO OTMEUYAIOT M 3alUCHIBAIOT MOJOKEHUs li, MPpU KOTOPHIX CHIHAN Ha
9KpaHe ocuuiuiorpagda MakCUMaJIbHO YCHIIUBAETCS.

Beruucinsiercs paccrosiHue O | = livy — |i. Crienyer HaiiTu He MeHee TsATH 3Ha4YeHHH O |.

ITo dopmyne BBYUCISAIOT AJUHY 3BYKOBOM BOJIHBI AJISI KaXXAOTO W3 OIBITOB, BBIYUCISIOT
(ha30ByI0 CKOPOCTh PACIPOCTPAHEHHS 3BYKa

Haxomar cpenHIO CKOpPOCTh 3ByKa M IOJCYUTHIBAIOT a0COJIIOTHYIO M OTHOCHTEIIBHYIO
MOTPEIIHOCTH Pe3yibTaTa, HCXO U3 CPEIHEr0 3HAUCHHUSI UCKOMOW BEJINYHHBI.

Nzmepenust noBTopstoT npu yactore 2000 [,

Bonpocwt ons oonycka k pabome

. Kakoga niens paGoTsi?
. OnmmmTe MeToT HaXOXKICHNS JUTMHBI 3BYKOBOM BOJIHBI B paboTe.
. Sanmmmre GopMyITy s ONpeieTIeHNs] CKOPOCTH 3ByKa B padoTe.

Bonpocut 0ns 3auwgumor pabomut

Urto Ha3bIBaeTca MexaHudyeckoil BoHo? Kakas BoiHa siBisieTcst npoaosabHoit? [Tonepeunoit?
[TomyunTe ypaBHEHHE TTOCKOW OETyIIEi BOTHBI.

Uro Ha3bIBaeTCst UHTEPEPEHLIMEH BOTH?

BriBenuTe ypaBHEHHE CTOSIUEH BOJHBI.

@dopMa OTYETHOCTH: oryér mo naboparopHoll paboTe, BBHINOJHEHHBIH TO 00pa3ily, B

COOTBCTCTBUU C 3aJaHHUECM.

OcHoBHag autepatypa Ne 1, Ne 2
Jonomaurenbrast mureparypa Ne 3, Ne 5, No 7.
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JlaGopaTopHasi padora Ne 8
H3yuenue 2azosvix 3aK0H08
Llenv pabomel: V3y4eHWE Ta30BbIX 3aKOHOB;
npoBepka ypaBHeHus Kianelipona.

Ipubopst u npunadnexcnocmu: Konbda c TEPMOMETPOM, BOISHONH MaHOMETP,
CTaKaH ¢ BOJIOH, DJICKTPUYCCKAs TUIMTKA CO IITATUBOM.

Topsiook evinonnenus pabomsl u 00pabomxa pe3yibmamos usmepeHul
1. Bo3ayx B 3aKpbITON KOJIOE€ HArpeBarOT OT KOMHATHOW Temnepatypsl g0 40 — 50 °C  u uepe3
Kaxapie 4 — 6 °C, B 3aBUCHMOCTH OT IICHBI JCJICHHUS TEPMOMETpa, (PUKCHPYIOT MO MIKale MaHOMETpa

snauenus hi, hy, hs, ..., hn cootBercTBytOMIe Temneparypam T4, T2, T5, ..., Tn . JlaHHBIE U3MEpEHHHA
3aHECTH B TAOJIHILY .
2. Tlo ¢opMynam BEIMHCISIOT 3HAUCHHS JABJICHUH p1, p2, P3, ..., Pn U 00BeMOB V1, Vo, V3, ..., Vp,

COOTBeTCTBYIOIME Temnepatypam 11, 12, Ts ..., Tn.
3. Hcnonb3ys BbIpakeHHsS OCYIICCTBISIOT TPOBepKy 3akoHa Kramelipona. Pesynbrathl

BBIYMCIICHAN 3aHECTH B TaOIHITY

Bonpocwt 05 donycka k pabome

1. Cdopmynupyiite 1ienp paboTh.
2. JlaiiTe moHSATHE WACATLHOIO rasa.
3. OnummTe yCTaHOBKY M OPSIIOK BBITIOJHEHHS PaOOTHI.

Bonpocut ons sawumel pabomul

1. Tosicaurte, movyeMy W3y4as TOBEJEHHE PEaTbHBIX Ta30B, MBI YacTO MOIB3YeMCS MOJIEIBIO
uaeanbHoro raza?

2. 3anMmuTe OCHOBHOE YPaBHCHHE MOJICKYJISIPHO-KMHETUYECKOH TEOPHHM HJCAIILHOTO Traza u
MIOSICHUTE €TO0.

3. JlaliTe TIOHATHE MOJS BEIIECTBA, KaK PACCUUTHIBACTCS KOJIWYECTBO MOJIEH HICalbHOTO Tasa,
YHCIIO MOJIEKYJ raza?

4. ChopmynupyiiTe 3aKOHBI HaealbHOTO raza. [IpuBenure rpaduku n30TepM, U300ap, ©30X0pP.

dopma OTUETHOCTH: oTu€T 1o nabopaTopHOW paboTe, BHIMTOIHEHHBIH IO 00pasiy, B
COOTBETCTBHH C 3aJJaHHEM.
OcuoBnag auteparypa Ne 1, Ne 2
HononuurensHas aurepatypa Ne3, Ne 5, Ne 6.

JladopaTopHas padora Ne 9
Onpedenenue usmeHenlss SHMPONUU PeasibHblX CUCTeM
Llenv pabompi: onpeenuTs, K3MEHEHHE SHTPOIIHU PEATBHBIX TEI
dlpubopvel u npunadnexcHocmu: KaJOPUMETPUUECKUN CTaKaH, TEPMOMETp, HarpeBaTesb,
HA0Op pa3IMYHBIX TN, MEPHBIN CTaKaH

Iopsook svinonnenus pabomul 1 06padOMKa pe3ynbmamos usmepeHuti
1. BkJTrOYMTE NEKTPOIIUTKY U TIOCTaBbTE HA HEE CTaKaH C BOJIOM.
2. OmyctuTe 32 HUTKY B CTaKaH ¢ BOJAOH METAJUIMYECKOE TEIIO
3. Boay B cTrakaHe AOBECTH 10 KUIIEHUS U U3MEPHUTH TeMIiepaTypy 71 KUIALIEH BOIbI
4. HaneiiTe BOAy B KQJIOPUMETPUIECKHI CTAKaH U IMOCTABBTE €TO 100AIbUUE O HIAUMKU.
5. H3mepbre Temmeparypy 7> X0JI0JHON BOJIBI B KAJIOPUMETPHIECKOM CTaKaHe
6. 3a HUTKY BBITAIIUTE TEJIO U3 KHUILIIEH BOABI, OBICTPO OMYCTHTE €0 B KaJIOPHUMETP C XOJOAHON
BOJIOW U 3aKPOWTE KPBIIKON
7. 3anummTte B TaOIHUITy MAKCHUMAILHOE 3HAYCHUE TeMITepaTyphl 7o BCEM CUCTEMBI «TEI0 — BOJIA —
KaJIOpUMETPUUECKUN CTaKaH».
8. MeHnss BOLy B KaJIOPUMETpE, MPOBEIUTE H3MEPEHUs MO ILI. 2—8 i1 TpeX pas3IUYHBIX
METAJTHYECKUX Te
9. ITo popmyne paccuntaiite U3MEHEHUE SHTPOITUH CUCTEMBI UIS BCEX TPEX CIy4aeB U pe3yIbTaThl
BBIYUCIICHUI 3aHECUTE B TAOJIULLY.

Bonpocwt ons oonycka k pabome

1. Chopmynupyiite 1emnb paboThI.
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2. Onumute pabodyro YCTaHOBKY M XOJI DKCIICPUMEHTA.
3. Kakue nmomymieHust nienaere, paccMaTpUBas CHCTEMY «TeJIO — BOJAa — KaJOPHUMETPUYCCKUI
CTaKaH» KaK M30JIMPOBAHHYIO?
Bonpocut ons 3awumol pabomeol

1. CdopmynupyiiTe mepBblii 3aKOH TEPMOJMHAMHKH.

2. Jlaiite onpejeneHrue 0OpaTUMbIX U HEOOPATUMBIX MPOIECCOB. [Ipy KaKUX YCIOBUSAX MPOIECCHI
OyayT oOpaTumMbIMH?

3. CdopmynupyiiTe BTOpOil 32aKOH TEPMOJAMHAMUKH M TIOSICHUTE ero (Gu3ndeckuil cMbici. YeM oH
JIOTIOJTHSICT TICPBhIM 3aKOH TEPMOJIUHAMUKH ?

4. OnuImmTe SHTPOIHUIO CUCTEMBI U €€ (PU3NICSCKUI CMBICTT.

dopMa OTYETHOCTH: otu€T 1o nabopaTropHOW paboTe, BHIMTOJHEHHBIH MO 00pasiy, B
COOTBETCTBHH C 3a/IlaHHEM.
OcHoBHas nmuteparypa Ne 1, Ne 2
JononuurensHas nurepatypa Ne 3, Ne 5 Ne 6.

JlabopaTopHasn paGora Ne 10
Hzmepenue genununbl 31eKMpuieckoeo conpomusienus ¢ nomowsio R mocma Yumemona

Lenv pabompoi:

1. H3yueHwe npuHNOHUIA pabOTH H3MEPUTEIHFHON MOCTOBON CXEMBI.

2. OrmpeneneHrie BEINYUHBI COMPOTUBIICHUS IBYX MPOBOJIHUKOB U BEITHYUHBI COMPOTHBIICHUS

MPHU UX TOCIIEIOBATEILHOM M TAPAJLICIIbHOM COSTMHECHHH.
Ipubopwl u npuradnexcnocmu: peoxopi, HAOOP PE3UCTOPOB C HEU3BECTHBIMU COTPOTUBIICHHUSIMH,
MarasuH COTMPOTUBIICHHUH, MHJUTHBOJIBTMETP, HCTOYHUK TTOCTOSTHHOTO TOKA.

Topsooxk svinonnenus pabomul u 00padOMKa pe3yrbmamos usmepeHul
N3mMepeHre BeTMUMHBI COPOTUBIICHUS ABYX MPOBOIHUKOB, a TAK)Ke OOIIETO COMPOTUBIICHHS MTPH UX
MTOCIIEI0BATEIEHOM H TIApalIeIbHOM COSTMHEHUSX.

1. Cobparb cxemy.
2. H3MmepuTb BeIMUYUHY CONPOTUBJICHUS RX1, a TaKkKe MOCIESIYIOIINX CONPOTUBIICHU (TpH pa3a)
3. T1oBTOpHUTH U3MEPEHHUS DK |, <1, U || >,
4. V3mepsiemasi BEIMUMHA COMPOTHUBIICHHSI OTIPEJIEIIsieTCst IO hopMyIie R, = Rl
2
5. BxirounTs B 11enb Ry BMecTO Ry ¥ M3MEPUTH €ro BETUUHHY.
6. N3MepuTh BETUUMHBI CONPOTUBICHUH MOCIEOBATENFHOTO H NAPALIETHHOTO COSTMHEHUH Ry

1 Ryp, BKITFOUaeMBIX BMeCTO Ry
7. llo dhopmynam paccuuTaTh 3HAYCHHUS BEIUMYNH COMTPOTHBIICHUI

Bonpocwt ons oonycka k pabome
1. HazoBure nens paboTHI.
2. KaxoB npuHUIMI IEHCTBUS MOCTa YHUTCTOHA?
3. M3MeHUTCS M yCIIOBUE PABHOBECHS] MOCTA, €CJIM TaIbBAHOMETP W UCTOYHUK TOKA TIOMEHSTh
MecTamu?
Bonpocut 0ns 3auwgumol pabomut
1. Ucnonb3ys 3akoHbl Kupxroda, BeIBeUTE YCIOBHS PABHOBECHSI MOCTa Y HTCTOHA.
2. HapucyiiTe DdIeKTpUYECKYIO IIellb IOCIEIOBATENFHOTO H  IapaJUIEIbHOTO COCITUHEHUS
MPOBOJHHUKOB M PACCUUTANTE UX COMPOTHUBIICHHSL.
3. OT KaKuX BEJIMYMH 3aBHCUT CONPOTUBIIEHHE N30TPOITHOTO ITPOBOIHUKA?
4. KakoBO MpakTH4ECKOE MCIIOJIb30BaHNE MOCTa Y UTCTOHA?

dopma OTUETHOCTH: or4éT mo naboparopHol paboTe, BBHINOJHEHHBIM MO 00pasiy, B
COOTBETCTBUH C 3a/laHUEM.

OcHoBHag autepatypa Ne 1, Ne 2
JomonuuTenshas muteparypa Ne 3, Ned4, No 5, Ne 7.
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JlaGopaTopHasi padora Ne 11
H3yuyeHne 3JeKTpOoCTaTUIECKOTO MO

HNuTtepakTuBHas (opMa 3aHATHS — Pa300P KOHKPETHBIX CUTyanui
L]env pabompl: TONYYUTH pacIpelleICHUE TIOTEHITMANIA IS PA3THYHBIX KOH(DUTYpaIHii JIICKTPUICCKIX
NoJiel, MOJICITUPYEMBIX C MOMOIIBIO 3JICKTPOIUTUICCKON BAaHHEI.
Ipubopst u npunadnesicnocmuy: AICTOUYHUK TTATAHUSA, OCITHILTOTpad,
BaHHA C JIEKTPOIUTOM, HaOOpP SIEKTPOAOB.

THopsiook evinonnenus pabomsi u 00pabOmMKa pe3yrbmamos usmepeHuil

1. CobGpatb cxemy

2. Ha nmucte MUIIMMETPOBOM OyMaru BrIOpaTh MaciiTad W 3arOTOBUTH CETKU I KAXKIAOW Haphbl
3MeKTpoAoB A u B B cooTBeTCTBYIOIIEM MaciiTade.

3. YcTaHOBHUTH ABMKOK MOTEHIIMOMeTpa R Ha 1-¢ mesenue.

4, Tlepememniath 30HIOBBIA 3ekTpon C( cM. puc.3) B BaHHE A0 TEX IOpP, ITOKAa BEpTHUKAIbHAS
JUHUS Ha dKpaHe ocuwiorpada He cokMeTcs B TOUYKYy Ha 3aroTOBIEHHYIO KOOPOMHATHYIO CETKY
HaHECTH KOOPAMHATHI TToJIoxkeHus 30H1a C.

5. He Mensisi momoxeHHWs ABIMKKAa MoTeHImoMerpa R, Haiitn eme 9-10 Touek ¢ TakuMm xKe
noTeHIuaioM . COeIMHUTD HalICHHBIC TOYKHU JIMHUCH, 3TO U OYJIET SKBUIIOTCHIIMAIbHASI TUHHSL.

6. OnpenenuTh MOTCHIMAT W HANPSXKCHHOCTh IMOJS B 4-5 NPOM3BOJIBHO BHIOPAHHBIX WM
3aIaHHBIX TPENoJaBaTeNIeM TOUKaxX JJIsi OJTHOTO U3 CMOJIETMPOBAHHBIX TIOJIEH.

7. TlomyyeHHble pe3ynbTaThl 3aHecTH B Tabnmity. Han taGmunei cieayer yka3aTb, A Kakoro
TIOJIS TPOBOJTUIINCH U3MEPEHHUSL.

Bonpocul 015 donycka k pabome

1. Kaxoga nens paboTs1?

2. Yto B ce0s BKIIIOYACT MOHITHE JICKTPOCTATHYECKOTO MOJIsA?

3. I'padmueckn M300pazuTe HSNEKTPOCTATHUECKOE IMOJIE B Clydae OAWHOYHOTO 3apsiaa, OTHON
3apsSLKEHHOM TUIOCKOCTH.

Bonpocul ons sauwumel pabomul

1. JlaifTe ompeneneHue MEKTPOCTATUYECKOTO TOJIA.

2. HazoBuTe OCHOBHBIC XapaKTEPUCTHKHU EKTPOCTATUIECKOTO TIOJIS ¥ UX €UHUIIBI H3MEPEHUSI.

3. Uto Ha3bIBaeTCS CUIIOBOW JIMHUEH 3IIEKTPOCTATHYECKOTO OIS ?

4. JlaiiTe onpeneneHne HAPsDKEHHOCTH E U moTeHImaNa ¢ 3eKTpoCcTaTHYECKOTO MOJIsl.

3aoanus 0ns camocmosmenvHol pabomoi:

[ToaroroBuThes K pazdopy KOHKPETHBIX CUTYalIUH.

3aoanus onsi camocmosmenvHol pabomoi:

IloaroroBuTthes K pa3d0py KOHKPETHBIX CUTYaLUH.

Pexomenoayuu no evinonnenuio 3a0aHuti U NOO20MOGKe 1AOOPAMOPHOMY  3AHAMUIO:
nmpopaboTKa JIEKIIMOHHOTO MaTepuajia, OCHOBHOMW M JIOTIOJHMUTENBbHON jureparypbl. llogroroeka k
YYaCTHIO B TPEHUHIE, HAIIPaBJIEHHOTO Ha pa300p KOHKPETHBIX CUTYAllMi: pacrlpeneieHue NoTeHIuana
B Pa3IMYHBIX KOHPUTYpALUIX 3JEKTPUUECKUX TOJIEH, MOJICIIMPYEMBIX C TOMOLIBIO 3JIEKTPOIUTUIECKON
BaHHBI.

dopma OTUETHOCTH: or4éT mo naboparopHoll paboTe, BBHINOJHEHHBIH O 00pasly, B
COOTBETCTBUH C 3aJlaHUEM.
OcHoBHas nmuteparypa Ne 1, Ne 2
HononuurensHast aurepatypa Ne 3, Ned, Ne 5, Ne 7.

JlaGopaTopHasi padora Ne 12
Onpedenenue Onunbl C8EMOBOU GONIHBL NPU NOMOWYU OUDPAKYUOHHOU peuiemKU
Lenv pabomor: n3ydenne TMPPaKIHOHHOTO CIEKTPA; OIPEICIICHNAE
CIIEKTPAIBHOTO COCTaBa M3Ty4CHHUS.
IIpubopul u npunadnexicHocmu’. AICTOYHNK CBETa, TU(PPaKIUOHHAS PEIIETKA,
IeNb, IIKaja ¢ JeJCHUSIMU

Tlopsidoxk svinonnenus pabomol u 00padOMKA pe3yIbMamos usmepeHull
1. BxirouaroT 1amMiny HaKaJWBaHUSA;
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2. mepeIBUTAIOT TOJIBYILIKY C IPOPE3aHHOM B HE IIeNblo, YCTaHABIMBas paccTosiHue R- ot menn
JI0 PEIETKY, 3a/JaHHOE MIPETIOIaBATEIIEM;

3. U3MEPSIOT PACcCTOSIHUS S — OT IEHTPA IIENH, /IO KPACHOW JIMHUY CIIEKTpa IEPBOro MOPs/IKA, OT
[EHTpA IIETH 0 3eTEHON JINHUH CIIEKTPa MEPBOTO MOPSAAKA M OT LEHTPA IIeH 10 (HOJIETOBOM JTMHIH
CIIEKTpa MEPBOTO MOPSIKA;

4. MI3MEHAIOT paccTosHUE R, mepeMenias Mmoy3yIKy Ha cIeayIollee 3aJaHHOe PACCTOSHUE U
U3MEPSIOT CIEIYIONNE 3HAUCHHS S — OT IEHTpa MIeH J0 KPacHOH, 3eTEHOM, (PHOIETOBOM JTHHUU
CIIEKTpa MEPBOT0 MOPSIKA;

5. IaHHBIC 3aHOCST B TAOJUILY.

S-d

6. Buncnsitor aiuHy BosH 1o Gopmyne A = R

7. pacCUUTHIBAIOT aOCOIIOTHYIO U OTHOCUTEIBHYIO MIOTPELIHOCTH.

Bonpocuwl 0ns donycka k pabome
1. Chopmynupyiite 11emb paboTHI.

2. OOBsicHHTE, B YEM 3aKJII0YaeTCs siBICHHE AU(PAKINU CBETA.
3. OnumuTe MOPSAAOK BHITOTHEHUS paOOTHI.

Bonpocut 0na 3augumoer pabomer
. Chopmynupyiite npunnmi [ roiirenca—Openens.

1

2. YUto Takoe 30HbI Openensa? Kak onu crposres?

3. Ilpu kakux ycnoBusx Habmonaercs qudpakius Opayarodepa? udpaxmus Openens?

4. Tlosicaute AUQPAaKIHIO OT OJHOM MICNU U MOCTPONTE X0 JTYUCH.

dopmMa OTUETHOCTH: or4ét mo naboparopHoll paboTe, BBHINOJHEHHBIH TO 00pa3ly, B
COOTBETCTBHH C 3aJlaHHEM.
OcHoBHag auteparypa Ne 1, Ne 2
HomnonuautenbHas qureparypa Ne3, Ne 5, Ne 7.

JladopaTopHas padora Ne 13
Hzyuenue signenuss nonspuzayuu ceema
L]env pabompi: onydeHre 1 HAOIIOICHUE KAPTUHBI PACTIPEICIICHHUS MEXaHHUECKUX
HANPsHKESHUH B IPO3pavyHbIX MOJIEIAXK; MPOBEpKa 3akoHa Mastroca.
Ipubopul u npunadnexcnocmu: TOISPUCKOIT, HAOOP MPO3pauHBIX MOJIEIEH,
MUKPOMETP, POTOIIEMEHT, TalbBAHOMETP

Topsiook evinonnenus pabomoi u 00pAbOMKA pe3yIbmamos usMepeHuil
3ananne A. HaGu101eHne KapTHHBI pacnpeeeHUusi MEXaHNYeCKUX HaNPsKeHuii

1. BkiroyaroT JamIiy OCBETUTEINS B CETh IEPEMEHHOTO TOKA.

3. Uccnenyemsrii 0Opaser] ycTaHABIMBAIOT B IMPECC IS CXKATHSA, HE 3KUMasi €ro U MIOMEIIA0T ero
MEX]Ty MOJIIPU3aTOPOM U aHATU3aTOPOM. 3aTeM JAI0T Harpy3Ky (aedopMaliust CKaTHs), JJIS 4ero
3aBUHYMBAIOT BUHT.

4.PaccMaTpuBarOT KapTUHY MHTEP(GEPEHIIMU U1 3aPHCOBBIBAIOT N30XPOMATHIECCKHE JTHHHU.

5. Takue xe nelcTBUS TPOU3BOJAT C JAPYTUMU MOJICIISAMM.

3aganne B. IIpoBepka 3akona Maiioca
[IpoBepka 3akona Majroca IpOBOANUTCS HA YCTAHOBKE, ONITHUECKAs CXeMa KOTOPOH M300pakeHa Ha
puc

S — ucrounuk ceeta; /1 — nonspusarop; 4 — ananuzarop; (102 — OCh BpalllCHHsI aHAIU3AaTOPA;
D — maToBoe ctekno; @3 — dporosnemeHT; G — ranbBaHOMETP.
1. BKIIIOYalOT yCTaHOBKY B CETh IIEPEMEHHOTO TOKA.

2. CHumaroT KPBIIIKY C (1)0TO3J'ICM€HT3 1 MMOMCHIAIOT €T0 BINIOTHYIO K OKYJIAPY.
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. V/a
4. YcranaBiuBaroT Ha TUMOe aHanuzaTopa yroi o = 90°, 4To COOTBETCTBYET YTy @ = — 2 =00 u

MaKCUMaJIbHOMY 3Ha4CHHIO (DOTOTOKA.
5. IloBopaumBas aHanmuzaTop, yepe3 Kaxasle 30° CHUMArOT 3aBUCUMOCTh CHIIBI TOKA OT yTiia
moBopoTa aranuzatopa. Orcaerst mpon3BoAaT oT 0° 1o 360°. Pe3ynmpTaTsl H3MepeHuit 3aHOCAT

Ta0IuILy.
7. BBIIONHSIOT qUarpaMmy 3aBUCHMOCTH CHIIBI (DOTOTOKA OT cos? Q.

Bonpocuwl 0ns donycka k pabome
1. Chopmynupyiite memb paboTHI.
2. B gem 3akmoyaeTcs siBICHHUE TOIAPU3any cBeTa?
3. B yem paznuuue ecTeCTBEHHOI'O CBETA OT MOJIIPU30BAHHOTO?

Bonpocul ons 3awumsl pabomoi
1. Bunsl nonsipuzanuu. OnpeaeneHie MmI0CKONONIIPU30BaHHOM BOJIHBI?
2. SIBneHue nBOKMHOrO nydenpenomiieHus. Ero cyTs.

3. CBoiicTBa OOBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO ITy4ei.

4. Bonnosas MOBCPXHOCTH B KPpUCTAJLIIC. OnTryecKHy MOJIOKHUTEIBHBIC H ONTHYSCKU OTpULATCIIbHBIC

OAHOOCHBIE KpUCTAJLJIBI.

dopma OTUETHOCTH: otu€T 1o nabopaTropHOW paboTe, BHIMTONHEHHBIH IO 00pasiy, B

COOTBCTCTBUU C 3aJaHHECM.

OcHoBHas autepatypa Ne 1, No 2
JomnonuutenbHas nureparypa Ne3, Ne 5, Ne7.

JlaGopaTopHas paGora Ne 14
Hccneoosanue cenexmusnozo pomosagppexma
HurepakTuBHas ¢popma 3aHATHS — Pa300pP KOHKPETHBIX CUTyalUid

Llenv pabomvi: CHATHE CIIEKTPAIFHON XapaKTEpPUCTUKH CelleHOBOTro (oTodneMenTa. Pazbop
BO3MOXHBIX BHJIOB (hoTod(h(hexTa: BHyTPEHHUH, BHEITHUIA, BEHTUIILHBIH.

IIpubopul u npunadnexcnocmu. MOHOXpoMaTop YM-2, namroudka HakaJuBaHHsS, CEJIEHOBBIN

($oT03JIeMeHT, TalbBAHOMETp, JAUCICPCHOHHASI KpHBasi MOHOXpoMaTopa YM-2.

Topsook evinonnenus pabomsl u 00pabomxa pe3yrbmamos usmepeHuil

1. B xauecTBe HCTOYHMKA CBETA BKIIIOYAIOT JIAMITOUKY HAKAJIMBAHUSI.
2. YcTaHaBIuBalOT (hOTOJIEMEHT BIUIOTHYIO K OKYJIIPY BBIXOJIHOMU IIEJTH MOHOXPOMATOpa

3. YcTraHaBnMBarOT HEOOXOUMYIO IMPUHY IIelieil MoHOoXpoMartopa. [IpumepHas mmpuHa
BBIXOJTHOM 1 BxoaHOHU miernei (0,2...0,3) mm.

4. Bpamias 6apabaH MOHOXpoMaTopa 3, 0OTMEYaroT MOKa3aH!s MUKPOaMIIEpMETpa,
COOTBETCTBYIOIIME TEM WIIM MHBIM 3HAYCHUSAM IIIKaJbl Oapabana. B palioHe MakcuMyma

YYBCTBHUTEIBHOCTH (POTORIEMEHTA TOBOPAYMBAIOT OapabaH Ha MEHBIINH yroil, YTOOBI HOIY4UTh

00JIBIIIOE KOJTMYECTBO IKCIEPUMEHTAIBHBIX TOYEK (3aMEPOB).
5. Pe3ynbraTsl ©3MEPEHUH 3aHOCAT B TAOJIUILY

Bonpocwt ons oonycka k pabome
[Nosicuute sBieHue poroadderra. Kakoit Tun Gorosddexra uzyyaercs B padore?
JaiiTe onpeneneHue CHeKTPaIbHON YyBCTBUTEIBHOCTU (POTOIIIEMEHTA.
3.  OmnumuTe MOPSIOK BBITIOIHEHHS PAOOTHI.

N =

Bonpocut 0ns sauwgumor pabomut
1. Cdopmynupyiite 3aKoHBI BHEITHETO (HoTOIPPEKTA.

[TosicHUTE YCTPOMCTBO M MIPUHIIAI ICHCTBHSI BEHTHIIEHOTO CEICHOBOTO (DOTO3JIEMEHTA.
3. TlpoBeaure aHANN3 MOJTYYCHHBIX PE3YJILTATOB H C/ICITANUTE BBIBOIBI.

n

32



3aoanus onsi camocmosimenvHou pabomwl:
[ToAroTOBUTHCS K pa300py KOHKPETHBIX CUTYAITHi.
Pexomenoayuu no  6blNOIHEHUI0 3a0AHUTL U  NOO2OMOBKE JAOOPAMOPHOMY  3AHAMUIO:

npopaboTKa JICKIIMOHHOTO MaTepuajia, OCHOBHOW W JIOTOJHHUTENBHON nuteparyphl. IloaroroBka k
YYaCTHIO B TPCHUHIE, HANMPABICHHOTO Ha pPa300p KOHKPETHBIX CHTYyalldil: BO3MOXHBIX BHJIOB
¢dotorddexTa: BHYTpEHHNH, BHEITHHUH, BEHTHIIbHBIMH.

dopma OTUETHOCTH: oT4éT mo naboparopHoll paboTe, BBHIMOJHEHHBIH TO 00pasly, B

COOTBCTCTBHUH C 3a1aHUCM.

OcHoBHag autepatypa Ne 1, Ne 2
JononuurensHas nurepatypa Ne3, No 5, Ne 8.

JlabopaTopHasi padora Ne 15
Hccneoosanue snewnezo pomosghgpexma

Lenv pabomvr: CHsITUE BOJIBT-aMIIEPHON U CIIEKTPAIbHON XapaKTEPUCTUK (OTORIEMEHTA.

Omnpenenenue KpacHou rpaHuiibl potosddekra, padOThl BBHIXOAA IS
(hoTokaToa 1 MaTepraia, U3 KOTOPOTO clielaH (POTOKATO/I.

IIpubopul u npunadnexicnocmu: 6I0K amrepMerpa-BoiabT™MeTpa AB, crenn c oobekTamMu

1.
2.
U
3.
4.

5.
6.

SN

oD E

nccaenoBanusg C3-OKO01, ncrounmk nuranus UIIC 1

Topsook evinonnenus pabomsi u 00pabomxa pe3yrbmamos usmepeHuil
ISl CHSITUS XapaKTEePUCTUK (POTOIIEMEHTA COOEPUTE IEKTPUIECKYIO CXEMY,

VYuacrok crenga C3-0K01

[e] g [e]
- (e
e =
o o
& o o
—— S
|
\; Ammepmerp Boatmuerp
* 1 * u
+—0 ? 0 ? l—
T
Izmyuarenn l‘e!mp:ﬂa]n,{
HATPSAAC NI
| 0..208 |
- I
T + ||
a 0
CHumuTe BONIBT — amnepHyto xapakrepuctuky | =f(U) npu A =const u @ = J/J.= const:
CHUMWTE CTIEKTPATBHYIO XapakTepucTuky dhoropesucropa | = f(1) mpu @ = J/J, = const u
= const:
Pe3ysbraThl 3aHECUTE B TAOJIHUILY
ITo pe3ysbraTam U3MepeHnil MOCTpoiTe rpaduKu BOJIBT- amriepHoOi xapakrepuctuku | = f(U)
u criekTpajapHoi xapakrepuctuku | = f(4) doropesucropa.
Onpenenure aUana3oH HAMPSHKEHUH, COOTBETCTBYIONIMX TOKY HACHINICHHS.

Omnpenenure, 1Mo CIEKTPAILHON XapaKTePUCTUKE JJIMHY BOJIHBI, COOTBETCTBYIOIIYIO KPaCHOH
rpanwute Gororddexra

Bonpocul ons donycka k pabome
Kaxkosa 1ienp paboTh1?
UYro takoe BHemHUH GoTodaddexr?
OOBsicHATE METOJMKY OIpEAeNICHNs] BEIMYMH B JaHHOM J1abopaTopHOii padoTe.

Bonpocul ona 3awpumel pabomoi
MoHo 1 00BSCHUTE Bce 0COOEHHOCTH (POTOIP(EKTa, MOIJIB3YsICh BOITHOBOM Teopueil cBera?
MoHO 1 00BACHUTE Bce 0COOEHHOCTH PoTOdPeKTa, MoNb3ysch (HPOTOHHOM Teopueii cBeTa?
Kakoe ypaBHEHHE NPEIIOKESHO IJIs1 KBAHTOBOI'O OINKCaHus BHeHIHero potosddhexra?
[ouemy npu hotodrddekre sipKo MPOSBIAIOTCS KOPITYCKYIISIPHBIE CBOIMCTBa CBETa?
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dopma OTUETHOCTH: or4éT mo naboparopHOil padoTe, BBINOIHEHHBIM MO 00pasiy, B
COOTBETCTBHH C 3aJJaHHEM.

Ocnosras guteparypa Ne 1, Ne 2
HononautensHast autepatypa Ne3, Ne 5 Ne 8.

JlaGopaTopHnas padora Ne 16
Onpedenenue nOMeHyuania 8030YHcOeHUs amoma 2asd
Lenv pabomei: 1) nzyuenne onbita Opanka u ['epia;
2) omnpezerneHre TOTEHIMAa a BO30YKIEHNUsI aTOMOB rasa.
Ipubopwr u npunaonexcnocmu: wucrounuk nutanus UIICI,
010K aMITepMeTpa-BobTMETpa AB1,
cteH] ¢ oobekTamu uccnempoBanus C3-OKO01.

THopsiook evinonnenus pabomsi u 00pabOMKa pe3yIbmamos usmMepeHuil
Cobpath cxemy pHc.

____________ 1
o hparmeHt crenaa
C3-0K01

[

[

I

I

I

;

o0 _ | 1

2.BxirounTh B CeTh M3MEPUTENBHBIN ONOK ammnepmerpa-BonbTMeTpa AB1 u ncrounmk muranus UIICI.
Bpewms nporpeBa ycTaHOBKU ~ 3 MUH.

3. YcraHoBuTe auama3zoH M3MEpPEHHH aHOAHOro Toka A0 20 MKA, yCTaHOBUTE UANa3oH H3MEpeHHH
HanpspkeHus Uge 1o 200 B;

4. W3mepbTe 3aBUCHMOCTb TOKA aHOJA OT HANpPSDKEHHS MEXAY KaTOJOM M CETKOH ¢ IIaroM HpUMEpPHO
0,5 B. Ioctpoiite rpaduk stoit 3aBucumoct la = f (Ukc).

5. Onpenenure NOTEHIMAT BO30YKICHHS 110 MakCuMyMy Tpaduka, yuntbiBas Uxonr (cM. popmyiny (5)).

6. 3Has moTeHIMa BO30YKCHHUsI, ONPEICINTE, UCTIONB3Ys TabNuIy 1, KAKMM T'a30M 3aIll0JTHEH THPATPOH.
7. llo dopmyne (4) paccunTaiite JUIMHY BOJIHBI (B HM), M3JIy4yaeMOil JaHHBIM ra3oM IIpH IEPEXOJE ero
aTOMOB U3 IIEPBOTr0 BO30YK/IEHHOI'O COCTOSIHUSL B OCHOBHOE.

Bonpocul 0n5 donycka k pabome
Cdopmynupyiite 1esb paboOTHI.
[aiite onpezeseHne «I1epBOro KpUTHYECKOTO TOTEHIIAAIIAY.
OnumuTe MOpsIIOK BRIITOJIHEHUS paOOTHI.

wn e

Bonpocbi ona 3awumul pabomoi
. Pacckaxxute o mozenu atoma Pesepdopaa u o ee HerocTaTkax.
. Copmynupyiite nmocrymnarsl bopa.
. C Kakoil LeNblo MEeXAy CETKOM M aHO/IOM MOAAETCS 3aIUparollee HallpsKeHue?
. OObsicHUTE, Ha KaKWX y4YacTKaxX BOJbTAMIEPHOW XapaKTEPHCTHUKH MMEET MECTO yNpyroe M Ha
KaKUX HEYIPYroe€ CTOJIKHOBEHHUE 3JIEKTPOHA C AaTOMOM.

A OWN P

@dopMa OTYETHOCTH: oryér mo naboparopHoll paboTe, BBHINOJHEHHBIH TO 00pa3ily, B
COOTBETCTBUH C 3aJlaHUEM.

OcnoBnas jguteparypa Ne 1, Ne 2
JomnonuuTensHas uteparypa Ne 3, Ne 5, Ne 8.
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9.2. MeToanueckue yKa3aHusl 10 BHITNIOJHEHHI0 KOHTPOJbHOI padoThl

B mpornecce u3ydeHnst GU3NKM CTYIEHT IOJDKEH BBIOJHUTH 2 KOHTPOJIBHBIE PaOOTHI.
Pemenune 3amau B KOHTPOJIHOW paboTe SIBISETCS MPOBEPKOM CTETIEHH YCBOCHHS CTYACHTOM
TEOPETHUYECKOT0 Kypca. Ilepea BBIMOIHEHWEM KOHTPOJIBHOM PabOTHI CTYIEHTY HEOOXOIUMO
BHUMATEIbHO O3HAKOMHUTHCS C MpPHUMEpPAMU DPELUICHUAMHU 3a7ad 1O JaHHOH KOHTPOJIBHOM
paboTe, ypaBHEHUSMH M (OpPMYJIaMH, a TAKXKE CO CIIPABOYHBIM MaTE€PHAIOM, PUBEJICHHBIM B
KOHIIE METOJMYECKMX yKa3zaHuil. BpiOop 3amad mpou3BoauTcs MO TalnMile BapUaHTOB,
NPUBEICHHON B METOAMYECKUX YKa3aHUSAX (HOMEpOM BapHaHTa SIBJISIETCS MOCIenHss nudpa B
HoMepe 3a4éTkn). [IpaBuiia ohopMiteHHsT KOHTPOIBHOM paboThl W MPUMEPHI PELICHNUS 3a1ay:

1. YcnoBus 3aa4 CTYACHTHI IEPEMTUCHIBAIOT TOIHOCTHIO 0€3 COKPAIIEHHH.

2. Bce 3HaueHus BENWYMH, 33JaHHBIX B YCJIOBHAX M TPHUBICKAEMBIX U3 CHPABOYHBIX
TaOJINII, 3aMUCHIBAIOT ISl HATJLSIIHOCTH COKPAICHHO (CTOJOMKOM) B T€X €AMHUIIAX, KOTOPBIC
3aJlaHbl, U B €IMHUIIAX TOH CUCTEMBbI, B KOTOPOH BBIMOJHSIOT pemenue (B enunumax CH).

[Ipumep Takoi 3anucu.

B 3amave ykazano: «3a Bpems t = 0,5 mun Baron mpomren myts S = 11 kM, Macca Barona
m =16 .

3anuchIBatoOT:
t= 0,5Muu=30c;
s=11xkm=11-10° m;
m =161 =16-10° kr.
@parmMeHT 3a/1a4u U3 pazjena « NeKTPOMarHeTu3mM».

«Pamka momansio S = 50 cm?, comepxamtas N = 100 BUTKOB, paBHOMEPHO BpaIaeTcs B
OJTHOpOAHOM MarHuTHOM 1osie (B = 40 mTu). YacTora BpaimeHus pamMmku 7 = 960 00/MuH».

3annceIBaroT:

S=50 cm?=50-10"* Mm%

N = 100 BUTKOB;

B =40 mTn=40-10"° T,
n =960 06/muH = 16 00/c.

Eme ogun npuMep 3a1aun u3 pazaena «OnTuka.

«Ha nudpaxnuonnyio pemietky, conepxkamytro N =500 mrpuxoB Ha 1 MM, mnagaer
HOPMaJIbHO MOHOXPOMAaTUYECKHH CBET ¢ AITMHOM BOJHBI A = 0,5 MKM».

3anuceIBaIOT:
n=50022-5.10° 22 —_5.10°} *
11 10771

3JIECh CJIOBO IIITPUXHU» MOXHO OIYCTUTh, TOT/IA
A=0,5mkm =0,5-10"° m.

3. Bce 3agaun cneayer pemarhk B MexXAyHapoaHou cucteMe equnui (CH).

4. K Oonpmeil yactu 3agad HEOOXOIUMBI MOSICHSIONIME YEpPTEKH WM Tpaduku c
0003HAaYeHHEM BCEX BENUYMH. YepTeku CIeAyeT BBIMONHATH aKKypaTHO MpPH TOMOIIU
YEpTEXKHBIX HHCTPYMEHTOB; OOBSCHEHUE pEIIeHUs JIOJDKHO OBITh  COTJIaCOBAHO C
0003HaUEHHUSIMU Ha YePTEKaX.

5. Heob6xomumo yka3zaTh (pU3WYECKHE 3aKOHBI, KOTOPBIE JOJKHBI OBITh MCIOJIB30BAHBI, U
apryMEHTHUPOBATh BO3MOXXHOCTh UX MPUMEHEHHUS J1JIsl PEIICHHs TaHHOU 3a/1auHu.

6. C moMoOIbI0 3TUX 3aKOHOB, YYUTHIBAs YCIOBHS 3aJaud, MOJIYYUTb HEOOXOIUMBIE
pacdeTHbIe (HOPMYIIBI.

7. BoBox QopMmyn u pemieHME 33Jad  CIEAyeT CONPOBOXIATh KPAaTKHUMH, HO
MCYEPIBIBAIOIIUMY MOSICHEHUSIMH.
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8. Mcnonp3oBaHHbIe B opMynax OyYKBEHHbIE 0003HAYCHHS JTOJHKHBI OBITH COTJIACOBAHBI C
0003HaUCHUSIMM, NPUBEACHHBIMA B YCIOBMHM 3aJa4 M Ha NPUBEJICHHOM PpHUCYHKE.
JlononuurenbHble OyKBEHHbIE OOO3HAUYEHMsI CJIEAYET COMPOBOXKIATh COOTBETCTBYIOIIUMU
O0OBSICHEHUSIMU.

9. IlomyuuB pacueTHy0 GopMyiy, HEOOXOIUMO MTPOBEPUTH €€ PA3MEPHOCTD.

Hanpumep, i onpeneneHuss pacCTOsAHMS S, KOTOPOE NPOWIET TEIO0 Maccod M g0
OCTAHOBKHM, JBUTAsIChb PAaBHO3aMEIJICHHO IOJ JeWCTBUEM CHibl TpeHus F,, Obula mosydeHa
dbopmyna:

VZ-m

S= )
2F,,

rae Vo — CKOpOCTh JBMKEHUS Tejla B HAYaJIbHbIE MOMEHT BPEMEHHU.
Ocy1ecTBUM NPOBEPKY Pa3MEPHOCTH MOTYYECHHON (HOPMYIIBI:

2, i?/f%)-ea i2.83
(5] Vyem | ( /) :{ e
Fys I I

3nech, UCXO U3 BTOporo 3akoHa HeroToHa, enquHuiy nusmepenus cuibl 1H pacnucbiBaror kak
1(84-1 /).

10. Tlocme mnpoBepKHM pa3MEPHOCTH TMOJNYYEHHBIX pPacYeTHbIX (OPMYT MPUBOAUTCS
YHUCJIEHHOE pEIIECHUE 3aJauH.

11. Bprumcnenuss cienyer HPOU3BOIUTH C TOYHOCTHIO, COOTBETCTBYIOLIEH TOYHOCTU
MCXOJHBIX YHMCJIOBBIX JAaHHBIX yCIOBHS 3a1a4yu. Eciy MCX0aHbIE YMCIEHHbIE 3HAUEHUS JaHbI C
TOYHOCTBIO JIO OJTHOTO 3HaKa, TO U pacyeT BBIMOJIHSIETCS ¢ TOUHOCTHIO IO OJHOTO 3HaKa. Ecimu
OHM JIaHBI C TOYHOCTBIO /10 JBYX (Tp€X) 3HAKOB, TO M PACYET BBIINOJHSIETCS C TOYHOCTHIO /10
IByX (Tpex) 3HakoB. Umcna ciefyeT 3aluchiBaTh, HCIONb3yd MHOXHUTENb 10, Hampumep He
0,000347, a 3,47-10°*,

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 11O JUCHUIIJIMHE

HudopmanmonHo-kommynukanuonusie Texnonorun (MKT) ucnons3yroTest s
1. nomydenust uHGOPMAIUH JIJIst TOATOTOBKHU K 3aHSATHSIM;
2. CcO3JaHUs MPE3EHTAMOHHOTO COMPOBOXKACHUS MPAKTUIECKUX 3aHATUM;
3. paboTHI B 3JICKTPOHHOW HH(DOPMAIIMOHHON cpeie.

CranmapTHOE JIMIIEH3NOHHOE MPOTpaMMHOE OOecIieueHHE:
1. OC Windows 7 Professional

2. Microsoft Office 2007 Russian Academic OPEN No Level
3. AnrtuBupycHoe nporpamMmHoe obecrieuenue Kaspersky Security.
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JUCHUILJIMHE

11. OMACAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O

Buo
3anamus

Haumenosanue
ayoumopuu

Ilepeuens ocnognoz2o
06opyooeanus

Ne JIP

1

3

4

JIP

JlaGopaTopus
MEXaHHUKH U
MOJIEKYJIIPHOM
buzuKu

FPM —07- myst usmepeHust
YCKOpPEHHUS1 CBOOOJHOTO TTaZICHUSI

FPM —08- myst usmepeHust
HUMITYJIbCa U MEXaHMUYCCKON
SHEePTUU

Y CTaHOBKY U1 OIIPENEIICHUS
JUHAMUYECKON BSI3KOCTH BOJIbI

Y CTaHOBKM 1Sl ONTpEIeIICHUS
IUHAMHUYECKOU BA3KOCTHU
JIMIEPUHA

YcraHoBKa 1S OTIpeIeTICHUS
ko3 duimenTa ynpyroctu
HPYXHHBI

FPM - 10

3BykoBoi1 reneparop I'3- 109,
ocrmyutorpag H3013

YcraHOBKa I U3y4YeHUs
ra30BbIX 3aKOHOB

YcraHoBKa I ONIpeeIeHUs
U3MEHEHMsI SHTPOIIUU
PCAIBHBIX CUCTEM

JIP

Jlaboparopust
3JICKTPUYECTBA

" DJICKTPOMArHeTu3mMa

Marasus conpotusnenuit MCP-
60, raneBanomeTp M45MOM3,
peoctat PCII

10

Peocrar PCII 1280, BoiasT™MeTp
B7-35, 1. ocunstorpad YIIM

11

JIP

JIaGoparopus
OTITUKHU

JudpakuronHas pemerka,
HCTOYHHK CBETA, MOIYJIBbHBIM
yuebHnsbIii kommiekc MYK-0

12

Ionsipuckona ITKC-56

13

Monoxpomatop YM-2,
BOJIBTMETP, CEJIEHOBBIN
(dhoTOodIIEMEHT

14

brok ammepmeTpa-BonbT™METpa
AB, creHz ¢ 00beKTaMH
HCCIIEIOBAHMS

C3-OK01, uCTOYHUK MUTAHUSI
HIIC- 1

15

Hcrounuk nuranus UIIC1,

0110k ammepMeTpa-BoiabTMETpa AB1
CTEHJI C O0BEKTAMHU UCCIIEAOBAHUS
C3-OKOl.

16

I13

JlexumoHHEbIE
ayAUTOPHUH

YyebOHas nocka

1-9

Kp

g3l

O6opynosanwue 10 ITK i5-
2500/H67/4Gb(MouuTOp
TFT19 Samsung);
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npunrep HP LaserJet P2055D

Cp

g3l

O6opynosanue 10 ITK i5-
2500/H67/4Gb(MouuTOp
TFT19 Samsung);

npunrep HP LaserJet P2055D-
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACIOPT)

Ne

DJIeMeHT ®OC
KOMIIETEeH Pazgen Tema
KOMIICTCHIIMU
1107041
OIIK-1, Cnoco6GHOCTh 1.1. Kunemaruka
HCIIONL30BATE 1. Mexanunka MOCTYMATeIbHOTO U DK3aMeHaOHHBIH
OCHOBHEIC BpAIATeIbHOTO IBHKCHHS ouner
1.2. JluHamMuKa MOCTYNATEIbHOIO
3aKOHBI JIBUKEHUS
€CTECTBEHHOHAY4 1.3. lnHamMuKa BpaImaTeIsHOTO
HBIX JUCLUAIUINH B JBIDKCHUS
HpO(l)eCCI/IOHaJIbH 1.4. FI/IZ(p(?‘MexaHI/IKa. JBmwxenne
oif JIeSTETBHOCTH KHIKOCTEH. BsI3KOCTh
> | 2. Konebanmsa n | 2.1. MexaHuueckue KoJeOaHusl.
IIPUMCHATD BOJTHBI MasSTHHUKH. DK3aMeHaIMOHHBIN
METOABL 2.2. BomHbI. 3BYKOBBIC BOTHBL, | OMIET
MaTE€MaTHYCCKOI'O
a”HaIm3a u| 3. 3.1. MonekynspHo-
MaTEMAaTHYECKOro | MOJEKyIsapHas | xuHeTHYECKas TEOPHSL. OK3aMeHAIHOHHbIH
(KOMHI)IOTepHOFO) usnka 1 3.2. SIBnenus nepeHoca. omer
MOJIETMpOBaHUs, | P oMK | 3.3, 3aKoHBI TePMO/IMHAMHUKH.
Teopernyeckoro | 4 neKTpo- 4.1. DneKTPOCTaTHYECKOE TOJIE. 5
" MarHeTu3m 4.2. DnexTpuUdecKuii TOK DK3aMeHAI[MOHHBIN
4.3. MaraurHoe It Ouner
AKCIIEPUMEHTAIIb 3. Ma o€ roJe
4.4 OneKTpOMIHUTHAS
HOIro
WHIYKIUS
HCCICNOBAHIAL. 4.5. DreKTpoOMarHuTHbIE
KoJeOaHus
5. Omnrrrka 5,1. 3JIHEBPOMATHUTHBIE BOJHBI DK3aMeHAI[MOHHBIN
5.2. l'eomeTpuyeckas ONTHKA. omner
OIlK-2 CriocoGHOCTD 5.2. Uutepdepenims cera.
S — 6.3. Judpaxuus ceTa.
5.4. Tlonspuzanus cBera.
CCTCCTBCHHOHAYY "5 1panropan 6.1. TemoBoe u3IydeHUE
HYIO CYIIHOCTB (usnka 6.2. ®otospdekT DK3aMEHaLMOHHBIH
npo0Jem, 6.3. Ctpoenue atoma. Teopus ouner
BO3HUKAIOIIHX B aroma Bojiopoza 1o bopy
xo71e 6.4. KopryckysipHO-BOJIHOBOM
IpodeccHoHATEH nyanu3M. COOTHOILICHHE
130 eceno HeompeneneHHocTel [ eizenoOepra.
OM IEATCIILHOCTH | 7 dusuka 7.1. Pa3mep, cocras u 3apsia
IMMPUBJICYD IJIA UX aTOMHOTO spa aTOMHOTIO sAApa. Z[e(beKT MaccChl 1 DK3aMeHalMOHHBIH

peleHus
COOTBETCTBYIOIU
i ¢puzuKo-
MaTeMaTUYECKUN
anmnapar.

SHEPTHUs CBSA3U
7.2. 3aKOH paINOAKTUBHOTO
pacmazna

7.3. 0-, B- pacmazn. y- u3aydeHHe

ouier
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2. JK3aMeHAIlMOHHbIE BOMPOCHI

CYIIIHOCTH TIPO0JIEM,
BO3HHUKAIOIIMX B XOJI€
npogecCuOHAIBHON
JEATEIbHOCTH
MIPUBJICYD JIJIST UX
pelieHus
COOTBETCTBYIOIINI
¢buzuko-
MaTeMaTHYeCKHUH
ammapar

BHyTpeHHero TpeHus. Koaddurment
JUHAMHUYECKOHM BSI3KOCTU

16.TedeHune XUIKOCTH B TpyOax.

JlamunapHoE H TypOyJIeHTHOE
teuenust. @opmyna Ilyaseitns

KoMmnerennuu Ne n
Ne IK3AMEHAIIMOHHBIE BOITPOCHI | gaumenosauue
n/n Kox Onpenenienne pasaeaa
1 2 3 4 5
OIIK- | CriocobHOCTH 1. Kunemaruka mocTynareibHOro 1. Mexanuka
1 HCIIOIB30BATH JIBIDKCHUS: MaT. TOUKa, TPACKTOPHS,
OCHOBHBIE 3KOHEI MyTh, BEKTOP MEPEMEIICHHsI, CKOPOCTH,
YCKOpEHHE.
CCTCCTBCHHOHAYHBIX 2. Kunemarwka BpaIaTENbHOTO JBHKCHHS:
AUCHUILINH B YIIIOBask CKOPOCTh, YCKOPEHHE
npodeccuoHaIbHON 3. Macca tena. Cana. 3akons! HproToHa
JCATCIIBHOCTH, 4, Pabota NOCTOSHHON U IIEPEMEHHOM CHUJIBI
MIPUMEHSATh METOIbI 5. Dmueprus. Kunerndeckas sHeprus
MaTeMaTH4eCKOro 6. 3aKoH COXpaHEHHs MEXaHHYECKON
AHATH3A | JHEpPTHUH.
7. KoHcepBaTHBHBIE U JUCCHIIATHBHEIE
MaTeMaTn4dcCKoro CHUIBL
(KOMITLIOTEPHOT0) 8. VYnpyruii u Heynpyruit ynap
MOZACIMpOBaHus, 9. Hwmmynbc Tena. 3aKOH COXPAHEHMUS
TEOPETUYECKOT'O U umnynbca. LleHTp Macc cucTeMBbl
SKCIIEPUMEHTAIILHOTO 10. MomeHT cuibl. MOMEHT UHEPLIUH.
HCCIIEIOBAHUS. 11. MomeHT uMIysbca. 3aKOH COXpaHEHHS
MOMEHTA UMITYJIbCa
12. Kuneruueckas SHEprus 1 paboTa CHIl
MIPU BpAIIaTEIEHOM JBIKCHHU
13. OcnoBHOI1 3aKOH JIMHAMUKU
OIIK- | CnnocoGHOCTh BpaIIaTEIbHOrO JBH)KEHHUS
2 BELISIBUTH 14. Ipmxenne WIeaIbHOMN SKUIKOCTH.
GCTeCTBeHHOHayIIHyIO ypaBHeHI/Ie HCPA3PBIBHOCTU CTPYH.
15. Bszkocts. ®opmyna HeroToHa st

17.
18.
19.

20.
21.

MexaHn4deckue Koje0aHusl.
XapaKTepuCTHUKHU KOJIeOaHHI.

MasTHUKH: TIPY>KAHHBIH, QU3HIESCKUA,
MaTeMaTHYECKHII.

3aryxaromue KoneOaHus

Brinyxnennsie konebanus. Pezonanc.
Bonnbl. IIpojgonbHble M monepedHbIe
BOJIHBL. YpaBHEHHE Oeryniell BOJIHBI.

2. Konebaunus
U BOJIHBI

22.

23.

24,
25.

26.
217.

28.

29.

30.

Mopens naeanbHOro raza. Y paBHeHHe
COCTOSIHUS HJCaIbHOTO Ta3a.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO
KHUHETUYECKOW TEOpUU

["a30BBIC 3aKOHBI M UX TPAQHKH.
CpenHsis IIMHA CBOOOIHOTO Mpodera
MOJIEKYJIBI.

nepan‘/’I 3aKOH TepMO}]I/IHaMHKI/I.
[Tpumenenne 1 3ak0HA TEPMOTUHAMUKH K
M30IpoIeccam

Pa6ora rasa . Pabora raza B
M30mpoueccax.

AnmabaTHEIH mporiece. Y paBHEHUE
[Tyaccona.

Huxn Kapno. KITJI nukna Kapro

3. MonekynsipHas

¢buznka
TEPMOJUHAMHUKA

u
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31.
32.

I | u III Havyana TepMOIMHAMUKH.
DHTpoOnuUs. U3menenue SHTPOIUH.
Hepasencrso Knaysuyca.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

OnexTpuueckuil 3apsaa. Bsaumoneiicrsue
3apsiioB. 3aKOH COXPaHEHUs 3apsia.
3axon Kynona.

HanpskeHHOCTB 3JIeKTPOCTATHYECKOTO
oy JIMHUY HaTIPSHKEHHOCTH.
HanpskeHHOCTB TOUEIHOTO 3apsia.
[Ipunuun cynepnosunuu noneu. Ilorok
BEKTOpa HAMPSKEHHOCTU
NIEKTPUUYECKOTO TOJIS.

Teopema ['aycca u e€ npuMeHeHue A
NoJIst OECKOHEYHO 3aps’KEHHOU
IUIOCKOCTH.

Pabora 3ekTpuuecKoro mnoJst mno
MepEeMEIIEeHHIO 3apsiaa

[Torenunan. Pa3HocTh NOTEHLIMATIOB.
CBsI3b HANPSDKCHHOCTH ¥ ITOTEHITHATIA.
OKBHITOTCHITUABHBIE TIOBEPXHOCTH.
DNeKTPOEMKOCTh TPOBOIHUKA.
Kongencaropsl. D1eKTpoEMKOCTD
IUIOCKOT'O KOHJICHCATOpa.

CoenuHeHNs KOHJICHCATOPOB. DHEprus
3apsKEHHOTI0 IIPOBOJTHUKA,
KOHJIeHCaTopa.

OnexTpuueckuil Tok. Cuia U IIIOTHOCTh
TOKa.

3axon OMa A7 OTHOPOJHOTO yJacTKa
nernn. CONpOTHBIIEHUE TPOBOIAHUKA.
CoeauHeHne COnpOTUBIEHUI.

Pabora 1 MomHOCTE DI1. TOKA. 3aKOH
Joxoyns —Jlenna

MarHuTHOE I10JIe: XapaKTepUCTHKH B n
H. Cunossle nuauu. Pamka ¢ Tokom B
MAarHuTHOM ToJjie. MarHUTHBIIT MOMEHT.
Cuna Ammepa.

Cuna Jlopenna. J{BikeHHe 3apspKeHHON
Y-I[] B MATHUTHOM I10JI€

3akon buo-Casapa-Jlamiaca u ero
MPUMEHEHHE U1 MArHUTHOTO ITOJIST B
LEHTPE KPYTrOBOTO TOKA.

Marnutssiii notok. Teopema ["aycca.
MmareeTukH. [lapa- nua- gpeppo-
MarHeTHKH.

SIBrieHue NIeKTPOMarHUTHOM HHAYKITUH.
Onwit ®apanes. J1C nHAYKINY.
IIpaBuiio Jlenna.

SAnenne camonnykiun. DJ[C
CaMOMHAYKIMH. IHTyKTHBHOCTD
COJICHOHJIA.

4, DnexTpo-
MarHeTu3M

51.
52,

53.

54.

55.

56.
57.
58.

3aKOHBI TEOMETPUYECKON ONTHKU.
SIBnenue MOJTHOTO BHYTPEHHETO
OTpaKEHHUsL.

Wureppepenuns ceera. YcioBue Max U
min  mpu wHTEpPEPEHIMH B TOHKUX
TUTCHKaX.

21 [Andpaxkuusa. Ilpuanun Iroiirenca-
O®penens. 3oubl Openens. Ycnosue max
U min.

HJudpakumst  dpeHenst Ha  KpyrJioMm
OTBEPCTHUH.

Judpaxius @payarodepa Ha mieTu
Judpaxus Opaynrodepa Ha perreTke.
[Tonsipu30BaHHBIA M €CTECTBEHHBIM CBET.

5. Ormrruka
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3axoH Maroca.
59. Jlpoiinoe aydenpesoMieHue.
60. 27. 3akou Bprocrepa

61. ®orosddexr.

62. TemmoBoe n3mydeHHE.

63. Slnepmas momens artoma Pesepdopra.
Iloctynarer bopa. bBoposckas mozens
aToMa BOJOpoJa.

ne bpoiina.  Kopnyckymsipro
BOJIHOBOH JyaJsl3M CBOWCTB BEIL[ECTBA.

65. CootHorenue
Iefizenbepra.

64. Bomansl

6. KBanroBas
¢duzuka

HeOHpeﬂeHeHHOCTeﬁ

67. Tpupona n coCTaB aTOMHOTO A7Ipa
68. Ilpupona pagHOaKTHBHBIX H3TyYeHHIT
69. SBneHue paIMOAKTUBHOCTH

7. dusuka

3. Onmucanue mokasartejeid 1 KpuTepueB OLleHUBAHUSI KOMIETeHIH I

IlokazaTenu Ouenka Kpurepun
3HaTh oOyuarouiics
OIIK -1: 3HAET OCHOBHBIE (PU3MUECKHE ABJIECHUS,
-~OCHOBHBIE (usnueckue (GyHIaMEHTAIbHBIE TOHATHS, 3aKOHBI 1
SABJIEHUS, TEOPHMH KJIACCUYECKON U COBPEMEHHOM
(GyHIaMeHTaNIbHBIE OTJIMYHO pusukmy.
TIOHSATHS, 3aKOHBI U TEOPHH VMeeT NpUMEHSATH MOTy4EHHbIE 3HAHUS
KJIACCUYECKOU u JUTs1 petenus pu3nyeckux 3anad. Brnageer
COBpPEMEHHOM (pu3uKH; COBPEMEHHOM HAYYHOW anmaparypou u
OIIK -2: HaBbIKaMU BeJCHUSI (PU3NUECKOTO
-OCHOBHBIC 3aKOHBI U ITOHATHUA BKCHepI/IMeHTa.
uzukH obyuaronuiics

3HAET OCHOBHBIE (PU3MUECKHE ABJIECHUS,

Yumers _ (QyHIaMEHTAIbHBIE MOHATHS, 3aKOHBI 1
OIIK-1: TEOPHH KJIACCUYECKON U COBPEMEHHOM
— TNPHUMEHATH METOJIbI buzmKL.
MaTeMaTH4CCKOTo aHalln3a, VMeeT NpUMEHATH MOIyYEHHbIE 3HAHUS
TEOPETUYCCKOTO U X0pOII0 U1 pemenus pu3nyeckux 3anad. Biaageer
OKCIHCPUMCEHTAIILHOTO COBPEMEHHOM HAy4YHOM arnmapaTypon u
MCCICOBAHN TIPH HaBBIKaMH BEJICHHs! (PH3UIECKOTO
H3yHCHIN pyriX SKCIIEPUMEHTA,
AUCIAIUIAH 1 B HO JOIyCTHJI He GoJee AByX-Tpex
TIPUKIIaIHBIX 3aia4ax HENT0YETOB M MOYKET MCIIPABUTE MX
Mpo(eccHonanbHOH CaMOCTOSATENIBHO MM C HEOOIBIIOH
ACATCIILHOCTH, HOMOIIBIO TIPEMOAABATENS.
OIIK -2 B OTBETE UMEIOTCS OT/EIBHbIE TPOOENBI B
- BRUIBHTE YCBOEHHH BOIPOCOB Kypca (pU3MKH, HE
€CTECTBEHHOHAYYHYIO
CYIIHOCTH POOJIEMBI B XOJI€ YI0BJIETBOPH- TIPCIATCTBYIOIHC yCBOCHHMIO
HpodeceHoRaTbHOf TOLHO POrPaMMHOIO MaTepuaa.

JeATeILHOCTH U IPUMEHSATD
COOTBETCTBYIOIINH (HU3HUKO-
MaTeMaTHYEeCKHH anmapart JJis
UX peIICHUS

- YMEET IIPUMEHSATD ITOIYyYEHHBIE 3HAHUS
10 (pU3MKe MPU PELICHUU MPOCTHIX
(bu3nYecKux 3a1ad ¢ UCIOJIb30BaHUEM

bopmyst.
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Baagern

OIIK -1:

- COBPEMEHHOI Hay4YHOU

annaparypou, HaBbIKaMU oOyyaroimuics

BeICHUS (PU3UIECKOTO HE 3HaeT OCHOBHBIC (PM3NYECKUE

JKCIIEPUMEHTA SABJICHUS, QyHAMEHTAJIbHbIE TOHATHS,

OIIK -2: 3aKOHBI U TEOPUU KJIACCUYECKOU U
Hey/10BJIETBOPH- o

- COBPEMEHHBIM (pU3HKO- TelLHO COBPEMEHHON (PU3UKH.

MaTeMaTHYECKUM He ymeer npuMeHSTH 11OJIy4YEHHBIE

annaparoMm JUisl pelIeHUs 3HaHUA U peleHus pU3nYecKux 3aaau.

po0JieM BO3HUKAIOILUX B He Biageer coBpeMeHHONM Hay4HOU

xoJie Mpo(hecCUOHAIbHON anmnaparypou ¥ HaBbIKAMU BEACHHUS

JESTEIIbHOCTH (U3NYIECKOTO IKCIIEPUMEHTA.

4. MeToau4yecKkue MaTepHaJibl, ONpeaesiolie NPoUeAypPhbl OLEHUBAHUS 3HAHUN,
YMeHHUii, HABBIKOB H ONBITA JeSITeJIbLHOCTH

JucnumimHa Gu3uka HampaBlieHa Ha O3HAKOMIICHUE ¢ (yHIAaMEHTAIBHBIMU (DH3UYCCKIMH
3aKOHAMH, TEOPUSMH, METOJaMU KJIACCHUYECKONM W COBPEMEHHOW (HU3UKU; Ha IMOJy4YCeHHE
TEOPETHUYECKUX 3HAHUM M TIPAKTUYECKUX HABBIKOB HCIIONB30BaHUS (U3HUUYECKUX 3aKOHOB U
SABJICHUM, TPOBEINEHUSl HKCIIEPUMEHTAIBHBIX HCCIEIOBaHUM, O3HAKOMIIEHHE C COBPEMEHHOM
HAay4YHOM amnmapaTtypol U OUEHKH MOTPEIIHOCTH U3MEPEHUS IS UX JaJTbHEWIIEro UCIOJIb30BaHUA
B MIPAKTUYECKOU JI€ATEITbHOCTH.

N3yuenne qucuIIuHbl GU3UKU TpeycCMaTpUBAET:

— JICKIIWH,
nabopaTopHbIE 3aHATHS;

JIBE€ KOHTPOJIbHBIX Pa0OTHI,
— CaMOCTOSITENbHYIO paboTy 00y4aroImuXCs;
SK3aMeEH.

B xone ocBoenus pasznena 1 «MexaHuka» CTYAEHTBI JOJKHBI YSICHUTH MPENCTaBICHUS 00
WHEPIMATBHOM CUCTEME OTCYETa, O MaTepUATIbHON TOYKE, O Macce, CUjIe, MEXaHUIEeCKO paboTre u
MEXaHU4YeCKOM »HHepruu, O3HAKOMHUTBCS C TMOHATUAMH: MEXAHMYECKOE JBUKEHUE, MYTh,
MepEMEIIICHUE, PAaBHOMEPHOE M HEPABHOMEPHOE JBWKEHHE, MTHOBEHHAsl CKOPOCTb, CPEIHSA
CKOpOCTb, YCKOPEHHE, UMITYJIbC Teja, MOIIHOCTh, KIIJ[ mpocTtoro mMmexanusma, aMIuiutTyza, nepuos
U 4acToTa Kosie0aHul, NmonepedHble U MPOJOJIbHbIe BOJIHBL. M3y4nTh 3aKOHBI: MEPBBIA, BTOPOH U
TpeTuil 3aKkoHbl Hpl0TOHA, BCEeMUPHOTO TATOTEHUs, | yKa, COXpaHEHUsI UMITYJIbCA Tella, COXPAHEHUS
MEXaHWYECKON HHepruu. 3HaTh (POpPMYINBI pacdéra CHIIBI TSIKECTH, CHUJIBI TPEHUS, PaOOTHI CHJIBI,
MOTEHIIMATLHON U KUHETHYECKOM sHeprum Tena, MomHoctu, KIIJ], mnepuoma xonmebanwmii
MaTeMaTU4ecKoro, (U3MYECKOr0 U TPYKUHHOTO MAasSTHUKOB, JJIMHHBI BOJHBL. [lomyduTh
MpEJICTaBICHUsT 00 YCIOBUM PABHOBECHS TET W PABHOBECHS pblUara, MPHHIIMIIOM JEHCTBUS
TUJIPABIMYECKUX YCTPOMCTB, MOJYYUTh TMPEACTABICHWE O 3aKOHAX JABWIKCHHUS HJICATbHOM
JKUJKOCTH, B3aUMOJEUCTBUE €€ C TBEPABIMU TEJIaMH, a TakK K€ 3HATh O XapakTepe ABUKEHUS
peanbHOU KUJIKOCTH.

B xone ocBoenus pasnena 2 «KonebaHus ¥ BOJIHBI» CTYICHTHI IOJDKHBI YSICHUTH OCHOBHBIC
XapaKTePUCTUKH KOJICOATEIHLHOTO JBWIKEHUS. aMIUIMTyAa KosneOanwii, ¢a3a, HauvanpHas (dasa,
nepuoj; KoleOaHWl, dYacToTa, CKOPOCTh, JUIMHA BOJHBL. BUABI MEXaHMUYECKUX KOJIEOAHMUIA,
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3aTyXalolllueé W BbIHY)KJCHHbIE KoJeOaHus, pe30HaHC. A TaK Ke XapaKTepUCTUKH BOJIH,
IPOJIOJIbHBIE U TIOTNEpPEYHBbIe BOJIHBI, ypaBHeHHE Oerymiei BoiHbl. OCHOBHBIE CBOMCTBA BOJIH.
HNmeTs mnpenactaBieHHe O MasTHHKaX: MaTreMaTtudeckoM, (usmueckoM, mpyxkuHHOM. Ha
KOHKPETHBIX TpuUMepax oOCyIuTh NpOOJIEMbl CBSI3aHHBIE CO CTPOHUTEIHCTBOM BBICOTHBIX
COOPY)KCHMH M CEHCMHUYECKOW HEYCTOMYMBOCTH, MEXaHWYECKHE KOJIeOaHHs COOpYKCHHH,
KOHCTPYKLUH U UX BIMSHHE HAa OKPY>KAIOILYIO CPEly; BOJIHBI HA [IOBEPXHOCTH U B TBEP/IOM TEJIE.

B xozne ocBoenus paznena 3 MounekymsipHas ¢pu3nuka U TEPMOJIMHAMUKA CTYACHTHI JOJIKHBI
YSCHUTH MPEJCTaBICHUE O O MIeabHOM ra3e, 3aKOHHBIX KOTOPBIM MOAYUHSIETCS WACaTbHBIN Ta3,
MOJIyYUTh MPEACTABICHUS O TEPMOJMHAMMYECKOM M CTATUCTUYECKOM METOJAaX HCCIEIO0BAHMIA,
3HaTh OCHOBHBIE MOJIOXKEHUS MOJIEKYISIPHO KUHETUYECKONW TEOPUH, 3aKOHBI TEPMOIMHAMUKH.

B xozne ocBoenus pasznena 4 «31eKTPOMarHeTU3M» CTYJIEHTHI JOJDKHBI YSICHUTh OCHOBHBIE
XapaKTEPUCTHKHU 3JIEKTPOCTATUUECKOIO MOJIS: 3JIEKTPUUECKUN 3apsij, HAIpPsHKEHHOCTb, IIOTEHIUAI,
B3aUMOCBSI3b HAaNPSHKEHHOCTH U MOTEHIMana, 3akoH KynoHa B3auMoJelcTBHE TOYEUHBIX 3apsioB,
TeopeMy ['aycca. 3aKOHBI TIOCTOSSHHOTO JIEKTPUYECKOIO TOKA. XapaKTEpUCTUKA MarHUTHOT'O I10JIA,
B3aUMOJICHCTBUE IPOBOJHUKOB C TOKOM, JE€HCTBHE MArHUTHOIO IOJISI HA MPOBOJHUKH C TOKOM U
AIIEKTPUYECKHUE 3apsiibl. SIBIE€HNE JIEKTPOMArHuTHOW MHAYKIIUHU, SIBJICHHUE CAMOMHIYKIIUH.

IIpu ocBoenuu pazgena 5 «ONTHKa» CTYIEHTHI JOJDKHBI MOJIYYHUTh IpEeACTaBICHUE 00
BOJIHOBOHM TPUpPOJE CBETA: sIBICHUHM HHTepdepeHunyn, nudpakiuu, TOIIpU3ai CBETa, ABOWHOE
Jy4YENpEeIOMIICHUE; YSICHUTh MOHSATHUS MOHOXPOMATHYECKUHM CBET, KOIME€PEHTHOCTb, ONTHYECKHUI
IyTh, [1I0KA3aTEIb NPEJOMIICHUS CBETA, MOJIAPU30BAHHBIA U €CTECTBEHHBIM CBET, a TAK)KE 3aKOHbI
F€OMETPUUYECKON ONTUKH.

IIpu ocBoenuun pazgena 6. «KBaHTOBast (pU3MKa» CTYACHTHI MOJYYUTHh MPEICTABICHUS O
KBAaHTOBBIX CBOMCTBAaxX W3JyuyeHHUs, rumnoreze I[lnaHka o KBAaHTOBAHMM SHEPIUM, SBJICHHUU
doroaddekra, poToHaX BOITHOBBIX CBOWCTBAX MHUKPOYACTHII, KOPITYCKYIISIPHO BOTHOBOM JTyaH3Me
MukpouacTull. Bonnax ne bpoiinsa. 3akOHOMEPHOCTAX B CIIEKTpe aToMa Bopopozaa. PaccMorpers
teoputo aroma Bojopoma H. bopa, mocrtymarer bopa. 3nauenue teopum bopa. ITlomyuuts
npecTaBieHne 00 HeOObIUHBIX CBOMCTBAX MUKPOUYACTHI] B KBAHTOBOW MEXaHHUKE.

B xone ocBoenus pasgena 7. «@Pu3nMKa aTOMHOTO sipa» CTYAEHTHI JOJDKHBI IMOJTYYHUTh
3HaHUS 00 pa3Mepax aTOMHOTO sJpa, €ro CTPOSHUH, COCTAaBe, O XapaKTEPUCTUKAX aTOMHOIO s7pa,
AJIEPHBIX CHJIaX, AedekTe mMacc M FHepruu cBs3u sapa. [lomyunTs mpexacraBieHue o0 SBIEHUU
paZOaKTUBHOCTH, €CTECTBEHHOM M HMCKYCCTBEHHOW pPaJUOAaKTHBHOCTH, 3aKOHE PaJMOAaKTHBHOIO
pacmnana, -, -, Y- U3JTy4eHUHN.

Heo6xoanMo oBnaieTh HaBbIKAMU M YMEHUSIMHM NPUMEHEHHUS MOJYYEHHBIX 3HAHUM aJs
(GOpMHUPOBAHUN COBPEMEHHOTO (U3NYECKOTO MBIIUIEHUS y O0y4arouuxcs; CO3JaHUsl OCHOB
TEOPETUYECKON MOATOTOBKU B 00JIaCTH (DU3MKH, MO3BOJISIOMEH B OyIylIeM OpUEHTHPOBATHCS B
MOTOKE HAyyHOM M TeXHMYeCKOll HH@opmanuu, oOecrneyuBaroueii WM  BO3MOXHOCTb
UCMOJIb30BaHUS (PU3MYECKHUX 3aKOHOB B IIpolecce UX paboThl; (OpMHpPOBAHHE MPABUIBHOTO
MOHMMAaHHUS TPAHUL] TPUMEHUMOCTH (PU3NYECKUX MOHITHUH, 3aKOHOB TEOPHUH U YMEHHS OLIEHUBATh
CTENEHb JTIOCTOBEPHOCTU PE3YJIbTATOB, MOJIYYEHHBIX C ITOMOLIBIO SKCIEPUMEHTA U TEOPETUYECKUX
METOJIOB MCCIIEI0BAaHUS.

IIpy moOAroToBKE K HK3aMEHY PEKOMEHAYETCSI BHUMATEIbHO IPOYUTATH U YSICHHUTH CYTh
TpeOOBaHUI KOHKPETHOIO HK3aMEHAllMOHHOTO  Bompoca. B oTAenbHON TeTpaau Ha KaK.bli
HK3aMEHALMOHHBIN BOIIPOC CIEAYET COCTaBUTb KpPaTKUM IUIAaH OTBETa B JIOTMYECKON
MOCIIEI0BATENbHOCTH U € (UKcalueld HeoOXOAMMOIo WIIIOCTPATHBHOIO Marepuaia (IpuMepsl,
PHCYHKH, cXeMbl, IIUGpbI). Bompocsl nmporpamMmsbl, KOTOpbIE OCTAIOTCS HESCHBIMH, HEOOXOJIUMO
HamucaTh Ha IMOJISIX KOHCIEKTa, YTOObI BBIACHUTh Ha KOHCYIbTallMM OCHOBHBIE MOJIOKEHUS TEMbI
(mpaBuiia, 3aKOHBI, OMPEAETICHUS U JAp.) TOCNe IITyOOKOr0 OCO3HAHHE MX CYTH CIIEAYET 3ay4duTh,
MOBTOPSIST HECKOJIBKO Pa3.

BrinonHenue 1abopaTopHbIX paboOT MOMOTaeT JIydlle MOHATh CYTh U3Y4aeMbIX TEOPETHUECKUX
ABJIGHUM U TPOLIECCOB, a TaK)Ke€ Ha IMPAKTUKE IMO3HAKOMUTHCS € (DU3MUECKUMHU MPUOOpaMH U
METOAMKON (U3NYECKUX H3MEpEHHH, YTO oOecreuyrBaeT OCO3HAHHOE M IPOYHOE YCBOEHHUE
M3y4a€MbIX OCHOB JHUCIUILIMHBI.

IIpy moOAroToBKE K KOHTPOJBHOW paboTe NPOMCXOTUT 3aKpEIICHHE HaBBIKOB
CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH HCIIOJIb30BATh MOJYyYEHHbIE TEOPETUUYECKUE 3HAHUS MPU
PELICHUH PA3IUYHBIX (PU3UUECKUX 3a]1a4.
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CamocrosTenpbHyl0 paboTy HEOOXOIMMO HAYMHATh C TPOPAOOTKH KOHCIEKTa JIEKIIUH,
JICKIIMHN JieNasi B HEM COOTBETCTBYIOIIUE 3alMCH W3 OCHOBHOW WM JIOTOJHHUTEIBLHOUW JIMTEPATypHI, a
TaKXe PEKOMEHYEMBIX PECypCOB U HMH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «HTepHeT».
CamocrosrenbHas pabota co3maéT yCIOBHUS sl (OPMHUPOBAHUS y OOYYAIOUIMXCS TOTOBHOCTH U
YMEHHMsI UCTIO0JIb30BaTh Pa3jIMyHbIe CPeICcTBAa MH(OPMALIUH C IIeJIbI0 TOMCKAa HEOOXOAUMOTO 3HAHUS.

B nmpouecce KOHCynbTaMKM C MpenojaBaTesieM HEOOXOAWMO BBISICHATH BOIPOCHI,
BBI3BABIIME TPYAHOCTH IIPU CaMOCTOSATEIbHOW paboTe WM HEJOCTaTOYHO YCBOCHHBIE Ha
JICKIIMOHHBIX, TPAKTHYECKHUX U TAOOPATOPHBIX 3aHATHUSX.

PabGora c nuTeparypoil sABISETCS BAXKHEUIIUM 3JIEMEHTOM B MOJIYYEHHH 3HAHUM IO
mucuurunae. [Ipexnae Bcero, He0OOXOAMMO BOCITIONB30BAaThCSI CIIMCKOM PEKOMEHYEMOi Mo JaHHOU
JTUCIUIUIMHE JUTEepaTypol. JlomoNHUTENbHbIE CBEACHHS MO HM3y4aeMbIM T€MaM MOXKHO HaWTH B
nepuoanyeckoi neyatu u UHtepHere.

[IpenycMoTpeHO TpoOBeJeHHE AayAUTOPHBIX 3aHATUN (B BUAE JIEKIMH, MPAKTHUYECKUX U
7a00paTOPHBIX 3aHITHUN) B COYETAHUU C BHEAYJIUTOPHOM paboToii.
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Ipunoxenne 2

AHHOTAIUA
padoueil nporpaMMbl JUCHUNIMHBI
OU3UKA

1. Hexap n 32524 AMCHUTIHHBI

[lenplo M3ydeHUs] NUCLUIUIMHBI SBISETCA: U3ydeHHe (DyHIaMEHTaJIbHbIX (DPU3MYECKHX 3aKOHOB,
TEOPHi, METOZOB KJIACCHYECKOH M COBpeMeHHOU (u3nku. @OopMUpOBaHNE HABBIKOB BIIA/ICHUS
OCHOBHBIMH NPUEMAMHU U METOJIaMH pPeLIEHUs NPUKIaJHbIX npobieM. opMupoBaHUe HaBBIKOB
MIPOBEJICHUS HAYYHbBIX UCCIEAOBAHUM, O3HAKOMJIEHHME C COBPEMEHHOW HAy4YHOW ammapaTypomu.
O3HakoMJIeHHE ¢ UCTOpUEN (PU3UKU U €€ Pa3BUTHEM, a TaK e C OCHOBHBIMU HAlpaBICHUSMH U
TEHJCHIMSIMA Pa3BUTHUSI COBPEMEHHON (PU3UKH.

3amava JAUCHUIUIMHBL (U3MKA COCTOUT B (OPMHPOBAHWMU Yy OOYYAIOUIMXCS CIIOCOOHOCTEH
UCIOJIb30BaTh OCHOBHBIE 3aKOHBI U (yHJaMEHTaJbHbIE IOHATHA B INPO(ECcCHOHANBHOM
JESTEIbHOCTH, YMETh NPUMEHSATh MOJIYYEHHbIE 3HAHUS IPU U3YYEHUU JPYTUX JAUCLUUIUIMH U B
IOPUKIAJHBIX 3a7adaXx HpOoQECcCCHOHATIBHOM MAEATENbHOCTH, BIAJETh COBPEMEHHOM HayuyHOU
anmapaTrypoi 1 HaBbIKaMU BeICHUS (PH3MUECKOTO IKCIIEPUMEHTA.

2. CTpyKTypa IMCHUILIUHBI

2.1 PacmipenencHue TPYAOEMKOCTH II0 OTICIbHBIM BHJIaM Y4eOHOU pabOoThI, BKIIOYAs
CaMOCTOSITENIbHYIO  paboTy: neknuu —12 wyac., yabopartopHbie 3aHATHS - 8 wHac.,
camocrosTenbHas pabora — 187 gac.

OO01mast TpyA0eMKOCTh JUCIUILIINHBI COCTaBisieT 216 4acoB, 6 3a4eTHBIX CAMHHIIBI

2.2 OcHOBHBIE pa3/ieibl TUCIUILIUHBIL:

1. Mexanuka

2. KoneGanus 1 BOJTHBI

3. MonekymnsipHas pu3rKa 1 TepMOTUHAMHKA
4. DneKTpoMarHeTu3mM

5. OnTuka

6. KBantoBas ontuka

7. ®u3MKa aTOMHOTO sApa

3. Illlanupyemble pe3ybTaThbl 00yUeHHUs1 (epedeHb KOMIeTeHIMiA)
[Tpouecc u3yueHus: AMCUUIIIMHBI HANIpaBieH Ha pOpMHUpPOBAHHUE CIEAYIOUIUX KOMITETEHITHI:
OIIK-1 crnocoGHOCTh HCHONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCHUIUIAH B
HpO(i)eCCHOHaHBHOﬁ JACATCIIBbHOCTH, IIPUMCHATH METOAbI MaATEMATHYCCKOI'O aHallu3a u
MaTEMaTUYECKOTO (KOMIBIOTEPHOI0) MOJEIMPOBAHUS, TEOPETHUYECKOIO U IKCIEPUMEHTAIBHOTO
UCCIICIOBaHMUS.
OIIK-2 crnocoOHOCTh BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTh Mp0OJIeM, BOSHUKAIOIIUX B X0O/1€
npodeccuoHaNbHOM NeATeIbHOCTH MPUBJIEYD JJIS UX PEIICHUS COOTBETCTBYIOMNN (HU3HKO-
MaTeMaTUYECKUI anmnapar

4. Bua npoMesKyTOYHOM aTTeCTAllMM. SK3aMCEH
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy Mo JIUCHUIUTMHE BHOCSTCS CIACAYIOUINE JOTOTHEHHUS !

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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OOHJA OMEHOYHBIX CPEACTB JAJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

IIpunoxenue 4

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACIOPT)

Ne

DJIeMeHT ®OC
KOMIIETEeH Pazgen Tema
KOMIIETeHUMH
10707
OIIK-1 CriocoOHOCTE 1. Mexanmnka 1.1. Kunemaruka 3amura JIP,
UCIOJIb30BATH MOCTYMATeIBHOTO U oryetsl 0o JIP,
OCHOBHEIC BPALIATEIbHOIO ABHKCHUS Kp, TCCTBL
3aKOHBI 1.2. JluHaMHKa MOCTYNaTEIbHOTO
€CTECTBEHHOHAYY FBHIAKCHIT
1.3. JlnHamMuKa BpamaTeIsHOTO
HBIX JTACLWIUINH B
JBYDKEHUS
Hgoq)eCCHOHaHBH 1.4, Tunpomexanuka. J[Bmxenue
OH NCATCIBHOCTH, JKUIKocTeld. Bsa3kocTh
HNPUMCHATD 2. Komebanmsau | 2.1. MexaHudeckue KoueOaHus. 3amuTa JIP,
METOAbL BOJIHBI MasTHUKMH. otuetsl 1o JIP,
MaTeMaTu4€eCKOro 2.2. BonHbl. 3ByKOBBIE BOJIHBI. Kp, TCCTBI
aHalu3a u 3. 3.1. MonekynspHO-KMHETHYECKAs 3amura JIP,
MaTeMaTuueckoro | Monexymapuas | teopus or4ersl 1o JIP,
(KOMHI)IOTepHOFO) ?;I)T;IEZHHHaMHKa 3.2. Slpnenus nmepeHoca Kp, TECThI
MOJICJUPOBAHHS, 3.3. 3aKOHBI TEPMOJIUHAMUKU
TEOPETHIECKOTO 4. Dnextpo- 4.1 DaeKTpocTaTHIECKOE MoJIe. 3amura JIP,
" MarHeTH3M 4.2. DIEeKTPUYECKHUI TOK otyetsl 1o JIP,
4.3. MaraurtHoe 1nose Kp, TCCTBI
JKCIIEPUMEHTAIb
4.4 OneKTPOMITHUTHAS
HOT'O
WHITyKIHS
HCCIeNOBAHIA 4.5. DIeKTpOMarHuTHEBIE
KoJieOaHust
5. Onruka 5,1.D5eKTpOMarHuTHBIE BOJHBI 3auura JIP,
OIIK-2 CrocoOGHOCTD 5.2. reoMeTqueCKa;{ OIITHKA. oT4eThl 1o JIP,
BBISIBUTH 5.2. UnTepdepenius ceeta. Kp, TECTHI
€CTECTBEHHOHAYY 6.3. Iudpakuus ceera.
HYIO CYIIHOCTh 5.4. Ilonspuzauus cBeTa.
npoGieM, 6. Ksanrosast 6.1. TeruioBoe M3ITy4eHUE 3amuTa JIPJ,IP
N3UKa OTYETHI 110 N
BOSHHKAIOIIUX B ¢ 6.2. ®oto>pdekT
X011e 6.3. Ctpoenue atomMa. Teopus Kp, TECTBL
aToma Bozgopoaa o bo
npodecCHoHaNIbH FLOPOZL Py .
o 6.4. KopIryCKysIpHO-BOJTHOBOM
O1 ICATENBHOCTH nyanm3M. COOTHOIICHHE
TIpUBJICYB AT X HeonpenenenHocreil ['elizenbepra.
PCIICHHA 7. ®dusuka 7.1. Pa3zmep, cocTaB u 3apsij 3amura JIP,
COOTBeTCTByIOH_H/I ATOMHOTO sapa aTOMHOTO SIpa. He(beKT MacCChl U OTYETHI 110 HP,
it puzuko- SHEPrHsl CBSI3U Kp, TECTbI
MaTeMaTU4eCKUn 7.2. 3aKOH paslMOaKTUBHOIO
anmapar. pacmana

7.3. a-, B- pacman. Y- U3ydEHHUE
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2. OnucaHue nMoka3aTtejeid M KpuTepueB OLIEHUBAHUSI KOMIETEH U

Ioka3zarenu Ouenka Kpurepun
3HaTh oOyyaromuics
OIlK -1: 1) BBINOJIHKI TaOOPAaTOPHYIO pabOTy, HAITMCAH
-OCHOBHBIC  (pU3UYECKUE  SBJICHHUS, oTuéT 1o JabopaTopHOii paboTe, OTBEYaET HA
dbyHIaMeHTallbHbIE TOHSATHUS, 3aKOHBI BOIPOCHI 3aIUTHI 1a00paTOPHOI pabOTHL.
u TEOpUHU KJIaCCUYECKOMN u
COBPEMEHHOU (PU3HKH; 2) BBITIOJIHHII JIAOOPAaTOPHYIO paboOTy, HAMKCAH
OIIK -2: OTUY€T ¢ HEOONMBIIMMH HEJOYETAMH, KOTOPHIC
-~OCHOBHBIE 3aKOHBI U HOHATHS (PU3UKH 3a4TeHo | CTYJACHT MOXKET UCIIPABUTH C MOJICKA3KOI
NPEIo/IaBaTessl, OTBEYaeT Ha BOIIPOCHI
Ymers 3alUThI Ja00pAaTOPHOI pabOTHI, HO B OTBETE
OIK -1 UMEIOTCS OT/ICNIbHBIE IPOOENIbl B YCBOCHHH
— IPHUMCHATH MCTOZBI BOIIPOCOB Kypca (pU3UKU, HE
MaTeMaTHIeCKOro aHajinsa, MPEIMSATCTBYIOIINE YCBOEHUIO TPOrPAMMHOT0
TEOPETUYECKOI0 U MaTepHana.
IKCIEPUMEHTAIBHOTO UCCIICOBAHUS
PU U3YYCHHUH IPYTUX AUCLUUILIINH U B
MIPHUKITATHBIX 3a7a9ax
npodeccuoHaNbHON e TEIbHOCTH;
OIIK -2:
- BBISIBUTb €CTCCTBCHHOHAYUYHYIO
CYIIHOCTb TIPOOJIEMBI B XOJIC
pohecCHOHANBHOM NIEATENFHOCTH 1
MIPUMEHSATH COOTBETCTBYIOINN (HU3HUKO-
MAaTCMaTHUYCCKHU almapar ajsd ux
peHICHUA
obOyygaromuics
Baagern He 1) He BBIMOIHII TAOOPATOPHOI pabOTHI.
OIllK -1: 3a4TeHo | 2) HeT oT4éTa 1o JabopaTopHOU paboTte

- COBPEMEHHOM HAay4YHOU
annapaTypofI, HaBbIKaMH BCIACHU S
(U3UUECKOro SKCIEPUMEHTA

OIIK -2:

- COBPEMEHHBIM (pU3HKO-
MAaTCMAaTUYCCKHUM alliapaTom JJIsd
peleHus mpo6eM BO3ZHUKAIOUINX B
x0j1€ podecCuoHaATHHOM
JESATEIIBHOCTH

3) CTyZIeHT He TOTOB OTBEYATh Ha BOIPOCHI
JUISL  3alIUTHI JJAOOpaTOPHOU pabOThI
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[IporpamMa cocTaBieHa B  COOTBETCTBMM C  (efepaibHBIM  TOCYIapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHIAPTOM BBICIIETO 00pa3oBaHUsA MO HampasieHuto moarotoBku 08.03.01

CrpoutenbctBo 0T «12» mapta 2015 r. Ne 201

ajasi_Haoopa 2015 roga u pabounm yueOHbIM miaHoMm OI'BOY BIIO «bpl'V» ans 3aouHoit

dopmbl 00yuenus ot «01» oxTsaopss 2015 r. Ne 587.

st Haoopa 2016 roaa u yueOHbM mmaHoM @I'BOY BO «bpl'Y» ans 3aounoi popMbl 00ydeHHS

ot « 06» uroHsa 2016 1. Ne 429.

st Hadopa 2017 roaa u yuebnpsiM uranom @I'BOY BO «bpl'Y» mis 3a0unoii hopmbl 00ydeHHS

oT « 06 » mapta 2017 r. Ne 125
IIporpammy cocraBuiI:

AreeBa E.T cr. npenoa. kadeapsl MaTeMaTUKU U (PU3HKH

Pabouas mporpamma paccMoTpeHa U yTBEpXKACHA Ha 3aceAaHuu Kadeapsl GU3HKU

OT « » 201 r., OpoTtokos Ne
H.o. 3aBenyromero kadenpoit Mud Mensenesa U.0.
COI'ZTACOBAHO:
3aeayromuii Beimyckatomeid kadenaper  CKuTC Kosanenko I'. B.
HupexTop Oubanorexu Cornuk T.O.

Pabouas nporpamMmma oz(o6peHa METOJIMYSCKON KOMHUCCHEN C€CTCCTBCHHOHAYYHOT' O (baI(yJ'IbTeTa

OT « » 2017 r., mpotokox Ne

[Ipencenarens Mmeroanueckoit komuccuu EH daxynprera Bapnansu B.A.
COT'JIACOBAHO:

Hauvanbauk

y4e0HO-METOIMYECKOTO YIPaBICHUS Hexesen I'.I1.

Perucrpanuonnsiii Ne
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