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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHHUIIJIMHE

Kareropus Kon n HaumeHnoBaHus Kon u HaumeHoBanue HaunmenoBanue noka3zareist
(rpymnma) KOMIETEHIINH MHIUKATOpa TOCTHKEHUS OLICHUBAHUS
KOMTICTCHITHIA KOMITCTEHITHH
O6menpodecc | OIIK-1. OIIK-1.2. 3HaHun: OCHOBHBIC
HMOHAJILHBIC Crniocoben [Tpumensier METO/BI | 3aKOHOMEPHOCTH MPOIIECCOB H
aHAIU3UPOBATH TEOPETUYECKOI0 U | sBIICHUN TE€PMHUHBI,
3a/1a9u AKCIIEPUMEHTAILHOTO OTIpeIeTICHUs], TIOHSATHUS
npodeccuoHanbHOM MCCJICIOBAHMUS YMeHus: MIPOBOAUTD
JESITEIIbHOCTH Ha | (u3uUecKux  OOBEKTOB, | PUBMICCKUIN OKCIIEPUMEHT,
OCHOBE  TIOJIOKEHUH, | SIBJIGHUI M MPOIECCOB, | MOJb30BAThCSl  MpPUOOpaMU U
3aKOHOB W METOJIOB B | 3HAHUS OCHOBHBIX | 000pyIOBaHUEM
obnactu MOHSATHI u | HaBbikn: MIPUMEHEHUS
€CTECTBCHHBIX HayK W | PyHIaMEHTAIBHBIX (GU3NYECKUX 3aKOHOMEPHOCTEH
MaTeMaTHKU 3aKOHOB (hU3UKH B MPAKTUUYECKOHN JeATEIbHOCTH,
OIIK-1.3. B OKCIUIyaTalluu NpuOOpoB U
[TpoBoaut 000pyI0BaHU.
IKCIIEPUMEHTHI o
3aJJaHHOW METOJUKE H
aHAJIM3UPYET ux
pe3yIbTaThl
OIIK.2. Crnoco0en | OIIK.2.1. ®opmynupyeT | 3HAHMA: OCBOECHHBIN Marepuan
dbopmynupoBath 3aa4n B IOJIHOM o0beme, (pusmueckue
3a/1a4u npodeccuoHaTBLHON 3aKOHBI U SIBJICHUS.
npodecCHOHATbHON JesTeIbHOCTH B cepe | YMeHuUs: o0pabaTkIBaTh
JeSITeTbHOCTH Ha | METPOJIOTHH, pe3yabTATHI du3ngeckoro
OCHOBE 3HAHWM | CTaHAAPTU3ALNN U | DKCIIEPUMEHTA, MPUMEHSITh
npOUIBHBIX cepTuduranun Ha | 3aKOHbI (M3HMKHU Ui pelIeHUs
pas3zenon OCHOBE 3HAHUU | MPAKTUYECKUX 3a]a4.
MaTeMaTHYeCKUX W | MPOPWIbHBIX  pa3enoB | HaBbIkm: CaMOCTOSITEITbHOU
€CTECTBEHHO- MaTeMaTHYECKHUX u | paboThl ¢ yuyeOHOW W HAy4dyHOM
HAyYHBIX JIUCIUIUINH | €CTECTBEHHOHAYIHBIX JUTEPATypPOH, HaBBIKaMHU
(Momymeit) JUCIIUILINH MIPUMEHEHUS buznuecKux
OIIK.2.2. Pa3pabarbIBaeT | 3aKOHOMEPHOCTEM B
MPOCTHIE MPaKTUYECKON JAeSITENEHOCTH

MaTeMaTHU4eCKue MOJIEIN
SIBJIEHUW, IIPOLECCOB U
00BEKTOB g TpH
3aJJaHHBIX JOIMYILIEHUAX
u OTpaHUYEHUSX,
UCIIOJIB3YS busuko-
MaTeMaTU4eCKUun
anmnapar

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM

1. KommereHuus

OIIK-1.

IHPOI'PAMMBI

Crocoben  aHaIU3UPOBATh

3amaun  mpodecCUuOHATBHON

ACATCIBbHOCTH HAa OCHOBC HOHOH(GHHﬁ, 3aKOHOB U MCTOJOB B 00J1aCTH €CTECTBEHHBIX HayK
U MaTCMAaTHUKU.
I[aHHaﬂ KOMIICTCHIIHA Q)opMpreTc;I ClIcaAyromuMu JUCIHUILIMHAMMU.




Cranus HaumMmeHnoBaHue QUCIUNIINHBI

1 MaremaTuka

Xumus

dusuka

HHudpopMannoHHbIE TEXHOJIOTHH

TeopeTnueckass MEXaHHKa

WmxenepHas 1 KOMIbIOTepHast rpaduka

MarepuanoBeneHue

RI[ NN |

MeTtoapl u CcpeacTBa HSMCPCHHﬁ, HUCIIBITAaHUHN U KOHTPOJIA

2. Komnerenuua OIIK.2. Cnocoben ¢opmynnpoBath 3amaud  MpoPecCUOHATBLHON
NEeATEeIbHOCTY HA OCHOBE 3HAaHUM MNpPOQUIBHBIX pPa3[eioB MAaTEeMAaTHYECKUX U
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH (MOAYJIEH)

JlanHast koMrieTeHuus popMupyercs CaeayMUMI JUCIUILIMHAMH.

CTaI[I/I}I HaumenoBanue JAUCITHUITIINHBI

[E—

Maremaruka

XUMus

duzuka

HNudopmaninoHHbIE TEXHOJIOTUN

TGOPCTI/I‘ICCKaH MCXaHHKa

WNnxenepHas U KoMIbloTepHas rpaduka

MarepuanoseneHnue

DKomorus

O |0 QN[N | |W N

3HeKTp0TCXHI/IKa H DJICKTPOHHUKA




3. OB BEM JUCIUIIJINHBI
OO6mas Tpy10eMKOCTh JUCHUIUIMHBI COCTaBIACT 9 3a4. enuHMIl, 324 Jac.

dopma NpOMEKYTOYHOU aTTECTALMN 3a4YET, IK3aMEH.

Bun yaeOHO# paboThI Bcero Cemectp Cemectp Cemectp
4acoB Nel Ne2 Ne3
OO0mast TpyA0€MKOCTh IUCIHUILIUHBI, Yac 324 4 161 159
KonraktHas paboTa (ayIUTOpHBIC 3aHATHS), B 20 2 11 7
T.4.
Jlexknuun 10 2 4 4
JlaGopaTopHbie 6 4 2
IIpakTnueckue 2 2 0
['pynnoBeie KOHCYIbTALlMU B IEPUOJ 2 1 1
TEOPETHYECKOTO OOYUCHHS M IPOMEKYTOUHOM
aTTecTaluu
CamocTosTenpHas padoTa CTYACHTOB, BKIIOYas 304 2 150 152
WHAUBUAYalIbHbIE U TPYNIIOBbIE KOHCYIbTAIINH, B
T9:
KypcoBoii npoekt - - -
Kypcogas pabora - - -
Pacuerno-rpaduueckoe 3ananue 36 18 18
WMHauBHuyalbHOE JOMAIIHEE 3aJaHUE - - -
CamocTosTenbHas paboTa Ha MOATOTOBKY K ayIu- 106 132 98
TOPHBIM 3aHATUAM (JIEKIIUU, TIPAKT. U J1a0.
3aHSTHS)
DK3aMeH, 3a4eT 72 3a4er 36




4. COAEP KAHUME JUCIUITJIMHBI

4.1 HaumeHoBaHMe TeM, UX COJIEP:KaAHNE H 00beM

Kypc1l Cemectpl

/o

HaumenoBanue paznena
(kpaTkoe coziepKaHue)

O0bem Ha
TEMaTHYECKHH pa3aen
110 BUJIaM y4yeOHOMI
Harpy3KH, 4ac

CamMocTosTeIbHAS

JlabopaTopHbie
pabota

[IpakTnueckue
BAHATHUS

Ulexmun
RAHATHUS

1. Mexanuka

OneMeHTbl KMHEMaTHKU. MarepuaibHas TO4yKa. MexaHUuecKas
cucrema. Cucrema otcuéra. Ilepememenue, myTb, CKOpOCTb,
CpelHsiss IyTeBas U CpPEIOHSAS CKOpPOCTh II0 IE€PEMEIEHUIO,
YCKOpEHHUE, TaHTeHLHalbHasi W HOPMaJbHAs COCTaBIISIOLINE
YCKOPEHHMS, MOJHOE YCKOPEHHE Teja. YTOJI MOBOPOTa. YTJOBas
CKOPOCTb UM YyINIOBO€ YyckopeHue. CBsA3b MEXIy BEKTOpaMu
JIMHEHHBIX U YTJIOBBIX CKOPOCTEN U yckopeHun. Ilepuon n gacrora
oOpaiieHus. YpaBHEHHs IOCTYNATEIbHOIO M BpalaTeIbHOIo
JIBUKCHUS

\S]
1
1
\S]

Bcero

Kypecl Cemectp 2

n/a

HaunmenoBanue paznena
(kpaTkoe coJiep:kaHue)

O6beM Ha
TeMaTU4YeCKHi pa3zien
10 BHJIaM y4eOHOMI
Harpys3KkH, 4yac

CamMmocTosTebHas

JlabopaTopHble
pabota

[IpakTrueckue
BaHATHUS

Jlexknu
RAHITHUS

1. Mexanuka

JluHaMuka MaTepHaJbHOM TOYKH M IMOCTYNATEIBHOTO JIBUKECHUS
TBEPIOrO  Tena. Cuna  Kak  Mepa  MEXaHHYECKOIOo
B3aMMOJCHCTBU. SIBIEHME MHEpUMM Tena, Macca. 3aKOH
coxpaHeHuss Macchl. CHIIbI B MEXaHHMKE: CHJIa IPaBUTALMOHHOIO
B3aMMOJEHCTBYS, CHJIa TSYKECTH, CHIIBI TPEHHUS, CUJla YIPYTOCTH.
Jedopmarust TBEPIOro Tena U €ro BUABL yHpyras U HEynpyras
nepopmanuu. 3akoH ['yka. 3axonsl HpioToHa n ux ¢usmveckuit
CMBICIL.

—
e
(9]
1
o0

Nmnynsc. Bumger sneprum. Pabota, momnocts, KIIJ. Bumsr
MEXaHUYECKON 3HEPruu: KMHETUYECKas, NOTCHIMAIbHAs, MTOIHAs
MexaHnunyeckas. KoHcepBaTHBHbIE M HEKOHCEPBATUBHBIE CHIIBL.
CBs3b KOHCEPBATUBHOM CHJIBI C €€ MOTCHIMAIBHON JHEPTHEil.
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Nmnynbe MaTepUAIbHOMN TOYKH, UMITYJIbC CHUCTEMBI
MaTepuaibHbIX  Touek. Mmmynsc  cuibl.  DieMeHTapHas
MEXaHMYEeCKOil paboTa cuibl, paboTa MOCTOSHHON U MepeMeHHOM
cunbl.  Momnocts. KIIJ[. BHemHue W BHYTPEHHUE CHJIBL.
3aMKHyTass MeEXaHUYecKas CHCTeMa. 3aKOHbl HW3MEHEHUs U
COXpaHEHMsI MMIIYJIbCAa. 3aKOH COXpPaHEHHs M IIPEBpAIICHUS
SHEpPruM. 3aKOHbBl M3MEHEHHMS M  COXPaHEHUs  IOJIHOM
MEXaHUYECKOM OJHEpPruu. Ynap, BUIbl YIAapoB: YIPYIHMH U
HEYNPYTHH yaapbl, aOCOIIOTHO YIPYTruid U aOCOTIOTHO HEYNPYTHit
yAaphbl.

Mexanuka TBepAoro Tema. AOCOJIIOTHO  TBepAOe  Telo.
[locTynarenpHOE€ W BpallaTelbHOE ABUKEHUE TBEPAOrO Tena.
MoMeHT cuibl. YCIIOBHE paBHOBECUS TBEPHOro Tena. MoOMEHT
uMItysnbca. MoOMeHT uHepuuu tena. Kunernueckast sHEprust Tena,
BPAIIAIOIIErocsi BOKPYT HEmoABIKHON ocu. COOCTBEHHBIE OCH U
COOCTBEHHBIE MOMEHTBHI HHepIHH TBEpAOro Tena. Teopema
[Hrefinepa. CoOCTBEHHbIE MOMEHTBHl HMHEPLUUU HEKOTOPBIX
omHoponubix Ten. Teopema KéEnura. 3akoHbpl HM3MEHEHUS U
COXpPAaHEHHUSI MOMEHTA HMITYJIbCa MEXAHUYECKOH CHUCTEMBI Tell.
OcCHOBHOE YypaBHEHHE JIMHAMUKHM BpaIlaTeIbHOIO JBUKECHUS
TBEPJIOTO TENA.

10

2. MonekynsipHas (hu3uKa 1 TePMOIUHAMUKA

OCHOBHBIE 3aKOHBI HJ€aIbHOr0 raza. OCHOBHbBIC TOJIOKEHHS
MKT. Tepmonunamuueckue mnapamerpsl (00beM, JaBlE€HUE,
temneparypa). UWneanbHbiii  ra3.  OCHOBHBIE  YpaBHEHHE
MOJIEKYJISIpHO-KUHETHYeCcKol ~ Teopuu.  CreneHn  cBOOOJIBI
Molnekyn. PacmpeneneHue OSHEPrUM MO CTEMEHSIM CBOOOIBI.
MakcBeIOBCKOE  pACHPEACIICHUE MOJIEKYJI IO  CKOPOCTSIM.
bapomerpuueckast ¢dopmyna. BoibplMaHOBCKOE pacmpeseneHue
YacTUIl B MOTEHIMaIbHOM Tone. MpeanbHsbiil ra3. M3onponeccsr:
M30TEPMUYECKUH, N300apHUUECKUii, N30XOPHUUECKU, aarnabaTHBIH,
NOJIMTPONIHBIA. YpaBHEHUS! COCTOSIHUS HaealbHOro rasza. Cmech
WJIealIbHBIX Ta30B. 3akoH J[aJibTOHA /111 CMECH T'a30B.

0.5

SABnenust nepeHoca. DPPEeKTUBHBIN quameTp MojeKkynabl. Ywucno
CTOJIKHOBEHHUH M cpenHss JUIMHA CBOOOJHOTO Ipodera MoOJEeKyI.
SBnenune mnepeHoca B rasax: AU(Qy3us, TEIIONPOBOAHOCTH,
BA3KOCTb. 3aKoHbl Puka, Pypre u HproToHA.

OcHoBBI TepMOAMHAMUKHU. BHyTpeHHss sHeprus cuctemsl. Paborta
uaeanpHoro rasa. KommuectBo temnorel. TemnmoéMkocTe u €€
BUIbl. [lepBoe Hayaso TEPMOAMHAMHKM M €r0 NPUMEHEHHE K
pasnu4HBIM  K3omponeccaMm. PaboTa, coBepmiaemas Tra3oM B
M30IpOoLEeCcCax.

OcHoBBI TepMOAMHAMUKH. KpyTroBbIie, HeoOpaTHMbIe U 00paTUMBbIE
nporecchl. [IpsMoit m 0OpaTHBI TEPMOJMHAMUYECKHUH ITUKIL.
[Ipunuun neiicteus teruoBod mamuH. KIIJ TennoBoi mamiuHBbL
WNneansHas TtermoBas MmammHa Kapno m eé€ KIIZ. Onrponwus.
HepasenctBo Knaysuyca. Bropoe Hauano TepMOAMHAMUKH U €rO
cratuctTudyeckuii cmoici. Teopema HepHcra.

10

PeannHrie raspl, JXUIAKOCTH U TBCPABLIC TCIA. PeanpHBIe ra3bl.
VpaBuenue Ban-gep-Baanbca u  ero anammu3. M3orepmbl
UJeaNbHOTO M peajlbHOro Traza. KpuTuueckoe COCTOSHUE.
Buytpennsia sHeprus peasibHOro rasza. CKuKeHHUEe ra3os.

7




3. DAEKTPUYECTBO U MarHETU3M

10

DJIEKTPUUYECKOE TI0JIE€ B BaKyyMme. OJIEKTPUUYECKOE II0Je, €ro
OCHOBHBIC  CBOMCTBa. DJIEKTPOCTATUYECKOE TIIOJIE M  €ro

XapaKTEPUCTHUKHU. I'pacuueckoe n300pakeHue
JNEKTPOCTATUYECKOTO IOJIA. TOUYEUHBIN JJIEKTPUYECKUHN 3apsif.
3aKoH Kyiona. [puHumn CYIIEpPIO3ULINH JUIS
JNEKTPOCTATHYECKUX TIOJIEH. ITorenunanbHas JHEprus

JIEKTPOCTATUYECKOr0 B3aMMOJECHCTBUS ABYX TOUEUYHBIX 3aps/iOB,
CUCTEMBbI TOUCYHBIX 3apsA0B. PaboTa 31eKTpOCTaTHUECKOro MoJis
[I0 IepeMelIcHUI0 To4yeyHoro 3apspa. Lupkymsauusa Bexkropa E
anekTpocratndyeckoro mnoJig. [Torok Bektopa E. Teopema I'aycca
JUISL  3JIEKTPOCTAaTHMUECKOTO TMOJS HENOABM)XKHBIX 3apsAlOB B
BaKyyMe. DJIEKTPUUECKU AUMnoiab. HampspkeHHOCTh M OTeHIual
TOYEYHOI'O JUMOJIS.

0.5
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OnekTpuueckoe mojie B BemiecTBe. [lonspHble U HEMONSIpHBIE
mosiekynbl.  [lonspuzauua  ausnextpuxkoB. Ilome  BHyTpu
muanektpuka. Cernerosnekpuku. OObeMHBIE U MOBEPXHOCTHBIC
CBsI3aHHbIE 3apsA/bl. BEKTOp 2/1EKTpUUYECKOro CMEIIEHUs. Y CI0BUS
Ha FPaHULIe IBYX AUAIEKTPUKOB CHITBI, NEHCTBYIOIIME Ha 3apsij B
IudJieKTpuke. PaBHOBecue 3aps0B Ha npoBojHUKE. [IpoBonHUKH
BO BHEIIHEM D3JEKTPHUUECKOM IoJie. DIEKTPOEMKOCTh. DHEPTUs
3apsYKEHHOTO MIPOBOAHMKA. Konpgencaropsl. OHeprus
3apsHKEHHOT0 KOHJIeHcaTopa. Buipl coeTMHEeHNs] KOHIEHCATOPOB.

12

[ToCTOSIHHBIN 3JEKTPUUYECKUN TOK. ODJEKTPUUECKUH TOK, BU[BI
QIIEKTPUYECKOTO TOKAa W €ro OCHOBHBIE XapaKTEPUCTHUKH.
Hanpsoxenue, 9JIC. ConpoTuBieHUE U yACTbHOE COTPOTUBIICHHE.
3aBUCHUMOCTb CONPOTHBIICHHUS] METAIIIMYECKOTO IMPOBOJHUKA OT
€ro TreOMETPUYECKHX pa3MepoB M  Temmeparypbl. Bumsl
COEIMHEHUS ITPOBOJAHMKOB: IIOCJIENIOBATEIIBHOE U MApAIUIEIBHOE.
3akoupl Oma wu  [xoyns-Jlennma. PaGota u  MoOIHOCTH
IIEKTPUYECKOTO  TOKa. [TpaBuna Kupxrodga nns pacyera
AIIEKTPUYECKHUX LIeNel MOCTOSHHOTO TOKA.

0.5
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ONeKTpUYeCKMe TOKM B MeTajulaXx, BaKyyMe€ WU rasax.
DneKkTpuueckuii Tok B MeTamuiax. (OCHOBHBIE TIOJIOKEHUS
KJIACCUYECKON 3JIEKTPOHHOW TEOPUH MIPOBOJUMOCTH METAIIOB.
Pabota BeIxoaa 37€KTPOHOB M3 MeTalla. DMUCCUOHHBIC SIBIICHUS.
OTanyre TOKOB MPOBOJMMOCTH B METAIUIMYECKUX MPOBOJHUKAX,
razax M OJJIEKTPOJUTaX. OJEKTPUYECKHH TOK B BaKyyMe.
DNEeKTpUUYECKHI TOK B ra3zax. BonbTammepHas XapaKTepuUCTHKa
razopaspsiHoi TPYOKH. CamocTosiTebHbII "
HECAMOCTOSITENIbHBIA ~ pa3psibl. Tunbl  caMOCTOSTEILHBIX
paspsiaoB. Toku B KUAKOCTSIX. 3akoHbl Dapages sl TOKa B
AIIEKTPOJIUTAX.

14

MarauTtHoe mnosie B BakyyMe. MarHutHoe mojie, ero OCHOBHBIE
CBOMicTBa W XapakrepucTuku. ['padudeckoe u300paxeHue
MarHuTHOTO noJigd. [IoToK BEeKTOpa MarHUTHOM MHIYKIMHU. 3aKOH
bno-Cagsapa-Jlannaca. [IpuHuun cyneprno3unuu Juisi MarHUTHBIX
noned. Cunbl Amnepa u Jlopenua. BsaummogneicTBue IBYX
napajieabHbIX IIPOBOJHUKOB c TOKOM. MarsuTHbII
MEXaHUYECKHUH MOMEHT KOHTypa C TOKOM B MarHMTHOM IIOJIE.
[loTeHumanbHasi SHEPrusi KOHTypa C TOKOM B MarHUTHOM MOJE.
Hupkynsiusa BekTopa B. 3aKoH MOJHOrO TOKa JJIsi MAarHUTHOTO

8




nosst B Bakyyme. [lotok Bektopa B.

15

MarnuTtHoe nosie B BeuiecTBe. MarHUTOMEXaHUUYECKHUE SIBJICHUSI.
Buaer MAarHeTHKOB. JnamaraeTusm. [Tapamaruerusm.
®eppomarnetusMm. HamaramunBanue maruetuka. HarnpsikeHHOCTB
MAarHUuTHOTO OJIsI. BeIuKclieHUe NoJisl B MarHeTUKax. Y CJIOBUS Ha
TPAHMIIE IBYX MarHeTHKOB.

16

SIBnenue >neKTpoMarHUTHONM — mHAYKUMU. Omnbitel Dapajes.
SIBiieHME HIEKTPOMArHUTHOM WHAYKUUHM. 3akoH Papages s
ANEKTpOMAarHUTHOM uHAYKUMU. [IpaBuno Jlenuma. SIBienue
CaMOMHAYKIMU U B3aUMHOW MHAYKUHMH. IHIYKTUBHOCTH KOHTYpa
U COJICHOMJA. DHEPrusi MarHUTHOTO TMOJII KOHTYpa C TOKOM M
COJICHOMJIA.

17

OcHoBbl Teopun MakcBemia JUisl 3IEKTPOMarHuTHOro mnosid. Tok
cMmelleHus.  BuxpeBoe  anekTpuueckoe  1mone.  YpaBHEHHS
MakcBemna B uHTerpainbHOW u auddepenunanshoii popme. Mx
(bu3nUecKuil CMbICII.

BCEI'O

4 2 4 132

Kypc2 Cemectp3

o/

HaunmenoBanue pa3zaena
(KpaTkoe coJiep;kaHue)

O0ObeM Ha
TEMaTUYECKUH pa3ziel
0 BHJIaM y4yeOHOU
Harpy3KH, Jac

CamMocTosTeIbHAS

UlaGoparopHbie
pabota

[IpakTueckue
BaHATUS

Jlexuuu
RAHSTHUS

4. Konebauus v BOJIHEL.

Mexannyeckne KojeOauusa. KomneOanwusi, BHALI KOJIEOAHHH.
'apmonnueckue kosnebanus. JuddepeHunanbHoe ypaBHEHHE
rapMOHMYECKMX  KojebaHuid u  ero  pemeHue. ['paduk
rapMoHndeckux kosebanuil. Ilonstue o0 ammiuuTyzae, yacrore,
daze, mepuoxae. JAuddepennmanpHoe ypaBHEHHE CBOOOHBIX
3aTyxarolux KoiiebaHuit M ero pemieHue. I'paduk 3aTyxarommx
kosneOanuil. [lonsTre o koadduLMeHTe 3aTyXaHus, IeKPEMEHTE U
JOrapu(pMHUECKOM JACKPEMEHTE 3aTyXaHUs, BpEMEHH peJlaKcaluu
1 TOOPOTHOCTH KOJeOATeIbHON CHCTEMBI.

—
1

[a—

N

Mexanuueckue  kojeOaHuMs.  BbIHyXIeHHble — KoseOaHMS.
HuddepenunansHoe ypaBHEHHE BBIHYKJIECHHBIX KOJICOAHUI U €ro
pemeHue. llonarne o pe3onance. IloHATHe O MasTHHKax:
MaTeMaTU4ecKuid, (QU3NUecKuil, OOOpPOTHBII U MNPYKUHHBIN
MasiTHUKH. [leprnoipl ManbIx KoJae0aHui Ui STUX MasTHUKOB.

MexaHnueckue W DIIEKTPOMAarHUTHbIe KoneOaHusi. CrokeHue
TapMOHMYECKMX KOJIeOAaHWW OJHOTO HampamieHus. MeTon
BEKTOpHbIX nuarpamm. buenus. CroxeHue JABYX B3aUMHO
MEePNEHANKYJISIPHBIX ~ TapMOHHMYECKHX  KojeOaHus.  Durypbr
JIuccaxy. BbIHyXJIeHHBIE ~ DJIEKTpUYECKHE  KOJIeOaHMUS.
[Tepemennbrit  Tok. KBazucrammonapusle TOKH. (CBOOOMHBIC
KoJIeOAaHUsI B KOHTYpe 0€3 aKTHUBHOT'O CONPOTHUBIICHHUSL.
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Vnpyrue BoaHbl. Mexannudeckas BosiHa. [lomepeunwsie U
MPOJIOJIbHBIE BOJIHBL. POHT BOJIHBI, BOJIHOBas IOBEPXHOCTD,
noHsitue o Oeryuieil u crosuerd Bonue. [lnockue u chepuueckue
BOJIHBI. JlIMHA BOJIHBI, NEPUOJ W 4YacToTa BOJIHBL. BoiiHOBOE
yucino. JuddepeHnuanpbHoe ypaBHEHHE BOJHBI  (BOJIHOBOE
ypaBHEHHE). YpaBHEHUS IUIOCKOH Oeryimieil He3aTyxaromiei
TapMOHHMYECKOM BOJHBL. YpaBHEHUs cdepuvecKoil Oerymei
rapMOHUYECKON BOJIHBL. YpaBHEHUE CTOsA4Yel BOJIHBL. [loHsATHE O
IMYYHOCTSAX M y3/ax crosiueil BoyiHbl. lloHsATHE O rpymnmnoBod u
¢dazoBoit  ckopoctu BoiH. Jwucmepcuss BomH.  CkopocTH
pacupoCTpaHEHUs BOJH B PA3JIMYHBIX Cpellax. 3BYKOBbIE BOJIHBI.

ONEKTPOMAarHUTHBIE BOJIHBI. OJIEKTPOMAarHUTHBIE BOJHBI M HX
cBoiictBa. MHTeHcuBHOCTE OMB, Bektop YmoBa — IloiiHTHHrA.
Bunumelii ceer. CoBpeMEHHbIE TIPECTABICHUS O MPUPOJE CBETA.
®otoH. KopnyckyisipHO-BOIHOBOM Jyanu3Mm cBera.  Macca,
uMnynsc 1 oHeprus ¢portona. [llkama DMB.

5.00Tuka

DJIEMEHTBl ~ Te€OMETpUYecKod  onTuku. (CBETOBOM  IOTOK.
DOTOMETPUYECKUE BEJIWYMHBI M eauHulbl. CBETOBas BOJIHA.
OTpakeHHe U TPEIIOMJICHUE TUIOCKOW BOJIHBI Ha TPaHUIE JIBYX
JUAJIEKTPUKOB. 3aKOHbl T'€OMETPUYECKONM ONTUKU. SIBIeHue
MOJIHOTO BHYTPEHHET0 OTpakeHusl. ToHKas JIMH3a.

DJIeMEHTbl BOJHOBOM onTvku. BonHoBas onrtuka. [lpuHnun
['toiirenca. SBnenune uHTephepeHIInn CBETa.
MoHoXpoMaTH4eCKue€ U  KOTEPEHTHbIE  CBETOBBIE  BOJIHBI.
Orntrueckast JyIMHAa TyTH CBETOBOTO Jiyda. Y CIIOBUS MaKCUMyMa U
MUHUMYMa Tpu uHTephepeHunu cBeta. CrocoObl MONyueHUs
korepeHTHoro cBeta. Omnwir FOura. HMatepdepenums cBera B
TOHKHX IJIEHKAX: MOJIOCHI pABHOTO HAKJIOHA M PaBHOM TOJIIMHBI.
Konpna HeroToHa.

OneMeHThl BOJHOBOH oONTHUKU. JSIBIeHHME AupaKkIMU CBeETa.
Hudpaxnus @penens u Dpaynrodepa. Ilpunnun Iroiirenca -
Openens. Meton 30 @penens. [Hudpakuus Dpenens Ha
HEOOJBIIOM  KpYIJIOM OTBepctun U jaucke. Judpakuus
Opaynrodepa Ha OJHOM © MHOTUX MemsIX. Dopmynbl
JU(GPaKIIMOHHON PElIeTKH.

OneMEHTBl BOJHOBOM ONTHUKH. SIBIEHHE TNOJISApU3aLMM CBETA.
EcTecTBeHHBII M NOJIIPU30BaHHBIA CBEeT. Buasl mossipusanuu.
Crenenp  momspuzaiuu. CnocoObl  MOJMy4YeHHs  JIMHEHHO
MOJISIPU30BAHHOTO CBETA: MPU OTPAKEHUM OT TPAHUIBl JIBYX
JUDJIEKTPUKOB, SBICHUE IBOMHOIO JIy4ElPEIOMIICHHUs, SIBICHUE
JMHENHOT0 JuXpousma. 3akoH Matoca.

6.KBanToBas ¢usnka

10

Ctpoenne aroma. Mogemut atomoB Tomcona u Pesepdopna.
JIuHenyaTelii ciekTp atoma BoAopoja. Teopus aroma BOAOpPOJa
1o bopy. Iloctrynarsr bopa. OneiTel @panka u I'epna.

11

KBanToBas nmpupoja uznyuenus. TemnoBoe nznyuenue. OCHOBHbIE
XapaKTepUCTUKU TEIUIOBOTO M3Iy4deHHs. Mogenb aOCoI0THO
yepHOro Tena. KpuBbIE TEIIOBOrO M3IYYCHHS a0COIIOTHO
YEepHOro Tejla. 3aKOHBI TEIJIOBOTO u3nmydeHms: Kupxroda,
Credana-bonbnmana, Buna, Panes-/xunca, [Tnanka.

12

BSaHMOHeﬁCTBHe SJICKTPOMArdHMuTHOIr0O M3JIYYCHHSA C BCHICCTBOM.
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KBanToBeie siBiieHHMs B onTuke. fBienune dortodrddexkra u ero
Bunel. Dpdexr Kommrona. 3axonsl BHemHero (otodddexra.
VYpaBuenue OiHmTelHa 11 Gorodddekra. Ilonstue o padore
BBIX0JIa M KpacHOU rpanutie potorddexra. Jlapnenue cpera.

13

OneMEeHTbl KBAHTOBOM MexaHUKU. KopryckyinspHO- BOJIHOBOH | - -
Jlyaliu3M CBOMCTB BemiecTBa. Bomubl ae bpoitnsa. CooTHomeHus
HeonpeaeneHHocTe. BonHoBas (QyHKIMS M €€ CTaTUCTHYECKUI
cMbIci. BpemenHoe u crammonapHoe ypaBHenusi lllpeaunrepa.
Yancruna B sime. [IpoxoxkaeHne 4aCTULbI CKBO3b MOTEHIMAIbHBIN
Oapbep. TyHHENbHBIN YD DEKT.

14

DONeMEHTbl KBAaHTOBOM MEXaHMKH. ATOM BOJOpOAa B KBAHTOBOM | - -
mexaHuke. CnuH anekrpoHa. CHMHOBOE KBAHTOBOE YHCIIO.
IIpunuun Ilaynu. Pacnpenenenue 3JIEKTPOHOB B aToMeE IO
SHEPreTUYEeCKUM COCTOSHUSAM. MONEKYNbl: XUMUYECKHE CBS3H,
HNOHSTHE 00 YHEPreTUUYECKUX YPOBHSIX.

15

OnemeHTbl QU3UMKH TBepaoro Ttema. Kpucrammuueckas pemierka. | - -
Wunexcel Musiepa. KBantoBast Teopusi CBOOOIHBIX JICKTPOHOB B
MeTaJlIe. OJIGKTPOHHBIA  Tas. DHEPreTU4eCcKue  30HBI.
ONEKTPONPOBOJHOCTh METAaJIJIOB. CBepXnpoBOUMOCTb.
DJIEKTPONPOBOJIHOCTh  MOJYNPOBOAHUKOB.  KOHTakTHBIE U
TEPMODJICKTPUUECKHIE SIBJICHHUSL. Pabota BBIXO/I.
TepmoanekTpoHHast SMUCCHsL. DJIEKTPOHHBIE Jiamiibl. KoHTakTHas
pa3HOCTh  TOTEHIHUAIOB.  TEpPMOARJIEKTPUUYECKUE  SIBJICHUS.
IlonynipoBOIHUKOBBIE TUObI U TPUOJIBI.

7. nepuas puznka

16

DNEMEHTBI aTOMHOTIO s/ipa. SIBjleHne pauOaKTUBHOCTH. ATOMHOE | - -
A7IpO, €r0 COCTaB U OCHOBHBIE XapaKTepUCTHKU. [ledekT macchl u
sHeprus cBsa3u saapa. CHuH siipa M €ro MarHUTHBIM MOMEHT.
Snepusle cunbl. Moaenu sinpa. PaqnoakTHBHOE H3IIy4€HUE U €0
BUJBI. 3aKOHBI PAJHMOAKTUBHOIO pacnana. Meroabl HaOIr01eHUS
U PETUCTpalUyU PAJIMOAKTHBHBIX M3Jy4CHHU M 4acTwll. SnepHbie
peakLyy U UX OCHOBHBIE TUIIBI. Peakius CHHTe3a aTOMHBIX sIEp.

17

Buapl B3auMOJEWCTBMIA M KJIACCHI  DJIEMEHTApHBIX YacTHIL. | - -
Metoabl perucTpaluu 3JIeMEHTapHbBIX 4actull. M3oronmueckuii
CIIMH. CrpanHble  YaCTHUIIBL. Cmaboe B3aNMOJEHCTBHE.
Hecoxpanenne ueTHOCTH B caObIX B3auMojeicTBusx. HelTpuHo.
KBanToBas AIEKTPOIMHAMHUKA. CuiibHOE (uBeTHOE)
B3aMMOJIeicTBHE. DIeKTpocnadoe B3aumoiericteue. CucremMaruka
AJIEMEHTApHBIX yacTull. KBapku.

BCEI'O 4 0

98

4.2. CopepxaHue NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

/1

HaunmenoBanue

Tema npakTuyeckoro (CEMUHAPCKOT0) 3aHATUS
pa3zaena JUCLUIIINHB]

K-Bo
4aco
B

K-Bo
4acoB
CPC

Cemectp Ne2

Kunemaruka u JUHaMHKa MOCTYIAaTCIbHOT'O n
MexaHuka BpaaTCJIbHOI0 IBUKCHU A

0.5

Mexannueckas paboTa, MOIIIHOCTh. 3aKOHBI COXPAHECHHUS
1 U3BMCHCHUS B MCXaHUKCE.

Mexanuka tBepaoro tena. Teopema IlITelinepa.
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3aKkoHEI HaeanbHOro raza. CTaTUCTHYECKHE i 3
MonekynsipHas 3aKOHOMEPHOCTH.
2 du3uka u OcHoBBI TEPMOANHAMUKHU. [lepBoe Hay4ajo
TepMOJAMHAMUKa | TepMoauHaMuku. TemnoBele MammHbl. [ukn Kapno. | 0.5 3
OHTponus. YpaBHEHHE PEAJIbHOIO Irasa.
DneKkTprueckoe Mojie B BaKyyMe€ M BeIleCTBE. 3aKOH
Kynona. Hamnpsbkennocts. Ilorenmman. Teopema - 3
I"aycca.
DnekrpuuectBo u | [locrosnuelil snekrpuueckuii Tok. IIpasuna Kupxroda. 05 3
3 MarHeTHu3M DNeKTpUUecKHe TOKU B METaJUIax, BaKyyMe U razax '
MaruuTtHoe 1osie B BakyyMe U BellecTBe. 3akoH buo- 0.5 3
Cagapa-Jlannaca. Cuisl Amniepa u Jlopenna. )
SIBneHne  3IEKTPOMArHUTHOU UHAYKIMU  3aKOH
®apazest U1s1 SJIEKTPOMarHuTHON uHIyKIuu. [IpaBuio - 3
Jlenna. SIBiieHMEe CaMOMHIYKIUN.
UTOI'O: | 2 27
Cemectp Ne 3
Mexanndeckue Koyiebanusi. MasTHUKH. - 3
Mexannueckue kosnebanus. CioxeHue KojaeOaHui. - 3
4 Kone6anus n Yupyrue BOJIHBI. - 3
BOJIHBI DJeKTpOMarHuTHbIE KojleOaHUsl. IIEKTPOMArHUTHBIC i 3
BOJIHBI.
Ilepemennslil Tok. 3akoH OMa. - 3
I'eomeTpryeckasl 1 BOJHOBAsI ONTHKA - 3
> OnTuka BonnoBas ontuka. UWuTepdepenuus, audpakuus, ) 3
HOJIIpU3aLUsL.
6 | KsanroBas ¢usuka | Ctpoenue aroma. KBanToBast mpupoaa u3aydeHus. - 3
7 Sepas dusnka SIBnenne pajuoakTMBHOCTH. JledekT mMaccwl U sHeprus | 3
CBSI3M si/ipa. 3aKOH PaJMOaKTUBHOIO pacnaja.
NTOI'O: 0 27
BCET'O: 2 54
4.3. Coaepxanue JadOPATOPHbIX 3aHATHH
Ne HaumeHOBaHuE K-po | K°BO
Tema nabopaTtopHoro 3aHsaTus 4acoB
n/m | pasjena JUCUUIUIMHBI 4acoB
CPC
Cemectp Ne 1
O6paboTka pe3yabTaToB PU3NIECKOTO i 3
HKCIIEPUMEHTA
OnpeneneHre MOMEHTA HHEPLMH TEJ BpallCHUS
1 Mexarka N3ydeHne 3aKOHOB BpalllaTEIbHOTO ABM)KEHHUS 1 3
Mastauk Makcernna"
OrnpenieneHrie MOMEHTA WHEPIMH TeJ BpaleHUs
CoynapeHnue mapoB i 3
M3yueHne 6auIMCTHYECKOTO MasiTHUKA
Onpenenenne kodpuimeHTa BI3KOCTH METOIOM
Crokca.
MonekynspHas - 3
2 (usiKa u Omnpenenenne korduimeHTa BI3KOCTH BO3AyXa
KaMWUIIPHBIM METOJIOM
TepMOJUHAMUKA " =
Omnpenenenre OTHOUICHUS TEIIOEMKOCTEN ra30B 1 3
Ornpezenienne yAaelbHON TEII0ThI
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KpucCTallIn3allii 0JIOBA

W3mepenue NEKTPOJBIKYILUX cuil
rajbBaHUYECKUX 2JIEMEHTOB METOJIOM
KOMIICHCAIUH.
HccnenoBanue 3J1€KTPUUECKOTO MO C TOMOIIBIO 3
AJIEKTPOIUTUYECKOI BaHHBI
Onpenenenue  €MKOCTHM  KOHJIEHCAaTOpPOB €
DIEKTPUUYECTBO U HOMOILBIO OAJUIMCTUYECKOTrO IaJibBAHOMETPA
MarHeTH3M OnpeneneHue ynenbHOrO 3apsiia  3JIEKTPOHA
METOI0M MarHeTpoHa
Ormpezenenre TOPU3OHTAIBHOM COCTABIISIONIEH
HanpsHKEHHOCTU MarHUTHOTO 10JIs1 3eMIIU 3
Onpenenenue TEeMIIEpaTypbl Kropu
beppomarueTrka
W3zyuenne r¢dexra Xommna.
NTOI'O: 21
Cemectp Ne 2
N3yueHue 3aKOHOB Kojle0aHUs MaTeMaTHUECKOTO
U QU3UYECKOT0 MasITHUKOB
Onpenenenre cOOCTBEHHOTO MOMEHTa UHEPLIUU 3
TEJI METOAOM (PU3UUECKOTO MAsSITHUKA
N3yueHne 3ByKOBBIX KOJI€OAHUH ¢ TOMOILBIO
AJIEKTPOHHOTO ocmiuiorpada.
OnpeneneHve MOAYNs CABUra C  IOMOIBIO
Konebanus u BonHpl. | MPYKUHHOTO MAsITHUKA 3
Onpeznenenye MOIyIsl CIBUTA IPU TOMOIIU
KPYTHJIBHBIX KOJICOAHMII.
N3yueHne 3neKTpon3MepHuTeIbHBIX TPUOOPOB
W3ydeHue a5eKTpoHHOTro ocuuiuiorpaga 3
[TpoBepka 3akoHa Oma [uisl LIENH NEPEMEHHOTO
TOKa 3
M3ydeHune 3aTyxaomux KojJeOaHui.
Omnpenenenue panuyca KPUBU3HBI
IUIOCKOBBIMYKJION JIMH3bI C TOMOUIbIO KOJIELl
OnTuka Hprotona 3
N3ydenue AuppakiMOHHON PemIETKH
ITpoBepka 3akoHa Maimoca
Omnpenenenue nocrosiHHoi Credana-boabivana
OnbiTHast ~ MpoBEpKa  3aKOHOB  BHEIIHETrO 3
dboTtorddekra.
Omnpenenenue TUMA U MEPUOJia KPUCTATITMIECKOM
KpanToBast smka pPEemIETKN  BEIIeCTBA  METOAOM  JU(BpaKIUH
AIIEKTPOHOB
W3ydeHue nosynpoBOIHUKOBOTO AHOA 3
N3yuenne TeMIepaTypHOM 3aBHCUMOCTHU
COTIPOTUBIICHUS TIOJTYIIPOBOTHIUKOB "
OIpeieIeHNe SHEPTrUH aKTUBAIUH.
NTOI'O: 21
BCEI'O: 42

4.4. Conep:kaHue KypcoOBOro NPOeKTa/padoThl

He npenycMoTpeHO yueOHBIM TUIAHOM
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4.5. Conep:kanue pacueTHO-rpaguuecKoro 3ajaHmusi,
UHIMBHIYAJIbHBIX TOMAIIHUX 32IaHUH

B mpomecce BBIMONHEHHWS  pacUYeTHO-TpapWUeCKUMX 3aJaHUld  OCYIIECTBIISIETCS
KOHTaKTHas paboTta oOydaromierocsi ¢ mpemnojaBareineM. KoHCymbTamuy TPOBOASTCS B
aAyIUTOPHSIX M TIOCPEJCTBOM JJICKTPOHHON WH()OPMAITMOHHO-00pa30BaTEIBHON CpEIb
YHUBEpPCUTETA.

Ha Beimmonnenue PI'3 npeaycmoTpeHo 36 4acoB caMOCTOSITEIbHON pabOThI CTYICHTA 110
paznenam 1, 2,3,4,5,6 7.

Tunosvie sapuanmol 3a0aHUli

PI'3 Ne 1
No Haumenosanue
I /II pasznenos Tunossle 3aganus P13 Henb usyuenus PI'3
JUCHHUTIIUHBI
Touka nBmkercsa 1o npsmoi cornacHo | Llenp 3amaHus — U3y4HThH
ypaBHEHUI0  X=A*t+B*t**3, rlIe | 3aKOHBI KAHEMATUKHU
1 Mexarka A=6m/c, B=-0.125m/c**3. Onpenenuts | MaTepUAILHONW TOYKH, a TAK KE
CPEHIOI0 NYTEBYK) CKOPOCTh TOUKH B | YMETh MPUMEHSATh IPABUIIA
UHTEpBaJle BpeMEHHU OT t1=2c 110 t2= 6¢C. | HAXOXKACHUS buznyecKux
BEJIMYMH 10 MPOU3BOIHBIM.
WNneansupiii  ra3  cosepmaer wuka | Llenp 3amaHus —  u3yduTh
Monexymspras | Kapuo. Temneparypa T2 oxiaaurels | 3aKOHbI HICAILHOTO ra3a u
2 ¢busnka u paBaa 290 K. Bo ckoiabko pa3 | OCHOBBI MOJICKYJISIPHO-
TepMOJMHAMIKa | YBETHIUTCS KIIJI nukia, €CJIN | KUHETUYECKON TEOPUH U YMETh
TEeMIepaTypa HarpeBarelisi TOBBICUTCS | UX NPUMEHATh IS Pa3HbIX
or T1 =400 K no T1= 600 K? M30IPOLIECCOB.
Toukuit  crepxenp mmHOM 12 cm | Lens 3amanus — u3yduTh
3apsDKEH € JIMHEHHOM IOTHOCTBIO 200 | 3aKOHBI  JJIEKTPOCTATHKH U
HKI1/™m. Haiitn HAaIIPSDKEHHOCTD | IIOCTOSIHHOIO  TOKa,  YMETh
DNEeKTpUUYECTBO
3 i Marteray | IEKTPHUECKOro oJis B TOYKE, | IPUMEHATh HX K Pa3HbIM
HAaXOJAIIEKUCS HA PACCTOSIHUM S5 CM OT | COEAMHEHHSAM DJIEKTPUYECKON
CTEPXHS MPOTUB €TI0 CEPENNHBI LENH, YCBOUTb  OCHOBHBIE
3aKOHBI 3JIEKTPOCTATUKH.
PI'3 Ne 2
CknagpiBatoTest  aBa rapMmonudeckux | Llenb 3amanus — u3yduTh
Kosie0aHHUs OJIMHAKOBOM 4YacTOTHI U | 3aKOHBI rapMOHHYECKOTO
OJINHAKOBOT'O HaIpaBJIeHUs | IBWKEHUS. YMETh MO rpaduxy
:X1=Al*cos(W*t+¢ul) U | ONpEeAeATh buznyeckue
X2=A2*cos(W*t+¢pu2). Haueptuts | BennumHbI K0J1e0aTeIbHOTO
BEKTOPHYIO JAMarpaMmy Jjsi MOMEHTA | JIBHIKEHUS.
BPEMEHHU t=0. Onpenennutsb
4 Konebanus m | aHAIUTHYECKYI0O  aMIUIMTYly A U
BOJIHBI. HavyaJIbHYIO dazy ¢bu
PE3YJIBTUPYIOLIETO Kosie0aHus.
Otnoxute A u ¢u Ha BEKTOPHOU
auarpaMMme. Haiitn ypaBHEHHE
PEe3YIABTUPYIONIETO konebanust (B
TpUTOHOMETpHUECKOl  (opme dYepes
KOCHHYC). 3ajauy pemuTh A JBYX
CIIy4aeB: DAl=lcm,  pul=pi/3;
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A2=2cMm, ¢u2=5*pi/6; 2)Al=lcwm,

bul=2*pi/3; A2=1cm,pu2=7*pi/6.

B ombite ¢ 3epkaiamum  @penens | Lenp 3agaHuss — U3y4yuTh

paccTosiHue MEXIY MHUMBIMH | 3aKOHBl I'€OMETPUYECKON H

M300paXEHUSIMU ~ HWCTOYHHMKA  CBETA | BOHOBOW  ONTHKH.  YMETh

O6bul0 paBHO 0,5MM, paccTosiHHME [0 | IPUMEHSThH 3aKOHBI JUIS
5 OnTuka JKpaHa SMm. B 3eneHoMm cBere | pa3au4HBIX SBICHUM.

IIOJIYYHJIUCh UHTEpEPEeHIIMOHHbIE

IIOJIOCH Ha PACCTOSHUM SMM JpYyr OT

Japyra. HailTu niMHYy BOJIHBI 3€JI€HOIO

CBETa.

IIpn yBenuuenum tepmMonuHamMmdeckou | Llemp 3agaHust —  HM3y4uTh

TEMIIepaTypbl YEpHOTO Tela B  JIBA | 3aKOHBI KBAaHTOBOW (DU3UKHU.

paza JUIMHAa BOJIHBI, Ha KOTOPYIO | YMETH ONPEACIIATh
6 KBanroBas MPUXOAUTCS MAaKCUMYM CHEKTPAJbHOW | XapaKTEPUCTUKU  TEIIOBOTO

¢buzuka IJIOTHOCTH SHEPreTUUYECKOH | U3Iy4EHUS Tell.

CBETUMOCTH, yMeHbIIMUIach Ha 400 HM.

Onpenenuts HavalbHYIO M KOHEYHYIO

TEMIEPATYpPHI.

IIpn B3pbIBE BOAOPOAHOM OoMObI | Llenp 3amaHust — U3y4yuTh

IIPOTEKAET  TEPMOSAJEpHAas  peaklMs | 3aKOHbl UM 3aKOHOMEPHOCTH

oOpa3oBaHMsl Trenus U3 JAeWTepus U | sAepHOM  ¢(u3MKU.  YMeTh
7 SAnepnas TPUTHUSL. Hammcare  ypaBHEHuE | OIIpenesaTb CTPOCHHUE  spa,

¢dusuka peakuuu. Haiitu oHepruro Q , | ypaBHEHHUE pEaKLIUH.

BBICTISIIOLICIOCS TPU ATOW PEaKIHUH.

Kakyro sHepruro W MOXXHO NOJIY4HTH

1pu oOpazoBanuu Maccel m=1 r renus?

5. OHEHOYHbIE MATEPHUAJIbI JI51 IIPOBEJEHUS TEKYIIEI'O
KOHTPOJISA, TIPOMEXYTOYHOU ATTECTALIUN

1. Komnerenuusi OIIK-1.

N MaTCMAaTHUKH.

5.1. Peanusanuss KOMIEeTeHIIUHN

CnocobeH aHanu3upoBaTh 3aaud  MPOQPECCHOHATLHON
JESTENIbHOCTH Ha OCHOBE TIOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK

HanmenoBaHue I/IHJII/IKaTOpa(HOKEBaTeJ'IH OI_ICHI/IBaHI/I}I)

I/ICHOJIBSyeMBIe CpCACTBA OLICHHUBAHUA

OIIK-1.2. IlpumeHnser MeTO/bI
HKCIIEPUMEHTAIBEHOIO
00BEKTOB, SIBJICHUM M MPOIECCOB, 3HAHUS OCHOBHBIX

HUCCICIOBaHUA

TEOPETUYECKOTO U | 3ayer,

buznuecKux

peleHue
3aHSTHSIX, 3alIUTa PaCYETHO-TpapuIecKoro

3ammTa JIa0OpaTOpHBIX  padoT,

3aaaq Ha MMPAKTHUYICCKUX

NOHATUH U QYHIAMEHTAIBHBIX 3aKOHOB (DPH3UKU

3agaHusl.

OIIK-1.3. TIpoBOAWT OKCHEPUMEHTHI IO 3aJaHHOU
METOJMKE U aHAJIM3UPYET UX PE3YIbTaThI

DK3aMeH, 3alluTa J1abopaTOpHBIX padoT.

2. Komnerenmusi OIIK-2. Cnocoben ¢opmynupoBarh 3afaud  MnpodheccruoHaIbHON
3HaHUM NPOQUIBHBIX Pa3/eNioB

NEATEILHOCTH Ha OCHOBE
€CTECTBEHHO-HAYYHbIX JUCHUILIMH (MOIYJICH).

OIIK.2.1. ®opmynupyer 3amaud HpodecCHOHATHLHON
NEeSITeTHHOCTH B c(hepe METPOJIOTHH, CTAaHIAPTU3AUN U
cepTU(UKAIMM HA OCHOBE 3HAHUH  NPOQHIBHBIX

3auer,
pelieHue  3ama4 Ha
3aHATHSX, TECTUPOBAHUE.
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3amTa  J1abopaTopHBIX  padoT,
HPaKTUYECKHUX




pasaciioB MAaTEMAaTUUCCKUX W CCTCCTBCHHOHAYYHBIX
JUCIUITIINH

OIIK.2.2. PaspabarbiBaeT TpPOCThIE MaTeMaTHYECKHe | DK3aMeH, 3alluTa JIa0opaTOPHBIX pPadoT,
MOJIEJIM SIBJICHUH, TPOIECCOB M OOBEKTOB JUIs TpU | 3alIMTa PacyeTHO-rpaduyecKoro 3aJaHus,
3a/IaHHBIX JOMYHICHUSX W OTPAaHUYCHUSX, MCMOJb3Yys | TECTUPOBAHUE.

bu3nKo-MaTeMaTUYECKUH anmnapar

5.2. TunoBbie KOHTPOJIbHBIC 32IaHUA JJIA IPOMEKYTOYHOM ATTECTALNH
5.2.1. IlepeyeHb KOHTPOJIBLHBIX BONPOCOB (THIOBBIX 3aJaHMil) I 3a4eTa U

IK3aMCECHA
Haumenos ConeprxkaHue BOIPOCOB (TUITOBBIX 3aaHU)
Ne aHue
/o pasnena
JUCLIUILIN
HBI
CEMECTP 2
Mexannueckoe  nBwxkeHue. (Cucrema  oTcyeTa, CHCTEMBI  KOOPAMHAT.
[lepemenienue, Tpaekropusi, nyTb. CKOpOCTh. Y CKOpEHHE.
[TpsimonuHeiHOE M KpUBOJIMHENHOE IBWKeHME. KHHeMaTuka BpalaTeIbHOTO
JnBrkeHus. Kunemarnuecknue ypaBHEHUS ABHXKEHUS.
Knaccuueckas nuHamuka yactull. IIoHATHE COCTOSTHUSA 4acTULBI B KJIACCUUECKON
MexaHuke. OCHOBHAs 3ajjaua JMHAMUKH.
ITepssiii 3ak0oH HptoToHa. [loHATHE HHEPIMAIBHON CUCTEMBI OTCUETA.
Macca n umnynbc tena. Bropoii 3akoH HeroToOHA. YpaBHEHUE ABUKECHUS.
< Tpernit 3akoH HproToHa. [ToHsATHE O MexaHWYeckol cucteme. Mmnynbc cuibl U
1 = MMITYJIbC TENA.
§ CoynapeHue IByX Tell. 3aKOH COXpPaHEHHs UMITYJIbCa TeJla U CUCTEMBI Tel.
g [Tpurumn otHocuTenbHOCTH ["anmuies.
Cunel Tpenust. Cuia TSDKECTH U BEC.
Kunernueckast sHeprust u pabora. Pabora. 3aKoH cOXpaHEeHHUsl YJHEPTUU.
KoncepBaruBuble cuiibl. [loTeHuManpHasi 3HEpPrUs BO BHEIIHEM II0JIE CHIL
OHeprus ynpyro aedopmaru.
MOMEHT cuiibl, UMITYJbca. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIbCa.
JIBukeHMe LIeHTpa Macc TBEPAOro Tena. BpaiieHue Tena BOKPYr HEMOJBUKHON
OCH.
Kunernyeckas 3Heprus Bpanarouerocs TBEpA0ro Tena.
Kunernueckast sHeprus Teia py MIOCKOM JIBUKEHUH.
XapakTep TEIUIOBOTO ABMKEHHUS MOJIeKyd. Uuclio ygapoB MOJIEKYN O CTEHY.
Omnpenenenne [leppeHom nocTostHHON ABOraapo.
~ Pacnipenenennie MakcBemta. Pacnpenenenne bonbimana. bapoMerpuueckas
S dopmyna.
= 8 Macca u pasmepbl Mosekyd. CoOCTOSHME TEPMOAMHAMHYECKOW CHCTEMBI.
= § Temneparypa.
2 5 2 YpaBHEHME COCTOSHUS UAEATBHOTO rasa.
é. E( BHyTpeHHsis sHeprus TepMoauHAMUYeCKOW cuctembl. Pabota, coBepinaemast
S, & | TeJIoM Npu U3MeHeHuu obbema.
é 2 IlepBoe Hawano TepMOOMHAMUKA. BHYTpEHHSAS DBHEPrus U TEIJIOEMKOCTh
= HACAIBHOIO rasa.
= YpaBHeHue agrabaThl UJ1€aJIbHOTO Irasa.
[TonuTponuueckue npoueccsl. Ban-nep-BaaabCOBCKUM ras.
OHTponusi. BeluncieHne >HTponuu.
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Bropoe nauano repmoarHamuku. [k Kapro.

OTanauTeNbHBIE YCPThl KPUCTAIIMYECKOI'O  COCTOSHHA. KJ'IaCCI/I(l)I/IKaHI/Iﬂ
KPpHUCTAJIJIOB. Du3nUEeCKUEe TUIII KPUCTATIMYCCKUX PCIICTOK.

JedexTsl B kpuctamiax. TemioeMKocTb KpUCTaJIOB.

Crpoenue xuakocteil. [loBepxHocTHOE HaTspKeHHE. JlaBiieHue MOJ M30THYTOM
MTOBEPXHOCTHIO JKHUJIKOCTH.

SIBnenus Ha T'paHUIC )KUIKOCTU U TBECPAOIro TCJa. KaHI/IJIJISIprIe SABJICHUA.

Jlunuun wm TpyOkm TOKa. HepaspwlBHOCTH cTpyH. YpaBHeHHE bepHyIu.
Wcreuenue xuakocT u3 orBepcTusi. TeueHue KuJIKOCTH B KPYTiioi Tpyoe.

Cunel BHyTpeHHEro TpeHus. JlaMuHapHoe u TypOyJaeHTHOe TeueHus. JBukeHue
TEJ B )KUJIKOCTSIX U rasax.

Hcnapenne u konzaeHcanus. PaBHOBecHME XUIKOCTH M HACBILICHHOIO IIapa.
Kputnueckoe cocrossHue. IlepechllicHHBIM Iap W IEperperas KUAKOCTb.
TpoliHas Touka. JluarpaMma COCTOSIHUS.

Cpennsisi anmuHa cBoOoaHOTO Tpodera. Bs3kocTh razoB. YibTpapaspexeHHbIE
ra3el. DPdy3usi.

SAnenus nepenoca. Juddysus B razax. TemionpoBogHOCTh ra3oB.

:‘)J'IGKTpI/ILICCTBO U MarHe€Tusm

DnekTpuueckuil 3apsa. 3akoH Kymona. Dnekrpuueckoe mose. HarmpsokeHHOCTh
noiisa. ITorennumann.

3H€pFI/I$[ B3aHMOH€ﬁCTBHH CHUCTCMbI 3apsa10B. CBs3b MCKAY HAIIPAKCHHOCTBIO
QJICKTPHUUYCCKOI'O IT0JISI U ITIOTCHIMAJIOM.

Junons. [Tone cuctemsl 3aps10B HAa OOJBITUX PACCTOSHUAX.

CBolicTBa BCKTOPHBIX MOJICH. I_[I/IpKy.]'ISII_[I/ISI H POTOP BJICKTPOCTATHYCCKOI'O ITOJIA.

Teopema ['aycca. Beiuncnenue noseid ¢ momoubio TeopeMsl ['aycca.

[Tonsipable M HenousisApHble MoseKynsl. [lonspusanms audnektpukon. Ilone
BHYTpH AUAIEKTpUKA. CErHETORIEKPUKH.

OObemMHBIE W TIOBEPXHOCTHBIE CBS3aHHBIC 3aps/bl. BEKTOp 3JIEKTPHUECKOTO
CMEILECHUS. Y CIIOBUSI HA TPAHUIE JBYX JIUAJIEKTPUKOB

Cwibl, IEUCTBYIONINE HA 3apsi/i B TUAJIEKTPUKE.

PaBHOBecue 3aps10B Ha npoBogHUKE. [I[POBOAHUKY BO BHEIIHEM JIEKTPHUECKOM
noJie. DIEKTPOEMKOCTb.

3Hepl"I/I${ 3apsKCHHOI'O ITPOBOJIHUKA. 3Hepr1/151 3apPsKCHHOI'O KOHACHCATOPA.

DNeKTpUYECKU TOK. Y paBHEHUE HENIPEPHIBHOCTH. DIEKTPOABMKYIIIASI CHUTIA.

3akon Oma. CompoTuBiieHHE MPOBOAHUKOB. 3akoH Oma i HEOJHOPOIHOTO
y4acTKa IeMnu.

PaszserBnennsie nienu. [Ipasmia Kupxroda.

MomHocts ToKa. 3akoH Jlxoyns-Jlenna.

B3anmoneiicteue TokoB. MarauutHoe nosie. 3akoH buo-Casapa-Jlamnnaca.

ITone nBmxymerocs 3apsga. Cuna Jlopenua. 3akoH AMiepa.

KOHTYp ¢ TOKOM B MarHuTHOM HOJIE.

PaGora, coBepmiaemas TmpH TEpeMEIIEHUH TOKa B MAarHUTHOM IIOJ€.
JluBepreHus 1 poTop MarHUTHOTO MOJIS.

ITone conenonga u Topoua.

HamarununBanue MarHeTuka. HaHpH)KCHHOCTL MarHuTHOroO nojs. BeruucieHnue
I10JIA B MarHETHUKax.

Ycaopus Ha T'paHUIC IBYX MArHCTUKOB.

MarauToMexaHUdeCKHe SIBICHHS.

Buas! Marnetukos. luamarnetusm. [lapamarnerusm. GeppoMarserusm.

SIBeHME ANEKTPOMArHUTHOM MHAYKIIMH. DJIEKTPOABIKYIIAs CHJIA MHAYKLUU.

SIBneHunE CaMOMHAOYKIHUH. Tok IIpH 3aMbIKaHHMHW W Pa3MBbIKaHWH LCIIN. Bzanmnuas
WHIAYKIUWS.
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DHeprus MarHuTHOro noJjsi. Pabora nepemarnnynBanus peppoMarHeTHKa.

Buxpeoe anektpuueckoe nosie. Tok cmenienus. Y paBHeHus MakcBea.

I[BI/I)KGHI/Ie 3ap$DKeHHOI7I YaCTHIIbI B OTHOPOJHOM MAaroMTHOM IT0JIC.

Omnpenenenue 3apsaa M Macchl 3jeKTpoHa. OnpezeneHue YAEIbHOro 3apsijaa
HOHOB. Macc-ciekTporpadsl. Y CKOpUTENH 3apsKEHHBIX YaCTHII.

[Ipupoma HocUTENCH TOKa B MeTaUlaX. DJIEMEHTapHas KIacCHYECKas TEopHs
MeTaymioB. Dddekt Xoa.

OJIeKTpUYeCKHil TOK B ra3ax. HecamocTodrenbHass W CaMOCTOSITENIbHAs
pOBOAMMOCTH. HecaMOCTOSTENIbHBIN Ia30BbIN pa3psil.

I1nazma. Trnerommii pazpsia. Jlyrosoit paspsia. ICKpoBOW U KOPOHHBIN pa3psiibl.

I/IOHI/ISaI_II/IOHHBIC KaMCpPbl U CUCTUYNKH.

CEMECTP 3

KonebarenbHoe npmwxkenue. ['lapmonnueckue konebanus. BekropHas nuarpamma.

MasiTHUKY (MaTeMaTuyecKui, PU3n4ecKuil, 000POTHBIN).

CrnoxeHne B3aMMHO NEPINCHAUKYIISIPHBIX KOJIEOAHHUH.

3aryxawoomue KojebaHusd. ABTOKosneOaHus. BbIHyXJeHHbIE  KOJEOAaHHUS.

E [TapameTpuyeckuii pe30HaHC.
§ CB00OOHBIC 3aTyXalONIKE KOJICOaHusI.
S| Pacripoctpanenne BOH B yIpyroi cpene. YpaBHEHHUE TUIOCKOW U ChepruecKoit
= BoJIH. DddexT Jlomepa 1ist 3ByKOBBIX BOJH.
LCE Crostane Boabl. Konebanwmst crpyHbl. 3ByK. CKOPOCTh 3BYKa B Ta3ax.
g BrinyxaeHnble anekTpuueckue konedanus. [lepeMeHHbIi TOK.
S KBasucranmonapusie Toku. CBOOOIHBIE KOJNICOaHUS B KOHTYpe 03 aKTUBHOTO
CONPOTHUBJICHUS.
OneKTpOMarHuTHbIE BOJIHBL. BONHOBOE ypaBHEHHE 3JE€KTPOMAarHUTHOIO MOJIS.
ITnockas a1neKTpOMarHuTHas BOJIHA
OHeprus MeKTPOMarHUTHBIX BOJIH. VIMIyNbC 371€KTPOMarHuTHOTO MOJIsl.
CseroBas BosHa. OTpakeHUE U MPEIOMIICHHE TIOCKON BOJIHBI HAa TPAHUIIE ABYX
JUDJIEKTPUKOB.
CaertoBoil notok. oToMeTpryUeCKre BETUUNHBI U €MHUIIBI.
I'eomerpuueckas ontuka. Tonkas sun3a. [IpuHiun ['rolirexca.
WnTepdepenius ceera. KorepentHocTh. CriocoObl HaOM0A€HNS HHTEPPEPEHITUN
CBETa.
WuTepdepenius cBeTa Npu OTpaskeHUU OT TOHKHUX IIACTUHOK.
< Hutepdepomerp.
E Hudpaxmus ceera. [lpunnun [toiirenca-®Openens. 3ousl Openens. Audpakuus
=) Dpenes.
© Judpakus Opaynrodepa. {udpakinonnas pemerka.
ITonsipusanus ceera. EcrecTBEHHbBIN U MOJSAPU30BAHHBIN CBET.
ITossspu3anus npyu OTpaXKEHUH U IPETOMIICHUH.
BpaiieHre miockocTH noyisipu3aluu.
B3aumoielicTBUE 3JEKTPOMAarHUTHBIX BOJIH C BENIECTBOM. JlMcriepcus cBeTa.
I'pynnoBas ckopocts. Da3oBast CKOPOCTH.
ITornmomenue ceera. Paccessnue cpera.
Dddext BaBunopa-Uepenkona.
TermoBoe n3nydyeHne
3 o 3akoH Kupxroda. PaBHOBeCHas IJIOTHOCTh SHEPTHH U3ITYUCHUSI.
§ = 3akoH Credana-bonbnmana. 3akon Buna.
g é ®Dopmyna Penes-/xxunca. @opmyina [lnanka. ®OTOHBL.
2 TopmosHoe penTrenoBckoe uzinyuenue. Porosdpdexr. OnsiT bote.

Dddext KomnrTona.
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3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Moaenb aroma Tomrcona. OmnbIThL 11O
paccestHuo anb(}a-gacTuil.

[Tocrynatel bopa. IIpaBuio KBaHTOBaHHS KPYTOBBIX OpOHMT. OieMeHTapHas
OOpOBCKasi TEOpHUsi BOJOPOIHOIO aTOMa.

I'unoresa ne bpoiinsa. BonHOBBIE CBOMCTBA BEIIECTBA.

[Tpunnun vHeonpenenennoctr. Y paBHenue [lpenunrepa. [lcu-dynkius.

KBanroBanue sHeprun. KBaHTOBaHME€ MOMEHTA UMITYJIbCA.

[TpoxoxaeHue yacTull yepes NOTeHIHAIbHBIN Oapbep.

Atom Bojoposia. CeKTpsl HIETOUYHBIX METAJIIIOB.

[[InprHa CIEKTPAIBHBIX JUHUNA. MyJIbTUIIIETHOCTh CIIEKTPOB U CIIMH 3JIEKTPOHA

Pe3ynbTupyronmmii  MEXaHMYECKHM  MOMEHT  MHOTO3JIEKTPOHHOTO  aTroma.
MaruutHbeIi MOMEHT aTOMa.

[Mpunuun I[laynu. PacnpeneneHue 3JIeKTPOHOB MO JHEPTETUYECKUM YPOBHSIM
aToMa.

Hepnozmqecxaﬂ cucTeMa 3JIeMeHTOB Menieneena.

Brinyxxiennoe uznydenue. Jlazepsl.

Kpucrannuueckas pemerka. Mugexcel Munnepa.

KBantoBass teopust CBOOOAHBIX D3JIEKTPOHOB B METajule. OJEKTPOHHBINA ras.
OHEPreTU4eCKUe 30HBbI.

DJEeKTPONPOBOAHOCTh MeTa/UIOB. CBEPXMPOBOAUMOCTb. DJIEKTPOINPOBOAHOCTD
10JIyTIPOBOJTHUKOB.

KoHTakTHBIE M TepMo3jeKkTpuueckue  sBieHus.  Pabora  BbIxona.
TepMoaniekTpoHHass 3MucCUs. OJEKTPOHHbIE JiaMilbl. KOHTakTHasi pa3HOCTh
OTCHUUAIOB. TepMOIIEKTPUUECKHUE SIBICHUS.

[TosrynnpoBOTHUKOBBIE TMO/IbI M TpHObl. BHyTpeHHUHN (oTorQDeKT.

SAnepuas pusuka

CoctaB U XapakTEpUCTUKH aTOMHOTO siapa. Macca W 3HEprus CBsI3H sjpa.
Mojenu aTOMHOTO sipa.

Snepubie cunbl.  PapnoaktuBHOCTE. fnepHeie  peakuuu. Jlenenue saep.
TepmosiiepHbIe peakuu.

Buasl B3auMOASHCTBUM U KIACCHI QJICMCHTAPHBIX YaCTHILI. Metonsl peructpanuu
OJICMCHTAPHBIX YaCTHUII.

N3otonnueckuit cnuH. CrpanHbsle dactuipl. Cnaboe  B3auMoOAEWCTBUE.
HecoxpaHeHue 4eTHOCTH B c1abbIX B3auMoJieicTBusX. HelitpuHo.

KBantoBas  snexktponuHamuka. CunbHOe — (LBETHOE)  B3aMMOJEHCTBHE.
OnexTpocnaboe B3auMojieiicteue. CucreMaTHka 3JeMeHTapHbIX yacTull. KBapku.

IMpoMe:kyTOYHAsI aTTECTALMS TOCIC WU3YUCHUS Pa3zeiioB AMCHUIUIMHBI «Dusnka» B
KOHIIE 2-TO CeMecTpa OCYIIECTBIsieTcs B (QopMme 3a4dera, a B KOHIE 3-rO cemecTpa
OCYIIECTBIISIETCS B hopMe IK3aMeHa.

JK3aMeH SBISCTCS 3HAYUMBIM OIICHOYHBIM CPEJCTBOM M PEIIAIONIAM B HUTOTOBOMN
OLIEHKE YYeOHBIX IOCTHIKCHUHN CTY/ICHTA.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHUAJIOB

JJISl 3AIUTHI KYPCOBOT'0 MPOEKTA/KypPCcOBOii padoThl

He npenycMoTpeHO yueOHBIM TIIaHOM

5.3. TunoBble KOHTPOJIbHBbIE 3aJaHUA (MaTepHAJbI) VISl TEKyLIero KOHTPOJIA B
ceMecTpe

Texymuii KOHTPOJb OCYILIECTBISIETCA B TEUYEHUE ceMecTpa B (opMe 3alluThl
1a00paTOPHBIX PabOT, BBIMOJHEHUS 3aJaHUM ISl CAMOTOATOTOBKH, BBIMIOJHEHUS WU
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3alUThl pacuyeTHo-Tpaduueckoro 3ananus. [lepen BbIONHEHHEM 1a00pPATOPHON PabOTHI
npernojaBarenb MpoBepsieT odopmileHHE Ja0OpaTOpHBIX pabOT M 3HAHME U YMEHHUE
paboTath ¢ 00OpYyIOBaHHMEM;, Ha TPAKTHYCCKUX 3aHATUSAX IMPETNOJIaBaTellb MPOBOIUT
cobOeceoBaHNEe CTYICHTOB 10 OCBOCHHUIO TEOPETHUYECKOTO MaTepuaja Mo TaHHOW TeMe U
MPOBOAUT pa3z0op 3a1ad.

CobecenoBaHne MpEAIoiaraeT CHEIUANTbHYI0 Oeceny ¢ 0O0y4JaromuMCsl W TO3BOJISIET
OIICHUTh OOBEM €ro 3HAHWI W YMEHHMH TIO OIPEACIICHHOMY pa3ieiy IUCITUTIIMHBI
«Du3uKay.

Texymuii KOHTpPOJIb M3Y4EHHS TEOPETHMYECKOr0 MaTrepuana BO3MOXKEH C
npuMeHEeHUEeM TecTupoBanus. KOHTpodbHBIE 3aaHUsl TIOCTPOEHBI IO MPUHIIMILY
TEMaTUYECKOrO0 YCBOEHHUs MaTepuaja W MpeJyCMaTpUBAeT MHOTOYPOBHEBBIM BH]I
KOHTPOJISI.

TeMbl U TUIIOBBIE KOHTPOJIbHBIC 3aIaHUHA TCKYILICI0 KOHTPOJIsA
Ne HaumeHnoBanue pasaciia

n/m JUCLUIIIIMHBL U TEMBI CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHHI)
MIPAKTUYECKOT0 3aHATHUS
1 MexaHnuka 1. K o0omy nucka maccoro m=5 Kr mnpuioxkeHa
Kunemaruka u JUHAMUKa | TOCTOsIHHAsT KacartenbHas cwia P=20 H. Kakyro
MOCTYIATEIbHOTO IBUKEHUSI. | KHHETUYECKYIO PHEPrUi0 OyJIeT UMETh TUCK uepe3 t=5 ¢
Kunemaruka 51 TUHAMUKA | TIOCJIe Havaja ACUCTBUS CUIIbI?
BpallaTeIbHOTO JNBUKEHUS. | 2. Bentunstop ~ Bpamaercss  cO  CKOPOCTBIO,

cootBercTByomerd 900 o6/mMuH. Ilocne BBIKIFOUEHUS
BEHTWISITOP, BPALAsCh PaBHO3AMENJIEHHO, CHENanl 0
ocTaHoBKM 75 00. Pabora cun topmokeHus pasHa 44.4
Jbx. Haiitu: 1) MOMEHT MHEpUMH BEHTHIATOpa, 2)
MOMEHT CHJIbI TOPMOKEHHUSI.

3. Ckonbko  BpeMeHM Oyler ckaThiBaTh  0e3
CKOJIBXKEHHUSI O0PYY C HAKJIOHHOW TIOCKOCTH JITUHOM 1=2
M # BbicoToi h=10 cm?

4. B nentpe ckambu XKyKOBCKOrO CTOWT YEJIOBEK U
JIEPKHUT B pyKax CTEpXKEHb JUIMHOM 2,4 M 1 Maccoit § Kr,
pacrojOKEHHBI BEPTUKAJIBHO II0 OCH  BpAIICHHUS
ckaMpu. Ckambsi C YE€JIOBEKOM BpallaeTcs € 4acTOTOU
ni=1 ¢’ C kakoii yacToToil n» GyJeT BpamaThcs CKaMbsl
C YEJOBEKOM, €CIM OH I[IOBEPHET CTEpPKEeHb B
TOpU30HTAIbHOE ToJo)keHne? CyMMapHbIi MOMEHT
MHEPIIMH YeIOBEeKa M CKaMbH PaBeH 6 Kr-M>,

5. JIBa Heynpyrux Tena, Macchl KOTOPHIX 2 U 6 KT,
JBUXKYTCS HABCTPEUY JIPYT JAPYTY CO CKOPOCTAMHU 2 M/C
Kaxaoe. OnpenenuTs MOLyJb U HAlpaBICHUE CKOPOCTHU
KaXKJI0T0 U3 3TUX TeJ, Mocie yaapa.

¢puszuka |l Bosayx obwsemom 1,45 M°, Haxopsmmiics npu

Mexanuueckas padoTa, MOLUTHOCTb.
3aKOHBI COXpaHEHUSI U U3MEHEHUS
B MEXaHHMKe. MexaHuka TBEPAOTO
Tena.

2 | Moaexkyasipuasi

TePpMOJAMHAMHUKA
3akoHEI uaeasHOro rasa. OCHOBBI
tepmoauHamMuku. llepBoe Hauano
TEPMOJIMHAMUKH. TemnoBklie
MmamuHbl. [{uxn Kapho.

temneparype 20°C n nasnenun 100 xlla, npeBpaTuiu B
)Kuakoe cocrosinue. Kakol o00beM 3aliMeT KUOKUI
BO3/IyX, ECIIH €r0 MIOTHOCTh 861 Kr/m>?

2. KakoBa Obuta HavasibHas TeMIiepaTypa BO3IyXa,
ecnu npu HarpeBanuu ero Ha 3 K o0bem yBenuuwmics Ha
1 % ot nepBoHaYaILHOTO?

3. Kakas Macca Bo3ayxa BBIMAET W3 KOMHATHI
00beMoM V=60M npu MOBBIIICHUN TeMIepaTypbl ot 7 =
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280 K go 7> =300 K nmpu HOpMaTbHOM JaBJICHUU?

4. Temmeparypa Bo3ayXa B KOMHaTe oobeMom 70 m>
opma 280 K. Ilocme Toro kak NPOTONWIM II€Ub,
temneparypa mnoxausuiacek go 296 K. Haittu paboty
BO3/lyXa MPU PaCHIMPEHUU, €CIU JaBJICHHE MOCTOSHHO U
pasHo 100 xI]a.

5. WUneanbHpiii  ra3  coBepmiaer 1uka  Kapoo.
Temneparypa T2 oxmagutens paBHa 290 K. Bo
ckoiibko pa3 yeenumuutca KIIJ[ 1ukia, eciu

Temneparypa Harpesateis nosbicutcst or T1 =400 K o
T1=600 K?

DJIeKTPUYECTBO U MATHETHU3M.
DJIEKTPOCTATUYECKOE II0JIE U €ro
XapaKTEePUCTUKH. IlocTostHHBIH
ANEKTPUYECKU TOK. MarauTtHoe
noJie. fIBeHue 31eKTPOMarHuTHON
WHIYKIHUU.

1. JlBa 3apsDKEHHBIX IIapHKa, IOJBEIIECHHBIX Ha
HUTSAX OJMHAKOBOM JJIMHBI, OIYCKalOTCd B KEPOCHH.
KakoBa nomxHa OBITH IUIOTHOCTH MaTepHaja IIapUKOB,
4TOOBl YIOJ pacXOoXACHHsI HHUTEH B BO3JyXe U B
KepocuHe Obul OJuH U TOT xe? Jludnekrpuyeckas
IPOHMIIAEMOCTh KEpOCHHA €=2, IUIOTHOCTb KEpOCHHA
p=0,8r/cm>.

2. DNEeKTPOHBI, JETAIUE B TEJICBU3UOHHOU TpyOKe,
obnanator sHeprueil 12 xaB. TpyOka opueHTHpOBaHa
TakK, YTO JIEKTPOHBI JIBUXKYTCSI TOPU30HTAIIBHO C FOra Ha
ceBep.  BeprukampHas ~ cocTaBisollas  3€MHOIO
MarHUTHOTO TOJIsI HampaBjieHa BHU3, M €r0 MHIYKIHS
B=5,5%10°Tn. B KakoM HampaBleHUM  OyjeT
OTKJIOHATBCS NIEKTpOoHHBIM Jyd? KakoBo yckopeHue
Kaxaoro osnekrpoHa? Ha CKOJBKO OTKIOHMTCA JIyd,
nposieteB 20 ¢cM BHYTpHU TeEBU3UOHHOMN TpyOKH?

3. [MpoBomnuk jmouHOM 1=1 ™M jABUXKETCS €O
CKOPOCTBIO V=5 M/C MNEpHeHIUKYISIPHO K JIMHHUIM
MHAYKIIUYA OJJHOPOJHOTO MarHUTHOrO nosst. OnpenenuTtsb
BEJIMYMHY MHAYKIIMM MarHUTHOTO IOJIS, €CJIU Ha KOHIAX
IIPOBOJHMKA BO3HUKAET pa3HOCTh noteHnuanos 0,02 B.
4. ONEeKTpPOH,  ABUTABIIMMHCA  CO  CKOPOCTBIO
5%10°/c, BneTaeT B mHapaIeNbHOE €ro JBUKEHUIO
aNIeKTpuuecKkoe noje HanpskeHHocTbio 1000B/M. Kakoe
paccTosiHue MPOUJET ANIEKTPOH B 3TOM IOJIE 10 MOMEHTA
OCTAaHOBKM M CKOJBKO BpEMEHM €My [UIsl 3TOrO
norpedyercs?

3. Haiitu OJIC u BHYTpEeHHEE COIPOTUBIIEHHUE
HUCTOYHUKA, OKBHUBAJEHTHOIO  JBYM  MapajlieldbHO
coeauHeHHBIM ateMeHTaM ¢ DJIC & u & U BHYTpEeHHUMHU
COINPOTUBIICHUSIMU T'| U I2.

Kose0anus u BOJIHBI.
MexaHndeckne u
AJIIEKTPOMATrHUTHBIE KoJieOaHMsI.
Ynpyrue BoJIHBI.

1. Hanucatp ypaBHEHUE rapMOHUYECKOTO
KoJebaHus1, ecnu amrumatyaa ero 10 cM, MakcuMambHas
ckopocth 50 cm/c, HawanpHas ¢aza 15°. Onpenenutsb
Mepuoi KojieOaHusi U CMEIICHUE KOJICOTIOmEeNncs TOYKH
gyepes 0,2 ¢ oT Hauana konebaHus.

2. MarepuanbHasg Toyka Macco 20 r coBepiiaet
rapMoHHYECKHe: Koyuebanus ¢ nepuogom 9 c¢. Hauanbnas
daza komebanus 10°. Yepes kakoe BpeMsi OT Hadaja
JIBUKCHHUS CMEIICHHE TOYKHA JIOCTHTHET TIIOJIOBUHBI
ammunTyael?  Hallth  ammummTyny,  MakCHMasbHbIE
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CKOPOCTh U YCKOpEHHE TOYKH, €CIIH TMOJIHASL €€ SHEeprus

pasua 102 JIx.
3. MarepuanpHasi Touka Maccoil 1 T kosebaeTcs
rapMOHUYECKH. AMIUIUTYy/a KojiebaHus paBHa 5 cM,

HMKJIMYeckas yactota 2 ¢ |, HadanbHas (asza pasHa 0.
Onpenenuth cuily, JACUCTBYIOLIYIO Ha TOYKY B TOT
MOMEHT, KOI'Jla €€ CKOPOCTh paBHa 6 cM/c.

4. OpHoponHelii  auck paguycoM R = 0,49 ™
COBEpILACT Majble Koyle0aHUs OTHOCHTEIBHO OCH,
KOTOPOH SABISETCS TBO3/b, BOWTHIM NEPHEHIUKYISIPHO
crenke. Konebanus coBepmiaioTcss B IUIOCKOCTH,
napajuienapHoM creHe. Halitu yacTory koneOaHuil aucka,
eclii TBO3/lb HAXOOUTCS Ha pacctosHuu d = 2R/3 ot
LIEHTpa JHCKa.

5. OmnpenenuM pa3HoOCTh (a3 MeXIy KojJeOaHUSIMU
JIByX TOYEK CpeJibl, HaxoAd1uxcs Ha paccrossHuu 10 cm
Jpyr OT JIpyra, €ClIi B CpPEJE paclpoCTPaHAETCs III0CKas
BOJIHA BJOJIb JIMHUM, COEIUHSIOLIEH O3TH TOYKH.
Cxkopocth pacmpoctpaneHuss BoiaHbl 314 m/c. Yacrora
konebanns ucrounuka 1000 I'o.

OnrTuka.
3aKOHEBI

r€OMETPUYECKON u
BOJIHOBOM OIITUKU

1. HudpakiuonHas kapTtuHa HaOmOIaeTcss Ha
pacctossHur 4 M OT  TOYEYHOIO  HMCTOYHHUKA
MoHoXxpomaTudeckoro cera (A=500 um). ITocepenune
MEXIYy OHKPAaHOM M HCTOYHMKOM CBETa IOMEIIEHa
nuagparma ¢ KpyrisiM oTBepctueM. [Ipu kakom paguyce
OTBEPCTHS LEHTP TU(GPaKITUOHHBIX KOJIel,
Ha0JII0JaeMBIX Ha KpaHe, OyaeT Hanbosee TEMHBIM?

2. Boruucnuts paguycel nepBbix matH 30H Openens
JUIsL cllydasl IUIOCKOM BOJHBI. PaccTosiHue OT BOJIHOBOM
MOBEPXHOCTH 10 TOYKH HabmrojeHus paBHo 1 m. [{nuna
BOJTHBI A=500 HM.

3. Konpna HetoToHa 00pa3yroTcst Mexay IMIOCKHUM
CTEKJIOM M JHMH30H C paguycoM KpUBHM3HBI 8,6 M.
MoHoxpoMaTH4eCKUil ~ CBET  MaJaeT  HOPMAaJbHO.
W3MepeHusiMU yCTaHOBJIEHO, YTO JAMAMETP YETBEPTOrO
TEMHOT'0 KOJIblLIa (CUMTAasi IIEHTPAJTIbHOE TEMHOE MTHA 32
HyJieBoe) paBeH 9 MMm. HaliTu uIMHY BOJIHBI Na1a10ILErO
CBeTa.

4. B omeite HOHra orBepcTuss  OCBEIIANINCH
MOHOXPOMAaTHYECKUM CBETOM JUTMHON BOJTHBI A=600 HM,
PAcCTOSIHUE MEX]1y OTBEPCTUSAMHU | MM M paccTOsIHUE OT
oTBepcTHil 10 »KkpaHa 3 M. HailTu mnomoxkeHue Tpex
MEPBBIX CBETJIBIX MOJIOC.

5. Ha crakaH, HamoJHEHHBIH BOJOW IIOJIOXKEHA,
CTeKJIAHHas miacTuHa. Ilox KakuM yriaoMm JIOJKEH
najaTh JIy4 CBETa Ha IJIACTHHY, YTOOBI OT MOBEPXHOCTHU
paszzena BOJIbI  CO CTEKJIOM IPOM30LLIO  IOJIHOE
BHyTpeHHee  oTpakeHue? Ilokazarenp mnperomieHus
crekna 1,5.

KBanToBas ¢puszuka.
Crpoenue atoma. Mojenn aToMoB

Tomcona

n

Pesepdopna.

1. UccnenoBanue cnektpa wusnydeHuss ComHua
IIOKa3bIBACT, 4TO MaKCI/IMYM CH€KTpaHBHOﬁ IIJIOTHOCTHU
OSHEPTreTUYECKOW CBETHMOCTH COOTBETCTBYET JJINHE
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JIuneityaTsbiit CIIEKTp aToma
Bojgopona KsanTtoBas mpupona
M3JIy4eHHUs] DJEMEHThl KBAaHTOBOM
MCXaHHKH.

BotHBI A=500 uM Ilpuaumas CoiHile 3a 4YepHOE TeJo,
ONpEAEIUTh MacCy m BIIEKTPOMArHUTHBIX BOJH (BCEX
JUTiH), n3mydaembix ComHieM 3a 1 c.

2. Onpenenuts Ttemneparypy 7, mOpu  KOTOpOM
SHEPreTUyYecKas CBETUMOCTb 4YepHOro tena pasHa 10
KB1/M? .

3. BbluncnuTe 4acToThl BpalleHWs 3JIEKTPOHA B
aToMe BOJIOpOJla Ha  BTOPOW M TpeThei opOuTax.
CpaBHUTBH 3TH 4YaCTOTBHl C YAaCTOTOW ramMma H3JIy4CHHS
IIpU TIEpeXo0/Ie HIIEKTPOHA C TPEThEW Ha BTOPYIO OpOHTY.
4, DNEeKTpOH JBWKETCA co ckopocThio 200 Mw/c.
Onpenenuth AMUMHY BOJIHBI 1 bpoiuns, yuuTsiBas
W3MEHEHUsT MacChl JJIGKTPOHa B  3aBUCHUMOCTH OT
CKOPOCTH.

5. Haiitn HauMeHbIyI0 Amin ¥ HaUOOIBIITYI0 Amax
JUIMHBI BOJIH CIIEKTPAJIbHBIX JIMHUH BOAOPOJa B BUJIUMOM
00JacTH crekrTpa.

Snepuas pusuxa.

OeMeHThI aTOMHOT'0 A1pa.
SIBnenue PAaAOAKTUBHOCTH.
Jledexkr maccel M 3HEprusi CBs3U
aapa. 3aKOHbl  PaJMOaKTUBHOTO
pacniana. SlaepHble peakuu U HX
OCHOBHBIC THUIIBI.

1. HaiitTu MHHHMaNbHYIO SHEPrHIO, HEOOXOIUMYIO
JUIs yaJIeHUs! OAHOTO IPOTOHA M3 siIpa a30Ta.
2. Kakoit uzoron obpasyercs u3 232 90Th mocne

YeThIPEX a-pacmajioB U IByX b-pacnamoB?

3. IIpu  B3pBIBEe BOMOPOAHONH OOMOBI TpOTEKAET
TepMOsJIEpHAs peakuuss  o0pa3oBaHUA  Telusi U3
Jedrepus W Tputua. HanucaTe ypaBHEHHE pPEakLHH.
Haiitu snepruto Q , BBIAEHSIOMIEIOCS IPU 3TOM peaklnH.
Kakyto snepruro W MOXKHO MOJIYYUTh IPU 00pa30BaHUU
Maccel m=1 r renus?

4. JBa siapa B cOMM3mIMch 10 pacCcTOSHUS, PABHOTO
quamerpy sapa. Cuutas, 4Tro Macca szapa M 3apsj
PaBHOMEPHO  pacHlpelesieHbl 10  00beMy anpa,
onpenenuts cuiay F1 rpaBUTallMOHHOTO MPUTSKEHMUS,

cuny F2  KyJlIOHOBCKOro OTTaJKMBaHUS U OTHOIIEHHE
stux cun (F1/F2).
3. Haiitmu  4ymcno  HIpPOTOHOB M HEUTPOHOB,

BXOJSIIIUX B COCTaB siiep TPEX H30TONOB MarHus: a)
2412Mg; 0) 2512Mg; B) 2612Mg.

3amura PI'3 mpoxoauT B Buje cobeceoBaHus 10 PE3yIbTaTaM PelieHus 3a/1a4.

Ne

HanmenoBanue pa3znena CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHHI)
JUCUUTTAHBI U
n1abopaTOpHON PabOTHI
Mexanuka 1. Jlaiite omnpeneneHue OCHOBHBIM BHJAM IIOTPEIIHOCTEM.
JlabopatopHass  pabota. | [IpuBenuTe mpumMepsl.
Oo6paboTka pe3ynbTaToB | 2. Jaiite  ompeneneHue  CpegHEro  3HAUYEHUS  BHIOOPKH,
¢bu3nueckoro JUCTIEPCUH, JUCTIEPCUH CPEIHEro 3HAUECHUS U CPETHEKBAIPATUYHOTO
9KCIIEPUMEHTA. OTKJIOHEHHUS.
3. Yro Takoe mpsiMble, KOCBEHHBIE U COBMECTHBIE M3MEPEHUS?
IIpuBenure npuMepsl.
4. OO0BsicHUTe HA TpUMEpEe JBa METO/a 00pabOTKH KOCBEHHBIX
U3MEPECHUM.
5. Kak 3anuchlBaloT OKOHYATENbHBIM PE3yAbTaT MPSIMBIX
n3MepeHuin?

23




HaunmenoBanue pasnena
JTUCITUTUIAHBI 1
1a00paTOpHON PabOTHI

CopeprkaHre BOMPOCOB (THIOBBIX 3aJaHU)

2. | MexaHuka l. Chopmynupyiite  ompeneieHue  CISAYIOUMX  BEJIUYHH:
JlaGopatopHasi  paboTa. | ICEBJOBEKTOP yIJia MOBOPOTA, ICEBJOBEKTOP YIIOBOH CKOPOCTH U
N3yuenue 3aKOHOB | YIJIOBOTO YCKOPEHHUSl, MOMEHT CUJIbl OTHOCUTEIIBHO TOYKH, MOMEHT
BpalllaTeIbHOIO HMITyJIbCA MaTepUaIbHON TOYKU U TBEPJOTO TEa.

JIBHOKCHUS. 2. Chopmymnupyiite onpezeieHue MOMEHTa WHEPIIU
MaTepUaabHOM TOYKH W TBEPIOTO Tena. BwiBemute dopmyny
MOMEHTa MHEPLUHU CTEPKHSI, KOJIbLIA, JUCKA U 1Iapa.

3. Hoxaxute Teopemy Ll Teiinepa.

4. 3anumuTe  3aKOH ~ WM3MEHEHUs  MOMEHTa  HMITyJbca
MaTepuaabHON TOYKH U TBEPAOIO TEA.

5. 3anumuTe OCHOBHOM 3aKOH JMHAMUKH BpPAILATEIbHOIO
JIBIDKCHUSL.

3. | Mexanuka l. Ha npumepe naByX dYacTHI] BBIBECTHM 3aKOH HW3MEHEHUS
JIaGoparopHast  pabora. | UMITyabCca 3Tol cucTeMbl. CHOpMYyTHPOBATh YCIOBHS, IPU KOTOPBIX
CoynapeHue mapos. COXpaHsETCA HUMIIYJIbC CUCTEMbl WM €ro mnpoekuus. UYTo Takoe

BHEIIIHUE U BHYTPEHHUE CHUJIBI.

2. Jatp monsTHEe MexaHudeckoil pabotel. [lpuBectn dopmyny
JUIST HaXOXKJIEHUST pabOThl MEPEMEHHOW CHIIBI 10 KPHUBOJIHMHEHHOMY
y4acTKy TpaekTopuu. Kakue cuibl Ha3pIBalOTCA KOHCEPBATUBHBIMU U
HEKOHCEPBATUBHBIMHU. J{aTh MOHATHE MOTCHIIMATHLHON SHEPTHH.

3. JlaTp MOHsATHE KMHETHMYECKOW PHEPruu MaTepHalbHOW TOUYKH
U TBepnoro Tena. BeiBecTu TeopeMy 00 M3MEHEHHM KMHETHYECKOMN
JHEPIrUH.

4. Ha npumepe omHON MaTepuUaibHOM TOYKM BBIBECTH 3aKOH
W3MEHEHUS €€ MOJHONW MEXaHUYECKON YHEPTUH.

5. Uto Takoe ynap ynpyrui U Heynpyrui?

4. | MoJaekyJsipHas l. VYpaBHEHUE UI€aTBHOTO U PEaJbHOTO rasa.

Ppusuka u|2. VYpaBHEHUs MPOLIECCOB: U30TEPMUUYECKOT0, N30XOPHUECKOTO,

TEPMOAUHAMMKA. n300apHUECcKOro, anabaTHyecKoro.

JlabopatopHas  pabora. | 3. 3anummuTe 1 3aKOH TEPMOJIMHAMHKHU JJIS BBIIICYKa3aHHBIX

Onpenenenne IIPOLIECCOB.

OTHOIIIEHUS 4. Kax naxonurces pabora B TepMoauHaAMUKe?

TEIUIOEMKOCTEN Ira30B 3. Uro Ha3bIBaeTCS YHUCIOM CTemeHei cBoOoabl MojeKkynbl? Kak
CBSI3aHBl MOJIEKYJISIPHBIE TEIJIOEMKOCTH Ta30B C YHUCJIOM CTENeHen
cB00OIbI?

5. | MoJaekyJasipHas 1. Kakue cyiiecTBytoT saBieHuUs nepeHoca?

Ppusuka u|2. OOBSICHUTh MEXaHHM3M BO3HUKHOBEHHS CHJ BHYTPEHHETO

TePMOIMHAMMKA. TpeHHUsI (CUIT BSI3KOCTH).

JlaboparopHast  paborta. | 3. [IpuBectu BbIBOJ ypaBHEeHMsI Hbl0TOHA 171 ra30B.

Onpenenenne 4. JlaTb mMOHATHE JaMHUHAPHOTO U TYpPOYJIEHTHOTO TEYEHUH.

kod¢durmenTa Bs3kocTH | Ou3ndeckuii cMbIch yrcna PeitHombca.

MetosoM CTokca. 3. [IpuBectn  dopmyny Crokca. VYka3zarb TpaHHIBI €€
MIPUMEHHUMOCTH.

6. | DaekTpUYeCTBO u|l B kakux eaumHMnax wusMepsieTcs 3IeKTpo€éMKocTh? [lanTe
MAarHeTu3M. OnpeJIeJICHUE 3TUX €UHUIL U BHIBEUTE COOTHOIICHUE MEX1y HUMHU.
JlaGopatopHas  pabora. | 2. Or KakMX  BEIWYMH  3aBUCUT  €MKOCTh  IJIOCKOTO,
Omnpenenenne EMKOCTH | HMJIMHAPUYECKOTO U IIAPOBOTO KOHJAEHCATOPOB?

KOHJIEHCATOPOB c| 3. Uto noHMMarOT noj EMKOCThIO MPOBOJHUKA, KOHJEHCaTopa?

IIOMOILIBIO 4. OO6BbsicHuTE YCTPOMCTBO u IIPUHIUI JEHCTBHUS
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Ne | HaummenoBanue paszaena CopeprkaHre BOMPOCOB (THIOBBIX 3aJaHU)
JUCUUTTAHBI 1
1a00paTOpHON PabOTHI
0aTUCTUYECKOTO 0aJUTMCTUYECKOTO ralbBaHOMETpA.
raJlbBaHOMETPA 5. Kakoii (usnueckuii cMpica OaUTMCTUYECKON IOCTOSHHOM?
Epununb! e€ nsmepenus.

7. | DJIeKTPpUYECTBO |l MarnutHoe noJsie. HanpshkeHHOCTh U MHAYKIHMST MAarHUTHOTO
MarHeTH3M. 0JIs1, CBSI3b MKy HUMU. 3akoH buo-Caapa-Jlamaca.
JlaGoparopnast  pabora. | 2. [IpuHuun cynepno3uuuu sl UHIYKIUUA U HAMNPSKEHHOCTH
Onpenenenre yneiabHOro | MATHUTHOTO TOJIA.
3apsana 3JIeKTpoHa | 3. JleficTBe MarHUTHOTO IOJI HA ABUXKYILUECS JIEKTPUUYECKUE
METOJIOM MarHeTpoHa. 3apsasl. Cuna Jlopenna.

4. JleiicTBe MarHUTHOIO IOJIA Ha eKTpudeckue Toku. Cuna
Awmnepa

3. YCTpolcTBO M NPUHUMII JICUCTBUS MarHeTpoHa. J[BukeHue
AJIEKTPOHA B MarHETPOHE.

8. | OnTuka. 1. Uro Ha3wiBaeTCs MHTEpQepeHIueii cera?

JlaboparopHas pabota. | 2. JlaTb TOHATHE O MOHOXPOMAaTHYECKMX U KOT€PEHTHBIX
Omnpenenenue paanyca BOJIHAX.
KPUBU3HBI 3. Oxapaktepn3oBaTh UHTEP(PEPEHIIMOHHYIO KAPTUHY B TOHKHUX
TIJIOCKOBBIMYKJION JTMH3BI | IJICHKAX.
C IIOMOIIBIO KOJEIl 4. OOBSICHUTD ONTHUYECKYID cXxeMy "Kojen' B OTpakeHHOM
Hprorona CBETE.
5. [Touemy B uentpe konen HpiOTOHa B OTpaKEHHOM CBETE
BCETJ]a TEMHOE IISITHO?

9. | OnrTuka. l. Kakoil cBeT Ha3bIBA€TCSI €CTECTBEHHBIM, IOJSPU30BAHHBIM,

JlaGopaTopHast paboTa. | MJIOCKOMOJISIPU30BAaHHBIM?

[IpoBepka 3akoHa 2. YTo Takoe ONTHYECKask OCh, ITTABHOE CEUEHHE?

Mamtoca 3. OxapakTepu3oBaTh CIIOCOOBI MOTy4YEHUS
MJIOCKOTIOJIIPU30BAHHOTO CBETA.
4. ChopmynupyiiTe 3akoH Maioca ¥ HEBO3MOXHOCTh €ro
MIPUMEHEHHUSI 17151 ECTECTBEHHOT'O CBETA.
5. Kak wu3MeHUTCS MHTEHCUBHOCTH CBETAa, €CIU TMPOMYCTUTH
€CTETCBEHHBI CBET uUepe3 JiBa MOJIpU3aTopa, IJIIOCKOCTH KOTOPBIX
oOpa3zyroT yron a ?

10. | KBanToBasi ¢pusuka. 1. Jlatbe ompenesieHUsI OCHOBHBIM XapaKTEPUCTHUKAM TEIJIOBOTO
JIaGoparopHas pabora. U3ITy4EHUsI.

OnbITHAs TpOBEPKA 2. Kax cBsizanbl Mexay co0oil MHTETpalibHas U CHEKTpaabHas

3aKOHOB BHELIHETO Ty4eucnycKaTeIbHble CIOCOOHOCTH Temna?

dboTorddexra. 3. Uto Takoe abcomotHO u€pHOe Teno? Kakme Tema MOXKHO
paccMaTrpuBaTh Kak aOCOIOTHO Y€pHbIE?
4. CdopmynrpoBaTh OCHOBHBIE 3aKOHBI TEIIOBOTO U3TYYCHHUSI.
5. B uém coctourt, 1 kak Oblia onpeeneHa «yIbTpaduoaeToBast
KatacTpoda»?

3amura 1abopaTopHBIX pabOT mMpoBOAUTCS B GopMe coOecemoBaHus MO pe3yabTaTaM
BBITIOJTHEHHOM PabOTHI.

TeCTI/IPOBaHl/Ie. HpI/I N3Y4YCHUHN AVCHUIIIIMHBI IPEAYCMOTPCHO BBIIIOJIHCHUE TECTOBOI'O

3ajaHus. TecTupoBaHUE MPOBOAMUTCS TOCIE€ OCBOEHHUSI CTYJEHTaMH Y4YEOHBIX pa3eioB
TUCIUTLINHEI:
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TumoBble 3a1aHns 11 TeCTOBOM padoThl Nel.
NucTpyknusi K TecTy: BeIOepUTEe IIU(DPY, COOTBETCTBYIOIIYIO MTPABUIILHOMY BapHaHTy
OTBETA U 3aIULINATE €€ B OJIaHK OTBETOB.

TSDKECTH M300paxkeHa Ha pucyHke. COnpoTHUBICHUS
BO3/lyXa HeT. MOlyJIb TAHTCHIIMAILHOTO YCKOPEHHS Ha
yuactke A-B...

Paznen Bomnpocsr OTtBeThI
JUCHUTIIUHBI
l. Touka M aBuXeTCS MO CHHUpPAIU C MOCTOSHHOW 10 | 1) He M3MeHsieTcss  2)
BEJIMYMHE CKOPOCTBIO B HAIPABJICHUHU, YKAa3aHHOM | YBeJIHYHBaeTCs 3)
crpesikoi. [Ipu 3TOM BeJIMYMHA [TOJTHOTO YCKOPEHHUHL. .. YMeHbIIaeTCs
Mexanuka 4) HEeI0CTATOYHO
JAHHBIX JJIsl OTBeTA
5) paBHa ny/110
2. MarepuanbHas Touka M aBuxkeTcs o okpyxHocTt co | 1) 1
ckopocTthio V. Ha puc.l mokazan rpaduk 3aBucumocty | 2) 2
CKOPOCTH V1 or Bpemenu. Ha puc. 2 ykaxwure | 3) 3
HallpaBJI€HUE IIOJHOIO YCKOpPEeHHs B Touke M B MoMeHT | 4) 4
BpeMeHU t3. 5) HeT BepHOIO OTBETA
Mexanuka
3. MarepuanpHas Touka M IBHXKETCS IO OKPY>KHOCTH co | 1) 1
ckopocThio L. Ha puc.l mokazan rpaduk 3aBUCHMOCTH | 2) 2
CKOpPOCTH V: OT BpemeHH. llpm stom BekTop momsoro | 3) 3
YCKOPEHHS Ha pUC. 2 UMEET HAMpPABJICHHUE. . 4)4
Mexanuka 5) HeT BepHOro OTBETA
4. JlBa Tema OpoOIIEHBI MOA OJHUM U TeM ke yriaoMm k | 1)1
TOPU30HTY C HAYaJIbHBIMU CKOPOCTAMHM Vo, 2vo. Ecmm | 2) 2
COIIPOTHBIIEHUEM BO3/YyXa NMpeHeOpeub, TO cooTHoueHue | 3) 3
nanpHOCTEH moneta S2/S1 paBHo... 4)4
Mexannka 5)5
5. Kamenp 6pocuiy moJ1 yriioM K TOPU30HTY CO 1) ymenbmaercst
MexannKa CKOPOCTBIO Vo. Ero Tpaekropusi B OTHOPOJHOM MOJIE 2) yBeaunuuBaercs 3)

He U3MEeHseTCs
4) paBeH HYJII0
5) HeT BepHOro 0TBETA
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6.Ha xakoii BbicoTe Haa ypoBHeM Mops naasienue | 1) 100 m
MonekynsapHas | Bo3ayxa ymeHbmaercss B 2,718 pasza? Temnepatypy | 2) 8300 m
¢dusuka u cuntaTh noctrosHHou u paBHoi 300 K. Monspaas macca | 3) 800 m
TepMOJUHAMHKa | Bo3ayxa p= 29 r/Monb, yHuUBepcainbHas ra3oBas | 4)-100m
nocrosiuHast R=8,31 J[/momnb K. 5) 18000 m
MonekyspHas 7.Iloka3zarens [lyaccona mst azota (N2), paBeH... g (1)26
W3HK u
?engo;HHaMHKa 3) 1.33
4) 0.71
514
Monekynsapnas | 8.Ha pucynke mpencraBieH UUKI TerioBoil mamuusl B | 1) T3, T4, TS
¢duznka u | koopaunarax T, S, rme T - tepmonunamuueckas | 2) T1, T2, TS
TepMOJMHAMHUKA | TeMIlepaTypa, S - sHTponus. Ykaxure HarpeBarenu c | 3) T4, TS
COOTBETCTBYIOLMUMH TEMIIEPATYPAMH: 4) T3, TS
5) T2, T4, TS
Monekynapuas | 9.Ha pucynke mnpenctaBiensl rpaduku  ynkuuid | 1) H2 -3, He - 1, N2 — 2
¢uznka U | pacupenesieHnus MOJIEKYJI UAEAIbHOrO Tras3a 1o ckopoctsam | 2) H2 -3, He-2, N2 -1
TepMoauHaMuKa | (pacmpenenenus MakcBesia) ans pasnuyHbix razoB Hp, [ 3) H2-2; He-1; N2-3
He, N> npu nannoi temnepatype. Kakomy rasy kakoi | 4) H2-3, He-1,N2—-2
rpaduk cCOOTBETCTBYET? S5)H2-1,He-2,N2-3
Mounekynspras | 10.Kakasg nons konuuecTBa TEIUIOTHI, nojaBeneHHoro k | 1) 3/7
duzuka U | UeaJbHOMY JIByXaTOMHOMY rasy, pacxoayercs Ha |2)6/7
TEpPMOJIMHAMHMKA | YBEJIMYEHHE €ro BHYTPEHHEHM »HHepruu, eciaum ras3 | 3) 4/7
HarpeBaeTcsi u300apHo? 4) 5/7
5) 2/7
OnexrpuuectBo | 11.I1mockas 2eKTpOMArHuTHas BoJHa ¢ yactoroit ¥ =10 | 1) 2
U MarHeTU3M MI'n pacnpoctpansiercst B ciabo mposojsmei cpene ¢ | 2) 1
yaenbHoit  mpoBogumocthio =102 Cm/m u|3)5
IUAeKTpuYecKoil nponunaeMocthio € = 9. OtHomenue | 4) 3
aMIUTATYA ~ TUIOTHOCTeH  TOokoB  mposogmmocTa  u | o) 0,5
CMEIIIEHUS PaBHO..
OnektpuuectBo | 12./lana cuctemMa TOUYEUYHBIX 3apsioB B Bakyyme H | 1) S3
Y MarHeTu3M 3aMKHYTble ToBepxHocTH Si, Sz, S3. IloTok Bekrtopa | 2) S2
HaIPSPKEHHOCTH 3JIEKTPOCTATUYECKOTO I10JI paBeH HYI0 | 3) S2 u S3
4yepes... 4) S1u S2
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5) S1

OnextpuuectBo | 13.Ha  pucynke  m3o0pakeHbl  cedeHHs  JBYX | 1) ¢
Y MarHeTusM [IapAJUICIIBbHBIX MPAMOYTOJIBHBIX JJIMHHBIX IIPOBOJHUKOB | 2) HeT TaKOH TOYKH
C IPOTHBOIIOJIOKHO HAlpPAaBJICHHBIMA TOKamu, hpudeMm | 3) d
[,=2],. Wunykuusa B pe3yapTupyrOIero MarHuTHOro | 4) a
TI0JIS1 paBHA HYJIIO B HEKOTOPOM TOYKE MHTEPBAJA. .. S)b
Lol
T
OnektpuuectBo | 14.Crnenyromas cucrtemMa ypaBHEHMHM chnpasBemnuBa st (1) B OTCYTCTBHH
Y MarHeTusMm IEPEMEHHOT0 3JIEKTPOMAarHUTHOTO MOJIA. .. TOKOB NPOBOAUMOCTH
- OB .o oD 2) §OpH  HAIMYHMH
mEd :—J.—dS del :I[_JdS TOKOB IIPOBOAUMOCTH
Y < Ot H s\ Ot 3
) B OTCYTCTBUM

3apsiZKeHHbIX TeJl
4) B  OTCYICTBHH
3apsiZKeHHbIX TeJ |
TOKOB IPOBOJAUMOCTH
5) npu  HaIUYUM
3apsKeHHBIX TeJ U
TOKOB IIPOBOJAUMOCTH

DIIEKTPUUYECTBO
Y MarHeTu3M

15.B »nexTpuueckoM MOj€ IUIOCKOrO KOHJEHcaTopa
nepeMenaeTcs 3apsj +q B HalpaBICHHUH, YKa3aHHOM
ctpenkoit. Toraa pabora cui nons Ha ydactke AB...

1) paBHa HYyJII0

2) He0CTATOYHO
uHpopmannu

3) HeT BEPHOI0 OTBETa
4) oTrpuuarejabHa

5) nmosnoxkuTEIBHA

Jtajion oTBeTa: 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;

TumnoBble 3a1aHus I TECTOBOM padoThI Ne2.,
NucTpyknusi k Tecty BbhiOepuTe H(pPYy, COOTBETCTBYIONIYIO MPaBUILHOMY BapUaHTy
OTBETA ¥ 3aIUIINTE €€ B OJJaHK OTBETOB.

Paznen Bomnpocsr OTtBeThI
JTUCIUILTAHBI
1.Touka M  opHOBpemMeHHO  KosieOiercs 10 | 1) HET BEpHOIO OTBeETA;
rapMOHMYECKOMY 3aKOHY BIOJb ocell koopauHat OX u | 2) 2;
Konebanus u | OY ¢ pa3nuuHbIMH aMIUIUTyJaMH, HO OJWHAKOBbIMHU | 3) 1;
BOJIHBI. gacrotamu. Ilpu pasHoctu da3 7 /2 tpaextopus Touku | 4) 4;
M umeer BUL: 5)3
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Kounebanus u
BOJIHBI.

2.MarepuanpHasi TOYKa COBEpIIAET T'apMOHUYECKHE

2r 7w
x=0.9cos(—t+~)
KoJie0aHus TI0 3aKOHY 3047,

MakcumanbHOE 3HaYEHUE YCKOPEHUS TOUKH. ..

1) 0,9 m/c?
2) 0,47° n/c2
3) 0.97° pm/c2
4) 0-67 ny/e?
5) 0197" y/¢?

Koinebanus u
BOJIHBI.

3. MasTHuK COBCPHIACT BBIHYXICHHBIC KoJIeOaHHUsI CO

cnabeiv  kodddunuenTom  3aTyxanus’ < @ koropsle
NOMUYUHSIOTCS  TUG(EpPeHIIMATLHOMY  YPAaBHECHHUIO

Amiuintyna koneOaHMil OyneT MakcUMaibHa, €Cld
YaCTOTY BBIHYKJIAIOIIEH CHIIBI ...

1) yBesinuuts B S pa3
2) yMeHbIINTH B 2 pa3a
3) yMeHbIIUTH B 4 pa3a
4) yMeHBIINTH B 5 pa3
5) yBeanuuTsh B 4 pa3a

4.YpaBHeHuEe IUIOCKOM CHUHYCOMAAIbHOW  BouHBL, | 1) 500
pacnpocTpanstomieiics Baoabr ocu OX, wumeer Bup | 2) 200
Konebatus u | =g o1in(10° - 2v) Tor 3) 1000
BOJIHBL > . Jla CKOPOCTb PAacHpOCTpaHEHUs
BOJIHBI (B M/C) paBHa... 4) 100
5)2
5.IlocTosiHHas nUpaKIMOHHON pelieTKu paBHa 2 MKM. | 1) k=3
HaubGonpmmii mopsaok crnekTpa Uisl SKeNTOW JMHUM | 2) K=5
Ontuka Hatpus 4 =339 pageH ... 3) k=7
4) k=4
5) audpakuuu He Oyner
6.Ilpu uHTepdepeHIMH JBYX KOTE€PEHTHBIX BOJH C | 1) 2 MKM
JUIMHON BOJIHBI 2 MKM MHTEpP(QEpPEHIIMOHHBIH MUHUMYM | 2) 4 MKM
OnTuka HaOJIr01aeTCsl P Pa3sHOCTH X0/1a, PABHOIL. . . 3) 1 MM
4) 0 MkM
5) 10 mxm
7.Ha nytm ecrtectBeHHOro cBera uHTeHcHBHOCTH lo | 1) I>=Iv/4
noMelieHsl  JaBe MiuacTuHku  TypmanuHa. llocne | 2) 1>=31/8
NpoXOXkJAeHuss miacthHkM | cBer  monHocThiO | 3) I2=I0/3
noJyisipu3oBaH. Ecinu yron 4 mexy Ha npasnenmsvu | 4) 12=10/8
00 u O'O' pasen 60°710 uuTeHcHBHOCTH I cBera, | 5) [2=lo/2
Ipoulieiuiero yepe3 o00€ IUTACTUHKH, cBsizaHa ¢ o
Omnruka COOTHOILLEHHUEM...
8.Ilpu mepexone cBera U3 Bakyyma (Bo3ayxa) B Kakyto- | 1) AJTHHA BOJTHBI
Ortuka anb0 ONTUYECKH MPO3payHylo cpeny (BOAY, CTEKIO) | 2) CKOPOCTh

OCTaeTCs HEU3MEHHO ...

pacnpocTpaHeHust
3) HanpaBJieHH e

29




pacnpocTpaHeHHust
4) 3Heprus
5) vacrora

9. llpu HarpeBaHuu aOCOJIIOTHO YEPHOTO Teda JJIMHA

1) yBesmumiiace B 5 pas

BOJHBL, Ha KOTOPYK  IPUXOAUTCS  MAKCHUMYM | 2) He M3BMEHWJIACh
KBaHnTOBasi | ciekTpajibHOM IJIOTHOCTH SHEpreTuyeckoi | 3) ymMeHbIIMJIach B S pa3
duzuka cBeTuMocTd, wu3MeHwiack oOT 750HM 1o 500HM. | 4) yBeauuuiaach B 6 pa3
DHepreTu4ecKas CBETUMOCTb TeJla IIPHU 3TOM... 5) yBesmnuniacs B 1.5 pasza
10. AGCOIIFOTHO YEepHOE TEJIO U CEPOe TEJIO UMEIOT 1) HeT BepHOroO OTBETa 2)
OJIMHAKOBYIO TemrepaTypy. IIpy 5ToM HHTEHCUBHOCTD | ompe/esisieTcs MJI0IAIbI0
U3ITyYEHHUS. .. NOBEPXHOCTH TeJa
KBanToBas 3) 6oabie y a0COIOTHO
[)7370¢] YepHOro TeJa
4) OosiblIIEe y Ceporo Tejia
5) onunakoBasi y 000ux
TeJl
11.YcranoBure coorsercrBue ypaBuenuii [llpenunrepa | 1) 1-I" 2-B 3-A 4-b
uX (pU3UIECKOMY CMBICITY: 2) 1-B 2-b 3-A 4-]1
l)HecTanionapHoe; 2)cTallMOHApHOE IS 3)1-I' 2-b 3-A 4-B
MHKPOYACTUIBI B TOTEHIIMAIIBHON OJTHOMEPHOM SIME; 4) 1-A 2-b 3-T' 4-B
KBaHTOBas | 3)crammonapHOe ISl HIEKTPOHA B aTOME BOLOPOJA; 5) 1-b 2-B 3-T' 4-A
¢usnka 4)cTalrimoHapHOE JJI1 FTAPMOHMYECKOTO OCHMIIISTOPA;
. -E’%w Tw‘:m% 1. vw‘éng-‘b:w =0
12. IHTEeHCHBHOCTh MOHOXPOMAaTHUYECKOT'O CBETA, 1) MaKCHMaJlbHasA
MaJaroIIero Ha KaTo/l () OTOANEMEHTa YBETUYHIIIACh B KHHETHYeCKasi  JHeprus
nBa pasa. B pesynbrare 31010... (¢ororexTpoHoB
yYBeJIMYMJIACH B IBA pa3a
2) 3ajiepKUBaOIIas
Pa3HOCTH  NOTEHIHMAJIOB
KBanToBas YMEHbUIWJIACH B 1Ba pa3a
du3uka 3) TemIeparypa
¢orosriementa
yYBeJMYMJIACH B IBA pa3a
4) odHepruss  ¢oToHOB
yYBeJMYMJIACH B IBA pa3a
5) ¢oroTok HachllEeHUA
YBeJMYMJICH B IBa pa3a
13.Ha pucynke wu3oOpakeHbl cTalnoHapHble OpOuTH | 1) n=5 - n=1
aToma BOAOpOJda coriacHo Mmoxaenu bopa, a Taxxke | 2) n=4 - n=2
YCJIIOBHO M300pa)KeHBI MEPEeXO0/bl IJIEKTPOHA C OJHOU | 3) n=3 - n=2
KBaHToBAs CTallMOHAPHOU OpOUTHI Ha Ipyryio, | 4) n=2 - n=1
(usuKa CONPOBOXKAAIOIINECS M3JIy4YeHHEM KBaHTa 3Hepru. B | 5) n=5 - n=3

yAbTpauOIETOBOM 00JAaCTH CIEKTpa 3TH MNEPeXOibl
naroT ceputo Jlaitmana, B BUIUMOM - ceputo baiabMmepa, B
uHdppakpacHoii - ceputo [lamena. Hanbomnbieit yactore
KBaHTa B cepuu JlaliMaHa COOTBETCTBYET MEPEXOI...
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14.YcTraHOBUTh  COOTBETCTBHME KBaHTOBbIX uyucedn, | 1) 1-B, 2-B, 3-A

ONPEAEIISIOMINX BOJHOBYIO (G yHKITHIO 2) 1-b, 2-A, 3-B

9JIeKTpOHAa B aToMe Bojopona, ux ¢usuueckomy | 3) 1-I', 2-b, 3-A

KpanTopas | SMPIELY: Im 21 3m 4) 1-B, 2-A, 3-T'

(usuKa A. Omnpenensier OpUEHTAIlMU SJEKTPOHHOrO obnaka B | 5) 1-A, 2-b, 3-B
MIPOCTPAHCTBE

b. Onpexnensier popMy 2JIEKTPOHHOTO O0JIaKa
B. Onpenensier pazMepsl 2JIEKTPOHHOIO 00JIaKa
I'. CoOCTBEHHBI MEXaHUYECKUH MOMEHT

15. CormacHo 3akOHYy paadoOakTHUBHOTO pacmanga | 1) 3
u3MeHeHue uyucia He pacmaBmuxcs sgep N (No- | 2) 4
HAYaJbHOE YHCJIO) CO BPEMEHEM t WILIIOCTpUpYETCA | 3) HET BEPHOI0 OTBETa
rpaguKoOM. 4H1

Y ¥ 52
Snepnas % Yo
¢duznka
1) £ 2) .

) . /
N '\‘0'

o

) i ‘

Jrajon otBeta: 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 OLIEHMBAHUS KOMIIETCHIUI U IIKAJIbI OLlCHUBAHUSA
Kpurepusamu onleHMBaHus JOCTUKEHUN MOKA3aTEIICH SIBJISIFOTCS:

IlokazaTens OLICHUBaHUS KpI/ITepI/Iﬁ OLICHWBAHUWA

3HaHUsA 3HaHUE TEPMUHOB, ONPENEIICHUN, TOHATUI

3HaHHE OCHOBHBIX 3aKOHOMepHOCTCI71 MponecccoB u SIBIICHUI

OO0BeM OCBOCHHOTO MaTepuasa

IlonHOTa OTBETOB HA BOIPOCHI

YeTKOCTh U3I0KESHUS U HHTCpHpCTAlluA 3HAHUHU

YmMenus YMeH#ne mojap30BaThCs MpruOOpamMu U 000pyI0BaHHEM

YMenue IIPOBOOWTH (I)I/I3I/I‘-ICCKI/II\/'1 OKCIICPUMCHT

YMenne o0padaTeIiBaTh pe3ynbTaThl (PU3NYECKOTO IKCIIEPUMEHTA

YMeH#ue BBIMOTHATh (PU3UIECKUN IKCTIEPUMEHT B IMOJTHOM 00BEME C
YEeTKOU IOCJIEN0BATEIHLHOCTELIO IEHCTBUN

YMmeHne IMPHUMCEHATE 3aKOHBI (1)I/ISI/IKI/I JJIA pCIICHUA MMPAKTUYCCKUX 3aaa4

Hasbixu BraneTs HaBbIKaMM CaMOCTOSATENBHOM paboThl ¢ yueOHOW U HaAy4YHOU
JIUTEPATYPOI

Brnanenue HaBbIkaMy pUOOPETEHHBIX 3HAHUH MPH PELLICHUN
IIPaKTHYECKUX 3a1a4

Brnanets HaBbIkaMu 00paOOTKH HH(pOpMaUU
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BrnaneHnue HaBbIKaMu SKCIUTyaTallii NPUOOPOB U 000pYyI0OBaHUS

Brnanenue HaBblkaMy IpUMEHEHUs (PU3NYECKUX 3aKOHOMEPHOCTEH B
IIPAKTUYECKON NEeATEIbHOCTH

OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁ 10 MOKa3aTeI0 3HAHMUS.

Kpurepuit YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5
3HaHue TepMHMHOB, | He 3”aet | Umeer Xopo1o Paz6upaercs B
oIpeiesIeHul, TE€PMUHBI, IPEACTaBICHNUE O | IPEJCTABISAET COBPEMEHHBIX
MOHATUI OTIpeNeNIeHusl | IPUPOJE PUPOAY MPEICTABICHUAX 0
U TIOHATHS OCHOBHBIX OCHOBHBIX IPUPOAE  OCHOBHBIX
buznuecKux (buznuecKux (bu3HYECKUX SBICHUH,
SBJICHUH, O | ABJEHUH, MPUYUUHBI | O  MPUYMHAX  HX
NpUYHHAX UX | X BO3HUKHOBEHUS | BOSHUKHOBEHHSI "
BO3HUKHOBEHUS U | U B3aUMOCBSI3H. B3aUMOCBSI3H.
B3aUMOCBSI3H.
3HaHue ocHOBHbIX | He 3HaeT | Mmeer 3HaeT  OCHOBHbIE | 3HAeT BCE OCHOBHBIE
3aKOHOMEPHOCTEN | OCHOBHBIE NpeACTaBICHUE ¢buznveckne ¢bu3nveckne 3aKoHBHI,
IIPOLIECCOB U | 3aKOHBI, 00 OCHOBHBIX | 3aKOHBI, JIeKallMe | JeKallue B OCHOBE
SIBIICHUI SBJICHUS buznyecKux B OCHOBE | COBPEMEHHOM
GU3MKN U UX | 3aKOHaX, COBPEMEHHOM TEeXHUKU U
B3aHMOCBSI3b JeKAIINAX B | TEXHUKHU U | TEXHOJIOTHH.
OCHOBE TEXHOJIOTHH. IIpencraBisier  cBA3b
COBPEMEHHOI bu3uKn Cc  Opyrumu
TEeXHUKU U HayKaMH U poJb
TEXHOJIOTHH. buznecKkux
3aKOHOMEPHOCTEMN.
O6bem Marepuan [Ipencrasnsier [Ipencrasnsier 3HaeT BCE OCHOBHBIC
OCBOEHHOT0 OCBOEH HE | cBA3b (U3MKM C | CBSI3b  QU3UKU  C | puU3HUEcKue
MaTtepuaina MOJTHOCTBIO JIPYyTUMH JIPYTUMH HAayKaMU | BEIMYHHEI "
HayKaMH. 3HaeT | u poib | puznueckue
OCHOBHBIE (buznIecKux KOHCTAHTBI, YBEPEHHO
¢busnueckue 3aKOHOMEPHOCTEH | JAaeT UX ompejesieHue,
BEJIMYMHBI U HE- | XOPOIIOo 3HAET | MOSICHAET CMBICT W
KOTOpBIE OCHOBHBIE Ha3blBa€T  ©IMHUIIBI
¢uznueckue ¢duznueckue U3MEPEHHUS.
KOHCTAHTBI, 3HACT | BEJIMYUHBI U
ompe/eIeHHE, dbuznyeckue
CMBICIT U | KOHCTAHThl, 3HAET
eIIMHUIIBI WX  ONpefelieHue,
U3MEpEHUs CMBICIT U €IUHHIIBI
buznyecKux U3MEPEHUS.
BEJIMYHH.
[Tonmnota oTBeTOB | OTBETHI Ha | 3HaKOM ¢ | 3naer ¢usuueckue | [lomHo u pa3BepHyTO
Ha BOIIPOCHI BONPOCHl  He | (PU3UYECKUMHU npuOOpHl U METOJIBI | OTBEUAET  HAa  BCE
TIOJTHBIE npubopamu U | I3MEpEHHS OCHOBHBIE "
METOJIaMH ¢buznyecKux JIOTIOJTHUTEbHbIE
U3MEpEHUs BEJIMYMH. BOIIPOCHI
buznyecKux
BEJINYMH, HMEET
NpeACTaBICHUE
00 OCHOBax
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TEOPHUH

MOrPEIIHOCTEN
M3MEpEHU
YeTkocTh YerkocTh N3noxenue 3Haer ocHOBHI | B monmHom  o0Obeme
U3JI0KEHUS U | U3JI0KEHUS MaTepuaia HE | TeOpuu 3HaeT ¢busnveckue
HHTEpIIpETALNs MaTepuaia YETHOE. HOTPEIIHOCTEN npuboOpsl U METOAbI
3HaHUHI OTCYTCTBYET U3MEPEHUN HU3MEpEHUs
(Gu3n4YeCcKUX BEJIUYHUH,
3HAE€T OCHOBBI TEOPHUHU
MOrPEIIHOCTEN
U3MEPEHUM.
OHCHKa C(I)OpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ 10 ITOKAa3aTe0 Y MECHUS
Kpurepuit YPOBEHb OCBOCHHMS M OLICHKA
2 3 4 5
YMenue He ymeet | @opmynupyer auuib | PopMmynupyer dopMmynupyer Bce
I10JIb30BaThCSA CaMOCTOSITEJIHO | HEKOTOPBIE OCHOBHBIE OCHOBHBIE
npubopaMu | | MOJIb30BaTHCA OCHOBHBIE ¢bu3nveckne 3aKOHbL. | (U3NIECKHE
obopynoBaHueM | mpubopamu U | ¢puszndeckue 3akoHbl. | Moxer 3aKOHBI.
00opyI0BaHUEM npoaHanu3upoBarb | CaMOCTOATENBHO
pE3ynbTaThl IIPOBOJUT u
AKCIEPHUMEHTA. IUTAHUPYET
buzndecKui
9KCIIEPUMEHT.
YMenue He ymeer | C TPYyIOM | YCIeuHo YBepeHHO
IIPOBOJUTD MIPOBOAUTD MPUMEHSIET MIPUMEHSIET 3HAHUS O | IPUMEHSIET 3HAHUSA
¢buznyeckuit ¢buznueckuit U3BECTHBIE bu3nueckux 0 ¢buznyeckux
SKCIIEPUMEHT AKCIIEPUMEHT (u3nueckre MOJENIH | CBOMCTBaX OOBEKTOB | CBOMCTBAX
JUISt ONMCAHUS | U ABJICHUI B | 0OBEKTOB U
SIBIICHUM. MIPAKTUYECKON SBJICHUU B
OrpannueHHO JIESTEIIBHOCTH. IIPAKTUYECKOM
MIPUMEHSIET 3HaHUS O JeSITeIbHOCTH.
buznuecKux
CBOMCTBax OOBEKTOB
5 SIBJIEHUU B
MPaKTUYECKON
JESITEIbHOCTH.
YMeHune C TpyznoM | Moxer YBepeHHO CamocTosTensHO
o0OpabaTbIBaTh | CHOpaBIsIETCS C | CAMOCTOSITENIBHO HCIIOJIB3YET JUISL | MOXKET
pe3yNbTaThI 00paboTKOif MIPOBOJIUTH OMHCAHUS  SIBIIEHUHN | MPOAHAIU3UPOBAThH
¢bu3nvecKoro pE3yJIbTaTOB HEKOTOpBbIE U3BECTHBIE pe3yabTaThl
IKCTIIEPUMEHTa | (U3HUECKOTO dbuznveckue buznveckue SKCIEPUMEHTAa |
9KCIIEPUMEHTA 9KCHEPUMEHTHI. MOJEJIH. CeNaTh BBIBOJIBI.
Heysepenno Moxer YBepeHHO
aHAJIU3UPYET UCIIOJIb30BaTh IIPOBOJUT
pe3yabTaThl 3aKOHBl (PM3UKU JJISl | CTATUCTUYECKYIO
JKCIEPUMEHTA. peleHus 00paboTKy
C JONOJHUTETBHOM | TEXHUYECKUX U | pe3yJabTaToB
IIOMOIIbIO MTPOBOJUT | TEXHOJIOTUUYECKUX 9KCIEPUMEHTA.
CTaTHCTHYECKYIO npoOiem
00paboTKy yMeeT  IMPOBOIUTH
pe3yJIbTaTOB (bu3nIeCcKuii

33




IKCTIEPUMEHTA

HKCIEPHUMEHT.

YmMmenue
BBIIIOJIHATH
buznueckuit
JKCIICPUMEHT B
IMOJIHOM 00BEME
C YeTKOU
IIOCJIEJOBATEIIh
HOCTBIO

e CTBUM

Crynent
BBITTOJTHUIT
pabotry He B
IMOJIHOM 00BEME,
HE cyMen
BBIOPATH IUIA
OIbITa
Heo0XoauMoe
obopyoBaHue,
OTIBITHI,
HU3MEpeHus,
BBIYHCIICHHS,
HaOJII0CHUS
IIPOU3BOIUIIHCH
HEMPaBWILHO, B
OTYeTe ObLIH
JOTTYIIICHBI
MHOKECTBECHHBI
€ OoImMuOKH, HE
BBITTOJTHHIT
aHan3
MOrPELIHOCTEH,
HE coOJroman
TpeboBaHus
0e30macHOCTU
Tpyna,
JOITYCKaI
OLIMOKU npu
OTBETE Ha
JTOTIOJTHUTEIbHBI
€ BOIIPOCHI.

CTyZIeHT BBIOJTHII
paboTy B TIOJIHOM

o0BeMe c
COOJIrOIeHUEM
HEOO0XO0IMMOi
[1OCIE0BATEILHOCT
u MIPOBEACHUS
OIILITOB u

M3MEpeHul, BBHIOpa
U TIOATOTOBWII IS

OIbITa BCE
Heo0XoIuMoe
obopynoBaHue,
OJIHAKO OIIBIT
ITPOBOMIICS B
HEepaIMOHAIbHBIX
YCIIOBUSX, 4TO
MIPUBEIIO K
MTOJTYYEHUTO
pE3yNbTaTOB c
OoubIIeH

MOTPEIIHOCThIO, B
OoTUeTe ObLIN
JIOTIYIIIEHBI B 0OOIIen
CIIOKHOCTH He 0oJiee

IBYyX omuook (B
3aIUCax €IUHUII,
U3MEpEHUSIX, B
BBIYHCIICHHSX,
rpadukax,
TaONIMIaX, CXeMax,
aHaJn3e
MOrPENTHOCTEN 3l
T.J.), HE
MIPUHIMITHAIIEHOTO
JUIS TaHHOM paboThI
Xapakrtepa, HE
MOBJIMSIBILINX Ha
pe3yabTaT
BBIIIOJIHEHUS,
coOuroman
TpeOoBaHUS
0C30IMacHOCTH

CTyIeHT BBITOJHUAT
paboTy B TIOJHOM

o0BeMe c
COOII0IEHUEM
HE00X0IUMOI
[TOCIE0BATEILHOCT
u IPOBEICHUS
OIIBITOB u
U3MEPEHU,
CaMOCTOATENBHO |
paroHaIbHO
BBIOpAT u
ITOJATOTOBHII JUISt
OIbITa BCE
HE00XO0IHMOE
obopynoBaHue,
OJHAKO OIIBITEI
MPOBEJI B YCIIOBHSIX
U peKHMax, He
0o0ecreunBaromuX
MOJTydeHUE
pe3yJIbTaToB u
BBEIBOJIOB c
JOCTaTOYHOH
TOYHOCTEIO, B
NPe/ICTaBJICHHOM
OTYeTe MPaBWILHO U
aKKypaTHO
BBITTOJTHHIIT BCE
3amuCH,  TaOJIMIIE,
PUCYHKH, YEPTEXKH,
rpadukw,
BBEIYKCIIEHHS u
caenan BBIBOJIBI,
IPaBUIBHO
BBIIIOJIHMII  aHAJIN3
MTOTPEUTHOCTEM,
co0rogan
TpeOoBaHUS
0e30IMacHOCTH
Tpyna, JIOITYCKaJ
HE3HAYHUTEILHEIE

OIMOKU TIPH OTBETE

Crynent
BBITMIOJIHWII  PaboTy
B IIOJIHOM O00BEME C

COOJIIOIEHUEM
HEOOX0TMMOM
IIOCIEA0BATEIBHOC
TH MIPOBEICHUS
OIBITOB u
U3MEPEHUH,
CaMOCTOSTENIBHO M
paIoHaIbHO
BBIOpAJ u
MOATOTOBHII  JUIS
onbITa BCE
HEeo0X0IMMOe
o0opynoBaHue, Bce
ONBITBI TIPOBET B
YCIOBUSAX u
peKHMAX,
o0ecreunBarOInX
MOJTy4eHUE
pe3ynbTaToOB u
BEIBOJIOB c
HauOOJIbIIIEH
TOYHOCTEIO, B
MPeICTaBICHHOM
OTYeTe MPABUIBHO
U aKKypaTHO
BBITTOJTHUIT BCE
3aIUCH, TaOJIHUIbI,
PUCYHKH, YEPTEKH,
rpadukwu,
BEIYKCIIEHHS 71
caenaan  BBIBOJBI,
MIPaBWIIBHO
BEITIOJIHAJT  aHAJIM3
MOTPENTHOCTEH,
coOrogan
TpeOOBaHMS
0e30IMacHOCTH
TpyJa.
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TpyZa, JOMyCKaJl | HA JOMNOJHUTEIbHBIC
HE3HAYUTEIIbHbIE BOIIPOCBI.
OIMUOKH TIPH OTBETE
Ha JONOJHUTEIbHBIC
BOIIPOCBL.
Ymenue He ymeer | C  3arpygHEeHUSIMH | YMEET  IPOBOJUTH | YCIELIHO
MIPUMEHSATD MIPUMEHSATD YMEET MCIOJIb30BaTh | CTATUCTUYECKYIO UCHOJB3yeT  JJId
3aKOHBI (DU3UKHU | 3aKOHBI JUTsl | 3aKOHBI (DU3UKHU ISl | 0OpabOTKY ONMUCAHUs SIBJICHUHN
JUIS  PELUEHUS | PEeLIeHUS pelieHus pE3yNnbTaToB U3BECTHBIE
MPAKTUYECKUX | GUBHUYECKUX TEXHUYECKUX U | OKCIIEPUMEHTA.. buznueckue
3a1a4 3a1a4 TEXHOJIOTMYECKUX MOJIEJIN.
poodJieM. CamocTosTenbHO
PUMEHSIET 3aKOHbI
bu3uKu IS
pelieHus
TEXHUYECKUX u
TEXHOJOTUYECKHUX
npobiem.
OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHI/Iﬁ 1o nokas3areiaro HaBbiku.
Kpurepuit YpoBeHb OCBOEHMS U OLIEHKA
2 3 4 5
Bnaners He ucnosb3yer | He  nmocrarouyno | Jlocrarouno Bnaneer
HaBBIKAMH yu4eOHYI0 M Hay4yHYIO | BIIaJ€eT BJIa/I€ET HaBbIKaMU
CaMOCTOATENIbHON | JINTEpaTypy JUIsl | HaBBIKAMU HaBbIKAMU CaMOCTOSTEIIbHON
paboThl ¢ yueOHOU | MOATOTOBKU K | CAMOCTOSITETTHHON | CAMOCTOATENbHON | paboThI c
u Hay4HOH | 3aHATUSIM paboThI ¢ | paboThl c | yueOHOM u
JUTEpaTypou yueOHoM u | yueOHOMI U | HAY4HOU
Hay4HOH Hay4HOU JUTEPATYpOU
JUTEPATYpOn JUTEPATypOu
Bnanenue Jlomy1iieHsl B ocHoBHOM | [lontHOe Hanmuumu | [TonHoE
HaBBIKAMH MPUHIIUTTHATIEHBIC TIOJTHOE BBITIOJIHCHUS BBITIOJTHEHHE
MPHUOOPETEHHBIX OmMOKHU (TepenyTaHbl | BHIOJIHEHNE BCETO o0bEMa | Bcero 00béMa
3HaHUHI npu | Gopmyibl, HapylieHa | padoTbl pH | paboThl u | paboTHl,
pereHnu MOCNEA0BATEIHHOCTh | HATMYUH OUIMOOK, | HATHYNE OTCYTCTBHE
MPAKTHYECKUX BBIYHCIICHHM, KOTOpBIC HE | HECYIIIECTBEHHBIX | CYIIECTBEHHBIX
3a1a4 OTCYTCTBYET TIEPEBOJ | OKAa3bIBAIOT 91115 () TpH | OIINOOK npu
(Gu3NYECKUX BEJIUYHH | CYILIECTBEHHOTO BBIYUCIICHUSIX W | BBIUUCICHUAX U
B cuctemy CU u 1.1.). | BIUSHUSA Ha | IOCTPOECHUH MOCTPOEHUSX
OKOHYATeJIbHBIN rpadukos, rpadukoB u
pe3yJbTar. PHUCYHKOB, HE | PUCYHKOB,
BITHSTFOTITIX Ha | TpaMOTHOE u
o0l pe3ynbTaT | akKypaTHOE
pelIeHus. BBITNIOJTHEHHE
BCEX 3aJIaHUi,
HaJU4Ms BBIBOJIA.
Bnanenue OKCIUTyaTUpyeT [Tpuobpen Bnaneer Bnaneer
HaBbIKAMH prOOpEI U | HABBIKU HaBbIKAMU HaBbIKAMU
JKCIUTyaTaluu duznyeckoe JKCIUTyaTaluu AKCIUTyaTaluu 3KCIUTyaTaluu
puOOpOB U | 00opynOBaHKE C | HEKOTOPBIX puoOpoOB U | mpubopoB u
000pyI0BaHUS IOCTOPOHHEN npubopoB u | 000pyaOBaHusl. 000pyIoBaHusl.
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TTOMOIIIBIO 000pyI0BaHUS.
Bnaners C  nononuurenbHo | C CdopmupoBansl | ChopmupoBaHbI
HaBbIKAMH MIOMOILIBIO JOTIOTHUTEIILHOW | HaBBIKH yCTONYMBBIE
00paboTKu oOpabaThiBa€T M  HE | TOMOIIBIO 00paboTku U | HaBBIKU
uHpOpMaIu UHTEPIPETUPYET oOpabaTbIBaeT ¥ | HHTEPIPETALUU 00paboTKu u
pe3yNbTaThl UHTEPIIPETUPYET | PE3yJIbTaTOB UHTEPIIpETAlUU
U3MEPEHUMN pe3yIbTaThl U3MEPEHUIN pe3ynbTaToB
M3MEpPEHUI M3MEpPEHUI
Bnanenue Bnaneer  HaBbikamu | Bianeer Xopomo Bnajeer | Bianeer
HaBbIKaMU ONKMCAHHUS OCHOBHBIX | HABBIKAMU HaBbIKAMH HaBBIKAMU
MIPUMCHCHHUS (bU3MYECKUX SBICHUM, | OTUCAHUS ONUCaHUSA OMUCaHUs
buznuecKkux HO JOITYCKAeT | OCHOBHBIX OCHOBHBIX OCHOBHBIX
3aKOHOMEPHOCTEH | OIIMOKH, ciabo | pU3nIEeCKux bu3nueckux du3nueckux
B  IPAaKTUYECKOH | BIAJACeT  HABBIKAMHU | SIBJICHUH, HO | SIBJICHUU U | ABJICHUU u
JeSITEIbHOCTH pelieHuss  THUIOBBIX | JOMYCKAaeT HaBBIKAMH HaBBIKAMH
buznyeckux 3amad. OIIMOKHU, BIAJEET | pEIICHUS peleHus
HaBBIKAMH THUTTOBBIX THUTIOBBIX
penieHus (bu3IeCKUX bU3HIECKUX
THUTTOBBIX 3aja4 3ajady M 3aja4y
buznyeckux MOBBILICHHON
3ajay. CJI0)KHOCTH.

Ouenka mpernojgaBaTeeM BBICTABISICTCS MHTETPAIBHO C YYETOM BCEX

KPUTEPUEB OLICHUBAHUS.

mokKaszarejaeu u

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METO/IMYECKOE
OBECIIEYEHHUE
6.1. MaTepuajJbHO-TeXHUYECKOE OOecreueHmne

HaumenoBanue
CIICIMAJIFHBIX TOMEIICHUH
U IOMEIICHUN I
CaMOCTOSITENIbHOIN paboThI

OcCHAaIIIEHHOCTh CHeUaIbHBIX TOMEIIEHUN U
MTOMEIIEHUH JJIsI CAMOCTOSITETFHON paboThI
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YueOHas aynutopust st
NPOBEACHUS JTa0OPATOPHBIX
3aHATHI

Hocka aynuropHas

Mastauk O6epoexa(PM -14)

Mammuna Atsyaa (PM-11)

Coynapenue mapos (OPM-17)

MastHuK yHuBepcalnbHbIl (DM-13)

Mastauk Makcpemia (OM-12)

Monyns FOura u monyns cipura (OPM-19)

I'eneparop 1'3-112

['enepaTop 3ByKoBOM

10. Ucrounuk nuraHus

1. N3yuenue 3aryxaronmx KojeOaHui B KoJeOaTeIbHOM
koHType (PIID-10)

12. N3yuenune BEIHYXICHHBIX KOJI€OaHUI B KOJIEOATEILHOM
koHType (PIID-11)

13. Nzyuenue senenus Bzaumonnaykuuu (OI13-05)

14.  H3yueHue 31€KTPUUECKUX MPOLECCOB B MIPOCTHIX
JUHEHHBIX LETAX NpU ACWCTBUU TApMOHHYECKON
anekTpoBrkyIiei cuibl (OI13-09)

e e o e

15.  Omnpenenenue OTHOIICHUS 3apsiaa SIEKTPOHA K €ro Macce
MeroaoM MarHerpona (PI13-03)

16.  M3yueHne MarHUTHOTO TOJISI COJICHOUIA C TIOMOIIBIO
natynka Xomia (PI13-04)

17.  Marasun emkocteii (ME)

18.  Mara3un conpotusnenuit (MC)

19.  Ocuumnorpad C1-93

20.  Ocmmmrorpad C1-94

21.  Ocuumiorpap MOS-6

22.  Masgrauk Makcsemna (OPM-12)

23. Masarauk Obepbeka (ODM-14)

24. VYuaudunapuseli noasec (OM-15)

25. T'mpockorn (OM-18)

26. Mamuna AtByna (PM-11)

27. MasTHUK HaKIOHHBIH (OM-16)

28. Mastauk yHuBepcanbHbiii (OM-13)

29. Monayns FOnra u monyns casura (PM-19)
30. Coynapenue mapos (PM-17)

31. Jlazep JIHI'-208b

32.  W3yuenue cxemsl kojien Hptotona (OIIB-05-2-2)

33.  M3mepeHue nmokasares MPEIOMIIEHHs CTEKIIA
uHTepPepeHoHHbIM MeTo1oM (DIIB-05-2-1)

34.  Onpenenenue GOKYCHBIX paCCTOSIHUN TOHKOM
coOuparensHOM U paccenBaroux auH3 (OIIB-05-1-6)

35.  IlomydeHue u UCCIEOBAaHUE MOJIIPU30BAHHOTO CBETA
(PI1B-05-4-1)

36.  Ycranoska Juist uzydenus 3¢dexra Xomna

37. I'onmomerp I'C-5

38.  T'onoBka onTHuecKas sl yueOHOH YCTaHOBKH

39. I'eneparop 3BykoBOMH

40.  WM3yuenue rucrepesuca heppoOMarHUTHBIX MaTEPUAIOB
(PIID -07)

41.  Omnpenenenue pabOTHI BHIXO/A AIEKTPOHOB U3 METaIa
(PII3-06)
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42. MoHnoxpomaTop

43.  Ocmwmnorpad

44. YcraHoBKa M3y4EHHUs YEPHOTO TeJla
45.  Dddexr Xomra

46.  Buemnuii potodd ekt

47. N3ydenue criekTpa aroma BOJIOpOaa
48. N3ydenue p-nnepexoaa

49. AKBaJUCTUILISTOD

50. I'eneparop I'3-112

51.  Teneparop I'3-118

52. I'eneparop 3BykoBOM

53.  Moct nepemennoro toka E7-11
54.  Ocummnorpad MOS-6

55.  Ileuyb MHKPOBOJIHOBAs

56. [Honspumertp kpyrosoit CM-3
57. ®oromerp KOK

58.  Pedpakromerp UPD

59.  Pu wmerp Pu-150-MA

60.  V3yueHue 3aBUCUMOCTU CKOPOCTH 3BYKa OT TEMIIEPATYPhI
(®IIT 1-7)

61.  Omnpenenenue BA3KOCTH BO3yXa KaWIISPHBIM METOJOM
(®IIT 1-1)

62. OrnpezenieHne OTHOLIECHHSI TEINIOEMKOCTEN BO3/1yXa IpU
MIOCTOSIHHOM J1aBJIeHUU U TocTostHHOM o0beme (DIIT 1-6)

63.  OmnpezaeneHue >HTPONUM MpH 1aBaeHuU ojosa (PIIT 1-

11)
64. Uccnenosanue temnoemkoctu TBepabix Ten (OIIT 1-8)

65.  OmpeneneHue MOJSPHON ra30BOM MOCTOSTHHOW METOIOM
otkauku (PIIT 1-12)

66.  Omnpeznenenue ko3pPuirienTa B3auMHON AUPPy3un
BO31yXa U BogsHoro napa (OIIT 1-4)

67.  W3smepenue TermioTsl napooOpazosanus (PIIT 1-10)

68.  Jlocka MarHMTHO- MapKepHast IByXCTOPOHHSIS

69.  Jlocka unrepaktuBHas SMART
70.  Kpennenue npoextopa Unifi

71.  Ilpoextop Unifi

72.  Kommnstotep [I9BM 2-x sanepHbIil

73.  Kommsrorep Dncu-Ppucraiii- 1

10. YUnrTaabHbIl 3aa | Cnenuanu3upoBaHHas ~ MeOenb;  KOMIBIOTEpHas  TEXHUKA,
OubIMOTEKH JUIs | moAkItoueHHass K cetd  «MHTepHeT», uMemmas I0CTyl B
CaMOCTOSITEJIbHOM pabOTHI AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely
Y4yeOHnas ayauropus st Cneunanu3upoBaHHas MeOenb; MYJIbTUMEAUMHBIA MPOEKTOp,
MPOBEJICHUS JIEKIIMOHHBIX M | ocka nHTepakTuBHas Hitachi, sxpan
MPAKTUYECKUX 3aHITUH,
KOHCYJIbTAIINH, TEKYILETO
KOHTPOJISA, TPOMEKYTOUHON
aTTecTaluH,
CaMOCTOSITEIbBHOU pabOThI

9. MeToanuyecknii KaOMHeET Cneunanu3upoBaHHas MeOenb; MYJIbTUMEAUMHBIN  MPOEKTOP,

NEPEHOCHOW AKpaH, yueOHast JUTepaTypa, KOMIbIOTEP

6.2. JIueH3MOHHOE U CBOOOITHO PacpoCTpaHsieMoe IPOrpaMMHoe odecreyeHmne
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Ne IlepeuyeHb JIMIIEH3UMOHHOTO PexBu3UTHI MOATBEPKIAKOMIETO TOKYMEHTA
IPOrPaMMHOT0 0OecreueHusl.
1 Microsoft Windows 10 Cornamenue Microsoft Open Value Subscription
Kopnoparuuas V6328633. Cornamenue aericrsutenbio ¢ 02.10.2017 o

31.10.2023). Horosop nocrasku I[10
0326100004117000038-0003147-01 ot 06.10.2017

Microsoft Office Professional Plus | CornamenneMicrosoftOpenValueSubscriptionV6328633.
2016 Cornamenue aeiicteuteiabHo ¢ 02.10.2017 mo 31.10.2023

Kaspersky Endpoint Security I'paxnancko-npaBoBoii Jlorosop (Kontpakr) Ne 27782
«Crangaptabiid Russian Edition» «[TocTaBka mpoayieHus MpaBa MoJIb30BaHUS (JTUIICH3HH )
Kaspersky Endpoint Security ot 03.06.2020. Cpok

nenctsus munensuu 19.08.2023r.

GoogleChrome CBoboano pacrpoctpansemoe [10 cornacHo ycnoBusm
JIMIIEH3UOHHOTO COTJIANICHHUS

MozillaFirefox CBobosHO pacnpocTpansiemoe [10 coriacHo ycaoBusmM
JIMLIEH3MOHHOTO COTJIAIICHHUS

9.

6.3. IlepevyeHb y4eOHBIX U3TaHUI U Y4eOHO-METOAHMYECCKHUX MATEPHAJIOB

. UeproB A. I'. «3amaunuk no ¢usuke»: [yuebd.mocodbue] / A. I'. Uepros, A. A.

BopoOneB. - 8-¢ u3a., nepepad. u gom. - M. : ®uzmarnurt, 2006. - 640 c.

. Tpodumosa T. U. «Kypc pusuku» YuyebHOe mocobue mo ¢uzuke s By30B, M:

Bricmias mkoma, 2006, 352 ¢

. Bonpkenmreiin B. C. CoopHUK 3a7a4 10 001emMy Kypey Gu3uKH: yued. mocodue -

CIIO. : Kamxnsbrit mup, 2004. - 327 c.

. B. H. Bunornsanos [u ap.] Y.1 «Mexanukay: i1abd. mpakTuKyM , Yd4eOHOE mocodue,

benropon: M3n-so BI'TY, 2012, 114c.

. Cabputunckuit A. B. [u ap.] U.2 «MonekynsipHas ¢pusuka. TepmoaunaMmukay: Jab.

npakTukyM, YuebHoe nocobue, benropon: Uzn-so BI'TY, 2012, 44c.

. Topsrun E.IL. [u np.] U.3 «DOnekrtpocratuka. MarHetusm»: iad. MPaKTHKYM,

VYuebnoe nocodue, benropon: M3n-so BI'TY, 2012, 91c.

. I'mankux FO.IL. [u op.] U.4 «®usuka. OnTukay, 1a0. NpakTUKyMm, YdeOHOe mocodue,

benropon: U3n-so BI'TY, 2012, 74c.

. bakanun FO.W. [u ap.] Y.5«Duzuka TBepaOTO TeENay: jad. MPakTUKyM, YdeOHoe

nocobue, benropoxa: Uzn-so BI'TY, 2012, 52¢
Cabpumunckuit A.B. [u ap]. «3agaum 1o (u3MKe ¢ pelieHUus MU U OTBETaMu»: J1ao.
npakTUKyM. YueOHoe nocobue. benropon: U3n-so BI'TY, 2012.

10. JIykpsroB I'.JI. [u ap]. «Puzukay. Yuebnoe nmocodbue. benropoa: M3a-so BI'TY,

2014.

11. CabOputunckuii, A. B. JlykbsHos I'.J]. ®usuka B 3agauax: yueOHOe mocodue s

CTYIACHTOB O4HOW (opMbl 00ydeHHs] Bcex crenuanbHocTed, benropon: M3a-

BobI'TVY,2012,163c
https://elib.bstu.ru/Reader/Book/2014040920424320928600008276

12. Bunornsnos B. H. [ ap.] Y.l «Mexanukay: na6. [Ipaktukym, YyuebHoe mocodue,

benropon: N3n-Bo BITY, 2012, 114c.
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129
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https://elib.bstu.ru/Reader/Book/2014040920424320928600008276
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

13. CabpumnHCcKHM A. B. [1 1p.] Y.2 «MonekynspHas ¢usuka. TepmoanHamukay, jaao.
[IpaktTukyM, VYueOHoe mocobue, benropon: Wsn-so bBI'TY, 2012, 44c.
https://elib.bstu.ru/Reader/Book/2013040917384269006900005988

14.Topsrun E.II. [u np.] Y.3«Dnekrpoctatnka. MarHetusm»: nab. I[lpakTukywm,
VuebHoe rmocoodue, benropon: H3n-Bo BI'TY, 2012, Olc.
https://elib.bstu.ru/Reader/Book/2013040917384063610600005052

15.'magkux FO.ILI. [m mop.] U4 «DPusuka. Onrukay, mabd. Ilpaktukym, YdeOHoe
nocobue, benropon: Uzn-Bo BI'TY, 2012, 74c.
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

16. bakamun FO.W. [u ap.] U.5 «Pusuka tBepaoro tena»: nad. [Ipaktukym, YueOHoe
rmocobue, benropon: N3n-Bo BITY, 2012, 52¢
https://elib.bstu.ru/Reader/Book/2013040917383662879300006274

6.4. IlepeyeHb HHTEPHET pecypcoB, NPOodecCHOHAIBHBIX 023 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. DnekTpoHHas 6ubiuoTeuHas cuctema u3a-sa Jlans: http://e.lanbook.com

2. OnekrponHasa oubmmorexka BI'TY um. B.I'. Illyxosa: https://elib.bstu.ru/

3. DnexkTporHO-O0mOMMoTeuHas cucrema «[IPRSMART» http://www.iprbookshop.ru/

4.  DHeKTpOHHO-OMOMMOTEYHass  cucTeMa  «YHHBEpCHUTETCKas  OuOIMoTeKa
onaite» http://biblioclub.ru/

5. DnextpoHHo-OubnuoreyHas cucrema [IPRBooks: http://www.iprbookshop.ru/

6. DNeKTPOHHO-O0MOIMOTEeYHAs cucrema «KoHcynbTaHT CTYJICHTa»
http://www.studentlibrary.ru/

7. Hayunas snexkrponHast onbnuorexka eLIBRARY.RU: http://elibrary.ru/

8. HanimonanpHas snexkTpoHHas oubaunoTeka: http://xn--90ax2¢.xn--plai/

9. DnexTponHas 6ubnuoreunas cuctema «kOpaiir»: https://biblio-online.ru/

10.29nexkTpoHHas oubimoTeka HNY benlV: http://library-
mp.bsu.edu.ru/MegaPro/Web
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https://elib.bstu.ru/Reader/Book/2013040917384269006900005988
https://elib.bstu.ru/Reader/Book/2013040917384063610600005052
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413
https://elib.bstu.ru/Reader/Book/2013040917383662879300006274
http://e.lanbook.com/
https://elib.bstu.ru/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/
http://elibrary.ru/
http://нэб.рф/
https://biblio-online.ru/
http://library-mp.bsu.edu.ru/MegaPro/Web
http://library-mp.bsu.edu.ru/MegaPro/Web
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