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INporpamma coctaBneHa B cooTBeTCTBHH ¢ (DeliepalbHBIM rOCYAapCTBEHHBIM
obpasoBaTebHEIM CTAHAAPTOM BBICIIEro o0pasosaHus 1o Hanpasiaenuo 29.03.05
KoncTpynposanne U3ziennii IErkoif NpOMbIIUIEHHOCTH, YTBEPAIEHHBIM PHKA30M
Munucrepersa obpasosanus ¥ Haykn Poccuiickoit ®epepauun ot 22.09.2017 r.
Ne 962, yueOubiM nuianoM noarorosxu Gaxkanaspos no 29.03.05 Koretpynposasie
W3ZIeNnii JIerkoif NMPOMBIIIICHHOCTH, YTBepX/IeHHbIM YdyensiM cosetoM PI'BOY
BO «COI'Y» ot 29.04.2021 r. nporoxon Ne 11,

Cocrasurens: accucrenT, I'puropss I'.T'.
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(nmporokon Ne 7 or 12.04.2021 r.)

3as. kadenpoit %}% 3.3. Xoxaega

OnoGpena coBeroM pusnHKo-TeXHHYeCKOro dakyasreTa

(nporoxos Ne 6 or 19.04.2021 r.)
[Ipencenarens cosera hakynsrera / % WN.B. Teaypu

Paboyvas nporpamma yreepxkiena s cocrase OOIT
peuendem Yuenoro cosera ot 29.04.2021, nporokon Ne 11.



1. Crpykrypa u 0011asi TPYA0E€MKOCTb JUCHUNIHHBI

OO0mias TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 5 3aueTHbIX eauuull (180 vacoB).

Ounas popma oOydeHHS 3aouHas
dhopma
00y4YeHHS

Kypc 1
Cemectp 1-2
Jlexiun 36 +16
[TpakTnueckue (CeMHUHAPCKUE) 3aHATUS -
JlaboparopHbIe 3aHATHS 36 + 32
Koncynbranuu
WToro ayiuTOpHBIX 3aHITHI 120 .
CamocTtosrenbpHas paborta 60
KypcoBas pabora

PopMa KOHTPOJIA
DK3aMeH +
3auer
OO0111e€ KOIMYECTBO YaCcOB 180

2. lletn ocBOeHMSI TUCHHUILIUHBI

Lenp kypca «@u3nka» — GopMHPOBaATH y CTYJASHTOB o0IIee (HU3HMUECKOE MUPOBO33PECHUS H
pa3BUBaTh (PU3NIECKOE MBILUICHUE;

-7aTh MOHUMAHHE COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU U SIBJICHUSX, TPOUCXOASAIINX B
HEKMBOM U KUBOW MPUPOLE;

-BBIpa0OTaTh  AKCIEPUMEHTAIbHBICE  HABBIKA, HEOOXOAMMBIC I  MPaKTUYECKOU
JEATEIIbHOCTH.

3. Mecro gucuunmiunsl B crpykrype OOII 6akanaBpa
Hucnurnnuna «®usuka» otHocutes K bioky 1. Juctunmael (Moaynn) OOs3aTenbHas 4acTh.
ObecneunBaeT NOArOTOBKY OakanaBpa 1o HampasieHuto 29.03.05 KoncrpyupoBanue uszaenui
JIETKOW NPOMBIIUIEHHOCTH M SIBIsieTCsl 0a30BOM 1JIs yKa3aHHOIO HarpaBieHus. JlucuuruinmHa
M3Yy4aeTcsl B TEUEHUE IBYX CEMECTPOB.
WNunexe nucuunnunsl: 51.0.06.

4. TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS AU CHHMIIIMHBI
N3ydyenne naHHON AUCUMILIUHBI Oa3upyeTcsl Ha 3HAHUU KypCcOB (DM3UKH, MAaTEMaTUKU U
MH(OPMATUKH, U3y4aeMbIX B CpEeIHEH IIKOJIE.
OCHOBHbBIE TOJIOKEHUS AUCIUILTUHBI TOJKHBI ObITh UCIIOJIb30BaHbI B ajbHEUIIEM IPU
U3y4EHHH JUCLUIUIMH: METO/Ibl MaTeMAaTH4YeCKOi (PU3HKH, TeoOpeTHUYEeCcKast MEXaHUKA.
Pemenue no3HaBaTeNbHbBIX 3a/1a4 B COOTBETCTBUU C TIOCTABJIEHHOM LIENIbIO BBIPAXKAETCs B
(dopMHpOBaHKU ceLyOUIeH KOMIIEeTeHIIUH

Ob6menpodeccnonanbubie komnereHuun (OIIK):



HanmenoBanue | Kox u HaumenoBanue | Koxg W HamMeHOBaHWE WMHAMKATOpPA JIOCTHXKEHUS
Kareropun  |obmenpodeccronansH| obmenpodeccuonanbHoi kommnerenunu (MOIIK)
(Tpymisl) 0¥ KOMIIETEHITUN
obmernpogeccu (OIIK)
OHAJIbHBIX
KOMIICTCHITHI
Anamutnueckoe |OITK-1
MbIIIICHHE  |[CriocOOCH MPUMEHSATH3HAET obiacTu €CTECTBEHHOHAYYHbIX u
€CTECTBEHHOHAYYHBIC [0OIIEHHKCHEPHBIX 3HAHUM, METOIbI MATEMATHYECKOTO
1 OOIIEWH)KCHEPHBIE [@HAM3a ©  MOJICTUPOBAHUS, HCIIOIB3yEeMbIE B
BHAHMUS, METOABINPO(PECCHOHAIBHON ~ ACATEIBHOCTH  KOHCTPYKTOPA|
MaTeMaTUYeCKOTO  UU3ACNHI JIETKON MPOMBIIUIEHHOCTH
(bu3nUecKkoro aHaauzayMeer BBIJCIATh W3  €CTECTBEHHOHAYUYHBIX U
M MOJICJIMPOBAHUS BOOIIEUH)KCHEPHBIX 3HAHUM, M3BECTHBIX METOJOB
MpoPEeCCHOHANIBHOW |MaTeMaTHYeCKOro  aHaiu3a W MOJIETUPOBAHUS,
MeATeIbHOCTH TpedyemMble B MPOEKTUPOBAHUM U MPOU3BOJCTBE
OIeKIbI, OOYBH, KOXXrajJaHTEpPEeH, aKCcecCyapos,

W31 U3 KOKH U MeXa

BJiiageer HaBBIKAMU COBEPIICHCTBOBAHHMS IPOLIECCOB
MMPOCKTUPOBAHUS M IPOM3BOJCTBA OJCKIBI, OOYBH,
KOXTaJJaHTEPEU, AKCECCyapoOB, M3JICIIMM W3 KOXHU U
Mexa Ha OCHOBE €CTECTBEHHOHAYYHBIX "
OOIIEMH)KEHEPHBIX  3HAHWM, M3BECTHBIX METOJOB
MaTEMaTUYECKOr0 aHAJIM3a U MOJICIIUPOBAHUSA

B pe3yJjibTaTe OCBOCHUA TUCHUIIJINHBI oﬁyqalomnﬁul JTOJIZKEH .

3HAaTh:

-OCHOBHBIE TIOHSATUS U TEPMUHOJIOTHUIO PA3JIUYHBIX Pa3lesioB (U3UKU B COOTBETCTBUU C
JAHHOM MPOrpaMMON;
- cmbIch pusnyeckux 3akonoB (OITK-1);

YMeTh.:

- CO3HATEJIBHO MPUMEHATH (pu3ndeckue 3akoHbl Ha npakTuke (OITK-1);

Baagern:

-ocHOBHBIMU MeToaMu pusuku (OITK-1);

5. Conep:xaHue ¥ y4eOHO-MeTOAMUYECKAS] KAPTA JTUCUMILTHHBI « DU3HKA)

HEL
el

CamMocTosiTe/IbHas
HanMeHoBaH« paGota KonunuectBo | Jlutepar
3aHaTus GauioB a

e TeM CTYJICHTOB @op P
(BOTIPOCOB), MBI
M3y4aeMbIX TI0 KOHT

AHHOI Jlexmus J1a6. Yack Conepxkanue | pojst min max
JUCUMIUIMHE | (vacoB) | pabora (4acoB)




Kunemaruka. Teopust omuGox [1-14]
JvHamuka -
MaTepUuaIbHON
TOYKH.
YpaBaeHUsA ICIBMepeHM Hedopmanms -
JIBIDKCHUS U JTHHCHHEIX pasMepos TBEPJIOTO Tela
32KOHBI TBEPIBIX TENI U
COXPaHEHHS. OTIpeIeIIeHIE UX
IJIOTHOCTH
DneMeHTHI i
MEXaHUKH
JKAJIKOCTEN
ToTeHMaTbHOE Omnpenen. ycKOpeHus )
T0JIE CHIL. 3EMHOTO
SIeMEHTEL noss Tsirotenus
crieUaIbHOU METOAOM
Teopuun MaTeMaTHuy.
OTHOCHUTEIILHOC MasiTHUKa
TH
Omnpenern.
MonexynspHo- ornomenns C,, / Cp SBieHus -
KHHETHYeCKast
- mepeHoca.
METOJIOM MaH
TeopHs eronom Kiremana
Ma ¥ METOZOM
U/IeaTbHBIX HAesopma n me 01:‘[‘0
F230B. CTOSIYMX BOJIH (4)
OcnoBbt Omnp. KOHIIEHTpaL. OCHOBEBI _
TEPMOJAUHAMHK PacTBOpPOB TEPMOIUHAMU
H. MOJIAPUMETPUY. KH.

PeanbpHEIE ra3sl.

MeTOZOM (4)

Kunkoctu u
TBEpAbIE TeNa

CBobonHBIE 3aryxaromme _
KoJIeOanus. VBBIHYKICHH
ple KoJieOaHus
Bomnssr B

YIIpYyro# cpene




10

DNEeKTPOMAarHuT
HBIC BOJIHEI.
[xana
AIEKTPOMArHUT
HBIX BOJIH.

Omnpepnen.
ko3 dunreHTa
BHYTPEHHETO TPEHHS
KHUKOCTH
meroaoMm Crokca (2)

Ipy6e
JKH.
aTTec

25

11

DNEeKTPOCTaTHK
a

12

IlocTosiHHBIH
3IEKTPUYECKUI
TOK

W3mepenue
COTIPOTHUBIICHHE
rajJbBaHOMETpA.
IlynTpoBanue
rajJbBaHOMeETpa

OnexTpuy.
TOKH B
JKHIKOCTSIX.
3aKOHBI
AJIEKTPOIH3a

13

MarsaeTusm.
MaraurtHoe
moJie

14

DNeKTPOMAarHuT
Has UHAYKIUA

MaruuTHbie
CBOMCTBa
BEIlleCTBa

15

JlepemenHblit
3IEKTPUUYECKUN
TOK

W3y4eHnue crekTpos

12

16

DneKTpuuecKue
TOKH B
MeTaniax,
BaKkyyMe U
raszax.

Hucnepcus
cBeTa

17

JBmxenue
3apsKEHHBIX
4acTull B
3JIEKTPUYECKOM
Y MarHUTHOM
TIOJISIX

18

YpaBHeHUs
Makcgeinna

DJIeMEHTBI
[1N76370878
TBEPJOTO Tela

2-oii
pyOexKHBIN
KOHTPOJITh

pyo.
arrec

25

1-2

Csert-




QJICKTPpOMAarHu
THas BOJIHA

WuaTepdepenim
s UIudpaxys
cBeTa

ITonapuzanus
cBeTa

I'panyupoBka
TepMonapbl

7-8

BzaumoaeicTteu
e
3JIEKTPOMAarHuT
HBIX BOJIH C
BEEIIECTBOM

1-p1it
pyOeKHBII
KOHTPOJIb

25

10

3apoxaeHue
KBAaHTOBBIX
Npe/ICTaBICHU
i

H3mepenne
TeMIepaTypbl

11-
12

KBanToBas
¢duznka

14

Crpoenue
aToma,
KBaHTOBBIC
qHcia

TemnoBoe
W3JIy4YEHHE

15-
16

®dusuka sapa
u
3JIeMEHTapHbI
€ YaCTHUIIbI

2-o#
pyOeKHBII
KOHTPOJIb

25

Hroro:

52

68

60

OK3.

100

6. O0pa3oBaTe/bHbI€ TEXHOJIOTHH

AKTHBHBIE (OpMBbI 00yUeHHUSsI
- Jekuusi-6ece1a - HETOCPEICTBEHHBI KOHTAKT MpenoiaBares ¢ ayautopueit - quanor. [lo
X0y JEKLIMH IMpenojaBaTeslb 3alaeT BONPOCHl U BBIACHEHHS MHEHUH U ypOBHS
OCBEJIOMJIEHHOCTH CTYJIEHTOB 10 paccMaTpuBaeMoil mpoodieme;
- JIEKIUSA-TUCKYCCHSl - CBOOOIHBII OOMEH MHEHHMSMHM B XOJ€ H3JIOKEHUS JIEKIIMOHHOTO
Matepuana. [IpenonaBarens akTUBU3UPYET ydacTHe B 0OCYKICHUH OTAEIbHBIMH BOIIPOCAaMH,
COIOCTABJISIET MEXJIy COOOW pa3iMyHble MHEHHMS M T€M CaMbIM pa3BUBaeT AHUCKYCCHIO,
CTPEMSICh HAIIPABUTh €€ B HY’KHOE PYCJIO;
- JIEKI[USI ¢ TPUMeHeHHeM OOpaTHOM CBSI3M 3aKJIIOYAEeT B cede TO, YTO B Hayajle U KOHIIE
KaXJ/10T0 pa3ziesnia JEKIUH 3a1at0TCsl BONPOCHI. [IepBslil - U1l TOro, 4TO0BI y3HAaTh, HACKOJIBKO
CTYNCHTHl OpPHUEHTHPYIOTCS B H3JIaraéMOM MaTepuaie, BOINPOC B KOHLE pasjena
Mpe/IHa3HaueH JJIs BBISICHEHUS CTENIEHH YCBOCHHMSI TOJIBKO YTO M3JI0’KeHHOro Matepuaia. [lpu
HEYJIOBJIETBOPUTEIBHBIX PE3yJbTaTaX KOHTPOJIBHOTO ONpOCca MPENOJaBaTeNb BO3BPALLAETCS
K y’K€ IPOYUTAHHOMY pa3fiesly, U3MEHMB IIPH TOM METOJIUKY [10/1a4y MaTepuaa;
- mnpoOJjieMHasi JIeKOMsl ONHPAETCs Ha JIOTMKY IIOCIEAOBATEIbHO MOJAEIUPYEMBIX
IPOOJEMHBIX CHUTyallUH IyTeM IOCTAHOBKU INPOOJIEMHBIX BOIPOCOB WIIHM IPEIbSBICHUS
npobnemMHbIX 3a7a4. IIpoOneMHBIH BOMPOC - 3TO JAMAIEKTHUYECKOE IPOTHBOpEUHE,
TpeOyrolee sl CBOEro pPELICHHs pa3MBILIUICHUS, CPaBHEHHUs, NOUCKA, NPUOOpETEHHs U




NpUMEHEHHUs HOBBIX 3HaHWMU. [IpoOiiemHast 3ajaya CONEPXKUT JOMOJHUTEIBHYIO BBOJIHYIO
MHGOpMaLHIO U IPU HEOOXOMMOCTH HEKOTOPbIE OPUEHTUPHI ITOKCKA €€ PEeIICHUS;

- MPOrpaMMMPOBAHHAS JIEKIUS - KOHCYJbTAaUMsA - NPENoJaBaTelb caM COCTaBISET U
npeuiaraeT ooydaeMblM Bonpochkl. Ha moAroToBieHHbIE BOIPOCH! MpenojaBareib cHaydaia
MIPOCUT OTBETUTH CTYACHTOB, a 3aT€M MPOBOJIUT aHAIM3 M OOCYXICHHE HENMpPaBUIBHBIX
OTBETOB.

HNuTepakTuBHbie Gopmbl 00yUeHus.

- OOcyxnenne B rpynmnax. I'pynnoBoe oOcykaeHHE Kakoro-iu0o BOIpOca HalpaBlIeHO Ha
HAXOXKJCHUW UCTHUHBI WM JOCTH)KEHUE JTyYIIero B3auMOIOHMMaHUs. [ pymnmoBsie 00CYKIACHUS
CHOCOOCTBYIOT JIYUIIEMY YCBOGHUIO M3y4aeMOro MaTepuaa.

- Jduckyceusi. Kak mHTEpakTHBHBIN MeTOJ OOY4YeHHUs O3HA4YaeT HCCIENOBaHME WIH pPazdop.
VYuebHol auckyccuell Ha3blBaeTCsl LIeJIeHAIIPABICHHOE, KOJUIEKTUBHOE 00CYKAEHNE KOHKPETHON
po0JIeMBI, COPOBOXKIAIOIIEECS OOMEHOM UICSIMH, CYXKICHUSIMH, MHEHUSMU B TPYIIIIC.

- KosutoxkBuyMm. KoutokBuyM - B yueOHO-TEOPETUUECKUX 3aHATHUH, MPEICTABIIAIOUINA cO00M
TPYNIIOBOE OOCYXJIEHUE IO PYKOBOJICTBOM MPEIMOJABATENsl JOCTaTOYHO HIMPOKOrO Kpyra
npo0ieM, HalpuMep, OTHOCUTEIbHO CAMOCTOSITEIBHOI0 OO0JIBIIOTO pa3/elia JIEKIIMOHHOTO Kypca.
- IIpoGaemnoe oOydenme. B ycinoBusx mnpoGieMHOro oOydeHHUs MPOUCXOIUT AaKTUBHOE
OBJIQ/ICHUE JIMYHOCTBIO TEMH IpHEMaMH, CIIOCOOaMH, KOTOpble Hambosee XapaKTepHbI IS
0001 TBOPUYECKOU JICATSIILHOCTH.

MHHOBanMoHHbIE €HOCOOBI M METO[bl, HCIOJb3yeMble B 00pa3oBaTElIbHOM IIpOLECCe
OCHOBAaHbl HAa WCIOJB30BAHUU COBPEMEHHBIX JOCTH)KCHUH HAyKd M HWH(POPMALUOHHBIX
TEXHOJIOTUI M HalpaBJIeHbl HA MOBBIIIEHUE Ka4eCTBA OJrOTOBKU IIyTEM Pa3BUTHS y CTYJIEHTOB
TBOPUYECKHUX CIIOCOOHOCTE M CaMOCTOATEIbHOCTU (METOAbl MpoOJIeMHOro oOydeHws,
UCCIIEIOBATEIbCKUE METO/bl, TPEHUHIOBblE (DOPMBI, PEUTHMHIOBBIE CUCTEMBI OOYYEHUS U
KOHTPOJIS 3HAaHUH U JIp.).

Buaeoxondgepenuusi — ceaHc BujeokoH¢pepenucssizu (BKC) — 310 TexHomorus
MHTEPAKTHBHOTO B3aUMOJICHCTBUS JIBYX M 0o0Jiee yIaCTHHKOB 00pa3oBaTENBHOTO MpoIecca s
oOMeHa nHpopmanueit B pealbHOM peXHMe BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTHBHBIE  METOABI  OOYYEHHWsS: CHTYallMOHHBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOoa O0ydeHus, AEJIOBble WIpbl, MOJATOTOBKAa M MyOJIMYHas 3aIiuTa
pedepaToB. McrIonb3yr0TCsl pEUTHHTOBAs TEXHOJIOTHS, TEXHOJIOTUH TUCTAHIIMOHHOTO 00YyJeHUsI.
M cnonb3yroTcsi MHTEPAKTUBHbBIE METO/Ibl O0YUEHMS: CUTYAI[MOHHBIE 337a4ll, UCCIIEA0BATEIbCKUI
MeTo 00ydeHHUsl, JeTTOBBIE UTPBI, IOJrOTOBKA U IMyOIMYHast 3amuTa pedeparos.

TexHoJIOTUSl 3JIeKTPOHHOr0 O00y4YeHHs1 (peanu3yercss MNpHU TOMOIIM 3JIEKTPOHHOM
nHpopmanmonHo-o06pazoBatenbHOM cpensl (ANOC) COT'Y npu ucnons3zoBanuu pecypcoB ObC,
IPY IPOBEIEHNH aBTOMAaTU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS H T. [1.).

Hcnonp3yroTcsi  OaJUTbHO-PEHTHHTOBAsT CHUCTEMa  OICHKH  3HAaHWW, TEXHOJOTHH C
NPUMEHEHHEM JTUCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buzpl yueOHOM pabOThI MOTYT MPOBOAMUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOopMaTUBHBIX akToB COI'Y.

- B memsx peanuzanuM MHAMBUAYAIbHOTO MOAXO0JAa K OOYYEHHMIO CTYJIEHTOB,
OCYIIECTBIISIIONIMX ~ YY4EOHBI Tpolecc 10 WHAWBUAYAILHOW TPACKTOPHH B  paMKax
UHIMBUYaJIbHOTO paboyero IuiaHa, U3y4eHue AAHHOW TUCHMIUITMHBI MOXKET OCYILECTBIISATHCS
4yepe3 WHIWBHUIYaJIbHBIE KOHCYIBTAI[MHM TIpErofaBaTelsi OYHO, B Yachl KOHCYJIbTAalUH, IO
JIEKTPOHHOM IIOYTE, a TaKXE C HMCIOJIb30BAHUEM Cisco Webex Meetings, nmatdopmsr
JMCTaHIMOHHOTO 00yueHuss Moodle, nuunblii kabuner cryaeHta Ha oprane COI'Y, apyrux
anemenToB JUOC COI'Y.

Neni/mm Tema Bun Koaunuyect AKTHBHBbIE HNHTepakTUBHBIE

3aHATHA BO 4acoB (opmbl (opmbl



http://lms.nosu.ru/

1 Teopus ommoboK. JlaGopatop Cemunap
Has paboTa JIMAJIOTOBOM PEKHUME

2 Nzyuenue JlaGopatop [IpoBeneHue
IITAaHTEHIUPKYJA | Hast paboTa MTOMCKOBOTO
u MHUKpPOMETpA, (u3nueckoro
paboTa c HUMHU. HKCHEPUMEHTA

3 Omnpenenenne JlaGopatop [IpoBencHue
TUIOTHOCTH Has paboTa MTOMCKOBOTO
BElIECTBA. (bu3nueckoro

HKCHEPUMEHTA

4 Onpenenenue JlaGopatop [IpoBenenue CemuHnap
YCKOpEHUs Has paboTa MTOMCKOBOTO JIaJIOTOBOM PEXHUME
3eMHOT'0 (u3nueckoro
MPUTSDKCHUST  MaT. HKCIEPUMEHTA
MasiTHUKA.

5 Ornpenenenue JlabGopatop [IpoBenenue
YCKOpEHUs Hasi paboTa MIOMCKOBOT'O
3eMHOTO ¢bu3nIecKoro
MPUTSDKEHUST  MarT. JKCIIEPUMEHTA
MasITHUKA.

6 Hccnenosanue Jlaboparop [IpoBenenue Cemunap
OCHOBHOTO 3aKoOHa | Has pabora IIOMCKOBOTO JIaJIOTOBOM PEXKUME
BpalllaTeIbHOTO (busnueckoro
JIBUKCHHSI HKCIEPUMEHTA
TBEpJIOTO Tejla Ha
MasiTHUKE
Ob6epbexka.

7 UccnenoBanue JlaGopatop [TpoBenenue
OCHOBHOT'O 3aKoOHa | Has paboTta IIOMCKOBOTO
BpalllaTeIbHOro (u3znueckoro
JIBUKCHHUS JKCHEpUMEHTA
TBEpJIOTO Tela Ha
MasiTHUKE
O6epOeka.

8

9 l-as  pyOexnas
aTTecTaius.

10 Onpenenenue Jlaboparop [IpoBenenue Cemunap
BII&KHOCTH Has paboTa MTOMCKOBOTO JIaJIOTOBOM PEXKUME
BO3/yXa npu ¢bu3nvecKoro
MTOMOIIIN IKCIIEPUMEHTA
NICUXPOMETpa.

11 [Tonyuenue u | Jlabopatop [IpoBenenue
U3MepeHue Has paboTa MTOMCKOBOTO
BaKyyma (uznyeckoro
(BBICOKOT0) JKCIIEpPUMEHTA

12 [Tonyuenue u | JlaGoparop [IpoBenenue CemuHap
U3MepeHue Has pabota MTOMCKOBOTO JTUAJIOTOBOM PEXHUME
BaKyyma ¢bu3nIecKoro
(BBICOKOTO) IKCIIEPUMEHTA

13 Onpenenenue Jlaboparop [TpoBenenue




OTHOIIICHHE Has paboTa MTOMCKOBOTO
TETJIOEMKOCTEH IO ¢bu3nvecKoro
cioco0y Kiemana- IKCIEPUMEHTA
Je3opma.

14 Omnpenenenne JlaGopatop | 4 [IpoBeaeHue Cemunap
OTHOIIICHHE Has paboTa MTOMCKOBOTO JIMaJIOTOBOM PEKHUME
TEIUIOEMKOCTEH 10 (bu3nIecKoro
cioco0y Kremana- HKCHEPUMEHTA
Je3opma.

15 Ornpenenenue Jlaboparop | 4 [IpoBenenue
OTHOIIICHHE Has paboTa TIOUCKOBOTO
TETJIOEMKOCTEH IO ¢bu3nvecKoro
cnioco0y Kiemana- IKCIEPUMEHTA
Je3opma.

16 Omnpenenenue Jlaboparop | 4 [IpoBenenue Cemunap
€MKOCTH Has paboTa IIOMCKOBOTO JIaJIOTOBOM PEXKUME
KOHJICHCATopa MpH (bu3nIecKoro
MTOMOIIN MocTa HKCIEPUMEHTA
Cortu

17 dazoBbIe JlaGopatop | 4
nepexoapl 1-ro | | Has paboTa
2-T0 poja

18 2-asi  pyOexHasi 4
aTTecTalus.

Bcero 72

7. Y4eOHO-MeTOIHYECKOe 00ecrevyeHne caMmoCTosITeJIbHOI padoThl

CaMocTtosTenbHast padota 00ydaromuxcs SBISETCS OAHUM M3 BUIOB YU€OHBIX 3aHSTHU.
CamocrosiTenbHas paboTa MPOBOIUTCS C LIETBIO:

— CHUCTEMAaTH3aIUH 1 3aKPeTICHUS TTOTYyYEeHHBIX TEOPETUUYECKUX 3HAHUHM U MPAKTHIECKUX
YMEHUH 00yJaroIXxcsl CTy/IEHTOB;

— yrayOJNeHus U pacllupeHus TEeOPEeTUIECKIX 3HAHUM;

— (OpMHpOBaHUS YMEHHH WCIIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CTEeHaIbHYI0 TUTEpaTypy;

- (opMHUpPOBaHHS CAMOCTOSITEIBHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CaMOPEaTH3aIIHH;

— pa3BUTHS UCCIIECIOBATEILCKUX YMEHUH.

CamocrosTenbHass padoTa OO0y4aromMXCsl OCYIIECTBISETCS HA MPOTSHKEHUH H3YUCHHS
BCEH JUCIMIUIMHBI B COOTBETCTBMM C YTBEPXKICHHOM B Yy4eOHOM IUIaHE TPYAOEMKOCTBIO U
COCTOWT M3:

- paboOThI CTY/ICHTOB C JICKIIMOHHBIMH MaTe€pHallaMd, TIOWCKA U aHaJH3a JIUTepaTyphl U
AIIEKTPOHHBIX UCTOYHUKOB HH(DOPMAITUH 110 3aJaHHOH TeME;

- BBITIOJTHEHUS 3aJJaHHH ISl caMocTosATeNnbHON paboTel B OUUOC COT'Y;

- W3YYCHHUS TEOPETHYECKOTO W CTATUCTHYECKOTO Marepuaja JUis MOJIrOTOBKH K
CEMHUHAPCKHUM 3aHSITHSIM;

- MOJITOTOBKH K YK3aMEHY.

CaMocTtosiTennbHasi paboTa CTYACHTOB MPOBOJAUTCS B BHJE MUCHMEHHBIX JOMAITHHX
3aJaHuil (B TOM 4HCIIe, PA3HOYPOBHEBBIX 3aJaHMii), MOATOTOBKH KOHCIIEKTOB IIO TeMam
NpakTU4eCKuX 3aHATUN. CTyIEHThl MUCHMEHHO BBIMONHSIOT 3aJaHMsl ISl CaMOCTOSITENLHOM
paboThl, MONB3YSICh TEOPETHUECKUM MaTepuajoM (JeKUuHu, ydeOHas JuTepaTypa U MHTEpHET-




pecypchl MO JaHHOH TeMme), TMOCJIe Yero MPOBOAUTCS OOCYXKIEHUE MaHHOW TEMBI TOJ
PYKOBOJICTBOM MPENoaaBaTelIs.

Bompocel, BEIHOCHMEBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas JiMreparypa u
METOJMYECKUN MaTepHall 10 OPTaHHM3allid CaMOCTOSITEIIBHOW pabOThl CTYJACHTOB OTPaXKCHBI B
YuebHO-MeTonn4yeckoi kapre aucuumiuHbl «®Pusukay» (Tabm. 5), a Ttakke Ha caiite
nucrtannponHoro  obydenuss COI'Y  mmomanka cuctrembl «MOODLE» 1o  ccplike:
http://Ims.nosu.ru/.

[To xaxmoil W3 TeM [JIsi CaMOCTOSITEIIbBHOIO HM3YyYCHHMsI, IMPUBEICHHBIX B pabodeit
nporpamme, CTyJIEHTaM CJleAyeT CHayajia MPOYUTATh PEKOMEHJIOBAHHYIO JIUTEpaTypy U MpHU
HEOOXOJMMOCTH COCTaBUTh KPAaTKHUH KOHCIIEKT OCHOBHBIX IOJIOKCHHH, TEPMHUHOB, CBEICHUH,
TPEOYIOMNX 3aIIOMUHAHMS U SIBJSIOLIMXCS OCHOBOIIOJIATralOIIMMU B 3TOU TEME.

[Ipy moxarotoBke 3agaHUi IO CAMOCTOSITEIBHOM padoTe CTyIEHTaM HEO0O0XO0IUMO
OPUEHTHPOBATHCS HA KOHCTIEKTHI JIEKINI, PEKOMEHIYEMYIO JTUTEPATYPY.

Jns pacimpenust 3HaHUM M0 JUCHUIUIMHE PEKOMEHIYETCsl UCII0NIb30BaTh IHTEpHET-pecypehl:

MPOBOJIUTH TIOUCK B PA3JIMYHBIX CHCTEMaX, TaKMX KakK OOIIHE TMOMCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CIElHalIbHBIE IIOMCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus 1J15 CaMOCTOSITEIbHOM PadoThI CTY/IEHTOB M0 JUCHMIIHHE
«Puznka»

CamocrosaTrenbHass paboTa CTYAEHTOB, NMPEIYCMOTPEHHAs y4eOHBIM IIJIAHOM, JOJDKHA
COOTBETCTBOBATh 0oJjiee TIIyOOKOMY YCBOCHHIO M3y4aeMoro Kypca, (OpMHpPOBATh HAaBBIKH
UCCIIEIOBATEIILCKOW  padOTBl M OPUEHTHPOBATh CTYIEHTOB Ha yMEHHE MPHUMEHSTh
TEOpPETUYECKHE 3HAHUS Ha MPAKTUKE.

3amaHust UIS CaMOCTOATENBHOM pabOTHl COCTABISIOTCS IO pasfelnaM M TeMaMm, II0
KOTOPBIM HE NPEIYyCMOTPEHbl ayIUTOpPHbIE 3aHATHUSA, JHUOO0 TpedyeTcs OMOJHUTEIHHO
npopaboTaTh W MPOAHATU3UPOBATh PACCMATPUBAEMBIN IpENoJaBaTelieM MaTepuanl B oO0beMme
3aMJaHUPOBAHHBIX YaCOB.

3aiaHus IO CaMOCTOSTENIbHON paboTe MO JUCIUILIMHE MOTYT OBITh CIEAYIOIINX BU/IOB:

® KOHCIIEKTHPOBAaHHUE MEPBOMCTOUYHUKOB U JPYroi yueOHOM JUTEpaTyphl;

e 1mpopaboTka y4yeOHOro marepuana (IO KOHCHEKTaM JIeKIMH Yy4eOHOH W HaydHOMU
JUTEepaType) M MOJArOTOBKA JOKJIAJ0B Ha CEMMHapax M NPAKTUYECKUX 3aHATHSAX, K
Y4YacCTHIO B TEMATUYECKUX TUCKYCCHUSX U JIEJOBBIX UTpax;

®  BBINOJIHEHUE KOHTPOJIBHBIX paldoT;

® pEILICHHE 337aY;

e paboTa Cc TeCTaMu M BOIIPOCAMU JIJIsl CAMOTIPOBEPKH;

® MOJICIIMPOBAaHHUE U/WIM aHATTU3 KOHKPETHBIX MPOOJIEMHBIX CUTYalUi;

® aHaJIM3 CTATUCTUYECKUX U (PAKTUYECKUX MaTepHUajoB, COCTABIIEHUE BBHIBOJOB HA OCHOBE
IIPOBEJEHHOIO aHAJIN3a U T.J.

Pesynbratel  camocTosiTeNbHON  paOOTBl  KOHTPOJMPYIOTCS — MpernojaBaTeieM U
YUUTBIBAIOTCSl MPH aTTeCTAllMM CTyJeHTa (9k3ameH). [Ipu 3TOM mpoBOAATCA: TECTHpOBaHUE,
JKCIIPECC-OMPOC HA CEMHUHAPCKUX U TPAKTUYECKUX 3aHATUAX, 3aclylIMBaHUE [OKJIAJIOB,
POBEpKa MUCHbMEHHBIX paboT U T.1.

CamocrosiTenbHass padoTa CTYIEHTOB BKJIIOYAE€T BBHIMOJIHEHHE AOMAIIHUX 3aJaHui K
KaX/I0My J1a0OpaTOPHOMY M IMPAKTUYECKOMY 3aHATHIO. 3aaHus COIEPKAT YCTHYIO TIOJTOTOBKY
M0 TEOPETUUYECKUM BOIIPOCaM, pelIeHHe 3a/1a4 10 (U3HKE.

JUis TOATOTOBKM K 3aHATHAM CTYIEHTHI IMOJB3YIOTCS Yy4YeOHMKaMU W Y4eOHBIMH
NOCOOMSIMH, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAaHHOM JMTEpaTyphl, a TaKKe HHTEPHET-
UCTOYHUKaMU. Bce Mmeroauueckue Marepualibl IMPEACTaBICHbl B CUCTEME JUCTAaHIMOHHOTO
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ooyuennss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeTtoanyeckue peKOMeHAAUMH 110 HCIO0Ib30BAHMI0O HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHil 00y4eHust

Jliis v3ydeHusl IEKIIMOHHOTO MaTepHalia AUCIHUILIUHBI IPUMEHSIOTCS ayIHOBH3yaIbHbIC
(MynbTUMEIUIHBIE) TEXHOJOTUH, KOTOphIE HE OTPULAIOT TPAAUIMOHHBIC, MPOBEPEHHBIC
BPEMECHEM METOJbl MPENOoJaBaHus, HO, TMPU OTOM, OHH TIOBBIIIAIOT HATJSIHOCTS,
MH(OPMATUBHOCTb, OMNEPATUBHOCTb B IMojade HH(OpPMAIMH, MO3BOJIAIOT SKOHOMHUTH BpeMs
3aHATHIA.

Kaxmoe mnpaktudeckoe (CeMHMHApPCKOE) 3aHIATHE HMEET CBOKO 0co0yw (dopmy
MPOBEJICHUS, CBOIO METOOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BUBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk U MpodeccruoHalbHbIe KoMmmneTeHIuH. [locTtaHOBKa
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETUYCCKHX CHUTyalldd, CO3/IaHue
aTMocdepsl auanora Mexay MpenojiaBaTeieM U TPYNIoN Mo3BOJIsAeT padoTaTh UHAUBHUIYAIBHO
U B MaJbIX TIpyNHrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TaKkKe
WHUIIUUPOBATh CAMOCTOSITENbHYIO paboTy CTyAeHTOB. [Ipy ocMBICTIEHIH COMIEp>KaHuUsI BOIIPOCOB
NPAaKTUYECKHUX 3aHATUHN MPECIeayeTcs [ellb COO0aTh IPEEMCTBEHHOCTD B PO ECCHOHATHPHOM
U B TBOPYECKOM Pa3BUTUU CTYACHTOB.

Kontpons camocrosiTensHONW pabOTHI CTYIEHTOB INMPH3BAH CHENaTh MpoIecc O0ydeHHs
Oosee 1ENOCTHBIM M opraHu4HbIM. Ero 3amaua He ocrtaBUTh 0€3 BHMMAaHHUS JaKe, Ha TEPBbIi
B3TJIS1/, MAJIO3HAYUTEIIBHBIC BOITPOCHI.

KomMmmbrorepHoe TecTUpoBaHUE IMO3BOJISIET OCYIIECTBIISITH UTOTOBBIA KOHTPOJIb 3HAHUUN
CTyAeHTOB. TecTOBBI MaTepHai BKIIOYAeT B ceOs CONEp)KaHHE BOMPOCOB IO KAXKIOMY M3
0003HaYEeHHBIX MTPOTPAMMOI pa3/IeNoB.

Kaxnpiii Bompoc mpeamnonaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEOH KOTOPBIX
UMEIOTCS. a0CONIOTHO HEBEPHBIM, MPaBWIBHBIE W B OONBIICH WJIM MEHbIIEH CTereH!
PacKpBIBAOIIMI CYIIHOCTH BOMpoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHHS 3a/1ava
CTYJIEHTOB ONpEeNseTcs Kak BbIOOp MPaBHIIBHOTO OTBETa W3 MHOTOOOpa3usi BapHaHTOB. B
TECTOBBIX 3aJIaHUSIX €CTh BOMPOCHI HA COOTBETCTBHE. B mpolecce KOMIBIOTEPHOTO
TECTUPOBAHUS, 3a/Jaya CTYAEHTa OIpeAenseTcs Kak BbIOOp TPaBWIBHOTO OTBETa U3
MHOT000pa3usi BApUaHTOB.

Bompocel © Tembl, OTBOAMMBIC Ha BBIMIOJIHEHUE CAMOCTOSITENFHOM paboOThl 1O
JTUCITUTUIMHE, a TaK)Ke KPUTEPHUH OLICHUBAHUS 110 KKIOMY BHIY paOOTHI COEPIKATCS B pasjelie
5 PIIA.

MeToanyecKue YKazaHud AJad oﬁyqamumxca 110 OCBOCHMIO JHUCHUITJIMHbI

Bun yueOHBIX 3aHATHIA Opranu3zanus 1eATeIbHOCTH CTYJEHTa

Jlexkuus [Tocemienue TEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKIIHOHHOTO
MaTepuana SBISETCS HENOCTATOYHBIM YCIOBHEM /I YCHEIIHOTO
yCBOGHMSI JUCHUIUIMHBL. CTylneHTy HeoOXOIuMO CHUCTeMaTHYeCKu
paboTtath ¢ yueOHOI M METOAMUYECKON JIUTEPaTypor, peKOMEHyeMOon
M0 KaXJIOMy pas3eny JIEeKTOpOM, JIOMOJHSAS KOHCIEKT JIeKIUH
HEOOXOIUMBIMH TIOSICHEHUSIMU, YTOYHEHUSIMH M TEPMHUHAMHU IO
n3ydaemoit teme. Heobxoaumo mucath KOHCIEKTHI JIEKIMA: KPaTKo,
cxematnyHo. IlocnenoBatenbHo (PUKCUPOBATH OCHOBHBIEC MOJIOKEHHUS,
BBIBOJIbI, (POPMYIIMPOBKH, OOOOIICHMS; TMOMEYATh Ba)XHBIC MBICIIH,
BBIJICJISITH KJIFOUEBBIE CIIOBA, TEPMUHBIL. [IpoBEpsATH TEpMUHBI, TOHATUN
C TMOMOINbIO  HHUUKJIONEAWH,  CIIOBApEH,  CIPABOYHHUKOB  C
BBINMCHIBAHUEM TOJKOBaHMHA B TeTpaab. (OO03HAYUTH BOIMPOCHI,
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TEPMHHBI, MaTepHaj, KOTOPBI BBI3BIBACT TPYJHOCTH, MOMETHTH W
MOMNBITaTbCS HAWTH OTBET B pPEKOMEHAYyeMou Jsmteparype. Eciu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, HeoO0X0IuMO
chopMyIMpPOBaTh BOIIPOC U 33J1aTh MPEIOAABATEII0 Ha KOHCYIIbTAIUH,
Ha MPaKTHYECKOM 3aHSITHH.

IIpakTu4eckue
3aHATHSA
(KosnoxkBuym)

[IpakTueckue  3aHATUS  [PU3BAaHbl  HAY4YUTh  CTYJCHTA
CaMOCTOSITENIbHO paboTaTh C y4eOHOM JTUTEpaTypoi, aHAIU3UPOBAThH
Marepuara. B Hauane 3aHATHS PEKOMEHIYETCS PacCMOTPETh
COOTBETCTBYIOIIMIA  TEOPETUYECKHMUA  MaTepuan.  3areM  UJIeT
MpaKTUYECKHd pa30op M3yuyaeMoro marepuaia, pelarTcs 3a/1aud U3
MIPaKTUKyMa, pa30upaeTcs Kaxablii KOHKPETHBII pUMep.

KonnokBuymbl HampaBiieHbl Ha YriyOJeHHE TEOpeTHYECKUX
3HaHUW, (QopMHpOBaHME NPAKTHUECKUX YMEHMM M KOMIETCHIIUN
oOyuaromuxcsi, IpeIyCMOTPEHHbIX IpOorpaMMoi AuCUMILIMHBL [lpu
MOATOTOBKE K KOJJIOKBUYMY HEOOXOAMMO MOBTOPHUTH JIEKIIMOHHBIN

Marepuanl 1o U3y4aeMon TeME, U3Y4UTh MaTepuai,
PEKOMEHIOBaHHbIM IMpernojaBaTeieM [0 CHUCKaM JuTeparypsl. B
Ipolecce  3aHATUN oOpamiaTe BHUMaHHE Ha IPAKTUYECKOE

IIPUMEHEHHE TEOpPUM W Ha METOIMKY pEIIEHUS TUIIOBBIX 3a7ay
npoecCHOHATLHON  JIEATEIIBHOCTH. YCTHBIA oOmpoc Tpedyer ot
penojaBaTess OoJbLION IIPEBAPUTEIBHON IIOATOTOBKH:
TIIATEJILHOTO O0TOOpa COAEP)KAHUS, BCECTOPOHHEIO IPOyMbIBAHUS
BOIIPOCOB, 33Ja4 M MPUMEPOB, KOTOpbIe OyIyT MpPEUIOKEHBI, IMyTeH
aKTUBM3ALMMU JEATEIIBHOCTH BCEX CTYJEHTOB IPYIHIbl B Ipoliecce
MIPOBEPKH, CO3JJaHMs Ha 3aHATUU JENOBOM U J0OpoKenaTeabHON
00CTaHOBKH.

Paznuuarot (bpoHTaTBbHBIH, VHUBUYaJIbHBIN u
KOMOMHHPOBaHHBIN OIPOC.

@poHTanbHBI  ompoc  mpoBoAuTcs B Qopme  Oecelnsl
MPETOIaBaTeNs C TPYIION.

C mnomomiplo (GPOHTATBHOTO OINpoca MpernojaBareilb HMEET
BO3MOXXHOCTh TIPOBEPUTH BBIIIOJIHEHUE CTYJEHTAaMH JOMAIIHETO
3alaHus, BBIICHUTh TOTOBHOCTh TIPYNNbl K HM3YYEHUIO HOBOTO
MaTtepuaia, OINpeAeTUuTh CHOPMHPOBAHHOCTH OCHOBHBIX MOHSTHH,
YCBOEHHE HOBOTO YYeOHOIro MaTepuasia, KOTOpBIA ObUT TOJBKO UTO
pa3o0paH Ha 3aHATHH.

WnauBuayanbHbli  ONMpoc  MpedrnojaraeT  OOCTOSATENbHbIE,
CBSI3HBIE OTBETHI CTYACHTOB Ha BOIIPOC, OTHOCSILUNCSA K M3y4aeMOMY
ydeOHOMY MaTepuany, HO3TOMY OH CIYKUT BaXHBbIM Y4e€OHBIM
CPEACTBOM DAa3BUTHUS PEUM, MAMATH, MBIIUICHHUS CTYAEHTOB. UTOOBI
CIeNaTh TAaKyl MPOBEPKY Oojee TIIyOOKOHW, HEOOXOIUMO CTaBHTH
nepes] CTyJeHTaMHu BOIIPOCHI, TPEOyIOIMe pa3BepHYTOr0 OTBETA.

ITncoMmenHble
JOMAalIHHEe 3aJaHusd
(KOHCHEeKT)

3HaAKOMCTBO C OCHOBHOM U JOTMOJIHUTENbHOU JTUTEPATYPOM, BKIFOUAs
cnpaBqume n3naHud, 3apy6e>1<HLIe HCTOYHHKH, KOHCIIEKT OCHOBHBIX
MOJIOKCHUW, TEPMUHOB, CBEICHUH, TpPeOYIOIUX 3alOMHUHAHUS U
SIBJIIIONINXCS OCHOBOIIONAraromuMu B 3Tod TeMme. (CocTaBiieHHe
KOHCIIEKTOB 1O MPOYUTAHHBIM JTUTEPATYPHBIM UCTOUYHUKAM U JIP.

[Ipy moOArOTOBKE K 3aHATHIO HEOOXOJWMO OpPHUEHTHUPOBATHCA Ha
KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JIUTEPATYPY.

ITo kaxxo#t U3 TeM JUIsl CaMOCTOSITEIIPHOTO U3YUCHUS, TPUBEICHHBIX B
pabodeii mporpamme, CleIyeT cHadajaa MpoYUTaTh PEKOMEHIOBAHHYIO
JUTEpaTypy W TPU HEOOXOJAMMOCTH COCTAaBUTH KPATKHH KOHCIICKT




OCHOBHBIX  TIOJIOXKEHHH, TEPMHUHOB, CBEICHUM, TPeOYIOmMUxX
3alIOMHHAaHUA U ABJIAIOIIUXCA OCHOBOIIOJIAararoimmuMm B 9TOH TEeMe.

Jns  pacmMpeHus 3HaHMKW 10 JUCLUUIUIMHE  PEKOMEHIYETCs
HCNOJIb30BaTh MIHTEpHET-pECYPCHI:

MPOBOAUTh TOWUCK B pAa3IMYHBIX CHUCTEMaxX, TaKUX Kak oOIue
MOMCKOBBIE CHUCTeMBI: Wwww.yandex.ru, www.google.ru, a Takxke
CHeLMAaJIbHbIE TOUCKOBBIE CUCTEMBI:

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

Kontpoabsnasi padora Llens KOHTPOJBHON pPabOTHI - TMPOBEPKA PA3BUTHS HABBIKOB,
(muceMeHHAast) YCBOCHMSI M 3aKpCIUICHUS MaTepualla, IOJIyYEHHBIX IIPU HU3Yy4CHUU
JUCHUIUIMHBL, W BBINOJHIETCS CTYJAEHTaMU 3a04YHOIO OOYy4YEHUS.
Pabota BBITOJIHIETCA 1o HUHUBUAYAJIbHBIM 3a/laHUsAM
MAIIMHONKCHBIM WM  PYKOINMCHBIM  TekcToM. Pabora  naer
BO3MOXXHOCTb YCTaHOBHUTH CTEIIEHb YCBOEHHUS MaTepuala U yMEHHUE
INPUMEHATh 3HaHUS, OJTy4YE€HHbIE IPU N3YYEHUH JTUCUUILIMHBL. Pabora
CIOCOOCTBYET OBJIAZICHUIO MAaTepHajoM, IPUBUBAECT HAaBBIKU B
CaMOCTOSITEJIbHOM DPELIEHUU IMPaKTUUYECKUX BOIIPOCOB U B paboTe C
JUTEPATypPOU.

JK3aMeH (YCTHBIH) OneHka oTBeTa Ha HSK3aMEHE IPOBOAUTCA B COOTBETCTBHM C
[TonoxxenneM o OaIbHO - PEUTHHIOBOM CHCTEME OLICHKM 3HAHWH
crynentoB COI'Y.

8. OueHo4YHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOI aTTecTally H
NMPOMEKYTOYHOM ATTeCTALUM N0 UTOraM OCBOEHMS AUCHUIIUHBI.

8.1. ®opmbl padoTbl cTyaeHTOB. PopMbl pabOThI: KOHCYJIbTALMM, MPAaKTUYECKHE
3aHATUS, PEUTHHIOBBIE  KOMIIBIOTEPHBIE  TECTHPOBAaHUS, CAMOCTOSITENIbHbIE  PabOTHI,
MHTEPAaKTUBHbIE 3aHATHSI.

8.2. Buabl KOHTpOJSi: TEKyUIMi (HAa MPAKTUYECKUX 3aHATHX), MPOMEXYTOUYHBIH
(MOAYIbHOE TECTUPOBAHUE), UTOTOBBIN (3K3aMEH ).

IIpoBepka kauecTBa YCBOCHMsI 3HAHUHI OCYILECTBISETCS HE TOJIBKO B YCTHOH, HO W B
nucbMeHHOU ¢opme. [IpoBenenue pasHbeix 1mo Gopme U M0 00bEMYy YCTHBIX M HUCHBMEHHBIX
paboT AMCLUIUIMHUPYET CTYAEHTA, Ja€T MPEenoiaBaTelll0 OCHOBaHHUE 1JIi OOBbEKTUBHOM OLIEHKU
3HaHMW KaXJOT0 CTyJeHTa MpH BBIBEJICHWU CyMMapHOro Oaijia, MO3BOJISIET CTYAEHTY
NPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH IO MPEIMETY, YBHJETh CBOM CHJIbHBIE M Clla0ble
CTOPOHBI, YTOOBI YUECTh UX MPH MOATOTOBKE K K3aMEHY.

Buibl TeKyI1ero KOHTPOJIS:

a) YCTHBIN ()POHTANBHBIN WM MHAUBUIYAJIBLHBIN OIPOC;

0) mMCbMEHHasi cCaMOCTOATENbHAsE KOHTPOJIbHAs paboTa;

B) YCTHOE M3JI0KEHUE COJIEpKaHuUsl IPOYUTAHHOTO B paMKax CaMOCTOATEIbHOU paboThI;

I') YCTHOE BBICTYIUICHHE TI0 TeMEe 00CYXKICHHS.

ITpoMeXyTOYHLIA KOHTPOJIb

JucuuminHa pa3buta Ha MOAYJIM, KOTOpBIE NMPEACTAaBIISAIOT COOOM JIOTHUECKH 3aBepIIeHHBIC
4acTu pabouell MporpaMMbl Kypca U SBISIIOTCS TEM KOMIUIEKCOM 3HAaHWUW M yMEHHH, KOTOpPHIS
noJyiexar KOHTpoiro. KOHTpoiab 0CBOEHUS MOy el BKIIIOYaeT B ce0sl TECTUPOBAHUS B paMKax
0aJUTbHO-PEUTHHTOBOM CHUCTEMBI, MPEAYCMOTPEHHBIX paboyeii mporpaMMon TUCIUTIITAHEI.

B koHILIe cemecTpa NpOBOANUTCS KOHTPOJIBHOE MEPOIPUATHE: IK3AMEH.

[TpomexxyTOUHBIN KOHTPOJIb OCYIIECTBIISCTCS 1O OATBHO-PEHTHHTOBON CHCTEME.




8.3. Meroauka d¢opmupoBanus pe3yabTHpYIOIeli oneHkH. lTorosas ouenka
CKJIQ/IIBAETCSl KaK CpEJHEB3BEUICHHAs IO pe3yJbTaTaM BCeX OICHHBaeMbIX paboT Ha
MPOTSHKEHUH CEMECTpa, KyJa BXOJAT MOCEHICHUE JICKIIUA U CEMUHAPOB, OTBETHI U JOMOTHEHUS
HAa CEMHHapaxX, KOHTPOJbHbIe pPAOOTHl (KOHTPOJIbHBIE CpE3bl IO HTOraM MOJIYJIA),
JIOTIOTHUTEIIFHBIC OLICHKH IO pedeparaM, CEMECTPOBBINA IK3aMEH.
3HaHUs CTYJIEHTOB olleHuBarOTCs 1o 100-0amibHOM cucTeMe:
3a BBINOJIHEHUE 33JaHUN TEKYIIETO U MPOMEXKYTOUHOI'O KOHTPOJIA CTYACHT MOXET HalOpaTh
MakcuManbHO 50 GauioB: 1Mo 25 6ayIoB 3a KaXIabli MOAY/Ib (MOIYJIb BKIIOUAET B ceOsi paboTy
Ha 1a00paTOPHBIX 3aHATHIX U KOHTPOJIbHYIO PadoTy).

dopma TpoBeIeHHs UTOrOBOIO 3K3aMeHa MO AuUCUUIUINHE «BBeaeHue B XUMHIO» —
ycTHasi. PesynpTupyromias 5SK3aMeHAI[MOHHAs OILICHKA OMPEJEIseTCss B COOTBETCTBUU C
[Tonoxennem COI'Y 0 6alIbHO-PEUTUHTOBOM CHCTEME OIEHKH 3HAaHUM CTYICHTOB.

BAJIVIBHASA CTPYKTYPA OLHEHKMW.

Mun. Makec.

dopmMa KOHTPOJIsA

Texywaa ouenka cTyfcHTa B TeUCHHE 1-8 HEIeM COCTOUT U3: 0 25
e BrmonHeHne NUCEMEHHBIX JOMAITHUX 33aHUH 110 TEMaM
3aHATHIA U CAMOCTOSITENIbHOM paboThl (KOHCIIEKTOB) — 2@ 8§ =16 0
e [loaroroBka M OTBETHI Ha MPAKTHUYECKUX 3aHATHIX
(xomnokBuyMmbl) — 1 60 9=9 6

1-a pybescnan konmponvnasn paboma (KomnviomepHoe mecmuposanue) 0 25

Texyujan oyenka cryneHura B reueHue 10-17 Henenu cocTouT us: 0 25
e BrmonHeHne NMUCEMEHHBIX JOMAITHUX 33JaHUH 110 TEMaM
3aHSATUN U CAMOCTOATENbHON pabOThI (KOHCTIEKTOB) — 20 8 =16 6
e [loaroroBka M OTBETHI Ha MPAKTHUYECKUX 3aHATHIX
(xomnokBuyMbl) — 1 6@ 9 =9 §

2-51 pybedxcnan nUCbMeHHAA KOHMPOJIbHAA padoma (KOMRbIOmepHoe 0 o5
mecmuposanue)

Hmozo O 100

IIpumepHbIe 321aHUSA OLEHOYHBIX CPEACTB MO THCIUIIHHE
TemaTtnka n 3aaHuA I IMMPAKTHUYCCKUX 3aHATAN IO JUCHUILIMHE MPEACTABIICHBI B
pazzene 5 PabGouyeii mporpamMMsl.

Kpurepuii onieHKH YyCTHOTO M NMCbMEHHOT0 OTBETA
HAa MPAKTHUYECKOM 3aHATHUH 0 JUCUUIIMHE (KOJVIOKBHYMeE)

KO0JI-BO KO0JI-BO
0aJ110B 0aJ1710B

Ounenka XapakTepucTHKa 0TBeTa

5 CoznepxkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, IOJHOCTHIO
packppiTa B OTBET€ TeMa, OTBET CTPYKTYpHpPOBaH, JaHbl MpPaBUIbHBIC
APTYMCHTUPOBAHHBIC OTBETBI HA YTOYHAIOMIME BOIPOCHI, IACMOHCTPUPYETCA
BBICOKHI YPOBEHb y4aCTHsI B IUCKYCCHH.

4 Copepxanne OTBETa COOTBETCTBYET OCBEHIAEMOMY BOIIPOCY, IIOJTHOCTBIO
packpbiTa B OTBETE TeMa, JaHbl NPABUJIbHBIC, apTyMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIONIME  BOIPOCHI, HO HMEKTCA HETOYHOCTH, IIPH OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPETHUIN YPOBEHD yUacCTHUs B IUCKYCCHUHU.

3 Copep:xaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO MPH IOJTHOM
pPAaCKpBITUM TEMbl HMEIOTCS HETOYHOCTH, JlaHbl NpPaBWIbHBIE, HO HE




apryMEHTUPOBAHHBIE OTBETHl HAa YTOUYHSIOUIME BOMIPOCHI, JIEMOHCTPUPYETCS
HU3KUH ypOBEHBb y4acTusi B JUCKYCCHUHU, OTBET HECTPYKTYPHPOBaH, HH(OpMAIUs
TPYyJIHA ISl BOCIPUSITHSL.

2 ConepkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPU IOJIHOM
PacKpbITUN TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyeTcs ciaboe BiajeHue
KaTeropuaJIbHbIM almapaToM, JaHbl IPaBWIbHBIE, HO HE apryMEHTUPOBAaHHBIE
OTBETHl Ha YTOYHSIOIIUE BOIPOCHI, y4aCTHE B JHUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYPUPOBaH, HH(GOpMAIHS TPYIHA JUISI BOCHPHUSTHSL.

Conep:xanue JieKIUA M0 JUCHUIVIUHE «DU3NKA»

Mexanuka

Jlekuusi 1 (44) BBenenue
[TonsiTHE TPOCTpAaHCTBA U BpeMEHH. BakHEWIMe CHCTEMbl KOOPIUHAT.
Mexaynaponnas cuctema exuuur; CHU (Systemlinternational-Sl). OcHoBHbIC eAMHHUIIBL.
JlonoTHUTEIbHBIC €IUHHIIBI.
KunemaTuka
1.MexaHuka U ee CTpyKTypa (KMHEMaTHhka, JUHAMHKA, CTaTHKa). Molenn B MeXaHHUKE
(kmaccuyeckasi, pPelsTUBUCTCKas, KBaHTOBas).2.Cuctema orcuera. TpaeKTopus, JJIMHA MYTH,
BEKTOP npemenieHus. 3.Ckopocts.4.Y ckopeHue. Bunsr nBkenua.5. Knnemaruka
BpAIaTEIFHOTO JBUKCHHUS.

Jlexnus 2 (24)

JAuHaMuKa MaTepHaIbHOH TOYKH
1.IlepBerii 3axkon Hprorona. 2.Cuna. 3.Mexanmyeckwe cucrtembl. 4.Macca. 5.Mmmynbc.
6.Btopoii 3akon Herotona. 7.Ilpunnun He3aBucumoctH aedctBus cui. 8. Tperuit 3akoH
Herotona. 9.3akoH coxpanenus mmimynbea. 10.3akoH nBmkeHus 1eHtpa macc. 11Cuisl B
MeXaHUKe (CHJIbl TATOTEHHS — TIpPAaBUTAlMOHHbBIE CHJIBbI, CHJIBI YOPYrOCTH, CHJIa TPEHUs
CKOJIbJKEHUS ).
Pabora u sHeprus
12.Pabota, sueprusi,montHocTh. 13.KuHeTndeckas W MOTCHIMAIbHAS JSHEPTUS MEXaHUYECKOU
cucreMbl.14.3ak0oH  coxpaHeHHMs ~ OSHepruM  (KOHCEpBaTUBHblE M JIMCCUIIATUBHBIE
cuibl).15.Coynapenus (aOCOMIOTHO ynpyruit yap, abCoI0THO HEYNIPYTHUM yaap).

Jlekuus 3
MexaHuka TBepaoro reja
1.Mowment wmuepumu (teopema Illreiinepa). 2. Kunetnueckast sHeprusi BpamieHus. 3.MOMEHT
cuiibl. 4.OCHOBHOE ypaBHEHHE JMHAMUKU BPAILIATEIbHOTO JIBUKEHHUS TBEpAOro Tena.5.MomeHT
UMITYJIbca W 3aKOH €ro coxpaHeHus. 6.OCHOBHBIE BENUYMHBI M WX COOTHOIICHHUS IS
MOCTYNATEIbHOr0 IBUKEHUS TEJA U JIUIs €70 BPAILEHHsI BOKPYT HEMOABUKHON OCH.
Hedopmanust TBepAOro Teja
8.edopmarus TBeproro tena. 9.3akoH ['yka .
DJIeMEHTHI MEXaHUKH KUJIKOCTEH
1.JlaBnenne B xkuIKocTM U ra3e (3akoH Ilackans, 3akoH Apxumena). 2.YpaBHeHue
HepaspeiBHOCTH.3.YpaBHeHne bepHymmn.4.Bsiskocts (BHyTpeHHee TpeHue). 5./IBa pexunma
TEUYEHUS KHUJIKOCTeH (JTaMUHApHOE-CIONCTOe M TYpOyJNEeHTHOE-BUXPEBOE JBMKEHHE, YHCIIO
Peitnonpaca). 6.MeTob! onpenenenus Ba3kocTu (Meton Ctokca, meton [lyaseins).
Jexknusa 4

IHoreHumnaabHOE MOJIE CHIT
1.ITone cunel Tarotenus. 2.KocMudeckne CKOpOCTH.
JJIeMeHTHI ClIeNMATbHOH TEOPUH OTHOCUTEIbHOCTH



3.Ilpeobpazosanus ['anunes. 4.Iloctynatsl DitHmTeitna. 5.I1peodpasoBanus Jlopenua.
6.OcHOBHBIE COOTHOIICHHSI PEISITUBUCTCKON JUHAMUKU.

Mouekyasipaas Gu3uKa 1 TEPMOAMHAMHUKA

Jlexknus 5
MouiekyJIsIpHO-KHHeTHYeCKAasl TeOpUsl HAeaJbHbIX Fa30B
1.Cratuctuueckue M TepMOAMHAMUYECKHE METOAbl HccienoBaHus.2. TepMoanHamMuuecKkas
cucrema.3. Temneparypa.4.Mneansusiii ra3.5.3akon boitns-Mapuorra.6.3akon ABoraapo.
7.3axon JlanpToHa.8.3akoH ['eii-JIroccaaka.9.YpaBHeHHE COCTOSHUS HI€aTLHOTO Ta3a.
10.0OcHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHUYECKON Teopuu uaecanbHbiX Ta3oB.ll.Cpemmsis
KBaJpaTH4Has CKOPOCTb MOJIEKYJ HJAeanbHOro rasa.l2.3akoH MakcBemia o pacnpeneneHun
MOJIEKYJ HJealbHOro Tra3a 1o ckopocTsM.13.Hanbonee BeposTHas CKOPOCTh MOJIEKYII
uzaeanbHoro rasa.14.Cpeasss ckopocTb MOJIEKYIIbI ra3a (cpenHss apupMeTHuecKasi CKOpOCTb).
15.CxopocTH, XapakTepu3yrolre cocTossHue ra3a. 16.bapamerpuueckas dpopmyiia.
17.Pacnpenenenue bonsimana. 18.Cpenusist AnuHa cBOOOIHOTO Mpodera MOIeKyII.
19.OkcrieprMeHThI, TOATBEPKIAIONINE MOJICKYJIIPHO-KUHETHYeCKylo Teopuro. 20.SBnenus
nepenoca. 21. TeronpoBoaHocTs. 22.luddysus. 23.BayTpeHHee TpeHue (BI3KOCTb).

Jlekumus 6
OCHOBBI TEPMOAMHAMHUKH
1.BHyTpeHHSs1 SHEPTUsl TEPMOAMHAMUYECKOM cucTeMbl. 2.Uncio creneHei cBoOoIbI.
3.3axkoH bonbiMaHa 0 paBHOMEPHOM paclpeeICHUH SHEPTUH 110 CTENEHsIM CBOOO/IbI (3aKOH
paBHopacnpenenenus). 4.IlepBoe Hauano TepmMoguHaMuku. 5.PaboTa ra3a npu ero pacuimpeHuu.
6.TenmnoemkocTs. 7.MonsipHass TEIUIOEMKOCTb HPU IOCTOSSHHOM oObeMe. 8.MomspHas
TEIUIOEMKOCTh TIPH TOCTOSHHOM JaBJIeHUWU.YpaBHeHne Maiiepa. 9.M30XopHBII Tporiecc.
10.M306apubiit  mponece.  11.M3orepmuueckuii mponece. 12.AnauabGatuueckuii  mporecc.
13.Pabora raza B agmabaruyeckoMm mporecce. 14.ITommrponmueckue mporeccol. 15.Kpyrosoit
nponecc (uukin). 16.KITJ kpyroBoro mpouecca. 17.00patumbele U HeoOpaTHMBble HPOILECCHI.
18.OuTponms.  19.M3menenne sHTpormu. 20.CTaTHCTHUECKOE TOJKOBAaHHWE SHTPOIHU.
21.1lpuHuun Bo3pacTaHus »HTponuu. 22.Bropoe Hauvano TepmoauHaMuku. 23.Tperbe Haudano
TepMonuHaMHuKN  (Teopema HepHcra-Ilnanka)..24TernoBele  IBUTATENId W XOJIOAWJIBHBIC
matuHbl. 25. Teopema Kapno. 26.1uxn Kapro.

Jleknus 7
PeanbHble ra3pl, "KHIKOCTH U TBep/ble Teja
1.VpaBHenne Ban-nep-Baanbca.2.M30TepmMbl peanpHBIX Ta3oB. 3.BHyTpeHHss dHeprus
peanbHoro rasa. 4. Kunkoctu u ux onucanue. 5.J1oBepxHocTHOe HaTskeHue. 6.CMaunBaHue.
7.JlaBneHne TI0]] HICKPUBJIIEHHOW TTIOBEPXHOCTBIO KUIAKOCTH. 8. KanmuiuispHble siBIeHMS.
9. Kpucramnuueckue u amop¢usie TBepaple Tena. 10.Tumbel kpuctamio. 11./[ledextsr B
kpuctamiax. 12. TerumoemkocT TBepabix Ten. 13.M3mepenue arperatnoro cocrostaus.14.da3oBbie
nepexoabl. 15./luarpamma coctosHus. 16.Ypauenue Kunaiinepona-Knaysuyca. 17.Ananu3
JarpaMMBbl COCTOSTHUSI.

Kos1ie6anus 1 BOJIHbBI

Jleknus 8
CBoOoaHbIe KOTCOaAHNS
1.KoneGanus. OOuwmii moaxoa K U3y4eHHI0 KoJieOaHU pa3TuyHON (GU3NYECKON PUPOIBI.
2.'apmonunuecue konebaHuss W ux xapakrepuctuku.3.JuddepenunanbHoe  ypaBHEHHE
rapMOHHMYECKMX KoJjiebaHui.4.MeToT BEKTOPHBIX JuarpaMm.5.JKCHOHEHIMaIbHAs ¢dopma
3alMCy TapMOHHMUYECKUX KoseOaHui.6.MexaHnuecKkue TapMOHHYECKUE KoJeOaHus.7. JHeprus
MaTepUaJbHOM  TOYKH, COBEpIIAIONIEd  TrapMOHHMYECKHe  KoJjieOaHus.8.I apMoHnYeCcKuid
ocummsaTop. 9. Ipyxunneiii MasTHuK. 10.MaremaTnueckuit MasTHUK.11.du3nveckuil MasTHUK.
12.Onextpuyeckuii konedaTenbHbld KOHTYp. 13.CTtamuu koneOaHWl B UACATM3UPOBAHHOM
KosiebarenbHOM KoHType. 14.CBoOOAHBIE TapMOHUYECKHE KojeOaHHs B KoJjeOaTeTbHOM



koHType. 15.Cnoxnble rapmoHuueckue koneOanus. 16.buenuns. 17.Paznoxenune Dypbe.
18.Cnoxenue B3auMHO MEPIIEHIUKYISIPHBIX TAPMOHUYECKUX KOJIEOaHUN OJTMHAKOBOM YaCTOTHI.
19.JTuneitHo nonspuzoBaHHbie KoeOanus. 20.L{upKynsipHO MOISIpU30BaHHBIE KOJICOaHNS.
21.®urypsr Jluccaxy.
3aryxaoiue u BIHY:KIeHHbIE KOJIeOaHusI
1.3aryxaromue konebOanus. 2.JluddepeHnuanbapie ypaBHEHHUS CBOOOJHBIX —3aTyXarolIuX
KoneOanuii nuHeiHOU cuctembl. 3.JlekpemeHT 3artyxaHus. 4.JJoOpOTHOCTH KojebaTenbHOU
cucteMsl. 5.IIpumepsl cBOOOIHBIX 3aTyXarIIKMX Kojaebanuil. 6.BeIHYy X 1eHHBIC KOJICOaHUsI.
7.Pezonanc.  8.Ilepemennsiii  Tok. 9.Pezomanc  wanpsokenuid.  10.Pezonanc  TOKOB.
11.JleiicTByromiee 3Ha4YeHUWE TMEPEMEHHOTO ToKa. 12.MoOIIHOCTh, BBIJENSEMas B IEMH
NEPEMEHHOTO TOKA.

Jlexnusa 9

Bouinbl B ynpyroii cpeae

13.BonHoBo#i mpomecc. 14.Yupyrue BomHbl. 15.Ympyras rapmonmueckas BoiHa. 16.berymime
BOoJIHBL. 17.YpaBHeHue miockoi BosHbl. 18.®azoBasi ckopocth. 19.YpaBHenue chepuueckoit
BoutHEL. 20.BonHoBoe ypaBHenue. 21.I1punnun cyneprio3uiuu. 22.1 pynmnoBasi CKOPOCTb.
23.1ntepdepennus BoiH. 24.Crosure BonHbl. 25.9¢dext Homnepa.

DJIeKTPOMAarHUTHbIE BOJTHBI

26.0nekTpoMarHuTHeie BONHBI. 27.IlonmepeyHocTh ANEeKTPOMArHuTHRIX BOJH. 28.0OTpaxkeHue u
NPEJIOMIICHUE JIEKTPOMAarHUTHBIX BOJIH Ha TPAHUIIE pa3/iena ABYX JUICKTPUUECKHUX CPEI.
29.0Heprus 3neKTpoMarHUTHBIX BOJH. 30.M3mydenue snekrpomarHuTHoro aumoss. 31.10kana
AJIEKTPOMATrHUTHBIX BOJIH.

JJIeKTPUYECTBO

Jexkuusa 10
DJIeKTPOCTATHKA
1.Onexrpuueckuii 3apsin. 2.3akoH Kymona. 3.HampspkeHHOCTh 3JIEKTPOCTATUYECKOTO TOJIS.
4 TloTok BeKkTOpa HanpsHKEHHOCTH. S.IIpuHIMI Cyneprno3uiuy JeKTPOCTaTUYECKUX MOJIEH.
6.Teopema l"aycca. 7. upkynsius BEKTOpa HaIPSKEHHOCTH. 8.IToTeHmman
anekTpoctarndyeckoro nois. 10.Paznocte nmoteHnumanos. 11.CBs3b MeXIy HalpsDKEHHOCTBIO U
noteHmaaoM. 12 . OkBunoreHansabie mopepxuoctu. 13.I1pumepsr pacuera Hanboiee BaXKHBIX
CUMMETPUYHBIX 3JIEKTPOCTAaTHUYECKMX TojJed B BakyyMme. l14.DmekTpocTarndyeckoe Imoie B
TudIIeKTpudeckor cpene. 15.JmdnekTpudeckas MPOHUIIAEMOCTh cpenbl. 16.91mekTpudeckoe
cmemienre.  17.YcimoBuss  Ha  rpaHuWIle  pasfena  JIBYX  JUAJIEKTPUUYECKHX  Cpenl.
18.Cerneroanextpuku. 19.IIpoBogHNKH B dnekTpocTaTiHaeckoM modie. 20.371eKTPOeMKOCTb.
22 Konnencatopel. 23.CoeAMHEHHE KOHICHCATOPOB. 24.0HEprus CHUCTEMBl HETMOJBUKHBIX
TOUYEUHBIX 3apsjioB. 25.0Heprusi 3apsHKCHHOTO  YEJIWHEHHOTO MPOBOJMHUKA. 26.0Heprus
AIIEKTPOCTATUYECKOTo mouis. 27.110H1epOMOTOpHBIE CUJIBI.

Jlexuus 11
IocTOAHHBIN JJIEKTPUYECKUI TOK
1.TTocTosiHHBIN dneKTpudecknid TOK. Crita ¥ miIoTHOCTh ToKa. 2.CTOPOHHUE CHITHI.
3.D1eKTpoABHKYIIas cuila U HanpspkeHue. 4.3akoH OMa. DIIeKTpHUECKOe COMPOTHBIICHHUE.
5.ConpoTuBieHne coeMHEHMs MPOBOAHUKOB. 6. TemmnepaTypHasi 3aBUCUMOCTh COTIPOTHUBIICHHUSL.
7.Pabota u momHOoCcTh TOKa. 8.3akoH J[xoynsa-Jlenma. 9.3akon Oma s HEOJHOPOIHOTO
yuactka renu. 10.ITpaBun Kupxroda amst pa3BeTBICHHBIX HETEH.
DJIeKTpUYecKHe TOKH B MeTaJlJIaX, BAKYyMe U ra3ax
11.Onextpuyeckuii TOK B MeTauiax. 12.0CHOBHBIE 3aKOHBI JJICKTPHYECKOTO TOKa B
KJIACCUYECKOW TEOpUHU 3JIEKTPONPOBOJHOCTH MeTaioB (3akoH Owma, 3akoH Jlxoyns-JleHia,
3akoH Buaemana ®dpanna). 13.9Muccuonnbie sBiaeHUs. 14.97eKTpUYecKue TOKH B BaKyyMe U
ra3ax.l'azoBele pa3psiabl. 15.01€KTpuy. TOKH B JKUIAKOCTSIX. 3aKOHBI 3JIEKTPOJIN3A.



Marnerusm

Jlexnusa 12
MaraurHoe noJsie
1.0cHoBHbIe 0cOOEHHOCTH MarHUTHOro mois. 2.Pamka ¢ Tokom. 3.HampaBneHue MarHUTHOTO
nojs. 4.BekTop MarHUTHOW MHIYKIMU. 5.MakpOTOKH U MUKPOTOKH. 6.CBsI3b MEXIy BEKTOPOM
HANPSDKEHHOCTH U BEKTOPOM MHIYKIIUU MarHuTHoro nouid. 7.3akoH buo-Casapa-Jlamnaca.
8.MaruuTtHoe 1mose npsaMoro Toka. 9.MarHutHoe moJie B IEHTPe KPYroBOro TOKa.
10.3akon Ammnepa. 11.B3anmoselicTBre mapauieabHbIX TOKOB. 12.MarHuTHasi MOCTOSTHHAS.
13.EauHuIBl MAarHUTHON MHIYKUIMU M HANPSHKEHHOCTH MarHUTHOTO mosd. 14.MarnutHoe mosne
cBoOomHO aBmxkymerocst 3apsaa. 15.Cuna Jlopenma. 16.JIBukeHue 3apsHKEHHBIX YacTHIl B
marHuTHOM mone. 17.9¢dexr Xomma. 18.Teopema o0 IHPKYIAIUH BEKTOpa HWHIYKIMA
MarHuTHoro nojis. 19.Maruutnoe nose cosnenonaa. 20.MaruutHoe mosie TOpoujia B BakyyMe.
21.TToTok BekTOpa MarHUTHOM MHAYKIMH. 22. Teopema ["aycca uiss MarHUTHOTO TIOJISI B BaKyyMe.
23.ITotokocuerienne. 24.Pabora mo nepeMeneHruo MPOBOIHUKA C TOKOM B MarHUTHOM IIOJIC.
25.Pabora 1o nepemMenieHnio KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

Jleknusa 13
DJIEKTPOMATHUTHAS MHAYKIUS
1.0nbite1 @apanes. 2.3axkon Papanes. 3.9/]C uHAYKIMH B HEMTOABMKHBIX IPOBOJIHUKAX.
4.Bpamieare paMKd B MarHUTHOM moje. 5.BuxpeBbie Toku (Toku Dyko). 6.MHIyKTHBHOCTH
KoHTypa. /.Camomuaykuus. 8. Toku mHpH 3aMbIKaHUM W pa3MblkaHuW Lenu. 9.B3zanmuas
uaayknus. 10. Tpancdopmartopsl. 11.9Heprust MarHUTHOTO OIS
MarnuTHble cBOiicTBa BellleCTBA
12.MarHuTHBIE ~ MOMEHTHI ~ JJIGKTPOHOB W aromoB. 13./lma- W  mapaMareHWTHKH.
14 HamaranueHHoCTh. MarauTHoe mnose B BemiecTBe. 15.3ak0H MOJIHOro TOKa Ui MarHUTHOTO
noJisi B BemecTBe. 16.YcioBust Ha rpaHuUIle pasjena ABYyX MarHeTHKoB. 17.DeppomMarHeTHku u
UX CBOWCTBA.
Cucrema ypaBHeHuii MakcBeia A5 3JIeKTPOMATHUTHOTO TOJISt
18.BuxpeBoe anektpuueckoe mnoiae. 19.Tok cmemenus. 20.Ilonnas cucrema ypaBHEHUM
Makcsemna.

OnrTuka
Jlekuus 14
I'eomeTrpuueckasi onTuka
1.0cHoBHBIE 3aKoHBI Teomerpuueckoil onTtuku.2.IlomHoe oTpaxenue.3.JIun3bl.4. AGeppanun
ONTUYECKUX CUCTEM.5.DHepreTuueckue BeIMYUHBl B (PoTOoMeTpuu.6.CBETOBBIE BETHUYMHBI B
dboromeTpuu.
Jleknus 15

BoJsiHoBBIE ONITHKA
HNurepdpepennus
7 IMpunmun Troiirenca. 8.Korepentnocts. 9.MuTepdepenius ceera. 10.Mertoasr HabmoaeHUS
untepdepenimu. 11.ITonocs! paBHOro HaknoHa. 12.11010Ck paBHOM TOJIIUHBL.
13.Komma Herotona. 14.ITpocerinenne ontuku. 15. MaTepdepomeTphl.
JAudpakuus

1.Ilpunmun [oiirenca-®penens. 2.3oap1 Openens. 3.JAudpakius B CXOASMUXCSA JTydax
(mudpakuusa Openens). 4. Audpakiuus B napajuienbHbIx gydax (audpaxmus Opaynrodepa).
5. Iudpaxmus @payarodepa Ha qudpaxmonHoi pemierke. 6.udpaxius Ha TpocTpaHCTBEHHON
pemerke. 7.Paspemaromas  cocoOHOCTh  CHEKTpalbHOTO mpubopa.  8.Paspemaromias
CIOCOOHOCTH AU(GPAKIIMOHHON PEIICTKH.
Honasipusanus cBera
1.EcTecTBeHHBIN W mMONSpU30BaHHBIM cBeT. 2.3akoH Mamtoca. 3.Ilonspusanus cBera mpu
OTpakeHMH M npenomiieHuu. 4.J[BoitHoe nmyuenpenomiieHue. 5.IlonsipusaniioHHBIE NPU3MBI U



nonsipousipl.  6.MckyccTBeHHas — omTHYeckas ~— aHWU30Tponus.  /.BpaiieHue  ImI0CKOCTH
MOJIIPU3ALIUY.

B3aunmoseiicTBHE 3JIEKTPOMATHUTHBIX BOJIH € BEIIECTBOM

1. lucnepcus cBeta.2.OnekTpoHHas Teopus aucnepcun. 3.Ilormomenne (abcopOrus) cBeTa.
4.Busipl CIEKTPOB IOTJIOIICHHUS.

Jexknusa 16
KBHTOBasi npupoaa u3ryuyeHus
1.Buzpl onTryecKuX u3nydeHui. 2. TerioBoe u3IydeHue U ero XapakTepUCTHKY.
3.Ab6comotHo uepHoe Teno. 4.3akoH Kupxroda s abCoaoTHO dYepHOTo Tena. 5.3aKoH
Credana-bonbumana. 6.3axkon cmemenuss Buna. 7.0@opmynsl Penes-/[xunca u Buna.
8.KBanrtoBas runoresa [lnanka.
9.®oroaddexr. 10.3akonbl  poroaddekra. 11.Macca wuummynsc ¢GortoHa. EnuHCTBO
KOPITYCKYJIIPHBIX M BOJTHOBBIX CBOMCTB cBeTa. 12./laBnenue cBera. 13.9¢ddext Komnrona.

KBanToBas pusuka

Jexkmnusa 17
Crtpoenue atoma
1.Mopnemu atroma Tomcona u Pesepdopma.2.JInneivarelii criekTp aToMa BOJA0pOa.
3.IToctynarsl bopa.4.0OnbiTel @panka u ['epa.5.Crnextp atoma Bogopoza mno bopy.
OcHoOBHbBIE OHATHSI KBAHTOBOH MeXaHUKH
6.KopnyckynspHo BOJHOBOW Jyalu3M CBOWMCTB BemlecTBa. /.HekoTopblie cBoicTBa BOJH 1€
bpoiins. 8.CooTHomenus HeonpeneneHHocteir. 9.BomHoBas GpyHkius u ee croiictea. 10.00miee
ypaBuenue lpenunrepa. 11.YpaBuenue llpenunrepa amis cTaliioHaApHBIX COCTOSHUM.
12.]Ismxenne  cBoOOmHOM  dactuipl. 13.Yactuma B OJHOMEPHOW  MPSIMOYTOJBHOM
“NOTEHLUATBHON siMe ~ ¢ 0ECKOHEYHO BBICOKMMHU ‘‘cTeHKaMu’.14.ITpoxokaeHre YacTHIIbI Yepe3
noTeHuuanbHbll Oapbep. TyHHenbHbIN 3PQexT. 15.J]IuHelHbIi TapMOHUYECKUN OCHUIIIATOP B
KBaHTOBON MEXaHUKE.

Jleknus 18
KBanToBas ¢pu3nKa aTOMOB M MOJICKY.JI.
1.Atom Bomopona B kBaHTOBOH (m3uke. 2.KBanTtoBhie umcna. 3.IIpaBmna otbopa. 4.CrimH
anekTpoHa. S.JIpuHIMI Hepa3NIUYMMOCTH TOXKAECTBEHHBIX yacTULl. DepMHOHBI U OO30HBI
6.ITonsTus o kBaHTOBOH craTucTHke bose-DitHmreitHna u ®epmu-/upaka. 7.1Ipunnun [Taymu.
8.PacnipesienieHne 5»IEKTPOHOB B aTOME M0 COCTOSHHSIM. 9.PeHTreHOBCKUE CIIEKTPBHI.
10.Monekynspabie crnektpbl. 11.KomOunammonHoe paccesaue cBera (3¢dekr Pamana).
12 TTornomenue. CrioTaHHOE U BBIHYX/IeHHOE n3nyueHue. 13.Jazepsl.
JyieMeHThI (U3MKH TBEPAOro TeJia
14 Metamibl,  AWPNEKTPUKHM W MOJYNpoBOAHUKU.  15.CoOcTBeHHass  IPOBOJUMOCTD
MOJTYIPOBOTHUKOB. 16.IIpriMecHass mpOBOIUMOCTE MOIYIMPOBOAHUKOB. 17.DOTONPOBOIUMOCTD
noaynpoBoJHUKOB. 18.Jlromenecriennus TBepabix Tes. 19.KOHTaKT 371€eKTPOHHOTO U IBIPOYHOTO
NOJynpoBOTHUKOB (P-N mepexon). 20.ITomynmpoBOAHUKOBEIE OB H TPUOIBI (TPAH3UCTOPHI).

SAnepHas puszuka

CrpoeHne u BaskHeillIMe CBOMCTBA s/iep

1.AtomHbIe snpa u ux omucanue. 2.J[edekt Macc u sHeprus cBs3u syupa.3.CruH saApa U €ero
MarHuTHbIE MoOMeHT.4.CBoiicTBa sfepHbIX cuil.5.Moaenu aromHoro siapa.6.PaguoakTuBHOE
U3ITydeHUEe W ero BHWJBL7.3aKOH paauoakTHBHOTO pacnana.8.llpaBuna cmemienns.9.Anbda-
pacnian.10.bera-pacnan.11. AHTHYACTULIBI M MX aHHUTWIANMS. 12."aMmma-u3ny4yeHue.
13.Jlo3umeTrpruueckue BenuuuHbl W eauHUbL.14.9¢dekr Meccbayspa. 15.1Ipubopsr mist
pEerUCTpaliy PaAHOAKTUBHBIX U3ITy4eHUH 1 yacTHil. 16. S nepHbie peakiinuu 1 1X OCHOBHBIC THUIIBI.
17 SlnepHbie peakiuu TOA JAEUCTBHEM HEWTpoHOB.18.Peakmuu nenenus sapa. 19.1lennas



peakuus genenus. 20.5lmepubie  peakTopbl.  21.Peakmus  cuHTe3a  aTOMHBIX  siZiEp.
22 .OyH1aMEeHTAJIbHBIE B3aUMOJICHCTBUS. 23.DJIEMEHTAPHBIC YaCTHUIIHI.

MeToauuyecKue PeKOMEHIANUU IIO IIOATOTOBKE K naﬁopaTopmﬂM 3aHATHUAM 110
AUCIUIIIINHE «Puznkar»

[Tpu m3ydyenun kypca «Duzuku» HE0OXOIMMO MOHUMATh, YTO (HU3MKA STO HaykKa
TEOpeTUYECcKasi U IKCIIEpUMEHTaIbHasl, IO3TOMY CTYJIEHTaM CJIEAYeT IOJy4aTb TEOPETHUECKUE
3HAHUSA HA JIEKLUAX U 3aT€M MPOBEPATH NMPABUIHHOCTh MOJYUYEHHBIX 3HAHUN 3KCIIEPUMEHTAIBHO
B J1a00paToOpusX.

CryneHtaM 1@pud TOJITOTOBKE K CEMUHApPCKUM M J1a0OpaTOPHBIM  3aHSATHUSM
PEKOMEHIYETCsl CIEAYIOLIEE: MPEABAPUTEIbHOE 3HAKOMCTBO C MOSCHEHMSAMHM, K KaKJIOM TeMe
MPAKTUYECKOTO 3aHATHS; 3HAKOMCTBO C KOHCIIEKTaMHU JIEKIUIl; MpopaboTKa MPeasoKeHHOTO
MarepHaia 1o yieOHHKaM ¢ MCII0JIb30BaHUEM JOMOTHUTEIBHON JTUTEPaTyPHI.

OKCHEepUMEHT TPHU BBIIOJIHEHUU JIA0OpaTOPHOU pPabOTBHl COCTOUT U3 HECKOJBKHX
ATANOB: YCTaHOBKAa NPUOOPOB; HAOIMIOAEHWE; OTCUET HM3MEpSEMBIX BEIHYMH; 00paboTKa
pe3ynbTaToB  HAOMIOACHHS; MOJATOTOBKAa  rpaduyeckoro  marepuana  (HMCHOJIb30BaHUE
KOMIIBIOTEPOB); BHIYMCIEHUE HCKOMOI BEIMUYMHBI C 33JJaHHON CTENEHbIO TOUHOCTH; BBIBOJBI 110
pe3ylbTaTaM 3KCIIepUMEHTA.

BoinonHenue kaxoil 1abopatopHoi paboThl, BXOJAIIEH B IPAKTUKYM, IPOBOJAST IO
CIIEYIOIIEH CXeMe:

1 - 3HaKOMCTBO C ONHMCAHHEM JAOOPATOPHOM pabOTHI (TEOpPETHUECKas MOJATOTOBKA
JOJIKHA TPOBOJIUTHCS 3apaHee, Tak Kak BpeMs, OTBOJUMOE Ha KaKIYI0 paboTy, OrpaHUYEHO U
IpeHa3HaYeHO B OCHOBHOM Ha MOHTaX YCTaHOBKH, IPOM3BOJCTBO M3MEpPEHUH U 00paboOTKy
pe3ysIbTaTOB U3MEPEHHUIN);

2 - 3HAaKOMCTBO C NMPUOOpaMU M TPUHAIIKHOCTSIMH, KOTOPBIE HEOOXOIUMBI IS
IpoBe/IeHUs paboT, yCTaHOBKA MPHOOPOB MM COOpKA YCTAHOBKH B COOTBETCTBUU C ONUCAHUEM
(uHOr1a paboTa MPOBOAUTCS HA TOTOBOM YCTaHOBKE);

3 - mpoBejieHUe HAOMIOAEHUN U OTCUETOB - 3Ta 4acTh paboThl ABIsSETCS Haubolee
OTBETCTBEHHOI, €€ Ha/J0 NPOBOJUTH OYEHb AKKypaTHO M TIIATENbHO, COTJACHO YyKa3aHUsM,
KOTOpbIE JIaHbl B OMMCAHUU PAa0OOTHI, PE3YJIbTAThl BCEX M3MEpEeHHH (UKCUPYIOTCS B TabIMIax
3anMcel pe3yabTaToB, KOTOPBIE JaHbl B KOHIIE KaX/10i pabOThI;

4 - o0paOoTka pe3ylbTaTOB HW3MEPEHUN (BBIUUCIAIOT HU3MEPSAEMYIO BEIHUUHY
nodopmyJia U 1al0T OLIEHKY MOTPEITHOCTEN N3MEpPEHN);

Mertoanuueckoe oOmMcaHHe, KaK IPaBUIIO, COACPXKUT: Ha3zBaHUE pabOThl, €€ IIelb;
nepeyeHb NpuOOpOB U NPUHAIIEKHOCTEH; OOIIyI0 4YacTh (CHpaBOYHBIE CBEIACHHS O CYTH
U3y4aeMoro siBJIeHUs UM 3(deKTa, MaTeMaTnyeckas popMylIupoBKa 3aKOHA U T.1.); METOIAUKY
npoBeaeHs padoThl (MOJPOOHOE OMMCAHUE METO/1A, CXEMbl YCTAHOBKH, TaOIMIIbI TAPAMETPOB U
JAHHBIX YCTAHOBKH, pabodas Qopmyna); omnMucaHHe H3MEpeHH (yKa3bIBaeTcsi MOPSA0K
W3MEPEHHM, TPUBOAATCS 00paslbl TAOMUI[ IS 3aMUCH HU3MEPSIEMBIX BEJIUYHH), 00pabOTKy
pe3ysbTaTOB M3MEpeHMH (MPUBOIATCS (QOPMYINBI Ul pacyéTa HMCKOMOM BENIWYMHBI U IS
pacuéra NorpenrHocTell 3MEpPEeHUi ); KOHTPOJIbHBIE BOIIPOCHI C YKa3aHUEM JIUTEPATYPBHI.

Otuér mo naboparopHOi paboTe BKIIOYAaeT B ce0s: HazBaHue palOTHI, MepeueHb
npuOOpoOB U TPUHAAIEKHOCTEH C YyKa3aHMEM TOYHOCTH MIKal U3MEpPEHU, KpaTKylo
TEOPETUYECKYI0 YacThb ¢ pabodeil hopmysnol (¢ yuy€TOM MOTPENIHOCTEH), CXEMY YCTaHOBKH,
pe3yNbTaThl U3MEpPEHUIl B BUAE TaOMUL, (GOPMYIbI IS MOJACYETa MOTPEIIHOCTEH U3MEpPEHHI,
mpuMep pacdy€ra U3MEpsIeMOM  BEIWYMHBI, BBIYMCICHHE IIOTPELIHOCTEH U3MEPECHMH,
OKOHYATEJIbHBIN pe3yJIbTaT C pACCUMTAHHOM MOTPEIIHOCTHIO.

Bomnpocs! k s1adopaTopHbIM padoTam



Ne 1. MetpoJiorudeckasi aTTecTalusi MeTOAUKH U3MEPEHUs Y/1eIbHOI0
CONPOTHUBJIEHHS. YYeT CHCTEMATHYECKOI U HHCTPYMEHTAJILHOM NMOTPelIHOCTei.

1.1. HapucoBaTh IBe CXeMbI U3MEPECHHUIA, UCTIOIB30BAaHHBIC B Pa0OTE, OMUCATh X
Ha3zBaHue. KakoBa MeToauueckas MOrpenIHOCTh ONpeAeIeHUs] COTPOTUBICHUS B KX I0H U3
cxeM (BbIBOJ (opMyII).

1.2. 3anucarb GopMyIbl CpeHEKBAIPATUYHON MOTPEIIHOCTH U JOBEPUTENHLHOTO HHTEPBAIA
s R.

1.3. Kak onpezensiercst abcotOTHAS MOTPEIIHOCTD YASIBHOTO COTPOTUBICHUS?

1.4. Kak npou3BoAUTCs OLEHKA TOYHOCTH METOJUKU U3MEPEHUS YIEIBHOTO
CONPOTHUBIICHHUS?

1.5. Jlatb onpezesieHre CUCTEMAaTUUECKUX U CITy4alHBIX MOTPEIIHOCTEH.

Ne 2. U3ydeHne 3aKOHOB NMPSIMOJIMHEIHOT0 IBUKEHHS B M0JI€ TAKECTH HA MAIlIUHE
ATByna.

2.1. 3ammcarb cCUCTEMY ypaBHEHUH ABMKCHUS, BEIBECTH (DOPMYITY /ISl BEIYUCIICHUS
YCKOpEHUs CBOOOIHOTO MaJIeHus ¢ y4eTOM MOMEeHTa uHepuuu 6moka. (Hapucosats cxemy).
2.2. BeiBecTH BBhIpaXEHHE /711 MOMEHTA MHEPIIMH IUCKA MacChl M U paauyca R
OTHOCHUTEIILHO OCH, MPOXOIAIIEH uepe3 LEeHTP AUCKA MEPICHIUKYISIPHO €ro MOBEPXHOCTH.

Ne 3. MasstHuk Makcsesuia.

3.1. 3anucatb cuCTeMy ypaBHEHHI JIBHKCHHUS, BBIBECTH pabouyro GopMyiry s
BBIUMCIICHUS] MOMEHTA MHEPLIMK MasTHUKA IO pe3ysibraTaMm omnbita. (HapucoBars cxemy).
3.2. 3anucarh U NOSICHUTh BBIPAXEHUE I TEOPETUUECKOIO BHIYUCICHUSI MOMEHTA
MHEepLUUHN MasiTHUKa MakcBesa.

3.3. 3anucarh 3aKOH COXpaHEHUsI SHEPTUU U BBIBECTU (HOPMYITY ISl €70 MIPOBEPKH.

Ne 4. Uzyuenue kos1e0aHuii MATEMaTHYeCKOI0 U (pU3MYeCKOro MasiTHUKOB.

4.1. BeiBectu (opmyiy Ais neproja KoinebaHUi MaTeMaTUYeCKOro MasiTHUKA.

4.2. BeiBectu hopmyiy A nepuoa kojaedaHuit Gu3n4ecKoro MasiTHUKA.

4.3. [laTb onpeneneHue NpUBeIeHHON JAIMHbI U IEHTpa KadyaHus (PU3NYECKOro MasTHUKA.

Ne 5. OnpeaesieHe MOMEHTA MHEPIUH TBEP/AbIX TeJl MeTOA0M KPYTHJIbHBIX
KOJIeOaHM .

5.1. BeiBecTu opMyiy [l OIpeieIeHHs] MOMEHTa MHEPLIUHU TBEPOro Tea Yepes3 ero
nepuoJt KonedbaHuil.

5.2. JlaTh onpeienieHre IrI1aBHbIX OCEH MHEPLHH Tella.

5.3. Uemy paBeH MOMEHT WHEPLUHN Ky0a OTHOCUTEIBHO OCH, IPOXOIAIIECH Yepe3 OHO U3 ero
peoep.

Macca kyba M, cTtopoHa — a.

5.4. JlaTb onpeiesieHre TeH30pa HHEPIIMH Tella, 3alUCcaTh €ro OOIHil BU]T.

Ne 6. U3yueHnne 3aKOHOB BpalIaTeJbLHOI0O IBMKeHUs1 HA MassTHUKe O0epoexa.
6.1. 3anucarpb cucteMy ypaBHeHUH ABMKeHUs Ui MasTHuKa O6epOeka. (Hapucosatsb
CXemy).

6.2. Chopmynuposats Teopemy LllTeitnepa.

6.3. 3anucatb 1 000CHOBAThH BhIpaXXKEHHE ISl MOMEHTa UHEPLMHN MasTHHKa O6epOexka.

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

7.1. Jlatb onpenenenue ko3duumenta TpeHus kaueHus U Ko3hduimenta TpeHus
CKOJIb)KCHUS.

7.2. BeiBectu pabouyio popmyny it KodppHureHTa TpeHUs KaueHusl.



Ne, 8. UcciienoBanue CTOJIKHOBEHUS IAPOB.

8.1. latb onpenenenne ko3 GUIMeHTa BOCCTAHOBIICHUSI.

8.2. BriBecTH BBIpaXCHHUE JIJIsl CKOPOCTH IIapa 4epe3 yroil OTKIOHCHHS.

8.3. BriBecTH BBIpa)XECHHUE 1715 TOTCHIMAIBHOW YHEPTUU 1ehOpMAIMK U CUIIBI YIPYTOTO
ylapa 4epe3 yroyi OTKJIOHCHHUSI.

Ne. 9. OnpenesieHne CKOPOCTH MOJI€TA CHAPAAA METOI0M KPYTHJIbLHOIO
02JUTHCTHYECKOT0 MASITHUKA.

9.1. JlaTb onpeneneHre MOMEHTA UMITYJIbCA YaCTHUIIBI (HApHCOBATh NpUMEp, YKa3aTh
HAalpaBJICHUE BEKTOPOB.)

9.2. 3anucaTe MOMEHT UMITYJIbCA OJHOPOJIHOTO CTEP>KHSI Macchl M U niuHbI L,
BPALLAIOIIErocs C YIII0BOM CKOPOCTHIO (0 OTHOCUTEIBHO OCH, IPOXOAALIECH Yepe3 OJ1H U3
€ro KOHIIOB U MEPIECHINKYISIPHOW CTEPIKHIO.

9.3. BeiBectu pabouyio GopMyiTy AJsl CKOPOCTH ITYJTH.

Ne 10. M3y4yeHue BbIHYKIEHHOH NpeueccHy THPOCKONa.

10.1. Yro Takoe rupockonuyeckuii 3pdext?
10.2. BeiBectr (hopMymy IUIsl YIIIOBOH CKOPOCTH MPEIIECCHH.

IIpumepHbIe TecTOBbIE 3aJaHUS

1. MatepuanpHas TO4Ka 37O - ...

a) Teso, pa3Mepbl KOTOPOTO HUKAKOIO 3HAaYEHHsI HE UMEIOT;

0) Teno, pa3MepaMu KOTOPOTO MOXKHO MPeHeOpedb [0 CPABHEHUIO C PACCTOSIHUSAMU J10 IPYTUX
TEN,

B) T€J0, pa3Mepbl KOTOPOI'0 HAMHOTO OOJIbIIIE€ PACCTOSHUS 10 JPYTUX Tell.

2. Ilepemerenue —

a) Paccrosinue, oTcunTaHHOE BJI0JIb KPUBOJIIMHEHHON TPAEKTOPHH

6) OTpe30k npsMOM, MPOBEJICHHBIN U3 HAYAIBHOTO MOJIOKEHHSI YACTUIBI B KOHEYHOE
B) I[yTh, NpoiiieHHbII YacTHIIEH 110 OKPYKHOCTH

3. CxopoCTb.
AV _ar
dt
6)V =dr -dt
B) V] :d—E
dr

4. YcKkopeHue:

a)a —dr -dt
- dv
6) a = —
)=
B) a = dv - dt

5.YrnoBoe yCKOpeHue:



- do

R
0) e=dow-dt
- dt
B)g:—__

do

- —

6. CBs13b BEKTOPA JIMHEMHON CKOPOCTH V C YIJIOBOH CKOPOCTBIO @) !

a)\7:5-F
o)V =|o-]
B)V:E-F

7. Bropoii 3akoH HeroToHa:!

8. Tperwuii 3axoH HbroToHa:!

a)E1:E2
6)E1:\/§2
B)El =—E2

9. I/IMHyHI)C CUCTCMBI MaTepI/IaﬂI)HLIX TOYCK:
a) P ZZPi S (Piz Mi.Vi)
i

)
B)

Pi1* Py* P3*...

1. Po: |331

<)
Tl ol

gv)

10. 3ak0OH coXpaHEHUs UMITYJIbCA:

a) imnysnbc 3aMKHYTOM cHCTEMBI MaTepUaIbHBIX TOUEK YMEHbIIAETCS

6) Mmynbc 3aMKHYTOM cHCTEMBI MaTEPUATIBHBIX TOYEK OCTAETCS TOCTOSIHHBIM
B) IMnynbC 3aMKHYTOM CUCTEMBI MaTepUaIbHBIX TOUYEK BO3PACTAET

11. 3akoH coxpaHEeHHUsI MEXaHUYECKOI YHEPrUu:

a) [lomHas MexaHu4YecKasi JHEPTUsl 3aMKHYTOU CHCTEMBI TEJI, MEXKy KOTOPBIMH JIEHCTBYIOT
KOHCEPBATHUBHBIE CUJIbI HE OCTAETCs OCTOSIHHOM

0) I[lomHas MexaHWYeCcKast SHEPTHs 3aMKHYTON CUCTEMBI TeJl, MEXITY KOTOPHIMU JEHCTBYIOT
KpOME KOHCEPBAaTUBHBIX CHJI U HEKOHCEPBATUBHBIE CUJIbI, COXPAHSIETCS

B) [lonHast MexaHuueckasi JHEPTUs 3aMKHYTOW CUCTEMBI TN, MEKTY KOTOPBIMH JIEUCTBYIOT
KOHCEPBATHUBHBIE CUJIbI, OCTAETCS MOCTOSIHHOM

12. 3ak0oH coxpaHEeHUs MOMEHTa UMITYJIbCA:

a) MoMeHT uMITyJibca 3aMKHYTOM CHCTEMbI MaTEPUATIBHBIX TOYEK OCTAETCS ITOCTOSIHHBIM
0) MOMEHT UMITyJIbCa 3aMKHYTOU CUCTEMBI MaTepUaTbHBIX TOYEK YMEHBIIIACTCS

B) MOMEHT UMMysbca 3aMKHYTON CHCTEMbI MaTePUAIbHBIX TOUEK BO3PACTAET

13. PensiTUBUCTCKUM 3aKOH CIIOKEHHSI CKOPOCTEN OMpPEeIesieTCs:

a) [IpeoOpazoBanusamu ["anmes



6) ®opmynoii DiHIITEHHA
B) [IpeoGpazoBanusimu JlopeHia

13. OcHOBHOE ypaBHEHHE BpallaTEIbLHOIO JIBUKCHHUS:

a) T E=ZN BHETII
6) ZN BHEIL =

B) Z N BHEIIL. =

— =y

14. YpaBHenue cBOOOIHBIX KOJEOaHUH IPy3a HA TPYKUHE:
a) i—w, x=0

6) i+, x 0

B) x+x=0

15. TlonsiTHe «uaeanbHas KUIKOCTbY:

a) XKuznkoctb, B KOTOPOH IEHCTBYIOT CUJIbl BHYTPEHHETO TPEHHUS

0) XKuakoctb, B KOTOpOIl BHYTPEHHEE TPEHUE IIOJTHOCTHIO OTCYTCTBYET

B) JKuakocth, B KOTOPOH AEHCTBYIOT CHJIBI COIIPOTUBIIEHUS, a CHJIbI BHYTPEHHETO TPEHHUS
OTCYTCTBYIOT

16. YpaBuenue bepuymnu:

2

a) mv +pgh  +p=const

2

0) 'OVT+pgh + p = const.

2

B) pVTergh + p # const.

17. ®opmyna [lyaszeins:
(P,—P)m-r"p

a) Q= al (Q-moToK)
_ (Pl_Pz)”'r4

§Q="
_ (P—P))zn

B Q=g

18. PeanbHble ra3sl ONMUCHIBAIOTCS YPABHEHUEM:
a) Menneneesa — Kitaneiipona
0) YpaBuenuem Maiiepa
B) YpaBHeHueM Ban-nep-Baanbca

19. IloHsaTHE «MIOEcaATBLHBIN ras3:
a) 'a3, pa3mMepsl MOJIEKYJTT KOTOPOT'O 3HAYSHUS HE UMEIOT, OHU B3aMMOJCHCTBYIOT MEXTY COOOM
U CTAJIKUBAIOTCS



0) ['a3, MOJIEKyTBI KOTOPOTO CUE3AOIIEE MAJIbI, HE B3aMMOJICHCTBYIOT JJO CTOJIKHOBEHUS U
CTaJIKUBAIOTCS 110 3aKOHaM a0COJIOTHO YIPYTOTo mapa
B) ['a3, MOJIEKyJIbI KOTOPOT'O CTAJIKUBAIOTCS IO 3aKOHAM a0COIIOTHO YIPYroro miapa

20. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUU Ta30B:
1 —

a) P=>-m,-n-v?

m, - N

—

\Y

6) P=

n

Wl Wl W

2

\'
B) P==n.-—
mO

21. bapomerpuueckas popmyna:
a) P=Pyex (_m_gh)
P kT
mgh
0) P=Pexp(——
) sexp( KT )

B) P= Poexp(ﬁ)
mgh

22. Ypasuenue Knaneiipona-MenpeneeBa Jj1sl IPOU3BOJILHON MacChl UE€aIbHOTO Ta3a:
P m

a) —=—RT
Voou
6) P-v = RT
7
B) PV =T

23. XapakTtep TeueHHs KUIKOCTH (TypOyIeHTHOE WK JTAMUHAPHOE) OTIpeAeTseTCs:
a) ®opmynoit bepnymnu
6) Uucom PeitHonbaca
B) [locrostnHoit bonbumana

24. YpaBHeHnue Maiiepa:
a)C,-C~=R
6) C, + C,=0
B) C,=Cyu

25. Kakoi mKaJbl TEMIIEpATyp HE CYLIECTBYET:
a) KenpBuna
6) Peomriopa
B) Puxrtepa

26. CyOonmumarnus — 3T10:
a) [lepexon U3 TBEPIOTO COCTOSHUS B Ta3000pa3HOE
0) Ilepexon 13 ra3000pa3HOTO B TBEPAOE COCTOSTHUE
B) OIHOBpEMEHHBIN NPOLIECC MIIaBIECHUS NCIIAPEHUS

27. Ilpu cMauMBaHUU KUAKOCTb B KaIIUJUIAPE:
a) Onyckaercst



0) [Toguumaercs
B) He cmenser ypoBHs

28. IlepBbIii 3aKOH (HA4YaJI0) TEPMOIUHAMUKHU:
a) Q=AU+A
0) Q=AU-A
B) Q=AU/A

29. Bropoii 3akoH (Ha4ajio) TepMOJAMHAMUKH:

a) Terora MOXET TIEPEXOAUTH caMa COOOH OT MEHee HarpeToro Teja K 0ojiee HarpeTomMy

0) Terora MoOXXeT cama coO0# MepexoauTh OT 00JIee HAarpeToro Teya K MeHee HarpeTomy

B) [lepexo/1 TEMJIOTHI OT MEHEE HarpeToro Tela K 0oJiee HarpeTOMY TNy IPOUCXOANT BCET/a,
€CIIM TOJIBKO 3THU Tella He pa3/iesIeHbl a1nabaTHOM NePeropoaKoi, MPemsTCTBYOMIEH
TETIIO0OMEHY MEXIly HUMHU

30. Kputnueckas temieparypa:

a) Temneparypa, xapakTepHas Jisi KaXJI0T0 BEIIECTBa, MPYU KOTOPOW BEIIECTBO HAXOIUTCA B
TBEP/IOM COCTOSIHUH

0) Temmepatypa, Ipu KOTOPOH BEHIECTBO HAXOAUTHCS B KUIKOM COCTOSHHUH

B) Temmeparypa, xapakTepHasi AJisl Ka)JI0Tr0o BEIIeCTBa, IPH KOTOPOH Mcue3aeT pasHUIa MeXKIY
YKUJIKUM U Ta3000pa3HbIM COCTOSTHUSIMU

31. CxosbKO cocTOsSTHUE mpoxoauT padbodee Teso B nukie KapHo oTeeT:

a)l

0)4

B) 3

32. Ilpu mocneaoBaTeIbHOM COSAMHEHUH TIPOBOTHUKOB 00IIIEE€ COMTPOTUBIICHHE:
a) R:R1:R2
0) 1/R=1/R1+1/R;
B) R=R;+R,

33. Ilpu mapajuiebHOM COEMHEHUHU IPOBOJIHUKOB 00IIEE COPOTUBIIEHHE:
a) R=R;=R,
6) 1/R=1/R1+1/R;
8) R=R1+R,

34. Kakoe 13 BbIpaXeHU CIPABEIIMBO ISl HUKIMYECKOM YaCTOTHI:
a) ®=Acosp
0) o=2n/T
B) =2mv/T

35. Pe3oHaHCOM Ha3bIBaeTCs:
a) Peskoe Bo3pacTanue CHIIbI KOJIEOAHHI MPY COBMAEHUN YaCTOTHI BHEIITHEH CHIIBI C
JaCTOTOH KOJICOAHUI CUCTEMBI
0) Pe3koe 3aTyxanue KojeOaHui Mpy BHEIIHEM BO3JICHCTBUHN
B) Pe3koe Bo3pacTaHue 4acTOTHI M3-3a YBEIUUCHHS aMILTUTYbI KOJeOaHu

36. Uto Ha3bIBAETCS ANEKTPOAUHAMUKOM:
a) DJEeKTPOAMHAMMKA- ATO HAayKa, U3y4arollas MeXaHUYeCKOe ABUKEHUE Tel



0) DnekTpoauHAMKKa- 3TO HayKa O CBOMCTBAX M 3aKOHOMEPHOCTSX IMOBEACHUS 0cO00r0 BUIA
MaTepHH — 3JIEKTPOMArHUTHOTO MOJIsl, OCYILECTBIISIONIET0 B3aUMOAECHCTBUE MEXKY
AIIEKTPUUYECKH 3apsSKEHHBIMU TEJIAMH

B) DJIEKTPOAMHAMUKA — 3TO HayKa O TEIUIOBBIX M30IpOLEccax, KOTOPas HE yUUThIBAET
MOJIEKYJISPHOE CTPOCHUE TEI

37. Yto Ha3bIBAETCS AIEKTPOCTATUKOM:

a) Pa3zmen snexTpoMHaMUKY, TOCBSIIEHHBIH H3yYEHHUIO IBIDKYIIMXCS JICKTPUUECKUX 3apsa0B
0) Pa3nen anexTpoauHaMUKH, TOCBALICHHBIA N3YUYEHUIO MTOKOSIIIUXCS 3apsi/ioB

B) DJIEKTPOCTATHKA — 3TO HayKa, M3y4alolias IIOBeICHHE HEUTPOHOB

38. UTo Ha3bIBAETCS JIEKTPUUECKUM 3apsI0OM:

a) DJEKTPUUECKUIN 3aps]l ONPEIEIeT MHTEHCUBHOCTD JIEKTPOMATrHUTHBIX B3aUMOACHCTBUI
0) DneKkTpuYecKuii 3aps] OnpeesieT UHTEHCUBHOCTh IPaBUTAIMOHHBIX B3aUMOICHCTBUN
B) DIEKTPUUYECKHI 3apsij] HE ONPEAeIIAeT He AIEKTPOMArHuTHOE, HE TPABUTALIMOHHOE
B3aUMO/ICCTBUE

39. 3aK0H COXpaHEHMs IEKTPUUECKOTO 3apsiaa:
a) CymMapHbIif 3apsiji SJIEKTPUIECKU U30JUPOBAHHOM CUCTEMbBI MOXKET U3MEHSATHCS: Zqi #const
i

0) CymMapHbIi 3apsiji IEKTPUYECKU U30JIMPOBAHHON CUCTEMbI HE MOKET U3MEHSAThCA: Zqi =

I
const
B) CyMMapHBIii 3aps]] 3JI€KTPUUECKH U30JIMPOBAHHON CUCTEMBI TO MOXKET U3MEHATHCSA, TO HE
MOXET U3MEHATHCS

40. Yto Ha3bIBae€TCSI TOUYECUHBIM SJIEKTPUUECKUM 3aPSIIOM:

a) ToueyHbIM 3apsA0M Ha3bIBACTCS 3apsKEHHOE TEJ0, pa3MepaMu KOTOPOTO HeNb3s IPeHeOpeyb
110 CPAaBHEHUIO C PACCTOSHMSIMU OT 3TOTO TeNa JI0 IPYTUX 3aPSKEHHBIX TEJ

0) ToueuHbIM 3apsiI0M Ha3bIBaE€TCA 3apsSKEHHOE TEJIO, pa3MepaMu KOTOPOro MOKHO NpeHeOpeyb
110 CPaBHEHUIO C PACCTOSHUSIMU OT 3TOTO TeJa 10 IPYTUX 3aPSKEHHBIX TEJ

B) ToueuHbIM 3aps0M HA3BIBAETCS 3aPSHKEHHOE TEJIO JIFOOBIX Pa3MepoB

41. 3akon Kymnona:
m,m
a) F=y —; -

5) F=k 212

_ 1 oy,
B)F_47r50 r’s

42. HanpsskeHHOCTB AJIEKTPOCTATHYECKOTO MOJIS B JAHHOU TOYKE:

a) E=qF
. E
0) E=—
q

. [F
E=.—
B) q

43. EnvHuna u3MepeHysi HallpsDKEHHOCTH dJeKTpocTaTuyeckoro nois B CH:



a) [E]: Ke M
6) [E]= B/ m
B) [E]l= L1l Mm

44. Hanps>keHHOCTBD 110J1s1, CO3/1aBAEMOI'0 TOYEUHBIM 3apsIIOM:

45. IlpyuHUHMII CYNIEPHO3UIINH MTOJIEH:

—

a) E=E,-E,-...-E,

2.E

v

0)

)

™

oo

1
g
=

46. Yto Takoe JIMHUS HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO MO
a) BooOpaxaemast TuHUS, KacaTeabHas K KOTOPOM B KaKJI0M TOYKE COBMAJAET C HAIIPaBJICHUEM

BEKTOpa HAIPsKEHHOCTH monist E
6) BooOpaxaemas TMHMSI, BEKTOP HANPSKEHHOCTH K KOTOPOM MepIeHANKYISIpEH
B) BooOpakaemas nuHuUsA, KOTOpasi HE UMEET HU Havaja, HU KOHLA

47. [ToTenuan QJICKTPOCTATHUYICCKOI'O T10JIA:

WP
a) p=——
q
F
0) p=—
q
B) p =W, -q

48. Enununa n3mepenns notenuuana B CU:
2) o] = Tooym: ()

6) ] =Kynon ()

B) [(p] =Bomnsr (B)

49. Ilotennuan noss, co3gaBaeMoro cucreMoit N 3apsioB:

) 1 g
a = Ll
4 Are, r?
1
0) p= —
)¢ 4re, Z,: r.



50. DKBUIIOTEHIIMAIbHAS TOBEPXHOCTD:

a) 910 BooOpakaemasi IOBEPXHOCTh, BCE TOUKH KOTOPOIl UMEIOT OJAMHAKOBBIN MOTEHIIMAI
0) OTO MOBEPXHOCTh HEOAMHAKOBOIO MTOTEHIIMAA

B) OTO ropupoBaHHAast TOBEPXHOCTh

51. DnexkTpuyecKuil TUIOIb:

a) JTa cucTeMa U3 JIByX OJMHAKOBBIX 110 BEJIMYMHE MACC, PACIIOJIOKEHHBIX Ha HEKOTOPOM
paccTOSTHUU APYT OT ApyTa

0) Dta cuctemMa JIByX OJJMHAKOBBIX MO BEJIMYMHE PA3SHOMMEHHBIX TOUYCYHBIX 3apsIoB +( U —(,
paccTosTHUE MEKy KOTOPBIMH 3HAUYUTEIIPHO MEHBIIIE PACCTOSHUS JI0 TEX TOUYEK, B KOTOPBIX
OTIPENIENISICTCS T0JIe CHCTEMBI

B) OTa cucTeMa JIBYX Pa3HBIX IO BEIMYHHE 3aPsAI0B, HAXOSIIMXCS HA HEKOTOPOM PACCTOSTHUN

ZIpYT OT Jipyra

52. Teopema I'aycca uist BEKTOpa 3JI€KTPOCTATUYECKON MHAYKIUU:

a) [ToTok sneKkTpocTaTHUeCKON MHAYKIIMH Ye€pPe3 3aMKHYTYIO TOBEPXHOCTh PaBEH HYJIIIO
0) [1oTOK 37eKTpOCTATHUECKON MHIYKIIUU Yepe3 3aMKHYTYIO IOBEPXHOCTh paBEH
anreOpanvdecKoil CyMMe 3aKITFOYCHHBIX BHYTPH 3TOW MTOBEPXHOCTH CTOPOHHUX 3apsIOB
B) [ToTOK 31eKTpocTaTHYecKoi HHAYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBEeH
anreOpanvdecKoil CyMMe MaTepHATbHBIX TOUCK

53. DnekTpuyecKast eMKOCTb:
a) DTo BenuuuHa, onpenensiemas popmynoi: C=q- ¢
C

6) OTo BenuumHAa, onpeaensemMas GopMynoii:

B) OTO BeMM4MHa, onpeaensiemas popmynoit: C =

54. Cuna (BenuuuHa) TOKA:
a) Cuna Toka paBHa MPOU3BEACHUIO MACCHI TeJIa Ha YCKOPEHHUE

6) Cuita ToKa — 3TO BEJIMYMHA, onpeaesieMas popmyioi: | =

Cdt

B) Cusia ToKa — 3TO BeJIMuMHa, onpenensemas popmysoit: | = -t

55. 3akon OMa AJId y9acCTKa LCIK HC COACPKAIICTO UCTOYHUK TOKA:

a) l =U-R
6) 1=
R
) | i
B) | =—
)
56. 3akoH Oma Ju1sl 3aMKHYTOT'O KOHTYpa:
a) I =¢(R+r)
6) I = (R+r)
&
B) | =—%



57. 3akon Oma 11 3aMKHYTOT0 KOHTYpa B AudQepeHnnaibHoi popme:

a) j =6 (E+ E¢)

6) j=c/(E+E.,)

B) J =c -E

58. DnexktpoaBmKymas cuna(d.a.c.) &:

a) O1o paboTa CTOPOHHHX CHJI, KOTOPYIO OHU COBEPIIAIOT HAJ MEPEMEIIAIONIMMHUCS TI0 TSTTH

ACT

3apsiiaMu: € =

A
0) D10 paboTa KyJOHOBCKUX CHII HaJl 3apsIaMH: € = ——
q

B) OTO BBIpaXkeHHe € = A, -

59. IlepBoe npaBuiio Kupxroda:

a) Anrebpanueckas cyMMa TOKOB, CXOJISIIMXCS B y3J1€, paBHA HYJIIO: Z I, =0
i

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

B) AnreOpandeckasi CcyMMa TOKOB, BXOJISIIIMX B y3€JI TOKOB BCETAa OOJIbIIE HCXOSAIINX U3 y3J1a
TOKOB

60. Bropoe npasuio Kupxroda:

a) ZIkRk :Zgi

6) D LR =D s

B) > LR, >D g
k i

61. PaboTa 1MOCTOSSHHOTO TOKA:
I

a) A=—-t
U
6) A=1-R-t
g) A=U-R-t
62. MoIIHOCTL NOCTOSIHHOT'O TOKA:
a) P=U-R
6) P=U-I
B) P=1 2.R
63. 3akon /[>xoyns — Jlenna:
a) Q=U-R-t
0) Q:0,24-I2-R-t
U 2
B) Q = ? t

64. 3axon buo — CaBapa — Jlannaca:



2) dB — yolldr,FJ

3

4nr
= gl -dl-F
0)dB=—"———
) Anr®
B) dézﬂOdl[?! .r]
4nr

65. 3akoH Amrepa B BEKTOpHOH dopme:

a) dF =di |1 -E]
6) dF =1|dl - B
B) dF = B[I -er

66. IIoTok BeKTOpa MarHUTHOM MHIYKIIMH Y€PEe3 3aMKHYTYIO IOBEPXHOCTh:
a) O,= j BdS =0

6) ®,= [ BdS >0
B) @,= [ BdS =0

67. MarauTHasi IpOHUIIAEMOCTh BEIIECTBA:
a) u=1-y
o) u=1+y

o u=0+g)

68. 3akoH 3nekTpoMarHuTHOM nHaAyKuuu dapazes:

69. MOIHOCTh MEPEMEHHOTO TOKA:!
a) P=U?-1-cosg

6) P=1-R-sing

By P=U_,-1,,-cosp

70. CobCcTBEeHHAs YacTOTa KOJIe0aTEIhHOTO KOHTYpa:

a) a)OZ\/E
1
JLC

B) a):L

Jc

0) w, =

71. YpaBHeHue MakcBeilia, CBSI3bIBalOIIEe BEKTOP HANPSKEHHOCTH 3JIEKTPUUECKOro noist £ ¢
BEKTOPOM MarHUTHOM MHAYKIMU B (B muddepenunansaol hopme):



a)vE:a—B
at

~. 0B
6) VE]=-2=
) | ot

_(BY
B) VE]:(EJ

72. 3aK0H OTpa)KE€HUs CBETa:

a) Yron oTpakeHus OOJIbIIE yIJIa MaeHUs
0) Yron nageHus paBeH yriy OTpakKeHUsI
B) YTOJI OTpakeHUs paBEH HYIIIO

73. 3aKOH MPETOMIICHHS CBETA:

a) OTHoIllIeHHE CHHYCA yTJia MPEeJOMIICHHS K CHHYCY yIila IaJCHUs HE SIBJIAETCS MOCTOSTHHBIM
0) OTHo1IEHUE CHHYCA YTJIa aICHUS K CUHYCY yIJla MPEIOMIICHHUS €CTh BEIMYMHA
OTpHUIIaTENbHAS

B) OTHOIIIEHHE CUHYCA yTJia MaJIeHUs] K CHHYCY YIJIa MPEeOMIICHHUS €CTh BEIMYMHA MOCTOSHHAS.

74. Iucniepcus cBeTa:
a) n=f(ko)

6) n= f(Ao)

B) N=const

75. 3axon byrepa:

a) I=1g-¢™
6) I=lg- £
B) I=lp-a L

76. 3akoH bprocrepa:

a)tg 6,=c (C-ckOpoCTh CBETA)
6) tg 95 =Noq

B) tg 6, =const

77. KorepeHTHbIE CBETOBBIEC BOJIHBI:

a) BonHbl, uMeroIrie BCeBO3MOXKHBIC YaCTOTHI KOJIeOaHU I

0) BonHa, HEe 0TMHAKOBOI YaCTOTHI U HE TTIOCTOSIHHOM Pa3HOCTHIO (a3

B) BoHBI, HE OTUHAKOBOM YaCTOTHI, Pa3HOCTH (Da3 KOTOPBIX OCTAETCS BCE BPEMsI IOCTOSTHHOMN

78. YcnoBue nHTEpHEPEHIIMOHHOTO MAKCUMyMa:
a) A=+(m-1) 4, (m=0,1,2,...)
0) A=tm1, (m=0,1,2,...)

B) A=tm (4,)? (m=0,1.2....)

79. YcnoBue nHTEPPEPEHIIMOHHOTO MUHUMYMa:
a) A=+(2m-1) 4, (m=0,1,2,...)
0) A=2m 4, (m=0,1,2,...)

13)A=d:(2m+1)ﬂb—2O (m=0,1,2,...)



80. Hdudpakius CBETOBBIX BOJH:

a) OTO ABJICHHE NPSIMOJIMHEHHOIO pacpOCTPAHEHHs CBETOBBIX BOJIH B HEOJHOPOIHOM cpesie
0) OTO sIBJIEHHE MTOJIHOTO OTPAYKEHUS CBETOBBIX BOJIH OT KPaeB OTBEPCTUN MIIM MaJIbIX
MPENSITCTBUN

B) OTO sIBIIEHUE OTMOAaHUsI CBETOBBIX KPAaeB OTBEPCTUH HITM MAJIBIX MIPEISATCTBUA

81. B xakom ciydae audpakius BOJIH 3aMeTHeEe:

a) udpaxius BOJIH TeM 3aMeTHEE, 4YeM OOJIbIIIe UIMHA BOJHBI M YEM MEHbIIIE pa3Mephl
NpensTCTBUM (I[eJIei) 10 CPaBHEHUIO C JUTMHOW BOJHBI

6) CooTHOIIEHHE JUIMHBI BOJIHBI U pa3MEpOB MPENSTCTBUH (1esiell) He BIUSET Ha SABJICHUE
T paKun

B) Judpakiius BoiH TeM 3aMeTHee, YeM MEHbIIIE JJIMHA BOJIHBI U YeM OOJIbIIe pa3Mepbl
NPEnsTCTBUM (1€ ) 10 CPaBHEHUIO C JUTMHOW BOJIHBI

82. lndppakuoHHas peleTKa:

a) udpakiuonHas pemierka- 3TO ONTUYECKOE YCTPOICTBO, 3ePKATbHO OTPAXKAIOIIIEE CBET
0) dudpakimonHas pemeTKa- 3T0 ONTHIECKOe YCTPOUCTBO, MPEACTABIISIONIEE COOOH
COBOKYITHOCTH OOJIBIIOTO YHCIIA MapalieIbHbIX, OOBIYHO PABHOOTCTOSIIUX JIPYT OT Apyra
niesen

B) JludpakunonHnas pemierka- 3To JBOSKO BBITYKJIasl TUH3A

83. OcHoBHas Gopmyna AUPPAKIIHOHHON PEIIETKU:
a) ccosa =tka (c=a+hb), k=0,1,2,...

0) csina =tka (c=atb), k=0,1,2,...

B)Sina =1

84. Yto Takoe nazep:

a) Jlazep- 3TO UCTOYHUK HE KOT€PEHTHOI'O U3TyUECHUSI.

0) Jlazep- 3TO TeHepaTop BBIHYKJIEHHOTO KOTEPEHTHOTO U3JIy4eHUs
B) Jlazep- 3T0 UCTOUHUK CaMOIPOU3BOIBHOIO U3ITYyUEHUS

85. ®opmyna Bynbda - bparros (audpakxiiys peHTTeHOBCKUX JIyuei):
a) 2d sin 6=tm A (m=1,2,...)

6)dsin =1

B)dtg =1

86. Buemnuit porordpdext. YpaBHeHne DUHIITEHHA:
2
mv

a) hv =A-

mv?

0) hv =A+

B) hv =A+ mgh

87. Kakoii monsipuzanuu He CyIIeCTBYET:
a) Kpyrosoit
0) Toueunoi
B) JInHeitHOM

88. Jlucniepcus — 310:
a) OrubaHue CBETOM MEJKHX MPEMITCTBUMA



0) Hanmo>xeHre KOrepeHTHBIX BOJH
B) 3aBHCHUMOCTD [10Ka3aTeIs IPEIOMIICHHUS OT JJTHHBI BOJIHBI

89. ludpakius — 3710:

a) OrubaHue CBETOM MEJKUX MPETATCTBHMA

0) Hamo)xeHue KOrepeHTHBIX BOJIH

B) 3aBUCHMOCTb MTOKA3aTeIsl MPEIOMIICHHS OT JUIMHBI BOJTHBI

90. PeanbpHble ra3pl ONUCHIBAIOTCS YPAaBHEHUEM:
a) MenneneeBa — Knaneiipona

0) YpaBuenunem Maiiepa

B) YpaBHeHueM Ban-nep-Baanbca

91. ®opmyna [1nanka:
a) E=mv*/2

6) E=hv

B) E=mc?

92. MaccoBoe 4HciIo — 3TO:

a) Macca 1 mons BemiecTBa — L

6) KoinuecTBo mpoTOHOB U HEUTPOHOB — A
B) Macca oiHOTO aroMa BemecTBa — M

93. og-uacTuia — 3TO:

a) Slnpo aToma Bomopoia

0) Snpo atoma renus

B) JIro6as yacTuila ¢ OTpUIIATEIHHBIM 3aPsA0M

94. IlnanetapHo# HA3BIBAIOT MOJIETH aTOMA:
a) TomcoHa

0) Pesepdopna

B) DHHIITElHA

95. Kakoe U3 yTBep:KaeHU SIBIISIETCA OJHUM U3 NIOCTYJIaTOB bopa:

a) Uncno npoTOHOB B aTOME PaBHO YUCILY HEMTPOHOB
0) 3apsin siapa paBeH CyMMapHOMY 3apsily 3J€KTPOHOB

B) ATOM MO’KET HaXOAUTHCS B CTAIIMIOHAPHOM COCTOSIHUM C ONpefiesieHHoM sHeprueit E;, B

KOTOPOM OH HE U3ITy4yaerT.
96. HauGopImeit mpoHUKAIOEelH ClTOCOOHOCTRIO 00J1a/1at0T:
a) o-JIy4H
0) B-myun
B) Y-JIy4H

DK3AMEH no jucuunivue «®@usuxka»

Dk3aMeH Mo AucCHHUIUTNHE «@®U3MKa» TMPOBOIUTCS B YCTHOW ¢dopMe Mo Ouieram.
DK3aMEHAIIMOHHBIA OWJIET COJAEPKHT 4 BOIpOCA: JBAa TEOPETUYECKMX W J[Ba TMPAKTHUYCCKHUX.
[TepBple 1Ba BOMpOCa HPK3aMEHAIIMOHHOTO OWJIETa SIBISIOTCS TEOPETHUYECKUMHU M OIICHHBAIOTCS



MakcuMaiabHO 1o 10 OammoB Kaxnplid. TpeTuit M 4YeTBEpTHIA BOIMPOCHI 3K3aMEHAIIMOHHOTO
Ouiera — pacyeTHbIE 3aJjauu, pellieHNe KOTOPBIX OLICHUBAETCSI MAaKCUMYM 1o 15 Ganos.

Bonpocskl Kk 3k3aMeHy 10 JUCHUIINHE «DU3HKA»

1. BpamarenbHoe JBH)KEHUE MaTepUAIbHOM TOUKH.

2. IlepBsIii 3ak0H Hpl0TOHA B MEXaHUKE MaTEepUATbHON TOUKH.

3. Bropoii 3akon HproToHa B MEXaHMKE MaTepHATBHOM TOUKH.

4. Tperuii 3akoH Hpl0TOHA B MEXaHUKE MaTepUaAIbHON TOUYKH.

5. Pabota B MexaHHKe MaTepUaJIbHOM TOUYKH.

6. DHeprus B MEXaHUKE MaTEPUAIBbHON TOYKH.

7. MoOIHOCTh B MEXaHUKE MaTepUaAIbHOW TOUKH.
8. 3aKOHBI COXpaHEHUsI SHEPTUH U UMITYJIbCA B KIIACCHUECKOW MEXaHUKE.

9. PenstuBucTckas Mmexanuka. OCHOBHOM 3aKOH PEISTUBUCTCKONW MeXaHUKH. PelsTuBuCTCKUiA
3aKOH CJIOKEHUS cKopocTel. IHTepBan Mex 1y COOBITHSMU B CIIELIUATIbHON TEOPUU
OTHOCHUTEJIBHOCTH.
10. PenaTuBUCTCKAst MEXaHUKA. DHEPTUATIOKOS PEISTUBUCTCKONW YacTUIlbl. [loHas sHeprus
PENATUBUCTCKOM YacTUIbl. PENITUBUCTCKOE COOTHOLICHUE MEKIY IMOIHOM SHepruen u
UMITYJIbCOM TeJa.
11. YpaBHeHMEe HEpa3pbIBHOCTH JIJIsl TOKA KUAKOCTH B TpyOKe.
12. YpaBuenne bepHyIn (3akK0H COXpaHEHUS SHEPTHH MPUMEHUTEIBHO K YCTAHOBUBIIEMYCS
TEYEHUIO UIeabHOM KuIKoCTH). CTaTH4ecKoe, THIPOCTaTUIECKOE U JUHAMUYECKOe
JIaBJICHUE.
13. DxcnepumMenTanbHble ypaBHeHHs nuddy3uu (ypaBHenue duka). Dopmybl s

kodurmenta quddysuu.

14. DkcnepuMeHTaIbHOE YpaBHEHUE TEIUIONPoBOAHOCTH (ypaBHeHUEe Dypre). Dopmyna s
Kod(ppurmenTa TerIonpoBOIHOCTH.
15. DxcnepuMeHTanbHOE ypaBHEHUE JIJIsl CUJIbI BHYTPEHHETO TPEHHUS U BSI3KOCTH (ypaBHEHHE
Herotona). ®opmyia i ko3¢ HumenTa BI3KOCTH.
16. IIpeoOpa3zoBanus ["anmnes B kinaccuueckoil mexanuke. [IpeoGpazoBanus Jlopenma B
PENATUBUCTCKON MEXaHUKe.
17. O0benMHeHHBI Ta30BBINA 3aKOH, CBSA3BIBAIOLINI 1aBIeHe P, 00beM V U aOCOMOTHYIO

TeMreparypy T st JaHHOM Macchl raza M = CONSt, w1 oHOrO MOJs ra3a (ypaBHEHHUE

Knaiinepona), nyist iro6oro uucia mojiei ra3a (ypaBHenne MenneneeBa-Kaiinepona).

18. OcHoBHOE ypaBHEHHE MOJEKYIAPHO-KMHETUUECKOIN T€OpUH HCalTbHBIX T'a30B.

19. OmnerTHBIE Ta30BbIe 3aKk0oHBI (I'efi-Jroccaka, Llapis, Boins-Mapuorra).

20. IlepBoe Ha4yanO TEPMOJIUHAMHKH.

21. Bropoe Ha4aao TepMOTUHAMUKH.

22. TpeTbe Ha4YaJI0 TePMOIUHAMUKH.

23. DaTponus S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOIHH S . DHTPOIHS B aHabaTHICCKOM

IpoLEecCe.

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

n300apUyeCcKOM, MPOLIeCcCax.

25. DHTponus S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOMTUHU S . DHTPOIMHUS B U30TEPMUUCCKOM

nporecce.

26. DnexTpocTaTruueckoe noje. PaboTa 1o nepeMerieHuio 3apsjia B 3JeKTPOCTaTHYECKOM I0JIe
3akoH KyioHa.

27. IlpaBuna Kupxroda ans pacuera 3MeKTPUUECKUX LEHEH.

28. 3axoH Jxoyns-JIeHa s mpoBOIHUKA, IO KOTOPOMY TE€UEeT TOK.

29. Dpdext Dapazes.

30. 3akonsl OMa: mJis ydacTKa Ienu; JUisl y9acTKa 1eTH, COACPIKAIIETOo 3./1.C.; I 3aMKHYTOH
LETH, COIepkKaLEn 3.1.C.



31. Ilepemennblit TOK.O((HEeKTUBHBIE TOKH, HAPSHKEHUS K MOITHOCTH B LIEMH IEPEMEHHOTO
ToKa. IHIyKTUBHOE, EMKOCTHOE, aKTUBHOE, PEAKTUBHOE U MOJIHOE COMPOTHUBIICHHUS B LIEITU
IIEPEMEHHOTI'0 TOKA.

32. Marnetusm. @u3nvecKue XapakKTepUCTUKHA MarHUTHOTO 1oJis. 3akoH buo-Capapa-Jlammaca.
33. SIBneHue IIEKTPOMArHUTHON HHTYKITUH.

34. Cuita Ammniepa. Cuna Jlopennia. @opMyiia, OMUCHIBAIONIAs JBMYKEHUE 3apsi/ia MO ICHCTBUEM
MarHUTHOT'O U 3JIEKTPUUECKOTO MOJIS.

35. SIBneHne CaMOMHTYKIIHH.

36. 3aKOHBI TCOMETPUUYECKON ONTUKHU (3aKOHBI OTPAXKECHHS, IOJIHOTO BHYTPEHHETO OTPAXKEHUS,
MIPEIOMIICHUS ).

37. NnTepdepeniust CBETOBBIX BOJIH. Y CJIOBUS HHTEPPEPEHIIMOHHOTO MAKCUMyMa U
UHTEP(PEPEHIIMOHHOTO MUHIUMYMA MPHU CIOKEHHUH JIBYX CBETOBBIX BOJIH.

38. ucnepcus.

39. Ilonspusanus cBETOBBIX BOJIH. 3aKOH Mairoca Jijisi HHTEHCUBHOCTH CBETa, IIPOIIE/IIIETO
aHaJIn3aTop.

40. PaccesiHre CBETOBBIX BOJIH. 3aKOH Pernest 1yisi HHTEHCUBHOCTU PACCESHHOTO CBETA.

41. luppakuus cBeTOBBIX BOJH: aqudpakuus Openens, nudpakuus Opayrrodepa.

42. luppakiius cBETOBBIX BOJIH Ha TpexmepHoi pemeTtke. @opmynaBynbda-bperros.

43. Dddext Keppa. JBoitHOE mydenpenomicHne

44. YpaBHenue DiHITeliHa A1 BHentHero Gporoaddexra. Kpacnas rpanuna gporoaddexra.
45. Ilocrynatel bopa.

46. IIpaBuna or6opa. [ledhekT macchl spa.

47. 3aKOHBI paJIMOAKTUBHOTIO pacmaja.

48. CootHomienue HeornpeneneHnocTH [ eitzendepra. HepasenctBo bopa-Ieitzendepra.
CootHomieHue HeomnpeaeneHHocT ['elizen0epra 11 BOJTHOBBIX aKETOB.

49. dynnaMeHTanbHbIe B3aUMOACHCTBYSI. 3HaUCHUS O€3pa3MEePHBIX TOCTOSHHBIX,
XapaKTEepU3YIOIIUX 3TH B3auMoieicTBus. Du3nueckre NpoLecchl U SIBICHUS, CTOSIINE 32
STUMH B3aUMOJIEHCTBUSIMHU.

50. TIpaBuia cMmetieHus pu & | [ -paTioaKTHBHOM PACajie.

51. O6onoueunas MozelNb siapa. Marudeckue siapa. Marudeckue yucia.

52. dynaaMeHTaIbHbIE B3aUMOACHCTBHS: TPAaBUTALIMOHHOE B3aMO/IeiCTBUE. 3HAUCHUS
Oe3pa3MepHOi TOCTOSTHHOM, XapaKTepHU3yIOIIeH 3To B3aumoaeicTeue. dusnyeckue
MIPOLIECCHI U SIBJICHUS, CTOSIIINE 33 ’TUM B3aUMOJICHCTBUEM.

53. dynmaMeHTaTbHBIC B3aUMOJICHCTBHS: CUIILHOE B3aUMOJICHCTBHE. 3HAUCHUS Oe3pa3MepHO
MIOCTOSIHHOM, XapaKTepHU3yIoIIei 3TO B3auMoaeiicTBue. ®u3nyeckue Mporecchl U SIBJICHHUS,
CTOSIIIIVE 3a OTUM B3aUMOJICHCTBUEM.

54. dynnaMeHTaIbHBIE B3aUMOJACHCTBUS: SJICKTPOMAarHUTHOE B3aUMOICHCTBUE. 3HAUCHUS
0e3pa3MepHOl TOCTOSTHHOM, XapaKTePHU3yIOIIeH 3To B3aumMoaeicTeue. dusnyeckue
MPOLIECCHI U SIBJICHUS, CTOSIIIIUE 32 ’TUM B3aUMOJICUCTBUEM.

55. dyHIaMeHTaIbHbIE B3aMMOICUCTBHS: C1aboe B3auMoIeiCcTBHE. 3HAUEHUsT Oe3pa3MepHOI
MOCTOSIHHOM, XapaKTepHu3yrouieil 3To B3aumoeiicrue. Guznyeckne npoeccsl 1 sSBJICHUS,
CTOSIIIIVE 3a OTUM B3aUMOJICHCTBUEM.

Kputepun oieHkH oTBeTa CTyJAeHTAa HA IK3aMeHe

Xapakmepucmuka omeema oannl

JlaH monHBIM, pa3BepHYTHIM OTBET HAa MOCTAaBJIEHHBIM BOIpPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUN 00 OOBEKTe, MNPOSABISAIOMIAsICS B
CBOOOJIHOM OTIEPUPOBAHUU MOHATHSIMH, YMEHUH BBIICIUTH CYIIECTBEHHBIC H
HECYIIECTBEHHbIE €r0 MPU3HAKU, TPUYMHHO-CIIEICTBEHHbIE CBSA3U. 3HaHUE 00
00BeKTe AEMOHCTpUPYETCs Ha (JOHE MOHUMAHMUS €T0 B CHCTEME JaHHOW HAYKH
U MEXIUCUUIUIMHAPHBIX cBs3eil. OTBeT GopmynupyeTcss B TEpMHUHAX HAyKH,

46-50




U3JIOKEH JIMTEPATYPHBIM S3BIKOM, JIOTWYEH, JOKa3aTesieH, JEMOHCTPUPYET
ABTOPCKYIO MTO3ULMIO CTYJEHTA.

JlaH TONHBINM, pa3BepHYTBHIA OTBET HA IIOCTABJICHHBIM BOIIPOC, IIOKa3aHa
COBOKYIHOCTb OCO3HAaHHBIX 3HaHMH 00 OOBEKTE, 0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IOJIOXKEHMSI TEMBI; B OTBETE INPOCIEKHUBAETCS YETKAsl CTPYKTYpa,
JIOTUYECKasl IMOCIEA0BATEIbHOCTh, OTpa)Karolas CYIIHOCTb PAaCKPBIBAEMBIX
MOHSITHIA, TEOpUH, sBIICHUHN. 3HaHUE 00 O0BEKTE JEMOHCTpHpYETCs Ha (OHE 41-45
IIOHMMAHHS €r0 B CUCTEME IaHHOW HAayKHd M MEKIUCLUIUIMHAPHBIX CBS3EH.
OTBeT M3JO0XKEH JUTEPATYpPHBIM S3BIKOM B TEpMUHAX Haykd. MoryT OBITh
JIOIIYILIEHbI HEA0YETHl B ONPENEICHUM IOHATUN, MUCIPABIEHHBIE CTYICHTOM
CaMOCTOSTENIBHO B IIPOLIECCE OTBETA.

JlaH mNOnHBIN, pa3sBEpHYTHIM OTBET Ha IOCTABJICHHBIM BOIPOC, ITOKA3AHO
YMEHHE BBIICIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIE IIPU3HAKH, IPUYUHHO-
cleaCTBeHHbIe CBSI3U. OTBET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JIOKEH B
TepMuHax Haykd. OJHAKO [JONYLIEHbl HE3HAYUTEIbHBIC OIIMOKU WM
HEJI0YEThI, MCIPABICHHBIE CTYJEHTOM C IOMOLIBIO «HABOAAIIMX)» BOIPOCOB
penoaaBarels.

36-40

JlaH 1onHbIN, HO HEJOCTATOYHO IOCJIEOBATEIbHBIM OTBET HA MOCTABICHHbBIN
BOIIPOC, HO IpPH OSTOM II0Ka3aHO YMEHHE BBIIEIUTH CYLIECTBEHHBIE WU
HECYUIECTBEHHbIE NPU3HAKU U IPUUYMHHO-CIEACTBEHHbIE CBs3U. OTBET
JIOTMYEH U U3JIOKEH B TEPMUHAX HAyKU. MoryT ObITh JomyleHb! 1-2 omuoKu
B OIpEIEIICHUM OCHOBHBIX TIOHATUI, KOTOpPbIE CTYAEHT 3aTpyIHSIETCS
VICIIPDABUTH CAMOCTOSITENBHO.

31-35

JlaH HeOCTaTOYHO NOJIHBIA M HENOCTATOYHO Pa3BEpHYTHIM OTBET. JIoruka u
MOCJIEI0BATEIbHOCTD U3JIOKEHHUSI UMEIOT HapyleHus. JlomyiieHsl oMKy B
PacKpbITUU TOHATHH, ynoTpeOneHun TepMUHOB. CTyleHT He CHocoOeH
CaMOCTOSITEJIBHO BBIJCIINTH CYLIECTBEHHBIE M HECYILIECTBEHHBIE NIPU3HAKU U
NPUYMHHO-CIEICTBEHHbIE CBsi3U. CTYAEHT MOXET KOHKPETU3HPOBATh
0000I1IeHHbBIE 3HAHMS, JI0Ka3aB Ha IMpUMEpaX HX OCHOBHBIC MOJIOKEHUS
TOJIKO C TIOMOIIBI0 TpernogaBatens. PedeBoe odopmienue Tpedyer
NIONPABOK, KOPPEKLIMU.

26-30

JlaH HenodHBIA OTBET, JIOTMKA W IOCIIEIOBATEIBHOCTh H3JIOKEHHUS HMEIOT
CyllecTBEHHbIE HapylieHus. JlonmymieHsl rpyOble OMMOKN MpU ONpeaeeHUN
CYIIHOCTH pAacCKpbhIBa€MbIX TOHSTHUW, TEOpPU, SBICHUH, BCIEICTBUE
HEIIOHUMAaHUs CTYACHTOM MX CYIIECTBEHHBIX U HECYLICCTBEHHBIX IPU3HAKOB 21-25
U CBA3€H. B oTBeTe OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITH KOHKPETHBIE
nposiBieHus: 0OOOIIEHHBIX 3HaHUM He MokazaHo. PeueBoe odopmiieHue
TpeOyeT MonpaBoK, KOPPEKIIHUH.

Jlan HemoJsIHBIM OTBET, MPEACTABIAIOMNNA COOOW pa3pO3HEHHBbIE 3HAHUS IO
TEMe BOIpOCa C  CYIIECTBEHHBIMH  OIIMOKAMH B  OINpPEAEICHUSX.
[TpucyTcTBYIOT (PparMeHTapHOCTh, HEJIOTUYHOCTh U3NoKeHus. CTyneHT He
OCO3HAET CBS3b JIAHHOTO MOHSTHS, TEOPUH, SBJICHUS C JPYTUMH OOBEKTaMU

TUCIUTITAHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIMsI U JOKA3aTeIbHOCTh 1-20
u3noxeHus. Peub HerpamoTHas. J[ONMOJHUTENbHBIE U YTOUHSIIOIIUE BOIPOCHI
MpernoiaBaTesis He MPUBOMIT K KOPPEKIMH OTBETA CTY/IEHTAa HE TOJBKO Ha
MOCTaBJICHHBIN BOMPOC, HO U HA APYTUE BOMPOCH! TUCHHUTIIIUHBI.

He mosrydeHs! 0TBETHI MO0 0a30BBIM BOITPOCAM JTHCIIUILTAHEI. 0

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT noiydaer 0-50 6aos.
CTyneHTbl, MOMYYHUBILUE B XO/I€ TEKYILEro U pyOe:KHOTo KOHTpoJst 56-100 6aios,
ABTOMATHYECKH MOJIYYaIOT COOTBETCTBYIOIIYIO SK3aMCHAIIMOHHYIO OIICHKY.



PesynbpTHpyromiast orieHKa CKIaAbIBAETCs 0 COOTBETCTBYIOMIEH (opMyrsie ¢ ydeToM TeKyIeH
yCIIEBAaeMOCTH, PE3yJIbTaTOB PyOEKHBIX aTTeCTAllMi M YCTHOI'O OTBETA HA IK3aMEHE.

IIxama nTorosoi aKaHCMHqCCKOﬁ YCIIEBACMOCTH CTYACHTOB 110 JUCHUIIIMHE

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

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

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHIM A

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

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

«CpenHuii ypoBeHb»
(71-85 6as10B)

«BbICOKMI YPOBEHb)
(86-100 6a.10B)

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

cdhopmuposatnbi. chopmuposaHul. chopmuposaHbl. cdhopmuposanbi.
3HaHus OTCYTCTBYIOT, | ChopmMupoBaHBbI 3HaHUsl  OOWIMpHBIE, | 3HAHUA TBEp/BIE,
YMEHUS U HaBBIKU HE | 0a30Bble  CTPYKTYpPHI | CUCTEMHBIE. apryMEHTHUPOBAHHBIE,
c(hopMUpOBaHbI. 3HAHUM. Ymenus HOCSIT | BCECTOPOHHHE.
YMenus pEenpOLyKTUBHBIN YMenus yCIEIIHO
(parmMeHTapHbI U | Xapakrep, MIPUMEHSIFOTCS K
HOCST MIPUMEHSIOTCS K | pELICHUIO KaK
PEenpOAYKTUBHBII pEIIEHNI0  TUIOBBIX | TUIOBBIX, TaK U
Xapakrep. 3aJJaHuM. HECTaHIapTHBIX
JlemoHCTpHpYETCS JleMoHnCcTpHpyeTcs TBOPYECKHUX 3aJIaHUH.
HU3KUH YPOBEHB | JOCTATOYHBIN JleMoHcTpUpyeTCs
CaMOCTOATENIBHOCTH | YPOBEHb BBICOKHI YpOBEHb
MIPAaKTUYECKOTO CaMOCTOSTEIIBHOCTH | CAMOCTOSITEIIBHOCTH,
HaBBbIKa. YCTOMYHBOTO BBICOKAs
IIPAKTUYECKOIO aJlalITUBHOCTh
HaBbIKA. MIPAKTHYECKOTO
HaBbIKa
Onucanue KpuTEpHeB OLCHUBAHUS
OO6yuarouiics OO6yuaromuiics OOyuaronmiics OOyuaronmiics
JIEMOHCTPUPYET: JEMOHCTPHUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
- CYILLECTBCHHBIE | - 3HaHUA | - 3HaHUE u|- riryookue,
npoOenbl B 3HAHUAX | TEOPETHUECKOTO ITOHUMaHNe BCECTOPOHHHE u
y4eOHOro MaTepuaa; | MaTepHuaa, OCHOBHBIX BOIIPOCOB | apTyMEHTHUPOBAHHBIE
- JOIYCKAOTCA | - HEMOJHBIE OTBETHI | KOHTPOJIUPYEMOIO 3HAHUSA
IPUHLHUIIAAIbHBIE Ha OCHOBHBIE | 00bEMa IIPOrpaMMHOTI0
OIIMOKM TpU OTBETE | BONPOCHL, OMIMOKH B | IPOrPAMMHOIO MaTepuana;
Ha OCHOBHBIE | OTBETE, MaTrepHuaa; - IIOJIHOE INTOHUMAaHHE
BOIIPOCBHI, HEJO0CTaTOYHOE - TBEpIAbIC 3HAHHWA | CYIIHOCTH U




OTCYTCTBYET 3HAHUE U | IOHUMAHUE TEOPETUYECKOTO B3aHMOCBSI3U
IMOHUMAaHHUE CYILIHOCTH Marepuaia. paccMaTpUBaEMBbIX
OCHOBHBIX NOHSTHHM M | M3JaracMbIX -CIIOCOOHOCTE MPOIECCOB u
KaTeropuii; BOIIPOCOB; YCTaHaBIUBATh U | SBJICHUIA, TOYHOE
-HeIIOHMMAaHHE - HEYBEpEHHbIE U | OOBSACHATH CBSA3b | 3HAHHE OCHOBHBIX
CYIIIHOCTH HETOYHbIC OTBETHl HA | MPAKTUKU U TEOPHUH, | IOHATUH B paMKax
JIOTIOTHHUTEIIFHBIX JIOTIOJTHUTEIIbHEIC BBISABJIATH 00CyXTaeMbIX
BOIIPOCOB B paMKax | BONPOCHI; MIPOTUBOPEY U, 3aJ]aHul;
3aJIaHuM; - HEJI0OCTaTOYHOE | TTPOOIIEMBI H| - CITIOCOOHOCTD
- OTCYTCTBHUE YMEHMS | BJIAJCHUE TEHJICHLIMU Pa3BUTHS; | yCTAaHABIMBATH i
BBIIIOJIHATH JIUTEPATYPOH, - TpaBWIbHBICE U | OOBSICHATH CBS3b
MPAKTUYECKHUE PEKOMEHIOBAHHOM KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPUH;
3aJIlaHus, MPOrpamMmMoit IrpyoBIX OIIMO0O0K, | - JIOTHYECKH
MPETYCMOTPEHHBIE JIHUCHUILINHEL, OTBETHI Ha | IOCJIeJOBaTCIbHEIC,
MPOTpaMMOit - yMeHue 0e3 rpyObIX | MOCTaBJICHHbBIE CoJieprKaTelIbHbIC,
JUCIUILINHEL omuboK pemaTh | BOIPOCHI; KOHKPETHBIE i
- OTCYTCTBHE | IPAKTUUYECKUE - YMEHHME pellaTh | HCUEPIbIBAOLINE
TOTOBHOCTHU 3aJIaHus, KOTOpBIE | PAKTUYECKUE OTBETHI Ha BCE
(crrocoOHOCTH) K | CIEQYET BBIIOJHUTD. | 3aJaHus, KOTOpBIE | 3aJJaHusI, a  TaKxke
JUCKYCCUU U HU3KYIO CJeayeT BBIIOJIHUTD; | JOIOJHUTEIbHBIC
CTCIICHD - BJIQJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JUTEpaTypou, AK3aMeHaTopa;

PEKOMEHI0BaHHOM - yMEHHE 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

HE3HAUNTECIIHbHEIC JINTEPATYPBHL.

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. VYueGHo-MeTOaAMYecKOe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTLIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa

1. CaBenweB U.B. Kypc obmieit ¢pusuku: 1.1, M.: Hayka, 1989.
2. CasenweB U.B. Kypc o6mieit pusuku: 1.2, M.: Hayka, 1988.




3. CaBenweB U.B. Kypc obmieit ¢pusuku: 1.3, M.: Hayka, 1989.

4. Tpobumosa T.U. Kypc ¢usuku, M.: BIII, 1985.

5. JlaBpora U.B. Kypc ¢uzuku, M.: [Ipocemenue 1981.

6. Tuxomupos 10.U. JIabopaTopHbie pabOThI 1O KypCy (PU3UKH C KOMIBIOTEPHBIMU MOJICTISIMU
7.3em0aroB X.b., MkpteiueBa H.M. ®usnueckuil npaktukym «MexaHuka. MonekymspHas
dbusuka» Braaukaskas. 3. COI'Y ,1992.

0) JonmosiHuTEIbHAS JIUTEpATypa:

1. Hponos E.N. OcHoBHBIE 3aKOHBI MeXaHUKHU. M., Beicias mikoia, 1985

2. Hponos E.N. Dnekrpomaruerusm (ocHOBHBIE 3aK0HbI). M.- Cankr-IleTepOypr, Hayka-
®duzmataur, 2000.

3. I'pubos JI.A., IlpoxodseBa H.U. OcnoBsl puzuku. M., ®uzmatiut, 1995.

4. Jlaunc6epr I'.C. OnTuka, M., Hayka, 1976.

5. Kosznor C.H. Kone6anust u Bostabl, M., M31. Mock. yauBepcurera, 1991.

6. CagenweB 1.B. CoopHUK BompocoB u 3a1a4 o ¢usuke, M., Hayka, 1988.

7. Bonbkenmrreiin B.C. CoopHuk 3aiay mo obmiemy kypey ¢usuku, M.: Hayka 1990.
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B) UHTEepHET-pecypehbl

OOGecrniedeH A0CTYI K COBPEMEHHBIM MPOoQeCcCHOHAIBHBIM 0a3aM JaHHBIX, HH(GOPMAIIMOHHBIM
CIPAaBOYHBIM M IMOMCKOBBIM cucteMam (oubarorexa COI'Y):

- bubmoTteke e-library,

- JIIEKTPOHHOH Oubimoreke auccepranuii PI'b,



- YHUBEpCHTETCKO# Onbimoreke online;
coOcTBeHHBIM OuOIMOTpaduuecKknuM 0a3am JTaHHBIX:
- QIIEKTPOHHOMY KaTaJory,
- QJIIGKTPOHHOU KapTOTEKE )KYPHAIBHBIX CTaTeH,

- JIIEKTPOHHON KapTOTEeKe aBTOpe(epaToB AUCCEPTALMIA U AUCCEPTALUH.

PeKOMeH)IyeMLIe HHTEPHET-aApeca 1mo (bmmce:

http://www.sciteclibrary.ru  AreHTCTBO HAVYHO-TEXHUUYECKOU nHdopmaruu. Hayuno-

TEeXHUYECKas OMOIMoTEKA

http://www.fegupniisk.ru Texnonorun XXI Beka. ®I'YII BHUNCK

http://www.newlibrary.ru HoBast siiekTpoHHast Onbianorexa

CocTaB JHIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOI0 POrPAMMHOT0
obecrieyeHusi, B TOM YHCJIe 0T€YECTBEHHOT0 MPOU3BOICTBA

Ne ni/m HaumeHoBaHue Ne norosopa (JuueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBHUpPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe ooecriedenue | 14.03.2019 r, mpoaena go 2021 r.
KasperksyTotalSecurity
ITporpamma ans OBM «bank | Pa3paboTka cory CBuueTensecTBo 0
4. BOTIPOCOB TSI KOHTPOJIS TrOCYyJapCTBEHHOH pPErHCTpalliy MPOTpaMMBbl ISt
3HAHHUN» OBM Ne2015611829 ot 06.02.2015 r. (OeccpouHO)
5 CiscoWebex- Cuctrema | OOO AiicrexaoroBop Ne J183-2020 ot 10.08.2020-
' IIPOBE/ICHNUs] BEOMHAPOB. 10.08.2021 r.
Cucrema momucka TekcToBbIX | Ne795 ot  26.12.2020  (meiicTBUTENEH 10
6. 3aMMCTBOBaHMI 30.12.2021r) ¢ 3AO «Antu-Ilnaruar»
«AHTtumaruat.BY3»
ITporpammuoe obecneuenue | CBoOoHOE IIPOrpaMMHOE obecrieueHue
7 VISt penaktupoBanus | (0eccpouHO)
' XUMHUYECKHX (Gopmyn ISis
Draw
8 Cucrema TecTUpoBaHus | Ned68 or 03.12.2013 NIl Cynratynun
' Sunrav WEB Class P.T.(6eccpouno)
DnexkTpoHHas OubIuoTEKa https://dvs.rsl.ru
1. JccepTali U aBTopedepaTon Tpebyercs peructpanus B 6MOIHOTEKE
PI'b(OB/] PI'B) Ccory
ObC"YHuuBepcurerckas Oubmmoteka | https://biblioclub.ru
2. ONLINE" Tpebyercs peructpanuss B Oubauoreke
cory
9BC «Hayunas anektpoHHast | http://elibrary.ru.
3. oubnuoteka eLibrary.ru» TpebOyercss peructpanuss B OHOIHOTEKE
Ccory
4 VYuuBepcanpHast 06a3 ganneix East | https://dlib.eastview.com
' View Jlorun: Khetagurov; Ilapons: Khetagurov
5. | OBC  «Koncympraut cryaeHray | http://www.studentlibrary.ru



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

CryneHueckas anekTpoHHas | TpeOyercss peructpamuss B OHOIHOTEKE
oubnmoreka mo wmenuuuHckomy u | COI'Y

(dhapmareBTHUeCKOMY 0Opa30BaHHUIO,
a TaKXKe MO €CTECTBEHHBIM U TOUYHBIM
HAyKaM B IICJIOM.

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

cpena, BKJIOYamOIas BHUPTyanbHBIA | TpeOyercst perucrtpanusi B OuOIMOTEKe
YUTaNpHBIM  3a1  ydyeOHukoB u | COI'Y

6. y4eOHBIX TIOCOOMH OT aBTOPOB W3
BeAylMX BY30B Poccum mo Bcem
HaIpPAaBIICHUSM U CIIELIUATBHOCTAM

10. MaTepuajibHO-TeXHMYeCKoOe o0ecnevyeHne TUCHMIIIMHBI (MOTYJI5)

YuyeOHble ayIMTOPHM JJs NPOBeJCHHS 3aHATHH  JIEKIMOHHOIO THIA,
CeMHMHAPCKOI0 THIIA, KYPCOBOI0 MNPOEKTHPOBAHMA (BBINMOJHEHHS KYpPCOBBIX padoT),
TPYNINOBBIX M HHAMBHUAYAJIbHBIX KOHCYJIbTANMMN, TEKYIIEr0 KOHTPOJISI M NPOMEKYTOYHOM
arrecTallid, a TaK)Ke CaMOCTOSITeIbHOH PadoThl 00y4YaKOLIUXCSA: IPENoAaBaTeIbCKUN
CTOJI; CTYJI; CTOJIbI O0YYAIOIIUXCSL; CTYIbs; KJIACCHAs JOCKA.
OOopyaoBanme: KOMIBIOTEPHI JJII KOMIBIOTEPHOTO KJlacca B KOMIUIEKTE C MPOTrPAMMHBIM
obecrieyeHrneM, BBIXOJAOM B ceTh MHTEpHET M IOCTYNOM B 3JEKTPOHHYIO 00pa3oBaTEIbHYIO
cpeny COI'Y.— 22T, uctounuku 6ecriepeOOHHOro MUTaHUS.
IIporpammuoe o6ecneuenne: 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 tectupoBanusi Sunrav WEB Class
(Beccpounoe T10); TIporpammuoe obecrieyeHue I peJakKTUPOBaHUsL XUMHYeCKUX (hopmya ISis
Draw (beccpounoe I10); Koncynprant mitoc; CucreMa IMOMCKa TEKCTOBBIX 3aMMCTBOBAaHUMN
«Antunnaruar.BY3»; [Iporpamma s O9BM «baHk BOpocoB i1t KOHTPOJIsS 3HaHUN»; ["apaHT;
Cisco Webex; neMoHCTpanimoHHbIE U Y4eOHO-HATIISIIHBIC TOCOOMS (BUICOMPE3CHTALIN).
bubauorexka, B TOM 4YHcJIe YUTAJAbHBIN 3aia: cronbl, crynbs; IIK oOywarommuxes, c
MIPOrpaMHbIM 00€CIeYeHHEM, BBIXOJIOM B ceTb MHTepHET M [JOCTYNOM B 3JIEKTPOHHYIO
obpasoBatenbHyto cpeny COI'Y.
IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe I[10);
3bC «Yuuepcuretckas oudmmoreka ONLINE» https://biblioclub.ru;
ObC «KoHucynpranT crynentay http://www.studentlibrary.ru crynendeckass 3yeKTpOHHAs
O6ubnuoreka MO MEAMLUMHCKOMY U (hapMaleBTHUECKOMY OOpa30BaHHMIO, a TaKXke IIo
€CTECTBEHHBIM M TOUYHBIM HayKaM B IIEJIOM;
OBbC «OpaiiT» - oOpa3oBaTenpHas cpela, BKIIOYAIONAs BEPTYaJbHBI YWTAIBHBIA 3all
y4eOHUMKOB U Y4eOHBbIX IOCOOMII OT aBTOPOB M3 BeaylIux ByxoB Poccum mno BceM
HaTpaBJICHUAM U CrielaIbHOCTIM WWW.biblio-online.ru;
JEMOHCTpAIIMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUIEOTIPE3ECHTALIHS).

11. JIuct 00HOBJIeHUS/AKTyaAJIN3ALUA
1. TIporpamma akryaausupoBana (2021-2022 yuyeGublii rox).
Buecensl u3MeHenuss B coorBerctBUM ¢ Ilpukasom MunobpHayku Poccunm «O BHeceHMH

M3MEHEHUH B (eiepanbHble rOCYAapCTBEHHbIE CTAHIAPTHI BBICILIEr0 00pa30BaHus OT 26 HOSIOps
2020r. Ne 1436, (3apeructpupoBan 27 mas 2021r.) BcTynaroumm B cuity ¢ 1 centsopst 2021r.
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