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®onp oueHouHbIx cpesict (POC) nucuummuesl (IPAaKTHKH) MPEACTaBIseT coboi
COBOKYITHOCTb ~ KOHTPOJIbHO-M3MEPHUTENBHEIX ~ MAaTepHaloB  (TUIIOBBIE  3aaqu
(3ananus), KOHTPOJNBHBIE PabOTHI, TECTHI W JpP.) U METONOB HMX MCIOJIB30BAHHS,
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@oH/T OLIEHOYHBIX CPEJICTB COCTABIIEH HAa OCHOBAHHMHU TPEGOBaHMIA:

* @enepanpHOr0 roCYJapCTBEHHOr0 00pa30BaTENbHOrO CTaHAAPTa BBICIIETO
006pa3oBaHus 10 HaNpaBIEeHHIO TOAroToBKy 23.03.03 — DKcmutyaralus TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIllMH U KOMIUIEKCOB, YTBEPKAEHHOTO IIPUKa30M MUHHCTEPCTBA
obpasoBanus u Hayku Poccumiickoit ®enepaumu Ne 1470 or 14.12.2015r., mo
HaIpaBJIEHHIO IIOArOTOBKH OakanaBpa

* mraHa ydveGHoro mpomecca BI'TY um. B.I. IllyxoBa mo HampaBieHHIO
noarotoBku 23.03.03 — DkCrulyarauys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIdH |
KOMILIEKCOB.
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 110 JUCIUIIJINHE.

DopMHUpyEMBIE KOMITETCHLINN

TpeboBanHuUs K pe3ybTaraM 00yIeHHS

Ne Kon Kommerenims
KOMIICTCHITHH
OO1IeKyIbTYpHBIE
1 OK-1 BJIaJICET KyJbTypol | B pe3ynbrate  OCBOCHHUS  JIUCLMILIAHBI
MBIIUICHHSI, CIOCOOCH K | 00yJaroIuiics TOJDKeH
0000111eH110, aHa/Iu3y, | 3HATh: OCHOBHBIC 3aKOHBI, MOHATHS U
BOCIIPUATHIO ABJICHUS OOImIeH ¢u3uku, 0003HAUECHHS U
uH(pOpPMaLINHU, TTOCTAHOBKE | pPa3MEPHOCTH (PU3NYECKUX BETHUHH
eI U BBIOOPY IMyTel ee | YMeTh: MPOBOJUTH bu3uYecKui
JOCTHKEHUS 9KCIIEPUMEHT,
oOpabaTeiBaTh pe3ynbTaThl (U3HUECKOTO
IKCHEPUMEHTA, MOJIb30BAThCS
npudopamMu u 00opyIOBaHUEM,
NPUMEHATH (PU3NYECKUE 3aKOHOMEPHOCTH
B npodeccHOHANbHONW  JAESITENbHOCTH
Baaners: cnocoOHOCTBIO U TOTOBHOCTBIO
UCTIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3UKHU B
po(hecCHOHATLHON NesTeNbHOCTH
Ipoeccrnonanbubie
2 [K-5 CIOCOOEH  OCYIIECTBIATH | B pe3ynbrate  OCBOGHUS  AUCIMILIHHBI

HKCHEPTH3y TEXHUUYECKOU
JNOKYMEHTAIlUH, Haa30p U
KOHTPOJIb COCTOSIHMSL U
AKCIUTyaTaI[H
HOJIBH)KHOTO COCTaBa,
00BEKTOB  TPaHCHOPTHOM
UHPPACTPYKTYPHI,
BBISIBIISITh pe3epBHl,
yCTaHaBJIMBaTh PUYHHBI
HEHCIIPAaBHOCTEN u
HEJIOCTaTKOB B  palore,
NPUHUMATh MEphl IO WX
yYCTpaHEHUIO u
TIOBBIIIICHUTO

3¢ (HEeKTUBHOCTH
UCTIOJTb30BaHUS

oOyuaromuiics: JoJKeH

3HaTb: OCHOBHBIC 3aKOHBI, TOHATHA W
ABJIeHUs oOmme ¢u3uku, o003HAUeHUs U
pa3sMepHOCTH (PM3UUECKUX BEIUINH

Ymern: IIPOBOJUTH buznueckuit
HKCIEPUMEHT,

o0OpabaTbIBaTh pe3ylibTaThl (PU3MUECKOTO
IKCIEPUMEHTA, MIOJTb30BATHCS
nprbopaMu u 000pyI0BaHUEM,
MPUMEHSTh (PU3NUYECKHE 3aKOHOMEPHOCTH
B InpodeccuoHanbHONH  JeATENbHOCTH

Baagers: CIIOCOOHOCTBIOUCIIONB30BATh
3HAHUS O COBPEMEHHOW  (u3mueckon
KapTHHE MHpa, IIPOCTPAHCTBEHHO-

BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUH
BEILECTBA I ITOHUMAHUS OKPYXKAIOLLEro
MHpA U SIBJICHUN TPUPOIBI




2. OBbEM JUCIHUIIVIMHbI (ITPAKTHUKHN)

OOm1as TpyJ0EMKOCTh JUCIUILTHMHEI COCTaBlsieT S3ad. eaunull, 180 yacos.

Bun yaeOHO# paboThI Bcero | Cemec | Cemec
9acoB T )
Ne 1 Ne 2

OO01mast TpyT0EMKOCTh TUCIUTUIHHEI, Yac 180 180

KonTakTHas padora (ayAMTOpPHbIE 3aHATHSA), B T.4.: 68 68

JIEKIIUA 34 34

nabopaTtopHbIe 17 17

MIPAKTHYECKHUE 17 17

CamocrosiTesibHasi paboTa CTYAEHTOB, B TOM YHCJIe: 112 112

KypcoBoii npoekt

KypcoBas pabota

PacuerHo-Tpaduueckoe 3aganus

WuuButyansHOe TOMaIIHee 3aaHue

Hpyaue 8udvl camocmosmenbHol pabomol

dopma mpoMeKyTOdHas aTTeCTalus €] €]

(3auer, IK3aMeH)

3. PEAJTU3ALIAS KOMITIETEHLIAA

3.1 Komnerenuun IIK-5: criocoGeH oCyIIECTBISATh HKCHEPTH3Y TEXHUUECKOM JOKyMEHTAaIUH,

HAJ30p U

KOHTPOJIb COCTOSAHUA W IOKCILTyaTalluu IMOABHXKHOI'O COCTaBa, 00BEKTOB Tp&HCHOpTHOfI

UHOPACTPYKTYPHI, BBISBIATH PE3€PBbI, YCTAHABIMBATH IPUUUHBI HEHCIIPABHOCTEN U HEIOCTATKOB B
paboTe, MPUHUMATh MEPHI [0 UX YCTPAHEHHUIO U MOBBIIEHHIO 3(PPEKTUBHOCTH UCIIOJIb30BAHHUS.
JlaHHBIe KOMIIETEHIIMH (POPMUPYETCS CAEAYIOMIUMHU AUCHUIIIMHAMU.

Cranus HanMenoBaHMs TUCHUITINHEI
1. Briciiag MmareMaTHKa
2. duzuka
3. Xumust
4, IKOJIOTHSI
5. ITpuknagnas MexaHuka
6. ConpoTHBJICHHE MaTEPUAJIOB
7. OO6111as1 2JIEKTPOTEXHUKA U DJIEKTPOHUKA
8. MeTtponorus, cTaHAapTU3alus U CepTUDUKALINS
9. MarepuanoBeneHue
10. | [MpukmagHas MexaHUKa
11. | ConpoTHuBieHNE MaTEPUAJIOB

Ha craguun HU3YyUYCHUS OUCHUIIIIMHBI «Pu3uKay KOMIETCHIIUSI (I)OpMI/IpyCTCH CJICOAYIOIIUMHA

ATanamu.
Cocras 3HaTh VYMmeThb Bnanets
Conepxa- OcHoBHBIE pU3HUECKUE dopmyIUpoBaTh OCHOBHBIE | HaBbikamu onvcaHus

HHC

BEJTMYUHEI 1 pu3ndeckue | (pU3MUeCKHe 3aKOHBHI. OCHOBHBIX (PU3UYECKHUX




3TaIoB KOHCTAHTBI, UX [IpuMeHnATH 17151 onMcaHus apiennil.l [puemamu n
OIIpe/ieNICHUE, CMBICT U SIBJICHUI N3BECTHBIC METOAAMHU PELICHUs
€IMHUIIBI ¢busnueckue 3aJ1a4 U3 pa3HbIX
n3mepenus.Cospemennbie | moaenu.lIpumensarTs 3Hanust | obnacteit Gu3nkw,
MIPeJICTaBICHUS O 0 (pusmueckux cBoicTBax MO3BOJISIIOIINX PellaTh
MPUPOJIE OCHOBHBIX 00BEKTOB U SIBIICHUI B WH)KEHEPHBIE 3aJauu.
(bu3NYeCKUX SBICHUMH, O MIPaKTUYECKOU HaBbixkamu npoBeaeHus
MPUYMHAX UX nesTenbHOCTH.VICTIONB30BaT | SKCIEPUMEHTAIBHBIX
BO3HUKHOBEHUS U b 3aKOHBI (PU3UKU IS UCCIIeTOBaHUM
B3aUMOCBsI3U. OCHOBHBIE | PELICHUS TEXHUUECKUX U Pa3NUYHBIX (PU3NIECKUX
(bu3nyecKre 3aKOHBI, TEXHOJOTHYECKHUX SIBIICHUHN U OLEHKU
JeKalUe B OCHOBE npo6aem.OnpenensiTs MOTPEIIHOCTH
COBPEMEHHOM TEXHUKHU M | XapakTep (PU3NYECKOro M3MEpEHUH.
texHosoruu.IIpubopsl 1 | nmpouecca no rpaduxy,

METO/]IbI U3MEPEHUs Tabnuue, popmyIe.
buznveckux [IpoBoauTth pusnueckuii
BeM4UH.OCHOBBI TEOPUU | SKCIIEPUMEHT.
IIOIPELIHOCTEN AHanmM3upoOBaTh PE3yJbTAThI
U3MepeHui. skcnepumenTa. llpoBoauTs
CTaTHUCTUYECKYIO 00pabOTKy
PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlexuun, JlaGoparopHbie pabOTHI, JlaGopaTtopHbie paboTHI,
:Bnﬂba caMOCTOsITeNIbHAst paboTa | camoCTosITeNbHas paboTa, WHIMBUIyaJIbHOE
SaHsATHH 9K3aMeH JOMallIHee 3ajlaHue,
camocTosITelIbHas paboTa

Hcnons3ye | CobecenoBanue, JIaGoparopHble pabortsl, | JIaGoparopHble paboThI,

MbIE JK3aMeH cobecenoBanue, dK3aMeH cobeceoBanue,
CpeacTBa WH/IMBU/yaJIbHOE
OLICHUBAHH JIOMAIlIHEee 3aJaHNe

o

Ha pgannHoli ctaguu HCTIOJIB3YIOTCS CICAYIOINHUE ITOKA3ATCIIN U KPUTCPUN C(l)OpMI/IpOBaHHOCTI/I
KOMIICTCHIINU.

OTarnsl
OCBOEHUA

YpoBH
OCBOCHHS

3HaTHL

YMeTb

Bmaners




P336I/IpaCTCH B COBPCMCHHBIX

DopMyaHpyeT BCE OCHOBHBIE

Bnaz[eeT HaBbIKaMU OITMCaHMA

X ONpENeNCHHe, CMBICH H
€IMHUIBI U3MEPEHNSI.
3HaeT ¢u3nMUecKue Npuodopsl u

METO/IBI 3MEpEHHS
(bU3MUECKUX BEIMUNH.
3HaeT OCHOBBI TEOpUHU

HNOrPEHIHOCTEN U3MEpPEHUN

(hM3NIECKHIA HKCTIEPIMEHT.
Moxer NIpOaHaIN3UPOBATh
Pe3yNbTaThl 3KCIEPHUMEHTA.
Ymeer IIPOBOJIUTH
CTaTUCTHYECKYIO0 00pabOTKy
PE3YyNBTaTOB HKCIIEPHUMEHTA.

IpeNCTaBIeHUAX O HpHUpone | GpHu3nUecKHe 3aKOHBI. | OCHOBHBIX bu3nIeCcKUX
OCHOBHBIX ¢m3H4ecKux | YCIEIHO — HCIIONB3yeT JUIsl | SBICHUH U HaBBIKaMH
SBJIICHUH, O NpPUYMHAX MX | OIHCAHHUS SBJICHHUH | PeILCHUS THUITOBBIX
BO3HMKHOBCHUS U B3aUMOCBS3H. | M3BECTHBIC ¢mudeckue | Qusmyecknx 3amad M 3amad
3Haet BCE OCHOBHBIC | MOZCIH. HOBBIILICHHOH CIIOKHOCTH.
(u3HYecKre 3aKOHBI, JIeXkKallue | YBEpeHHO INpUMEHseT 3HaHMs | Biameer HaBBIKAMH
B OCHOBE COBPEMEHHOH | 0  (PM3MYECKHX CBOWCTBAX | SKCIUTyaTallud NPHOOPOB |
TEXHHUKH " TEXHOJIOTHH. | OOBEKTOB U  SIBJICHUH B | 000OpyIOBaHMSI.
[IpencraBnsier cBsi3b QU3UKKM C | mpakTHYecKol nesitrensHocTH. | CHopMHUpOBaHBI  yCTOWYHMBEIC
= JpPYrMMH HaykamMu H  poiib | CaMOCTOSTENbHO TPUMEHSET | HaBBIKH  00paboTKu U
§ (pU3MYECKUX 3aKOHOMEPHOCTEH. | 3aKOHBI ¢buzuku JUISL | MHTEPIIPETalliud  Pe3yJbTaToB
2 g [lonaHO M pa3BepHYTO OTBEYAET | PELICHHS TEXHHYECKHX W | U3MEPEHHH.
z >~ Ha BCE OCHOBHBIC U | TEXHOJOTHYECKHUX MPOOIIEeM.
B = JOTIOJIHUTEJIEHBIE BOTIPOCHI CaMOCTOSITENIBHO TIPOBOIUT H
O & 3HaeT BCE OCHOBHBIC | IIAHUPYET ¢usmuecKuii
Q
= (bu3HYecKre  BEIMYHHEI U | KCIEPUMEHT.
2 bu3nueckue KOHCTaHTBI, | CaMOCTOATEIEHO MOXET
YBEPEHHO naeT UX | MpoaHaJIU3UpPOBATH
oIpezeNeHue, MOSICHSIET | PEe3yJIbTaThl DKCIEPUMEHTa W
CMBICI W Ha3bIBaeT EAMHHIBI | C/AENaTh BHIBOJBL
M3MEPEHUSL. YBepeHHO MIPOBOJUT
B monHoM o0ObemMe  3HaeT | CTaTHCTHYECKYIO 0OpabOTKY
¢busnueckue puoOopbI U | pe3ydabTaToB SKCIEPUMEHTA.
METOJIBI U3MEPCHUS
(M3MYECKUX BENMYMH, 3HACT
OCHOBBI TEOPHHU MOTPEIIHOCTEH
MU3MEPEHUI.
Xopoo npexacTasisier npupony | Gopmynupyer OCHOBHBIE | XOpOIIO BIIAIEET HABBIKAMH
OCHOBHBIX bm3nueckux | GpusHUecKue 3aKOHBI. | OIHCAHHUS OCHOBHBIX
SIBIICHUIA, MPUYHHBI uX | YBepeHHO HCHONB3yeT M | QU3MYECKUX  SBICHHH W
BO3HHUKHOBEHHMSI U | onMcaHus SIBJICHUH | HaBbIKaMH peuieHus
B3aUMOCBSI3H. W3BECTHBIE (u3NUeCKre | TUMOBBIX (U3MYECKHX 3a]ad.
3HaeT OCHOBHbIE (DU3MUECKHE | MOJIEINH. Bnaneer HaBbIKaMH
3AKOHEI, JIEHKALME B  OCHOBE YenemHo npuMeHsieT SHAHUA | spopryaTauu pHGOPOB 1
‘a COBPEMEHHOU TEXHUKH U |0 (QUIMIECKUX CBOMCTBAxX 6
5 TEXHOJIOTHH. o0bekToB W spieHmii B | OCOPYAOBAHIA.
= o
° g [pencraensier cBA3b (QU3MKU C | NPAKTHYECKOH NESTEIBHOCTH.
E > IpYrMMH HayKaMd M poib | Moxer ucrionpzopars | CPOPMHUPOBAHBI  HABBIKH
& ’E (GU3MUECKUX 3aKOHOMEPHOCTEH | 3aKOHBI (DM3UKH IS pelueHus | 00paboTKu 51
]
= g XOpOIIO  3HAeT  OCHOBHBIC | TEXHHYECKUX Y | gHTepIpeTaluu
e ¢bu3MyecKkre  BEIMYMHBI M | TEXHOJOTHYECKHX HpoOieM o
© pe3yIbTaTOB U3MEPEHUN
= (u3nyecKkre KOHCTAHTBHI, 3HAET | yMeeT MIPOBOJUTH




Hmeer npencrasieHue o | ®opmynaupyer mumb | Brapeer HaBBIKAMHU
Ipupoze OCHOBHBIX | HEKOTOPBIE OCHOBHBIC | OIHCAHHMS OCHOBHBIX
(hu3HIecKIx SBJICHUH, 0 | (u3uyeckue 3aKOHBI ¢U3NUeCKUX  SBICHUH, HO
NpUYMHAX HUX BO3HHMKHOBeHHs | C TpyAOM MPUMEHSET | AOMYCKAaeT OMIMOKH. BIAAEET
E U B3aUMOCBS3H. Wmeer | u3BecTHBIC ¢u3nUecKre | HaBBIKAMH PELICHUS TUIOBBIX
Q IpEeNCTaBIeHNEe 00 OCHOBHBIX | MOAENH TSt omnucaHus | GU3NUECKUX 3a1ad.
g (hM3MUECKUX 3aKOHAX, JICKAIUX | SIBICHUH. Orpanndenno | [IpuoOpen HaBBIKA
);‘ B OCHOBE COBPEMEHHOH | NMPHUMEHSET SHaHMA O | sKCIUTyaTalMM  HEKOTOPBIX
= TEXHUKU U TEXHOJIOTHH. (usnyeckux CBOIcTBax
8 [IpencraBnser cBsi3b (QU3UKU C | OOBEKTOB M SIBJICHUH B npuOopos 1
é JpPYIMMH HayKaMH. IIPAKTUYECKOU JEATEIBHOCTH. 000py10BaHHUsL.
° 3Haer ocHOBHble (u3uueckue | C  3aTpyAHEHUSIMH  yMEeT
g BEJINYMHEI u HEKOTOpPHIE | UCIIOJb30BaTh 3axonsl | C JOTIOJTHUTEIBHON
= W3UYECKHE KOHCTAHTBI, 3HACT | (U3UKH JUIS CIICHUS
= g)npez[eneﬂne, CMBICT " ;beXHquCKI/Ix P " noMOILbio 0OpalaTkBacT i
L HHTEPIIPETUPYET
= CIMHHUIIBI NU3MEPEHUs | TEXHOJIIOTHYECKHUX MPOOIIeM. .
5 (UBUYECKUX BETHYHH. Mosxet camocTostenpro | PE3YIBTAThl U3SMEPCHUH.
E 3HaKOM c (U3MYECKUMH | TPOBOAUTH HEKOTOPbIC
= npudopamu u MeTogaMu | (pU3NYECKHe SKCIIEPUMEHTHI.
S M3MEpeHUs ¢usnueckux | Heysepenno aHAJIN3UPYET
> BEJIMUMH, UMEET NPEJCTABICHUE | PE3y/IbTaThl SKCIIEPUMEHTA.
00 OCHOBax teopun | C JOMOIHUTENHHON MOMOIIBIO
HOrPEIIHOCTEN U3MEPEHUIT IIPOBOOUT  CTATUCTUYECKYIO
00paboTky pe3yabTaToB
JKCIIEPUMEHTA

Texkymuii KOHTPOJb OCYIIECTBISIETCS B TEUCHHE ceMecTpa B (popMe BBITIOIHEHUS W 3aIUTHI
71a00paToOpHbIX PadOT, TECTUPOBAHUS, BBIIOJHEHHUS WHIUBUIAYAJIbHOIO JOMAIIHETO 3aJaHus, Ha

4. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUA

MPaKTUYECKHUX (CEMUHAPCKUX ) 3aHATHUSAX.

JlabopaTopuble padoTbl. B nabopaTopHOM MpakTUKyME TI0 JUCHUIUIMHE TPEACTABICH
MepeveHb JIabOpaTOpPHBIX padOT, 00O3HAYEHBI IEb M 3aJadd, HEOOXOJMMBbIC TEOPETUUYECKHE U

MCTOANYCCKUC YKAa3aHHUs K pa60Te, NEPECUCHb KOHTPOJIBHBIX BOIIPOCOB.

3amuTa 1a00paTOpHBIX padOT BO3MOKHA ITOCIIE TPOBEPKHU MTPABUIIBHOCTH BBINOJIHEHUS 3aaHMs,
oopmMIleHHs OTUeTa. 3aluTa MPOBOAUTCS B (popMe codeceqoBaHus MPETNOIaBaTeNisi CO CTYICHTOM
no Teme jabopatopHoil paboThl. [IpuMepHBI mMepedeHb KOHTPOJIBHBIX BOMPOCOB JUISI 3aIUTHI

1a00paTOpHBIX PadOT NpeACTaBIEH B TAOIHULIE.

Ne | Tema mabopaTopHOit KoHTposbHBIE BOIPOCH

paboThI

1. JlaGoparopnas padota 0- | 1. Jaiite  ompeneseHME  OCHOBHBIM  BHJIAM  IOTPEIIHOCTEM.
1: O6pabotka | [IpupemuTe NPUMEPBI.

PE3yJIbTaToB 2. [aiite onpexpeneHue cpemHEro 3HAUYEHUs BBHIOOPKH, TUCIIEPCUH,
(usiraeckoro JIUCTIEPCHH CPEIHETO 3HAYEHHS U CPEIHEKBAIPATHYHOTO OTKJIOHEHHS.
OKCTIEpUMEHTa 3 Yrto Takoe mpsiMble, KOCBCHHbIE M COBMECTHBIE H3MEpeHUs?
[TpuBenure npumepsl.
4. OObBsiCHUTE Ha TpUMepe JBa MeToja OO0pabOTKM KOCBEHHBIX
HU3MEPEHUM.
5. Kak  3amuchIBalOT ~ OKOHYATENBHBIA  pE3yNbTaT  MPSIMBIX
HU3MEpEHU?

2. | Jlaboparopuas pabora 1- | 1. Coopmynupyiite oIpesieNeHre CIIe Ty OIINX BEJIMYHUH:
2 MsyuyeHue 3aKOHOB | [IceBJOBEKTOpP YIila IIOBOPOTA, ICEBJOBEKTOP YIJIOBOH CKOPOCTH U
BpaliareJbHOro YIJIOBOTO YCKOPEHMS, MOMEHT CUJIbl OTHOCHUTENBHO TOYKHM, MOMEHT
ABYOKCHILT UMITyJIbCa MAaTEPUAIILHON TOYKH M TBEPJIOTO TEA.




No Tema naboparopHoii KouTtponbsHbie Bompocsl
paboTHI
2. CopmynupyiiTe onpeneneHie MOMEHTa UHEPIMK MaTepUaIbHON
TOYKH M TBEPAOTO Tena. BeiBeaure popMyiry MOMEHTa WHEPITUU CTEPIKHS,
KOJbIla, AUCKA U I1apa.
3. Hoxaxute Teopemy lllteiinepa.
4. 3anummTe 3aKOH U3MEHEHHs MOMEHTa MMITyJbCa MaTepHuaIbHON
TOYKH U TBEPJOTO TeIa.
5. 3anummuTe  OCHOBHOW  3aKOH  JWHAMHUKH  BpAIlaTelIbHOTO
JIBHKCHHS.
3. | Jlaboparopnas pabora 1- | 1, Ha npumepe NBYX YacTHIl BBIBECTH 3aKOH M3MEHCHHUS MMITYJIbCa
5: Coynapenne mapos 910l cucteMbl. CHOpMyTHpOBATh YCIOBHS, NMPH KOTOPBIX COXPaHIETCS
HMMITYJIbC CUCTEMBI WIIM €ro MpoeKius. UTo Takoe BHEIIHNUE U BHYTPEHHHE
CHUTBI.
2. Hats monsTHE MexaHW4Yeckoil pabotel. [lpuBectn dopmymy mis
HaXOXACHUST paboThl MEPEMEHHOW CHIIBI MO KPHUBOJIMHEHHOMY Y4acTKy
TpaekTopun. Kakne cuiabl  Ha3bIBAIOTCA  KOHCEPBATHUBHBIMH |
HEKOHCEepPBAaTUBHBIMU. J|aTh MOHATHE MOTCHIIMAIBHON SHEPTHH.
3. JlaTb MOHATHE KMHETUYECKOM 3HEPrUM MaTepUaIbHOW TOYKU U
TBEpPJOro Tena. BeiBecTr TeopeMy 00 M3MEHEHHN KHHETUUECKOW YHEPTHH.
4. Ha mpumepe onHO MarepuanbHOM TOYKM BBIBECTH 3aKOH
HU3MEHEHUS €€ MNOJHOM MEXaHUUECKON SHEPIUH.
5. Uro Takoe yaap ynpyruil u Heynpyruii?
4. | JlaboparopHas paborta | 1. YpaBHEeHHE UI€AILHOTO W PEabHOTO Tasa.
2-2: Onpenenenue | 2- YpaBHeHHS TIPOIECCOB: HW30TEPMHUYECKOTO, H30XOPUUIECKOTO,
OTHOIICHYS M300apUIECKOro, a1nadaTuIecKoro.
TOILIOSMKOCTCH Fa30B 3. 3ammmmrte 1 3aKOH TEPMOAMHAMUKHA JJS  BBIIIEYKA3aHHBIX
MIPOIIECCOB.
4. Kak maxomutcs paboTa B TepMOAMHAMUKE?
5. Uro Ha3bIBae€TCA 4YHMCIOM CTemeHed cBoOombl Mosekynbl? Kak
CBSI3aHBI MOJIEKYJISIPHBIE TETUIOEMKOCTH Ta30B C YHCIIOM CTeTeHen
cB0OOBI?
5. | JIabopatopnasa pabora | 1. Kakwue cymecTByIoT ABIeHHs epeHoca?
2-4: Onpenenenne | 2- OOBSCHATH, MEXaHU3M BOZHHKHOBEHHS CHJ BHYTPEHHETO TPEHUS
xodbdumenTa (cun BSI3KOCTH).
BSIBKOCTI METOZIOM 3. [IpuBectu BBIBOJ ypaBHEeHUsT HhI0TOHA /15 Ta30B. }
4. Jate TmOHATHE JaMHMHApHOTO U TYpOYJIEHTHOTO TEYEHHIA.
Croxkca. Ddusnueckuii cMmpic yncia PeriHonbaca.
5. IlpuBectn  ¢opmyny  Crokca.  VYkasaTb  IpaHHLIBl €€
MIPUMEHIMOCTH.
6. JlaGoparopnas pabora 3- | 1. B kakux emuHUIAX uU3MepsieTcs deKTpoéMKocTh? JlaiiTe ompeseneHue
5: Onpezlenel-me OTHUX €AWHUI] U BBIBEAUTC COOTHOUICHUEC MEXKY HUMU.
EMKOCTH KOHACHCATOPOB 2. OT KakWX BEJIMYHH 3aBHCUT EMKOCTH IIJIOCKOT0, NUIMHAPHUYCCKOIO U
C NOMOIIBIO | MIAPOBOTO KOHHGHC&TOPOB?
0aJINCTUYECKOTO 3. YTo moHUMaIoT Iona EMKOCTBIO MIPOBOAHUKA, KOHHGHcaTOpa?
raapBaHOMETpa 4. OOBsIcHUTE YCTPOMCTBO M TPUHIMI JICHCTBUS  OalNIMCTHYECKOTO
raJlbBaHOMETpA.
5. Kakoii ¢wu3uueckuii cmpIcl  OATMCTUUECKONW — MOCTOSTHHOW?
Enunuiiel e€ uamepenus.
7. | JlJabopatopHas pabota | 1. MarautHoe moje. HanmpspkeHHOCTh W WHIYKIHS MarHUTHOTO
oJisl, CBsI3b MexXAy HuMU. 3akoH buo-Casapa-Jlannaca.
3-10(H) Ormpenenenue | 2. [IpuHIIMTT  CYyNEepHO3UIMK ISl HWHAYKIIAA W HaMPsSDKCHHOCTH
YACJIBHOT'O 3apsaa MArHuTHOTI' O I10JI4.
OIEKTPOHA ~ METOIOM 3. JleficTBie MarHMTHOTO TOJS Ha JBHXKYILIMECS JJIEKTPUYECKHE
MArHETPOHA. 3apsaasl. Cuita JlopeHna.

4. JeiicTBie MarHUTHOTO TONS Ha JJeKTpuueckne Toku. Cua




Ne Tema nabopaTopHOi KonTponbHbIe Bonpocs!

paboTHI

Awmriepa
5. YCTpoHCTBO W NOPUHIMUIT JEHCTBUS MarHeTrpoHa. JIBukeHue
3NEKTPOHA B MAarHETPOHE.

8. JlaboparopHas pabora | 1. Yro Ha3biBacTCs UHTEpEpEHIHECH cBeTa?
4_2: OHpeﬂeHeHI/Ie 2. ,Z[aTI) TIOHATHUE O MOHOXPOMATUYCCKUX U KOTCPCHTHBIX BOJIHAX.

3. OxapakTepu30BaTh HHTEPPEPECHIUOHHYIO KAPTUHY B TOHKUX IJICHKAX.
pajunyca KpHBm%H 4. OOBACHUTD ONITHYECKYIO CXeMY "KOJIell" B OTPaXCHHOM CBETE.
IIIOCKOBBIITYKJIIOU 5. [Touemy B neHTpe Kosew Hpl0TOHA B OTpa)KEHHOM CBETE BCETJa TEMHOE
JIMH3BI C TIOMOILBIO ISTHO?
konen Herotona

9. | JIaboparopuas pabdora | 1. Kakoli cBer Ha3pIBaeTCI €CTECTBEHHBIM, MOJSPU30BAHHBIM,
4-5: [IpoBepka 3akoHa IJIOCKOTIOJISIPU30BAHHBIM?
Mamoca 2. UYto Takoe onTHYECKas OCh, IJIABHOE CEUCHHE?

3. OxapakTepu30BaTh CIOCOOBI ITOTYIESHUS TUIOCKOTIOIIPH30BAHHOTO

CBeTa.

4, ChopmynupyiiTe 3akoH Manoca ©  HEBO3MOXHOCTH €TI0

MPUMEHEHUS U1 €CTECTBEHHOI'O CBETA.

5. Kak  u3MeHHTCS HHTEHCHBHOCTb CBETa, €CIH MPOMYCTUTh

€CTETCBEHHBII CBET Uepe3 [Ba MOJSIPU3ATOPa, IUIOCKOCTH KOTOPBIX

oOpa3zyror yron a  ?
10. | JlaboparopHas padora | 1. JlaTp onpeneneHrst OCHOBHBIM XapaKTEPUCTHUKAaM TEIJIOBOTO M3JIyYEHUSI.
4-8: OmneITHAS 2. Kak cBs3anbl Mexay co0oil HMHTerpajibHas H CIEKTpajibHas

IIPOBEPKA 3aKOHOB

Jy4encIycKaTeJIbHbIe CIOCOOHOCTH Tea?
3. Uro Takoe abcomorHo uépHOoe Teno? Kakme Tema MOXKHO

BHEIIIHETO .
paccMarpuBath Kak abCONIOTHO YEPHBIE?

(oroddpexra. 4, ChopMyIupOBaTh OCHOBHBIE 3aKOHBI TEIIOBOTO U3ITyYEHHS.
5. B uém cocToMT, M Kak ObLia ONpeseseHa «yJabTpaduoneToBas
Karactpoga»?

Kpurepuu onienuBanus nabopaTopHoi pabOTHI.

Orenka

Kpurepuu onenuBanus

5

CryneHT BBINONHWI pPabOTy B TOJIHOM o00BeMe C COOJNIOJEHHEM HEOOXOIUMOM
MOCJIEIOBATEIEHOCTA  TIPOBEJICHHUST OTBITOB M W3MEPEHUH, CaMOCTOSATENFHO U
palMOHAIFHO BBHIOPA M IMOATOTOBMII IS ONBITA Bce HE0OX0IMMOe 000pyJ0BaHHE, BCE
OTIBITHI TIPOBEII B YCIOBUSIX M PEXKHUMaX, 00CCIEUNBAIONINX MOTYyYCHHUE PE3YyIbTaTOB M
BHIBOZIOB C HaumOONBIIEH TOYHOCTHIO, B TMPEICTABICHHOM OTYETE IMPABWIBHO U
AKKypaTHO BBITOJIHWI BCE 3aMUCH, TAOIUIIBI, PUCYHKH, YEPTEXKH, IpauKH, BEIYHUCICHUS
U cJenal BBIBOJBI, NPABWJIBHO BBIMOJHWI aHAJIU3 IOTPELIHOCTeH, coOmoaan
TpeGoBaHus 0€30MaCHOCTHU Tpy/a.

CryneHT BBINONHWI pabOTy B TOJHOM o00BeMe C COONIOJICHHEM HEO0OXOIUMOM
NIOCJIEIOBATENIBHOCTH  TPOBEACHHUS ONBITOB M WM3MEPEHUHM, CaMOCTOATEIbHO U
palMoOHAIBbHO BHIOpPAaT M MOATOTOBWJI Ui ONBITa BCE HEOOX0AMMOE 000pylIOBaHME,
OJTHAKO OIBITHI TPOBEN B YCIOBHUAX U PEKUMax, HE OOECIECUMBAIOIIUX IOTyuYCHHE
pE3yJIbTaTOB M BBIBOAOB C JOCTaTOYHOW TOYHOCTBIO, B IIPEACTABICHHOM OTYETE
NPaBUIBHO U aKKYPATHO BBINOJIHWII BCE 3aIMCH, TAOJINIbl, PUCYHKHU, YEPTEXKHU, TpaPUKH,




Onenka Kputepun oneHnBanus

BBIUMCJICHUS] M CJAEJTal BBIBOABI, MNPABWIBHO BBHIMOJIHWI aHaJIW3 MOTPEIIHOCTEH,
cobmoiann TpeboBaHusl OE30MACHOCTH TPYAA, JOIMYCKal HE3HAUYUTENIbHBIE OIIUOKH MPH
OTBETE Ha JIOMOJIHUTEJIbHBIE BOIIPOCHI.

3 CryneHT BBINONHWI pPabOTy B TOJHOM 00BeMEe C COONIOJCHHEM HEOOXOIUMOM
MIOCJIEIOBATEILHOCTH MPOBEICHUS ONBITOB M M3MEPEHUH, BBIOpAT U MOJITOTOBUI JUIS
OTIBITA BcEe HEOOXO0AMMOE 000pyIOBaHKE, OJJHAKO OTBIT MPOBOMIICS B HEPAIIMOHAIBHBIX
YCIOBHAX, YTO TMPHUBEIO K MOJYYCHHUIO PE3yJIbTATOB C OOJIBIICH MOTPENIHOCTHIO, B
oT4eTe OBUIM JOIYIICHBI B OOINEH CIOKHOCTH He Oojee NBYX OMMUOOK (B 3amucsx
€IMHUI], W3MEPEHHSX, B BBIUUCICHHIX, Tpadukax, TaOJMIaX, CXeMax, aHaIHu3e
MOTPEIIHOCTed W T.JI.), HE NPUHIMIUAIGHOTO JUIsl JaHHOW pabOThl XapakTepa, He
MOBJIUSIBIIMX Ha PE3YJIbTAT BBIOJHEHHUs, COOI0a TpeOoBaHMs 0€30IMacHOCTH Tpy/a,
JIOITyCKaJl HE3HAYMTEIIbHBIE OIMOKH IPH OTBETE Ha JOMIOJIHUTEIBHBIE BOIIPOCHI.

2 CryneHT BBINONHWI paboOTy HE B MOJHOM OObeMe, HE CyMen BbIOpaTh AJs OMbITa
HeoOXxoaumMoe 00OpyIOBaHUE, OIBIThI, HW3MEPEHUs, BBIUMUCICHUSA, HAOIIOICHUS
MIPOU3BOMIIMCH HEMPABUIHHO, B OTUETE ObUIM JIOMYIIEHBl MHOXKECTBEHHBIC OIIMOKH, HE
BBITTOJIHWJI aHAJIN3 TIOTPEITHOCTEeH, He coOmonan TpeOoBaHUs OE30MacHOCTH TpyHa,
JIOITYCKaJl ONIMOKH MPH OTBETE HA JOTIOJTHUTEIHHBIC BOIPOCHI.

IIpakTnyeckne (ceMMHAPCKHE) 3aHATHS.

Ha npakTudeckux 3aHATHAX paccMaTpUBaeTCS MPUMEHEHHE 3aKOHOB (U3UKU IS PEHICHUS
TUIOBBIX 33]1a4 110 CJIEAYIOIIUM pa3ieam:

Mexanuka (KuHematnka ¥ JWHAMHMKa TIOCTYMATEIbHOIO U BpaIIaTEIbHOTO JBHXKCHUS.
Mexanudeckass paboTa, MOIIHOCTb. 3aKOHBI COXpaHEHHMS M WM3MEHEHHUS B MeXaHUKe. MexaHuka
TBEPJIOTO TeNa.).

Mouaexyasipias ¢puznka U TepMoguHaMuKa (3aKOHBI UJI€ANBHOTO ra3a. SIBleHus mepeHoca.
TenmoBsie mammnebl. [ukn Kapro. DHTponus. YpaBHEHHE peaIbHOTO Ta3a.).

JIEKTPUYECTBO W MarHeTu3M (DJIEKTpUUYECKOE T0JIe B BaKyyMe M BenlecTBe. 3akoH KyoHa.
Teopema I'aycca. [loctosiHHbIN 3nexkTpuueckuil Tok. IIpaBuina Kupxroga. DnexrTpuueckue TOKU B
MeTaJulaxX, BaKyymMe M razax. MarHutHoe mnoiie B BakyymMe M BemiecTBe. 3akoH bHo-CaBapa-
Jlarmmaca. Cuitbl Amniepa u JIopenua. SIBineHue 3J1eKTpOMarHuTHOM MHAYKIHMH. 3akoH Dapanes aist
3JIEKTPOMArHUTHOM wuHAYKUMU. IlpaBuiio Jlenna. SBienue camomHAykuuu. TOK CMeIIEHHS.
VYpaBuenust Makcsemna).

Konebanus u Bosnbl (MexaHuueckue KoyeOaHUs, JIEKTPOMarHUTHBIE KojebaHus. YTpyrue
BOJIHBI. DJIEKTPOMArHUTHBIE BOJIHBI).

Onrtuka (I'eomerpruueckast 1 BOJTHOBAsI ONTHKA).

KBanroBas ¢usuka (Crpoenue aroma. KBanroBas npupoja uzinydeHus. KBaHTOBBIE SBJICHHS B
OTNTHKE. DIIEMEHTHI KBAHTOBOM MEXaHUKHU. SIBIEHHE paaroaKTUBHOCTH. JledekT Macchl U IHEpPrus
CBSI3M Si7[pa. 3aKOH PAIMOAKTUBHOTO PacIiaja).

O1neHOYHBIC MaTEpHAIIBI 10 y4eOHOW JUCHUILINHE «DPU3HKa» MPEACTABISIOT COO0H KOMIUICKT
3a/1a4 )1 padOTHI CTY/ICHTOB Ha MPAKTUYECKHUX 3aHATHUSAX B XOJ€ U3YUCHUSI TUCIUIUIAHEI.

Kaxknas npaktuyeckas paOoTa BBITOJHSICTCS CTYJACHTAMH B XOJ€ Y4COHOrO 3aHSTHS WJIH BO
BpeMs, OTBEIEHHOCHA CaMOCTOSITEIBHYIO BHEAyJIUTOPHYIO pPabOTy CTyJEHTa TIOCe H3ydYeHUs
COOTBETCTBYIOILLEH TEMBI.

Kpurepuu onieHHBaHMsI pelIEHUs 33/1a4 HAa IPAKTUUECKUX 3aHATHUSAX.

Kpurepuu onenuBanust




Ornenka 5 (OTIMYHO) BBICTABIISIETCS] B CIy4asx IOJIHOTO BBITTOJHEHHUS BCEro 00bEMa paboTHI,
OTCYTCTBUA CYHICCTBCHHBIX [$)i185(810) 4 IOpHU BBIYHUCICHUAX KU IMOCTPOCHUAX I‘paCI)I/IKOB U PUCYHKOB,
IPaMOTHOTO ¥ aKKypPaTHOTO BBITIOJTHEHUS BCEX 3a/IaHUH, HAIWYHSI BRIBOJIA.

Orenka 4 (XOpoIo) BBICTABJISACTCS B ClIydae IOJHOIO IPH HAJIMYHMK BBIIOJHEHUS BCero o0béMa
paboThl U HECYIIECTBEHHBIX OIIMOOK MPH BBIYUCICHUSXH MOCTPOSHUU TPaUKOB M PUCYHKOB, HE
BIUSIIONIUX HA OOIMIA Pe3yabTaT PEIICHHUS.

OHGHKa 3 (y,I[OBJ'ICTBOpI/ITCJ'IBHO) BBICTABJISICTCA B ClIydasdX B OCHOBHOM ITIOJHOI'O BBIIIOJIHCHUSA
paGOTBI npyu HAJIX4YUHU OH_II/I6OK, KOTOPBIC HC OKa3blBalOT CYIICCTBCHHOI'0 BJIMAHUSA Ha
OKOHYATEIIbHBIN PE3YIbTAT.

Onenka 2 (Hey10BJIETBOPUTEIBHO) BBICTABIISIETCA B CIy4yae, KOrja JOMYyIIeHbl IPUHIUIINATIbHBIE
omKnOKK (mepernyraHbl (OpMyJibl, HapylIeHa I0CIEA0BAaTEIbHOCTh BBIUMCIEHUH, OTCYTCTBYET
nepeBo puzndyeckux BenuuuH B cuctemy CU u 1.71.).

TunoBbie 3aJaHudA 1A paﬁoTbI Ha IMPAKTHYCCKUX 3aHATHUHAX.

1. VpaBHeHHE NPAMOJMHEHHOTO ABUKEHUS UMEET BUJ X = At+B-t, rae A= 3 m/c, B= - 0.25
m/c?. TIocTpouTh TpPauKH 3aBHCHMOCTH KOOPAMHATHI H OyTH OT BPEMEHHU JUIsl 3aJaHHOTO
TIBYKEHHUSL.

2. Teno manmaet ¢ BoicoThl 100 M 6e3 HaYaIBHON CKOPOCTH. 32 KaKoe BpPEMs TEJIO MPOXOJIUT
HEepBbIM MeTp, nocae Huil MeTp cBoero mytu? Kakoil myTh IpoXOAUT TEJIO 3a NEPBYIO, MOCIEIHIOK
CEKYH/Iy CBOETO JIBHIKCHHUSI?

3. K obony nucka maccoro m=>5 Kr npuiiokeHa octostHHas kacatenbHas cuina P=20 H. Kakyro
KMHETUYECKYIO 3HEPTHI0 OyJIeT UMETh JUCK depe3 t=5 ¢ mocie Havyaja AeWCTBUS CUIbI?

4. BeHTunATOp Bpam@aerca co CKOpOCThio, coorBercTByromer 900 o06/mMun. Ilocne
BBIKJIFOUEHHSI BEHTHJISITOP, BpalIasich pPaBHO3aMEIUICHHO, C/IENall 10 OCTaHOBKH 75 00. Pabora cun
TopMokeHus paBHa 44.4 JIx. Haiitu: 1) MOMEHT HHEpUUM BEHTWJIATOpPA, 2) MOMEHT CHJIbI
TOPMOYKEHHS.

5. Muck BecoMm B 10 H u auamerpom 60 cM BparaeTcst BOKpYT OCH, POXOSIIEH yepe3 HeHTp
MEePIEHIUKYISIPHO €ro IiockocTu, aenas 20 o6/cek. Kakyroo paboTy Hamo COBEpPUIUTH, YTOOBI
OCTaHOBUTH JTUCK?

6. Ha 6apaban maccoit M=9 kr HaMOTaH HIHYp, K KOHILY KOTOPOTO PUBS3aH TPy3 MacCod m=2
kr. Haiitu yckopenue rpysa. bapaban cuutaTh 0IHOPOJIHBIM LIMIUHIPOM. TpeHuemM npeHeopedb.

7. Ckonbko BpeMeHU OyneT cKaTblBaTh 0€3 CKOJbXEHHs OOpyd C HAKJIOHHOH IUIOCKOCTH
mumHon 1=2 M u BeIcoTOM h=10 cMm?

8. Ilyms maccoir 10 T nerur co ckopocthio 800 m/c, Bpamasich OKOJIO MPOJOJIBHON OCH C
gactoTod pasHoil 3000 ¢t [TpyaMMas mynro 3a HWIMHAP IUAMETPOM 8MM, ONPENEIUTH HOJIHYIO
KMHETUYECKYIO SHEPTHUIO MYJIH.

9. MaxoBHUK, MOMEHT HHEPIIUU KOTOPOro paseH 40 Kr-M?, Hagan BpalaTbcs PaBHOYCKOPEHHO
W3 COCTOSIHUA TOKOSI MoJ JeilcTBUeM mMomeHTa cwibl M = 20 H-M. Bpamenus nmpoaoskanocs B
teuenue 10 c. OnpenenuTb KHHETHYECKYIO dHEpruio T, mpHoOpeTeHHYI0 MaXOBUKOM.

10. B uenrtpe ckampu JKyKOBCKOTO CTOHT YEJIOBEK H JIEPXKHUT B PyKax CTEP)KEHb IUTHHOH 2,4 M U
Maccoil 8 Kr, pacrmojOKEeHHbIH BEPTHUKAIBbHO MO OCH BpalleHus ckambU. CKambsl C YEJIOBEKOM
BpAIllaeTCs ¢ 4acTOTOM nj=1 ¢, C kakoii wacToroii ny OyJeT BpaIaThCsl CKaMbsl C YETIOBEKOM, €CIIH
OH IMOBEPHET CTEPXKEHb B TOPU3OHTAIbHOE MosokeHne? CyMMapHbIi MOMEHT HHEPIIMH YelloBeKa U
CKaMbH paBeH 6 KI'M".

11. HakJoHHas IJI0CKOCTh, 00pasyromias yroi 25° ¢ MI0CKOCTBI0 TOPU30HTA, UMEET JUTHHY 2M.
Teno, nBUrasch paBHOYCKOPEHHO, COCKOJB3HYJIO C 3TOW IIOCKOCTH 3a Bpemsi 2c¢. OmnpenenuTb
K03 (DUIIUEHT TPEHUSs Tela O MIOCKOCTb.

12. Yepe3 HenoaBWXHBIA OJIOK Maccoi paBHOUW 0,2 KI' MEPEKUHYT IIHYP, K KOHIIAM KOTOPOTO
MpUKpenuau rpy3sl Mmaccamu my = 0, 3 xr u mp = 0, 5 xr. Onpenenuts cuibl HaTsDKEHUS T1 1 T
mHypa 1Mo o0e CTOpPOHBI OJIOKa BO BpeMsl IBWIKEHHS TPY30B, €ClId Macca OJloka paBHOMEPHO
pacripeniesnieHa 1o ooomy.

13. C xakoif HauMEeHbIIIeH BBHICOTH h JOKEH HauaTh CKAaThIBAThCS aKpoOaT Ha Bejocumene (He




paboTast Horamu), 4ToObI IpoexaTh MO JOPOXKKE, UMerolIel Gpopmy "MepTBO# netnu " paanycom R
=4 M, ¥ HE OTOPBAThCS OT JIOPOKKH BepxHEeH Touke netau? TpeHuem npeHeopeds.

14. ]JIBa Heympyrux Tejla, Macchl KOTOPBIX 2 U 6 Kr, JBHXKYTCS HABCTpEUy APYr APYTYy cO
CKOpOCTSIMH 2 M/c Kaxaoe. OnpeaenuTs MOIYIb U HAMpaBiIeHHE CKOPOCTH Ka)XJIO0Tr0 U3 ATHUX Tell,
rocie yaapa.

15. I'panara, jeteBmias co ckopocThio 10M/c, pazopBanachk Ha JiBa OCKOJIKa. bobiioit 0CKoOK,
Macca kotoporo cocrasisiia 60% wmaccbl BCEl rpaHaTbl, MPOJOJKAJI JBUIATbCS B IPEKHEM
HaIpaBJICHUH, HO C YBEJIMYCHHOM CKOPOCTHIO, paBHOM 25M/c. HaliTh CKOPOCTh MEHBIIIETO OCKOJIKA.

16. Bo3ayx obvemom 1,45 M°, HAXOMAIIHAHACS npu temneparype 20°C u gasnenun 100 xlla,
MPEBPATHIIH B KUIKOE cocTosiHue. Kakoit 00beM 3aiiMeT KUAKUH BO3IYX, €CIIH €T0 IIOTHOCTh 861
KI/M?

17. KakoBa Obuta HayanbHas TeMIlepaTypa BO3/AyXa, €ciH Mpu HarpeBaHuu ero Ha 3 K oObem
yBesnnumicsa Ha 1 % oT nepBoHayanbHOTro?

18. Kaxkas macca Bo3ayxa BBIHAET U3 KOMHATHI 00beMOM V=60M Mpu MOBBIIIEHUH TEMIIEPATYPhI
ot 71 =280 K 1o 72 = 300 K nipu HOpManbsHOM JaBICHUH?

19. Temmneparypa Bo3nyxa B KoMHaTe o0beMoM 70 m® 6bu1a 280 K. TTocie Toro kax MPOTOMMIN
neys, Temmeparypa nojansiack 10 296 K. Haiitu paboTy Bo3yxa Mpu pacliupeHuu, €CIIH 1aBJICHHUE
nocrossHHo 1 paBHo 100 kI1a.

20. Ha mens mmpuHON 2 MKM MaJaeT HOPMAIBHO MapauIeIbHbBIN My4Y0K MOHOXPOMAaTHYECKOTO
CBeTa C JUIMHON BONHBI A=589 HM. HaiiTu yripl, B HampaBiIeHHH KOTOPHIX OyAyT HaOIIOIaThCS
MUHUMYMBI CBETA.

21. T'opu3oHTaJIbHBIE PENBCHI HAXOAATCA Ha paccTosnuu 1=0,3 M apyr ot npyra. Ha HuX nexut
CTEpKEHb, NMEPIEHIUKYISAPHBIA penbcaM. Kakoil nomkHa ObITh MHIYKIMS MarHUTHOTO MOJIS JUIsS
TOTO0, UTOOBI CTEP)KEHb Havall ABUTAThCS, €CIIU M0 HeMy mponyckaercs Tok [p=50 A? Koaddumuent
TpeHUsl cTepkHs 0 penbebl k=0,2. Macca crepxxns 0,5 kr.

22. JludpakuuoHHas KapTUHaA HaOJIOJaeTcs Ha PAcCTOSHUM 4 M OT TOYEYHOI'O HCTOYHHKA
MoHoxpomaTnueckoro ceera (A=500 um). Ilocepennne Mexay SKpaHOM M HMCTOYHMKOM CBETa
nomelneHa auadparma ¢ KpyrieiM oTBepctueM. Ilpu kakoMm paaumyce oTBepcTusi LEHTpP AUPpak-
LIMOHHBIX KOJell, Ha0II0JaeMbIX Ha 3KpaHe, OyeT Haubosee TEMHBIM?

23. JlBa 3apsDKCHHBIX IIApHKA, IMOABEIICHHBIX HAa HHUTAX OJWHAKOBOH JJITMHBI, OIYCKAIOTCS B
kepocuH. KakoBa 1o/kHa OBITH IUIOTHOCTH MaTepHaja IapUKOB, YTOObI YIo PacX0oxkKJICHHUs HUTEH
B BO3/lyX€ U B K€pOCHHE ObLI OJUH U TOT ke? JlMudneKTpuueckas MPOHUIIAEMOCTh KEPOCUHA €=2,
IIJIOTHOCTb KEPOCUHA p=0,8r/CM3.

24. BpUUCIUTH pagnychl NEPBHIX MATH 30H DpeHens A cirydasi TUIOCKOW BOJHEIL. PaccrosiHue
OT BOJIHOBOI MOBEPXHOCTH J0 TOUKH HaOoqeHus paBHO 1 M. J[mrHa BostHBl A=500 HM.

25. DNEeKTpOHBI, JICTANIME B TEJICBH3UOHHON TpyOke, oOmamaroT sHepruei 12 k3B. TpyOka
OpUEHTHPOBAHA TAK, YTO JJIEKTPOHBI IBHUXKYTCS NOPU30HTAIBHO C IOra Ha ceBep. BepTukanbHas
COCTaBJIAIOIIAsA 36MHOI'0O MAarHUTHOI'O IIOJISA HaIlpaBJIEHA BHU3, U €r0 UHIAYKLHUS B=5,5*10"Tu. B
KakOM HampaBlIeHUU OyAeT OTKJIOHATHCA JJIEKTPOHHBIA Jyd? KakoBO yCKOpeHHE KaXKAO0ro
anekTpoHa? Ha ckoibKo OTKIOHUTCS Jiyd, IposieTeB 20 ¢cM BHYTPH TE€JIEBU3HOHHON TpyOKU?

26. Konbua HproToHa 00pa3yroTcsi MeX1y IIOCKUM CTEKJIOM M JIMH30HM ¢ palycoM KPHUBHU3HBI
8,6 M. MOHOXpOMAaTHYECKUI CBET MaJaeT HOPMaIbHO. M3MepeHnsMH yCTaHOBIIEHO, YTO JTUAMETP
YEeTBEPTOTO TEMHOTO KOJIbLA (CUMTAasl IIEHTpaJIbHOE TEMHOE MATHA 3a HyJeBoe) paBeH 9 mm. Haiitu
JUITMHY BOJIHBI II4/IAl0ILETO CBETA.

27. PeakTuBHBIH CcaMOJIET, WUMEIOIIMNA pa3Max KpbeUibeB 50 M, JIETUT TOPU3OHTAIBHO CO
ckopocthio 800 km/4. OmpenenuTh Pa3HOCTh MOTECHIIMAJIOB, BO3HHUKAIOIIYI0 MEXIY KOHIIAMH
KPBITBEB, €CIIM BEPTHKANbHAS CIAraiomias MHIYKIMA MarHATHOTO Tojis 3emimn paBHa 5*10™ T
Mo03kHO 711 UCIIOJIB30BAaTh ATY PA3HOCTh MOTEHIUAIOB JJIsl K3MEPEHUs CKOPOCTH MOJIETa camoJiéra?

28. B ompite FOHra OTBEpCTHS OCBEIIAINCh MOHOXPOMATHYECKHM CBETOM JJIMHOW BOJIHBI
A=600 HM, pacCTOSHHE MEXIy OTBEPCTHSAMH | MM W pacCTOSHHE OT OTBEPCTHH 110 dKpaHa 3 M.
Haiitu nonoxeHue Tpex nepBbIX CBETJIBIX MOJIOC.

29. IlpoBomHuK AMUHOM 1=1 M ABMXETCS CO CKOPOCTBIO V=5 M/C MEPIEHAUKYIAPHO K JIMHUSAM



MHAYKIMH OJHOPOJHOTO MAarHUTHOTO 1osid. ONpenenuTs BEINYUMHY MHIYKIUU MarHUTHOTO I10JI,
€CJIM Ha KOHIIaX MMPOBOJHUKA BO3HUKAET pa3HOCTh noreHunanos 0,02 B.

30. Jlyd cBeTa majaeT Ha IUTOCKOMAPAIUICNbHYI0 CTEKISHHYIO IUIACTHHKY moj yriom i=60°.
KaxoBa tonmuna miactunku d, ecinu npu Beixonae u3 He€ imyd cmectuics Ha 20 mm? [lokaszarens
IpesioMiIeHus cTekia n=1,5.

31. Yerblpe OINHOMMEHHBIX 3apsiia ( PACHOJIOKEHbI B BEpIIMHAX KBajapaTa CO CTOPOHOH a.
KaxkoBa Oyner Hanps»KEHHOCTh TOJIST HA PACCTOSHUU 2a OT IEHTpa KBajapara: 1) Ha mpoAOIKeHUN
JMaroHaly; 2) Ha MPSMOH, IPOXOIAIIEH Yepe3 IISHTP KBaparTa U MapajuieJIbHONH CTOpoHaM?

32. YcraHoBKa Ui mosydyeHHs: Kosel HbroToHa ocBemiaercss MOHOXPOMATHYECKHM CBETOM.
HaGntonenue Beznercss B OTpa)keHHOM cBeTe. Paguychl JBYX COCEIHUX TEMHBIX KOJIELl paBHBI
cooTBeTcTBEHHO 4,0 1 4,38 MM. Paauyc kpuBu3HbI JIMH3bI paBeH 6,4 M. HaliTu nopsakoBble HOMeEpa
KOJIEL ¥ JUIMHY BOJIHBI IA/IAIOLIETO CBETA.

33. B ombiTe ¢ 3epraniamu @peHenst pacCTOSHUE MEXTy MHUMBIMU N300paKeHUSIMH MICTOUYHUKA
cera Obulo paBHO 0,5 MM, paccrosiHME€ A0 3KpaHa 5 M. B 3eneHoM cBeTe NOJY4YMIIUCH
UHTEP(EPEHITMOHHBIE TIOJIOCH HA PACCTOSHUU 5 MM JpyT OT apyra. HallTu JuiMHY BOJIHBI 3€JI€HOTO
CBeTa.

34. Kycok mpoBoga AnuHOM =2 M cKiaapIBaeTcs BABOE W €r0 KOHIBI 3aMBIKAIOTCS. 3aTeM
IPOBOJl pAacTArMBaeTCsl B KBagpaT TaK, 4YTO IUIOCKOCTh KBajpaTa MEpIEeHIUKYJIsIpHA
TOPU30HTAJIBHOM COCTABJIAIOIIEH WHIAYKIMM MAarHUTHOTO TOJIS 3eMIH B=2*10" Tu. Kakoe
KOJINYECTBO 3JIEKTPUUECTBA IPOMAET uepe3 KOHTYP, €Cliu ero conporusienue R=1 Om?

35. CBer oT MOHOXpOMaTHYECKOro cToYHMKa (A=600 HM) MagaeT HOpMaJIBHO Ha ITuadparmy ¢
KpyrJibIM oTBepcTHeM. JluameTp oTrBepcTHs 6 MM. 3a auadparmMoil Ha paccTOSHUU 3 M OT Hee
HaxoauTcs dkpaH. 1) Ckonbko 30H @PpeHens ykiaasiBaeTcss B orBepcTun auadparmel? 2) Kakum
OyzeT HeHTp JUPPAKLUOHHON KapTUHBI HA SKpaHe: TEMHBIM UJIH CBETJIBIM?

36. DJEeKTpOH, JBUTABIIUICSI CO CKOPOCTHIO 5*10°w/c, Breraer B MapajuieTbHOE €ro JABUKEHHUIO
aJleKTprueckoe moje HamnpsbkeHHocTbio 1000B/M. Kakoe paccTosiHue mpoHaET 37eKTpoH B 3TOM
I10JI€ 10 MOMEHTA OCTaHOBKHU U CKOJIbKO BPEMEHM €My JUIs 3TOro norpedyercs?

37. Jlyu cBera majaeT Ha IUIOCKONApPAJJIENbHYIO CTEKISHHYIO IJIACTUHKY IOJ YIJIOM i=60°.
KaxkoBa Tommuna mimactuHku d, eciau nmpu Beixoae u3 He€ ayu cmectmiics Ha 20 mm? [lokazarens
IIpesIoMIIeHUs cTekna n=1,5.

38. DNeKTpOH, ABUTABIIUICSI CO CKOPOCTHIO 5*10°w/c, Breraer B MapajuieTIbHOE €ro JABHKEHHUIO
aJleKTpuueckoe Tmosie HampsbkeHHocThio  1000B/m.  Kakyro nmomto  cBoeil mepBoHayaibHOU
KMHETUYECKOM 3HEPIrUM MOTEpSET AIEKTPOH, JBUTasCh B 3TOM IIOJIE, €CIU AJIEKTPUUYECKOE IO0JIe
oOpbIBaeTcst Ha paccTosHuU 0,8CM MyTH JI€KTpoHa?

39. UccnenoBanme cnektpa u3inydeHus: CoiHIIA MOKa3bIBAET, YTO MAKCHMYM CIIEKTPAJIbHOU
TUIOTHOCTH HYHEPreTUYecKOil CBETMMOCTH COOTBETCTBYeT JuiMHE BOJHBI A=500 HM IlpumHumas
ConHile 3a 4epHOE TeNOo, ONPEAETUTh MAacCy M 3JEKTPOMArHUTHBIX BOJIH (BCEX JUIMH), U3ITy4aeMbIX
Connuem 3a 1 c.

40. Ompenenuth Temriepatypy I, MpH KOTOPOH SHEPTreTHYECKash CBETHMOCTh YEpHOTO Tela
paBua 10 kB1/m” .

41. BpuuciauTh YacTOTHI BpaIlleHHs OJJIEKTPOHA B aTOME BOJIOpOJa Ha BTOPON M TPEThbel
opbutax. CpaBHUTh 3TH YacTOThl C YAaCTOTOW TraMMa W3JIY4YeHHs NpU INEepexojie SJIEKTPOHA C
TpeThel Ha BTOPYIO OPOHTY.

42. Tlotok »neprun d., U3IyyaeMblii U3 CMOTPOBOTO OKOIIIKA IJIABMJIBHOW TeuH, paBeH 34 Br.
Onpenenuth Temmeparypy 1 Medu, eCu TIOIAh OTBEPCTHS S = 6 oM’

43. Ompenenuts  noctosHHyto  [lmanka  h, ecim  wu3BecTHO, YTO  (POTOINEKTPOHBI,
BBIPbIBa€MbIE C TOBEPXHOCTH HEKOTOPOTO MeTaljia cBeToM ¢ yactoro 2,2*¥10715 I,
MOJTHOCTBIO 3a/ICPKUBAIOTCS  OOpaTHBIM MOTEeHIMaToM B 6,6 B, a BbIpbIBaeMble CBETOM C
gacrotoit 4,6*10"15 I'i moTenuuanom B 16,8 B.

44. DnexTpoH ABMXKETCS co ckopocThio 200 Mwm/c. OnpenenuTs [UIMHY BOJHBI e  bpoiins,
YUUTBIBas H3MEHEHMsI MacChl JIEKTPOHA B 3aBUCHUMOCTH OT CKOPOCTH.

45. HaiiTh HaMMEHBUIYI0O Amin ¥ HaWOOJBIIYI0O AMax JJIMHBI BOJIH CHEKTPAJIbHBIX JIMHUHA



BOZOPOJIa B BUANMOM 00JIaCTH CIIEKTpA.

46. Haiitu wmaccy ¢dotona: 1) kpacHbIX Jydeir cBera (A=700 HM) 2) PEHTTEHOBCKHUX Jydyei
(A=25 ™) u 3) ramma-nyueit (A= 1,24 nm).

47. Omnpenenuth KpacHyl rpaHuIly Ao gorodddexra mang me3us, eciid Mpu OOJydeHHUU €ro
MOBEPXHOCTH (PHONETOBBIM CBETOM JUIMHOW BONHBI A=400 HM MakCUMAalIbHas CKOPOCTb  Vpmax
(dhoToaekTpoHOB paBHa 0,65 Mwm/c.

48. Yron bprocrepa mpu MageHUU CBETa M3 BO3AyXa HA KPHUCTANI KAMCHHOH COJIM paBeH
57 rpaa. OnpeaenuTb CKOPOCTh CBETa B ’TOM KpHCTaJLIE.

49. HailfTu MUHUMAIBHYIO YHEPrUI0, HEOOXOIUMYIO JJIsl yIAJICHHs OJHOTO TPOTOHA W3 sjpa
azoTa.

50. Kakoit wu3oron oOpasyercs wu3 232 90Th mocne uerslpex a-pacmnagoB U ABYX b-
pacnanos?

PacyeTrHO-Tpaduyueckoe 3axanmne

Bemonnenne  crynentamm  PI'3 cmocoOcTByer  Hamboniee  TIIyOOKOMY — H3y4YEHUIO
COOTBETCTBYIOLIETO pa3jiesa Kypca GU3NKH.

Heas 3aganus: 3akperuieHHE MNPAKTHUYECKUXHABBIKOB pEIIeHHS (PHU3MUECKUX 3agad ¢
IPUMEHEHHEM MaTeMaTH4YecKOro ammapara, yriIyOJeHHOe W3y4Y€HHE U YCBOEHHE Y4eOHOro
MaTepuaa.

Crpykrypa padorsl. PI'3 conepxutr 30 3a1a4 U3 cienyonmx pas3ieinoB GU3MKU: KHHEMATHKA
MIOCTYNATENbHOTO U BPALATENbHOTO IBMXKEHHS. J[MHaMKKa NMOCTYyNaTeabHOr0 M BpalllaTeIbHOI0
IBYOKCHMsI. BpallleHue TBepHoro Tena BOKPYI 3aKpEIUICHHOW OCH. 3aKOHBI COXpPaHEHMSI U
U3MEHEHUS B MEXaHUWKe. MexaHudeckue KoyieOaHWsi M BOJIHBI. 3aKOHBI MJI€aJbHBIX TIa30B.
Kunernueckas Tteopust razoB. OcHOBBI TepMoaMHaMuku.  IIpuMmeHeHnMe nepBoro 3axkoHa
TEPMOJMHAMHUKN K UAEaJbHbIM razaM. Bropoll 3akoH TepMOoAMHAMUKH. PeaibHble Ta3bl U
XKUAKocTH. YpaBHeHue Ban-nep-Baanbca. fIBneHue nepeHoca. 3akoHBI IOCTOSIHHOTO TOKa.
PasserBnennblie nenu. Ilpasuna Kupxroga. Pabora. MomHocTs Toka. MarHuTHOe 1ose B Bakyyme
U B BELIECTBE. DHEPIUsl MarHUTHOTO MOJs. IBM)KEHNE 3apsDKEHHBIX YacTHUIL] B AIEKTPUYECKOM U
MarHMTHOM NOJsIX. MeXaHn4yeckue W 3J1eKTPOMarHuTHble KojeOaHus U BOJIHBL. [lepeMeHHbIN TOK.
I'eomerpuueckas onTtuka. BonaHoBas onrtuka: nHTepdepeHus, Tudpakiuus, NOIIpU3aLUs CBETa.
KBanToBasi omnTuka: TEIMJIOBOE W3IYYeHHE M 3aKOHbI BHemIHero ¢otodddexra. Atom bopa.
BonHoBble cBoiicTBa Mukpouactuil. PaanoakTuBHOCTH. JledekT macc. DHeprus CBSI3U. 3aKOH
PaZAMoaKTUBHOIO pacraja.

Odopmaenune PI'3. PI'3 mpenocraBisercss mpemnoaaBareNio JUis MPOBEPKHM Ha OyMaskHBIX
mucTtax B popmare A4 wiu B TeTpaau. ITpu Bemonnenuun PI'3 crynenty HeoOxonumo
PYKOBOJCTBOBATHCS CIEAYIOLUIMMH NPABUTIAMMU:

1. TUTYIBHBINA JTUCT WM OOJIOKKY TETPAIU HEOOXOIUMO MOJIIHCATH 10 CICIYIOIIEMY 00pasIty:

Crynent BI'TY nMm. B.I'. lllyxoBa
AnpapeeB A. A., rpynna TTII-11
PI'3 no ¢pusuke

2. /I3 BBINOJIHSAIOTCA YepHWIaMu WM nactod. Kaxaas 3amada OKHA HaYMHATBCA C HOBOM
CTpaHMIIbI. Y CIIOBHA 33Ja4 MepEnUChIBAIOTCA 0€3 COKpAIICHUH.

3. PemieHusi OJKHBI COMPOBOXKAATHCS TOSCHEHUSIMH, PACKPHIBAIOIIMMH (U3UYECKUN CMBICI
MpPUMEHSIEMBIX (HOPMYJ HIIHM 3aKOHOB.

4. HeoOxoaumo pemuTh 3amady B 0OmeM BHE, T.€. BBIPA3UTh HCKOMYIO BEIUYHHY depes3
OyKBEHHBIE 0003HAYEeHUsI BEJIMYMH, 33JaHHBIX B YCIOBHHM 33]]auu.

5. IloacraBuTh B OKOHYATEIbHYIO (OPMYTY BCE BEJIWYUHBI, BblpaxkeHHble B cucteme CU.
IIpon3BecTy BHIYMCIEHUS U 3alIUCATh OTBET.

Cpok PI'3 onpenensiercst mpenoaaBaTeieM.

Tunosevle sapuanmsi 3a0anuii



PI'3

Touka ABWXKETCA IO MPSMON COTJIACHO ypaBHEHHIO X=A*t+B*t**3  rme A=6m/c, B= -
0.125m/c**3. OnpenenuTs CPEAHIOI ITYTEBYIO CKOPOCTh TOYKHA B MHTEPBAJIC BPEMEHU OT
t1=2c no t2= 6c¢.

Baron xatutcs B10JIb TOPU30HTAIBHOIO y4yacTka goporu. Cuia tpenus cocrasiser 20 % ot
Beca BaroHa. K motonky BaroHa Ha HUTH mojBelieH mapuk Maccoi 10 r. Onpenenute: 1)
CHJIY, ICHCTBYIONIYIO HA HUTh; 2) YroJl OTKJIOHEHUS! HUTH OT BEPTHKAJIH.

Yenosek maccoit m = 80 Kr, CTOALIMIA Ha Kpal TOPU3OHTAIbHOU IaTdopMel Maccoir M=
100 kr, Bpamaromnieics o MHEpLUUKH BOKPYT HEMOABUAKHON BEPTUKAIBHOM OCH C 4aCTOTOU Nj
=10 mun, nepexoauT K ee neHtpy. Cunras miarGopmy KpyriibIM OTHOPOIHBIM JUCKOM, a
YyeJloBeKa - TOYEHYHON Maccoii, ompeaenuTe, ¢ Kakoil 4acToToi Ny OyaeT Toraa BpamaThes
iatdopma.

CKOpOCTh BpAIICHHS KOJNECA, MOMEHT MHEPIHH KOTOPOro 2 KI'M, BPAIIAIOMIErocs HpH
TOPMO>KEHUH pPaBHO3aMEIJIEHHO, 3a BpeMs t = 1 MuH yMmeHblmiack ot Ni= 300 MHH 10N;=
= 180 mmu" . Onpemenure: 1) yrioBoe YCKOpeHHE & Koleca; 2) MOMEHT M CHIlbl
TOPMOXKEHHUS; 3) pabOTy CHIIBI TOPMOKEHHS.

Omnpenenute HAUOOBIIYI0 CKOPOCTh, KOTOPYIO MOXKET MIPUOOPECTH CBOOOIHO MaAar0IIni
_ 3 » v 3 A
B Bo3ayxe (p = 1,29 r/em”) cranbHo# mapuk (p' = 9 r/em”) maccoii m = 20 r. Koaddunuent
Cx ipunsATh paBHbM 0,5.

Ha s>xenesnomopokHoil mnardopme ycTaHoBiIeHa O€30TKaTHas ITyIIKa, M3 KOTOPOU
MIPOU3BOUTCS BBICTPEI BJOJb MOJIOTHA MO YoM o = 45° K ropu3oHTY. Macca miatopmsl
¢ mymkoir M= 20 T, macca cHapsga M = 10 kxr, ko3 PUIHEHT TpEeHUS MEKIY KOJICCaMH
wiatdopmsbl U penbcamu i = 0,002. Onpenenute CKOPOCTh CHApsIa, €CIIM MOCIE BBICTpena

1atopma OTKaTUIIaCch HA PACCTOSIHHUE S = 3 M.

Onpenenure OTHOCUTENIBHOE YIJIMHEHUE QJIIOMMHHMEBOIO CTEP)KHSA, €CIM IIPU  €ro
pacTsbkeHuu 3aTpadeHa pabora 62,1 Jx. JlnuHa cTepHS 2 M, IUIONIAAb TOMEPEYHOTO
ceuenns 1 Mv?, moayisb FOnra s amomunus E = 69 I'na.

Ha xarepe mMaccoif M = 5 T HaXOAUTCS BOJOMET, BbIOpachIBatOIUIU = 25 KI/C BOABI CO

ckopoctero U = [ wm/c orHOCHTENBHO Katepa Hazajn. [IpeneOperas conmpoTHBIEHHEM
JIBUKEHUIO KaTepa, onpeaenuTe: 1) ckopocTh KaTepa uepe3 3 MUH M0Cie Havala JABHKEHUS;
2) npeaeabHO BO3MOXKHYIO CKOPOCTh KaTepa.

Teno maccoii m; = 4 Kr IBHXKETCS CO CKOPOCThIO ¥1= 3 M/C U yAapseTcsi O HEMOABHKHOE
TEJ0 TaKou ke Macchl. CunTas yaap UEHTPaJIbHBIM M HEYIIPYTUM, ONPEIETUTE KOJIUYECTBO
TETJIOTHI, BBIICJIUBIIIECECS MPU yape.

10

[Tpu eHTpasbHOM aOCOIIOTHO YIPYTrOM yAape ABMXKYILEECs TeJI0 Maccol my yaapsiercs
0 TIOKOSIIIEECS TEJI0 Maccoil M, , B pe3yJabTaTe Yero CKOPOCTh MEPBOTO Tela YMEHbIIAECTCS B

= . my !
n =1,5 pa3a. Onpenenure: 1) oTHOLIEHHE 3 2) KMHETHYECKYIO 3Hepruto T ,BTOPOro Tena,
2

€CJIM TIepBOHAYAJIbHASI KWHETHYECKas dHeprud nepsoro tena T; = 1000 JIx.

11

brok ykpelsieH Ha BepIIMHE JBYX HAKIOHHBIX IUIOCKOCTEH, COCTaBIISIOMUX C
ropu3oHTOM yribel o = 30° u B = 45°. I'upu paBHOM Maccel (M; = M, = 2 KI') COeAUHEHBI
HUTBHIO, TEpeKHHYyTOW uyepe3 Omok. CuWtas HUTh U OJIOK HEBECOMBIMHU, MPHHUMAS
KOX(P(UIIMEHTBl TPEHUS THPh O HAKIOHHBIE TUIOCKOCTH paBHBIMU f, = f, = f= 0,1 u
npeHeOperasi TpeHUueM B OJI0Ke, ompeenure: 1) yecKopeHue, ¢ KOTOPBIM ABIKYTCS TUPH; 2)
CWJTY HATSDKCHUS HUTH.

12

Komera nBwxkercs Bokpyr ConHIla MO 3JUIMICY C 3KCHEHTPUCUTETOM, PAaBHOM
0,6. Bo ckoybKO pa3 JuHEHHAas CKOPOCTh KOMETHI B Onvkaiiied Kk COomHITy TOUKe OpOHUTHI
OonbIie, yeM B Haubosee ynaaEHHOU?

13

3aBUCUMOCTh ITOTCHITHAILHOMN OHEPIrunu 4YacCcTulbl B LOECHTPAJbHOM CHIIOBOM IIOJIE€ OT

A B
paccTostHUSI T 110 IEHTpa MO 3amaeTcs Bbpakenuem II(r) = 25, The AuB -

ITOJIOKHUTCIIBHBIC ITOCTOSHHBIC. Onpez[eJmTe S3HA4YCHUE 7T, , COOTBCTCTBYIOIIICC




PAaBHOBECHOMY TMOJOXKEHHIO 4YacTHUIbBL. SIBISeTCS 1M 5TO TOJOXKEHHE MOJI0KECHHEM
YCTOMYHMBOI'O PaBHOBECHSI?

14

Teno maccoit 1,5 xr, magas cBOOOJHO B TEUYECHHE 5 C, MOMaaaeT Ha 3eMII0 B TOUYKY C
reorpaduuecKor MHUPOTOH @ = 45°. YuuThIBas BpalleHHe 3eMIIH, HAPUCYUTE U ONPEICIIUTE
BCE CHJIbI, ICIICTBYIONIME HA TE€JI0O B MOMEHT €ro NaJeHus Ha 3eMIIIo.

15

CkJaipIBatOTCs 1BA TapMOHMYECKUX KOJIEOAHUSI OJJMHAKOBOM YacTOTHI U OJIMHAKOBOTO
HampaBieHus: X1=Al*cos(W*t+dul) n  X2=A2*cos(W*t+du2).  HauepTuth
BEKTOPHYIO JAMarpammy Jisi MoMeHTa BpeMeHu t=0. OmnpenenuTs aHAIUTHYECKYIO
amMIIUTYAy A ¥ HayaneHyo (asy ¢u pesynprupyromero kosnebanus. Otnoxuth A u pu Ha
BEKTOpHOW nuarpamMe. Haiitu  ypaBHeHHMe  pe3yibTHpyromiero  kojebanus (B
TPUTOHOMETpUUYECKOH  (hopMe uepe3 KOCHHYC). 3ajauy peluTh il ABYX  CIIy4aes:
DAl=lcmMm, bul=pi/3; A2=2cwm, bu2=5*pi/6; 2)Al=lcwm, dul=2*pi/3;
A2=1cMm,pu2=7*pi/6.

16

Touka coBepmiaer rapMoHudeckoe kosebanue. Ilepuon xonmebanuit T=2 c, ammmTyna
A=50 mm, HauansHasa (aza ¢u=0. HaiiTu ckopocTh V TOYKH B MOMEHT BpPEMEHH, KOTJa
CMEIIIEHUE TOYKU OT MOJOKEHUS PABHOBECHS X=25 MM.

17

Duznueckuit MasgTHHUK MPEACTaBIISET cobon TOHKHUUI m
OJIHOPOJIHBIM CTEPKEHb MACCOM M C YKPEIUICHHBIM Ha HEM JIBYMs
MaJICHbKMMU IIapUKaMKd MaccaMd m M 2m. MasTHUK COBEpILaeT o UIm lo Uom
KoieOaHUsl OKOJIO TOPU3OHTAIBHOH OCH, TPOXOJAIICH depes
Touky O Ha ctepkHe. OnpenenuTh 4acToTy HIO T'apMOHUYECKHX

KoyieOaHui MasTHUKA i1 ciay4daeB a,0,B,r. J{nmHA crepKHS 2m 2m 2m M
L=1M. lllapuku paccmaTpuBaTh Kak MaTe€pHaIbHbIC TOUKH. ay 0 9 9

18

I'a3 maccoil 58.5r HaxoauTcs B cocyAe€ BMECTUMOCTBIO Si. KoOHUEHTpanus MoKy
raza pasHa 2.2*10%**26 m**(-3). Kakoii aT0 raz?

19

Kakyro Temmeparypy umerT 2 r a3oTa, 3aHMMaroliero oobem 820 cM**3 mpu gaBneHuu B
2 atm?

20

Wneanpupiii a3 cosepmaer 1ukia Kapno. Temmeparypa T2 oxmagutens pasHa 290 K.

Bo ckonbko pa3 yeBenmmuutces KIIZ nukna, ecim TemiiepaTypa HarpeBaTelsl IOBBICUTCS OT
T1 =400 K no T1=600 K?

21

[Ipu wn30XxOpHOM HarpeBaHuu Kuciopoja oobemoMm 50 i1 naBiaeHue u3MeHusaocb Ha 0,5
MIla. HaiiTu xonmmdecTBO TEIJIOTHI, COOOIIEHHOE Trasy.

22

Ornpenenure CpeHION MPOJOIKUTEIHFHOCTh CBOOOIHOTO MpoOera MOoJIEKYJ BOJOpOa MpHU
temneparype 300 K u naBnenuu 5 xlla. D¢ dexkTuBHBIN qUaMeTp MOJIEKYJ IPUHITH paBHBIM
0,28 aM.

23

W neanpHbli ra3 KOJIMYECTBOM BeIlleCTBA V = 2 MOJIb CHayaJla M300apHO Harpeiau Tak, 4To ero
o0BeM yBeNMMUWIICS B M = 2 pasa, a 3aTeM H30XOPHO OXJAIWIM TaK, 4TO JaBJICHHWE rasa
YMEHBIIWIOCh B M = 2 pa3a. Omnpenenure NpUPAILIEHUE SHTPONHMH B XOAE YKa3aHHBIX
IIPOLIECCOB.

24

JIBa pa3nuuHBIX Ta3a, W3 KOTOPBIX OJIMH OJHOATOMHBIA, a JAPYroMl  JABYXAaTOMHBIH,
HAXOJATCS TpPU OJMHAKOBOM TemIepaType M 3aHUMAlOT OJWHAKOBBIM 00beM. ['a3bl
C)KMMAIOTCS alnadaTUYeCcKy Tak, 4YTo 00BbEM X yMEHbIIaeTcss B JBa pasza. Kaxoii u3 razos
HarpeeTcsi OOJIbIIE  BO CKOIBKO pa3?

25

TemuioBast MammHa, coBepiuas oOpaTHbIi 1K KapHo, 32 oauH 1Mk coBepuiaeT padorty 1
k/x. Temneparypa narpeBarens 400 K, a xomomunsauka 300 K. Ompenenute: 1) KIIJ]
MalIuHbI; 2) KOJUYECTBO TEIUIOTHI, MOJy4aeMO€ MAIIMHOW OT HarpeBarelis 3a MUK, 3)
KOJIMYECTBO TEIUIOTHI, OTITABAEMOE XOJIOAUIBHUKY 3a LIUKIL.

26

3apsoKke€HHasT — 4acTulla, MPOHAsS  YCKOPSIOUIYIOCA pa3HOCTh moTeHmnuaioB 600 kB,
npuobpena ckopoctb 5,4 Mwm/c. Onpenenuts yAETbHBINA 3apsii 4acTHLbI (OTHOIICHUE
3apsa K Macce).

27

Haiitu oTHoOmeHune q/m Ui 3apsOKCHHOM YacTHIIBI, €CIIM OHA, BJETas CO CKOPOCTBIO
v=10**6 wm/c B OJHOPOAHOE MarHUTHOE IoJje HampsHkeHHOCThI0O H=200 xA/M, ABUXKETCS




MO0 Jyre OKpYKHOCTH pamuycoM R=8,3 cm. HampaBieHre CKOPOCTH BUXEHUSI YACTHIIbI
NEPIEHIUKYJIAPHO K HAIpPaBJICHUIO MAarHUTHOro mosist. CpaBHUTH HallJIECHHOE 3HAYEHHUE CO
3HaYEHHUEM ¢/m JUIsl DJIEKTPOHA, MPOTOHA U alb(a-4acTUIIBI.

28

J/IBa MOHa MMEIOIME OJUHAKOBBIA 3apsij, HO PAa3JIMYHBIE MACChl BIETEIU B OJHOPOIHOE
MarHutHoe mnosie. [IepBblii MOH Hayan JBUTAaTbCA 10 OKPY)KHOCTH paguycoM S5 CM, a
BTOPOIl HMOH - [10 OKPYXXHOCTHU paauycoM 2,5 cMm. HaliTu oTHOLIEHHE Macc MOHOB, €CIIU
OHM IIPOLIUIM OJIMHAKOBYIO YCKOPSIFOIIYIO Pa3HOCTH TOTCHIIMAJIOB.

29

Toukuii mpoBoj B BUJE KOJbIIA MACCOH M=3 2 cBOOOAHO IMOJBEUICH HA HEYNPYrold HUTU B
OJIHOPOJHOM MarHuTHoM noje. [To konbiy Teder Tok 1=2 A. Ileproz 7 ManbIX KpyTHUIbHBIX
KOJICOAaHUH OTHOCHTENBHO BEPTUKAIBHOM ocH paBeH /,2 c¢. HaliTu MarHUTHYIO MHAYKIHIO B
HOJIS.

30

DJIEeKTPOH JBHKETCA B OJHOPOJHOM MAarHMTHOM mHoje Hampstkennoctsio H =4xA /[ m co

;
ckopocteio V=10"m/c . Bekrop ckopocTH HampapieH NepHEHAUKYISAPHO JUHHAM
Harpsokennoct. Haiitu cuny F, ¢ xotopoit mone neiictByer Ha sexTpoH, n paamyc R
OKPYXKHOCTH, 110 KOTOPOW OH JIBUKETCS.

KpI/ITepI/II/I OLOCHMWBAHWA MHAWBHUAYAJIBHOI'O JTOMANIHCTO 3aaHUs.

Oruenka Kputepuu onenuBanus

5 3amaun pemeHbl MOJHOCTRIO U 0(DOPMIIEHBI B COOTBETCTBHH C MPEAbIBISIEMbIMH
TpeOOBAHUSAMU.

4 3amaun pemieHbl IMOJTHOCTBIO W B IEJIOM O(GOpPMIIEHBI B COOTBETCTBHH C
PEIbSBISIEMBIMU TPEOOBAHUSIMHU.

3 3amaun pemeHbl OJHOCTRIO ¢ HE3HAYUTEIBHBIMU OMMOKaMH U O0(OPMIICHBI, B
OCHOBHOM, B COOTBETCTBUHU C IPEIBSIBISIEMBIMU TPEOOBAHUSIMH.

2 3amaun  pemieHbl HE TMOJHOCThIO U cojaepxkaT oOImHOKH, odOopMIIeHHE HE
COOTBETCTBYET MPEIbSIBISIEMBIM TPEOOBAHUSIM.

IIpoMeskyTOoUHast aTTeCTALUS OCYLIECTBIISIETCS B KOHIIE ceMecTpa B (hopMe IK3aMeHa.

DK3aMeH BKIIIOYAET JIBE YaCTH: TEOPETUUECKYIO 2 BOIMpoca) U mpaktudeckyro (1 3amauay). s
MOJITOTOBKM K OTBETY Ha BOIPOCHI U 3a/laHUs OMJIeTa, KOTOPBIA CTY/IEHT BBITACKHUBACT CIIy4aifHbIM
oOpa3om, oTBoaMTCA BpeMs B mpeaenax 60 munyt. Ilocie oTBera Ha TEOpPETHMUECKHUE BOIPOCHI
Ounera, npenojaBareib 33JJaeT JONOIHUTEIbHbBIE BOIIPOCHI.

Pacnipenienenre BompocoB M 3afaHMi MO OuieraM HaxOJIUTCS B 3aKPBITOM MJis CTYAEHTOB
noctyne. ExeroHo no JUCHUIUIMHE HA 3acCeaHuM Kadeapbl YTBEPKAaeTCsl KOMIUIEKT OMJIETOB IS
IMPOBCACHUA 5K3aMCHaA IO AWCHHUILIIMHE. OK3aMeH SBISETCS 3HAUYNMBIM OIICHOYHBIM CpPEACTBOM U
pelIaroyM B UTOTOBOM OTMETKE YUeOHBIX JJOCTHKEHHUH CTy/eHTa.

Tunosoti eapuanm IK3amMeHAYUOHHO20 ounema 3a 3 cemecmp
MHWHOBPHAYKHU POCCUH

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE YUPEXIEHUE
BBICIHIEI'O OBPA30BAHI A
«BEJITOPOJICKHUH TOCYJIAPCTBEHHBIN TEXHOJJOI'MYECKHU
YHUBEPCHUTET um. B.I'. LIYXOBA»

(BI'TY um. B.I'. lllyxoBa)
Kadenpa pusuku
Juncuurimaa Ou3uka
HaIpaBJICHUE MOATOTOBKH (CIEIIUATbHOCTh):



23.03.03 «Dkcmmyaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIUH U KOMILIEKCOB)

HamnpasnenHocTs nporpaMmsl (poduiib, cieruann3anus):
ABTOMOOWJIBHBIN CEPBUC

Kpanudukanus (cTeneHp)
OakasaBp

3K3AMEHAIIMOHHBIN BIJIET Ne 9

1 | HeunepumanbHble cucTeMbl oTcueTa. Cuiibl HHEPIUU

N

IIpeobpaszoBanus ["anunes u npeobpazopanus Jlopenma

3 WMneanbHpIl Ta3 KOJIWYECTBOM BEIIESCTBA V = 2 MoJb CHayala I/13068.pH0 Harpejim Tak, 4To €ro
00BeEM YBEIIUYUUIICA B N = 2 pasa, a 3aTéM H30XOpHO OXJIaAWJIW TaK, 4YTO OAaBJICHUC TIasa
YMEHBIIWJIOCH B N = 2 pasa. Onpez[eJmTe IMPpUPANICHUEC SHTPOIIUHU B XO0A€ YKA3aHHBIX ITPOLICCCOB.

OnobOpeHo Ha 3acenanuu Kapeapsl GU3NKH 201 r., mporokom Ne___
3aB. kadenpoit A.B. Kopauos

Ilepeuenv 60npocos 01 NOO20MOBKU K IK3AMEH)

1. Mexanuueckoe paBuwkeHue. CucreMa OTCYETa, CUCTEMbl KOOpPJAMHAT.
Ilepemenienue, TpaekTopusi, myTb. CKOPOCTh. Y CKOPEHHE.

2. llpsmonuHeliHOe W KpUBOJMHEHHOE JBIKeHHue. KnHeMmaruka BpamaTeabHOro
IBWKEHUA. KHHEMaTHYeCKue ypaBHEHHUs IBUKECHUS.

3. 3akonsl HetoToHa. [loHsATHE MHEPIIMATHHON CUCTEMBI OTCYETA.

4. CoygaapeHue IByX TeJl. 3aKOH COXPAHEHHS UMITYJIbCA Tela U CUCTEMBI TEJ.

5. Kunerunueckas sHeprus u padbota. Pabora. 3akoH cOXpaHEHHs SHEPTHH.

6. KoncepBatuBubie cuibl. I[loTeHnmanbHass 3HEprusi BO BHEIIHEM IIOJIE CHIL
DHeprus ynpyrou aepopMaimi.

/. JluHamMuKa BpauaTeNbHOrO JBHXKEHHA. MOMEHT CHIIbI, MMIYJbCa. 3aKOH
COXpPaHEHUSI MOMEHTA UMITYyJIbCa.

8. Pacmpenenenne MaxcBemna. Pacnpenenenue bonbsiimana. bapomerpuueckas
dbopmymna.

9. Macca u pasmepbl MoJekysl. COCTOSIHME TEPMOJUHAMHYECKONW CHUCTEMBI.
Temnepatypa. YpaBHEHHE COCTOSTHUS UACAIBHOTO rasa.

10. BHyTpeHHsis sHeprus TepMOIMHAMUYECKON cuctembl. PaboTa, coBepiaemast
TEJIOM IPU U3MEHEHUHU 00beMa.

11. 3akOHBI TEPMOJUHAMUKH.

12. BHyTpeHHsIsl SJHEPrusl U TEIUIOEMKOCTb UI€aIbHOTO rasa.

13. AnuaGatubiii npouecc. [loautponuyeckue nporecchl. BaH-aep-BaanbCOBCKUiA
ras.

14. SuTponus. Beruucnenue sutponuu. Lukn Kapho.

15. Knaccudukanus kpuctamioB. Ou3nueckue TUIBI KPUCTAIMYECKUX PEIIETOK.
JlepexTrl B kpucTamiax. TennoeMKocTb KpUCTAIIOB.

16. Ctpoenue xunkocteid. [loBepxHOCTHOE HaTsDKEHME. J[aBlieHne MO M30THYTOU




MOBEPXHOCTHIO KHUAKOCTU. SIBI€HHMA HA TpaHULE >KUIKOCTH W TBEPAOrO Tea.
Kanunnsipusie siBieHus.

17. icnapenrie u KoHJeHcanus. PaBHOBecHe >KMIIKOCTH W HACBIIIEHHOIO IMapa.
Kputnueckoe coctosiaue. IlepechilieHHbIA Map W meperperas *uIaKocTh. TpoiHas
Touka. /[narpamma cOCTOSTHUS.

18. SBnenus nepenoca. quddysus B razax. TemnonpoBogHOCTh ra3oB. Bs3kocTb
ra3os.

19.0nexktpuuecknii 3apsa. 3akoH Kymona. Dnexktpudeckoe nose. HampsxkeHHOCTD

nons. [lorenuman.

20. DHeprusi B3auMOJICHCTBUSL CHCTEMBI 3apsAa0B. CBsI3b MEXy HANPSKEHHOCTHIO
ANEKTPUYECKOTrO MOJIS U NOTEHIIHAJIOM.

21. Teopema ["aycca. Brramncienue moseit ¢ momorisio Teopemsl ['aycca.

22. TlonsipHble U HEMOJspHBIE MOJEKybl. llomspuszamus nuisnektpukoB. [lose
BHYTpH JAU3JIEKTpUKa. CEerHEeTOIIEKPUKH.

23. PaBHoBecue 3apsoB Ha NOpoBoAHUKE. [IpoBOAHMKM BO  BHEUIHEM
ANEKTPUYECKOM I10JIE. DIEKTPOEMKOCTb.

24, DHeprus 3apsLKEHHOTO MPOBOJHUKA. DHEPrus 3apsKEHHOT0 KOHIEHCATopa.

25. DNEeKTpUYECKUl TOK. Y paBHEHHE HENPEPHIBHOCTHU. DIIEKTPOIBHKYILAs CUIIA.

26. 3axon Oma. ConpoTuBiieHHE MPOBOAHUKOB. 3akoH OMma It HEOJHOPOJAHOTO
y4JacTKa LEMH.

27. PazserBnennsie nienu. [Ipasuna Kupxroda.

28. MomHocTh ToKa. 3akoH [[xoymns-JIenma.

29. B3aumoseiicTBue TokoB. MarauTtHoe moJje. 3akon buo-Casapa-Jlamaca.

30. IToe nBmwxymierocs 3apsaa. Cuna Jlopenma. 3akon Amriepa.

31. Paborta, coBepmiaemas TpH TEpPEMEIIEHUHM TOKAa B MArHUTHOM  IIOJIE.
JIuBEpreHIHs 1 POTOP MAarHUTHOTO TOJIS.

32. HamarnnumBanue  MarHetuka.  HampsokeHHOCTh ~ MAarHUTHOTO — TOJS.
Boruncnenue nosist B MarHeTHKax.

33. Bunpl maraetuxoB. J{luamarnerusm. [Tapamarnerusm. deppoMarHeTusm.

34. SIpnenue 3MeKTPOMAarHUTHON MHIYKIUHU. DIIEKTPOIBUKYIAs CHUJIa MHAYKIIHH.

35. flBneHne caMOMHIYKIMU. TOK TpH 3aMbIKAHUM M pa3MbIKaHUM LEMH.
B3anmnas nHayKous.

36. DHeprust MarHUTHOTO 1OJs. PaboTa nepemarananBanus heppoMarHeTuka.

37. Buxpesoe snekrpuyeckoe noie. Tok cmenienus. Y paBHeHus: Makcgeia.

38. JIpmxeHue 3apsHKeHHOM YacTHUIlBl B OTHOPOAHOM MarHUTHOM IIOJIE.

39. [Ipupona HocuTesNe TOKa B MeTajlaXx. DJEeMEHTapHas Kiaccuueckash Teopus
MeTtaiioB. Dddekt Xoa.

40.KonebarenpHoe  nBwkeHue. [apmonumdeckue  KojiebaHus. BekropHas

auarpaMmma.

41. MaatHuku (MaTeMaTHIeCKui, Gu3nIecKuii, 000OPOTHBIN).

42. CnoxeHue OJHOHAIPABICHHBIX KOJIeOaHuil.

43. CnoxeHue B3aMMHO MEPHEHANKYIISIPHBIX KOJIeOaHuH.

44, 3atyxaromue KojieOaHusl. ABTOKoJeOaHws. BbIHYXIEHHBIE KOJICOAHUS.
[Tapamerpuueckuii pezoHanc. CBOOOIHBIE 3aTyXaoIne KoneOaHusl.

45. PacipocTpaHeHre BOJIH B yOpPYro cpeae. YpaBHEHUE IUIOCKOW U



chepudeckoit BosH. Ddext [lomnepa s 3ByKOBBIX BOJH.

46. BrinyX1eHHbBIE AJIeKTprUeckue Konedanus. [lepeMeHHbIi TOK.

47. KBazucramnuoHapHasie Toki. CBOOOHBIC KOJeOaHUs B KOHTYype 0€3 aKTMBHOIO
CONIPOTHUBJICHUSI.

48. CB0oOOIHBIEC KOJICOaHUSI B KOHTYPE C aKTUBHBIM COITPOTUBIICHUEM.

49. DrieKTpoMarHuTHeIe  BOJIHBI.BOJNIHOBOE  ypaBHEHUE  3JIEKTPOMArHUTHOTO
nosst.ITnockas anekTpoMarHuTHast BOJHA. DHEPTUs SJIEKTPOMATHUTHBIX BOJIH.

50. CeeroBast BomHa. OTpakeHHWE W TMPEIOMJICHUE IUIOCKON BOJHBI HA TPaHUIIE
JBYX JUAJIEKTPHUKOB.

51. 'eomerpuueckas ontuka. Tonkas nun3a. [Ipuniun Iroiirexca.

52. Untepdepenmusi  cBeTa. KorepeHTHOCTS. CnocoObl  HaOmIOICHUS
MHTEep(EPEHIIUHU CBETA.

53. udpakuus ceera.llpunnun [oitrenca-dOpenens. 3ous1 Openerns.

54. Nudpakuus Openens. Judpakuus Opaynrodepa. udpaxkinuonnas pemeTka.

55. [onsipuzanust cBera.EcTecTBEeHHBIN U Toysipu3oBaHHbIM cBeT. [lonspuzarus
IIPU OTPAKEHHUU U MPEJIOMIICHUH. BpalieHue miocKoCTy MosIpU3aiym.

56. TerioBoe u3nmydeHue. 3axkoH Kupxroda. PaBHOBecHass MIIOTHOCTb 3HEPIUU
U3IIyYEHUS.

57. 3akon Credana-bonbimana. 3akon Buna. ®opmyna Penes-xunca. opmyna
[imanka.@OTOHBI.

58. TopmosHoe pentreHoBckoe uznydenue. Porordpdexr. dpdext Komnrona.

59. 3akoHOMEpHOCTH B aTOMHBIX criekTpax. Moaens atoma Tommcona. ONBITH 10
paccesiHuIo alib(a-yacTul.

60. IToctynatel bopa. [IpaBuio KBaHTOBaHHS KPYTOBBIX OpOUT. DieMeHTapHas
OOpOBCKas TEOPHS BOJAOPOJHOTO aTOMA.

61. I'unotesa ne bpoiins. BoaHoBBIE cBOWICTBA BellecTBa.

62. [Ipunnun  HeonmpeneneHHoctu. YpaBHenwe Ilpeaunrepa. Ilcu-dyHKIus.
KBantoBanue sneprun. KsBaHtoBaHre MOMEHTa UMITYJIbCA.

63. [IpoxosxeHre 4acTuil uepe3 MOTEHITMAIbHBINA Oaphep.

64. ITpunmun Ilaynu. Pacnpenenenue 3MeKTPOHOB MO IHEPTETUYECKUM YPOBHSAM
aToma.

65. Ileproanueckas cucrema 3J1eMeHTOB MeHieneeBa.

66. DneKkTpOoHHBIN ra3. DHEPreTHUECCKUE 30HHBI.

67. DJIeKTpONpPOBOIHOCTh MeTaIOB. CBEPXIIPOBOAUMOCTD. DJIEKTPOIPOBOIHOCTh

MOJIyIPOBOTHUKOB.
68. KonTakTHbIE U TEPMODJIEKTPUUECKHUE asienus.Pabora BBIXOJIA.
TepMOdJIEKTPOHHAsL SIMUCCHUSL.
69. DnexTpoHHBIE JIaMIIbI. KonrakTHas Pa3HOCTh MOTEHIINAJIOB.

TepMOdIEKTPUUECKUE ABIICHUSA.

70. CocTtaB M XapakTEepUCTUKH AaTOMHOTO siipa. Macca M SHEprusi CBSI3M spa.
Mopaenu aToMHOTrO sapa.

/1. SAnepubie cuibl. PanumoakTtuBHOCTH. SnepHble peakuuu. J[leneHue suep.
TepmosaepHbIe peakunu.

72. Bunbl B3aUMOJIEHCTBUN U KIJIACCHI DJIEMEHTAPHBIX YACTHII.

73. Cnaboe B3aumoeiictaue. Helitpuso.



74. KBantoBasi  snekTpoauHamuka. CunbHOoe  (IBETHOE)  B3aUMOJCHCTBUE.
DnekTpocnadoe B3aumoeicTere. CucremMaTuka 3JIeMeHTapHBIX YacTull. KBapku.

KpI/ITCpI/II/I OLCHUBAHMA DK3aMCHA.

OrneHka Kputepuu onenuBanust

5 Lemoncmpupyem nonnoe noHumanue npoodiemvl: 0aem noJiHble U NPaeuilbHble OMeenvl
Ha meopemuyeckue GOnpocvl Ouiema, 6iaoeem TEOPETUYECKUM MAaTEpUAJIOM,
OTCYTCTBYIOT OIIMOKM TpPU ONUCAHHUM TEOpHH, (OPMYyIHUpYeT COOCTBEHHBIE,
000CHOBAHHBIE, ApI'YMEHTUPOBAHHBIE CYXKIEHUS, NPABUTLHO BbINOIHAEN NPAKMUYECKOe
3a0danue 6unema, MPABUIBLHO UCIIOJIb3YET METOAUKY PEIICHUS 3a/1a4H, Omeeuaem Ha 8ce
00NOIHUMENbHbIE 80NPOCHI.

4 JleMOHCTpHpYET HOHMMaHUE MPOOJIEMBI: omeeuaem Ha meopemudecKuti 60Npoc ouiema
¢ HeOONbUWUMU HEeMOYHOCMAMY, BIAIEET TEOPETUYECKHM MAaTEepPHaJiOM, OTCYTCTBYIOT
OIMMOKK TIPH OINUCAHWW TEOPHU. BBINONHAEM NpaKkmuueckoe 3a0anue oOurema ¢
HeOONbUUMU  HEeMOYHOCMAMY, WCTIONB3YeT OOIIyI0 METOAMKY pEeIIeHUs 3aaudu,
omeeuaem Ha 6OILUUHCIEO OONOIHUMENbHbIX 60NPOCOS.

3 JleMoHCTpUpYEeT MOHUMaHUE IPOOJIEMBL: omeeyaem Ha meopemuyeckutl 6onpoc ouiema
C  HemouHoCmsMuU,  BJAJEET  TCOPCTHYCCKUM  MAaTEPHAJIOM,  IPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OMIMOKH TPU ONMUCAHUH TCOPHH, BbINOJHAEH NPAKMUYECKOe 3a0aHue
burema ¢ HeCyujeCmeeHHbIMU HEeMOYHOCMSMU, NPU OMEEemax HA OONOJHUMENbHbLE
80NPOCHL OONYCKAEN HEMOYHOCHIU.

2 JlemoHCTpHpyeT cnaboe NOHMMaHHWE NPOOJEMBI: npu omeeme HA MeoPemuUYecKull
gonpoc oOunema npooeMoHCmpupyem HeOOCMAmMOouHblll YPO8eHb 3HAHUL, OOIMYCKaeT
CYIIIECTBEHHBIE OMIMOKH TMPU MCIIONB30BAHUM OOIIEH METOAMKHU PElIeHUs 3a1adyu, mpu
omeemax Ha OONOJIHUMENbHbIE BONPOCLL OONYCKAEN MHONCECMBO HENPABUNIbHBIX
0meemos.

MeToauyeckue MaTepHuaJbl:

1. CabbumackuiA.B.®u3uka B 3aayax: yueOHOe mocodue i CTyIeHTOB OYHOMN
dbopmbel o0yueHus Bcex crennanbHocTed/ A.B.Cabbummackuit, I'.JI. JIykpsHOB. -
benropon: M3n-so BI'TY um. B.I'. lllyxoBa, 2012, - 163c.

2.Kopuunos, A.B. 3amaun no ¢usmke ¢ penieHUsSIMA M OTBETAMU: TMPAKTUKYM:
yae0. mocobue s CTYASHTOB OuHOM (hopMbI 00yUeHHUS BCceX crenuaibHocTe/ A.B.
Kopnunos, A. B. Ca6sutnnckuii. - benropoa: U3n-so BI'TY um. B. T'. Illyxosga,
2012. - 88 c.

3. Bunormsinos B.H. [u ap.] Y.l «Mexanuka»: nab. mpakTUKyM, YdeOHOE
nocobue. - benropoa: M3a-so BI'TY, 2012, -114c.

4. Caosutnackuid A. B. [u np.] U.2 «MonekymnspHas dusuka. TepMoaIuHaMUKa:
nal0. mpakTuKyM™, YuebHoe nmocoobue. - benropoxa: Nzn-so BI'TY, 2012, -44c.

5. Topsrun E.IL [u ap.] Y.3 «Onekrpocratuka. Marnetusm»: n1ab. MPaKTHKYM,
VYuebHoe nocobue. - benropoa: M3a-so BI'TY, 2012, -91c.

6. I'magkux FO.II. [u ap.] U.4 «Duszuka. Ontukay, 1ald. MpakTUKyM, YueOHOE
nocobwue. - benropon: U3n-so BI'TY, 2012, -74c.

7. bakamuna FO.U. [u np.] U.5«DPusuka TBEpAOTO Teay: J1ad. MPaKTUKyM, YdeOHOe
nocobwue. - benropoa: U3n-so BI'TY, 2012, -52¢



5. YTBEP)KJAEHUE ®OHJIA OHEHOYHbIX CPEJACTB
Vreepxnenne @POC 6e3 usmenenuii Ha 2017 /2018 yueOHBIN rofn

3aBemyromuii Kadenpoi ,7ﬂ C/‘ / Kopuunos A.B.
(unu)
V1eepxaenune @POC ¢ n3meHeHussMH, nononHeHussMu Ha 20 /20 y4yeOHBIN rof

3aBenyromuit kapenpoi

5. YTBEP)KAEHUE ®OHJIA OHEHOYHbIX CPEJACTB
Vreepxnenne @OC 6e3 usmenenuit Ha 2018 /2019 y4veOHBIN rox

3aBexmyromuii Kadenpoi ,><ﬁ Cf / Kopuunos A.B.
(unu)
Yreepxaenue @OC ¢ usmeHeHUsIMH, gonoiaHeHussMH Ha 20 /20 y4eOHBIA ron

3aBeayrouyii kageapoit




