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1.IINTAHUPYEMBIE PE3YJBTATBI OBYUHEHUA 11O JIUCHUIIJIMHE

Kareropus Kon n HaumeHoBa- Kox u HaumenoBaHue nH- HaunmenoBaHnue noka-
(rpymma) HUS KOMIIETCHINH JIUKATOpa JOCTHKCHUS 3aress OllEHUBAHUS
KOMIIETEHIIHH KOMIETEHIINH
Oo6menpodeccu- | OIIK-1. Cocoben OIIK-1.1. BeisiBnenue u 3HATh: TCPMUHBIL,
OHAJIbHBIE HaXOIUTb, Hopmy- kinaccudukanus Gusnyde- | onpenesaeHus, MOHATHS
JUPOBATh M PEIIaTh | CKUX U XUMUYECKUX MPO- | YMeThb: IPOBOJIUTH
aKTyaJIbHbIE [IPO- L[ECCOB, MPOTEKAIOIINX HA | (PU3NYECKUIl FKCTIepH-
OneMbl IPUKIATIHONW | 00BEeKTe MpoecCHOHaNb- | MEHT
MaTeMaTukH, QpyH- HOI1 1eATeIbHOCTH BuajgeTs: HaBbIKAMU
JAMEHTAJILHOW MH- AKCIUTyaTalu npudo-
dbopMaTHKU U UH- pPOB 1 060PYOBAHHUS
(hopMaImOHHBIX OIIK-1.2. Onpenenenue 3HaTB: OCHOBHBIE 3a-
TEXHOJIOTH XapaKTepUCTHK pu3nye- KOHOMEPHOCTH TIPO-
CKOT0 mpoiiecca (sBie- 1[ECCOB U SIBJICHUH
HUS), XapaKTepHOTO JIJIs YMeThb: N0JIb30BaTHCS
00BEKTOB TIPOECcCHo- npudbopamu u o00py-
HaJIbHOU AESITeNbHOCTH, JIOBaHHEM

Ha OCHOBE TEOPETUYECKO- | BiaaeTsh: HaBBIKaMU
ro (3KCIEPUMEHTAJILHOTO) | CAMOCTOSITEIIBHON 00-
WCCIICIOBAHHS paboTku nHGOpMATHN
U IaHHBIX (PU3HUYECKO-
T'0 YKCIIEPUMEHTA
OIIK-1.4. TIlpencraBnenue | 3HATH: OCBOCHHBIM
0a30BbBIX 1715 MPOEecCHo- | MaTepual B IOJTHOM

HaJIBHOM cdepbl puzmue- | oObeme

CKHUX MPOIIECCOB U SIBJIE- YMmeTh: 00pabaThiBaTh
HUH B BUJE MaTeMaTU4e- | Pe3yibTaThl GU3NYE-
cKoro(ux) ypaBHeHHsI(i1) CKOI'0 SKCIIEpUMEHTA

Baaners: HaBbIKaMH
CaMOCTOSATEJIBHOM pa-
00TBI C yueOHOH U
Hay4HOH JIUTEPATYpON
OIIK-1.5. Bri6op 6a30Bbix | 3HaTh: (pu3HUecKue

(bU3NYECKUX U XUMUYe- 3aKOHBI U SBJICHUS U
CKMX 3aKOHOB JUJIS peliie- YMETh UHTEPIPETHPO-
HUS 3a/1a4 npodeccro- BaTb UMHU

HaJIbHOM JI€ATEIbHOCTH YMerb: IpUMEHATh

3aKOHBI (PUBUKH IS
pelIeHus paKTuye-
CKHX 3a/1a4

Baaners: HaBbIKaMu
npUMeHeHus (usnue-
CKMX 3aKOHOMEPHOCTEHN
B [IPAKTUYECKOU Jesl-
TEJIbHOCTH

2. MECTO JJUCHOUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPO-
I'PAMMBI

1. Komnerenmusa OIIK-1. CnocoOeH HaXxoauTh, GOPMYINPOBATL U PEIIAThL aKTYaJIbHbBIE
IpoOJIEMB] MIPUKIAAHON MaTeMaTUKH, MYHIAMEHTAILHON HHGOpMATUKA U WHOOpPMAIIU-
OHHBIX T€XHOJOTHH.

JlanHast koMrieTeHIus (popMuUpyeTcs CAeAYIOIMMME TUCIUTLUTAHAMH.




CTaI[I/IH HaumenoBanue JAUCHHUITIIMHBI

Maremaruka

XUMUS

WNuxenepHast 1 KOMIbIOTepHas rpaduka

OCHOBBI TEOPETUYECKON MEXAHUKHU

Mexanunka >KUIKOCTH U ra3a

Teopernueckass MEXaHUKA

I/IH}KCHepHaﬂ I'COJIOTHSA 1 3KOJIOT'HUA

N0 WIN

9JI€KTpOT€XHI/IKa 151 3JI€KTpOCH36)K€HI/IG

3. OBFbEM IMCHUIIJIMHBI

OO01mas TpyI0eMKOCTh JUCIIMILINHBI COCTABIISIET /3a4. €AMHUIL, 252 Jaca.

. Bcero Cemectp Cemectp
Bun yuebnoit paboTsl 4ACOB No 1 No 2
OO6m1ast TpyI0EMKOCTh TUCIMIUIAHEI, Yac 252 108 144
KonrakTHas pa6ora (ayAuTOpPHBIE 3aHSA- 18 8 10
THA), B T.Y.:
JIEKIIUU 6 4 2
nabopaTopHbIE 4 2 2
MIPaKTUYECKHE 6 2 4
KOHCYJIbTallUH 2 2
CamocrosiTe/ibHasi padoTa CTY/IeHTOB, B 234 100 134
TOM YHCJIE:
WuuBuyanpHOE JOMAIIHEE 3a/1aHue 18 9 9
Jlpyrue BUJbI CAMOCTOSITENIbHON PabOThI 144 91 89
dopma MPOMEKYTOUHAS aATTECTAINS 3,9 3auer Dk3amen(36)

4. COAEP KAHUE INCHUIIJIMHBI

4.1 HammMeHOBaHuUeE TeM, HX COlepKaHne U 00beM

Kypc 1Cemectp 1

/1

HaumenoBanue pasnena
(kpaTkoe coJiep;kaHue)

OO0beM Ha TeMaTUYeCKUI

paszen 1o BUaaM y4eo-
HOI Harpy3KH, yac

Jlexkuun
IIpaktuue-
CKHE 3aHs-
Jlaboparop-
HBIE 3aHATHS
CamocTos-
TeJbHAs pa-
6ora

1. MexaHuka

OnemMeHTbl KMHEMaTuku. MatepuanbHas Toduka. MexaHudeckas
cucreMa. Cucrema orcu€ra. llepememenue, myTb, CKOPOCTb,
CpenHss IyTeBask U CPEIHsS CKOPOCTb I10 NEPEMEILECHUIO, YCKO-
pEeHue, TaHIeHIMaJdbHasl U HOPMAJIbHAsI COCTABIIIFOLIUE YCKOpe-
HUs, IIOJIHOE YCKOpEHHE Teja. Yrojl MOBOpOTa. YIJVIOBas CKO-
pPOCTh M YyriaoBo€ yckopeHue. CBsi3b MEXKIYy BEKTOpamMHu JIMHEHU-
HBIX M YTJIOBBIX CKOpocTel u yckopenuid. [lepuoa u yacrora 06-
pamieHus. YpaBHEHUS MOCTYIATEIbHOIO U BPalaTEIbHOTO JIBU-
KEHUS

05|05 12




JluHamuka MaTepualbHOM TOYKH M MOCTYNATEIbHOTO JBUKCHUS
TBEpHOro tena.Cuila Kak Mepa MEXaHUYECKOTOB3aUMOJCHCTBHS.
SIBieHME MHEPLMH Tella, Macca. 3aKOHCOXpaHeHHs Macchl. Chilbl
B MEXAHHKE: CHJIA TPAaBUTALMOHHOTO B3aWMOJCHUCTBHUSA, CHJIA TH-
KECTH, CHJIBI TpeHus, cuia ynpyroctu. [legopmanus TBEPAOTO
TeJIau €ro BUJbL: ynpyras U Heynpyras aedopmanuu. 3akoH ['y-
ka.3akoHbl HetoToHa. VX hu3nyeckuii CMBICII.

Nmmynbe. Buabl sHeprun. Pabota, momuocTs, KIT/1.Buasr mexa-
HUYECKOM DHEPrUuu: KMHETUYECKasi, IOTCHIUAIIbHAS, II0JIHAsSL Me-
xaHnueckasd. KoHcepBaTMBHBIE M HEKOHCEPBAaTHBHBIC CHUJIBL
CBs13b KOHCEPBAaTUBHOI CHIJIBI ¢ €€ NMOTEHLMAIbHOW 3HEPIUEH.
HMnynsc MaTepHaIbHOM TOYKH, UMITYJIbC CUCTEMBI MaTEpHAIIb-
HbIX TOoueK. MMmynbc cuiibl. DieMeHTapHas MEXaHUYECKOU pa-
6oTta cuibl, paboTa MOCTOSHHOM M INEpeMEeHHON cuibl. Mom-
HocTh. KIT/I. BHemHue u BHyTpeHHHE CHIIbl. 3aMKHYyTas MexXa-
HUYECKasl CUCTEMa. 3aKOHBI U3MEHEHHS M COXPAaHEHUS UMITYJIb-
ca. 3aKOH COXPAaHEHHUS U IPEBPALICHMS SHEPTUU. 3aKOHbBI U3Me-
HEHUS M COXPAaHEHUS IOJHOW MEXaHWUYECKOH 3HEpruu. Yaap,
BUJBI YAApPOB: YIPYTUl M HEYNPYTHi ynapbl, aOCOIIOTHO YIPY-
TUil 1 aOCOJIOTHO HEYNPYTUH yIapshl.

0.5

Mexanuka TBepaoro tena.AdcontoTHo TBepaoe Teno. [locryna-
TEJIBHOEC W BpallaTeIbHOE IBWKECHUE TBEPIOro Teina. MOMEHT
CHJIBL. Y CJIOBHE PaBHOBECHS TBEPJOTO Teiaa. MOMEHT MMITYJIbCa.
MomeHT uHepuuu Tena. Kunernueckas SHEprus Teja, Bpallaro-
HIerocsl BOKPYr HENojABMKHOM ocu. CoOCTBEHHbIE OCH M COO-
CTBCHHbIC MOMEHTHI MHepiuu TBEpIoro Tena. Teopema LlTeii-
HEpa. CoOcTBeHHBIE MOMEHTEHI HHCPLUUHU HEKOTOPBIX OJHOPOI-
HbeIX Tenl. Teopema Kénwura. 3akoHbl M3MEHEHUS M COXpPaHEHUS
MOMEHTa HMITyJIbCA MEXaHMYECKOW cHcTeMbl Ten. OCHOBHOE
ypaBHEHHME JWHAMHKHU BpallaTeIbHOTO JIBUXKEHHUs TBEPAOTO Te-
Ja.

2. Mexannueckue KojeOaHus ¥ BOJHBI

Mexannueckue konebanusi. Konebanust, Buabl kosnedanuid. ["ap-
MoHuYeckue kosiebanus. uddepeHnmanbHoe ypaBHEHHE rap-
MOHMYECKUX KosiebaHuil u ero pemieHue. ['paduk rapmMoHuue-
ckux koneOanuil. [Tonstue o0 amruinTyze, yactore, (ase, nepu-
one. udbdepennnanbHoe ypaBHEHHE CBOOOJHBIX 3aTyXarOIIMX
KosiebaHuil M ero peueHue. 'paduk 3aryxaromux KoieOaHHH.
[Tonstue o xo3duumente 3aTyxaHus, 1eKpeMeHTe U Jorapud-
MHYECKOM JIEKPEMEHTE 3aTyXaHUs, BpEMEHHU pellakcaliy 1 J100-
POTHOCTH K0JIeOATEITbHOW CUCTEMBI.

Mexanunueckue koneOanus. BoiHyxneHHble konebanus. Jud-
(bepeHlraIbHOEe YpaBHEHHE BBIHYKICHHBIX KoJIeOaHM U ero
pewenue. [lonarue o pezonance. IlonsaTue o MagTHUKax: mare-
MaTHYECKHUM, Ppu3ndeckuii, 00OpOTHBIN U MPY>KUHHBIM MasTHU-
ku. [leprospl MambIx KojeOaHUH U1l ’TUX MasTHUKOB.

MexaHnueckue M 3JIEKTpOMarHuTHble KosiebaHus. CroxeHue
rapMOHUYECKUX KojeOaHWi OJHOTO HampaBieHus. MeToj Bek-
TOpHBIX AuarpaMM. buenus. CroxeHue ABYyX B3aUMHO IEpIEH-
JUKYJSIPHBIX TapMOHMYEeCKHX KojeOaHus. Purypsl Jlucca-
Ky.BblHy)KIeHHbIe anekTpuuyeckue KoseOaHus. llepeMeHHbIi
Tok. KBaszucraumonapusle Toku. CBoOOIHBIE KOJIEOaHUSI B KOH-
Type 6€3 aKTUBHOT'O COMPOTHBIICHHUS.

anyrI/Ie BOJIHBI. MeXxaHu4ecKas BOJIHA. HOHCpC‘-IHBIC H IIpo-
JOJIBHBIC BOJIHBI. chOHT BOJIHBI, BOJTHOBas IMMOBCPXHOCTH, IMOHA-

0.5

9.5
0.5
9
0.5 115
10.5
0.5 7
55
4




Tue o Oerymeil u crosuei BoiHe. [Inockue u chepudeckue Boi-
Hbl. /lInHA BOJIHBL, IEPUOA M 4acTOTa BOJIHBL. BoiHOBOE yMCIIO.
JuddepennmanbHoe ypaBHEHUE BOJIHBI (BOJHOBOE YPaBHEHHUE).
YpaBHEHHsI TUIOCKOW OETyIeH He3aTyXaroIlel rapMOHUYECKOM
BOJIHBI. YpaBHEGHUS CQEpUUYECKON Oerymeld TrapMOHUYECKOM
BOJIHBl. YpaBHEHHE cTOsiueil BOJdHBI. [loHATHE O My4YHOCTIX U
y35ax crostaeit BoaHbl. [loHsATHE O rpyNIoBoii U (ha30BOH CKOPO-
ctH BosIH. Jlucniepcust BonH. CKOPOCTH pacipoOCTpaHEHUs BOJIH B
Pa3IMYHBIX Cpeaax. 3ByKOBbIE BOJIHBI.

3. MonekynsipHasi GU3MKa U TEPMOJIMHAMUKA

OcHOBHBIE 3aKOHBI HJEaNbHOrO rasa. OCHOBHBIC ITOJOXCHHS
MKT. TepmonuHamuyeckue mapameTpel (00beM, aBieHUE,
temneparypa). MneanbHelil ra3. OCHOBHbIE YpaBHEHHE MOJEKY-
JSpHO-KUHEeTH4ecKoi Teopun. CteneHu cBodoasl Monekyi. Pac-
npeJesieHe YHEPTUn MO CTENeHsM CcBOOO/bl. MakcBeII0BCKOE
pacnpezneneHue MOJIEKYJ II0 CKopocTsaM. bapomerpuyeckas
dopmyna. bonpIMaHOBCKOE paclpeieIeHue YacTHIl B OTEHIH-
anbHOM nosne. MneanbHblil ra3. M3omnpoiecchl: N30TepMUYECKUi,
n300apUUYECKU, N30XOpUYECKUH, ainabaTHBIN, MOJUTPOIHBIH.
VYpaBHEeHUS COCTOSIHMS MJlealbHOTO ra3a. CMech UaeaabHbIX Ta-
30B. 3akOH JlanpTOHA [l CMECH Ia30B.

10

SBnenus nepeHoca. DPGEKTUBHBINA AHMAMETP MOJIEKYJIbL.YnCIIOo
CTOJIKHOBEHHUH M cpelHss JUIMHA CBOOOAHOr0 mpolera MojeKyl.
SBnenne nmepeHoca B razax: qud@dys3us, TEIIONPOBOIHOCTD, BS3-
KocTb. 3akoHbl Puka, Pypse u HproToHa.

11

OcHoBBI TepMOAMHAMUKYU. BHYTpeHH:s sHEprus cucremsl. Pado-
Ta uaeanpHoro raza. Kommuecrso temnorsl. TemnoéMkocTs u eé
BUIbl. [lepBoe Hayaso TEPMOAMHAMHMKU M €TI0 IPUMEHEHUE K
pasnnyHbIMH30IIpoieccaM. Pabora, coBepiiaemasi ra3oM B H30-
mpoueccax.

12

OcHoBbl TepMoguHaMuKH. KpyroBele, HeoOpatumble U oOpaTu-
Mble mpouecchl. [Ipsmoit u oOpaTHBI TepMOJAMHAMUYECKUIN
uuki. [lpunnun neiictBua temnoBoil mammH. KIIJ teroBoit
MamHbl.  WpeanbHas TerioBas wMamuHa KapHo uo eé
KIIJ.OuTponus. HepaBenctBo Knaysuyca. Bropoe Havano tep-
MOJMHAMHUKH U €r0 CTAaTUCTUYECKUI cMbIci. Teopema HepHcra.

13

PeanbHble Ta3bl, KUAKOCTH U TBEpAble Tena. PeanbHble Ta3bl.
VYpaBuenue Ban-nep-Baanbca u ero ananus. M3orepMbl uaeans-
HOTO M peanbHOro raza. Kpuruueckoe cocrosinue. BHyTpeHHss
SHEprus peanbHoro rasa. CokMKeHUe ra3os.

0.5

0.5

4.5

5.5

BCET'O

91

Kypc 1 Cemectp 2

4.251eKTpUYECTBO U MAarHETU3M

DIIEKTPUUYECKOE T0JIE B BaKyyMe. DIIEKTPUUECKOE I0JIe, ero oc-
HOBHBIE€ CBOMCTBA. DJIEKTPOCTATUYECKOE MOJIE U €r0 XapaKTepH-
ctuku. ['paduueckoe n300pakeHNE IMEKTPOCTATUYECKOTO TOJIS.
Toueunslil snekTpudeckuil 3apsan. 3akon Kymona. [Ipunnun cy-
MEPIO3ULMN I JIEKTPOCTaTUUYECKUX Tosie. [loTeHnunanbHas
SHEPrus IEKTPOCTATUYECKOTO B3aUMOJEHCTBUS JIByX TOUEYHBIX
3apsI0B, CUCTEMBI TOYEUHBIX 3apsaoB. PaboTa snekTpocTaTuue-
CKOr0 MOJIs MO MEPEMENIEHUI0 TOYEYHOTO 3apsaa. Lupkysius
BekTopa E anexrpocrarnueckoro noss. [lorok Bekropa E. Teo-
pema ["aycca [iist 3JIeKTPOCTaTUYECKOTO MOJISI HEMOABUKHBIX 3a-
pPAOB B Bakyyme. DIIEKTpUUECKU aumnoib. HanpsskeHHOCTh U
MMOTSHITAAT TOYCUHOT'O JUTIOJS.

0.5

0.5




Onektpuueckoe noje B BeuiecTse.llonsipHple W HeENoONsIpHBIE
monekyisl. [lonspusanus nuanekrpukos. [lone BHyTpu nusiex-
tpuka. CernerosnekTpuku. OObeMHBIE U TOBEPXHOCTHBIE CBS-
3aHHBIE 3apsAlbl. BeKTop anekTpuueckoro cMmeuieHus. Y ciaoBUs
Ha rPAaHULIE BYX AUAIEKTPUKOB CHIIbI, JEUCTBYIOLIUE HA 3aps]
B JM3JeKkTpuke. PaBHoBecue 3apsan0B Ha npoBogHuke. [IpoBoa-
HUKA BO BHEIIHEM OJJIEKTPUYECKOM II0JIE. OJEKTPOEMKOCTb.
OHeprus 3apspkeHHOro npoBojHuka. KonpeHcartopel. DHeprus
3apsHKEHHOT0 KOHJIeHcaTopa. Buabl coelnHEHus KOHJEHcaTo-
POB.

[ToCTOSIHHBIN 3JIEKTPUYECKUIM TOK. DJIEKTPUYECKUM TOK, BH]IbI
JJIEKTPUYECKOTO TOKAa M €r0 OCHOBHBIE XapaKTEPHUCTUKH.
Hanpspxenue, 3/IC. ConpoTuBieHre U yAeJIbHOE CONMPOTHUBIIE-
HUe. 3aBUCUMOCTD CONPOTHUBIICHUS METAININYECKOrO IIPOBOIHM-
Ka OT €ro reOMETPUUYECKUX pPa3MEPOB U TeMiepaTypsl. Bunbl co-
€IVHECHHS ITPOBOJHMKOB: IOCIEI0BATEIIBHOE M IApAJUIEIBHOE.
3akonsl Oma u Jxoyns-Jlenma. Pabota U MOITHOCTB AIIEKTPHU-
yeckoro Toka.lIpaBuna Kupxroga g pacuera 3jneKTpUUYECKHX
reneil MoCTOSIHHOI'O TOKA.

DJIEKTpUUYECKHE TOKM B METaJlJIaX, BAKyyMe M raszax. DJIEKTpHU-
yecKuil TOK B MeTautaX. OCHOBHBIC IMOJIOKEHUS KIACCHYCCKOU
3JICKTPOHHOM TEOPUHU MPOBOAUMOCTH MeTauioB. Pabora BbIX0Oa
AJIEKTPOHOB M3 METajla. DMUCCUOHHBIE siBieHUus. OTinyue To-
KOB IPOBOJUMOCTH B METAJNIMYECKUX IPOBOJHUKAX, Ta3ax U
AIIEKTPOJINTAX. DIEKTPUUECKUIN TOK B BaKyyMe. DJIEKTPUUECKUN
TOK B Trazax. BosbTaMmepHas XapakTepUCTHUKA Ta30pa3psIHOU
TpyOku. CaMOCTOSTETBHBIH M HECAMOCTOSATENBHBIA Pa3psIbl.
Turnbl caMOCTOSATENbHBIX pa3psaa0B. TOKU B KUJIKOCTSAX. 3aKOHBI
®Dapanes U1 TOKAa B AJIEKTPOIUTAX.

MarauTtHoe 1ojie B BakyyMe.MarHutHoe I0oj€, €r0 OCHOBHBIE
cBoiicTBa M xapakTtepuctuku. ['paduueckoe mzodbpaxenue mar-
HUTHOrO moiid. IIoTok BekTOpa MarHMTHOM MHAYKIHMH. 3aKOH
buo-Cagapa-Jlarutaca. [IpuHuun cynepno3uuu a1 MarHUTHBIX
nosiedi. Cunbl Amnepa u Jlopenna. B3zaumonelictBue nByx mna-
paJIEIbHBIX TPOBOJAHUKOB C TOKOM. MarHUTHBIM MEXaHUYECKUI
MOMEHT KOHTYpa ¢ TOKOM B MarHUTHOM Itoisie. [loreHnnanbHas
DHEPrUsl KOHTypa ¢ TOKOM B MarHuTHoOM noise. Llupkynsanumsa
BEKTOpa B. 3aKOH MOJIHOTO TOKa AJI1 MarHUTHOTO IOJISI B BaKy-
yme. Ilotok Bekropa B.

MaruutHoe nosie B BemecTBe. MarHUTOMEXaHUYECKUE SBICHUS.
Buner marnetukoB. /[mamarnerusm. Ilapamarnerusm. ®eppo-
MarHetu3M. HamarmnuuBanue MarsHetuka. HanpsokeHHOCTB
MarHuTHOTO TOJisl. BeryucieHnue monsi B MarHeTUkKax. Y CJIOBUS
Ha rPaHulIE IByX MarHeTHKOB.

SIBnenne snmekTpoMarHuTHOMMHAYKIMHU. OnbiTel Papanes. SB-
JIEHWE 3JIEKTPOMAarHUTHOM MHAYKINHU. 3aKkoH Dapanes U1 dJiek-
TpoMarHuTHOW wHAYKUWU. [IpaBuno Jlenna. SIBneHue camouH-
NYKLUUW ¥ B3aUMHOW MHIAYKUUU. THAYKTUBHOCTH KOHTYpa U CO-
JIEHOWIA. DHEPrUs MATHUTHOIO IOJISI KOHTYpa ¢ TOKOM U COJIe-
HOMJA.

OcHoBBI Teopun MakcBeiia It 3JIEKTPOMarHuTHOTO mouist. Tok
cMellleHusl. BuxpeBoe anekTpuueckoe mnoje. YpaBHeHuss Makc-
BEJIaB MHTErpasibHON U quddepenunansHoi popme. Mx dpuzu-
YECKHI CMBICII.

0.5

13




5.0mnTuka

OnemMeHTbl reomeTpudeckoil onTuku. CBeToBoM moTok. doTo-
METpPUYECKUE BEJIMYUHBI U eAuHUIBl. CBeToBas BoiHa. OTpake-
HUE U NPEJIOMJICHUE IUIOCKOW BOJHBI HA I'PAHULE ABYX AMAJIEK-
TPUKOB. 3aKOHbI I'€OMETPUUYECKONW ONTHUKU. SIBIIEHHE MOJIHOrO
BHYTPEHHET0 oTpakeHus. ToHKasl IMH3a.

10

DJIeMEHTbl BOJHOBOM ONTHKU. BonHoBas onrtuka. I[lpuHiun
['toiirenca. SIBnenune mHTepdepeHunu cBeta. MoHOXpoMaTHue-
CKHE M KOT€PEHTHBIE CBETOBBIC BOJHBI. ONTHYECKAs JIMHA TTyTH
CBETOBOTO Jiy4a. ¥YCJIOBUSI MAaKCUMyMa U MUHUMYyMa MPU UHTEP-
depenun cBera. CriocoObI TMOJTyYEHHUS KOTEPEHTHOTO CBETa.
Omeit FOHTa. MHTepdepeHius cBeTa B TOHKUX IIEHKAX: TTOJIOCH
PaBHOrO HaKJIOHA M paBHOM TonmuHbl. Konbiia HetoToHa.

11

DJeMeHTHl BOJIHOBOW ONTUKH. SIBnenue nudpaxmuu cera. Ju-
bpakuust Openens u Opaynrodepa. [Tpuniun [roiirenca - Ope-
Hemst. Meron 3o @penens. udpakuus Dpenenss Ha HEOOIb-
IIOM KpYyTJIOoM oTBepcTuu u aucke. Audpakuus Opaynrodepa Ha
0JIHOM ¥ MHOTUX 1esiX. DopMysibl AMPPAKIIMOHHOMN PEIIETKH.

12

ONEMEHTBl BOJIHOBOM ONTHKHU. SIBiIeHHE MNOJISApU3ALMM CBETA.
EcTecTBEeHHBI M NONAPU30BAaHHBIM CBET. Buasl nossspusanuu.
Crenenp nonspuzanuu. CrnocoObl NOIY4YEHUs JIUHEHHO MOJISIpU-
30BaHHOTI'O CBETA: IIPU OTPAXKEHUU OT IPAHULBI IBYX JUAIEKTPH-
KOB, SIBJICHUE JIBOMHOIO JIy4elpPEIOMIICHHUS], IBJICHUE JTUHEHHOTO
nuxpousma. 3akoH Maritoca.

0.5

0.5

6.5

3.5
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6. KBanToBas ¢usuka

13

Crtpoenue aroma. Mogenu aromoB Tomcona u Pezepdopaa. JIu-
HEWYaThld CIIEKTP aToMa BoAopoaa. Teopus aTroma BOAOPOAA 10
bopy. [loctynatel bopa. Onbitel ®panka u ['epua.

14

KBanToBast npupona uznydenus. TeroBoe uznydenue. OCHOB-
HBIE XapaKTePUCTUKH TEIUIOBOTO M3NIydeHHus. Mojenb abcomoT-
HO 4yepHOro Ttena. KpuBble TEIIOBOTO HM3Iy4eHUs] aOCOJIOTHO
YepHOTro Tena. 3aKoHbI TernoBoro u3nydenus: Kupxroda, Cre-
¢dana-bonwsiimana, Buna, Panes-/Ixunca, [lnanka.

15

BzanmopeiicTBie IeKTPOMarHuTHOTO M3TYYEHHsI C BEIIECTBOM.
KBanToBeie siBnenus B onrtuke. fBnenune ¢otodddexra u ero
Buael. Ddext Komnrona. 3akonsl BHemHero (oTodddexTa.
VpaBuenne Ditnmrerina mais dporodddekra. [lonstue o padore
BBIXO/Ia U KpacHoU rpanutie ¢pororddekra. JlaBneHue cpera.

0.5

3.5

5.5
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DOneMeHTbl KBAaHTOBOM MexaHMKU. KoprycKynsipHO- BOJIHOBOM
IyanusM cBOWcTB BemecTBa. Bonnsine bpoiund. CooTHomeHus
HeomnpeaeneHHocTel. BonHoBas GyHKIMSA U €€ CTaTUCTHYECKUN
cMbIci. Bpemennoe u cranmoHapHoeypaBHeHusAllIpennnrepa.
Yactuna B sime. [Ipoxok1eHre 4aCcTUIbI CKBO3b TOTEHIIMAIBHBIN
6apbep. TyHHeNnbHbIN 3D DeKT.

17

OneMeHThl KBaHTOBOW MEXaHMKH. ATOM BOJOpPOJia B KBAHTOBOM
MexaHuke. CrnuH »3nekTpoHa. CHIMHOBOE KBAaHTOBOE YHMCIIO.
[Tpunnun [Taynu. Pactipenenenne 31€KTPOHOB B aTOME I10 dHEp-
TETUYECKUM COCTOSAHUAM. MOJEKy/bl: XUMHUECKUECBS3H, ITOHS-
THE 00 PHEPreTUYECKUX YPOBHSIX.

18

DOnemeHThl GU3MKU TBepAoro Tena.Kpucrammudeckas pemierka.
Nunexcel Munnepa. KBanToBast Teopusi CBOOOHBIX JIEKTPOHOB
B MeTajule. DIIEKTPOHHBIM Ta3. DHEPreTHYeCKUe 30HBI. DIIeK-
TPOIIPOBOJHOCTh MeTaiioB. CBEpXIPOBOAUMOCTh. IJIEKTPO-
MPOBOJIHOCTh MOJYINPOBOJHUKOB. KOHTaKkTHBIE U TEPMORIIEK-
Tpuueckue siBineHus.Padora Beixona. TepMoaneKTpoHHasT SMUC-

0.5

0.5

3.5




cusl. DIeKTpOoHHbIE Jamnbl. KOHTakTHas pa3HOCTh MOTEHIIMAJIOB.
Tepmoonnektpuueckue siBineHus. [1onynpoBOIHUKOBBIE TUOABI U
TPUOJIBIL.

7. Sinepnas duszuka

DJIEMEHTBI aTOMHOTO fA1pa. fIBlIeHre paMOaKTUBHOCTH. ATOM-
HOE SIPO, €r0 COCTaB M OCHOBHBIC XapaKTepUCTHKHU. Jledekt
Macchl U 3HEprus cBs3u sapa. COouH s1pa U ero MarHuTHBIN Mo-
MEHT. SnepHbie cuibl. Monenu snpa. PannoakTuBHOE H3Iyde-
19 | Hue u ero BuUAbl. 3aKOHBIPAJAMOAKTUBHOIO pacmana. MeTossl 1
Ha6JIIOI[eHI/ISI H peTUCTpallu paJuOAKTHBHBIX I/ISJIyT-IeHI/Iﬁ n 4a-
CTUL. SlnepHble peakuuy U UX OCHOBHbBIE TUIIbI.Peakius cuHTes3a
ATOMHBIX SAJCP.

0.5
Buapl B3auMOAENCTBUI M KJIACCHl 3JIEMEHTApPHBIX YacTUl. Me-
TOJbl PETUCTPALMM IEMEHTApPHbIX YacTull. M3oTonnueckuit
cinuH. Ctpannble yactuibl. Cnaboe B3anmoaelictsue. Hecoxpa-
op | HEHHE YETHOCTH B cinabbIx B3aumozencTBusax. Helitpuno. Kan- 1
TOBas 3JeKkTpoarnHamMuka. CuiabHOE (LIBETHOE) B3aUMOJCHCTBUE.
Onextpocnaboe B3aumozercTBue. CucreMaTnka 3J€MEHTapHbIX
yactull. KBapku.
BCEI'O 2 4 2 89
4.2. Coaep:kaHue NPaKTHYeCKHUX (CEMUHAPCKHUX) 3aHATHIA
K-Bo | K-BO
Ne HanmenoBanue
R T S A — Tema npakTu4eckoro (CEMUHAPCKOIro) 3aHATUS 4ya- | 4acos
cop | CPC
Cemectp Nel
1 | Mexanuxa Kunematuka U 1uHaMMKa MOCTYNAaTEIbHOIO JBU- 35
JKECHUSI.
2 | Mexamuxa Kunematuka u TMHaMHKa BpaIlaTebHOTO JBHKE- 05 35
HUSL.
3 | Mexamuxa Mexanunveckasi paboTa, MOLTHOCTb. 3aKOHBI CO- 35
XpaHEHUs ¥ N3MECHEHHS B MEXaHUKE.
4 MexaHuka MexaHnKa TBEpAOro Tela 05 3.5
5 | Konebanus 1 BoJgHbI Mexannuyeckue KosuebaHus. Ypyrue BOJIHbI ' 3.5
6 Monexynipas pusuica 3aKOHBI U/I€ATBHOTO ra3a. 4
U TEPMOJMHAMUKA
7 MornexynsipHas ¢usuka | OcHOBBI TepMoauHaMUKH. [lepBoe Havano Tepmo- 35
¥ TEPMOJMHAMUKA JTIMHAMUKH. 10
8 Mouexymipras dusnka Tennosbie Mammnbl. [ukn KapHo. 3.5
U TEPMOJAMHAMUKA
9 Mosexynapras dusnka OHTponus. YpaBHEHHE PEATIBLHOTO Irasa. 1.5
U TEPMOJAMHAMUKA
UTOr'O: 2 30
Cemectp Ne 2
1 DJEeKTPUYECTBO U Mar- | DIEKTPUYECKOE IoJIe B BaKyyMe U BellecTBe. 3a- 05 35
HETU3M koH Kynona. HanpsbxenHocts. [loTennman. ' '
2 DJIEKTPAYECTBO U Mar- | DJIEKTPUYECKOE T0JIe B BAKYYME M BEIIECTBE. 3a- 05 35
HETU3M koH Kynona. Teopema ["aycca. ' '
[TocTostHHBIM ~ BnekTpuyeckuid  Tok. lIpaBuma
DJEeKTPUYECTBO U Mar-
3 HETHEM Kupxroga. Dnextpruyeckue TOKM B MeTaiiax, Ba- | 0.5 3.5
KyyMe€ U raszax
4 | DnexTpuyecTBO ¥ Mar- | MarHuTHoe mojie B BakyyMme M BemecTtBe. 3akoH | 0.5 3.5




HETHU3M

buo-Casapa-Jlamuiaca. Cuisl Amnepa u JlopeHna.

DJIEKTPUUYECTBO U Mar-

SIBiieHNE  HIEKTPOMATHUTHOMMHAYKIHUHM  3aKOH

5 HETHEM @apanest ans  dJEKTpoMarHuTHOM wHAYKnuu. | 0.5 3.5
IIpaBuio JleHa. SIBnenne caMOMHIYKIIMU
6 | KoneGamus 1 BoHbL DJEeKTPOMAarHUTHBIE KoJe0aHusA. DJIEKTpoMar- 05 35
HUTHBIEBOJIHBI
7 | OnTuka ["'eomeTpuueckasi 1 BOJIHOBAs ONITHKA 0.5 3.5
8 | KBanroBas usuka Crtpoenue atoma. KBaHTOBast mpupoia U3IydeHHs 3.5
SBnenue paauoakTHBHOCTH. Jledhekr maccel u 05
9 | Anepnas pusuka SHEPTHUs CBSI3U SApa. 3aKOHPATUOAKTHBHOTO pac- ' 2
naja
HUTOI'O: 4 30
BCETO: 6 60
4.3.Coaep:xaHue JJa0OPATOPHBIX 3aAHATHI
Ne HanmenoBanue K-Bo K-so
Tema mabopaTopHOTO 3aHATHUS 4acoB
n/n | paszena TUCIHILIHHBI 4acoB
CPC
Cemectp Nel
1 0 — 1: O6paboTka pe3yIbTaToB PUINIECKOTO 05 2
JKCIIEPUMEHTA
2 | Junamuka wmarepuanb- | 1 — 1: Onpenenenne MOMEHTa HHEPIIMH TeEI
HOM TOYKM M TOCTYMa- | BpalleHus WIH
TEJIBHOTO nBwkeHus | 1 —2: MizydeHne 3aKOHOB BpaIaTeIbHOTO JBH-
TBEP/Oro Telna KEHUS Win 5
1-3. «MastHuk MakcBesia WIH
1-4: Onpenenenrie MOMEHTa UHEPIIMH TN Bpa-
HICHUS
3 | Umnynsc. Buapr snep- | 1 —5: Coynapenue mapos 158101
ruu. Pabota, MomHOCTh, | 1 — 6: 3yueHnne 6amucTUUECKOTO MasiTHIKA 3
KIIA.
4 | MexaHuka TBEPAOTO 1-11 1 Onpenenenne MOy CIBUTA C TIOMO- 1.0
Tena IIbI0 IPY>KMHHOTO MasiTHUKA WIH 3
1-11: Onpenenenrie MOy CABUTA TIPU TIOMO-
M KPYTHJIBHBIX KOJeOaHuM.
5 | Mexanunueckue koneba- | 1 — 8: M3yueHnue 3akoHOB KOIeOaHMs MaTeMa-
HUS U yIIPYTHE BOJIHBI THYECKOT0 U (PU3NYECKOTO MAITHUKOB  WJIH
1 - 9: Onpenenenrie COOCTBEHHOTO MOMEHTA
MHEPLUH TeT METOJ0M (PU3UUYECKOT0 MasiTHHUKA. 3
WA
1 —12: N3y4eHue 3ByKOBBIX KOJIEOAHUH C MO-
MOIIIBIO JIEKTPOHHOTO OCITMIUIOrpada.
6 | OcHoBHbIE 3aKOHBI Uae- | 2-4: Onpenenenue Ko PUIMEHTa BI3KOCTH
QIBHOTO Ta3a metoaoM CTokca. WA
4
2-5(H): Onpenenenue kodpuIeHTa BI3KOCTH
BO3/IyXa KaWIISIPHBIM METOOM 05
7 | IlepBoe Hauano TepMo- | 2-2: OnpesesieHUe OTHOMIECHUS TEIUTOEMKOCTEH '
JUHAMUKHU U €T0 Mpu- ra3oB WIn 3
MeHeHue K u3omporec- | 2-6(H): Onpenenenue yenpHOM TEIUIOTH KpH-
cam CTAJUIM3ALIMH 0JIOBA
NTOTI'O: 2 28
Cemectp Ne2
1 | Dnekrpuyeckoe moyie B | 3-2: M3ydeHwue 3IeKTPOHHOTO ocIiruniorpada 3
BaKyyM€ M B BEIIECTBE WIH




3-3: UccrnenoBanue 31€KTPUIECKOTO OIS C
MTOMOMUIBIO AJIEKTPOJIMTUUECKON BaHHBl  WUJTU
3-5: Onpenenennre EMKOCTH KOHJECHCATOPOB C
MTOMOIUIBI0 OAJTMCTUYECKOT0 ralbBaHOMETpa

[Tocrosinnbii anektpu- | 3—1: M3ydeHue >3I€KTPOU3MEPHUTEIBHBIX MpPH-

YECKUH TOK 60opoB WIH 05 5
3—7: 3mepenue 37eKTPOIBUKYIINX CUJ Tallb- '
BaHWYECKUX JIEMEHTOB METOJJOM KOMITEHCAIIUU

MarunuTHOe noJe. 3-10: Omnpenenenue yIEIBHOTO 3apsiia dJeK-

SIBieHue  BIeKTpoMar- | TPOHA METOJIOM MarHeTpoHa WIH

HUTHON UHAYKIUH. 3-12: Omnpenenenue TOPU3OHTAIBHOW COCTaB-

JSOMEe  HanpsDKEHHOCTHM  MAarHUTHOTO — TOJIA 3
e 158105

5-5: Onpenenenne temneparypsl Kiopu deppo-

MarHeTuka WIH

5-6: zyuenue s dexra Xoia.

OnexkTpomarautHeie ko- | 3-9: IIpoBepka 3akona Oma ans nenu nepemen- | 0.5

nebanusa. IlepemeHHBIN | HOTO TOKa WIH 6

TOK 3-11: 3ydenwne 3aTyxarmux KOJICOaAHMIHA.

Untepdepennus ceera | 4-2: OmpeneneHue paanyca KpUBHU3HBI MJIOCKO-

Hudpaxuus ceeta BBIITYKJION JIMH3BI ¢ TOMOIIBIO Koutel, HproToHa

[Tonspu3zanus cBeTa WIH 3

Bsanmonetictue anek- | 4-3: U3yuenue nupakiiMOHHON pEIIETKH  WIIH

TPOMarHUTHBIX BOJIH C 4-5: IIpoBepka 3akoHa Maioca

BEIIECTBOM

KBanroBas npupona usz- | 4-7: Omnpenenenue mnoctosHHoil Credana-

JTy4eHUs Bbonbimana WIH 05 3
4-8: OmnpiTHas TpOBEpPKa 3aKOHOB BHEIIHETO '
dotorddekra.

ONEMEHTHI ¢uzuku | 5-1: OnpeneneHue TUNA U IepUoOJia KPUCTAIIIU-

TBEPAOTO TeNa YECKOM PemETKH BEIIeCTBA METOI0M Judpak-

LUU DJIEKTPOHOB WIn

5-9u: U3yuenune mosrynpoBOIHUKOBOTO IUOA 05 3

WIH

5-7H: V3yuenue teMiiepaTypHOi 3aBUCUMOCTH

COIIPOTHBIIEHUS TIOJIYITPOBOJHUKOB U OIIpeie-

JICHHE SHEPTUU aKTHUBAIUH.
HUTOTI'O: 2 28
BCEI'O: 4 56

4.4. Conep:kaHue KypcoBOro npoeKkTa/padorsl

He mpexycMoTpeHO y4eOHBIM TUTAaHOM

4.5. Coaep:kanue pacuyeTHO-ITPaMuecKOro 3aJaHusl, HHAUBUAYAJIbHbBIX JOMAIIHUX
3aaHui
Odopmiaenue HHAMBUAYAJIBHOIO AoMamHero 3aaanus. /I3 npenocrasisercs npe-
M0JIaBATENIIO JJIsl MPOBEPKU Ha OyMaKHBIX JIUCTax B popmaTe A4 Win B TETPaIu.
[Ipu Bemonnenuun N3 cTyaeHTY HEOOXOAMMO PYKOBOJICTBOBATHCS CIICIYIOITUMU
IIPaBUJIAMM:
1. TUTyBHBINA JUCT WK OOJIOKKY TETpaaud HEOOXOJUMO IMOAMUCATH MO CIEAYIOIEMY
oOpasiy:
Cryaent BI'TY um. B.I'. lllyxoBa
Anpapees W.I1., rpynna TO3 - 201



N3 Ne 1

2. U]13 BemonnstoTces yepHunamu. Kaxaas 3amada 10KHA HAYMHATHCSI C HOBOM CTpa-
HUIIBL. Y CII0BUSA 3324 NEePENUChIBAOTCA 0€3 COKpaIEHUH.

3. Pemienus JOMKHBI COMPOBOXKIATHCS MOSCHEHUSIMHU, PACKPBIBAIOIIUMU (U3HUYECKUN
CMBICT PUMEHSIEMBIX (JOPMYIT I 3aKOHOB.

4. Heo0X0auMo peunTh 3aaady B 00IIeM BUJIE, T.€. BBIPA3UTh UCKOMYIO BETUYHMHY Ye-
pe3 OykBeHHbIE 0003HAUEHHUsI BEJIMYMH, 33/IaHHBIX B YCIOBUH 33/1a4H.

5. IloacTaBuTh B OKOHYATENbHYIO (DOPMYIy BCE BEJIIMYMHBI, BHIPAKEHHBIE B CHUCTEME
CH. IIpou3BecTH BBIYUCIICHHS W 3aIIMCaTh OTBET.

Cpox cnaun M/I3 onpenernsercs mpernoaaBaTesieM.

Tunosvle sapuanmsi 3a0anuii
N3 Ne 1

1. [Toe3n nBmXeTCst co CKOpOCThI0 V=36 km/4. Ecii BBIKIIFOUUTH TOK, TO IMOE3]I, IBUTASICH
paBHO3aMEIJICHHO, OCTaHaBIuBaeTcs yepe3 Bpems t=20c. KakoBo yckopenue noeszna? Ha kakom
PacCTOSIHUU S 10 OCTAHOBKHU HAJI0 BBIKITFOUUTH TOK?
2. Touka ABMXKETCS MO OKPYKHOCTH PajinyCcoOM 2M COIVIACHO YpaBHEHMIO &=A*t**3, rne
A=2m/c**3. B xakoil MOMEHT BpEMEHU HOPMaJbHOE YCKOPEHHE TOUYKH OyAeT paBHO TaHICHIIU-
anbHOMY? OIpenenauTh MOJIHOE YCKOPEHHUE B ’TOT MOMEHT.
3. I'panara, nersmas co ckopocThio 10 M/c, pa3opBaiach Ha JiBa OCKOJIKA. bosibmuii ocko-
JIOK, Macca KoToporo coctanisuia 60% macchl Bceil TpaHaThbl, IPOJOKAI JBUTAThCs B IIPEKHEM
HalpaBJlICHUU, HO C YBEJIMYEHHON CKOPOCThIO, paBHOM 25 m/c. HalTH CKOpPOCTb MEHBILIEro
OCKOJIKA.
4. I'py3uK, NpuBs3aHHBIN K HIHYPY ATMHON 50 CM, ONUCHIBAET OKPYKHOCTh B TOPU30OHTAIIb-

HOM mmockoctu. Kakoit yron o0pasyer mHyp ¢ BEPTHKAIBIO, €CJTM YacToTa BpameHus n= 1 ¢** (-
1)?

S. [Ipu BepTHKanbHOM HOJIbEME Ipy3a Maccoll M=2kr Ha BbIcOTy h=1 M NOCTOsSIHHO cu-
noii F 6b11a coBepirena padora A=78.5 Jx. C kakuM yCKOpEHUEM MOJHUMAIIU TPy3?
6. JIBa mapa mojABeIIEHbl Ha MapajlIeNIbHbIX HUTAX OJMHAKOBOM JUIMHBI Tak, YTO OHHU CO-

npukacatorcsi. Macca nepsoro mapa 0.2 kr, Mmacca Broporo 100 r. IlepBblii map OTKJIOHSIOT Tak,
YTO €ro LIEHTP MOJHUMAETCs Ha BBICOTY 4.5 cM, U omyckaroT. Ha kKakyio BBICOTY MOJHUMYTCS
HI1apsl TIOCNIE COyapeHus, eciau: 1) ynap ynpyrui, 2) yaap Heynpyrui?

1. Onpenenutb MOMEHT UHEPIMH | MaTepuanbHON TOUkH Macco m = (0, 3 KT OTHOCUTEIBHO
OCH, OTCTOSIIEH OT TOUKH Ha r = 20 cMm.
8. JIBa Tena maccamu m1 = 0,25 kr m m2 = 0,15 Kr cBsI3aHBI TOHKOH fm

HUTHIO, TepedpoleHHON yepe3 60k. biiok ykperéH Ha Kparo ropu30H-

TaJbHOTO CTOJIA, IO MOBEPXHOCTU KOTOPOrO CKOJIB3UT TEJNO0 Maccoil ml.

C KakuM YCKOpPEHHEM a JABUXKYTCA Tena M KakoBbl cuibl T1 u T2 HaTs-

YKEHUs HUTH 110 00e cTopoHbl oT Os1oka? Koaddumuent tpenus f tena o m
NoBEepXHOCTh cTona paBeH 0,2. Macca m Giioka paBHa 0,1 Kr 1 €€ MOXHO

CUHTATh PABHOMEPHO pacmpene’aeHHoN mo 0601y. Maccoit HUTH U TPEHUEM B TIOAIIUITHUKAX OCH
6110Ka mpeHedpeyb.

9. [TnaTdopma B BHIE MUCKA PaAMyCOM PaBHBIM | M BpamiaeTcs 1Mo WHEPIUU ¢ YaCTOTOM nl
= 6 mua** (-1). Ha kpato nmnatgopmsl cTOUT uenoBek, macca kotoporo 80 kr. C Kakoi 4acToTon
Oynet Bpamarbcs miatgopma, eciid 4elIoBeK mepeier B ee 1eHTp? MOMEHT WHEepIMu TuiaT-
¢dopMmel paBeH 120 kr*m**2. MoOMEHT WHEPIIMU YeIOBEKa PAacCUMTaTh, KaK I MaTepUAIbHON
TOYKH.

10.  MaxoBuk B Buje aucka Maccoit 80 kr u paanycom 30 cM HaXOAUTCS B COCTOSIHUU TTOKOSI.
Kakyto pa6oty Al HyXHO COBEpIINTh, YTOOBI COOOIIUTh MAXOBUKY 4acTOTy paBHyt0 10 c**(-1)?
Kakyto paboty A2 npunuioch Obl COBEpIINUTE, €CIU ObI PU TON ke Macce AUCK UMEN MEHbBIIYIO
TOJIIINHY, HO BIBOE OOJbIIIE paanyc?

11.  Bonpmast ocb OpOUTHI IEPBOTO B MUPE UCKYCCTBEHHOTO CITyTHHKA 3€MJIM MEHbLIE 00JIb-
ot ocu opOuTsl Broporo crnyrHuka Ha 800 kM. [lepuon oOpaiieHust BOKpyr 3emild MepBOro
CIyTHHKA B Ha4aJjie €ro IBIKEeHHs ObUT paBeH 96,2 muH. Halitu: 1) BenuunHy OOJIBIION OCH Op-



OUTBHI BTOPOTO UCKYCCTBEHHOTO CITyTHUKA 3eMJIH, 2) TIEpPHO/] €r0 00palieHns: BOKPYT 3eMIIH.

12. U3 pe3nHOBOro IIHYpa ATUHOIO B 42 CM U pauycoM 3 MM clejlaHa poraTka. Malp4uk,
CTpesis U3 pOraTKH, pacTsHYJ pe3uHOBbINA mHYp Ha 20 cM. HaiiTh, yemy paBen Mmoaynb FOHra
JUTSL 3TOM PE3UHbI, €CIIU U3BECTHO, UTO KameHb BecoM 0,02 kI, myllieHHbIN U3 pOTraTKH, MOJIeTeN
co ckopocThio 20 M/cek. I3MeHeHnem ceueHus MHypa Mpy pacTsKeHUH peHeOpeyb.

13. YpaBHeHue KoyieOaHWS MaTepUalbHOW TOYKM Maccod m=16 T wuMeeT BHI
X=0.1*sin(ITu/8*t+11n/4) M. [TocTpouTh rpadmk 3aBUCUMOCTH OT BpEMEHH t (B TIpeiesax OTHOTO
nepuoza) cuisl F, nefictByromeid Ha Touky. Halitu makcumanbHyto cuiny Fmax.

14,  Touka ydacTByeT OJHOBPEMEHHO B JBYX TFapMOHHUYECKHX KOJIEOAHUSX, MPOUCXOISAIIUX
0 B3aUMHO TMEPHEHAUKYJISIPHBIM  HAMpaBJICHUSM W  OMNHUCHIBAEMBIX  YPAaBHEHUSIMU:
D) X=A*sin(W*t), Y=A*cos2*(W*t); 2)X=A*cos(W*t), Y=A*sin2*(W*t); 3) X=A*cos2*(W*t),
Y=Al*cos(W*t); 4)X=A1*sin(W*T), Y=A*cos(W*t).

15. ®du3ndecKuil MaITHUK MIPEICTABIISICT COO0M TOHKUN OJHOPOIHBIN
CTEP’KEHb MAcCOM M C YKPEIJIEHHBIM Ha HEM MaJICHbKUM IIAPUKOM Mac-
coii m. MasiTHUK coBepIIaeT KoJeOaHHs OKOJIO TOPU30HTAIBHON OCH,
npoxopsuiert uepe3 Touky O Ha ctepxkne. Onpenenuts nepuoa T rapmo-
HUYEeCKUX KoyieOaHUI MasTHUKA Ui ciydaeB a,0,B,r. [nuna L crepxxus
paBHa 1m. [llapuk paccMaTpuBaTh Kak MaTepuaIbHYIO TOUKY.

Puc 62

16.  Ilepumon 3aryxatomux kosnebGanuii 4 c. jorapuMuyeckuidl JeKpeMeHT 3aryxaHus 1,6,
HavanbpHas (asza paBHa Hym0. CMerienne Touku npu t=T/4 pasuo 4,5 cMm, 1) Hanucare ypaBHe-
HUE JBUKEHUs 3Toro kosnebanus. 2) Iloctpouts rpaduk 3Toro kosaeGaTesbHOTO JBMKEHHS B
npenenax AByX MEepUOJIOB.

17.  Teno maccoit m=10r. coBepliaeT 3aTyxaromue KojiedaHus ¢ MaKCUMalbHON aMILIUTYI0H
7cM. HavaneHOU (hasoil, paBHOH Hymo, U K03 dunmentom 3aryxanus 1,6c**(-1). Ha ato Teno
Hayaja JelcTBOBAaTh BHEIIHAA NEpUOJMYEcKas CHIIA, MOJ JeHCTBHEM KOTOPOM YyCTaHOBMIIMCH
BBIHY)KJICHHBIE KoJicOaHus. Y paBHEHHE BBIHYKJICHHBIX KojeOaHuit mmeeT Bua X=5 sin (10 pi t -
0.75 pi) cm. Haiitu (c uncnoBsiMu K03(duiiienTamMu): 1) ypaBHeHHE COOCTBEHHBIX KOieOaHUM,
2) ypaBHEHUE BHEIIHUNA IEPUOANYECKON CHUIIBI.

18. B cocyne BMECTMMOCTBIO 5 J1 HAXOIUTCS OJHOPOJAHBIN ra3z koiauyecTBom BemiecTsa 0,2
MoJTb. OTIpeIeTnTh, KaKOW 3TO ra3, €CIu €ro MIOTHOCTh 1,12 kr/ m**3,

19.  Kucnopon mpu HOpMaJIbHBIX YCIOBHSX 3aIlOJHSAET cocya BMecTUMOcThio 11,2 5. Ompe-
JeTTUTHh KOJIMYECTBO BEI[ECTBA T'a3a U €r0 Maccy.

20.  Kakoe ymucno monekyn N HaxonuTcsi B KomHaTe o0bemMom V=80 m**3 mpu temmeparype
t=17 C u naBnenuu P=100 kIla ?

21.  Haiitu oTHOWEHHE yaenbHbIX Teroemkoctelt Cp/Cv i Kuciaopoja.

22.  T'a3 pacmmpsiercs: aquabaTHYECKH, U MIPH ITOM 00BEM €r0 YBEIIMYMBACTCS BIIBOE, a TEM-

neparypa (abcomrotHas) magaet B 1,32 paza. Kakoe uncno creneneit cBOOOIbI UMEIOT MOJICKYITbI
9TOro rasa?

23. 7,5 1 kucnopoaa aguadbaTUYecKu COKUMAIOTCS 10 o0bema 1 J1, mpu4eM B KOHIIE CXKATHS
ycTaHoBuioch nasnenue 1,6 MITa. [Tog kakum. naBieHreM HaXOMWICS ra3 10 CHKATUSI?

24, WneansHblil AByXaTOMHBIN coBepiiaeT uukia Kapuo, rpaguk koroporo P
n3o0paxeH Ha puc. OobeMsbl ra3a B coctosHusXx B u C coorBerctBeHHo V1=12 1 F|-
u V2=16 n. Haittu Tepmuueckuii KIIJ[ n nukna. b

Prrc. 11.5
25. Kaxkas macca BoasiHOTO mapa coaepkurcs B o0béMe V=IM**3 Bo3mayxa B JICTHHI JeHBb
npu teMneparype t=30rpan.C. u Bnaxxnoctu w=0.75?

N3 Ne 2
1. JIBa mapuka OJMHAKOBBIX PAJUyCOB M MACChI IIOJBEIICHbI HA HUTSAX OAMHAKOBOM JJIMH-
HBI TaK, 4YTO UX TTOBEPXHOCTH colpukacatorcs. Kakoi 3aps q HyKHO COOOLIUTh HIapUKaM, YTO-
ObI cuita HaTsHKeHHMsI HUTel crana paBHod T=98 MH? PaccrosHue oT 1ieHTpa mapuka J0 TOYKH
noaseca I=10cm macca kaxaoro mapuka m=>35 T.
2. Tpebyercsa HaiiTH HanpspkeHHOCTh E 31ekTpudeckoro moiis B ToUke A, pacroiioKeHHON
Ha PacCTOSTHUU a=5 CM OT 3apsDKCHHOTO MCKa 110 HOpMaJ K €ro ueHTpy. IIpu xakom npenens-



HOM paauyce R nucka B Touke A He OyzaeT oTaudarhes 6ojee yeM Ha 2% OT mosiss OECKOHEYHO
npoTsbkeHHoU miockoctu? KakoBa HampspkeHHOCTh E mons B Touke A, ecinu paauyc AMCKa
R=10a? Bo ckoJibko pa3 HalilecHHAs] HANPSYKEHHOCTh B ATOM TOYKE MEHbIIIE HAMPS)KEHHOCTH T10-
7151 0ECKOHEYHO MPOTSHKEHHOM MII0CKOCTU?

3. B minockoM ropuzoHTalbHO PacHoioKEHHOM KOHJIEHCATOpEe 3apsbKeHHAas Kareabka pTYTH
HAXOJUTCSl B PABHOBECHH IPH HAIPSHKEHHOCTHU dJIeKTpudeckoro mons E=60kB/M. 3apsan xammu
0=2.4*10**(-9)CI'Cq. Haiitu paanyc Karuim.

4, [Tporon HavambHAs CKOPOCTH KOTOporo paBHa 100 kM/c, BieTeN B OJHOPOTHOE DIIEKTPH-
yeckoe nosie (E=300 B/cM) Tak, 9TO BEKTOp CKOPOCTH COBHAJ C HAMNPABICHUEM JIMHUA Hampsi-
eHHocTU. Kakoif myTh JOKEH MPOMTH MPOTOH B HANPABJICHUH JIMHHUMA MOJIS, YTOOBI €r0 CKOPO-
CTBIO yJIBOMJIACh?

o. BoluncnuTh NOTEHIMAIBHYIO SHEPTHIO CUCTEMBI IBYX TOouedHbIX 3apsnoB Q1= 100 uKn
u Q2= 10 uKn, Haxongmmxcs Ha pacctositHuu 10 cM apyr oT apyra.
6. Pa3nocTh moTeHIManoB MEXIy IJIaCTUHAMHU IUIOCKOr0 KOHJeHcaTopa muiomaasio 100

cm**2 kaxnas paBHa 280 B. IloBepxHOCTHas TUIOTHOCTH 3apsaa Ha ruracTuHax 4.95*10%**-11
Kn/cm**2. Haiitu: 1) HanpspkeHHOCTB 1OJISt BHYTPH KOHJIEHcaTopa, 2) PaccrosHue Mexay ria-
ctuHaMu,3)CKOPOCTh, KOTOPYIO MOJYYHUT 3JEKTPOH, MPOAs B KOHAEHCATOpE MyTh OT OJHOMI
IUIACTUHBI 10 pYyroi,4)DHepruo KOHJAEHCATopa,S)eMKOCTh KOHEHCATOPa,6) CHIly IPUTSKEHUS
IUIACTUH KOHACHCATOpA.

1. DIEKTPOEMKOCTh TUIOCKOTO KoHJeHcaTopa paBHa 111 nd. usnekrpuk dapdop. Kon-
JICHCATOP 3apAIUiIH 10 pa3HOCTH noTeHuanoB 600 B u OTKIIOYHIN OT HCTOYHUKA HAMIPSHKEHUS.
Kakyto paboTy HY>KHO COBEpIIUTH, YTOOBI BBIHYTH IUAIIEKTPUK U3 KoHAeHcaTopa? Tpenue mpe-
HEOPEKUTEILHO MaJo.

8. Cuutas CONPOTHBICHUE amIepMeTpa OECKOHEUHO MajbIM, OIpeje- £
JSI0T CONPOTHUBIIEHHE peocTaTa R mo mokazaHusM amrnepMerpa U BOJIbTMET- I |
pa B cxeMe. HallTu OTHOCHTENBHYIO MOIPEIIHOCTh HAUACHHOIO COIPOTHB-

JICHUS, €CITU B JICWCTBUTEIHLHOCTU COMPOTUBICHUE amIepMeTpa paBHO Ra. ‘_:|_®_.
3amgauy pemmmth st Ra=0.2 Om u R, paBuoro: 1) 1 Om, 2) 10 Om,3) 100

Om.
" (v
Ry
Prx. 21
9. OJ1C snemuroB E1=2,1 B u E2=1,9B, conpotusnenukR 1=45 Owm, u (1
R2=10 Om u R3=10 Owm (puc.42). HaiiTu cuiry Toka BO BcexX ydacTkax Lie- II{
nu. BHyTpeHHUM CONpOTHBIIEHUEM ITPEeHEOpeyb. TE2 ! Rs
Rzl_l
L
Pac. 42
10. K Garapee akkymymnsitopos, D/1C koToporo paBHa 2 B 1 BHyTpeHHEE CONPOTHBIICHUE I' =

0,5 Om, npucoenuneH npoBogHuk. Onpenenuts: 1) conporusieHune R npoBoaHMKa, IPU KOTO-
POM MOIUIHOCTb, BblIEIsieMasi B HEM, MaKCHUMaJlbHa; 2) MOIIHOCTb P, KOTOpas npu 3TOM BBIJEIS-
€TCsl B IPOBOJJHUKE.

11.  JIBe 21eKTpOIMTUYECKHE BAaHHBI COETUHEHBI MOCIEN0BaTeNbHO. B nepBoii BaHHE BbIje-
nunock ml = 3,9 r nuHKa, BO BTOPOI1 3a TO ke BpeMs m2 = 2,24 r xene3a. [{UHK JByXBaJIeHTEH.
OrnpenennTh BAIGHTHOCTB JKelle3a.

12. KakuM JOMKHO OBITh OTHOIIEHHE JUIMHBI KaTYIIKH K €€ AuaMeTpy, 4ToObl HampsiKEH-
HOCTbh MarHMTHOTO TOJISI B IEHTPE KaTYIIKHU MOKHO ObLIIO HalTH 1Mo ¢opMyIie Uil HaNpsSKEHHO-
CTH TOJIsI OECKOHEUHO JUTMHHOTO cojeHonaa? OmmbKa Mpu TaKoM JIOMYIIEHUH He JO0JKHA Ipe-
BBITIIATH 4=5%.

13. Ha ocu KOHTypa ¢ TOKOM, MarHUTHBIII MOMEHT KOTOpOro paseH 10 MA*M**2, naxoauTcs
Ipyroil Takoi e KOHTyp. BeKTop MarHMTHOro MOMEHTa BTOPOTO KOHTYypa MEpIEeHIUKYISIpEeH
OCH. BpIUncIuTh MEXaHUYECKU MOMEHT, IEUCTBYIOIINN HAa BTOPON KOHTYp. PaccrosiHue Mexay
KOHTypamu paBHO 50 cMm. PazMeprl KOHTYPOB MalIbl IO CPABHEHUIO C PACCTOSTHUEM MEXTY HUMU.
14.  MarnutHoe none, uHAYKIUSA Kotoporo B=0,5 mTn, HampaBieHO NepneHAMKYISIPHO K
ANEKTPUYECKOMY IOJII0, HANpsKeHHOCTh KoToporo E=1 kB/m. Ily4ok »51eKTpoHOB BieTaeT B
JIEKTPOMAarHUTHOE IOJIE, IPUYEM CKOPOCTb V 3JIEKTPOHOB NEPHNEHAMUKYISPHA K IUIOCKOCTH, B
KOTOpoH nexaT BeKTopsl E u B. HailTu ckopocTh 3JIEKTPOHOB V, €CJIM TPU OJHOBPEMEHHOM JICHi-



CTBUU 000OMX IMOJEH My4OK 3JIEKTPOHOB HE HCIBITHIBAET OTKIOHeHUs. Kakum Oymer paamyc R
TPACKTOPHUH JIBIKEHUS SJIEKTPOHOB MIPH YCIOBUU BKIIOYCHHS OJHOTO MATHUTHOTO TOJIS?

15. Ha xene3noe kosbio HamoTaHo B oJuH cioil N=500 BuTkoB npoBoja. Cpennuii nua-
Metp d kombla paBeH 25cM. OmnpenenuTh MarHUTHYIO WHAYKIHUIO B B jkene3e M MarHUTHYIO
MIPOHUIIAEMOCTh MIO KeJe3a, eclii cuia Toka [ B oomoTtke: 1)0.5A; 2)2.5A.

16. K uCTOYHMKY TOKa C BHYTPEHHHM cONpoTuBiIeHHEM Ri=2 OM MOJKIIOYAIOT KaTYyLIKY
uHAYKTUBHOCTBIO L=0,5 I'n u conportusiennem R=8 Om. HaiiTu t Bpems, B TeueHHe KOTOPOTO
TOK B KaTyIIKe, HapacTasi, JOCTUTHET 3HAaYE€HHUs, OTINYAOLIErocsi OT MakcUMaabHOro Ha 1 %.

17.  Ilpu HexkoTopoil cuje TokKa | MIOTHOCTh SHEPTUU W MAarHUTHOT'O MOJISI COJICHOM/1a paBHA
0,2 JIrx/M**3. Bo CKOJIBKO pa3 yBEIWIUTCS TUNIOTHOCTh YHEPTHH TIOJIS IPU TOU K€ CHJIe TOKa, ec-
JIU COJICHOU]] OyJIeT UMETh >KEJIEe3HbINA CEepICUHUK?

18. MrbuibHas MJICHKA, pACIOJIOKEHHAs BEPTUKAIbHO, oOpasyer KiuH. WHTepdepeHius
Ha0II0/1aeTCsl B OTPaKEHHOM CBETE uepe3 KpacHoe crekiio (631um). Paccrosinue mexay cocen-
HUMH KPAacHBIMHU TIOJIOCAMHU TIPH 3TOM PaBHO 3MM. 3aTeM 3Ta Ke IUICHKa HaOIomaercs depes
cunee crekio (400am). Haiitu paccTosiHre MEXy COCETHUMH CHHUMU ToiocaMu. CUUTaTh, 9TO
3a BpeMs u3MepeHuil popma IIEHKN He U3MEHSETCS U CBET MaaeT Ha MIICHKY HOPMAJIBHO.

19.  Haiitu pagmnycsl r(k) nepBoix nsatu 308 OpeHens ajs MIOCKOW BOJTHBI, €CJIM PACCTOSTHUE
OT BOJTHOBOH IMOBEPXHOCTH A0 TOUYKH HaOmoaeHus b=1 m. J{niaa BomHb! cBeTa 1siM01a=500 HM.
20.  YroJ mOBOpOTa IUIOCKOCTH MOJISPU3AIIUH KEITOTO CBETa HATPUS MPHU MPOXOKICHUH de-

pe3 TpyOKy ¢ pacTBopom caxapa paseH 40 rpan. JlnuHa TpyOku 15 cM. Y menpHOE BpalieHue ca-
xapa paBHo 1,17*10%*2 pag*m**3/(Mm*kr). OnpeaenuTs MIOTHOCTh PacTBOPA.

21. Temmieparypa BOJIb(QpPaMOBOI crUpaiy B 25-BaTTHOH 3JEKTPHUYECKOW JTaMITOUKE paBHA
2450 K. OTHo1IeHHE €€ IHEPreTUYECKON CBETUMOCTH K PHEPreTUYECKON CBETUMOCTH a0COIOT-
HO YEpHOTro TeJia MpU JaHHOU Temriepatype paBHo 0,3. HaiiTu BeanunHy M3Mydaromei moBepx-
HOCTHU CIIUPAITH.

22.  BakyyMHBIH (JOTODJIEMEHT COCTOUT M3 IICHTPAIBHOTO KaTo/ia (BOJIH(PAMOBOTO IIIAPHKA)
U aHoJa (BHYTPEHHEHW MOBEPXHOCTH MOcepeOpeHHON M3HYTpu KoiObl). KoHTakTHas pa3HOCTb
MOTEHIIMATIOB MEXKY dJeKTpoaamu, yucieHHo pasHas U0=0,6 B, yckopsieT BbuIeTarONINE dJIEK-
TpoHBbI. DOTOAIEMEHT OCBEILIAETCSI CBETOM, AJMHA BOJIHBI KoToporo JIsimona=230 um. 1) Kakyro
3aJIep’KMUBAIOIIYI0 PA3HOCTh MMOTEHIIMAJIOB HAJ0 MPUIIOKUTH MEXAY dJIEKTPOJAaMu, 4ToObl poTo-
TOK yIlan 10 HyJsA?

23.  Ha 3epkaiblie ¢ HJICATHHO OTPAXKAIOMICH MOBEPXHOCTHIO TIOMAAb0 1,5 cM**2 mamaer
HOPMAaJIBHO CBET OT 3JIEKTpUYECcKOM Iyru. OnpeneauTs UMIYIbC, MOTYyYEHHbBIN 3epKalbleM, ec-
JU TIOBEPXHOCTHAs IJIOTHOCTh IOTOKAa H3JIY4EHHs, MaJarouiero Ha 3epkaiblie, paBHa 0,1
MBT1/m**2. IIponomkurensHOCTh 00mydeHus 1 c.

24. B sBnennn KommnroHa sHeprus magaromero (oToHa pachpeAessieTcs MOPOBHY MEXITY
paccestHHbIM ()OTOHOM U DJIEKTPOHOM OTJauM. YTOJ paccesHusi paBeH nu/2. Haiitu sHepruto u
KOJIMYECTBO JIBUYKEHUS paccessHHOro (POTOHA.

25. D- nuHus HaTpUs U3IIydaeTcsl B pe3ylbTaTe TaKoro Mepexoja dJIeKTpoHa C OJHOM opOu-
Thl aTOMa Ha JIpYT'ylo, MpU KOTOPOM SHEpPrusi aroma ymeHbinaerca Ha W=3,37*10**(-19) JIx.
Haiitu nmuny BoiaHel D-muHuM HaTtpus.

5. OHEHOYHBIE MATEPUAJIbI VI HPOBEJAEHHUA TEKYIIEI'O KOH-
TPOJIA, TIPOMEXYTOYHOU ATTECTALIUN

5.1. Peaausanuss KOMIEeTeHIIUN

1. Komnerenmusa OIIK-1. Crioco0eH HaxoauTh, hopMVYIMPOBATE, U PEHIATH AKTYAJILHBIE
opo0JIEMbl TPUKJIATHOW MATEMATHKH, (HYHAAMEHTAILHONW MHOMOPMATUKA U MHGODPMAIIM-
OHHBIX TEXHOJIOTHUU.

HanmenoBanue naaukaropa Hcnonb3yemble cpeicTBa OLICHUBaHMS
(mokasatessi OLICHUBAaHMUS)
OIIK-1.1. BrisiBnenue u kiaccuduxanus puznde- DK3aMeH, 3aluTa Ja00opaTOpHbIX paboT

CKHUX U XUMHUUYCCKUX ITPOLECCOB, ITPOTCKAIOIINX Ha
00BeKTe TPoheCCHOHATHHON ASITENFHOCTH




OIIK-1.2. Onpenenenue XapakTepUCTUK (HPU3NIECKO-
o mporiecca (SBJICHHS ), XapaKTePHOTO 11T 00bEKTOB
npoeCCUOHATLHOMN IeATEIbHOCTH, Ha OCHOBE TEO-
PETHYECKOTO (IKCIIEPUMEHTATILHOTO) UCCIICIOBAHUS

3amuTa 1abopaTopHBIX paboT, peuieHue
3a71a4 Ha MPAKTUYECKUX 3aHITUAX

OIIK-1.4. TlpencraBnenue 6a30BbIX 17151 Ipodeccu-
OHANBHOMU c(hephl PU3HUECKUX MPOIIECCOB U SIBJICHUN
B BHJIC MaTeMaTH4eCKOro(1X) ypaBHeHU(11)

TeCTI/IpOBaHI/Ie, 3a4€T

OIIK-1.5. Bi6op 6a30BbIX (PU3HYECKUX M XUMUYE-
CKHX 3aKOHOB JJISl peIICHNUs 3a/1a4 Ipodeccronanb-

HOH NeATEeILHOCTH

3ammuTa pacyeTHO-TpaduuIecKoro 3aa-
HUS, PEIICHHUE 3a]1a4 Ha TPAKTUYCCKUX
3aHATUAX

5.2. TunoBbI€ KOHTPOJIBbHBIC 3aJlaHNA 11 l'[pOMe)KyTO‘lHOﬁ arrecranmmmu

5.2.1. IlepeyeHb KOHTPOJBbHBIX BONIPOCOB (THIOBBIX 3aJJaHMI) VISl IK3aMeHAa

Ne HaunmenoBanue .
CopneprkaHue BOIPOCOB (TUIOBBIX 3aaHU)
/. |pa3aena AUCIHUILTUHBI
Cemectp Ne 1
Mexanuueckoe aBmkeHue. CucremMa oTcueTa, CUCTEMBI KOOp-

1 nuHat. Ilepemenienue, Tpaekropus, myTb. CKopocTb. Yckope-
OneMeHTbl KUHEMa- | HHE.

TUKHU [IpssMonuHENHOE W KPUBOJIMHEWHOE JBMKeHHe. KuHemaruka

2 BpalaTeabHoro JBmxeHus. Kunemaruueckue ypaBHEHUS JIBU-

KEHMSL.

3 Junamuka marepu- | Kinaccuueckas auHamuka yactuil. [IoHATHE COCTOSHUS YacTULIBI
JIbHOM TOYKH U I0- | B Kilaccuyeckoi Mexanuke. OCHOBHAs 3ajjauya JMHAMUKH.
CTYHaTeIbHOIr o IlepBbiii 3akoH HbroToHa. [loHATHE HMHEpLUANBHOW CHCTEMBbI

4 JIBUKEHUS TBEPAOTO | OTCYETA.

Tena
5 Macca u umnynbc Tena. Bropoi 3akon HeroToHa. YpaBHeHue
JIBUKCHMSL.
6 Tpernii 3akoH Hbrorona. IIoHATHE O MEXaHWYECKOM CUCTEME.
VIMITyJIbC CHIIBI M UIMITYJIBC TEJNA.

7 3aKOH COXpaHEHHs UMITYJIbCA T€JIa U CUCTEMBI Tell.

8 [Tpunumn otHOcuTENbHOCTH ["annmes.

9 Yupyrue cuibl.

10 Cuiipl TpeHHS.

11 Cuna TsKecTH U Bec.

12 3akoHbl coxpaHeHusd. CoxpaHsIoluecs: BEJIWYUHBI 3aKOH CO-

XpaHEHUs DHEPIUH.

13 Mmmysise. Bungi KI;/IHGTI/I‘-IGCKaSIID sHeprus u pabora. Pabora.
sHepruu.  Pabora,

14 womocts, KITJI, KoncepBatusnble cuiibl. [loTeHIIManbHas SHEPTUs BO BHELIHEM

T10JIE€ CHUJL.

15 [loTeHnManpHas 3HEPTUs B3aUMOJECHCTBHSL.

16 OHeprus ynpyroi aedopMaru.

17 VY cnoBusl paBHOBECUS MEXaHUYECKON CUCTEMBI.

18 CoynapeHue AByX Tell.

19 MowmeHT critbl. MOMEHT UMITyJIbCca. 3aKOH COXPAaHEHUSI MOMEH-

Ta UMITYJIbCa.

20 JIBrokeHre B IGHTPAJIBLHOM I0JIE CHJI. 3a/1a4a ABYX TeJl.

21 Heunnepunanehelie cuctemsl orcyeTa. CHilbl HHEPIUH.

22 Ientpobexxnas cuna unepuuu. Cuna Kopuonuca.

23 3aKOHbBI COXPAHEHHUS B HEMHEPLUAIbHBIX CHCTEMAaX OTCUETA.

24 Mexanuka TBepao- | Mexanuka TtBepaoro Tena./[BukeHue TBepaoro tena. Ilpume-

To T€J1a

HCHHMC 3aKOHOB TMHAMHWKHN TBCPAOIo TCa.




JIBr>KeHHe LeHTpa Macc TBEpAOro Teia. Bpalenue tena BOKpyr

25 HEMOABYXHOU OCH.
26 MowmeHT nnepuuu. IToHsITHE O TEH30pE HHEPLIMH.
27 Kunetndeckast sHepTHs BpaIIaloIIerocs: TBEPAOro Tea.
28 Kunernueckast s3Heprusi Tena npy MI0CKOM JBUKEHHUM.
29 [TpuMeHeHne 3aKOHOB JJMHAMUKH TBEPJIOTO TEJa.
30 I'mpockomnsl. ['mpockonmueckuii 3¢ dexr.
CrenuanbHasi TeOpusi OTHOCUTeNbHOCTH. [IpeoOpazosanust Jlo-
31 perna. WutepBan. ['paHuIbl MPUMEHUMOCTH HBIOTOHOBCKOM
MEXaHUKH.
32 [IpeoOpazoBaHue U CIOKEHUE CKOPOCTEH.
PenstuBuCTCKMIT UMITYNbC. PEnsTUBUCTCKOE BBIPAXKEHUE IS
33 DJIEMEHTHI  CIIEIH-
9 .~ | JHEPTHH.
ILHOH  (4aCTHOI) [IpeoOpa3oBanust UMIyNbca U SHEPTruu. B3anMoCBsA3b Macchl U
34 TEOPHH OTHOCH- . .
TeNLHOCTI SHEPrur MOKOos. YacTHIIBI C HYJICBOW MacCOM.
35 I'paBuTanusa.3akoH BCEMHUPHOTO TATOTEHHUs. | paBUTAIIMOHHOE
ToJe.
36 Kocmuueckue cKopocTH.
37 [Tpuniun skBUBaneHTHOCTH. [loHsATHE 00 O0IICH TEOPUU OTHO-
CUTEIILHOCTH.
38 KonebarenpHoe nBmxkeHue. ['apmoHndeckue kosieOanus. Bek-
TOpHAsI UarpaMma.
39 MasiTHUuKY (MaTeMaTuIecKui, Pu3nvecKuii, 000POTHBIN).
40 CroxeHne B3auMHO TIEPIICHIUKYJISIPHBIX KOJICOaHUH.
3aryxaromue kosiebanus. ABTokoseOanus. BeIHYX1€HHbIE KO-
41 Mexanuyeckue Ko- .
nebanus. [lapameTpudeckuii pe3oHaHC.
nebaHus U yrnpyrue
42 BOJLHEL CBoOoHBIC 3aTyXarolIre KoJeOaHusl.
Pacnipoctpanenue BoJIH B ynpyro cpejie. Y paBHEHHUE IJIOCKOM
43 u cepuyeckoit BoiH. CKOPOCTh YIPYTHX BOJIH B TBEPAOH cpe-
ne. Opdext lomepa asst 3ByKOBBIX BOJIH.
44 OHeprus ynpyroiu BOJIHBI.
45 Crostune BonHbl. Konebanust crpyHbl. CKOpOCTh 3ByKa B rasax.
16 Macca u pasmepsl MoJsiekys. CocTosiHuE TepMOAMHAMUYECKOM
OcHoBHBIE 3aKOHEI | cucTeMbl. Temmeparypa. TepmoanHaMuyeckas MmKana TeMIeparyp.
47 ueaIbHOTO ra3a YpaBHEHHE COCTOSIHMS UACATBHOTO rasa.
48 BHyTpeHHs dHEeprus TepMOJAMHAMUYECKON CUCTEMBI.
49 ITponecc.IlepBoe Hauaa0 TepMOJMHAMUKH.
50 [TepBoe Hauayo | PabGota, coBepiaemast T€JIOM ITPH M3MEHEHHH 00bhema.
51 TEPMOJWHAMHUKN W | BHYTpeHHSS SHEPIHs U TEIUIOEMKOCTh MICTBHOTO Ta3a.
52 €ro IpHUMEHEHUE K | YpaBHEHHUE aiuadarhl HealbHOro rasa.
53 u3oIponeccam. [Honutponuyeckue nporeccol. PaboTa, coBepiiaemasi ra3oM rnpu
pa3IMYHBIX MpOIeccax.
54 bapomerpuueckas popmyna.
55 XapakTep TEIIoBOro IBMKEHUS MOJIeKy 1. Uncio ynapoB Mole-
Kya o creHy. Onpenenenune IleppeHoM nocTostHHOM ABOrajpo.
56 CpenHsist S2HEprus MOJIEKYII.
57 Pacnpenenenne MakcBesia. OKclepUMEHTalbHasE POBEpKa
3aKOHa pacrpeeneHuss MakcBesia.
58 Pacnipenenenne bonbimana.
59 [epBoe Havayo | [lepBoe HavaI0 TEPMOIMHAMUKH.
tepmoauHamuku ¥ | [{ukn Kapho.
60 €ro TpHMEHEHUE K
M30MPOIIECCaM.
61 Bropoe wu Tperhe | DHTpOnus. Beruucnenue SHTPONHH.
62 Hayajla  TepMoAH- | Bropoe Hayaio TepMOANHAMUKHI




HaMUKHU. TeruioBble
MAaIIuHEI

63 Ban-iep-BaaibCOBCKHIA ras.
OTnuuuTeNnbHble YepThl KpUCTAIIMYecKoro cocrosiHus. Kiac-
64 cuuranms KpuctasioB. OU3NdYecKue THUITBI KPHUCTAITHYECKUX
PEIIETOK.
65 JleexThl B KpucTamuiax.
66 TennoeMKoCTh KPUCTAJIOB.
67 Crpoenue )KI/IE[KOCTGI\/’I. [ToBepxHOCTHOE HaTskeHue. JlaBieHne
10J1 U30THYTON MOBEPXHOCTHIO JKUJKOCTH.
68 PealbHbIe rasbl, SIBneHust Ha TrpaHHIEe KUAKOCTU M TBepAoro Tena. Kamwmmsp-
JKHIKOCTH H TBED- HBbIE SIBJICHUS.
Jluauu u pyOku Toka. HepaspeiBHOCTE cTpyH. YpaBHeHue bep-
69 Aible Teia Hy/utH. VcTedeHue >KUIKOCTH W3 OTBEpCTHUsS. TedeHHEe KHJKO-
CTH B KpYTJIOH TpyOe.
70 Cunbl BHyTpeHHero TpeHus. JlamunapHoe u TypOyJiIeHTHOE Te-
yeHus. [IBuKeHne Ten B )KUAKOCTIX U razax.
Wcnapenne u xoHpaeHcanus. PaBHOBecHe XUAKOCTH U Hachbl-
uieHHoro napa. Kpurudeckoe cocrosinue. Ilepechiiiennsiii map
71 U meperperas )KuIKocThb. [lnaBnenne n kpucraumsanus. Y pas-
nenue Kuanelipona-Knaysuyca. Tpoiinas touka. [[uarpamma
COCTOSIHUSI.
79 Cpennsist nmuHa cBob6oAHOrO Mpodera. BsaszkocTs razoB. YibTpa
paszpexeHHble ra3sl. DPy3us.
SIBiieHus nepexnoca
73 SABnenus nepenoca. Juddysus B razax.
74 TennonpoBOIHOCTE Ia30B.
Cemectp Ne 2
75 Onektpruueckuil 3apsan. 3akoH Kymona. DiekTpuueckoe mode.
Hanpsxennocts nosts. [lorennnmarn.
76 OHeprus B3aUMOJEHCTBUS CUCTEMBI 3apsfoB. CBsA3b MEXITY
HaNPsLDKEHHOCTBIO 3JIEKTPUUECKOT0 TOJISl M TOTEHIIAJIOM.
77 Jlunosib. Tlone cucteMsl 3apsiioB Ha OOJNBIINX PACCTOSHUSX.
78 CpoiicTBa BEKTOpHBIX MoJei. LIMpKymsiuust U1 poTOp AJIEKTPO-
CTaTMYECKOTO TOJISI.
79 Teopema T'aycca. Bpluncienue mojieid ¢ MOMOIIBIO TEOPEMBI
Onexrpuueckoe mo- | I'aycca.
80 ne B Bakyyme M B | [lossipHble M HenoisisspHble MoJeKynbl. Ilomspusanus nuaniex-
BEIIECTBE TpuKOB. [lose BHYTpU AMAIEKTPHKA.
OObemMHbBIE M TOBEPXHOCTHBIE CBSI3aHHBIE 3apsiyibl. Bekrop
81 ANEKTPUYECKOTO CMEIIEHHS. YCJOBHMS Ha TpaHULE JBYX [H-
JJIEKTPUKOB
82 Cwutbl, TEWCTBYIONINE HA 3apsil B TUAJICKTPUKE.
83 PaBHOBecue 3apsnoB Ha npoBogHuKe. IIpoBOAHMKM BO BHEII-
HEM 3JIEKTPUYECKOM M0JIe. DIEKTPOEMKOCTh. KoHIeHCATOPBI.
84 OHeprus 3apsHKEHHOTO IMPOBOJHHUKA. OJHEPrusl 3apsyKEHHOTO
KOHJIEHCATOpa. DHEPrUs AJIEKTPUIECKOTO MOJIS.
85 ONEeKTpUYECKUH TOK. YpaBHEHHE HENPEPBIBHOCTU. IJIEKTPO-
JBUOKYIIAsi CUJIA.
86 HOCTO;IHHVLH?I anek- | 3akoH Oma. ConpoTHBIIeHNE TPOBOAHUKOB. 3akoH OMa 11 He-
TPUUIECKUNA TOK OJIHOPOJHOTO yYacTKa IIeMH.
87 PaszserBniennsie nienu. [1pasuna Kupxroda.
88 Mominocts Toka. 3akoH Jlxoynsa-Jlenua.
89 MaruutHoe mone. | BzaumonelictBue TokoB. MarautHoe nosie. 3akod buo-Casapa-
SBnenne snexrtpo- | Jlamnaca.
90 MarHuTHOM wuHAYK- | [Tome mBwxkymerocs 3apsnma. Cuna Jlopenmna. 3akoH Awmrepa.




1007031 MarautHoe B3auMOJICHCTBUE KaK PENATUBUCTCKUN Y (EKT.
91 KoHTyp ¢ TOKOM B MarHuTHOM TIOJIC.
9o Pabora, coBepiraemasi mpu MEpPEeMEIICHUH TOKa B MarHUTHOM
noJie. JI[uBepreHuys u poTop MarHUTHOTO TOJISL.
93 [Tosie conenona u Topoua.
94 HamarununBanue wMarnetuka. HampsikeHHOCTP MarHMTHOTO
110Ji1. Bpruncienue 1nosis B MarHeTukax.
95 MarHuTHbIC  CBOM- | YCIIOBHS Ha TpaHULE ABYX MAarHETUKOB.
96 CTBa BELIECTBA MarnutomMexaHu4eCcKue sIBJICHUS.
97 Bunel marnetukos. Jluamaraerusm. [lapamarnerusm. @eppo-
MarHeTusM.
098 SIBneHue BNEKTPOMArHUTHOM HWHIYKIUU. OJIEKTPOABUKYILAS
MarautHoe mofie. | CHJIa MHAYKLHH.
99 SBnenue 2neKkTpo- | SABieHME caMOMHIYKUUU. TOK IpH 3aMbIKaHUM U Pa3MbIKaHUU
MarHMUTHON MHIYK- | 1lenu. B3aumHas uHIyKIms.
100 | OHeprust MarHUTHOTrO mojs. Pabora mepemarnnumBanus dep-
pOMarHeTHkKa.
101 Buxpepoe anexrpudeckoe noisie. TOK cMelleHHs. YpaBHEHUS
Makcaesuia.
OcHoBBI Teopun | [IBuxkeHue 3apsyKEHHOW YacTULbl B OJHOPOJHOM MAarHUTHOM
102 | MakcBenna i | mone. OTKIOHEHUE IBMKYIIMXCSA 3apsDKEHHBIX YacCTHIL DJIEK-
AJEKTPOMAarHUTHOTO | TPUYECKUM M MarHUTHBIM MOJISIMHU.
OJIst Ompenenenue 3apsna M Macchl diekTpoHa. OmnpeneneHue
103 yIeIbHOro 3apsaa MOHOB. Macc-ciektporpadbl. Y CKopUTenu
3apsSKEHHBIX YACTHII.
104 [Ipupona HocuTeneit Toka B MeTayuiax. JJIeMEHTapHas KIacCu-
qeckas Teopusi MetauioB. Dddekr Xoia.
DnexTpuueckuid Tok B razax.HecamocTtosrenbHas U camocTos-
DNEeKTpUYECKUE TO- | T€IbHAas IPOBOAUMOCTH. HecaMOCTOSTEbHBIN Ta30BbIA PA3PSIA.
105 | ku B Meramiax, Ba- | IIpoueccel, mpuBojsIIMe K MOSABICHHUIO HOCUTENECH TOKa IpU
KyyMe€ M razax CaMOCTOATENIBHOM paszpsife. Taerommit paspsa. Jyroson pas-
psn. VICkpoBOi#1 ¥ KOPOHHBIN pa3psibl.
106 [Tna3ma.
107 WoHun3anoHHble KaMepbl U CYUETYUKH.
108 | DnexTpomarHuTHbIE | BEIHYKIEHHBIE AIeKTprUecKue KoieOanus. [lepeMeHHbIi TOK.
109 konebanus. Ilepe- | KBasucranmonapueie Toku. CBoOOIHBIE KONeOaHHsT B KOHTYpE
MEHHBIH TOK. 0€3 aKTUBHOT'O COITPOTUBJICHHUS.
110 DneKkTpoMarHuTHBIE BOJIHBL. BoTHOBOE ypaBHEHME 3jIeKTpomar-
DNeKTpOMarHuTHHIE | HUTHOTO noJs.Ilimockas aekTpoMarHuTHasi BOJIHA
111 | BOTHBI DHeprus 3JIeKTPOMAarHUTHBIX BOJH. VIMITylbCc 37€KTpOMarHut-
HOTO MOJISl.
112 CseroBas BonHa. OTpakeHUE W MPETOMIICHHE IUIOCKOW BOJIHBI
DJEMEHTH TEeOMET- | Ha IPAaHULE ABYX JUAJIEKTPUKOB.
113 pUYECKON ONTUKHU CaeroBoii MOTOK. DOTOMETPUUECKHE BETMUYNHBI U € IMHUIIBI.
114 I'eomerpuueckas ontuka. ToHkas smn3a. [Ipunnun ['roirexca.
115 Nnurtepdepennus cera. Korepentnocts. CriocoObl HaOIIOACHUS
WnTepdepennus uHTep(EpeHIUU CBETa.
116 | cBera WuTepdepeniys cBeta Npu OTPAXKEHUH OT TOHKUX TJIACTHHOK.
117 HNurepdepomertp.
118 Hudpaxius ceera.llpunuun Itoiirenca-®dpenens. 3onsr Ope-
Henst. udpaxus Openens.
119 | dudpaxkius cBera Hudpaxius Opaynrodepa. Judpakunonnas penierka.
120 Pazpemraromias cria 00beKTHBA.
121 I"onorpadus.
122 | Tlonspuzammst cBe- | [lomsipusanus cBera. EcTecTBeHHBIN 1 TTOJISIPU30BAHHBIA CBET.




123 | Ta. [longpuzanus npu OTpaXKEHUH U MIPETOMIICHUU.
124 Bpaienue miockocTH mossipu3aium.
125 B3anmopeicTBue  3JIEKTPOMArHUTHBIX  BOJIH € Belle-
BzaumoneiicTBue cTtBoM./lMcniepcus cBeTa.
126 | snexkrpoMaruuTHbIX | I'pynmoBast ckopocts. Da3zoBasi CKOPOCTb.
127 BOJIH C BEIIECTBOM ITornomenue ceera. Paccessnue cBera.
128 Dddext BaBunora-Uepenkona.
129 TemnoBoe M3JIyuyeHUE U JIOMUHECHEHIUS.
130 3axon Kupxroda. PaBHOBeCHas! INIOTHOCTH DHEPTUU U3ITYYCHHS.
131 KBanToBas npupoza 3akon Credana-bonpiivana. 3akon Buna.
132 — ®dopmyna Penes-/xunca. ®opmyina [Inanka.DoToHBI.
133 Topmo3noe penrtrenoBckoe wuznydenue. Dotordpdexr. OmnbiT
bore.
134 Dddext Komnrona.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Moaens aroma Towmi-
135 coHa. OmbITHI MO paccesHuto anbda-yacTuil. SnepHas Mozeb
Teopusa aroma Bo-
nopona o bopy aroma.
136 [Tocrynater bopa. IlpaBuio KBaHTOBaHHS KPYTOBBIX OpPOUT.
DneMeHTapHast 00POBCKasi TEOPHS BOTOPOAHOTO aTOMA.
137 I'mnotesa ne bpotinsa. BoaHOBBIE CBOKCTBA BEIIECTRA.
138 [Ipunnun HeonpenenenHoctu. YpasHenue lllpenunrepa. Ilcu-
DJeMeHThl KBaHTO- | QyHKIUS.
139 BOW MEXaHUKHU KBanTtoBanue »sHepruu. KBaHTOBaHME MOMEHTa HMMITYJIbCA.
[TpuHIMn cynepno3uiuu.
140 [TpoxoxaeHune yacTuil yepe3 NOTCHIMAIbHBIN Oapbep.
141 CrekTpbl HIEJTOUYHBIX METAJJIOB.
142 upuHa cneKTpanbHbIX TUHUN. MyIbTHIUIETHOCTD CIIEKTPOB U
CIIMH 3JIEKTPOHA
143 DneMeHTBl  coBpe- | PesynmpTupyronuii MexaHn4ecKuii MOMEHT MHOTOAJIEKTPOHHOTO
MEHHOU ¢uszuku | atoMa. MarHuTHBIII MOMEHT aTOMa.
144 | @TOMOB H MONEKy1 [Tpuauun Ilaynu. Pacnipenenenue 3yeKTpOHOB 1O YHEPreTHYE-
CKHM YPOBHSIM aToOMa.
145 [lepuoanueckas cuctema 3yeMeHToB MeHieneena.
146 Brinyxnennoe n3nydenue. Jlazepsl. Hennneitnas ontuka.
147 Kpucrannuueckas pemerka. MHaexkcsl Musiepa.
148 OnemeHThl (Qu3uKH | Ternao0eMKOCTh KpHUCTaLIOB. Teopusi TEIIOEMKOCTH DWHIITEH-
TBEPAOIO Tena Ha. Teopust [leGasi. DOHOHBI.
149 Dddext Meccbayepa.
150 Pacnipenenenust ®epmu-upaka u boze-Ditnmreitna. doTOH-
HBI U GOHOHHBIN ra3bl. CBEpXTEKyUYEeCTh.
151 KBantoBas Teopusi cBOOOAHBIX 3JEKTPOHOB B MeTajuie. JJek-
TPOHHBIN ra3. JHEPreTUUECKUE 30HbI B KPUCTAJIAX.
DNeMeHThl KBaHTO-
152 | Boit craTueTHK DNeKTPONpPOBOAHOCTh MeTaIoB. CBEpXMPOBOIUMOCTb. IJeK-
TPONPOBOAHOCTb MOJTYNPOBOJHUKOB.
KonTakTHbIE UM TepMoanekTpuueckue siBieHus.Pabora Beixona.
153 TepmoaaeKkTpoHHasT SMHUCCHS. DJIEKTPOHHbIE JiaMIibl. KoHTakT-
Hasl pa3HOCTh MOTEHUHUANOB. TepMOdJIEeKTPUUECKHE SIBJICHUS.
154 [TonynpoBOIHUKOBBIE TUOMABI U TPHOABL. BHyTpeHHMI (poTodD-
(exT.
155 DneMeHThl aToMHO- | COCTaB M XapaKTepUCTUKU aTOMHOTO siapa. Macca u 3Heprus
ro supa. Pammoak- | cBsi3u sipa. Mojienu aTOMHOTO sIpa.
156 TUBHOCTb. SnepHbie | SAnepubie cwibl. PamnoaktuBHOCTh. SnepHble peakumu. Jlemne-
peakuuu Hue anep. TepMosiiepHble peakinui.
157 OnemeHThl (QuU3MKK | Buabl B3auMoJeiCcTBUI U Kiacchl JIeMEHTapHbIX YacTul. Me-

QJICMCHTApPHLIX 4Ya-

TOJBI pCrucCTpaly 3JICMCHTAPHBIX YaCTUII. Kocmuueckue JIy4dHu.




CTHII YacTUIbl 1 aHTUYACTHUIIEL.

M3oronmuecknii cnimH. CtpanHble dacTuipl. Ciaboe B3anMo-
158 nericteue. Hecoxpanenne 4eTHOCTH B CJIa0bIX B3aWMOJEHCTBU-
ax. Heittpuno.

KBanroBas snexkrponunamuka. CuibHOE, 3JIeKTpociaadboe B3au-

159 .
MOJICHCTBHS.

160 Cucrtemaruka smeMeHTapHbIX udacTuil. KBapku. Bemmkoe 00b-
€IMHECHHE.

Tumnosoi BapHaHT 3K3aMCHAITMOHHOTI'O ouiera

MHUHOBPHAYKHN POCCUH
denepabHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIET0 00pa30BaHUs
«BEJITOPOJICKUI I'OCYJAPCTBEHHBIN TEXHOJOIHUYECKHI
YHUBEPCHUTET um. B.I'. IYXOBA»
(BI'TY um. B.I'. lllyxoBa)
Kadenpa ¢usukn

JucuummmHa Ou3nka

Hanpasnenue 08.03.01-14

[Tpodunas TexHuueckas dKCIIyaTanusi 00bEKTOB KUIHMIIHO-KOMMYHATBHOTO KOMILIEKCA

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. Mexanuka TBepaoro Tena.JlBrkenne TBepaoro rena. [[pumeHeHne 3aKk0HOB JUHAMUKHU TBEPIOTO
Tena.
2. Unrepdepennus ceeta. [Ipuniun [roiirenca. YciaoBus MaKkCHMyMOB 1 MUHIMYMOB UHTEp(epeH-
L1U.
3. DnekTpoH aABmKeTCs co ckopocThio 200 Mwm/c. OnpeaenuTs JUIMHY BOJIHBI Ae Bpoiist, yuuteiBas
W3MEHEHUS MacChl DJIEKTPOHA B 3aBUCUMOCTH OT CKOPOCTH.

VYTBepKIeHO Ha 3aceTaHuH Kadeaps , IpoTOKOJI No

3aBeayromuii kadeapoit / A.B. Kopuauiion

5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPHUAJIOB JISl 3AIHUTHI KYPCOBOT0
NMPOEKTA/KypCcoBOi padoThI

He npenycMoTpeHO y4eOHBIM IJIaHOM

5.3. TunoBble KOHTPOJIbHBIE 32IaHUA (MaTepHaJIbl) IS TEKYILEro KOHTPOJIs
B ceMecTpe
IIpakTHyeckue (ceMHUHAPCKUE) 3aHATHUSA.

Ha mpaktuueckux 3aHSATHUSAX paccMaTpUBAETCs MPUMEHEHHE 3aKOHOB (PM3UKH I pe-

IICHUA TUIIOBBIX 3a1a4 110 CJICAYIOIIUM pa3aciiaM:

MexaHuka (KI/IHCMaTI/IKa U JUHAMHUKA NOCTYIATCIIbHOTO U BpAaIATCIIbHOT'O JIBUKCHU. MexaHndeckas

paboTa, MOIIHOCTb. 3aKOHBI COXpAaHEHUS U U3MEHEHUS B MEXaHHKe. MexaHuKa TBEpI0ro Tena. ).

MouuexyasipHas ¢pu3nka u TepMoANHAMHUKA (3aKOHBI UEAIBHOTO Tra3a. SIBneHus nepenoca. Tero-

Bbie MamuHbL. [{ukn KapHo. DHTponms. YpaBHeHre pealbHOTO Ta3a.).

DJIeKTPUYECTBO U MarHeTu3M (DJIEKTpUUECKOE MOJe B BakyyMe U BemiecTBe. 3akoH Kynona. Teo-
pema ["aycca. [loctosiHubIN 2nexkTpuueckui Tok. [IpaBuna Kupxroda. Dnekrpuyeckie TOKM B MeTaUIax,
BaKyyMe M razax. MaraurtHoe nosjie B Bakyyme U BeuecTBe. 3akoH bro-CaBapa-Jlamnaca. Cunsl Amnepa
u JlopeHma. SIBnenue 3MeKTpOMarHuTHON WHAYKIIMU. 3akoH Dapajes A 3JIeKTPOMarHUTHOW WHITYKITHH.

IIpaBuio Jlenna. SIBnenue camonnaykuuu. Tok cMenienus. Y paBHeHUs: MakcBeiia).



Konebanus n Bosanbl (MexaHnnyeckue KojaeOaHus, SIEKTPOMAarHUTHBIE KoleOaHus. YIpyrue BOTHBL.
DNeKTPOMarHUTHBIE BOJHBI).

Onrtuka (['eomerpruueckast 1 BOJTHOBAsI ONITHKA).

KBanToBas ¢pusuka (Ctpoenue aroma. KBantoBas npupoaa usnydeHus. KBaHTOBbIE SBIIEHUS B OII-
THKe. DJIEMEHThl KBAaHTOBOW MEXaHUKH. SIBlieHHE paauoakTUBHOCTH. [ledekT macchl U SHEPTUs CBA3U
siipa. 3aKOH paJuOaKTUBHOIO pacnaja).

Kaxxnas mpaktuueckast paboTa BBINOMHIETCS CTYJEHTAMH B X0J€ Y4eOHOTO 3aHSITHSI WM BO BpeMs,
OTBEZEHHOCHA CAMOCTOATEIBHYIO BHEAYAUTOPHYIO pabOTy CTYJIEHTA MOCIIE N3YUYEHHUS] COOTBETCTBYIOIICH
TEMBI.

[IpoMexxyTOUHOM aTrTecTalen 1o UTOraM NPAKTUYECKUX 3aHATUH SABIACTCS 3a4eT.

TunoBbie 3aaHud 1A paﬁ()TbI Ha NMPAKTUHYECCKUX 3aHATHUHAX.

1. VYpaBHeHUE NPSIMOJUHEHHOTO JABMKCHUS UMEET BUJ X = A-t+B-t2, rae A= 3 m/c, B=- 0.25 Mm/c2.
[TocTpouTts rpaduku 3aBUCKIMOCTH KOOPAWHATHI M ITyTH OT BPEMEHH IS 3aJaHHOTO JIBUKCHUSI.

2. Teno mamaer ¢ BoicoThl 100 M 6€3 HavaIbHOM CKOPOCTH. 332 KaKO€ BPEMS TEJIO MPOXOAUT MEPBBIi
METp, MocieJHUI MeTp cBoero nytu? Kakoil myTe MPOXOIUT TEJIO 3a NEPBYIO, MOCIEIHIOI CEKYHAY CBO-
€ro IBHKEHUS?

3. K obony amcka Maccoro m=5 Kr MpHIJIOKEHA TIOCTOsTHHAs KacarenbHas cuina P=20 H. Kakyro xu-
HETHYECKYIO SHEPIUIo OyJeT UMETh JUCK yepes t=5 ¢ mocie Hayana AelCTBUS CUIIbI?

4. BeHTMIATOp BpamaeTcsi CO CKOPOCThIO, cooTBeTcTBYIomEeH 900 06/MuH. locie BBIKIIIOUSHUS BEH-
TUIATOP, BPAIasCh PaBHO3aMEUIEHHO, C/IENal 10 OCTaHOBKHU 75 00. PaboTa cuit TopmoxeHus paBHa 44.4
Jlx. Haititu: 1) MOMEHT MHEpIUU BEHTHIIATOPA, 2) MOMEHT CHUJIbI TOPMOYKEHHUS.

5. Muck BecoM B 10 H u nuamerpom 60 cMm BpamiaeTcs BOKpYT OCH, POXOJAIIEH yepe3 LEeHTp mep-
MEHANKYJSIPHO €ro TUIocKocTH, aenas 20 o6/cex. Kakyro paboTy HaJO COBEPIIUTH, YTOOBI OCTAHOBHTH
TUACK?

6. Ha Gapaban maccoit M=9 xr HamMOTaH HIHYp, K KOHITy KOTOPOTO IMPUBSA3aH TPYy3 Maccoil m=2 Kr.
Haiitu yckopenue rpysa. bapaban cuntath 01HOPOJHBIM LUIMHAPOM. TpeHuemM npeHeOpeys.

7. CKOJBKO BpEMEHHU OYAET CKaThIBAaTh 0€3 CKOIBKEHHS 00pyY ¢ HAKJIOHHOW TUIOCKOCTH JJTMHOH 1=2
M u BeicoTON h=10 cm?

8. Ilyms maccoit 10 r setut co ckopocthio 800 M/c, Bpamasch OKOJIO TPOJOIBHONW OCH C 4acTOTON
pasroii 3000 ¢, TlpunuMas Mymo 3a UAIMHAP AMAMETPOM SMM, ONpPENEIUTh TONHYI0 KHHETHIECKYIO
SHEPTHIO MYJIH.

9. MaxoBMK, MOMEHT MHEpIMH KOTOporo pabeH 40 Kr-M?, Haual BpaIaThCs PABHOYCKOPEHHO M3
COCTOSIHUSI ITOKOSI 110/ AelicTBUeM MoMeHTa cuibl M = 20 H-m. Bpamenus npoaomkanock B Teuenue 10
c. OnpenenuTb KUHETHYECKYI0 SHepruio T, MpHOOPEeTeHHYI0 MaXOBHUKOM.

10. B nentpe ckampu JKyKOBCKOTO CTOUT YEJIOBEK U IEPKUT B PyKaxX CTEPKEHb JNJIUHOU 2,4 M
U Maccol 8 Kr, pacloJO’KE€HHBIH BEPTHKAIbHO IO OCH BpamleHus ckambu. CKaMbs C UE€IOBEKOM
Bpamaercs ¢ yactoToit n1=1 ¢, C kakoif yacToToif n2 OyJeT BpalaThCs CKaMbsi C YEIOBEKOM, €CJIH OH
MTOBEPHET CTEPKEHb B TOPU30HTAIbHOE MOjoxkeHHe? CyMMapHbIi MOMEHT MHEPLMH YeJIOBEKa U CKaMbU
paBeH 6 kr-M2.

11. Haxknonnasi minockocts, oOpa3ytomas yroia 25° ¢ MmIOCKOCThIO TOPU30HTA, UMEET JIMHY
2m. Teno, ABUrasch paBHOYCKOPEHHO, COCKOJIB3HYJO C 3TOM IIOCKOCTH 3a Bpems 2c. OmnpenenuTsb
KO2(pPUIIMEHT TPEeHHS Tella O TUIOCKOCTb.

12. Yepe3 HENOABMKHBIN 050K Maccoit paBHOU 0,2 KI' MEPEKUHYT HIHYP, K KOHLIAM KOTOPOTO
npuKpenuiau rpy3sl maccamu ma = 0, 3 kr u mz = 0, 5 kr. Onpenenuts cuinbl HaTskeHud T1 m T2 mHYpa
1o o6e CTOpOHBI 0JIOKa BO BpeMs JIBUKEHHUS T'PY30B, €CIIM Macca O0Jloka paBHOMEPHO pacrpesesieHa Io
obomy.

13. C kakoit HauMeHbIIeH BBICOTHI h TOJKEH HauaTh CKAaThIBAThCS aKpoOaT Ha Bejocurnese (He
paboTas Horamu), YTOOBI IpOEXaTh Mo JA0POXKKe, UMerolel Gopmy "MepTBoii netu " paauycoM R =4 wm,
U HE OTOPBATHCS OT JIOPOXKKU BepxHel Touke nemm? TpeHneM npeHeOpeus.

14. JIBa Heympyrux Tena, Macchl KOTOPBIX 2 M 6 KI, IBWXKYTCS HABCTpPEUy APYTr JPYTy CO
cKopocTsMH 2 M/c Kaxaoe. Onpenenuts MOAYJb U HalpaBI€HUE CKOPOCTH KaXKIOTr0 U3 ATHUX Tell, ocye
yzapa.

15. ['panara, nereBmas co ckopocTeio 10M/c, pasopBajiach Ha JABa OCKOJIKa. bonbioi
OCKOJIOK, Macca KoToporo coctaBisiyia 60% maccel Bcel IpaHaThl, IPOJODKAN JABUTAThCS B MPEKHEM
HaNpaBJICHUH, HO C YBEJIMUYEHHON CKOPOCTHIO, paBHOM 25M/c. HaliT CKOPOCTh MEHBIIIETO OCKOJIKA.

16. Bosnyx o6semom 1,45 M3, Haxomsmmiicss npu temmepatype 20°C n nasnennn 100 kIa,



NPEeBpaTUIN B XKHUJIKOe cocTosiHue. Kakoil o0beM 3aiiMeT KMIOKUH BO3IYX, €CIM €ro IJIOTHOCTh 861
Kr/m3?

17. KaxoBa Oplia HauanpHas TeMIEpaTypa Bo3ayxa, €clii Ipu HarpeBaHuu ero Ha 3 K o0bem
yBesnnumiica Ha 1 % oT nepBoHayanbHOIro?

18. Kakas Macca Bozayxa BbliZIeT M3 KOMHAThl oObeMoM V=60M mpu MOBBILICHUU
temneparypsl oT 71 =280 K no 72 = 300 K npu HopmasibHOM /1aBiieHUN?

19. Temmneparypa Bo3ayxa B KoMmHaTte oosemoMm 70 M° Gbura 280 K. ITocme Toro kak
MPOTOIUJIM TeYb, TemMIeparypa noaHsiack 10 296 K. Haiitu paboty Bo3ayxa mpu pacliupeHuu, €ciu
JapiieHre noctosiHHo 1 paBHo 100 kIla.

20. Ha menp mmpuHodl 2 MKM 1aJaeT  HOPMaJbHO  NApAJUIEIBHBIM  IIy4OK
MOHOXPOMAaTHYECKOI0 CBETa ¢ JJIMHOM BOJIHBI A=589 HM. HaliTu yribl, B HanpaBlieHUU KOTOPBIX OyayT
HaOJII0AATHCS MUHUMYMBI CBETA.

21. ['opuzoHTanbHBIE peibChl HaxoasTcs Ha paccrosHuu 1=0,3 m apyr ot apyra. Ha Hux
JIEKUT CTEP)KEHb, NEPIEHANKYISAPHBIN penabcaM. Kakoil f1oimkHa ObITh MHIYKIMSI MATHUTHOTO IOJIS JUIS
TOro, 4TOOBI CTEP)KEHb Hayayl JBUTAThCS, €CIM 1Mo Hemy mpomyckaercs Tok [0=50 A? Koaddumuent
TpeHus crepkHs o penbebl k=0,2. Macca crepskns 0,5 Kr.

22. JudpakiuonHas kapThHa HaONIOAAETCS HA PACCTOAHUU 4 M OT TOUYEYHOTO HCTOYHHKA
MoHoxpoMaTrueckoro csera (A=500 um). [TocepenuHe MeXay SKpaHOM U UCTOYHHKOM CBETa IOMEIIeHA
nuagparma ¢ KpyriabsiM oTBepctueM. [Ipu kakoMm paauyce OTBEpCTHs LEHTP AUPPAKIUOHHBIX KOJell,
Ha0II0/1aeMBIX Ha 3KpaHe, OyneT Haubosee TEeMHBIM?

23. JIBa 3apsKeHHBIX IIapHKa, MOJBEUICHHBIX HAa HUTSAX OJMHAKOBOM JUIMHBI, OIYCKAlOTCS B
kepocuH. KakoBa momkHa ObITh IUIOTHOCTh MaTe€pHalia MIAPUKOB, YTOOBI yrojl PACXOXKICHHUS HHUTEH B
BO3/lyXe U B KEPOCUHE ObUI OJIUH U TOT ke? Jlu3neKTpruueckas MPOHUIIAEMOCTh KEPOCUHA £=2, MJIOTHOCTh
kepocuna p=0,8r/cm°.

24, Beruucnute paanycsl epBbIX IATH 30H OpeHents Uil cilydas IUIOCKOW BOJIHBL. PaccTosnue
OT BOJIHOBOH MOBEPXHOCTHU 10 TOUKH HaOoqeHus paBHO 1 M. J[nrHa BostHbl A=500 HM.
25. ONEeKTPOHBI, JIETAIIME B TEJIEBU3MOHHOM TpyOke, oOnanaror 3Heprueir 12 xaB. TpyOka

OpUEHTHPOBaHA TaK, 4YTO JJIEKTPOHBl IBMXKYTCS TOPU30HTAJIBHO C lora Ha cesep. BeprukanbHas
COCTABJIAIOLIAsA 3€MHOIO MAarHUTHOTO IOJIs HAPABJIEHA BHU3, U €r0 UHIYKUHUS B=5,5¥10"Tn. B kakom
HanpaBlIeHUU OyAeT OTKIOHAThCS AIIEKTpOHHBIN syd? KakoBo yckopeHue kaxjoro snekrpoHa? Ha
CKOJIBKO OTKJIOHUTCS JIy4, TiposieTeB 20 cM BHYTPH TE€JIEBU3MOHHON TpyOKU?

26. Kosnba HetoToHa 00pa3yroTcs Mex 1y MIOCKUM CTEKJIOM M JIMH30M € PaiyCcoOM KPHUBU3HBI
8,6 M. MoHOXpOMaTHYeCKH CBET MaJaeT HOpPMaJbHO. VI3MepeHHsMM YCTaHOBJIEHO, YTO JUaMETp
YEeTBEPTOTr0 TEMHOTO KOJIbLIA (CUMTask IEHTPaJIbHOE TEMHOE IATHA 3a HyJIeBoe) paBeH 9 mm. Haiitu yuny
BOJIHBI JIAIOILETO CBETA.

217. PeakTuBHBIN caMONET, MMEKOIMKA pa3Max KpbpuUibeB 50 M, JETUT TOPU3OHTAIBHO CO
ckopocTbio 800 km/4. OnpenenuTs pa3HOCTh MOTEHLMATIOB, BOSHUKAIOLIYI0 MEX]Yy KOHIAMHU KPbUIbEB,
ecly BepTHKANbHas CIAararolas WHAYKIMM MarHMTHOro mojis 3emsd paBHa 5%10° Ti. MoxHo ju
HCIOJIb30BaTh ATY Pa3HOCTh MOTEHIIUAJIOB JJI1 H3MEPEHMSI CKOPOCTHU MoJIéTa camoéra’?

28. B onbite IOHra orBepcTHsi OCBEIIANMCh MOHOXPOMATHYECKUM CBETOM JUIMHOM BOJIHBI
A=600 HM, paccCTOsIHHME MEXAYy OTBEpCTHUSIMU | MM M paccTOsiHHE OT OTBepcTUi 10 3kpaHa 3 M. Haiitu
TI0JIOXKEHHE TPEX MEPBBIX CBETJIBIX MOJIOC.

29. [TpoBogHMK IMHOHN =1 M ABMXKETCS CO CKOPOCTHIO V=5 M/C MEPHEHIUKYISIPHO K JTUHUAM
WHAYKIIMH OJHOPOJHOTO MAarHUTHOro mosst. OnpeaenuTs BEIMUYUHY UHIYKIUHU MarHUTHOTO MOJIs, €CIU
Ha KOHIIaX IPOBOJHUKA BO3HMKAET pa3HOCTh noTeHuuanos 0,02 B.

30. JIyd cBeTa mafaeT Ha TIOCKONAPAIENBHYIO CTEKIAHHYIO IUIACTHHKY Tof yriaom i=60°.
KakoBa tommmua tuiactuHku d, ecnu mpu Bbixone u3 He€ nyu cmectwiics Ha 20 mm? Ilokaszarens
MpeIoMIIEHUs cTeKsa n=1,5.

31. Yerblpe ONHOMMEHHBIX 3apsiia  PACIONOKEHBI B BEpUIMHAX KBajapaTa CO CTOPOHOM a.
KakoBa Oyner Hampspk€HHOCTH TMOJSI Ha PacCTOSHUM 2a OT LeHTpa KBajpara: 1) Ha IpOJOHKEHHU
UaroHaiy; 2) Ha IpAMOH, IPOXOAAIIEH uepe3 LEHTp KBagpara U NapajuieIbHON CTOpOHaM?

32. VYcraHoBka ans mosydeHust kosell HploToHa ocBemaercs MOHOXPOMaTHYECKHM CBETOM.
HaGmtonenune BeneTcs B OTpPaXEHHOM cBeTe. PaaMychl JByX COCEIHUX TEMHBIX KOJEI[ pPaBHbI
cootBercTBeHHO 4,0 u 4,38 mm. Paguyc kpuBH3HBI IUH3BI paBeH 6,4 M. Haiitu mopsakoBble HOMepa
KOJIEIl ¥ JUIMHY BOJIHBI IIa/IAlOILErO CBETA.

33. B ompiTe ¢ 3epkamamum  DpeHeNns pacCTOSHUE MEXKIY MHHUMBIMHA HM300paKEHUSIMHU



UCTOYHMKA cBeTa Obuto paBHO 0,5 MM, paccTosiHHE A0 3KpaHa 5 M. B 3eneHoM cBeTe HOIYYHIIUCH
UHTEP(EPEHITMOHHBIE MTOJIOCHI HA PACCTOSIHUH 5 MM JIpYT OT Apyra. HaliTu AMHY BOJTHBI 3€JICHOTO CBETA.

34. Kycok mpoBoma nnuHO#M 1=2 M ckJagpIBacTCs BIBOE W €r0 KOHI[BI 3aMBIKAIOTCS. 3aTeM
MIPOBOJ] PACTIATUBAETCS B KBAApaT TaK, YTO IUIOCKOCTh KBajpara MEPIEHANKYISIPHA TOPHU3OHTAILHOM
COCTABIAIONIEH MHIYKIIMH MarHuTHoro mons 3emmu B=2*10° Tn. Kakoe KOJIM4YecTBO 3IEKTPHYECTBA
IPOUAET uepes3 KOHTYP, €cliu ero conporusieHue R=1 Om?

35. CBeT OT MOHOXPOMAaTHYECKOT0 UCTOUYHHKA (A=600 HM) magaeT HOPMAJIBHO Ha auadparmy
C KpyrieIM oTBepcTHeM. [lmamerp oTBepctuss 6 MM. 3a jaumadparMoil Ha pacCTOSHUU 3 M OT Hee
Haxoautes 3kpad. 1) Ckonbko 30H dpenens ykmanpiBaercs B orBepetun auadparmer? 2) Kakum Oyaer
HEHTP TUGPAKIIMOHHON KApTUHBI HA DKPAHE: TEMHBIM UJIU CBETIBIM?

36. DJIeKTPOH, JBHTaBIIMIiCS €O cKopocThlo S5*10°M/c, Bieraer B mapaiensHOe ero
JIBUKCHHIO dJIEKTpHUecKoe rmose HanpsbkeHHocThio 1000B/M. Kakoe paccrosiHue mpoiaér 3JIeKTpoH B
3TOM I0JIe I0 MOMEHTa OCTAaHOBKHU U CKOJIbKO BPEMEHH €My JIJIsl 3TOro norpedyercs?

37. JIyu cBeTa majaeT Ha IUIOCKONAPALIENbHYIO CTEKIAHHYIO IUIACTMHKY 1of yriaom i=60°,
KakxoBa TtonmmHa mimactuHkd d, ecnu mpu Bbixoae w3 He€ syd cmectwics Ha 20 mm? Ilokaszarens
IpesioMiieHus cTekna n=1,5.

38. DJIeKTPOH, JBHTaBIIMiicS cOo cKkopocThio S5*10%M/c, Bieraer B mapamiensHoe ero
JBIDKEHUIO JJIEKTpUYeckoe Toje HampsokeHHOcThio 1000B/m. Kakyro momio cBoel mepBOHaudaIbHOM
KHHETUYECKOM HHEPruu TMOTEpsSeT JJIEKTPOH, ABUTAsACh B ATOM IIOJIE, €CIH DJICKTPUUYECKOE I0JIe
oOpsiBaetcst Ha paccTostHun 0,8CM MyTH 3JIeKTpOoHa?

39. HccnenoBanue crekrpa uznydeHuss CoJiHIIa MOKa3bIBAET, YTO MAKCUMYM CIIEKTPaIbHOMN
IUIOTHOCTH DHEPreTUUECKON CBETUMOCTH COOTBETCTBYET JuIMHE BOJIHBI A=500 HM [Ipunumas Connie 3a
YepHOe TeJI0, ONPEACTUTh Maccy m 3IEKTPOMAarHUTHBIX BOJH (BceX IJHH), u3nydaembix ConHiem 3a 1 c.

40. Onpenenutb Temreparypy 7, mpu KOTOPOH SHEpPreTudeckass CBETUMOCTh YEPHOIO Tesia
paBHa 10 kB1/M? .
41. BpruncinTe 4acTOTHI BpalleHUs SJIEKTPOHA B aTOME BOAOPOJA HAa BTOPOM M TPEThEU

opoutax. CpaBHUTh 3TH YaCTOTHI C YACTOTOM raMma H3JIy4YCHHUs MPH MEPEXoe CKTPOHA C TPEeThel Ha
BTOPYIO OpOHTY.

42. [ToTok sHeprun ®e, U3TydaeMblii U3 CMOTPOBOIO OKOILIKA IIaBUJIBHOW euu, paBeH 34 Br.
OnpenenuTs TemepaTypy T edn, ecIy IIONMaIb OTBEPCTUS S = 6 M.
43. Omnpenenuts noctostHHyo [Inanka h, ecnu u3BecTHO, 4TO (DOTOINEKTPOHBI, BHIPHIBAEMBIE

C TIOBEPXHOCTH HEKOTOPOTO METallla CBETOM ¢ dacToToit 2,2*10%° I'ii, monHOCTBIO 3a1epKUBAIOTCS
oOpaTHBIM TOTEeHIIHAJIoOM B 6,6 B, a BepbiBaeMbie cBeToM ¢ yactotoil 4,6*10"15 't moTeHManom B
16,8 B.

44, DeKTpoH BUXKeTcs co ckopocThio 200 Mwm/c. OnpenenuTs JUIMHY BOJMHBL A€  bpoiins,
YUUTHIBAsI HI3MEHEHUSI MAcChl JJIEKTPOHA B 3aBHCHMOCTH OT CKOPOCTH.

45, HailiTh HaMMEHBIIYIO Amin ¥ HAUOOIBIIYI0 Amax JUIMHBI BOJIH CHEKTPAbHBIX JIMHHUH
BOJIOPOZIA B BUJIMMOI 00IaCTH CIIEKTpA.

46. Haiitu maccy ¢otona: 1) kpacHbIX syueil cBeta (A=700 HM) 2) pPEHTI€HOBCKHUX Jy4el
(A=25 M) u 3) ramma-nyueii (A= 1,24 mm).

47. Onpenenutb KpacHyro IpaHuiy Ao Gortoaddexra 1 1e3us, eclid Ipu OOIyuYeHHH €ro

MOBEPXHOCTU (PHOJIETOBBIM CBETOM JIHWHONM BOMHBI A=400 HM MaKCcUMalbHasi CKOPOCTh  Vmax
¢dorosnexTpoHoB paBHa 0,65 Mwm/c.

48. VYroin bprocrepa npu najieHUH CBETA U3 BO3yXa HA KPUCTAUI KAMEHHOW COJIM paBeH 57
rpaja. OnpenenauTb CKOPOCTh CBETa B 3TOM KpHCTaJLIe.

49, Haiitn MUHUMaIBHYIO SHEPTHIO, HEOOXOIUMYIO /I yJAJICHHUsSI OJHOTO MPOTOHA M3 sApa
azoTa.

50. Kaxoit uzoton o6pazyercs u3 232 90Th mocne yeTpipex a-pacnazoB u IByX b-pacnagos?

JlaGopaTopHble 3aHATHSA
B naGopatopHOM MpakTUKyMe MO TUCHUTIINHE TPEICTABIICH MEPEUYCHb JIA00PATOPHBIX
paboT, 0003HAUEHBI 11eb U 3a7a4M, HEOOXOAUMBIE TEOPETUUECKUE U METOJUYECKUE YKa-
3aHMS K paboTe, mepedeHb KOHTPOJIBHBIX BOIIPOCOB.
3amuTa J1abopaTopHBIX padOT BO3MOYKHA TOCIIE MPOBEPKH MTPABUILHOCTH BBITIOJTHCHHUS
3ajaHus1, opopMIleHHs OTYeTa. 3aluTa IPoBoAUTCS B (popMe cobeceqoBaHus MpernoaaBa-



TEJS CO CTYJEHTOM IO Teme JiabopaTopHOU paboThl. [IpuMepHBbIil mepedeHb KOHTPOIbHBIX
BONIPOCOB JIJIs1 3aIIMTHI JAOOPATOPHBIX pabOT MPEACTABIIEH B TaOJIHIIE.

Ne Tema naboparopHoii
KonTponbHbIie BOPOCHI
paboThI
1. | JlJaboparopnas pabora | 1. JlaliTe ompeneneHne OCHOBHBIM BUIaM MOTpemHocTel. [IpuBenure
0-1: OO6paboTka pe- MIPUMEPBHI.
3ynbTaToB  ¢usuue- | 2. JlalTe omnpeneNeHHe CpPEAHEro 3HAYEHHUS BBIOOPKH, JHMCIEPCHUH,
CKOI'0 3KCIIEpUMEHTA JUCIIEPCUU CPEIHEr0 3HAYEHUS U CPEAHEKBAJPATUYHOIO OTKIIOHE-
HUSL.
3. Yto Takoe mpsiMble, KOCBEHHbIE U COBMECTHbIe n3Mepenus? [Ipuse-
JIUTE IPUMEPBI.
4. OOBsicHUTE Ha MpUMEpe J1Ba MeToAa 0O0pabOTKH KOCBEHHBIX H3Me-
peHui.
5. Kak 3anuchIBaloT OKOHYATENbHBIN PE3yabTaT NPSIMbIX U3MEPEHU ?
2. | Jlabopatopnas pabora | 1. Ha npumepe aByxX 4acTHI] BBIBECTH 3aKOH M3MEHEHHUS UMITYJIbCa
1-5: Coymapenue ma- | 3ol cucteMbl. CoOpMyIupOBaTh YCIOBUS, MPU KOTOPBIX COXpaHSIETCS
poB UMITYJIBC CUCTEMBI UJIM €ro MpoeKuus. YTo Takoe BHELIHUE U BHYTpPEH-
HUE CUJIBL.
2. Jlath moHsATHE MeXaHW4deckor padoTel. [IpuBecTu dopmyny mms
HAXO0XIEHUS pabOThl MEPEMEHHON CHJIbI 110 KPUBOJIUHEHHOMY y4acTKy
TpaekTopuu. Kakue cuibl Ha3pIBalOTCS KOHCEPBAaTUBHBIMU U HEKOHCEp-
BATUBHBIMU. /[aTh MOHATHE NOTEHIIMAIBHONW SHEPTUH.
3. JlaTh NOHATHE KMHETHYECKOW SHEPIMM MATEpUAIbHON TOYKH H
TBepAOro Tena. BeiBecTu Teopemy 00 M3MEHEHUH KMHETHYECKON HHEp-
THH.
4. Ha nmpumepe ogHO# MatepruanbHON TOYKHU BBIBECTH 3aKOH U3Me-
HEHMS €€ MTOJTHOM MEXaHUYECKON YHEPTUU.
5. UTto Takoe yiap ynpyruii u Heynpyrui?
Jlaboparopuas pabota | 1. Kakwue cymecTByrOT sIBICHHUS ITepeHOCa?
3. | 2-4: Omnpenenenue | 2. OOBSACHUTH MEXaHM3M BO3HUKHOBEHHUS CHJI BHYTPEHHETO TpEHHS
Kod(p¢uimeHTa  Bs3- (cun BsI3KOCTH).
koctu MetoioM Crtok- | 3. IlpuBecTtu BbIBOJ ypaBHeHUs: HbroTOHA /U151 ra30B.
ca. 4. JlaTh MOHATHE JAMUHAPHOTO M TypOyJeHTHOro teueHuil. dusnue-
CKUil cMbIch unciia PeliHonbsaca.
5. Ilpuectu popmyny Ctokca. YKa3aTh rpaHullbl €€ IPUMEHUMOCTH.
4. | JJabopatopHas pabota | 1. B kakux enuHHIax u3MepsieTcs a1eKTpoéMKocTs? JlaliTe onpenerne-
3-5: Onpenenenue HUE 3TUX €IMHUIl U BBIBETUTE COOTHOIICHHUE MEX/ly HUMHU.
€MKOCTH KOHJEHCATO- | 2. OT KakuX BEIMYUH 3aBHUCUT EMKOCTH IJIOCKOTO, HMJIMHAPUIECKOTO U
pOB ¢ moMmoIIs0 Oa- 1apOBOT0 KOHJIEHCATOPOB?
JUCTUYECKOro raib- | 3. UTO MOHMMAIOT MOJ] EMKOCTBIO IPOBOIHUKA, KOHEHcaTOpa?
BaHOMETpa 4. OObAcHUTE YCTPOMCTBO M MPHUHIMI JEHCTBUS OauIMCTUYECKOTO
raJlbBaHOMETPA.
5. Kakoit usnuecknii cMbICT OaITUCTUYECKON MOCTOSTHHON? Enunn-
116l €€ U3MEPEHMUSL.
5. | JlTaboparopnasi pabota | 1. Kaxoit cBEeT Ha3bIBa€TCSl €CTECTBEHHBIM, MOJISPU30BAHHBIM, TIOCKO-

4-5: IIpoBepka 3akoHa
Maumroca

MOJIIPU30BaHHBIM?

Yro Takoe onTHuYecKas OCbh, [NIABHOE CceueHue?

3. OxapakTepu3oBaTh CIIOCOOBI MOJYYEHHUS IIOCKOMOJSPU30BAHHOTIO
CBeTa.

4. CdopmynupyiiTe 3akoH Mastoca U HEBO3MOXXHOCTb €ro NpHUMEHe-
HUS JJI €CTECTBEHHOI'O CBETA.

5. Kak wu3MeHMTCSs MHTEHCHBHOCTh CBETa, €CIM MPOIMYCTUTh €cTe-
CTBEHHBIN CBET Yepe3 JIBa MOJISIpU3aTopa, MIIOCKOCTH KOTOPBIX 00pa-

3YIOT yroil o ?

no




TecTupoBanue. [Ipy n3yyeHUn JTUCHUILIUHBI TPEAYCMOTPEHO BBIMOJIHEHUE 2-X TECTO-
BBIX pabot. TecTupoBaHUe MPOBOAMUTCS TMOCIE OCBOCHHS CTYJACHTAMHU YUEOHBIX Pa3feiioB
JUCUUIUIMHBL: B KOHIE 2 ceMecTpa MPOBOAUTCS TECTUPOBAHUE, BKIIOUAIOUIEE Pa3/ieiibl
MEXaHWKa, MOJICKYJIsipHas (pU3nKa U TepMOJAMHAMUKA, JICKTPOMArHeTH3M, B KOHIIE 3 ce-
MECTpa MPOBOJUTCS TECTUPOBAHME, BKJIIOYAIOIIEE pa3felibl KojieOaHUsI M BOJIHBI, BOJHO-
Basi ONTHKA, KBAHTOBAsl ONTHKA, (PM3MKaA aTOMa U siaApa. TecTupoBaHWE BBITIONHSICTCS CTY-
JICHTAaMHU B ayJUTOpHWH, 1O HabIroIeHneM npernoaaBaTes. [IpogomKuTeTbHOCTh TECTH-
poBaHug 45 MUHYT.

TumoBble 3a1anns 11 TeCTOBOM padoThl Nel.
Tect 1. Mexanuka. MonekyinspHas GU3uka U TEPMOIUHAMHKA. IJICKTPOMATHETU3M.
HNucrpyknus k Tecty BoiOepuTe 1IU(dpy, COOTBETCTBYIONIYIO MPABUILHOMY BapHUaHTY
OTBETA, M 3aIHUIINTE €€ B OJJaHK OTBETOB.

OcHoOBHa YacThb
1. Touka M aBM>XeTcA 1O CIUPANIU C IOCTOSIHHOM 110 BEJIMUYUHE CKOPO-
CTbIO B HallPaBJIEHUH, YKa3aHHOM cTpesikoi. IIpu 3ToM BennuuHa mosn-
HOTO YCKOPEHHUS... M /
1) He u3MeHsieTcst 2) yBeJIMYHBaeTcsl 3) yMEHbIIAETCH -
4) HeI0CTATOYHO JAHHBIX VIS OTBETa 5) paBHA HYJIIO

2. MarepuanbsHas Touka M IBHKETCS 1O OKPY>KHOCTH CO CKOPOCTBIO L.
Ha puc.1 noka3zan rpaduk 3aBUCUMOCTH CKOPOCTH V: OT BpeMeHu. Ha
pucC. 2 yKa)XuTe HaNpaBJICHHE IMOJHOTO YCKOPEHHUs B TOuke M B Mo-
MEHT BpeMeHH t3.

1)1 2)2 3)3 4)4 5) HeT BepHOIO OTBeTa

3. MarepuanbHas To4ka M IBHXKETCS IO OKPYKHOCTH CO CKOPOCTBIO V. | _—
Ha puc.1 nokaszan rpaguk 3aBUCUMOCTH CKOPOCTH V: OT BpeMeHH. [1pu : / / 1 \\\
3TOM BEKTOP MOJHOTO YCKOPEHHUS Ha PUC. 2 UMEET HaIlpaBJCHHUE. .. \ o
1)1 2)2 3)3 4)4 5) HeT BepHOIO OTBeTa

4. Jlpa Tena OpolleHBI MOJ OJHUM U TEM K€ YIJIOM K TOPU3OHTY C %
HavyalbHBIMH CKOPOCTSIMH Vo, 2V0. EciM compoTuBIeHHEM BO3ayxa m

) 8
npeHeOpeyb, TO COOTHOIICHUE NambHOCTeH moniera S2/S1 paBHo...

1)1 2)2 3)3 4)4 5)5

5. Kamenp Gpocuiu 1o yriioM K FTOPU30HTY CO CKOPOCTBIO Vo. Ero l 3 ot ¢ 7
V,
TPAeKTOPHS B OJJHOPOJIHOM II0JIE TSKECTH N300pakeHa Ha PUCYHKE. ; \\
B D
ConpoTtusieHus Bo3ayxa HeT. Moayllb TAHT€HIIMATIBHOTO YCKOPEHUS A 5

Ha ydactke A-B...

1) ymenbiaercs 2) yBeJu4nBaeTc 3) He U3MEHsIeTCS
4) paBeH HYJII0 5) HeT BEPHOI0 0TBETa

6.Ha kaxoil BeIcOTE HaJ YpPOBHEM MOps JaBJI€HHE BO3ayXxa yMeHbuaercs B 2,718 paza? Temme-
patypy cuurtarh nocrosiHHoil u pasHoil 300 K. MonsipHast macca Bozayxa u= 29 r/Mmoib, yHHU-
BepcalipHas ra3oBas noctossuHas R=8,31 Jlxx/monbeK.

1)100m 2)8300m 3)800m 4)-100m 5) 18000 m

7.1loka3zarens [lyaccona qist azota (N2), paBeH...

1)0.6 2)1.66 3)1.33 4)0.71 514




8.Ha pucynke npeacTtaBieH LUK TEMJIOBOM MaIIMHBI B KOOpJIMHATAX
T, S, rne T - TepMonuHamMuyecKasi Temieparypa, S - SHTponus. YKa-
JKUTC HArpeBarTcCiii C COOTBECTCTBYIOIIUMUA TEMIICpATypaMU:

1) T3, T4, T5 2)T1, T2, T5 3) T4, T5 4) T3, T5 5) T2, T4, T5

9.Ha pucynke npeacraBneHsl rpaduku GyHKIUI pacnpeesieHus Mo-
JEKyJl WIEAJIbHOIO ra3a Io cKopocTsM (pacrpexaeneHuss Makcesuia)
st pa3nuuHbiX razoB Hz, He, N2 ipu nmannoit Temneparype. Kakomy
ra3y Kakoi rpa)uk COOTBETCTBYET?

1)H2-3,He-1,N2—-2 2)H2-3,He-2,N2-1
3)H2-2;He-1;N2-3

4)H2-3,He-1,N2—2 5)H2-1,He-2,N2-3

10.Kakast 1oy KOJIM4eCTBa TEIUIOTHI, IIOJBEJEHHOIO K M/I€aJbHOMY JIByXaTOMHOMY T'a3y, pac-
XOJlyeTCsl Ha YBEITMUECHHE €ro BHYTPEHHEH dHEpruu, eclii ra3 HarpeBaeTcs n300apHo?

1)3/7 2)6/7 3)4/7 4)5/7 5)2/7

11.11n0ocKas 3aeKTpoMaruuTHas BojHa ¢ yactoroii V =10 MI' pacmpocTtpanseTcs B ¢1a0o mpo-
BOJIAIIEH cpejie ¢ yAeabHOM mpoBoauMocthio O =107 CM/M 1 IM3IEKTPHUECKOi TPOHUIAEMO-
creio € =9. OTHOIIEHHE aMIUIUTY/I IUIOTHOCTEH TOKOB IIPOBOMMOCTH M CMEILCHUS PaBHO..
1)22)1 3)5435)05

12.]]ana cuctemMa TOYEUHBIX 3aps/I0B B BaKyyMe U 3aMKHYThIE TIOBEpPX-
HOCTH S1, Sp, Sa. [1oTOK BekTOpa HANPSDKEHHOCTH JIEKTPOCTATUIECKO-
O TOJIA PaBEeH HYIIIO Yepes...

1)S32)S23)S2uS34)S1muS25)S1 e

13.Ha pucyHke u300pa)keHbl CEUEHHS IBYX MapalljIeIbHBIX MPAMO- I, i
YTOJBHBIX JUTMHHBIX TIPOBOJAHUKOB C MPOTHUBOIIONIOKHO HAIPABICHHbI- —-—@—-——E—
Mu Tokamu, npuueMm [1=21,. Ununykuus B pe3ynpTupytoiero Maraut- o« N

HOTO TIOJISl paBHA HYJIIO B HEKOTOPOU TOYKE MHTEPBAIA. ..
1) ¢ 2) Het Takoii Toukn 3)d 4)a 5) b
14.Cnenyromas cucreMa ypaBHEHMM CIpaBeyiMBa JJisl MEPEMEHHOr0 3JIEKTPOMAarHUTHOIO I10-
JSL....

[_ﬂEdT:-f%s‘ mﬁdfzj(%jd§ ]IBdS = [ pdv [[|BdS =0

L S L S S \Y S

1) B OTCYTCTBHH TOKOB NPOBOJAMMOCTH 2) IPH HAJMYUHA TOKOB NIPOBOAMMOCTH
3) B OTCYTCTBHM 3apsi’KeHHBIX Tesl 4) B OTCYTCTBHH 3apsi’KEHHBbIX TeJl H TOKOB MPOBO/IH-
MOCTH

5) npu HAJUYMH 3aPSZKEHHBIX TeJI M TOKOB MPOBOIMMOCTH

15.B snekTpuuecKkoM TMOJe IUIOCKOTO KOHJAEHCATopa IepeMelaeTcs l

3apsi +q B HalpaBJIeHWH, YKa3aHHOM cTpesikoil. Torma padoTa cui mo- |
15 Ha ydactke AB... 3 i
1) paBHa HyJ110 2) HeI0CTATOYHO HH(OpMauK

3) HeT BEpPHOI0 0TBeTa 4) OTPUIATEJIBHA 5) MOJ0KUTEIbHA

Orajon orBera: 1) 2; 2) 4; 3)4; 4)4; 5)1; 6)2; 7)5; 8)3; 9)2; 10)4; 11)1; 12)1; 13)3;
14)1; 15)5;

TunoBble 3a1aHusl 1J1s TECTOBOM padoThl Ne 2.
Tect 2. Konebanusi 1 BOJHBI, BOJTHOBAs ONTHUKA, KBAHTOBas ONTHKa, (hU3MKa aToMa U

spa.

HNHucTpykuus K Tecty BbiOepuTe HU(]PY, COOTBETCTBYIONIYIO NMPABUILHOMY BapHaHTY
OTBETa, U 3aIUIINTE €€ B OJaHK OTBETOB.



OcHoBHAA YaCTh

1.Touka M 0QHOBpEMEHHO KOJIEOJETCS MO IapMOHMYECKOMY 3aKOHY | ' “f oy
BoJb oceil koopauHat OX u OY ¢ pa3iv4HbIMU aMIUIUTYIaMH, HO 6} 74—;
O/IMHAKOBBIMH dacToTaMH. IIpn pasHoctr ¢a3 7 /2 TpaekTopus TOUKH '

M umeert BuUn; 7 Vo
1) Het BepHoro oTBeTa; 2) 2; 3) 1; 4) 4;5) 3 NS T

2r, «w
x=0.9cos(—t+=)
2.MarepuanabHasi TOYKa COBEpPIIAET TAPMOHUYECKUE KOJIeOaHUs 110 3aKOHY 347,

MakcumanbHOE 3HaUEHUE YCKOPEHUS TOUKHM. ..
1) 0,9 m/c? 2) 047" wm/c? 3) 097" w/c2 4) 067 yy/e2 5) 0197° /2

3.MasTHHK COBEpIIACT BHIHYKICHHBIC KONEOaHMUs CO CIIabbiM KOI(GHUIIMEHTOM 3aTyXaHus ~ <@
d’x  _dx
S5+ d—‘ +400x = 01051001
KOTOPbIE TOMIUHSIIOTCS AU PEepEeHIIMATEHOMY YPaBHEHUIO 4 f
AMIUTyAa Kojaebanuii OyJeT MakCUMallbHa, €CJIM YaCTOTY BBIHYKIAIOIIEH CHIIHI ...
1) yBeauuuTh B 5 pa3 2) yMeHbIINTD B 2 pa3a 3) yMeHbIIUTH B 4 pa3a

4) yMeHbIINTH B S pa3  5) yBeanuuTsh B 4 pasa

4.YpaBHEHHE TIOCKOW CHHYCOUIAJIbHOM BOJIHBI, pacTipoCTpaHsitolieiics Boib ocu OX, nuMeer

Bux ¢ = 001810t —2X) Torpa ckopoCTb paclpocTpaHeH s BOIHSBI (B M/C) PaBHa...
1)500 2)200 3)1000 4)100 5)2

5.IlocrossHHas AudpakIUMOHHON peneTku paBHa 2 MKM. HamOonbImwii Mmopsgok crekTpa it
KENTON JIMHUM HaTpus +=389 "% pageH ...
Dk=3 2)k=5 3)k=7 4)k=4 5)mdpaxkuum He Oyaer

6.I1pu naTEepdPEepeHIINN TBYX KOTEPSHTHBIX BOJIH C JUTMHOW BOJIHBI 2 MKM UHTEP(EpEHITMOHHBIHI
MUHUMYM HaOIF01aeTCs PU Pa3HOCTHU XOa, PABHOM. . .
1) 2mMxkm 2)4 MM 3) I1mMmem  4) 0Omrm S) 10 Mmxm

7.Ha IMYTHU CCTCCTBCHHOI'O CBETA MHTCHCUBHOCTU Io IIOMCIICHBI
ABC ITACTUHKU TypMaJIMHA. ITocme MMPOXOKACHUA IIIACTUHKA 1

CBET MOJIHOCTBIO NMONIIpU30BaH. Ecin yron ¢ MEX]ly Ha IIpaBJIe-
HussMu OO u O'O' paBen 60°,To nHTEHCUBHOCTS I2 cBETa, Mpo-
HIEIIEro yepe3 00e IIaCTUHKH, CBsi3aHa ¢ lo cooTHOIIeHnEM. ..

1) 12=lo/4 2) 12=310/8 3) 12=10/3 4) 12=10/8 5) l2=10/2

8.Ilpu mepexone cBeTa M3 Bakyyma (BO3lyXa) B KakKyko-JIHOO ONTHYECKU MPO3PAYHYIO CPELy
(BOy, CTEKJIO) OCTAeTCs] HEU3MEHHOM ...

1) niMHA BOJHBI  2) CKOPOCTh PAcpOCTPaHeHUsl 3) HANpaBJIeHHe pacnpocTpanenust 4)
JHeprusi S) yacrora

9. Tlpu HarpeBaHMM aOCOJIFOTHO YEPHOTO Tela JUTMHA BOJHBI, HA KOTOPYIO MPUXOIUTCS MAaKCHU-
MYyM CIIEKTPaJIbHON TUIOTHOCTH HEPIeTUYECKOM CBETUMOCTH, U3MeHmIach oT 750uM 10 S00HM.
OHepreTudeckasi CBETUMOCTD TeJIa IIPU ITOM...

1) yBesinumiiach B 5 pa3  2) He u3MeHWJIach 3) yMeHBIIWJIACh B 5 pa3

4) yBeanunaace B 6 paz  S) yseanumiiach B 1.5 paza

10. AGCOJIFOTHO YEPHOE TEJIO U CEPOE TEJIO UMEIOT OJJUHAKOBYIO TeMiieparypy. [Ipu 3ToM unTeH-
CUBHOCTb HU3JIyYEHHUS...

1) HeT BepHOro OTBeTa 2) onpeessieTcs MJIOMIAAbI0 OBEPXHOCTH Tejla

3) 0oJib1Ie Yy a0COJIIOTHO YepHOro Tesa 4) 0osblIe y ceporo Tesia S) oAMHAKOBAas y 000MX
TeJl

11.YcranoBute cooTBeTcTBUE YpaBHeHui Llpenunrepa ux gpusnueckoMy cMbICIy:
l)HecTanioHapHoe; 2)CTallMOHApHOE /711 MUKPOYACTULIbI B TOTEHIIMATLHON OHOMEPHOH sIME;
3)cTanoHapHOE AJIs JJIEKTPOHA B aTOME BOAOPO/a; 4)CTallMOHAPHOE JJIsl TApMOHUYECKOTO OC-
HULIATOPA;

1)1-T'2-B3-A4-b 2)1-B2-b3-A4-]1 3)1-T'2-63-A4-B 4)1-A2-63-T'4-B 5)1-62-B
3-I'4-A

2m ze? Py 2 22 2 2 Ay
A. VI]:‘+——-(E+ )r:O g LY ampp mux - Sy 2mo LA i
h? drgyr ¥ W 5 |V 0 B. PRy, Ey=0 T sz P +UY =ih r




H. Vy + z’—flE\y =0
he

12. UHTEeHCHBHOCTh MOHOXPOMATHYECKOT'O CBETA, MaIa0Iero Ha KaTo (POTO3JIEMEHTA YBEIH-
YymiIach B JiBa pasa. B pesynbprate 3T0TO...

1) MakcuMaibHAasl KHHETHYeCKasi JHePTrus (POTOIEKTPOHOB YBeJIUYIWIACH B /IBA pa3a

2) 3aiep:KuBaOIIas Pa3HOCTh MOTEHIMAJIOB YMEHbIINIACH B /IBa pa3a

3) remnepatypa ¢oTo3/jieMeHTa yBeJUYNJIACh B IBA pa3a

4) 3Heprus (OTOHOB YBEeJIUYHJIACH B 1BA pa3a

5) ¢poTOoTOK HACBIIIIEHNS] YBEJIMYMJICS B IBA pa3a

13.Ha pucynke nzo0paxeHbl cTallMOHapHbIE OPOUTHI aTOMa BOJOPOJIa CO-
riacHo mozenu bopa, a Takke yCIIOBHO M300pa)KeHbI MEPEXObl SJIEKTPO-
Ha C OJHOM CTallMOHAPHOW OpPOUTHI HA JIPYTYIO, COMPOBOKIAIOIINECS H3-
Jy4eHHEM KBaHTa 3Hepruu. B ympTpadumoneToBoil 00nacTu CrekTpa 3Tu
nepexoinl JalT ceputo JlaiimaHna, B BUIUMoil - ceputo banbMmepa, B uH-
dpakpacuoii - cepuro [lamena. Hambonpiield 4acToTe KBaHTa B CEpPHH
JlalimaHa COOTBETCTBYET NEPEXOL. ..

Dn=5-n=1 2)n=4-n=2 3)n=3-n=2 4)n=2-n=1 5)n=5-n=3

14.YcTaHOBUTH COOTBETCTBHE KBAHTOBBIX YUCEIl, ONPEACTSIONINX BOTHOBYIO  (DYHKIUIO dJICK-
TpPOHA B aTOME BOJIOPOa, UX Pu3ndeckomy cmbicny: 1.n 2.1 3.m

A. OrmpezensieT OpUeHTAIIMU AJIEKTPOHHOTO oOsiaka B mpocTpanctBe b, Ompenensier dhopmy
ANIeKTpOHHOTO obsiaka  B. Ompenensier pa3mMepsl 2JIEKTPOHHOTO 00J1aka

I'. CoO6cTBeHHBIN MEXaHUYECKHIT MOMEHT

1) 1-B, 2-b, 3-A 2) 1-B, 2-A, 3-B 3) 1-I',2-b,3-A 4)1-B,2-A, 3-' 5) 1-A, 2-b, 3-B

15. CornacHo3akoHypaJroaKTUBHOTOpacnagan3MeHenneuncnanepacnapmuxcssimep N (No-
HaanbHoeqHCHO) COBpEMEHEM t I/IJIJHOCTpI/IpyeTCSIFpa(bI/IKOM

R N

1) 3 2) 4 3) HeT BepPHOro OTBETA 4) 1 5)2

Jrajon orBera: 1)3; 2)2; 3)4; 4)1; 5)1; 6)3; 7)4; 8)5; 9)1; 10)3; 11)1; 12)5; 13)1; 14)1;
15)5.

5.4. Onucanue KpUTepUeB OLEHNBAHUS KOMIIETEHIUI U IIKAJbI OlleHUBAHUS

KpurepusiMmu onieHuBaHusl JOCTUKEHNAN MTOKA3ATENEN SBISIOTCS:

IlokaszaTenb OLlEHUBaHUS Kpurepuit onennBanus

3HaHUS 3HaHWE TEPMHUHOB, ONIPENEICHU, TOHATHI

3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEN MPOIECCOB U SIBICHUHI
O6BeM 0CBOEHHOI0 MaTepraa

IlonHOTa OTBETOB HA BOIPOCHI

YeTKOCTh U3JI0°KEHNS] M HHTEpIIpeTals 3HaHUI

YMmenus YMeHue noap30BaThCs mpudopamu 1 000pyA0BaHUEM

YMeHnue npoBouTh GU3NYECKUN SKCIEPUMEHT

YMenue o0padaTeiBaTh pe3ynbTaThl (PU3HMUECKOTO SKCIIEPUMEHTA
YMeH#ne BBITOTHATh (PU3UYECKUN HKCTIEPUMEHT B IMTOJTHOM 00BheEME
C YETKOI MOCIeI0BaTEIbHOCTRIO JSHCTBUIM

YMeHue npuMeHsITh 3aKOHBI (PU3UKHU AJIS PEIICHUS MPAKTUUECKUX
3a71a4

Hasbixu Brnaners HaBbIKaMM CaMOCTOSATENBHOM paboThl ¢ ydeOHOU U
HAay4YHOU JIMTEPATypOu




Brnanenue HaBbIkaMy IpUOOPETEHHBIX 3HAHUHN TPU PEIICHUN
IIPaKTHUYECKHUX 3a1a4

Brnanets HaBbIkaMu 00paOOTKH HH(pOpMaUU

BrnaseHnue HaBbIkaMu 3KCIUTyaTalluy MpruOOpoB U 000pyI0BaHUS

BrnajeHnue HaBbIKaMU pUMEHEHUST PU3NIECKUX 3aKOHOMEPHO-
CTEH B MPAKTHYECKOM NEATEIbHOCTH

OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 10 MOKa3aTeaio 3HaHUS.

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 5
3HaHue Tep- He 3naer tep- | Mmeer npencras- | Xopouio Paz6upaercs B
MUHOB, OIIPEe- | MUHBI, OIpe- JIHUE O MPUPOJE | MPENICTaBISET COBPEMEHHBIX
NENICHUH, 0~ | JACJICHUSI M I0- | OCHOBHBIX (PU3U- | IPUPOIY MPEACTABICHUSX O
HSTUH HSTHS YECKUX SBIICHUM, | OCHOBHBIX PUPOE OCHOBHBIX
0 IPUYMHAX UX (bU3UIECKUX bU3HIECKUX
BO3HUKHOBCHUS U | SBJICHHI, SIBIICHHH, O

B3aMMOCBSI3H. MPUYUHBI UX MPUYMHAX UX
BO3HUKHOBEHUS U | BOBHUKHOBEHUS U
B3aMMOCBS3H. B3aMMOCBSI3H.
3HaHue oc- He 3naer oc- Nwmeer 3HaeT OCHOBHBIE | 3HAET BCE OCHOBHBIC
HOBHBIX 3aKO- | HOBHBIE 3aKO- | MIPEJICTaBICHUE buznueckue buznueckue
HOMEPHOCTEH | HBI, SIBIICHUS 00 OCHOBHBIX 3aKOHBI, JICKAIIUE | 3aKOHBI, JICKAIIIHUEC B
MIPOLIECCOB U bu3UKN 1 UX buznuecKux B OCHOBE OCHOBE
SIBJICHU B3aMMOCBS3b 3aKOHaX, COBPEMEHHOM COBPEMEHHOMN
TeKAIUX B TEXHUKH U TEXHUKH U
OCHOBE TEXHOJIOTHH. TEXHOJIOTHH.
COBpPEMEHHOM [Ipencrasnsier cBs3b
TEXHUKH U (GUBHKH ¢ qPYyTUMU
TEXHOJIOTUH. HayKaMH U pOIb
bu3IIeCKUX
3aKOHOMEPHOCTEM.
O6bem ocBo- | Marepuan [Ipencrasmsier [Ipencrasnsier 3HaeT BCE OCHOBHBIC
€HHOT'O MaTe- | OCBOEH He CBSI3b (PU3UKHU C CBSI3b (PU3UKU C buznueckue
puana MOJTHOCTHIO JIPYTUMUA JIPYTHUMH HAyKaMH | BeJTUYHUHBI H
HayKaMH. U POJIb buznueckue
3HaeT OCHOBHBIE | (DM3MUECKHX KOHCTaHTBI,
¢buznueckue 3aKOHOMEPHOCTEH | yBEpEHHO JaeT UX
BEJIMYUHBI U XOPOIIIO 3HAeT orpesieNieHue,
HEKOTOpHbIE OCHOBHBIE MOSICHAET CMBICT U
¢busnueckue busnueckue HA3bIBACT CIUHUIIBI
KOHCTAHTBI, 3Ha€T | BETMUUHBI U U3MEpEHHUS.
ompe/ereHue, buznveckue
CMBICT H KOHCTaHTBI, 3HAET
€TMHHUIIBI UX ONIpeIeIIeHuE,
WU3MEpEHUS CMBICT U
(bu3HIecKux CTMHHUTIBI
BEJIMYNH. WU3MEpEHMSI.
[Tonnora ot- OTtBeThl Ha BO- | 3HAaKOM ¢ (U3H- 3HaeT [Tonao n
BETOB Ha BO- MPOCHI HE 4eCKUMU Tpubo- | hu3mueckue pa3BepHYTO
TIPOCKI MIOJTHBIC pamMu ¥ METOJIaMH | IPUOOPHI U OTBEYAeT Ha BCE
u3MepeHus: Gu3n- | METOIbI OCHOBHBIE H
YECKUX BEIIMYHUH, | U3MEPCHHS JIOTIOTHATEITHHBIC
UMeeT MpeAcTaB- | (PU3HUECKHUX BOTIPOCHI
neHue 00 ocHo- BEJTUYHH.

Bax TEOPHUU I10-




IPELIHOCTEN U3-
MEpEHHI
Yerkocth u3- | UeTkoCTh U3- N3noxenue ma- 3HaeT OCHOBBI B nonaoMm 06meme
JIOKEHUS U JIOKEHUS Ma- | Tepuaja He 4eT- | TEOpPHH Morpenl- | 3HaeT pu3nYecKue
UHTEpIIpeTa- Tepuaa oT- HOE. HOCTEH u3Mepe- prOOPHI K METOIBI
1S 3HAHU] CYTCTBYET HUM U3MepeHus Ppu3nye-
CKHMX BEJMYMH, 3HA-
€T OCHOBBI TEOpUU
IIOTPELIHOCTEN U3-
MEpEHHUI.
OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁ 10 ITOKAa3aTea0 Y MCHUS
Kpurepuit YpoBEeHb OCBOEHUS M OLICHKA
2 3 4 5)
Ywmenue nons3o- | He ymeer ca- dopmynupyer dopmynupyer dopmynupyer
BaThCs MpHOOpa- | MOCTOSATEIBHO | JIUIIh HEKOTOPHIE | OCHOBHBIC BCE OCHOBHBIE
MU ¥ 000py10Ba- | MOJIb30BATHCS OCHOBHBIE ¢busnueckue buznueckue
HUEM npubopamMu u ¢busnueckue 3aKOHBI. 3aKOHBI.
000py/ZIOBaHU- | 3aKOHBI. Moxer CamMocTosATenbHO
emM MIPOAHAIM3UPOBA | IPOBOAUT H
Th PE3YJbTATHI IUTAHUPYET
9KCIIEPUMEHTA. bu3naeckuii
JKCIIEPUMEHT.
YMeHue npoBo- He ymeer po- | C tpynom YeneuwHo YBepeHHO
IUTH QU3nde- BOJUTH (HU3H- MIPUMEHSIET IPUMEHSIET MPUMEHSIET
CKHMH DKCHEPU- YECKHUH JKCIe- | U3BECTHBIC 3HAHUA O 3HAaHUA O
MEHT PUMEHT dbuzndeckue (buzmIecKux bU3HIECKUX
MOJIEIIH JJIsI CBOMCTBaxX CBOKMCTBaxX
OMHCAHUS 00BEKTOB U 00BEKTOB U
SIBJICHUU. SIBJICHU B SIBJICHUH B
Orpann4eHHO MPaKTUYECKOU MPaKTUYECKOU
MPUMEHSET NeSTeTLHOCTH. JeSITEIbHOCTH.
3HaHUA O
(buznIecKux
CBOMCTBAaxX
00BEKTOB U
SIBJIEHUW B
MPAaKTUYECKON
JeSTEIbHOCTH.
Ymenue obpaba- C tpynom Moxer YBepeHHO CamMocTosTenbHO
TBIBATh PE3YJb- | CHPABISETCS C | CAMOCTOSTENBHO | UCHOJIB3YeT IS | MOYKET
TaThl hU3NIECKOo- 00paboTKONl | MPOBOAUTH ONMCaHUs IIPOAHAIN3UPOBA
ro SKCIEpPUMEHTa | PE3yJIbTaTOB | HEKOTOpPbIE SIBIICHUI Tb  PE3yIbTAThI
buszmdeckoro | gpuznueckue W3BECTHBIE AKCIIEpUMEHTA |
SKCIEPUMEHTA | SKCIIEPUMEHTBHI. ¢busnueckue CZeJaTh BBIBOJIBI.
Heysepenno MOJIEIIN. YBepeHHO
aHAJIU3UPYET Mosxer MPOBOJUT
pe3yabTaThl HCIIOTh30BaTh CTaTHUCTHYECKYIO
JKCIEPUMEHTA. 3aKOHBI  (U3UKHU | 0OPabOTKY
C nononHuTenb- | IS pelieHus | pe3yJbTaToB
HOM NIOMOUIBI0 | TEXHUYECKUX U | HKCIIEPUMEHTA.
MIPOBOJUT CTaTH- | TEXHOJOTUYECKH
CTHYECKYI0 00- | X mpoliemM
paboTKy pe3yib- | yMEET MPOBOAUTH
TaToOB AKCIEpU- | PUBHYECKUN
MEHTa 9KCIIEPUMEHT.




YMeHue BbIOI-
HATH (PU3HUYECKUI
AKCTICPUMEHT B
IIOJIHOM 00BEME C
YeTKOH IIOCIIEN0-
BaTEILHOCTHIO
NEUCTBUI

CTyneHT BbI-
MIOJTHUJT paboTy
HE B TIOJITHOM
o0beme, He Cy-
MeJ BbIOpaTh
JUTSI OTIBITA He-
o0xoaumoe
obopymoBaHue,
OIIBITBI, H3MeE-
PCHUSI, BBIYHC-
JIEHHUs, Ha0JII0-
JICHUS TIPOU3-
BOJIMJIHCH HE-
MIPaBWIBHO, B
oT4eTe OBLIN
JOTTYIIICHBI
MHOKECTBCH-
HBIC OIIMOKH,
HE BBIIIOJHHII
aHaJIMU3 I10-
TPENIHOCTEH,
HE co0roman
TpeOOBaHUA
0e30ImacHOCTH
Tpyna, 1oIyc-
KaJl OIIUOKHU
IIPU OTBETE HA
JIOTIOJTHUTE b~
HBIE BOIIPOCHL.

CryneHnt
BBIITOJIHHII
paboTy B MOJTHOM
o0BeEME C
COOJIIOIeHUEM
HEOO0XOIMMO
MOCJIENOBATENIHLHO
CTH MPOBEICHUS
OIIBITOB U
U3MEPEHMU,
BBIOpAT U
IIOJTOTOBHII JIJIsI
OITBITA BCE
HEO0XO0AUMOE
obopyoBaHue,
OJIHAKO OIIBIT
MIPOBOJIUJICS B
HEpaIMOHAIBHBIX
YCIOBUSIX, YTO
TIPUBEIIO K
MOJIyYEHUIO
PE3YJIBTATOB C
OobIIeH
MOTPEIIHOCTHIO,
B OTYETE OBLIU
JIOITYIIICHEI B
oO0men
CJII0KHOCTH HE
Oosee ByX
omunoOoK (B
3aIUCIX €IUHMII,
U3MEpEHUSX, B
BBIUHCIICHUSX,
rpagukax,
TabIUIaX,
cXeMax, aHaJInu3e
MOrPEIIHOCTEN U
T.J.), HE

CryneHnt
BBIIOIHHI
paboTy B MOJTHOM
o0BEME C
COOJIIOIeHUEM
HEOO0XOIMMOI
IIOCJIEA0BATEIBLHO
CTH MPOBEICHUS
OIBITOB U
HU3MEPEHUH,
CaMOCTOSITEILHO
Y palMOHAIBHO
BBIOpAT 1
IIOATOTOBHII JIJIsI
OIIBITa BCE
HEOOXOAUMOE
o0opyoBaHue,
OJIHAKO OITBITHI
poBeJ B
YCIIOBUSX H
peKHUMaXx, HE
00ecIIeYnBaIomu
X MOJTyYCHHE
pE3YJIbTATOB H
BBIBOJIOB C
JIOCTaTOYHOM
TOYHOCTEIO, B
PEJICTAaBIICHHOM
OTYETE
MIPABWIBHO H
aKKypaTHO
BBITIOJIHHIT BCE
3aIl1CH,
TaOJIHIEI,
PUCYHKH,
YepTEexKH,
rpaduku,
BBIUMCIIEHHS U

CryneHnt
BBIIOJIHUII
paboTy B MOJTHOM
o0BEME C
COOJIIOIEHUEM
HEO0O0XO0IMMOi
ITOCJIEA0BATEILHO
CTH MPOBEICHUS
ONBITOB U
U3MEPEHUH,
CaMOCTOSTENIHHO
U PalliOHAIIEHO
BBIOpAT 1
ITOATOTOBYII JIJIsI
OIIbITA BCE
HEO0XO0IMMOE
o0opyoBaHue,
BC€ OITBITHI
poBeJ B
YCIIOBUSX H
PSKHUMAX,
o0ecIeYnBaromu
X MOJTyYCHHE
pE3YJIBTATOB |
BBIBOJIOB C
HauOOJIbIICH
TOYHOCTEIO, B
PEICTAaBICHHOM
OTYETE
MPABWIIBHO U
aKKypaTHO
BBITTOJTHUII BCE
3aIlMCH,
TaOJIHIEI,
PHUCYHKH,
YepTexKH,
rpadukmu,
BBIUMCIIEHHS U

MPUHIMITHATIBEHOT | CIeJIal BBIBOABI, | CIIETall BBIBOIBI,
O JUTSl TAaHHOM PaBUIILHO MPaBUIILHO
paboTHI BBITIOJTHUIT BBITIOTHILT
Xapakrtepa, He aHaIn3 aHaIN3
TOBJIMSIBIIIMX HA | TMIOTPEIITHOCTEH, MOTPEITHOCTEH,
pe3ynbTar coOmroaan coOmroman
BBIITOJIHEHMS, TpeOoBaHUs TpeOoBaHUs
coburo1an 6e30macHOCTH 0e30MacHOCTH
TpeOOBaHUS TpyJa, TOIyCKal | Tpyna.
6e30macHOCTH HE3HAYUTEIbHBIC
TpyZa, JOMyCKaad | OIMIMOKH MpU
HE3HAYUTENbHbIE | OTBETE Ha
OIITMOKY TIpH JIOTIOTHUTEIILHBIC
OTBETE Ha BOTIPOCHI.
JOTIOJTHUTEITHHEIC
BOIPOCHI.

Ywmenue npume- | He ymeer npu- | C 3arpygHeHusi- | YMmeet VYenemHo




HSTH 3aKOHBI (PU- | MEHATH 3aKOHBI | MU yMEET MIPOBOJMTH UCTIONIB3YET JIJIst
3UKM JUI pelle- | A7 pelieHust UCIIOJIb30BaTh CTaTUCTUYECKYIO | ONHUCAHUSA
HUS IpaKTHYe- duznueckux 3aKOHBI PU3UKH | 0OpabOTKy SIBIICHUI
CKHUX 3aJa4 3aja4 U1 pEeLIeHUs pE3YJIBTaTOB IKC- | U3BECTHBIE
TEXHUYECKHUX U MepUMEHTA.. dusnueckue
TEXHOJOIMUYECKU MOZEIIH.
X MpoOIeM. CamMocTosATENbHO
IpUMEHSET
3aKOHBI (PU3UKHU
JUIs peLIeHus
TEXHUYECKHX U
TEXHOJIOTMUYECKU
X TPOOIIEM.
OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHHHI?I 1o nokasareiaro HaBbiku.
Kpurepuit YPpOBEHb OCBOCHUS U OLICHKA

2

3

4

5

Bnazers HaBbI-
KaMH CaMOCTOSI-

He ucnonb3yer

y4eOHYIO U HAyYHYIO

He nocrarouno
BJIaJiceT HaBbIKaMU

HocraTouHno Bia-
JIeET HaBbIKAMHU

Bnaneer HaBbI-
KaMH CaMOCTOS-

TEeNBbHOM pabOThl | IUTEpATypy IS CaMOCTOSITEIbHOW | CAMOCTOSITEJIbHOU | TEIIbHOU PabOThI
¢ yueOHoil u MOATOTOBKH K 3aHs- paboThl ¢ y4eOHO#l | paboThI ¢ yueo- C yueOHOil u
Hay4HOU JIUTEPA- | THIM 1 HAy4HOM JIUTEPA- | HOM U HAy4YHOH Hay4HOH JIUTEpa-
Typou rypoi JUTEPATYpOu Typou

Brnanenne HaBbI-
KaMu Iproope-
TEHHBIX 3HAHHUI
MIPU PEIICHUH
MPAKTUYECKUX
3a1a4

JlonymieHsl npuH-

OUITNAJIbHBIC o1Ino0-

KU (TIeperyTaHbl

(dbopMyIibl, HapyIe-
Ha T0CJIe10BaTElb-
HOCTb BBIYHMCIICHUIA,

OTCYTCTBYET Iepe-

BOJ (1)I/I3I/I‘IGCKI/IX BC-

JIMYWH B CUCTEMY

B ocroBHOM
IIOJIHOE BBIIIOJI-
HEHHE PabOThI
MIPU HATMYUH
omuOoK, KOTO-
pbI€ HE OKa3bl-
BAIOT CyIIe-
CTBEHHOTO BIIHS-
HHS Ha OKOHYa-

[TonHoe Hanmuunn
BBITIOJIHEHHSI BCe-
ro ooséma pabdo-
ThI U HAJTNYHE
HECYIIECCTBCHHBIX
OImMOOK MPH BhI-
YUCIICHUSXH T10-
CTpoeHHH rpadu-
KOB, PHCYHKOB,

IlonHoE BEIIOIN-
HEHHE BCETO 00b-
&ma paboThl, OT-
CYTCTBHE CYyIIe-
CTBEHHBIX OIIIH-
OOK TpH BBIYHC-
JIEHHUSIX | T10-
CTPOCHHUSX T'pa-

(UKOB U pUCYH-

CH urt.n). TEJIbHBIN pe- HE BIUSIONIMX Ha | KOB, TPAMOTHOE U
3yJIbTaT. O0ImIHMi pe3ynbTaT | aKKypaTHOE BBI-
peLIeHHMS. MOJTHEHHE BCEX
3aJJaHNH, HaJIH-
YHsl BBIBOJIA.
Bnanenue HaBbl- | DKcmmyatupyer [Ipuo6pen Bianeer HaBbI- Bianeer
KaMU 3KCIUTyaTa- | IpuOOpHI M (pu3nye- | HAaBBIKHM SKCIUTY- | KaMH 3KCILIyaTa- | HaBBIKAMHU
IIUM IPHOOPOB U | CKOE 00OpYIOBaHNE | aTallMX HEKOTO- | IIMHM MPHUOOPOB M | DKCILTyaTaluu
000py0BaHUs C MOCTOPOHHEH MO- | PbIX MPUOOPOB U | OOOPYAOBAHMUS. npubOpoB U
MOILBIO 00opy10BaHus. o0opynoBaHusl.
Biagers HaBbI- C nononuurensHoit | C nononuurens- | ChopmupoBanbl | ChopmupoBaHbI
KaMu 00paboTKu | moMoIIbI0 00pada- HO MOMOILBIO HaBBIKH 00pa- yCTONUYNBBIE

uHpopManuu THIBAaeT U HE MHTEp- | oOpabaTbiBaeT U | OOTKU U UHTEP- HaBbIKK 00paboT-
IIPETUPYET Pe3yiib- | UHTEPIPETUPYET | NMPETALMH pe- KM U UHTEpIIpe-
TaThl U3MEpPEHUI pe3yNbTaThl U3- | 3yJAbTAaTOB U3Me- | TallUU pPe3ylbTa-

MEpPEHHI peHHit TOB U3MEPEHUI

Bnanenue HaBpl- | Binaneet HaBBIKaMu Bnaneer Xopomo Biaaeer | Brageer

KaMH [IPUMEHE- ONMCAHUS OCHOBHBIX | HAaBbIKAMH HaBbIKaMH OIHU- HaBbIKaMH

HUs GU3NYeCKUX | GUBHYECKUX ONMCAHUS CaHMsS OCHOBHBIX | OMHKCAHUs

3aKOHOMEPHOCTEN | SIBICHUH, HO OCHOBHBIX (u3NYECKHX SB- | OCHOBHBIX

B IIPAKTUYECKON | IOMyCKaeT OMMOKH, | GU3HYECKUX JICHUH U HaBbIKa- | (PU3HUECKHUX

JESTEIbHOCTH cnabo Biajgeer SIBJICHUH, HO MU PELIEHUS TH- | ABJICHUN U
HABBIKAMH PEUICHHs | JOIYCKAeT NOBBIX (hu3nye- HaBbIKAMU




THUIIOBBIX

(bU3MYeCKUX 3a/1ad.

OLINOKH, CKHX 3a7a4 peleHus
BIIaJIceT THUIOBBIX
HaBbIKaMH buznecknx
pemeHus 3a1ad 1 3a7a4
THUIIOBBIX MOBBIIIIEHHON
¢bu3muecKux CIIO)KHOCTH.
3aja4.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOINYECKOE OBEC-

HNEYEHUE

6.1. MarepuajibHO-TEXHHYECKOE 00ecredeHue

HammeHnoBaHue crieim-
aJIbHBIX TIOMEIICHUN 1

MMOMEIICHUHN IS caMo-
CTOSITEJIBHOU PabOTHI

OcCHalleHHOCTh CHENUAJIBHBIX TOMEILEHUHN U
MIOMEIICHUH JIJIsl CAMOCTOATENBbHOM paboThI

M415

Jocka aynuropHasi — 1 wir.

Hocka uarepaktuaas Hitachi — 1 mr.
Kpermnenune HacTeHHOE A1 IPOeKTOpa — 1 ImIT.
[MpoexTop Hitachi — 1 .

M406 - 1abopaTopun
MEeXaHUKH

Jocka aynuropHas — 1 mr.

Mastauk O6epoeka (OM -14)— 1 m.

Mammna Ateyna (GM-11) — 1 mr.

Coynapenue 1apos (GM-17) — 1 mir.

MasitHuk yHuBepcanbHblii (OPM-13) — 1 .
Mastauk Makcgemia (PM-12) — 1 .

Moayne FOnra u moayis casura (OM-19) — 1 mT.

M409 — naGoparopus
3JIEKTPUYEeCTBA u
MarHeTu3ma

O ENOORWONDERLDNDE

o

~

10.

11.
12.
13.
14.

15.

Hocka aynuropHas — 1 mir.

['enepatop 1'3-112 — 3 miT.

['enepaTop 3BykoBOM — | miT.

HNctounuk nutanus — 3 IIT.

N3yuyenue 3atyxaronmx KojaebdaHuil B koiedaTeaTbHOM
koHType (PI13-10) — 1 mT.

N3yyeHue BbIHYKIEHHBIX KOJeOaHH B KoJieOaTeb-
HOM KoHType (PI13-11) —1 .

W3zyuenue spneHust B3auMouHaykiuu (DOI19-05) 1.
M3y4yeHue 3JIeKTpUYECKUX MPOLIECCOB B MPOCTHIX JIM-
HEWHBIX LEIX MPU IEUCTBUM TAPMOHUYECKOM AJIEK-
tpoaBrKymei cuibl (PI13-09) — 1 mT.
OnpeneneHne OTHOWIEHUS 3apsJa JIEKTPOHA K €ro
macce MetoaoM maraerpona (PI13-03)-1mr.
N3yyeHne MarHuTHOTO MOJIsl COJIEHOMIA C TOMOIIIbIO
natunka Xoyia (OI19-04) — 1 mr.

Mara3zun emkocteit (ME) — 1 .

Marasun conporusneruit (MC) — 2 mir.
Ocumnorpad C1-93 — 3 mir.

Ocumnorpad C1-94 — 2 mir.

Ocumnorpad MOS-6 — 1 .

M410 — naGoparopus
MEXAaHUKHU

1.
2.
3.

Jlocka aynuropHas — 1 wir.
Mastiuk Makcgemia (PM-12) — 1 mT.
Mastauk O6epoeka (PM-14) — 1 mr.




Yaudunspusrii moasec (OGM-15) — 2 mir.
I'mpockort (GM-18) — 1 mi.

Mammnaa Ateyna (PM-11) — 1 mr.

MasTHUK HakJIOHHBIH (PM-16) — 2 .
MasitHuk yauBepcanbHblii (OM-13) — 2 .
Mouynes FOrra n Moaynb casura(®@M-19)-1mir.

O Coynapenue mapoB (OM-17) — 1 mT.

M411 — naGoparopus
ONTHKH

:'>.°°!\>!‘|—‘Lopo_\1_c»_cn:|>

o1

o

Jlocka ayautopHas -1 mir.

Jlazep JIHI'-208b — 1 .

zyuenue cxemsl kojert Hetotona (PI1B-05-2-2)-1 mir.
M3mepenue nokaszatens IpeoMIIeHHs CTeKIa HHTEp(epeH-
1HOHHBIM MeTozioM (DPIIB-05-2-1) — 1 mT.

Onpenenenne GOKYCHBIX pacCTOSHUN TOHKOM COOMpATEb-
HOM  paccerBaromux JiuH3 (OI1B-05-1-6) — 1 mr.
[lonydenue u uccue0BaHNe MOMSIPU30BAHHOTO CBETA
(®I1B-05-4-1) — 1 mi.

YcranoBka s usyuenus sdgpexra Xomna — 1.
['onnomerp I'C-5 — 1 mir.

["onoBka onTuyeckasi— 1 mr.

M412 — naGoparopus
(puzuxu TBEPHOrO TE-
Ja

W o oo~

B

= O

Jlocka aynuropHas — | mr.

['enepaTop 3BykoBOM — 1 miT.

N3ydenue rucrepesuca GeppoMarHuTHbBIX MaTepHra-
a0B (D13 -07) — 1 .

Onpenenenne pabOThI BBIX0/1a 3JEKTPOHOB U3 METAJI-
na (PI12-06) — 1 .

Monoxpomarop — 1 mir.

Ocumnorpad — 2 mr.

YcTaHOBKa U3y4eHMS YEPHOTO Tena — | mT.
Oddext Xomna — 1 mr.

Buemnnii poroaddext — 1 mir.

. I3ydenue criektpa atoma Bogopoaa — 1 mrt.
. I3yuenue p-n nepexoxa — 1 mr.

M 414 — naGoparopus
3JIEKTPOPU3NUECKUX
METO10B

= O

AxBaguctriuisiTop — 1 1mT.

['eneparop '3-112 — 1 .

['enepatop 1'3-118 — 1 miT.

['enepaTop 3BykoBOM — | miT.

Moct nepemennoro Toka E7-11 — 2 mir.
Ocuunorpad MOS-6 — 1 .

[leub MUKpOBOIHOBAS — | IT.
[Tonsipumerp kpyrooit CM-3 — 1 .
®otomeTrp KOK — 1 mir.

. Pedpakromerp UPD — 1 miT.
. P metp Pu-150-MA — 1 mr.

M416 — naGoparopus
MOJIEKYJIsIpHOM (u3u-
KM ¥ TEePMOJAUHAMHUKH

MPERBPRPOONOOORWNRPREOONOSO

w

Jlocka ayauropHas — | mr.

3y4eHne 3aBUCUMOCTH CKOPOCTH 3BYKa OT TEMIIEPATYPBI
(®IIT 1-7) — 1 .

Omnpezenenne BI3KOCTH BO3AyXa KAMILUIIPHBIM METOJIOM
(®IIT 1-1) — 2 mir.




4. OnpeneneHue OTHOLIEHUS TEIIIOEMKOCTEH BO3LyXa IPH MO-
CTOSTHHOM JaBJieHHH U mocTostHHOM o0beme (DIIT 1-6) 2mr

5.  Omnpenenenue YHTpONUY NpH TIaBIeHuH osoa (PIIT 1-11)
— 1 .

6. Uccnenoranue termmoemkocts TBepAbIX Tea (PIIT 1-8) 1 mT

7. Ompenenenne MOJSIPHOM ra30BOM MOCTOSHHON METOIOM OT-
kauky (OIIT 1-12) — 1 .

8. Omnpenenenne kodpduirenTa B3auMHon 1uddy3un Bo3ayxa
u BojsgHoro mapa (®IIT 1-4) — 1 mir.

9. U smepenue temnoTsl mapoodpasoBanus(DIIT1-10)-1mr
8. | M 422 - y4ebHunii | 1. J[ocka MarHUTHO- MapKepHas IBYXCTOPOHHSS -1 IIT.
KOMIBIOTEPHBIH 2. Jlocka untepaktuBHas SMART — 1 mit.
rtace. 3. Kpemenue npoekropa Unifi — 1 mir.
4. TIpoextop Unifi— 1 mir.
5. Kommytatop 16 moptoB — 1 mit.
6. Kommbrotep [I9BM 2-x sinepHblil — 9 miT.
7. Kowmnerotep Dncu-Opucraiin-1 — 3 mr.
6.2. JIMeH3MOHHOE U CBOOOIHO paclpocTpaHsieMoe NPOrpaMMHoOe
ol0ecrieyeHmne
No HepequL JIMICH3WMOHHOI'O IMTPOrpaMMHOTO PexBusutnl MOATBCPKAAOIMICTO JOKYMCHTA
obecrnieueHus
1 | «Bupryansnsiii npaktukyMm 1o gusuke st | OO0 «PU3UKOHY.
By30B» Y.1; Cpoxk nelicTBus - 6e3 orpaHUYEHUH.
«BupTyanbHbIiA MPAKTUKYM 110 U3UKE A7 | YTBEP)KICHHE Ha 3aceJaHud Kadenpsl (Qu3uKu
By30B» 4.2 No 1 or 31.08.16r.

6.3. IlepevyeHb y4eOHBIX U3TAHUI U Y4eOHO-METOAMYECCKHUX MATEPHAJIOB

1. CaenbeB W.B. Kypc obmieit ¢pusnku : B 3-x T.: yue0. nocooue / .B. Capenbes. - 4-¢
u3a., crep. - CII6.: Jlanb, 2005 - T.1: Mexanuka. MonekynsipHas ¢u3uka: yaeoHoe 1o-
cobwue. - 2005. - 432 c.

2. CaBenveB U.B. Kypc oOmieit ¢pusukn : B 3-x T. : yueb. mocobue / U. B. CaBenbes. - 4-¢
u3a., crepeorurn. - CII0.: Jlans, 2005 - T.2: DnektpuuectBo U marHetusm. Bonnsl. On-
tuka. - 2005. - 496 c.

3. CasenveB U.B. Kypc o6mieii ¢pusuku: B 3-x T.: yue0. mocobue / W. B. CaBenbes. - 4-¢
u3., crep. - CIIO. : Jlanb, 2005 - T. 3: KBantoBas ontuka. AToMHas ¢pusnka. Ousmnka
TBepA0ro Tena. du3rka aTOMHOTO sipa U dieMeHTapHbIX yactuil. - 2005. - 317 c.

4. Tpodumona T. U. «Kypc duzukm» Ydyebnoe nocodbue no dusmke st By3oB, M: Bric-
mras mkoiia, 2006, 352 ¢

5. Hetnad A.A. Kypc ¢usuku: yue6. mocodue / A. A. Jletnad, b. M. SBopckuit. - 7-¢
u3a., crep.- M.: Akagemus, 2008.- 720 c.- (Bricmee npodeccuonanpHoe oOpa3oBaHue).

6. COopHMK BOIIPOCOB U 3aj1a4 no oduei pusuke: yued. mocodue /U.B. Capenbes. - 3-¢
u3 ., crep. - CII6.: Jlans, 2005. - 288 c.

7. YeptoB A. I'. «3anaunuk no ¢puszuke»: [yd. mocodue] / A. I'. Ueptos, A. A. BopoOneB

- 8-e u3a., nepepad. u goi. - M. :@uzmatiaut, 2006. - 640 c.

8. Bousbkenmreiin B. C. CoopHuk 3a/1a4 1o o01ieMy Kypey ¢husuku : yueb. nmocooue / B.
C. BonbkeHITenH. - 3-¢ u3f., uctp. u aori. - CII6. : Kawxkubiit Mmup, 2004. - 327 c.

9. CabputuHckuii A.B. [u np]. «3agauu o ¢pu3MKe ¢ pelIeHUsIMU U OTBETaMm». YueOHoe
nocobue. benropon: M3a-so BI'TY, 2012.



10. Ca6sutnaCcku# A.B. [1 1p]. «Pusuka B 3amadax». YueoHoe mocooue. benropon: Uzn-
Bo BI'TY, 2012, 163c.

11. CaObumuHckuit A. B. «®@u3uka B 3ajja4ax. IJIEKTPOCTATHUKA, TOCTOSIHHBIN TOK, 3JIEK
TpoMarHeTusmM». YueOHoe nocooue, benropoa: Mza-so BI'TY, 2019. 96¢

12. JIyxesaoB I'.JI. [u ap]. «®usukay. YuebHoe mocodme. benropon: M3n-so bI'TY, 2014,

13. Cabpunnckuid, A.B. [u ap.] Y.1 «Mexanuka, MonekyisipHas (pu3nka, TepMOIUHAMU
Ka: yueOHoe nocooue, benropoa: U3n-so BI'TY, 2019. 143 c.

14. B. H. Bunornsinos [u ap.] Y.1 «Mexanuka»: 1a0. mpakTukyM , YueOHOe nocodue,
benropon: U3n-so BI'TY, 2012, 114c.

15. Cabpumuackuit A. B. [u ap.] U.2 «MonekymspHas pusuka. TepmoanHamukay: j1ao.
npakTUKyM, YdeOHoe nocobue, benropona: M3a-Bo BI'TY, 2012, 44c.

16. T'opsrun E.IL. [u ap.] Y.3 «DnekTpoctatuka. Marnetuzmy»: 1ald. mpakTUKyM, Y 4eOHOe
nocobwue, benropona: Uzn-so BI'TY, 2012, 91c.

17. T'mankux FO.I1. [u ap.] U.4 «®Pusuka. OnTukay, 1a0. MpakTUKyM, YdeOHoe mocooue,
benropon: U3n-so BI'TY, 2012, 74c.

18. CabpumuHCckHi A. B. [1 ap]. «Pusuka B 3aga4ax». Y4ueOHOe mocodue s CTYIEHTOB
ouHOH (hopmbl 00yUeHHS Beex cneruanbHoctel, benropona: M3a-so BI'TY,
2012,163c. https://elib.bstu.ru/Reader/Book/2014040920424320928600008276

19. CabpumuaCcKH A. B. «®u3nka B 3a1a4ax. NEKTPOCTATHKA, TTOCTOSIHHBIA TOK, JJICK
TpOMarHeTu3M». YueOHoe Mocooue i CTYJEHTOB 0YHOU (hOpMbI O0yUEHHS BCEX CIIE
nuabHOocTen, benropon: M3n-so BI'TY, 2019, 96c¢.

20. Cabputunckuit A. B. [u np]. «Duzuka. Mexanuka, MOJIeKyJIsipHast pu3uKa, TEPMOIH
HaMUKa: JJabopaTopHbIN MpakTukym». benropon: M3a-so BI'TY, 2019,142c¢.

21. Cabputunckuil A. B. [u nap]. «Dusuka. Y. 2. DnexTpocTaTtrka, MOCTOSTHHBIN 3J71. TOK,
MarHeTU3M, JI€KTPOMATrHUTHBIE KOJIeOaHUs: TaOOPAaTOPHBIN MPaKTUKyM». benropo:
Uszn-so BI'TY, 2020,138c.

22. Bunormsanos B. H. [ np.] U.1 «MexaHuka»: 1ad.mpakTUKyM, Yd. mocooue, benropon
N3n-Bo BI'TY, 2012, 114c. https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

23. Caoputuackuit A. B.[u ap.] .2 «Monekynsapnas ¢puszuka. Tepmoaunamukay, Yd. moco
oue, benropoa: Mza-Bo BI'TY, 2012, https://elib.bstu.ru/Reader/Book/2013040917384269006900005988

24. Topsirun E.IL. [m op.] U.3«OnekTpocrarnka. Maraetusmy»: 1ab. MpakTHKyM, ¥Yd. TIOCO-
oue, benropoa: Nza-Bo BI'TY, 2012, https:/elib.bstu.ru/Reader/Book/2013040917384063610600005052

25. I'naakux FO.I1. [m op.] U.4 «Pusuka. Ontukay, 1ad. mpakTukyM, Yd. mocoobwue, benro-
poxn: M3n-Bo BI'TY, 2012, 74c. https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

26. bakanun 10.W. [u ap.] U.5«Duznka TBep0TO TElay: Ja0. MpakTUKyM, ¥Yd. mocooue,
benropon: M3n-Bo BI'TY,2012r. 52chttps://elib.bstu.ru/Reader/Book/2013040917383662879300006274

6.4. IlepevyeHb HHTEPHET PeCypPCcoOB, MPOPeCCHOHAIBHBIX 023 TaHHBIX,
UHGPOPMALMOHHO-CIIPABOYHBIX CUCTEM

1. JlaGopartopuslii mpakTukym: http://fizik.bstu.ru

WuTepaktuBHBIE Mojenn 1o gusuke: hitp://www.askskb.net/index.html

3. OOpa3zoBarenpHBICE pecypchl -  pemieHwe 3amad 1o Qumsuke:  http://za-
partoj.ru/edu/phys2.htm

4. OOpa3oBaTenbHbIE PECYPChI: YUCOHUKH, CIIPABOYHUKHU, YI€OHbBIE TOCOOUS 10 (pU3nKe:

http://za-partoj.ru/edu/phys9.htm

Jlexuu o ¢usmke: http://www.repet.info/materials/ogurcov-lekcii-po-fizike

BuptyanbHbliii nabopaTOpHbI MPaKTUKYM 1o buzuke:

http://f.bstu.ru/training_facilities
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8. VTBEPXKJIEHUE PABOYEM ITPOT'PAMMBI

Yr1Bepxaenue pabodei mporpamMmsl 63 H3MEHEHHI:

PaGoyas nmporpamma Ge3 u3MeHeHuit yTBepxkaeHa Ha 2020 /2021  y4. rox.

[Mpotokon Ne 8 3acenmanus xkadenpsi ot 26 mas 2020 r.

7
3aBenyromuii kadenpoi huU3UKH ;/”(/é ~—Kopuunos A.B.

Hupexrop UDUTYC ;

;/ =
Zar’

benoycos A.B.

Co



7. YTBEPXXJEHUE PABOYEHN MPOI'PAMMBbI

YTBepxkaeHne paboueii mporpaMmel 0€3 N3MEHEHUH.
Pabouas nporpamma 0e3 u3meHenuii yreepxaeHa Ha 2021/2022 yuebHbli Tof.

[Tpotoxon Ne 14 3acenanus xadeapst oT «17» mast 2021 r.

3aBenyromuii kadeapoi i il u; | A.B. Kopnuios

JIMpEKTOP MHCTUTYTA | 7// . : A.B. Benoycos
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