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1.HEJAU U 3AJAYU JUCIIUATTIJIMHBbI

Heas aucnuniuHbl «Pu3uka» — GOPMHUPOBAHHE Y CTYACHTOB HAYYHOTO CTHJIS MBIIUICHUS,
YMEHHSI OPUEHTUPOBATHCA B MOTOKE HAYYHOW M TeXHUYECKOW MH(GOpMalMU U MPUMEHATh B Oyaylien
HAYYHO-HMCCIIEI0BATEIBCKON U MPOEKTHO-TIPOU3BOICTBEHHOMN IEATEILHOCTH (PU3NUECKHUE METOIbI HCCIIe-
JIOBaHMUSL.

OcHoBHbBIE 321a4H JMCHUILIMHBI «DU3HKA».

- U3YYEHHE OCHOBHBIX (PU3MUECKHX SIBICHUU, PYHIAMEHTAJIbHBIX MOHSATHH, 3aKOHOB U TEOpU
KJIACCUYECKON M COBPEMEHHOM (PU3HMKH, BKIIIOYAs MIPEICTABICHUE O TPAHHUIIAX UX IIPUMEHUMOCTH;

- OBJIAJICHUE METOJaMH Hay4YHbIX (U3MUYECKUX HUCCIEAOBAaHUN, (HOpMHpOBaAHHE YMEHHUS Bblie-
JUTHh KOHKPETHOE (PU3NYECKOE COJIEp)KAHHE B MPOCKTHBIX M MPOU3BOACTBEHHBIX 3a/adax Oymymien aes-
TEJIbHOCTH, OCBOCHHE MIPUEMOB U METOJIOB PELICHUSI KOHKPETHBIX 3aJ]a4 U3 Pa3IUuyHbIX obsacteil Gpusu-
KW,

- O3HAKOMJICHHE U OBJIaJICHUE COBPEMEHHOM HaYyYHOH anmaparypoil 1 MeToJaMH UCCIIeOBAHUH,
(dbopMHpOBaHNE HABHIKOB TIPOBEICHHS (U3NYECKOTO HKCHEPUMEHTa W YMEHHS OLEHHUTH CTENEeHb
JIOCTOBEPHOCTH PE3yNbTAaTOB, TIOJYYEHHBIX B TMPOLECCE SKCIEPUMEHTAIBHOTO M TEOPETUYECKOIrO
HCCIIEIOBaHUSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucnuninnaa «@u3nka» OTHOCHUTCS K 00s3aTenbHO yactu bioka 1 «/Iucummummnel (Mogymnm)y»
OCHOBHOM npodeccrnoHanbHOoi 00pa30BaTebHON IPOTrpaMMEI 1o criennaibHocTh «21.05.02 Tpuknannas
reoyiorust», cnenuanu3anus «lIpukiagHas reoXuMusi, MUHEpPAJIOTHs M TEMMOJIOTHS» U HU3ydaeTcsl B
MIEPBOM, BTOPOM U TPETHEM CEMECTpPAX.
Jucnuniuna «Du3nka» sBISETCS OCHOBOIONAraroIei Uid N3ydeHus: AUCHUILIMH «TepmoanHa-
MHKa U KHHETHUKA», ((MeX&HI/IKa)), «3JICKTpOTeXHI/IKa " DJICKTPOHUKAY.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCIHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Tpoutecc wu3ydenuss aucHUmIMHbl «®Du3nKa» HampaBleH Ha (OPMUPOBAHUE CIEAYIOLIUX
KOMIICTEHITHIA

PopmMupyemMble KOMIICTCHIIUH
Kon u HauMeHOBaHHe HHANKATOPA
Conep:xxanue komneren- | Koa xom-
AOCTUKEHHS] KOMIIeTeHIIUH
MU neTeHIHHU
CrniocobeH ocylIecTBIATh YK-1 VK-1.1. 3HaTh: METOABI CUCTEMHOI'O U KPUTHUYECKOTO aHA-
KPUTHYECKHI aHAJIN3 MPO- JM3a; METOJUKU pa3pabOTKH CTpaTeruu AEUCTBUM i BbI-
OJIEMHBIX CUTYallUi Ha Oc- SBJICHUS U PEIICHUs MPOOIEMHON CUTYalHH.
HOBE CUCTEMHOTO MOAX0/1a, VYK-1.2. YMeTh: IPUMEHSATh METOJIbl CHCTEMHOTO MTOJX0/1a U
BbIpabaThIBATh CTPATETHIO KPUTUYECKOTO aHaJIM3a MPOOJIEMHBIX CUTYAIUil; pa3padaThl-
NEeNCTBUAN BaTh CTPATErvIO JEHCTBUN, IPUHUMATh KOHKPETHBIE pele-
HUS AJIS €€ pean3alii.
VK-1.3. Bnanets: METO0I0THEN CUCTEMHOTO U KpUTHYE-
CKOT'0 aHaJIN3a NPOOJIEMHBIX CUTyalluii; METOAUKAMH T10-
CTaHOBKH I1€JIU, OTPe/IeTIeHHsI CIOCOOOB €€ JOCTUKEHHUS,
pa3paboTKu CTpaTeruii NeCTBHIA.
Crnioco0OeH npuMeHsTh Oc- OIIK-3 | OIIK-3.1. 3HaTh OCHOBHBIE TIOJIOKEHUS (PyHIAMEHTATBHBIX
HOBHBIE MTOJIOKEHHS (PyH- €CTECTBEHHBIX HAyK M HayYHbIX TEOPUH IPU IPOBEICHUU
JTAMEHTaJIbHBIX €CTECTBEH- HAy4YHO-HCCIIeI0OBATENIbCKUX PadOT € LENbI0 U3yYEHHS BOC-
HBIX HAyK U HayYHBIX TEO- MIPOM3BOJICTBA MUHEPATBHO-CHIPHEBO 0a3bl;
puii Ipu NpOBEACHUN OIIK-3.2. YMeTh aHamM3upOBaTh HHPOPMAIIUIO, CTABUTH
Hay4HO- LIEJIM ¥ HAaXOAMUTD ITYTHU UX JTOCTHKEHUS, IPUMEHSATH B IPaK-
HCCIIEI0BATEIbCKUX PAOOT TUYECKOH NeATeTbHOCTH (DyHJaMEHTAIbHbIE OHATHUS, 3aK0-
110 U3Y4YECHHIO U BOCIIPOHU3- Hbl €CTECTBEHHOHAYUYHBIX JUCLMILJINH, MOAEIHU Klaccuye-
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dopmupyemMbie KOMIETCHIIHU

Koa u HauMeHOBaHHeE HHAXKATOpAa

Conep:xkanue komnered- | Kox kom-
JOCTHKEHUS KOMIIETCHIIUH
10707 neTeHI N
BOJICTBY MUHEPAJIBHO- ChI- CKOT'0 ¥ COBPEMEHHOT'O €CTECTBO3HAHMS, METO/IbI TEOPETH-
PBEBOIA 0a3bI YECKOT0 U AKCIIEPUMEHTAIBLHOTO UCCIIeIOBAHUS B podec-

CHOHAJILHOM JIEITENHHOCTH;

OI1K-3.3. BaaneTs HaBBIKAMU MCIIOJIL30BaHUS HEOOXOIH-
MBIX HAy4YHBIX 3HAHUH MPU TPOBEACHUH HAYYHO-
MCCJICTIOBATEIILHCKUX pa0oT, HAMPABICHHBIX HA U3YYCHUE U
BOCIIPOM3BOJICTBO MUHEPAJIbHO-CBIPHEBOI 0a3bl.

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBbI
4.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI
O6mas TpyaoeMKOoCTh aucuuruinabl «Pusnkay cocrapnseT 10 3aueTHbix equnmil, 360 ak. yacos.

Bun yae6HO# paboThI Bcero ak. AK. 4acsbl 110 ceMecTpam
4acoB 1 2 3

AyIUTOpHBIE 3aHATHS, B TOM YHUCJI€: 204 68 68 68
Jlekuun 102 34 34 34
[IpakTuueckue 3ansatus (113) ol 17 17 17
JlabopaTopusie padoTsi (JIP) 51 17 17 17
CamocrositesbHas padora cryaentos (CPC), B Tom 84 22 29 40
qyucie
Pacuerno-rpaduueckas padora (PI'P) 30 12 8 10
[ToaroroBka Kk KOHTPOJILHOM paboTe 4 - 2 2
[ToaroroBka K MNpakTUYECKUM 3aHATUAM 4 - 2 2
[ToaroroBka K KOJUJIOKBHYMY 6 2 2 2
BrinonHenue joManHux 3aganui 6 - 2 4
[TonroroBka u oopmieHue 1abopaTopHbIX padoT 24 8 6 10
TemaTnueckasi paboTta B OMOIHOTEKE 10 - - 10
Buja npomMexyTouHoii arTectamum: sk3amen (D), 3a- 72 9 (36) 3 9 (36)
ger (3)
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI

aK. yac. 360 126 90 144

3a4. el. 10 3.5 2.5 4

4.2. ConepxxaHue TMCUMILIUHBI

Y4eOHBIM TIJIAHOM TIPEAYCMOTPEHBI: JIEKIIUH, TMPAKTUYSCKUE 3aHSTH, JabopaTopHbIE pabOTHI H
camocTosITeNbHas padoTa.

4.2.1. Pa3aeanl AMCHUILIMHBI U BUABI 3aHATHI

Bujanbl 3anaTuit
- o g
D
N g Z 2 35
o = o = - = =
HaumeHoBaHue pa3ae/ioB : = 2E | SE| £z
n/n - g =z S8 | E©
e | 5| £ | & 2
3 = < s ¢
- = = S A
1. |Paspen 1. ®usnueckre OCHOBBI MEXAaHUKH 40 20 12 10 -
2. |Pasmen 2. OCHOBBI MOJICKYIISIPHOM (DH3UKH U TEPMOJMHAMHUKH 28 14 5 7 -
3. |Pasmen 3. DeKTPUYECTBO M MarHETU3M 60 30 15 15 20
4. |Paznmen 4. KoneOaHus U BOJIHBI 12 4 4 4 16
5. |Pasmen 5. BonHOBast ¥ KBAaHTOBAsI ONITHKA 26 10 7 9 16




Pasznen 6. DeMeHThI aTOMHO# (HH3UKH 10 6

Pazgen 7. DneMeHTH KBAaHTOBOM MEXaHHUKH M COBPEMEHHOM (-
3MKH aTOMOB M MOJICKYJI

10 6

PaSI[eJ'I 8. DIeMEeHTHI KBAHTOBBIX CTATHCTUK U (I)I/I3I/IKa TBépI[OFO

TCJ1a

10 6

Pasznen 9. OcHOBBI (DM3HKH s/Ipa M JIEMEHTAPHBIX YaCTHUIL 8 6

Hroro:| 288 102

o1

o1 84

4.2.2. ConepxkaHue pa3aejoB THCIUILIHHBI M0 CeMeCTPaM

n/n

HaumenoBanue
pa3aeJia auc-
HUITHHBI

Coz[epmafme JEeKIIMOHHBbIX 3aHATHIA

TpynoemkocTh
B aK. yacax

Cemectp 1

Paspgen 1.

OcHoBHBIE Teopuu (pu3nueckoro Mupa. PuU3ndecKkre BeITNnINHbI
W eJIMHUIBI BeMMYUH. KnHemMaTnka 1 JMHaMUKa ITOCTYIaTeNb-
HOTO ABWKEHUSI MaTepruanbHoi Touku. PaboTta u sueprus. 3a-
KOHBI coxpaHeHUs. KnHemMaTrka u IMHAMHKA BPallaTeIbHOTO
nBmkeHust MexaHunka TBepaoro rena. BcemupHoe tarorenue.

20

Paznen 2.

DIIeMEHTHI MONEKYIISIPHO-KMHETHYECKON TEOPHH UACATbHBIX
razoB. YPaBHEHHUE COCTOSHUS U 3aKOHBI MJI€aIbHOIO ra3a. SIB-
JeHus nepeHoca. TepmoauHamuueckas cuctema. CTEneHu CBO-
00161 MOJIEKYJ. 3aKOHBI TEPMOJUHAMHUKH. DHTPOITHSI.

14

Hroro B 1 cemecrtpe:

34

Cemectp 2

Paznen 3.

DNEKTpPOCTaTHKA B BaKyyMe U BelecTse. [10CTOSHHBIN d1ek-
TpUUYECKUi TOK. MarHUTHOE nosie. 3aKOHbI MarueTusma. /[Bu-
JKEHHE 3apsKEHHBIX YaCTUIL] B MATHUTHOM M JJIEKTPUYECKOM
rosie. MarHuTHBIE CBOICTBA BELIECTBA. DJIEKTPOMATrHUTHAS UH-
JYKITHSL.

30

Paznen 4.

MexaHn4ecKHe U JJICKTPUUSCKUE TaPMOHUYECKHE KOJICOaHNUSI.
CBo0OoIHBIE TApMOHUYECKHE KOJIeOaH sl B KOieOaTeTbHOM KOH-
type. Crioxxenue xonebannii. J{uddepeHnnanpapie ypaBHEHUS
kojieOanuii. BeinyxaeHnsie konebanus. [lepemMenHsii Tok. Me-
XaHUYECKUE M DIICKTPOMArHUTHBIC BOJIHBI. BoTHOBOE ypaBHe-
HUe. DHEePrus ANEKTPOMAarHUTHBIX BOJH. MIMITyIIbC 31IeKTpoMar-
HUTHOT'O IOJISL.

Hroro Bo 2 cemecTpe:

34

Cemectp 3

Paznen 5.

Bounnosast ontuka. Matepdepeniust, audpakims, monspusamus,
JICTIEpCHsl U TIOTJIoNIeHNe cBeTa. KBaHToBast ontuka. Terno-
Boe uznyueHue. @otonsl. Porospext. 3akoHb! PoTodPEKTa.
VYpaBuenue DiiHmTerHa i poTorpderTa. EnuHcTBO KOpITyC-
KYJIIPHBIX ¥ BOJTHOBBIX CBOWMCTB 3JIEKTPOMArHUTHOTO U3ITy4e-
HUSL.

10

Pasnen 6.

Mogens aroma Pesepdopna. JIuneituaTelii ciekTp aroMa BoAo-
pona. O6o0uiennas popmyia bansmepa. Teopus bopa mis
BOJOPOJONOI0OHBIX CHCTEM.

Pazpen 7.

l'unoresa ne Bpoiins, npunnun HeonpenenenHocTH I 'eiizenOep-
ra. BomHoBas Qynknus. Ypasaenue lllpenunrepa mist ctauno-
HAPHBIX COCTOSIHUH.

Pasnen 8.

ITonsATHE O KBAaHTOBBIX CTaTHCTHKaX PepMuOHbBI 1 6030HEI Pac-
npeaeneaue Oepmu-Jupaxa u boze-DliHiTeitHa. DIeMEHTH
30HHOW Teopuu. Pactipenenenne 3eKTPOHOB 110 SHEPreTHYe-
CKHM 30HaM.




Pa3mep, cocTtaB u 3apsig aToMHOTO sjipa. JleekT Macchl U 3HEp-
rus cBs3u. CIIMH ¥ MATHATHBIM MOMEHT sipa. PamnoakTuBHOE 6

9. Paszmen 9. o
M3ITyYSHUE U €r0 BUJIBI. 3aKOHOMEPHOCTH U CBOWCTBA alib(a U
OeTa pacnajZioB ¥ TaMMa-H3JIydeHus. SiepHble peakiuu.
Hroro B 3 cemectpe: 34
Hroro: 102
4.2.3. llpakTHyecKUe 3aHATHS 110 ceMecTpaM
No Tpynoemkocts
l'l/-l'l Pa3znennt TeMaTUKa NPAKTUYECKUX 3AHATHI B aK. Yacax o ceMecTpam
2 3 4
1 Pasren 1 KI/IerMaTI/IKa MOCTYNATEIHHOTO JIBMKEHUS MaTepHalib- 2 i )
HOW TOYKHU
5 Paszen 1 KI/IE-ICM&TI/IK& BpAIaTEIBHOTO JIBUKCHHS MaTePHUaITb- 2 i )
HOW TOYKH
JnHamuka marepuanbHOU Touku. Mmnynsc Tena. M-
3. Pazmen 1 2 - -
yJbC cuiibl. 3akoHbl HploToHA
4 Pabora, 3HEprUs U MOITHOCTH. 3aKOHBI COXPaHECHHUS.
. Pazgen 1 2 - R
CoypapeHue Ten
JluHaMKKY BpaIaTeIbHOTO JABKEHUS TBEPAOTO Tea.
5 Pasren 1 3aKOH COXPaHCHUSI MOMEHTA UMITYJIbca. MOMEHT 5 2 i )
WHEPIIHUU TBEPOTO Tellda OTHOCUTENBHO HETIOABIKHON
ocH
6 Pasnen 1 3akoH Becemupnoro Tsarorenus. HanpskeHHOCTB U TO- 2 ) )
TEHIMAJI TI0JIs TSIroTeHus. 3akoHbl Keriepa
MounekynsapHO-KHHETHYECKast TEOPUS Ta30B. 3aKOHBI
7. Paznmen 2 | upeansHOTO Ta3a. YpaBHEHUE COCTOSHUS UI€AITHHOTO 2 - -
rasa
Yucno creneneit cBoOOIbI MOJIEKYIbI. 3aKOH PaBHO-
8. Paznmen 2 | pacmpeneneHus SHEPruH MO CTETIEHIM CBOOOEI. 3a- 2 - -
KOHBI TEPMOIMHAMUKHU
SIBneHus nepeHoca B TePMOJIMHAMUYCSCKUX HEPaBHO-
9. Paznen 2 1 - -
BECHBIX cricTeMax. PeanbHbIe ra3sl
10. | Pasnmen 3 | 3aKOHBI 2JIEKTPOCTATUKH. - 2 -
HanpsbkeHHOCTh ¥ MOTEHIIMAN JIEKTPOCTATHIESCKOTO
11. | Pasgen 3 | mosis. BeruuciieHue 3j1eKTpOCTaATUYECKHX TIOJICH € - 4 -
MTOMOIIIBIO TeopeMsbl ['aycca
[IpoBOAHMKY H JUINEKTPUKH B JIIEKTPOCTATHIESCKOM
12. | Pasgen 3 | mouse. DnekTpudeckas eMKocTh. KoHmeHcaTopbl. DHep- - 3 -
TS 3JEKTPOCTATUIECKOTO TIOJISt
13. | Paszen 3 3aKOHBI OCTOSHHOTO ANEKTPUIECKOTo ToKa. Pabora n ) 2 )
MOIIIHOCTh ToKa. [IpaBuia Kupxroda.
MarunuTHoe 1moe B Bakyyme. 3akoH bruo-Casapa-
14. | Paszen 3 Jlannaca. Hanpspk€aHocTh MarHuTHOTO mofisi. PaGoTa ) 2 )
IO MEPEMEIICHHUIO MPOBOAHUKA C TOKOM B MAarHUTHOM
nosie. Crsta Amriepa. MarHuTHOE T10JI€ B BEIIIECTBE
15. | Pasnen 3 Cuna Jlopenmna. JIBimkeHune 3apsHKEHHBIX YacTHIL B ) 2 )
MarHUTHOM U 3JIEKTPUYECKOM II0JIe
MarHuTHbIM MOTOK. DIEKTPOMArHUTHAS] UHTYKLIHS.
16. | Pasgen 3 | 3akon ®apajes. PaMka ¢ TOKOM B MArHUTHOM II0JIE. - 2 -
Toku npu pa3MbIKaHUH Y 3aMBIKAHUN [IETTH
MexaHHYEeCKUE H AIIEKTPUISCKUE TAPMOHUICCKHE KO-
17. | Pazmen 4 . - - 1
nebanus. ClnoxxeHne KoJieOaHui,
18. | Pasnen 4 ?HCKTpOMaFHI/ITHHe BoHBL. DazoBas ckopocTh. O0B- ) i 4
E€MHas IIOTHOCTh SHEPTHH AJIEKTPOMArHUTHOTO TTOJIS.




e TpynoemkocTs
l'l/-l'l Pa3znennt TeMaTUKa NPAKTUYECKUX 3AHATHI B aK. Yacax 1o ceMecTpam
2 3 4
Bekrop Ymosa-Iloiitunara
19. | Paszens Hntepdepenius cBeta B TOHKUX Mi€HKax. Komnbia ) i 4
Herotona
20. | Pasnen 5 Judpakiys ceera Ha WeITH, JWMCKE, KPYTIIOM OTBEp- ) i 5
CTHH ¥ IPOCTPAHCTBEHHOH AU(PPaKIIOHHON peméTKe
21. | Pasgen 5 | Ilomspu3saiius u BpallleHHE INIOCKOCTH HOJISPU3aLIUL. - - 2
3akoHbl poTorddexra. YpaBHeHHEe DNUHINTEHHA U1
22. | Pazmen 5 | BHemmHero ¢oroapdexra. MuHOrohoTOHHBIH HOTOI)- - - 2
ekt
23. | Pazgen 5 | OuHeprus, macca u uMITyJbe OTOHA - - 2
HToro no cemecrpam: 17 17 17
Hroro: 51
4.2.4. JlabopaTopHble padoThI
Ne Paznen TemaTuka J1abopaTopHbIX padoT Tpynoemxocrs,
n/n B aK. yacax
1 cemecTp
1. OneMeHThbl TEOPUH NOTPEIIHOCTH. 1
2. 1 MexaHrKa MOCTYNATEIHHOTO IBIKEHS M 3aKOHBI COXPAHEHUSI. 4
3. BpamarenpHoe nBmkeHne. MexaHndeckne KOJIeOaHus W BOJTHBI. 5
4. TepMoarHaMIUECKIE POLIECCH B HACATBHBIX M PEATbHBIX ra3ax. 3
5. 2 TermoBeie TPOIECCH B TBEPIBIX TENIaX M KUIKOCTIX 2
6. SIBNIeHUs IepeHoca B TEPMOIMHAMUYECKHX HEPABHOBECHBIX CUCTEMAX. 2
HToro no cemecTpy 17
2 cemecTp
1. DNeKTpUYeCKOe U MarHUTHOE I10JI€ B BAKYYME U B BEILIECTBE. 5
8. 3 ITocTOSHHBIN 3JIEKTPUUECKUH TOK. 5
9. [lepeMeHHBI AIMEKTPUIECKUN TOK. 5
10. 4 OnexkTpuyeckue KojaeOaHus. 2
HToro no cemectpy 17
3 cemecTp
11. 5 Bomnosas npupopa ceera. KopmyckynspHast mpupo/ia CBeTa. 8
12. 6 OJeMeHTbl aTOMHON (PU3HKH. 2
13. 7 Pu3uka aTOMOB M MOJIEKYJL. 2
14. 8 @Du3uKa NOIYMPOBOJHUKOB. DIEKTPOHHBIE MTPHOOPHI. 5
HToro mo cemectpy 17
Hroro: 51

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBbie paboThl (ITPOEKThI) HE TPETYCMOTPEHBI.

4.2.6 IlpumepHasi rematuka PI'P

Pa3znen 1. ®usuyeckne 0OCHOBbI MEXaHUKH

1. KpuBosnHeHOE JBUKEHNE MAaTEPUATIbHON TOUKH.

2. BpamarenbHoe IBM)KEHUE MAaTEPHATIBHON TOUKH.

Pa3nes 2. OcHOBBI MOJIeKYISIPHON GU3NKHN U TEPMOAMHAMHUKH

1. Pactipenenenue MoJiekys o CKOpocTsM (pacrpezenenne Makcsena).
2. Pacnipenienenrie MOJIEKYI 110 3HEPTUSIM (pacnipeneneHue boapimana).
Pa3zgen 3. DiiekTpru4ecTBO 1 MATHETH3M

1. JIB>keHHE 3apsKEHHOM YaCTHUIBI B AJIEKTPUYECKOM II0JIE.
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2. JIBukeHue 3apsyKEHHOM YacTUIbl B MArHUTHOM TIOJIE.

3. Pacuér napaMeTpoB 3aMKHYTOro KOHTYypa (3akoH buo-Caapa-Jlannaca)

Pa3gen 5. BoaHoBasi 1 KBAHTOBasI ONITHKA

1. BonaoBas onrtuka. IHTEepdepeHius cBera.

2. udpakmus ceera.

Pa3nen 7. DjeMeHTHI KBAHTOBOW MeXaHUKHU U COBPeMEHHOM (PU3UKH ATOMOB H MOJIEKY.JI
1. Teopus atoma BogopoJia 1o bopy u 351eMeHThl KBAaHTOBOW MEXaHUKH.

2. 3apsKeHHas YacTHILla B OJHOPOIHOM MOTEHIIMATIBLHON «SIMEY.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B xozne o0yueHus mpuMeHsoTCs:

Jlekuuu, KOTOpBIE SIBISIFOTCSI OJHUM M3 BOKHEHIIMX BHIOB YUYEOHBIX 3aHSTHHA U COCTABISAIOT OCHOBY
TEOPeTUYECKOl MOArOTOBKU 00yyJaroruxcs. Llenn IeKInoHHbIX 3aHATHI:

-IaTh CHCTEMAaTH3HPOBAHHBIE HAy4YHbIE 3HAHMA IO JUCLMIUIMHE, AaKIEHTUPOBAaTh BHUMAaHUE Ha
HanboJsIee CI0XKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIAPOBATh AKTUBHYIO TIO3HABATEIBHYIO JIESTEIBHOCT  OOYYaIOMIMXCS, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILLICHUSL.

IIpakTuyeckue 3aHATUs. Llenyn MpaKTUYECKUX 3aHATHI:

-COBEpPLIEHCTBOBATh YMEHUS U HaBBIKH PEIICHHS IPAKTUUECKUX 3a/1au.

['maBHBIM conep>kaHUEM 3TOTO BUJA YUEOHBIX 3aHITUH sBIsieTcsl padoTa KaKIoro 0Oydaromerocs o
OBJIJICHUIO NIPAKTUYECKMMHU YMEHUSMU M HaBbIKaMU IIPO(eCCHOHATIBHON J1eSITeIbHOCTH.

JlabopaTtopubie pa6oThl. [{enu 1ab0opaTopHbIX 3aHITHHA:

-yIIIyOUTh W 3aKpENuTh 3HaHMs, MOJTYyYeHHbIE Ha JIEKIHAX U B MPOLECCE CaMOCTOSTENBbHOW padoThl
o0ydaroImuxcst ¢ y4eOHOM 1 HAYYHOH JIUTEPaTypOii;

I'maBHBIM coJiepyKaHUEM 3TOTO BUJA YUEOHBIX 3aHATHH SBIISETCS paboTa Ka)KA0ro 0Oydaromerocs no
OBJIaJICHUIO IIPAKTUYECKUMHU YMEHHUSMH U HaBbIKAMU NTPOGECCUOHAILHOM JIESITEbHOCTH.

KoncyabTanuu (TeKyiiasi KOHCYJIbTaIWsI, HAKaHyHEe dK3aMeHa — 1, 3 ceMecTpsl, 3a4eTa — 2 ceMecTp)
SIBJISIETCST OJHOM U3 (OpM PYKOBOJICTBA y4eOHOM pabOTOM OOYyYaromMXCS M OKa3aHWs MM TIOMOINU B
CaMOCTOSITEJIbHOM M3y4eHUM MaTepHana JUCHHUIUIMHBI, B JIMKBUJALUK UMEIOIIMXCS MPOOENoB B 3HAHUSX,
33JJ0JDKEHHOCTEH 10 TEKYILM 3aHATHSM.

Tekyime KOHCyJbTAallMM MNPOBOJATCS MpeNojaBaTesieM, BEAYLIMM 3aHATHA B Yy4eOHOW rpyrmme,
HAy4YHBbIM PYKOBOJUTEIEM U HOCAT KaK MHIMBUIyaIbHbIN, TaK 1 TPYIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4arOLIMXcsl HaNpaBieHAa Ha YIrioyOJeHHe U 3aKpelvieHHe 3HaHUM,
MOJYYEHHBIX HA JIEKUUSAX W JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO aKTUBHOIO
NPUOOPETEHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOJATOTOBKY K MPEJICTOSIIMM Y4YeOHBIM 3aHATUAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OMEHOYHBIE CPEJACTBA IJISI TEKYIIETI'O KOHTPOJISI YCIIEBAEMOCTN,
IMPOMEXKYTOUYHOM ATTECTAIIUH IO UTOI'AM OCBOEHMUS JJUCIUTIIUHBI

6.1. Oyenounvie cpeocmea 01 camocmoamenbHoOU pabomel U MeKyue20 KOHmMpOoJis

ycnesaemocmu

Pazgen 1. ®usnyeckne 0CHOBbI MEXaHUKH

1. HeunepuuanbHble CUCTEMBI OTCUETA.

2. I'paBUTaliMOHHOE TOJIE.

3. 3axonsl Kemutepa.

4. DneMeHTHI MEXaHUKHN KUIKOCTEH .

5. OcHOBBI cIEUAIBHON TEOPUU OTHOCUTEIBHOCTH.

Pa3zgea 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKHM U TEPMOAUHAMUKH

1. Cratuctuyeckue pacipeesieHusl.

2. PeasibHbIE Ta3bI.

3. ArperatHble COCTOSIHHUS.

4. ®a3oBbIe MEPEXOIbI.



5. CBOMCTBA XUOAKOCTEH

Pa3nen 8. DjieMeHTHI KBAHTOBOW MEXaHUKHU U COBPEMEHHOH (PM3MKHM aTOMOB H MOJIEKY.JI
1. KopnyckynsipHO-BOJTHOBOM JyaJIi3M CBOMCTB BEIIECTBA.

2. I'uniotesa ne-bpoiins.

3. CooTtHomieHue HeomnpeaenenHocrei [ eiizenbepra.

4. BonmnoBas ¢ynkuus. Ypasuenus Llpenunrepa.

5. AToMm Bojiopoa B KBaHTOBOM MexaHuke. KBanToBblie uncia. CiuH 3J1eKTpoHa.
Pa3nen 9. OcHoBBI PU3MKH ATOMHOTO S/IPA M 3JIeMEHTAPHBIX YaCTHIL

1. SInepHble CUIIBI.

2. Mopenu sinpa.

3. MeToabl perucTpanuu paioakTUBHBIX U3TyYCHHI.

4. SInepHble peakuuu.

5. OcHOBBI (PUBHUKH 3JIEMEHTAPHBIX YaCTHII.

6.2. Ouenounvie cpedcmea 011 RNPOBEOCHUA NPOMENCYMOUHOU ammecmayuu (3auema,
9IK3aMeHa)

6.2.1. Ilpumepnoiii nepeuens eonpocos/3adanuii K 3auemy | IKzameny:

dDu3nvecKue 0CHOBbI MEXaHUKHU

1. Kakue cymecTByIOT OCHOBHBIE ()OPMBI U METOJIbI 00PaOOTKH SKCIIEPUMEHTANBHBIX JAHHBIX?

2. Urto Ha3bIBAIOT MOTPEIIHOCTHIO MPSAMBIX H3MepeHHid? UTO HA3bIBAIOT MOTPEITHOCTHIO KOCBEH-
HBIX U3MepeHuil? YTo Takoe cucTeMaTH4ecKue NOrpeHoCcTu?

3. Uro Ha3BIBaeTCS MIHOBEHHOH CKOpPOCTHIO? UTO Ha3bIBaeTCS CpelHEH CKOPOCTHIO IepeMerie-
HUS MAaT€pUAJIbHON TOYKU MPU IPOU3BOJIIBHOM JIBUIKEHUU?

4. Yto Ha3bIBaeTCs YIJIOBOW CKOPOCTHIO M YIJIOBBIM YCKOPEHHEM BpAILCHUS W B KaKUX €IUHU-
11ax OHU U3MEPSIoTCA?

5. CdopmynupyiiTe niepBblii, BTopor u Tpetuii 3akoH HproTona. Kakas ¢pusmdeckas BennunHa
Ha3bIBAETCSI UMITYJILCOM CHUJIbI?

6. Kaxkas ¢m3udeckas BeTUIMHA HA3BIBACTCS UMITYJIbcOM Tesia? B kakux equauiax cucremsr CU
M3MEPSIETCS UMITYJIbC Tea?

7. Urto Ha3pIBaeTCA LIEHTPOM MacC CHCTEMbl MaTepuadbHbIX TOUeK? Kak ABMKETCS IIEHTp Macc
3aMKHYTOM CHCTEMBbI?

8. Uto naspBaroT sHeprueir? [loteHnmansHas >Heprusi. KuHetndyeckass SHEpTHs JBHXKYIIETOCS
Tena.

9. Pabora nmocrosHHOM cvitbl. B kakux enuaunax B cucreme CU uzmepsiercs padora?

10. 3akoH coxpaHEHHS MOJTHONH MEXaHUYECKOU SHEPTUH.

11. Kakas ¢usnueckas BeTUYMHA Ha3bIBaeTCsl MOIMIHOCTHhIO? B kakux enuuunax B cucteme CU
U3MEPSIETCS MOIIHOCTh?

12. Yro Takoe MOMEHT ciibl? UTO Takoe MOMEHT MMITYJIbCa MaTePUAILHON TOYKH? TBEPIOTO Te-
na? Kak onpenensieTcss HanpaBjJIeHUE BEKTOpa MOMEHTa UMITyJibca?

13. BeiBemuTe U ChOpMyTUPYHTE ypaBHEHUE JHHAMHKH BPAIIATSIIBHOTO JBUKCHHS TBEPJIOTO TE-
na.

14. B uem 3akimouaeTcst ¢pu3nyecKkas CylUIHOCTh 3aKOHA COXpaHEHHs] MOMEHTa ummynbca? B ka-
KHMX CHCTEeMax OH BhInoJaHsercs? [IpuBenure npumepsl.

15. ConocTaBbTe OCHOBHBIC YPAaBHEHHSI TUHAMUKH MOCTYMATEILHOTO M BPAIIATEIILHOTO JIBIKE-
HUW, TPOKOMMEHTUPOBAB X aHAJIOTHUIO.

16. Yrto Takoe MOMEHT WHEPIIHH TeJra?

17. KaxoBa posib MOMEHTa UHEPIIUU BO BPAIIATEILHOM JIBHKECHUU?

18. Cdopmynupyiite u nosicaure Teopemy LlteitHepa.

19. Yro Ha3pIBaeTCS MOMEHTOM HWHEPIMU TeJa OTHOCHUTEIbHO HEMOJBHKHOW TOYKU? OTHOCH-
TEJIbHO HENMOABMXKHOM ocu? Kak onpenensercs: HalpaBJIeHUE MOMEHTA CHJIbI?

20. UYro Takoe Bec Tena? B yem oTiimuue Beca Tena ot cuiibl TshkecTu? Kak oObsICHUTH BO3HUKHO-
BEHHE HEBECOMOCTH IPHU CBOOOIHOM IaICHUU?



21. Yro Takoe HaANPsHKEHHOCTD TOJIS TSATOTEHUS?

22. Kakoe mosie TAroTeHus: Ha3bIBaeTCsl OJHOPOAHBIM? LIEHTPAIbHBIM?

23. Tlouemy Tskenoe Teno He majaaer Owictpee jerkoro? Ilokaxkurte, 4TO CHIIBI TATOTEHHS KOH-
CEpBATUBHBI.

OcCHOBBI MOJIEKYJAPHON QU3MKU M TEPMOJANHAMUKHI

1. Yro Takoe naBieHue B )KUJAKOCTU? JlaBieHre — BeTuYrHa BEKTOpHAas WK ckajisipHas? Kakosa
equuuna nasienus 8 CHU?

2. Urto Ha3bIBaeTCS TUHAMUYECKHM JIABJICHHEM? THAPOCTATUYCCKUM JIaBIICHUEM? TOJTHBIM JIaB-
neHuem?

3. Kakue npubopsl cimyxaT Ui U3MEpEeHHUs TUHAMUYECKOTO NABJICHUS? TUAPOCTATHYECKOTO
JABJIEHUsA? MOJTHOrO AABJICHUS B KUAKOCTU? UTO Ha3bIBAIOT JMHHUEHN TOKa B KUJAKOCTU? UTO Ha3pIBarOT
TpyOKoi1 ToKa?

4. KakuM ypaBHEHHEM OIHCHIBACTCS CTAllMOHAPHOE IBUKEHUE UJI€ATbHOMN KUIKOCTH?

Kakoe TeueHune KUIKOCTH Ha3bIBA€TCS JJaMUHAPHBIM, TYPOYJIEHTHBIM?

Kakoii xapaktep uMeeT B3aMOJICICTBIE MOJIEKYJ UAEaTbHOrO raza’?

Kakwne Bam n3BecTHBI (HOPMBI 3aITUCH YPABHEHHSI COCTOSIHUS UICATBHOTO ra3a?
Kakas u3 ckopocteit Monekyn 0oibliie — cpeaHsisi Ui Hanbosee BeposTHas?
KakoBa pazmepHocTs kodpdummenta quddy3un?

10 Kak cBsi3anbl 1pyr ¢ Apyrom Ko3QpGuIueHTs SBJICHU nepeHoca’?

11. Cdopmynupyiite ypaBuenue Ban-nep-Baansca.

12. KaxoB cmbica noctosiHHBIX Ban-nep-Baanbca? Uro Takoe BHyTpeHHee naBnenue? Kakoe 3Ha-
YeHHE IPUHUMAIOT 3TU IOCTOSIHHBIE JJIS1 U1€aIbHOTO ra3a’?

13. O6bsacuure >ddekr Ixoyns — Tomcona. Kakoii apdext Ixoyns — ToMmcoHa Ha3bIBaIOT MO-
JIO)KUTENbHBIM, a KAKOW OTPULIATEIIbHBIM?

14. Yem TepMOIUHAMHYECKHH MOAXOA K PAaCCMOTPEHHUIO (DHU3MUECKUX SBICHHM OTIMYAETCS OT
CTATUCTUYECKOTO ITOAX0aa?

15. JlaiiTe onpeneneHus TEMIIOEMKOCTH, YACTbHON U MOJIIPHOM TEIJIOEMKOCTH BEILIECTBA.

16. IlpuBeaute paznuaHbie (OPMYITHPOBKH BTOPOTO 3aKOHA TEPMOTUHAMUKH.

17. Yro Takoe sHTpomnusa? Kakas cBA3b SHTPONUU CO BTOPHIM HAYAIOM TEPMOJAUHAMUKH? Y KaKU-
T€ CBS3b SHTPOIUU C TEPMOJUHAMUYECKON BEPOSATHOCTHIO.

DJIEKTPUYECTBO M MATHETH3M

1. Bo ckombKOo pa3 KyJOHOBCKasi CuJjia OTTaJIKWBaHHUs MPOTOHOB OOJbIIE CHJIbI UX I'PABUTALMIOHHOIO
NIPUTSDKEHUA?

2. Tlouemy mpu ormvcaHuy MEXaHWYECKOTO JIBFKECHUSI HE YUUTBIBACTCS CHJTA AJIEKTPOCTATHIECKOTO B3a-
MMOJICHCTBHS 3apsIIOB, U3 KOTOPBIX COCTOAT Tena?

3. Tlouemy MOmynmb HaNpsSHKEHHOCTH TIONS TPOTIOPIMOHAICH CTENEHW CTYIIEHHS CHJIOBBIX JIMHHI
HAIPSDKEHHOCTH?

4. Kak dopmymupyercst Teopema ['aycca s 3apsisioB, IOMEIIEHHBIX B CPETy C TUIEKTPUUECKOM Mpo-
HMIIAEMOCTBIO € ?

5. Coopmymupyiite Teopemy ["aycca B muddepeHImansHol hopme.

6. Tlocrpoiite Tpadik 3aBUCUMOCTH JAMAICKTPUIECKON MPOHHUIIAEMOCTH CETHETORJICKTPHUKA OT HAIIpsi-
YKEHHOCTY BHEIIIHETO MOJISL.

7. OteHHTE IEKTPOSMKOCTh 3eMJTH, cunTas ee chepoi.

8. Uro Takoe cTOpOHHHE CUJIBI U KaKOBa UX MpHpoaa?

9. B dyem 3akimovaercs pU3NUECKUI CMBICT SJEKTPOIBUKYIIIEH CHIIBI, IEHCTBYIONICH B TIeTTH?

10. Hamummmre 3akonsl Oma u Jlxxoyns—Jlenna B nmuddepernuansHoit Gpopme.

11. Kax ¢popmynupyrorces npasuna Kupxroga?

12. Yemy paBeH U Kak HaIllPaBJICH MArHUTHBII MOMEHT PaMKH C TOKOM?

13. Yemy paBHa pabota cuiibl JIopeHIla mpu IBHKEHUH MPOTOHA B MATHUTHOM T10J1e?

14. Bo3zHukKaeT 1M MHAYKUHOHHBIH TOK B IPOBOAALIEH pamMKe, MOCTYNATENbHO IBMKYILEHCS B
OJIHOPOJHOM MarHUTHOM IoJie?

15. Kaxosa npupoga 2IC 31€eKTpOMarHuTHON MHAYKLUN?

©Co~No O
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16. Yto Takoe BuXpeBbIie TOKM? BpeaHbl OHU WU TIOJIE3HBI?

17. Tloyemy cepeYHHUKH TPaHC(HOPMATOPOB HE AETAOT CIUIOIIHBIMU?

18. Yto Takoe nuaMarHeTUKH? mapaMarHeTUku? B dyem paznuuue ux MarHUTHBIX CBOMCTB?

19. Yto Takoe HamarHMueHHOCTH? Kakas BeMU4MHA MOXKET CIIY)KUTh €€ aHAJIOTOM B 3JIEKTPOCTa-
THKE?

20. H3o00pa3ute U MOSICHUTE METIIO TUCTEepe3rca (heppOMarHeTHKa.

Kose0anus 1 BOJIHBI

1. Yro Ha3pIBaeTCs KonebaHueM (KoneOaTeIbHBIM JABKeHHEeM)? UTo Ha3bIBaeTCs MEPHOTUICCKIM
NBIKECHUEM?

2. SlBusercs MM TEPUOJUYECKOE JBMIKEHUE KoseOaTenbHbIM? SIBisercs M KosiebaTenbHOe
JBYDKEHUE NTEPUOANYECKUM?

3. Kakue konebGaHMs Ha3bIBAIOTCS TAPMOHHYECKUMH? 3alHIIUTE YpaBHEHHE TapMOHHYECKUX
KoJeOaHuH.

4.  Yro Takoe aMIUTUTYAA, TIEPUO/I, YACTOTA U (pa3a rapMOHUYECKHUX KOJIeOaHUit?

5. Yro Takoe MaTeMaTHYECKUH, IPYKUHHBIM U GU3NUECKUN MAITHUK?

6. 3anmummre nuddepeHmaNbEHOE ypaBHEHNE CBOOOIHBIX TAPMOHUYCCKUX KOJICOaHHH 3apsiaa B
LC— kxoHType, ero pemenue. Kak n3aMeHs0TCs coO BpeMeHeM TOK U HampsbkeHue B LC— konType?

7. Kakue mporecchl TpOUCXOIAT IpU CBOOOIHBIX TAPMOHUYECKUX KOJIEOAHUSX B KojeOaTesb-
HOM KOHTYype?

BoJsiHOBasi 1 KBAaHTOBAsl ONTHKA

1. KaxoBBI OCHOBHBIE CBOWCTBA DJIEKTPOMArHUTHBIX BOJTH?

2. HabGmonmaercs nu aucnepcust 3J€eKTPOMAarHUTHBIX BOJIH B Bakyyme? B cpene? OtBer 060cHO-
BaTh.

3. B uyewm 3aximouaercss MONMEPEYHOCTHh JJIEKTPOMArHUTHBIX BOJH? B dem Qusmueckuii cMbica
BekTopa YMoBa-Iloiitunra?

4. He npoTUBOpEUUT JU SIBJIEHHE MHTEPPEPEHLNN 3aKOHY coxpaHeHus sHepruu? OtBeT o0oc-
HOBATb.

5. KakoBbl yciioBus 11 Ha0Jt01eHUsI UHTEP()EPEHIIMOHHBIX MAaKCUMYMOB U MUHUMYMOB?

6. Ilpu xakom ycrmoBuM HaONrOfaeTCsl 4eTKas MHTepEpeHIMOHHAas KapTHHA, co3JaBaeMas Ha
9KpaHe JIByMsI KOT€PEHTHBIMU UCTOYHUKAMHU.

7. Tlouemy B mpupoie MOXKHO HaOIIO1aTh PaJyKHO OKPALIEHHbIE TOHKHE TVICHKHU?

8. Ilouemy audpakius 3ByKa NOBCETHEBHO OoJiee 3aMeTHa, yeM audpakuus cBera’?

9. PaznuuaroTcs aM JUQpPaKIUOHHBIE KAPTUHBI HA KPYTJIBIX OTBEPCTUSAX Pa3HBIX pajinycoB?

10. Kax m3MmeHuTCs AUQPAKIMOHHAS KapTHUHA, €CJIM YMEHBUINTh IIUPHUHY IIesed, He MEHss 1o-
CTOSIHHYIO PELIETKN?

11. Kax u3meHHUTCS AMPPAKIMOHHAS KapTHHA, €CIM YMEHBIIUTh MOCTOSHHYIO NU(PaKINOHHON
pEILIETKH, He MEHss 00I1lee YHCIIO €€ ITPUXOB?

12. Ot 4ero 3aBUCHUT pa3pelaroiiasi CilocOOHOCTb 0ObEKTHBA?

13. Kak npakTHuecKu OTINYUTH JMHEWHO MOJISPU30BAHHBIN CBET OT €CTECTBEHHOTO?

14. Ha myTu ecTeCTBEHHOI'O CBETa PACIOIOXKEHBI MOJIIpU3aTop U aHamuzarop. Kak mamensercs
MHTEHCUBHOCTb CBETA Ha BBIXOJI€ CUCTEMBI, €CJIM aHAJIN3AaTOP BpallaTh BOKPYT Jy4a, OCTaBJIsAsA NOJsIpHU3a-
TOP HENOJIBUKHBIM?

15. EcTecTBEHHBIN CBET NaJacT Ha TPaHULy «BaKyyM — AUDJIEKTPUK» MoJ yrioM bprocrepa. Ilox
KaKMMH YTJIaMH PacIpOCTPAHSAIOTCS OTPAXKEHHBIN U MPEJOMIICHHBbIN 1yun? Kak OHM NMOJIspu30BaHbl?

16. Kakue THUITBI OJSPU3ALMOHHBIX MPU3M BaM W3BEeCTHBI? KakoBbI NPUHIUIIBI UX pabOTHI?

17. Kaxoe sBneHue ucnoib3yercs B mpusme Hukouns 11 rameHus o1HOTo U3 Jiyueit?

18. Yro Taxoe nossgpoupl? Kakossl ux npeumymecrsa? Hengocratku?

19. IlouyeMy npu NPOXOKACHUU CBETA YEPE3 MPU3MY IMPOUCXOIUT €ro pasyioxkeHue B crnektp? Ka-
KOB XapakTep 3TOr0 CeKTpa’?

20. B 4em cyTh HOpMaIBHOU qUcTiepcHU? AHOMAJIBHOW nucnepcuun’?

21. Moxer Jiu TOTJIONICHNE CBETa BbI3BaTh HarpeBaHue BemecTBa? KakoB (usnueckuii cMmbich
Kod(durmenTa moraomenus cera?
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22. Kak o0bsicHuTh TONy0OO0# 1BeT HeOa? [loyemy Ha 3akate u Bocxonae CoOJIHIIE KaKeTCs Kpac-
HBbIM?

23. Tloyemy B CUTHaJIM3alMU MPEUMYILIECTBEHHO UCIIOJIb3YETCSl KPACHBIN CBET?

24. Yto Takoe TemioBoe u3iyueHue?

25. Uro Takoe abCOIIOTHO «UYE€PHOE TEJI0»?

26. Kak momyuyena ¢opmyna Panes-/[xunca? OObsiCHUTE TPYAHOCTH, BO3HHUKILIUE MPU OOBICHE-
HUU 3aKOHOB TEIIJIOBOT'O U3JTyYEHUS B paMKaX KJIACCHUECKOH (hU3HKH.

27. KakoBa cBsI3b MEX]ly BOJTHOBBIMHU XapaKTEPUCTUKAMU CBETA (4acTOTA, JAJMHA BOJHBI) U KOP-
MyCKYJSIPHBIMU XapaKTepUCTUKaMH (POTOHA (IHEPTUSL, UMITYIC)?

28. Uro Takoe «kpacHas rpanuia» Gporodddexra?

29. 3aBUCHUT U KUHETUYECKasl SHEPIrusi (POTOIIEKTPOHOB OT MHTEHCUBHOCTH IMajaromiero Ha ¢o-
TOKAaTO[| CBETA?

30. Yro takoe 3¢ dext Komnrona? [louemy rddext Komnrona He Habar01aeTCs 17151 CBETa B BU-
IMMOM JHaIra3oHe?

DJIeMeHTbl KBAHTOBOM MEXaHUKHU M aTOMHOMN (PM3MKH

1. Pacckaxurte 0 KOPILYyCKYJIIPHO-BOJIHOBOM Ayanu3Me B MUKpomupe. B 4uém 3akitouaercs ru-
noresa ae bpoina? Kak onpenensercs ajiHa BoaHbI e bpoitnsa?

2. Yro Ha3bIBAaETCs YCIOBHEM HOPMHUPOBKHU?

3. Kaxkoii pusndeckuii cMbICII UMeET BOTHOBAsT PYHKIIHS?

4. Kakue (pusznyeckre BEeITMUNHBI 1 KAKUM 00pa30oM CBS3BIBAIOT COOTHOIICHHS HEOTIPEICICHHO-
creit I'eiizenOepra?

5. Kak onpenensercs KuHeTH4eCKasi 3HEPTUs B KBAHTOBOM MeXaHUKe?
Hanummwre ypaBuenue llpenunrepa ast cTallMOHAPHBIX COCTOSHUM 2JIEKTPOHA (YACTHIIBI).
Kakoii sHepreTrueckuil ypoBeHb Ha3bIBA€TCS BHIPOXKIECHHBIM?
Yro Takoe MOTEHIHAIbHAS «IMay?
Yemy paBeH KOIPOUIMEHT OTpak€HUsI OT MOTEHIUAIBHOTO «Oapbepa»? UeMy paBeH K03(-
(I)I/ILII/ICHT ponycKaHus (po3pavyHocTH)?

10. Yemy paBen koaddumpenT npospauyHoctu D moreHnuansHOro «Obapbepa» TonmmHon d s
clly4yasi BBICOKOTO «Oapbepa»?

11. Kakoe siBIeHHE HAa3bIBAETCSI TYHHEIBHBIM d(hPexTom?

DJIEeMEHTBHI KBAHTOBBIX CTATHCTHK M (PM3HKA TBEPAOIO Tesa

1. Yemy paBeH MUHUMAaJIbHBIN pazMep siueiiku B (ha30BOM MPOCTPaHCTBE?

2. Kaxkue yactuipl HazpiBaroTcs (pepmMruoHaMu? Kakue yacTuiibl Ha3bIBatoTCs 6030HaAMU?

3. Uewm ornmuaetcs pacnpenencane Oepmu-/upaka ot pactipenencaus boze-DitHmTeiiHa?

4. Yro mokasplBaeT XMMHUYEeCKUH noTeHIMan? Kakue BO3MOXKHbIE 3HaYEHUS MOXET MPUHUMATh
XUMUYECKUN MOTEHIAN Y 6030HOB?

5. Kak Benyr ce6s 003e-ra3 u Gpepmu-ra3 npu BHICOKUX TeMIepaTypax?

6. Kakoii ra3 Ha3pIBaeTCS BEIPOKACHHBIM? UTO Ha3bIBACTCS MapaMETPOM BBIPOKICHHS?

7. Yemy paBHa MakCHMallbHasi KHHETHUECKAs SHEPTHUsl, KOTOPYIO MOT'YT UMETh 3JIEKTPOHBI B Me-
Tase?

8. Uro HazbiBaeTcs ypoBHeM (dHeprueit) ®epmu? Uto HazpiBaeTcs TemmepaTypoii Gepmu?

9. Kak, 3nas temnepatypy @epmu u sHepruto OepMu, onpeaeTuTh — BRIPOKACHHBIM WA He-
BBIPOXKJIEHHBIM SBJIIE€TCS DJIEKTPOHHBIN ra3?

10. Yro mpencraBnser codoit poHOH?

11. Kak onpenensiercs remmneparypa [ebas?

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

13. Kak onuceIBaloT cocTosIHUE AIEKTpoHa B kpuctajuie? Kak npoucxoaut odpa3oBaHue sHepre-
TUYECKUX 30H B KpUcTaie?

14. JaiiTe XapaKT€pUCTUKHU SHEPTETUYECKUM 30HAM 3JIEKTPOHA B KPUCTAJLIE.

15. OO®bsicHUTE C TOYKU 3PEHUS 30HHOM TEOPUU JIEJICHHE TBEPbIX TEJI HAa METAJUIbl, IUIIEKTPU-
KM Y TIOJIyTIPOBOJHUKH.

©®~No
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16.

JlaiiTe ompeneneHre IIUHBI CBOOOTHOTO mMpobdera 3nekTpoHa. Uto Takoe nbipka? UTo Takoe

a¢dexkTrBHAS Macca NIEKTPOHA B KpUCTaILIe?

17.
18.

1.
2
3
4
5.
6.
;
8
9
1

0

11.
12.
13.

Kakue npumecu Ha3piBatoTCs JOHOpHBIMU? Kakue mprMecH Ha3bIBAIOTCS aKLENTOPHBIMU?
Uro Ha3bIBaeTcst paboTON BhIXOaa?

OcHOBBI (PM3UKH AAPA U FJIEMEHTAPHBIX YACTHUIL

B 4em cocrout simepHas mojens atoma Pesepdopaa?

[Touemy sepHast MOA€NIb AaTOMAa MIPOTUBOPEUYUT 3aKOHAM KJIACCUUYECKOU ANEKTPOAUHAMUKH?
KakoBbI cOBpeMEHHBIE NTPEJICTABIECHUS O CTPOSHUH aToMa?

3anumute 06001eHnyto hopmyiy banbmepa ams ciekTpa aToma BOAOPOa.
Cdopmynupyiite 3axkoH Mo3zmnu.

Chopmymnupyiite moctynatel bopa.

KakoBbl pe3ynbTars! onbita @panka — ['epra?

Kakoe cocrosiHue aroma Ha3pIBa€TCs OCHOBHBIM?

Kaxkue cocTosiHusI HA3bIBAIOT BHIPOKIEHHBIMU?

Uro Takoe SHEprusi MOHU3AIMU aToma?

HazoBuTe BUIbI panoaKTUBHOTO U3TYyYEHUSI.

KaxoBa npupopa y - uznmyuenus?

KaxoBa npupona P - uznyuenus? KakoBa npupona o - usnydeHusi? Kak oTKIOHSIOTCS mar-

HUTHBIM TIOJIEM O, -, [ -, ¥ - Tydn?

cn?

14.
15.

16.
17.
18.
19.

Kax ONpCACIINTL CPEAHCE BPCM JKU3HU PAAUOAKTUBHOI'O 3JIeMeHTa?
Kak OMpeacACTCA aKTUBHOCTD PAaJHMOAKTHBHOT'O 3JIEMCHTA U B 4YEM U3MCPACTCA B CUCTEMC

Kak onpenensiercst SkBUBaJIEHTHAs 03a MOTJIOLEHHOIO U3ITy4eHus1?

Kakue snemeHTapHbIe YacTUIIbl Ha3bIBAIOT HYKJIOHAMU?

Kak onpenenuts sHepruto cBs3u siapa?

Yro mpeacTaBifoT co00il M30TOMNbI, NMpuBeaAnTe npumepsl? UTo mpeactaBisioT coboil u30-

Oape1? [IpuBeauTe NpuMepHI.

20.

21
22

23.

24

Yro Ttakoe nedeKT Macchl?

[aiite onpeneneHue siACPHON peaKInH.

KakoBbl 001111€ 3aKOHOMEPHOCTH SIIEPHBIX PEAKLIUI?
Uro Takoe kputudeckas macca?

Kak mpotekaer nenHas siaepHast peakuus?

6.2.2. IIpuMepHbIe TeCTOBbIE 3aJaHNUS K 3a4eTy, IK3aMeHy
Bapuant Ne 1

No
Bompoc Bapuants! oTBeTa
/11
Jnst onpenenenus nojoXeHus MaTepu- 1. Teno orcuera;
1 aJIbHOM TOYKH B 33JJaHHOW CHCTEME OT- 2. Papnyc-BEKTOp 3TOW TOYKHU;
" | cueta HEOOXOAUMO 3a1aTh. .. 3. CKOpOCTb TOUKH;
4. YCKOpeHHe TOUYKH.
Cucrema oTcueTa MOKET CUMTAThCS 1. BemmonasioTcs Bce 3akoHb HeI0TOHA;
2 WHEPLHMAIBHOM, ECIIU B HEW.... 2. Ha teno He NeHCTBYIOT HUKAKHE CHUJIBI;
3. OTCYTCTBYIOT IUCCUTIATUBHBIE CUJIBI;
4. JIeficTBYIOT TONBKO EHTPAJIbHBIE CUJIBI.
Pabora koHCepBaTHBHOM cuiibl Ha 1I000M | 1. PaBHa yObUIM NOTEHUMATBHON SHEPTHH;
3 | 33MKHYTOM MYTH... 2. PaBHa npupamieHnio KHHETUYECKOM SHEePTUH;
3. PaBHa HyII10;
4. 3aBUCHUT OT CKOPOCTH JABUKECHHUSL.
Bri6epuTe BeIpaxkeHue, mpeICcTaBIIsIo- N RT
4. | mee coboit 3akoH MeHieneena- 1. FP= NV
Knaneiipona. A
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Bomnpoc BapuanTe! oTBeTa
n/n
2 -2
Tl 2
3N="N, |
u
4. v =v,(1+at).
Yucnom creneneit cBOOOIbI MEXaHHYE- 1. cBOOOJHO BpaLIAIOIIMXCS YACTEH CUCTEMBI.
CKOI CHCTEMBbI Ha3bIBAETCSl KOJIHUYE- 2. HE3aBHCUMBIX BEJIMYMH, C IOMOIIBIO0 KOTOPBIX
CTBO... MOJKET OBITh 33/1aHO IT0JIOKEHHE CUCTEMBI B IIPO-
5 CTPaHCTBE.
' 3. HE3aBUCUMBIX KOOPAMHATHBIX OCEH B CHCTEME

oTcyerTa.
4. mapameTpoB, OIPEIEIAIOUINX TPACKTOPHIO
JIBUKECHHS CHCTEMBI.

ITepBoe Hauaso (MepBbId 3aKOH) TepMO- | 1. M3MEHEeHHEe BHYTPEHHEH SHEprUU CUCTEMBI U

JUHAMHUKHU YTBEPHKJAET, UTO KOJUYECTBO | €€ TEINIOEMKOCTH.

TEIUIOTHI, COOOLIIEHHOE CUCTEME, MOXKET | 2. yBeJIudeHue e€ BHYTpEHHEH SHepruu U coBep-

HOWUTH Ha... HIeHHEe paboThl IPOTUB BHEIIHUX CHIL.

6 3. U3MEHEHNE BHYTPEHHEHN SHEPTUU OKpYXKaro-
€M cpesibl U COBEPILIEHUE BHEIIHUMU CUIIAMU
paboThI HaJl CUCTEMOI.

4. BO3HUKHOBEHHUE Pa3HOCTH MOTEHINAJIOB, IPU-
BOJSIILEH K IEPEMELICHUIO 3apsiia U3 OJHOM TOY-
KM [IPOCTPAHCTBA B JPYTYIO.
[ToTeHunan 3MeKTPUUECKOro MO YHC- 1. noreHMaNbHON SHEPTUN TOUYEUHOT'O 3apsiaa B
JIEHHO PAaBEH. .. JAHHOW TOYKE IOJIS.
2. paboTe CHII TIOJIS TI0 TIEPEMEIICHUIO €IMHUIHO-
'O MOJIOKUTEIBHOIO 3apsia U3 TaHHOW TOUKH
7. 10Ji1 B OECKOHEYHOCTb.
3. cusie, AeicTByOMIEH Ha 3apsil, TOMEIEHHbIH B
JAHHYIO TOUYKY TOJIS.
4. KUHETUYECKOM SHEPruu NpoOHOIr0 TOYEUHOTO
€AMHUYHOIO 3aps/Ja B JaHHON TOYKE MOJIsl.
Uro Ha3bIBaeTCS UUPKYISALUEH BEKTOPA 1 f E 2
HANPSDKEHHOCTH AJIEKTPUYECKOTO MoJis? L
(L — 3aMKHYTBII KOHTYp, BIOJb KOTOPOT'O 5 f 2E dl
8. BEJETCSA MHTETPUPOBAHUE, E, - TPOEKIMSA 1!
BEKTOPA HAIIPSHKEHHOCTH I10JIS Ha 3. ff ‘ E‘d| _
HarpasJjeHue deMenTa kourypa dl) L
4.{E, dl
L
Chopmynupyiite 3akon Jxoyns — Jlenna | 1. w=ocE.
UISE 00BEMHOM IIJIOTHOCTH BBIIEISIEMOIO | 2. w=cE?.
9. Termia W. 3 WZEEZ-
(o - ynenpHast 3J€KTPONPOBOJIHOCTH TIPO- G
BOJHUKA, E- HAanpsHDKEHHOCTH TTOJIS). 1
4. w= £ c.
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Bomnpoc BapuanTe! oTBeTa

n/n
[ToTok BEeKTOpa MHAYKIUH EOI[HOpOI[HO- 1.  =B/S.

O MarHUTHOTO TOJIs 9epe3 TIOCKYI0 No- | 2. & = BS/2.
BEPXHOCTb S, HOPMaJIb KOTOPOH COCTaB- |3 ¢ — B. &,

10, | JMACT YTOI 0L C BEKTOPOM B, OLPEACIACT- | 4 ¢ — [§§]
cs o hopmyIe....

(S- wiomans pamky, S = S - i, fi— HOp-
MaJlb K KOHTYPY, XapaKTepU3YIOIIas
HaIlpaBJICHUE TOKA B KOHTYpE.)
3axon buo — Capapa — Jlaruaca. .. L Ko 1[al7]
(dﬁ- WHJYKIUSI MAarHUTHOTO TIOJIS, CO3/1aBa- |~ 4m 13
eMas BIIEMEHTOM TPOBOJHNKA dl 10 KOTO- 2 Ko [P1al]
11. | poMy ImpoTekaer Tok |, B TOuke, onpeense- am T3 -
MO paiyc-BEKTOPOM 7° NpOBEACHHBIM H3 | 3 KO [ratr] 7
37IeMeHTa TPOBOIHNKA, |lo —MArHUTHAS TIO- amr 13 T
crosirzast) B CU: 4 Eo 1air]
4T 12
Jmmna Boabl A= 0,5 M. Paznocts ¢a3 1. 7.
12 KoeOaHui AQ I IBYX TOYCK, JIexkKa- 2. 2m.
KX HAa JIyye APYT OT Apyra Ha pacctosd- | 3. 3x.
aun 0,5 M, paBHa: 4. 4.
Paccrostare Mexay aAByMs Toukamu rpo- | 1. 6 m.
3payHON AUAIEKTPUUECKOM cpeabl S=4 M. | 2. 8§ M.
13. | Ioka3zaTens mpenomienus cpensl N=15. | 3.9 m.
OnTuueckast yiuHa mytd L U3 ogHOM 4.10 m.
TOYKHU B IPYT'YIO COCTaBHT. ..
Ecmu 3aKpbITh 77 — 00 OTKPBITHIX 30H 1. yBenuuutcs B Npas.

14, ®peHens, a OTKPHITH TOIBKO MEPBYIO, TO | 2. YBEJIUYUTCS B 2pasa.
AMIUTMTY/IHOE 3HAYEHHE BEKTOPA Hamlps- | 3. HE H3MEHHTCS.
YKEHHOCTH JIEKTPUYECKOTO TTOJISL... 4. ymenpmuTCs B 2 pasa.
[Tpu mageHnu cBeTa Mo yriioM MOTHOM 1. BOJIHBI, MOJSIPU30BAaHHBIE B IIIOCKOCTH, Mapa-
MOJISIPU3AIIIH OTPAXKAIOTCSL. .. JIeTbHOU K TUTOCKOCTH TTaJICHUSI.

15 2.71100bI€ BOJIHBI.

' 3.TOJBKO BOJIHBI, TIOJSIPU30BAHHEIE B TUIOCKOCTH,
MIEPICHIUKYISPHON K MIOCKOCTHU MaICHUS.
4.1TpaBHJIBHOTO OTBETA HET.

[Tpu BHETHEM POTOIPIEKTE CKOPOCTH 1.v Tem Gosnplire, ueM OoJbIIe V U A.
(OTORJIEKTPOHOB L 3aBUCHUT OT YAaCTOThI | 2. L TeM OOJIBLIE, YEM MEHBILE V U A.

16. | mazaromero u3IydeHus v 1 paboThl BbI- | 3.0 TeM GoIbIe, YeM GOJIbIIE V U MEHbIIe A.
xoza (orokaTona 4 ciaeayroumM oopa- 4.v TeM OoJblIIe, YeM MEHBIIE V 1 0onbIIe A.
30M:

W3 cOOTHOLLIEHHS HEOIIPEAEIIEHHOCTEN 1. Bo3pacraer.
['eit3enOepra ciemyeT, 9TO TPU YMEHb- 2. yObIBaer.

17. | mieHuH HEONPEAETEHHOCTH UMITYJIhCa 3. He u3MeHsercs.
YaCTHUIBI HEONPEIEICHHOCTh B €€ KOOp- 4. MeHsIeT 3HaK.
JUHATE. ..

[110THOCTH BEpOSTHOCTH OOHAPYKEHUS 1.~ [y[2.
YaCTUIBI B JAHHOM MecTe npoctpancta | 2. ~ [yt
4.~ |yl2.
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Bomnpoc BapuanTe! oTBeTa
/11
B nopsinke Bo3pactanus MMUPUHBI 3a- 1. MeTai, noaynpoBOJAHUK, AUIIEKTPUK.
19. MpelEHHOM 30HbI, BEIECTBa pacrnojara- | 2. MOJYyIPOBOIHUK, METAIJ, TUIIEKTPHUK.
I0TCS: 3. MOJYIIPOBOJIHUK, TUDJIEKTPUK, METAILI.
4. MUBIIEKTPUK, METAJI, TOJIYIPOBOJIHUK.
MaccoBoe 4Kciio aTOMHOTO siipa — 3TO... | l. YUCIO HEUTPOHOB B SIApPE.
2. YICIIO MPOTOHOB, BXOJAIINX B COCTAB sJIpa.
3. OPSIAKOBBIN HOMEP XMMHUYECKOTO 3JIEMEHTA B
20. MEePUOANYECKON CHCTEME XMMHUECKUX JIEMEHTOB
J.N. Menneneesa.
4. cyMMapHO€ YUCJIO MPOTOHOB U HEUTPOHOB B
spe.
Bapuant Ne 2
Ne
Bompoc BapuanTe! oTBeTa
/11
Kakas u3 npuBeneHHBIX POPMYI COOT- 1. pv= E;
BETCTBYET ONPEEIICHUIO CPEIHEN CKOPO- At 2.
1. | omm? 2.v = vy + at”,
3. v =+2aS;
4. Bce oTBETHI IPaBUIIBHBIE.
Macca Tena xapakTepusyer. .. 1. MHepTHOCTH TeMa Npu NOCTYNaTeIbHOM JBU-
KEHUHU;
2. 2. NHepuurio Tena npu Jr0O0M JTBUKECHUH,
3. BeposiTHOCTb ABUKEHUS;
4. BzaumoieficTBHE MEXKY TEJIaMHU.
[Tpu neHTpanbHOM a0COMIOTHO YIpyroM | 1. BEIMOMHSIOTCS 3aKOHBI COXpaHEHUS TOJIBKO Me-
yaape IBYyX JIBIKYIIUXCSI HABCTPEUY XaHUYECKOM IHEPTUU U UMITYIIbCA;
JIpYT OpYTY IIApoB ..... 2. BINOJHSAIOTCS 3aKOH COXPAaHEHHUsI U MpeBpa-
3 IICHUS TTOJIHON PHEPTUU U 3aKOH COXPAHECHHS UM-
' yJIbCa;
3. BrinonHseTcst 3aK0H COXpaHEeHUs TOJIBKO MeXa-
HUYECKOM JHEpruu,;
4. He BBINOTHSETCS 3aKOH COXPaHEHUSI UMITYJIbCA.
K tepMoanHamMuyeckum napamerpam, 1. 4ucno creneHei cBOOOBI, CPETHSST CKOPOCTh
XapaKTEePU3YIOITUM COCTOSTHUE HI€alTh- MOJIEKYJI ¥ TEMITepaTypa CUCTEMBI U JIaBJICHHE.
HOTO Ta3a OTHOCATCH ... 2. YHCTO CTeNeHel cBOOOIbI, CPEIHSIS CKOPOCTh
4 MOJIEKYJI ¥ TEMITepaTypa CUCTEMBI, IaBJIICHHE U
' 00BEM.
3. 4ucio cTeneHen cBoOOIbI, CPEIHSS CKOPOCTh
MOJIEKYJI U JaBJICHUE.
4. temriepaTtypa, JaBJICHUE U O0BEM.
MomnsipHast TEI0EMKOCTh UI€aTbHOTO 1. monuTponMYecKoOM Iporecce.
5 ra3a paBHa HYJIIO IPH. .. 2. M30XOPHYECKOM TpOIIecCe.
' 3. anpuabaTHYeCKOM MpoIlecce.
4. n300apHOM mpoIiecce.
IIepBoe HaUaJI0 TEPMOAMHAMUKH IS 1. Q=AU+A.
M300apHOTO MpoIecca UMEET BUI. .. 2. Q=AU.
6. (Q, AU, A — moaBeieHHOE TEILIO0, H3Me- 3. Q=A.
HEHUE BHYTPEHHEH 2Hepruu, copepmieH- | 4. A= -AU.

Hasi paboTa, COOTBETCTBEHHO)
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Bomnpoc Bapuantsl oTBeTa
/1
JU1s 57IEKTPOCTaTUYECKOTO 10JIsE BEPHBIM | 1. 1MoJie MOTeHIHAIbHOE.
SIBIISICTCSL YTBEPIKICHHUE. . . 2. paboTa CHJI MOJIsl IPY TIEPEMEIICHUH TOYSYHOTO
7 3apsiia 3aBUCHT OT (HOPMBI TPACKTOPHH.
' 3. mosie BUXpeBoe (COJCHOUIAITBHOER).
4. paboTa cuJI 1oJisi NPy MepeMEIICHUH TOYEUHOTO
3apsijia 10 3aMKHYTOM TpaeKTopuu He paBHa (.
CBsI3b MEX/y HAIIPSHKCHHOCTHIO Eumno- |1 grad(e).
TEHIIMATIOM (@ dJIEKTpocTaTudeckoro mo- | 2. —grad(¢).
JIsL UMEET BUL: a_‘pi’ 6_(p_>+ a_‘pE
8. > > 7 " ox oy 0z
(T, J, k— eqMHUYHBIC OPTHI KOOPAMHAT- o -
HBIX oceil Ox, Oy, Oz NpPsAMOYTOJbHOU 4. ol
CHCTEMBI KOOPJIMHAT)
[Tpu NpOXOKICHUH IEKTPUIECKOTO TOKa | 1. MeTayuiax v MOoJIyIpOBOTHUKAX.
9 IepeHoca BEeIeCTBa HE MPOUCXOANT B... | 2. PacTBOpax AJIEKTPOJIUTOB U Ta3ax.
' 3. pacTBOpax 3JEKTPOJIUTOB M METAILIAX.
4. pacTBOpax JIEKTPOJIUTOB U MOITYIPOBOJHHUKAX.
BriOepuTe mpaBUIIbHOE MAaTEeMaTHYECKOE | 1. JF = [Idl,E].
BBIPQKEHHE 15l CHITBI AMHSPa. 2 dFf = [§’ I dﬂ.
10. (dF- snemenTapHas cuia, B- MalHHTHAA | o 3 I[E, dn-
uaayknus | —cwma Toka, dl-aﬂeMiHT . ai .
JUTMHBI IPOBOTHUKA, O - YTOJI MeX1y B u 4.dF = aB ~dl - sina.
dl)
[ToTok BeKTOpa MAarHUTHOW WHIYKIIUU 1. BEKTOpHOI1 cCyMMe TOKOB, 3aKJIFOUEHHBIX BHYT-
HOJIS yepe3 MPOU3BOJIbHYIO 3aMKHYTYIO pPH JaHHOM MOBEPXHOCTH.
MOBEPXHOCTh PaBEH. .. 2. anreOpanveckoil CcyMMe TOKOB, 3aKITFOUEHHBIX
11. CHapy>kKM JaHHOW MOBEPXHOCTH.
3. HyJTIO.
4. anreOpandyeckoif CyMMe TOKOB, 3aKITFOYEHHBIX
BHYTPH JIAHHOW ITOBEPXHOCTH.
VYpaBHeHue miockoit  anektpomaraut- | 1. Ey= Eoycos(ot - kx).
HOW BOJIHBI, PACIPOCTPAHSIONICHCS B T0- Hy= Hoycos(wt - kx).
JIO)KUTEILHOM HaMpaBlIeHUH OCH X, uMe- | 2. E;= Eqzcos(mt - kX).
1p | €T BHIL Hz= Hozcos(wt - kx).
' 3. Ey= Eoycos(ot - kx).
Hz= Hozcos(mt - kx).
4. Ex= Eoxcos(ot - kx).
Hx= Hoxcos(ot - kx).
Tupuna naTepdepeHInOHHOM oockl B | 1. HOMEpOM UHTEPPEPEHIIMOHHOTO MAKCUMYMaA.
ombiTe FOHTa MOTHOCTBIO OMIpeesseTCs 2. HOMEpOM HHTEP(HEPEHITMOHHOTO MAaKCUMyMa U
CIIEYIOIIUMU TTapaMeTpaMHu: JUTHHOM BOJTHBI A..
13. 3. HOMEpOM UHTEPPEPEHIITMOHHOTO MAKCUMyMa,
JUTMHO# BOJTHBI A, paccTostHueM 0 MEXIy MISTSIMH.
4. UTMHOW BOJIHBI A, paccTostHEEM 0 MKy Iiie-
My, pacctosiuueM | or menedi 1o skpana.
Ecnu B oTBepcTHH auadparmsl, pacmo- 1. Imax.
14, JI0O)KEHHOM Ha IYTH CBETOBOM BOJIHBI, 2 Lo e
YKJIQJIBIBAETCSI TOJIBKO 2 30HBI DpeHens, 2

TO B LICHTPaJIbHOM TOYKE P HKpaHa
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BEKTOP €r0 MFHOBEHHOM CKOpOCTH?

. Kunetnueckas sneprusi;

Bomnpoc Bapuantsl oTBeTa
/1
HaOmIroAaeTcs: .
2
4. Imin.
[ornoueHne cera B BEWECTBE ONUCHI- | 1 | =1 -e*/*
BaeTcs 3akoHOM byrepa ... 2 1= e
(lou | — MHTEHCUBHOCTH CBETA, MaJIaK0- e
15 IIET0 Ha NOIJIOMIAoIMiA cioi BemectBa | 3. | =1 -
" | 1 mpomeanero 4Yepe3 Hero, o — A4 =1 -
KOA((HUIHUEHT MOTIIOIIECHHUS BEIIECTBA, °
X — TOJILIMHA TOTJIOUIAIOIIETrO CI0s Be-
IECTBA)
[Tpu KoMnitoHOBCKOM paccessHuu CBe- 1. yacToTa paccesHHOro KBaHTa YMEHbILIAETCS
Ta... 2. UMITYJIbC PACCESTHHOTO KBAaHTA YBEIHUHNBACTCS.
16. 3. CKOPOCTh pacCesTHHOTO KBAaHTA YMCHBIIIACTCSI.
4. nuIHA BOJIHBI PACCESTHHOTO KBaHTA YMEHbIIALT-
csl.
[Tpu yBenuueHNH HAMIPSKEHUS YCKOPS- 1. ymensmmmres B 10 pas.
17, | TOIETO SEKTPHIECKOTO MOIS B 100 paz | 2. ymenbmutcs B 100 pas.
JUTMHA BOJIHBI J1e bpois 3. yBenuuurcs B 10 pas.
4. HE U3MEHUTCHL.
KBanpat Moaysnst BOTHOBOM (yHKITUT 1.JIOTHOCTH BEPOSITHOCTH MECTOHAX 0K ICHUS
JIEKTPOHA B aTOME |\|/|2 uMmeeT pusnue- | /ICKTPOHA B aTOME.
. 2. BEpOSITHOCTH MECTOHAXOXKACHUS JICKTPOHA B
18 | CKuit cMbica ATOMe.
3. BEpOSITHOCTD AJIEKTPOHY OKMHYTh aTOM, TO
€CTh IUCCOLIMALINU aTOMa.
4. He uMeeT (PU3MYECKOTrO CMbICIA.
B nonynpoBoaHuke ¢ JOHOpHOM npuMe- | 1. qpIpKu.
CbI0 OCHOBHBIM THUIIOM HOCHUTEJEH 3JIeK- | 2. OTHOBPEMEHHO 3JIEKTPOHBI U MOJIOKUTEIbHBIE
19. | Tpuueckoro 3apsizia SBISIOTCS ... HOHBI.
3. MOJIOKUTENbHBIE HOHBI.
4. DIEKTPOHBI.
CKOJIBKO HEMTPOHOB U CKOJIBKO IIPOTO- 1. 226 HeUTPOHOB U 88 MPOTOHOB.
20. | HOB B sIpe pamus 2;2 Ra? 2.226 npoTOHOB U 88 HEUTPOHOB.
3. 88 HelTpoHOB U 138 MPOTOHOB.
4. 88 npoToHOB ¥ 138 HEUTPOHOB.
BapuanT Ne 3
Ne
Bompoc BapuanTtsl oTBeTa
/11
Monyns MTHOBEHHOU cKkopocTH npH kpu- | 1. [lepemertienue, coBepiiaeMoe B €AMHUILY Bpe-
BOJINHEHHOM HEPaBHOMEPHOM JIBUKEHUH | MEHHU;
1. | xapakrepusyer... 2. CKOpOCTb U3MEHEHHUS ITyTH;
3. [Ipou3BOHYIO payc BEKTOpaA IO BPEMEHH;
4. IlyTs.
Kak Ha3piBaercs pusuueckas BenuunHa, | 1. MMmymbce Tena;
2 paBHasi MPOU3BEJAECHUIO MACChI TEJIa Ha 2. IMniysibe cuibl;
' 3
4

. [loreHnmanbHas YHEPrusl.
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Bomnpoc BapuanTe! oTBeTa
/1
Kunernueckas sneprus tena, asuwxyme- | 1. KBagpaty yckopenus;
3 | TocA €O CKOPOCTBIO, MPONOPIMOHATIBHA. .. 2. YCKOpeHuio;
3. KBanpary maccsl;
4. KBagpaty umnyiibca.
Mepoii KUHETUYECKOW PHEPTUM XaoTuue- | 1. 1aBieHHeE.
4 CKOT'O JIBH>KEHUS MOJICKYIT SIBJISIETCSL. . . 2. obbeM.
' 3. IUIOTHOCT®.
4.Temrieparypa.
Cpenusist imuHa cBoOOIHOTO TIpodera ra- | 1. paccrosiHue, KOTOPOE B CPEHEM MPOXOTUT
30BBIX MOJIEKYJI — 3TO ... (mposneraeT) razoBasi MOJIEKYJa MEX]Y IByMS T1O-
CJIEIOBATENbHBIMU COYJAPEHUSIMU C APYTUMU
MOJIEKYJTaMH.
2. paccTosiHUE, KOTOPOE B CPEAHEM ITPOXOJIUT
(mposneTtaeT) razoBasi MOJIEKYJIa 32 OJTHY CEKYHY.
3. paccTosiHME, KOTOPOE B CPETHEM IPOXOIUT
5. (mponeTtaeT) ra3oBasi MOJIEKYJa MEX]Y IByMS TO-
CJIeIOBATEIbHBIMU COYTaPEHUSIMHU CO CTEHKAMHU
cocyza, B KOTOPOM HaXOJIUTCS Ta3.
4. paccTosiHME, KOTOPOE B CPEIHEM IIPOXOIUT
(mporneTaeT) ra3oBasi MOJIEKYJa MEX]Y IBYMS T10-
CJIeI0BaTEIbHBIMU COYJapEHUSIMHU JTMOO0 CO CTEH-
KaMHU COCyZa, B KOTOPOM HAaXOJUTCS Ta3, 100 C
JPYTMMH MOJIEKYJIaMH.
[lepBoe Hauano TEPMOAMHAMUKH JIJIs1 1. Q=AU+A.
aanabaTHOTO MPOIECCe UMEET BUI. .. 2. Q=AU.
6. (Q, AU, A, - moaBeeHHOE TEILIO, H3Me- 3. Q=A.
HEHUE BHYTPEHHEN sHepruu, copepuieH- | 4. A= - AU.
Hasi pab0Ta, COOTBETCTBEHHO)
Paznienenne pa3HOMMEHHBIX 3apsS0B B 1. 3JIEKTPOCTATUYECKOM 3aLIUTOM.
7 IIPOBOJHMKE IO IEHCTBUEM BHEIIHETO 2. BNIEKTPOCTATUYECKON HHIAYKIIUEH.
" | DJIIEKTPOCTATUYECKOTO OISl Ha3bIBAET- 3. uHBEpCUEH.
csl... 4. SNEKTPOCTPUKIIMEH.
Teopema ["aycca aiist anexkTpocTaTuye- - = 1 o
CKOTO IOJIsl B BAKyyMe BbIpaxkaeTcst pop- L iE -dS = ot ' EQi :
MYJIOH. .. 1 : )
2 fE-d5==-2Q .
8. S 0
3. fE-dS==-3Q
S 80 i=1
— 1 o=
4. {E-dS==-3Q..
S gy i=l
3akoH Oma B nuddepenunansHoi hopme 11— u
HMEET BU: R
(U — Hanpspxenue; | — TOk Ha y4acTke 2 |- Ed
9. 1enu conporuBienueM R; E — "R
HaIPSHKEHHOCTD JIEKTPUYECKOTO T1OJIS B §]
conpoTuBieHun amuHoi d; J— 3.J= RS
TIIOTHOCTH TOKA B CONPOTUBIICHUH C TIO- |, ]-) —y B
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Bomnpoc BapuanTe! oTBeTa
/1
MEPEYHBIM CEUCHUEM S; Y - yAelbHas
AJIEKTpUYECKasi IPOBOJIUMOCTb).
MarsnuTtHoe 1ojie BHyTpU COJICHOU/IA, 1. yObIBaeT K OCH COJICHOUA.
UMEIOILIETO TMaMeTp MHOTO MEHBIINHI ero | 2. BO3pacTaeT K OCH COJICHOUA.
10. | pnuHEL... 3. BHYTPH paBHO HYJIIO, CHAPYKU OTIUYHO OT HY-
Jsl.
4. mpaKTU4EeCKH OAHOPOIHO.
MomeHT crunbl 1\7 JIEUCTBYIOIINM HA KOH- | 1. (§, ﬁ) tga.
Typ C TOKOM C MArHUTHBIM MOMEHTOM P B | 2. [B, p].
11. OJIHOPOHOM MArHMTHOM II0JIE B, paBeH: | 3. —[ﬁ, E]
(OL- yron Mexny Bextopamu B u B) 4. |3, E]
BosnroBoe uucio K onpenensercs, Kaxk. .. 1 2n
o
2, 21
12. ®
3. 2A
27
T
Pasnocth a3z A@ n1Byx nHTEpPEepeHIU- 1 2 n
OHHBIX JTy4eil, UMEIOIIUX ONTHYECKYIO 3
13. | pa3HocTh X0ma A = EK ; paBHa: 2. 2m.
2 3.3m.
4. En :
4
Merop 308 @peHens npeanonaraer, 4To | 1. B3aMMHO yCHIIMBAIOT APYT Apyra.
BOJIHBI OT JIBYX COCE/IHHX 30H.... 2. B3aUMHO OcHa0JIsI0T APYT Apyra.
14. 3. HE OKa3bIBAIOT HUKAKOTO BIMSHUSA APYT Ha
Apyra.
4. MOTYT YCWJINTH WJIM OCITaOUTh IPYT ApyTa.
SIBneHue qucnepcuu CBETOBBIX BOJH — 1. Hanmo’KeHNe KOTePEHTHBIX BOJIH
3TO... 2. 3aBUCUMOCTb TIOKa3aTelisl MPEeTOMIIEHUS OT
CBOMCTB CpEJBbL.
15. 3.3aBUCUMOCTb MOKa3aTeNs MPEIOMIICHUS OT Ya-
CTOTBI CBETA
4. 3aBUCUMOCTb TIOKa3aTellsl MPeTOMIIEHUS OT UH-
TEHCUBHOCTH CBETA.
TemmnepaTypa abCoJIIOTHO — YepHOTO Tena | 1. yMeHblIuiach B 2 pasa.
16, | U3MEHMIACH OT 600K o 1800 K. I1pu 2. yMeHbILIUIach B 3 pasa.
" | 5TOM JUIMHA BOJIHBI, HA KOTOPYIO IPUXO0- | 3. YMEHBIIMJIACh B 4 pasa.
JIUTCS MAKCUMYM HM3J1y4YEHHUS. .. 4. yBennuwmiack B 3 pasa.
JnuHa BosHbI 1 bpoins A yacTupl, 1. Ax=2-nw-h-p.
obnanaromeit maccoit M, onpenenserca: | 2. A=h- (m-v)=2-m-h-p.
17. (FI[C p - MOAYJIb I/IMI‘IyJ'Ibca) 3. th/(m-o)zh/ p=2~n~h/ p.
4, x=h-(m-v)=h-p=2-w-f-p.
Kakwue 3Ha4eHUs MOXKET IPUHUMATH Op- 1.1=01..n.
18. | GutanbHOe kBaHTOBOE UKCio | B cocros- |2, | =0+1,42....+n,
HUU C IJIaBHBIM KBAHTOBBIM YHCIIOM N? 3.1=01..,n—1.

N
o




i Bomnpoc

BapI/IaHTBI OTBECTa

4.1 =+n.

B nonynpoBoaHMKE ¢ aKLIENTOPHOM IpHU-
MEChI0 OCHOBHBIM THIIOM HOCHUTEJEH

1. apipku.
2. OTHOBPEMEHHO 3JICKTPOHBI U TTOJIOKHUTEIIHHBIC

19. | a;mekTpuvecKoro 3apsiaa SBISIOTCS ... HOHBI.
3. TIOJIO)KHUTEITBHBIC HOHBI.
4. OTpHIIATEIIbHBIC HOHBI.
[Ton sHEprueii cBs3M sApa MOHUMAIOT Ty | 1. sapa Ha OTHENbHBIC HYKJIOHBI U yIAICHHS UX
SHEPIHI0, KOTOpast HeOOX0IMMa IS pac- | Ha pacCTOSTHHUE, HA KOTOPOM OHU HE B3aUMO/ICH-
HICTUICHUSL. . .. CTBYIOT.
20. 2. sApa Ha OTICIbHBIC TIPOTOHBHI.

3. siApa Ha OTJIeNIbHBIC HEUTPOHBHI.
4. sinpa Ha OTJIEIbHBIC POTOHBI U YIATCHUS UX
Ha PacCTOSIHKUE, Ha KOTOPOM OHU HE B3aMMO/ICH-

CTBYIOT.

6.3. Onncanue nmokasareJsieil U KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, ONIUCAHUE

IIKAaJ OIICHUBAHHUA

6.3.1. Kputepun oueHOK MPOMEeKYTOUHOM aTTecTAlUH (IK3aMeH)

Onenka

«@»
(Hey10BJIETBOPUTE/ILHO)

Iloporosbliii ypoBeHb
OCBOCHHSI

¥YrayoJaeHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHb OCBOCHHSA

«3»
(Y10BJ1E€TBOPUTEIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAYUTEJILHON YacTH
Marepuaia, JOImycKaeT
CYIIIECTBEHHBIE OIIMOKA B

CTyneHT mOBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHOi
JUCIUILTAHBI, TOTTYCKaeT

CTyneHT XOpoIo 3HaeT

MaTepua, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JoIycKas

CTymeHT B MOJTHOM
00BEMe 3HaEeT MaTepHal,
TPaMOTHO | T10
CYIIIECTBY U3JIAraeT €ro,
HE JIOIyCKas

HEKOTOPBIE HETOYHOCTH B CYILIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha N
BOIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIPOC
He ymeer HaxonuTs Wnorga Haxogut YBepeHHO HAXOOUT bezommbo4yno HaxXOIUT
pereHns OOJIBIIMHCTBA pelieHus, pelieHns, perieHus,
IIPENYCMOTPEHHBIX IPEAYCMOTPEHHBIE IIPENYCMOTPEHHBIE IIPENYCMOTPEHHBIE
porpaMMoit 00yueHust MPOTrpaMMoii 00y4eHUs porpaMMoi 00y4eHHsI IIpOrpamMmon
3aJlaHu’ 3alaHUN 3alaHuA oOyueHus 3agaHui
BonsmmHCTBO [IpenycmoTpeHHbIE IIpenxycMoTpeHHBIE [IpenycMmoTpeHHbIE
IIPENYCMOTPEHHBIX pOrpaMMoii 00y4eHust MpOTrpaMMoii 00ydIeHus NporpaMMoin 00y4eHusI

MpoOrpaMMoi 00ydeHus
3aJIaHUI HE BBIIOJIHEHO

3aJaHHA BBIIIOJITHCHBI
YAOBJICTBOPUTCIBHO

3alaHud YCIICIIHO
BBITIOJTHCHBI

3aaHrd YCIICIIHO
BBITTOJTHCHBI

Hpumepna;l WKaila OueHU6AaAHuA 3HAHUIL 8 MECM OGO ¢0pM€.‘

KosimuecTBO NpaBUJIbHBIX 0TBETOB, %0 Ouenka
0-49 HeynosnerBopurenbHO
50-65 Y 10BIETBOPUTEIBHO
66-85 Xopoio
86-100 OTtnuaHO
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6.3.2. Kputepuu o1ieHOK NPOMeKYTOUYHOI aTTecTaAlMu (3a4eT)

Ouenka Onucanue
[Mocenienue 6onee S0 % NEKIMOHHBIX M TPAKTUYECKHX, JTA00OPATOPHBIX 3aHATHH;
CTYIICHT TBEpPJIO 3HACT MaTepual, TPaMOTHO H TI0 CYIIECTBY H3JIaraeT ero, He J10-
3auyTeHo IyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; BCE MPETyCMOTPEHHBIE
IporpamMMoii 00yUYCHHUS 3aIaHusI BBIIIOJIHEHBI, KAYECTBO UX BBIMOJHEHUS 0CTa-
TOYHO BBICOKOE; B TCUCHHE CEMECTPa BBIITOJIHUI TBOPUYECKYIO padoTy.
[Tocemenne menee 50 % JTEKIMOHHBIX U MPAKTHYECKUX, JTAOOPATOPHBIX 3aHATHH;
CTYJICHT HE 3HAeT 3HAYUTEIBHOM YacTU MaTepuana, J0MycKaeT CyIeCTBCHHbIC
He 3aurteno OLIMOKH B OTBETaX Ha BOIPOCHI; OOJIBIIMHCTBO NPEIYCMOTPEHHBIX IPOrpPaMMOi
00yueHHs 3aJaHUi HE BBIMOJHEHO, KAYECTBO MX BBIMOJIHEHHUS OLICHEHO YHCIIOM
0ayIoB, OJTM3KIM K MUHUMAIIEHOMY.

Ilpumepnaa wkana oyeHusaHuA 3HAHUIL 8 mecmosoul popme:

KoauyecTBO NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 He 3aureno

50-65 3auTeHo

66-85 3auTeHo

86-100 3a4TeHo

7. VUEBHO-METOJIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHMUIIIAHBI

7.1. PekoMeHnayemas JuTeparypa

7.1.1. OcHoBHas1 IUTEpPaTYypa

1. Tpodumosa T.U..Kypc ¢usuku : yued. mocobue [Dnekrponnsiii pecype]/ T.U.Tpodumosna. -
21-e m3., ctep. - M. : Akagemus, 2015. - 560 c. u mpen.u3 . (2008, 2007, 2004, 1997)

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

2. Hermadp A.A. Kypc ¢usuku : yued. mocobue [Dnextponssii pecypc]/ A.A.[ernad,
b.M.SBopckuit. - 5-e u3zn., crep. - M. : ACADEMIA, 2005. - 720 c.u npea. uza. (2003, 2002, 2001, 1998)

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

3. CasenseB U.B. Kypc ¢uzuku : yue6. mocobue: B 3 1. T.1. Mexanuka. MonekynspHas ¢pusuka
[DnexTponnsiit pecypc]| /U.B. CaBenweB — U3a. 5-e, crep. - CI16.[u ap.]: Jlans,2016. - 352 c.u npen. usm.
(2008, 1998, 1989)

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

4. Cagenbe U.B. Kypc ¢pusuku : yued. mocodue: B 3 1. T.2. DnexrpuuectBo. Konebanus 1 BOJIHbBI
[2nexTponHsIil pecypc]| /U.B. CaBenweB — U3n. 4-e, crep. - CI16.[u ap.]: Jlanp,2016. - 480 c.u npen. 3.
(2008, 1998, 1989)

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

5. CasenpeB U.B. Kypc ¢usuku : yueb. mocobme: B 3 1. T.3. KBanToBas omrmka. ATOMHas
¢usuka. Ouzmka TBepmoro Tena. PuU3MKa aTOMHOTO SApa W AJIEMEHTAPHBIX YaCTHUI[ [DIEKTPOHHBIN
pecypc] /U.B. CaBenbeB — U3na. 4-e, crep. - CII6.[u np.]: JIanp,2016. - 308 c.u mpexn. uzn. (2007,1989,
1987)

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

7.1.2. lonoTHUTEBHASI IUTEPATypa

1. UpogoB W.E. 3amauu mo oOmieit ¢usmke [DneKTpoHHBIM pecypc] : yueb.mocodue / U. E.
Hponos. - Mocksa: Jlans, 2009. - 416 c.— 434 c. u mpex.u3a. (2007, 2004, 2003, 1988)

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

2. MycradaeB A.C. BBemenue B suepHyro (Gu3MKy: ydel. mocobwe [DIeKTpOHHBIA pecypc]
/A.C.Mycradaes. H.C.ITmenko; Har. munep.-coipbeBoit yH-T "I'opnbriii”. C-116.: ['opn.yn-1, 2013.-132 c.

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/
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3. Uypkun 10.B. ®usuka tBepmoro tena: yued. mocodbue [Dnektponnslii pecypc]/ F0. B. Uypkun,
C. B. Cy66otun ; C3TV. - CII6. : U3n-Bo C3TY, 2008. - 144 c.
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

7.1.3. YyeOHO-MeTOAHYEeCKOe o0ecredeHue

1. ®usuka. Axycruueckuii d3pdext Jloriepa (¢ KoMIbOTepHBIM HHTEpPEiicom). MeTonndeckue
yKazaHusi K JaboparopHoil pabote. [Onextponnsld pecypc] / Cankr-lIletepOyprckuii  TOpHBIMA
yuuepcuteT. Coct.: B.B. ®unak, E.C. Jlomakuna. CII0, 2017. 19 ¢

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

2. Owusuka. 3aTyxawolipe KpyTWIbHbIE KojieOaHusi. MOMEHT wuHEepuuu (C KOMIBIOTEPHBIM
uHTepdeiicom): MeTonuueckne ykasaHus K JabopaTopHod pabore [Dnextponnsli pecypc| / CaHKT-
[letepOyprckuii ropusiii 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. ®ms3uka. Mexanuka. Coynapenue ten: Meroaudeckue ykasaHus K Ja0OpaTOpHBIM paboTram
[Dnextponnsblii pecypc] / Cankr-IletepOyprekuii ropusiii yauusepcurer. Coct.: H.H. Cmupnona, B.B.
®unak. CI16, 2017. 20 c.

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

4. duszuka. BomHoBas ontuka. KomiuiekcHOe HCCieIOBaHUE TMOJSPU3ALUA CBETOBBIX BOJIH:
Metoauueckue ykaszaHus K JlabopatopHoi pabote [DnextponHblii pecypc] / Cankt- IletepOyprekuii
ropusblil yaueepcuteT. Coct.: A.}O. I'pabosckuii, A.FO. Eroposa. CII06, 2017. 16 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-64.pdf

5. ®usuka. BomHoBas onrtuka: Meronudeckne yka3aHds K pacdeTHO-rpauyeckuM paboTam U
BapHaHThl 3ajaHuil [DnekTpoHHbIl pecypc] / HamuoHanbHBIH MUHEPaIbHO-CHIPHEBONH YHHUBEPCUTET
«["opnbiity. Cocrt. C.C. Ipomxkun. CI16, 2015. 29 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 83.pdf

6. ®usuka. Hurepdepomerp Dabpu-Ilepo: Meronmveckne ykazaHus K JaOOpaTOPHOMY
npakTUKyMy [DnextpoHHblii pecypc] / Cankr-IlerepOyprekuit ropusiii ynuepcuter. Coct.: C.B.
Eropos, A.C. 1Banos. CII0, 2016. 43 c.

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

7. ®uzuka. Mexannueckue KojaeOaHusi U BOJHBI: MeToandecKue yKa3aHus I CaMOCTOSTEIbHOM
pabote [DnekTpoHHBIN pecypc] / HarroHanbHbli MUHEpalIbHO-ChIpheBON yHUBEpcUTET «I opHBIH». COCT.
H.H. Cmupnosa. CII6, 2015. 18 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 82.pdf

8. ®usuka. OnpeneneHre KOXPPUIMEHTA TTOBEPXHOCTHOTO HATSHKEHUSI METOJIOM OTPBIBA KOJIBIIA:
Mertoanyeckue ykazaHusi K J1abopatopHbIM pabotam [DnexktpoHHbli pecypc] / Cankr- IletepOyprekuit
ropubiii yauBepcutet. Coct.: MLIO. Koxokaps, E.I'. Boakaiino. CII0, 2016. 26 c.

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

9. ®msuka. Ompenenenue Kod(h UIMEHTA YINPYTOCTH W3 TMPOTUOA CTEPXKHS MPSMOYTOIBEHOTO
ceueHus: MeToauueckue ykaszaHus K JabopaTopHoil pabote [DnexkTpoHHblid pecypc] / CaHKT-
[TerepOyprckuii ropubrit yausepeuret. Coct.: A.C. UBanos, A.b. ®enopmos. CII6, 2017. 11 c.

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

10. ®wusmka. OrmpeneneHne MOMEHTAa WHEPIUU MPSIMOYTOJIBHOTO —Iapajulesenumena 1o
napameTpam Koje0aHWi KpPYTHJIBHOTO MasTHMKAa: MeToauyeckrue yKa3aHMs K  BBINOJHEHHIO
nabopaTopHoi paboThl. [DnekTpoHHbIi pecype] / Cankr-IlerepOyprckuii ropusiii yHuBepcurter. CocrT.:
A.C. UBanos, A.b. ®enopuos. CII6, 2016. 14 c.

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

11. ®usuka. OnpeaeneHue WIOTHOCTH TBEPABIX Tell MO MX I'€OMETPUYECKHM pa3MepaM M Macce:
Meroandeckue ykazaHusi K jabopaTopHoit pabore [DnektponHblii pecypc| / Cankrt-IleTepOyprekmii
ropusbiit yausepcureT. Coct.: E.I'. Boakaiino, M.1O. Koxoxaps. CII6, 2016. 30 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-99.pdf
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12. ®usuka. Cepust bansmepa. Onpenenenue nocrossHHoi Punbepra: Meroandeckue yka3zaHus K
nabopaTopHbIM pabotam [DnekTpoHHbI pecype] / Cankr-IlerepOyprekuii ropusliii yauepcuret. Cocr.:
A.C. Mycradaes, T.B. CtosHoa. CII0, 2017. 24 c.

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

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-0UOIMOTEYHbIE CHCTEMbI, HHPOPMALHOHHO-CIIPABOYHBIE U
MOMCKOBBIE CHCTEMbI

1. Esponeiickas uudpoas oudbmuoreka Europeana: http://www.europeana.eu/portal

2. Koncynprant Ilaroc: cmpaBoyHO - TIOMCKOBas CHUCTeMa [DIJIGKTpPOHHBIH pecypc]. -
www.consultant.ru .

3.  Muposas nudposas 6ubmmoreka: http://wdl.org/ru

4. HayuHas sniekTpoHHas Oubiamnoreka «Scopusy: https://www.scopus.com

5. Hayunas snexkrponnas 6ubanoreka ScienceDirect: http://www.sciencedirect.com

6. Hayunas snextponnas 6ubnmoreka «eLIBRARY»: https://elibrary.ru/

7. TepMmuudeckue KOHCTAHTHI BEUIECTB. DJIEKTPOHHAs 0a3a JIaHHBIX,

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

8. TIlopran Pocakkpenarenctsa http://www.fepo.ru/. IutepHeT-TecTupoBaHne 0a30BBIX 3HAHHN
1o Qpu3ukKe.

9. Topran «'ymanutapHoe oOpasoBanue» http://www.humanities.edu.ru/

10. denepanbhbiii mopran «Poccuiickoe odpazoBanuey http://www.edu.ru/

11. denepanbHoe xpanwnuile «EauHas kosuiekuus HUGPOBBIX 00pa30BATENBHBIX PECYPCOBY
http://school-collection.edu.ru/

12. Tlouckosie cuctemsl Yandex, Rambler, Yahoo u np.

13. Dnexrponnas 6ubmmoreka Poccutickoit ['ocynapcreennoii buoimoteku (PI'B): Dnexrponnas
oubnmmoTeka yyeOHukoB: http://studentam.net

14. DnexrponHo-6ubMHOTeuHas cucTema «9BC FOPAMT» www.biblio-online.ru.

15. Dnexktponnas OubnuoreuHas cucrema «HaumoHaneHbI 1HM@pOBOH pecypc «PyKOHT»».
http://rucont.ru/

16. DnexTpoHHO-OMOIHOTEYHAs cucTemMa http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepua/jbHO-TEXHUYECKOE OCHAIIIEHHE ayTUTOPHIi

Criennanu3upoBaHHbIE ayAUTOPUH, UCIIOIb3yEeMble NP MPOBEACHUH 3aHATUH JIEKLIMOHHOTO THUIIA,
OCHAIIIEHBI MYJbTUMEIUIHBIME MPOSKTOPAMH M KOMIUIEKTOM aIapaTyphl, TIO3BOJISIONIEH 1eMOHCTPUPO-
BaTh TEKCTOBBIE U I'paueCcKue MaTepUabI.

st mpoBeieHnst Tab0paTOPHBIX 3aHATHI MCIOIB3YIOTCS KOMITBIOTEPHBIE KJIACCHl, 000pY/TIOBaHHBIC

TEXHUKOM M3 pacyera OJUH KOMIBIOTEp Ha OJHOro oOyuaromierocs, ¢ 00ycTpoeHHBIM pabodyuM MECTOM
npernoaBaTens. B yaeOHOM mporecce UCTIoNb3yeTcsi KOMIUIEKT IEMOHCTPAIIMOHHBIX CTEHIOBBIX MaTepH-
aJIOB 110 TEMaM Kypca.

AyauTopuH J1Jisl IPOBeAeHUsI JTeKIMOHHBIX 3aHATHH

128 nocaoounvix mecm

OcHaieHHOCTh: MynbTHMeIMHAS YCTAHOBKA C aKyCTUYECKOM cucteMoil — 1 mT. (B T.4. MyJIbTH-
MeIUNHHBINA MPoeKTop — 1 MIT., MPOEKIIMOHHAA annapaTypa: UICTOUHUK Oecriepe0oiHOro nuTanus — 1 mr.,
sKkpaH — | wT., MOoHUTOp — | IIT., KOMIBIOTEP — 1 IIT.), BO3MOKHOCTb J0CTyNa K ceTu «VHTepHeT», CTy
IUIsL CTyJIeHTOB — 128 mT., kpecio mpemnojaBaTens — 1 mrT., crol — 65 IIT., IepeHOCHast HaCTOJIbHAsS TPHU-
OyHa — 1 mT., JOCKa HaCTEHHAss MATHUTHO-MapKepHast — 2 IIT., TUIaKaT B paMKe HACTCHHBIN — 9 1IT.

[lepeuenp nuIIEH3MOHHOTO MporpamMHoro obecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomuo pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe [10),
SeaMonkey (cBoboano pacrpoctpansiemoe I10), Chromium (cBo6omuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBob6oxuo pacmpoctpansiemoe I10), Inkscape (cBoboaHo pacripo-
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crpansiemoe I10), XnView (cBoboano pacrpoctpansemoe I10), K-Lite Codec Pack (cBobomHo pacrpo-
crpansemoe [10), FAR Manager (cBo6oano pacmpoctpansiemoe 110).

64 nocadounvix mecma

OcHaieHHOCTh: MynbTUMEIUNHHBIA MPOEKTOP — 1 IUT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
OecniepeboitHoro nutanus — 1 mrt., 3xkpad — 1 mwT., HOyTOYyK - 1 mT., (BO3MOXXHOCTb J0OCTyMna K cetu «MH-
TEpHET»), CTOMKa MOOWIbHAs — 1 mT., CTYN s CTyAEHTOB — 64 mIT., Kpecio mpenoaasarens — | mrT.,
cToJ - 33 1IT., MepeHOCHAs: HAacTOJIbHAS TpHOyHa — 1 mIT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wrT., nIaKaT B paMKe HaCTEHHbIN — 4 IIT.

[Tepeuens aHIIEH3MOHHOTO IporpamMmuoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO pacmpocTpaHsie-
moe I10), SeaMonkey (cBobomuo pacmnpoctpansiemoe I10), Chromium (cBoGoaHO pacmpocTpaHseMoe
[10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBoGoaHO pacrpocTpaHsi-
emoe I10), GNU Image Manipulation Program (ceo6oano pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHO
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe [10).

60 nocadounvix mecm

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nmutanus — 1 mr., 3kpad — 1 wT., HOYTOYK - 1 mT., (BO3MOXHOCTH JocTymna K ceth « H-
TEPHET»), CTOMKa MOOMIbHAs — 1 1mIT., CTy JJs cTyAeHToB — 60 mT., Kpecio mpernojaaBatens — | mrT.,
ctoi - 31 wmT., nepeHocHast HacToJbHas TpUOyHa — | mT., 1ocKa Oenasi HaCTEHHAss MAarHUTHO-MapKepHas —
1 wt., Tocka o Mea — 1 1IT., IIaKaT B paMKe HAaCTEHHBIN — 3 IIT.

[Tepeuens aUIIEH3MOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBobomHo pacnpoctpansiemoe I10), Foxit Reader (cBo6oaHo pacmpocTpanse-
moe I10), SeaMonkey (cBobomuo pacmnpoctpansemoe I10), Chromium (cBobGoaHO pacmpocTpaHseMoe
I10), Java Runtime Environment (ceo6oauo pacmpoctpansemoe [10), doPDF (cBoboaHO pacmpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaH0 pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacnpoctpansiemoe I10), XnView (cBoboano pacmpocrpansemoe I10), K-Lite Codec Pack (cBo6omHO
pacmpoctpansemoe [10), FAR Manager (ceo6oaHo pactpoctpansiemoe [10).

56 nocadounvix mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MpoekTop — 1 IMT., MPOEKIHMOHHAS anmnapaTypa: HCTOYHHK
6ecniepeboitHoro nuTanus — 1 wr., skpad — 1 Wr., HOyTOyK — 1 WT., (BO3MOXKHOCTB AOCTyna K cetu «MH-
TEPHET»), CTOMKa MOOMIbHAs — 1 IIT., CTy T AJs CTYAEHTOB — 56 MIT., Kpecio ImpernojaaBatens — | mrT.,
cron — 29 mrT., MepeHOCHas HACTONbHAs TpuOyHa — | MIT., TOCKAa HACTEHHAas MarHUTHO-MapKepHas —
1 wit., Iutakat B paMKe HaCTEHHBIN — S MIT.

[Tepeuenp nuIeH3MOHHOTO MporpamMHoro obecrieuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaro pacmpoctpansiemoe I10), Foxit Reader (cBoGoaHO pacrpocTpansie-
moe [10), SeaMonkey (cBobomHo pacmpoctpansiemoe [10), Chromium (cBoGoaHO pacrpocTpaHsiemMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBo6oaHO pacripocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaH0 pacnpoctpansiemoe [10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomHo
pacnapoctpansiemoe [10), FAR Manager (cBoboano pacmnpoctpansemoe [10).

52 nocaoounvix mecma

OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 INT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
Oecniepe0oitHoro mutanus — 1 mT., s3kpaH — 1 mrT., HOyTOyK — 1 mT., (BO3MOXHOCTH AocTyna K cetu «MH-
TEpHET»), CTOMKa MOOMIbHAs — 1 IT., CTYJ IJIsl CTYAEHTOB — 52 WIT., Kpecio mpenojaasatens — | mrT.,
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cTosl — 26 mT., MepeHOoCHas HacToJbHAas TpuOyHa — | mIT., JOCKa HAaCTEHHAsh MarHUTHO-MapKepHas —
1 mit., IuIakat B paMKe HaCTEHHBIN — O IIT.

[Tepeuens aHIIEH3MOHHOTO IporpamMmuoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe 110), Foxit Reader (cBo6oaHO pacmpocTpansie-
moe I10), SeaMonkey (cBobomuo pacrpoctpansiemoe I10), Chromium (cBoGoaHO pacmpocTpaHsieMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansemoe [10), doPDF (cBoGoaHO pacmpocTpaHsi-
emoe I10), GNU Image Manipulation Program (cBo6oauo pacmnpoctpansemoe I10), Inkscape (cBo6oaHO
pacmpoctpansiemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomHO
pacmpoctpansemoe [10), FAR Manager (ceo6oaHo pacnpoctpansiemoe [10).

AyauTOpHHM /Il IPOBEAeHUs J1a00PATOPHBIX U MPAKTHYECKUX 3aHATHH

16 nocadounvix mecm

OcHaieHHOCTh: CTOJI KOMITBIOTEPHBIH sl CTYIEeHTOB (TUM 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN IS
CTYACHTOB (TUI 6) - 2 MIT., CTOJI KOMIIBIOTEPHBIN JJIsi CTYACHTOB (TUIl 7) - 1 IIT., Kpecyo nmpernoiaBaTess
(cerka, 1BeT uyepHbl) - 17mr., 1g0cka HamosibHas MoOOWIbHasE Oenasi MarHUTHO-MapKepHast
«Magnetoplany» 1800MM*1200mMMm - 1 mrr., moro60k Lenovo M93Z Intel Q87 - 17 wit., (BO3MOXXHOCTb
nocryna k cetu «MHTepHeT»), Iakat - 5 1T.

[Tepeuens AMIIEH3MOHHOTO IporpamMMuoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus; CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antusupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacrpocTpanse-
moe T10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBoGOAHO pacmpocTpaHseMoe
[10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBoGoaHO pacrpocTpaHsi-
emoe I10), GNU Image Manipulation Program (ceo6oano pacrnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacrnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHO
pacnpoctpansiemoe I10), FAR Manager (cBobomHo pacnpoctpansiemoe I10), Cisco Packet Tracer 7.1
(cBobomHO pacnpoctpansemoe [10), Quantum GIS (cBoboauo pacnpoctpansemoe [10), Python (cBoGoa-
Ho pacnpoctpansiemoe [10), R (cBoboaHo pacnpoctpansemoe I10), Rstudio (cBobogHO pacmpocTpansie-
moe [10), SMath Studio (cBo6oano pacmpoctpansemoe [10), GNU Octave (cBoOOAHO pacripocTpaHsie-
Mmoe I10), Scilab (cBoboano pacnpoctpansiemoe I10).

8.2. Ilomemenue AJ51 CAMOCTOAITEILHOM PadoThI

1. OcHalieHHOCTh MOMEIIEHUs JUIsl caMOCTOSITeNbHOW paboThl: 13 mocanounbix mecT. CTynm —
25 mT., CTON — 2 WT., CTOJX KOMIBIOTEpHBIA — 13 mT., mKkad — 2 mr., JoCKa ayAuTOpHAs MapKepHas —
1 wit., APM yuebnoe IIK (MonuTOp + cuctemuslii 610k) — 14 mr. Jloctyn k cetu «HTepHET», B 3I€K-
TPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[TepeveHsb TUIIEH3MOHHOTO TIporpaMMHoro odecrieuenus: Microsoft Windows 7 Professional, Mi-
crosoft Open; Microsoft Office 2007 Professional Plus, anTuHBHpycHOE MporpaMMHOE OOeCICUeHHE:
Kaspersky Endpoint Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pac-
npoctpansiemoe I10), SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oaHO pacmpo-
crpansiemoe [10), Java Runtime Environment (ceobomHo pacmnpoctpansemoe I10), doPDF (cBoGomno
pacrpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomuo pacmpoctpansemoe I10),
Inkscape (cBoGomHO pacmpoctpansemoe 110), XnView (cBobomno pacmpoctpansemoe [10), K-Lite Co-
dec Pack (cBoboano pacmnpoctpansiemoe I10), FAR Manager (cBo6ou0 pactpoctpansemoe I10).

2. OCHaIIEHHOCTh TMOMEILEHH Ul CaMOCTOSITeNbHONW paboThl: 17 mocagouHbix MecT. Jlocka s
nucbMa Mapkepom — 1 mT., pabouue mecTa cTyAeHToB, obopynoBannble I1IK ¢ nocrynom B cetb YHUBED-
cutera — 17 mT., MyIbTUMEANIHBIN TipoekTop — 1 mT., APM npenogaBatens 1ist paboThl ¢ MyIbTUMEINA
— 1 mT. (cucTeMHBIA OJIOK, MOHUTOPBI — 2 TIT.), cTod — 18 mT., ctyn — 18 mt. Jloctyn k cetnn «HTEp-
HET», B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepedeHpr AMIIEH3MOHHOTO MporpaMMHOro obecnedeHusi: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE Tpo-
rpammuoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacmpocrpansemoe I10), Foxit
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Reader (cBoboano pacnpoctpansemoe [10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium
(cBoOomHO pacmpoctpansemoe I10), Java Runtime Environment (cBoGoxno pacmpoctpansemoe [10),
doPDF (cBoGoano pacmnpoctpansiemoe I10), GNU Image Manipulation Program (cBo6oaH0 pacmpocTpa-
usemoe I10), Inkscape (cBobGoaHo pacrpoctpansiemoe [10), XnView (cBoboaHo pacrpoctpansemoe [10),
K-Lite Codec Pack (cBo6oano pacmnpoctpansiemoe I10), FAR Manager (cBo60IHO pacmpocTpaHseMoe
I10).

8.3. IlomereHust 1J1s1 XpaHeHUS ¥ NMPOPUIAKTHIECKOTO 00CTYKUBAHUS 000PY/T10BAHUSA

1. LlenTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OCHaIICHHOCTD: MEPCOHAIBHBIN KOMIBIOTEp - 2 WT. (IocTyn K cetn «MHTepHeT»), MOHUTOD -
4 mT., CeTEBOW HAKOMUTENb - | MIT., HCTOYHUK Oecriepe0OMHOTO MUTAHMS - 2 IIT., TEJICBU30p IJIa3MeH-
Helii Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiapHas craius - 2 IT., Ipeib - 5 mT., mepdoparop - 3
IT., HA0OP UHCTPYMEHTA - 4 HIT., TECTEP KOMIBIOTEPHOMN CETH - 3 MIT., OAJJIOH CO CXKAThIM ra3oM - 1 mrT.,
1acTa TeIUIONPOBOIHAS - | IIT., bIIeCOC - | MT., paguocTaHus - 2 IT., CTON — 4 mT., TyMOa Ha KOJIECH-
Kax - | mT., mojcTaBKa Ha KoJecuKkax - 1 mr., mkad - 5 mrT., Kpecio - 2 mT., JectHuna Alve - 1 mr.

[Tepeuens AMIIEH3MOHHOTO IporpamMMuoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2010 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGomuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oano pacmpocrpansiemoe I10),
GNU Image Manipulation Program (cBo6oxto pacmpoctpansiemoe [10), Inkscape (cBoboaHo pacripo-
crpansiemoe I10), XnView (cBo6oano pacmpocrpansemoe I10), K-Lite Codec Pack (cBoboano pacmpo-
crpansiemoe [10), FAR Manager (cBo6oaHo0 pacnpoctpansiemoe [10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHI U CPEICTB O0YUCHHUS:

OcCHaIeHHOCTh: CTOM - 5 MWT., CTYJ - 2 MT., KPEecao - 2 IIT., mKad - 2 mT., IepcCOHATLHBIA KOM-
nploTep - 2 Wr. (1octymn K cetu «MHTepHeT»), MoHUTOp - 2 WT., MDY - 1 mT., Tecrep KOMIbIOTEPHOMH
ceTH - 1 mT., 6aJIoOH CO CXKAThIM ra3oM - 1 mT., mypynosepT - 1 wmrT.

[TepeueHb MHIIEH3HOHHOTO MporpammHoro obecrnedenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBoboano pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGoxuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oaHo pacrnpoctpansemoe I10), doPDF (ceo6oano pacmpoctpansiemoe I10),
GNU Image Manipulation Program (cBoboato pacmpoctpansiemoe [10), Inkscape (cBoboaHo pacripo-
crpansiemoe I10), XnView (cBoboaro pacmnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaro pacmpo-
crpansiemoe [10), FAR Manager (cBo6oaH0 pacnpoctpansemoe [10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEIICTB OOYUCHUS:

OcHaleHHOCTh: CTOJI - 2 WIT., CTYd - 4 WT., Kpecyo - 1 mr., mkad - 2 mr., NepCOHATBHBIN KOM-
neioTep - | wr. (qoctyn k cetn «MHTEpHETY), BeO-Kamepa Logitech HD C510 - 1 mr., kononku Logitech
- 1 mT., TECTEp KOMIBIOTEPHOM ceTH - 1 T., Ipenb - 1 mT., TenedoH - 1 mT., HabOp PyIHBIX HHCTPYMEH-
TOB - 1 mT.

[Tepeuens aHIIEH3HOHHOTO TporpaMmMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpoctpansemoe I10),
SeaMonkey (cBobomno pacnpoctpansiemoe I10), Chromium (cBoGomno pacnpoctpansemoe I10), Java
Runtime Environment (cBoboano pacmnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6omuo pacrmpoctpansemoe [10), Inkscape (cBobomHo pacripo-
crpanrsiemoe I10), XnView (cBoboauo pactpoctpansemoe I10), K-Lite Codec Pack (cBoboano pacmpo-
ctpansemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

8.4. JIuueH3MOHHOE MPOorpaMMHoe odecrieyeHmne

1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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