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Pabouasi nporpamma qucuMiuinHbl «dusnkay pazpadoTaHa:

- B cootBercTBHM C TpeboBanmsiMu OI'OC BO — crnemmanuter mo crnenuanbHocT «21.05.03
TexHOJOrHA Te0JIOTHYECKON pa3BEIKN», YTBEPKACHHOro mpuka3oM MunoOpHayku Poccunm Ne 977 ot
12.08.2020 r.;

- HA OCHOBaHMM Y4YE€OHOro IIaHa crHenuaauTeTa mo cruenuanbHocTH «21.05.03 Texnomorus

IreOJIOTHYECKOM Pa3BCAKN» CIICIHUAJIN3allUA ((CeﬁCMOpaSBCHKa>>.

CocraBureib K.}.-M.H., fo11. A.IO. I'paboBckuii

PaGouass mporpamma paccMOTpeHa M 0100peHa Ha 3acedaHuu Kadeapbl oOLIeH U TCXHHUYC-

ckoit puzuku ot 15.02.2021 r., mporokoin Ne 7.

1.¢-M.H.,

3asenyronwii agenpoit pod. A.C. Mycradaes

PaGouas mporpamma corsiacoBana:

HauanbHuk oTnena
JUEH3UPOBAHUS, aKKPEAUTALIMN U K.ILH. Hy6posckas F0.A.
KOHTPOJISl KauecTBa 00pa30BaHus

HauanpHuK OTae1a METOOUYECKOTO

K.T.H. Pomanuukos A.1O.
obecrieuenuns yaeOHOTO Tporiecca



1. HEJA U 3AJAYU JTUCHUTTJIUHBI

Heas aucuuniaunbl «Pusnka» — GOpMUPOBAHHE Y CTYACHTOB HAYYHOTO CTHJIS MBIIUICHUS, yMe-
HUSL OPUEHTHPOBATHCS B MOTOKE HAYYHOUW M TeXHUYECKOW MHPOpMAIMU U MPUMEHSTh B OyAylleil Hayd-
HO-MCCIIEIOBATEIBCKONW M MPOEKTHO-TIPOU3BOICTBEHHON AEATEIBHOCTH (PU3HUECKUE METOABI UCCIIEI0Ba-
HUSL.

OcHoBHbBIE 321a4H M CIHUIIJIMHbI:
- U3y4YCHHE OCHOBHBIX (PU3MUECKUX SBJIEHUH, (DyHIaMEHTAIbHbBIX OHATUH, 3aKOHOB U TEOpUH KJIaccuue-
CKOW M COBpEMEHHON (PM3MKH, BKIIIOUAs MPEACTABICHUE O TPAHUIIAX UX TIPUMEHUMOCTH;
- OBJIaJIeHUE MeToAaMH (PU3NYECKOTO UCCIIEIOBAHUS;
- pa3BUTHE TO3HABATEIBHBIX U TBOPUECKUX CHOCOOHOCTEH IMyTEM OCBOEHHS MPHUEMOB M METOJIOB pellle-
HUS KOHKPETHBIX 3a/1a4 U3 Pa3InYHbIX 00sacTeil Pu3nku;
- (popMupOBaHUEe HABBIKOB BBIJICTUTH KOHKPETHOE (PU3NUECKOE COACPIKaHUE B IPUKIIAJHBIX (PU3NIECKUX
3aayax Oyayuiei nmpoeccuoHanbHON AESITEIbHOCTH;
- (hopMupoBaHE HABBHIKOB MPOBEACHUS (PU3MUECKOTO IKCIIEPUMEHTA U YMEHHS OLEHUTH CTEIEHb JOCTO-
BEPHOCTH PE€3YyJIbTaTOB, MOJYUYEHHBIX B IMPOLECCE IKCIEPUMEHTAIBHOTO U TEOPETUUYECKOI0 MCCIIEN0BaA-
HUS;
- O3HAKOMJIEHHE C COBPEMEHHOW HAay4YHOH amnmnapaTypoil.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucuunnmna «Pu3nka» OTHOCUTCS K 00s13aTenbHoM yacTu bioka 1 «/lucuumiunsl (MOIynn)» oc-
HOBHOH NpodecCHOHANIBHOM 00pa3oBaTeIbHON MporpaMMsbl 1o crenranbHocTH «21.05.03 TexHomorus
TEOJIOTUUECKON Pa3BEIKN» M U3y4aeTCs BO BTOPOM, TPETHEM U YETBEPTOM CEMECTpax.

Huctununa «Du3ukay sBISETCS OCHOBOMOJAraole sl U3y4YeHHs CIASAYIONINX AUCIUILIINH:
«/luHaMu4eckass TEOpHUsl YIPYrocTu», «YpaBHEHUS MaTeMaTHUeCKOW (Qu3ukm», «Pu3nka ropHBIX IO-
poI».

OCc00EHHOCThIO TUCIMIUIMHBI SIBISETCS BBIPAOOTKA y CTY/IEHTOB METOJIMYECKHX HaBBIKOB y4eO-
HOI paboThI, pa3BUTHE JTOTUYECKOTO MBIIUICHHUS] U TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAUMBIX I YCBO-
SHUS MH)KCHEPHBIX U CIICITUATBHBIX JUCIIUILTNH.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C IIJIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUS OBPA30OBATEJIbHOM
INPOI'PAMMBI

ITponecc n3zyuenust pucuuIUIMHEbl «Pu3nKa» HarpasiieH Ha (OPMHUPOBAHUE CIASAYIOIUX KOMIETEHIUH !

@opMupyeMble KOMNETEHINHU

KO)I N HAMMECHOBAHME UHIMKATOpPAa

Conepmaﬂne Kon xomne- JOCTHIKCHHUA KOMIICTCHIIUN

KOMIECTCHIINH TEHIIUN

OIIK-3.1. 3HaThb OCHOBHBIE MOJOXEHUS (QYHIAMEHTAIBHBIX
€CTECTBEHHBIX HAyK M HAy4yHBIX TEOPUM IpU INPOBEACHUU
Hay4YHO-HMCCIIE0BATENBCKUX padOT C IENIbI0 U3Y4YEHUS BOCIPO-
M3BOJICTBA MHHEPAJILHO-CHIPHEBOI 0a3bl

OIIK-3.2. YMmeTh aHanu3upoBaTh WHGOPMAIUIO, CTABUTH LIENU
U HaXOJUTh IIyTH UX JOCTH)KEHHUS, IPUMEHSITH B IPAKTUUECKON
NEeSTeNIbHOCTH  (yH/IaMEHTAJIbHbIE TMOHSATHS, 3aKOHBI ecTe-

Cnocoben  mpume-
HATH OCHOBHBIE IIO-
JoXeHus: (QpyHIaMeH-
TalbHBIX ECTECTBEH-
HBIX HayK W HAyYHBIX

TEOpUH IIPU IIpOBeIe-

. If P EI) . }IIIO OIIK-3 CTBEHHOHAYYHBIX JMCIUIUIMH, MOJEIH KJIAaCCHYECKOro U CO-

HCCHCHOB&TCHLCI};;X BPEMEHHOT'O €CTECTBO3HAHMSI, METOJIBI TEOPETHUYECKOTO U JKC-

MEPUMEHTAIBLHOTO HCCIEIOBaHUsI B MPOQEeCcCCHOHANBHON mes-

paboT Mo U3yYEHUIO U TeNEHOCTIH

BOCIIPOU3BOJICTB

MU eII)) aJ'IBHOH cgpbe OIIK-3.3. Bnamers HaBBIKAMH HCIOIB30BAHUS HEOOXOIUMBIX
o HayYHBIX 3HAHUHI npu MIPOBEAECHUN HAy4YHO-

BOI 0a3bl o p POBC/ y

WCCIIEIOBATEIbHCKUX paboT, HANpaBIEHHBIX HAa HM3Y4YCHUE WU
BOCIIPOU3BOJICTBO MUHEPAIbHO-CHIPbEBO 0a3bl




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI
4.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI cocTaBisieT 12 3au€THbIX equnuil, 432 ak. vaca.

Buj yueoHoii pa6oThI Bcero ak. AK. 4achbl 110 ceMecTpam
4acoB 2 3 4
AynutopHasi padoTte, B TOM 4HcJe: 233 68 85 80
Jlexuuu (JI) 100 34 34 32
[Tpaktrueckue 3ansarus (113) 50 17 17 16
Jlaboparopusie pabots (JIP) 83 17 34 32
CamocrositesbHas padora crygentos (CPC), B Tom 163 40 59 64
qHuCcJie)
TemaTtnueckast paboTta B OMOIHOTEKE 18 6 5 7
IToaroroBka K NpaKTUYCCKUM 3aHATUSAM 55 15 20 20
[ToxroroBka n oopmiieHne 1a00paTOPHBIX PadOT 75 15 30 30
IToaroroBka K KOHTPOJILHOM paboTe 15 4 4 7
Bupa npomexyrouHoii arrecranuu: 1ugd. 3auer
(13), ax3amen (9). = 13 13 O,
O0mas TpyA10€MKOCTb 1M CHUIITHHBI
aK.1gac 432 108 144 180
3a4. efl. 12 3 4 5

4.2. Coaep:xxanue TUCHUIIMHBI

Y4eOHBIM MJIaHOM MPETyCMOTPEHBI: JEKIWU, MPAKTUYECKUE 3aHATH, JabopaTopHble pabOThl U
caMOCTOATENbHAs padoTa.

4.2.1. Pazgennl IMCHUIIINHBLI U BUALI 3aHATHI

Buapl 3anaTuii
@ o i
S = z = E
NQ < = 5 = I = L
HanvmenoBanue pa3ziesioB z = S = o= g3
n/n £ 2 | 2z | &8 55
) == =1 =
g = =8 | 8= g 5
3 = s S8
2] = 8 g
1. |Pa3nmen 1. duznueckue OCHOBBI MEXAHUKH. 67 22 10 10 25
Pasgen 2. OcHOBBI MONEKYIAPHON PU3UKHA U TEPMOINHAMHU-
o, |Pasn ynapHoit § pyoz % | 8 | 4 | 4 10
KU
Pasgen 3. Mexannueckue kKojiebanus. BoiHbI B ypyroi
3. A ypy 15 | 4 3 3 5
cpene
4. |Paszen 4. DIEKTPUYECTBO M MATHETH3M 144 34 17 34 59
5. |Pa3gen 5. BonHOBas 1 KBaHTOBAs OINTHKA 100 20 8 32 40
6. |Pasgen 6. DieMeHTHI aTOMHOM (HU3UKH 16 4 2 - 10
7. |Pasmen 7. DmeMeHTHI KBAHTOBOW MEXaHUKH 11 4 2 - 5
8 Paznen 8. DiieMeHThI KBaHTOBOM CTaTUCTHKU. OCHOBBI (H- 9 2 2 ) 5
" |3uKku TBEPAOrO Tena
9. |Pazgen 9. OcHOBBI (PU3MKH ATOMHOTO SI/Ipa 8 2 2 - 4
Hroro:| 396 | 100 50 83 163




4.2.2. Conep:kaHue pa3jaesioB JTUCIHIIMHBI

Ne
n/

Pasznen
JTUCIHU-
IJIHHBI

Conep:kaHue JeKUMOHHBIX 3aHATHI

Tpynoem-
KOCTh
B aK. 4a-
cax

2 cemecTp

KuneMaTuka mocTynaTteapHOrO W BPAIaTEILHOTO JBWXKCEHUs. J(MHAMHKa IO-
CTYNATENBHOTO JIBW)KEHUSI. 3aKOHBI JHHAMUKH BpAIaTeIbHOTO JBHKEHUs. Pa-
0oTa, PHEPTUSA M MOITHOCTh. 3aKOHBI COXPAHCHHS. DIIEMEHTHI THAPOIMHAMHUKH.
[TpuHIMIT OTHOCUTEIHLHOCTH B Kilaccuueckoi usuke. Diementsl CTO.

22

OneMeHThl MOJIEKYJIIpHO-KMHETHUECKOM Teopuu. ['a3oBble 3akoHbl. Pacmpene-
JIEHHE MOJIEKYIN MO CKopocTsM. OCHOBBI TEPMOJUHAMHUKH. TeIIOEMKOCTh HjIe-
anpHOTO raza. Pabota. BHyTpeHHAs »Heprus maeambHOro rasza. TemmoBast ma-
IIMHA. DHTPOMHSL.

lapmonnueckre koneOaHusA. 3aTyXalollMe MEXaHWYEeCKHE W DJIEKTPHUUECKHUE
KoneOaHus. YpaBHEHHE IUIOCKOW BOJHBI. DHEPrusi 1 MHTEHCHUBHOCTH BOJIHEIL.
BonHOBOE ypaBHEHUE.

HToro no cemectpy:

34

3 cemecTp

DneKTpocTaTuka. XapaKkTEePUCTHKH SJIEKTPOCTATUYECKOTO TOJS B BaKyyMe H
TMUDJICKTPUKE: HAMPSKEHHOCTh M TMOTEHIIMAN, CBSI3b MEXIy HUMH. Teopema
laycca g monst B BaKyymMe U JUDJICKTPUKE. DIEKTPOEMKOCTh. DHEPTHSI dJICK-
TPOCTATHYECKOTO  TOJIA.  3aKOHBI  IIOCTOSIHHOTO — DJIEKTPUYECKOTO  TO-
ka.MarnuTtHoe none B BakyyMe. llosie mOoCTOSIHHBIX TOKOB. J[BH>KEHHS 3apsI0B
B MarHuTHOM 1oJie. [[poBOAHHUKY ¢ TOKOM B MarHUTHOM 1ojie. MarHuTHOE 1o-
Jie B BEUIECTBE. DJEKTpOMarHuTHas uHaykuus. Teopust MakcBemia OM -moss.
OM BOJIHBI.

34

Hroro no cemectpy:

34

4 cemecTp

SBnenne naTepdepeHn BosiH. Pacuer nHTEpHEpEHIIMOHHON KAPTUHBI OT IBYX
UCTOUHUKOB. MHTepdepennus B Tonkux mieHkax. Kombsa Hetorona. Ilpocser-
nenne ontuku.llpunanun [olirenca-Openens. Audpakuus Openens. Audpak-
st @paynrodepa. Judpakimonnas pemerka. Judpakius peHTTeHOBCKUX TTy-
yeil. EcTecTBeHHBIM M MOJIAPU30BaHHBIA cBeT. 3akoH Mamoca. [lonsapuzanus
Opy OTPaKEHWU W IpenomiieHHH. J[BOifHOe JrydenmpenoMiIeHHEe B OJHOOCHBIX
Kpuctayuiax. MckyccTBeHHass omTh4eckas aHu3zoTporwmda. Jlucmepcust cae-
ta.KBanroBas onruka. TemtoBoe uznydenue. ®oroadpdekr. dpdexr Komnrona.

20

Mopnens atoma Pesepdopna. [loctynater bopa. Atom Bomopona. CekTpsl aTo-
MoB. O000meHHas popmyna banemepa. MHOTo31eKTpOHHBIE aTOMEL. [TprHIIMT
TTaynu.

l'umore3a ne Bpoiinst, npunnmn Heomnpenenennocty [elizendepra. YpaBHeHne
Ipenunrepa. KBaHTOBaHNE 3HEPTMHM W MOMEHTA UMITYJbCA, SHEPrETHUECKUI
CIIEKTP aTOMOB M MOJIEKYIL

Ilonsatne o KBaHTOBBIX craTtucTHkax DepmuoHsl m 6030HBI Pacmnpenenenue
®epmu-/upaka u boze — DiiHTeitHa. D1eMeHTs 30HHON Teopuu. Pacnpenene-
HUE BJIEKTPOHOB IO SHEPTreTUUECKUM 30HAM.

CoctaB aromHoro sipa. Anepubix cui. Jlepekr maccel. DHeprus cesi3u. Paguo-
aKTHBHOE M3IIYICHHUE U €T0 BUIBI. Peakiinu geeHus U CHHTE3a.

Hroro no cemectpy:

32

HToro:

100




4.2.3. llpakTyeckue 3aHATHSI

Ne | Pa3zgennl Tpynoem-
n/n TeMaTuka NPaAaKTHYECKUX 3AHATHH KOCTh
B aK. 4a-
cax
2 ceMecTp
1 KrunemaTuka mocTynaTeiabHOTO M BpallaTebHOTOABIKCHUSI MaTepHaIbHON TOU- 4
ku. 3akonsl HetoToHa. Pabota 1 sHeprus
2 1 JuHaMmuKa BpamaTensHOrO IBIKEHUS. 3aKOHBI COXPAHEHUS WMITYIbCa, MEXaHH- 4
YECKOW SHEPTHH, MOMEHTA MMITYJIbCA.
3 3akoH BceMupHOTO TaroreHus. DnemeHTs CTO. 2
4 YpaBHeHHE MOJIEKYISIPHO-KHHETHYECKOH TEOpPHH ra30B. 3aKOHBI WACATHHOTO Ta- 2
2 3a. 3aKOH PaBHOPACIIPEIEICHUS JHEPTHH IO CTENEHSIM CBOOOIBI.
5 3akoHbI TepMOIUHaMUKH. PaboTa rasa. 2
6 3 Mexanndeckue koneoanus. BoiaHbl B yrpyroi cpeze 3
HToro no cemecrtpy: 17
3 cemecTp
4 Onekrpocraruka. [IpuHIMN cynepno3uiuy noyiei. PaboTa B 371€KTPOCTaATHIECKOM
7 nosie. [Torennman.Csa3b MeX Ay HANPSKEHHOCTHIO M MOTeHIManoM. [IpumeneHne 4
Teopemsl I'aycca i pacdera noJien.
8 4 ONeKTPOEMKOCTh YEAMHEHHOT0 MpoBOoJHNKA. KoHleHcaTopbl. DHEprus 37IeKTpo- 2
CTaTHYECKOTO TOJII ¥ 00bEeMHAas TNIOTHOCTh SHEPTHH.
9 4 [TocTosiHHBIN 3nekTpUYecKuil ToK. 3akoHbl Oma. MomHocTh ToKa. 3akoH Jxoy- 2
ns-JIeHna.
4 3akoH buno-Caapa-Jlannaca. [IpumeHenne 3akoHa K pacdeTy MarHMTHOTO TOJIS
10 OTpe3Ka MPSMOTO TPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO MPSMOIWHEHHOTO Mpo- 4
BOJIHHKA C TOKOM. PaMKa ¢ TOKOM B MarHUTHOM TTOJIe
11 4 Cunta Ammiepa. Cuna Jlopenta. 2
4 MaruautHbI OTOK. PaboTa 1Mo mepemenieHnto KOHTypa ¢ TOKOM B MarHUTHOM
12 nosie.3akoH Papanes siaexkrpoMarHuTHor uHaykuud. DJC camounaykuuu. UH- 2
JYKTUBHOCTB.
13 4 Ypasaenue mnockoit OM Bonubl. Bektop YMmoga-IloitHTHHT . 1
Hroro mo cemectpy: 17
4 cemecTp
WuTepdepennus cBera. Pacuer mHTepdepeHIMOHHON KapTHHBI OT JIBYX KOre-
14 5 PEHTHBIX HCTOYHUKOB. Pacuér naTepdepeHnu cpera B TOHKHUX TuieHKax. Kobia 2
HeroTOHA.
Hudpaxus Dpenens Ha KpyrioM orBepcTud. Judpaknus Ha audpakirnOHHON
15 5 pewerke. Paspermatomas crnocoOHOCTh onThueckux npubdopos. Hudpakuus Ha 2
KPUCTaJUIMYECKON PEIIETKE.
16 5 3akoH Matoca. 3akon bprocrepa. 2
17 5 3aKOHBI TEIJIOBOI'O U3JIyYeHus. Y paBHeHHe DiiHInTenHa 11 horodddekra. 2
18 6 IToctynatel bopa. @opmyna bansmepa. DHEpreTHUecKuii CIIEKTP aTOMOB U MOJIe- 2
KYJ1.
19 7 I'unoresa ge-Bpoitns, CooTHOMIEHUs HeonpeaenenHocrei ['elizenbepra. 2
20 8 Pacuér cobcTBEeHHOM MPOBOAMMOCTH IOJIYITPOBOJHHUKOB. 2
21 9 CocraB aToMHOTO siapa. JleeKT Macchl. DHEPIHUS CBA3M. 2
HToro no cemecTpy: 16
Hroro: 50




4.2.4. JlabopaTopHbie padoThI

Ne Tpyaoem
I /;1 Paszpnennl TemaTnka 1a00paTopHBIX padoT KOCTh
B aK. yacax

2 cemecTp
1. 1 DJIEMEHTHI TEOPUU MOTPEITHOCTH 2
2. 1 MexaHuKa MOCTYMATEIBHOTO JBUKCHHSI U 3aKOHBI COXPAaHCHMUSI. 3
3. 1 MexaHuKa BpalaTeaIbHOTO ABUKCHUS. 4
4. 2 YpaBHEHHE COCTOSTHUS MI€aIbHOTO ra3a U U30MPOIIECCHI 2
S. 2 AnmrabaTHbIN ¥ TOJIUTPOIHBIN MPOLIECCH B HJICAJIbHBIX ra3ax 2
6. 2 TenoBbie MPOIECCHl B TBEPBIX TEIaX U KUIKOCTIX 2
7. 3 Mexannueckue KojieOaHus ¥ BOJTHBI 2
Hroro nmo cemectpy: 17

3 cemecTp
8. 4 DIEeKTPOCTATHKA 10
9. 4 IToCTOSIHHBIN SJEKTPUUSCKUNA TOK 10
10. 4 MarsuTHO€ 10JI€ B BAKYYME U B BEILIECTBE 8
11. 4 ITepeMeHHBII TOK ¥ 3JIEKTPUUYECKHUE KOJIeOaHUs 6
Hroro no cemectpy: 34

4cemecTp
12, 5 HNutepdepennus ceera. bunpusma Openens. Uatephepomerp 12

2Kamena. Kosibiia HeroTona

13. 5 Judpakius Ha TUPPAKITMOHHON pENIETKE. 4
14. 5 [Tonsipuzanus ceera 8
15. 5 Paspenraromas cnocoOHOCTh 00BEKTHBA 4
16. 5 [Tornomienne cBera 4
HToro nmo cemecrpy: 32
HTtoro: 83

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

B xone 00yueHust npuMEeHsI0TCSL:

Jlekuuu, KOTOpbIE SIBISIOTCS OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHHA M COCTABIISIOT OCHOBY
TEOPETUUECKOM MOArOTOBKY OOydarormxcs. Llenu IeKIMoHHbIX 3aHATHiL:

-IaTb CHCTEMAaTH3MPOBAaHHBIE HAy4HbIE 3HAHWA IO JUCLMIUIMHE, aKIEHTUPOBAaTh BHUMAaHHE Ha
Han0oJIee CIOKHBIX BOIIPOCAX JUCIUILINHEL,

-CTUMYJIUPOBAaTh ~AKTUBHYIO I[IO3HABATENBHYIO JIESTEIBLHOCTh OOYYaIOIIMXCS, CIIOCOOCTBOBAThH
(hopMHUPOBaHMIO UX TBOPYECKOTO MBILILICHHS.

IIpakTnyeckue 3ansaTus. Lleny npakTHUeCKUX 3aHATHN:

-COBEpPILIEHCTBOBATh YMEHUS U HABBIKH PELICHUS MPAKTUUECKUX 3a/1a4.

['maBHBIM coJiep)KaHUEM 3TOTO BHZA YUEOHBIX 3aHATHH SBISETCS paboTa KaXkKA0ro 0Oydyaromerocs no
OBJIaJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBbIKAMU MPOGECCUOHAILHOM JIESITETbHOCTH.

Jlaboparopnbie pa6oTbl. [lenn mabopaTopHBIX 3aHATHIL:

-yIIIyOUTh W 3aKpENUTh 3HAaHMS, MOJTYYSHHBIE Ha JIEKIUAX M B IMPOIECCE CaMOCTOSTENBHONW paboThI
00y4JaroIMXcsl ¢ yueOHOM U HayYHOM JTUTepaTypoii;

I'maBHBIM coJiepyKaHUEM 3TOTO BHZA YUEOHBIX 3aHATHH SBISETCS paboTa KaKAOro 0O0YdJaromerocs mo
OBJIaJICHUIO TIPAKTUYECKUMHU YMEHHUSMH U HaBBIKAMU MPOGECCUOHAILHOM JIESITETbHOCTH.

Koncyabranum (Tekymas KOHCYJbTalMs, HakaHyHe audd. 3adera — 2, 3 cemectp, sk3aMeHa — 4
CEMECT)) SABJISIETCS OHOM M3 (OPM PYKOBOJICTBA YI€OHOM pabOTOM 00YUAIONTMXCS M OKA3aHUsI MM TTOMOIIIN B
CaMOCTOSITEIIbHOM U3y4eHUHM MaTepHana JUCUUIUIMHBI, B JIMKBHIALMH UMEIOMIMXCS MPOOENOB B 3HAHUSX,
3aJJ0JDKEHHOCTEH TI0 TEKYILIUM 3aHSATHSAM, B IOATOTOBKE MMCbMEHHBIX padoT (IIPOEKTOB).



Tekymiue KOHCYNbTallMM MPOBOSTCS TperojaBareieM, BEAyIIMM 3aHATHS B Yy4eOHOI rpymme,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapakTep.

CamocrosiTeJibHAasE padoTa 00y4yaromMXcsl HampaBieHAa Ha YIIyOJIEHHME WM 3aKpeIUICHUE 3HaHWM,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHBHOTO
MPUOOPETEeHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIMM Y4eOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEJACTBA JISA TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTUH, TPO-
MEXYTOYHOM ATTECTAIIUU 11O UTOTI'AM OCBOEHMUSI JUCIIUITLINHBI

6.1. OueHo4YHbIE CPeACTBA IJIsI CAMOCTOSATEILHOI PadoThI M TEKYIEro KOHTPOJIsI

yCIeBaeMOCTH
6.1.1. Ilpumepnas memamuxa PI'P

Paznen 1. PusnuecKkue 0CHOBLI MEXaHUKH

1. KpuBonuneliHoe 1BUKEHUE MaTEPUAIbHOM TOUKH.

2. BpamarensHoe ABHKEHUE MAaTEPUAIBHON TOUKH.

Paznen 2. OcHOBBI MOJIEKYJIAPHOI (PM3HMKHU U TEPMOAMHAMUKHU

1. Pacnipenenenue MoJieKyl1 o ckopocTsM (pactipeneieHre MakcBesa).

2. Pacnipenenenue MoJiekys 1o sHeprusiM (pacnpeneneHue bonbiimana).

Pa3znen 3.2/1eKTpU4eCcTBO 1 MATHETH3M

1. Pacuer xapakTepUCTUK 3JEKTPOCTATUUECKUX TOJIEH ¢ moMoLIbIo TeopeMsl ['aycca.

2. Pacuer HanpsKEHHOCTU U NOTEHIMAJIA 3IEKTPOCTATUYECKOTO MO AUIOJIS.

3. Pacuér mapameTpoB 1€ MEPEMEHHOT0 TOKA.

Pasnena 5. BoiiHoBasi M KBAHTOBAas ONITHKA

1. BommnoBas ontuka. MHTEepdepennns crera.

2. Mudpaxius ceera.

Pa3)1e.]1 8. JJIeMeHTBI KBAHTOBLIX CTATHCTHK U (]m3mca TBéplIOFO TeJaa

1. Yactuiia B MOTEHIIMAIBHOM sSIME.

2. KBaHTOBO-MEXaHUYECKOE OMUCAHKUE BOJIOPOONOI00HOTO aToMa.

3. Pacyer »ekTponpoBOAHOCTH MOIYIPOBOJTHUKOB.

4. PacueTt myivHBI BOJHBI J1e Bpoilyist MUKpOUYacTHIl, YCKOPEHHBIX DJIEKTPUUECKUM TOJIEM.
6.1.2. Ilpumepnas memamuka KOHmMPOIbHOU padomvl

Paznen 1. ®uznyeckue 0CHOBbI MEXaHUKH

1. DneMeHThl KHHEMaTUKH.

2. JlnnamMuka MaTepUAIbHOW TOYKH U TTOCTYMATEIBLHOTO ABHUKEHUS TBEPAOTO TEa.

3. Pabora u sHeprus, 3aKOHbI COXpAaHEHHS B MEXaHUKE.

4. DneMeHThl TEOPUU MOJIs, TATOTEHHUE.

5. DJIeMeHThI MEXaHUKU KUIKOCTEM.

Paspnen 2. OCHOBBI MOJIEKYJISAPHON (PM3HMKH U TEPMOAMHAMUKHU

1. MonexkynsipHO-KMHETHUECKasi TEOPUS UCATbHBIX Ta30B.

2. OCHOBBI TEPMOJIMHAMUKH.

3. PeanbHble Ta3bl, )KUJKOCTU U TBEP/AbIE TENA.

Pa3znen 3. DiieKTpU4ecTBO 1 MATHETHU3M

1. DnexTpocraTuka.

2. IToCTOSHHBIN JIEKTPUYECKHUH TOK.

3. DIIeKTpUUECKUE TOKU B BEIIECTBE.

4. MarsuTHoOe€ 1moJe.

5. DneKTpoMarHuTHasi UHAYKITHUS.
6.1.3 Bonpocut, ébinocumsle na camocmoamenvHoe uzyuenue
B pamkax camocTosTenbHON paboThI, 00yJaromuecs JOKHBI OTYyYUTh MPEACTABICHUE H OCBOUTH

CIEeAYIOUIMI MaTepuall.

Pazpnen 1. dusuveckne 0CHOBbI MEXaHUKH

1. HenHepumanbHbIe CUCTEMBI OTCUETA.



2. I'paBUTallMOHHOE TIOJIE.
3. 3akons! Kemnepa.
4. D1eMeHThl MEXAHUKU KUIKOCTEMN.
5. OCHOBBI CHIEIUATILHON TEOPUU OTHOCUTEIBHOCTH.
Pasznes 2. OCHOBBI MOJIEKYJISIPHOH (PM3UKH U TEPMOTUHAMUKH
1. Cratuctuueckue pacnpeesieHusl.
2. PeasibHbl€ ra3bl.
3. ArperatHble COCTOSIHUSI.
4. ®a3oBbIe MEPEXO/IbI.
5. CBoiiCcTBa KUAKOCTEHN
Pa3znen 8. JjieMeHTHhl KBAHTOBOI MeXaHMKHU U COBPEMEHHOI (PU3MKH ATOMOB H MOJIEKY.JI
1. KopnyckynsipHO-BOJIHOBOM Ayali3M CBOWCTB BELIECTBA.
2. 'mnotesa ne-bpoiins.
3. CooTHomieHHe HeomnpeaeneHHocrel [elizenbepra.
4. BonnoBas pynkuus. Ypasuenus Llpegunrepa.
5. AToM BofiOopoJia B KBaHTOBOM MexaHuke. KBanToBble uncia. CIMH 3J€KTPOHA.
Pa3znen 9. OcHOBBI GU3MKHM AaTOMHOIO SIAPA ¥ 3JIeMEHTAPHBIX YACTHI
1. SlnepHble CUIIBI.
2. Moaenu siapa.
3. MeTrobl perucTpanuy pagioakTUBHBIX N3ITydCHHN.
4. SInepHble peakuuH.
5. OcHOBBI (PU3UKH JIEMEHTAPHBIX YACTHII.
Kpome 3Toro cTyeHThl JOMIKHBI CAMOCTOSITENIbHO TOTOBUTHCSA K 1a00OpaTOpHBIM paboTam.

6.2. Quenounvle cpeocmea 011 NPOBEOCHUA NPOMENCYMOUHOU ammecmauuu (Ougg.3auema,
9IK3AMEHa)
6.2.1. IIpumepnutit nepeuensv eonpocoe/3adanuii K ouggh.3auemy, Ikzameny (no oucyuniune):

duznyeckne 0CHOBbI MEXaHUKH

1. Kakue cyniecTByroT OCHOBHBIE ()OPMBI M METO/IbI 00PAOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX?

2. Uro Ha3bIBAIOT MOTPEITHOCTHIO MPSAMBIX H3MepeHHid? UTO Ha3bIBAIOT MOTPEIIHOCTHIO KOCBEH-
HBIX U3MepeHnit? UTo Takoe CUCTEMATUYECKUE TIOTPEITHOCTH ?

3. Uro Ha3BIBaeTCS MIHOBEHHOH CKOPOCTHIO? UTO Ha3bIBACTCSI CPEHEH CKOPOCTHIO MepeMeliie-
HUS MaTepUaIbHON TOUKU IIPHU MPOU3BOJIBHOM JBHKEHUU?

4. Yro Ha3bIBAETCS YIIOBON CKOPOCTHIO U YITIOBBIM YCKOPEHHUEM BpAIllCHUS U B KAKUX €AMHUIIAX
OHHU HU3MepsoTC?

5. CdopmynupyiiTe niepBbIii, BTopor u Tpetuid 3akoH HproTtona. Kakas ¢usuyeckas BennunHa
Ha3bIBAETCS] UMITYJIECOM CHJIBI?

6. Kakas ¢usnyeckast BeTMunHa HA3bIBACTCS UMITYJIbcOM Tena? B xakux equaunax cucremMsl CU
U3MEpSETCsl UMITYJIbC Tena?

7. Urto Ha3bpIBaeTCs LIEHTPOM Macc CHCTEMbl MaTepHalibHbIX Touek? Kak IBHXKeTCs LIeHTp Macc
3aMKHYTOM CHCTEMBI?

8. Uto HazpBaroT sHeprueir? [loteHmmansHas sHeprus. KuHetnueckas SHEprusi ABMKYIIETOCS
Tena.

9. Pabora nocrosHHOM cvitbl. B kakux enunuiiax B cucteme CU uamepsiercs padora?

10. 3akoH coxpaHEHUS MOJHOM MEXaHUYECKON SHEPIUH.

11. Kakas ¢usnueckas BeTuYMHA Ha3bIBaeTCS MOIIHOCTHIO? B kakux enuuuiax B cucreme CU
U3MEPSIETCS] MOIIHOCTh?

12. Yto Takoe MOMEHT cribl? UTO Takoe MOMEHT UMITYJIbca MaTEPHAIIBHOW TOYKHU? TBEPIOTO Te-
na? Kak onpezensercs HapaBiIeHUE BEKTOpa MOMEHTa UMITYJIbca?

13. BoiBenute u chopMynupyiTe ypaBHEHUE JUHAMHUKHN BPAIlaTEIbHOTO JBUKEHUS TBEPIOTO Te-
na.



14. B 4yem 3axmrovaetcs (pU3MYECKas CYIIHOCTh 3aKOHA COXPaHEHHMsI MOMEHTa uMmnyiabca? B ka-
KHX CHCTeMax OH BbINoJHsieTcs1? [IpuBenuTe npuMepsl.

15. ComnocraBbTe OCHOBHBIC YpaBHEHHs JUHAMUKU IOCTYNATEIbHOIO M BPALIATEIbHOIO JBHIKE-
HUW, IPOKOMMEHTUPOBAB UX AHAJIOTHUIO.

16. Yro Takoe MOMEHT MHEPIUH Tea?

17. KaxoBa posib MOMEHTa UHEPLIUU BO BpaLaTEIbHOM JIBUKEHUU?

18. Cdopmynupyiite u nosicaute Teopemy LlteitHepa.

19. Yto Ha3pIBaeTCs MOMEHTOM HWHEPIMH Tejla OTHOCUTEIBHO HETOABM)KHOW TOUYKHU? OTHOCH-
TEeJbHO HEeNoABMXKHOM ocu? Kak onpenensiercss HarpaBlieHHE MOMEHTA CUJIbI?

20. Yro Takoe Bec Tena? B uem oTiMume Beca Tena OT Cuiibl TshKecTH? Kak 00bsICHUTh BO3HUKHO-
BEHUE HEBECOMOCTH IPU CBOOOAHOM MaJeHUN?

21. Yro Takoe HAMPsSHKEHHOCTH OIS TATOTCHUA?

22. Kakoe nosie TAroTeHus: Ha3bIBa€TCsl OJHOPOAHBIM? LIEHTPAIbHBIM?

23. Tlouemy TspKENOE TENMO HE MaaaeT ObicTpee Jerkoro? Ilokaxure, 4TO CHIIBI TATOTEHUS KOH-
CepBaTHBHBI.

OcHOBBI MOJIEKYJIAPHOI (PU3NKH M TEPMOIUHAMHUKH

24. Yro Takoe JaBiieHUE B )KUAKOCTU? JlaBneHue — BellMuMHA BEeKTOpHas UK ckaisipHas? KakoBa
eauHuna aapienus B CU?

25. Yro Ha3bpIBaeTCs TMHAMMUYECKUM JaBJI€HUEM? TMIPOCTATUYECKUM AaBJICHUEM? TOJIHBIM JIaB-
JIeHuem?

26. Kakue npubopbl ciayxar i U3MEpeHHs TUHAMUYECKOIo JaBJIEHUsA? TUAPOCTATHUECKOTO
JaBJIeHUs? MOJIHOTO AABJIEHUS B XKUAKOCTU? UTO Ha3bIBAOT JIMHUEN TOKa B kKHUAKOCTU? UYTO Ha3bIBAIOT
TpyOKOil TOKa?

27. KakuM ypaBHEHHEM OIUCHIBACTCS CTAIIMOHAPHOE JBIKEHHUE UACATHHOMN KUAKOCTH?

28. Kakoe TeyeHue KUAKOCTH Ha3bIBACTCS JJAMUHAPHBIM, TYpOYJIEHTHBIM?

29. Kakoii xapakTep UMeeT B3auMOJICHCTBIE MOJIEKYJI HI€IbHOTO Ta3a?

30. Kakue Bam u3BeCTHbI (DOPMBI 3aMIUCH YPaBHEHUS COCTOSIHUSI UJ€aIbHOro raza’?

31. Kakast u3 ckopocTeii MoKy 00JIbIle — CpeTHss MM Hanbosee BeposTHas?

32. KakoBa pa3zmMepHOCTb KO3 durmenta tudpdpy3un?

33. Kak cBs3anb! ipyr ¢ 1pyroM K03 GUIIMeHTH! siBIeHHA iepeHoca?

34. Chopmynupyiite ypaBHeHHe Ban-nep-Baanbca.

35. KakoB cMbIch ocTossHHBIX BaH-nep-Baansca? Uto Takoe BHyTpeHHee AaBienne? Kakoe 3Ha-
YeHHE MPUHUMAIOT 3TU OCTOSIHHBIE /JIS MJlealIbHOTO Tra3za?

36. O0wsicaute 3pdext Jxoyns — Tomcona. Kakoit apdext Jxoyns — ToMmcoHa Ha3bIBAIOT TIO-
JIOKUTEBHBIM, a KaKOM oTpUIaTeIbHbIM?

37. YeM TepMOIUHAMHUYECKHH IMOAXOJ K PACCMOTPEHHUIO (DM3UYECKUX SIBICHHH OTIUYACTCS OT
CTaTHUCTUYECKOTO 1oaxoaa’?

38. JlaiiTe onpenencHus TEITIOEMKOCTH, YACIbHON U MOJIIPHOM TEIIIOEMKOCTH BEIIIECTRA.

39. [IpuBenute pasnuyabie GOPMYITUPOBKH BTOPOTO 3aKOHA TEPMOIUHAMHKH.

40. Yro takoe sHTponus? Kakasi CBsI3b JHTPOIUH CO BTOPBIM HAYAJIOM TEPMOJWHAMHUKH? Y KaKH-
T€ CBSI3b SHTPOIIUU C TEPMOJUHAMHYECKON BEPOSTHOCTHIO.

DJIeKTPUYECTBO U MATHETU3M

41. Bo CKOJIBKO pa3 KyJOHOBCKas CHJIa OTTAJIKHBAHUS IPOTOHOB OOJIbIIE CUIIBI UX TPABUTAIIOH-
HOT'O IIPUTSIKEHUA?

42. Tlouemy mpH ONMHMCAHUM MEXAHMYECKOTO JIBUKEHHS HE YUUTBIBAETCS CHJIA 3JIEKTpOCTaTHye-
CKOTO B3aMMOJIEUCTBHUS 3apsAI0B, U3 KOTOPHIX COCTOST Tesa?

43. Tlouemy MOAY/b HaNpsHKEHHOCTH I0JII MPOMOPLUOHATIEH CTENEHH CTYIIEHHUS CHJIOBBIX JIU-
HHUI HATTPSYKEHHOCTH?

44, Kak ¢opmymnupyercst TeopeMa ['aycca s 3apsaoB, MOMEUICHHBIX B CpPely C IUAJIEKTpHUYe-
CKOM MTPOHMIIAEMOCTBIO € ?

45. Chopmynupyiite Teopemy ['aycca B mudpepenumnansuoit hopme.
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46. IloctpoiiTe rpaduk 3aBUCHMOCTH TUAJICKTPUYECKON MPOHUIIAEMOCTH CETHETORJIEKTPUKA OT
HaIPSHKEHHOCTH BHEITHETO MOJIS.

47. OueHHTe IECKTPOSMKOCTh 3eMIIH, CUUTAs €€ CPEPOi.

48. YTo Takoe CTOPOHHUE CHIIBI U KaKOBa UX MpUpoaa?

49. B ueM 3akimrouaeTcsi GU3UICCKUNA CMBIC JIEKTPOABMKYIIEH CHITBI, ICHCTBYIOIICH B 1IN ?

50. Hamummre 3akonsl Oma u xoyns—Jlenna B nuddepennmansaoit popme.

51. Kak ¢popmynupyrorcs npasuina Kupxrodga?

52. Yemy paBeH M Kak HANpaBJieH MAarHUTHBIA MOMEHT PaMKH C TOKOM?

53. UYemy paBHa pabota cuibl JIopeHa npy ABMKEHUH IPOTOHA B MArHUTHOM T10J1€?

54. Bo3HMKaeT JIM MHAYKIMOHHBIM TOK B IPOBOJSAIIEH paMKe, IOCTYNATEIbHO IBMXKYIIEHCS B
OJTHOPOJTHOM MAarHUTHOM I1oJie?

55. Kakosa npupoga 31C 31eKTpOMarHUTHON MHAYKIUN?

56. Uro Takoe BUXpeBble TOKU? BpeHbl OHU WK MONIE3HbI?

57. Tlouemy cepaeuHUKHU TPaHCPOPMATOPOB HE JENAIOT CIIJIOIIHBIMU?

58. Uro Ttakoe quaMarHeTuku? nmapamarseTuku? B uem paznuune uxX MarHUTHBIX CBOMCTB?

59. Yro Takoe HamarHu4eHHOCTH? Kakas BelMM4MHA MOXKET CIIY)KUTh €€ aHAJIOTOM B AJIEKTPOCTa-
TUKE?

60. M300pa3uTte U MOSICHUTE METIIO TUCTEpe3rca (heppOMarHeTHKa.

Kone6anus n BOJIHBI

61. Yro Ha3wiBaeTcs KoiebaHueM (KonebaTenbHBIM IBHXKEHHEM)? UTO Ha3bIBaeTCs MEpHOIMYE-
CKHUM JIBUXKEHHUEM?

62. SlBnsiercs MM TEPUOIMYECKOE JIBMIKEHHE KojeOaTenbHbIM? SIBIsieTcs M KosiebaTenbHOe
JBYKEHUE MTePUOANYECKUM?

63. Kakue konebaHMs Ha3bIBAIOTCS TaPMOHHUYECKUMH? 3alHIIUTE YPaBHEHHUE T'apMOHUYECKHUX
KoJIeOaHUH.

64. Yto Takoe aMILTUTY/a, IIEPUOJ], YacToTa U (a3a rapMOHUIECKUX KoJeOaHmit?

65. Yto Takoe MaTeMaTHYECKUH, MPY>KUHHBIA U PU3NUECKUN MAITHUK?

66. 3anmummure muddepeHraIbHOe YpaBHEHHE CBOOOIHBIX TApPMOHMYECKIX KOJeOaHM 3apsa B
LC— kxoHType, ero pemenue. Kak n3aMeHSIOTCS cO BpeMEeHeM TOK U HarpspbkeHne B LC— konType?

67. Kakue mporecchl IpOUCXOJAT NPU CBOOOJHBIX FAPMOHUYECKHUX KOJIEOAHUSAX B KojeOaTesb-
HOM KOHTYype?

BosiHoBasi 1 KBAHTOBAsl ONTHKA

68. KakoBbl OCHOBHbIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH?

69. HaOmonaeTcs nu aucnepcus 3IeKTPOMarHUTHBIX BOJIH B Bakyyme? B cpene? OtBer 000CHO-
BaTh.

70. B yem 3akioyaeTcsi MONEPEYHOCTh ANEKTPOMArHUTHBIX BONH? B ueM ¢usndeckuil cMmbIci
BekTOopa YMoBa-IloiituHra?

71. He mpoTuBOpeuMT 1M siBIEHHE MUHTEp(EpPEHLUH 3aKOHY coxpaHeHus sHepruu? OTBer oboc-
HOBATbh.

72. KakoBbl ycioBUs AJ1s1 HaOMI01eHUs! UHTEP()EPEHIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB?

73. Tlpu xakoM YyCJIOBHHM HaOJIIOJIaeTCsl YeTKas WHTep(epeHIIMOHHAsS KapTHHA, CO3JaBacMasl Ha
9KpaHe JABYMs KOT€pEHTHBIMH UCTOYHUKAMHU.

74. Tloyemy B mpupojie MOKHO HAOIIOAATh Paly’KHO OKpAIIEHHbIE TOHKHE TIIEHKHU?

75. Tlouemy nudpaxiys 3Byka MOBCEIHEBHO OoJiee 3aMeTHa, YeM Judpakius ceera’?

76. PaznuuaroTcs v qUQpaKIIMOHHBIE KAPTUHBI HA KPYTIIBIX OTBEPCTHUSIX PA3HBIX PaINyCcCOB?

77. Kak n3meHutcs nuppakiMoHHas KapTHHA, €CIM YMEHbLIUTh IIUPUHY IIeJei, He MEeHAs Io-
CTOSIHHYIO PEIIETKH?

78. Kak m3meHurcs 1udpaklMOHHAs KapTHHA, €CIM YMEHBIIUTh MOCTOSHHYIO AU(PPAKIMOHHON
pELIETKH, He MEHss 00l1lee YNCIIO €€ MITPUXOB?

79. Ot 9ero 3aBUCHUT pa3peliaias CoCOOHOCTh OOBEKTHRA?

80. Kak mpakTu4ecku OTJIMYUTh JUHEHHO MOJISPU30BaHHBIN CBET OT €CTECTBEHHOTO?
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81. Ha myTu ecTecTBEHHOIO CBETa pPacrojOKeHbI Mojsipu3atop U aHanuzarop. Kak m3mensercs
MHTEHCUBHOCTb CBETA Ha BBIXOJIE CUCTEMBI, €CJIM aHAJIN3ATOP BpallaTh BOKPYT Jy4a, OCTaBIIss MOJIspU3a-
TOP HEMOJIBUKHBIM?

82. EcrecTBeHHBIN CBET MaJlaeT HA TPAHUILy «BAKYYM — TUAJIEKTPUK» 1o yrioM bproctepa. [lox
KaKUMU YIJIaMU paclpOCTPaHSIOTCS OTPasKeHHBIN U penoMiieHHbIH Tyun? Kak onu nonspuzoBaHbi?

83. Kaxkue TUmbI mONSpU3AIMOHHBIX TIPU3M BaM U3BECTHBI? KaKOBBI MPUHITUTIBI UX PAOOTHI?

84. Kakoe siBineHue ucnomib3yercs B mpu3Me Hukouns /i ramenus oHOTO U3 Jiyuei?

85. Yro Takoe monspounbl? KakoBel ux npenmymiectsa? HemocraTku?

86. Iloyemy mpu MpoXO0>KIEHUU CBETa Yepe3 MpU3My MPOUCXOIUT ero paszioxenue B cnektp? Ka-
KOB XapakTep 3TOro crekTpa’?

87. B yem cyTh HOpMaIBHOU nucniepcun? AHOMAJIBLHOUN AuCTIepCcUn?

88. Moxer Jin MOTJIOIICHNE CBETa BhI3BaTh HarpeBaHue BemecTBa? KakoB (usmueckuii cmbici
ko3 durmenTa moromenus cera?

89. Kak o0bpscHuTH romy6oii miBeT Heba? [louemy Ha 3akare m Bocxojne COHIC KaXeTcs Kpac-
HbIM?

90. ITouemy B cUTHATU3AIMH TPEUMYIIECTBEHHO UCIIOIB3YETCs] KPACHBIN CBET?

91. UYro Takoe TerioBoe uU3aydeHue?

92. Uro Takoe abCOTIOTHO «IEPHOE TEIIO»?

93. Kak nomyuena ¢gopmyna Panes-Jxunca? OObsSCHUTE TPYTHOCTH, BO3HUKIIUE MPU OOBSICHE-
HUU 3aKOHOB TEIUIOBOTO U3JIY4YEHUs B paMKaX KJIACCHYECKON (PU3UKH.

94. KakoBa cBS3b M@Ky BOJIHOBBIMU XapaKTEPUCTHKAMH CBETa (4acTOTa, JJIMHA BOJHBI) U KOP-
MYCKYJIAPHBIMH XapaKTepUCTUKaMH (pOTOHA (IHEPrus, UMITYJbC)?

95. Uro Takoe «kpacHas rpanuia» Gorodrddexra?

96. 3aBHUCHUT M KMHETHYECKas SHEprus (GOTOIEKTPOHOB OT MHTEHCUBHOCTH aJa0LIero Ha (¢o-
TOKaTOJI cBeTa?

97. Yro takoe spdext Komnrona? [louemy s dext Komnrona He HaGmonaercs i cBeTa B BU-
MMOM JHaIra3oHe?

DJIEeMEHTBI ATOMHOM (PU3UKHU

98. B uem cocrout sepHast Mojenb atoma Pesepdopra?

99. TIlouemy sniepHas MOJENb aTOMa MPOTUBOPEUUT 3aKOHAM KJIACCHUECKON AJIEKTPOAMHAMUKN?

100. KakoBbI COBpeMEHHBIE TIPEICTABIICHUS O CTPOCHUH aToMa?

101.3anumuTe 06061mEeHHYI0 popMynny banbmepa i criekTpa aToMa BOJOpOJa.

102. Chopmynupyiite 3akoH Mo3zmu.

103. Chopmynupyiite nocrynatsl bopa.

104. Kaxossl pe3ynbTaThl onbita @panka — ['epra?

105. Kakoe cocTosiHHEe aTOMa Ha3bIBAE€TCSI OCHOBHBIM?

DJIeMEeHThI KBAHTOBOM MEXaHUKH M COBPEMEHHOM (PM3MKH aTOMOB H MOJIEKY.JI

106.Pacckaxxute 0 KOpIyCKYJISIpHO-BOJTHOBOM Jyaju3Me B MUKpomupe. B uém 3akirouaercs ru-
notesa ae bpoina? Kak onpenensiercs iyimHa BOIHBI 1€ bpoitnsa?

107.Yto Ha3bIBaeTCS YCIOBUEM HOPMHUPOBKH?

108. Kaxoii (hu3nyeckuii CMBICI UMEET BOJTHOBAST () YHKITHSI?

109. Kakue ¢pusudeckre BeIUYHHBI M KAKUM 00pa30M CBSI3bIBAIOT COOTHOIICHHUSI HEOIPEIeIEHHO-
creit ['eiizenOepra?

110.Kak onpenensercss KHHETUYECKas YHEPTUs B KBAHTOBOI MeXaHUKe?

111.Hanummte ypaBuenue llpenunrepa mjs cCTallMOHAPHBIX COCTOSTHUHN AJIEKTPOHA (JACTHIIBI).

112 .Kaxkoii sHepreTH4ecKuil ypoBEeHb Ha3bIBAETCS BBIPOKICHHBIM?

113. Yro Takoe MOTeHIUAIbHAS «sIMa»?

114.Yemy paBeH KOA(pUIMEHT OTPaKEHHUsI OT MOTEHLIUAIBHOrO «Oaprepa»? UeMy paBeH K03(-
(dbunmeHT npomnyckaHus (Ipo3pavyHOCTH)?

115.Yemy paBen koadduimenT mpo3paunoctd D norteHmmanbHoro «baprepay TOMMIMHON s
Cclly4asi BBICOKOIO «Oapbepa»?

116.Kaxkoe siBneHue Ha3bIBaCTCA TYHHETBHBIM Y (HeKToM?
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JJIeMeHThI KBAHTOBBIX CTATUCTUK U (PM3UKA TBEPAOIO TeJia

117.Yemy paBeH MUHUMAJIbHBINA pa3Mep siueiiku B pa30BOM MpocTpaHCTBE?

118. Kakwue yactuiibl Ha3biBatOTCs hepmuoHamu? Kakue 4acTHIlbl Ha3bIBatOTCs 0030HAMU?

119.Yem otnuuaercs pacupenenenne Gepmu-upaka ot pacupenenenus bose-Ditnmreiina?

120.Yto noka3piBaeT xumMuueckuii moreHuan? Kakiue Bo3MOKHbIE 3HAUEHUSI MOKET MPUHUMATH
XUMHUYECKUN MOTEHIMAN Y 6030HOB?

121.Kak BeayT ceOs 603e-ra3 u pepMu-Ta3 Ipu BHICOKUX TeMIepaTypax?

122. Kakotii ra3 Ha3pIBaeTCs BEIpOXKIEHHBIM? UTO Ha3bIBaeTCS MapaMeTPOM BBIPOKIACHHUS?

123.Yemy paBHa MakcUMallbHasi KWHETHYECKAs SHEPTUS, KOTOPYIO MOTYT UMETh 3JIEKTPOHBI B Me-
Tayue?

124.Yto Ha3weiBaeTcst ypoBHeM (dHeprueii) @epmu? Uro HazpiBaeTcs Temrneparypoid depmu?

125. Kak, 3nas temnepatypy ®@epmu u suepruto OepmMu, ONpeaeanTb — BRIPOKACHHBIM WA He-
BBIPOXKJICHHBIM SIBJIIETCS DJIEKTPOHHBIN ra3?

126. Yro npexcrasmiser coboit poHoH?

127 Kak onpenensiercs remmeparypa [edas?

128.11pu xakux Temmeparypax BbIIOIHIETCS 3aKoH Jlromonra — [Ttu?

129. Kak onuchIBaroT COCTOsTHUE 3NIeKTpoHa B kpuctamie? Kak npoucxoaut odpazoBaHue dHepre-
TUYECKHX 30H B KpHUCTaLie?

130. aiiTe XxapaKTepUCTUKH SHEPTETUYECKUM 30HAM IJIEKTPOHA B KPHUCTAJLIE.

131. OObsicHUTE C TOYKU 3pEHUS] 30HHOH TEOPHUHU JIeIIEHUE TBEPABIX TEJ HAa METAJUIbI, TUIICKTPH-
KU U TIOJTYTIPOBOTHUKHU.

132.JaiiTe ompenencHue JIUHBI CBOOOTHOTO TIpodera anmekTpoHa. Uto takoe apipka? Uto Takoe
s¢dekTrBHAs Macca 3NIEKTPOHA B KpUcTae?

133. Kakue npumecu Ha3bIBalOTCs TOHOpHBIMU? Kakne nprumecn Ha3bIBAIOTCS aKIIEITOPHBIMU?

134. Yro Ha3zwiBaeTcs pabOTOM BhIX0/Aa?

OcHOBBI (pU3UKH AAPA M FJIEMEHTAPHBIX YaCTHIL

135. Kakoe cocTosiHHEe aTOMa Ha3bIBAE€TCSI OCHOBHBIM?

136. Kakue cocTosiHVSI Ha3bIBAIOT BBIPOKICHHBIMA?

137.Yto Takoe sHEprUusi HOHU3AIMU aToma?

138. HazoBuTe BHIBI PaOAKTUBHOTO U3TYICHUSI.

139. KakoBa npupoja y - u3iaydeHus?

140. KakoBa npupona 3 - m3mydenusi? Kakosa npupona o - u3inydeHusi? Kak OTKIOHSIOTCS Mar-
HUTHBIM TIOJIEM O -, B -, Y- Ty4u?

141. Kak onpenenuTh cpeiHee BpeMst ’KU3HU paJl0aKTUBHOTO JeMeHTa?

142. Kax ompenensieTcsi akTHBHOCTh PaJHMOAKTHBHOTO DJIEMEHTA U B YEM HM3MEpPSIETCS B CUCTEME
cn?

143. Kak omnpenesnsieTcst SKBUBAICHTHAS 7032 MTOTJIOMEHHOTO U3ITydeHUs ?

144, Kakue s1eMeHTapHbIe YaCTHIIbI Ha3bIBAIOT HYKJIOHAMU?

145. Kak ompeenuTh SHEPTHIO CBS3H sapa’?

146. Uto npencraBistoT coO00M M30TONBI, NpuUBeAUTE MpUMepbl? UTo mpeacTaBisioT coboi u30-
6ape1? [IpuBeauTe mpuMepsl.

147. Yro Takoe nedext macchl?

148. JTaiite ompeseneHue sICPHON PEaKITHH.

149.KaxoBsbI 001111€ 3aKOHOMEPHOCTH SACPHBIX PEAKIIiA?

150. Yro Takoe kpuTHUeckas macca?

151.Kak npoTekaeT 1enHas siaepHas peaxius?
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6.2.2. Ilpumepnvie mecmoswle 3a0anus K ouggepenyuposannomy 3auemy, IK3AmeHy

Ba

nanT Ne 1

Ne
/a

Bomnpoc

BapI/IaHTBI OTBECTa

Jy1s onpe/ielIeHus TTOJIOKEHUS MaTepraib-
HOH TOYKHU B 3aJJaHHOM CUCTEME OTCYETA
HEeoOXOaUMO 3a7aTh. ..

. Temmo orcuera;

. Paguyc-BeKTOp 3TOM TOYKH;
. CKOpOCTb TOYKH;

. YCKOpeHue TOUYKH.

Cucrema oTcyeTa MOXKET CUUTAThCS UHEP-
IIUAILHOM, €CITH B HEH....

. BeimmonHsaroTcs Bce 3aKkoHbI HbI0TOHA;

. Ha Teno He neicTBYIOT HUKAKKE CHUIIBI;

. OTCYTCTBYIOT IHCCUIIATUBHBIEC CUJIBL;

. JIefCTBYIOT TOJIBKO LICHTPAJIBHBIE CUIIBI.

Pabota koHCcepBaTUBHOMN CHIIBI HA JTHOOOM
3aMKHYTOM ITyTH. ..

. PaBHa yObUIM IOTEHIIMATBHON YHEPTHH;
. PaBHa npupanieHno KHHETHYECKOU
SHEPTUH;

3. PaBna nymio;

4. 3aBUCHUT OT CKOPOCTHU JBHXKCHUS.

N =B WN =B WN —

Bribepure BrIpaskeHHe, TPEACTABISIONIEE
co0oii 3akoH MeHneneesa—Knaneiipona.

1. p- N RT
N, V

2_1:

1

3.N=—N,.
1l

4.V =V,(1+at).

YuciioM creneseil cBoOOAbI MEXAaHUUYECKON
CHUCTEMBI Ha3hIBAETCS KOJIUYECTBO.. .

1. cBOOOHO BpalIaOMUXcs YacTel cu-
CTEMBI.

2. HE3aBHCUMBIX BEJIMYUH, C TOMOIIIO
KOTOPBIX MOKET OBITh 3a/1aHO MOJIOXKEHHE
CUCTEMBI B IPOCTPAHCTBE.

3. HE3aBHCUMBIX KOOPAMHATHBIX OCEH B
CHCTEME OTCUETa.

4. mapameTpoB, OIPEIEIIAIOUINX TPACKTO-
PHIO ABU)KEHUS CUCTEMBI.

[TepBoe Havano (epBBIi 3aKOH) TEPMOJIU-

HAaMUKHU YTBEPXKIAET, UTO KOJIHMIECTBO TEIl-
JIOTHI, COOOIIEHHOE CHCTEME, MOXKET MMOUTH
Ha...

1. u3MeHeHHe BHYTPEHHEH YHEPTHH CU-
CTEMBI U €ETEINIOEMKOCTH.

2. yBenudeHue e€ BHyTPEHHEH dSHepruu u
coBeplieHre paboThl MPOTHUB BHEITHUX
CHII.

3. U3MEeHEeHUe BHYTPEHHEW YHEPTUU
OKPY’KaIoIIeH cpeibl U COBEPIICHUE
BHEITHUMH CHJIaMU PaOOTHI HAJT CUCTEMOH.
4. BO3HWKHOBEHHE Pa3HOCTH MOTEHITHA-
JIOB, MPUBOJIAILIEH K MEPEMELIEHUIO 3apsiia
W3 OJTHOM TOYKH MPOCTPAHCTBA B IPYTYIO.

[ToTenuman 371eKTpUIECKOro Mo YUCIEH-
HO paBeH. ..

1. noTeHMaNbHONU SHEPTUH TOYECHHOTO
3apsiia B JAHHOW TOYKE MOJIA.

2. paboTe CHJI MOJIs TIO TIEPEMEIICHUTO
€AMHUYHOTO MOJIO0KUTEIBHOTO 3apsiaa U3

14




/i Bomnpoc BapuanTe! oTBeTa
JAHHOW TOYKH I0JI B OECKOHEUHOCTb.
3. cuie, NeUCTBYIONIEH Ha 3apsi, ToMe-
[ICHHBIN B JIAHHYIO TOYKY ITOJIS.
4, KHHETUYECKOHN YHEPTUU TPOOHOTO TO-
YEeYyHOT0 €IUHUYHOIO 3apsia B JaHHOU
TOYKE TIOJIL.
Uto Ha3bIBa€TCS HUPKYJISIIIUEH BEKTOpa 1. {E 2q1 .
HaNpPSHKEHHOCTH 3JICKTPUUECKOTO OISt ? L
(L — 3aMKHYTBIi KOHTYP, BIOJIb KOTOPOT'O 2. TZ Edl.
8. BEJICTCSl MHTETpUPOBanue, E, - MpoeKuus 1
BEKTOPA HAIPSDKCHHOCTH [OJIS HA HANpaB- | 3+ § |E|dI.
neHue 3nemenTa koutypa dl) ;
4.4E, dl.
L
Cdopmynupyiite 3akon [xoyna — Jlenna | 1. w=cE.
UIE 00BEMHOW IUIOTHOCTH BBIACISEMOTO | 2. w=coE?.
Teruia W. 1,
9. (o — ynenbHas 3JIEKTPOIPOBOJHOCTH MPO- 3. w= . E”.
BOJIHUKA, E- HanpspKEHHOCTH TOJIs). 1
4 W=—o
E
TToTok BekTOpa MHAYKIHKA B ogmopommoro | 1. ®@=B/S.
MarHMTHOTO TOJIS Yepe3 IIIOCKYI0 MOBEpX- | 2. ¢ =BS/2
HOCTB S, HOpMaJlb KO}"OpOI\/’I COCTaBIISIET 3. ®=B.S
10, | Yrom o ¢ BekTopoMm B, onpexnensercs o 4. @ =[BS]
dopmyre....
(S- momaas paMky, S=S-f,i— HOpMaJTh
K KOHTYPY, XapaKTepH3yIoIlasi HallpasJie-
HUE TOKa B KOHTYpE.)
3aIiOH buo — Casapa — Jlanaca. .. LB Idl, 7
(dB — MHIYKIIHMS MAarHUTHOT'O TTOJIS CO- Ar 13
31aBaeMasi DJIEMEHTOM IPOBOIHKKA dl, 110 " [F i ]
KOTOPOMY TIpoTeKaeT Tok |, B Touke, ompe- | 2 ﬁ% :
11. | nensemoit pamguycom BeKTOpOM T, IpOBe- ( - #) -
JIEHHBIM U3 DJIEMEHTa IPOBOJIHUKA, [lo — 3 ﬁldl—a’ri .
Mar"urTHas nocrosinsas) B CU: 4n t r
uy 1[dl 7]
4, ——+——.
4 r?
Jmuna Bonubl A= 0,5 m.Pa3HocTs (a3 ko- 1. =
12 aebGaHuil AQ ISt IBYX TOYEK, JIeXKaNKX Ha | 2. 2T.
Jqyde Apyr oT apyra Ha paccrosnuu 0,5, | 3. 3m.
paBHa: 4. 4r.
Paccrosinue Mexay 1ByMst TOYKaMHU IPO- 1. 6wm.
3pavyHON TUAIECKTPUUIECKOMN Cpelibl S=4 M. 2.8 m.
13. | Iloka3arens npeomieHus cpenbt N=15. 3.9m
4

Onrtrueckas nuHa Myt L U3 o1HON TOUKH

.10 m.
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/i Bomnpoc BapuanTe! oTBeTa
B JIPYT'YIO COCTaBUT...
Eciut 3aKpbITh 1 —> 00 OTKPBITHIX 30H Ope- | 1. yBenuuurcs B Npas.
14 | HeNsl, @ OTKPBITH TOIBKO TIEPBYIO, TO aM- 2. yBeIMYMUTCS B 2pasa.
IUIMTYIHOE 3HAYEHHE BEKTOPA HANPSDKEH- | 3. HE H3MEHMTCS.
HOCTH 3JIEKTPHYECKOTO TOJISL... 4. ymeHbIIUTCA B 2 pa3a.
[Tpu majgeHnu cBeTa MoJI yriioM MOJTHOM 1. BOJIHBI, MOJISIPU30BAaHHBIC B TUTIOCKOCTH,
MOJIIPU3ALUU OTPAKAIOTCA. . . NapajuIeIbHOM K IMIIOCKOCTH Ma/ICHUS.
2.71100b1€ BOJIHBI.

15. 3.TOJIKO BOJIHBI, [TOJIIPU30BAaHHBIE B
IJIOCKOCTH, MEPIEHAUKYIISIPHON K TIOCKO-
CTH TaJICHUSI.
4.1lpaBHMIIBHOTO OTBETA HET.

[Tpu BHemHeM poTorddexte ckopocTh ho- | 1.v TeM Gonblie, 4eM OOJbIIE V UA.
TO3JIEKTPOHOB U3aBUCHUT OT YAaCTOTHI MaAa- | 2. L TeM OOJIbIIE, YEM MEHbBILE V UA.
16, | [OLIEro U3JIydeHus v u paboTel BeIxosa Go- | 3.uTeM Oouble, YeM OOJIBILE V M MEHBIIIE
TO KaToJaA CleayoIM 00pa3oM: A.
4.0 TeM 0oJbIIIEe, YeM MEHBIIIE V U 0O0JIbIIIE
A.
U3 cooTHOIIEHUSI HEOTIPEIETICHHOCTEM 1. Bo3pacraer.
I'eiizenOepra cienyer, 4To Npu yMEHbLIe- 2. yObIBaer.
17. HUU HEOMPEIeTICHHOCTH UMITYJIbCa YaCcTU- 3. He U3MEHSeTCs.
I[bI HEOTIPEJIIIEHHOCTh B €€ KOOpANHATE. .. 4. MEHSIeT 3HaK.
[110THOCTB BEPOSATHOCTH OOHAPYKEHUS ~ w2
1g, | JACTHLbI B TAHHOM MECTE POCTPAHCTBA ~ y| ™.
- |\V|l/2'
~ [yl
B mopsiike Bo3pacTaHus MIAPUHBI 3aIpe- 1. MeTaJ, MOTYIPOBOIHHK, TUIICKTPHUK.

19, IEHHOM 30HBI, BEIIECTBA PACIIONATAlOTCS: | 2. MOJIYINPOBOAHUK, METAJLI, AUIEKTPHUK.
3. IOMyNPOBOJHUK, AUDTEKTPUK, METALIL.
4. MIDIIEKTPUK, METAJU, TTOJTYIIPOBOTHUK.

MaccoBoe 4nciao aTOMHOTO Si7jpa — 3TO. .. 1. 9rcI0 HEUTPOHOB B SIAAPE.
2. 9UCIIO MMPOTOHOB, BXOMAIIUX B COCTAB
spa.

20. 3. IOPSAKOBBI HOMEP )\(’I/IMI/IHCCKOFO ane-
MEHTAa B MEPUOINIECKON CUCTEME XUMUYE-
ckux anemenToB .M. Menaeneena.

4. cyMMapHO€ YUCJIO IPOTOHOB U HEUTPO-
HOB B si/Ipe.
Bapuant No 2
No
w/n Bormpoc Bapwnante! otBeTa
Kaxas u3 npuBeIcHHBIX QOPMYII COOTBET- | | 35 = A_S;
CTBYET OINPEIECICHUIO CPEAHEN CKOPOCTH? At 7.
1. 2. v =v, + at”,
3. v =+/2aS;

4. Bce OTBETHI MPABUIILHBIE.
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/i Bomnpoc BapuanTe! oTBeTa
Macca Tena xapakTepusyer... 1. MnepTHOCTH Tena Npu NOCTYNaTeIbHOM
JBUKCHUH,
2. 2. Nnepuwro Tena npu Jr000M JIBHKEHUY;
3. BepossTHOCTb IBUKEHUS;
4. B3auMoJIeiCTBUE MEXKTY TEJIaMH.
[Tpu eHTpaTbHOM a0COIIOTHO YIPYTOM 1. BEIMOTHSIOTCSL 3aKOHBI COXPAaHEHUS
ylape IByX JBHXKYIIUXCS HaBCTpeuy IAPYr | TOJIbKO MEXaHUYECKOW SHEPIHH U UMITYJIb-
JIpYry IIApOB ..... ca;
2. BBIIONHSAIOTCS 3aKOH COXPAHCHHSI U
3 MIpEeBpaIeHHs] IOJTHON YHEPTUU U 3aKOH
COXPaHCHHS UMITYJIBCA,;
3. BeImomHseTCs 3aK0H COXpaHEHUS TOJb-
KO MEXaHUYECKOU SHEPTUu;
4. He BBITIOTHSICTCS 3aKOH COXPAaHEHUS
UMITyJIbCA.
K tepmoamHamuueckum napamerpam, xa- 1. uncno creneHei cBOOOIbI, CPEIHSS
PaKTEPHU3YIOIIUM COCTOSTHUE UI€aTLHOTO CKOPOCTh MOJICKYJI U TeMIIepaTypa CHUCTe-
rasa OTHOCATCA ... MBI U TaBJICHHC.
2. 4McIo cTeneHei cBo0OIbl, CpeaHss
4. CKOPOCTh MOJIEKYJ U TeMIiepaTypa cucre-
MBI, JIaBJICHHC 1 O0BEM.
3. 4uciOo CTeneHel cBOOOIbI, CpeaHsIs
CKOPOCTH MOJICKYII U JIaBJICHUE.
4. Temmepatypa, 1aBIeHUE U 00BEM.
MoutsipHasi TEIIOEMKOCTD UCATLHOTO Ta3a | 1. TOJUTPOIMYECKOM TpoIiecce.
5 paBHa HYIIO MpH. .. 2. M30XOPUYECKOM IpoIIecce.
3. anuabaTHYecKOM MpoIlecce.
4. n300apHOM mpoIiecce.
[TepBoe Hauano TepMogUMHAMUKH it M30- | 1. Q=AU+A.
OGapHOTro MpoIecca UMEET BUJI. .. 2. Q=AU.
6. (Q, AU, A— noaiBeIeHHOE TETLI0, H3MEHE- 3. Q=A
HUE BHYTPEHHEN YHEPTUH, COBEPILLIECHHAs 4. A=-AU.
paboTa, COOTBETCTBEHHO)
J71s1 57IeKTpOCTaTHYECKOTO TTOJISI BEPHBIM 1. mone moreHUHAIBHOE.
SIBIISIETCS] YTBEPIKJICHUE. . . 2. paboTa cui MoJjs Mpy NepeMeIIeHIH
TOYEYHOTO 3apsijia 3aBUCUT OT (POPMBI Tpa-
7 CKTOPHH.
' 3. moJie BUXpeBoe (CONCHOUIATHHOER).
4. paboTa cuJ1 TIOJIS TIPHU TIepEMEICHUN
TOYEYHOTO 3apsija 10 3aMKHYTOH TPaeKTO-
puu He paBHa 0.
CBs13b MEKLY HAIPSDKEHHOCTHIO E 1 mmo- 1. grad ().
TEHIIHAJIOM (@ JIEKTPOCTATHIECKOTO TTOJIS 2. -grad (o).
g | MMeerBux: 3 6_(PT+6_(PJ7+6_(P|Z_
(7, J, kK —€IUHUYHEIE OPTHI KOOPAUHAT- OX oz
HbIX ocert OX, Oy, Oz mpsAMOyrobHOU CH- do -
CTEMbI KOOPJUHAT) 4 dx I
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/i Bomnpoc BapuanTe! oTBeTa
[Tpu npOX0KAECHUH IEKTPUUECKOTO TOKA 1. meTamiax ¥ MOJYMPOBOIHUKAX.
NepeHoca BellecTBa He MPOUCXOUT B... 2. pacTBOpax 3JIEKTPOJIUTOB U ra3ax.
9. 3. pacTBOpax 3JEKTPOJIUTOB M METAILIAX.
4. pacTBOpax 3JMEKTPOJIUTOB U MOJIYIPO-
BOJIHHUKAX.
Bribepere mnpaBuibHOE Marematuyeckoe | 1.dF = [Idr, B|.
BBIPAXKEHUE JUIs CUIIbI AMIIEpa. 2. dE = [g, |dr]_
10 (dF — snemenTapHas cunma, B — maruuTHas | 3 dE = | [E,df].
" | mHmykumst | — cuma Toka, dl  —9meMeHT L odi
JUIMHBI TIPOBOJHUKA, O - yron wmexnay |4 dF = a B-dl-sin a.
B udl.)
[ToTox BeKTOpa MarHUTHOW MHIYKIHUU TOJS | 1. BEKTOPHO#H CyMMe TOKOB, 3aKJIFOUEHHBIX
yepes3 MPOU3BOIBHYIO 3aMKHYTYIO MTOBEPX- | BHYTPU JaHHOW MOBEPXHOCTH.
HOCTb PaBEH... 2. anredpanvecKkoil CyMMe TOKOB, 3aKJIIO-
11. YEHHBIX CHAPYXXH JaHHOU [MOBEPXHOCTH.
3. HYJIIO.
4. anreOpanvyeckoil cyMMe TOKOB, 3aKITO-
YEHHBIX BHYTPH JIaHHOW TOBEPXHOCTH.
YpaBHEHHE ITOCKOH AJIEKTPOMarHUTHOM 1.Ey= Egycos(mt - kx).
BOJIHBI, PAaCIPOCTPAHSIOMICHCS B TOJI0KH- Hy= Hoycos(mt - kx).
TEJIEHOM HaIPaBJICHUU OCH X, UMEET BUJI: 2.E;= Eozcos(mt - kx).
12 Hz= Hozcos(wt - kx).
3.Ey= Eoycos(mt - kx).
Hz= Hozcos(mt - kx).
4.Ex= Eoxcos(mt - kx).
Hx= Hoxcos(wt - kx).
[upuHa nHTEpPEPEHIMOHHOM MOJIOCHI B 1. HoMepoM HHTEepPPEPEHIINOHHOTO MaK-
onbiTe FOHra mosHOCTBIO OnpeenseTcs cuMyMa.
CJICAYIOIIMMHU TTapaMeTpaMu: 2. HOMepoM HHTep(EePEHIIMOHHOTO MaK-
CUMyMa ! JJTUHON BOJIHBI A.
13 3. HOMepoM UHTEeP(HEPEHITUOHHOTO MaK-
' CHMYMa, JUIMHON BOJIHBI A, paccTOsTHHEM O
MEXTY HICTISIMH.
4 . ITMHOM BOJTHBI A, paccTostHueM 0 Mex-
Ny WIEAMH, pacctossiueM | ot meneit 10
9KpaHa.
Ecnu B otBepcTuu nuadparmel, pacrioso- 1. Imax.
JKEHHOH Ha IIyTU CBETOBOM BOJIHBI, YKJIa- 5 e 1 i
JIBIBAETCS TOJIBKO 2 30HBI DpeHeNs TO B '
14. [EHTPaIbHOU TOUKe P 3KpaHa HaOIr01aeT- |
oSt 3. 5 -
4. Imin.
Tornouenue cBeTa B BEMECTBE ONUCHIBA- | 1, | =1 -7,
15, | €Te 3aKOHOM byrepa ... o= .e@/x
(lort | — MHTEHCHBHOCTH CBETA, MaIAIOIIETO 2| IO o

Ha MOMJIOIIAKLIMNA CJION BELIECTBA U MPO-

0
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/i Bormpoc Bapuants! oTBeTa
IEIIIET0 Yepe3 Hero, o — KO3 HUITHEHT 4. 1=1,.e*"
MOTJIOUICHUS BEIIEeCTBa, X — TOJIIHUHA MO-
TJIOIIAFOIIETO CJIOS BEIIECTBA)
[Tpu KoMIITOHOBCKOM paccessHUU CBETA. .. 1. yacToTa paccesHHOTO KBaHTa yMEHbIIIa-
eTcst
2. IMITYJIbC PACCESTHHOTO KBaHTA yBEIHYH-
16 BaeTCsl.
' 3. CKOPOCTh PacCEsTHHOTO KBaHTa YMCHb-
H1aeTcs.
4. IUIHA BOJIHBI PAcCesTHHOTO KBaHTa
YMEHbIIIAETCS.
IIpu yBenMueHNN HaNPSKEHUST YCKOPSIIO- 1. ymenbmmTces B 10 pas.
17 | Wero SIEKTPUECKOro 1Ol B 100 pa3 qnu- | 2. ymenbwmutes B 100 pas.
Ha BOJIHBI Jie bpoiins 3. yBenuuutcs B 10 pas.
4. HE U3MEHUTCHI.
KBanpat Mmoaysst BomHOBOM (hYHKIIUU 3JIeK- | 1.IUIOTHOCTH BEPOATHOCTH MECTOHAXOXK-
TPOHA B aTOME |\|I|2 uMeeT (PU3UYECKHIt ACHUA 3JICKTPOHA B aTOME.
2. BEpOSTHOCTH MECTOHAX0KJICHUS DJIEK-
18. | M TPOHA B aTOME.
3. BEpOATHOCTb 3JIEKTPOHY IMOKUHYTh
aTOM, TO €CTh JIUCCOLIMALINN aTOMA.
4. He nMeeT (PU3MYECKOTO CMBICTA.
B nonynpoBoaHuke ¢ JOHOpHOM npuMeckio | 1. AbIpKU.
OCHOBHBIM THUIIOM HOCHUTEJIEH DJIEKTpUYE- 2. OJTHOBPEMEHHO 3JIEKTPOHBI U MOJIOXKHU-
19. | ckoro 3apsza sBIAIOTCA ... TEJbHBIE HOHBI.
3. TIOJIO)KHUTEIBHBIE HOHBI.
4. 3IeKTPOHBI.
CKOJIBKO HEMTPOHOB U CKOJIBKO IIPOTOHOB B | 1. MPOTOHOB 226 HEHUTPOHOB M 88 MpPOTO-
szpe pagus ggRa? HOB.
20. 2. 226 nIpOTOHOB U 88 HEUTPOHOB.
3. 88 HelTpoHOB U 138 MPOTOHOB.
4. 88 mpoToHOB U 138 HEUTPOHOB.
BapmanT Ne 3
Ne
/i Bonpoc Bapuants! oTBeTa
Monysib MTHOBEHHOW CKOPOCTh MPH KPHU- 1. Ilepemenienue, coBepiiaeMoe B €IMHH-
BOJINHEHOM HEPaBHOMEPHOM JIBUKEHHUU 11y BpEMEHU;
1 XapaKTEepU3YyeT. .. 2. CKOpOCTb U3MEHEHHUS ITyTH;
3. IIpou3BOIHYIO panyc BEKTOpA IO Bpe-
MEHU;
4. IlyTs.
Kaxk HaspiBaercs gpusznueckasi BEIHMUUHA, 1. Umnynbe Tena;
9 paBHasi IPOM3BEICHUIO MacChl Tejla Ha BeK- | 2. iMmynbc cuisl;
' TOP €ro MTHOBEHHOH CKOpPOCTH? 3. Kunetnueckas 3HEprus;
4. IToTeHUHAIbHAS SHEPTUSL.
3. Kunernueckas sneprus tena, qpuxyuiero- | 1. KBagpary yckopenus;
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(U — nanpsikenue; | — TOK Ha y4acTKe HEHH
conpoTtuBiieHneM R; E — HanpsyKeHHOCTh

/i Bormpoc Bapuants! oTBeTa
Csl CO CKOPOCTBIO MTPOIOPIMOHAIIBHA. . . 2. YCKOpeHuio;
3. KBagpary Macchl;
4. KBagpaTy umnyibca.
Mepoii KHHETUYECKOM IHEPTUM Xa0THYE- 1. naBnenue.
4 CKOI'O JIBMJKEHUSI MOJICKYJT SIBJISIETCSL. . . 2. o0beM.
' 3. IVIOTHOCTE.
4.Temreparypa.
Cpennsist nmuHa cBoOOJHOTO TIpodera ra3o- | 1. paccrosiHUEe, KOTOPOE B CPEAHEM TPO-
BBIX MOJIEKYJI (A) - 3TO ... XOUT (IIPOJIETAET) ra30Bas MOJICKYJa
MEXy IBYMS MOCIIEA0BATEIbHBIMU CO-
YAApEHUSIMU C IPYTUMH MOJIEKYJIaMHU.
2. paccTosiHuE, KOTOPOE B CPEIHEM MPOXO-
IUT (TIPOJIeTaeT) ra3oBasi MOJIEKyJa 3a Of1-
HY CEKYHAY.
3. paccTosiHMEe, KOTOPOE B CpPEIHEM IIPO-
5 XOJUT (IIPOJIETAaeT) ra3oBas MoJIeKyia
' MEXy BYMS MOCJIEI0BATEILHBIMU CO-
yAapEHUSIMU CO CTEHKaMU COCY/a, B KOTO-
POM HaXOJUTCSI ras3.
4. paccTosiHHE, KOTOPOE B CPEIHEM ITPO-
XouT (TIpOJIETaeT) ra3oBasi MOJeKyma
MEXIY JBYMS MOCJIEI0BATEIbHBIMU CO-
yAapeHusiMu JIMOO CO CTEHKaMU CoCy/a, B
KOTOPOM HaxOJUTCS ra3, JU00 ¢ APYTrUMHU
MOJIEKYJIaMH.
[TepBoe Hauano TepMoauHaMuKH st aana- | 1. Q=AU+A.
0aTUYECKOTO TPOIIecce UMEET BU/I. . . 2. Q=AU.
6. (Q, AU, A, - moxBenenHoe Teruio, usMene- | 3. Q=A.
HU€ BHYTPEHHEHN YHEPrUH, COBEPIICHHAS 4. A= - AU.
paboTa, COOTBETCTBEHHO)
Pa3nenenne pa3HOMMEHHBIX 3aps0B B 1. aeKTpOCTaTUUECKON 3aIUTOM.
7 MIPOBOJHUKE MO/ IECTBUEM BHEIIHETO 2. 3JIEKTPOCTATUYECKON MHIYKIIUEH.
' 3JIEKTPOCTATHYECKOTO MOJS HA3bIBAECTCA... | 3. UHBEPCHUEH.
4. 3NeKTPOCTPUKIUEH.
Teopema I'a _
P ycca JUulsl 9J€KTPOCTaTUYECKOIO 110 B 1 § E.d5 - L . Zn: Qi .
BaKyyMe BbIpaxkaeTcst popMyInoii. . . s €&y il
2. {E-dS=1.%Q
S € i=1 :
> E.d5=1.3
3 i €l EQ'
E.d5=L.3
4. {E.d5 = P
3akon Oma B muddepennmanbaon hopme U
9 HMEET BUJI: L 1= E
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/i Bormpoc Bapuants! oTBeTa
JIEKTPUYECKOTO OIS B CONPOTUBICHUN Ed
amuHo# d; J — IIOTHOCTH TOKA B COMPO- 2. 1= R
TUBJICHUH C TIOTICPEYHBIM CEUCHUEM S; ¥ — U
ylenabHas 3JeKTPUUecKas MPOBOIUMOCTS). 3.J= RS
4.5 —4E
MarauTHoe 1noje BHYTpU COJIEHOM A, 1. yObIBaeT K ocH COJICHOUA.
UMEIOLIETO IMaMeTp MHOTO MEHbIIIUN €ro 2. BO3pacTaeT K OCH COJICHOHIA.
10. | mumHBL,... 3. BHYTPH PaBHO HYJIIO CHAPYXH OTIIMYHO
OT HYJIS.
4. MpaKTUYECKH OAHOPOIHO.
MoOMEHT CHJIBI M, AEHCTBYIOIINI HA KOH- 1. (l§, f))ga .
Typ C TOKOM C MarHUTHBIM MOMeHTOM P B | 2. [B, p].
1. OJHOPOJHOM MAarHHTHOM 1oJie B pasen: 3. - [f), |§].
(oL- yro Mexy BekTopamu B u p) 4 [ﬁ, |§].
BosroBoe uucio K onpenensercs, Kaxk. .. 1 21
e
5 21
12. o
3. 21
4 22
T
Pa3HocTh a3 Ap AByX UHTEphEpEeHINOH- 1 2 T
HBIX JIy4eil, IMEIONUX ONTHYECKYIO pa3- 3
13. | HOCTh x0/1a A = §k; paBHa: 2. 2m.
2 3.3m.
4. g .
4
Merop 308 @peHens npeanonaraer, 4To 1. B3aMMHO YCHIIMBAIOT APYT Apyra.
BOJIHBI OT JIByX COCEJTHUX 30H.... 2. B3aMIMHO OCNa0IISAIOT APYT ApyTa.
14, 3. HE OKa3bIBAIOT HUKAKOTO BIUSHUS IPYT
Ha JIpyra.
4. MOTYT YCWJIUTb WUJIM OCIa0UTh APYT JIPY-
ra.
SIBneHue qucnepcuu CBETOBBIX BOJIH — 1. Hanmo>KeHNe KOTePEHTHBIX BOJIH
3TO... 2. 3aBUCUMOCTb MTOKA3aTENsI MPETOMIICHUS
OT CBOMCTB CpEJBI.
15. 3.3aBUCUMOCTD MOKA3aTeNsl MPETOMIICHHS
OT YacCTOThI CBETA
4. 3aBUCUMOCTb TIOKa3aTells MPeTOMIICHUS
OT HHTEHCUBHOCTH CBETA.
Temmeparypa aOCOIIOTHO — YEPHOTO TeJa 1. ymeHpmmnace B 2 pasa.
16, | MSMEHMIACE OT 600K no 1800 K. ITpu aTom | 2. yMeHbIIUIACh B 3 pa3za.

JUIMHA BOJIHBI, HA KOTOPYIO IIPUXOJUTCS
MaKCUMYyM M3JIy4YEHU. ..

3. ymeHblmmiach B 4 pasa.
4. yBenunuwmiack B 3 pasa.

21




Ne
/i Bormpoc Bapuants! oTBeTa
JnmuHa BostHb! 1e bpoiins A gacTuilsl, 00- 1. x=2-n-n-p.
JAJA0IIe Maccod M, ONpeaeseTcs: 2. A=h-(m-v)=2-7-%-p.
17 (rz1e p - MOLyITb MMITYIThCa) 3. A=h/(m-v)=h/p=2-7-hlp.
4, A=h-(m-v)=h-p=2-n-h-p.
Kakue 3HaueHuss Moxer npuHumars opou- | 1.1=01..n.
TaJIbHOE KBAaHTOBOE YUCIIO | B COCTOSHUM C | 9 | = 041+2...+n.
18. | rnaBHBIM KBAHTOBBIM YHCIOM N? 3.1=01..n-1.
4.1=+n.
B nonynpoBoaHuke ¢ akeNTOPHOM MpHU- 1. np1pxu.
MECBI0 OCHOBHBIM THUIIOM HOCHUTEJIEH AJIeK- | 2. OJHOBPEMEHHO 3JIEKTPOHBI U TOJIOKHU-
19. | Tpuueckoro 3apsiia SBISIOTCA ... TE€JIbHBIE UOHBI.
3. TIOJIOKUTETHHBIE HOHBI.
4. OTpULIATENbHBIC HOHBI.
[Tox sHeprueit CBs3M sSApa MOHUMAIOT TY 1. apa Ha OTJEIbHBIC HYKIIOHBI U YaJle-
SHEPTHUI0, KOTOpasi HeoOxoauma Jijist pac- HUS UX Ha PacCTOSIHUE, HA KOTOPOM OHH HE
HICTUICHUSL. . .. B3aMMOJICHCTBYIOT.
20. 2. siapa Ha OTJIeJIbHBIC MPOTOHBI.
3. sapa Ha OTAENIbHbIE HEUTPOHBI.
4. anpa Ha OTJENbHBIE POTOHBI U yalie-
HUS UX Ha PacCTOSIHUE, HA KOTOPOM OHH HE
B3aUMO/JIEUCTBYIOT.

6.3. Onucanne nokasareseil 1 KpUTEPUEB KOHTPOJIS YCIeBAEMOCTH, ONMCAHHE LKA

OICHUBaAHUSA

6.3.1. Kpurepun onieHOK NMpoMe:KyTOUHO# aTTecTanuu (1 ¢depeHIMPOBAHHOTO 3a4€Ta)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IHoporoBblii ypoBeHb
OCBOEHM

YrayoneHusiii
YPOBeHb OCBOEHHS

IpoaBuHyTHII
YPOBeHb OCBOEHUS

«3»
(Y10BJ1E€TBOPUTEJIHHO)

«4»
(xopoiio)

«5»
(oTJAMYHO)

[Mocemenue menee 50 %
JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHITHH

ITocentenue e meuee 60
% JNEKIINOHHBIX U
MPAKTUYECKUX 3aHATUN

IToceuieHue He MeHee
70 % JEKIUOHHBIX U
MIPAKTUYECKUX 3aHITHI

ITocewieHue He MeHee
85 % JeKIMOHHBIX U
MIPAKTHYECKUX 3aHATUH

CryneHT He 3HaeT
3HAYUTEIbHON YacTu
Marepuaa, JoImycKaeT
CyIIIECTBEHHBIE OINOKH B

CTyneHT moBepXHOCTHO
3HAET MaTepuail
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
JMCIMIUIMHEL,

CryneHT XOpoIo 3HaeT

MaTepuai, TPaMOTHO U

110 CYLIECTBY U3J1araer
€ro, JoIycKas

CTyneHT B OJTHOM
00BEMeE 3HAET MaTepua,
rPaMOTHO H 10
CYIIECTBY H3JIaraeT ero,
HE J0ITyCcKas

MpOTrpaMMoi 00ydIeHHUs
3aJJaHUI HE BBIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHrd YCIICIIHO
BBITTOJTHCHBI

HEKOTOPBIC HETOYHOCTHU CYIIECTBEHHBIX
OTBETaX Ha BOIPOCHI JIOITyCKaeT HETOYHOCTHU N
B OTBETE Ha BOIMPOC. HETOYHOCTEH B OTBETE
B OTBETE Ha BOMPOC
Ha BOIPOC
He ymeer Haxoauth WNHuorna Haxonut YBepeHHO HAXOAUT Bbezommbouno HaxoUT
peleHus: OOJIBITNHCTBA peuieHus, peuieHus, peuieHus,
MPEAYCMOTPEHHBIX MPEAYyCMOTPEHHbBIE NpeayCMOTPEHHbIE MpeayCMOTPEHHBIE
MporpaMMoi 00ydeHus mporpaMmoii 00ydeHust | HporpaMMmon o0ydeHus porpamMmmoit
3aJ]aHui 3aJ]aHAN 3aaHui 00y4eHus 3a1aHuil
BonbmnHCTBO IIpenycMoTpeHHbIE [IpenycmoTpeHHbIE IIpenycMoTpeHHbIE
MPEAYCMOTPEHHBIX mporpaMMoii 00ydeHusl | MporpaMMoi 00ydeHus | MIporpamMMmoi 00ydeHHS

3aaaHud yCIICIIHO
BBITTOJTHCHBI
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Ilpumepnan wkana oyeHuBaHUA 3HAHUIL 6 Mecmosoil hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 HeyznoBneTBopHUTENbHO
50-65 Y 10BIIETBOPHUTEIHLHO
66-85 XopoIiro
86-100 OT1nu4aHO
6.3.2. Kputepuu o11eHOK MPOMEKYTOYHOI aTTecTannu (3K3aMeH)
Ouenka
IloporoBsiii ypoBeHb YrayoseHHbIi ITpoaBuHyTHI

«2»
(Hey10BJICTBOPUTE/ILHO)

O0CBOCHUA

YPOBEHb OCBOEHHS

YPOBEHb OCBOEHHUS

«3»
(YA10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAYUTENBHON YacTH
Marepuaa, JoImycKaeT
CYIIIECTBCHHBIC OIIMOKU B

CTyneHT mOBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ieNioB U
TeM y4eOHO
JMCIUIINHEL,

CTyneHT XopoIlo 3HaeT

MaTepuai, TpaMOTHO U

II0 CYIIECTBY U3J1araer
€ro, JOoIycKas

CTyaeHT B OJTHOM
00BEMe 3HAET MaTepua,
rPaMOTHO U IO
CYIIECTBY M3JIaraeT ero,
HE JOITyCcKas

MpOrpaMMoi 00yJIeHus
3aJaHU{ HE BBIIIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

HEKOTOpPbIE HETOYHOCTHU CYIIIECTBEHHBIX
OTBETax Ha BOMPOCHI JIOTTYCKaeT HETOUHOCTHU o
B OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
B OTBETE Ha BOIIPOC
Ha BOIIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoqUT
pereHus OOJIBIINHCTBA pelieHus, peleHus, peleHus,
MIPEyCMOTPEHHBIX MIPeyCMOTPEHHBIE MIPEXyCMOTPEHHBIE MIPeyCMOTPEHHBIE
porpaMMoi 00ydeHus mporpaMMoi 00ydeHus: | MporpaMMoi 00ydeHus MPOrpaMMOi
3aJaHUI 3aJaHUM 3alaHul o0ydeHus 3agaHul
BonbmmHCTBO IIpenycMmoTpenHsle IIpenycmoTpeHHbIe IIpenycmoTpenHsle
IIPELyCMOTPEHHBIX MPOTrpaMMoii 00y4eHuUs porpaMMoi 00y4eHHsI MporpaMmoii 00yueHust

3alaHus YCIICIIHO
BBITTOJTHCHBI

3aaHud yCIICIIHO
BBIITOJTHCHBI

Ilpumepnaa wkana oyeHUBAHUA 3HAHUI 6 MecmOo6oll hopme

KosinuecTBO NpaBUJIbHBIX O0TBETOB, % Ouenka
0-49 HeynosnerBoputensHO
50-65 Y 10BIETBOPUTENBHO
66-85 Xoporio
86-100 OTJINIHO

7. YYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITEYEHUE
JUCHMUIIIAHBI

7.1. PexomeHayeMasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

1. Tpodpumosa T.U..Kypc ¢usuku : yued. nocodbue [Dnekrponnsiii pecypc]/ T.U.Tpodumosna. -
21-e u3n., crep. - M. : Akanemust, 2015. - 560 c. u npex. u3a. (2008, 2007, 2004, 1997)

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

2. Hernadp A.A. Kypc ¢usuxu :

yueb. mocobue [DnextpoHHbIN pecypc]/ A.A. ernad,

b.M.fBopckwii. - 5-e uzm., crep. - M. : ACADEMIA, 2005. - 720 c.u nipex. uzza. (2003, 2002, 2001, 1998)
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/
3. CaBenweB U.B. Kypc ¢usuku : yue6. nmocodue: B 3 1. T.1. Mexanuka. MonexymsipHas ¢usuka
[DnexTponnsiit pecypc] /U.B. CaBenweB — M3a. 5-e, crep. - CI16.[u ap.]: Jlanp,2016. - 352 c.u npen. uzm.

(2008, 1998, 1989)

https://e.lanbook.com/reader/book/95163/#1
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4. CaBenbeB 1.B. Kypc ¢usuku : yueb. mocodbue: B 3 1. T.2. DnekrpuuectBo. Konebanus u BOIHBI
[Dnextponnslii pecypc]| /WU.B. CaBenweB — U3n. 4-e, crep. - CII6.[u ap.]: JIaup,2016. - 480 c.u npen. u3m.
(2008, 1998, 1989)

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

5. CasenbeB U.B. Kypc ¢usukm : yue6. mocodue: B 3 1. T.3. KBantoBas omrmka. AToMHas
¢uzuka. @uszmka TBEepAoro teia. PU3MKAa aTOMHOTO SApa M DJIEMEHTAapHBIX YacTHUI] [DIEKTPOHHBIH
pecypc] /U.B. CaBenbe — U3na. 4-e, crep. - CII6.[u np.]: JIanp,2016. - 308 c.u npexn. uzn. (2007,1989,
1987)

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

7.1.2. JlononHUTeIbHAS JTUTEPATYpPA

1. UponoB MN.E. 3amaun mo obOmieit ¢usuke [DnekTpoHHBIH pecypc] : ydebd.mocodbue / U. E.
Hponos. - Mockaa: Jlans, 2009. - 416 c.— 434 c. u npea.uza. (2007, 2004, 2003, 1988)

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

2. Mycradae A.C. BBenenue B sfmepHy (Qu3uKy: yde0. mocoOue [DIeKTpoHHBIH pecypc]
/A.C.Mycrtadaes. H.C.ITmenko; Hair. munep.-coipseBoii yH-T "['opusrii". C-116.: ['opu.ys-T, 2013.-132 c.

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

3. Uypkun HO.B. ®usuka tBepaoro tena: yued. nmocodue [Dnekrponnslii pecype]/ 10. B. Uypkus,
C. B. Cy66otun ; C3TYV. - CII6. : U3n-Bo C3TY, 2008. - 144 c.

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

7.1.3. YueOHO-MeTOAMYeCKOe ODecrevyeHne

1. ®uszuka. Axyctuueckuii 3pdext Jlormiepa (¢ KOMIbIOTEpHBIM UHTEpdeiicom). MeTtonuueckue
yKazaHus K JabopatopHoi pabote. [OnekrponHbiii pecypc] / Cankr-lIlerepOyprckuii  TOpHBIA
yausepcuteT. Coct.: B.B. ®unak, E.C. Jlomakuna. CII6, 2017. 19 ¢

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

2. ®usmka. 3aryxarouiue KpyTuibHbIe KojebaHusa. MoMeHT uHepuuu (C KOMIBIOTEPHBIM
untepdeiicom): MeTtonuueckue ykazaHus K JabopaTopHod paborte [Dnextponnsii pecypc| / CaHKT-
ITerepOyprckuii ropusiit yausepcuret. Coct.: B.B. ®unak, H.H. Cmupnosa. CII0, 2017. 18 c.

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

3. ®usuka. Mexanuka. Coynapenue Ten: Meronuyeckue yka3zaHusi K JaOOpaTOpHBIM paboTam
[DnexTponnsiii pecypc| / Cankt-IletepOyprekuit ropusiii yauepcurer. Coct.: H.H. Cmupnona, B.B.
dunak. CII6, 2017. 20 c.

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

4. O®uzuka. BomHoBas ontuka. KommiekcHoe wucclenoBaHUE MOJMSPHU3AIUU CBETOBBIX BOJH:
Metoauueckue ykaszaHus K JlabopaTopHoM pabore [DnexTpoHHBIM pecypc] / Cankr- IletepOyprekuit
ropusiit yausepcuret. Coct.: A.1O. I'pabosckuii, A.FO. Eroposa. CII0, 2017. 16 c.

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

5. ®uzuka. BonHoBas ontuka: Mertoanueckue yka3zaHUs K pacdyeTHO-TpaduueckuM padoTam U
BapUaHTHl 3aJlaHuil [DNeKTpOHHBIN pecypc| / HanmoHanmbHBIT MUHEPAIBHO-CHIPHEBON YHHBEPCUTET
«"opusriity. Coct. C.C. Ipomkun. CII6, 2015. 29 c.

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

6. ®uzuka. Hurepdepomerp Dabpu-lIlepo: Meronndeckue ykazaHus K J1aOOpaTOPHOMY
npakTukymy [Onekrponnsiii pecypc| / Cankr-lIlerepOyprckuit ropusiii yHusepcuter. 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. MexaHnuyeckue kojaeOaHus U BOJHBI: MeTondeckue yKazaHus JJIsi CaMOCTOSITeIbHON
pabote [DnekTponHslit pecypc] / HanmonanbHbi MUHEpanbHO-ChIpbeBON yHUBEpcUTET «I opHBIN». CocT.
H.H. Cmupnosa. CII6, 2015. 18 c.

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

8. ®usuka. Onpenenenre kodhPHUIMEHTa TOBEPXHOCTHOTO HATSKEHUS METOJIOM OTPBIBA KOJIBIIA:
Meroandeckue ykazaHus K JIabopaTopHbIM paboTam [DnekTpoHHbI pecypc] / Cankt- [letepOyprekmii
ropubiit yausepcureT. Coct.: M.IO. Koxokaps, E.I'. Boakaiino. CI16, 2016. 26 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-100.pdf
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9. ®usuka. Onpenenenne KodpGUIMEHTA YINPYrOCTH W3 MPOTHOa CTEPXKHS MPSMOYTOJBHOTO
ceueHus:: MeToanueckue ykazaHus K JabopaTtopHoil paborte [DnexTtponnblii pecypc] / CaHKT-
[TerepOyprckuii ropublit yausepeuret. Cocrt.: A.C. UBanos, A.b. ®enopuos. CII6, 2017. 11 c.

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

10. ®wuszuka. OmpeneneHue MOMEHTa HWHEPLUHUU NPSIMOYTOJBHOTO Mapajuielenunena 1o
napameTpam  KojeOaHWil KpPYTHJIBHOTO MasiTHHKA: MeETOAMYecKHue yKa3aHWs K  BBITOJIHEHUIO
nabopaTopHor paboThl. [DnekTpoHHbIi pecype] / Cankr-IlerepOyprckuii ropusiii yHuBepcurter. CocrT.:
A.C. UBanos, A.b. ®enopuos. CIIO, 2016. 14 c.

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

11. ®usuka. OnpeneneHue MIOTHOCTH TBEPJBIX TE MO UX T€OMETPUUYECKUM pa3MepaM U Macce:
Meroandeckue ykazaHusi K jabopaTopHoi pabore [DnexktponHbli pecypc| / Cankr-lletepOyprekuit
ropubiil yausepcuret. Coct.: E.I'. Boakaiino, M.1O. Koxoxaps. CII6, 2016. 30 c.

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

12. ®uzuka. Cepus bansmepa. Onpenenenne nocrositHHON Punbdepra: Metoanueckue yKa3aHus K
naboparopHbiM pabotam [DnekTpoHHbld pecypc] / Cankr-lIlerepOyprekuii ropusiii yHuBepcuteT. CocT.:
A.C. Mycradaes, T.B. CrosHosa. CII6, 2017. 24 c.

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

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0UOJIHOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIIPABOYHbIE H
MOUCKOBbIE CHCTEMbI

1. Eponeiickas mudposas 6udimnorexa Europeana: http://www.europeana.eu/portal

2. Koncynprant Ilmroc: crmpaBoyHO - TOMCKOBash cCHCTeMa [JJNEKTpOHHBIA pecypc]. -
www.consultant.ru/.

3. Muposas uudponas oubnuotexa: http://wdl.org/ru

4. Hayunas anekrponnas 6ubmmoreka «Scopus» https://www.scopus.com

S. Hayunas snexktponnas 6ubanoreka Science Direct: http://www.sciencedirect.com

6. Hayunas snexkrponnas oudnaunoreka «eLIBRARY»: https://elibrary.ru/

7. Tepmudeckue KOHCTAHTHI BEIIECTB. DIIEKTPOHHAs 0a3a JaHHBIX,

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

8. [Topran Pocakkpenarencrsa http://www.fepo.ru/. HaTepHeT-TecTHpOBaHNE 0a30BBIX
3HaHUU 1O (PU3UKE.

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

10.  denepanbhbiii mopTan «Poccuiickoe oopasosanue» http://www.edu.ru/

11.  ®enepanpHoe xpanwmmine «EnuHas Komieknus HuQpOBBIX 00pa3oBaTENbHBIX PECYPCOB)
http://school-collection.edu.ru/

12. [Touckossie cuctems! Yandex, Rambler, Yahoo u nap.

13. OnexktponHass OuOmmoreka Poccuiickoit  'ocymapctBennoit  bubmuorexku  (PI'B):

OnexktpoHHas Oubnuoreka yueOHUKOB: http://studentam.net

14.  DnextponHO-GMGIHOTEuHAs cucTeMa «OBC FOPAMT» www.biblio-online.ru.

15.  DOmnektponHas OubmnoreuHas cuctema «HarmoHanbHbIM 1UpPOBON pecypc «PyKOHT»».
http://rucont.ru/

16.  DnexkrpoHHO-OMONMOTEuHas cuctema http://wwwe.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuabHO-TEXHUYECKOE OCHAIIIEHHE ayTUTOPHIi

Criennanu3upoBaHHbIE AyAUTOPHUH, UCIIOJIb3YyEMBIE TIPU MTPOBEIEHUY 3aHATUHN JIEKIIMOHHOTO THUIIA,
OCHAIIEHbl MYJIbTUMEINIHBIMU TPOEKTOPAMU U KOMIUIEKTOM aIlaparypsbl, MO3BOJISIONIEH JEMOHCTPUPO-
BaTh TEKCTOBBIE U I'paUuecKue MaTepUabI.

Jlis mpoBenieHUs 1a0OPaTOPHBIX 3aHATHH HCHOJIb3YIOTCS KOMIBIOTEPHBIE KJIACChI, 000pYyIOBaH-
HbIe TEXHUKON M3 pacyeTa OAMH KOMITBIOTEp Ha OJHOrO 00ydYaromerocs, ¢ 00ycTpoeHHbIM pabounum Me-
CTOM Ipenozasarens. B ydyeOHOM mporiecce MCIONb3yeTcs KOMIUIEKT JE€MOHCTPAIL[MOHHBIX CTEHIOBBIX
MaTEepUaJIoB 110 TEMaM Kypca.

AyauTOpHH /ISl IPOBeAeHUsl TeKIMOHHBIX 3aHATHI
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128 nocaoounvix mecm

OcHaieHHOCTh: MynbTUMEANITHAS YCTAHOBKA C aKYCTHYECKOM cucteMo — 1 mT. (B T.4. MyJIbTH-
MEJIUUHBIA TPOEKTOp — 1 MIT., MPOEKIIMOHHAS anmaparypa: UCTOYHUK OecriepeO0HOTo muTaHus — 1 mrT.,
sKkpaH — 1 wT., MoHUTOp — | 1WIT., KOMIOBIOTEP — 1 IIT.), BO3MOKHOCTb J0CTyna K cetu «MHTepHET», CTyn
U cTyAeHToB — 128 mT., kpecio npenonaBaresns — 1 mt., cToia — 65 mT., nepeHocHass HaCTOJIbHAsI TPH-
OyHa — 1 1T., JOCKa HACTEHHAs] MArHUTHO-MapKepHasi — 2 IIT., IUIaKaT B paMKe HACTEHHBIH — 9 IIT.

[Tepeuens nuIEH3HOHHOTO IIporpammuoro obecneuenus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, antuBupycHoe nporpammuoe odecnieuenue: KasperskyEndpointSe-
curity, 7-zip (cBoboxano pacmpoctpansiemoe I10), FoxitReader (cBoboano pacmnpoctpansiemoe I10), Sea-
Monkey (cBobomno pacnpoctpansemoe I[10), Chromium (cBoGomano pacnpoctpansemoe I10), Ja-
vaRuntimeEnvironment (ceo6oau0 pactpoctpansemoe 110), doPDF (cBo6oano pacnpoctpansemoe I10),
GNUImageManipulationProgram (cBo6oano pacrpoctpansiemoe [10), Inkscape (cBoboaHo pacmpocTpa-
usemoe I10), XnView (cBoboauo pacnpoctpansemoe I10), K-LiteCodecPack (cBo6oaHo pacmpoctpaHs-
emoe [10), FARManager (ceo6oano pacnpoctpansiemoe 110).

64 nocadounvix mecma

OcHalleHHOCTh: MyNbTUMEAUNHHBIN MPOEKTOp — 1 INT., MPOCKIMOHHAS amlmaparypa: UCTOYHUK
6ecriepeboitHoro nutanus — 1 mr., 3kpan — 1 wT., HOyTOYK - 1 mT., (BO3MOXHOCTh ocTyna K ceTu «MH-
TEpPHET»), cTOolika MoOWIbHAas — 1 WT., CTyN U1 CTyAeHToB — 64 miT., Kpeciio nmpenoaasarens — 1 mir.,
cTOJ - 33 1IT., MEPEHOCHAsI HACTOJIbHAS TPHOYHA — | mIT., JocKa Oenasi HaCTeHHAs: MArHUTHO-MapKepHasi —
1 wrT., nIaKaT B paMKe HaCTEHHBIN — 4 IIIT.

[Tepeuens nUIIEH3HOHHOTO IporpaMMuoro obecredenus: Microsoft Windows 8 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus,CoreDRAWGraphicsSuiteX5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, aHTHBHUpyCHOE MpOTrpaMMHOE  OOECICUCHHUE:
KasperskyEndpointSecurity, 7-zip (cBoboano pacnpoctpansemoe [10), FoxitReader (cBo6oano pacripo-
crpansiemoe [10), SeaMonkey (cBobomHo pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpocTpa-
usemoe [10), JavaRuntimeEnvironment (cso6oauo pacmpoctpansemoe I10), doPDF (cBo6oaHO pacmpo-
crpansiemoe I10), GNUImageManipulationProgram (cBo6oato pacnpoctpansemoe I10), Inkscape (cBo-
6onno pacnpoctpansemoe [10), XnView (cBoboaHo pacnpoctpansemoe I10), K-LiteCodecPack (cBo-
60110 pacnpoctpansemoe [10), FARManager (ceoboano pacmpocrpansemoe [10).

60 nocadounvix mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOeKTop — 1 IIT., MPOEKIMOHHAS anmnapaTypa: WCTOYHHK
6ecniepeboitHoro nutanus — 1 mr., 3kpad — 1 wrt., HOYTOYK - 1 WT., (BO3MOXKHOCTb J1ocTymna K cetu «MH-
TEpPHET»), cToiika MoOmiIbHas — 1 wT., cTyn I cTyaeHToB — 60 miT., Kpecio nmpenoaasarens — 1 mir.,
crou - 31 mrT., mepeHocHas HacToJibHas TpUOyHa — 1 1IT., JocKa Oenas HacCTeHHasi MarHUTHO-MapKepHast —
1 mwIT., mocka moj Men — 1 mIT., Tu1akaT B paMKe HaCTEHHBIN — 3 TIT.

[lepeuenp nuIeH3UOHHOTO TporpammHoro obecrieuenust: Microsoft Windows 8 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, Corel DRAW Graphics Suite X5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, anTMBHUpycHOE mpOrpaMMHOE  OOECIECUCHHE:
KasperskyEndpointSecurity, 7-zip (cBoboxno pacmnpoctpansiemoe [10), FoxitReader (cBo6oaHo pactipo-
crpansiemoe [10), SeaMonkey (cBobomHo pacnpoctpansiemoe [10), Chromium (cBobomHO pacnpoctpa-
usemoe [10), JavaRuntimeEnvironment (csob6oato pacmpoctpansemoe I10), doPDF (cBo6oaHO pacmpo-
crpansemoe [10), GNUImageManipulationProgram (co6omuo pacmpoctpansemoe [10), Inkscape (cBo-
6oanHo pacnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-LiteCodecPack (cBo-
6oxaH0 pacnpoctpansemoe 110), FARManager (cBo6onHo pacripoctpansemoe I10).

56 nocaooynwvix mecm

OcHamieHHOCTh: MynbTUMEIUHHBIA MpoekTop — 1 MIT., MPOEKIMOHHAs amnmaparypa: UCTOYHUK
OecniepeOoitHoro muTanus — 1 mT., s3kpaH — 1 mwrT., HOyTOyK — 1 mT., (BO3MOXHOCTH AocTyna K cetu «MH-
TEpHET»), CToMKa MOOMIbHas — 1 IT., CTY/ IJIsl CTYAEHTOB — 56 mIT., Kpecio mpenojaasatens — | mrT.,
cTtonl — 29 mT., mepeHocHas HacToJbHas TpuOyHa — | mIT., JOCKa HAaCTCHHAsh MarHUTHO-MapKepHas —
1 mwit., nulakat B paMKe HACTEHHBIN — O LIT.
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[Tepeuens muIIEH3MOHHOTO TporpaMMuoro obecredenus: Microsoft Windows 8 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, Corel DRAW Graphics Suite X5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, anTUBHpycHOE mpOorpaMMHOEe OOCCIIEUCHHE:
KasperskyEndpointSecurity, 7-zip (cBoboaHo pacmpoctpansemoe [10), FoxitReader (cBo6oaHO pacmpo-
crpansiemoe I10), SeaMonkey (cBob6oano pacmpocrpansemoe I10), Chromium (cBoGomHo pacmpoctpa-
usemoe [10), JavaRuntimeEnvironment (csob6oaHo pactpoctpansemoe I10), doPDF (cBo6oaHO pacmpo-
crpansiemoe I10), GNUImageManipulationProgram (co6oauo pacmpoctpansiemoe I10), Inkscape (cBo-
6oano pacnpoctpansemoe [10), XnView (cBoboaHo pacnpoctpansemoe [10), K-LiteCodecPack (cBo-
6oxH0 pacnpoctpansiemoe [10), FARManager (ceo6omuo pacripoctpansemoe [10).

52 nocaoounvix mecma

OcHameHHOCTh: MyJIbTUMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIMOHHAS anmnapaTypa: UCTOYHHK
6ecniepeboitHoro nmuTanus — 1 mwr., skpad — 1 mr., HOyTOyK — 1 MWT., (BO3MOKHOCTB AOCTyNa K cetn «MH-
TEPHET»), CTOMKa MOOMIbHAs — 1 IIT., CTYJ JJIs CTYAGHTOB — 52 IIT., Kpecjo ImpernojaaBatens — | mrT.,
cToil — 26 mIT., MEPEHOCHAsT HACTOJIbHAs TpUOyHa — 1 MIT., OCKAa HACTEHHAas MarHUTHO-MapKepHas —
1 mrT., makat B paMKe HaCTCHHBIM — 5 IIT.

[Tepeuens nuIeH3MOHHOTO IIporpaMMuoro obecredenus: Microsoft Windows 8 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, Corel DRAW Graphics Suite X5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, anTHBUpycHOE mpOrpaMMHOE OOECIEeUCHHE:
KasperskyEndpointSecurity, 7-zip (cBob6oano pacmpocrpansiemoe I10), FoxitReader (cBo6oaHo pacmpo-
crpansiemoe I10), SeaMonkey (cBoboxHo pacmpoctpansemoe I10), Chromium (cBoGomHO pacmpocTpa-
usemoe I10), JavaRuntimeEnvironment (cBo6oano pacnpoctpansemoe I10), doPDF (cBoboaHo pacmpo-
crpansiemoe [10), GNUImageManipulationProgram (cBoboauo pacmpoctpansiemoe I10), Inkscape (cBo-
6oxHo pacmnpoctpansemoe [10), XnView (cBob6oaHo pacmpoctpansiemoe I10), K-LiteCodecPack (cBo-
60110 pacnpoctpansemoe [10), FARManager (ceoboano pacrpocrpansiemoe 110).

AyIuTOpHH JJIsl TPOBEAEHUsI JIa00PATOPHBIX M MPAKTHYECKUX 3aHATHI

16 nocadounvix mecm

OcHaieHHOCTh: CTOJT KOMITBIOTEPHBIH AJIs1 CTYAEeHTOB (TUI 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN 15
CTYIEHTOB (THUII 6) - 2 LIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (THN 7) - 1 mIT., Kpecio npenoaBaTesns
(cetka, 1BeT uepHbIi) - 17 mrT., JocKa HamojJbHAas MoOWIbHAas Oenas MarHUTHO-MapKepHas
«Magnetoplany» 1800mMM*1200mm - 1 mmiT., MoHOO0K Lenovo M93Z Intel Q87 - 17 mt., (BO3MOKHOCTH
noctyna K cetd «MHTepHeTY), Iiakar - 5 miT.

[Tepeuens nuieH3HOHHOTO TIporpaMMuoro obecrneuenus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus; Corel DRAW Graphics Suite X5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, anTHBHUpyCcHOE mpOrpaMMHOE OOECIeUCHHE:
KasperskyEndpointSecurity, 7-zip (cBoboano pacmpocrpansiemoe I10), FoxitReader (cBo6oaHo pacmpo-
crpansiemoe I10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBoGomHO pacmpocTtpa-
usemoe [10), JavaRuntimeEnvironment (cso6omuo pacnpoctpansiemoe [10), doPDF (cBo6oaHO pacmpo-
crpansiemoe I10), GNUImageManipulationProgram (coboauo pacmpoctpansiemoe I10), Inkscape (cBo-
6omHo pacnpoctpansemoe [10), XnView (cBobomHo pacnpoctpansemoe [10), K-LiteCodecPack (cBo-
6oano pacrnpoctpansemoe [10), FARManager (cBo6oano pacmpocrpansemoe I10), Cisco Packet Tracer
7.1 (cBobomHO pacmpoctpansemoe [10), Quantum GIS (cBoboano pacnpoctpansiemoe I[10), Python (cBo-
6omH0 pacrpoctpansemoe [10), R (cBobogno pacmpoctpansemoe 110), Rstudio (cBoGomHO pacmpocTpa-
usemoe [10), SMath Studio (cBo6onHo pactpoctpansemoe [10), GNU Octave (cBoO0oaHO pacmpocTpaHsi-
emoe [10), Scilab (cBo6oaHO pactpoctpansemoe [10).

8.2. llomereHue 1Jis1 CAMOCTOSATEILHOI PadoThI

1. OcHamieHHOCTh TTOMEIIEHUs IS CaMOCTOSITeNbHOM paboThl: 13 mocagounbix mect. CTynm —
25 mT., CTON — 2 WIT., CTOJ KOMIBIOTEPHBIA — 13 mT., mKkad — 2 mr., J0CKa ayJUTOpHAs MapKepHas —
1 mt., APM yuebnoe I1IK (MmoruTOp + cuctemusiii 610k) — 14 mr. Jdoctyn k cetn «IHTepHET», B dJICK-
TPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCHUTETA.

[Tepeuens TUIIEH3MOHHOTO IporpaMMHOro obecredyenus: Microsoft Windows 7 Professional, Mi-
crosoftOpen; MicrosoftOffice 2007 Professional Plus, aHTHBHpycHOE NporpaMMHOE OOCCICUCHHUE:
KasperskyEndpointSecurity, 7-zip (cBo6oano pacmpoctpansemoe I10), FoxitReader (cBo6oaHO pacmpo-
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crpansiemoe I10), SeaMonkey (cBoboano pacmpocrpansemoe I10), Chromium (cBoGomHo pacmpocTtpa-
usemoe [10), JavaRuntimeEnvironment (csob6oaHo pactpoctpansemoe I10), doPDF (cBo6oaHO pacmpo-
crpansiemoe I10), GNUImageManipulationProgram (co6oauo pacmpoctpansiemoe I10), Inkscape (cBo-
6omno pacnpoctpansemoe [10), XnView (cBoboaHo pacnpoctpansemoe [10), K-LiteCodecPack (cBo-
6oxHO0 pacnpoctpansiemoe [10), FARManager (ceo6omuo pacripoctpansemoe [10).

2. OcHaIlIEHHOCTh MTOMEIIEHUS ISl CAMOCTOSTENbHOW paboThl: 17 mocagounsix mMect. Jlocka mmst
nuchbMa Mapkepom — 1 mT., paboune Mecta cTyaeHToB, obopyaoBanHbie [1K ¢ qocTynom B ceth YHUBEp-
curera — 17 mr., MynbTUMeIMAHBINA TipoekTop — 1 mT., APM npenoaasarens aas paboTsl ¢ MyJIbTHMEINA
— 1 mT. (cucTeMHBIA OJIOK, MOHUTOPBI — 2 MIT.), cTod — 18 mT., ctyn — 18 mt. Jloctyn k cetn «MHTep-
HET», B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEy Y HUBEPCUTETA.

[Tepeuens aMIIEH3UMOHHOTO mporpammHoro obecmeucnus: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; MicrosoftOffice 2007 Professional Plus, antuBupycHoe nporpamm-
noe obecreuenue: KasperskyEndpointSecurity, 7-zip (cBo6oano pacmpoctpansiemoe I10), FoxitReader
(cBoOoaHO pacmpoctpansemoe I10), SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo-
6oxHo pacmpoctpansemoe 110), JavaRuntimeEnvironment (cBo6oxano pacmpoctpansemoe I10), doPDF
(cBoboaHO pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacrpocTpaHsieMoe
I10), Inkscape (cBobomuo pacmpoctpansemoe 110), XnView (cBobomHo pacmpoctpansemoe 110), K-
LiteCodecPack (cBob6oato pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactpoctpansemoe [10).

8.3. IlomemnieHus A1 XpaHEHHUsI U MPOPUIAKTHIECKOTO 00CIYKUBAHUSI 000PY10BAHUSA

1. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHI U CPEICTB OOyUCHHS:

OcHallleHHOCTb: MEPCOHAIbHBIA KOMIbIOTEp - 2 WT. (AocTyn K cetu «MHTepHeT»), MOHUTOp -
4 mrT., CEeTEeBOM HAKOMMTENb - | IIT., UICTOYHHUK OecriepeOOMHOro MUTaHMS - 2 TIT., TEJICBU30P IJIa3MEH-
Helid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiabpHast cranius - 2 1T., Ipeib - 5 mT., nepdoparop - 3
IIT., HA0OP MHCTPYMEHTA - 4 IIIT., TECTeP KOMITBIOTEPHOM CETH - 3 MT., 0AJUIOH CO CXKATBIM ra3oMm - 1 mr.,
racTa TerjonpoBoHas - 1 mrT., mpiiecoc - 1 mr., paanocTanuus - 2 mWrT., cToJ — 4 mT., TyM0a Ha KoJiecH-
Kax - | mrT., mojcTaBKa Ha KOJIeCUKax - 1 1mT., mkad - 5 mr., Kpecio - 2 mr., JectHuna Alve - 1 mir.

[Tepeuens nuieH3HOHHOTO TIporpaMMuoro obecrneuenus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2010 ProfessionalPlus, antuBupycHoe mporpammuoe obecriedenue: KasperskyEndpointSe-
curity, 7-zip (cBoboano pacrpoctpansiemoe [10), FoxitReader (cBoboano pacrnpoctpansiemoe I10), Sea-
Monkey (cBobomHo pacrnpoctpansiemoe I10), Chromium (cBoGomno pacmpoctpansiemoe I10), Ja-
vaRuntimeEnvironment (ceo6o10 pactpoctpansemoe [10), doPDF (cBoboano pacnpoctpansemoe I10),
GNUImageManipulationProgram (cBo6oaHo pacnpoctpansemoe I10), Inkscape (cBoboano pacmpocTpa-
usemoe [10), XnView (cBo6oauo pacrnpoctpansiemoe [10), K-LiteCodecPack (cBob6oaHo pacnpocTpaHs-
emoe [10), FARManager (cso6oano pacmpoctpansemoe [10).

2. llenTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTUNA U CPEICTB O0yUEHUS:

OCHAaIIEHHOCTB: CTOJ - 5 WIT., CTYJ - 2 MIT., KPEecio - 2 MT., Kag - 2 MmT., NEPCOHATBHBIN KOM-
neoTep - 2 wr. (goctymn K cetu «MHTEpHET»), MOHUTOD - 2 WT., MDY - 1 mrT., TecTep KOMIbIOTEPHOU
cetd - | 1mT., 0AIJIOH CO CKAaTBIM ra3oM - | IIT., ypynoBepr - 1 mirT.

[Tepeuens nuiieH3HOHHOTO TIporpaMMuoro obecneuenus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, antuBupycHoe nmporpammuoe obecrieuenue: KasperskyEndpointSe-
curity, 7-zip (cBoboano pacmpoctpansiemoe I10), FoxitReader (cBoboano pacrnpoctpansiemoe I10), Sea-
Monkey (cBoGomno pacnpoctpansemoe I[10), Chromium (cBoGomano pacmpoctpansemoe I10), Ja-
vaRuntimeEnvironment (ceo6oau0 pactpoctpansiemoe [10), doPDF (cBo6oano pacnpoctpansemoe I10),
GNUImageManipulationProgram (cBo6oano pacnpoctpansiemoe [10), Inkscape (cBoboaHo pacmpocTpa-
usemoe I10), XnView (cBoboaro pacmnpoctpansemoe I10), K-LiteCodecPack (cBob6oaHo pacmpocTpaHs-
emoe [10), FARManager (cso6oano pacmpoctpansemoe [10).

3. llenTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEACTB OO YICHHUSI:

OcCHaIeHHOCTh: CTOM - 2 WT., CTYA - 4 mT., Kpecno - 1 mrT., mKkad - 2 mWr., NepcoOHaIbHBINA KOM-
neroTep - 1 mT. (moctym k cetn «MHTEepHETY), BeO-Kamepa Logitech HD C510 - 1 mr., komonku Logitech
- 1 wr., TecTep KOMIBIOTEPHOU ceTu - | mT., Apensk - 1 mrT., Tenedon - 1 mr., Habop pyYHBIX HHCTPYMECH-
TOB - | mT.
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[Tepeuens nuieH3HOHHOTO TIporpaMMuoro obdecrneueHus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, antuBupycHoe nporpammuoe odecnieuenue: KasperskyEndpointSe-
curity, 7-zip (cBoboxano pacmpoctpansiemoe I10), FoxitReader (cBoboano pacrnpoctpansiemoe I10), Sea-
Monkey (cBoGomno pacnpoctpansemoe I[10), Chromium (cBoGoano pacmnpoctpansemoe I10), Ja-
vaRuntimeEnvironment (ceo6oau0 pactpoctpansemoe 110), doPDF (cBo6oano pacnpocrpansemoe I10),
GNUImageManipulationProgram (cBo6oano pacrpoctpansiemoe [10), Inkscape (cBoboaHo pacmpocTpa-
usemoe I10), XnView (cBoboauo pacnpoctpansemoe I10), K-LiteCodecPack (cBo6oaHo pacmpoctpaHs-
emoe I[10), FARManager (ceo6oano pacmpocrpansiemoe 110).

8.4. JIueH3MOHHOE MPOrpaMMHOe odecriedeHmne

1. MicrosoftWindows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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