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Pabouas nporpaMmMa qucHMILUIMHBI «Du3uka» pa3padoTaHa:

- B cootBerctBuH ¢ TpeboBanusimu PI'OC BO — cmenmanuter mo crenuanbHoctu 21.05.02
«[IpuxiagHas reoyorus», yrBepKAeHHOro npukazoM Munoopaayku Poccun Ne 953 ot 12.08.2020 r;

- HA OCHOBaHMM YYEeOHOro IUIaHa crenuanurera nmo crnenuanbHocTH 21.05.02  «IIpuxnamgnas
reosiorusi» crnenuanmsanus «[loMcku W pas3Belka IOJ3EMHBIX BOJ W HMHXCHEPHO-TEOJIOTHYECKUE

U3BICKAHUA».

CocTaBuTeNb K.}.-M. H. gou. Mankesud E.E.

PaGouass mporpamma paccMOTpeHa M 000peHa Ha 3acelaHUH Kadeapbl 00LIel M TeXHHYECKOI
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3aBenyronuii kageapoit n.¢.-M.H., mpod. Mycradaes A.C.

PaGouas nporpamma corjiacoBaHa:

HauanpHuK oTnena
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Hauanpuuk oTacia METOANYCCKOI'O

K.T.H. A.1O. PomanunkoB
oOecniedyeHus yueOHOro npoiecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heas aucnuniuHbl «®u3uka» — GOPMHUPOBAHHE Y CTYACHTOB HAYYHOTO CTHJIS MBIIUICHUS,
YMEHHUSI OPUEHTUPOBATbCA B IOTOKE HAYYHOH M TEXHUYECKOM MH(POpPMALMU M INPUMEHATh B Oyayluei
HAYYHO-HMCCIIEIOBATEIbCKOH M MPOEKTHO-TIPOM3BOACTBEHHON JEATENbHOCTH (U3NYECKHE METOMIbI
UCCIIEIOBaHUS.

OcHoBHbBIE 321a4¥ M CHUILIMHBI «DU3HKA».

— W3yYeHHE OCHOBHBIX (PU3MUECKUX SBJICHUH, (PyHIaMEHTAJIbHBIX MOHATHH, 3aKOHOB W
TEOpHil KJIACCUUYECKON U COBPEMEHHOM (PM3UKH, BKIIFOYAsl IPEJICTABICHHE O IPAaHULAX UX IPUMEHUMOCTH;

— OBJIQJICHUE METOJaMHU Hay4HbIX (PU3MUYECKHX HCCIeA0BaHUM, (HOpMUpOBaHUE YMEHMS
BBIJICIUTH KOHKPETHOE (PU3MUECKOE COJepKAHNE B MPOEKTHBIX U MPOM3BOJACTBEHHBIX 33/a4ax Oymymiei
NesTeIbHOCTH, OCBOCHHE NPHEMOB M METOJOB PEUICHHsS KOHKPETHBIX 3a7ay M3 Pa3JIM4HbIX oOjacteit
buzuku;

— O3HAaKOMJICHME M OBJIQJCHUE COBPEMEHHOM HAy4yHOM anmaparypoi M MeToJaMu
UCCIIeIOBaHUM, (OPMHUPOBAHUE HABBIKOB MPOBEACHUS (PU3NUYECKOTO HKCIEPUMEHTAa MU YMEHHs OLIEHUTb
CTENEHb JOCTOBEPHOCTHU PE3YJIBTATOB, MOJYYEHHBIX B IIPOLECCE IKCIIEPUMEHTAIBHOTO U TEOPETUYECKOTO
UCCIIEIOBaHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnurumbaa «®Pu3nka» BXOAUT B COCTaB 00s3aTEIbHONM YacTH OCHOBHOH NPOQECCHOHATBHOMN
oOpa3oBaTenbHON TporpaMMbl 1o crienuanbHOCcTH «21.05.02 IMpukmagHas reojorvs» W M3ydaeTcs B
MIEPBOM, BTOPOM U TPETHEM CEMECTpPAX.

Huctmmuimaa  «®@u3uka»  SBISAETCS  OCHOBOIOJATAMOIMICH  JUIS  HM3y4YeHHWS  JWCIHILTAH
«TepMoauHaMHKa U KHHETHKAY, «MexaHuKa», « IJIEKTPOTEXHUKA U AIEKTPOHUKAY.

3. IJTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS 110 JUCHUIITIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMHU PE3YJBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBbBI

[Ipomiecc w3yueHus UCHUIUIUHBI «@PuU3KMKa» HampapieH Ha (OPMHPOBAHHUE CIEAYIOIIUX
KOMIICTEHITHI:

®opmupyemMble KOMIIETEHIIUH
no ®IrocC BO
OcHoBHbBIE NOKAa3aTeJ I 0CBOCHHSA
Conepikanne Kon NPOrpaMMbl JHCHHUIINHBI
KOMIIeTeHI[UH KOMIIETeHIIUH
Crnioco0eH ocyIecTBIsATh YK-1 YK-1.1. 3HaTh: METOJbI CUCTEMHOI'O U KPUTHUECKOTO
KPUTHUYECKHUM aHaIN3 aHaJN3a; METOJIMKU pa3pabOTKH CTpAaTeruu ASHCTBUM s
MPOOJIEMHBIX CUTYallui Ha BBISIBJICHMSI M PellIeHUs TPOOJIEMHOM CUTYallUH.
OCHOBE CUCTEMHOTI'0 VYK-1.2. YMeTh: IpUMEHATh METOABI CUCTEMHOT'O
M10/1X0/1a, BhIpabaThIBaTh M0/IX0J1a M KPUTUYECKOTO aHaIn3a MPOOJIEMHBIX
CTPATETUIO IEUCTBUI CUTyalluii; pa3pabaThIBaTh CTPATErHIO JCHCTBUH,
MIPUHUMATh KOHKPETHBIE PELICHUS JIJIsl €€ peasli3alii.
VYK-1.3. BnageTts: METO0J0TUEN CHCTEMHOTO U
KPUTHUYECKOTr0 aHaIM3a MPOOJIEMHBIX CUTYAIIH;
METOAMKAMH MTOCTAaHOBKH LIEJIH, ONpeIeNIeH s ClIoco00B
€€ JIOCTIKEHUS, pa3pabO0TKu CTpAaTeTuil JCHCTBU.
Crioco0eH mpuMeHSITh OIIK-3 OIIK-3.1. 3HaTh OCHOBHBIE TTOJIOKECHUS
OCHOBHBIE ITOJIO’KECHHUS (yHIaMEHTAJIbHBIX €CTECTBEHHBIX HayK U HAyYHBIX
(byHIaMEeHTAIBHBIX TEOpUH IPU MPOBEJECHUHN HAyYHO-UCCIEA0BATENBCKUX
€CTECTBCHHBIX HAYK U paloT ¢ 11eTIbI0 U3YUEHUs] BOCIIPOU3BOACTBA MUHEPAIBHO-
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@®opMupyeMble KOMIIETEHIHU

no ®IroC BO
Conepxanue Kon
KOMIEeTeHIHH KOMIEeTeHIIHH

OcHOBHDBIE MOKA3aTEJIH OCBOECHHUS
nporpaMmbl JTHCHUIIIMHBI

Hay4HBIX TCOPUU IIPU
IIPOBEICHUH HAyYHO-
HCCIIEI0BATEIBCKUX PaboT
10 U3YYEHUIO U
BOCIIPOU3BO/ICTBY
MHUHEpaJIbHO-ChIPhEBON
6a3b1

CBIPbEBOM 0a3bl

OIIK-3.2. YMeTh aHAIM3UPOBATh HHPOPMAIIUIO, CTABUTH
LIETM U HAXOJUTh IYTH UX JOCTHKCHUS, TPUMECHSTH B
NPaKTUYECKOH eATeILHOCTH (PyHIaMeHTaIbHbBIE
TIOHSATHSI, 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIIUTUINH,
MOJIENTN KJIACCUYECKOTO U COBPEMEHHOTO
€CTECTBO3HAHHUS, METO/IbI TEOPETUIECKOTO U
IKCIEPUMEHTAIBHOTO HCCIICIOBAHUS B
1po(heCCUOHATTLHOM e TeIbHOCTH

OIIK-3.3. Biaazers HaBBIKaMH MCIIOIBL30BAHUS
HEOOXOIMMBIX HayYHBIX 3HAHUH MPHU MPOBEICHUN
HAy4YHO-UCCIICIOBATEILCKUX PA0OT, HANIPABICHHBIX HA
U3yUYCHHUE U BOCIIPOU3BOJICTBO MUHEPAIbHO-CHIPHEBON
0asbl

4. CTPYKTYPA U COAEP) KXAHUE JUCIHUITIJIMHbI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
OO0mmas TpymoeMKOoCTh aucuutuInabl «Dusnkay cocrapiseT 10 3auetHpix equami, 360 ak. 4acos.

Bun yue6HO# paboTh Bcero AK. 4acsbl 110
aK. ceMecTpam
4acoB 1 2 3

AyIUTOpHBIE 3aHATHS, B TOM YHCJIe:

204 68 68 68

Jlexuun

102 34 34 34

[Tpaktiueckue 3anstus (I13)

51 17 17 17

Jlaboparopusbie paboTs! (JIP)

o1 17 17 17

CamocrositeabHast padora cryaentos (CPC), B ToM uncie 84 40 4 40
IloaroToBka K JIEKIUsM 12 6 - 6
[TonroToBKa K NPaKTUYECKUM 3aHSITHIM 38 17 4 17
IToaroroBka k 1a60paTopHbIM paboTam 34 17 - 17
Bua npome:xyTo4HO# aTTecTanuu: 3k3amen (J), 3ader (3) 72 (3?6) 3 (??6)
OO0uasi TPy10€MKOCTh M CUHMIINHBI

ak.yvac. | 360 144 | 72 | 144

3a4. e/l. 10 4 2 4

4.2. ConepxaHue TMCUUILIUHBI

Y4eOHBIM MJIaHOM MPETYCMOTPEHBI: JIEKINH, TPAKTUUYECKHE 3aHATHSI, 1a00paTopHble paboThI U

CaMOCTOATCIIbHaA pa60Ta.




4.2.1. Pa3geiibpl AMCHMIIIMHLI U BUABI 3aHATHI

Buabi 3ansituii
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1. |Pasgen 1. dusnueckre OCHOBBI MEXaHUKH 40 20 12 10 -
Pazgen 2. OcHOBBI MOJIEKYIISIPHON (DU3UKU U
2 yAApHOI ¢ 28 | 14| 5 | 7 .
TCPMOANHAMUKN
3. |Pasgen 3. DIEKTPUYECTBO M MarHETU3M 60 30 15 15 20
4. |Pasmen 4. KoneGaHust 1 BOJHBI 12 4 4 4 16
5. |Pasmen 5. BoiHOBas ¥ KBAHTOBAs ONTHKA 26 10 7 9 16
6. |Pasmen 6. DieMeHTHI AaTOMHON HHU3UKH 10 6 2 2 8
7 Pazgen 7. DneMeHTHl KBAHTOBOM MEXaHHUKHU U COBPEMEHHOU 10 6 2 2 8
' |pu3HKH aTOMOB U MOJIEKYIT
Pasnen 8. DineMeHTHI KBAHTOBBIX CTATUCTHK U (DU3HUKA
g | ¢ 0 | 6| 2 | 2 8
TBEPIOTO Tena
9. [Pazmen 9. OcHOBBI (DM3HMKH SIIPA M DIICMEHTAPHBIX YACTHII 8 6 2 - 8
Hroro:| 204 | 102 | 51 51 84
4.2.2.Coaepkanue pa3aejioB JMCIHILIMHBI
HaumeHoBaHue
Ne . TpyroeMkocTh
pas3aena Conep:xaHue JJIeKIIUOHHBIX 3aHATHI
n/n B aK. yacax
JUCHMIJINHBI
Cemectp 1
OcHoBHbIe TeopuH (usnueckoro Mupa. OU3nYecKre BETUINHBI
1 €AWMHUILIBI BEJIMYUH. Kunemaruka u JUHaAMHKa
1 Pasnen 1 MOCTYMATELHOTO IBMKEHUS MaTepHalibHOl Touku. PaboTa n 20
' ' SHeprus. 3aKoHbI coxpaHeHus. Kunemaruka v JUHAMHKA
BpAIllaTEJIbHOTO JABUAKEHUSI MeXaHuKa TBEPIOTO Tela.
BcemupHoe TAroTeHuE.
DNIEMEHTHI MOJIEKYIISIPHO-KHHETUIECKON TEOPHH UICaTbHBIX
ra3oB. YpaBHEHHE COCTOSHUS U 3aKOHBI HJ€aIbHOTO ra3a.
2. Paznen 2. 14
SBnenns nepenoca. TepmoguHammueckas cucrema. CTernenn
cB000IBI MOJIEKYJ1. 3aKOHBI TEPMOAMHAMUKHA. DHTPOIIHSL.
Hroro B 1 cemecTpe: 34
Cemectp 2
DIIeKTpOCTaTHKA B BaKyyMe U BemecTse. [locTosTHHBIH
ANEKTPUIECKHiA TOK. MarHuTHOE ToJie. 3aKOHbI MarHeTU3Ma.
3. Paznen 3. JBrxeHue 3apssKeHHBIX YaCTUIL B MATHUTHOM U 3JIEKTPUYECKOM 30
rmosie. MarHuTHBIC CBOMCTBA BEIECTBA. DICKTPOMAarHUTHAS
WHIYKIHS.
MexaHHYECKUE U ANEKTPUICSCKUE TAPMOHUICCKHIE KOIeOaHMsI.
4 Pasnen 4 CB00OOIHBIEC TAPMOHUYECKHE KOJIeOaHHsI B KOJIeOaTeIbHOM 4
' ' koHType. Croxxenue konedanuii. JuddepeHnanbHble
ypaBHEHUs KoJieOaHuii. BeIHY)IeHHBIE KOJIeOaHNsI.
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[TepemMenHsIil TOk. MexaHUuecKe U 3JIEKTPOMarHUTHBIC
BOJIHEL. BoTHOBOE ypaBHEHHE. DHEPTUS HIIEKTPOMAarHUTHBIX
BOJH. VIMIyJIbC 3JIEKTPOMArHUTHOTO TOJISL.

Hroro Bo 2 cemecTpe: 34
Cemectp 3
Bonnosas ontuka. Marepdepenuust, audpaxums, monspusanus,
JMCIIepCHsl U TIoTJIoeHne cBeta. KBaHTOBast onTuKa.
5 Pasner 5. TenmoBoe u3MydeHwne. (DOTOH“H. (I)OTOBQDQ)CKT. 3aKoHBI 10
dhoTtoarddexra. Ypapaenue Ditamreitna st portodddekra.
EnnHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB
AIEKTPOMATrHUTHOTO H3ITYyIEHUSI.
Mogens atroma Pesepdopra. JInHeHUaThIA CIIEKTp aToMa
6. Paznen 6. Bogopoaa. O6obmenHas Gopmyna banemepa. Teopust bopa 6
JUIsL BOJOPOAOTIOAO00OHBIX CHCTEM.
I'unoresa ne bpoilns, npuHIMI HEONIPEAECTICHHOCTH
1. Paznen 7. I'eitzenbepra. BomHoBas ¢hynknus. Ypaaenue lpenuarepa 6
JUJIS1 CTAllMOHAPHBIX COCTOSIHUM.
IToHsATHE O KBAHTOBBIX CTATHCTHUKAX qbepMI/IOHBI u 603OHI)I
8. Pasen 8. Pacnpgz{eneHHe ®epmu-upaka u boze-DiHInTeHA. D1EMEHTHI 6
30HHOM Teopuu. Pacmpenenenue 3J1eKTPOHOB 1O
SHEPTEeTHYECKIUM 30HaAM.
Pasmep, coctaB u 3apsi aToMHOTO aapa. Jledekt maccel U
sHeprus cBsia3u. CIIMH 1 MAarHUTHBIN MOMEHT SIIIpa.
9. Pazpen 9. PannoakTuBHOE H3ITyueHHE U €ro BUABL. 3aKOHOMEPHOCTH U 6
CBO¥CTBa anb(a u O6era pacnagoB ¥ raMMa-u3IydeHUsI.
S nepHble peakiyu.
Hroro B 3 cemecTpe: 34
Hroro: 102
4.2.3. IIpakTHnyeckue 3aHATHS
Ne TpyaoeMkocTb
u/n Paszpnen TemaTnka NPaKTHYECKUX 3aHATHI B aK. Yacax 1o ceMecTpam
1 2
1. 1 Kunematnka l;IOCTYHaTeIIBHOFO JABUXKCHUA 2 _
MaTepUaTbHON TOUKH
2 1 Kunematuka BPAIATENLHOTO ABIKCHIS 2 i
MaTCpUuaJIbHOU TOYKH
3 1 JrHamuka maTepuanbHOl Touku. IMIybe Tena. 2 )
' Mmnynsc cuibl. 3akoHbel HeroToHa
4 1 Pabota, sHEprus 1 MOIIHOCTE. 3aKOHBI 2 i
' coxpanenus. CoymapeHue Tein
JII/IHaMI/IKI/I BpaiaTeJIbHOT'O ABMXCHUSA TBEPAOIO
5 1 Tesa. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCA. 2 i
' MOoOMEHT WHEepLHH TBEPAOTO TEJIa OTHOCHTEIHHO
HEMOJBIKHOMN OCH
6. 1 3akon BeemupHnoro tarorenus. HampsikeHHOCTD 2 )
Y MOTEHIMAaN noJisi Tirotenus. 3akonsl Keruepa
MonekyapHO-KMHETUYECKAs! TEOPUST TaA30B.
7. 2 3aKOHBI HCANBHOTO Ta3a. Y paBHEHHE COCTOSHUSA 2 -
UI€aTBHOTO Ta3a
Yucno creneneil cBOOOIBI MONEKYIIBL. 3aKOH
8. 2 paBHOpaCHpeAeICHHS SHEPIHH 110 CTEIICHIM 2 -
CBO0OTBI. 3aKOHBI TEPMOTUHAMUKH
9 5 SIBrieHMs iepeHoca B TEPMOJMHAMHYECKIX 1 i
HEpaBHOBECHBIX cHcTeMax. PeanpHble ra3sl
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n/n

Paznen

TeMaTuKa NPAKTHYECKUX 3aHATUIH

TpynoeMkocTh
B aK. Yacax II0 ceMecTpam

1 2

10.

3aKOHEI OJICKTPOCTATUKHU.

- 2

11.

HampsxeHHOCTH M TOTEHIMAT
3NIEKTPOCTATHUECKOI0 oJisl. Brruncnenue
3EKTPOCTaTUYECKHX MOJEH C TOMOIIBIO
Teopemsl ['aycca

12.

[IpoBogHUKY U AMIIEKTPUKA B
AIIEKTPOCTATHIECKOM TI0JIE. DJIeKTpUIecKas
eMKocTb. KoneHncaTopsl. DHeprust
3IEKTPOCTATUYECKOT0 MO

13.

3aKOHBI HOCTOSIHHOTO JIEKTPHYECKOTO TOKA.
Pabota u momHOCTH TOKA. [IpaBmna Kupxroda.

14.

MarnutHoe 1moJie B Bakyyme. 3akoH buo-Casapa-
Jlannaca. Hanpsik€HHOCT MArHUTHOTO TOJIS.
Pabora mo nmepeMerennto mpoBOIHHKA C TOKOM B
MarHuTHoM mose. Cuiia Amriepa. MarautHoe
T0JIe B BEIIECTBE

15.

Cuna Jlopenua. J[BuxeHue 3apsKEHHBIX YaCTHII
B MAarHUTHOM H 3JIEKTPUYECKOM T10JIe

16.

MarauTHbI# TOTOK. DJIEKTPOMarHUTHas
uHaykius. 3akon @apanes. Pamka ¢ TokoM B
MarHuTHOM IoJie. TOKH IpH pa3MBIKaHUH U
3aMBIKaHUU LIETTH

17.

MexaHu4YecKHe 1 AIEKTPUICCKUE
rapMoHnueckue konedbanus. Croxxenne
KOJIeOaHMIA.

18.

OnexkTpoMarHuTHbIEe BOJHBL. DazoBast CKOPOCTb.
O6bEMHas TUIOTHOCTH SHEPTHH
3JIEKTPOMAarHUTHOTr o 1oiisi. Bekrop YmMoBa-
[loiiTuHra

19.

Wutepdepenius cBera B TOHKUAX TUIEHKAX.
Koubia HeroToHa

20.

Judpakiys cBeta Ha IeNH, JUCKE, KPYTIOM
OTBEPCTUH U NMPOCTPAHCTBEHHON
JUQPAKIMOHHOHN peméTKe

21.

[Tonsipuzanus 1 BpaleHue IIOCKOCTH
MOJISIPU3ALU Y.

22.

3akonbl poroaddekra. YpaBHeHHEe DIHINTEITHA
Jutst BHeIHero GoTtoaddexra. MHOrohOTOHHBII

dhoTtord ekt

23.

DHeprusi, Macca 1 UMITYJIbC oToHA

HUroro:

o1

4.2.4. JlaGopaTopHble padoThl 0 ceMecTpam

n/n

Pa3znen

TemaTruka j1abopaTopHbIX padoT

TpyroemkocTs
B aK. yacax

1 cemecTp

DJIEMEHTBI TCOPHHU MOTPCITHOCTH.

MexaHunka MOCTYNATCIIBHOTO ABMKCHUA U 3dKOHBI COXPaHCHUS.

BpaH.[aTeJ'II:HOG JBHO)XCHHUC. Mexanudeckre KoJeOaHust U BOJHEL.

SR EIE N L

TepMOI[I/IHaMI/I‘{eCKI/IG MpOHECCChI B MACAIBHBIX U PCAJIBHBIX Ira3ax.

TermmoBbIe IPOTIECCHI B TBEPIBIX TENIAX M KUIKOCTIX

SIBneHus IEpEeHOCa B TCPMOJMHAMNYCCKNX HEPABHOBCCHBIX CUCTEMAX.

NINW O &=
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HToro no cemectpy | 17

2 ceMecTp
7. DNEeKTpUYeCcKOe W MAarHUTHOE TI0JI€ B BAKYYME U B BEIIIECTBE. 5
8. 3 [TocTOSIHHBIN 3JIEKTPUUECKUH TOK. 5
9. [lepeMeHHBIH NEKTPUIECKUN TOK. 5
10. 4 DnekTpuyeckue KojaeOaHus. 2
HToro no cemectpy 17

3 cemecTp
11. 5 BonnoBas npupoja csera. KopnyckynsipHast npuposa cBera. 6
12. 6 DJeMeHThl aTOMHON (YH3HKH. 2
13. 7 ®du3nka aTOMOB U MOJICKYJI. 5
14, 8 Du3uKa NOIYMPOBOJHUKOB. DIEKTPOHHBIE TPHOOPHI. 5
HToro mo cemecTpy 17
Hroro: o1

4.2.5. KypcoBbie padoThl (IPOEKTHI)
Kypcosvie pabomul (npoexmot) He npedycmompeHul.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne o0yueHust mpuMeHsoTCS:

Jleknmu, KOTOpbIE SBISIFOTCS OAHUM M3 BaXHEHIIMX BUAOB YU€OHBIX 3aHSTUI U COCTABJISIIOT OCHOBY
TEOPETUYECKOH MOATOTOBKM 00yJarormumxcs. Llenn NeKnonHbIX 3aHsATHIA:

-1aTh CHUCTEMATU3UPOBAHHBIC HAyYHbIC 3HAHMS [0 JWMCUUIUIMHE, AKUEHTHPOBATh BHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYIIUPOBAaTh AKTUBHYIO TIO3HABATEIbHYIO JIEATEIBHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBATH
(hOopMHUPOBaHMIO UX TBOPYECKOTO MBILILIECHHUS.

IIpakTnyeckue 3auaTus. Llenm npakTMUecKuX 3aHATUI:

-COBEPILIECHCTBOBATh YMEHHUS M HABBIKU PEIICHUS PAKTUYECKUX 33/a4.

I'maBHBIM coJiepyKaHUEM 3TOTO BHJA YUEOHBIX 3aHATHH SBIISETCS paboTa Ka)kKA0ro 0O0ydaromerocs no
OBJIaJICHUIO IIPAKTUYECKUMHU YMEHHUSMH U HaBbIKAMU NPOGECCUOHAILHOM JIESITETbHOCTH.

JlaGopaTopusbie padoThl. Llenn 1abopaTOpHbIX 3aHATHIA:

-YIJIyOUTh W 3aKpeNMTh 3HAHUS, TOJYYEHHbIE Ha JIEKLIUSAX M B MPOLIECCE CAMOCTOSATENBHON paboThI
o0yyaroIuxcst ¢ yueOHOM 1 Hay4HO JTUTepaTypoii;

['maBHBIM cofep>kaHHEM 3TOTO BUA YUEOHBIX 3aHITHH sABJsieTcsl padoTa Kakaoro oOydaromerocs mno
OBJIJICHHIO MIPAKTUYECKMMH YMEHUSMU M HaBbIKaMU MPo(ecCHOHaTIbHON 1ESITeIbHOCTH.

Koncynbranum (Tekyias KOHCYNbTallysl, HaKaHyHE 3adeTa M 3K3aMeHa) sIBIIsieTcs OAHOM u3 Gopm
PYKOBOJICTBA y4eOHOW pabOoTON OOYdYaroIMXCsl M OKa3aHMS UM TOMOIIM B CaMOCTOSITEIBHOM H3y4YEeHHU
Marepuaia JAUCHUIUIMHBL, B JUKBUJAIMHA UMEIOLIMXCS NMPOOEIOB B 3HAHUSAX, 3a/I0JDKEHHOCTEN MO TEKYILIUM
3aHATHSM.

Tekymine KOHCYNIbTallMM MPOBOSTCS TMperojaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOH Tpymre,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUyaJIbHBIN, TaK ¥ IPYIIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0oTra o0yuyarolIMXCsl HampaBlieHa Ha YriyOJieHHEe W 3aKperuleHHe 3HaHWM,
MOJTYYEHHBIX Ha JIEKUMSX M JIPYIHX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIIFHOTO AKTHBHOTO
MPUOOPETEHUs] HOBBIX, JONOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
IIPOMEKYTOYHOMY KOHTPOJIIO.



6. OUEHOYHBIE CPEACTBA JJIAA TEKYHIETI'O KOHTPOJISA YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHMS JUCIHUIIIAHBI
6.1. Oyenounsie cpeocmea 013 camocmoamenvHoll pabomsl U MeKyu e2o0 KOHmMpOoJis

ycnegaemocmu

Paznen 1. PusnuecKkue 0OCHOBBI MEXaHUKH

1. HemnepuuanbHble CUCTEMBI OTCUETA.

2. I'paBUTallMOHHOE TOJIE.

3. 3akons! Kemepa.

4. D1eMeHThl MEXAHUKHU JKUIKOCTEH .

5. OcHOBBI CHIENMATIBHOM TEOPUN OTHOCUTEIBHOCTH.

Pa3znes 2. OcCHOBBI MOJIEKYJISIPHOM (PM3UKH U TEPMOTUHAMUKH

1. Cratuctuueckue pacnpeesieHusl.

2. PeasibHbl€ ra3bl.

3. ArperatHbie COCTOSIHHUSI.

4. ®azoBble MEPEXOIbl.

5. CBoiicTBa KUIKOCTEH

Pa3znen 3. DiiekTpu4ecTBO 1 MATrHETHU3M

1. JIBu>xeHue 3apspKeHHOW YaCTHIBI B DJIEKTPUYECKOM TT0JIE.

2. JIBukeHue 3apsHyKEHHON 4acTUIIbI B MArHUTHOM TIOJIE.

3. Pacuér nmapameTpoB 3aMKHYTOTO KOHTYpa (3akoH buo-Casapa-Jlannaca)

Paznen 4. Kosrebanus ¥ BOJTHBI

1.MexaHn4ecKue U dIIEKTPUUECKUE TApMOHUYECKUE KOJIeOaHusl.

2.CB00OIHBIE TAPMOHUYECKHE KOJIEOaHUS B KOJIEOATEIIEHOM KOHTYpE.

3.Cnoxxenue koneOaHui.

4. IuddepennuanpHbie ypaBHEHU KoJieOaHU. BIHYKIeHHBIE KOJIeOaHu .

S.IlepemeHHBIN TOK.

6.MexaHnueckre U 3JIeKTpOMarHUTHbIE BOJIHBL. BomHOBOE ypaBHEHHE.

7.2OHeprust 3NeKTPOMarHUTHBIX BOJIH.

8.IMIynibC 371IEKTPOMArHUTHOTO TTOJI.

Pa3pgen 5. BoyiHoBasi 1 KBAHTOBasl ONITHKA

1. BonmnoBas ontuka. UnTepdepenius cera.

2. Mudpaxius ceera.

Pa3nea 6. DiieMeHTHI aTOMHOM QU3UKHU

1.Mopens atoma Pesepdopaa.

2.JIuneyaTeIit CIEKTP aToMa BOJIOPO/IA.

3.0606menHas popmyna baasmepa.

4. Teopust bopa nst BOZopoa0Iog00HBIX CUCTEM.

Pa3nes 7. DiieMeHTBI KBAHTOBOW MEXaHMKH M COBPEMEHHON (PM3MKH ATOMOB H MOJIEKY.JI

1. Teopust atoma Bogopojia 1o bopy u 351eMeHThl KBAaHTOBOW MEXaHUKH.

2. 3apsKeHHas yacTHIla B OTHOPOIHOM MOTEHIIMAIIBHON «IME».

Paspnen 8. DiieMeHTHI KBAHTOBOW MEXaHUKH M COBPEMEHHOMH (PM3MKH aTOMOB H MOJIEKY.JI

1. KopnyckynsipHO-BOJTHOBOM AyaJlu3M CBOWCTB BELIECTBA.

2. 'umotesa ne-bpoiins.

3. CooTHomIeHHE HeompeaeneHHocTel [ elizenOepra.

4. Bonnosas ¢ysakuus. Ypasuenus Llpenunrepa.

5. AToM BofopoJia B KBaHTOBOM MexaHuke. KBanToBble uncia. CIUH 3JeKTpOHa.

Pa3nesn 9. OcHOBBI (U3UKH ATOMHOIO S1IPA M 3JIEMEHTAPHBIX YaCTHIL

1. SlnepHble CUIIBI.

2. Mopaenu siapa.

3. MeToapbl perucTpaiuyu pagioaKTUBHBIX U3TYYEHUM.

4. SInepHble peakuuu.

5. OcHOBBI U3HKHU AIEMEHTAPHBIX YaCTHII.



6.2. Oyenounvie cpeocmea 011 NPOBEOCHUA RPOMENHCYMOUHOU AMMeCmayuu

6.2.1. Ilpumepnulii nepeuens 60nPoOCco6/3a0anull K 3a4eny/IK3ameHy .

du3nyeckne 0CHOBbI MEXaHUKH

1. Kakue CymecTByIOT OCHOBHBIC ()OPMBI U METOJIbI 00Pa0OTKH IKCIIEPUMEHTAILHBIX JAHHBIX?

2. UYrto Ha3BIBAIOT MOTPEHIHOCTHIO MPSAMBIX H3MepeHui? YTo Ha3pIBaIOT MOTPEHIHOCTHIO
KOCBEHHBIX U3MepeHuii? UTo Takoe CHCTEMaTUYECKHUE MOTPEIIHOCTH?

3. Urto Ha3bpIBacTCs MTHOBEHHOM CKOpoCThi0? UTO Ha3pIBaeTcs CpelHeld CKOPOCTHIO
repeMenieHus MaTepUaIbHOM TOUKH MTPU MPOU3BOJILHOM JBUKEHUU?

4. Yro Ha3pIBa€TCAd YIJIOBOM CKOPOCTHIO U YIJIOBBIM YCKOPEHHEM BpallleHHs U B KaKHX
eAMHUIIAX OHU U3MEPSIIOTCS?

5. CdopmymupyiiTe nepBblii, BTopod U Tpetuii 3akoH HproTona. Kakas ¢uzmveckas BelIMurHa
Ha3bIBACTCSI UMITYJILCOM CUJIbI?

6. Kaxkas ¢usnueckas BenuurHa Ha3bIBAaeTCs UMITYJIbcoM Tena? B kakux equnuiax cucremsl CU
U3MEpSETCs UMITYJIbC Tena?

7. Urto Ha3bpIBaeTCs LIEHTPOM MacC CUCTEMbI MaTepHalbHbIX Touek? Kak IBHXKETCS LIEHTp Macc
3aMKHYTOM CHUCTEMBI?

8. Uro nHaszpiBatoT sHeprueit? IlorenuuanbHas sHeprus. KuHetnueckas sHeprus IBHXKYIIETOCs
Tena.

9. Pabora nocrosiHHOM cuibl. B kakux enununax B cucteme CU n3mepsiercs padbora?

10. 3akoH coxpaHEHUS MMOJHOW MEXaHUYECKON SHEPTHH.

11. Kakas ¢usmdeckasi BenMunMHA HA3bIBAeTCs MOIIHOCTHIO? B kakux eaunuiax B cucreme CU
U3MEpSETCs] MOUTHOCTh?

12. Yro takoe mMomeHT cuiibl? UTO Takoe MOMEHT HMITyJIbCa MaTepuaibHOW TOUKH? TBEPAOTO
tena? Kak onpeznensercs HanpaBieHHE BEKTOpa MOMEHTa UMITyJbca?

13. BeiBemute u chopmynupyiiTe ypaBHEHHE TUHAMHKU BpPAIATENbHOTO IBUKEHHS TBEPAOTO
Tena.

14. B uem 3akmouaeTcs ¢u3MyUecKas CYIHOCTh 3aKOHA COXpaHEHHsl MOMEHTa ummynbca? B
KaKWUX CUCTEMaX OH BhITIoNHsIeTCs? [IpuBeauTe mpumepsl.

15. ComocTtaBbTe OCHOBHBIE YypaBHEHHUS JTUHAMHKU TIIOCTYMATENIBHOTO M  BpaIlIaTeNbHOTO
JBIKEHUM, TPOKOMMEHTHPOBAB UX aHAJIOTHIO.

16. Yro Takoe MOMEHT WHEPLIHUHU Tena?

17. KaxoBa posib MOMEHTa UHEPLIUU BO BpaLaTeIbHOM JIBUKEHUU?

18. Cdhopmynupyiite u nosicuure teopemy llTeiinepa.

19. Yro Ha3pIBaeTCs MOMEHTOM WHEPIMH TeJda OTHOCUTEIILHO HEMOJBKHOW TOYKH?
OTHOCUTEIIbHO HENOABMKHOM ocu? Kak ornpezensercs HanpaBlieHUe MOMEHTa CUJIbI?

20. Yro Takoe Bec Tema? B dWemM omimume Beca Tena oT Cuibl TsbkecTH? Kak 0OBsSCHHUTH
BO3HUKHOBEHHE HEBECOMOCTH MPU CBOOOIHOM IaIeHUU?

21. Yro Takoe HAMPSHKEHHOCTH OIS TATOTCHUS?

22. Kaxkoe mose TAroTeHus Ha3bIBaeTCsS OJHOPOIHBIM? IIEHTPATIHHBIM?

23. Tlouemy TspKemoe Tenmo He mamaer ObicTpee Jsierkoro? IlokaXuTe, YTO CHIIBI TATOTEHHS
KOHCEpPBATHUBHBI.

OCHOBBI MOJICKYJISIPHOM (PU3UKH U TEPMOJANHAMHMKH

1. Yro Takoe naBneHue B xkuakoctu? /laBnenue — BenudyrHaA BEKTOpHAs Wi ckasipHas? Kakosa
eauHuna aasnenus B CU?

2. Yrto wHa3pIBaeTCS IUHAMHUYECKHM JaBJICHHEM? THAPOCTATHYECKHM JaBICHHEM? TIOTHBIM
IaBlIeHUEM?

3. Kakue mpubopbl cimykaT A U3MEpPEHHs] ITUHAMHYECKOro AaBJIEHUs? THIPOCTATHYECKOIO
JaBJIEHNA? MOJIHOTO AABJIEHUS B KUAKOCTU? UTO Ha3bIBalOT JIMHUEH TOKa B KMAKOCTU? UYTO Ha3bIBaIOT
TpyOKoO#t TOKa?

4. KakuM ypaBHEHUEM OINUCHIBAETCS CTALIMOHAPHOE JBUKEHHUE UEAIbHON )KUIKOCTH?

5. Kakoe TeueHue KUAKOCTH HA3bIBACTCS TAMUHAPHBIM, TYpOYJIECHTHBIM?
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Kakoii xapakTep uMeeT B3auMOICMCTBHE MOJIEKYJ UACaIbHOTO raza?
Kakue Bam u3BecTHBI (HOPMBI 3aITUCH YPABHEHHSI COCTOSIHUS UCATLHOTO Traza’?
Kakas u3 ckopocTeit Mosekyn 0oJibliie — cpeaHsis Wi Haubosee BeposTHas?
KakoBa pazmepHocts koapdurmenta qudpdy3un?

10 Kak cBsi3anbl 1pyr ¢ Apyrom ko3 bUIIMEHTHI SBICHUH iepeHoca?

11. Chopmynupyiite ypaBHeHue Ban-nep-Baansca.

12. KakoB cmbIicn mOCTOSHHBIX Ban-nmep-Baansca? Urto Takoe BHyTpeHHee maBienme? Kakoe
3HAYEHUE MPUHUMAIOT 3TU MOCTOSHHBIC IS UCATLHOTO Traza’?

13. O6bsacaute 3pdexr xoyms — Tomcona. Kakoit apdexr JIxoyns — ToMmcoHa Ha3bIBalOT
MOJIOKUTEITFHBIM, 2 KAaKOH OTpHIIATEeTHHBIM?

14. Yem TepMOIUHAMHUYECKHM MOAXOA K PAaCCMOTPEHUIO (DM3MUECKUX SIBJICHHM OTIMYAeTCS OT
CTaTHUCTUYECKOTO 1oaxoa’?

15. [aiite onpeneneHus TEINIOEMKOCTH, yIETbHONW U MOJISIPHOM TETNIOEMKOCTH BEIIECTBA.

16. [Ipueaure paznuuHbie GOPMYITHPOBKHA BTOPOTO 3aKOHA TCPMOJTUHAMUKH.

17. Yro takoe sHTponus? Kakas CBA3b SHTPONMH CO BTOPHIM HAuyajioM TEPMOJUHAMUKU?
YKaKUTE CBSI3b SHTPOIHH C TEPMOJIMHAMUYECKON BEPOSITHOCTHIO.

©ooNe

JIeKTPUYECTBO M MATHETH3M

1. Bo ckompKko pa3 KYJIOHOBCKas Cujla OTTIKMBAHMS MPOTOHOB OOJIBbIIE CHIIbI MX IPABUTALIMOHHOIO
NPUTSDKEHUS?

2. Tlouemy mpu ONMCAHMM MEXAaHWYECKOTO JBWIKEHMS HE YUUTBHIBACTCS CHJIA JIEKTPOCTATUUECKOIO
B3aUMO/IEUCTBHS 3aps/I0B, U3 KOTOPBIX COCTOST Teja?

3. TloueMy MOIy/lb HANpPSHKEHHOCTH TOJS NPONOPLMOHAIEH CTEHNEHU CTYLIEHHS CHJIOBBIX JIMHUI
HAaIpsHKEHHOCTH?

4. Kax ¢opmymupyercss Teopema ['aycca 11 3apsiioB, HOMEIIEHHBIX B CPEly € AMANIEKTPHYECKON
TIPOHHIAEMOCTEIO € ?

5. Cdopmynupyiite Teopemy ["aycca B muddepeHmansHol hopme.

6. Iloctpoiite rpaduK 3aBHCHMOCTH MIJIEKTPHYECKONH MPOHMIIAEMOCTH CETHETOANICKTPUKA OT
HAIPSHKEHHOCTH BHELTHETO TTOJIS.

7. OrteHuTe 21EKTPOEMKOCTh 3eMJTH, cuuTas ee chepoi.

8. Uro Takoe CTOPOHHME CHJIBI U KaKOBa UX MpHpoja?

9. B uyem 3akimogaercsi PU3NUECKUI CMBICT SJICKTPOIBHKYIIECH CHIIBI, IEUCTBYIOMIEH B 1IeNH?

10. Hamummre 3akonsl Oma n Jlxxoyns—JIenna B muddepeHnuansHoi Gopme.

11. Kaxk ¢popmynupyrorcs npasuina Kupxroga?

12. Yemy paBeH ¥ KaK HaNpaBJIeH MarHUTHBI MOMEHT PaMKH C TOKOM?

13. Yemy paBHa pabota cuibl JlopeHna npu ABMKEHUH IPOTOHA B MArHUTHOM T0J1€?

14. BoszHukaer 1M MHAYKUHOHHBIH TOK B IPOBOAALICH pamKe, MOCTYNATENbHO ABIKYILEHCS B
OJIHOPOJHOM MarHUTHOM I1oJie?

15. Kaxosa npupozga 2/IC 31eKTpOMarHuTHON UHIYKIIUN?

16. Yto Takoe BuXpeBble TOKU? BpeaHbl OHU UITH MTOJIE3HBI?

17. Tlouemy cepaeuHUKH TpaHCPOPMATOPOB HE AETAIOT CIUIOMIHBIMU?

18. Yto Takoe AuamMarHeTHKHU? MapaMarHeTHKU? B uem pasnnyue uX MarHUTHBIX CBOWCTB?

19. Yro Takoe HamMarHwueHHOCTH? Kakas BenWUMHA MOXKET CIY)KUTh €€ aHaJlorOM B
AJEKTPOCTATUKE?

20. H300pa3uTe v MOSICHUTE TIETIII0 TUCTepe3nca (heppoMarHeTHKa.

Kosie0anus u BOJIHBI
1. Yro HazpIBaeTcs kosiebaHueM (KosebarenbHbIM ABMKeHneM)? UTo Ha3bIBaeTCs MEPUOANICCKUM
NBIOKEeHHEM?
2. SlBnserca M TEpUOIMYECKOE JBIKEHHE KoseOaTenbHbIM? SIBisieTcs N KojebareiabHOe
JBUKEHUE MTEPUOTUYECKUM?
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3. Kakue xoneGaHus Ha3bIBAIOTCS TAapMOHUYECKMMHU? 3alMIIMTE YpaBHEHHWE TapMOHUYECKHX
KOJIeOaHuH.

4. UYro Takoe aMIUIUTYZA, IEPHOJ, YACTOTa U (Pa3za rapMOHUYECKUX KOJIeOaHun?

5. Yro Takoe MaTeMaTHYECKUI, MPYKUHHBIN U (pru3nyecKuii MassTHUK?

6. 3anumwure nuddepeHnuanbHOe ypaBHEHHE CBOOOIHBIX FrapMOHUYECKUX KoJieOaHMil 3apsia B
LC— konType, ero pemenue. Kak n3aMeHSI0TCS co BpeMeHeM TOK U HarnpspkeHue B LC— konType?

7. Kakume mpouecchl MPOUCXOMAT NPU CBOOOJHBIX TapMOHHUYECKUX KOJNEOAHMSIX B
KoJieOaTeIbHOM KOHTYpe?

BoJsiHOBasi 1 KBaHTOBAas ONITHKA

1. KakoBBEI OCHOBHBIEC CBOMCTBA SJICKTPOMATrHUTHBIX BOJIH?

2. HaOmromaercss nu aumcrnepcust dSJAEKTPOMArHUTHBIX BOJH B Bakyyme? B cpeme? Oter
000CHOBATB.

3. B uem 3akirodaercs MOMEPEYHOCTh JIEKTPOMATHUTHBIX BOJH? B uem Qusmueckuii cMmbici
BekTopa YMoBa-Ilolitunra?

4. He mnpoTUBOpPEUUT JIM SIBJICHHE HHTEpPEpeHIMU 3aKOHy coxpaHeHus sHepruu? OTBeT
000CHOBATB.

5. KakoBbl yciioBus /Ui Ha0t01eHus: UHTEP()EPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB?

6. Ilpu xakom ycrmoBuu HaONIONaeTCs 4eTKas MHTEpPEepeHIIMOHHAs KapTHHA, CO3/1aBaeMasi Ha
JKpaHe JBYyMsl KOT€PEHTHBIMUA UCTOYHUKAMH.

7. Tloyemy B mpupojie MOKHO HaOIIOAATh Paly’KHO OKpPAlIEHHbIE TOHKUE IIJIEHKU?

8. Tlouemy audpakius 3ByKa HOBCEIHEBHO OoJiee 3aMeTHa, yeM audpakuus cBera?

9. Paznnuarorcs nu AUQPpPaKIMOHHBIE KAPTHUHBI HA KPYIJIBIX OTBEPCTHUAX Pa3HBIX paguycoB?

10. Kak wm3menutrcs mudpakiuMOHHAs KapTHUHA, €CIM YMEHBIIUTh IIUPHUHY IIeNeill, He MEHssI
MIOCTOSIHHYIO PEIIETKH?

11. Kak u3MeHMTCS TU(PPAKLIMOHHAS KapTHHA, €CIM YMEHBIIUTh MOCTOSHHYIO AU(PPAKIMOHHON
pELIEeTKH, HEe MEHsIsl 00I1Iee YUCIIO €€ IITPUXOB?

12. Ot 4ero 3aBUCHUT pa3pelIaroas ClloCOOHOCTh OOBEKTHBA?

13. Kax npakTuyecku OTINYUThH JUHEWHO MOJISPU30BAHHBIN CBET OT €CTECTBEHHOTO?

14. Ha myTH €CTECTBEHHOT'O CBETa PACIIOJIOKEHBI MOJSIpU3aTop U a”anu3arop. Kak m3Mmensercs
MHTEHCUBHOCTh CBE€Ta Ha BBIXOJIE CHCTEMbI, €CIM aHaJW3aTop BpallaTh BOKPYr JIy4a, OCTABJIAS
IIOJIAPU3aTOP HEMOABUKHBIM?

15. EcTecTBeHHBIN CBET MaJaeT Ha TPaHUIy «BaKyyM — AUAJIEKTPUK» 1MoJ yrioM bprocrepa. Ilox
KAaKUMHU YIJIaMU paclpoCTPaHIIOTCS OTPaKEHHBIN U TPeTOMIIEHHBIN Ty4un? Kak oHM mosisspu3oBaHbl?

16. Kaxue Tunbl Noiaspru3allMOHHBIX MPU3M BaM U3BECTHBI? KakoBbI MPUHIMUIBI KX PaOOTHI?

17. Kaxoe sBieHue ucnonb3yercs B mpusMe Hukous 11 rameHus oJHOTo U3 Jiyden?

18. Yto takoe momsipounbl? Kakossl ux npeumyniectsa? Hemocratku?

19. IloueMy mpu IpOXOXKIACHMM CBETA 4epe3 MPU3MY MPOUCXOAUT €ro Pas3jIoKEHHE B CIEKTp?
KaxkoB xapakrep aroro cnekrpa?

20. B ueM cyTh HOpManbHOU AMcriepcUU? AHOMaJIBHOHN AuUcCIIEpcCUn?

21. MoseT nu TIOTJIONICHUE CBETa BBI3BaTh HarpeBaHue BemiecTBa? KakoB (usnueckuii cMpIca
Kod¢ulreHTa MOTJIOMEeHUs cBeTa?

22. Kak oOwscHuth romyooin nper HebOa? I[louemy Ha 3akare um Bocxone ComHIlE KaKeTcs
KpacHbIM?

23. IloueMy B CHTHaIM3alUH IPEUMYILECTBEHHO HCIOIb3YETCS KPACHBIN CBET?

24. Yto Takoe TEemIoBOe u3yueHue?

25. Uro Takoe abCOIIOTHO «UYEPHOE TEJI0»?

26. Kak mnomydena ¢opmyna Poanes-/[xunca? OObscHUTE TPYAHOCTH, BO3HHUKIINE MpPH
00BSICHEHNH 3aKOHOB TEIUIOBOTO M3JIYYEHHsI B paMKax KJIaCCHYECKON QPU3UKU.

27. KakoBa cBs3b MeX1y BOJHOBBIMHM XapaKT€PUCTHKaMHM CBeTa (YacToTa, JUIMHA BOJHBI) U
KOPIYCKYJISIPHBIMU XapaKTEPUCTHUKaMU (POTOHA (dHEPTHsI, UMITYJIBC)?

28. Uro Takoe «kpacHas rpaHuiia» Gporosdpgexra?
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29. 3aBHCUT JIM KHHETHYECKas SHEPTHs (OTOIIEKTPOHOB OT MHTEHCHBHOCTH MAJAIONIETO Ha
¢dotokarox cBera?

30. Yro Ttakoe addext Komnrona? Ilouemy sdpdexr Komnrona He Habmromaercs s CBETa B
BUJIUMOM JIara3one?

DJIeMeHThl KBAHTOBOWH MEeXaHUKHU M aTOMHOI (PU3NKH

1. Pacckaxute O KOpPHYCKYJISPHO-BOJHOBOM JAyalnu3Me B MUKpomupe. B uém 3akimiouaercs
runore3a ae bpoins? Kak onpenensercs ninuHa BoaHsl Ae bpoins?

2. Uro Ha3bIBaeTcs yCIIOBUEM HOPMHUPOBKH?

3. Kakoii ¢pusnueckuii cMpIca UMeeT BOIHOBasE PyHKIUS?

4. Kakue ¢Qusmueckue BeIMYMHBI M KakuM  00Opa3oM  CBS3BIBAIOT  COOTHOUICHUS
HeonpeneneHHoctei ['erizendepra?

5. Kak onpenensercs KuHETHYECKasi SHEPTUs B KBAHTOBOI MexaHUKe?

6. Hanmmmmure ypaBHenue llpeaunarepa aisi cTalliOHAPHBIX COCTOSHHM JIEKTPOHA (YaCTHIIBI).

7. Kaxoii sHepreTuyeckuili ypoBeHb Ha3bIBAETCS BHIPOKICHHBIM?

8.  Uto Takoe MOTEHIHATbHAS «SIMa»?

9. UYemy paBeH KOIPPUIMEHT OTpaK€HUS OT MOTEHIMAIbHOTO «Oaprepa»? Yemy paBeH
KOd(QPUIHUEHT MPOonycKaHus (Mpo3pavyHocT)?

10. Yemy paBen kod3dduipent mpospauyHoctd D moTeHIUaNbHOTO «Oapbepa» TOMMMHON O s
cltydasi BBICOKOTO «Oapbepa»?

11. Kakoe siBneHue Ha3bIBa€TCA TYHHEIbHBIM 3G (deKToM?

DJIEeMEHTBHI KBAHTOBBIX CTATHCTHK M (PM3HKA TBEPIOIO Tesa

1. Uemy paBeH MUHUMAIILHBIN pa3Mep STYeHKH B (Ha30BOM IMPOCTpaHCTBE?

2. Kaxkue vactuibl HasbiBaroTcs (pepmMruoHaMu? Kakue yacTuiibl Ha3bIBatoTcs 6030HaMH?

3. Uewm ornmuaetcs pacnpenencane Oepmu-/lupaka ot pactipenenenus boze-DitHmTeiiHa?

4. Yro mokasplBaeT XMMHUYEeCKUH noTeHIMan? Kakue BO3MOKHBIE 3HAUEHUSI MOXET MPUHUMATh
XUMUYECKUN MOTEHIMAN Y 6030HOB?

5. Kak Benyt ce0st 603e-ra3 u ¢pepMu-ra3 npu BbICOKHX TeMIieparypax?

6. Kaxkoii ra3 Ha3pIBaeTCs BEIPOKACHHBIM? UTO HA3BIBAETCS MMapaMeTPOM BBIPOKICHHS?

7. Yemy paBHa MaKcHUMajlbHas KHMHETHYECKash YHEPIrus, KOTOPYIO MOTYT UMETh AJIEKTPOHBI B
MmeTajuie?

8. Uro Ha3biBaeTcs ypoBHeM (3Heprueil) @epmu? Uro Ha3biBaeTcs Temneparypoit @epmu?

9. Kak, 3nas temneparypy ®Pepmu u sHepruro DepMu, OnpeAenuTh — BBIPOXKICHHBIM HWIIH
HEBBIPOKJICHHBIM SIBJIIETCS DJIEKTPOHHBIN Ta3?

10. Yro mpencrasmser coboit poHOH?

11. Kak ompenensiercs remmeparypa [ledas?

12. Tlpum xakux Temreparypax BBITIOIHsETCS 3aKoH Jlromonra — [Ttu?

13. Kak omnmchIBalOT cocTosiHHE 3JeKTpoHa B Kpucramie? Kak mnpoucxoautr obpa3zoBaHue
SHEPreTUYecKHUX 30H B Kpucramie?

14. ]laiiTe XapakTepUCTUKH YHEPreTUUECKUM 30HaM JIEKTPOHA B KpUCTAJLIE.

15. OObsicHUTE C TOYKM 3pEHUsT 30HHOW TEOpUHU JEeJeHHEe TBEpPAbIX Tel Ha MEeTasulbl,
JUDJIEKTPUKU U TIOTYIPOBOIHUKH.

16. MHaiite ompenencHue JUTUHBI CBOOOTHOTO TIpodera anmekTpoHa. Uto Ttakoe apipka? Uto Takoe
s dexTUBHAS Macca JIEKTPOHA B KpucTasie?

17. Kakue npumecH Ha3bIBalOTCA JOHOPHBbIMU? Kakue mprMecH Ha3bIBAIOTCS aKLENTOPHBIMU?

18. Uro Ha3biBaeTcsa paboToii BbIxoa?

OcHOBBI (PU3UKH SIIPA M IJIEMEHTAPHBIX YaCTHII
1. B uem cocrour snepHas Mmozenb aroma Pesepdopaa?
2. Ilouemy simepHast MOJENb aTOMa MPOTUBOPEUUT 3aKOHAM KJIACCHUUYECKOU IICKTPOIMHAMUIKH?
3. KakoBbI cOBpeMEHHBIC TIPEICTABICHHS O CTPOCHUH aToma?
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4. 3anummute 0000mennyo Gopmyny bansmepa s criekTpa aroma BOJI0pO/Ia.

5. Codopmynupyiite 3akoH Mo3iu.

6. Cdopmymupyiite mocrynarsl bopa.

7. Kaxossl pe3ynbTaTsl onbiTa @panka — ['epua?

8. Kakoe cocrosiHue aTOMa Ha3bIBA€TCSI OCHOBHBIM?

9. Kakue cocTOsSHUS Ha3bIBAIOT BBIPOKICHHBIMU?

10. Yto Takoe 3Heprus HOHU3ALMU aToMa?

11. HazoBuTe BUABI paJiOAKTUBHOTO U3JIyYEHUS.

12. KakoBa npupoja y - U3JIy4eHus?

13. KakoBa mpupoma [ - usnydenus? KakoBa mnpuponma o - uznydeHus? Kak OTKIOHSIOTCA

MarHMTHBIM TOJIEM o, -, B -, ¥ - Tydu?

cn?

14. Kak onpenenuts cpeiHee BpeMsl )KU3HH PaJiMOaKTUBHOTO JieMeHTa?
15. Kak omnpenensieTcsi akTUBHOCTh PAJMOAKTUBHOTO 3JIEMEHTA U B YEM U3MEPSETCS B CUCTEME

16. Kax ompenensieTcst 5KBUBaJICHTHAS /1032 IMOTIONIEHHOTO U3Ty4YeHUs?

17. Kakue sneMeHTapHbIC YaCTUIIBI HA3bIBAIOT HYKJIOHAMU?

18. Kak ompenenuTs SHEPTHIO CBS3U siipa?

19. Yrto mnpencraBisoT co0OW HM30TOMBI, NpHBEAUTE NpuUMepbl? UTO mNpeAcTaBisSIOT CcOOOi

n300aps1? [IpuBeuTe NPUMEpHI.

20. Yto takoe nedexT macchl?

21. aiiTe onpenesieHne SACPHOM peakinu.

22. KakoBsl 001111€ 3aKOHOMEPHOCTH SACPHBIX PEAKIHii?
23. Yto Takoe KpuTHYecKas macca?

24. Kak mpoTekaerT IenHas siepHasi peakuus’?

6.2.2. IpumMepHbIe TeCTOBBIE 3aJaHNUS K 3a4eTy/IK3aMeHy

Bapmuanr 1
Ne
Bormpoc Bapuants! oTBeTa
n/n
Jlia onpeiesieHns OJI0KEHUS MaTepUaIbHON 1. Teno orcuera;
1 TOYKH B 33/IaHHOW CHCTEME OTCUETa 2. Paguyc-BeKTOp 3TOM TOUKH;
' HE00XO0AUMO 331aTh... 3. CkopocCTh TOYKH;
4. YCcKOpeHHe TOUKH.
Cucrema oTc4yeTa MOKET CUMTATHCS 1. BemonnstoTes Bee 3akoHbl HpI0TOHA;
2 WHEPIHUATbHOM, €CIIN B HEW.... 2. Ha Teno He NeMCTBYIOT HUKAKHE CUIIBI,
3. OTCYTCTBYIOT IUCCUIIATUBHBIE CUJIBL;
4. JIefiCTBYIOT TOJIBKO EHTPAJIbHBIE CUJIBL.
PaboTa koHCepBaTUBHOMN CHUJIBI Ha JTHOOOM 1. PaBHa yObUTH MOTEHIUAIBHON SHEPTUH;
3aMKHYTOM IIyTH. .. 2. PaBHa mpupaiieHN0 KHHETHIECKOM
3. SHEPIuy;
3. PaBHa HyII0;
4. 3aBUCHUT OT CKOPOCTH JABUKECHHUSL.
Bri6epute BeipakeHue, IpeCTaBIIsIONIEe 1 N RT
coboii 3akoH MenzeneeBa-KianeiipoHa. - P= N, V
2 BB
4., P

14




Bonpoc Bapuantsl oTBeTa
n/n
Yucnom creneHeil cBo001bl MEXaHUUECKON 1. cBOOOTHO BpALIAIOIINXCS YACTEH CUCTEMBI.
CUCTEMBbI Ha3bIBAETCS KOJUYECTBO. .. 2. HEe3aBUCUMBIX BEJIMYHUH, C TOMOUIBIO
KOTOPBIX MOKET OBITh 3a/1aHO MOJIOKECHHE
5 CHUCTEMBI B IPOCTPAHCTBE.
' 3. HE3aBHCHUMBIX KOOPAMHATHBIX OCEH B
CHUCTEME OTCUETA.
4. mapaMeTpoB, ONPEACISAIOIIUX TPACKTOPHUIO
JIBUJKEHHSI CUCTEMBIL.
IlepBoe Hauaso (1epBbIii 3aKOH) 1. u3mMeHeHue BHYTpEHHEH SHEPI U CUCTEMBI
TEPMOJAVHAMUKH YTBEPKAAET, YTO KOJUYECTBO | U €€ TEIJIOEMKOCTH.
TEIUIOTHI, COOOIIEHHOE CUCTEME, MOKET TIOWTH | 2. yBEJIIMYECHHE e€ BHYTPCHHEH SHEPTUuH U
Ha... coBeplIeHre paboThl MPOTUB BHELUTHUX CHUIL.
6 3. M3MEHEHHUE BHYTPEHHEU YHEPTUU
OKPY’KaroIlleH cpeibl U COBEPIICHUE
BHEUTHUMH CHUJIaMH pabOThl HaJl CUCTEMOM.
4. BO3HUKHOBEHHUE Pa3HOCTH MOTEHIINAJIOB,
IIPUBOJISLIEH K MEpEMEILIEHHUIO 3apsaa U3
OJIHOW TOYKHU IPOCTPAHCTBA B JPYTYIO.
[ToTeHuman 3aeKTPUUECKOro MO YUCIECHHO 1. noreHIMaNbHON SHEPTUU TOUEYHOIO 3apsaa
PaBEH... B JAaHHOM TOYKE IOJI.
2. paboTe CUII TTOJIS TI0 TIEPEMELICHHIO
€AMHUYHOTO MOJIOKUTEIBHOTO 3aps/ia U3
JTAHHOW TOYKHU MOJIsl B OECKOHEYHOCTb.
7. 3. cuiie, IEUCTBYIONIECH Ha 3apsi, TOMEIIEHHBIH
B JJaHHYIO TOUYKY TOJISI.
4. KHHETUYECKON SHEPTUH MPOOHOT0
TOYEYHOT'O €AMHUYHOTO 3apsA/a B TaHHOMN
TOYKE I0JIS.
UYro Ha3pIBacTCA LUPKYJIALHENH BEKTOPA 1. {E 2q1 .
HaNpPsKEHHOCTH AJIEKTPUYECKOTO MOJIst? L
(L — 3aMKHYTBII KOHTYp, BJOJIb KOTOPOTO 2 TZEI dl.
8. BEJIETCS UHTErPUPOBaHue, E, - MpoeKius 1
BEKTOpA HATPSKEHHOCTH IOJIS Ha HampasieHue | 3. § | E|d| .
snemenTa koHtypa dl) -
4.4E, dl.
L
Cohopmynupyiite 3akoH Jxoyns — Jlenna mg | 1. w=oE.
00BEMHOM MJIIOTHOCTHU BBIJIEISIEMOrO Teria W. 2. w=oE?.
(o - ylenabHas AEKTPONPOBOIHOCTD )
9. MIPOBOJIHUKA, E- HAaPSYKEHHOCTD MOJIs). 3. w= . E*.
4, w= 1 c.
E
= =
[Torok BekTOpa MHAYKIMU BOIHOPOIHOIO 1. & =B/S.
MArHUTHOTO TOJISl 9€PE3 MIIOCKYI0 MOBEPXHOCTE | 2. & = BS/2.
10 S, HOpMaJIb KOTOPO# COCTaBIISIET YTOMI O C 3 d=5-S.
' BEKTOPOM §, ornpeaensercs mo GopMmyIe.... 4. d = [§ §]

(S- mmomans pamku, S = S - 71, 71— HOpMAIb K
KOHTYPY, XapaKTepU3yIOLIas HalpaBJICHUE TOKa
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Bonpoc Bapuantsl oTBeTa

n/n
B KOHTYpE.)
3akon bro — Casapa — Jlaruiaca. .. po 1[dl7]

(d§ - MHAYKIMS MarHUTHOTO TOJIS, CO3JaBaeMast L am 13
AJIEMEHTOM IPOBOHUKA dl o KOTOPOMY MpoTeKaeT | o Ko M

11. | ToK |, B TOUKe, OmpenersiemMoil pajmyc-BeKTOpOM 7 am 13 o
TPOBEJICHHBIM M3 OJIEMEHTa MPOBOJHMKA, Lo — | 3 HO [raLr] 7
MarHuTHas nocrosaHas) B CH: an 13 T

Uo 1 [dl,r]
4, ———
A 1?2
Hmuna Boabl A= 0,5 M. Paznocts ¢a3 1. .
12 Kose0aHui AQ /Ui IBYX TOYEK, JIeKAIIUX Ha 2. 2m.
© | myde apyr oT npyra Ha paccrostHuu 0,5 M, 3. 3m.
paBHa: 4. 4.
PaccrosiHre MeX Ty IByMsI TOUKAMH 1. 6m.
MIPO3payHON AUDIEKTPUUECKON cpeabl S=4 M. 2.8 M.
13. | Iokazatens npenomienus cpenst N=15. 3.9m.
OnTnueckast [yvHa myty L U3 ogHON TOUKM B 4. 10 m.
JPYTYIO COCTaBHT. ..
Eciu 3aKkpuITh 7 — 00 OTKpHITHIX 30H ®penens, | 1. yBennunres B Npas.

14, | @ OTKPBITh TOJIBKO MEPBYIO, TO AMIIUTY/IHOE 2. yBenu4uTCA B 2pasa.
3Ha4YCHHE BEKTOPA HAIPSHKEHHOCTH 3. HE U3BMEHUTCH.
JIEKTPUUYECKOTO MOJIS.... 4. yMeHBIINUTCS B 2 pasza.

[Ipu mageHuun cBeTa noj yrjiioM MOJIHOU 1. BOJIHBI, IOJSIPU30BAHHBIE B INIOCKOCTH,
MOJISIPU3ALIUHI OTPAXKAIOTC. .. napaIeNIbHOM K IIIOCKOCTH MaJIeHHUS.
2.1100bI€ BOJIHBI.

15. 3.TOJBKO BOJIHBI, IOJISIPU30BaHHbIE B
TUTOCKOCTH, MEPIIEHANKYISIPHON K TNIOCKOCTH
najIeHusl.
4.1TpaBHJIBHOTO OTBETA HET.

[Tpu BHemHEM GoTOIPDEKTE CKOPOCTH 1.v Tem Goutbiie, yem OombIIE V U A.

16 (OTORTIEKTPOHOB L 3aBUCHUT OT YaCTOTHI 2. v TeM OoIblie, YeM MEHbILE V U A.

" | majmaromero u3ay4eHus v U paboThl BEIXOA 3.0 TeM 6oJIbIle, 9YeM OOJBIIE V U MEHbIIE A.
(orokarona 4 cnemyromumM 00pazom: 4.0 TeM GOIIbIIIE, YEM MEHBIIE V U Goblie 4.
N3 cooTHOILIEHNS HEOTIPEACIIEHHOCTEN 1. Bo3pacraer.
I'eiizenbepra cienyer, 4To NPy yMEHbIIEHUN 2. yObIBaer.

1r. HEOIPEeICJIEHHOCTH UMITYJIbCa YaCTHUIIbI 3. He U3MeHsercs.

HCOMMPCACIICHHOCTh B €€ KOOpJWHATE. .. 4. MeHSeT 3HaK.
[110THOCTH BEpOSITHOCTH OOHApYKEHUS 1. ~ |
YacTHULIbI B JAHHOM MECTE IIPOCTPAaHCTBA 2.~y

18. 12
3.~y
4~ |yl

19. | B nopsnke Bo3pacTaHus IIUPHUHBI 3a0peIEHHON | 1. MeTasl1, MOJIYIPOBOIHUK, TUJIEKTPHK.
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/o

Bonpoc

BapI/IaHTBI OTBCTa

30HBbI, BCHICCTBA paClIojararoTcs:

. IOJyIIPOBOJIHUK, METAJLI, JUDIECKTPUK.
. IOJIYIIPOBOJIHUK, TUAJIEKTPUK, METAJLIL.
. IUDJIEKTPHUK, METAJL, [TOJIYTIPOBOJIHUK.

20.

MaccoBoe 4HCII0O aTOMHOI'O sapa — 9To...

N — Bk Wi

. YMCIJI0O HEUTPOHOB B sifpE.

. HUCJIO IPOTOHOB, BXOAAIIUX B COCTAB s/pa.
3.

HOpHI[KOBBIfI HOMEP XUMHUYCCKOT'O 3JICMCHTA

B HCpHOIIH‘-ICCKOfI CUCTCMEC XUMHNUYCCKUX
anemenToB JI.1. Menaeneena.

4.

CyMMAapHO€ YUCJIO MPOTOHOB U HEUTPOHOB B

spe.

Bapuanr 2

No
/a

Bomnpoc

Bapunants! otBeTa

Kakas u3 nmpuBeieHHBIX GopMyIT
COOTBETCTBYET OIPEICICHUIO CPEIHEH
CKOpOCTH?

3. v =+2aS;

4. Bce oTBETHI IPABUIIBHBIE.

—AS.
oAt
= v, + at?;

Macca Tena XapaKTCPU3yCT...

1. NHepTHOCTH Tena Mpu NOCTYNAaTEIbHOM
JIBIDKCHUH,

2. Unepuurio Tena npu t000M IBUKEHUY;
3. BeposiTHOCTB ABUKEHUS;

4. BzaumoielicTBHE MKy TEIaMU.

[Ipu nenTpabHOM a0COIIOTHO YIPYTOM
ylape IByX JBUXKYIIUXCS HABCTPEUy JIPYyT
Jpyry Lapos .....

1. BBINOIHAIOTCS 3aKOHBI COXPaHEHUS
TOJIKO MEXaHUYECKOM SHEPIUU U
HMITYJIbCA;

2. BBINONHSAIOTCA 3aKOH COXPaHEHUS U
IIPEBPAILCHUS TIOJIHON YHEPTUU U 3aKOH
COXpaHEHHUs UMITYJIbCa;

3. BeinonHseTcs 3aKOH COXpaHEHUs
TOJIKO MEXAHUYECKOW DJHEPTHUH;

4. He BbINONHSETCS 3aKOH COXPAaHEHUS
VMITYJIbCA.

K TepmoanHaMuueckum napamerpam,
XapaKTEPU3YIOLINM COCTOSTHUE UICAIBHOTO
raza OTHOCSTCH ...

1.
CKOpOCTb MOJIEKYJI M TeMIeparypa
CHCTEMBI U JIaBJICHUE.

2.
CKOPOCTh MOJIEKYJI U TeMIepaTypa
CUCTEMBI, IaBIICHUE U 00BEM.

3.
CKOpPOCTb MOJIEKYJ U JIaBJICHHE.

YHUCJIO CTENeHEeN CBOOOIbI, CPETHSS

YHCIIO CTETIEHEeH CBOOOIbI, CPEIHSIS

YHCIIO CTeNeHel CBOOOIbI, CPeTHSS

TEeMIIepaTypa, JaBIeHUE U 00BEM.

MomnsipHasi TEIIIOEMKOCTD UJI€aJIbHOTO ra3a
paBHa HYJIIO MpH...

MOJUTPONTNYECKOM TPOLIECCE.
M30XOPUIECKOM IPOIIECCE.
annabaTUIeCKOM poIIecce.
1300apHOM TpOIIECCe.

HepBoe HayaJio TCpMO,Z[I/IHaMI/IKI/I JUISA
1300apHOTO MPOoIecca UMEET BUI. . .
(Q, AU, A — oaBeIeHHOE TEILIO,

N PR =R

Q=AU+A.
Q=AU.
Q=A.
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Bonpoc BapuanTel oTBeTa
/1
MU3MEHEHUE BHYTPEHHEN DHEPIuy, 4. A=-AU.
coBeplIeHHasi paboTa, COOTBETCTBEHHO)
JJ1s 37IEKTPOCTaTUIECKOTO T10JISI BEPHBIM 1. mose moTeHMaIbHOE.
SBIISIETCS] YTBEPKJICHUE.. . . 2. paboTa cuj MoJjs Npy NepeMelieHUH
TOYEYHOTO 3apsi/ia 3aBUCUT OT (POPMBI
7 TPaeKTOPHUHU.
' 3. mosie BUXpeBoe (COMCHOUAAIBHOE).
4. paboTa cuj MoJjs Npy NepeMenieHUH
TOYEYHOTI'O 3apsA/ia 110 3aMKHYTON
TpaekTopuu He paBHa (.
CBsI3b MEXK/Ty HAIPSHKEHHOCTHIO Ewu 1. grad(e).
MOTEHIIUAJIOM () 3JICKTPOCTATHIECKOTIO 2. —grad(e).
1011 UIMEET BHI: 3. a_‘pi’ + 22 ¢ i _(p k.
S ozt Tyl T oz
(T, J, k— eqMHUYHBIC OPTHI KOOPAMHATHBIX o -
oceit Ox, Oy, Oz npsAMOYyronbHOM cucTeMbl | 4. I L.
KOOPJIMHAT)
[Tpu POXO0KACHUH IEKTPUUECKOTO TOKA 1. merasiax v MOJYHIpPOBOJHUKAX.
IepeHoca BEIeCTBA HE MMPOUCXOMIMT B. .. 2. pacTBOpax 3JEKTPOJIUTOB U ra3ax.
9. 3. pacTBOpax 3JIEKTPOJIUTOB U METaJlIax.
4. pacTBOpax AJIEKTPOJIUTOB U
MOJIYTIPOBOTHUKAX.
S e
BeiOepure mnpaBHIBHOE MAaTeMaTUYECKOE | 1. JF = [Idl, B].
BBIPAIKCHNE U1 CHITBI AMnep_a}. o JF = [ﬁ, I dn.
10. (dF- »nemenrapHas cuia, B- MarHuTHas 3 dF = 1[§, dﬂ.
uHAykuus | —cuna  Toka, dl-BJ'IeM_e)HT . gl _
JUIMHBI TIPOBOJHKKA, o, - yron mMexay B u | 4 dF = B-dl-sina.
dl)
[Torok BekTOpa MarHUTHON MHIYKIMHU NOJs | 1. BEKTOPHOM CyMMe TOKOB, 3aKJIFOUEHHBIX
Yyepe3 MPOU3BOIBHYIO 3aMKHYTYIO BHYTPH JJAHHOH IMOBEPXHOCTH.
MOBEPXHOCTh PABEH. .. 2. anreOpanveckoil cyMMe TOKOB,
3aKJIIOYEHHBIX CHApPYKU JaHHON
11. IOBEPXHOCTH.
3. HyJTIO.
4. anreOpandyeckoit CcyMMe TOKOB,
3aKIIFOYCHHBIX BHYTPH JTaHHOU
MTOBEPXHOCTH.
VYpaBHeHue mIockoi  AnektpomarauTHo# | 1. Ey= Eoycos(ot - kx).
BOJIHBI, paCpOCTpaHAIOLIEHCS B Hy= Hoycos(mt - kx).
MIOJIOKUTEITFHOM HAIIPaBICHUH OCH X, 2. E;= Eozcos(mt - kx).
UMEET BHUI: H;= Hozcos(mt - kx).
12.
3. Ey= Eoycos(ot - kx).
H,= Hozcos(wt - kx).
4. Ex= Eoxcos(wt - kx).
Hx= Hoxcos(wt - kx).
[[Inpuna naTEpHEPEHITMOHHON MOJIOCH B 1. HomepoM nHTEpHEPEHITMOHHOTO
13 | ombite OHra nomHoCTHIO OMIpeenseTcs MaKCUMyMa.

CIIEYIOIIMMU NTapaMeTpaMHu:

2. HOMepoM HHTEep()EePEeHITMOHHOTO
MaKCHMyMa M JUTMHON BOJHBI A..
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Bonpoc BapuanTel oTBeTa
/1
3. HOMepoM HHTEeP(HEPEHITUOHHOTO
MaKCHUMyMa, JJTMHOW BOJIHBI A,
paccrosiHreM 0 MEXK/Ty IICISIMH.
4 ITMHOM BOJTHBI A, pacctostHuem d
Meky eaaMu, pacctosauem | ot meneit
JI0 SKpaHa.
Ecnu B oTBepcTrn nuadparmel, 1. Imax.
PaCIIOJI0KEHHOM Ha IyTHU CBETOBOM BOJIHBI, 2 Tow
YKJIaJIbIBAa€TCs TOJIBKO 2 30HbI PpeHes, To 2
14. |g LIEHTPAJIbHOU TOYKe P 3KpaHa .
HaOJIFOJaeTCs: 3. T .
4. Imin.
[TornouieHue cBera B BELIECTBE 1.1=1,-e*,
onuceiBaercs 3akoHoM byrepa ... 2 1= e
(lom | — MHTEHCUBHOCTH CBeTa, MaJalOIIEro | ° :
15. | Ha NOTJIOIIAIOIINK CJIOH BEILECTBA U 3. 1=1,-e"",
HPOILEALIEro Yepe3 Hero, o — 4 =1 %%
KOX(PHUIMEHT MOTIIOMICHHUS BEIIECTBA, X — °
TOJIIIMHA MOTJIOLIAIOIET0 CJI0s BEIIECTBA)
IIpn KOMIITOHOBCKOM paccestHuu CBETA. .. 1. yacTora paccesHHOro KBaHTa
YMEHBLIAETCS
2. IMITYJIbC PACCESTHHOTO KBaHTA
16 YBEJIUYHUBACTCS.
' 3. CKOPOCTh pacCesTHHOTO KBaHTA
YMEHBIIAETCS.
4. UIMHA BOJIHBI PAacCesTHHOTO KBaHTa
YMEHBIIAETCSl.
IIpu yBenMueHNN HaNpsKEHUS 1. ymenbmmTes B 10 pas.
17, | YCKOPSIOLIETO 5JIEKTPUECKOTO [0 B 2. ymenbutcs B 100 pas.
" | 100 pa3 anmuHa BosHEI ne Bpoiins 3. yBemmuwures B 10 pas.
4. He U3MEHUTCH.
KBaapat Momysst BOTHOBOM (PyHKITUN 1.MIOTHOCTH BEPOSITHOCTH
eKTPOHA B aTOMe |\V|2 uMeet Gusndeckuii | MECTOHAXOJ/ICHUS SIIEKTPOHA B aTOME.
2. BEpOSITHOCTH MECTOHAX O ICHUS
18, | MM AIIEKTPOHA B aTOME.
3. BEpOSITHOCTD AJIEKTPOHY OKHHYTh
aTOM, TO €CTh IUCCOLIMALINN aTOMA.
4. He umeeT (PU3NYECKOro CMBICTIA.
B nonynpoBoiHUKe ¢ JOHOPHOI puMechio | 1. TbIPKH.
OCHOBHBIM THUIIOM HOCUTEJIEN 2. OJTHOBPEMEHHO JIEKTPOHBI U
19. | snexTpuYecKoro 3apsa SBISIOTC ... MOJIO)KUTEIbHBIE HOHBI.
3. MOJIOKUTEIbHBIE HOHBI.
4. DIeKTPOHBI.
CKOJIbKO HEMTPOHOB U CKOJIBKO IIPOTOHOB B | 1. 226 HENTPOHOB 1 88 IPOTOHOB.
20 | smpe pamus Zég Ra? 2. 226 npOTOHOB U 88 HEHTPOHOB.

3. 88 HeilTpoHOB U 138 MPOTOHOB.
4. 88 npoToHOB 1 138 HEUTPOHOB.
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Bapuanrt 3

OJICKTPOCTATUYCCKOI'O ITOJIA HA3BIBACTCA. ..

Ne
Bompoc Bapuants! otBeTa
/i
Moaynb MIHOBEHHOUM CKOPOCTH IPH 1. Ilepemenienue, coBepiiaemMoe B
KPUBOJMHEHHOM HEPAaBHOMEPHOM €AMHUILY BPEMEHH;
JBUKEHUU XapaKTEepPU3YeT. .. 2. CKOpOCTh U3MEHEHHUS ITYTH;
1. 3. [IpousBoaHYIO pajnyc BEKTOpA O
BPEMEHU;
4. IlyTs.
Kak Ha3wiBaeTcs (hpu3mdeckas BEIUYHUHA, 1. Umnynbe Tena;
paBHas MPOU3BEICHHUIO MAcChl TEJIa Ha 2. Umnynbc cuibl;
2. BEKTOP €ro MFHOBEHHOM cKopocTh? 3. Kunernueckas sHeprusi;
4. TloreHUMaNIbHAS SHEPTUSL.
Kunernueckas sHeprus tena, 1. KBagpary yckopeHus;
3 JBIKYIIETOCS] CO CKOPOCTHIO, 2. YCKOpeHu1o;
MPONOPIUOHAIIBHA. .. 3. KBagpary maccel;
4. KBagpaTy umnyJsbca.
Mepoil KHHETUYECKON SHEPTUUN 1. naBnenue.
4 XA0THYECKOTO JBUKEHUS MOJICKYJT 2. o0bem.
' ABIISIETCSL. ... 3. IJIOTHOCTb.
4.Temneparypa.
Cpennsist nmuHa cBOOOHOTO mpodera 1. paccrosiHME, KOTOPOE B CpEHEM
ra30BbIX MOJIEKYT — 3TO ... IIPOXOJUT (IIPOJIETAET) ra30Bas MoJIeKysa
MEXIY JBYMs MOCJIEI0BATEIbHBIMU
COYJapEHUSIMU C JPYTUMHU MOJICKYJIaMHU.
2. paccTosiHuE, KOTOPOE B CPETHEM
MPOXOAUT (IIPOJIETAET) Ta30Basi MOJIEKYJia
3a OJIHY CEKyHIy.
3. paccTosiHMEe, KOTOPOE B CpEeIHEM
5 MPOXOIUT (MIPOJIETAET) ra30Bas MOJIEKYia
MEXy IBYMS MOCJIeI0BATEIbHBIMU
COYJIapEHUsIMU CO CTEHKaMHU COCy/ia, B
KOTOPOM HaXOJUTCS Ta3.
4. paccTosiHHE, KOTOPOE B CPEIHEM
MPOXOAMT (ITPOJIETAET) Ta30Basi MOJIEKYJIa
MEXIy JBYMs MOCJIE€I0BATENbHBIMU
COyJapeHUsIMU JTUOO CO CTEHKaMH COCY/Ia,
B KOTOPOM HaXOJIUTCS Ta3, 100 C
JIPYTUMHU MOJICKYJIAMH.
[IepBoe Havasio TEPMOJUHAMUKH IS 1. Q=AU+A.
aanabaTHOTO MPOIECCe UMEET BUI. .. 2. Q=AU.
6. (Q, AU, A, - moaBeIeHHOE TEILIO, 3. Q=A.
VM3MEHEHUE BHYTPEHHEN dHEpPIuy, 4. A= - AU.
coBepllieHHast paboTa, COOTBETCTBEHHO)
Paznenenve pa3sHOMMEHHBIX 3apsiiOB B . DIIEKTPOCTATUYECKOM 3aIUTOM.
7 MIPOBOJHUKE MO/ IEVCTBUEM BHEILIHETO . DJIEKTPOCTATUYECKOW UHIYKIUEH.

1

2

3. UHBEpCHUEH.

4. 3NEeKTPOCTPUKIIUEH.
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i Bormpoc Bapuants! oTBeTa
Teopema ['aycca 1 3JIEKTPOCTaTUYECKOTO = = 1 o
HOJIS1 B BAKYyMe€ BbIpa)kaeTcsi (popMyJIIoi. . . 1 iE 05 = e g, 'EQi :
— — 1 n
2. fE-dS==-3Q
8. : 1
3 i E -dS . Z‘iQi
_ 1 n
4. {E-dS =—-XQ,.
S &y i=l
3akon Oma B quddepennmnansHol hopme 1] U
UMeeT BUJL: R
(U — nampspxenwue; | — Tok Ha yyacTke Lenu Ed
conpotusiieHueM R; E — HanpspkeHHOCTD 2. 1= R
9. 3JIEKTPUUYECKOTO MOJISl B CONPOTUBICHUN U
muHOM d; J — IMJIOTHOCTH TOKA B 3.J= RS
COIIPOTHUBIIEHUH C IIONIEPEYHBIM CEUECHUEM 5 -
S; v - yaenbHas dIeKTpUUecKast 4. ] =vE
IIPOBOAMMOCTB).
MarauTHoe 1noje BHYyTpU COJIEHOUA, 1. yOrIBaeT k ocH coneHouzaa.
UMEIOILEro IuaMeTp MHOTO MEHbIINHI ero | 2. BO3pacTaeT K OCH COJICHOUIA.
10. | mmHEL,... 3. BHYTPH PaBHO HYJIIO, CHAPYKU OTIUIHO
OT HYJISL.
4. mpakTU4ECKH OAHOPOIHO.
MowmeHT cuibl M JEUCTBYIOIINN Ha KOHTYp | 1. (§, ﬁ) tga.
C TOKOM C MarHUTHBIM MOMEHTOM P B 2. [B,p].
11. | ogHOpOIHOM MarHMTHOM IOJIE B, paBeH: 3. —[ﬁ, E]
(oL~ yron Mexny Bexktopamu B u B) 4. [p, E]
BonroBoe unciio k onpenensiercs, Kax. .. 1 271
o
2. 21
12. )
3. 21
2n
T
Pasznocts a3 Ap nByx 1 2 n
UHTEePPEPEHIIMOHHBIX JTy4el, UMEIOLIHX "3
13. | ONTHYECKYIO Pa3HOCTh X018 A = EX ; 2. 2m.
2 3.3m.
paBHa: " 3 .
4
Merton 308 ®peHens npeanonaraer, 4To 1. B3aMMHO yCHIIMBAIOT APYT Apyra.
BOJIHBI OT IBYX COCEIHHX 30H.... 2. B3aUMHO OCHa0JSIOT APYT Apyra.
14, 3. He 0Ka3bIBAIOT HUKAKOT'O BIUSHUS JPYT

Ha JIpyra.
4, MOTYT YCHJINTh WJIH OCITaOUTh IPYyT

Jpyra.
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Bonpoc BapuanTel oTBeTa
/1
SIBneHue qucnepcuu CBETOBBIX BOJH — 1. HaNmoXKeHNE KOT€PEHTHBIX BOJH
3TO... 2. 3aBUCUMOCTb TMOKa3aTelis MPeToMIICHUS
OT CBOWCTB CpEIBI.
15. 3.3aBUCHUMOCTH TIOKa3aTells MPeIOMIICHUS
OT YacCTOThI CBETA
4. 3aBUCUMOCTb TIOKa3aTellsl MPeTOMIICHUS
OT UHTEHCUBHOCTH CBETA.
TemnepaTypa abCOJIFOTHO — YEPHOTO TeJa 1. ymeHbmnace B 2 pasa.
n3menminachk ot 600K o 1800 K. [Ipu aTom | 2. ymeHbInmMiIach B 3 pasa.
16. | mKMHA BOJIHBI, HA KOTOPYIO IPUXOIUTCS 3. yMeHbLmiach B 4 pasa.
MaKCHMYM HU3JIy4YEHHUS. .. 4. ysenuuwiack B 3 pasa.
JnuHa BosiHbI 1e bpoins A yacTuupl, 1. x=2-w-h-p.
obJaaroieit Maccoil M, onpenensieTcs: 2. x=h-(M-v)=2-n-h-p.
17. | (rae p - Moy nvmysca) 3. A=h/(m-v)=h/p=2-n-%/p.
4, x=h-(m-v)=h-p=2-n-fi-p.
Kakue 3Ha4ueHUs MOKET PUHUMATh 1.1=01..n.
18 opOuTaNBbHOE KBAaHTOBOE yucio | B 2. 1=0+142....+n.
* | COCTOSHMH C TJIABHBIM KBAHTOBBIM YHCIIOM | 3 | =1 n—1,
n?
4.1=4n.
B nmonynpoBoiHUKE ¢ aKLIEITOPHOI 1. npIpKku.
MIPUMECHI0O OCHOBHBIM THIIOM HOCHUTENEH 2. OJTHOBPEMEHHO 3JICKTPOHBI H
19. | smexTpuYecKoro 3apsaa SBISIFOTCS ... MOJIOKUTEIbHBIE HOHBI.
3. TIOJIO)KUTETHHBIE HOHBI.
4. oTpUlIaTENbHBIE HOHBI.
Ilox sHEpruen CBsA3M AApa MOHUMAIOT TY 1. anpa Ha OTEIBHBIE HYKIIOHBI U
SHEPrHI0, KOTOpasi HeoOXoAuMa AJis yAQJICHHs UX Ha PACCTOSIHUE, HA KOTOPOM
pacIernyeHus. . .. OHU HE B3aMMOJICUCTBYIOT.
20. 2. siipa Ha OTJEIbHbIE POTOHBI.

3. sapa Ha OTAENbHbIE HEUTPOHBI.

4. sapa Ha OTJeNbHbIE IPOTOHBI U
yIIaJIeHUs] MX Ha PacCTOSIHHE, Ha KOTOPOM
OHHU HE B3aMMOICHCTBYIOT.
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6.3. Onucanue nMoka3areJsjeil 1 KpUTepueB KOHTPOJIS yCIIeBAeMOCTH, ONTUCAHUE

IIKAaJI OICHUBAHHUA

6.3.2. Kputepuu onleHOK MPOMEKYTOYHON aTTecTanuu (3K3aMeH)

Onenka

IloporoBsiii ypoBeHb YrayoseHHbIi IIpoaBunHyTHIH
«2» OCBOCHHUS YPOBEHb OCBOCHUS YPOBEHb OCBOEHHUS
(Hey10BJICTBOPUTE/ILHO) «3» «4» «5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (0TJIMYHO)

CryneHT He 3HaeT
3HAUUTEIHHOMN YacTu
MaTepuana, 10ImycKaeT
CYIIIECTBEHHBIE OIIHOKA B

CTyoeHT TOBEPXHOCTHO
3HAaeT MaTepHal
OCHOBHBIX Pa3ZieJiOB U
TeM y4eOHOi
JHMCIHTUINHBI, TOITyCKaeT

CTyneHT XOpoIlIo 3HaeT

MaTepua, TpaMOTHO U

II0 CYHIECTBY U3J1araeT
€ro, JOIlycKas

CTyZeHT B TOJTHOM
00bEMeE 3HaeT MaTepuall,
IPaMOTHO H IO
CYILIECTBY U3JIaraeT ero,
He JIOIyCKasi

HEKOTOpbIE HETOYHOCTH B CYLIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha N
BOIpoC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHns OOJIBIINHCTBA peleHus, peLeHus, pereHus,
IPeayCMOTPEHHBIX IPEayCMOTPEHHbIE MIPESYCMOTPEHHbIE IIPEeSyCMOTPEHHbIE
MPOTPaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00ydeHHsI porpaMMoit
3aJlaHul 3alaHUN 3alaHuH o0y4eHus 3a1aHui
BonpmmHCTBO [IpenycmoTpennbie [IpenycMoTpeHHbIe [IpenycMoTpennbie
MPeTyCMOTPEHHBIX MporpaMMoii 00ydeHUs IporpaMMoit 00ydeHus MIPOrpaMMOit 00ydeHus

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOTHEHO

3aJaHHMs BHIIIOJIHEHBI
YIOBJIETBOPUTEIHHO

3alaHus yCIICHIHO
BBIITIOJIHCHBI

3a/laHus YCIICHIHO
BBIITIOJIHCHBI

Ilpumepnasa wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

Koan4yecTBO NpaBWIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 1OBJIETBOPHUTENEHO
66-85 Xopoiio
86-100 OtnnyHO
6.3.3. Kpurepum onieHOK MPOMEKYTOYHOM aTTeCTAI[UM (324€eT)
Ouenka Omnucanue
Iocemenue 6omnee 50 % IEKIMOHHBIX U PAKTUIECKUX / TaOOPAaTOPHBIX 3aHITHH;
CTYZICHT TBEPJIO 3HAET MaTepHa, TPAaMOTHO H TIO CYILIECTBY M3JIaraeT ero, He
JIOITyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; BCE
3auTeHo

npeaAyCMOTPCHHBIC nporpaMMoﬁ 06y‘-ICHI/I}I 3aJaHHs BBIIIOJIHECHBI, KAYECTBO UX
BBITIOJIHCHUSA JOCTATOYHO BBICOKOE, B TCUCHUEC CEMECTPA BBITIOJIHUII TBOPUCCKYIO

pabory.

He 3auTeno

[Tocemenune menee 50 % JEKUMOHHBIX U MPAKTHYECKUX / Ta0OPAaTOPHBIX 3aHITHH;
CTYJEHT HE 3HAET 3HAUUTENILHON YacTH MaTepuaa, 0IMyCKaeT CyIlleCTBEHHBIE
OIIMOKYM B OTBETaX Ha BOIPOCHI; OOJIBIIMHCTBO MPETYyCMOTPEHHBIX MPOTPAMMOit
00y4eHus 3a1aHUi HE BBIIOJIHEHO, KAYECTBO UX BBIMOJIHEHHSI OLIEHEHO YHCIIOM
0aJu10B, OJIM3KUM K MUHUMAJIBHOMY.

Hpumepna;l WiKaia oueHueanuAn 3HAHUI 6 MECM O8Ol d)opme:

KosanyecTBO NpaBHWIbHBIX 0TBETOB, % Ouenka
0-49 He 3auteno

50-65 3auTeHo

66-85 3auTeHo

86-100 3auTeHo
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7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

7.1. Pexomenayemas JuTeparypa

7.1.1. OcHoBHAas JIUTEpPaTYypa

1. Tpodumona T.U..Kypc dbusuku : yued. mocodue [Inexrponnsrii pecype]/ T.U. Tpodumosa. - 21-
€ u31., crep. - M. : Akagemusi, 2015. - 560 c. u mpea.u3za. (2008, 2007, 2004, 1997)

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

2. lernad A.A. Kypc ¢usuku : yued. mocodue [Dnexrponnsiii pecypc]/ A.A. Jletnad,
b.M.ABopckuid. - 5-e uszn., crep. - M. : ACADEMIA, 2005. - 720 c.u npea. uzza. (2003, 2002, 2001, 1998)

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

3. CasenbeB U.B. Kypc ¢usuku : yue6. mocodue: B 3 T. T.1. Mexanuka. MonekynsapHas (pusnka
[DnexTponnsiii pecypc] /U.B. CaBenbes — U3a. 5-¢, crep. - CII6.[u np.]: JIans,2016. - 352 c.u npexn. us .
(2008, 1998, 1989)

https://e.lanbook.com/reader/book/95163/#1

4. CasenbeB U.B. Kypc pusuku : yued. mocodwue: B 3 1. T.2. DnexrpuuectBo. KonebaHus u BOTHBI
[Dnextponnslii pecypc] /U.B. CasenbeB — U31. 4-e, ctep. - CI16.[u ap.]: Jlanp,2016. - 480 c.u npen. usza.
(2008, 1998, 1989)

https://e.lanbook.com/reader/book/100927/#1

5. CaBenwseB U.B. Kypc ¢usuku : yued. mocodue: B 3 1. T.3. KBanToBas ontuka. AToMHas (hHU3HKa.
®dwusuka TBepaoro Tena. Gusmka aTOMHOTO si/ipa U SJ€MEHTapHBIX YacTHIl [ DIeKTpoHHbIi pecypc] /U.B.
CagenbeB — U3a. 4-¢, crep. - CII6.[u gp.]: JIanp,2016. - 308 c.u npen. uza. (2007,1989, 1987)

https://e.lanbook.com/reader/book/98247/#1

7.1.2. lonoIHUTeIbHAS JUTEPaTypa

1. Uponos U.E. 3anauu mo oOieit ¢pusnke [InekTpoHHbIN pecypce] : yued.mocodue / Y. E. Uponos.
- Mockga: Jlanb, 2009. - 416 c.— 434 c. u npen.uza. (2007, 2004, 2003, 1988)

https://e.lanbook.com/reader/book/99230/#1

2. Myctadaes A.C. Brenenue B aaepHyto pusuky: yued. nocodbue [DneKTpoHHBIN pecypc]
/A.C.Mycradaes. H.C.ITmenko; Ham. munep.-ceippeBoit yH-T "T'opabriit". C-I16.: I'opa.yH-T, 2013.-132 c.

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

3. Uypkus 10.B. ®usuka tBepaoro tena: yue0. nocodbue [InextponHslii pecypc]/ FO. B. Uypkus,
C. B. Cy606otun ; C3TYV. - CII0. : U3n-8o C3TVY, 2008. - 144 c.

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

7.1.3. YueOHo-MeTOAMYEeCKOE 00ecneyeHne

1. ®dusuka. Axycruueckuit a3pdext ormepa (c KOMIbIOTEpHBIM HHTEpdeiicom). MeToauueckue
yKa3zaHus K JabopaTtopHoit pabote. [DnekTpoHHbIN pecypc] / Cankr-IleTepOyprekuit ropHbIit
yauepcutet. Coct.: B.B. ®unak, E.C. Jlomakuna. CII0, 2017. 19 ¢

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-76.pdf

2. ®usuka. 3aryxaromue KpyTHibHbIe KojeOanus. MOMEHT MHEpLUH (C KOMITbIOTEPHBIM
uaTepdeiicom): Metonuueckne ykazaHus K JIabopaTopHoi padoTte [DnekTpoHHBIH pecypc] / CaHKT-
IlerepOyprckuii ropusiit yausepcuret. Coct.: B.B. @unak, H.H. Cmupnosa. CII6, 2017. 18 ¢

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-77 .pdf

3. ®usuka. Mexanuka. Coynapenue tes: Meroandyeckue ykazaHus K 1a00paTopHbIM paboTam
[DnexTponnsiit pecypc] / Cankr-IlerepOyprckuii ropusiii yauepeurtet. Coct.: H.H. Cmupnosa, B.B.
®dunak. CII6, 2017. 20 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-82.pdf

4. ®usuka. Bonnosas ontuka. KommiiekcHoe uccineoBanue noysspu3alii CBETOBBIX BOJH:
Meroandeckue ykazanusl K 1abopatopHoii padote [DnekTponHbIi pecypc] / Cankt- [lerepOyprekuii
ropusbiit yausepcureT. Coct.: A.}O. I'pabosckuii, A.FO. Eroposa. CII0, 2017. 16 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-64.pdf
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5. ®usuka. BoaHoBas ontrka: MeToaudeckue yKa3aHus K pacueTHO-TpapuIecKuM paboTaM u
BapHUAHTHI 3aJ]aHKH [ DNEKTPOHHBINA pecypc| / HanmoHampHbI MUHEPATBbHO-CHIPhEBON YHUBEPCUTET
«Topnsrity. Cocr. C.C. IIpomkun. CII6, 2015. 29 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2015_-_83.pdf

6. ®usuka. Uarephepomerp Padbpu-Ilepo: MeTonuueckue ykazanusi K 1a00paTopHOMY
npakTukymy [DnektponHsiit pecype] / Cankr-IlerepOyprekuii ropusiii yausepeutet. Coct.: C.B.
Eropos, A.C. UBanos. CII6, 2016. 43 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-121.pdf

7. ®u3uka. Mexannyeckue KoyeOaHus U BOJIHbI: MeToAnuecKrue yKa3aHus 1Ji1 CaMOCTOSTEIbHON
pabote [DnekTpoHHbIN pecypc]| / HanmonanbHbII MUHEpaIbHO-CHIPbeBOM yHUBEpCHTET «I OpHBIN». COCT.
H.H. Cmupnosa. CII6, 2015. 18 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2015_-_82.pdf

8. ®usuka. Onpenenenue Kod3phuueHTa MOBEPXHOCTHOTO HATSKEHUSI METOJIOM OTpPbIBA KOJIbLIA:
Metoanueckue ykazaHus K 1a0opaTopHbIM pabotam [DnektpoHHbIi pecypce] / Cankt- [letepOyprekuit
ropubiii yausepcutet. Coct.: MLIO. Koxokaps, E.I'. Boakaiino. CII6, 2016. 26 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-100.pdf

9. ®usuka. Onpenenenue kodhhuMeHTa YOIPYTOCTH U3 IpOoruda CTepKHs NpsSIMOYToJIbHOTO
ceueHus: MeToaMUECKUe yKa3aHus K JJabopaTopHOi paboTe [ DnekTpoHHsbIid pecypc] / CaHKT-
[TerepOyprckuii ropubiii yausepcuret. Coct.: A.C. Banos, A.b. ®enopuos. CII6, 2017. 11 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-100.pdf

10. ®usuka. OnpeneneHrue MOMEHTa MHEPIUH MPSIMOYTOJIBHOTO MMapaljiesienuIiesa mo napaMmerpam
KoJ1e0aHui KPYTUIIBbHOIO MasiTHUKA: MeTou4yecKre yKa3aHusl K BBIIIOJIHEHUIO J1a00paToOpHOI paOboThI.
[Dnextponnslii pecypc] / Cankt-IlerepOyprekuii ropasii yauepcutet. Coct.: A.C. BaHos, A.b.
®enopuos. CII6, 2016. 14 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-160.pdf

11. ®uzuka. OnpeneneHue TUIOTHOCTH TBEPABIX TEJ IO UX TEOMETPUUYECKUM pa3MepaM U Macce:
Metoanueckue yka3zaHus K JabopaTopHoii pabote [DnekrponHsblit pecypc] / Cankr-IlerepOyprekuit
ropubiii yausepcutet. Coct.: E.I'. Boaxkaiino, M.1O. Koxoxaps. CII10, 2016. 30 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-99.pdf

12. ®usuxka. Cepust bansmepa. Onpenenenue moctostHHoi Pundepra: Meroaudeckne yka3aHus K
nabopaTopHbIM paboTaMm [DnekTpoHHbIN pecype] / CankT-IleTepOyprekuit ropusiit yausepcutet. Cocr.:
A.C. Mycragaes, T.B. Crognosa. CII6, 2017. 24 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-104.pdf

7.2. Ba3bl JaHHBIX, JIEKTPOHHO-0MOJINOTEYHbIE CHCTEMBI, HHPOPMALHOHHO-CITPABOYHBIE H

MOMCKOBBIE CHCTEMBI

EBporneiickas mudposas oudanorexa Europeana: http://www.europeana.eu/portal

KoncynbranT [11r0C: CripaBoYHO - MOMCKOBAst CUCTeMa [ DIIEKTPOHHBIN pecype]. - Www.consultant.ru .

Muposas uugposas 6udmuoreka: http://wdl.org/ru

Hay4nas snexktponHas 6udianoreka «Scopusy: https://www.scopus.com

Hay4nas snexktponnas 6udiamnoreka ScienceDirect: http://www.sciencedirect.com

Hayunas snexrponnas oudiauoreka «eLIBRARY»: https://elibrary.ru/

TepMmudeckue KOHCTAHTHI BEIIECTB. DIIEKTPOHHAs 0a3a JaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

8. Tlopran Pocakkpenarenctsa http://www.fepo.ru/. IntepHer-TecTupoBaHue 6a30BbIX 3HAHUH T10
¢busuke.

9. Topran «'ymanutapaoe obpazoBanue» http://www.humanities.edu.ru/

10. ®enepanbublii mopran «Poccuiickoe odbpasoBanue» http://www.edu.ru/

11. depepanbHoe Xpanuwuile «EquHas KOUIEKIHS U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB)
http://school-collection.edu.ru/

12. TTouckossie cuctemsl Yandex, Rambler, Yahoo u ap.

NoookrwbdPE
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13. Dnexrponnas 6ubnuorexa Poccuiickoii ['ocynapcrBernnoit bubmmorexku (PI'B): DnekTponnas
oubnuoteka yueOHnukon: http://studentam.net

14. DaextporHO-6nbIMOTeuHas cuctema «OBC FOPAMTY www.biblio-online.ru.

15. DnexTponnas 6ubimoreunas cucrema «Hannonansabiil M(poBoil pecype «PyKoHT»».
http://rucont.ru/

16. DnekTpoHHO-OMOIKOTEUHAs cucTema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIJINHBI

8.1. MaTepuaJbHO-TeXHHYECKOE OCHAIIIEHUE Ay IUTOPHU

AyIUTOPHH JIJIsl IPOBEAEHUsI JTIeKIMOHHBIX 3aHATHI

128 nocaoounvix mecm

OcHameHHoCcTh: MysnbTUMenUiHAs YCTaHOBKA C aKyCTHYecKod cuctemod — 1 mT. (B T.4.
MYJIbTHMEIMHHBIN MPOEKTOp — 1 mIT., MPOCKIIMOHHAS anmapaTypa: HCTOYHHUK OecriepeO0iHOTO MUTaHHST —
1 wrT., sxpaH — 1 WT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYIA K ceTH «MHTEepHET»,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecno npenoaasarens — 1 mT., cToa — 65 mT., mepeHOCHas HACTOIbHAS
TpuOyHa — | WIT., JOCKA HACTEHHAsi MArHUTHO-MapKepHasi — 2 IIT., IUIaKaT B paMKe HACTEHHbIH — 9 1mT.

[Tepeuens MIIEH3MOHHOrO mporpammHoro obecrmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obOecrneucaue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBoboano pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

64 nocadounvix mecma

OcHaleHHOCTh: MyNbTUMEIUHHBIA MPOSKTOp — 1 IIT., MPOCKIUOHHAS ammaparypa: UCTOYHHK
OecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 MmT., (BO3BMOXXHOCTh AOCTyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 IT., CTYJ AJI CTYA€HTOB — 64 WIT., Kpecio npenojasarens — 1 mrT.,
cTOJ - 33 1IT., MEPEHOCHAs: HAaCTOJIbHAS TpHUOyHa — | mIT., JocKa Oenasi HacCTeHHAass MArHUTHO-MapKepHast —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIIT.

[epeueHb nHIEH3MOHHOrO mporpamMmuoro obecmedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuerue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGomno pacmnpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBo6oaHo pacmpoctpansiemoe [10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

60 nocadounvix mecm

OcHaieHHOCTh: MyJIbTHMEIUHHBIA MPOEeKTOp — 1 WIT., MPOEKIMOHHAS ammaparypa: UCTOYHUK
6ecniepeboitHoro nuranuss — 1 mr., 3kpad — 1 wr., HOyTOyK - 1 MWT., (BO3MOXXHOCTH JOCTyNHa K CETH
«HTEpHETY), cTOMKa MOOMIBHAS — 1 IIT., CTYIN AJst cTyaeHTOB — 60 1IT., Kpecso mpenogasarens — 1 mr.,
ctol - 31 mIT., mepeHocHast HacToJbHas TpUOyHa — | mIT., TocKa Oenas HaCTeHHAass MarHUTHO-MapKepHas —
1 ., mocka moj Mein — 1 mIT., IIakaT B paMKe HACTCHHBIH — 3 MIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecrnicuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGomaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomuo pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
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I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

56 nocaoounwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHHBIA MPOEKTOP — 1 IUT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
OecnepeboitHoro nmutanuss — 1 mT., 3kpad — 1 mT., HOYyTOyK — 1 MmT., (BOBMOXKHOCTh JOCTyNa K CETH
«HTepHeTY), CTOMKAa MOOMIIBHAS — 1 IIT., CTYN A CTYAGHTOB — 56 WIT., Kpecio npenojasareis — | mr.,
croi — 29 mT., MepeHOoCHass HACTOJIbHAs TPUOyHa — | IIT., TOCKa HACTEHHAs: MarHUTHO-MapKepHas —
1 mit., Iulakat B paMKe HaCTEHHBIN — O IT.

[lepeuens IMIIEH3MOHHOrO mporpaMmmHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpammuoe obecncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobGOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacnpocTpaHsIieMoe
[10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo pacmipoctpansemoe I10).

52 nocadoynvix mecma

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nuranus — 1 ., skpan — | mr., HOyTOyK — 1 WT., (BO3MOXHOCTh JOCTYyNa K CETH
«aTepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ ISt CTYAGHTOB — 52 WIT., Kpecio npenojgasaresst — 1 mr.,
CTON — 26 WIT., IEPEHOCHAsE HACTOJIbHAS TpUOyHa — 1 IIT., TOCKa HACTEHHAas: MAarHUTHO-MapKepHas —
1 mrT., makat B paMKe HaCTCHHBIM — 5 IIT.

[lepeueHp JHMIIEH3MOHHOTO IporpaMmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBo6ommHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacrnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBobomuo pacmpocrpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacnpoctpansiemoe [10), XnView (cBo6oano pactpoctpansiemoe [10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

AyIUTOpPHH JJIsl IPOBEAEHUsI Ta00PATOPHBIX U MPAKTHYECKUX 3aHATHH

16 nocadounvix mecm

OcHaieHHOCTh: CTOJT KOMITBIOTEPHBIH /ISl CTYIEeHTOB (TUM 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN IS
CTYIEHTOB (THUII 6) - 2 LIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (THN 7) - 1 mIT., Kpecio npenogaBaTes
(cetka, 1BeT uepHbI) - 17 mT., J0CKa HamojbHas MOOWIbHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800mMm*1200mm - 1 miT., MoHoOa0K Lenovo M93Z Intel Q87 - 17 mrt., (BO3MOKHOCTH
nocTyna K cetu «MHTepHeTY), IiakaT - 5 miT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmMmuoe obecnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoGomuo pacmpocrpansemoe I10), FAR Manager (cBoboano pacmpoctpansemoe I10),
Cisco Packet Tracer 7.1 (cBobomHo pacnpoctpansiemoe I10), Quantum GIS (cB0oOOIHO
pacmpoctpansemoe [10), Python (cBobomuo pacmpoctpansemoe I10), R (cBoGoaHO pacmpocTpaHsemoe
I10), Rstudio (cBobGomuo pacmpoctpansemoe [10), SMath Studio (cBobomno pacmpoctpansemoe I10),
GNU Octave (cBo6oan0 pacnpoctpansemoe [10), Scilab (cBoboaHo pacnipoctpansemoe [10).

27



8.2. IlomeieHue AJisi CAMOCTOATEILHON PadoThI

1. OcHaieHHOCTh TIOMEIICHUS JUISI CaMOCTOSITeNIbHON paboTel: 13 mocamounbix mect. Ctynm —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmiT., mikadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 mwr., APM yuebnoe IIK (MonutOop + cucremusiii 010k) — 14 mT. Joctynm x cetn «MHTepHET», B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMMHOro obecrneuyenusi: Microsoft Windows 7 Professional,
Microsoft Open; Microsoft Office 2007 Professional Plus, antuBupycHOE mporpaMMHOE 0OECIIEUCHHE:
Kaspersky Endpoint Security, 7-zip (cBobomuo pacmpoctpansiemoe I10), Foxit Reader (cBoGomnO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I10), Chromium (cBoGoaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

2. OCHAIIEHHOCTh MTOMEIIECHUS TSI CAaMOCTOSITeNIbHOM paboThl: 17 mocamounsix mMect. Jlocka mis
nuchbmMa MapkepoM — 1 1mT., paboume MecTa CTyAeHTOB, obopymoBaHubie IIK ¢ moctymom B ceTh
VYuuBepcurera — 17 mr., MynbTUMeAniHBIA npoekTop — 1 mT., APM mpenogaBarens ansi paboTel ¢
MylIbTUMeAna — 1 WT. (CUCTeMHBIN 070K, MOHUTOPHI — 2 MT.), cTod — 18 mwT., cryn — 18 mr. Hoctyn k
cetu «MIHTEpHETY, B ANEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedeHp JTUIIEH3MOHHOTO IMporpaMMHOro obecnedeHusi: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE
nporpammuoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBo6omHo pacmpoctpansemoe 110),
Foxit Reader (cBoGomno pacmpoctpansiemoe I10), SeaMonkey (cBoGoano pacrpoctpansiemoe I10),
Chromium  (cBobGoano pacmpoctpansemoe I10), Java Runtime Environment (cBoGoaHO
pacrpoctpansiemoe [10), doPDF (cBob6oaHo pacrnpoctpansiemoe I10), GNU Image Manipulation Program
(cBoGOHO pacmpoctpansemoe I10), Inkscape (cBoboano pacmpoctpansemoe I10), XnView (cBo6oaHO
pacmpoctpansiemoe I10), K-Lite Codec Pack (cBobGomno pacmpocrpansemoe I10), FAR Manager
(cBo6oaHO pacnpoctpansemoe I10).

8.3. Ilomemenus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYyKHBAHUS 000Py10BAHUSA

1. IleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB OOYUCHHUS

OcCHaIeHHOCTh: TIePCOHANBHBIN KOMITBIOTEP - 2 mIT. (HocTym K ceTu «MHTepHeT»), MOHUTOD -
4 mT., ceTeBOW HAKONMUTENb - 1 IIT., UCTOYHUK OecrepeOOWHOr0 MHTAaHUS - 2 INT., TEICBU30p
miasMeHHslid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masipHas craHius - 2 MmT., Apeib - 5 MIT.,
nepdopatop - 3 mr., HaOOp MHCTpYMEHTa - 4 IIT., TECTep KOMIBIOTEPHOU CETH - 3 MIT., OAJIOH CO
CKaTBhIM Tra3oM - 1 mT., macra TeIIonpoBogHas - | mIT., mbutecoc - | IT., paAMOCTaHIuUs - 2 IMIT., CTOJN —
4 mrt., TyMOa Ha KOJIeCHKax - | IIT., MOJCTaBKa Ha KoJiecukax - 1 mrT., mkad - 5 mT., Kpecio - 2 mrT.,
nectHuna Alve - 1 mr.

[lepeueHp HMIIEH3MOHHOTO IMporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, antuBHpycHOe mporpammuoe obecmeucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

2. llenTp HOBBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OcHaleHHOCTh: CTOJ - 5 WT., CTyaA - 2 IUT., Kpeciao - 2 mT., mKad - 2 mT., NepcoHaNIbHbIN
KommbioTep - 2 mr. (mocryn k cetu «MHTepHer»), mMoHuTop - 2 mT., MO®Y - | mT., Tectep
KOMITHIOTEPHOM ceTH - 1 mT., 0aJUIOH CO CKAThIM Ta30M - | MIT., IypymnoBepT - 1 mT.

[lepeueHp JIHMIIEH3MOHHOTO IMporpaMmHoro obecmneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpammuoe obecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
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pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omno pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpoctpansemoe I10), XnView (cBoboaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

3. LleHTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI U CPEIICTB OOYUCHUSI:

OcHameHHocTb: CcToa - 2 mT., cTya - 4 wrT., kpecao - | mT., mkadp - 2 mT., NepCOHATBHBIN
kommbloTep - 1 mT. (moctym k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mT., KOJIOHKH
Logitech - 1 wrT., Tectep komnbloTepHO#H ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mwr., Habop PyUHBIX
WHCTPYMEHTOB - | mIT.

[lepeueHp JIHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBmpycHOe mporpammuoe obecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoOOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
[10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo pactipoctpansiemoe I10).

8.4. JIuueH3MOHHOEe MPOorpaMMHoe odecriedeHmne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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