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PaGouas mporpamma nucuuruinabl «@usuka» paspadorana Ha ocHoe G@I'OC BO 23.05.01
HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEJCTBA, YTBEPKICHHOTO MPHKAa30M MUHHCTEp-
cTBa oOpazoBanus u Hayku PO Ne 935 ot 11.08.2020 1.

ABTOD: ' A.B. CaBeHko
KaH/I. TEXH. HayK, mpodeccop

Pabouas mporpamma oOCyXKJeHa U PEKOMEHJIOBaHAa K YTBEP)KICHUIO perreHueM Kadeapbl Gu-
3uku Ha 3aceqanuu ot 30.05.2022 r., mpotokon Ne 10.

3aBenyromuii kadeapou
KaHJ. TEXH. HayK, IOLIEHT 7

H.IO. Kypuenko

Pabouas nmporpamma ogo0peHa Ha 3aceJaHUU METOJIMYECKOM KOMHUCCHH (paKylnbTeTa MEXaHHU3a-
uu 18.05.2022 1., mpoTokon Ne 9.
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K.T.H., JOILICHT O.H. CokoeHko

PykoBoaurenn

OCHOBHOHM MpohecCHOHAITBHOU
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1 I_Ie.m) H 3aJa91 OCBOCHHUA TUCIHUIIJINHDBI

Heabio ocBoenust nucruiuivbabl b1.0.12 ®usnka ssusercsa GopmupoBaHue y oOydaro-
IIUXCS LEJIOCTHOM €CTECTBEHHOHAy4YHOM KapTHHBI MHpPA, CO3JAHUE HA €€ OCHOBE HAy4HO-
TEOPETUYECKON 0a3bl ISl M3YYEHUsl OOIIETEXHUYECKUX W CIIEHHUAIBHBIX JAUCLUMIUIAH, MOIyYe-
HUE HABBIKOB MPUMEHEHUS B MPO(PECCHOHAIBHON NEATEIBHOCTH (U3MUYECKUX METOJIOB HM3Me-
PEHUI U UCCIIEOBAHUM.

3agauM AMCUMIIMHBI

— U3y4eHHe (pyHIaMEHTAIbHBIX NOHITUN, 3aKOHOB U TEOPUI KJIACCUYECKOW U COBPEMEH-
HOM (HU3UKH;

— O3HAKOMJICHUE C OCHOBHBIMU (PU3MUECKUMH SBJICHUSIMHU, IPUHLIUIIAMU UX HAOIIOIECHUS
U HKCIEPUMEHTAJIbHOIO MCCIEA0BaHUs, C OCHOBHBIMM METOAAMM U3MEPEHUs (PU3NUYECKUX Be-
JNYMH;

— O3HaKOMJICHHE C (pu3HuecKuMH mHpubopamu, (HOpPMHUPOBAHHE HABBIKOB IMPOBEIACHHS
(U3UUECKOro FKCIIEPUMEHTa U IpocTereil 00pabOTKU pe3ynbTaTOB HKCIIEPUMEHTA, BHIPAOOT-
Ka YMEHUS aHaJUM3UPOBATh PE3YJIbTATHI IKCIIEPUMEHTA U JI€JIaTh TPAaBUJIbHBIE BHIBOIBI;

— BbIpaOOTKA MPHEMOB M HABBIKOB PEIIEHUsI KOHKPETHBIX 3a/1a4 U3 Pa3jIudHbIX 00JacTeit
(GU3UKK, YMEHUS BBIACISATH KOHKPETHOE (PU3MYECKOE COACpPKAHME B MPUKIATHBIX 3aJadax
po(ecCUOHANBHOMN AESTENBHOCTH, CO3/1aBaTh U aHAIIU3UPOBATH TEOPETUUECKUE MOAEIH (PU3H-
YECKUX SIBJIEHUI U MPOLECCOB.

2 Ilepevyenb MJIAHUPYEMbIX Pe3YyJbTATOB 00y4YeHHUS IO AUCIUIIHHE, CO-
OTHECEHHBIX C IUIAaHUpPYeMbIMH pe3yJabTaTamu ocsoenust OIIOII BO

B pesyabTare 0CBOCHHMS AUCHUILIMHBI (DOPMHUPYIOTCH CIEAYIOLIME KOMIICTCHIIUM:

OIIK-1. CrocobeH cTaBuUTh U peIIaTh MHXKEHEPHBIE M HAYYHO-TEXHUYECKHUE 3a7a4d B
ctepe cBoeld npodheccuoHaTbHON AESTENIBHOCTH U HOBBIX MEKIMCUUITIMHAPHBIX HAIlpaBICHUN
C UCIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMATUYECKUX U TEXHOJOTUYECKUX MOJIETIEH.

OIIK-1.1 YMeer cTaBUTh LIENU U PEIIATh UHKEHEPHBIE U HAYYHO-TEXHUYECKHUE 3a7a4H B
Ipoliecce MPOBOJUMBIX MCCIEAOBAHUI U Pa3pabOTOK MCIONb3YsI OTEYECTBEHHYIO U 3apyOeK-
HYI0 UH(OPMAIIUIO IO 3TUM UCCIEAOBAaHUAM U pa3zpaboTKaMm;

OIIK-1.2 3naeT TpeOOBaHMS K HKCILTyaTAllMOHHON IOKYMEHTAllMU, U3JI0)KEHHBIE B TOCY-
JApCTBEHHBIX CTAaHJApTaX, Kacarouuecss CTPYKTYpbl, OPOpMIIEHUS U COAEpKaHMs pa3padaThl-
BAEMOU TOKYMEHTALINHN:

OIIK-1.3 CnocobeH mpoBOAUTH CTATUCTUYECKYIO OOpabOTKY pe3yslbTaTOB U3MEpPEHUM
ITIOMOILBIO CPEJICTB COBPEMEHHOW BBIYMCIUTEIIBHON TEXHUKHU.

OIIK 1.4 B pamkax HOBBIX MEXIUCIUIIIIMHAPHBIX HAIIPABICHUIN UCIIOIb3YET €CTECTBEH-
HOHAYYHbIE, MAaT€MATHYECKHUE W TEXHOJOTMYECKHE MOJCNIN JI1 PEIICHUS HHKEHEPHBIX U
HAy4YHO-TEXHUYECKHX 3a/1a4

3 Mecto nucuniuinabl B cTpyktype OIIOII BO

Huctmmmaa b1.0.12 ®usuka sgBiasgeTcs MIUCHHMIIMHON 0053aTeNhbHOM YaCTH
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OIIOIT BO noaroroBku obydaromuxcs no cneruansaoctu 23.05.01 Hazemnusie Tpanc-
MOPTHO-TEXHOJIOTUYECKHE CpEeACTBa, crenuanu3anus «TexHuueckue cpenctBa arpo-
HPOMBIIIJICHHOTO KOMITJIEKCay.

4 OobeM qucuMILIMHBI (432 yacoB, 12 3a4eTHBIX €IHHHIY)

. O6beM, yacoB
Bunbl yueOHOM paboThI
OuHas 3aouHas

KonTakTHas padora 249
B TOM YHCIIE:
— ayJUTOPHAs 110 BUIAM YI€OHBIX 240
3aHATHUI

—— JICKIAH 96

—— NpaKkTHYeCcKue 96

— nabopaTopHbIe 48
—— BHEAyIUTOpHAs 9

— 3a4eT -

— HK3aMeH 9
CamocrosiTesibHas paboTa 102
B TOM YHCIIE:
— KypcoBas pabota (IpoekT)* -
— IPOYHE BUJBI CAMOCTOSATEIHHON 102
paboThl
Konrtpoin 81
HToro no aucuuniute 432

5 Conep:xkanue JUCUUILIAHBI

[To wToram M3yyaeMoW TUCHUIUIMHBI CTYAEHTHI (0Oydwaromuecs) cIaroT dK3aMeH Ha |

Kypce B 1, 2 cemecTpe, Ha 2 Kypce B 3 cemecTpe.
Jucrunnaa n3ydaercs Ha 1, 2 kypee, B 1, 2, 3 cemecTpe.

CopaepxxaHue U CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

No Tema s é} ° é = Buabl yueoHo# padoThl, BKIIOYast

- . L] [->)

o/ OCHOBHBIE BOTIPOCHT ; g- E § O o| CaMOCTOATEIbHYIO padoTy CTYIeHTOB M TPY-
="z = JI0eMKOCTH (B 4acax)




Jlexiun

B TOM 4ucCIie B (hOpMe MPAKTUIECKON

IIOATrOTOBKH

HpaKTI/ILIeCKI/Ie 3aHATHA

B TOM 4HCJIe B (POpME MPaKTHYECKOM

IIOArOTOBKH

JlaGoparopHsie 3aHATHS

B TOM 4HCIIe B (POpME MPaKTHYECKOM

IIOATrOTOBKHN

CaMocTo-sTenpHas

pabota

Mexanuxa.
Kunematnka MarepuanbHOM TOYKHU.

Kunemaruka TBEPAOTO TElIa IIpH I10-
CTynaT€JIbHOM u BpamaTrcJIbHOM
JABUKCHHUU.

OIlK-1

JlnHamuka mMaTepuaabHOU TOYKU U
abCcorOTHO TBEpaOTO Tena. VM-
nyibc. Llentp macc. Pabota u sHep-
rus. MexaHuka TBEpAOro Tena.
DneMeHTBbI TEOPUH TATOTEHUS. 3aKO-
HbI COXpaHEHHUSI.

OIlK-1

MexaHuKka ujealbHbIX U pCalIbHBIX
)KPI,I[KOCTeﬁ U ra3oB

OIIK-1

10

Mexanuueckue Konebanus u 601HbL.
["apmonnueckue konebaHus, >HeEp-

TUsl TAPMOHUYECKUX KoseOaHuil. 3a-
Tyxarolue KoseOaHusi. BbIHYXIIeH-
Hble Konebanus. Pesonanc. BoiHbl B
YOPYrou cpelie, YHEPreTUYECKHUe Xa-
PaKTEPUCTUKHU YIPYTUX BOJIH.

OIIK-1

Monexynapnas ¢usuka.
WneanpHpie  raszel.  KuneTndeckas

TEOpHs ra3os. SBneHus epeHocCa.

OIIK-1

Tepmoounamuxa
IlepBoe HayaIO TEPMOTUHAMUKH.

IIpoueccel B nacalbHbIX ra3ax.
[Muknnyeckue npoueccel. Bropoe
Ha4yajo TEPMOJUHAMUKU. DHTPOIHS.

OIIK-1

Peanvnonii eas. Kuoxocmo. Teepooe
mero.
VYpaBnenue u Ban-nep-Baanbca. @a-

3bl, (pa30BbIE IEPEXO/Ibl. SBIEHUS Ha
rpaHulle )KUJIKOCTH U TBEPJIOTO Tena.
Kanunnsipueie siBnenus. Kpucramisl,
ux napameTtpsl. JleekTsl Kpucrai-

OIIK-1




n/a

Tema.
OCHOBHBIE BOITPOCHI

dopMupyemMble KOMIIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTY/ICHTOB H TPY-
J0eMKOCTh (B 4acax)

Jlekun

B TOM YHCJIE B (pOpME IPAKTHUECKOM
IIOATOTOBKH

B TOM YHCJIC B (pOPME MPAKTUICCKOM
IIOATOTOBKHU

JlaboparopHbie 3aHATHS

B TOM YHCJIC B (pOPME MPAKTUICCKOM

IIOATOTOBKH

[pakTuyeckue 3aHATUS
CaMocCTO-STENbHAS

pabora

110B. JKuakue KpucTajuibl.

Onexmpocmamuka.

DIEeKTpUYECKOE I0JI€ B BAKYYME, €ro
xapakTepucTuku. 3akoH Kynona.
Teopema ['aycca u Teopema o uup-
kymsiuuu E. Dnekrpuueckoe mosie B
Bemectse. llomsgpusanusa  nudnex-
TPUKOB.

OIlK-1

Tlocmosnnwii mok.
DJIEKTPUUYECKUI TOK, YCIOBUSA €ro

CYLIECTBOBAHMSI U XapaKTEPUCTHKH.
3akon OMa a1t OAHOPOJHOM W He-
OIHOpOJIHOM wnenu. 3akoH [[xoyns-
Jlenna. DJEKTPONPOBOJHOCTH TBEP-
JBIX TEJT B paMKax KIACCUYECKOW U
KBAaHTOBOW TEOPHH.

OIIK-1

10

Onexmpomaznemusm.

MarauTtHoe mosne B Bakyyme. Mar-
HuTHas cuina Jlopenna. 3akoH buo-
Capapa-Jlantaca. 3akoH Awmmepa.
B3aumopeiicteue rapajiebHbIX
TOKOB. 3aKOH IIOJIHOT'O TOKa.

OIlK-1

11

DnekmpomacHumHas UHOYKYUsL.
SIBrieHME  AIEKTPOMArHUTHOM  HH-

nykuuu. 3akoH ®apanes. Ilpasuiio
Jlenna. MHAYKTUBHOCTH KOHTYpa.
DHEprusi MarHuTHOTO MOJIS.

OIIK-1

12

Maenummuoe none 6 seuecmae.
HamarandueHHOCTE BemiecTBa. BHUIBI
MmarHeTukoB. CBoOWMcCTBa Aua- W Ia-
pamarnetukoB. CBoiicTBa Qeppo-
MarHeTukoB. Temmnepatypa Kiopu.

OIIK-1

13

3Jzei<mpultea<ue KoJleOaHusl.

OIIK-1




n/a

Tema.
OCHOBHBIE BOITPOCHI

dopMupyemMble KOMIIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITeIbHYI0 pa0oTy CTYIeHTOB U TPY-

J0eMKOCTh (B 4acax)

Jlekun

B TOM YHCIIe B (JOpME TPAKTHIECCKON
MOATOTOBKH
B TOM 4HCIIe B popMe MpaKkTHYECKOM
[OJITOTOBKH
JlaboparopHbie 3aHATHS
B TOM 4HCIIe B popMe MpaKkTHYECKOM
MOATOTOBKH

[pakTuyeckue 3aHATUS
CaMocCTO-STENbHAS

pabora

KonebaTenbHblil KOHTYp, €0 ypaB-
HeHnue. CoOOCTBEHHBIE, 3aTyXaOIIHE
Y BBIHYKJICHHBIC KOJICOAHUs B KOJIe-
OarelbHOM KOHTYpe. Pe3onaHc
HaTPSHKCHUH U TOKOB.

14

Ilepemennwiii mok.

[lepeMeHHBIN TOK, €ro IapameTphl.
CornpoTuBieHHE, EMKOCTh U WUHIYK-
TUBHOCTb B IIEIIH NTEPEMEHHOTO TOKA.
Bexropnass nmarpamma. Mwmmenasc.
3akon Oma. MomtHocts. Koadduru-
€HT MOIIHOCTH.

OIIK-1

15

Ypaenenus Maxcsenna

BuxpeBoe anekTpudeckoe moiie, TOK
cmemenus. [lonnas cucrema ypas-
HeHuii MakcBeria. OTKpBITBIM KO-
nebareabHBIA KOHTYP U €ro HU3JIyde-
HUE. OJEKTPOMArHUTHBIC BOJIHBI U
ux csoucrBa. [llkama smekTpomar-
HUTHBIX BOJIH. [lepeMeHHbIN TOK.

OIIK-1

16

l'eomempuueckas onmuka.

[Tpuauun @®epma. 3aKOHBI TeOMET-
puyeckon ontuku. llomHoe BHYT-
peHHee oTpaxeHue. BoylokoHHas
ontuka. ToHkue nuH3bBL. PoTOMET-
pusi.

OIIK-1

17

Bonnosas onmuxka.

CseToBble BOJHBL. KOrepeHTHOCTH.
Wntepdepennus, nHTEphHEpEHIINOH-
gele cxembl. OnwpiT IOnra. Komnbia
Heiorona. [ludpakuus OPpenens.
3oHHas miacTuHKa.  Judpaxmus
®paynrodepa. JudpaximoHHast
pelieTka.

OIlK-1

18

HOHHpI/BaHI/IS{ CBC€Ta, BUAbI MOJAPHU-

OIlK-1




n/a

Tema.
OCHOBHBIE BOITPOCHI

dopMupyemMble KOMIIETEHIIUH

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS

CaMOCTOSITeIbHYI0 pa0oTy CTYIeHTOB U TPY-

J0eMKOCTh (B 4acax)

Jlekun

B TOM YHCIIe B (JOpME TPAKTHIECCKON
MOATOTOBKH
B TOM 4HCIIe B popMe MpaKkTHYECKOM
[OJITOTOBKH
JlaboparopHbie 3aHATHS
B TOM 4HCIIe B popMe MpaKkTHYECKOM
MOATOTOBKH

[pakTuyeckue 3aHATUS
CaMocCTO-STENbHAS

pabora

3anuu. [lonsspusaTopsl U aHaIU3aTO-
pel. 3akoH Maimoca. 3akoH bprocre-
pa. OnTryecky aKTUBHBIC BELIECTBA.
Hucnepcus. Ilormomenue u pacces-
HUE CBETA.

19

Tennosoe usznyuenue. Keanmoswvie
CBOUCMEA U3TLYYeHUs.

AOCOJIIOTHO YEpPHOE TeJO, 3aKOHBI
U3Ny4yeHus: abCOJIIOTHO YEPHOTO Te-
na. KBaHTOBaHHMe sHEprum u3Iyde-
Hus, ¢opmyna Ilnanka. Buemnuit
doroadpdexr. Dddexr KommroHa.
JlaBieHue cBera.

OIIK-1

20

Bonnosvie ceoticmea muxkpouacmuy.
Bonusl ne bpoinsa. CoorHoueHue
HeomnpezeneHHoctel  ['elizenOepra.
BonnoBast ¢yHkuus u ee Qusmnue-
ckuil cmbici. YpaBHenue [lpenun-
repa.

OIlK-1

21

Cmpoenue amoma no Pezepgpopoy.
Duszuxa amomos.

OmneiTel Pezepdopna mo paccesHuro
o-yacTull. fnepHas Monens aroma.
Ilocrynater  bopa. OnekTpoHHas
KoH(purypauuss aromoB. [IpuHiun
[Taynn.

OIlK-1

22

Bzaumooeiicmseue snexkmpomacnum-
HO20 U3JLyYeHUs. C AMOMAMU.
CrioHTaHHOE W BBIHYXJCHHOE H3IY-
4YeHue, oOlas cxema ONTUYECKOIOo
KBaHTOBOI'O TI€HEpaTropa, CBOWCTBA
JIA3€PHOT0 U3IIyYECHHUS.

OIIK-1

23

Amomnoe a0po. DnemenmapHuvle 4a-
cmuybl.

Hyxnonnas monens siapa. DHeprus
CBSI3U U yCTOWYMBOCTH sijipa. Jledexr

OIlK-1




Buasbl yueOHoi1 padoThl, BKIOYAS
= CaMOCTOSITEJIbHYIO Pa0OTy CTYJAEHTOB M TPY-
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Maccel. Peakmust  genenus  sjapa.
ennas peakius. PaqnoakTHBHOCTb.
Bunnr BzauMoaeicTBUil M KJIACChI
areMeHTapHbIX yacTull. Kocmuue-
ckoe wuznydeHue. CoBpeMeHHas
KapTUHA CTPOCHUS MAaTEPUH.
Okzamen 9
Hroro o6 | - | 96 | - | 48 | - | 102

6 IlepeyeHb y4eOHO-METOANYECKOr0 00ecneYeHUs 1JIsl CAMOCTOATEIbHOM
padoThI 00yUAOIIMXCS MO JUCHUILIAHE
1. HpaKTI/I‘-IeCKOG PYKOBOJACTBO II0 OpTraHHU3allnH CaMOCTOSITCIIbHON pa60TBI

CTYJIEHTOB TIPU U3YYCHUH TUCIUIUTUHBI «Du3nka» (yaeOHO-MeToaudecKas pa3padoTka)
Kpacaonmap: KyoI'AY, 2019. — 52 c. Pexxum noctyna: https://yadi.sk/i/5xJteUBRbtIQrw.

2. HuxepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DIeKTpoHHBIA pecypc]: yueOnuk/ Huxe-
poB B.A.— DnekrpoH. TekcToBbie AaHHble.— M.: JlamkoB u K, 2016.— 454 ¢.— Pe-
*uM fgocryna: http://www.iprbookshop.ru/14114 .

— OBC «IPRbooksy 1o mapouro.

3. Tpodumona T. U. Kypc pusuku : yue6. nmocodue /T.U. Tpodumona. — 7-e uzn., crep. —

M.: Bricr. mik., 2003. — 542 c. un. — ISBN 5-06-003634-0. — 408 >k3.

/ ®OHJ OLIEHOYHBIX CPEJACTB ISl MPOBeIeHUs MPOMEKYTOYHO aTTecTa-
MU

7.1 TlepeyeHb KOMIETEHIHI ¢ YKAa3aHUEM JITANOB UX (pOPMHPOBAHUS B MpoLecce
ocsoenus OIIOII BO

Oransl GOPMHUPOBAHUS U TPOBEPKH YPOBHSI C(HOPMUPOBAHHOCTH KOMITETEH-
Howmep cemectpa*™ U 110 TUCLUIUIMHAM,
npakTukaM B nporuecce ocsoerust OIIOIT BO

OIIK-1. CnocobeH cTaBuUTh U pelllaTh MHXKEHEPHbIE M HAYYHO-TEXHUYECKHE 3a7aud B

9



https://yadi.sk/i/5xJteU6Rbt9Qrw
http://www.iprbookshop.ru/14114

Howmep cemectpa*

Oranbl GOopMUPOBAHUS U POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETEH-
UM TI0 TUCIHUILIHHAM,
npakTukam B npouecce ocsoeHuss OIIOIT BO

ctepe coell npodeccuoHaTBHOM ACSITEIBPHOCTH U HOBBIX MEKIUCIUITMHAPHBIX HAINlpaBICHUN
C UCIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMATUYECKUX U TEXHOJOTUYECKUX MOJIETIEH.

1,2, 3 Maremaruka ¢ 3JIEMEHTAMU CTATUCTUKU
1,2, 3 dusrka
2 Xumus
2 MarepuanoBeneHue
2,3, 4 Teopernueckas MexaHHUKa
3 ComnpoTuBieHNE MaTEPUAIOB
3 TexHOoIOTHS KOHCTPYKIIMOHHBIX MaTePHATIOB
4 TepMmoauHaMuKa U TEIUIONEpeaayda
4 I'uppaBnuka
4 MeTtposorusi, CTaHIapTU3ALKS U CepTUDHUKAINS
4,5 Teopus MexaHHU3MOB U MAlllUH
4,5 JleTany MalvH U OCHOBBI KOHCTPYMPOBAHUS
5 DNEeKTPOTEXHUKA, FIEKTPOHUKA U 3JIEKTPOIIPUBOL
5 KoHcTpykiinu aBToMOOMIIEH U TPAaKTOPOB
6 Koncrpykuunu texnuueckux cpencts AIIK
6 Teopust TEXHUYECKHUX CPEICTB
6 TexHonornuyeckas (IpoU3BOACTBEHHO-TEXHOJIOTUYECKAs) IPAKTHUKA
7 Teopus aBTOMOOMIICH M TPAKTOPOB
9 OcCHOBBI HAyYHBIX HCCIEAOBAHUN
10 3aiuTa BBITYCKHOM KBAIU(DUKAIIMOHHOM paboThl, BKIIIOYAsi IOJTOTOBKY K

3alUTe U MPOLETYPY 3alUThI

7.2 Onucanne nmoka3zartejiell 1 KpUTepueB OLEHUBAHUS KOMIIETEHIUI HA pa3iuy-

HBIX 3TAammax ux (l)OpMPIpOBaHHH, OIMHCAaHHE IKAJbI ONCHUBAHUA

IInanupyemsble pe3yib-
TaThl OCBOCHUS KOMIIE-
TEHIIMHU
Nupukaropel nocTrxe-
HUS KOMIIETCHIIUH

YpoBeHb OCBOEHUS
OneHouHoe
HEYIOBJIETBOPH- OBJIETBOPHU-
A pH - YA p XOPOIIIO OTJINYHO CpeacTBoO
TEIBHO TEBHO . o
. . (cpenuuii) (BBICOKHIN)
(MUHMMAaNBHBIN)|  (TOPOTOBBIIN)

OIIK-1. CriocoGeH cTaBUTh U pelIaTh HHKEHEPHBIE U HAYYHO-TEXHUUECKHE 3a71aui B cepe cBoei mpodeccro-
HaJIbHOM NEATETbHOCTH U HOBBIX MEXIUCIUIUIMHAPHBIX HANPABICHUN C UCIOJIb30BAHMEM €CTECTBEHHOHAYY-
HBIX, MAaTEMATHYCCKUX U TCXHOJIOTHYCCKUX MOI[CJ'ICfI.

OIIK-1.1 VYwmeer cra-
BUTh 1M W pemaTh
WH)KEHEPHBIE U HAy4YHO-
TEXHUYECKHE 3a/a4d B
npoliecce MPOBOJAUMBIX
WCCIIEIOBAHUI U pa3pa-
OOTOK HCIIONB3YSI OTe-
YECTBEHHYI0O U 3apy-
0eXHYI0 HH(OPMAIHIO

VYpoBeHb 3HaHUH | MUHMMaIBHO [0- YpoBeHb 3HaHul B | YpoBeHb 3HaHuil | KoHTposbHas
HI)KE MUHH- MMyCTHMBIH ypoO- 00BbeEME, COOTBET- B 00beMe, cooT- | paborta,
MAaJIbHBIX TPeOO- | BEHb 3HAHHIA, 10~ CTBYIOIIEM ITPO- BETCTBYIOIIEM JabopaTopHast
BaHUii, UMCIOT MyCKaeT MHOTO rpamMMe MoJroToB- | mporpamme noa- | pabora,

MECTO TrpyOble HETrpyObIX OMMOOK. | KU, TOMYIIEHO He- | TOTOBKH, 0€3 TEXHUYECKUI
ommbku. He YactuaHo YMEET CKOJIBKO HerpyObIX | ommoOok. Co- IUKTaHT, pede-
YMECT CTa- CTaBUThH LIEIU U omunbok. He B 00/1HO YMEET part,

BHTb IICJIH U pemaTs HeKe- | o oM obreme CTaBUTH meau | ACKIaL,
pelars MH- HEpHBIE 1 YMECT CTaBUTE | o porarp ue- | o0
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[Inanupyemsle pe3yib-
TaThl OCBOCHUS KOMIIE-
TEHLIUH
WMHaukaTopsl JOCTHXKE-
HUs KOMIIETCHLIMU

YpoBeHb OCBOEHHUS

HEYJI0BJIETBOPU-
TEJIBHO
(MMHMMAJIbHBIN)

YIIOBJIETBOPH-
TEJIbHO
(mOpOTOBHIN)

XOPOIIO
(cpenuuii)

OTJINIHO
(BBICOKHIN)

Onenounoe
CPelCTBO

OIIK-1. CriocoGeH cTaBUTh U pelIaTh HHXCHEPHBIC U HAYYHO-TEXHUUYECKHE 3a71auu B cepe cBoer npodeccro-
HaJbHOM NIEATETbHOCTH U HOBBIX MEXIAUCIUIUIMHAPHBIX HAMPABICHUN C MCIOJIH30BAHHEM €CTECTBEHHOHAYU-
HBIX, MATEMAaTUYECKUX U TEXHOJIOTMYECKUX MOJIENICH.

10 ATUM HCCIICIOBAHU- | )KEHEPHbBIC U Hay4yHO- LIeJIM U peliaTh | )KEHEPHbIC U BOIPOCHI
SIM 1 pa3paboTKaMm. HaY4HO- TEXHHYCCKHE WH)KCHEPHBIC U | HAYYHO- K OK3aMeHy
TEeXHUYECKUE | 3aJlayu B MPO- Hay4YHO- TEXHUYECKHUE
3a7a4M B IIPO- | LIECCE MPOBO- TEXHUYECKHUE 3a71a4M B TIPO-
Lecce MpOBO- | IUMBIX UCCIIE- | 3aJla4d B MPO- ecce MmpoBo-
JUMBIX UC- JIOBAaHWH U pa3- | Ilecce MPOBO- JIUMBIX HC-
CJIEIOBaHMIA U | pabOTOK HC- JTUMBIX UCCIIe- | CJIEIOBAHUN U
pazpaboTok MOJIb3ys OTe€Ye- | JOBAHWI U pa3- | pa3pabOTOK
HCIIONB3Ys CTBEHHYIO U paboTOK HcC- HCIIOJIBb3YSI
OTEYECTBEH- 3apyOexHYIO MOJIb3Ys OT€UYEe- | OTEYECTBEH-
HYIO U 3apy- nH()OpMAIIHIO CTBEHHYIO U HYIO U 3apy-
OCKHYIO UH- | 10 3TUM HCClie- | 3apyOexHYI0 OEXHYIO HH-
(dbopmanuio 1o | JOBaHUIM U MH(pOpMaLIHIO ¢dopMmaruio 1o
3THUM HCCIIe- pa3paboTKaM. 10 ATUM UCCJIe- | 3TUM HCCIIe-
JIOBAHUSM U JIOBAaHUSAM U JIOBAaHUSIM H
pazpaboTKaM. pazpaboTKaM. pa3paboTKaM.
OIIK-1.2 3nmaer Tpe60— YpoBeHb 3HaHu#l | MuUHUMAaIBHO 10- YpoBeHb 3HaHul B | YpoBeHb 3HaHUi | KoHTponbHas
BaHUA K 3KCHHyaTaHI/I' HMKC MUHU- HycTPIMBIFI }:pO- O6I>GMC, COOTBCT- B O6I>GMC, COOT- pa60Ta,

) MaJIbHBIX Tpe60— BCHb 3HAHUU, N0- CTBYIOLIIEM IIPO- BCTCTBYIOLIIEM Ha60paT0pHa$1
OHHON HOKyMeHTaHHH’ BaHHfI, HMCIOT ITyCKaceT MHOT'O rpamMme noAroToB- nporpamMmme noa- pa60Ta,
U3JIOKCHHBIC B TOCY- | yecto rpy6rie HerpyObIX OIIMOOK. | KM, IONMYIIEHO He- | TOTOBKH, O€3 TEXHUYECKUH
JApCTBCHHBIX CTAaHAAP- | omuOku. He Yactuuho 3HAET CKOJIBKO HeTpyOBIX | ommOoK. B mon- | maumkraHt, pede-
Tax, KacaroIKecs! | 3HACT TPeOO- | tpeGoBanms K ommbok. He B HOM 00Beme par,
CTPYKTYpBI, OQOpMIIe- | BAHHS K OKC- | okcruryatamu- | oo o o6neme 3HACT Tpebo- | AoKman,

HUsL M COJCPIKAHMUs pas- | IUIYaTallMOH- | oHHOI JOKY- 3HaeT TpeOOBA- | papms K IKC- Ez‘f"(‘); .
paGaTeIBACMON  JIOKY- | HOM JOKYMCH- | memramum, m3- | 0« OKCIUIYA™ | miyatauuon- | 3K23M6Hy
MEHTALIUU: TalWu, U3JI0- | jorkeHHBIE B TAllMOHHON 110~ | HOM TOKYMCH- KonrponbHast
rocynap- HBIX CTaHJap- —— JKCHHEBIE B paGOEa, p
CTBEHHBIX Tax, kacaiomu- | cromap- rocyaap- TeX HIICCKHL
CTaHnapTrax, ecs CTPYKTYpsL, | KACATOIIH- CTBCHHBIX IUKTaHT, pede-
Kacaromuecs | ohopmiaeHUs U ccst ’CTp}IKTprI CTaH/apTax, par,
CTPYKTYPBI, cozlepyKaHus s KacCaroIlmecs JOKJIam,
odopmICHUS | paspaGaTbiBac- O(OPMICHUA U | CcTpyKTYPEL, EE;TB(I)’CH
¥ CONIEPIKAHUS | MOl JOKYMEH- COACpKaHUA oopmiteHust ; BKF;aMeHy
paspabaThiBa- | rarmy: pa3Pa6aTLIBae- ¥ COJIepIKAHUS
€MOH JIOKY- MOHU JOKYMCH- | pa3pabaTbIBa-
MEHTAIUH: Tannn. eMO¥ JI0KY-
MEHTAIINH:
OIIK-1.3 CnocobOeH | YpoBeHb 3HaHul | MHHUMAaNIbHO 10- YpoBeHb 3HaHul B | YpoBeHb 3HaHuil | KoHTposbHas
IPOBOINTH  CTATHCTH- | HWKE MUHH- ITyCTUMBIT ypo- o0Beme, COOTBET- B 00BEME, cOOT- | pabora,
MaJbHBIX TpeOO- | BEHb 3HAHUIA, J0- CTBYIOIIEM IPO- BETCTBYIOIIEM naboparopHas
ueckyto 0bpaboTKy pe: BaHUIl, UMEIOT ITyCKaeT MHOTO rpamMMe IOJTrOTOB- | Mporpamme moj- | paboTa,
3YJAbTaTOB  M3MEPEHMU | yecro rpy6rie HerpyObIX OMMOOK. | KH, JIOMYyIIEHO He- | TOTOBKH, Oe3 pedepar,
INOMOIIBIO CPEACTB CO- | ommbOku. He YacTHuHO CIIOCO- | CKOJBKO HErpyOBIX | ommOoK. B mon- | moximan,
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[Inanupyemsle pe3yib-
TaThl OCBOCHUS KOMIIE-
TEHLIUH
WMHaukaTopsl JOCTHXKE-
HUs KOMIIETCHLIMU

YpoBeHb OCBOEHHUS

HEYJI0BJIETBOPU-
TEJIBHO
(MMHMMAJIbHBIN)

YIIOBJIETBOPH-
TEJIbHO
(mOpOTOBHIN)

XOPOIIO
(cpenuuii)

OTJINIHO
(BBICOKHIN)

Onenounoe
CPelCTBO

OIIK-1. CriocoGeH cTaBUTh U pelIaTh HHXCHEPHBIC U HAYYHO-TEXHUUYECKHE 3a71auu B cepe cBoer npodeccro-
HaJbHOM NIEATETbHOCTH U HOBBIX MEXIAUCIUIUIMHAPHBIX HAMPABICHUN C MCIOJIH30BAHHEM €CTECTBEHHOHAYU-
HBIX, MATEMAaTUYECKUX U TEXHOJIOTMYECKUX MOJIENICH.

BPEMEHHON  BBIYHCIIHU- | CLIOCOOEH OeH npoBoauTh | owmbok. He B HOM 00Beme TECTE,
TEJIbHON TeXHUKHU. IPOBOAUTH CTaTHCTHYe- TOMEOM 06nemMe crocobeH BOMPOCHI

cTaTHCTHUE- | cKyo o6paGor- | CHOCOOCH TPO- | npoBouTs K oKsaMery

CKyI0 00pa- Ky pesynbraTop | BOMMTE CTATH- | cratucThye-

6OTKY pe- M3MepeHuit CTHHECKYI0 00- | ckyio o6pa-

3yJbTaTOB IIOMOLIBIO paboTky pe- 6oTKy pe-

u3Mepenuii cpencTs coppe- | SYIPTATOBH3- | 3yjpTaToB

IIOMOLIBIO MeHHO#t Bprunc- | MEPEHHH 110~ M3MEPEeHHUH

CPEICTB CO- | IMTENBHOI MOLIBIO IIOMOIIBFO

BPEMEHHOI TEXHUKH CPEACTB COBPE- | cpencts co-

BEIIHCIIH- MEHHOH BBIMHC- | BpeMEeHHOI

TeJILHOM TexX- JIATEIIbHOU BBIYUCIIU-

HUKH. TCXHHKH TEJIbHOM TEX-

HUKHA

OIIK 14 B paMKax HO- YpoBeHb 3HaHu#l | MuUHUMAaIBHO 10- YpoBeHb 3HaHul B | YpoBeHb 3HaHUi | KoHTponbHas
BEIX MEKIUCIUIIIN- | HIKE MHHH- ITyCTUMBII ypo- o0BeMe, COOTBET- B 00BEME, cOOT- | paborTa,
HADHBIX  HATIPABJIEHH MasIbHbIX Tpebo- | BEeHb 3HAHUIA, O- CTBYIOIIEM IPO- BETCTBYIOIIEM nabopaTopHas

BaHUU, UMEIOT MyCKaeT MHOTO rpaMMe MOJArOTOB- | Mporpamme moja- | pabora,
UCHONb3yeT  €CTECTBEH- | vecto rpy6hie HerpyObIX OIIMOOK. | KM, JIONYIIEHO He- | TOTOBKH, O€3 TEeXHHYECKHU
HOHAy4YHbIC, MAaTEMaTH- | omubku. He YacTU4yHO €I10COo- CKOJIBKO HerpyOsIx | ommu6ok. Co- JIUKTaHT, pede-
YECKHE U TEXHOJIOTHUYE- | crocobeH HC- OeH UCIIOIB30- ommbok. He B 0OJHO ¥ B IOJI- | par,
CKHE€ MOJCIu I pe- | 10JIb30BaTh BaTh ECTECTBEH- | MOJHOM 00beme HOM 00Beme AoKIazn,
IIEHUST MHKEHEPHBIX U | €CTECTBEHHO- | HOHAyYHBIE, criocobet HCIIONb- | criocober He- TCCTEL,
Hay4dHO-TEXHMYECKHX | HAYYHbIE, Ma- | MaTeMaTHye- 30BaTh €CTe- TOE30BATE 2(;122;};},
33124 TeMaTHUecKue | ckue i TexHo- | CTBCHHOHAYY- €CTECTBEHHO-

1 TEXHOJIOTH- | JJIOTHYECKHE HBIC, MaTEMa- Hay4HBIC, Ma-

4ecKHe MOJC- | MOJIeNH s TUYECKUE U TeMaTU4eCKHe

TEXHOJIOTHYe- Y TEXHOJIOTH-

T 715 penie-
HUS UHXKE-
HEPHBIX U
Hay4HO-
TEXHUYECKHUX
3a1a4 B paM-
KaxX HOBBIX
MEXIUCLU-
IJIMHAPHBIX
HaIlpaBJICHUN

pELICHHS UH-
JKEHEPHBIX U
HAay4YHO-
TEXHUUYECKUX
3aJlad B paMKax
HOBBIX MEX-
JTUCLIUIUTUHAD-
HBIX HallpaBJie-
HUM

CKHE MOACIH
JUISL pELIEHUS
WHKEHEPHBIX U
Hay4YHO-
TEXHUYECKUX
3aJlad B pamKax
HOBBIX MEXK-
JACLUIIIMHAD-
HBIX HaIlpaBJie-
HUM

YECKHE MOJIE-
T 1S penie-
HUS UHXKE-
HEPHBIX U
Hay4HO-
TEXHUYECKHUX
3a1a4 B paM-
KaxX HOBBIX
MEXIUCLU-
IJIMHAPHBIX
HaIlpaBJICHUN
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7.3 TunoBbie KOHTPOJIbHbIE 32]aHUSl WJIM HUHbIE MaTepuaibl, HEOOXOAUMbIE sl
OLICHKM 3HAHUM, YMEHHMH, HABBIKOB, XapaKTEePU3YIOIIMX ITANbl (OPMUPOBAHUA KOMIIe-
TeHUH B npouecce ocsoenusi OITOII BO

3aganus 111 KOHTPOJIbHOW padoThI

3aaHus COCTaBIIEHbI B TPULATU BapuaHTax (IPUBEJEH OJIMH U3 BAPUAHTOB).
Konrpoabnasi padora Ne 1. Mexanuka. Mexanudeckue Kojie0aHusl. Ypyrue BOJHbI

1. KameHb, OpoOIIeHHBII TOPU30HTAIILHO, YITall HA 3eMJII0 Yepe3 Bpems t = 3 ¢ Ha paccrosHuH |
= 27 M 10 TOpPH30HTaIH OT Mecta Opocanus. C kakoi BbICOTHI h OpomieH kameHb? C Kakou
CKOPOCTBIO 4 OH OpomieH? C Kakoi CKOpOCTBbIO v OH ynajaer Ha 3emiito? Kakoil yroa ¢ co-
CTaBUT TPAEKTOPHSI KAMHS C TOPU30HTOM B TOUKE €0 MMaJIEHUS Ha 3eMIII0?

2. K pesunoBomy mHypy miauHou | =40 cm u paguycom I = 1 MM ToJiBelIieHa TUpst Maccoi m =
0,5 kr. 3nas, yro Mmoaynb FOura pesunsl £ = 3 Mlla, HaliTu nepruoa BepTUKAIbHBIX KoJieOaHUMN
THPHU.

KonrpoabHas padora Ne 2. MouekyasipHas pusuka. Tepmoaunamuka

1. Tpexatomusblii ra3 nog aasiaeHueM P = 240 klla u Temneparype t = 20°C 3anumaer 0obem V
= 10 1. Onpenenuts TennoeMKocTs C, 5TOro ra3a Inpy MOCTOSIHHOM JaBJIEHUH.

2. Ckonbko temnotsl noraomatot 200 r Bogopoaa, HarpeBasicb OT 0° o 100° C IIPU MOCTOSIH-
HOM naBiiennn? KakoB mpupocTt BHyTpeHHeM sHeprun raza? Kakyio paboty coBepinaet ras?

KonrtpoJsbHas padora Ne 3. Duekrpocraruka. [IocTOSIHHBIN 3J1eKTPUYECKHUI TOK

1. B BepmmHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOASITCA OJJMHAKOBBIE TTOJIOKUTEIBHBIC 3a-
panbl g = 2 uKn. Kakoit orpuniatenbHbIN 3apsa ; HEOOXOIUMO IMTOMECTUTh B LICHTPE Tpe-
YTOJIbHUKA, YTOOBI CHJIa TIPUTSHKEHUS C €TI0 CTOPOHBI YPABHOBECHIIA CHIIBI OTTAJIKUBAHUS I10-
JIOKUTEJIbHBIX 3aPsiJI0B?

2. Barapes U3 MOCJIEN0BATENLHO COENUHEHHBIX conporuBieHuii Ry, R, , Rz u DJIC 6 =10 B ¢
BHyTpeHHHM conpotusiieHreM ¢ I =1 Om umeet KIIJI 0,8. [lanenuss HanpskeHUs Ha CONpo-
tuBieHusX Ry, R, paBHbI 4 B u 2 B coorBeTcTBeHHO. HaiiTh TOK B 11emm.

KonTpoubHasi padora Ne 4. Duekrpuueckue kojged0anus. [lepemenHblil TOK

1. Kakoe conmpoTHUBIIEHHE MOXKET COAEPKATh KOJIEOATENbHBIA KOHTYP, COCTOAILIMN U3 KaTYIIKH
¢ uHAYKTUBHOCTBIO L = 10 MI'H 1 koHaeHcaTopa eMKocThio C =4 MK®D, 4TOOBI B HEM €11
MOTJIM BOSHUKHYTH 3JIEGKTPOMAarHUTHBIE KOJIEOaHUs ?

2. Konnencarop emkoctbio C = 1 Mmx®d, pe3ucrop conporupienneM R = 3 kOM u KaTyIka uH-
JTYKTUBHOCTH C MHIYKTUBHOCTBIO L = 1 MI'H BKIIFOUEHBI MapaJlieIbHO B LIETTh IEPEMEHHOTO TO-
ka yactoroi V= 50 I'u. HaiiTu moyiHOe conmpoTHBIICHUE IIETIH M CABUT (ha3 MEKITY HAMPSIKCHHU-
€M U TOKOM.

Kontpoabnasi padora Ne 5. BosiHoBasi onTuka
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1. V3 TOHKOW IJIOCKONApaJIeNIbHON CTEKJISHHON IUIACTUHKU
U3TOTOBJICHBI TPHU JUH3bl. PDOKYCHOE PACCTOSHUE JIMH3 | U 2,
CIIOKCHHBIX BMecTe, paBHO — f1,, pOKyCcHOE paccTosiHuE THH3 2
u 3 paBHo — fp3. Ompenenure hokycHOe paccTOsIHHE KaXIou
U3 JIMH3.
2. Jlns u3MepeHus mokasaresisi IpeJoMIICHUs] aMMHaKa B OJJHO U3 Ijied uHTepdepomerpa Maii-
KEJIbCOHA MOMEIIEHA 3aKphITasi ¢ 00EUX CTOPOH OTKAYaHHAs JJO BBICOKOI'O BaKyyMma CTEKJISIHHAs
TpyOKka mmHoii | = =15 cm. [Ipu 3amonHeHUN TPyOKH aMMUaKOM HHTEp(EepeHIIMOHHAS KapTH-
Ha JIsl JJIMHBI BOJIHBL 1= 589 HM cMmecTuiack Ha 192 nonocel. Onpenenure nokasareib mnpe-
JIOMJICHUSI aMMHAKA.

KonTpoabnas padora Ne 6. KBanToBasi onTuka

1. OnpenenuTs MaKCUMAIBbHYIO CKOPOCTh (DOTORIEKTPOHOB, BEUICTAIONIUX U3 METaJlia Ipu 00-
naydeHuun y—poronamu c sHepruei 1,53 M»aB.
2. OnpenenuTh JUIHHY BOJHBI 1e Bpoiisist 31eKTpoHOB, GOMOApAMPYONINX aHO PEHTTEHOBCKOU TPYO-

KH, CCJIM KOPOTKOBOJIHOBAA I'paHUIla CINIOITHOI'O PCHTITCHOBCKOTI'O CIICKTPa ﬂvmin =2 HM.

TecTsl
[IpuMepbI TECTOBBIX 3aJaHUAN

. Mexanuka

MexaHuka u3ydJaer...

-: IBIDKCHHE TEJI C y4E€TOM MPUYXH, BBI3BIBAIOIINX JBUKEHUE

- pa3JM4YHbIe BUIbI MEXaHUYECKOTO JBMKEHHsSI 0€3 yueTa MPUYHH, BBI3BIBAIOIINX 3TO ABM)KECHUE
-1 YCJIOBUSI PAaBHOBECHS TEJ, HAXOISIIMXCSA MO IEUCTBUEM CHII

+: BUbI MEXaHUYECKOTO JBUKEHUS U IPUUUHBI UX BO3HUKHOBEHUS

Maccoii Tena Ha3bIBAETCS BEJIMUMHA, ...

-: I3MepsieMasl KOJIMYECTBOM BEIIECTBA, COJIEPIKAIIEMCS B JAHHOM Telle
-: U3MepsieMas CUJIOH, C KOTOPOM TeJo MPUTATUBAETCA K 3eMie

-: U3MepsieMasi OTHOIIEHHEM Beca JJAHHOT'O BEIIECTBA K €ro 00beMy

- IBJIAFOLIASACS MEPOU MEXaHUUYECKOTO B3aUMOJICHUCTBUS TEN

+: onpeaensonas HHEPUUOHHbBIE U TPAaBUTALIMOHHBIE CBOMCTBA TEN

Bpems paBHOMEpHOTO ABMKEHHSI aBTOMOOMIIS 10 MocTy JUTMHON 480 M cO CKOpOCThIO 18 KM/4 paBHO...
+: 96 ¢ - 27¢ - 274 -2 8640 ¢

Bricota joMa pu BpeMeHH MaJIeHuU COCYIBKH 2 C MOCIe Havasa JIB)KEHUS paBHA. ..
- 15™m +: 20 ™M - 45 M - 60M

Teno nBuxeTcs ..., €CIM CyMMa BCEX JIEMCTBYIOIIMX CHJI paBHA HYJIIO
-: paBHOYCKOPEHO

-: T10 OKPY>KHOCTH

-: C U3BMEHEHUEM CKOPOCTH

+: NIPSAMOJIMHENHO U PAaBHOMEPHO WJIM IIOKOUTCS

Cuna Tsaru aBToMoOuIist Maccoit 14 T mpu npoxoxaeanu 50 m 3a 10 ¢ ¢ koaddumuentom tpenus 0,05 pasHa. ..
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+: 21 xH. -. —7xkH - 21 H - 7H

Kunerndeckon 3Heprueii Ha3pIBaeTcs. . .

-: DHEPrus, 3aBUCALIAs OT B3AUMHOI'O PACIIOJIOKEHUS TEJl WIK YacTel Tela
-: DHEprus Teia, HOJHATOro HajJ 3emiei

-: DHEprus Najarollero Teiaa

+: sHEeprus, 00yCIOBIEHHAS MEXaHUYECKHM JIBI)KEHUEM Tell

[ToTeHuManpHas 3HEPrysi MOJHATONO OTHOCUTENBHO MOBEPXHOCTU 3eMIM Ha BbIcOTy 20 M Tena Maccou 3 kr
paBHa...

-2 60 Ix +: 600 Ix -2 0,15 Ix - 1,5 Ix

1. Kosied0aHus U BOJIHBI
I"apmormUeckruMU KOIeOaHUSIMU HA3bIBAIOTCSL. . .
-: KoJieOaHMs, COBEPIIAOIINECS OTHOCHTEIBHO MOJIOKCHHS PAaBHOBECHS
+: KoneOaHus, COBEPIIAIOIINECS M0 3aKOHY CHHYCa WJIM KOCUHYCa
-: BBIHY)KJICHHBIC KOJICOQHMS Tejla MO/ ICHCTBUEM BHEIIIHEH CHITBI
-: CBOOOIHBIC KOJICOAHHS B PE3YJIbTaTe KAaKOT0-THO0 OJHOTO HAYAILHOTO OTKJIOHCHHUS

[lepron xonebaHnii MOABEMICHHOTO K Mpy)uHE xecTkocThio 0,05 H/M rpy3a maccoii 200 T paBeH...
+:13 ¢ -+ 25¢ -1 524 ¢ - 3,1c

W3menenue ¢da3bl rapMoHnYeckoro koiebanus Ha 180 rpaycoB COOTBETCTBYET. ..
-: TIOJIHOMY TIEpUOIY KOJICOaHUs

+: TOJIOBHHE MepHoa KoJieOaHus

-: YETBEPTH NEepHOoJia KoJIeOaHus

-: JIByM IIepHOJaM KOJIeOaHuUs

Jnuna paguoBosnnbl 600 M COOTBETCTBYET YACTOTE. ..
- 2MI'n +: 0,5MI'n - 1,5 MI'n -1 6 MI'n -: 3MI't

I11. MoJaexyasipHas pU3MKa U TEPMOANHAMHUKA
TeMneg)aType 50 K cooTBeTcTBYeT 3HaueHHue TeMieparypsl no Llenscuro. ..
-1 323°C +:-223°C -1 50°C - -50°C

CpenHsist KBaApaTU4YHAs CKOPOCTh MOJIEKYJI a30Ta MPU YBEJIMUEHUH TEMIIEpaTyphl rasza B 4 pasa...
-: He mamenutcsa. -: Ypenuuurcs B 4 pasa. +: YBenuuurcs B 2 pasa.-: YMEHBUIUTCS B 2pasa.

BHYTpeHHHSI SHEPTUA HACAJIbHOTO OJHOATOMHOTI'O I'a3a paBHA...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

Yuco creneHei cBo0OIbI | 0THOATOMHOM MOJIEKYJIBI TIPH KOMHATHOW TEMITEpaType paBHo. ..
-i=5 +0=3 -i=6 -i=1

Buytpennss sneprus 2 mounelt renus npu T = 300 K pasHa...
-1 0,6 xJIx -1 0,67 x/Ix -: 2,49 xJIx -1 4,98 k/Ix +: 7,48 xkJIx

CogepiienHas razom padora mpu noaydeHuu 500 [ TemIoTsl U yBeIMYEHUU IPU 3TOM BHYTPEHHEH Hepruu
Ha 300 J[x paBHa...

+: 200 [Ix - 800 [Ix 0 -2 500 JIx
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CosepiienHas pabounMm TenoM pabora B TerioBoMm asurarene ¢ KIIJ[ 30 mpoueHTOB mpu MONYy4E€HUH OT
Harpesaresd 5 kJ[>k TeroTsl paBHa. ..
-2 150 000 JIx +: 1500 JIx -2 150 Ix -2 67 Ix

IV. DilekTpryecTBO 1 MarHeTU3M

M CTOYHUKOM 3JEKTPOCTATUYECKOTO MOJIA SIBISETCS. . .
-: IOCTOSIHHBIN MarHuT.

-: IPOBOJIHUK C TOKOM.

+: HEIIOABWKHBIN JIEKTPUUECKUH 3apsill.

-1 IBMOKYIIUHCS SJICKTPUUYECKUM 3apsil.

Cwta B3aMMOJICHCTBUS IBYX TOYECYHBIX HETIOBIDKHBIX 3aps10B IPU YBEIMUCHUN PACCTOSHUS MEXy HUMU B 4
pasa...

-: yBenmuuTcs B 4 paza

-: yMEHbIINUTCA B 4 paza

-: yBenuuutca B 16 pas

+: ymenbiures B 16 pas

Moy HanpsHKEHHOCTH JIEKTPHYECKOTO TOJIS B TaHHOW TOYKE TPH YMEHBIICHUH 3apsi/ia, CO3/JAr0IIEero moe,
B 3 paza...

+: ymeHblINTCSA B 3 pasza

: yBenuuuTcs B 3 pas3a

-: yMeHbIIUTCH B 9 pa3

-: HE U3MEHUTCS

CunoBoi XapaKTepUCTUKONW MAarHUTHOTO TOJISI CITYXKHUT. ..
. TIOTEHIIHAT
: MarHUTHAas MPOHHUIIAEMOCTh
+: MarHuTHasI HHIYKITUS
-: pabora

Hagenennsiit B pamke Moayiab 31C MHAYKIMM NPU YBEIMUEHUH MarHUTHOTO MoToka ¢ 4 1o 12 B6 3a 2 ¢ pa-
BEH...
+: 4B - 8B - 12B -- 16 B

Cuna JlopeHua, neiicTByromas Ha 3apsij, ABMKYIIUICS ¢ TOCTOSHHOW CKOPOCTBIO B MAarHUTHOM I10JI€ IPOIIOp-
IIUOHAJIBHA ...

+: BEKTOPHOMY NPOM3BEIEHUIO BEKTOPA CKOPOCTH U BEKTOPAa MATHUTHON MHAYKLIUN

-: CKaJIIPHOMY MPOU3BEJCHUIO BEKTOPa CKOPOCTH U BEKTOpPA MATHUTHOW MHAYKLIUN

-: CyMM€ CKOpPOCTH U MarHUTHOW MHIYKIINH

-: Pa3HOCTH CKOPOCTH M MarHUTHON MHAYKLIUU

WNHayKTHBHOE CONPOTHBIEHUE KAaTYIIKU IPU YBEJIMYEHUH YaCTOThI IEPEMEHHOI0 TOKA B 2 pasa...
+: yBenuuuTcs B 2 pasza

-: yBenuuuTcs B 4 pasza

-: yBesnnuutes 1,41 pasa

-: yBenuuuTcs B 4 pasza

- YMEHBIIUTCS B 2 pas3a

JleiicTByroniee 3HaueHNe HanpskeHus 220 BOJBT - €70 aMIUIUTYIHOE 3HAUEHHUE...
--127B -2 157 B +:310B -:440 B
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OpavH U3 OCHOBHBIX IMOCTYJIATOB TEOPUU MakcBema ...

+: IepeMEeHHOE MarHUTHOE I0JI€ OPOKIAET BUXPEBOE ANEKTPUUECKOE
-: MAarHUTHOE TI0JIC HE UMEET HCTOYHHUKOB

- BJIEKTPUUYECKOE 110JI€ UMEET UCTOYHUKHU

-2 IBIDKYITUHCS JICKTPUUECKUH 3aps]l CO3JaET MarHUTHOE T0JIE

V. OnTuka

CBeT B ONITHYECKHU OJTHOPOHON Cpejie paclpOCTpaHSIETCS . ..
-: 110 KCTIOHEHTE

+: IpSAMOJIMHENHO

- 10 CHHYCOU/JIE

-: 1o ruriepbose

®Dokyc - 3T0...

-: pacCTOSIHHE OT ONTHUYECKOTO LEHTPA JIMH3BI 10 TOYKH MEPECCUCHUs MPETOMIICHHBIX JTy4Ye

+: TOUKa, B KOTOPOH MMOCIE MPETIOMIICHUSI COOMPAIOTCS BCE JIy4H, MAIAIONIUe HA JIMH3Y MapauieIbHO TJIaBHOM
ONTUYECKON OCcH

-: IPO3pPAvYHOE TEJO, OTPAHUYEHHOE JBYMS IOBEPXHOCTAMHU

-: TOYKa, 4Yepe3 KOTOPYIO MPOXOASAT JIyUH HE MPETOMIISSICH

KorepeHTHbIMM HAa3bIBAIOTCS BOJIHBI. ..

-: pa3HOCTh (Da3 KOTOPHIX MEHSETCS C TCYCHHEM BPEMEHU

+: pa3HOCTbH (Pa3 KOTOPHIX OCTAETCS MOCTOSIHHOM BO BPEMEHH
-: pa3HOCTH (ha3 KOTOPHIX BCETa pPaBHA HYJIIO

-: JI0OBbIE BOJIHBI BCEr/ia KOr€PEHTHBI.

Jlucnepcueit cBeTa Ha3bIBAECTCH ...

-: paccerBaHue O0€IOT0 CBETa BEIECTBOM

+: 3aBUCUMOCTH a0COJIFOTHOTO IMOKa3aTes MPEIOMIICHHUS BEIIECTBA OT YaCTOTHI ITaJIAI0IIET0 Ha BEIIECTBO CBE-
Ta

-: IIOTJIOIICHHUE CBETA BEIIECTBOM

-: oru0aHue CBETOBBLIMHU BOJTHAMHU MPENSTCTBUI.

WuTepdepeniueii cBera Ha3bIBALTCH ...

-1 CJIOKEHHUE B IPOCTPAHCTBE CBETOBBIX BOJIH, IIPY KOTOPOM IOJIy4aeTCsl YCUIIEHUE CBETA

- CJIO’KEHUE B MPOCTPAHCTBE CBETOBBIX BOJIH, IPU KOTOPOM TMOJTy4aeTcs OcliablieHne CBeTa

+: ClI0XKEeHHE B IPOCTPAHCTBE KOT€PEHTHBIX BOJIH, IPU KOTOPOM IOJIy4aeTCsl YCUIEHUE WJIM OcClialdlieHue pe-
3yJBTUPYIOLIEN CBETOBOM BOJIHBI

-: pasyioxkeHue O6eI0ro CBeTa B CIIEKTP MU(PPaKIIMOHHOM PEIIETKOM.

Hudpakiueil cBera Ha3bIBaeTCA. . .

-: IIPOCTPAHCTBEHHOE IEPEPACIPENEICHUE PHEPIMM CBETOBOIO M3IYyYEHHUS NPHU HAJIOKEHHWU JIBYX WIIU He-
CKOJIBKUX CBETOBBIX BOJIH

+: orubaHue CBETOBBIMH BOJIHAMH MPEMSATCTBUI

- OTpaXCHUC U NNPCITOMIICHHUE CBETOBLIX BOJIH

-: pasnokeHue Oesoro CBeTa B CIEKTP AU(PAKIIMOHHON PEIIeTKOM.

HOHHpI/IBOBaHHBIM Ha3bIBACTCA CBCT. ..

-. CO BCCBO3MOXXHBIMH PABHOBCPOATHBIMHA KOJIEOAHHSIMH BCKTOPA HAIPSIXKECHHOCTH JJICKTPHUYICCKOI'O ITOJIA

+ g KOTOpOro KoJIeOaHUsI BCKTOpA HANPAKCHHOCTU SJICKTPHUYCCKOTO IMOJIA KaKHM-JIH00 O6p330M ynopsao-
YCHBI

-1 KoJaeOaHus BCKTOPOB HaHpH)KCHHOCTCﬁ QJICKTPUYICCKOTO U MArHUTHOT'O rnoJei KOTOpOro MMPOTHUBOIIOJIO K-
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HBbI
- HCHYCKaeMBIfI €CTCCTBCHHBIMH HCTOYHUKAMH CBETA.

V1. ATomHas u sifepHasi pu3uKa

Haumenb1as sHeprus tpedyeTcs Uit 0CBOOOXKICHHSI SJIEKTPOHOB, PACIIONIOKEHHBIX HA ...
-: Onmyokaimient K sapy o0o10Yke aToMa

-: BHYTPEHHHUX 000JI0YKax aTomMa

+: BHENIHEH 000JI04Ke aToMa

-: cB0OOIHOI opOHTE

ATOMBI MOTYT...

-: 3ny4ate m00yr0 MOPLUI0 S3HEPTUH, a MOIJIOIATh JIMIIb HEKOTOPbIN JUCKPETHBIN HA0Op 3HAUYCHUH SHEPTUU
-: [lornomats 1100y10 NOPLUIO SHEPTUH, @ U3IydaTh JUIIb HEKOTOPBIM TUCKPETHBINA HAOOp 3HAYEHUM dHEpPrun
+: M3ny4ath ¥ MOII0LIATh JIMIIb HEKOTOPBIM JUCKPETHBIN Ha0Op 3HAYEHUH SHEPTUU

-: 351y4ath ¥ NOMIomars Jr00yk0 MOPLUIO0 SHEPTUH.

Mopeins aroma bopa — 3JIEeKTPOHBI MOTYT IBUTAThCS B aTOME ...
+: TOJIBKO IO OTpeACIEHHON OpOrTe

-: TOJILKO IO BHEIIHEH opOuTe

-: TOJIbKO 10 BHYTpEHHEN opoute

-1 HE MOT'yT JIBUTaThCs

Snpo nzorona paaus ¢ MaCCOBBIM UUCIOM 226 U 3aps10BbIM 88 COCTOUT U3...
-1 226 pOTOHOB U 88 HEUTPOHOB
+: 88 mporoHoB 1 138 HEUTPOHOB
-: 88 snekTpoHoB u 138 mpoTOHOB
-: 138 npoToHOB U 88 HEUTPOHOB

B kxadecTBe TOIIMBAa AaTOMHBIX 3JIEKTPOCTAHIIUN UCTIOJIB3YETCH ...
+: ypaH - KAMEHHBIN yTOJib -1 KaJAMHUH -: rpadur.

Tembl pedepaTon

[TpocTpaHcTBO U BpeMs B (pU3HKE.

CoBpeMeHHas (puznyeckas KapTUHA MHpa.

KocMonornyeckne runoTessl 0 IPOUCX0XKICHUH BeeneHHoM.

I'paBuTanus.

CrneuunanbHasi TEOpUsI OTHOCUTEIBHOCTH U €€ KCIIepUMEHTAlIbHAs [TPOBEPKA.

OO11ast TeOpHst OTHOCUTEIBHOCTH U €€ SKCIIEpUMEHTaIbHasl IPOBEPKA.

CuHepreTuka Kak Hayka O CaMOOPTaHU3alMH OTKPBITBIX CUCTEM.

CBolicTBa U IPUMEHEHUE JIEKTPOMarouTHEIX BoiH CBY-aunanasoHa.
TepMOMHANKATOPHBIE )KUIKOKPUCTAIUTMUECKHE TUIEHKH U UX IPUMEHEHHE JUIsl BU3yaIu3aluu TeMIie-
paTypHBIX IOJIEH.

10 UudpakpacHble TUPOMETPHI M UX IPUMEHEHHE ISl ONIPEISIICHIUS TEMIIEPaTYPHBIX TOJIEH.
11  PeHTreHOCTPYKTYpPHBIH U pEHTT€HOCHIEKTPAIbHbIA aHATU3.

12 Bo3pelcTBHE AIEKTPHUUECKOTO TOKA HA OPTaHU3M YEIIOBEKa.

13  3ammra OT 3JIEeKTPOMArHUTHBIX H3ITy4EHUH.

14  3akpyuyeHHBIN CBET

15 HaHOTeXHOJOTHUHU: LIENH U 3aJaUH.

16  ArtomHas 3HepreTHKa: MPUHIKIIBI, MPOOIeMbl, OyayIIee.

17 BopaoponHas dHEpreTHKa.

18 MexayHapoaHBIH MPOCKT MO BEICOKOTEMIIEPATYPHOMY CHHTE3Y.

19  VYckopurenu 3neMeHTapHBIX YacTHIL.

O©Coo~No ol wN -
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20 DneMeHTapHbBIE YaCTHUIIBI

21  BonwIioii anpoHHBINA KOJUTAMIEP.
22 boszon Xurrca

23  Kgapku.

24 YacTHipl ¥ aHTHYACTHUIIEL.

25 T'paBUTAaLMOHHBIC BOJHBI: MIPEJCKa3aHUE U PErUCTPAIUS.
26  CBepXIpOBOJUMOCTb.

27 Tonorpadust u ee mpuMEHEHHE.
28  PaaMoakTHBHBIC H30TOIBI U MX TIPUMCHEHUE

29 JlyOHa — paOpuika CBEpXTAKEIIbIX FJIEMEHTOB
30 Marepus u aHTUMATEPHSL.

TeMbI TOKJIa10B

1  DnexrpomoOuIn.

2  ABTOMOOWIbHBIC ABUTATEIH U UX BIMSHUE HA DKOJIOTHIO.

3 BomoponHsbie ABHTaTEIH.

4  ABTOMOOWJIBHBIE MaCIA.

5  ABTOMOOWJIBHBIC TOILTUBA.

6  Boennsie aBToMOOMIM Poccum.

7  bponeaBTomoOuIM Poccum.

8  DnekTpoobopymoBaHNE aBTOMOOHIICH.

9 PabGouune uukiel gBUraresei.

10 TI'paden u nepCHEKTHBHI €TO MPUMEHEHHS.

11  Meramarepualsl.

12  HeiiTpanu3anus BBIXJIOMHBIX T'a30B aBTOMOOHMIICH.

13 Berporenepatopsl

14  BousiHOBBIE F€HEPATOPHI AINEKTPOIHEPTUH.

15 Beicokotemneparypublie ceepxnpoBoanuku (BTCII).

16  ConHeuHas >HepreTuka

17 MouHble CBETOANO/IBI U UX IPUMEHEHHE.

18  Jlazepsl 1 UX MpUMEHEHHE.

19  TlonynpoBOAHUKOBBIE J1a3€pHl.

20 TexHonorn4eckue Ja3epsl U UX MPUMEHEHHE.

21  T'eTepoCTpyKTypHBIE HHKEKI[MOHHBIE JIA3€PhI.

22 OnTtudeckue cpeicTBa 00paboTKH U Tiepenaun HH(HOPMAIIUH.
23 AkycTHuecKkas MOAYJSLHUS CBETA U €€ UCIOJIb30BaHUE B HH(OPMAIIMOHHO-U3MEPUTEIILHON TEXHHUKE.
24  OnTHYecKue BOJOKHA M UX XapaKTEPUCTHKH.

25 BOJOKOHHO-ONTHYECKUE TUHUU CBS3H.

26  DIeKTPOONTHYECKHE, MATHUTOOII THYECKUE, YIIPYroonTHieckue 3(h(HeKThl B KprcTauiax.
27  OnTuveckue Mporeccopsl.

28  JKK-MHIMKATOPHI U DKPAHBI.

30 Hocwurenu nHpopMamu ¢ Ja3epHOM 3aMKUChI0 U CYUTHIBAHUEM.

Tembl 1a00paTOPHBIX PadoT:

1. I3mMepeHue JUIMH IITaHT€HIUPKYIEM U MUKPOMETPOM

2. IIpoBepka 3akoHa ['yka n onpenenenns monyis FOHra cranbsHON IPOBOJIOKH

3. V3y4yeHue 3aBUCMOCTH MIEPUO/Ia YIPYTUX KOJeOaHUH OT MacChl

4. OnpeneneHus MIOTHOCTHU CHITYYUX Tl

5. 3ydeHne 3aKOHOB BPALLATEIBHOTO IBUKEHUS TBEPIOTO Tea

6. Onpenenenre yCKOPEHUs CUIIbI TSYKECTH MPHU MOMOIIYM MaTEMaTHYeCKOTr0 MasiTHUKA
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7. Onpenenenne BIaXKHOCTH BO3/IyXa
8. Ompenenenue kodppuImenTa BI3KOCTH KUAKOCTH MeTo1oM CToKca
9. Onpenencare kodhHUIMEHTa TOBEPXHOCTHOTO HATSHKCHHUS JKUAKOCTH IO CITIOCO0Y OTPBIBA Karln

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

OnpezneneHue yaenbHON TEIIOEMKOCTH UCCIEAYEMOH KUAKOCTH C TOMOILBIO AJIEKTPOKATIOpUMETpa
Omnpenenenue nokaszarens aguadaThl BO3IyXa METOJIOM aInadaTHOTO PACUIHPEHHS

Onpenenenue yaenbHON TEIIOThI TapO0OPa30BaHMsI BOABI

HccnenoBanue aIeKTpHUUECKUX 1eneid Ha ocHOBaHMH 3akoHOB Kupxroda n Oma

OnpezneneHue YHEPreTHUECKUX XapaKTEPUCTHUK FIEKTPUUECKOr0 HarpeBaress

H3yuenune tepmodneMeHTa

OnpezneneHye ropu30HTAIBLHON COCTABIIAIONIEH HANPS)KEHHOCTH MAarHUTHOTO MOJIs 3eMIIU
HccnenoBanue XapakTepuCTUK TpaHC(hOpMaTopa

OnpezneneHue 31eKTPUYECKON eMKOCTH U EMKOCTHOTO COIIPOTUBIIEHUS KOHJIEHCATOpa
Omnpeznenenue napaMeTpoB KaTyIIKHA HHIYKTUBHOCTH

HccnenoBanue noTpeOiIeHus 3JIeKTPUYECKON SHEPrK Harpy3KaMy IEPEeMEHHOT0 TOKa
OnpeneneHus CBETOTEXHUYECKUX XaPAaKTEPUCTHK JIAMITBI HAKATUBAHHS

OnpeneneHus ONTHYECKOW IUIOTHOCTH M KOHLEHTPALMM OKPAIIEHHBIX PAacTBOPOB IPHU MOMOIIM KOHIEH-

TPAI[HOHHOTO (POTOITEKTPUIECKOTO KAIOPUMETpa

23.
24.
25.
26.
27.
28.
29.

© oo~

10.

11.

12.

13.

Omnpenenenue mokaaress MPeIoMICHHs CTEeKIIa

OnpeneneHns KOHIICHTPALWHU U TTOKA3aTeNsl MPEIOMIICHHUS pacTBOpa caxapa pepakToMeTpoM
Omnpenenenus riIaBHOTO (POKYCHOTO PACCTOSHUSI COOMPAIOIIEH M pacCerBAIOIIeH THH3
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI ¢ MOMOIIIbIO KoJiel HproToHa

Omnpenenenue JJIMHBI CBETOBOM BOJIHBI IO TUGPAKITTOHHOMY CHEKTPY

Omnpenenennst KOHLEHTPALUK pacTBOpa caxapa HOJIIpUMETPOM

Hccnenoanue BaKyyMHOTO )OTOIEMEHTA

Bomnpocs! 1 3a1aHus 11l POBEACHUS IPOMEKYTOYHOT0 KOHTPOJIS
Bonpocsl k 3k3ameny (1-i cemecTp)

Kunemarnyeckoe onrcaHne MEXaHUYECKOTO JIBIKEHUS: CUCTEMa OTCUETa, TPACKTOPHS,
yTh, IEPEMEIICHHE, CPEIIHSA U MTHOBEHHAsI CKOPOCTh, YCKOPEHHE.

XapakTepUCTUKH MPSIMOJIUHEHHOTO PABHOMEPHOTO U PaBHOIICPEMEHHOTO JIBUKCHHUS.
Kunemartuka BpamaTelnbHOTO JBHKEHHUS. YTJOBOE MepeMelIeHrne, CKOPOCTh U YCKOpe-
Hue. CBs3b TMHEWHON CKOPOCTHU C YTIIOBOM.

PaBHOMEpHOE NBHKEHHUE MO OKPY>KHOCTH: MEPHOJ], YACTOTa. XapPaKTEPUCTUKU PaBHOIIE-
PEMEHHOTO BpAIIaTeIbHOTO JBUKCHHSL.

WuepunanbHble 1 HEMHEPIMAIbHBIE CHUCTeMbl oTcueTa. OCHOBHBIE 3aKOHBI TUHAMHUKHU
Herorona.

Heunepuuanpasie cuctembl otcuera. Cuibl HHEpUUU. YpaBHEHUE NUHAMUKHA B HEUHEP-
[MUAJILHOU CUCTEME OTCUETA.

Cunel B Mexanuke. Cuiia TpaBUTAIMOHHOTO TIPUTSKEHHUS, TSYKECTH, BEC.

Cwitbl B Mexanuke. CHIIBI TPEHHUS.

Yupyrue cunbl. Jlehopmanuu v HanpsbKEHUS. B TBEPIOM TeJie, MOAYIH YIPYTOCTH, KO-

s urment Ilyaccona. Jlmarpamma nanpsixenuit. 3akon ['yka. [loTennmanpHas sHeprus
yrpyroaepopMUpOBaHHOTO Tea.

My ibC 9acTUIBI U MEXaHUYECKOUN cucTeMbl. OTKPBITHIE U 3aMKHYThIE CUCTEMBI. 3aKOH
COXpaHEHUS UMITYIIbCA.

[{enTp Macc (uHEpIMH) CUCTEMBI. CBS3b UMITYJIbCA CUCTEMBI CO CKOPOCTBIO TBUKECHHS
[IEHTpa Macc. Y paBHEHHE JIBIKEHUS IIEHTpa Macc.

MoOMEeHT UMIyJbCa YaCTULIBI U CUCTEMBI YacTUIl. MOMEHT CUJIbl. Y paBHEHUE MOMEHTOB.
3aKOH COXpaHCHHsI MOMEHTA UMITYJIbCA B 3aMKHYTOH CHCTEME.

Pabora mepemerneHnss MarepualbHON TOYKH MO KPUBOJIMHEHMHOMY MYyTH. MOIIHOCTE.
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
25.
26.
27,

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kunerndeckas ¥ NOTEHIMATIBbHAS YHEPTHSL.

KoHcepBaTuBHBIE M1 HEKOHCEPBATUBHBIE CUIIbL. [[0TEeHIIMAIBHOE M HEMTOTEHIMAIBHOE MO~
Jie cuil. 3aKOH COXPaHEHUs NOJHOW MEXaHUUECKON SHEPIHUH.

TBepaoe Tenmo kak cucreMa mMaTepHalibHbIX Touek. llocTtymarenbHoe M BpamaTenbHOE
JBID)KEHUE a0CONIIOTHO TBEPJOTrO Teja. YpaBHEHHs JBM)KEHUS U PaBHOBECUs TBEPAOTO
Tena.

Mowment nnepuuu TBEpAoro tena. Teopema llITeitnepa. OCHOBHOE ypaBHEHUE TUHAMUKU
BpallaTesbHOro BMKEeHUs. KuHeTnueckas sHeprus Bpallaromerocs Tena.

CaolicTBa )xuakocteil. JlaBneHnue B nokosimeics xkuakoctu. 3akoH [lackansa. 3akoH Ap-
XUMena.

I'maponuHamuka XKUIAKOCTH, METOAbl onucanus. Hecxumaemas xuakocts. MneanbHas
KUAKOCTb. JIMHUM TOKa M TpyOKH TOKa. MaHOMETpBI Ui U3MEpPEHUs JaBJICHUS B KUIKO-
CTSX.

VYpaBHEHHE HEPA3PBIBHOCTH CTPYH U CIECICTBUE U3 HETO.

VYpaBHenue bepHyinu Ui uacanbHON )KUAKOCTH, CIEACTBUE U3 HETO JUISl TOPU3OHTAIIb-
HOU TpyOKH Toka. BogocTpyiiHbIi Hacoc.

Bszkast uakocts. Cusbl BHyTpeHHEro TpeHus. JlamuHapHoe u TypOyJIEHTHOE TE€UEHHUE.
Yucno Pelinonsaca.

JIBuKeHHe Tel B KUAKOCTSX: CHJIa JOOOBOTO CONPOTUBIICHUS, MOAbeMHas cuiia. [loas-

€MHas CHJIa KpbUIA CaMOJIeTa.

Knaccugukanus konebanuii. EnnHbIi mOAX01 K OMUCAHUIO KOJIEOAHUH M BOJIH Pa3iny-
HOU (u3M4ecKoil mpupoasl. ['apMoHMYecKHe KOoJIeOaHus1, aMIUTUTY 1A, KpYyroBast 4acToTa
U ¢aza. DHEPrus TapMOHUYECKUX KOJICOAHUH.

[TpuMepbl rapMOHUYECKHX OCIHJUIATOPOB: NMPYKUHHBIA, MaTeMaTWYeCKHid W Qu3nue-
CKHMH MasiTHUKHU.

CrnoxeHue rapMOHUYECKUX KOJIeOaHuil: a) OHOTO HAIlpaBlIeHHsI, OAHOM 4acTOThI; 0) 011-
HOTO HalpaBJICHUS U €1a00 Pa3INYaOLINXCS YaCTOT.

CrnoxeHue rapMOHUYECKUX KOJICOAHUH: a) B3aUMHO NEPHEHAUKYIAPHBIX OJHOM YacTo-
ThI; 0) B3aUMHO NMEPIEHAUKYIISIPHBIX U CJ1a00 pa3aInMyaroluXcs 110 4acTOoTe.

3aryxatomue KojaebaHus.

Boinyxxnennsie konebanus. Pezonanc.

BonnoBoe nBuxenue B ynpyroi cpeze. IlpogonpHele u nonepeunsie BoiHbL. [Inmockas
CHUHYyCOMIaJbHas BoJiHA. [|JIMHA BOJIHBI, BOJIHOBOM BEKTOp U (ha3oBasi CKOpOCTh. BonHo-
Basi IOBEPXHOCTb U (DPOHT BOJIHBI.

OpnHOMepHOE BOJIHOBOE YpaBHEHHE. DHEPreTHUECKUE XapaKTEPUCTUKU YIPYTHX BOJIH.
Maxkpockonnyeckue cucreMbl. CTaTUCTUYECKOE U TEPMOJINHAMUYECKOE ONMCAHNE MaK-
pocucteM. Mozens uaeanbHoro ra3a. OCHOBHBIE 3aKOHBI HI€AJIBHOTO Ia3a.

YpaBHEHME COCTOSHUSA UACATBHOIO raza. JKCIIEpUMEHTAIIBHBIE Fa30BbIE 3aKOHBI.
OcHoBHbIE TIpeACTaBIEHNs MOJIEKYIsipHO-KuHeTHueckoi Teopun (MKT). OcHoBHOE
ypaBHeHre MKT. MonekynsipHO-KHHETHYECKOE UCTOIKOBAaHUE TEPMOINHAMUYECKON
TEMIEPATYPbI U JaBICHHUS.

Yucno creneHel cB00Obl. 3aKOH paBHOPACIIPEEIIEHUS SHEPTUH 110 CTENIEHSIM CBOOO/IBI.
CpenHsist s3HEpTUs MHOTOaTOMHOM MOJIEKYJIBI.

HepaBHoBecHble MakpocuCTeMBI. SIBIeHHs epeHoca B razax. Obiiee ypaBHEHHE Niepe-
Hoca.

SBnenue muddy3un. Ypasaenue nuddysun. Koapduuuent nuddysuu, ero Mmouexy-
JSIPHO-KUHETHYECKask UHTEpIIpeTaIusl.

SIBeHue TEIUIONPOBOJHOCTH. Y paBHEHHE TerIonpoBogHoCTH. KoadduuueHt remio-
MIPOBOAHOCTH, €TO0 MOJIEKYJISIPHO-KMHETHYECKAsi UHTEpIpeTarusl.

SIBnenue BsI3KOCTU. YpaBHEHHUE BA3KOCTU. KoadhuimeHT BA3KOCTH, €ro MOJIEKYISIpHO-
KMHETHYecKasi HHTepIpeTausl.
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Peanbuble rasel. YpaBHenne Ban—nep—Baanbca.

N3orepmbl Ban—nep—Banbca. Kputnueckoe coctosaue. ®asspl, (ha3oBbie mepexobl, ¢a-
30BbIE AUArpamMmbl. PaBHOBECHE )KHUIKOCTH U Tapa.

TBepoe coCTosIHUE Tea, KPUCTAIUTHYECKOE i aMOp(HOE COCTOSIHUE, TATbHUN U OJIHK-
HUM nopsiiok. Kpucrammmdeckas pemierka u 6a3uc. JjaeMeHTapHas s4Yeiika Kpucrasia, ee
rapaMeTphl.

Turbl KPUCTAIUIOB B 3aBUCHUMOCTH OT BUJA YaCTHULl B Y3JIaX PELIETKU U UX B3aUMOJEN-
cTBUi. PeanbHbie KpucTamibl. JKUaKue KpUCTaIbl.

CaoiicTBa xuKoro cocrosiHus. [loBepxHoCTHBIN cii0il. [IoBEpXHOCTHOE HATSKEHUE.
CwmauuBanue. @opmyna Jlamnaca.

TepMoauHaMuyeCcKasi CUCTEMA, apaMeTPhbl COCTOSIHUA, TEPMOJIUHAMUYECKOE PABHOBE-
cue. Buyrpennss sneprusi cucteMsl. [lepBoe Hauano TepMOAMHAMUKH.

[IpruMmeHeHne nepBoro Hayajga TEPMOAUHAMUKH K U30IPOLIECCaM B ras3ax.
TernmoeMKoCTh. Y aeinbHas U MOJISIpHAs TEIJIOEMKOCTH, UX CBS3b.

Amunabarnyeckuit mporecc. YpaBuenue [lyaccona.

[uxmraeckue nporeccekl. Pabota rukia. O6parumple 1 HEOOpATUMBIE TIPOIECCHI.
Termosbie nurarenu. KII/ TermoBoro nBurarens.

Huxn Kapro. KITJ] nukma Kapro pist maeansHoro raza. Ooparumocts nukiia KapHo.
Peanbnble nukiel. HeocylecTBUMOCTh BEYHOTO ABurareisd. Bropoe Hadano tepMoau-
HaMHKH.

DHTpOIHUS HICATHHOTO Ta3a. DHTPONUs KaK (DYHKIUS COCTOSIHUS, €€ CTAaTUCTHUYECKOE
tonkoBanue. Popmyia bonsimMana.

TBepaoe cocTosiHUE Tela, KpUCTAUTMYECKOEe U aMOP(HOE COCTOSTHUE, JATBHUHN B OJTH K-
HUM nopsiiok. Kpucrammmaeckas pemrerka v 6a3uc. JjaeMeHTapHas S4Yeiika Kpucrajia, ee
MapaMeTphbl.

Tunel KpUCTAIIIOB B 3aBUCUMOCTH OT POJIa YACTHI] B y3J1aX PEIIETKH U B3aUMOJICHCTBUI
Mexay HuMmH. Peasibabie kpuctamibl. JlegekTsl B kpucramuiax. Bnusnue nedextoB Ha
MPOYHOCTh KPUCTAILIIOB.

Kuakue Kkpucrasibl, UX BUIbI U CBOMCTBA.

CaoiicTBa xkuakoro coctosiuus. [loBepxHoCTHBIN cioi. [IoBepXHOCTHOE HATSKEHUE.
®opwmyna Jlannaca. CmaunBanue. KanuuisipHbie SiBIEHUS.

3allaHI/ISI JJIA TIPOBEACHUA IK3aMEHa

ABTOMOOWJIBL IIpOeXall TPETh MYTH CO CKOPOCThIO v1 = 60 kMm/4. Jlanee 4 ocraBuIerocsi BpeMEHH OH
€XaJl CO CKOpPOCThI0 2= 50 KM/4, a 3aTeM JBUTAJICS CO CKOPOCThIO v3= =90 km/4. Haiitu cpenHioo
CKOpOCTh < 0> aBTOMOOWJIS Ha BCEM ITYTH.

MarepuanbHas TOUKa JBUKETCS B IUIOCKOCTHU X) COTJIACHO YPAaBHEHUSIM X = A1+Blt+C1t2 ny = A+ Bot
+ +Cyot?, tie Bi=Twm/c, C1 = -2 M/c?, Bo= —1wm/e, C=0,2 m/c?. Ornpenenutbs MOJYJIA CKOPOCTH U YCKOpe-
HUS TOYKH B MOMEHT BpeMeHH t; = 5c.

Teno 6pomeHo o yriom a = 30° k TOPU30HTY € HaYalbHOM ckopocThio vy = 20 m/c. [Ipenedperas co-
NPOTHUBIIEHUEM BO3yXa, ONPEETUTh CKOPOCTh TeJla, HOPMAJIbHYIO M TAHT'€HLUAIBHYIO COCTABIISIOLIE
YCKOPEHUS U paJnyCc KPUBU3HBI TpaekTopuu uepe3 Bpems t; = 0,5 ¢ mocne Havana amwkenus. Haittn
ypaBHEHUE TPACKTOPHH JBUKECHHS Tela.

Bapaban cenapatopa paguycom R = 0,25 M Bpaiaercs mo 3akoHy ¢:A+Bt+Ct3, rne A = 2,5 pan, B =
=0,8 pan/c; C = 0,15 paJ:(/c?’. Onpenenuth TAaHTEHIUAIBHOE d;, HOPMAJIBHOE @y W MOJIHOE a YCKOPEHUS
TOYEK Ha MOBEpXHOCTU OapabaHa B MoMeHT BpemeHu t = 10 c.

CMech CBHHIIOBBIX IPOOMHOK ¢ auamerpamu d; = 1 MM u dy = 3 MM onmycTuiIM B 0aK ¢ TJIUIICPUHOM BbI-
cotoit h =1 M. Hackonbko mo3»xe ynaayT Ha THO APOOMHKU MEHBILETO TUaMeTpa 10 CPaBHEHHIO C JIPO-
OuHkamu Oosbliero quaMeTpa? JlnHamuueckast BI3KOCTb riunepusa n = 1,47 [la-c.
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OnpenenuTb CKOPOCTH v MYNH, €CIIM OTKIIOHEHHE OT MUILIEHHU IPU CTpeNb0e BAOJIb MEPUIUAHA COCTAB-
nsiet 6,2 cM BIpaBo ot neHTpa. Paccrosane no mumenu S = 900 M, ctpenbba MPOU3BOIUTCS HA MIUPO-
TC @ =540, CKopoCTh MyJIU CYUTATH TOCTOSTHHOM.

[Tynst maccoit 9 r, neTsmias ropu30HTAIBHO O CKOpocThio 600 M/c, MpoOUBAET BUCSIIMK HA HUTH OpY-
cok Maccoii 140 r, BCIeICTBUE YEro CKOPOCTh IMYJIM YMEHbIIAETCs B MOATOpa paza. Onpenenurb KoJu-
4YeCTBO TEIUIOTHI, BBIACJIUBILEECS IIPU yape.

[ap u chepa oaMHAKOBOIO pagnlyca U Macchl CKaThIBAIOTCS MO HAKJIOHHOM IMJIOCKOCTU C OJMHAKOBON
BBICOTHI. CKOPOCTh Kakoro Tesna OyneT 0oJpliie B KOHIIE ITYTH U BO CKOJIBKO pa3?

CranpHoli mapuk Maccoil m = 20 r nojoxeH Ha npyxuHHble Becbl Maccoil M = 40 r. IIpu 3Tom vaika
BECOB OTKJIOHMJACh Ha Xg = 3 cM. OmnpeneiauTb MakCUMalbHOE MOKa3aHHe BECOB, €CIIU IIapuK OpOCUTH
Ha Bechl 0€3 Ha4aIbHOW CKOPOCTH C BBICOTHI N = 40 cM U TOCIIe yaapa OH MOJIPBITHY Ha BBICOTY hi=
17 cM. Y aap cuutaTh aOCOIIOTHO YIIPYTHUM.

B nHe cocyna mmeercst otBepctue auamerpom di. B cocynme Boma moaiep:KuBaeTcsi Ha MOCTOSHHOM
ypoBHe h. CuuTas, 4To CTpys HE pa30pbI3rUBacTCs U MpeHeOperas CUiIaMHi TPSHUS B JKUJIKOCTH, OIpe-
JISTTMTh IMAMETp CTPYH, BhITEKAIOIIEH U3 cocyaa, Ha pacctosuuu hy= 2h ot ero aHa.

3a Bpemst t=1 uuepe3 TpyOy nuamerpom d = 40 cm mpokauuBaeTcs ra3 Mmaccoit m = 15 kr. Jlunamu-
yeckas BA3KocTh raza 7= 10 Ila c. Ecnu 3a xapaktepHblii pa3Mep NpUHATH AUAMETP TPYObl, TO KPUTHU-
yeckoe 3HaueHue uuciaa PeifHonpaca Rey, 11 namuHapHoro teyeHus rasa pasHa 2000. Onpenenure
XapakTep TeUeHUs rasa.

HavaneHast ¢a3a rapmonndeckoro kojebanus paBHa 0. I[Ipu cmemenuun x; = 2,4 CM  OT MOJOXKCHUS
paBHOBecus Tesa Maccoi 50 T cKOpocTh Tena vy =3 ¢M/C, a IPU CMEILIEHUHU X2 = 2,8 CM €ro CKOpOCTh
01=2 cm/c. HaifTu aMImuTyy ¥ Iepruo1 3TOTo KojeOaHusl, a TAK)Ke TMOJHYI0 MEXaHUYECKYIO SHEPTHUIO.
OHeprus 3aTyxarolux KojeOaHuM MasTHHKA, IPOUCXOAIINX B HEKOTOpOH cpene 3a Bpems t = 1,5
MUH, YMeHbIIMIAch B N = 75 pa3. Onpenenuts KO3PGUIUEHT CONPOTUBICHUS I' Cpelibl, eCiu Macca M
MasiTHUKa paBHa 200 r.

Cocyn pazzaeneH neperopojkaMu Ha TPHU YacTH, 00beMbI KOTOPBIX paBHHI V1, Vo, V3 U B KOTOPBIX Haxo-
JSITCS Ta3bl NIPU AABJICHUSAX p1, p2 U p3 COOTBETCTBEHHO. Kakoe naBieHHe B cocye YCTAaHOBHUTCSA I10O-
ClIe y/aJIeHUsl IEPEropooK, €CIU TEMIIEpaTypa IpH 3TOM OCTaJIach HEU3MEHHOM?

bapomerp B kaOuHe jeTsiiero BeprojeTa nokaspisaer gasienue p = 90 klla. Ha xakoil BeicoTe neTut
BEPTOJIET, €CJIM Ha B3JICTHOH IIIomaike 6apoMeTp MmoKa3biBajl AaBieHue po = 1 atm? Cuutarh, 4TO TEM-
neparypa Bo3jayxa paBHa 17 OC 1 He u3MeHsIeTCS ¢ BBICOTOIA.

Kucnopona, 3auumaBmmii oobeM Vi = 1 1 npu naBiaeHun p; = 12 atM, annabaTH4ecKu pPacHIMPHIICS
1o oowsema Vp = 10 1. Onipegenuts padoTy A pacuiupeHus rasa.

A3ot, 3aauMaBIui o0sem Vi1 = 1 1 moa paBieHweM pi = 2 aTM, pacmupuics 10 oobema Vo = 28 1.
Onpenenuts paboTy pacUIMpeHHs ra3a, €ClIU paclIupeHue uaet 1) u30XopuyeckH; 2) H30TepMHUUYECKH;
3) uzobapuuecku; 4) aquadbatHo. Kak cooTHOCSTCS 3TH pabOThI?

Haiitn n3menenue suTponuu npu Harpesanuu 100 r Boxs! ot 0 1o 100° C u IIOCJIEYIOIIEM IIpeBpalle-
HUU BOJIBI B I1ap TOM K€ TEMIIEPATYPHI.

Omnpenenuts yucino N aToMOB, IPUXOASIIUXCS HAa OJIHY JEMEHTApHYIO SYElKy, IepBOe KOOpAUHAIIH-
OHHOE YHuCIIO Ny (Ynciio OIMKalIIuX aTOMOB) U PauycC I'1 EpBOH KOOPAMHALIMOHHOM cdepsl (paccTos-
HUE MEeXIy OnrkalliuMu aromaMmu) Aiis pemeTtok co crpykrypamu 11K, OLIK, I'IIK, BIIK.
AnnoTponHas Moaudukaius o-kenesa uMeer cTpykrypy OLIK ¢ moctosHHOM pemerku ai= 2, 86 A, y-
xenesa — ctpykrypy T'LIK ¢ a; = 3,56 A. Onpenenurs oTHOCHTEIbHOE H3MEHEHHE MIOTHOCTH Kejle3a
IIPU [IEPEXO0/IE €ro U3 a- B Y-MOIU(DUKAIIHIO.

Bonpocsl k 3k3amMeny (2-i cemecTp)

CBolicTBa AJIEKTpUYECKOTO 3apsiia. DiaeMeHTapHbIl 3apsan. Todeunslii 3apsan. 3akoH Ky-
JIOHA.
DNeKTpUUecKoe MoJjie U ero XapakTepucTUKU. HarpsykeHHOCTh MOJIsl TOYEYHOT o 3aps/a.
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['paduueckoe n300pa>keHHE AMEKTPOCTATUYECKHX Mosei. [IpuHIMT cynepno3uuuu.
Pa6oTa cuit anexktpudeckoro noiis. [Torenmman. [loreHnman ToueuyHoro 3apsja.
CBs13b IOTEHLIMANA U HAIPSPKEHHOCTHU AJIEKTPOCTATUYECKOTO I10JIs1. DKBUIIOTEHIIUAIbHbBIE
JIMHUM U TOBEPXHOCTH.
OcHOBHBIE TEOPEMBI JIEKTPOCTATUKU: TeopeMa ['aycca, TeopemMa 0 HUPKYJISLUU BEKTOpa
HaAIPSDKEHHOCTH 110 3aMKHYTOMY KOHTYpY. IloTeHnmanbHbIl XapakTep 2J1eKTpOCTaTHYe-
CKOT'O TOJIS.
Knaccugukanus BemectBa (IPOBOJAHUKH, MOJYIPOBOJIHUKY, AUANEKTpUKH). [IpoBoaHu-
KU B JIEKTPOCTATUUYECKOM I10JI€. DJIEKTPOCTATUUECKAsl 3aILUTA.
OKBUIIOTEHLIUAIBHOCTh IMPOBOJHUKA. JJIEKTPOEMKOCTh YEIMHEHHOIO IPOBOJHMKA.
DIIEKTPOEMKOCTD 1I1apa.
Konzaencarop, 3JIeKTPOEMKOCTb KOHAECHCATOPa, COEAMHEHHE KOHICHCATOPOB.
OHeprus 3apspKEHHOT0 YEIMHEHHOTO IIPOBOIHMKA, KOHJEHCATOpa. DHEPrus U IIOTHOCTh
SHEPrUU JIEKTPOCTATUUECKOIO MOJIS.
JusnexkTpuku B 3neKkTpocTraTuueckoM mnosie. [lonspuzanys AUANEeKTPUKOB. DEKTpUye-
CKUM TUNOJIb.
Bexrop nonspusanuu. HanpspkeHHOCTD MOIS B IUAJIEKTPUKE. DIEKTPUUECKOE CMEILEHUE.
Jusnexkrpudeckasi IPOHULIAEMOCTb U BOCIIPUUMYHUBOCTb.
Buzibl 1U31eKTPUKOB U MEXAHU3MBbI UX MOJIIPU3ALIUY.
DNEKTPUYECKUN TOK, YCIIOBUSL €r0 CYIIECTBOBAHUS M XapaKTEPUCTUKH.
CtopoHHHUE CUIIbL. DNEKTPOABIDKYILAA CHIIa U HANPSKEHHE.
3akoH OMa 1711 OJHOPOAHOTO Y4acTKa LIeNH MOCTOSHHOrO ToKa. 3akoH OMa B tudde-
pEHITMABHON opMe.
ConpoTusieHre NIPOBOJHUKOB U UX COEIMHEHHUE.
3aBUCUMOCTh CONPOTHUBIIEHUS IPOBOJHUKOB OT TEMIIEpaTypbl. SIBIeHHE CBEPXIIPOBOIU-
MOCTH.
3akoH Oma JUIsi HEOJAHOPOIHOW PAa3OMKHYTOW M 3aMKHYTOW LIEIH.
[TpaBuna Kupxroga ais pa3BeTBIEHHON LENH.
PaboTa 1 MOIIHOCTH MOCTOSTHHOTO TOKa. 3akoH J[koyins-JIeHna B WHTETrpadbHON U Aud-
depeHmaibHOi Gopme.
Knaccuueckas Teopus 31eKTponpoBOgHOCTH MeTaioB [pyne-Jlopenua.
30HHas TEOpHsI TBEPABIX TENl. 30HHBIE JHMAarpaMMBbl IPOBOJHUKOB, MOJIYIPOBOJHUKOB U
JUDJIEKTPUKOB.
DJEeKTPONPOBOAHOCTb METAJUIOB U COOCTBEHHBIX MOIYIPOBOIHHUKOB.
CobcTBeHHAst U MPUMECHAasI MPOBOJIMMOCTD MOIYIPOBOAHUKOB, €€ 3aBUCUMOCTh OT TE€M-
nepaTypbl U OCBELIEHHOCTH. TepMo- 1 (hOTOCONPOTHBIICHHUS.
MarsuTHOE o€ PaBHOMEPHO JBMXKYLIETOcs 3apsaaa. JlelcTBUe 2IEKTPUIECKOTO U Mar-
HUTHOTO IOJIS Ha JABIKYIIMICA 3apsaa. MarautHas cua JIopeHna u ee cBOWCTBa.
3akon buo-CaBapa-Jlamuiaca ¥ ero nmpyUMeHEHHE K pacyeTy MarHMTHOIO IOJsl CUMMET-
PHYHBIX IPOBOJHUKOB C TOKOM.
3akon Amriepa. BzanmoselicTBue mapamieibHbIX TOKOB.
PaboTa no nepemMerieHuio MpoBOIHUKA C TOKOM B MarHUTHOM mose. [IoTok MarHuTHOH
UHAYKIINH.
OcHOBHBIE 3aKOHBI MArHUTHOT'O TIOJIA: TeopeMa ["aycca u TeopeMa 0 LIUPKYJIALUNA BEKTOpa
MAarHuTHOM HHIYKLIUH B. BuxpeBoli xapakTep MAarHUTHOT'O IOJIS.
MaruauTtHoe nose B BelecTse. HaMarHMueHHOCTb.
Nuaykuys ¥ HaNpsHKEHHOCTh MarHUTHOTO TOJISl B MarHeTHKax. Mar"urTHas NpOHHLIAe-
MOCTb U BOCIIPUUMYHBOCTb.
Bunpl marsetrkoB. CBoMCTBa JUaMarHeTUKOB U IapaMarHEeTUKOB.
CgoiicTBa eppOMarHeTHKOB, MATHUTHBIN THCTEepe3uc. Touka Kropu.
3aKkoH anekTpoMarHuTHOW nHAykuuu ®Papanes. [Ipasuno Jlenna.
NuaykTuBHOCTH KOHTYpa. CaMOMHAYKIIHS.
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3aKOH N3MEHEHHUS TOKA MPU Pa3MbIKAHUU U 3aMbIKAHUU LIETIH.

ODHeprus 1 INIOTHOCTb YHEPIMY MArHUTHOTO MOJIA.

KBa3ucranonapHsie ey U TOKUA. DIEKTPUYECKHIA KOJIeOaTeNbHbBI KOHTYp, YPaBHEHHE
K0J1e0aTeNbHOI0 KOHTYpA.

CobcTBennblie koaebanus B konebareabHOM KoHType. Popmyna TomcoHa.

3aryxaromue KojebaHus B KoiedaTeIbHOM KOHTYpE.

BrinyxeHHbie kojeOaHus B KoiaeOaTeIbHOM KOHTYpE.

Pe3onanc Hanpsixenuid. Pe3oHaHc TOKOB.

IlepeMeHHBII TOK, MTHOBEHHOE, AEHCTBYIOLIEE U cpeaHee 3HadeHus. ConpoTHUBIICHUE,
€MKOCTb U MHIYKTUBHOCTD B LIETIH IEPEMEHHOI0 TOKA, UMIIEJAHC ABYXITOJIKOCHHUKA.
Bexrtopnas nuarpamMma. 3akoH Oma /1715 LIeny IEPEMEHHOI0 TOKa.

Pabora u moutHocTh IepeMeHHoro Toka. KoadduiueHt MouHocTy.

Buxpesoe anexrpudeckoe nosue. Tok cMeleHus.

Cucrema ypaBHeHH MakcBesuia B MHTETpaibHOUM popMe. MaTepraibHbIe ypaBHEHUS.
OTKpBITBIN KOJIEOATENbHBI KOHTYpP U ero usiaydeHue. CBOOOAHOE 3IEKTPOMAarHUTHOE
MOJIe U €T0 CYIIECTBOBAHUE B BHJIE 3JEKTPOMarHuTHON BoJHBI (OMB). Ilnockas OMB u
€e¢ ypaBHEHHE.

[Tonepeunocts OMB. DHeprus u notok 3Hepruu, Bektop I[loitnTunra. llkana snexrpo-
MAarHUTHBIX BOJIH.

3apanusa s MMPOBEACHUA IK3aMEHA

I[Ba mapuKa OJUHAKOBBIX paguyCa U MAaCChl IIOABCUICHBI HA HUTAX OIII/IHaKOBOﬁ JJIMHBI TaK, 4TO HUX II0-
BEPXHOCTH conpukacaroTcs. [lociie coobmenus mapukam oamHakoBoro 3apsiga ( = 0,4 MxKi oM OT-
TOJIKHYJIMCh APYT OT JIpyra U pa3oluIuCh HA yroi 2a = 60°. Haiitu Maccy KaXJIOoro Iapuka, eclid pac-
CTOSIHHE OT IIEHTpa MapuKoB 70 Touku nojseca | = 20 cm. KakoBa omkHa OBITh IJIOTHOCTh MaTepualia
IIaPUKOB, YTOOBI MPH MOMELIEHUH UX B KEPOCUH C IJIOTHOCThIO px = 0,8 r/cM® U OTHOCHTENBHOI K-
3JIEKTPUYECKON TPOHULIAEMOCTBIO & = 2 YIJIbl PACXO0KICHUS HUTEW HE U3MEHWINChH?

JIBa 0qMHAKOBBIX 110 BeIUYHHE (1= (= 2 HKJI 1 IpOTUBOINONIOKHBIX 110 3HAKY 3apsi/ia PacIoJIOKEHbI Ha
paccrosinuu 20 cm. HaliTu HanpsKeHHOCTh 3JEKTPUUECKOro MOJsl B TOUYKE, HAXOALIEICs Ha paccTos-
HUU Iy = 15 cM oT mepBoro u I = 10 cM OT BTOpPOTO 3apsa.

Onpenenuts HAIPSYKEHHOCTH OIS, CO34ABAEMOI0 IUIIOJIEM C IEKTPUYECKUM MOMEHTOM p = 1 HKuI'm
Ha PacCTOSHUHU I = 25 ¢M OT LIEHTpa JUIOJI B HANPaBICHUH, IEPIICHIUKYIIPHOM OCH TUIIOJIS.

Bocemb 3apskeHHBIX BOJSHBIX Kamnenb paanycoM I = 1 mm u 3apaaom ( = 0,1 1K kaxxgas cnuBaroTcs B
OJIHY 001Iyt0 BOJAsSHYI0 Karuito. HaliTu moTeHuuan OoNbIION Kaluld U €e TMOBEPXHOCTHYIO MJIOTHOCTh
3apsza.

Mexny nmiaacTMHaAMM IUIOCKOTO KOHJIEHCATOpa, 3apsKEHHOro A0 pa3HocTH noteHuuanoB U = 600 B,
HaXOJISATCS JIBa CJIOS IUAJICKTPUKOB: CTEKIIA C TUAJIEKTPUUECKON NPOHUIaeMOCThio ] = 7 TommuumHo#t d1
=7 MM U 00HHTA C JUIICKTPUIECKON MPOHHUIIAEMOCThIO &2 = 3 Tommuuoi d2 = 3 mm. [Tommans Kax-
7ol TutacTUHbI KoHAeHcaTopa S = 200 cM2. Haiitu: 1) 21eKTpoeMKOCTh KOHAECHCATOPA; 2) UHIYKLHUIO
ANIEKTPUUYECKOTO TOJs; 3) HANPSHKEHHOCTh 3JIEKTPUUYECKOro TOJId U MaJeHHe MOTEHIHMajda B KaXKAOM
cIoe.

Kongencarop emxocthio 3 *10-3 @ Obin 3apsiken a0 pazHoctu noteHimanos 40 B. Tlocie oTkimtoueHus
OT MCTOYHHUKA TOKa KOHJIEHCATOp OBLJI COEMHEH MapauleIbHO C IPYTUM KOHJEHCATOPOM €MKOCThIO 5°
10-3 ®. Kakoe koiM4ecTBO SHEPIUU NEPBOr0 KOHJIEHCATOPa U3PACXOyeTcsl Ha 00pa30BaHUE HCKPHI B
MOMEHT ITPUCOEANHEHNS BTOPOTrO KOHAEHcaTopa?

Onpenenutb CPeIHIO CKOPOCTh YHOPSAAOYEHHOTO ABMKEHUS JIEKTPOHOB B MEIHOM MPOBOJHUKE MPU
cuie Toka B HeM 10 A u ceyeHuu npoBoHUKA | MM, [IpuHATH, 4TO HA KaXXIBIA aTOM M€ MPUXOIUT-
Cs1 10 J1Ba 3JIEKTPOHA IPOBOJAUMOCTH.
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Nmeercs npegHa3HAuYEHHBIN AJIS U3MEPEHUsS TOKOB /10 15 MA amriepMeTp ¢ BHYTPEHHUM CONPOTHUBIIE-
HueM 5 Om. Kakoe compoTuBieHHe HAI0 B3ATh U KaK €ro BKIIOUUTh, YTOOBI ATUM MPUOOPOM MOKHO
0b110 U3MepsATh: 1) Tok 10 150 MA; 2) Hanpsixenue 1o 150 B?

Harpesatenb 37eKTpruecKoro 4aifHuka umeer 1Be cekuuu. [Ipu BKItOUeHHH OJHON U3 HUX BOJA B yaii-
HUKE 3aKUIUAT 4Yepe3 15 MUHYT, NpH BKIIOYEHUH Apyroi — yepe3 BpeMsa 30 muHyT. Yepes kakoe Bpemsi
3aKUTUT BOJIA B YaWHUKE, €CIIM BKIFOUUTH 00€ CEKIUU 1) mocieoBaTeNbHO; 2) mapauieabHO?

Tox B mpoBosHuKe conpotuBiieHneM R = 100 Om paBHOMepHO HapacTaeT oT lp = 0 10 Inax = 10A B Te-
yenue Bpemenu 7= 30 c. YeMy paBHO KOJIHUYECTBO TEIUIOTHI Q, BbIACTUBIIIEECS 3a 3TO BpeMs B POBOJI-
HUKE?

Ot ucrounuka ¢ Hanpsukenuem 100 kB tpebyercs mepenath Ha paccrosaue | = 5 kM momuocts P
=5000 xBt. lonyctumas noteps Hanpsikenus B mpoBojgax AU =1 %. Paccuutath MUHHMaNbHOE ceve-
HHE S MEIHOTO MPOBOA, IPUTOIHOTO JUIS STOH HeH. Y aenbHoe conpoTuBieHne e p = 0,017-10
OmM-cm.

[IpoTOH U 31EKTPOH, YCKOPEHHbIE OJMHAKOBOW Pa3HOCTHIO MOTEHIMANIOB, BJIETAIOT B OJJHOPOJIHOE Mar-
HUTHOE 1oJie. Bo CKOJIBKO pa3 paanyc KpUBHU3HBI K] TPAEKTOPHUH MPOTOHA OOJIBIIE paANyCca KPUBU3HBI
R, TpaekTopuu 3nexkTpona’?

Tok /=20 A, mpoTekas 110 KOJIbIly U3 MEIHOI IPOBONOKH cedeHneM S = 1,0 Mm%, co3aer B LeHTpe
KOJIbIIa UHAYKIHMIO MarHuTHOro nous B = 0,2 mTn. Kakas pa3HocTh MOTEHIIMATIOB MPUJIOKEHA K KOHIIaM
MIPOBOJIOKH, 00pa3yrolel Koiabiio?

[To npsiMOMY rOpU30HTAIBHO PacOI0KEHHOMY IIpoBoAYy npomyckaroT Tok |1 = 10 A. Ilox Hum Ha pac-
ctosauu R = 1,5 cM HaxoAuTCA MapajieNbHBIN €My aTlOMUHUEBBII IPOBOJ, 110 KOTOPOMY IPOIMYCKAIOT
Tok |, = 1,5 A. Onpenenuts, Kakoi JOJDKHA OBITH TUIOIIAIL IOMEPEYHOTO CCUCHUS! ATFOMHHHEBOTO
IIPOBO/A, YTOOBI OH yAEPKUBAJICSA HE3aKpeIUIeHHbIM. [loTHOCTD anmtomunus P = 2,7 r/em’,

Karymka amusoit | = 20 cm umeer N= 400 ButkoB. [1101maap momnepevyHoro ceyeHus KaTymka S = 9
cMm2. Haiitu unnyktuBHOCTh L1 karymku. KakoBa Oyner MHAYKTUBHOCTH Lo KaTymiku, ecnu BHYTph Ka-
TYLIKU BBEJCH JKEJe3HbIH cepleuHuk? MartuTHas NpOHMLAEMOCTh Marepuana cepaeunuka u = 400.
Onpenenutsb 3Heprut0 Wy, MarHUTHOTO 10JIs B KaTylke npu Toke | =2 A B 00oux ciyyasx.

Karymka umeer unaykruBHocts L = 0,144 I'n u conporusnenue R =10 Om. Yepes kakoe Bpems t nmocie
BKJIFOUEHUS B KaTYyIIKE TOTEYET TOK, PABHBIN NIOJOBUHE YCTAHOBUBILIETOCS ?

B nens nepemenHoro Toka HampsbkeHueM U BKITIOUEHBI MOCIIE0BATEIbHO €MKOCTh C, COTPOTHUBIIEHUE
R u unnyktuBHOCTh L. Haiitu Hanpspkenue U, ecian M13BECTHO, YTO MaJieHUE HaNpsHKEHUS Ha KOH/IEHCa-
tope paBHo Uc = 20 B, na unaykrtuBHoctu U = 2UC, nHa conporusienun Ur = 2 UC. Haiitu yron
caBura (a3 Mexay TOKOM U HalpsKEHUEM.

NunyxtuBHOCTH L = 22,6 MI'H 1 conpoTuBieHne R BKIIOUEHBI MapauielbHO B LIENb EPEMEHHOTO TOKa
yactoroi V = 50 ['u. Halitu conpoTtuBnenue R, eciau U3BECTHO, UTO CIBUT (ha3 MEX]y HANPSDKEHUEM U
ToKOM @ =2 /3.

KosebarenpHbIil KOHTYP COCTOMT U3 KOHIeHcaTopa eMKkocThio C = 2,22 u® u karymku jamHoit | = 20
cM u paxuycoM R = 5 cm u3 meqHoii npoBonoku nuamerpom d = 0,5 mm. Haiitu norapudmuyeckuii ne-
KpeMEHT B 3aryxaHus KoneOaHuil.

[Tnockas 3neKTpOMarHUTHAs BOJIHA PACIIPOCTPAHAETCS B OHOPOAHON M30TPOITHOM Cpefie C AUDIIEKTPH-
YECKOM NMPOHMIIAEMOCThIO ¢ = 2 M u = . AMIUIMTY/AA HalpsHDKEHHOCTH 3JIEKTPUUECKOTO MOJIS BOJIHBI
En=12 B/M. Onpenenuts pa3oByr0 CKOPOCTh BOJHBI M aMIUTUTYy HaNpsyKEHHOCTH MarHUTHOTO ITOJISI
BOJIHBI.

Bomnpocs k 3k3ameny (3-# cemecTp)

CseroBasi BojHA. YpaBHEHHE MOHOXPOMAaTHYECKOW BOJIHBI M ee mapamerpsl. YacrtoTa u
JUIMHA BOJIHBI B Pa3JIUYHbIX CPElax.
I'eomeTpuyeckas onTUKa Kak MpeAesbHbIN c1ydal BOTHOBOW onTukH. [IpuHnnn depma.
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3aKOHbBI T€OMETPUUECKON ONTHUKH.

SIBNEeHME NOJIHOTO BHYTPEHHETO OTpaXkeHHs1. BOJIOKOHHAs onTHKA.

Tonkue nuH3bl. OnTHueckas cuia JuH3bl. opmyna nmuH3bl. [locTpoenue nzodpaxenuii B
TOHKHUX JIMH33X.

OcHoBHBIE (POTOMETPUUYECKUE BETMUUHBI 1 X €MHULIBI n3Mepenus. Kpuas BunHOCTH.
Tonkue nunu3bl, BUABI 1UH3. opmyna auH3bl. OnTHYECKas CUila JIMH3HI.

Wutepdepeniyst cBeTOBBIX BOJH. KorepeHTHOCTh BOJH. METO/IbI MOTyYeHHsI KOTepeHT-
HbIX BOJIH. IHTepdepenunonnas cxema lOHra.

WNutepdepeHIiyst B TOHKUX IUIACTUHKAX (TUIOCKOAPaIEIbHbIX, KIMHOBUTHBIX ).
HNuTtepdepomerp MalikenbcoHa — KOHCTPYKIIUS U IPUMEHEHUE

Hudpakuus csera. [lapamerp mudpakuuu. [Ipunnun Itoiirenca. Ilpunnun Iroiirenca-
®dpenerns.

Judpakuus Openenst Ha KPyTriIoM OTBEPCTUHU. 30HHAS MJIACTUHKA.

Hudpakmus Opaynrodepa Ha menn. udpakimonnas pemerka.

Judpakuust peHTTeHOBCKHX JIyueil Ha MPOCTPAHCTBEHHBIX KPUCTAIUTMUECKUX PELIeTKaXx.
®dopwmyna Bynbda-bparra.

EctecTBeHHbII U Mosspu30BaHHbINA cBeT. Buabl noaspuzanuu OMB. Yactuuno nomisipu-
30BaHHBIN CBET, CTENIEHb €T0 MOJSAPU3ALIH.

[Tonsipu3anus cBeTa Npu OTpakeHUU U MperoMiIeHuH. 3akoH bprocrepa.

[Tonsspuzanus cBeTa IpU ABOWHOM Jy4enperaoMieHuu. EcTecTBeHHas M MCKYCCTBEHHas
AQHNU30TPOIHUSL.

OnTnueckas akTMBHOCTBH BeEIlleCTBA. Bpaienue miockoctu nosspusauuu Onrudeckas
AaKTMBHOCTH BELIECTBA. BpalieHue IoCKOCTH MOJSIpU3aun

Mucnepcus ceera. HopmaibHass M aHOMalIbHas JUCHEpCUs. DJIEKTPOHHAs TEOpUS AMC-
IIEPCUH CBETA.

[Tornomenue cBeta BemectBoM. 3akoH byrepa-Jlambepra. Koadduuuent nornouieHus.
CHexTpsI MOTJIOICHUS.

Paccesnue cera. Paccesnue Panes. [lonspusanus paccessHHOro cBera.

TernnoBoe wm3nmydenue. M3imyuarenbHass W TOTJIONIATENbHAS CIOCOOHOCTH TeN. 3aKOH
Kupxroda. AGCONMIOTHO YepHOE TEI0.

3aKoHBI U3TyYeHUs a0CONMIOTHO 4YepHbIX Te: 3akoH Ctedana-bonsiimana, Buna, Panes-
Jl>xuHca.

KBanToBanue sHepruu n3iydeHus abcomtoTHo yepHoro Tena. @opmyna [lnanka.
['nnore3a DiiHIITEHA 0 CBETOBOM KBaHTe. POTORIEKTpUUECKHH I PEKT.

Buemnwnit potordpdext. YpaBuenue Ditnmrerina. [Ipubopsr Ha ocHoBe hoTodddekTa.
TopMo3HOE PEeHTIeHOBCKOE U3TyueHue. PeHTreHoBCcKas TpyOKa.

KomnToHOBCKOE paccesiHie CBETaA.

JlaBneHue cBera.

Omneit bote. ®otonbl. KopnyckynspHO-BOIHOBOM Ayanu3M CBETa.

CnoHTaHHOE U BBIHYKIEHHOE U3JIydE€HHUE. Y CUIIEHNE CBETA IIPU NPOXOKICHUM YEPE3 UH-
BEPCHO 3acCelIeHHYI0 cpely. O01mas cxema ONTHYECKOro KBAaHTOBOTO I'€HEPATOPA.
CaolicTBa 1a3zepHOro usnydeHus. [Ipumenenne nasepos.

KopnyckynspHo-BoiHOBOW Ayanu3M BemiecTBa. [umore3a ne bpoiinsa. OneiTel mo gu-
(bpakuuu IEKTPOHOB.

CaoiicTBa BoJIH Jie bpoitnst. BeposTHOCTHBIN cMbIca BOJIH e bpoits.

CootHolenre HeonpeaeaeHHocTel I eiizendepra 1 BEIBOIbI U3 HUX.

CocTosiHMEe YacTULIbl B KBAaHTOBOM MexaHuke. Y paBHeHue [llpenunrepa (BpeMeHHOE).
Pemenune cranmonapuoro ypasHenus Llpeannrepa B ciydasx ABM>KEHHUSI CBOOOIHOM ya-
CTHIIbI, JIEKTPOHA B MOTEHLIUAIBHOM sIME.

Mogpens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO a-4acTUI[ BEIECTBOM.
Snepnas monens atoma Pezepdopna.

CrniekTpanbHble CEpUU U3IYYEHHs aTOMa BOJOpO/ia
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40.
41.

42.
43.

44,

45.

[Tocrynatel bopa. Monens atroma Bogopoza o bopy.

BonoponononoOHasi cucrema B KBaHTOBOM MexaHUKe. [IpocTpaHCTBEHHOE KBaHTOBAaHHUE.
CnuH 3J1eKTpoHa.

[Tpuniun [Maynu. Ilepuoanyeckas cucrema 35eMeHTOB MeHeneena.

Hyxnonnas mozaens sapa. [IpoToHsl 1 HEUTPOHBL. 3apsia U MaccoBoe yucio sapa. M3zoro-
bl ¥ ©1300apHI.

SnepHble cuibl, yCTOMYMBBIE U HEYCTOMUMBBIE Apa. DHEPIHs CBA3M U YCTOMUMBOCTD S/~
pa. Jledexr macc.

PaanoakTHBHOCTB. 3ak0oH paJinOaKTHBHOTO pacnaja. a-, -, y-u3inydenue. [IpaBuia cMeleHusl.

1.

10.

11.

12.

33[[3HI/ISI JJIA TIPOBEACHUA IK3aMEHa

B BakyyMme BIOJb OCH X paclpoCTpaHsEeTCsl IIOCKask 3JIEKTPOMAarHUTHasi BojaHa. VIHTEHCUBHOCTH BOJI-
HBI, T.€. CPEIHSA YHEPrUs, IPOXOLALIAsl YePE3 eAUHUILY TIOBEPXHOCTH 3a €AMHUIY BPEMEHH, COCTABIISA-
er 21,2 MxBt/™?. Onpenenuts aMIUIUTYAY HaIPS’)KEHHOCTH JIEKTPUYECKOTO T10JIsI BOJIHBI.
DneKTpOMarHuTHas BoJiHA ¢ yacToTo 4 MI'Il mepexoauT U3 HEMarHUTHOM CpeJibl C AUAJIEKTPUUECKON
IPOHHIIAEMOCTBIO € = 3 B BakyyM. OnpeienuTs npupaiieHne A A JUTMHbBI BOJHBI.

[Mpeamer pacrosioskeH Ha paccrosHuM l1= 25 cM mepen nepeanuM (HOKYycoM COOHMparolieil JHH3HI.
N300paxeHue npeaMeTa HaxoauTcesl Ha paccrosiHun |,= 36 oM 3a 3agHuM pokycom. Onpenenure $o-
KycHOe paccrosinue f nuH3bI, ee onTHueckyto cuiy @, a Takke JHHeHHoe (onepeyHoe) ypeandeHue S

B onbite FOHTa OTBEpCTHS OCBEMIAIOTCS MOHOXPOMATHYECKUM CBETOM C JUIMHOW BONHBI A= 600 HM.
Paccrosinue mexxay otBepctusimu quadparmbl  d = 1 MM, pacCTosiHEE OT OTBEpPCTHH 10 SkpaHa L= 3 M.
HaiiTi nmonoxeHue Tpex NepBbIX CBETIBIX MOJIOC.
B ombite ¢ naTepdepomerpom MaiikenbcoHa Uil CMEIICHUsT HHTEPPEPEHIIMOHHON KapTUHBI Ha AM =
400 mosoc HEOOXOAUMO MEPeMeCTHTh 3epKaiio Ha pacctosaue | = 0,1 mm. Onpeaenure AIMHY BOJHBI
MaJIaroIIero CBeTa.
Ha nudpakunonnyro pemerky HOpMalbHO TMajgaeT my4ok cBera. HarpueBas nmuuus (41 = 589 M) maer
B CIIEKTPE MEPBOTO MOpsAKa yroi nudpakuuu 6= 17° 8", Hexkoropas imHMS aeT B CHEKTPE BTOPOTO
nopsaKa yroi Audpaxauu 6,= 24° 12°. Haiitu JUIMHY BOJIHBI A7 3TO# nuHUM U yucio N mTpuxoB Ha
€IMHULLY JJTMHBI TU(PAKIMOHHON pEeIIeTKH.
JudpakiuronHas KapTHHA HAOI0AaeTCs Ha PacCTOSIHUU | =4 M OT TOYEYHOT0 MUCTOYHHUKA MOHOXpOMa-
THUYECKOTo cBeTa ¢ JuInHOW BOJHBI 4 = 500 HM. [locepenuHe Mexay SKpaHOM M HCTOUHHUKOM CBETa IO-
MellleHa Juadparma ¢ KpyrisiM oTBepcTHeM. Ilpu kakom paauyce R oTBepcTHs LeHTp AUQPPaKIUOH-
HBIX KOJIeIll, HaOJII01aeMbIX Ha dKpaHe, OyaeT Hanbosiee TEeMHBIM?
ITapaUTeNbHEINA TydOK PEHTTEHOBCKOTO M3/IyUeH s MagaeT Ha rpanb kpuctamia. [lox yrmom 6 = 65° k
IUIOCKOCTH TpaHH HAOII0AaeTCs MaKCUMYM TEpBOTro mopsiaka. PaccrosHue d MexTy aTOMHBIMH TUIOC-
KocTaMu Kpuctamia 280 nM. OnpeenuTh AIMHY BOJIHbBI A PEHTI€HOBCKOT'O U3Ty4EHHUS.
CreneHp noysipu3alMy YacTUYHO MOJSpU30BaHHOrO cBeTta pasHa 0,5. Bo ckonb pa3 oTinmyaercs Mak-
CUMaJIbHas NHTEHCUBHOCTD CBETA, MPOITYCKaeMOTr'0 Yepe3 aHaIn3aTop, OT MUHUMaIbHON?
Bcnencrsue n3MeHeHus: TeMnepaTypbl a0OCOIIOTHO YEPHOIO Teja MaKCUMYM SHEPIMH M3JIy4eHUs CMe-
ctuics ¢ Ay = =2,4 mxkm Ha Ay = 0,8 MkM. Kak 1 BO CKOJIBKO pa3 M3MEHMUJIACh YHEPTreTUYECKasi CBETHU-
MOCTb Tena?
JuameTtp Bosib()paMOBOi CIIUpAIIU SJIEKTPHUYESCKO JTaMITbl HakanuBanus paseH d = 0,3 MM, [uInHa cIiu-
pamu | = 5 cm. [pu BrirodyeHun amibl B ceth Hanpsbkennem U = 220 B uepe3 nammy teuet Tok | =
0,31 A. Haiitu temneparypy 7' cnupanu. Cuurarh, 4TO MO YCTAaHOBJIIEHUH PaBHOBECHS BCE BBIACIAIO-
nieecs B CHOHUpalIM TEIJIO TEpsAeTCs B BUAE U3IMydeHMs. OTHOIIEHUE JHEPreTUYECKMX CBETUMOCTEN
BOJIb()pama M abCOIOTHO YSPHOTO Tea Ul AaHHOoH Temmeparypsl K = 0,31,
Ha noBepxHoCTh nuTHA MagaeT MoHOXpoMaTHueckuil cBet (4 = 310 uHM). UToObI MpeKpaTuTh IMUCCUIO
AJIEKTPOHOB, HY)KHO TPHUJIOKUTH 3aJCPKUBAIOIIYI0 pa3HOCTh noTeHnuanoB U He menee 1,7 B. Omnpe-
JeNUTh paboTy BeIX0/1a A JIUTHUSL.
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13. Onpenenuts SHEPTUIO & Maccy M U UMITYJIbC P (HOTOHA, KOTOPOMY COOTBETCTBYET JJIMHA BOJIHBI A =
380 am (puoseroBas rpaHuIa BUAMMOTO CIIEKTPA).

14. PeHTreHOBCKOE M3ITyYEHHE C JJIMHON BOJHBI A = 20 M HCHBITHIBAET KOMITOHOBCKOE PACCESTHHE MO
yrnom ¢ = 90° . Haiit u3MeHeHue A A JUTHHBI BOJIHBI PEHTTCHOBCKOrO M3JIYUCHHUS TIPU PACCESHHH, a
Takke sHepruro We U UMITYJIbC pe DJIEKTPOHA OTAAYH.

15. DnexTpoH, Ha4YaIbHON CKOPOCTHIO KOTOPOTO MOKHO MPEHEOpeUb, MPOIIesl YCKOPSIOUIYIO Pa3HOCTh MO-
tennuanoB U = 51 B. Haiitu nnmuny BosiHb! 1e bpoiins 4.

16. Ha rpanp HEKOTOPOTo KpHCTaLia mox yriaoM ¢ = 60° k ee OBEPXHOCTH NajfaeT MapalIelbHEIH MTyqoK
AJIEKTPOHOB, JBMKYILUXCS C OAMHAKOBOW CKOPOCThIO. ONpenenuTh CKOPOCTh ¥ JIEKTPOHOB, €CIU OHU
UCIIBITBIBAIOT MHTEPPEPEHIIMOHHOE OTpaKEHHE TEepBOro mopsaka. PaccrosHue d Mexay aTOMHBIMU
IUIOCKOCTSMU KpucTasuia paBHo 0,2 HM.

17. llpennonarasi, 4To HEONPEAENECHHOCTh KOOPIMHATHI JBHKYIICIHCS YacTULIBI paBHA J1€OpOIIEBCKOM
JUTUHE BOJIHBI, ONIPE/ICIUTh OTHOCHTEIILHYIO HEOMPECICHHOCTh UMITYJIbca Ap/p 3TO# YaCTHIIBL.

18. Kunetnueckast sueprusi K 31IeKTpoHa B aTOME BOJOPOJA COCTaBisieT BenuunHy nopsaka 10 sB. Uc-
MOJIb3Yysl COOTHOIIIEHUE HeomnpeaeneHHocTel ['eiizenOepra, olleHUTh MUHUMANbHbBIC JIMHEWHbIE pa3Me-
pBI aTOMa.

19. BeruucnuTh paguyc nepBoid opOUTHI aTOMa Bojopoaa (OOPOBCKHUI pagryc) W CKOPOCTh DJIEKTPOHA Ha
3TO# opouTeE.

20. Haiiti momHyto sHepruio £, BO30YKIEHHOTO COCTOSHHA aTtoma renus He', ecnm mpu mepexoze B oc-
HOBHOE COCTOSIHHE ATOT MOH UCITYCTUJI MOCJeI0BaTeNIbHO ABa OTOHA C [UTMHAMHU BOJH A1 = 108,5 HM 1
A2=30,4 M.

7.4 Meroauyeckue MaTepuaJibl, ONpeae/siomue npoueaypbl ONeHUBAHUA 3HAHMM,
YMEHUM, HABbIKOB, XapaKTEePU3YIOLIUX 3TANBI (POPMHUPOBAHUA KOMIIETECH UM

KoHTpoJsib 0CBOEHHMS AUCHUILUIMHBI NMPOBOAUTCS B cooTBercTBUM C¢ [lnm Kyol'AY 2.5.1
«Tekymuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS aTTECTALMS O0yUarOIIUXCS».

KpuTtepumn onieHKu, mKajaa oneHUBAHUS MPH BHINOJIHEHUN KOHTPOJIbHBIX padoT

OrneHrBaeTcst 3HaHUE U IOHUMAaHUE MaTepuala, COCOOHOCTh K €ro 0000IIeHNI0, KPUTHU-
YECKOMY OCMBICIICHUIO, CUCTEMATU3AIINH, aHATTU3Y.

OTMeTKa «OTJIMYHOY» — 33JJaHUE BBITIOJHEHO B TIOJHOM O00OBEME, B JIOTUYECKUX PACCYXK-
JIEHUSX TIPU PEIICHUH 3a7a4 HET OIMUOO0K, 3a]]a4 PElIeHbl PAllMOHATILHBIM CIIOCOOOM.

OTMeTKa «XOpOoIl0» — 33/IaHWE BBHITIOJHEHO MPABUIBHO, B JIOTHYECKUX PACCYKICHUSIX
IIPY PENICHUH 3a7a4 HET CYIIECTBEHHBIX OIMMOOK, HO 33/1aud PEIICHbI HePaIMOHAIBHBIM CITO-
coboMm, 00 AOMYyIIEHO HEe 00Jiee TBYX HECYIIECTBEHHBIX OIIMOOK.

OTMeTKa «yd0BJIETBOPUTEIbHO» — 3aJaHUE BBHIMOJHEHO MPABUIBLHO HE MEHEe YeM
HAITOJIOBUHY, B JIOTHYECKUX PACCYKICHHUSIX TPH PEUICHUHN 33]1a4 HET CYIICCTBEHHBIX OIIMOOK,
HO JIONYIIIEHA CYIIECTBEHHAs OIMMOKAa B MATEMAaTHYECKUX pacdyéTax.

OTMeTKa «Hey10BJIETBOPUTEIBHO0» — UMEIOTCSl CYIIECTBEHHBIE OIMMUOKH B JIOTMYECKHUX
pacCy>XKJIEeHUSX TPU PEIICHUH 3a7]a4 UK PEIIeHNEe OTCYTCTBYET.

Kpurepuu oueHk# 3HAHMH CTY/ICHTOB NPHU NMPOBEACHUHN TECTUPOBAHUS

[lenbro TeCTUPOBAHMS SIBJISETCS BBISIBICHUE YPOBHS 3HAHUUM CTYJEHTOB, OLICHKA CTEIIEHU
YCBOEHHUSI UMU Y4EOHOTO Kypca, CTUMYJIMPOBAHUE aKTUBHOCTU UX MMO3HABATEIILHON JICSITEIHHO-
CTH TIpU 00ECTICUCHUU €UHBIX TPEOOBAHUM K OI[EHKE 3HAHMIA.

TectoBbie 3amanus 1o aucuuruinHe «®duszrkay BKIOUEHBI B 0a3y TECTOBBIX 3aJaHUN
«Du3uka» B KOHCTPYKTOPE TECTOB aJalITUBHOW CTPYKTYPbl TECTUPOBAHUSI U UMEIOTCS B HAJIU-
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ynn B LlenTpe nundopmanmnonusix texnonoruit Kyol'AY.

OlieHKa «OTJUMYHO» BBICTABIISCTCS MPHU YCIOBUM MPABUIBLHOTO OTBETA CTYJEHTAa HE Me-
Hee yeM 85 % TeCTOBBIX 3aJlaHHi;

OlIeHKa «XOPOIII0Y» BBICTABIISCTCS MPH YCIOBUU MPABUILHOTO OTBETA CTYJIEHTAa HE MEHEE
yeM 70 % TecTOBBIX 3aJaHUM;

OlieHKa «yI0BJIETBOPUTEIbHO» BHICTABIISACTCS IPHU YCIOBUM MPABUIBLHOTO OTBETA CTY-
nenTa He meHee 51 %; .

OneHKa «HeyI0BJIETBOPUTEIbHO» BBICTABISCTCS MPU YCIOBUM TMPABUIBHOTO OTBETA
cTyaeHTa MeHee ueM Ha 50 % TecTOBBIX 3alaHUM.

KpuTtepun onieHKH 3HAHMI CTYI€HTOB NPH NMPOBEIeHNH TEXHUYECKOI0 JUKTAHTA

TexHrueckuil AMKTAHT MPOBOJUTCS MOCIE U3YUCHUSI TEKYIIIEH TeMbl B Hauaje mpaKkTuye-
ckoro 3aHsaTus. [Ipu npoBeAeHUN TEXHUYECKOTO AMKTAHTA, COCTOSIIETO U3 MATH BOIMPOCOB Ha
3HaHWE ONpEeJEICHUM, MOHATHH U (HOPMYJ OLICHKA COOTBETCTBYET KOJMYECTBY MPABMIBHBIX
OTBETOB.

Kpurepusamu ounenku pedepara siBISIIOTCH: HOBU3HA TEKCTa, 000CHOBAaHHOCTh BbIOOPA
UCTOYHUKOB JINTEPATYPhl, CTETIEHb PACKPBITUS CYLIHOCTU BOIIPOCA, COOIIOIEHNsI TpeOOBaHUH K
0hOopMIICHUIO.

Texcr pedepara MoKEH CoAepX aTh apryMEHTUPOBAHHOE W3IIOKEHHE OMPEIeICHHOU
TeMbl. PedepaT nomkeH ObITh CTPYKTYypHpOBaH (IO TJIaBaM, pasjenam, naparpadam) U BKIIO-
4aTh pa3fieNbl: BBEACHNE, OCHOBHAS YaCThb, 3aKII0YEHUE, CITUCOK HUCIIOIb3yEeMbIX HCTOYHHUKOB.
B 3aBucumocTu OT TemaTHKu pedepara K HEMYy MOTYT ObITH O(DOPMIICHBI MPUIOKEHUS, CO-
JeprKalie JOKYMEHTHI, HILTIOCTPAINH, TAOTHIIbI, CXEMBI U T. 1.

OrneHka «0TJIIMYHO» — BBINIOJIHEHBI BCE TPEOOBAHUS K HAIlMCAaHUIO pedepaTta: 0003HaUEHA
npobsieMa 1 000CHOBaHA €€ aKTyaJIbHOCTb; C/IE€JIaH aHaJIM3 pa3jIMYHbIX TOYEK 3PEHHUs Ha pac-
CMaTpPUBAEMYIO ITPOOJIEMY U JIOTHYHO U3JI0’KE€Ha COOCTBEHHAs MO3UIMS; C(HOPMYIINPOBAHbI BbI-
BOJIbI, TEMa PACKPBITA TMOJHOCTHIO, BhIAEPXKaH 00BEM; COOMIOEHBI TPEOOBAHUS K BHEIIHEMY
0(hOPMIICHUIO.

OreHKa «X0poII0» — OCHOBHbIE TpeOOBaHUS K pedepary BHIIOJHEHBI, HO MPU 3TOM J0-
MyIIEHBl HEOUETHI. B 4aCTHOCTH, MMEIOTCSI HETOYHOCTH B U3JIOKEHUU MaTepHalia; OTCYTCTBY-
eT JIOTUYeCKasi MOCIeA0BaTEIBLHOCTh B CY)KIICHUAX; HE BBIAEpKaH 00BEM pedepaTa; UMEIOTCS
yOyILIEHUs B 0(pOPMIICHHH.

OreHKa «y10BJIETBOPUTEIbHO0» — IMEIOTCS CYIIECTBEHHBIE OTCTYIJICHUS OT TPEOOBaHMI K
pedepupoBanuto. B yacTHOCTH: TeMa OCBelleHa JIMIITb YaCTUYHO; TOMYIIEHBI (DAKTHUECKHUE OIINO-
KU B COJIEpKaHNU pedepara; OTCYTCTBYIOT BBIBOIBI.

OneHka «HeyA0BJIEeTBOPUTEIbHO» — TeMa pedepara He pacKphiTa, OOHAPYKHBACTCS
CYILLECTBEHHOE HEMOHUMaHHe Mpo0JieMbl WK pedepaT He MPEeACTaBIICH.

Kpurtepuu oueHku q0oKjaana

OneHuBaeTcsi 3HaHWE MaTepuaa, CHOCOOHOCTb K €ro OOOOIICHHI0, KPUTUYECKOMY
OCMBICJICHHIO, CHUCTEMaTH3allui, YMEHUE aHAIU3UPOBATh JIOTUKY PacCyKIEHUI U BbICKa3bIBa-
HU, HABBIKY IMyOJMYHON peuu, apryMEHTaluH, BEJACHUS TUCKYCCUH U MOJIEMUKH, KPUTUYECKO-
ro BOCHpUATHS HHPOPMALIUH.

OrneHkKa «OTJIMYHO» CTABUTCS, €CIU CTYACHT MOJHOCTHIO YCBOWII YYEOHBIN MaTepHal;
NPOSIBIISIET HABBIKK aHajn3a, 0000IIeHus, KpUTHYECKOTO OCMBICIIEHUS, MyOIMYHON peuu, ap-
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TYMEHTAIlUH, BEJICHUS TUCKYCCUU U MOJIEMUKH, KPUTUIECKOTO BOCIpUATHS HHPOpMAIUU; Ma-
TE€pUaj HU3J0KEH IPaMOTHO, B OMNPEACIICHHOW JOTMYECKOW MOCIEA0BATEIbHOCTH, TOYHO HC-
MOJIB3YETCA TEPMUHOJIOTHS; MOKA3aHO YMEHHE WJUIFOCTPUPOBATh TEOPETUUYECKHUE IOJOKEHUS
KOHKPETHBIMU IIPUMEPaMU, IPUMEHSATh UX B HOBOW CHUTYallMH; BBICKA3bIBATh CBOIO TOUKY 3pe-
HUS; IPOJIEMOHCTPUPOBAHO YCBOECHUE PAHEE U3YUYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB.

OneHka «XOpouIo» CTaBUTCS, €CIM OTBET YAOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSIM Ha
OIICHKY «5», HO IIPU 3TOM MMEET OJIMH U3 HEJOCTAaTKOB: B YCBOCHUM y4eOHOIro MaTepualia J1o-
MyIIEHbl HEOOJNbIINE MPOOEIbl, He UCKA3MUBILKE COACPKAHUE OTBETA; JOMYIICHBI OJUH — JBa
Hejo4YeTa B (JOPMUPOBAHUHU HABBIKOB MyOJIMYHON peyH, apryMEHTAalluU, BeIEHUsI TUCKYCCUU U
MOJIEMHKH, KpUTHUECKOTO BOCHPUATHS HHPOPMALIH.

OueHKa «yA0BJETBOPUTEIbHO» CTaBUTCS, €CIIM HEIOJIHO WM HEMOCIEA0BATEIbHO pac-
KPBITO COJEPKaHHE MaTepHalia, HO MOKa3aHo o0llee MOHUMAaHUE BOIPOCa U POJEMOHCTPUPO-
BaHbl YMEHUS, JOCTATOYHbIE ISl TAJbHEHIIEr0 YCBOEHHUS MaTepHalia; UMENNCh 3aTPyAHEHUS
WIM JIOMYIIEHBI OIIMOKKA B ONpENECICHUU MOHSITHM, UCIONIb30BAHUNA TEPMHUHOJIOTUM, UCIPaB-
JIEHHBIE I10CJIE HECKOJIBKUX HABOIAIIMX BOIIPOCOB.

OneHKa «Hey/I0BJIEeTBOPHUTEIbHO» CTABUTCS, €CJIIM HE PACKPBITO OCHOBHOE COJIEP)KAHUE
y4eOHOTO MaTepHaia; oOHapy>KEHO He3HaHUE WM HeTIOHMMaHue O00Jbleii min Hanbosee Bax-
HOW yacTH y4eOHOTo MaTepuaia; JOMyUIEeHbl OINOKN B ONPEICICHUN TOHATHM, IPU UCTI0Nb30-
BaHWH TEPMHUHOJIOTHH, KOTOPBHIE HE UCIPABJIEHBI IIOCIIE HECKOJIBKHUX HABOJALIMX BOIIPOCOB; HE
c(OpMHUPOBAHbl YMEHHUSI U HABBIKM MyOJUYHON peyH, apryMEHTAllUM, BEIACHUSI TUCKYCCUM U
MOJIEMHKH, KpUTHUECKOTO BOCHPUSITHS HHPOPMALIHH.

Kpurepuu omeHku 3HAHMH CTYJAeHTA NPH BBINOJHEHUM JIA00PATOPHOH PaldOTHI:
OIICHUBAETCS 3HAHUE TEOPETUUECKOTO MaTepHralia, 3HAaHUE METOAUKH MPOBEACHUS SKCIIEPUMEH-
Ta, yMeHHe paboTaTh ¢ J1a0OpPaTOPHBIM O0OpPYAOBaHHEM M NPUOOpaMH MpU COOITIOACHUU TEX-
HUKH 0€30IM1aCHOCTH.

OLeHKa «OTJIHYHO» CTAaBUTCS MPU HAIMYUU TOJTHON TEOPETHUYECKOM M MPAKTUUYECKOU
TOTOBHOCTH K MPOBEACHUIO OIBITHBIX U3MEPEHUH, 00pab0OTKe M aHATU3Y MOJTYYEHHBIX PE3ylib-
TaTOB U BBITIOJHEHUH BCEX 3aJ]JaHUM B MTOJIHOM 00BEME.

OlLieHKa «XOPOLI0» CTAaBUTCS, €CIIM UMEETCS TEOPETUUYECKAsA U TPAKTUYECKAss TOTOBHOCTh
K MPOBEJICHUIO SKCIIEPUMEHTA, HO 3a/IaHUS BBITIOJIHEHBI C HEKOTOPHIMU HEJ0UETAMHU.

Ol1ieHKa «y10BJIE€TBOPUTEJIbHO)» CTABUTCA, €CIIU UMEIOTCS HEAOUYEThHI B TEOPETUUECKON U
MPAKTUYECKON MOJArOTOBKE K MPOBEACHUIO DKCIIEPUMEHTA, 3a/IaHUS BBHITIOJIHEHBI HE B MOJHOM
o0beMe.

OlieHKa «HEeY10BJIEeTBOPUTEIbHO» CTABUTCS MPU OTCYTCTBUU TEOPETUUECKON U MIPAKTH-
YECKOW MOJrOTOBKU K TPOBEJACHUIO DKCIIEPUMEHTA, MPHU BHIMOJIHEHUU 3aJaHUN JOMYIECHbI
rpyObIe OIMOKH.

KpuTtepun onieHKH puU NPOBeieHUU IK3AMEHA:

DK3aMeH SIBISIeTCS UTOroBoi (hopMOM oleHKH 3HaHuid. [IpoBoauTCs B 3aJaHHBIN CPOK,
coryiacHo rpaduky y4eOHOro mpoiiecca. IK3aMeH MPOXOoAUT B popme codbeceqoBaHus Mo Ouie-
Ty. Kaxx1p1il Ouner BKiIOYaeT JBa TEOPETUUECKUX BOIpoca U OJHY 3anauy. [Ipu BeicTaBieHun
OIICHOK YYUTBIBAETCS YPOBEHb MPUOOPETEHHBIX 3HAHUI, YMEHUN U HABBIKOB CTYJICHTA.

OuneHka «OTJIMYHO» BBICTaBISETCS 00ydaromeMycs, KOTOpbIi 00Ja1aeT BCECTOPOHHU-
MU, CUCTEMATU3UPOBAHHBIMU U TIyOOKHMMH 3HAHMSIMU MaTepuaia yuyeOHOW MporpaMmbl, Biia-
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JEIOIEMY Pa3HOCTOPOHHUMM HaBBbIKAMU M TMPUEMaMH BBINOJTHEHUS MPAKTUYECKUX padoT,
YCBOMBUIEMY OCHOBHYIO W O3HAKOMHUBILEMYCS C JONOJHUTENBHON JIMTEPATYypO, PEKOMEHO-
BaHHOW y4eOHOM IIporpaMMoH.

OneHka "Xopomo" BBICTABISIETCS CTYAEHTaM, MOKa3aBIIMM CUCTEMAaTUYECKUN XapaKTep
3HaHUM MO JAMCHUMIUIMHE, BJIAJCIONIEMy HEOOXOAUMBIMA HAaBBIKAMU U MPUEMaMH BBITIOJHEHUS
NPaKTHUYECKUX paboT, yCBOMBIIEMY MaTepual OCHOBHOM JHTEpaTypbl, PEKOMEHJIOBAaHHOU
y4eOHOM MporpamMMoii.

OneHka "ya0BJIeTBOPUTEIbHO" BBICTABISICTCA CTYJIEHTY, OOHAPY>KUBIIEMY 3HAHHUS OC-
HOBHOTO y4€OHO-TIPOrpaMMHOT0 Matepuaia B 00bemMe, HeOOXOAMMOM ISl AaJIbHEeHIIeld yueobl
U Tpeacrosiuieil padoThl MO CHENUATBHOCTH, CHPABJISIOMIMNACA C BBINOJIHEHUEM 3aJJaHUMH,
IPENyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMOMY C OCHOBHOM JIMTEpaTypOH, pPEKOMEHJIOBAHHOMN
IPOrpamMMoOii, HO TOMYCTUBILIUM TMOTPEIIHOCTH B OTBETE HA DK3aMEHE U MPH BBITIOJHEHUHU dK3a-
MEHAIMOHHBIX 33JIaHUH.

OrneHka "Hey10BJIETBOPUTEIBLHO'" BBICTABISIETCS CTYACHTY, OOHAPYKUBIIEMY MPOOEIIbI
B 3HAHUSX OCHOBHOTO y4€OHO-NPOrPaMMHOIO Marepuania, JOMYCTUBIIEMY NPUHIMIHAIbHBIC
OIIMOKH B BBIOJIHEHUH MPELYCMOTPEHHBIX IporpaMmoin 3agaHuil. OueHka "HeyJ0BIETBOPH-
TEJIbHO" CTABUTCS CTYIEHTAM, KOTOpPbIE HE MOTYT MPOAODKUTH OOYYEHHE WM MPUCTYIUTh K
po(eCcCUOHANBHOMN ESITENBHOCTH N0 OKOHYAaHUU By3a 0€3 JOIMOJHHUTENbHBIX 3aHATUN IO CO-
OTBETCTBYIOUIEH NUCLMILINHE.

8 IlepeyeHb OCHOBHOM ¥ JIONOJIHUTEILHOM YUueOHOI JIuTepaTypbl
OcHoBHasl yueOHas1 JIUTEpaTypa

1. Tpodumona T. . Kypc ¢pusuku : yued. nocodue /T.M. Tpopumosa. — 7-e usna., crep. —
M.: Bercm. mik., 2003. — 542 c. uin. — ISBN 5-06-003634-0. — 408 k3.

2. TamumeikoBa-bymkepuu .M. ®usuka. Yacte 1. Mexanuka. MonekynsapHas pusnka u
TEPMOJMHAMUKA. DJIEKTPUUECTBO U MAarHeTU3M [DJNEKTPOHHBIN pecypc]: yueOoHuk/ Tari-
neikoBa-bymkesnu .M. DnekTpoH. TEKCTOBBIE NaHHbIE. — MUHCK: BbImiimas mkoia,
2014. — 304 c. — Pexum pnoctyma: http://www.iprbookshop.ru/35562. — 3BC
«IPRbooks», o mapouito.

3. TammeikoBa-bymkesud .M. ®usuka. Yacte 2. Ontuka. KpanToBas ¢usuka. CtpoeHue
u (Gu3MUECKHEe CBOWCTBA BEIIECTBA [DJIEKTPOHHBIN pecypc]: yueOHuk/ TamuibpikoBa-
bymikeBnu M.M. —OneKTpoH. TeKCTOBbIE TaHHble.— MuUHCK: Bpiaiimas mkoina, 2014. —
232 c. — Pexxum moctyna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks», mo ma-
poJIIo.

JlonmosiHUTE IbHAS YueOHAasl JIUTepaTypa

1. Hemumuenko, B.U. ®usuka : yueOnuk / B.1. lemuguenko, N.B. lemuauenko. — 6-¢
u3n.,nepepad. u non. — Mocksa : UHOPA-M, 2016. 581 c.
—Pexxum noctyna https://new.znanium.com/]. — (Beiciiee obpazoBanue: bakanaBpuar).—
ISBN 978-5-16-010079-1 (print) ; ISBN 978-5-16-101800-2 (online). — Tekct: asek-
tpounsid. — URL: http://znanium.com/catalog/product/469821.
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2. ®Ousuka : yued. mocobue / A.B. Unpromonok [u ap.]. — Munck : HoBoe 3Hanue ; MockBa
: UHOPA-M, 2013. — 600 c. — (Briciiee o6pa3zoBanue).

— ISBN 978-985-475-548-9 (HoBoe 3nanue); ISBN 978-5-16-006556-4 (MHDOPA-M). —
Texcr: anextponnsiit. — URL: http://znanium.com/catalog/product/397226 .

3. Huxepos B.A. ®usuka. CoBpeMeHHbIN Kypc [DIeKTpOHHbIN pecypc]: yueOnnk/ Hukepos
B.A.— DnextpoH. TekcroBbie JaHHble.— M.: JlamkoB u K, 2016.— 454 ¢.— Pexum 110-
cryna: http://www.iprbookshop.ru/14114 .

— OBC «IPRbooks» mo maposo.

9 Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTepHeT»

[Iepeuens ObC
HaunmenoBanue pecypca TemaTuka
Znanium.com YHuBepcanbHas
IPRbook YHuBepcanbHast
HNznarenncTBo «JIanby» YuuBepcanbHas
Hayunas anekrponnas 6ubnuoreka eLibrary (PMHL), Science Index VHuBepcantbHas
Ob6pa3oBarenbHbii noptan Kyol'AY YHuBepcaipHas
Onexrpornsii Katanor 6udnmorexu Kyol'AY YHuBepcansHas
«ITOJITIPEI» Ilepuonuueckue n3nanus
(0630p CMN)
HOb (HammonanpHast 3eKTpoHHAS OMOIHOTEKA) YHuBepcanbHas

— PEKOMEHyeMble UHTEPHET CANTHI:
1. ba3bl naHHBIX, HTHPOPMAITMOHHO-CITPABOYHBIC U TIOMCKOBBIE cucTeMbl -http://ru.wikipedia.org
2. Bce nst crynenTa [ DaekTpoHHBIH pecype]: Pesxxum moctyma: https://www.twirpx.com.
3. O6pazoBaTenbHBIN BUICONIOPTAN [DIEKTPOHHBIN pecypc]: Pexxum qocryna:
http://univertv.ru/video/fizika/.

4. Marepuansl nopraia «OTKpbeITOe 00pa3oBaHue» [DNEKTPOHHBIN pecypc]: Pexum moctyma:
http://openedu.ru.

5. Hayunas snextponHas 6udmuoreka Www.eLIBRARY.RU

6. OOpazoBarensHbiii moptan KyoI'AY [Onektponnslii pecypc]: Pexum pocrtymna:
http://edu.kubsau.local

7. denepanbhblii nopTan «Poccuiickoe odopazoBanuey. -http://www.edu.ru/

8. denepanbHblii mopran «MmkeHepHoe oOpa3zoBanuey. -http://www.techno.edu.ru

9. ®enepanbHblil poH yueOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-index.html.
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10 Metoauyeckne yKazaHMsi JJisi O0Oy4arOUIMXCS 1O OCBOEHUIO JUCIIM-
NJIMHBI

1. Mexanuka: METOIMYECKUE YKa3aHHs K BRITMOJHEHUIO Ta0OPATOPHBIX padoT Mo Kypcy Gpusu-
ku /coct. Anekcanapos b. JI., [Tuns FO.1O., Bepounkas C. B. — Kpacnogap: Ky6I'AY, 2006. —
67 c. — Pexxum nocryma: https://yadi.sk/i/rZ5NzfovCRijQA.

2. MonekynsapHas Qu3rka 1 TepMOAMHAMUKA: METOJIMYECKHUE YKa3aHUsA K JJa0OpaTOpHBIM pado-
TtaM 1o kypcy ¢usuku / coct. Konecnukosa T.I1., CaBenko A.B., Bepounkas C. B. u op. —
Kpacnomap: KyoI'AY, 2012. —75 c. — Pexxum nocrymna: https://yadi.sk/i/FyrKGjunKTagdQ.

3. DNEeKTPUYECTBO: METOINYECKUE PEKOMEHAINH K JJa0OpaTOPHBIM paboTam Mo Kypcy GU3HKU
/ coct. Komecuukona T.I1., JTait6oBa JI.A., Paznosan O.H. u np.

— Kpacuonap: KyoI'AY, 2016. —72 c. — Pexxum nocryma: https://yadi.sk/i/ns-sNhOHtEUfCA.
4. Onrruka: madoparopHbii mpakTrkyM /coct. Konecnukona T. I1., Pasnosan O. H., beprmikasi I @. u
1p. — Kpacromap: Kyol'AY, 2017.— 110 ¢. — Pexxum noctyma: https://yadi.sk/i/oogwU_zmh6fGow.

11 Ilepeyenb UHGOPMANMOHHBIX TEXHOJIOTHH, MCIOJIb3yeMbIX MPHU OCY-
IIECTBJICHUN 00pPa30BaTeJbHOIO MpOLecca MO AUCHMILIMHE, BKJIKYas Iepe-
YeHb MPOrPAMMHOI0 O0ecreYyeHHs] 1 HH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM

WNHpopmalinoHHbIE TEXHOJIOTUH, UCIIOIB3YyEMbIE ITPHU OCYILIECTBICHUH 00pa30BaTEIbHOTO
npoluecca Mo AUCUUILIMHE MO3BOJIAIOT: 00€CIeYUTh B3aUMOACHCTBUE MEXy yYaCTHUKAaMH 00-
Pa30BaTENBLHOTO Mpoliecca, B TOM YHUCII€ CUHXPOHHOE U (MJIM) aCUHXPOHHOE B3aMMOJEHCTBUE
nocpenactsoM cet «HTepHeT»; GUKCHUpoBaTh X0 00pa30BaTENBHOIO MPOLIECCa, PE3YJIHTATOBR
POMEKYTOYHOM aTTECTalluy M0 JUCIUIUIMHE U PE3YJIbTaTOB OCBOEHUS 00pa30BaTENbHOM Mpo-
rpaMMbl; OPraHMU30BaTh MPOIECC 00pa30BaHUs MyTEM BU3yalM3alMU U3ydaeMol MHpopMaluuu
MOCPEICTBOM HCHOJb30BAHMS MPE3EHTALMM, y4eOHBIX (QUIBMOB; KOHTPOIUPOBATH PE3YJIbTATHI
00y4eHHsI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.

11.1 IlepeyeHb JMIEH3UOHHOTO IPOrPAMMHOI0 OOecIeYeHust

Ne HaunmenoBanue Kparkoe onucanmne
1 Microsoft Windows OmnepalnroHHas CUCTeMa
2 Microsoft Office (sxmouaer Word, Ex- [MakeT 0(hUCHBIX MPHIOKESHUIH

cel, PowerPoint)

3 Cucrema tectupoBanus INDIGO TectupoBanue
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12 MarepuaJibHO-TeXHH4YeCKoOe o0ecnevyeHue s 00y4eHUs Mo JUCHUILIINHE

HJ'IaHI/IpyCMBIe IMOMCIICHUA IJIsI ITPOBCACHHA BCCX BUJIOB y‘-I@6HOI>i ACATCIIBHOCTU

No |HaumenoBanue |HammenoBanue nmomenieHud aiis nposeaeHus: |Aapec (MECTomnomaoxe-

11/T1 [y9eOHBIX MPEe/I- |BCEX BUIOB YUYCOHOM NIEATEILHOCTH, IPEy- |HUE) MOMEIIESHUN TS
METOB, KYPCOB, [CMOTPEHHOW y4eOHBIM IIAHOM, B TOM YHCJIE |[[IPOBEIICHUS BCEX BHUJIOB
TUCTIATLTAH MOMEIICHUS 1151 CAMOCTOSITEIbHOM paboThl, ¢ |yueOHOI eI TeTbHOCTH,
(Mopmyeit), yKa3aHUEM MePEUHsI OCHOBHOT'O 000PYy/I0Ba-  |[IPEAYyCMOTPEHHOM y4eo-
MIPAKTHUKH, HUS, Y9eOHO-HATISTHBIX TTOCOOMIA HBIM TJIAHOM (B CiTy4ae
MHBIX BUJIOB U HCIIOJIb3YEMOTO MPOrPaMMHOr0 obecriede- |peau3ai o0pa3oBa-
y4eOHOU fesi-  |Hus TEJIbHOW IMpOorpaMMbl B
TEIHHOCTH, ceTeBoii (hopme 1omo-
PEIyCMOTPEH- HUTEJBHO YKa3bIBACTCS
HBIX Y4€OHBIM HaMMEHOBAHHE OpPTaHU-
T1aHoM o0pa- 3aluy, ¢ KOTOPOH 3a-
30BaTebHON KJIFOUEH JIOTOBOD)
IPOrpamMMBbI

1 2 3 4
®dusnka [Tomemmenue Ne 304371, mocagounsix mecT — | 350044, KpacHomapckuit

26; momiaap — 67,6 M?; mabopatopusi.
nabopaTopHoe obopynoBanue (000pya0oBaHUE
nabopaTopHoe — 15 1IT.); CeruaIn3upoBaH-
Hast MeOenb (yueOHas 1ocka, yueOHas Me-
0eb);

Kpaii, r. Kpacnoxap, yi.
nM. Kanmunnna, 13

ITomemienne Ne 30731, MocagOYHBIX MECT —
39; mnomans — 84,8 M?; maboparopus.
nabopaTopHoe obopynoBanue (000pya0BaHUE
nabopatopHoe — 11 mt.; u3mepurens — 1
IIT.); TEXHUYECKUE CPEACTBA 00yUeHHsI (KOM-
NBIOTEP NMEPCOHATBHBIN — | 1IT.);
crieranu3upoBaHHas Meoenb (yueOHast 1oc-
Ka, yueOHast MeOeIb)

350044, Kpacuogapckuii
Kpaii, r. Kpacnonap, yi1.
nM. Kanunnna, 13

IMomerrenne Ne 3125, mmomans — 34,1 M?;
TIOMEIIEHUE [T XPaHEeHHS U TPOQHIaKTHYe-
CKOT0 00CITy)XKHBaHUS y4eOHOro 000py/0Ba-
HUA (CIUTUT-cUCTeMa — 2 IIIT.); JJabopaTopHOe
obopynoBanue (06opyaoBaHue 1a60paTopHOE
— 4 mT.); TEXHUYECKHE CPEICTBA O0yICHUS
(KOMIIbIOTEP NEPCOHANIBHBIN — 2 MIT.);

350044, Kpacuogapckuii
kpaii, r. Kpacnonap, yu.
uMm. Kanunanna, 13

[Tomemenune Ne205 DJI, mocagoyHBIX MECT —
28; momans — 87,3 KB.M; HOMEIICHUE IS
CaMOCTOSITENIbHOM pabOTHI.

TEXHUUYECKUE CPEJICTBA O0yUEHUS

(mpunTep — 1 mwit.;

3KpaH — 1 mr.;

ceteBoe obopynoBanue — | miT.;

KOMIIBIOTEp NMEPCOHAIBHBIA — 14 mIT.);
JIOCTyT K cetn «IHTepHETY;

350044, Kpacnogapckuii
kpaii, r. Kpacnoxaap, yi.
nM. Kammanna, 13
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JOCTYTI B 3JICKTPOHHYIO HH(POPMAaIMOHHO-
00pa3oBaTeNbHYIO CpPely YHUBEPCHUTETA,
crieranu3upoBaHHas MeOeb(yaeOHas Me-
0eIb).

[Iporpammuoe obecrnieuenue: Windows,
Office, cnenuan3upoBaHHOE JTUIIEH3UOHHOE
¥ CBOOOIHO PacIpoCTpaHsIeMOe IPOrPaMMHOE
o0ecrieueHne, MpeycCMOTPEHHOE B paboueit
nporpamme
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