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IlporpaMma cocTaBjieHa B COOTBeTCTBHM ¢ DejlepalibHbIM roCyAapCTBEHHBIM
obpasoBaTe/bHbIM CTAHZAPTOM Bhicliero obpasoBanus o Hanpasiexuio 29.03.05
KoHcTpyupoBaHue H3/ienuit Jerkoi MpoMBIIIIeHHOCTH, YTBEPKIEHHBIM MPHKA30M
Munucrepcersa obpaszosanus W nayku Poccuitckod ®epepaunn ot 22.09.2017 .
Ne 962, yqebubiv miagoM nojroroBky Gaxanaspos no 29.03.05 Koncrpyuposanue
U3JIeIMH NerKod NpPOMBIIUICHHOCTH, YTBepXKICHHBIM YueHsiM coBetoM PI'BOY
BO «COI'Y» or 28.05.2019 r. nporoxoin Ne 10.

Cocrasuresns: accuctent, ['puropss I,

Pabouas nporpamma nepecmotpeHa, obcykzieHa ¥ omobpeHa Ha 3acelaHMM Ka-
benpsr au3aiina, KOHCTPYHPOBAHHA H3AENHH JETKON NPOMBIILIEHHOCTH
(mporoxon Ne 8 ot 22.05.2019.)

3as. kadenpoii ggw }d/{ 3.3. Xoxaesa

Onobpena coperoM HH3HKO-TeXHHYECKOro (hakyasTera

(mpotokon Ne 10 ot 28.06.2019 1) /
/

Ilpencenarens cosera akyabTeTa W.B. Tsaypu




1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI

OO0mias TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 5 3aueTHbIX enuuull (180 yacoB).

Ounas popma 00ydeHHS 3aouHas
dhopma
00y4YeHHS

Kypc 1
Cemectp 1-2
Jlexun 36 +16
[IpakTuueckue (CeMUHAPCKUE) 3aHATUS -
JlaGopaTopHble 3aHATHS 36 + 32
KoHcynbranuu
WToro ayiuTOpHBIX 3aHITUH 120 .
CamocTtosTenbHas paborta 60
Kypcosas pabora

dopMa KOHTPOIIA
DK3aMeH +
3auer
OO0111e€ KOINYECTBO YaCOB 180

2. Ilean ocBoeHHS JUCHHUILITHHDBI

Hens xypca «®@u3zuka» — GopMUpPOBaATH y CTYICHTOB 00IIee Pu3nyeckoe MUPOBO33PEHUS
Y pa3BUBaATh (U3NYECKOE MBIIIJICHHE,

-J1aTh TIOHUMaHUE COBPEMEHHBIX MPEJICTABICHUA O CTPOCHUH U SIBJICHUSX, TPOUCXO/ISIIUX
B HEXKUBOU U )KUBOW IIPUPOLE;

-BBIpa00OTaTh  JKCIICPUMEHTAIBHBIC  HABBIKH, HEOOXOJUMBIC JUIS  MPAKTHYCCKON
JeSITEIbHOCTH.

3. Mecro gucuumiunsl B crpykrype OOII 6akanaBpa
Hucturnnuna «®usnka» otHocuTcs K brioky 1. Jlucuurmmmasl (Moaynu) OOsi3aTebHAs 4acTh.
ObecneunBaeT NOArOTOBKY OakanaBpa 1o HamnpasieHuto 29.03.05 KoncrpyupoBanue usaenuii
JIETKOW MPOMBILIUIEHHOCTH U sBIIAeTCs 0a30BOM JUIsl yKa3aHHOTO HampasiieHus. JucuuruinHa
M3Yy4aeTcsl B TEUEHUE IBYX CEMECTPOB.
WNunexe nucuunnunsl: 51.0.06.

4. TpeOoBaHusI K pe3y/JibTaTaM O0CBOCHHS U CHHUIITIHHbBI
N3ydyenne naHHON AUCUMILIMHBI Oa3upyeTcsl Ha 3HAHUU KYpCOB (DPM3UKH, MAaTEMaTUKU U
UHPOPMATUKHU, U3y4aEMBIX B CpelHEH 1IKOJIE.
OCHOBHbBIE TOJ0KEHUS AUCIHUILTUHBI TOJIKHBI ObITh UCIIOB30BaHbI B ajbHEUIIEM IPU

HN3YUCHUHN JUCHUIIIINH: METOAbI MaTeMaTHUeCKOH (1)I/I3I/IKI/I, TECOPECTUUCCKAsd MEXaHWKaA.



Pemenne mo3naBaTeabHBIX 3aaa4 B COOTBETCTBHU C MOCTaBJICHHOM LECJIBIO BBIPAXKACTCA

B ()OPMHUPOBAHUY CIICAYIONICH KOMITETEHIHH:

Ob6menpodeccnonanbubie komnerenuun (OIIK):

HaumenoBanue | Kon um HaumenoBanue | Kon u HamMeHOBaHME WHAWMKATOpa JOCTHXKEHUS
KaTeroOpuu obmenpodeccuonanpH| obmenpodeccruonanbHor komnereHuu (MOIIK)
(rpymiel) OM KOMIIETEHIIUU
obmenpodeccu (OIIK)
OHAJIBHBIX
KOMIIETEHIIH
Amnanmutnyeckoe |OITK-1
MbIIICHHE  |[CriocOOeH MPUMEHATh3HAET obnactu €CTECTBEHHOHAYYHBIX u
€CTECTBEHHOHAYYHbIE [00IIEMHKEHEPHBIX 3HAHUM, METOJIbI MATEMATHYECKOTO
1 OOILEMH)KEHEPHBbIE [@HAllM3a M MOJICTIMPOBAHUS, HUCIIOJIb3yEeMbIE B
BHAHUS, METOABINPO(PECCHOHAIBHON ~ ACSATENBHOCTH  KOHCTPYKTOPA]
MaTeMaTUYeCKOr0  MU3AENUN JIETKOM MPOMBIIIEHHOCTH
(dusznyeckoro aHanM3aYMeeT BBIACHATH W3  €CTECTBEHHOHAYYHBIX |
M MOJEITUPOBAHUSA BOOIIEHHKCHEPHBIX 3HAHUH, W3BECTHBIX METOOB
npo(ecCHOHAIBHON |[MaTeMaTH4YEeCKOr0  aHalM3a W MOJCIHMPOBAHUS,
NesATeIbHOCTH TpeOyemMble B TIPOEKTHPOBAHMHM W TPOU3BOICTBE
OlleXbl, OOYBH, KOXXTaJIaHTEPEH, AaKCECCYyapoB,

I/IS,HGJ'II/Iﬁ U3 KOKH U MCXa

BnaueeT HaBbIKaMU COBCPIICHCTBOBAHUA ITPOLICCCOB
MPOCKTUPOBAHUA U IIPOU3BOACTBA OACKIbI, O6YBI/I,
KOXTAJIaHTCPECHU, aAKCCCCYapoOB, 1/13z[em/1171 N3 KOXH H
MeXxa Ha OCHOBC CCTCCTBCHHOHAYYHBIX bil
06HICI/IH)KeHepHBIX 3HaHI/II>'I, HU3BCCTHBIX MCTOJ0B
MaTEMAaTHYICCKOI'0 aHaJIn3a U MOACIUPOBAHUA

B pe3yabTare 0cCBOCHUSI TMCHMILINHBI 00y4aIOIMIACH T0JIKEH:

3HaTh:

-OCHOBHBIE MOHATHSI U TEPMUHOJIOTHIO PA3IMYHBIX Pa3/leloB (U3UKU B COOTBETCTBUU C
JTAHHOM MPOrpaMMON;
- cmbicn (pusnyeckux 3akoHoB (OITK-1);

YMerThb:

- CO3HATEJIbHO MPUMEHATH Ppru3ndeckue 3akoHbl Ha npakTuke (OI1K-1);

Baagern:

-oCHOBHBIMHU MeToamu usuku (OITK-1);



5. Conep:xaHue ¥ y4eOHO-MeTOAMYECKAS] KAPTA IMCUMILIUHBI « DU3HKA)

CamocrosiTenpHas
HaumenoBanu 6 KonunuectBo | Jlutepar
e TeM 3anaTus pabota dop 0aJIoB ypa
Ne CTYJIEHTOB
Hex (BOTIPOCOB), MBI
e W3y4aeMBbIX 110 KOHT
JaHHOM Jlexuus Jlab. Yac Conepsxanue | pons min | max
Bl
AUCHMIUIMHE | (vacoB) | pabota (yacoB)
1 Kunemaruka. 2 Teopust omuGox 5 1 4 [1-14]
2 Junamuka 2 - -
MaTepualbHOU
TOYKH.
YpaBHEeHUs I\/,ISMep CHUA 4 Tedopmanus - -
JIBIDKCHUSI U JIHCHHBIX pasMCPOB TBEPJIOrO Teja
3AKOHEI 2 TBEPbIX TENI U 1 6
COXpAHEHH. OIpe/ieJIeHHe UX
IUIOTHOCTH
DneMEeHThI } )
MEXaHHUKHU 2
SKHIKOCTEH
T[loTeHIMATBHOS Omnpenen. ycKopeHus ) }
T0JIE CHIL 3E€MHOT0
JIEMEHTHI 4 moJist TaroTerns J 4
crenuaibHOU METOA0M
TEOpPHUU MaTeMarud.
OTHOCHUTEIILHOC MasITHHKA
TH
Omnpenen.
Morexyispro- ornomenus C, /C, SBenus -
KHHETHYEeCKast
TeopHs 2 MetonoM Kiemana- HepeHoca. 6
HIeaTbHbIX He3opma u MeTO,I‘[‘OM
2308, CTOSTYMX BOJH (4)




7 OCHOBBI Omnp. KOHIICHTPAL. OcHoBbI -
TEPMOANHAMHUK pacTBopoB TepMOANHAMHU
1. HOJIAPAMETPHY. KH. 6
PeasbHble rasbl. MeTozIoM (4) Kunkoctu u
TBEp/bIC TeJa
8 CsoGonaHble 3aryxaromue -
KOJIcOaHHSI. MBBIHYKJICHH 2
bIe KOJICOaHUS
9 Bounbl B -
yIpyrou cpene
ONeKTpOMarHuT Ompenen. 1py6e
10 HBIEC BOJIHBI. K03 duineHTa 2 JKH.
Ixana BHYTPEHHETO TPEHUS aTTec 25
9IIEKTPOMArHUT KHUIKOCTH T.
HBIX BOJTH. merogom Ctokca (2)
11 DeKkTpocTaTuk -
a
12 HOCTO”HHHHV W3mepeHne DnekTpu. -
SJICKTPHHUCCKIH COIIPOTHBJIEHUE TOKH B
TOK raJbBaHOMETpA. KUIKOCTSIX. 4
IlynTupoBanue 3aKoHBI
rajgbBaHOMETpPa INEKTPOIIH3a
13 Maruerusm. -
MarunurtHoe
nose
14 | Dnexrpomaraut MaruutHele -
Hasi HHIYKIHs CBOKCTBA 2
BEILIECTBA
15 Ilepemennsrit -
INMEKTPUICCKHI Usyuenue criektpop | 12 4
TOK
16 | Dmexrpuueckue Hucnepenst -
TOKH B CBCTA
MeTaax, 2
BaKyyMe H

rasax.




17

JIBrKeHNE
3apsKEHHBIX
YacTHII B
JIEKTPHIECKOM
Y MarHUTHOM
TTOJISAX

18

YpaBHeHUs
Makcgenna

DJeMEHTHI
¢bu3ukn
TBEPJIOTO Telia

2-oi
pyOeKHBII
KOHTPOJTb

pyo.
arrTec

25

Csert-
3JIEKTPOMAarHu
THas BOJIHA

HuaTepdepenim
s uAAGPaKIHS
cBeTa

Tonsipuzauus
cBeTa

I'panyupoBka
TEpMOIIapbl

7-8

Bsaumoneticteu
e
3JEKTPOMArHUAT
HBIX BOJIH C
BEECIECTBOM

1-prit
pyOeKHBIT
KOHTPOJIb

25

10

3apoxxaeHue
KBaHTOBBIX
NpEeACTaBICHU
i

N3mepenune
TEMIIEPATYPBI

11-
12

KBanToBas
dusmnka

14

Crpoenue
aToma,
KBaHTOBBIC
yuclia

TemnoBoe
W3JTy4YEHHE

15-
16

®dusuka sapa
u
3JIEMEHTAPHBI
€ YaCTHLIbI

2-oii
pyOeKHBIT
KOHTPOJIb

25

Hroro:

52

68

60

OK3.

100




6. OoOpa3oBaTe/ibHbIe TEXHOJIOTHHI

AKTUBHBIE (OPMBI 00yUeHUS
- Jeknusi-0eceia - HEIOCPEICTBEHHBIM KOHTAKT MPENoiaBareis ¢ ayauropuen - guanor. Ilo
X0y JIEKIHMH IpPEenoJaBaTellb 3alaeT BONPOCHL Ul BBIACHEHHWS MHEHUH W ypOBHS
OCBEZIOMJICHHOCTH CTYJIEHTOB IO paccMaTpuBaeMoii mpoodeme;
- JIeKIUSA-TUCKYCCHSl - CBOOOJHBII OOMEH MHEHHUSMHM B XOJAE H3JI0KEHUS JIEKIIHOHHOTO
Matepuana. [IpenonaBarens akTHUBU3UPYET ydyacTUE B 00CYKIEHUH OTJEJIbHBIMU BOIIPOCAMU,
COIIOCTAaBIISIET MEXJIy COOOH pa3iuyHble MHEHHS U TE€M CaMbIM pPa3BUBACT JUCKYCCHIO,
CTPEMSCh HAIIPaBUTh €€ B HYKHOE PYCJIO;
- JIEKI[UsI ¢ IPUMEeHeHHeM OOpATHOM CBSI3M 3aKJIIOYaeT B cede TO, YTO B Hayale U KOHILIE
KaXX/I0TO pa3zienia JEKIUH 3a/1al0TCs BONPOCHL. [IepBrIii - 15t TOTO, YTOOBI y3HATH, HACKOIBKO
CTYINCHTBl OpPUEHTHPYIOTCA B H3JIaraéMOM MaTepuaie, BOIPOC B KOHLE paszaena
IIpeIHa3HauYeH /7Sl BBISICHEHUS CTENIEHH YCBOCHMSI TOJIBKO YTO M3JI0’KEHHOro Marepuana. [lpu
HEYJIOBJIIETBOPUTEIBHBIX PE3yJbTaTaX KOHTPOJIBHOI'O ONpOCa INPENOaBaTeNb BO3BPAILAETCS
K YK€ IPOYMTAaHHOMY pa3Jiesly, U3MEHHUB IPU 3TOM METOJUKY M0Jauu MaTepuaia;
- mnpo0JjieMHasi JIEeKIMS ONHPAcTCs] Ha JIOTMKY IIOCIEAOBATEIbHO MOJAEIUPYEMBIX
NPOOJIEMHBIX CHTYallMd ITyTeM IIOCTAHOBKM IPOOJIEMHBIX BOIPOCOB WM NPEAbSBICHUS
npobiaeMHbIX 3a7ad. IIpoOneMHBI BOINpPOC - 3TO JAMAIEKTUYECKOE IPOTHUBOpEUHE,
TpeOyromee sl CBOErO PEIICHHS pa3MBIIUICHUS, CPaBHEHHUsS, NMOWUCKA, MPUOOpETEHUS H
IPUMEHEHHs] HOBbIX 3HaHMH. [IpoGiieMHast 3amada COAEPIKUT JOMOJIHUTEIbHYIO BBOJIHYIO
nHGOPMAIIHIO U TIPH HEOOXOMMOCTH HEKOTOPhIE OPUEHTUPHI ITOMCKA €€ PEIICHUS;
- NPOrpaMMHPOBAaHHAA JIEKIHMSA - KOHCYJbTAUsl - MPENOJaBaTeIb CaM COCTABIIAECT U
npengaraeT o0yyaeMbIM BONpochl. Ha MoAroToBieHHbIE BOMPOCH MPENoaBaTeilb CHayalla
IIPOCUT OTBETUTH CTYACHTOB, a 3aTéM MPOBOJIUT aHAIM3 M OOCYXIEHHE HENpPaBUIbHBIX
OTBETOB.

HNuTepakTuBHbie GopmMbl 00yUeHHs.

- OOcyxnenne B rpynmnax. ['pynnoBoe oOCyXJeHHE KaKoro-iuO0 BOINpOca HamNpaBiIeHO Ha
HaXOXKJICHUU UCTHUHBI WM JOCTM)KEHHUE JIy4IlIero B3aMONOHUMaHUs. ['pymnmoBsie 00CyXaeHUs
CIIOCOOCTBYIOT JIYYILIEMY YCBOCHHIO H3y4aeMOro Marepuara.

- Hduckyceusi. Kak mHTepakTHBHBI MeToJ OOy4deHHUs O3HA4yaeT HCCIelOoBaHME WIH pa30op.
VY4eOHoil AucKyccueil Ha3bIBaeTcCs 1eJIeHapaBIeHHOE, KOJUIEKTUBHOE 00CYKI€HUE KOHKPETHON
npo0JIeMbl, COPOBOXKIAIOIIEECS OOMEHOM UIESIMU, CYXKJICHUSIMU, MHEHUSMH B TPYIIIIE.

- KonmokBuyMm. KommokBruyMm - BU yueOHO-TEOPETUUECKHUX 3aHATHUH, MPEICTaBISIONINN co00it
IPyNIoBoe OOCYXJEHUE IOJ PYKOBOJICTBOM MIpenojaBaTelsi J0CTaTOYHO LIMPOKOrO Kpyra
npo0iieM, HapruMep, OTHOCUTENIBHO CAMOCTOSTEIBLHOTO OOJIBIIOrO pa3zesia JIEKIIMOHHOTO Kypca.
- IIpobsiemuoe oGyuyenume. B ycnoBusx mnpoGieMHOro oOyueHHs] TNPOUCXOAUT aKTHBHOE
OBJIaJICHUE JIMYHOCTHIO TEMH IpPHUEMaMH, Croco0amMH, KOTOpble Hambosee XapaKTepHBI s
71100011 TBOpUYECKOH EATENIbHOCTH.

WuHoBanmonHble cnocoObl M METOJbI, MCIOJIb3yeMble B 00pa30BaTEIbHOM IPOLIECCe
OCHOBAaHbl HAa WCMOJb30BAHUU COBPEMEHHBIX JOCTH)KEHHUH HAyKl M HH(POPMALUOHHBIX
TEXHOJIOTHIl M HAaIpaBJIEHbI Ha TIOBBIIIEHUE KaueCTBA MOATOTOBKHU MTyTEM Pa3BUTHS y CTY/IEHTOB
TBOPYECKUX CHOCOOHOCTEHl W  CaMOCTOSTEIBHOCTH (METOIbl MpOOJIEeMHOro OOy4YeHHMS,
UCCIIEIOBATEIbCKUE METO/bl, TPEHUHIOBbIE (OPMbI, PEUTHHIOBBIE CHUCTEMBI OOYYEHHUS U
KOHTPOJISI 3HAaHUM U Ap.).

Buneoxondepenuuss — ceanc uaeokoHdpepenicss3u (BKC) — »srto TexHomorus
MHTEPAKTHUBHOI'O B3aUMOJICHCTBUS JBYX U OoJiee Y4aCTHUKOB 00pa3oBaTeIbHOIO Mpolecca s
obmeHa nHpOpMaIHEH B peaTbHOM PEKUME BPEMECHH.

Hcnonp3yloTcsi  MHTEPAKTUBHbIE  METOABl  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIIOBATENbCKUIT METOA OO0y4eHHus, AEJIOBbIE WIPbl, IMOATOTOBKA M MyOJM4YHas 3aIiuTa
pedeparoB. Mcronb3yroTcss peUTHHTOBasi TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIMOHHOTO O0YyUEHHS.



M cronb3yroTcsi HHTEPAaKTUBHBIE METOBI O0YyUCHHS: CUTYAI[HOHHBIE 331a4H, UCCIIEA0BATENbCKUI
MeTO]1 00y4YeHusl, 1eJI0BbIE UTPBI, IOJTOTOBKA U MMyOIUYHAs 3a1IuTa pedepaToB.

TexHoorust 3JEeKTPOHHOIO O00y4YeHHMsl (pealu3yeTcsli IpPU IIOMOIIM 3JIEKTPOHHOMN
nHpopmanmoHHo-006pazoBaTenbHOM cpenbl (IMOC) COI'Y npu ucnons3zoBanuu pecypcoB DbC,
IpY IPOBEICHNH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnone3ytorcss  OauIbHO-pEHTHMHIOBas CHCT€Ma OLIEHKH 3HAHWW, TEXHOJOTHUH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00y4eHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:

- Bce Bupl yueOHOM pabOTHI MOTYT MPOBOAMUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HopMaTuBHBIX akToB COI'Y.

- B menmsx peanuzanuM MHAMBUAYaTbHOTO TOAXOAa K OOYYEHHUIO CTY/ACHTOB,
OCYIIECTBIISIIOIIMX  y4eOHBIH Tpolecc MO HWHAUBUAYAIbHONH TpPaeKkTOpPUHM B  paMKax
UHIMBUYAJIbHOTO pabodero IuiaHa, M3y4eHHWEe AAHHOW TUCHMIUIMHBI MOXKET OCYILIECTBIISATHCS
yepe3 HMHAMBHAYaJbHbIE KOHCYJbTAIlMM MPENoAaBaTelsi OYHO, B 4Yachl KOHCYIbTAllUH, IO
JJICKTPOHHOM TI0YTE, & TAKXKE C HCIOJIb30BAaHUEM Cisco Webex Meetings, miatdopmsi
JTMCTaHIMOHHOTO 00yueHus Moodle, nuunbli kabuner cryaenta Ha optaie COI'Y, apyrux
anementoB JUOC COI'Y.

Neri/n Tema Bun Koanuect AKTHBHBIE NHTepakTHBHBIE
3aHATHA BO 4aCOB ¢opmbI ¢opmbI
Teopus ommuooK. JlaGopatop | 4 Cemunap
Has paboTa JIaJIOTOBOM PEKUME
N3ydenne JlaGoparop | 4 [IpoBenenue
IITAHTEHITUPKYJS | Has pabora IIOMCKOBOTO
u MHUKpPOMETpA, (u3nueckoro
paboTa c HUMH. JKCIIEPUMEHTA
Onpenenenue Jlaboparop | 4 [IpoBenenue
IJIOTHOCTHU Has pabota ITOMCKOBOTO
BEIIECTBA. (buzmIecKkoro
9KCIEPUMEHTA
Onpenenenue Jlaboparop | 4 [IpoBenenue Cemunap
YCKOPEHHS Has paboTa MTOMCKOBOTO JIAaJIOTOBOM PEKUME
3eMHOT'0 (uznueckoro
MPUTSDKEHUST  MarT. HKCHEPUMEHTA
MasiTHUKA.
Omnpenenenne JlaGopatop | 4 [IpoBenenmne
YCKOPEHHS Has paboTa MTOMCKOBOTO
3eMHOTO ¢bu3nIecKoro
MPUTSDKCHUST  MaT. HKCIEPUMEHTA
MasiTHUKA.



http://lms.nosu.ru/

6 HccnenoBanue JlaGopatop IIpoBencHue CemuHap
OCHOBHOTO 3aKoOHa | Has pabora MTOMCKOBOTO JIaJIOTOBOM PEKUME
BpalaTeIbHOro ¢bu3nveckoro
JBYDKEHUS JKCIEpUMEHTA
TBEPJOrO TeJa Ha
MasiTHUKE
O6epOeka.

7 Hccnenoanue JlaGopatop [IpoBencHue
OCHOBHOTO 3aKoOHa | Has pabora MTOMCKOBOTO
BpaIaTeIbHOro ¢bu3nIecKoro
JIBYDKEHUS JKCIEpUMEHTA
TBEpJOro Tejia Ha
MasiTHUKE
ObepOeka.

8

9 l-ag  pyoOe:xnas
aTrecTauus.

10 Omnpenenenue JlaGopatop [TpoBenenue Cemunap
BII&KHOCTH Has paboTa MTOMCKOBOTO JIaJIOTOBOM PEKUME
BO3/yXa npu ¢bu3nveckoro
MIOMOIIU JKCHEpUMEHTa
MICUXPOMETpA.

11 [Tonyuenue u | Jlabopatop [IpoBenenue
U3MepeHue Has paboTa IIOMCKOBOTO
BaKyyma ¢bu3nvecKoro
(BBICOKOTO) JKCIIEPUMEHTA

12 [Tonyuenue u | Jlaboparop [IpoBenenue CemuHap
U3MepeHue Has paboTa MTOMCKOBOTO JIMAJIOTOBOM PEKUME
BaKyyma ¢bu3nIecKoro
(BBICOKOTO) JKCIIEPUMEHTA

13 Omnpenenenne JlaGopatop [IpoBenenmne
OTHOIIICHHE Has paboTa MTOMCKOBOTO
TEIUIOEMKOCTEH 110 (usrueckoro
cnioco0y Knemana- 9KCIEpPUMEHTA




Je3opma.

14 Omnpenenenne JlaGopatop | 4 [IpoBeaeHue Cemunap
OTHOIIICHHE Has paboTa MTOMCKOBOTO JIaJIOTOBOM PEKUME
TETJIOEMKOCTEH 10 ¢bu3nvecKoro
crioco0y Kiemana- IKCIIEPUMEHTA
He3zopma.

15 Ornpenenenue Jlaboparop | 4 [IpoBenenue
OTHOIIICHHE Has paboTa MTOMCKOBOTO
TEIUIOEMKOCTEH 10 (bu3nIecKoro
cnioco0y Kiemana- IKCIIEPUMEHTA
He3opma.

16 Omnpenenenue Jlaboparop | 4 [IpoBenenue Cemunap
€MKOCTH Has paboTa TIOUCKOBOTO JIMAJIOTOBOM PEKUME
KOHJICHCATOpa MpH (bu3nIecKoro
MTOMOIIN MocTa SKCIEPUMEHTA
Cortun

17 da3oBbIe Jlaboparop | 4
nepexonpl 1-ro u | Has pabora
2-To pojaa

18 2-asq pyOexHasi 4
arrecranms.

Bcero 72

7. YueOHO-MeTOANYECKOE o0ecnieyeHne CaAMOCTOSITeIbHON padoThl

CamocrodarenbHas pabora o0yJaroImuxcs SBISETCS OJHUM M3 BHIOB YUeOHBIX 3aHSTHH.
CamocTosTenbHast paboTa IPOBOJUTCS C LIEIBIO:

— CHUCTEMAaTHU3aLUH U 3aKPETUIEHUS TIOJTYyYEHHBIX TEOPETUYECKUX 3HAHUM U MTPAKTUYECKUX
YMEHHH 00y4aromuxcsi CTYJAEHTOB;

— yri1yOJeHHs U pacIiupeHusl TEOPETHUECKUX 3HAHUM;

— (dopMUpoBaHMS YMEHHI HCHOJB30BaTh HOPMATUBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO U CHENHMAIbHYIO JTUTEPATYPY;

- (OpMHUpPOBAaHHS CAMOCTOSITEIbBHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOPEATIN3aLINN;

— Pa3BUTHUA UCCIIEIOBATEIbCKUX YMEHUII.

CamocrosaTrenbHas paboTa 0OYUYaIOIIMXCSl OCYIIECTBIISAETCS Ha MPOTHKCHUM H3YyYCHHS
BCEH NUCIMIIMHBI B COOTBETCTBMM C YTBEPXKAECHHOW B y4ye€OHOM IIJIaHE TPYAOEMKOCTBIO M
COCTOMT H3:




- pabOTHI CTYICHTOB C JICKIIMOHHBIMH MaTepHallaMd, TIOWCKA W aHaJIH3a JIUTEPATyphl U
3JIEKTPOHHBIX KICTOYHUKOB HH(OPMALIMHU 10 33/1aHHOI TeMe;

- BBITIOJIHEHUS 3aJJaHHH [Tl caMOCTOsATeNbHON padoTel B DUOC COT'Y;

- M3y4YEHUS TEOPETHUECKOr0 U CTAaTHCTUYECKOr0 Marephayia Juis TOATOTOBKH K
CEMHUHAPCKHUM 3aHSITHSIM;

- IOATOTOBKH K 3K3aMEHY.

CaMocrosiTennbHasi paboTa CTYACHTOB IPOBOJAUTCS B BHJE MUCHMEHHBIX JOMAITHHX
3aJaHuil (B TOM 4HCIIe, PA3HOYPOBHEBBIX 3aJaHMii), MOATOTOBKH KOHCIIEKTOB IO TeMam
MpaKTHIeCKuX 3aHATUNA. CTyIEeHThI MUCHMEHHO BBIMONHSIOT 3aJaHUS JJIsi CaMOCTOSTEILHOMN
paboThl, MONB3YACh TEOPETHUECKUM MaTepuajaoM (JeKUuHu, ydeOHas JuTepaTypa U MHTEPHET-
pecypchl TO JaHHOW TeMe), IOCIIe Yero MPOBOAUTCS OOCYXKAEHHWE TaHHOH TEMBI I0J
PYKOBOJICTBOM ITperoaBaTelis.

Bonpocel, BEIHOCHMEBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas JiMreparypa u
METOJMYECKHI MaTepual MO OpraHU3alMH CaMOCTOSITENIBHON pabOThl CTYJEHTOB OTPAXKEHBI B
Y4ueOHO-MeTonudyeckoi kapre muctumiuHbl «®Pusmkay» (Tabm. 5), a Ttakke Ha caiite
muctanimonHoro ob6ydenus COI'Y  mnmomanka cucremel «MOODLE» mo  cobuike:
http://Ims.nosu.ru/.

[To xaxmoil U3 TeM JUIsi CaMOCTOSATENBHOIO W3YYEHHs, MPHUBEACHHBIX B paboueit
mporpaMMme, CTYACHTaM CJIeIyeT CHadaja MPOYMTATh PEKOMEHIOBAHHYIO JINTEPATYPYy H IPHU
HEOOXOJUMOCTH COCTaBUTh KPATKUN KOHCIEKT OCHOBHBIX IOJIOKEHH, TEPMHHOB, CBEICHUM,
TPEOYIOIIMX 3aIIOMUHAHUS U SBIISONIUXCS OCHOBOIIOJIATAOIIMMHI B 9TOU TEME.

[Ipy moAroToBKe 3aJaHUil IO CaMOCTOSITENBHONW pabdoTe CTyAeHTaM HEeoO0XOIMMO
OpPUEHTUPOBATHLCS HA KOHCIIEKTHI JISKIIHHA, PEKOMEHTyEMYIO JINTEPATypy.

Jlns pacuimpenus 3HaHHM 10 IUCHUIUIMHE PEKOMEHyeTCsl UCIIONB30BaTh IHTepHeT-pecypehl:

MPOBOJNTH TMOUCK B PA3IUYHBIX CHCTEMaX, TAaKUX Kak OOINHWE TMOWCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke cHOeUalbHbIE TIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3agaHus AJ151 CAMOCTOSITEIbHON PadoThI CTY/IeHTOB 0 JUCHHUIINHE
«DusuKa»

CamocrosiTenbHass paboTa CTYJIEHTOB, IPEIyCMOTPEHHAas y4YeOHBIM IIJIAHOM, JOJKHA
COOTBETCTBOBATh 0oJiee TIyOOKOMY YCBOGHHIO M3y4aeMoro Kypca, (OpMHpOBAaTh HABBIKH
UCCJIEIOBATEIbCKOM  pabOThl M OPUEHTUPOBATH CTYJEHTOB Ha yMEHHME MPUMEHSTbH
TEOPETUYECKHE 3HAHMSI HA IIPAKTHKE.

3anaHus Ui CaMOCTOATEIbHOW paboThl COCTABISAIOTCS IO pas3feiaM U Temam, IO
KOTOPBIM HE NPEAYCMOTPEHbl ayJIUTOpHbIE 3aHATHA, JMOO TpedyeTrcs OMOJHUTEIBHO
npopaboTaTh W MpoaHAIM3UPOBATh pacCMAaTPUBAEMBbIi MpenojaBaTelieM MaTrepuan B oObeme
3aIJIAaHUPOBAHHBIX YaCOB.

3a/iaHus O CaMOCTOSTENbHON paboTe MO JUCIUILIMHE MOTYT ObITh CIEAYIOIIUX BH/IOB:

® KOHCIEKTHPOBAaHHUE MEPBOMCTOUYHUKOB U JPYroi yueOHOM JUTEpaTyphl;

e mpopaboTka ydyeOHOro marepuana (IO KOHCHEKTaM JIeKIMH y4eOHOH U HaydHOM
JUTEepaType) M MOJrOTOBKA JOKJIAJ0B Ha CEMHHApaxX M NPAKTUYECKUX 3aHATHUSAX, K
Y4acCTHUIO B TEMaTHUECKUX AUCKYCCHUSAX U JEJIOBBIX UTPax;

®  BBINIOJIHEHNE KOHTPOJIbHBIX PaloT;

e pEIICHHE 33/]aY;

e paboTa c TeCTaMU M BOIIPOCAMU JIJIsI CAMOTIPOBEPKHU;

® MOJEIMPOBAHUE U/WIM aHATTU3 KOHKPETHBIX MPOOJIEMHBIX CUTYalUi;

® AHAJIU3 CTATUCTMYECKUX M (PAKTUUECKMX MATEpHUalOB, COCTABICHHE BBIBOJOB HA OCHOBE
IIPOBEJEHHOIO aHAIN3a U T.J.


http://dist-edu.nosu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

PesynpTaThl  caMOCTOSTENbHOW  pabOThI  KOHTPOJUPYIOTCS — IperojaBaTelieM |
YYUTBHIBAIOTCSl MPHU aTTeCTAllMM CTyAeHTa (dk3ameH). Ilpum sTOM mpoBomsTCSA: TECTHpPOBaHHE,
OKCIPECC-OMPOC HA CEMUHAPCKUX W TPAKTHUECKUX 3aHATUAX, 3aCIylIIMBaHHUE JIOKJIAJIOB,
IpOBEpKa MUCbMEHHBIX paldoT | T.II.

CamocrosaTrenbHas paboTa CTYIEHTOB BKJIIOYACT BBINOJHEHHE JIOMAIIHUX 3aJaHUN K
Ka)XJJ0MY J1JaDOpaTOpHOMY M NMPAKTUYECKOMY 3aHATHIO. 3aJaHus COJEepP)KaT YCTHYIO MOJATOTOBKY
[0 TEOPETUYECKUM BOIIPOCAM, PELICHHE 3aj1a4 10 (pU3UKE.

JIns TOATOTOBKM K 3aHATUSAM CTYICHTHI IIOJIB3YIOTCS y4eOHMKaMH U y4eOHBIMH
nocoOMsIMU, YKa3aHHBIMH B CIIHCKE DPEKOMEHJIOBAHHOH JHMTEpaTyphl, a TaKkKe HWHTEpPHET-
UCTOYHMKaMHU. Bce MeToandeckue MaTepHaibl IMPEACTaBICHBI B CHCTEME JAWCTAHIMOHHOTO
ooyuennss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeTtoanyecKue peKOMeHAAUMH 10 HCIO0Ib30BAHMIO HH(POPMALMOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTHil 00y4eHust

Jlnist m3y4deHns JeKIMOHHOTO MaTepHala JTUCIHUILIMHBI PUMEHSIOTCS ayAHOBU3YaJIbHbIE
(MyJIbTUMEIUIHBIE) TEXHOJOIMH, KOTOpbIE HE OTPHUIAIOT TPaJULUOHHBIE, IPOBEPEHHbIE
BPEMEHEM METOJbl MpENoAaBaHUs, HO, TPH ITOM, OHH IOBBIIIAIOT HATJSAHOCTD,
UH(POPMATUBHOCTh, ONEPATMBHOCTh B TMojaye HH(OpPMAIMM, MO3BOJIAIOT SKOHOMHUTH BpeMs
3aHATUN.

Kaxnoe mnpaktuueckoe (CeMMHApCKOe) 3aHITHE HUMEEeT CBOK o0colyo  (opmy
IPOBE/ICHUS, CBOIO METOAOJIOTMYECKYIO CIEMU(HUKY, YTO TO3BOJSIET Pa3BUBATh Y CTYICHTOB
pasin4yHble Kak OOLIEKYJIbTYPHblE, Tak M IHpodeccuoHanbHble KomieTeHuuu. IloctaHoBka
npoOnemMbl, pa30op aKTyalbHBIX KOHKPETHBIX MW TUIOTETHYECKUX CHTyallud, CO37aHue
aTMocdepsl quajgora Mexay IMpernojaBaTesieM U IpyNIoi Mmo3BoJseT padboTaTh MHIUBUIYAIbHO
U B MaJbIX TpYIIax, KOJUIEKTHBHO OOCYXIAaTh OINPENEICHHBIH TeMaMH MaTepHai, a TaKkKe
UHHUIMIPOBATh CAaMOCTOSITENIbHYIO paboTy cTyaeHTOB. [Ipu ocMbIcieHnH coiep kaHusi BOIPOCOB
NPaKTUYECKHUX 3aHATUH TPECIeAyeTCs IEeNb COOII0IaTh TPEEMCTBEHHOCTD B IPO(ECCHOHATHFHOM
U B TBOPYECKOM Pa3BUTUU CTY/IEHTOB.

Kontpons camocrosiTensHONW pabOTHI CTYIEHTOB INMPH3BaH CHENaTh MpoIecc O0ydeHHs
Oosiee LETOCTHBIM U OpraHMyHbIM. Ero 3amaua He ocTaBUTh 0e3 BHMMaHUS JlaXke, Ha NEPBBIH
B3IJISA]l, MAJTO3HAYUTEIBHBIE BOTIPOCHI.

KomnbroTepHoe TecTUpOBaHHE MO3BOJIAET OCYIIECTBIISATh UTOTOBBIM KOHTpPOJIb 3HAHUH
CTyAEHTOB. TecTOBBIi MaTepwasn BKIIOYAeT B ceOs CONEp)KaHHE BOIPOCOB IO KAXKIAOMY H3
0003HaUEHHBIX IPOTPaAMMOI1 pa3iesoB.

Kaxnpiii Bompoc mpeamnonaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEOU KOTOPBIX
UMEIOTCS  a0COJIOTHO HEBEPHBIA, MpPaBUIbHBIE M B OOJbIIEH WJIM MEHbIIEH CTEelNeHU
PACKPBIBAIOIINI CYIIHOCTh BOMpoca. B mpolecce KOMIBIOTEPHOTO TECTUPOBAHHS 3aaada
CTYACHTOB OINpeAeNsieTcs Kak BbIOOp NpPaBWIBHOTO OTBETa M3 MHOrooOpasus BapuaHTOB. B
TECTOBBIX 3a/IaHUSIX €CTh BOMPOCHI Ha COOTBETCTBHE. B mporecce KOMIBIOTEPHOTO
TECTUPOBAaHUS, 3aJaya CTYyJEHTa OIpeJeNseTcss Kak BbIOOp TMpaBHJIBHOTO OTBETa U3
MHOT000pa3usi BApUAHTOB.

Bonpockl © TeMbl, OTBOJMMBIE Ha BBINOJHEHHE CAMOCTOSTENBHOW paboTHl 10
TMCIIATUTAHE, a TAK)Ke KPUTEPUH OLICHUBAHHMS 110 KaXXIOMY BHIY pabOTHI COepkKaTcs B pasjele
5 PIT/.


http://dist-edu.nosu.ru/

MeToanuyecKue YKazaHud AJad oﬁyqamnmxca 0 OCBOCHHMIO JUCHUITJIMHbI

By yaeOHBIX 3aHATHIA

OpFaHI/IS anusg JCATCIbHOCTH CTYACHTA

Jlexkuus

[Tocemienue TEKIIMOHHBIX 3aHATUI U KOHCIIEKTHPOBAHUE JIEKIIMOHHOTO
MaTepuaga SBJSETCA HEAOCTATOYHBIM YCIOBHEM JUISl YCIHELIHOIO
YCBOCHHSI AUCUUIUIMHBL CTyIEHTY HEO0OXOJUMO CHUCTEeMAaTHYECKU
paboTarh ¢ y4eOHOW U METOAUYECKOMN JIMTEpaTypOr, PEKOMEHIYyEeMOM
[0 KaXJIOMY pas3feny JEKTOpOM, JOMNOJHSAS KOHCHIEKT JIEKUUH
HEOOXOAMMBIMU TOSICHEHUSIMH, YTOYHEHHUSMH U TEPMHUHAMH IO
nzydaemMoii Teme. HeoOXxonumo mucath KOHCIEKTHI JICKIHHA: KpPaTKo,
cxematuuHo. IlocienoBaresbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHMS,
BBIBOJIbI, (POPMYJIHMPOBKH, OOOOIICHHS; MOMEYaTh BaKHbIE MBICIH,
BBIJIEJIATh KIIIOYEBBIE CJIOBA, TEPMUHBL. [IpoBepsATh TEPMUHBI, TOHATUH
C TOMOIIbIO  DSHUMKIONEIWH,  CIIOBapei, CHPABOYHUKOB C
BBINHUCHIBAHUEM TOJKOBaHMH B TeTpaab. OOO03HAYUTH BONPOCHI,
TEPMHHBI, MaTepuajl, KOTOPbI BBI3BIBAET TPYJHOCTU, MOMETHUTb U
MOMBITaThCS HANTH OTBET B pekoMeHayeMol nuteparype. Ecnu
CaMOCTOSITEJIbHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, He00X0IUMO
copMynHpOBaTh BONPOC U 334aTh MPEIOIABATEI0 HAa KOHCYJIbTAllUY,
Ha IPAKTHYECKOM 3aHSTHH.

IIpakTH4yeckue
3aHATHA
(KosunoxkBuym)

[IpakTuueckue  3aHATUS  OPU3BAHBl  HAYYUTh  CTYJEHTA
CaMOCTOSITENILHO PaboTaTh ¢ y4eOHOW JMTEpaTypoid, aHAIHU3UPOBATH
Marepuan. B Hauane 3aHATHS PEKOMEHIYETCs PAacCMOTPETh
COOTBETCTBYIOIIMI  TEOPETUUYECKUUA  MaTepuayl. 3aTeM  HUJET
MPaKTUYECKHH pa30op M3yyaeMoro marepuaia, pelarTcs 3a/1aud U3
MIpaKTUKyMa, pa30upaeTcs: Kaxablii KOHKPETHBII puUMep.

KonnokBuymbl HampaBiieHbl Ha YriyOJeHHE TEeOpeTHYeCKUX
3HaHUH, (QopMUpOBaHHE MPAKTUUECKUX YMEHHH W KOMIETEHIUH
o0yyaromuxcs, MpelycMOTPEHHBIX MPOrpaMMol JucHMILIMHBL. [lpn
MOJAITOTOBKE K KOJIJIOKBUYMY HEOOXOAMMO MOBTOPHUTH JIEKIIMOHHBIN

Marepual 1o U3y4aeMon TEeME, U3Y4YUTh Marepuail,
PEKOMEHIOBaHHBIM IMPENoJaBaTeiaeM I0 CHOUCKAM JuTeparypsl. B
IIpOLIECCE  3aHATUU oOpamate BHMMaHHE Ha MPAKTUYECKOE

MpPUMEHEHHE TEOPHH W Ha METOJIWKY peIIeHHs TUIOBBIX 3a1ad
npoeCCUOHAIbHON  JIeATeNbHOCTH. YCTHBIM ompoc TpedyeT oT
MIperoaBaTesist 00JIbI1I0H IIpEeABaPUTEIILHON IIOJArOTOBKH:
TIIATEIILHOTO OTOOpa COJIEpXKaHMs, BCECTOPOHHETO MPOyMbIBAHUS
BOTIPOCOB, 337a4 M MPHUMEPOB, KOTOPBIE OYIyT MPEUIOKEHBI, ITyTel
aKTUBU3AIMK JIEITEIbHOCTH BCEX CTYACHTOB TpPYMIbI B IpoLecce
MPOBEPKH, CO3/JaHMS HA 3aHITHH JIEJIOBOM U JOOpOXKeIaTeIbHOU
00CTaHOBKHU.

Paznuyarot (pOHTANILHBIHN, VHIUBUyaTbHBIN u
KOMOMHUPOBaHHBIN OMpoC.

@poHTanpHBI  ompoc  mpoBoauTcs B (opme  Oecensl
IperoiaBaTesi C rpymIoii.

C mnomompio (pPOHTANBHOIO OIpoca MpenojaBaTelib HMEET
BO3MOKHOCTh IPOBEPUTH BBIMOJHEHHE CTYAEHTAMHU JIOMAIIHETO
3aJJaHusl, BBUICHATH TOTOBHOCTH TPYIIBI K M3YyYCHHIO HOBOTO
MaTepuana, OINpeaeNuTh CHOPMHUPOBAHHOCTh OCHOBHBIX IOHATHH,
YCBOGHHE HOBOTO y4yeOHOro MaTepuaina, KOTOpbIM ObLI TOIBKO YTO
pa3zo0paH Ha 3aHATHH.

WnnuBuayanbHbpli  ompoc  mpearnojaraeT  00CTOSATENbHbIE,




CBSI3HBIE OTBETHI CTYAECHTOB Ha BOIIPOC, OTHOCSILUNCSA K U3y4YaeMOMY
yueOHOMY MaTepuany, MO3TOMY OH CIYXHT BaXKHBIM Yy4eOHBIM
CPEICTBOM DPAa3BUTHUS PEUYM, MaMSTH, MBIILIICHUS CTYIEHTOB. UTOOBI
clenaTh TaKyl NpPOBEpKy Ooisiee TiyOOKOH, HEOOXOAMMO CTaBUTh
nepeJl CTyJ€HTaMH BOIIPOCHI, TPEOYIOIINE Pa3BEPHYTOr0 OTBETA.

IIucemeHHbIE 3HAKOMCTBO C OCHOBHOM U JIONIOJIHUTEJILHON JINTEPATypOil, BKIItOYast
JAOMAaIlHUe  3a/JIaHMs | CIIPABOYHbIC U3/1aHUs, 3apYOEKHbIE HICTOUHUKHU, KOHCIIEKT OCHOBHBIX
(KOHCIEeKT) MOJIOKEHUH, TEPMHUHOB, CBEJICHUM, TPEOYIOIUX 3allOMUHAHUS U

SIBJSIOLMXCSL  OCHOBomoJjlararomuMu B 3To  Teme. CocrtaBieHue
KOHCIIEKTOB 110 IPOYUTAHHBIM JIMTEPATYPHBIM UCTOUYHUKAM U JP.

[Ipy moOAroTOBKE K 3aHATUIO HEOOXOAMMO OPHEHTUPOBATHCS Ha
KOHCIEKTBHI JIEKLIUH, pPEKOMEHAYEMYIO JINTEPATYPY.

[To kaxx10¥ K3 TEM JUIsl CaMOCTOSITEIBHOTO U3YUYEHUS, IPUBEICHHBIX B
paboueil mporpamme, cielyeT cHadajga poYUTaTh PEKOMEHJOBaHHYIO
JTUTEpaTypy U TpPU HEOOXOJUMOCTH COCTaBUTh KPATKUH KOHCIEKT
OCHOBHBIX  TOJIOKEHWH, TEpPMHUHOB, CBEIEHUH, TpeOyromMX
3allOMUHaHUS U SBISIOIIMXCA OCHOBOMOJAralOIIMMU B 3TOM TEMe.

JUia  pacmiupeHusi 3HaHUM 1O  JAUCUMIUIMHE  PEKOMEHAYETCs
HCNOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TOHUCK B PAa3IMYHBIX CHCTEMaxX, TaKUX Kak oOIue
MOMCKOBBIE cHUCTeMbl: www.yandex.ru, www.google.ru, a TaKxke
CIELMAJIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnas padora Ilenb KOHTPOJBHOM pPabOTHl - MPOBEPKA Pa3BUTHS HaBBIKOB,
(mucpMeHHAast) YCBOEHMSI M 3aKpEIUICHUS Marepualia, IOJIYYEHHBIX IPU H3Yy4CHUU
JTUCLUIUIMHBL, ¥ BBINOJHAETCS CTYJIEHTaMU 3a0YHOI0 OOYYEeHHS.
Pabota BBITIOJIHAECTCS o VUHJUBUyaJIbHBIM 3a1aHUAM

MalIMHOIMCHBIM ~ WJIM  PYKONMCHBIM  TekctoM. Pabora  maer
BO3MOKHOCTb YCTaHOBHUTH CTEIIEHb YCBOCHUS MaTepHalla U yMEHHUE
MPUMEHSTh 3HAHUS, OJTY4YEHHbIE IPU U3YyYEHUH AUCHUILUINHBL. PaboTa
CHOCOOCTBYET OBJQJACHUIO MaTepHalioM, IPUBUBAET HABBIKM B
CaMOCTOSITEJIbHOM pEIIEHUH MPAaKTUUYECKUX BOIPOCOB M B pabore ¢

JIUTEpPaTypou.

IK3ameH (YCTHBIIH) OueHka OTBETa Ha HK3aMEHE MPOBOAUTCS B COOTBETCTBUM C
[TonoxxeHneM o OalIbHO - PEUTHHTOBOM CHUCTEME OILICHKH 3HaHUN
crynentoB COI'Y.

8. OneHouHbIE CPeACTBA A5 TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, Py0esKHOM aTTecTAluH 1
NPOMEKYTOYHOM aTTeCTANMH 110 HTOraM OCBOCHHS M CIHUILIMHBI.

8.1. ®opmbl padoThl cTyaeHTOB. POpMBI pabOTHI: KOHCYJIbTAI[MH, MPAKTHUYECKUE
3aHATHS, PEUTHHTOBBIE  KOMIBIOTEPHbIE  TECTHUPOBAHMS, CaMOCTOSTENbHbIE  PalOTHI,
UHTEPaKTUBHBIC 3aHATUS.

8.2. Buabl KOHTpOJISi: TEKyIIMHA (Ha MPAKTUYECKUX 3aHATHUAX), MPOMEKYTOUHBIN
(MOyTbHOE TECTUPOBAHHE), UTOTOBBIN (IK3aMEH).

[IpoBepka kKauecTBa yCBOEHUS 3HAHUN OCYILECTBIIIETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHoU Qopme. [IpoBenenue pasHbIX Mo (opMe U MO 00BEMY YCTHBIX M HMUCHMEHHBIX
paboT OUCLUIUIMHUPYET CTYAEHTA, Ja€T MPENno aBaTe/ll0 OCHOBAHUE Il OOBEKTUBHOM OLIEHKH
3HaHUH KaXJIOro CTyIEHTa IpU BBIBEJCHHM CYMMapHOro Oajuia, IO3BOJISIET CTYIEHTY




MPEJICTAaBUTh YPOBEHb COOCTBEHHBIX 3HAHUI IO MPEAMETY, YBUACTH CBOM CHIbHBIC U cladbie
CTOPOHBI, YTOOBI YYECTh UX MPHU MOATOTOBKE K IK3aMEHY.
Buabsl TeKymero KOHTPOJIs:
a) YCTHBIN ()pOHTAIIBHBIN WJIM WHAWBHUIYAIBHBIA OMPOC;
0) mrCbMEHHAsi CAMOCTOSITENIbHAsI KOHTPOJIbHAsE padoTa;
B) YCTHOE W3JIOKEHUE COJICPKaHUs TPOYUTAHHOTO B PAMKax CaMOCTOATEIbHON PaboThI;
') YCTHOE BBICTYIUICHHE TIO TeME 00CYKICHHMSI.
IIpoMeKyTOYHBINH KOHTPOJIh
JuctumimHa pa3buta Ha MOJYJH, KOTOPBIE MPEACTABISIOT COOOM JIOTHYECKH 3aBEpIICHHBIC
4acTu pabouell mporpaMMmbl Kypca M SBISIIOTCS TEM KOMIUIEKCOM 3HAaHUW M yMEHHH, KOTOpPbHIS
MOJIJIeKaT KOHTPOIt0. KOHTPOJIb OCBOCHUS MOJyJIeH BKITIOYAEeT B CEOSI TECTUPOBAHUS B paMKax
0aJUTbHO-PEUTHHTOBOM CUCTEMBI, MPEAYCMOTPEHHBIX paboyeii mporpaMMon TUCIUTITAHEI.

B koHI11e cemecTpa npoBOAUTCS KOHTPOIBHOE MEPOIIPUATHE: IK3aMEH.

[TpoMexyTOUHBII KOHTPOIb OCYILIECTBISETCS M0 OAJTbHO-PEUTUHIOBON CHCTEME.

8.3. Meroauka ¢opmMupoBanus pe3yJbTHPYKOIIEeH oumeHKH. lToroBas oueHka
CKJIaJBIBACTCSI KaK CPEIHEB3BEIICHHAs 110 pE3y/lIbTaTaM BCEX OICHMBAEMBIX pPadOT Ha
HOPOTSDKEHUM CEMECTpPa, KyJla BXOAAT IOCEIeHUe JeKIUi U CEMUHApOB, OTBETHI U JIOMOJIHEHUS
Ha CEMHHapax, KOHTPOJbHbIE pabOThl (KOHTPOJIbHBIE Cpe3bl 10 HTOraM MOAYJf),
JIOTIOJIHUTEIBHBIE OLIEHKH 110 pedepaTaM, CEMECTPOBBIH 3K3aMEH.
3HaHus CTyeHTOB oneHuBatoTcs o 100-0amibHOM cucreme:
3a BBINOJHEHME 33/laHUI TEKYyLIEro M IMPOMEXYTOYHOTO KOHTPOJS CTYJEHT MOXeET HaOpaTh
MakcuMaiabHO 50 6ayuIoB: 10 25 0a/UIOB 3a KaX bl MOAYJIh (MOIYJIb BKIIFOYAET B ce0si paboTy
Ha J1a00paTOPHBIX 3aHATHAX U KOHTPOJIbHYIO PadoTy).

dopma TpOBEACHUST WUTOTOBOTO JK3aMEHa IO JUCHUILTNHE «BBeneHwe B XUMHIO» —
ycTHas. PesynbTupyromas 5K3aMEHAllMOHHAs OIIEHKA OIpeJesseTcsi B COOTBETCTBUHM C
[Tonoxxennem COI'Y o GamibHO-pEUTHHTOBOM cHCTEME OLIEHKH 3HAHUM CTYJI€HTOB.

BAJIVIBHASA CTPYKTYPA OLHEHKMW.

Mun. Makec.

(Dopma KOHTPOJIA

Texyuian oyenka CTyJcHTa B TeUeHHE |-8 HENETN COCTOUT U3: 0 25
e BrinonHeHue NUCbMEHHBIX AOMAIIHUX 33JaHUH 110 TEMaM
3aHITHIA U CAMOCTOSITENNbHOM paboThl (KOHCTIEKTOB) — 2@ 8 =16 6
e [loxroroBka u OTBETHI Ha MPAKTHYECKUX 3aHATHIX
(xomnokBuyMbl) —1 60 9 =9 6

1-a pybesxcnan konmpoavnasa paboma (KomnovlomepHoe mecmuposanue) 0 25

Texywaa oyenka cryaenta B teuenue 10-17 Henenu cocTouT us: 0 25

e  BrINoJIHEHNE MUChMEHHBIX JJOMAIITHUX 3a/IaHHH 110 TeEMaM
3aHITHIA U CAMOCTOSITENILHOM paboThl (KOHCTIEKTOB) — 2@ 8 =16 6

e [loaroToBka M OTBETHI HA MPAKTHUSCKUX 3aHATHSIX
(xomnokBuyMbl) — 1 60 9 =9 6

2-7 pybedcnan nUCbMeHHAA KOHMPOIbHAA padoma (KoMRbIOmepHoe
mecmuposanue)

Hmoczo 0 100

KO0JI-BO KO0JI-BO
0aJ110B 0aJ1710B




HpI/IMepHBIe 3aJaHU OLCHOYHBIX CPEACTB M0 AUCHUIIJIMHE

Temarnka W 3amaHus Ul OPAKTUYECKHX 3aHATHHA MO0 TUCHHUIUIMHE MPEICTABICHBI B
pazzene 5 PaGouyeii mporpamMMel.

KpnTepnﬁ OLCHKH YCTHOI'O U NUCbMEHHOI'O OTBETA
Ha NPAKTUYICCKOM 3aHATHH 110 JUCHUILIMHE (KOJIJIOKBI/IYMC)

Ounenka

XapaKTepl/ICTI/IKa 0OTBETa

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BONPOCY, IOJHOCTBIO
packpbiTa B OTBETE TEMa, OTBET CTPYKTYpHUpPOBAaH, [aHbl IPaBUIIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HAa YTOUYHSAIOLIUE BOIPOCHI, IEMOHCTPUPYETCS
BBICOKHH YPOBEHb Y4aCTHUS B JUCKYCCHUU.

CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, ITOJIHOCTBIO
packpbITa B OTBETE€ T€Ma, AAHbI IPABWIBHBIC, apPIYMEHTHPOBAHHBIE OTBETHI HA
YTOYHSIOIIME BONPOCB, HO HUMEKTCS HETOYHOCTH, IIPU OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEJHUN YPOBEHb Y4ACTHS B JUCKYCCHUH.

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOINPOCY, HO IIPH IIOJHOM
PaCKpbITUM TEMbl HMEIOTCS HETOYHOCTH, JaHbl IIPABWIIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HAa YTOUYHSIOLIUE BOIPOCHI, IEMOHCTPUPYETCS
HU3KHUI YpOBEHb y4acTusi B JUCKYCCHUU, OTBET HECTPYKTYpPUpOBaH, HH(OpMaLIUs
TpyAHA JUIsl BOCIIPUSTHS.

ConepkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPU IOJIHOM
PacKphITUU TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyeTcs ciaboe BilaJeHUe
KAaTeropuabHbIM ammnapaToM, JaHbl MPaBUWIbHBIE, HO HE apryMEHTHUPOBAHHBIE
OTBETHl Ha YTOUHSIOIIME BOIPOCHI, y4aCTHE B JUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HH(GOpMaIUs TPYAHA Il BOCIPUSITHSL.

Copep:xanue JieKIUA M0 JUCHUIVIHHE «DU3UKa»

Mexanuka

Jlekuus 1 (44) Beenenue

IlonsTue MMPOCTPAHCTBA U BPEMCHH. Baxwueiiiine cucTeMbl KOOpAuHarT.

Mexnaynaponnas cuctema enunur; CHU (Systemlinternational-Sl). OcHoBHbIC eaMHUIIBL.

ZIOHOHHI/ITQJ'IBHI-)Ie (S1050515000Y 8

Kunematuka

1.Mexanuka u ee CTPYKTYpa (KI/IHCMaTI/IKa, JUHaMHKa, CTaTI/IKa). Mogenn B MeXaHUKE

(KHaCCI/I‘-ICCKaSI, PCIAITUBUCTCKAA, KBaHTOBaH).Z.CI/ICTCMa oTcycTa. TpaCKTOpI/ISI, AJIMHa IIyTH,

BEKTOP

npememneHus. 3.Ckopocts.4. Y ckopeHue. Buast nekenus. 5. Kunemarnka

BpamaTCJIbHOI'O ABUKCHUA.

Jlexknus 2 (24)

JAnHaMuKka MaTepUaJbHON TOYKH




1.IlepBorit 3akon Hprotona. 2.Cuma. 3.Mexanudeckue cucreMmbl. 4.Macca. 5.Mmmynsc.
6.Bropoii 3akonm Hprorona. 7.llpuHnun He3aBHCHUMOCTH jAeciicTBus cwi. 8. Tperwit 3akoH
Herotona. 9.3akon coxpanenusi mmmynbca. 10.3axkon nBmwkeHuss neHtpa macc. 11Cunsl B
MeXaHHUKE (CHJIbI TSATOTEHUS — TPaBUTALMOHHBIE CHJIbI, CHJIBl YOPYTOCTH, CHJIa TpPEHUs
CKOJIBXKEHUA).
Pabora u 3neprus
12.Pabota, sneprusi,momiHocTh. 13.KuHeTndeckas W MOTCHIMAIbHAS JSHEPTUsS MEXaHUYECKOU
cuctembl.14.3ak0oH  coxpaHeHuss ~ dHepruu  (KOHCEpBAaTHUBHBIE U  JUCCUIATUBHbBIC
cuibl).15.Coynapenns (aOCOMIOTHO yIpyruii yap, abCoI0THO HEYNIPYTHHA yaap).

Jlexuus 3
MexaHuka TBepaoOro reja
1.MomenTt mnHepuuu (teopema lllteitHepa). 2.KuHeTwdeckas sHeprusi BpaimieHUs. 3.MOMEHT
cuibl. 4.0CHOBHOE ypaBHEHUE JIWHAMUKU BpAIIaTeIbHOTO IBUKEHHS TBEpAOro Tena.5.MomMeHT
UMIyJbCA M 3aKOH €ro CcoxpaHeHus. 6.0OCHOBHbIE BEIUYMHBI M WX COOTHOIICHHS ISt
MOCTYTATEILHOTO JIBIYKEHUS TeJla U JIJIS €T0 BPAIICHHSI BOKPYT HETIOIBUKHOU OCH.
Hedopmanus TBepaoro resa

8.edopmarus TBeproro tena. 9.3akoH ['yka .

DJieMeHThI MeXaHUKH KHIKOCTeii
1.Jlapmenue B KUAKOCTH U Ta3e (3akoH [lackans, 3akoH Apxummena). 2.YpaBHCHHE
HepaspbiBHOCTU.3. YpaBHeHne bepHysmin.4.BsskocTe (BHyTpeHHee TpeHHe). 5.J[Ba pexxuma
TE€YCHMs KHUJAKOCTEH (JJaMHHApHOE-CIOMCTOEe M TypOYJIEHTHOE-BUXPEBOE IBUKEHHE, YUCIIO
Peiinonbca). 6.Meronab! onpenencHus Bsizkoctu (Meron Crokca, meton [lyaserins).

Jlexnus 4
HHoTreHuuaabHOE MOJIE CHJI
1.ITone cunel Tarorenus. 2.KocMudeckre cKOpoCTH.
DJIeMeHTHI CHIeNHAIbLHON TEOPHH OTHOCUTEILHOCTH
3.IlpeodpazoBanus amunes. 4.ITocrynatel DitHmTeitna. 5.11peodpazoBanus Jlopenma.

6.OCHOBHBIE COOTHOIIICHHUS peHSITI/IBHCTCKOﬁ JUHAMHKH.

ModgexkyasipHasi (pU3HKa U TEPMOAMHAMMKA

Jlexknus S
MoJiekyJIsipHO-KHHeTHYeCKasl TEOPUS H/1eaJbHbIX I'a30B
1.Cratuctuuecknue M TepMOAMHAMUYECKHE METOABI HccienoBaHus.2. TepMoanHamMuuecKkas
cucrema.3. Temneparypa.4.Mneansusiii ra3.5.3akon boitns-Mapuorra.6.3akon ABoraapo.

7.3akoH Jlanbrona.8.3akon I'eii-Jltoccaaka.9.YpaBHeHne cOCTOSHUS UEaIbHOTO Ta3a.



10.0OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TEOpUH HacalbHBIX ra3oB.ll.Cpemnss
KBaJpaTHYHAs CKOPOCTh MOJIEKYJ HAeanbHOro rasa.l2.3akon MakcBemia o pacrpeneneHun
MOJIEKYJ HJealbHOro Tra3a 1o ckopocTsM.13.Hanbonee BeposTHash CKOPOCTb MOJIEKYII
uzaeanbHoro rasa.14.Cpeassas ckopocTb MOJIEKYIIbI ra3a (cpenHss apupmMeTHuecKasi CKOpoCTb).
15.CkopocTH, XapakTepusyromye cocTosiHue ra3a. 16.bapamerpudeckas popmyia.
17.Pacnipenenenue bonpimana. 18.Cpennsist AmnHa cBOOOIHOTO Mpodera MOIEeKyII.
19.OkcnieprMeHThI, TOATBEPKIAIONINE MOJICKYJIIpHO-KUHETHYecKyto Teopuro. 20.SBnenus
nepeHoca. 21. TermmonpoBogHocTh. 22. JIuddy3us. 23.Bayrpennee TpeHue (BI3KOCTb).

Jleknusa 6
OCHOBBI TEPMOAMHAMUKH
1.BHyTpeHHSIs1 SJHEPTUsl TEPMOAMHAMUYECKOM cucTeMbl. 2.Uncio creneHei cBoOOobI.
3.3akoH bonbiiMaHa 0 paBHOMEPHOM paclpeeIeHUH SHEPTUH 110 CTENEHIM CBOOOIbI (3aKOH
paBHOpacnpezneneuus). 4.Ilepsoe Hayano TepmoanHaMuKu. 5.PaboTa rasa npu ero pacimpeHuH.
6.TemmmoemkocTh. 7.MomnsipHass TEIUIOEMKOCTh TIPHU IOCTOSSHHOM oObeme. 8.MomsipHas
TEIUIOEMKOCTh TIPH TOCTOSHHOM JaBJIeHUWU.YpaBHeHne Maiiepa. 9.M30X0opHBII Tmporiecc.
10.1306apubiii  mpomecc. 11.M3otepmuueckuii  mpomecc.  12.AnuabaTHyeckwii  mporiecc.
13.Pabota raza B amumabaruueckom mporecce. 14.Ilomutponmueckue mporeccel. 15.Kpyrosoii
nporecc (umki). 16.KITJ kpyroBoro mporecca. 17.00patuMbeie U HEOOpaTUMbIE TPOIIECCHI.
18.0OuTponms.  19.M3menenne osHTpormu. 20.CTaTMCTHUYECKOE TOJIKOBAaHHWE HSHTPOIWH.
21.1lpuHunn Bo3pacTaHus 3HTponuu. 22.Bropoe Havano TepmoauHaMmuku. 23.Tperbe Haudano
TepMonuHamMuKN (Teopema HepHcra-IInanka)..24TemnoBele  JBUTATeNd W XOJOAWJIbHBIE
mamuHbl. 25. Teopema Kapro. 26.1uxn Kapro.

Jleknus 7
PeanbHble ra3pl, ’KHIKOCTH U TBep/ble Teja
1.YpaBuenue Ban-nep-Baanbca.2.M30TepmMbl peanbHbIX Tra3oB. 3.BHyTpeHHss sHeprus
peanbHOTO Ta3a. 4. )Kunkoctu u ux onucanue. 5.JToBepxHOCTHOE HaTsHKeHHE. 6.CMadnBaHue.
7.JlaBneHne TI0]] HICKPUBJIIEHHOW TIOBEPXHOCTBIO KUIAKOCTH. 8. KanmuiuispHble siBIeHMS.
9. Kpucramnuueckue u amop¢usie TBepaple Tena. 10.Tumbel kpuctamio. 11./[edextsr B
kpuctamnax. 12. TerutoemkocT TBepabix Ten. 13.M3mepenue arperatnoro coctostuus.14.da3oBble
nepexonpl. 15.]lmarpamma coctosiHusi. 16.Ypasuenne Kuaiinepona-Knaysmyca. 17.Ananu3

JAuarpaMMbl COCTOSHUA.

Kose0anua v BOJHBI
Jleknusa 8

CB000aHbBIE KOJIE0AHUA



1. Konebanus. OOmmii moaxo/1 K M3y4eHU 0 Kojie0aHUul pa3InyHON PU3NIeCKON TPUPOIBI.
2.'apmonmuecue konebanus W ux xapakrepuctuku.3./luddepeHnnansHoe ypaBHEHHE
rapMOHMYECKHX KoyieOaHwii.4.MeTos; BEKTOPHBIX Jauarpamm.5.DKCHOHEHIManbHas (opma
3aliCy TapMOHUYECKHX KoseOaHuil.6.MexaHnueckue rapMOHHYECKHE KojiebaHus. /. JHeprus
MaTepuajibHOW  TOUYKH, COBEpLIAlollel  rapMmoHudyeckue  Kosebanus.8.I'apmonnueckuit
ocumusitop.9.Ipyxunneiii mastHuk. 10.MaremaTudeckuii MasTHUK.11.du3ndeckuii MasiTHHK.
12 .DOnextpudeckuii KonebatenpHbld KOHTYp. 13.Cragum KoiebaHuUil B HACATM3UPOBAHHOM
KojebarenbHOM KoHType. 14.CBOOOIHBIE TapMOHHYECKHME KOJeOaHus B KojeOaTeIbHOM
koHType. 15.CinoxHbie rapmoHmueckue kosieOanus. 16.buenus. 17.Paznoxenune Dypse.
18.Cnoxenre B3aMMHO TIEPIICHIUKYIISIPHBIX TAPMOHUYECKUX KOJICOAHNH OJTMHAKOBOM YaCTOTHI.
19.JTuneitHo nossspu3oBanHbie KosteOanus. 20.LlupkyisipHO MOIsIpU30BaHHbIC KOJICOaHNS.
21.®@uryps Jluccaxy.

3aryxamomme U BbIHYKI€HHbIEe KOJIeOAHUS

1.3aryxaromue konebanus. 2.Jluddepennumanbapie  ypaBHEHHS CBOOOIHBIX —3aTyXaONIUX
KoneOaHui nuHelHOW cuctembl. 3.JlekpemeHT 3artyxaHus. 4.JJoOpOTHOCTH KoJeOaTeabHOU
cuctembl. 5.ITpumepsl cBOOOHBIX 3aTyXaronuX KonebaHuil. 6.BeiHy»k1eHHbIe KoeOaHus.
7.Pezonanc.  8.Ilepemennsiii  Tok. 9.Pezonanc  Hampsbkenui.  10.Pe3oHaHc  TOKOB.
11.leiicTByromee 3HA4YeHWE TIEPEMEHHOro ToKa. 12.MomHocTs, BbENsieMas B LEMHU
MIEPEMEHHOTO TOKA.

Jeknus 9

BouHbl B ynpyroii cpene

13.BonnoBo#i mporece. 14.Vupyrue Bonsbl. 15.Ympyras rapmonundeckas BonHa. 16.berymme
BOJIHBL. 17.YpaBHeHue miockod BosHbL. 18.PazoBas ckopocTh. 19.YpaBHenue chepuueckoit
BosiHbL. 20.BonHoBoe ypaBHenue. 21.ITpunnun cynepnosunuu. 22.I'pynmnoBas CKOPOCTb.
23.NuTepdepennus BomH. 24.Ctosture BoHBL 25.9¢dexT Jomnepa.

DJIEKTPOMATHUTHBIE BOJTHBI

26.0nexTpoMarHuTHbIE BOJIHBL 27.IlomepedHocTs 3JMEKTPOMAarHUTHBIX BOJH. 28.0TpakeHue u
IpeIoMIIEHUE 3JIEKTPOMAarHUTHBIX BOJIH Ha TPAaHUIIE pa3/iena ABYX JUIEKTPUUECKHUX CpEl.
29.0Heprus >nekTpoMarHuTHRIX BOyH. 30.M3mydenne snekrpomarautHoro mumnois. 31.11Ikama

SJICKTPOMArduTHBIX BOJIH.

DJIeKTPUYECTBO
Jlexknus 10

DJIeKTPOCTATUKA



1.Onextpuueckuii 3apsia. 2.3akoH Kymona. 3.HanmpsokeHHOCTH 3JIEKTPOCTATHYECKOTO ITOJIS.
4.11oTok BeKTOpa HanpsHKEHHOCTHU. S.IIpuHIMI Cynepno3uIuK 3JEKTPOCTaTUUECKUX MOJIEH.
6.Teopema l"aycca. 7. Hupkynsuus BEKTOpa HaIPSKEHHOCTH. 8.IToTenmman
anekTpoctaruyeckoro nous. 10.Paznocts motennuano. 11.Cesi3p Mexay Hanps>KEHHOCTHIO U
noTeHIanoM. 12. OkBumnoTeHIMaababie ToBepxXHOCcTH. 13.IIpumephl pacueTa Hanboiee BaKHBIX
CUMMETPUYHBIX JJIEKTPOCTaTUYECKUX IoJIed B BakyyMme. l14.DnekTpocraTHdeckoe Iojie B
TUdIIeKTpudeckor cpene. 15.JudnekTpuyeckass MPOHUIIAEMOCTh cpenbl. 16.2mekrpudeckoe
cmemenue. 17.YcnoBuss Ha  rpaHule — pa3jiena  JIBYX — JUDJIEKTPUYECKHX  Cpell.
18.Cerneroanektpuxu. 19.11poBogHuKH B 351eKTpocTaTHYeCKOM ToJie. 20.971eKTpOEeMKOCTb.
22 Konnencatopel. 23.CoelMHCHHE KOHICHCATOPOB. 24.DHEpPrus CHUCTEMBI HETIOJBUKHBIX
TOYCUHBIX 3apsiioB. 25.0Heprusi 3apsHKCHHOTO YEJAWHEHHOTO IMPOBOJHUKA. 26.0Heprus
AEKTpOCTaTUYeCcKOro nois. 27.11oHAepOMOTOpHBIE CHITBIL.

Jlexnusa 11
IocTOAHHBIN JIEKTPUYECKUI TOK
1.ITocTosiHHBIN 2neKTpudeckuid TOK. Crita ¥ miIoTHOCTh ToKa. 2.CTOPOHHUE CHITBI.
3.0nekTpoaBIKyIas cuiia u HanpspkeHue. 4.3akoH Oma. DIeKTpU4ecKoe COPOTUBIICHUE.
5.ConpoTHUBICHUE COSAMHEHUS MPOBOAHUKOB. 6. TeMmnepaTypHasi 3aBUCUMOCTb COIIPOTHUBIICHHUSI.
7.Pabora m MomHOCTh TOKa. 8.3akoH Jlxoyns-Jlenna. 9.3akom Oma i HEOTHOPOIHOTO
yuactka nenu. 10.ITpasun Kupxroda amst pa3BeTBICHHBIX HIETICH.
DJiIeKTpUUYecKHe TOKH B MeTaJlJ1aX, BAKyyMe U ra3ax
11.DnexTpudecknii ToKk B Meramiax. 12.0CHOBHbIE 3aKOHBI 3JEKTPHUUECKOTO0 TOKAa B
KJIACCUYECKOW TEOPUHU DJIEKTPONPOBOIHOCTH MeTauioB (3akoH Owma, 3akoH JIxoyns-JleHia,
3akoH Bunemana ®@panna). 13.Omuccuonnbie siBieHUs. 14.DnekTprueckiue TOKH B BaKyyMe U

rasax.l'azoBeie pa3psAaabI. 15.3J’IeKTpI/I‘l. TOKH B ) KHIKOCTAX. 3aKO0HBI QJICKTPOJIN3A.

MarneTusm

Jlexkuus 12
MarnuTtHoe moJie
1.0OcHoBHBIE 0COOEHHOCTH MarHuTHoro mois. 2.Pamka ¢ Toxkom. 3.HampaBieHue MarHUTHOTO
nojs. 4.BekTop MarHuTHONW MHIYKIMU. 5.MakpOTOKH U MUKPOTOKH. 6.CBSI3b MEXIY BEKTOPOM
HANPSDKEHHOCTH M BEKTOPOM MHIYKIIMU MarHuTHoro noud. 7.3akoH buo-Casapa-Jlamnaca.
8.MaruutHoe nose npsimMoro Toka. 9.MarHuTHoe 1osie B LIEHTPE KPYroBOro TOKa.

10.3axon Ammnepa. 11.B3aumopeiicTBrue napauieabHbIX TOKOB. 12.MaruutHast moCTOsIHHAS.



13.EnuHUIBI MATHUTHON WHAYKIIUU W HAMPSHKEHHOCTH MAarHUTHOTO Mojs. 14.MarauTHoe moJjie
cBoOoaHO aBmKymierocs 3apsga. 15.Cwma Jlopenma. 16.J[BrkeHue 3apspKCHHBIX YacTHIl B
marHuTHOM mone. 17.0¢dexr Xomma. 18.Teopema o0 NIHPKYIAIUN BEKTOpa HWHIYKIMA
MarHuTHoro nojis. 19.Maruutnoe nose conenonaa. 20.MaruutHoe mosie TOpouia B BakyyMe.
21.Ilorok BekTOpa MarHUTHOM MHAYKIUU. 22. Teopema ["aycca 17151 MarHUTHOTO MOJISI B BaKyyMe.
23.ITotokocueruienue. 24.Pabora 1o nepeMemieHno IpOBOJHIKA C TOKOM B MarHUTHOM TIOJIE.
25.Pabora 1o nepemMenieHnio KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

Jlexnusa 13
DJIEKTPOMArHUTHASI MHAYKIHSA
1.0nwiter @apanes. 2.3axon Papanes. 3.9/]C nHAYKIMH B HEMTOABMKHBIX TIPOBOIHHUKAX.
4 BpameHnre paMKd B MarHuTHoM mose. 5.BuxpeBbie Toku (Toku PDyko). 6.MIHIyKTHBHOCTH
KoHTypa. /.Camounaykuus. 8. Toku npu 3aMblkaHMM M pa3MblkaHuu Lenu. 9.B3aumnas
unaykuus. 10. Tpanchopmaropsl. 11.9Heprust MarHUTHOTO MOJIS.
MarsuTHble CBOMCTBA BeLECTBA
12.MarHuTHBIE ~ MOMEHTHI ~ JJIEKTpOHOB W aromoB. 13./lua- w  mapamMareHUTUKH.
14 HamaranuenHocTs. MaruuTHoe nose B BemecTBe. 15.3ak0H MOJIHOro TOKa i MarHUTHOT'O
nojs B BemlecTBe. 16.YcinoBus Ha rpaHule pasjena AByX MarHeTHkoB. 17.DeppomMarHeTuku u
UX CBOMCTBA.
Cucrema ypaBHeHuii MakcBeia A5 3JIeKTPOMArHUTHOTO TOJISt
18.BuxpeBoe anekrpuueckoe moine. 19.Tok cmemenus. 20.Ilonnas cucrema ypaBHEHUM

Makcseina.

OnTuka

Jlekuus 14
I'eomeTpuueckasi onTuka
1.0cHoBHBIE 3akoHBI Teomerpuueckoi ontuku.2.IlomHoe oTpaxenue.3.JIun3zbl.4.AGeppannn
ONTUYECKUX CUCTEM.S5.DHepreTHuecKkue BeIMYuHBl B (oToMeTpuu.6.CBEeTOBBIE BEIUMYMHBI B
dboromeTpuu.

Jlexnus 15
BoJsiHoBbIE OnITHKA
Hurepdpepennus
7 IMpunmun Troiirenca. 8.KorepentHocts. 9.MuTepdepenius ceera. 10.Mertonsr HabmoaeHUS
unrepdepeniuu. 11.ITonocer paBHoro HaknoHa. 12.1To10¢k paBHOM TONIIIUHBI.

13.Konma Hetorona. 14.ITpocsetiienue ontuku. 15.MHTEpdepomMeTpsi.

JAudpakuus



1.IIpunnun [rorirenca-®penens. 2.3oub1 Dpenens. 3.Jludpakuus B CXOMAMMXCS JTydax
(mudpakuus Openens). 4. Audpakuus B mapauienbHbIx gydax (audpaxmus Opaynrodepa).
5. Mudpakmus Opaynrodepa Ha nudpakunoHHON penieTke. 6.Jludpakius Ha IPOCTPAHCTBEHHON
pemetke. /.Paspemaromas  cmocoOHOCTh — cHeKTpajibHOro mpubopa.  8.Paspemaromas
CIOCOOHOCTH NU(PPAKIIMOHHON PEIIETKH.
Ionsipuzanus cBeTa
1.EcTecTBeHHBIII M TOJSAPU30BaHHBIM cBeT. 2.3akoH Mamoca. 3.Ilomspuzanms cBera mpu
oTpaxkeHMH M mpenomiieHuu. 4.J[BoitHoe myuenpenomiienue. 5.IlonspuzaniioHHbIe TPU3MBI U
nonsipousipl.  6.MckyccTBeHHas — onTHYeckas ~— aHuU3O0Tponus.  /.Bpamienue  miockoctu
HOJISIPU3AIIUH.
B3aumogeiicTBHE 3J1eKTPOMATHUTHBIX BOJIH € BEIIECTBOM
1. [lucniepcust cBera.2.OnektpoHHass Teopus aucnepcun. 3.Ilormomenue (abcopOuus) cpeTa.

4.Bujibl CIIEKTPOB IMOTJIONICHUS.

Jexkmnusa 16
KBHTOBasi npupoaa u3Iy4eHust
1.Busbl onTHyecKUX U3MydeHui. 2. TennoBoe u3nyuyeHne U ero XapakTepUCTHKH.
3.AbcomotHo uepHoe Teno. 4.3akoH Kupxroda mis abconroTHO dYepHOro Tena. 5.3akoH
Credana-bonpumana. 6.3axkoH cmemenuss Buna. 7.0@opmyner  Penes-/[xuaca u Buna.
8.KBanToBas runotesa [Tnanka.
9.@otosdp¢exr. 10.3akonpl  ¢pororddexra. 1l.Macca wuumnynsc ¢otoHa. EnumHCcTBO

KOPITYCKYJISIPHBIX W BOJTHOBBIX CBOMCTB cBeTa. 12./laBnenue cBera. 13.0¢ ekt Komnrona.

KBanToBas ¢usuka

Jlekuus 17
Ctpoenne aroma
1.Mopemu atroma Tomcona u Pesepdopma.2. JInneivareIil criekTp aToMa BOJI0poa.
3.ITocrynatsl bopa.4.Onbitel @panka u ['epua.5.Crnextp atoma Bojopoza mo bopy.
OcHOBHBIC NOHATHS KBAHTOBOH MEXaHUKH
6.KopryckynsspHO BOJIHOBOW Iyaliu3M CBOKMCTB BemiecTBa. /.HekoTopble CBOWCTBa BOJH J€
bpoiins. 8.CooTHomenus HeonpeneneHHocTe. 9.BomHoBast GpyHkius u ee croiictea. 10.00miee
ypaBHenue Hlpenunrepa. 11.Ypasuenue lllpenunrepa i CTallMOHAPHBIX COCTOSHUH.
12.]Ismxenne  cBoOomHOM  dactuipl. 13.Yactuma B OJHOMEPHOW  MPSIMOYTOJIBHOM

“MOTEHITUATIBHOM siMe ~ ¢ OECKOHEYHO BHICOKMMH ‘‘cTeHKamu’.14.IIpoxoxaeHne 4acTHIThI yepes



MOTEHIMANBHBIA Oapbep. TyHHEnbHBIA D dexT. 15.JIuHelHbI rapMOHUYECKUH OCIHIIIISATOD B
KBAaHTOBOW MEXaHUKE.

Jexknusa 18
KBanToBas pusuka aToMOB U MOJIEKY.I.
1.Atom Bomoponma B kBaHTOBOW (u3uke. 2.KBantoBbie umncna. 3.IlpaBuna or6opa. 4.CnuH
anekTpoHa. S.IIpuHIMI HEPa3TUYMMOCTH TOXKIACCTBEHHBIX dYacTUIl. DepMUOHBI W OO30HBL
6.ITonsaTus 0 kBaHTOBOH cTraructuke boze-Ditnmreiitna u ®epmu-Aupaxa. 7.Ilpunmun [Naymn.
8.Pacmipeniesienrie  3JEKTPOHOB B aTOME [0 COCTOSIHHSIM. 9.PeHTreHoBCKHE CIEKTPHI.
10.Monekynspasie crnekTpbl. 11.KomOuHammonHoe paccesHue cBeta (3¢dexkr Pamana).
12 TTornmomenue. CrioTaHHOE U BEIHYXICHHOE n3nydeHue. 13.J1azepsl.
DJieMeHThI QU3NKHN TBEPAOTo TeJia
14 Merannpl,  OUANEKTPUKA U TOJYNPOBOIHHKHU. 15.CoOcTBeHHasT  MPOBOJUMOCTH
NONyNpoBOAHUKOB. 16.IIpumecHas mpoBOIMMOCTh MOIXYMPOBOAHUKOB. 17.DoTONpPOBOIUMOCTD
noJTynpoBoHUKOB. 18.JTromeHectieHus TBepabiX Tel. 19.KOHTaKT 3IeKTPpOHHOTO B ABIPOYHOTO

HOJYpOBOIHUKOB (P-N mepexon). 20.11omynmpoBOJHUKOBEIE OB B TPUOABI (TPAH3UCTOPHI).

Snepunas puszuka

CTpoeHne 1 BaxkHeiilIMe CBOiicTBA s/iep

1.AtomHbIe simpa u ux omnucanue. 2.J[edekr Macc u sHeprus cBs3u supa.3.CruH sapa U ero
MarHuTHbI MoMeHT.4.CBoiicTBa snepHbIX cuil.5.Moaenu aromHoro sjapa.6.PaguoakTuBHOE
U3Iy4YeHHEe W ero BHUABL7.3aKOH paauoakTHBHOTO pacnana.8.llpaBuna cmemenus.9.Anbda-
pacnan.10.bera-pacnan.11. AnTHUacTHIIB ¥ UX aHHUTWISINSL. 12.["amMmma-nu3mydenue.
13.lo3umerpudeckne BenwuuHBl W enuHHUNBL14.9¢dexr Meccbayspa. 15.IIpubopsr mns
pPErUCTpalMy PaAMOAKTUBHBIX U3Ty4eHUH 1 yacTull. 16. S aepHblie peakiiuu 1 ©X OCHOBHBIE THUIIBI.
17 A nepusie peakiuu Ton AeiicTBueM HeWTpoHOB.18.Peakiuu nenenust sapa. 19.I0ennas
peakmms  genenws. 20.fImepHpie  peakToppl.  21.Peakmus  cuHTE3a  aTOMHBIX  SifIep.

22 .dyHpaMeHTalbHBIC B3aUMOACHCTBHS. 23.D/IeMeHTapHbIC YaCTHIIHI.

MeTOIll/l‘leCKl/le PEKOMEHIAIUHA 110 IIOATOTOBKE K naﬁopaTopHMM 3aHATHUAM 110

AUCHUIIJIMNHE «Pu3zuka»

[Tpu u3yyenun xypca «®Pu3uKu» HEOOXOAMMO IMMOHMMATh, YTO (PU3HMKaA ITO HayKa

TEeOpeTUYecKasi U HKCIEpUMEHTaIbHAasl, IO9TOMY CTYyJIEHTaM CJEIyeT MOoJdy4yaTb TEOPEeTHUYECKUe



3HAHUSA HA JIEKLUAX U 3aT€M MPOBEPATH NMPABUIHHOCTh MOJYUYEHHBIX 3HAHUN 3KCIIEPUMEHTAIBHO
B J1a00paTopusX.

CrymeHTaM mpH TOATOTOBKE K CEMHMHApCKMM H  Ja0OpaTOPHBIM  3aHSTHUAM
PEKOMEHJIyeTCsl CIeAyIolee: MPeaBapUTeIbHOe 3HAKOMCTBO C MOSICHEHHSAMHM, K KaXKJIOW Teme
MPAKTUYECKOI0 3aHATHS; 3HAKOMCTBO C KOHCIIEKTaMHU JIEKIUil; MpopaboTKa MPeasoKeHHOro
MarepHaia 1o yieOHIKam ¢ UCIOJIb30BaHUEM JIOTIOTHUTEIBHON JTUTEPaTyphI.

OKCIIEpUMEHT IpPH BBIMOJHEHUH JIA0OPATOPHOW pPAaOOTBI COCTOMT W3 HECKOJIBKUX
JTaloB: YCTaHOBKa NpUOOpPOB; HAONIOEHUE; OTCYET H3MEpPSIEMbIX BEJIWYMH; 00paboTkKa
pe3ynbTaToB  HAOJIOJEHHUS; MOJArOTOBKAa  rpaduyeckoro  marepuana  (HMCHOJIb30BaHUE
KOMIIBIOTEPOB); BHIYMCIEHUE HCKOMOI BEIMUYMHBI C 33JJaHHON CTENEHbIO TOUHOCTH; BBIBOJBI 110
pe3ysbTaTtaM 3KCIEepUMEHTA.

Brimonnenue kaxaoii nabopaTopHoil paboThl, BXOAAIIEH B MPAKTUKYM, MPOBOJIAT 1O
CIIEYIOIIEH CXeMe:

1 - 3HaKOMCTBO C ONHMCAHHEM JAOOPATOPHOM PabOTHI (TEOpPETHYECKasi MOJTOTOBKA
JIOJDKHA TIPOBOJHUTHCS 3apaHee, TaK Kak BPeMs, OTBOJAMMOE Ha KXyl paboTy, OTpaHUYEHO U
MpeIHa3HaYeHO B OCHOBHOM Ha MOHTaX YCTaHOBKH, MPOM3BOJICTBO M3MEpEHM U 00paboOTKy
pe3yIbTaTOB U3MEPEHHUIN);

2 - 3HAaKOMCTBO C NMPUOOpaMU M TPUHAIIIKHOCTSIMH, KOTOPBIE HEOOXOIUMBI IS
poBeJeHHUs padoT, yCTaHOBKAa MPUOOPOB MM cOOpKa YCTAHOBKU B COOTBETCTBUU C ONMCAHUEM
(uHOT A paboTa MPOBOJUTCS Ha TOTOBOM YCTaHOBKE);

3 - mpoBejieHUe HAOMIOAEHUN U OTCUETOB - 3Ta 4acTh paboThl ABIsSETCS Haubolee
OTBETCTBEHHOH, €€ HaJ0 NPOBOJAUTH OYEHb AKKypaTHO M TIIATENIbHO, COTJACHO YyKa3aHUsIM,
KOTOpBIE JIaHBl B ONHMCAaHUU PabOThl, PE3yJbTaThl BCEX M3MEpPEHUMN (DPUKCUPYIOTCS B TabIMLIAX
3anuceil pe3yabTaToB, KOTOPhIE JaHbl B KOHIE KaKJ0U paboThI;

4 - o0paGoTka pe3ylIbTaTOB H3MEPEHUN (BBIUMCIAIOT HU3MEPSAEMYIO BEIHUUHY
nodopMyJsia U 1al0T OLIEHKY MOTPEITHOCTEH N3MEPEHN );

Metoauyeckoe omnucaHue, Kak IMPaBUIIO, COAEPKHUT: Ha3BaHWE paboOThl, €€ Ielb;
nepevyeHb NpuOOpPOB M MPUHAAIECKHOCTEH; OOLIyl0 yacTh (CIpaBOYHBIE CBEIEHUS O CYTH
U3y4aeMoro siBJIeHUs UM 3deKTa, MaTeMaTniyeckas GopMyIupoBKa 3aKOHA U T.J.); METOAUKY
npoBeaeHs padoThl (MOJPOOHOE OMMCAHUE METO/1A, CXEMbl YCTAHOBKH, TaOIHIIbI TAPAMETPOB U
JaHHBIX YCTaHOBKM, pabouas Qopmysa); omnucaHue H3MEpeHUH (yKas3bIBaeTcsl MOPSIOK
U3MEpeHul, NpUBOAATCS 00pas3ibl TAaOMUIl Ui 3alMCH HU3MEpsIeMbIX BEIUYMH); 00paboTKy
pe3yabTaTOB M3MEpPEHHH (MPUBOAATCS (QOPMYINBI Ul pacyéTa HWCKOMOM BEIWYMHBI WU IS

pacuéra norpenrHocTeil I3MEpPEeHHi ); KOHTPOJIbHBIE BOIIPOCHI C YKA3aHUEM JIUTEPATYPhI.



Otuér mo maboparopHOil paboTe BKIOYACT B ceOs: Ha3BaHWE pPAOOTHI, TEpPEUYCHB
npuOOpOB U TMPUHAMICIKHOCTEH C YKa3aHHMEM TOYHOCTH KA U3MEpPEHUI, KPaTKYIo
TEOPETUYECKYI0 YacTh ¢ pabodeit hopmysnol (¢ yuy€TOM MOTPEmIHOCTEH), CXEMY YCTaHOBKH,
pe3yNbTaThl U3MEpPEHUil B BUAE TaOMUL, (GOpMYIbI IS MOJACUYETa MOTPEIIHOCTed U3MEpPEHHIA,
npuMep pacu€ra U3MEpSAEeMOM  BEIMYMHBI, BBIYUCIEHHWE MOTPEIIHOCTeH  H3MEpeHMHIA,

OKOHYATEJIbHBIN PE3YJIBTAT C PACCYUUTAHHON ITOIPEHIHOCTBIO.

Bonpocs! k 1adopaTopHbIM padoTam

Ne 1. MerpoJioruyeckasi arrecTalusi MeTOAUKH U3MEPEHUs! Y/1eIbHOI0
CONPOTHUBJIEHUSA. YUeT CHCTEMATUYECKONH U HHCTPYMEHTAJIbHOM MOTrPelIHOCTeN.

1.1. HapucoBaTb iBe CXeMbl U3MEPEHHUI, UCTIOIB30BAaHHBIEC B pabOTe, MOAMUCATh UX
Ha3BaHue. KakoBa MeTOMYEeCKast MOTPEIIHOCTh ONPEIEICHUSI COMPOTUBIICHUS B KAXKI0U U3
cxeM (BeIBOJ opMyi).

1.2. 3anmcarb (popMyIIBl CpETHEKBAIPATHIHON MTOTPEITHOCTH U IOBEPUTEIFHOTO HHTEPBAJIA
s R.

1.3. Kak onpenensiercs: abCONFOTHAS TOTPEITHOCTD YACILHOTO COMTPOTHUBIICHUS ?

1.4. Kak npou3BoauTCs OLEHKA TOYHOCTH METOJUKU U3MEPEHUS YAEIbHOTO
COTPOTHUBIICHUSA?

1.5. Jlatb onpesenieHne CUCTEMAaTUYECKUX U CIIyYalHbIX OIPELIHOCTEM.

Ne 2. M3ydyeHue 3aKOHOB NPAMOJTHHEHHOT0 IBUKEHUSI B MOJ1€ TSAKECTH HA MallIUHe
ATByna.

2.1. 3anmcarh cucTeMy ypaBHEHUHN ABM)KEHUS, BEIBECTH (DOPMYITY ISl BEIUUCTICHUS
YCKOPEHHSI CBOOOTHOTO TaJCHUS C Y4ETOM MOMEHTa uHepuuu 6oka. (HapucoBats cxemy).
2.2. BriBecTH BbIpaxXeHHE JIsl MOMEHTa MHEPIIUH TMCKa Macchl M u paauyca R
OTHOCHTEIIEHO OCH, TIPOXOJISIIEH Yepe3 EeHTP AUCKa EPIEHIUKYISIPHO €T0 TOBEPXHOCTH.

Ne 3. MastHuk MakcBeJuia.

3.1. 3anucatb cucTeMy ypaBHEHMH JBHKEHHUS, BBIBECTH pabouyro hopMyiry s
BBIUHCJICHUS] MOMEHTAa MHEPLIUU MasiTHHUKA 110 pe3ynbTaTtaM omnbiTa. (HapucoBats cxemy).
3.2. 3anucarh U NOSICHUTB BBIPAXKEHUE I TEOPETUUECKOTO BBIYUCICHUS MOMEHTA
WHEpUUU MassTHHKa MakcBea.

3.3. 3anucarb 3aKOH COXpPAaHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 MPOBEPKHU.

Ne 4. Uzyuenne kose0aHuii MATEMAaTHYECKOI0 U (pU3MIECKOr0 MasiTHUKOB.

4.1. BeiBectu hopmyity A neproja KojaebaHuii MaTeMaTUYeCKOTO MasiTHUKA.

4.2. BoiBectu (opmyny Ais mepuoja KoiedaHuii (U3N4ecKoro MassTHUKA.

4.3. laTh onpeneneHue MpUBEACHHON UTMHBI U IEHTpa KadyaHusl (PU3NIECKOTO MasSTHHKA.

Ne 5. OnpenesieHue MOMEHTa HHEPIUHM TBEPABIX TeJI MeTO0M KPYTHJIbHbBIX
KOJIeOaHM .

5.1. BeiBectu opmyity JUIst OnpeieTIieHHs MOMEHTa HHEPLIMU TBEPIOTO Tela Yepe3 ero
Mepuo.1 KojieOaHui.

5.2. latb onpeieneHNe TJIaBHBIX OCEW NHEPLMHU Tela.

5.3. UeMy paBeH MOMEHT MHEPIIUH Ky0a OTHOCUTEIBLHO OCH, TPOXOJISIIEH Yepe3 OJTHO U3 €T0
pebep.



Macca kyba M, cTropoHna — a.
5.4. JlaTb onpeiesieHre TeH30pa HHEPIIMH TeJla, 3alicaTh ero 00U BU]T.

Ne 6. U3yuyeHue 3aKOHOB BpaliaTeJbHOI0 ABHKeHUsI HA MasiTHUKe O0epOeka.
6.1. 3anmcath cucTeMy ypaBHEHUH ABMKEeHUs uia MasitTHuka O0epOeka. (Hapucosarhb
CXemy).

6.2. Chopmynuposats Teopemy LllTeiinepa.

6.3. 3anucarb 1 000CHOBAThH BhIpaXXKEHHE ISl MOMEHTa HHEepLHU MasTHHKa OOepOeka.

Ne, 7. U3ydyeHue TpeHHs PH KAYEHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlatb onpenenenue ko3 duunenta TpeHus kaueHus U Ko3pduumenra TpeHus
CKOJIB)KCHUSI.

7.2. BeiBectu pabouyro Gopmyny ais kodhduimeHTa TpeHUs Ka4eHHS.

Ne. 8. UccienoBanue cTOJIKHOBEHHUS IAPOB.

8.1. latp onpenenenue k03P PUIeHTa BOCCTAHOBICHHUSI.

8.2. BriBecTH BhIpaykeHHE JUIsl CKOPOCTH IIapa Yepe3 yroyi OTKIOHEHUSI.

8.3. BeiBecTH BbIpakeHUE AJIs1 MOTEHLIUATBHON YHEPTUH 1ehopMallii U CUITBI YIIPYTOTO
yzapa yepe3 yroj OTKJIOHEHHUS.

Ne, 9. OnpenesieHue CKOPOCTH 10JI€Ta CHAPSIAa METOI0M KPYTHJILHOTO
0a1JIMCTHYECKOI0 MASITHUKA.

9.1. JlaTh onpeaencHre MOMEHTA UMITYJIbCa YaCTHUIIbI (HAPHCOBATh TPUMED, YKa3aTh
HarpaBJieHWE BEKTOPOB.)

9.2. 3anucaTh MOMEHT UMITYJIBCA OJJHOPOJIHOTO CTEP>KHSI Macchl M U InuHbI L,
BPAIIAIOIIErOCs C YIIIOBOH CKOPOCTBIO (0 OTHOCHUTEIBHO OCH, MTPOXOASAIICH Yepe3 OJ1H U3
€ro KOHIIOB U MEePIEHANKYISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyro GopMyIty sl CKOPOCTH TTYJIH.

Ne 10. U3yuyeHue BbIHYKIEHHOI NpenecCMy rHPOCKOIa.

10.1. Yto Takoe rupockonudeckuii apdext?
10.2. BoiBecTH (hopMyiTy 1Jist YIIIOBOM CKOPOCTH MPELECCHH.

le/lMeprIe TECTOBbIC 3a/1aHUSA

1. MarepuanbHas TOYKa 3TO - ...

a) TeNo, pa3Mephbl KOTOPOTO HUKAKOTO 3HAYCHHSI HE UMEIOT;

0) Teno, pazMepaMu KOTOPOTO MOKHO TIPeHEOpedh 10 CPAaBHEHHIO C PACCTOSTHUSIMH JI0 APYTHUX
Ten,

B) TCJI0, pa3MCpPbl KOTOPOI'0O HAMHOT' O OoJIbIIIE PaCCTOSAHUA 00 APYTIUX TCIL.

2. Ilepemenenne —
a) Paccrosinue, 0oTCUNTaHHOE BJI0JIb KPUBOJIIMHEHHOW TPAEKTOPUU
6) OTpe30k npsIMOMA, MPOBEJICHHBIN U3 HAYAIBHOTO MOJIOKEHHSI YaCTUIBI B KOHEYHOE

B) [1yTh, MpoliICHHBIN YaCTUIICH 110 OKPYKHOCTH



3. CkopocTb.

szif
dt

6) V =dr -dt

B)\7 :d—E
dr

4. YckopeHue:

a)a —dr -dt
- dv

6) a = —
)=

B)szQ-dt

5.YrnoBoe ycKopeHue:

—

- do
a) & =—
dt

6) ¢ —dw-dt
B):‘;:d—i
dw

—

6. CBs13p BEKTOpA JTMHEUHON CKOPOCTH V C YIJIOBOW CKOPOCTBIO @) !

a)\7:5-?
OV =|o-r
B)\7:2-F

7. Bropoii 3akoH HproTOHa:

—~ a
a) F =—
m
6) F =m-a
B)E:m+£

8. Tpernii 3akoH HproTOHAa:



a)E1=E2

6)E1:\/§2

B) F1 =—F»

9. IMIyIibC CHCTEMBI MATEPUAIBEHBIX TOUEK:
a) P =ZPi ; (Bi: mi~\7i)
i

6) P=P1* P2* P3*...

_ - = —

B) P=P1 P2 Pa:

10. 3ak0H coXpaHEHHUs UMITYJIbCA!
a) Mnynbc 3aMKHYTOHM CHCTEMbI MAaTEPHAIbHBIX TOUEK YMEHbILIAETCS
6) Mmynbc 3aMKHYTOM CUCTEMbI MaTEpUANIbHBIX TOUYEK OCTAETCSI NOCTOSIHHBIM

B) I/IMHy.]'ILC SaMKHYTOﬁ CUCTCMbI MAaTCPUAJIbHBIX TOUCK BO3PaACTACT

11. 3akoH coxpaHeHUs: MEXaHUYECKOMN IHEPruu:

a) [TonmHast MexaHn4eckas YHEpIrus 3aMKHYTOM CUCTEMBI Tell, MEXIY KOTOPbIMU JEHCTBYIOT
KOHCEPBATHUBHBIE CHJIbI HE OCTAETCsl TOCTOSHHOM

0) [lonHas MexaHU4ecKast JHEPTUsl 3AMKHYTOW CHCTEMBI TeJl, MEX/ITY KOTOPBIMHU JICHCTBYIOT
KpOMeE KOHCEPBATUBHBIX CHJI U HEKOHCEPBATUBHBIE CHUITBI, COXPAHSIETCS

B) [TosHas MexaHMuecKasi SHEPTHsl 3aMKHYTON CHCTEMBI TeJl, MKy KOTOPBIMHU JIEHCTBYIOT

KOHCCPBATUBHBIC CUJIBI, OCTACTCA MMOCTOSTHHOM

12. 3akOH cOXpaHEHHUsI MOMEHTa UMITYJIbCa:

a) MOMEHT UMITyJIbCa 3aMKHYTOH CHCTEMbI MaT€pPUAIbHBIX TOYEK OCTAETCS MOCTOSTHHBIM
6) MoMeHT umMnyibca 3aMKHYTOM CUCTEMbI MaTEepUAIbHBIX TOYEK YMEHBIIAETCS

B) MOMEHT MMITyJIbCa 3aMKHYTOW CHCTEMBI MaTePHAILHBIX TOUEK BO3PACTAET

13. PesITUBUCTCKUI 3aKOH CIOKEHUSI CKOPOCTEH ONpeIesaeTcs:

a) [IpeoOpazoBanusmu ["anunes

6) ®opmyrnoii DiiHIITEHA

B) [IpeoOpazoBanusimu JlopeHia

13. OcHOBHOE ypaBHEHHE BPAIATEIBHOTO ABUKCHUS:

a) T EZZN BHEI



M| =

6) Z N srew. =

—il ™

B) Z N suem. =

14. YpaBHeHuEe CBOOOIHBIX KOJIeOAHUH Tpy3a Ha MIPYKUHE:
a) X—aw, -x=0
0) X+w,-x=0

B) x+x=0

15. TlonsiTue «uaeanbHas KUIAKOCTbY:

a) )KuakocTh, B KOTOpOI IEHCTBYIOT CUJIbl BHYTPEHHEIO TPEHUS

6) XKuzkocTb, B KOTOpOI BHyTpEHHEE TPEHUE OTHOCTHIO OTCYTCTBYET

B) JKuakocth, B KOTOPOH AEHCTBYIOT CHJIbI COIIPOTHBIIEHUS, & CUJIbl BHYTPEHHEIO TPEHUS

OTCYTCTBYIOT

16. YpaBuenue bepnymnu:

2

a) mv +pgh +p=const

2

0) p\2/ +pgh + p=const

2

B)p\zl + pgh + p#const.

17. ®opmyna Ilyazeitns:
_(Pl_Pz)”'r4'77

a) Q gl (Q-moTok)
_ (Pl_Pz)”'r4

0=,
_ (PL=P,)7n

R

18. PeanbHble ra3bl ONUCHIBAIOTCS] YPABHEHUEM:

a) MenneneeBa — Knaneiipona



0) YpaBuennem Maiiepa

B) YpaBHenueM Ban-nep-Baanbca

19. IloHsaTHE «MIOeaATBLHBII ra3:

a) ['a3, pazmMepbl MOJIEKYJT KOTOPOTO 3HAYCHUsI HE UMEIOT, OHH B3aUMOJCHCTBYIOT MEXIYy COO0OM
1 CTAJIKUBAIOTCS

0) 'a3, MOJIEKYJIbI KOTOPOTO CUE3al0Illee Majibl, HE B3aUMOACHCTBYIOT 10 CTOJIKHOBEHHUS U
CTAJIKUBAIOTCS 110 3aKOHAM a0COJIFOTHO YIPYTOro Immapa

B) ['a3, MoJIeKyJbl KOTOPOTO CTAIKUBAIOTCS MO 3aKOHAM a0COJIIOTHO YIIPYToro 1apa

20. OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHIECKON TEOPUH T'a30B:
1 —_—
a) P:§m0 n-v?

m, - N

\Y

6) P=

Wl

—

2
3 m,

21. bapomerpuueckas hopmya:

mgh
P =P, exp(———
a) vexp( KT)
6) P = P,ex (m_gh)
PRT

B) P = Poexp(—)
mgh

22. Ypasuenune Kianeipona-MenaeneeBa i1t IpOU3BOJIBHON MACCHI UACAIBHOTO rasa:
P m

a) —=—RT
Voou

6) P.v="lRT
u

B) PV =T

23. XapakTep TeUCHHs )KUAKOCTH (TypOyJICHTHOE WJIH JIAMHUHAPHOE) ONPEACIISICTCS:

a) ®opmynoit beprymu



6) Uucnom PeitHonbaca

B) [locTosinHol bonbuimana

24. YpaBHenue Maiiepa:
a) C,— C=R
6) C, + Cv=0
B) C,=Cyvt

25. Kakoil mkasnel TeMIiepatyp HE CYIIECTBYET:
a) KenpBuna
0) Peomropa

B) PuxTepa

26. Cybonumanus — 3T10:
a) [lepexon U3 TBEpAOro COCTOSHUS B Ta3000pa3HOe
0) Ilepexon 13 ra3000pa3HOTO B TBEPAOE COCTOSIHUE

B) OI[HOBpeMeHHBIﬁ IMpoNeCC MIaBJICHUA UCIIApCHUA

27. Ilpu cMauMBaHUU KUAKOCTh B KalUJUIpE:
a) Onyckaercs
0) [Togaumaercs

B) He cMmeHser ypoBHs

28. IlepBblii 3aK0H (HaYasl0) TEPMOJUHAMUKH:
a) Q=AU+A
6) Q=AU-A
B) Q=AU/A

29. Bropoii 3ak0oH (Ha4yasio) TepMOAMHAMUKH:

a) TermtoTa MoXeT MepexouTh caMa cOO0H OT MEHEe HarpeToro Teia K 00Jiee HarpeToMy

0) Termota MoXeT cama cob0i epexouTh OT 00JIee HarPEeTOro Tela K MEHEE HarpeToMy

B) [lepexo/ TEmIOTH OT MEHEe HarpeToro Tena K 0ojaee HarpeToMy Telly MPOUCXOAUT BCEr/a,
€CJIM TOJILKO ATH TeJa He pa3/ieNIieHbl anadaTHOW MEPEropoIKON, MPEATCTBYIOIIEH

TEII000MeHy MEXAy HUMU



30. Kputnueckas remneparypa:

a) Temmneparypa, xapakTepHast UIsl KXKJIOTO BEIIECTBA, IPU KOTOPOU BEIIECTBO HAXOIUTCS B
TBEP/IOM COCTOSIHHH

0) Temmiepatypa, pu KOTOPOH BEIIECTBO HAXOUTHCS B )KUIKOM COCTOSTHUN

B) Temneparypa, XapakTepHast Ul Ka)JI0Tr0 BEIeCTBa, PU KOTOPOM MCYE3aeT pa3HUIA MEXKILY

KUIKUM U Fa3006pa3HbIM COCTOsAHUSAIMU

31. CkosbKO cOCTOSIHUHM POX0aUT pabouee Teno B 1ukiie KapHo orBert:

a)l

0) 4

B) 3

32. Ilpu nocnenoBaTeIbHOM COSAMHEHUH TPOBOJHIUKOB 00III€e COMPOTUBIICHUE!
a) R=R1=R;
0) 1/R=1/R1+1/R>
B) R=R1+R>

33. IIpu napaniesbHOM COEJMHEHUH MPOBOAHUKOB 00ILlee COMPOTUBIICHUE:
a) R=Ri1=R:
0) 1/R=1/R1+1/R;
B) R=R1+R2

34. Kakoe 13 BbIpKEHUN CIIPABEIMBO JIs1 IUKJIMYECKONW YaCTOTHI:
a) ®=Acosp
0) o=21/T
B) =2mv/T

35. Pe3onadcoM Ha3BIBACTCA:
a) Pe3koe Bo3pacTanue cuiibl KoaebaHui Py COBMAJACHUH YacTOThI BHEIITHEH CHJIBI C
YaCcTOTOM KOJIEOaHUH CHCTEMBI
0) Pe3koe 3aTyxanue KojeOaHui Mpy BHEIIHEM BO3JICHCTBUHT

B) Pe3koe Bo3pacTaHue 4acTOTHI U3-3a YBEIMYECHUS aMIUTUTYAbl KoJeOaHu

36. Uto Ha3bIBAETCS ANEKTPOIUHAMUKOM:

a) DIeKTpoIMHAMUKa- 3TO HayKa, N3y4arollas MeXaHU4eCcKoe JIBUKEHHUE Tell



0) DIEeKTpOMHAMHKA- 3TO HAyKa O CBOMCTBAX M 3aKOHOMEPHOCTSX TOBEACHHUS 0COO0TO BHIA
MaTCprU — BJICKTPOMArHUTHOI'O I10JIsA, OCYIICCTBIIAOIICTO B3aHMO[[€I>'ICTBPIe MCKOY
SJICKTPHUYCCKU 3aPA)KCHHBIMU TCIIAMU

B) DIIEKTPOAMHAMHUKA — 3TO HayKa O TEIUIOBBIX M30IPOIECCaX, KOTOPast HE YYUTHIBACT

MOJICKYJIAPHOE CTPOCHUE TCI

37. Yto Ha3bIBAETCS ANEKTPOCTATUKOM:
a) Pa3nen snekTpoiMHaMUKU, TOCBSILIEHHBIH N3YYEHUIO IBHKYIIUXCS AIEKTPUUECKUX 3apsI0B
0) Paznen snexkTpoauHaMUKH, MOCBALIEHHBIA N3YUEHHUIO MTOKOSIIUXCS 3apsiioB

B) DIEKTPOCTaTHUKA — 3TO HAyKa, U3yJaroliasi MoBeJeHUE HEHTPOHOB

38. UTo Ha3bIBACTCS JCKTPUUCCKUM 3aPSIIOM:

a) DIIeKTPUYECKH 3apsil ONpeAeNsieT HHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aUMOCHCTBHIMA
0) DieKTpUYeCKuil 3apsl ONpeaesieT MHTEHCUBHOCTh TPABUTAIIMOHHBIX B3aUMOICHCTBUI
B) DJICKTPUUYECKUI 3apsi/l HE ONPEAeIsieT HE AICKTPOMArHuTHOE, HE TPAaBUTAIIHOHHOE

B3aUMOJICUCTBUEC

39. 3aK0H cOXpaHEHHS IEKTPUUECKOTO 3apsia:

a) CYMMapHHﬁ 3apAan SJICKTPUUCCKH HSOHHpOBaHHOﬁ CUCTCMBI MOXXECT U3MCHATHCA ! qu #const
i

6) CymMapHbIi 3apsiji IEKTPUUYECKU U30JIMPOBAHHON CHCTEMbI HE MOKET U3MEHSATHCS: Zqi =

i
const
B) CYMMapHBIﬁ 3apsa SJICKTPUICCKHU I/I3OJII/Ip0BaHHOI>'I CUCTEMBI TO MOXKET U3MCHSATHCA, TO HE

MOXXCT UBMCHATHCA

40. Yto Ha3bIBaE€TCS TOYEYHBIM JIEKTPUUYECKHUM 3aPSIIOM:

a) ToyeuHbIM 3apsJIOM HA3bIBAETCS 3apsHKEHHOE TEJ0, pa3MepaMi KOTOPOTO Hellb3s peHeOpeyb
10 CPAaBHEHUIO C PACCTOSHUAMU OT ITOTO TEJIA 0 APYTUX 3apsSKEHHBIX Tl

6) ToueuHbIM 3apsA70M Ha3bIBACTCS 3apsHKEHHOE TEO, pa3MepaMH KOTOPOTo MOXKHO NpeHeOpedb
110 CPAaBHEHUIO C PACCTOSHUIMU OT 3TOTO TeNa 10 APYTUX 3aPSKEHHBIX TEJ

B) ToueuHBIM 3apsA0M HA3BIBAETCS 3aPSHKEHHOE TEJIO JIFOOBIX Pa3MepoB

41. 3axkon Kynona:

m1m2
r2

a) F=y



5) F=k 212
r

_ 1 (o0,
B)F_47r80 r’e

42. HanpsKeHHOCTD JIEKTPOCTATUYECKOTO MOJIS B IaHHOM TOUKE:

a) E =

6) E =

=
m
I
o)
ol
m‘ |7

43. Enunuiia uaMepeHusi HanpssKeHHOCTH JieKTpocTaTudeckoro nmosist B CU:
a) [E]: Ke M

6) [E]= B/ m

B) [E]= Tulm

44. HanpsKeHHOCTH T0JIS, CO3/1aBa€MOT0 TOYEUHBIM 3apPSJIOM:

a) E=kﬂér
- 1 .
5)E=——1Jg
Are, 1
2
B) E:q—zér

46. UTo Takoe JTMHHS HANPSKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS:



a) BooOpakaemas nuHUS, KacaTeabHas K KOTOPOH B KXKJIO0W TOYKE COBIAIACT C HAIIPABICHHEM

BEKTOPA HaIIPsLDKEHHOCTH notst E
6) BooOpaxxaemas IMHMS, BEKTOP HANPSHKEHHOCTH K KOTOPOH NEepIEHIUKYIAPEH

B) Boo6pa>1<aeMa>1 JIMHHKA, KOTOpasd HEC MMECT HU Hadajla, HU KOHIIa

47. IloTeHuuan 3JIeKTPOCTATUYECKOTO MOJIS:

WP

a) P=——
q

6) p=—
q

B) qo:Wp-q

48. Enununa n3mepenns norennuana B CU:
a) [(0] = Jlxoynb ([Ix)
6) [p]=Kynon (<m)

B) [(p] =Bonsr (B)

49. IMoTennuuan noss, cozaaBaeMoro cucreMoit N 3apsioB:

) 1 qi
a = —_—
N Arg, r?

1 q
0) o= '
)¢ Ars, Z r.
B) (D_kzqirl

50. DKBUMOTEHIMATLHAS TTIOBEPXHOCTH!
a) 910 BooOpakaemasi TOBEPXHOCTh, BCE TOUKH KOTOPOW MMEIOT OJIMHAKOBBIN MOTEHIIUAI
0) DTO MOBEPXHOCTHh HEOJUHAKOBOTO IMMOTEHIIAATIA

B) OTO roppupoBaHHast MOBEPXHOCTh

51. DNeKTpruYeCKu TUTONb:
a) JTa cucTeMa U3 JIByX OJJMHAKOBBIX 10 BEJIMYMHE MACC, PACTIOIOKEHHBIX HAa HEKOTOPOM

paccTosHUU ApYT OT Apyra



0) Ota cuctema ABYX OJWHAKOBBIX MO BETUYMHE PA3HOMMEHHBIX TOYEYHBIX 3apsAaoB +q U —(,
PacCTOSIHUE MEXKITY KOTOPBIMU 3HAYUTENIHO MEHBIIIE PACCTOSHUS JI0 TEX TOUEK, B KOTOPBIX
OIIPEEIAETCS T0JIE CUCTEMBI

B) OTa cucreMa JABYX PA3HBIX 110 BCJIMYMUHC 3apA10B, HAXOAAUXCS HA HCKOTOPOM PAaCCTOSAHUA

JIPYT OT JIpyTa

52. Teopema ["'aycca jyist BeKTOpa 3JIEKTPOCTATUYECKON UHAYKIUU:

a) [ToTok anexkTpocTaTHUueCKON MHAYKLIUU Yepe3 3aMKHYTYIO IIOBEPXHOCTh PaBEH HYJIIIO
0) [1oTOK 371eKTpOCTAaTUUECKON MHIYKIIUHU Yepe3 3aMKHYTYIO IIOBEPXHOCTh paBEH
anreOpandecKoi CyMMe 3aKIFOUCHHBIX BHYTPH TOM MOBEPXHOCTH CTOPOHHHX 3aPSI0B
B) [1oTOK 251€KTpOCTATHYECKON MHIYKIIMU Yepe3 3aMKHYTYIO IOBEPXHOCTh PABEH

areOpandeckor CyMMe MaTepUalIbHBIX TOYCK
53. DnekTpuyecKast eMKOCTb:
a) DTo BenmuuHa, onpenensemas popmymnoit: C =(- @

0) Oto BenuuuHa, onpenenseMas popmynoi: C =

B) JTO Benu4MHa, onpeaensemas popmynoit: C =

54. Cuna (BeIM4MHA) TOKA:

a) Cuna Toka paBHa MMPOU3BCACHUTIO MACCHI TCJIa HAa YCKOPCHUC

0) Cuia Toka — 3T0 BenmM4KHa, onpenenseMas popmynoit: | =

Cdt

B) Cusla ToKa — 3TO BeJTMuMHa, onpeensemas popmyroit: | = -t

55. 3akon OMa AJId ydacCTKa LCIK HC COACPIKAIICTO UCTOYHUK TOKA:

a) l =U-R
6)|:E
R
B) |:B
U

56. 3akoH Oma 151 3aMKHYTOI'O KOHTYpa:

a) I =¢(R+r)



6) 1 =
&
_ &

B =R/

57. 3akon Oma 11t 3aMKHYTOTO KOHTYpa B tuddepeHnmansaoi popme:
a) j=c (E+ Ec)

~o/(E+E,,)

—

0)

ool

B) T:G'

58. DnekTpoaBmkymas cuna(d.a.c.) €

a) O1o paboTa CTOPOHHHX CHJI, KOTOPYIO OHH COBEPIIAIOT HAJ| MEPEMEIIAOIIUMHUCS O HETH
_ ACT
3apsAaaMu: € =——

4

K.

0) D10 paboTa KyJTOHOBCKHUX CHJI HAJl 3apsJIaMU: € =

B) OTO BBIpaXkeHue € = A, - Q

59. IlepBoe npaBusio Kupxroda:

a) AnreOpanueckas cymma TOKOB, CXO/SIILIUXCS B y3JI€, paBHA HYJIIO: Z I, =0
i

6) AnreOpandeckasi CyMMa TOKOB, CXOJISIIIUXCA B y3JI€, HE paBHA HYIIIO: Z I, #0
i

B) Anre6pqueCI<a;I CyMMa TOKOB, BXOASAIIUX B y3€JI TOKOB BCCT A OoJIbIIIe HUCXOJAIINX U3 y3J1a

TOKOB

60. Bropoe mpasuino Kupxroda:

a) ZIkRk :Zgi
6) D LR =D e
B) > LR, >D ¢

61. PaboTa IOCTOSIHHOI'O TOKa:



|
A=—-t
a) T

6) A=1-R-t
5) A=U-R-t

62. MoOIIHOCTL NOCTOSIHHOI'O TOKA:

a) P=U-R
6 P=U-I
B P=12.R

63. 3akoH J[>oyns — JleHua:
a) Q=U-R-t

6) Q=0,24-1°-R-t
U2
B)Q:?t

64. 3axon buo — CaBapa — Jlarutaca:

o dBi= w0 | 7]

Anrd
. yol'dr-F
oydB="20—
) Anr3
B) dé::uodl [3! 'r]
A

65. 3akoH Ammiepa B BEKTOPHOU GopMme:

a) dF =dT [ -]

66. IIoToK BEKTOpa MarHUTHOM MHIYKIIMHM Y€PE3 3aMKHYTYIO IOBEPXHOCTD:

a) Oy= j BdS #0
6) ®= [ BdS >0

B) @y= j BdS =0



67. MaruuTHasi IpOHUIIAEMOCTh BEIECTBA:

a) u=1-y
o) u=1+y
w u=0+z)

68. 3aKOH 3JIEKTpPOMarHuTHOM MHAyKIMu Dapajes:

do
a) §i=——
dt
do
0) gi=-—
) E
B) &i= d@-dt

69. MOIIHOCTb MEPEMEHHOIO TOKA:
a) P=U?-1-cose

6) P=1-R-sing

By P=U_, -1, -cosp

70. CoOcTBeHHas 4acToTa KojaebaTenbHOr0 KOHTYpa:

a) a)0=\/E

71. ypaBHCHI/IC MaKCBCHHa, CBA3BIBAOIICC BCKTOP HAIIPAKCHHOCTHU SJICKTPUICCKOTI'O MOJIA Ec

BEKTOPOM MarHMTHOW MHIYKIIHH B (B nuddepennmanbHoil popme):

6)VI§]=-%—?

_ (eBY
B) V E]=(Ej



72. 3aKOH OTpa)KEHHS CBETA:
a) Yrous oTpaskeHHs! OOJIbINe YIiia MaCHHS
0) Yron nageHus paBeH yriy OTpa)KeHUs!

B) YT0JI OTpa)keHHsI paBeH HYJIIO

73. 3aKOH MPETOMIICHHSI CBETA:

a) OTHOIIEHNE CUHYCA yIJIa [IPEJIOMIIEHUS K CUHYCY YIJIa AJeHUsI HE SIBJISIETCS IOCTOSTHHBIM
0) OTHOIIEHUE CHHYCA YTJIA MAJICHHUS K CHHYCY yIJia IPEIOMIICHUS €CTh BEIMYMHA
OTpHIIATEIIbHAS

B) OTHOLIEHNE CUHYCA yTJja MaJIeHUs] K CUHYCY YIJla IPEJIOMJIEHUS €CTh BEIMYMHA [TOCTOSHHAS.

74. Iucniepcus cBeTa:
a) n=f(o)
0) n= f(Ao)

B) N=const

75. 3akoH byrepa:

a) I=lp-¢*!
6) I=lp- ¢®
B) I=lo-a L

76. 3axoH bprocrepa:

a)tg 9,=c (C-ckopoCTh CBETA)
0)tg 6,=n2

B) tg 6, =const

77. KorepeHTHbIE CBETOBBIEC BOJIHBI:
a) BomHbl, uMeroIrie BCeBO3MOXKHBIC YaCTOTHI KOJIeOaHU
0) BonHa, HEe 0TMHAKOBOM YaCTOTHI U HE MIOCTOSTHHOM pa3HOCTHIO (ha3

B) BoJHbI, HE 0OTMHAKOBOM YaCTOTHI, Pa3HOCTH (ha3 KOTOPHIX OCTAETCS BCE BPEMsI TIOCTOSHHOM

78. YcnoBue nHTEpHEPEHIIMOHHOTO MAKCUMyMa:

a) A=t(m-1)4, (m=0,1,2,...)

0) A=tm1, (m=0,1,2,...)



B) A=tm (4,)2  (Mm=0,1,2,...)

79. YcnoBue uHTEp()EpEHIIMOHHOTO MUHUMYMA:
a) A=(2m-1) 4, (m=0,1,2,...)

0) A=t2m4, (m=0,1,2,...)

B)A=i(2m+l)£; (m=0,1,2,...)

80. JIndpakxiys cBETOBBIX BOJIH:

a) OTo ABJICHUE NPSIMOJIMHEHHOIO pacpoCTPaHEHHs CBETOBBIX BOJIH B HEOIHOPOIHOM cpejie
0) OT0 sIBIEHME MTOJIHOTO OTPAKEHUSI CBETOBBIX BOJIH OT KPaeB OTBEPCTUM MJIU MaJIbIX
IIPENSATCTBUN

B) OTO sABIIEHHE OTHOAHUS CBETOBBIX KpacB OTBCpCTI/Iﬁ HNJIN MaJIbIX HpCHHTCTBI/Iﬁ

81. B xakom ciydae audpakius BOJIH 3aMeTHEe:

a) ludpaxuus BOJIH TEM 3aMETHEE, YeM OOJIbIIIE UIMHA BOJIHBI U YEM MEHbIIIE pa3MephI
NPEnsSTCTBUH (111€JIei) 0 CPaBHEHUIO C ITTMHON BOJIHBI

6) CooTHOLIEHNE IJIMHBI BOJIHBI U pa3MepOB NPENATCTBUM (1eieil) He BIUSET Ha SIBICHUE
T paKuu

B) Jludpakiuus BoiH TeM 3aMeTHee, YeM MEHbIIIE IJTMHA BOJIHBI U 4YeM OOJIbIIIE pa3Mepbl

MPENsSTCTBUM (IEJIeH) TT0 CPAaBHEHUIO C JUTMHOW BOJTHBI

82. IndpaxyonHas pemerka:

a) JludpaximonHas pemerka- 3T0 ONTUYECKOE YCTPONUCTBO, 3€PKATbHO OTPAKAIOIIEEe CBET
0) ndpakimonnas pemieTka- 3T0 ONTUYECKOE YCTPONUCTBO, MPEICTABIISIONIEE COO0M
COBOKYITHOCTH OOJIBIIIOTO YHCIIA TTapalIeIbHBIX, OOBIYHO PABHOOTCTOSIIMX APYT OT APYyra
hiesen

B) JludpakunonHnas pemierka- 3To JBOSIKO BBIMTYKJIasl TUH3A

83. OcHoBHas popmyna AU(paKIIMOHHON PEIeTKHU:
a) ccosa =tka (c=ath), k=0,1,2,...
0) csina =tka (c=atb), k=0,1,2,...

B)Sina =1



84. Yrto Takoe nazep:
a) Jlazep- 3TO HCTOYHUK HE KOT€PEHTHOI'O U3ITyYEHUSI.
0) Jlazep- 3TO reHepaTop BHIHYXKJACHHOTO KOT€PEHTHOI'O U3JIYy4CHHS

B) Ha3ep- 9TO0 UCTOYHUK CaMOIIPOU3BOJIbLHOT'O U3JIYUCHUA

85. ®opmyna Bynbda - Bparros (qudpakins peHTTeHOBCKHUX JIy4eil):
a) 2d sin 6=tm A (m=1,2,...)

6)dsin =1

B)dtg =1

86. Buemnuit poroapdexr. YpaBHeHne DiHIITEHHA:

mv?

a) hv =A-

mv?

6) hv =A+

B) hv =A+ mgh

87. Kaxoii nonsipuzanuu He CylIeCTBYET:
a) Kpyrosoit
0) Toueunoi

B) JIuneitHOM

88. [lucnepcus — 3T0:
a) OrubaHue CBETOM MEJKUX MPENsATCTBUI
6) HanoxeHue KorepeHTHBIX BOJIH

B) 3aBHUCHMOCTh ITOKa3aTes MMPEJIOMJICHUA OT AJIMHBI BOJIHBL

89. ludpaxius — 310:
a) OrubaHue cBETOM MEJKUX MPENsSTCTBUI
6) Hano>xeHne KOrepeHTHBIX BOJIH

B) 3aBHUCHMOCTh ITOKa3aTes IpEIOMIICHUS OT JJIMHBI BOJIHbBI

90. PeasibHbIE Ta3bl OMUCHIBAIOTCSA YPABHECHUEM:

a) MenneneeBa — Knaneiipona



0) YpaBuennem Maiiepa

B) YpaBHenueM Ban-nep-Baanbca

91. ®opmyna [Inanka:
a) E=mv?/2
6) E=hv

B) E=mc?

92. MaccoBoe 4ucio — 3TO:
a) Macca 1 mouns BemecTBa — |
6) KoinuecTBo mpoTOHOB U HEUTPOHOB — A

B) Macca oiHOTro aroma BemiecTsa — m

93. a-yactuua — 3TO:
a) Slapo atoma Bomopoia
0) SAnpo aToma remaus

B) JIro0as qacTula ¢ OTpUIATCIbHBIM 3apA10M

94. IlnaneTapHoO HA3BIBAIOT MOJIETH aTOMA:
a) TomcoHa
0) Pezepdopna

B) DHHIITElHA

95. Kakoe U3 yTBep:KIeHU SIBIISIETCA OJHUM U3 IIOCTYJIaTOB bopa:

a) Uncno npoTOHOB B aTOME PAaBHO YMCITY HEMTPOHOB

0) 3apsz siapa paBeH CyMMapHOMY 3apsiTy SJIEKTPOHOB

B) ATOM MO’KET HaXOAUTHCS B CTAIIMIOHAPHOM COCTOSTHUM C ONpe/iesieHHoM sHeprueit En, B
KOTOpPOM OH HE HU3JIy4aerT.

96. HaubomnbIieil mpoHHUKAIOIIEH CITOCOOHOCTRIO 00IaAat0T:

a) o-JIy4u

0) B-myun

B) Y-JIy4H



IK3AMEH no nucnumianne «®usuka»

Dk3aMeH Mo AucHUILIMHE «@®U3MKa» MPOBOIUTCS B YCTHOM ¢dopMe mo Ouseram.
DK3aMEHAIlMOHHBII OWJeT coaepXUT 4 Bompoca: JBa TEOPETHUECKUX M JIBa MPAKTUUYECKHX.
[TepBpie Ba BOMpOCa PK3aMEHAIIMOHHOTO OWJIETa SIBIISIOTCS TCOPETHUYECKUMU M OIICHHBAIOTCS
MakcuMainbHO 1o 10 OammoB kaxknablid. TpeTuidd M YeTBEPTHI BOMPOCHI AK3aMEHALMOHHOTO
Ouiiera — pacueTHbBIE 3a]]a4l, PEIICHUE KOTOPHIX OLEHUBAETCS MAKCUMYM 110 15 Gaos.

Bonpocskl Kk 3k3aMeHy 10 JUCHUIINHE «DU3HKA»

1. BpawaTenbHoe IBUKEHUE MaTEpUAIbHON TOUKH.

2. IlepBslii 3ak0oH HploTOHA B MEXaHUKE MaTepUalbHON TOUKH.

3. Bropoii 3akoH HploToOHa B MeXaHHKe MaTepUaIbHOM TOUYKH.

4. Tperuii 3akoH HploTOHa B MEXaHUKE MaTepUaIbHON TOUKH.

5. Pabora B MexaHuKe MaTepUaIbHOU TOUKHU.

6. DHeprus B MEXaHUKE MaTepUaIbHOM TOUKH.

7. MOIHOCTh B MEXaHUKE MaTepUaIbHOW TOYKH.
8. 3aKOHBI COXpaHEHHUsI PHEPTUHU U UMITYJIbCA B KIIACCHYECKON MEXaHUKe.

9. PensituBuCcTCKas MexaHnKa. OCHOBHOM 3aKOH PENATUBUCTCKON MEXaHHUKH. PelsaTHBUCTCKHIA
3aKOH CIIO’KEHHsI cKopocTell. IHTepBai Mex 1y COOBITUSMU B CIIELIMAIbHON TEOpUHU
OTHOCHUTEJILHOCTH.
10. PenaTuBUCTCKAst MEXaHUKA. DHEPTHATIOKOS PEISITHBUCTCKON YacTuIbl. [lomHas sHeprus
PEAATUBUCTCKON YacTULIBI. PENSITUBNCTCKOE COOTHOIEHUE MEXAY ITOJIHOM YHEPTUEH U
HMITYJIbCOM TeEJa.
11. YpaBHeHMEe HEpa3pBIBHOCTH /sl TOKA KUAKOCTH B TPyOKe.
12. YpaBuenne bepHyn (3aKOH COXpaHEHUs! SHEPTHUH MPUMEHUTENFHO K YCTaHOBUBIIIEMYCS
TEUEHUIO HIeaTbHON KUIKOCTH). CTaTu4yeckoe, THIPOCTaTHIECKOE U TMHAMUYECKOE
JIaBJICHHE.
13. DkcnepumMenTanbHble ypaBHeHUs MU dy3un (ypaBHenue duka). opmynsl 1ist

koaurmenta quddy3un.

14. DxcnepuMeHTAIbHOE YPaBHEHHE TETUIONPOBOIHOCTH (ypaBHeHUE Dypbe). Dopmyrna mms
KO3 pHIMEHTa TEIIONPOBOAHOCTH.
15. DkcnepuMeHTaIbHOE YPaBHEHUE [T CHIIbI BHYTPEHHETO TPEHHSI UIIH BA3KOCTH (ypaBHEHHE
Helotona). ®opmyna 115 Ko3pPUIeHTa BA3KOCTH.
16. IIpeo6pazoBanus ["anmmnes B kiraccuueckoir Mexanuke. [IpeoOpa3oBanus Jlopenna B
PENATUBUCTCKON MEXAHUKE.

17. O0benMHEHHBII Ta30BBIN 3aKOH, CBSA3BIBAIOIINI NaBieHe P, 00beM V U aOCOMOTHYIO



TeMITEpaTypy T IUIst JaHHOM Maccel Taza M= CONSt, my1st oqHOro Moist rasa (ypaBHEHHE

Knaiinepona), myis iro6oro uncia mojiel ra3a (ypaBHenne MenneneeBa-Kaiinepona).

18. OcHOoBHOE ypaBHEHHE MOJIEKYIIPHO-KUHETHUECKOW TEOPUU UICATbHBIX Ta30B.

19. OnbrTHbIe Ta30BbIe 3aK0HbI (I'eii-JIroccaka, lapis, boins-Mapuorra).

20. IlepBoe Ha4yamO TEPMOIUHAMHKH.

21. Bropoe HayaJio TepMOIMHAMHKH.

22. TpeTbe HauaI0 TEPMOJIMHAMHUKH.

23. DuTponwus S . CTaTHCTUYECKOE TOJKOBAHHUE DHTPONUHU S . DHTPONHUS B aI1a0aTHIESCKOM

IpoLEecCe.

24. DuTponus S . CTaTHCTUYECKOE TOJKOBAHHUE SHTPOIIUU S . DHTPONHS B U30XOPHOM U

n300apuvYecKoM, Ipoleccax.

25. DHTponus S . CTaTHCTUYECKOE TOJKOBAHHE SHTPOITUU S . DHTPOIHS B U30TEPMHUYCCKOM

poLecce.

26. DnexTpocraTiueckoe moje. PaboTa 1mo nepeMemieHuio 3apsjia B 3JI€KTPOCTATHYECKOM TI0JIe
3axoH Kynona.

27. IlpaBuna Kupxroda ans pacuera S7eKTPUUECKUX IICTICH.

28. 3akon Jxoyns-JleHna uist MpOBOHUKA, TIO KOTOPOMY TE€UET TOK.

29. Dddext Dapanes.

30. 3akonbsl OMa: JiIs ydyacTKa LeTu; A y9acTKa IeTH, COAEPIKaIIero 3./.C.; A 3aMKHYTOH
LIENH, COAepKaIeH 3.1.C.

31. Ilepemennslit TOK.O(HeKTUBHBIE TOKH, HANPSHKEHUST © MOIITHOCTH B LIENH IEPEMEHHOTO

TOoKa. IHIYKTUBHOE, EMKOCTHOE, aKTUBHOE, PEAKTUBHOE U MOJIHOE COMPOTHUBIICHUS B LIENTU

IIEPEMEHHOT0 TOKA.

32. MarnetusM. Ou3ndeckre XxapakKTepUCTHKU MarHuTHoro nous. 3akon buo-Casapa-Jlamnaca.

33. SIByieHue IMEKTPOMArHUTHON MHTYKIIHH.

34. Cuna Amrepa. Cuia Jlopenma. ®@opmysia, OnMChIBaroNIas IBMKEHUE 3apsiia Mo/ ICHCTBUEM

MarHMTHOTO U JIEKTPUUECKOTO MOJIS.

35. SIBneHne caMOMHYKIIUY.

36. 3aKOHBI TEOMETPHUECKON ONITUKH (3aKOHBI OTPAKEHUSI, TOJTHOTO BHYTPEHHETO OTPAKEHUS,

MIPEIOMIICHUS ).

37. atepdepeHiinsi CBeTOBBIX BOJIH. Y CIIOBUSI HHTEPHEPEHIIMOHHOTO MaKCUMyMa U

UHTEP(PEPEHITMOHHOTO MUHIUMYMA TIPU CIIOKEHHUH JIBYX CBETOBBIX BOJH.

38. Mucnepcus.

39. [omstpu3arus CBETOBBIX BOJIH. 3aKOH Mautroca /111 ”HTEHCUBHOCTH CBETA, MPOIIEIIIETO

aHaJN3aTop.



40. PaccesiHre CBETOBBIX BOJIH. 3aKOH Pernest 1y1st HHTEHCUBHOCTH PacCESTHHOTO CBETA.

41. lucppakuus cBeTOBBIX BOJH: Audpakmus Openens, nudpakuus OpayHrodepa.

42. Jluppakiiust CBETOBBIX BOJIH Ha TpexmepHoi pemeTke. DopmynaBynbsda-bperros.

43. Dddekt Keppa. [IBoitHoe mydenpenomiieHrue

44, Ypasuenue DiHIITeHHA 711 BHenTHero Goroaddekra. KpacHas rpanuna horodddekra.
45. Ilocrynatel bopa.

46. IIpaBuna oroopa. [ledext maccsl spa.

47. 3akOHBI paJIMOAKTUBHOTO pacmaja.

48. CooTHomeHue HeonpeneneHHocTH I eiizenOepra. HepaBencTBo bopa-I'eiizenbepra.
CootHomienue HeomnpeaeaeHHocTu ['elizen0epra 11 BOJIHOBBIX ITaKETOB.

49. dyH1aMeHTalIbHBIC B3aUMOJICHCTBHA. 3HaYCHUsT O€3pa3MEPHBIX MOCTOSHHBIX,
XapaKTEepU3YIOMINX ATH B3auMoieicTBUs. Du3nueckue mpoLeccsl U SBICHHUS, CTOSIINE 32
STUMU B3aUMOJICHCTBUSAMHU.

50. ITpaBuiia cMemeHust IPH ¢ U [ -paJnoaKTHBHOM pacrajie.

51. Obonoveunas Moaenb saapa. Maruueckue sifpa. Marudeckue qyuca.

52. dynaaMeHTaIbHbIC B3aUMOACHCTBHSI: TPABUTALIMOHHOE B3aUMOJIeiCTBHE. 3HAYCHUS
Oe3pa3MepHOi TOCTOSTHHOM, XapaKTEPHU3YIOIIeH 3To B3auMoaeiicTeue. dusnyeckue
MPOLECCHI U SIBJICHUS, CTOSIINE 3a ITUM B3aUMOJICHCTBUEM.

53. ®ynaameHTaIbHbIE B3aMMOCHCTBHS: CHIILHOE B3aUMOIeHCTBIE. 3HAaUCHUS Oe3pa3MepHOi
MIOCTOSIHHOM, XapaKTEPU3YIOLLEeH 3TO B3aumoaeicteue. Guznueckue npoueccsl U sABICHUs,
CTOSILIIKE 32 TUM B3aUMOJICVCTBUEM.

54. ®dyHaMeHTaIbHbIE B3aMMOJICUCTBHS: DJIEKTPOMAarHUTHOE B3aUMO/ICHCTBUE. 3HAUCHUS
0e3pa3MepHOll MOCTOSIHHOM, XapaKTepU3yIolIei 3To B3auMoaelicteue. dusndeckue
IIPOLECCHI U SBJIEHUS, CTOSILNE 3a ’TUM B3aUMOJICHCTBUEM.

55. dyHaMeHTaIbHbIE B3aMMOJICUCTBHS: c1aboe B3anuMoIeicTBHE. 3HAUEHUs Oe3pa3MepHOi
MOCTOSIHHOM, XapaKTEPU3YIOIIEeH 3TO B3auMoAeicTBIE. PU3NYECKHE MTPOLIECCHI U SIBJICHUS,

CTOSIIME 3a 3TUM B3aHMMOJICHCTBHEM.

Kpurepun onieHkH oTBeTa CTyAeHTA HA IK3aMeEHe

Xapakmepucmuka omeema oannl

JlaH mOnHBINM, pa3BepHYTHIM OTBET HA ITOCTaBJIEHHBIM BOIPOC, MOKAa3aHA
COBOKYITHOCTb OCO3HAaHHBIX 3HaHUM 00 0O0BEKTe, NPOSABIAIONIASCS B
CBOOOJTHOM OTIEPHPOBAHUHU TOHSATHSIMH, YMEHUH BBIJICITUTH CYIIECTBCHHbBIC U
HECYILIECTBEHHbIE €r0o MPU3HAKH, TPUYMHHO-CJICICTBEHHbIE CBSA3U. 3HaHUE 00 46-50
00BEKTE JEMOHCTPUPYETCS Ha (POHE MOHUMAHUS €r0 B CUCTEME JIaHHOW HayKH
U MEXIUCUUIUIMHAPHBIX cBsizedl. OTBeT (GopMyaHpyeTcss B TEpPMUHAX HAYKH,
U3JI0KEH JINTEPAaTYPHBIM SI3bIKOM, JIOTUYEH, JOKA3aTeJeH, NEMOHCTPUPYET




ABTOPCKYIO MO3UIUIO CTYJEHTA.

JlaH TONHBIM, pa3BEepHYTHIM OTBET Ha IIOCTaBIEHHBIM BOIPOC, IIOKa3aHa
COBOKYIHOCTb OCO3HAaHHBIX 3HaHMH 00 OOBEKTE, 10KAa3aTEeIbHO PACKPBITHI
OCHOBHBIE I0OJIOXKEHMSI TEMBI, B OTBETE IPOCIEKHUBAETCS YETKAsl CTPYKTYpa,
JIOTUYECKasl IOCIEN0BATEIbHOCTD, OTPAYKAIOLIAs CYIIHOCTh PACKPBIBAEMBIX
MIOHSITHIA, TEOpUl, sBJIICHUH. 3HaHHE 00 00BEKTE NEeMOHCTpUpYyeTcs Ha (hoHE 41-45
IIOHMMAHHS €r0 B CUCTEME NaHHOW HAayKHd M MEKIUCLUIUIMHAPHBIX CBS3EH.
OTBeT U3JOXKEH JUTEPATYpPHBIM S3BIKOM B TEpMUHAX Haykd. MoryT OBITH
JOIIYILIEHbl HEAO0YETHl B ONPENCICHUM IOHATHUN, UCIPABIECHHBIE CTYACHTOM
CaMOCTOSTENIBHO B IIPOLIECCE OTBETA.

JlaH mNOnHBIN, pa3sBEpHYTHIM OTBET Ha IIOCTABJICHHBIA BOIPOC, ITOKA3AHO
YMEHHE BBIICIUTH CYILECTBEHHBIE U HECYIIECTBEHHbIE IIPU3HAKH, TPUUUHHO-
CleCTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpUPOBAaH, JIOTUYEH, U3JIOKEH B
TepMuHax Haykd. OJHAKO JONYyLIEHbl HE3HAYMTEIbHbIC OIIMOKU WIIH
HEJI0YEThI, UCIPABICHHBIE CTYJEHTOM C IOMOLIBIO «HABOIAIIMX)» BOIPOCOB
penoaaBaress.

36-40

JlaH 1oyHbIN, HO HETOCTATOYHO IOCJIEIOBATEIbHbIM OTBET HA IOCTABICHHBIN
BOIIPOC, HO IpPH OSTOM II0Ka3aHO YMEHHE BBIIEIUTH CYLIECTBEHHBIE WU
HECYUIECTBEHHbIE NPU3HAKK U IPUUYMHHO-CIEACTBEHHbIE CBsi3U. OTBET
JIOTMYEH U U3JIOKEH B TEPMUHAX HAyKU. MoryT ObITh JomyleHb! 1-2 omunoKu
B OIpEICIICHUU OCHOBHBIX IOHSATUH, KOTOpPbIE CTYAEHT 3aTpYIHSIETCS
VICIIPABUTH CAMOCTOSITENBHO.

31-35

JlaH HeOCTaTOYHO NOJIHBIA M HEJNOCTATOYHO pa3BEpHYTHIM OTBET. JIormka u
MOCJIEI0BATEIbHOCTD U3JIOKEHHUsSI UMEIOT HapyleHus. JlomyiieHsl ommoOKky B
PacKpbITUU TOHATHH, ynoTpeOneHun TepMuUHOB. CTyIEeHT He crnocoOeH
CaMOCTOSITENIBHO BBIJCIINTE CYHIECTBEHHBIE M HECYILIECTBEHHBIE NIPU3HAKU U
NPUYMHHO-CIEICTBEHHbIE CBSI3U. CTYAEHT MOXET KOHKPETU3HPOBATh
0000I1IeHHbBIE 3HAHMS, JI0Ka3aB Ha IMpUMEpPaX HUX OCHOBHBIC MOJOXKEHUS
TOJIBKO C TIOMOIIBI0 TpernoAaBaTens. PedeBoe odopmiienne Ttpedyer
NIONPABOK, KOPPEKLIMU.

26-30

JlaH HenodHBIA OTBET, JIOTMKA W IIOCIIEIOBATEIBbHOCTh HW3JIOKEHUS HMEIOT
CyllecTBEeHHbIE HapylleHus. JlomymieHsl rpyOble OMMOKN IpPH ONpeaeIeHUH
CYIIIHOCTH  pAacCKpbIBa€MbIX TOHSTUW, TEOpUM, SBICHUH, BCJIEICTBUE
HEIIOHUMAaHUs CTYACHTOM MX CYILECTBEHHBIX U HECYIICCTBEHHBIX NPU3HAKOB 21-25
U CBA3€d. B oTBeTe OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITH KOHKPETHBIE
nposiBieHus 0O0OOIIEHHBIX 3HAaHMM He mokazaHo. PedyeBoe odopmiieHue
TpeOyeT MonpaBoOK, KOPPEKIIHUH.

JlaH HEmOJIHBINA OTBET, MPEICTABIAIONINK COO00M pa3pO3HEHHBIE 3HAHUS TIO
TEME BOINpOCa C  CYIIECTBEHHBIMH OIMMOKaMU B  OMpEICICHHSIX.
[IpucyTcTByIOT (hparMeHTapHOCTh, HEJIOTUYHOCTh H3J0KeHHs. CTyIeHT He
OCO3HAeT CBSI3b JAHHOTO TOHSTHUSA, TEOPHH, SBICHUS C APYTUMHU OOBEKTaAMHU

TUCHIUTITUHBI. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AlUS W JI0KA3aTEIHHOCTH 1-20
u3noxeHus. Peub HerpamoTHas. J[ONMOJHUTENbHBIE U YTOUHSIIOUIUE BOIPOCHI
MpernoiaBaTesiss He MPUBOMIT K KOPPEKIMH OTBETA CTY/IEHTAa HE TOJBKO Ha
MOCTaBJIEHHBIN BOMPOC, HO U HA APYTHE BONPOCHI JUCHUIIIIUHBI.

He mosrydensr 0TBETHI MO0 0a30BBIM BOIIPOCAM THCIIUIUIAHEI. 0

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT nojydaet 0-50 6aos.
CTyneHTbl, MOMYYHUBILINE B XO/I€ TEKYILEro U pyOoe:KHOro KOHTpoJst 56-100 6aios,
ABTOMATHYECKH MOJYYaIOT COOTBETCTBYIONIYIO SK3aMEHAIIMOHHYIO OIICHKY.



PesynbpTHpyromIas orieHKa CKIaIbIBAETCsI 0 COOTBETCTBYIOMIEH (opmyIie ¢ yueToM TeKyIIen
yCIIEBAaeMOCTH, PE3YJIbTaTOB PyOEKHBIX aTTeCTAllMi M YCTHOIO OTBETA Ha HK3aMEHE.

IIxama nTorosoi aKaHCMquCKOﬁ YCII€EBACMOCTH CTYACHTOB I10 AWCIUIIIIMHE

Cucrema ouenok COI'Y
Dopma Cymma HasBanmue
KOHTPOJIS oas10B
86 - 100 OTJINYHO
71-85 XOpOIIO
IK3amen 56-70 YIOBJIETBOPUTENILHO
0-55 HeynoBneTBopuTenbHO

Iloka3zaTenu u KPpUTECPHUHU ONCHUBAHUSA KOMHeTeHHI/Iﬁ HA Ppa3/IMYHBIX 3Talax ux
(l)OpMHpOBaHI/Iﬂ, OINMMCAHUE KA OHCHUBAHUA

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHIIMIA

«MUHNMAJILHBIA
YPOBE€Hb
He JIOCTUTHYT)
(MeHee 55 6a/110B)

«MuUHAMAJIBbHBIA
YPOBEHb)
(56-70 6a/;10B)

«CpenHuii ypoBeHb»
(71-85 6as10B)

«BbICOKHMI YPOBEHb)
(86-100 6a.10B)

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

cdhopmuposatnbi. chopmuposaHul. chopmuposaHbl. cdhopmuposanbi.
3HaHus OTCYTCTBYIOT, | ChopmMHupoBaHBbI 3HaHMusl ~ OOWIMpHBIE, | 3HAHUA TBEpJBIE,
YMEHUS U HaBBIKU HE | 0a30Bble  CTPYKTYpPHI | CUCTEMHBIE. apryMEHTHUPOBAHHBIE,
c(hopMUpOBaHbI. 3HAHUM. Ymenus HOCSIT | BCECTOPOHHHE.
YMenus pEenpOLyKTUBHBIN YMenus yCIEIIHO
(bparmMeHTapHbI U | Xapakrep, MIPUMEHSIFOTCS K
HOCST MIPUMEHSIOTCS K | pELICHUIO KaK
PEenpOAYKTUBHBII pPEIIEHNI0  TUIOBBIX | THIOBBIX, TaK U
Xapakrep. 3aJJaHuM. HECTaHIapTHBIX
JlemoHCTpHpY€ETCS JeMoHnCcTpHpyeTcs TBOPYECKHUX 3aJIaHUH.
HU3KUH YPOBEHB | JOCTATOYHBIN JleMoHcTpUpyeTcs
CaMOCTOATEIIBHOCTH | YPOBEHb BBICOKHI YpOBEHb
MIPAKTUYECKOTO CaMOCTOSATEIIBHOCTH | CAMOCTOSTEIIBHOCTH,
HaBBbIKa. YCTOWYHBOIO BBICOKAs
IIPAKTUYECKOTO aJlalITUBHOCTh
HaBbIKA. MIPAKTHYECKOTO
HaBbIKa
Onucanue KpuTEpHeB OLCHUBAHUS
OO6yuarouiics OO6yuaromuiics OOyuaronmiics OOyuaronmiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
- CYILLIECTBCHHBIE | - 3HaHUA | - 3HaHUE u|- riryookue,
npoOenibl B 3HAHUAX | TEOPETHUECKOTO ITOHUMaHNe BCECTOPOHHHE u
y4yeOHOro MaTepuaiia; | MaTepHuala, OCHOBHBIX BOIIPOCOB | apTyMEHTHPOBAHHBIE
- JOIYCKAIOTCA | - HEMOJHBIE OTBETHI | KOHTPOJIUPYEMOIO 3HAHUSA
IPUHLHUIIAAIbHBIE Ha OCHOBHBIE | 00bEMa IIPOrpaMMHOTI0
OIIMOKM TpU OTBETE | BONPOCHL, OMIMOKH B | IPOrPAMMHOIO MaTepuana;
Ha OCHOBHBIE | OTBETE, MaTepuania; - IIOJIHOE INTOHUMAaHHE
BOIIPOCBHI, HEJO0CTAaTOYHOE - TBEpIAbIC 3HAHHUA | CYIIHOCTH U




OTCYTCTBYET 3HAHHUE U | IOHUMAHUE TEOPETUYECKOTO B3aHMOCBSI3U
IMOHUMAaHHUE CYIIHOCTH Marepuaia. paccMaTpUBaEMBIX
OCHOBHBIX NOHSTHHM M | M3JaracMbIX -CIIOCOOHOCTE MPOIECCOB u
KaTeropuil; BOIIPOCOB; YCTaHaBIUBATh U | SBJICHUH, TOYHOE
-HeIIOHMMAaHHE - HEYBEpEHHbIE U | OOBSACHATH CBS3b | 3HAHHE OCHOBHBIX
CYIIHOCTH HETOYHBIC OTBETHl HA | MPAKTUKU U TEOPHUH, | IOHATUH B paMKax
JIOTIOTHHUTEIIFHBIX JIOTIOJTHUTEIIBbHEIC BBISABJIATH 00CyXTaeMbIX
BOIIPOCOB B paMKax | BONPOCHI; MIPOTUBOPEY U, 3aJ]aHul;
3aJIaHuM; - HEJI0OCTaTOYHOE | TTPOOIIEMBI H| - CITIOCOOHOCTH
- OTCYTCTBUE YMEHMS | BJIAJCHUE TEHJICHLIMU Pa3BUTHS; | yCTAHABIMBATH i
BBITIOJIHATH JIUTEPATYPOH, - TpaBWIbHBICE U | OOBSICHATH CBS3b
MPAKTUYECKUE PEKOMEHIOBAHHOM KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPUH;
3aJIlaHus, MPOrpamMmMoit IrpyoBIX OIIMO0O0K, | - JIOTHYECKH
MPETYCMOTPEHHBIE JIHUCHUILINHEL, OTBETHI Ha | IOCJIeJOBaTCIbHEIC,
MPOTpaMMOit - yMeHue 6e3 rpyObIX | MOCTaBICHHbBIE coJiepKaTelIbHbIC,
JUCIUILINHEL omuboK pemaTh | BOIPOCHI; KOHKPETHBIE i
- OTCYTCTBHE | IPAKTUUYECKUE - YMEHHME pelaTh | HCUEPIbIBAIOLINE
TOTOBHOCTHU 3aJIaHus, KOTOpBIE | PAKTUYECKUE OTBETHI Ha BCE
(crrocoOHOCTH) K | CIEQYET BBIIOJHUTD. | 3aJaHus, KOTOpBIE | 3aaHUsI, a  TaKxke
JUCKYCCUU U HU3KYIO CJeayeT BbIIOJIHUTD; | JOTOJHUTEIbHBIC
CTCIICHD - BJIQJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JUTEPaTypou, AK3aMeHaTOpa;

PEKOMEHI0BaHHOM - yM€HHE peuarb

MPOTrpaMMOit MPaKTUYECKUE

JMCIUILIHHEL 3aJIaHus;

- HaJIM4He | - cBOOOHOE

COOCTBEHHOI HCIIOIL30BaHUE B

000CHOBAaHHOM OTBETax Ha BOMIPOCHI

MMO3UIIUU 10 | MaTepuaIoB

00Cy)K1aeMbIM PEKOMEHI0BaHHOM

BOIIPOCAM. OCHOBHOU u

Bo3moxHBI JIOTIOJIHUTEIIHHOM

HE3HAUMTEIIHbHEIC JIUTEPATYPBHL.

OTrOBOPKH H

HETOYHOCTH B

PacKpbITUH

OTICIBHBIX

MMOJI0KEHU N

BOIIPOCOB,

MIPUCYTCTBYET

HEYBEPEHHOCTh B

OTBETax.

Onenka Ounenka Onenka Onenka
«HEey/10BJIETBOPHUTEN | «yJ1OBJIETBOPUTEJIbH «xopomoy / «OTJIHUYHOY /
bHO» /He 324YTEHO 0» / «32YTEHOY «3aYTEHO» «324YTEHO»

9. VYueéHO-MeTOAMYECKOEe M HHPOPMALMOHHOE O0ecTieueHue TUCIUTITUHBI (MOTYJIs1)

a) OcHoBHas JqUTEpaTypa

1. CaenweB U.B. Kypc obmeti pusuku: 1.1, M.: Hayka, 1989.




2. CasenbeB U.B. Kypc oOmieii ¢pusuku: 1.2, M.: Hayka, 1988.

3. CasenneB U.B. Kypc obmeit puszuku: 1.3, M.: Hayka, 1989.

4. Tpopumosa T.U. Kypc ¢uzuku, M.: BII, 1985.

5. JlapoBa U.B. Kypc ¢usuku, M.: IIpocBemenue 1981.

6. Tuxomupos F0.1. JTaboparopHbie pabOThI IO Kypcy (PU3HUKH C KOMITBIOTEPHBIMU MOJIECIISIMHU
7.3embaToB X.b., MkpteiueBa H.M. ®usuyeckuii npaktukym «MexaHuka. MosekynspHas
¢usuka» Bnanukaskas. Uzn. COI'Y ,1992.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Hponos E.N. OcHoBHBIE 3aKkOHBI MexaHUKU. M., Briciias mikona, 1985

2. Hponos E.N. DnexrpomaraeTnsm (ocHOBHBIE 3aKOHBI). M.- CankTt-IletepOypr, Hayka-
duzmataur, 2000.

3. I'pubos JI.A., [Tpokodsera H.1. OcHoBbl puzuku. M., @uzmatiur, 1995.

4, Jlanacoepr I'.C. Onruka, M., Hayka, 1976.

5. Koznos C.H. Konebanus u Bonubl, M., 3a. Mock. yauBepcurera, 1991.

6. CagenbeB 1.B. COopHuK BOipocoB u 3aaa4 o ¢usuke, M., Hayka, 1988.

7. Bonbkenmreiin B.C. CoopHuk 3aaau no obumemy kypey ¢pusuku, M.: Hayka 1990.

8. bepkneesckuii kype ¢pusukuy, 1. I - V, M., Hayka, 1977.

9. 3ucman ['.A., Togec O.M., Kypc obmeit pusukw, T. I - III, M., Hayka, 1972.
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27.  HWponos U.E. 3amaun no obmeii pusuke, M.: Hayka, 1988.
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29.  Esrpadosa H.H., KarauB.JI. Kypc ¢usuku. V4. moco6. mist moarotT. otaen. By3oB. M3, 2-
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B) UHTEpHET-pecypchl
ObecnieueH JOCTYH K COBPEMEHHBIM Npo(ecCHOHANbHBIM 0a3aM JaHHBIX, HH()OPMAITMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (6ubmuorexka COI'Y):
- bubmoteke e-library,



- JJIEKTPOHHOH Oubimoreke auccepranuii PI'b,

- YHHBEPCHUTETCKOU Oubmmoreke online;
COOCTBEHHBIM OHOIHOTpaduuecKUM 0a3zaM TaHHBIX:
- JIIEKTPOHHOMY KaTajory,

- DJIEKTPOHHOM KapTOTEKE KYPHAJIBHBIX CTATEM,

- JJIEKTPOHHOU KapToTeKe aBTopedepaToB qUCCepTALUil U TUCCepTaIUil.

PexomeHnnyeMble HHTEepHeT-aapeca no ¢pusuke:

http://www.sciteclibrary.ru AreHTCTBO HaVYHO-TeXHHYEeCKON nHdopmarmu. Hayano-

TeXHU4YEeCKas OubInoTeKa

http://www.feupniisk.ru Texmonoruu XXI sexa. PI'YII BHUNCK

http://www.newlibrary.ru HoBas snekrponHas 0ubanorexka

CocTaB JINIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
o0ecrneveHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 POU3BOICTBA

Ne ni/m HaumenoBanue Ne norosopa (JiMueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTUBUpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammHoe obecrieuenue | 14.03.2019 r, nponnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma aniss O9BM «bauk | PazpaboTka cory CBuIeTENBCTBO 0
4. BOIIPOCOB JIJIsl KOHTPOJIS rOCy/IapCTBEHHON PETUCTPALlUA TMPOTPAMMBI IS
3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cucrema | OOO AiicrekmoroBop Ne J183-2020 ot 10.08.2020-
5.
MIPOBE/ICHNS] BEOMHAPOB. 10.08.2021 1.
Cuctema momcka TeKCToBBIX | Ne795  or  26.12.2020  (meiicTBUTENeH 110
6. 3aMMCTBOBaHUN 30.12.2021r) ¢ 3AO «Antu-Ilnarnar»
«Antunnaruar.BY3»
[Tporpammuoe obecneuenue | CBoO6OgHOE MIPOrpaMMHOE o0ecnieueHue
F TUIst penaktipoBanus | (OeccpoyHO)
' xumuyeckux  Gopmya  Isis
Draw
8 Cucrema tectupoBanus | Noe468 or  03.12.2013 NIl  Cynrarynun
' Sunrav WEB Class P.T.(GeccpouHo)

DneKkTpoHHas OMOIMoTeKa

JccepTallui U aBTOpedepaToB

https://dvs.rsl.ru
Tpebyercs peructpanus B OuGIuoTEKE

PI'b(OB/1 PI'B) cory
ObC"YHuBepcuterckas Oubanoreka | https://biblioclub.ru
2. ONLINE" TpebGyercs peructpanuss B Oubnnorexe
cory
3BC «Hayunass ~ asnextponnas | http://elibrary.ru.
3. 6ubmuoteka eLibrary.ru» Tpebyercs peructpanuss B OuOIHMOTEKE

Cory

YuuBepcanbHas 0a3 gaHHBIX FEast
View

https://dlib.eastview.com
Jlorun: Khetagurov; ITapons: Khetagurov



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/

ObC  «Koncymerant  crynenrta» | http://www.studentlibrary.ru
Crynenueckas anektponHas | TpeOyercss perucrtpauus B OHOIHOTEKE
oubimoreka mo wmeaunuHckomy u | COI'Y

dapmaneBTUYECKOMY 00pa30BaHHUIO,
a TaK)Xe 10 €CTECTBEHHBIM U TOYHBIM
HayKaM B LIEJIOM.

OBC «lOpaiit» - obpasoBaTensHas | Www.biblio-online.ru

cpeda, BKIOYamomas BHUpTyanbHbI | TpeOyercss peructpauus B OuOIHMOTEKE
yuTadbHBIA  3an  y4eOHukoB u | COI'Y

6. | yueOHBIX MOCOOHMI OT aBTOPOB W3
BeAylIuX By30B Poccuu 1o Bcem
HAMpaBJICHUSAM U CHEIHATBHOCTSIM

10. MaTepua/ibHO-TeXHHYeCKOe o0ecnieyeHre TUCIUIITUHBI (MOIYJIs)

Y4yeOHble ayauTOpPUM I NPOBeJdeHHMs] 3aHATHI  JIEKUMOHHOIO THIA,
CEeMHHAPCKOr0 THIIA, KYPCOBOI0 NPOCKTHPOBAHUA (BBINOJHEHUS KYPCOBBIX Ppador),
TPYNNOBBIX M MHAUBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOUHOMI
aTTecTAllMHd, a TAaK)Ke CAMOCTOSATEJbHON PpadoThl 00y4arMIMXCS: IPENOAaBATEIbCKUN
CTOJI; CTYJI; CTOJIBI 00YYAIOUIUXCS; CTYJIbsS; KIIaCCHAs I0CKA.
Oo0opynoBaHue: KOMIBIOTEPHI JJI1 KOMIIBIOTEPHOI'O KJIacCa B KOMIUIEKTE C MPOTPaMMHBIM
obecrieueHreM, BBIXOJOM B CeTh MHTEpHET M OCTYIOM B 3JIEKTPOHHYIO 00pa3oBaTEIbHYIO
cpeny COI'Y.— 22mT, HCTOYHUKH OecTiepeOOHHOTO MUTAHUS.

IIporpammuoe odecneuenne. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CeobomHoe I10O); Cucrema tectupoBanus Sunrav WEB Class
(Beccpounoe T10); IIporpamMmmHoe obecrieueHue s peIaKTHPOBAHUS XUMHUYECKUX (opmyi ISiS
Draw (beccpounoe I1O); Koncynprant miroc; Cucrema MOMCKAa TEKCTOBBIX 3aMMCTBOBaHMN
«AnTtumaruat.BY3»; IIporpamma ans O9BM «baHk BorpocoB Ji1si KOHTPOIIsl 3HaHU»; ["apaHT;
Cisco Webex; nemoHcTpaninoHHbie 1 y4eOHO-HATIISIHBIE TOCOOUS (BHICOMPE3CHTALIHS).
bubiauorexka, B TOM 4YHcJIe YUTAJIbHBINA 3aia: cronbl, crynbs; [IK oOywaromuxcs, c
IPOrpaMHbIM OOECII€YeHHEM, BBIXOJIOM B CeThb VIHTEpHET W JOCTYNIOM B 3JEKTPOHHYIO
oOpazoBarenbHyto cpeny COI'Y.

ITporpammuoe ob6ecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe I110);

OBC «YuuBepcuterckas oudamoreka ONLINE» https://biblioclub.ru;

ObC «Koncynprant crygentay http://www.studentlibrary.ru crynendeckass snekTpoHHas
OMOIMOTEKa MO MEIUIMHCKOMY | (apMaleBTHYECKOMY OO0pa30BaHHUIO, a TakXke T0
€CTECTBEHHBIM U TOYHBIM HayKaM B LIEJIOM;

OBC «Opaiit» - oOpa3oBaTenbpHas Cpena, BKIIOYAIONIAs BEPTYAJbHBIA YHTAIBHBIA 3all
y4eOHUKOB M y4eOHBIX TMOCOOMI OT aBTOPOB M3 Bexymmx ByxoB Poccun mo BceMm
HaMpaBJICHUAM | CrierraabHoCTsIM WWW.biblio-online.ru;

JIEMOHCTpAIMOHHBIE U y4eOHO-HATIISAHbIE TOCOOUS (BHICOTIPE3CHTALU ).
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