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Padouas nporpamma qucuuminnabl «dOu3uka» pazpadboraHa:

- B cooTrBercTBUH ¢ TpeboBanusimu ®I'OC BO — OakanaBpuar 1o HampasieHHIO moarotoBku «27.03.01
Crangaptuzanys M METPOJIOTUS», YTBEP)KIEHHOro mnpukasoM MunoOpHayku Poccum Ne 901 or
07.08.2020 r.;

- Ha OCHOBaHMH y4eOHOTO IIaHa OakaaBpuara 1o HampasiieHuto moarotToBku «27.03.01 Crangaprusamnus

Y METPOJIOTHSD HAPaBIEHHOCTH (IPOQHiIh) «MeTpoorusi 1 METPOJIOTHIECKOE 00eCTIeueHIE»

CocraButens K.¢b.-m.H. A.}O.Eroposa

PaGouass mporpaMmma paccMOTpeHa W 0/100peHa Ha 3acenaHuu Kadeapbl oOIICH W TEXHUYECKON

¢usuku ot 15.02.2021 r., nporokon Ne 7.

3asentyroumii kadeapoit I.T.H, ipodeccop  Mycradaes A. C-Y.

Pabouan nporpamma corjiacobaHa:

HauansHUK oTHEna
JINLIEH3UPOBAHUS, aKKPEAUTALIUU U

10.A. J1y6poBckas
KOHTPOJIS KauecTBa 00pa30BaHUs

HavanpHuK oTAeIa METOOUYECKOTO

A 1O. PomanuukoB
obecrieuenuns yaeOHOTO Tporecca




1. IEJIM Y1 3AJIAYM TUCHMUTIINHBI

Hear qucnuniuabl «@u3nka» — GOPMHPOBAHUE Y CTYACHTOB HAYYHOTO CTHJIS MBIIUICHUS,
YMEHHUSI OPUEHTHPOBATHCSA B MOTOKE HAYYHOM M TEXHHUYECKOW MH(DOpPMAIMM U MPUMEHSATH B Oymymien
HAYYHO-HMCCIICIOBATEIbCKOH UM TPOEKTHO-NIPOU3BOJICTBEHHON JICATENBHOCTH (U3NYECKHE METObI
UCCIICIOBAHMS.

OcHOBHbIE 321241 AUCIHTIIAHBI:

- U3y4eHHE OCHOBHBIX (DM3MUYECKUX SBICHHUN, (HYHIAMEHTAIbHBIX MOHATHH, 3aKOHOB W TEOPHM
KJIACCUYECKON M COBPEMEHHOMN (PM3HMKH, BKIIOUAS TPECTABICHHE O TPAHUIIAX UX IPHMEHUMOCTH;

- OBJIQICHUE METOJIaMH (PU3HUYECKOTO UCCIICIOBAHHS;

- pa3BUTHE TIO3HABATEIILHBIX U TBOPYECKUX CIIOCOOHOCTEH MyTEM OCBOCHHS NMPHEMOB M METOIOB
pelIeHHsI KOHKPETHBIX 3a/1a4 U3 PA3JIMYHbIX 00sacTei (PU3nKu;

- (GopMHpOBaHHE HABBIKOB BBIJICIHTH KOHKPETHOE (DU3NYECKOE COICPKAHWUE B TPHKIATHBIX
¢busnueckux 3aavax Oyaymieit mpodecCuoHaTbHON A TEbHOCTH;

- (hopMUpOBaHKE HABBHIKOB MPOBEACHUS (PU3UUYECKOTO IKCIICPUMEHTA U YMEHUS OIICHUThH CTETICHb
JOCTOBEPHOCTH PE3YJIbTAaTOB, IOJIYYEHHBIX B TPOIECCE SKCIEPUMEHTATBLHOTO M TEOPETUYECKOTO
UCCIICIOBAHHSI,

- 03HAKOMJICHHE C COBPEMEHHOM HAay4YHOH anmnapaTrypoi;

- (opMHpOBaHHE MOTHBAIUM K CaMOCTOSITEJIHbHOMY IOBBIIICHUIO YPOBHS MPO(HECCHOHAIBHBIX
HaBBIKOB B 00JIaCTH HAYYHBIX UCCIICAOBAHUIA.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucrumanna «®Pu3nka» OTHOCUTCS K oOs3arenbHol yacté brnoka 1 «/lucoumimusbl (MOIyiH)»
OCHOBHOH TMpO(ecCHOHANBHON 00pa3oBaTelNbHON MPOrpaMMbl IO  HANPABICHUIO MOATOTOBKH
27.03.01 CrannapTu3anus ¥ METPOJIOTUS M U3Y4aeTCsl B IEPBOM, BTOPOM U TPETHEM CEMECTpPAX.

Juctnnmumna «®u3nka» SBISETCS OCHOBOMOJATAIOMICH NIl M3YUEHHS CIEAYIOIUX AUCIUTUINH:
«PU3nvecKre OCHOBBI U3MEPEHUIN U ATATIOHBIY, «DIEKTPOTEXHUKAY, «DIEKTPOTEXHUKA U HJIEKTPOHHUKAY,
«JJEeKTpOHMKAa W MHKPOIPOIIECCOpHAas  TeXHUKa», «MarepuaqoBeieHHE U TEXHOJIOTHS
KOHCTPYKIIMOHHBIX MaTepHaioB», «Merpoiorus». OcoOeHHOCThIO AUCHUIIMHBI SBISETCS BbIpabOTKa Y
CTY/ICHTOB METOJMYECKUX HABBHIKOB YU€OHOH pabOTHI, pa3BUTHE JIOTUIECKOTO MBIIUICHUS U TBOPYECKUX
CIOCOOHOCTEH, HEOOXOIUMBIX Il YCBOCHUS MH)KEHEPHBIX M CHEIMAIbHbBIX AUCIUIIIUH.

3. MIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 110 JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMHU PE3YJIBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Iporiecc w3yueHus IUCHUIUIUHBI «®Pu3KMKa» HampaBieH Ha (QOPMHUPOBAHUE CIEIYIOMIUX
KOMIICTEHITHI

®opmMupyemMbie KOMIETEHIINA OCHOBHBIE IOKA3aTeTH OCBOEHHUS
no ®IrocC BO NMPOrpamMMsbl JHCHUIIHHbBI

Conepxanue Kon

KOMIIETCHIINHN KOMIIETEHIMH
CrnocobeH OIIK-1 OIIK -1.1 3naer:
aHAJIM3UPOBATh 33Ja4d TIOJIO’KEHUS, 3aKOHBI 1 METOJIbI B 00JIaCTH €CTECTBEHHBIX HAYK.
npodeccuoHaATLHON OIIK-1.2. Ymeer:
JESITeIbHOCTH Ha aHAJIM3UPOBATH 3a/1a4M MPO(HECCUOHATBHON JAESITEILHOCTH Ha OCHOBE
OCHOBE TOJIO’KEHUH, TTOJIO’KEHUH, 3aKOHOB M METOJIOB B OOJIACTH €CTECTBEHHBIX HaYK.
3aKOHOB W METOJO0B B OIIK-1.3. Baageer:
00J1aCTH €CTECTBEHHBIX METOJIaMH aHajau3a 3a7ad MNpOPEeCCHOHAIBHON IeATEILHOCTH Ha
HayK ¥ MaTEMaTHKH OCHOBE TIOJIOXCHHIA, 3aKOHOB W METOJOB B O0JACTH €CTECTBEHHBIX
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®opMupyemMbie KOMIETEHIINA
no ®I'OC BO

Conep:xanue
KOMIIETEHIIUH

Cnocoben
(hopMyMpoBaThH 337a4u
npodeccuoHaIbHON
IEATENBHOCTH Ha
OCHOBE 3HAHWMN
MPOGHUIBHBIX Pa3JeaoB
MaTeEMaTHIECKUX 51
€CTECTBCHHOHAYYHBIX
JUACIIATIIINH

Kon
KOMIIETCHIINHA

OIIK-2

OcHOBHbBIE MOKA3aTeJIH OCBOEHMS
nporpamMmmabl JTUCHUIIJIHHBI

HayK.

OIIK-2.1. 3naer:

TCOPUIO BEPOSTHOCTEH M MAaTEeMaTHYECKYH) CTaTHUCTHKY; OCHOBHBIC
(u3nYecKue SIBICHUS U 3aKOHBI; OCHOBHbBIC (PU3NYECKHE BEIIMUUHBI U
KOHCTAHTBI, UX OIPE/IeNICHUE U eAMHHUIIBI N3MEPEHHS.

TEXHOJIOTHIO TTPOBEJCHUS THIIOBBIX 3KCIIEPIMEHTOB Ha CTAHAAPTHOM
000opyaoBaHUH B TaOOpAaTOPUU U Ha TPOU3BOJICTBE.

OIIK-2.2. YMmeer:

NPUMEHATH  (U3UKO-MAaTeMAaTHYECKHE METOABl Uil PELICHUS
NPaKTHYECKUX 337a4 B OOJIACTH TEXHUYECKOTO PETYIMPOBAHUS H
MCTPOJIOTUH; TIPHUMCHATH BCpOHTHOCTHO'CTaTHCTI/I‘IeCKI/Iﬁ IIoaxoa K
OLICHKE TOYHOCTH HM3MEPEHUH, MCIBITAHUH, KadyecTBa MPOAYKIHU H
HaJCKHOCTH I/I3MepI/ITCHBHOI\/'I TCXHHKU, TEXHOJIOI'MYECKUX
MPOLIECCOB.

OIIK-2.3 Baaneer:

HaBbIKAMH  WCIIOJb30BAaHUS ~ 3HAHUH  NPOQHMIBHBIX  Pa3aeioB
MAaTEMATUYCCKUX U €CTCCTBCHHOHAYUYHBIX JUCHUIUIMH IIPU PCHICHUN
MPaKTHYECKUX 3a/1ad.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI
4.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

OO01mas TpyA0eMKOCTh TUCIUTUTHHBI «Dusnkay cocrapnseT 12 3adetHpIx equnaui, 432 ak. Jaca.

Bun yuebHoit paboTbl Bcero ak. | Ak. 4yachbl 110 ceMecTpam
4acoB 1 2 3
AyIUTOpHBbIE 3aHATHS, B TOM YHCJIE: 170 51 51 68
Jlekun 68 17 17 34
[Ipaktuueckue 3anstus (113) ol 17 17 17
JlaGoparopHsie pabotsl (JIP) 51 17 17 17
CamocrositesbHas padora cryaentoB (CPC), B 154 39 57 58
TOM YHCJIe
Pacuerno-rpaduueckas padora (PT'P) 36 12 12 12
ITonroToBKa K KOHTPOJIBHOU paboTe 9 3 3 3
[ToaroroBka K NpaKTUYECKUM 3aHATUSIM 27 9 9 9
Odopmienne 1a00paTOpHBIX pabOT 18 6 6 6
TemaTtnueckas pabota B 6MOIHOTEKE 64 9 27 28

Buja npomexyTo4Hoii aTTecTanuu: 3k3aMeH (J),
3auet (3), nudd. 3auer (1), kypcoBas padora (P)

108 36(3) | 36(3) | 36(3)

O0uasi TPyA0€eMKOCTb 1M CHUILITHHbI

aK. 4ac. 432 126 144 162

3ad4. e/I. 12 3,5 4 45




4.2. Cogepxanue TUCUMIIIMHBI
Y4eOHBIM MIaHOM MPEIYCMOTPEHBI: JIEKIHH, MPAKTHUECKUE 3aHATHUS, Ja0opaTopHble pabOThl U
caMOCTOATENIbHAs padoTa.

4.2.1. Pa3zaenpl AMCHMIIIMHBLI U BUALI 3aHATHI
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1. Paznen 1. dusudeckue OCHOBLI MEXAHUKHU. 66 12 12 13 29
2. |Pasmen 2. OCHOBBI MOJICKYJISIPHO# (DM3UKH U TepMOIHMHAMUKH | 24 5 5} 4 10
3. |Pasmen 3. DieKTPUYECTBO U MATHETH3M 108 17 17 17 57
Paspen 4. Konebauus 1 BoaHbl. BoJIHOBas U KBaHTOBas
4, 83 18 10 17 38
ONTHUKA
5 Pasnen 5. KBanrosas ¢usuka. dusnka aToMOB, MOJICKYI, 43 16 7 20
" |aTOMHOTO sijpa ¥ JIEMEHTAPHBIX YaCTHI
Hroro:| 324 68 51 51 154
4.2.2. ConeprxaHue pa3aejioB THCHUIIAHBI
Ne Pa3pennl . TpynoemkocTs
ConeprkaHue JEKIIMOHHBIX 3aHATHH
n/n AHCHMILINHBI B aK. yacax

| cemecTp

IlonsiTe  cocTosiHMST B KJIACCUYECKOW  MEXaHHKE,
YPAaBHEHHUE [BIKECHUS, 3aKOHBl COXPAHEHUs, MPUHLUI
1. Paznen 1 OTHOCHUTEIBHOCTH B MEXAHWKE, KHHEMATUKA U JUHAMHUKA 12
TBEPAOrO  Te€Na, IKUJKOCTM W  ras3bl, DIEMEHTHI
pPENATUBUCTCKON MEXAHUKH.

DJIEMEHTBI MOJIEKYJISSPHO-KUHETHYECKON Teopun. Tpu
9 Hayaga TEPMOJMHAMUKH, TEPMOMHAMUYECKHE (yHKIUH

- | Pazpen 2 u COCTOSHUS, 5JIEMEHTBI HEPABHOBECHOM 5
TEPMOIMHAMHUKH, (YHKIIMU PACTIPEIEIEHHS.

Il cemecTp

DNeKTpoCcTaTMKa W MAarHUTOCTaTHKa B BakKyyMe H
3 BEILECTBE, YpaBHEHUS Makcgena, MPUHIHUIT 17
- | Pazpen 3 OTHOCHUTEJIBHOCTH B JJIEKTPOANHAMUKE.

DJIEKTPOMArHUTHEIE BOJIHBI.

III cemecTp

BHGKTpOMaFHI/ITHBIC BOJNIHBI. BoJHOBas M KBaHTOBas

4. ONTHKA. 18
Paznen 4
KsanToBas ¢usuka. @usnka aTOMOB, MOJIEKYJI, aTOMHOTO
5. sS7ipa ¥ JIeMEHTAPHBIX YaCTHIL 16
Paznen 5
Hroro: 68




4.2.3. llpakTyeckue 3aHATHUS

Ne
n/n

Pasznen

TeMaTuka NPaAaKTHYECKUX 3AHATHH

TpyanoeMkocTh
B aK. yacax

Paznen 1

Kunemartnka MOCTYNaTCJIbHOI'0 ABUKCHUS MaTepHaﬂLHOﬁ TOYKH

2

Kunemartnka BpamaTeJIIbHOIO ABUKCHUSA MaTepPIaHBHOﬁ TOYKH

2

JuHamMuka MaTepuaabHON TOUYKH. MMiynsc Tema. MIMITynbCc Crutbl. 3aKOHBI
HeroTona

Pabora, sHEprUs 1 MOITHOCTH. 3aKOHBI coxpaHeHns1. CoynapeHne Te

JlMHaMUK{ BpaIIaTeIbHOTO IBIDKEHHUS TBEPIOTO Telld. 3aKOH COXPaHEHHS
MOMEHTa WMITyJbca. MOMEHT WHEpUHH TBEPAOTO TeJda OTHOCHUTEIHHO
HETIOJIBIKHOM OCH

3akoH BecemupHoro taroteHust. HanpsokeHHOCTh M HOTEHIMAN OIS
TATOTEHMUS.

Pasnen 2

MonekyJsIpHO-KMHETHYECKasi TEOpUs Ta30B. 3aKOHBI MJCANbHOIO Trasa.
YpaBHEHHUE COCTOSIHUSA UIECATBHOIO ra3a

Yucio creneneil cBOOOb MOJIEKYIBL. 3aKOH PaBHOPACIIPEEICHHS S3HEPTUH
0 CTENEHsIM CBOOOABL. 3aKOHBI TEPMOIUHAMHUKH

SIBnenus nepeHoca B ra3ax. PeanbHble rassl

10.

11.

12.

13.

14.

Pazgen 3

15.

16.

17.

18.

19.

OnexTpuueckoe noje. HanpsykeHHOCTh 37eKTpruuecKoro noss. IlpuHnun
CYINEpTIO3UIMHU AJIS HAIPSDKEHHOCTHU. JIMHelHas, MOBEepXHOCTHAs U
00BeMHas IJIOTHOCTH 3apsAAa. DNeKTpuueckuil qumnois. [lone aunoss.
CuJ10BBI€ IMHUU JIEKTPUUECKOTO TTOJIA.

[ToTox BekTOpa HaINpsSKEHHOCTH 3JeKTpuueckoro mnoss. Teopema ['aycca
JUTS AIEKTpocTaThieckoro moisd. [Ipumepsl npumerneHus Teopemsr [aycca
JUTSL BEIYUCIICHHS DIICKTPUICCKUX TTOJICH.

PabGora cun SJICKTPOCTATHUICCKOI'O ITOJIA. HOTGHHI/IaﬂbHaﬂ OHEPIrud 3apsaja B
[oJIe Apyroro 3apsnaa. HOTGHL{I/IaJ’I. HOTGH].[I/IEIJ'I OJIA TOYCYHOI'O 3apsnaa.
HOTCHLII/I&HBH&H OHEPrug 3apsa/ia B IIOJC CHUCTEMbI 3apsJ0B. HpI/IHI_[I/IH
Cynepno3nuu sl MOTCHIUAIOB. PasHocTh IOTCHIIMAJIOB. CBs3b MCKIAY
BCKTOPOM HAIPSAXKECHHOCTU U TOTCHIIMAJIOM.

[Monspuzauus JIUDJIEKTPUKOB. Bexkrtop MOJIIPU3ALIN Y. Bexkrop
ANIEKTPOCTATHYECKOM  MHAyKUMH. 3akoH laycca g Bekropa
3JIEKTPOCTATUUECKON MHAYKIMH. Ju3nekTpudyeckasi IpOHULIAEMOCTb.

DNEeKTPOEMKOCTh NIPOBOJTHUKOB. Konnencaropsl. [Tnockui,
HWIHHAPHYECKUE U chepudecKuii KOHJIEHCATOPBI. Coenunenus
KOHJICHCATOPOB. DHEprus dJeKkTpuueckoro mnoyss. OObeMHas MIOTHOCTb
SHEPTUH DIEKTPHUECKOTO MO,

3akon Oma B auddepenimanbaoil popme. CONMPOTUBIICHHE TPOBOIHUKOB.
Croponnue cuiibl. 3akoH OMa JUisi HEOAHOPOJHOIO y4acTKa LEeNU. 3aKOH
Oma g nonHod uenu. 3akoH JDxoyns-JIeHHa B MHTErpajbHOU H
muddepernmanpHoi hopmax. PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.

Bexrop MaruutHOi mHAykuuu. CUioBble JIMHUM MarHuTHoro nomus. Ilorox
BeKTOpa MarHUTHOW mHIyknuu. Teopema ['aycca mis Bexkrtopa B. 3axon
buo-CaBapa-Jlannaca. Ilpumenenue 3akoHa buo-Casapa-Jlammaca s
BBIUUCJICHHSI MATHUTHBIX HOJEH.

Cuna Awmmnepa. BszaumopeiicTBue mnapajuienbHBIX TOKOB. Pabora 1o
MepeMEIEHHUIO TIPOBOAHNKA C TOKOM B MarHUTHOM 1ioJie. KOHTyp ¢ TOKOM B
MAarHUTHOM IIojie. MAarHuTHbBIE MOMEHT KOHTypa C TOKOM. JIBM)KEHUE
3apsHKEHHBIX YaCTHUI] B OTHOPOJIHOM MarHUTHOM mojie. Cuna JlopeHra.

3akoH JNeKTpOMarHuTHOM wHAykumd. IlpaBwio Jlenma. SIBienue
CaMOMHIYKIIUU. WHAYKTUBHOCTh. TOKM TIpH 3aMBIKAHUU W Pa3MbIKaHUU
nenu. OHepruss MarHUTHOro Tonst. OObeMHash TUIOTHOCTh JHEPTHH
MAarHUTHOTO IOJIA.

Konebatenbupiii  koHTyp.  CoOcTBeHHBIe — KosneOanHus.  CBoOopaHbIE
3aTyXalollue W BBIHYXKJICHHBIC  O3JEKTPOMAarHUTHBIE  KoJeOaHUs
(muddepennpanbHble ypaBHEHHSI M UX PELICHHS).
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n/n

Pa3nen

TeMaTuka NPaAaKTHYECKUX 3aAHATHI

TpyroemkocTh
B aK. yacax

20.

21.

22.

Pazgen 4

23.

24,

OnekTpoMarHuTHelE  BOJHBL.  JluddepeHnnansHOe  ypaBHEHHE IS
3JEeKTPOMAarHuTHON BONHBI U ero pemieHue. CKOPOCTb paclpOoCTpaHEHUs
JJEKTPOMAarHUTHbIX BOJH B cpene. Bekrop Ilointunra. Illkana
3JEKTPOMArHUTHBIX BOJIH.

WutepdepeHyss  IUIOCKMX ~ MOHOXPOMAaTHYECKHX  CBETOBBIX  BOJIH.
KorepentHocTs. MeToApl HOTy4eHUS KOTEPEHTHBIX CBETOBBIX BOJH H
HaOmonenust uHtepdepeHunn. MHTEpdepeHys cBeta B TOHKUX IUICHKAX.
Koubiia Herorona. [IpakTuyeckue npuMeHeHHs HHTEpEPEHLIIH.

Hudpakuust dpenenst. Juppakuuss Ha KpyrjioM OTBEPCTHH U JIUCKE.
Hudpakmus Dpayrrodepa. Hudpaxmus wHa memn. AudpaxnmoHHAs
pemetka. JudpakmpoHHas pemieTka KaK ~CHEKTPaIbHBIA — TpUOOp.
Paspematoriass  crmocoOHOCTh  CHEKTpPANbHBIX  IpuOOpoB.  Judpakums
peHTreHOBCKUX Jyueil. @opmyna Bynega-bparros.

EcrecTBeHHBII M TONMspHU30BaHHBIN cBeT. 3akoH Mamoca. [lomsapusanus
CBETA IIPH OTPaKEHUHU M IpesioMiIeHnH. 3akoH bprocrepa.

AbGcomoTHO depHOE Teno. 3akoHBl TeruoBoro m3nmydeHus (Kupxroda,
Credana-bomsimana, Buna). CnekTpaibHas IUIOTHOCTH JHEPTETHYCCKOM
CBETHMOCTHU a0COIOTHO YEPHOTI'O Tejla B PaMKaX KJIACCUYECKOU (PU3UKH.

25.

26.

217.

Pasnen 5

28.

OHeprusi, uMIynsc U Macca (GoToHOB. DoTodddekT M ero 3aKoHbI.
VYpaBHenue DitHmreitna s potodddexra U IKCIEpUMEHTATBHBIE METOIbI
ero mnposepku. Dorosnementsl. Odpdexr Komnrona. [laBneHue caera.
Oneitel JleOenena.

KopnyckynsipHO-BOJTHOBOH Jlyain3M MaTepuH U ero ONbITHOE 0OOCHOBaHHE.
I'mmoreza ne bpoitna. CooTHomeHue HeompeneneHHocTeil. BoHoBas
(YHKIHS U €€ CTATUCTUYECKHH CMbICT. AMIUINTY/Ia BEPOSITHOCTEH.

Omnritel Pezepdopna. Anepras momens atoma. KBanrosreie moctynatsl bopa.
AtoM Bosioposa o Teopun bopa. Atom Bogopoa no teopuu Llpeaunrepa.

PagnoaktuBHOCTS. PagnoakTHBHOE INpeBpalieHue siuep. SlaepHsle peakunu
¥ UX OCHOBHBIEC THIIBI. VICKyCCTBEHHAs! paJMOaKTHBHOCTb. LlenHas peakums
neneHust. SmepHerii peakrop. KoadduuueHT pa3sMHOXKEHHS HEHTPOHOB.
TepmosiaepHblii cuHTe3. BogOpOaHO-YrIepoAUCThIA UK. DHEPrus 3Be3.
[Ipobnema ynpaBisieMBIX TEPMOSIEPHBIX  pEaKIUid. DKOJIOTHYECKHE
BOIIPOCHI COBPEMEHHOM YHEPTETHKH.

Hroro:

o1

4.2.4. JlabopaTtopHbie padoThl

Ne
n/n

Pa3zpen

TemaTnka jsjabopaTopHbIX padoT

TpyroemkocTb
B aK. yacax

Pazmen 1

DNEeMEeHTHI TEOPUH MTOTPEIIHOCTH

3

Mexannka MOCTYHNAaTCJIbHOT'O ABUKCHUS N 3aKOHBI
COXPAaHCHHUA.

6

BpamarenpHoe nBmkeHne. MexaHudeckrue KoaeOanus u
BOJIHBEI.

Pa3nen 2

TepMOHHHaMquCKHe IPOUECCHI B UACAIBHBIX U PEAJIbHBIX
razax

TennoBeie IMpONCCChI B TBépI[BIX TCIaX U XKUIAKOCTAX

Pa3nen 3

SJ'ICKTpI/ILIeCKOC U MAartmuTHOC IOJIC B BAKYyM€ U B BCUICCTBC

IToCTOSIHHBIN 2IEKTPUUIECKUNA TOK

IIepeMeHHBII AIEKTPUYECKUN TOK

SJICKTpI/ILICCKI/Ie KoJIeOaHHs

Nl W O O N N

Pa3nen 4

BosHoBas n kxBaHTOBas OITHKA




Ne TpyaoeMkocTh
Pasznen TemaTuka J1abopaTopHbIX padoT pyA
n/n B aK. yacax
Hroro: 51

4.2.5. KypcoBbie pa6oThl (IIPOEKTHI)
Kypcosvie pabomul (npoexmot) He npedycmompeHul.

5. OBPA3OBATEJIBHBIETEXHOJIOT' T

B xone 00yueHus IpUMEHSIOTCSL:

Jlekuuu, KOTOpBIE SIBISIFOTCSI OJJHUM W3 BOKHEHIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY 00ydarormxcs.Llenu 1eKIMOHHBIX 3aHSITHI:

-1aTh CHCTEMAaTH3UPOBAHHBIE HAy4YHbIE 3HAHMA IO JAUCLMIUIMHE, AaKIEHTUPOBATh BHUMAaHUE Ha
HarOoJIee CIOKHBIX BOIIPOCAX JUCIUILIHHEI,

-CTUMYJIUPOBAaTh AKTUBHYIO II03HABATEIIbHYIO JIEATEIBHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBATh
(hOopMHUPOBAHHIO UX TBOPYECKOTO MBIILICHHUS.

IIpakTuyeckue 3aHATUs. Llen MpaKTUYECKUX 3aHATHI:

-COBEPIIEHCTBOBATh YMEHHUS U HABbIKU PEIICHUS PAKTUUECKUX 33/1au.

['maBHBIM cofep>kaHUEM 3TOTO BUJA YUEOHBIX 3aHITUH sABJsieTcsl padoTa Kakaoro oOyyaromerocs mno
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHUSMH U HaBBIKAMU NMPOGECCUOHAIBLHOMN IS TETbHOCTH.

JlabopaTtopubie pa6oThl. [{enu 1ab0opaToOpHbIX 3aHITHHA:

-YIJIyOUTh W 3aKpeNHTh 3HAHUS, TOJyYEHHbIE Ha JIEKUUSIX M B MPOLECCe CaMOCTOSATENHHOM paboTh
o0ydaroImuxcst ¢ y4eOHOM 1 HAYYHOMH JIUTEPATYpOIi;

['maBHBIM cojiep>kaHHEM 3TOTO BUA YUEOHBIX 3aHITUH sBIsieTcsl paboTa KaKaoro oOydaromerocs mo
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSIMH M HaBBIKAMU MPO(eCCHOHATIBHON IESITeIbHOCTH.

Koncynbranum (Tekymas KOHCYNIbTAallMsl, HakaHyHE  dSK3aMEHAa) SBIsETCS OMHONM u3  ¢opm
PYKOBOJICTBA y4eOHOI pabOTON OOYYarOIIMXCsl M OKa3aHWS UM TIOMOIIM B CaMOCTOSITEJIBHOM H3yYCHUH
Marepuaia AUCUUIUIMHBL, B JUKBUAAIMN UMEIOIIMXCS MPOOEIOB B 3HAHUSX, 33J0JDKEHHOCTEH MO TEKYIIUM
3aHSATHUSM, B TIOJITOTOBKE MUCBMEHHBIX paboT (IIPOEKTOB).

Tekyie KOHCYJbTAalMM MHPOBOJATCS MpenojaBaresieM, BEAYLIMM 3aHATHA B y4eOHOW rpyrme,
HAy4YHBbIM PYKOBOJUTEIEM U HOCAT KaK MHIMBUIyaIbHbIH, TaK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa 00y4aroLIMXcsl HaNpapieHAa Ha YIryOJeHHEe U 3aKpelvieHHe 3HaHUM,
MOJYYEHHBIX HA JIEKUUSAX W JPYIHX 3aHSTUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHUBHOTO
NPUOOPETEHUs] HOBBIX, JOMOJHHUTEIBHBIX 3HAHUH, MOJATOTOBKY K MPEJICTOSIIMM Y4eOHBIM 3aHATHAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA JUUIsl TEKYHIEIT'O KOHTPOJISA YCIIEBAEMOCTMU,
MMPOMEXKYTOUYHOM ATTECTAIIUH IO UTOI'AM OCBOEHMS JUCIHUIIIUHBI
6.1. Oyenounvie cpedocmea 011 CamMocCmoAmMeNbHOU pAdGOmMvl U MEKYUE20 KOHMPOIA
ycnegaemocmu
6.1.1. Ilpumepnas memamuxa PI'P
Pa3nen 1. ®usnveckne 0OCHOBbI MEXaHUKH
1. KpuBonmHelHHOE ABMKEHUE MAaTEPUAIBHON TOYKH.
2. BpamarenbHoe ABHKEHUE MaTEpPUAIbHON TOUKH.
Paszpnen 2. OcHOBBI MOJIEKYJISIPHOM (DM3MKH U TEPMOAMHAMUKH
1. Pactipenienienne MoJeKyJ1 IO CKOPOCTSIM (pacrnpenenenue Makcena).
2. Pacnipenenenue MoJieKkys 1o sHeprusm (pacnpeaenenrne bonpinmana).
Pa3nes 3.2/eKTprYecTBO 1 MArHETHU3M
1. JIBmkeHrEe 3apsSKEHHOW YaCTUIIBI B JIEKTPUUECKOM TIOJIE.
2. JIBuxeHue 3apspKeHHOM YacTHUIbl B MATHUTHOM TTOJIE.
3. Pacuér mapameTpoB 3aMKHYTOTO KOHTYpa (3aKk0oH brno-Capapa-Jlartaca)
Pa3nen 4. BoiiHOBasi 1 KBAHTOBasi ONTHKA



1. BomnoBas ontuka. UHTEepdepeHius cera.

2. udpaxmus cBeta.

3. Ilongpuzanus ceera.

Pa3nen 5. KpanroBas pusuxa

1. BoHoBsIe cBolicTBa yactuil. ['unoresa ae bporis.
2. IlpuHIMI HEONPEAeICHHOCTH.

3. Ypasuenue lllpenunrepa.

4. SinepHas usnka.

6.1.2. Ilpumepnas memamuka KOHmMPOJIbHOU PAdOM bl

Pa3zgen 1. ®usnuecKkye 0CHOBLI MEXaHUKH

1. DyeMeHTBl KHHEMATUKH.

2. luHaMHKa MaTepUaIbHON TOYKHU U MOCTYNATEIIbHOTO ABHKEHUS TBEPAOIO Tela.

3. Pabora 1 3Heprus, 3aKOHbl COXpaHEHHS B MEXAHUKE.

4. DreMeHThI TEOPUH TOJIs, TATOTEHHUE.

5. DIIeMEHThI MEXaHUKH KUJKOCTEH.

Pasnen 2. OcHOBBI MOJIEKYJISIPHOM (PM3MKH U TEPMOAMHAMUKHI

1. MonexynsspHO-KUHETUUECKAasi TEOPUS UCATbHBIX Ta30B.

2. OCHOBBI TEPMOJANHAMHUKHU.

3. PeanbHble Ta3bl, )KUJKOCTU U TBEPABIC TEA.

Pa3zgen 3. DiiekTpu4ecTBO 1 MATHETH3M

1. DnekTpocraTuka.

2. ITocTOSITHHBIN 3JEKTPUUECKUN TOK.

3. DIIeKTpUUECKHE TOKU B BEIIECTBE.

4. MaruutHoe 1noie.

5. DIeKTpOMarHuTHasE MHIYKITHUS.

Pa3znen 4. BoiinoBasi M KBAaHTOBAsl ONITHKA
DNIeKTPOMarHUTHBIE KOJIEOAHUS U BOJTHBI.
Wutepdepenius.

Hudpaxmus.

[onspusanus.
Dorordexr.

3axonbl n3nydeHus AUT.
Pa3)1e.11 5. KBanToBas ¢usuka
1. Bonna ne-bpoiins

2. Teopus atoma bopa.

3. Snepnas ¢pusuka.

oukrwdE

6.1.3. Bonpocuwi, ébinocumesle Ha camocmosamenvroe uzyyenue
B pamkax camocTosITenbHOM paboThl, 00yUYaromuecs HOHKHBI MMOJTYyUNUTh MPEICTABIEHNE U OCBOUTH
CJIEYIOLUI MaTepHall.

Paznen 1. ®u3nyeckne 0CHOBbI MEXaHUKH

1. HennepunanbHble CUCTEMBI OTCYETA.

2. I'paBuTalInOHHOE MOJE.

3. 3akonsl Kemepa.

4. DneMeHTbl MEXAHUKH KUIKOCTEM.

5. OCHOBBI CIENUATBHON TEOPUU OTHOCHUTEIBHOCTH.

Paspnen 2. OcHOBBI MOJIEKYJISIPHOM (DM3MKH U TEPMOAMHAMHUKH
1. Cratuctuueckue pacipeesIeHusl.
2. PeanbHble rassl.



3. ArperaTHbl€ COCTOSIHUSI.
4. ®azoBble N1EPEXO/BI.
5. CBOHCTBA KUAKOCTEH
Pa3nen 3. DiekTpu4ecTBO U MATHETU3M
1.Pacuer »aNEeKTpUYECKUX TMOJEH CO3JaBAEMBIX 3apsSHKCHHBIMH HCTOYHMKAMH  Pa3IMYHON
KOH(UTYpaluu ¢ IpUMEHEHHEM TeopeMbl [ 'aycca.
2.Pacyer MarHMTHBIX TIOJIeH CO3[1aBa€MbIX HMCTOYHMKAMHU pa3IM4HON KoHpurypamum c
npuMeHeHueM 3akoHa buo-Casapa-Jlamaca.
Pa3gen 4. BoaHoBasi 1 KBAHTOBAasI ONITHKA
1.MHuoronyueBast uHTepEepeHITHS.
2.NutepdepeHius NoasIpU30BaHHBIX BOJIH.
3. Ilpunnun ronorpaduu.
Pa3nen 5. KBanToBasi pusnka
1. Atom Bozopoza B kBaHTOBOW MexaHuke. KBaHToBble uncia. CliMH 3J1€KTpoHa.
2. SlnepHbIe CHIIBIL.
3. Mouenu sipa.
4. MeTo bl pEerUCTpalUU PAIMOAKTUBHBIX U3TYyYCHHH.
5. OcHOBBI (PUBHKH JICMEHTAPHBIX YACTHII.
Kpowme 3Toro, cTy1eHThI JOIKHBI CAMOCTOSITETLHO TOTOBUTHCS K 1a00paTOPHBIM paboTam.

6.2. Oyenounvie cpedcmea 0131 NPOGEOEHUA RPOMENCYMOYHOU AmMmecmayuu

6.2.1. IlpumepHnuolii nepeuens 60npoco6/3a0anuil K IK3ameHy'.

PDu3nyecKkne 0CHOBbI MEXaHUKH

1. Kakwue cyniecTByroT OCHOBHBIE ()OPMBI M METOIbI 00PaOOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX?

2. Uro Ha3bIBAIOT MOTPEIIHOCTBI0 NPAMBIX H3MepeHHi? YUTO Ha3bpIBalOT MOrPEIIHOCTHIO
KOCBEHHBIX U3MepeHuit? UTo Takoe cucteMaTuuecKue MorpemHocTu?

3. Uto Ha3pBaeTCs MIHOBEHHOW CKOpocThio? UTO Ha3bIBaeTcs CpeiHed CKOPOCTbIO
MepeMeleHUs] MaTepUaIbHON TOYKU IPU IPOU3BOIBLHOM JBUKEHUU?

4. Y10 Ha3bIBAaETCs YIIOBOI CKOPOCTHIO U YIIIOBBIM YCKOPEHUEM BPAIIEHUS M B KAKMX €IMHHUIIAX
OHHU H3MepstoTcs?

5.  Cdopmynupyiite nepBbiii, BTopoit U Tpetuil 3akoH Hprotona. Kakas ¢usudeckas BenuumHa
HA3bIBACTCS] UMITYJIECOM CHITBI?

6. Kakas ¢usnueckas BeIMUMHa Ha3bIBae€TCS UMITyJIbcoM Tena? B kakux eaununax cucremsl CU
U3MEpSeTCs] UMITYJIbC Tena?

7. Yro Ha3bpIBaeTCs LIEHTPOM MAacC CHCTEMbI MaTepuaibHbIX Todek? Kak IBMKETCS LIEeHTp Macc
3aMKHYTOW CHCTEMBI?

8. Uto HazpiBatoT sHepruei? [loreHnmansHas sHeprusi. KuHernueckast sHeprusi ABHXKYLIETocs
Tena.

9. Pabota nocrosHHOM cwibl. B kakux equnnnax B cucreme CU n3mepsiercs padora?

10. 3akoH coxpaHEHUSs IMOJHOW MEXaHUYECKOH SHEPTHH.

11. Kakas ¢usnueckass BeIMYMHA Ha3bIBaeTCs MOIIHOCThIO? B kakmx emununax B cucreme CU
M3MEPSAETCS MOITHOCTH?

12. Yto Takoe MoMeHT cuibl? UTO Takoe MOMEHT UMITYJIbCAa MaTe€pUaIbHON TOYKH? TBEPIOTrO
tena? Kak onpenenseTcss HalpaBieHUE BEKTOpa MOMEHTA UMITyJIbca?

13. BeBenute u chopMynupyidTe ypaBHEHHME IMHAMMKH BpalaTeIbHOTO JBIXKEHUS TBEPIOTO
Tena.

14. B dyem 3akmtouaercst (pu3MuUecKas CYIIHOCTh 3aKOHa COXPAaHEHHs MOMEHTa HMIyibca? B
KaKUX cucTeMax OH BblnoJyHseTcs? [IpuBenuTe npumepsl.

15. ComocTtaBbTe OCHOBHBIE YpaBHEHMS JIMHAMMKH TIOCTYHATEIbHOIO U BpallaTeIbHOIro
IBUKCHHUM, TPOKOMMEHTHPOBAB UX aHAJIOTHIO.

10



16. Yto Takoe MOMEHT WHEPITUH Tema?

17. KaxoBa posib MOMEHTa UHEPLIUU BO BpaLaTEIbHOM JIBUKEHUU?

18. Cdopmynupyiite u nosicaute Teopemy Ll teitHepa.

19. Yto Ha3piBaeTCs MOMEHTOM MHEPUMU Tela OTHOCHUTEIbHO HETMOABIKHOW TOUYKH?
OTHOCHUTEIIbHO HETOABIKHOM ocu? Kak onpenernsercs HanpaBlieHUE MOMEHTA CHUJIbI?

20. Uro Takoe Bec Tema? B uem oriamume Beca Tena oT cwiibl Tsbkecth? Kak OOBSCHUTH
BO3HHUKHOBEHHE HEBECOMOCTH MPHU CBOOOIHOM IaICHUU?

21. Yro Takoe HANPSHKEHHOCTb MOJIS TATOTCHHS?

22. Kaxkoe nose TAroTeHus: Ha3bIBaeTcs OAHOPOIHBIM? EHTPAIbHBIM?

23. Tlouemy TspKemoe Teno He magaer Obictpee Jierkoro? IlokaxuTe, YTO CHIIBI TATOTCHHUS
KOHCEPBATUBHBI.

OcCHOBBI MOJIEKYJIAPHON QU3MKU M TEPMOJANHAMUKHI

24. UYro Takoe naBieHUE B )KUIKOCTU? J[aBeHUe — BeTMYMHA BEKTOpHAs Wiu ckamsipHas? KakoBa
enuHUIa nasiaeHus B CH?

25. Yro Ha3pIBaeTCS IUHAMUYECKUM JaBICHHEM? THAPOCTATHYECKHM MHaBJICHHEM? IIOJHBIM
naBJjeHueM?

26. Kakue mpuOOpsl cimyxar Ui U3MEPEHUs TUHAMHUYECKOTO JABJICHHUSA? TUAPOCTATHUYECKOTO
JaBJIeHUsI? MOJIHOTO JaBJIEHUs B JKUAKOCTU? YUTO Ha3bIBAIOT JIMHUEH TOKa B KUAKOCTH? UTO Ha3bIBAIOT
TpyOKoO#i TOKa?

27. KakuM ypaBHEHHEM OIUCHIBACTCS CTALIMOHAPHOE JABMYKEHHE UCaTbHOMN KUAKOCTH?

28. Kakoe Te4eHune XUAKOCTH Ha3bIBACTCS JIAMUHAPHBIM, TYPOYJICHTHBIM?

29. Kakoiil xapakTep UMeeT B3auMOIeHCTBHE MOJIEKYJI UJI€aIbHOTO ra3a?

30. Kakwue Bam u3BeCTHBI (POPMBI 3aIIUCH YPaBHEHUS COCTOSHHS UCaJIbHOTO Ta3za’?

31. Kakas u3 ckopocteil MojeKyn 60Jblle — CpeIHss WK Hanbosee BeposiTHasA?

32. KakoBa pazmMepHOCTb KO3 durmenTa quddy3un?

33. Kaxk cBs3anbl 1pyr ¢ 1pyroM ko3 UIIMeHTH! sBIeHU nepeHoca?

34. Cohopmymupyiite ypaBHeHue Ban-nep-Baabca.

35. KakoB cwmbicn mocrosiHHBIX Ban-nep-Baanbca? Uro Takoe BHyTpeHHee nasneHue? Kakoe
3Ha4YCHHE TIPUHUMAIOT 3TH TIOCTOSIHHBIE JIJIsl HeaTbHOTO Ta3a’?

36. O0bsacuute >pdext xoyna — Tomcona. Kakoit addexr xoyns — ToMcoHa Ha3bIBarOT
TIOJIOKUTEIIBHBIM, 8 KAaKOW OTPUIATEIhHBIM?

37. YUeM TepMOIMHAMHUYECKHH MOJIXOA K PACCMOTPEHHIO (PM3MUECKUX SBJICHUH OTIMYAETCs OT
CTAaTUCTUYECKOTO ITOaX0aa?

38. [aiite onpeaeneHus TeIUI0EMKOCTH, YIIbHON U MOJISIPHON TEIJIOEMKOCTH BEIIECTBA.

39. [puBenute pa3nuvnabie GOPMYIUPOBKHA BTOPOTO 3aKOHA TEPMOJTUHAMHKH.

40. Yro Takoe sHTpomus? Kakasg CBS3b SHTPONMM CO BTOPHIM HA4yajJoM TEPMOJWHAMHKH?
VYKaxuTe CBsI3b SHTPOIHH C TEPMOAMHAMUYECKOH BEPOSATHOCTHIO.

DJIeKTPUYECTBO U MATHETU3M

41. Bo CKOIbKO pa3 KyJOHOBCKas cuja OTTAJKUBAHHWS MPOTOHOB OONbBINE CHIBI HUX
TPaBUTAIMOHHOTO MPUTSHKEHUS?

42. Tloyemy TIpM  ONHWCAaHUU  MEXAHWYECKOTO  JIBIDKEHUS  HE  Y4YUTHIBAeTCS  CHIIA
ANEKTPOCTATUYECKOTO B3aUMOIEHCTBUS 3apAA0B, U3 KOTOPBIX COCTOST Tea?

43. TloyeMy MOJIynb HAIpPSHKEHHOCTH TOJNS TMPOMOPIMOHANICH CTETNEeHH CTYIIEHUS CHUIIOBBIX
JIMHUW HAIIPSKEHHOCTHU?

44. Kak ¢dopmymupyercs Teopema laycca anms 3apsjioB, TOMENICHHBIX B Cpely ¢
IVDJICKTPUIECKOH MMPOHUIIAEMOCTHIO € ?

45. Chopmynupyiite Teopemy ['aycca B mudpepennmnansuoit popme.

46. IloctpoiiTe rpaduK 3aBHCHUMOCTH IUIIEKTPUUYECKOM MPOHHUIIAEMOCTH CETHETONJIEKTPUKA OT
HaNpsHKEHHOCTH BHELTHETO MOJIS.

47. OrueHHTE MIEKTPOSMKOCTh 3eMITH, cuuTas ee chepoid.
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48. Yrto Takoe CTOpOHHUE CHIIBI M KaKOBa UX Mpupoa?

49. B dyeM 3akirodaeTcsi GU3HMUECKUN CMBICI SJICKTPOABUKYIICH CUJIBI, ICUCTBYIOMICH B 11N’

50. Hamummute 3akonsl OMa u Jxoyns—JIenna B auddepennmansHoil hopme.

51. Kak dpopmynupyrorcs npasuna Kupxroda?

52. UYemy paBeH U Kak HANpaBjeH MarHUTHBIH MOMEHT PaMKH C TOKOM?

53. Yemy paBHa pabota cuibl JIopeHa mpu ABMKEHUH MTPOTOHA B MArHUTHOM T10J1€?

54. Bo3HMKaeT M MHAYKIMOHHBIA TOK B MPOBOASIIEH paMKe, MOCTYHAaTeIbHO IBUXKYIIEHCS B
OJIHOPOJIHOM MarHUTHOM I10J1e?

55. Kakoga npupoaa DJIC 31eKTpoOMarHuTHON MHAYKITUU?

56. Yro Takoe BUXpeBble TOKU? BpenHbl OHU WK TOJIE3HBI?

57. Tlouemy cepaeyHUKH TpaHCHOPMATOPOB HE JENAIOT CIUIOUTHBIMU?

58. Yro Takoe quaMarHeTUKU? mapaMarHeTuku? B uem paziauuue uX MarHUTHBIX CBOMCTB?

59. Uro Takoe HamarHM4eHHOCTh? Kakas BenMuMHAa MOXET CIY)XHUTb €€ aHaJIOroM B
AIEKTPOCTaTUKE?

60. HM300pa3uTe u MOSICHUTE METIIIO THCTEepe3nca peppoMarHeTHka.

BoJsiHOBasi 1 KBAaHTOBAsl ONTHKA

61. KakoBbl OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH?

62. HaOmromaercst nu JaucnepcHsi AJIEKTPOMAarHUTHBIX BOJH B Bakyyme? B cpeme? Otser
000CHOBATb.

63. B dem 3akioyaeTcsi MONMEPEYHOCTh AIEKTPOMArHUTHBIX BONH? B deM ¢u3ndeckuid CMbICIHT
BekTopa YMoBa-IloiiTunra?

64. He mnpotuBOopeunT M sIBICHHE HHTEpP(PEpPEHINH 3aKOHY coxpaHeHus sHeprum? OTBer
000CHOBATb.

65. KakoBsl ycinoBus asist HaOmr01eHUs HHTEP()EPEHIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB?

66. Ilpu xakom ycrmoBuM HaOMroaeTcs 4eTkas MHTeppepeHIMOHHAs KapTHHA, CO3/laBaeMasl Ha
9KpaHe JIByMsI KOT€PEHTHBIMU UCTOYHHKAMHU.

67. Ilouemy B mpupoie MOXKHO HaOII01aTh PAAYKHO OKPALIEHHbIE TOHKHUE TJIEHKN?

68. Ilouemy mudpaxmys 3Byka MOBCEIHEBHO OoJiee 3aMeTHA, YeM Judpakius ceera’?

69. PaznuuaroTcs aM qUQpPaKIUOHHBIE KAPTUHBI HA KPYTJIBIX OTBEPCTUSAX PA3HBIX PaUyCcOB?

70. Kak m3meHutcs nudpakiioHHas KapTHHA, €CIIM yYMEHBIIWTh MIMPHUHY INeNed, He MEHss
IIOCTOSIHHYIO PEIIETKH?

71. Kak uzmenutcs qudpakiMoHHas KapTUHA, €CJIM YMEHbBIIUThH MOCTOSHHYIO NH(paKinOHHON
pEILIEeTKH, He MEHss o0I1lee YNCIIO €€ MITPUXOB?

72. OT 4ero 3aBHCHUT pa3pemaronias CrioCOOHOCTh 00bEKTHBA?

73. Kak mpakTH4ecKu OTIMYUTh JIMHEHHO MOJIIPU30BaHHBIN CBET OT €CTECTBEHHOI0?

74. Ha myTH €CTECTBEHHOTO CBETa PaCIIOJIOKEHBI TOJIIpu3aTop U aHanuzaTtop. Kak usmensercs
MHTEHCUBHOCTh CBE€TAa Ha BBIXOJE CHCTEMBI, €CIM aHaJW3aTOp BpaIlaTb BOKPYr JIy4a, OCTABIIAA
MOJISIPU3aTOP HEMOABUKHBIM?

75. EcrecTBeHHBIH CBET MajiaeT Ha TPaHMILy «BaKyyM — ITUAJIEKTPUK» ToJ yriioM bprocrepa. [Ton
KaKMMH YTJIaMH PacIpOCTPAHSAIOTCS OTPAXKEHHBIN U MPEJOMIICHHBbIN 1yun? Kak OHM NMOJIspU30BaHbl?

76. Kakue THIIBI OJIIPU3AIMOHHBIX IPU3M BaM U3BecTHBI? KakoBbI IPUHIIUIIBI UX pabOTHI?

77. Kaxkoe siBineHue ucnosnb3yercs B mpu3Me Hukouns /i rameHus oHOTO U3 Jiyuei?

78. Yro Takoe nonspounasl? Kakoel ux nmpeumymiecrsa? HenocraTtku?

79. Tlouemy mpW TPOXOKICHUW CBETA Yepe3 MPU3MY MPOUCXOAUT €ro Pa3IoKEHHE B CHEKTp?
KakoB xapaxrep aToro cnekrpa?

80. B 4em cyTh HOpMaJbHOH IucTiepcru? AHOMAIBHON qUcTIepcHn?

81. Moxer Jin MOTJIOIIeHNE CBeTa BbI3BaTh HarpeBaHue BemiecTBa? KakoB (usmueckuit cmbica
ko3¢ duLreHTa MOTJIOIIEeH s cBeTa?

82. Kak oOwsicuuth romyOoii et Heba? Ilouemy Ha 3akate u Bocxoae CoinHIe Kaxercs
KpacHbIM?
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83. Ilouemy B cMUTHAIM3alMK TPEUMYIIIECTBEHHO MCTIOIL3YETCS KPACHBIN CBET?

84. Urto Takoe TEIIoBOE U3Iy4YcHHE?

85. Uto Takoe abCOTIOTHO «YEPHOE TEI0»?

86. Kakx momydena ¢opmymna Poanes-/xunca? OObBSICHUTE TPYIHOCTH, BO3HUKIIHE MIPH
00BSICHEHUH 3aKOHOB TEIUIOBOTO U3TYYCHHUS B paMKaX KJIACCHYECKON (DU3UKH.

87. KakoBa CBs3b MEXIy BOJHOBBIMH XapaKTEPUCTHKAMH CBeTa (YacToTa, JUIMHA BOJHBI) U
KOPITYCKYJISIPHBIMHU XapaKTePUCTUKaMU (OTOHA (SHEPTHSI, UMITYJIbC)?

88. Uro Takoe «kpacHas rpanuia» Gporodddexra?

89. 3aBHCHT M KHWHETHYECKas SHEPrHs (POTOIIEKTPOHOB OT MHTEHCHBHOCTH MAJAIOMIETO Ha
dotokarox cBera?

90. Yrto Takoe »pdext Komnrona? Ilouemy sdpdexr Komnrona He Habmromaercs sl CBETa B
BUJIMUMOM Jiara3one?

JJieMeHThI AaTOMHOH (PU3NKH

91. B 4em cocrouT suepHas Mojenb atoma Pesephopra?

92. [Touemy  simepHass ~ MOJenb  aToMa  MPOTUBOPEUUT  3aKOHAM  KIIACCHUYECKOMN
3IEKTPOIUHAMUKHU?

93. KakoBbI coBpeMeHHBIE MPEICTaBICHHS O CTPOSHUH aToMa?

94.  3anummre 0600meHHy0 Gopmyny bameMmepa i criekTpa aToMa BOJI0poa.
95. Chopmynupyiite 3axkon Mo3zmnu.

96. Cdopmynupyiite moctynarsl bopa.

97. KakoBsl pe3ynbrathl onbitTa @panka — ['epa?

98. Kakoe cocrosiHue aToMa Ha3bIBa€TCS OCHOBHBIM?

DJiIeMEeHThI KBAHTOBOI MeXaHNKH M COBPeMeHHOii (PM3UKH aTOMOB M MOJIEKY.JT

99. PacckaxxuTe O KOPILYCKYJSIPHO-BOJIHOBOM Jyalu3Me B MHKpomupe. B 4ém 3axitouaercs
runore3a ae bpoins? Kak onpenensercs ninuHa BoaHsl Ae bpoitns?

100.YTo0 Ha3bIBaeTCs yCI0BUEM HOPMHUPOBKH?

101. Kakoii (pu3rueckuii CMBICT HMEET BOJTHOBAsS () YHKITHS?

102. Kakue ¢usuyeckue BeJIWYMHBI M KakuM  00pa3oM  CBSI3bIBAIOT  COOTHOLICHHUS
HeomnpezeneHHoctel ['elizenOepra?

103.Kaxk onpenensercss KHHETUYECKas YHEPTUs B KBAHTOBOI MeXaHUKe?

104 . Harmmmre ypaBaenue llpeannrepa uist CTaliMOHAPHBIX COCTOSIHUN DJIEKTPOHA (YaCTHIIBI).

105.Kaxkoii sHepreTnyeckuil ypoBeHb Ha3bIBACTCS BBIPOKICHHBIM?

106. Uto Takoe MOTeHIUAIbHAS «sIMa»?

107.Yemy paBeH ko03(uLMEHT OTpakeHUs OT MNOTEHLHUANbHOro «Oapbepa»? Yemy paBeH
K03 (HULMEHT NponycKaHus (IpO3payHOCTH)?

108.Yemy paBeH kodddurment npo3paynocti D nmoreHmansHoro «dapeepa» TommuHou d s
CiTy4asi BRICOKOTO «0apbepay?

109.Kaxkoe siBneHMe Ha3bIBaeTCsl TYHHENbHBIM 3¢ dexkTom?

DJIeMeHThI KBAHTOBBIX CTATHCTHK M (PM3HKA TBEPAOIO Tesa

110.Yemy paBeH MHHUMAJBHBINA pa3Mep siUeiKu B pa30BOM MPOCTpaHCTBE?

111. Kakue yacTuisl Ha3biBatoTcs pepMuonaMu? Kakue yacTuiibl Ha3bIBatoTCsA 6030HaAMU?

112 Yewm otnmuaercs pacupenenenne @epmu-/upaka ot pactnpenenenus bose-DitamTeiiHa?

113.Yto nokasbiBaeT XxumMuueckuii morenuuan? Kakue Bo3MOXHbIE 3HAUEHUSI MOXKET MPUHUMATh
XUMUYECKUN MOTEHITAN Y 0030HOB?

114 Kaxk BexyT ce0st 603e-ra3 u (pepmMu-ra3 npu BHICOKUX TeMIepaTypax?

115. Kakoti ra3 Ha3bIBaeTCs BRIPOKACHHBIM? UTO Ha3bIBa€TCS MapaMeTPOM BBIPOKICHUS?

116.Yemy paBHa MakKcHMallbHasi KMHETHUYECKas HHEPrus, KOTOPYIO MOTYT UMEThb 3JEKTPOHBI B
MmeTtajuie?

117.Yro Ha3wiBaeTcs ypoBHeM (oHeprueit) @epmu? Uto HazbIBaeTcs TeMieparypoit ®epmu?
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118. Kak, 3nas Temmeparypy depmu u sHepruro depmu, ONpeneauTh — BBIPOKICHHBIM HIIH
HEBBIPOXKICHHBIM SIBIISIETCS JIEKTPOHHBIN raz?

119. Yro npexncrasisieT codoit hoHOH?

120.Kak onpenensiercs remmeparypa edas?

121.1Tpu kakux TemIiepaTypax BbINOJHsAETCs 3aK0H Jronmonra — [Itu?

122. Kak OmHCHIBAIOT COCTOSIHME DJJIEKTpoHa B Kpuctamwie? Kak mpoucxonut oOpa3oBaHue
SHEPreTHYECKUX 30H B KpucTaie?

123. JlaiiTe XapakTepUCTHKHU SHEPTETUICCKUM 30HAM JJICKTPOHA B KPHCTAJLIC.

124. O6bsicHuTe € TOYKM 3pEHUST 30HHOW TEOpUHU JeJIeHHEe TBEpPAbIX Tel Ha MEeTaJulbl,
JTURIIEKTPUKU U TIOTYITPOBOIHHIKH.

125.]1aiiTe onpejeneHue JIMHBI CBOOOJHOrO mpodera anekTpoHa. Yto takoe apipka? Uto Takoe
a¢dexkTrBHAS Macca NIEKTPOHA B KpUCTaiLie?

126. Kakue npumecH Ha3bIBalOTCA JOHOpHBbIMU? Kakue mprMecy Ha3bIBAIOTCS aKLENTOPHBIMU?

127. Yro Ha3biBaeTcsa paboToii Bbxoa?

OcHOBBI (PU3MKH S1IPA M IJ1€MEHTAPHBIX YaCTHIL

128. Kakoe cocTosiHuEe aTOMa HA3bIBAE€TCSI OCHOBHBIM?

129. Kakwuie coCcTOSTHUS Ha3bIBAIOT BBIPOXKICHHBIMH?

130.YTo Takoe 3HEprusi HOHU3AIMH aToMa?

131. HazoBuTe BUABI paJOAKTUBHOTO U3ITyYEHUSI.

132. KakoBa nmpupoja y - u3IydeHus?

133. KakoBa mpupona [ - usnyuenusa? KakoBa mnpupoma o - uznydenus? Kak oTKIOHSIOTCA
MarHuTHBIM MOJEM o -, B -, y - Tydu?

134. Kax ompenenuTs cpeiHee BpeMst )KU3HU PaJHOaKTHBHOTO dJIeMeHTa?

135. Kak ompezensieTcsi akTUBHOCTh PaTUOAKTHUBHOIO 3JIEMEHTAa U B YeM HU3MEPSETCS B CUCTEME
cn?

136. Kak ompenensiercst S5KBUBAJICHTHAS 032 MOTJIOMIEHHOTO U3Ty4eHUs?

137. Kakue s1neMeHTapHbIE YaCTHIIBI Ha3bIBAIOT HYKJIOHAMU?

138. Kaxk ompenenuTh 3HEpTUIO CBSI3M s1ipa’?

139. Yro mpencTaBisSOT COOOW HW30TOIBI, MPHBEAUTE NpUMepbl? UTO MPencTaBiIsSiOT CcoOOU
n300apsel? [IpuBenuTe npuMepsI.

140. Yro takoe nedexT macchr?

141. aiite ompeneneHue siACPHONA peaKIiu.

142.KaxoBsI 0011Me 3aKOHOMEPHOCTH SACPHBIX PEAKITHIA?

143. Yo Takoe kputuueckas macca?

144 .Kak npoTeKkaeT LenHas sijiepHas peakius?

6.2.2. IIpuMepHbIe TeCTOBbIE 3aaHUA K IK3aMeHY

Bapuanr 1
No
w/n Bormpoc Bapwnante! oTBeTa
1 2 3
Hns OTpeCIICHUS nonoxxenus | 1. Teno orcuera;
1 MaTepuaIbHOW TOYKH B 3aJlaHHON cucTteMe | 2. Paanyc-BeKTOp 3TOM TOUKH;
' oTcyeTa He0OXOUMO 3a/aTh. .. 3. CKOpOCTb TOUKH;
4. YCKOpeHHE TOUYKHU.
Cucrema orcuera MOXeT cuMTarhes | 1. Bemonustorcs Bce 3akoHbl HbroTOHA;
5 WHEPLHAIBHOM, €CJIN B HEW.... 2. Ha Teno He NeMCTBYIOT HUKAKHE CUIIbI,
3. OTCYTCTBYIOT IMCCUTIATUBHBIE CUJIBI;
4. JIeficTBYIOT TONBKO LEHTPAIbHBIE CUJIBI.
3 Pabora koHcepBaTHBHOM cuiibl Ha Jr000M | 1. PaBHa yOBIIM MOTEHIIMATIBHOMN 3HEPTUH;
' 3aMKHYTOM IIyTH. .. 2.PaBHa TmpHWpalIeHUI0 KUHETHYECKOMH
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/i Bomnpoc BapuanTel oTBeTa
1 2 3
SHEPTuu;
3. PaBna nymio;
4. 3aBUCHUT OT CKOPOCTHU JABUKECHHUS.
Bribepute BbIpakeHHE, NPEICTaBIISIONICE 1 p- N RT
coboit 3akoH MeneneeBa—Kiianeipona. ' N, V '
2. B B
a, 1 T
3.N =% N
4.V =V,(1+at).
Yucnom cteneHei cBoOOIbI MexaHU4Yeckoi | 1. cBOOOAHO  BpallaroIIMXCS — YacTel
CUCTEMBbI Ha3bIBa€TCs KOJIUYECTBO. .. CUCTEMBI.
2. HE3aBHCHUMBIX BEIIMYHMH, C TIOMOIIBIO
KOTOPBIX MOXET OBITh 33JJaHO MOJIOKEHUE
5. CUCTEMBI B IPOCTPAHCTBE.
3. HE3aBHCHUMBIX KOOPAWHATHBIX OCEH B
CHUCTEME OTCUeTa.
4. mapameTpoB, OTPEIEIAIOINX
TPAEKTOPHUIO ABIKECHHS CHCTEMBI.
[TepBoe HaAYaso (mepBbIit 3akoH) | 1. u3MeHeHHe  BHYTpPEHHEW  HDHEPrUH
TEPMOJINHAMUKHI yTBEPXKIAET, YTO | CUCTEMBI U €€ TEMJIOEMKOCTH.
KOJIMYECTBO TEIUIOTHI, cooOmIeHHOE | 2. yBeIMUeHHE €€ BHYTPEHHEW SHEPTHH U
cucTeMe, MOXKeT MOMTH Ha... coBepIlIeHHEe paboThl MPOTHB BHELIHUX
CHIL.
5 3. U3MEHEHWEe  BHYTPEHHEH  JHEpruu
' OKpYXarolledW Ccpeasl M COBEPLICHHE
BHEUTHUMH CHUJIaMH pabOThI HaJl CHCTEMOM.
4. BO3HUKHOBEHHE pa3HOCTH
MOTEHIIMAJIOB, MIPUBOIATIICH K
MEPEMEIIICHUIO 3apsiga M3 OJHOM TOYKH
IIPOCTPAHCTBA B APYTYIO.
[Torennuan AJIEKTPUYECKOTO nojs | 1. moTeHUManbHOW  SHEPruM  TOYEYHOTO
YHUCIIEHHO PaBEH. .. 3apsija B JaHHOM TOYKE IOJISL.
2. paboTe CHJI TOJIA MO MEepeMEIIEHUI0
€IMHUYHOTO TIOJIOKUTENILHOTO 3apsiia U3
7 JTAHHOM TOYKH OISl B OECKOHEYHOCTb.
' 3. cuie, JIEUCTBYIOLLEH Ha 3apsm,
MTOMEIICHHBIN B JJAHHYIO TOUYKY ITOJIS.
4. KNHEeTUYECKOW  SHEpruu  NMPOOHOro
TOYEYHOTO EJMHUYHOTO 3apsijia B JaHHOU
TOYKE TOJISL.
Uto Ha3pIBaeTCs IUPKYJSAIUEH BeKTopa |1, = 2q1 .
8. HaNpsHKEHHOCTH JIEKTPUUECKOT0 MoJIsi? L

(L — 3aMKHYTBIi KOHTYp, BIOJIb KOTOPOTO
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Bomnpoc BapuanTel oTBeTa
/11
1 2 3
BEIETCI HMHTErpUpoOBaHUE, E, - mpoeknms 2
pip > = TP 2. [2E,dl.
BEKTOpa  HANpPsHDKCHHOCTH  TMOJIsSI  Ha 1
HarnpasjeHue demMenta kourypa dl) 3. § |E|d| .
L
4.4E, dl.
L
Chopmymnupyiite 3akon JDxoyns — Jlenna | 1. w=ocE.
Uil 0O0BEMHOH IUIOTHOCTH BBIJICISAEMOIO | 2. w=cE?2.
Tera W. 1,
9. ( 3. w=—E".
G — yIClbHas  BJICKTPOIPOBOJIHOCTH o
IIPOBOJIHMKA, E- HaNpsSKEHHOCTH MOJIS). 1
4, w=—o
E
TloTok BekTOpa MHAYKIMH B onHopoamoro [ 1. ®=B/S.
MAarHuTHOrO  TOJIA  4Yepe3  IUIOCKYKO | o p— BS /2
MOBEPXHOCTh S HOpMajb  KOTOPOM = =
P P P. |3 ©=BS.
COCTaBIISICT O O C BEKTOPOM , -
10. yr p 4. ®=[BS]
orpenensercs mo Gopmyiie....
(S- mromane pamku, S =S -0 ,N — HOpMaJb
K KOHTYpY, XapaKTepHU3yroIas
HaIpaBJI€HUE TOKA B KOHTYpE.)
3akoH buo — Capapa — Jlamnaca. .. . , dl',F
(dB — WHIYKIUS MarHWTHOTO  ITOJISt A 1B
co3/1aBaeMasi 3JIEMEHTOM MpoBOJHMKA dl, ) n, |F,1dl,
M0 KOTOPOMY MPOTEKAET TOK |, B Touke, | & 2. 3
11. OmpenesieMoll paguycoM BEKTOpoM T, u (I dai F) .
0 ’
IPOBEICHHEIM M3 3JIEMEHTA IPOBOJHHUKA, | 3 P ——
i
Lo —MarHuTHas nocrosinHas) B CU: .
uy 1[I 7]
4 _—2.
4o r
Hmuaa Bonebl A= 0,5wm. Pasnocts a3 | 1. w.
12 KoJe0aHuii AQ Ul IBYX TOYEK, Jexaiux | 2. 27.
" |ma gyue gpyr or  gpyra  Ha | 3.3m.
paccrossauu 0,5 M, paBHa: 4. 4.
Paccrostnne  Mexay aByms — Toukamu | 1. 6 wm.
MPO3payHON  AMDIEKTPUUECKON  cpersl | 2. 8 M.
13. | S=4 m. Tlokazartens mpenomMieHHs cpensl | 3. 9 M.
n=15. Onruueckas mmuHa nytu L u3|4.10m.
OJIHOH TOYKH B IPYT'YIO COCTABHT. ..
Ecnu  3akpbiTh 72— o0 OTKPBITHIX 30H | 1. yBenmumTes B Npas.
14 ®peHens, a OTKPHITH TOIBKO MEPBYIO, TO | 2. yBEIUYUTCS B 2pasa.
AMILTHTYIHOE 3HAuCHHE BEKTOpa | 3. HE U3MEHUTCHL.
HANPSDKEHHOCTH AJICKTPUISCKOTO TTOJISL. .. 4. yMeHBIINTCS B 2 pasza.
15. | [Ipyn mageHwn cBeTa MOA YIIOM TOJHOM | 1. BOJHBI, MOJSIPU30BAHHBIE B IUIOCKOCTH,
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/i Bomnpoc BapuanTel oTBeTa
1 2 3
MOJIIPU3ALUU OTPAKAIOTCA. . . NapajuIeIbHOM K IMJIOCKOCTH Ma/ICHUS.
2.71100b1€ BOJIHBI.
3.TOILKO  BOJIHBI, TOJSIPU30BAHHBIC B
IJIOCKOCTH, NEePIeHIUKYIIPHON K
MJIOCKOCTH TTaJICHUSI.
4.1lpaBMIILHOTO OTBETA HET.
IIpu BHemHeM QoToadpdexre CcKOpocTh | 1.v TeM Gonble, 4eM OObIIE V UA.
(OTO3TEKTPOHOB U3ABUCHT OT YacTOTHI | 2. v TeM OOJIbIIIE, YEM MEHBIIE V UA.
16, | MAMAIOUICTo H3IYICHUA V 1 paboThI BBIX0ZA | 3.uTeM GOJIbLIE, YeM OOJIBILIE V U MEHBIIIE
¢doTo KaTo/1a4 CIEMYIOMUM 00pa3oM: A.
4.0 Tem OoJbIIIe, YEM MEHBIIEC V U OOJIbIIIE
A.
W3 cooTHolieHUs  HeOMpeaesleHHocTel | 1. Bo3pacraer.
I'eiizenOepra CIIE/TyeT, 4TO npu | 2. yObIBaer.
17. | ymeHblIeHHH HEOMpEAENeHHOCTH | 3. HE U3MEHSETCH.
UMITyJIbCa YaCTHUIBl HEONPEAENEHHOCTh B | 4. MeHseT 3HAK.
ee KOOpAMHATE. ..
[IIOTHOCT  BEpOSATHOCTH OOHapyxeHus | 1.~ [y[2.
1g, | 1AcTULbI B JAHHOM MECTE POCTPAHCTBA 2.~ |yt
' 3~ ’\ll’llz.
4~ |yl
B  mopsake  Bo3pacTaHus =~ IIUPUHEI | 1. METalI, MOJIYIPOBOIHUK, TUIIICKTPUK.
19, 3anpenieHHon 30HBI, BEIIECTBA | 2. TOIXYIPOBOIHHUK, METAJUI, IUIJICKTPHK.
pacroararTes: 3. IOMyNPOBOJHUK, AUDTEKTPUK, METALIL.
4. MTUDNIEKTPUK, METAI, TTOJYIIPOBOIHUK.
MaccoBoe 4iCciI0 aTOMHOTO s7Ipa — 3TO. .. 1. 4HCIIO HEUTPOHOB B SIAPE.
2. 4MCIO TPOTOHOB, BXOSIIUX B COCTaB
spa.
3. TOpSAAKOBBIA HOMEpP XHUMHYECKOTO
20. JIeMEHTa B TEPHOJUYECKOH CHCTeMe
XUMHUYECKUX 3JIEMEHTOR JN.
Meneneesa.
4. cyMMapHO€ YHCIO TPOTOHOB U
HEUTPOHOB B SIIPE.
Bapmuanr 2
No
/i Bormpoc Bapwnante! oTBeTa
1 2 3
Kakas w3  mpuBefieHHBIX  GOpMYyT | 1 1 = i_i;
COOTBETCTBYET  OIPEACNCHUI0  CpeaHei 2.
1 cKopocTu? 2.V =vo + at™;
3. v =+/2aS;
4. Bce OTBETHI IPABHUIIBHBIE.
5 Macca Tena xapakTepusyer. .. 1. nepTHOCTH TENa NMpU MOCTYIATEIBHOM

JABWXKCHUU,
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/i Bomnpoc BapuanTel oTBeTa
1 2 3
2. MHepuuro Tena npu Jr000M JTBHKCHUH,
3. BeposiTHOCTB ABUKEHUS;
4. Bzaumo1eiiCTBUE MEKY TEIaMHU.
[Ipu nenrpanbHOM aOcomtOTHO ympyroMm | 1. BrImonHsOTCS 3aKOHBI  COXpaHEHUs
yiape IBYX IABWKYIIUXCS HABCTPEUy APYT | TOTBKO  MEXaHUYECKOW  DHEPTHH |
JIpYTy IIapoB ... UMITYJIbCA;
2. BbINONHSAIOTCS 3aKOH COXpaHEHHS U
3 MPEBpAICHHS] TTOJTHONH SHEPTUU M 3aKOH
' COXpaHEHHs UMITYJIbCa;
3. BeinonHsAe€Tcs 3aKOH  COXpaHEHUs
TOJIBKO MEXAHUYECKOU SHEPIUH;
4. He BbINONHSETCA 3aKOH COXpPaHEHUS
UMITyJIbCa.
K  TepmogmHammueckuM  mapamerpam, | 1. YHCIO CTemeHed CBOOOIBI, CpemHss
XapaKTEepU3YIOIINM COCTOSIHUE UACATBHOTO | CKOPOCTh MOJIEKYI, TeMIepaTypa CUCTEMBI
ra3a, OTHOCSTCS ... U JIaBJICHUE.
2. 4YHMCIO CTemeHell CBOOOIBI, CpemHss
4. CKOPOCTh ~ MOJIEKYT W  TeMIieparypa
CHCTEMBI, aBJICHUE U O0BEM.
3. 4MCcIo cTenmeHell CBOOOBI, CpemHsis
CKOPOCTh MOJICKYJI U JIaBJICHHE.
4. Temmeparypa, 1aBI€HUE U 00BEM.
MomnsipHas TETUIOEMKOCTh HICATLHOTO ra3za | 1. MOJIUTPOIMHUYECKOM MpOoIecce.
5 paBHa HYJIO TpH. .. 2. HA30XOPHYECKOM IMPOLECCE.
3. agmabaTHYeCcKOM Mpoliecce.
4. n300apHOM mpoIiecce.
[lepoe wHawamo TepmomuHamuku g | 1. Q=AU+A.
M300apHOTO MpoIecca UMEET BUI. .. 2. Q=AU.
6. (Q, AU, A- noasemenHoe Ttemio, | 3. Q=A.
WU3MEHEHNE BHYTpPEHHEN sHepruu, | 4. A= -AU.
COBEpIIEHHAs pab0Ta, COOTBETCTBEHHO)
Jlnst 2IeKTpOCTaTUYeCKOro IO BEPHBIM | 1. TOJe MOTEHIATBHOE.
SBIISIETCS] YTBEPIKJICHUE. . . 2. paboTa cuia ToONA TPHU TEpeMEeleHUN
TOYEUHOTO 3apsiia 3aBUCUT OT (HOPMBI
7 TPACKTOPUH.
' 3. mose BUXpeBOE (COJICHOUAIBHOE).
4. paGoTa cui moyis HpHU MEpeMeleHUN
TOYEYHOTO  3apsga 1O  3aMKHYTOM
TpaekTopuu He paBHa (.
Cas3p Mexny — Hampsxensocthio E u | 1. grad (¢).
MOTEHIIMANOM @  3IeKTpocTaThdeckoro | 2. - grad (o).
g, | monn e iz 2 07, 00y, dog
(i, j, k —enuHUYHBIC OpTHI OX oy 0z
KOOPAMHATHBIX ocent Ox, Oy, Oz 4 d(PT
MPSIMOYTOJILHON CHCTEMBI KOOPIMHAT) " dx




/i Bomnpoc BapuanTel oTBeTa
1 2 3
[Mpr TPOXOXKIEHUH AJIEKTPHYECKOro TOKa | 1. MeTayuiax | MOJyIMpOBOJIHUKAX.
IepeHoca BeIECTBA HE MPOUCXOMIMT B. .. 2. pacTBOpax dJEKTPOJIUTOB U Tazax.
9. 3. pacTBOpax 3JEKTPOJIUTOB M METAILIAX.
4. pacTBopax  JJEKTPOJIUTOB U
MOJTYyIIPOBOTHUKAX.
BriGbepere  mpaBwiIbHOE — MaTeMaTHYECKOe | 1. dF = [|df, B ]
BBIPAKEHHE TV CHUTEI AMnepa; 2 dF = [|§, | dr].
10. (dF — snementapHas cuia, Bi MarHuTHAs | 5 o= [é, dr].
uaaykims | — cwia Toka, dl  —smement ~
JUTMHBI IPOBOHMKA, o - yron Mexay B udl | 4. dF = (;—II B-dl -sin a.
)
[Torox BeKTOpa MarHUTHON MHIYKIMK TOJIS | 1. BEKTOPHOI CyMMe TOKOB, 3aKIFOUEHHBIX
yepes MIPOU3BOJIEHYIO 3aMKHYTYIO | BHYTPH JAHHOH MMOBEPXHOCTH.
MOBEPXHOCTh PaBEH. .. 2. anreOpanvecKoin cymme TOKOB,
3aKITIOYCHHBIX CHApYXH JTAHHOM
11. MMOBEPXHOCTH.
3. HYJIIO.
4. anreOpanyeckoit CyMMe TOKOB,
3aKITFIOYEHHBIX BHYTPH JTaHHON
MIOBEPXHOCTH.
VYpaBHeHue IUIOCKOM AnekTpomarHuTHo# | 1.Ey= Eoycos(ot - kx).
BOJIHBI, pacnpocTpaHsIoLEncs B | Hy= Hoycos(ot - kx).
MOJIOKUTEIBHOM ~ HampaBieHuu ocu X, | 2.E;= Eozcos(ot - kx).
1p | HMeeT B Hz= Hozcos(wt - kx).
3.Ey= Eoycos(mt - kx).
Hz= Hozcos(wt - kx).
4.Ex= Eoxcos(mt - kx).
Hx= Hoxcos(wt - kx).
Hlupuna wuHTephepeHIuoHHOW monocsl B | 1. HOMEPOM UHTEPPEPEHIIMOHHOTO
ombiTe FOHTa TONHOCTBIO OMpeneNnsercss | MaKCHMyMa.
CJICAYIOIIMMHU TapaMeTpaMu: 2. HOMEPOM UHTEPPEPEHIIMOHHOTO
MaKCHMyMa M JJTHHOM BOJIHBI A.
13 3. HOMEpPOM UHTEP(PEPEHITUOHHOTO
' MaKCHMyMa, JUTUHOM BOJIHBI A,
paccrosiHreM 0 MeXy IIeNIIMH.
4. JIWHOM BOJNHBI A, paccrosHuem d
MEXIy HIENsAMHU, paccTostHieM | ot mieneit
JI0 DKpaHa.
Ecimmn B OTBEPCTHH nuadparmel, | 1. Imax.
pAacIoo’KEHHOM Ha IyTH CBETOBOW BOJIHBHI, 5 I 1 i
YKJIaJIbIBaeTCs TOJBKO 2 30HBI ®penens 1o | < 2
14. |g LHEHTPAIbHOW  TOuke P  JKpaHa |
HaOII0MaeTCs: 3. Trmx .
4. Imin.
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/i Bomnpoc BapuanTel oTBeTa
1 2 3
[Tornomenue CBETa B Bewectse | 1.1 =1, -e7'*,
OnMChIBaeTCs 3aKoHOM byrepa ... o= .elx
(lou | — MHTEHCUBHOCTH CBETa, MAJAIOIICTO 0
15. | Ha DOIJOHIAIONIMK CJHOM BeEIlecTBa U 3.0 =1,-e"".
IPOLIE/IIIErO yepes HEro, a—|4.1=1-e
KOX(QQHUIHUEHT TOTJIOMEHNS BELIeCTBa, X —
TOJIIIMHA MOIJIOLIAIOILEr0 CJI0s BEIIECTBA)
[Tpu KomnroHoBCKOM paccesiHuu cBeTa... | 1. wactoTa paccessHHOTO KBaHTa
YMEHBLIAETCS
2. IMITYJIbC paccessHHOTro KBaHTa
16 YBEITUYHNBACTCS.
' 3. CKOpOCTh paccestHHOTOo KBaHTa
YMEHBIIAETCS.
4. nmuHA  BOJIHBI  PACCESIHHOTO  KBaHTa
YMEHBIIAETCSI.
[Tpu YBEJIMYEHUH HanpsbkeHus | 1. ymensmmtes B 10 pas.
17 | YCKOPSUIOLIETO BIEKTPUHMECKOrO MOIL B 2. ymensiutes B 100 pas.
100 pa3 mmuHa BostHBI A¢ bpoiins 3. yBenuuutes B 10 pas.
4. He U3MEHUTCHI.
KBagpar wmozmynst BomHOBOM — QyHKIiuu | 1. TUIOTHOCTD BEPOSTHOCTH
sneKTpona B atome |y|* nMeer dusuyeckuii | MECTOHAXOKICHUA DIEKTPOHA B ATOME.
CMBICH 2. BEPOSITHOCTU MECTOHAXOKICHUS
18. JJIEKTPOHA B aTOME.
3. BEpOATHOCTb DJEKTPOHY MOKUHYThH
aToM, TO €CTh JUCCOIMALMU aTOMA.
4. He umeeT (PU3NYECKOro CMBICTIA.
B nonynpoBoaHuKe ¢ JOHOPHON mpuMechio | 1. AbIpKH.
OCHOBHBIM TUIIOM HocuTenel | 2. OAHOBPEMEHHO 3JIEKTPOHBI U
19. | snexTpuYecKoro 3apsa SBISIOTC ... MIOJIOKUTETLHBIE HOHBI.
3. MOJIOKUTENbHBIE HOHBI.
4. 3IeKTPOHBI.
CKOJIBKO HEMTPOHOB U CKOJIBKO MPOTOHOB B | 1.  mpoTOHOB 226 HEWTpoHOB u 88
suipe paast gRa? IIPOTOHOB.
20. 2. 226 npoTOHOB U 88 HEUTPOHOB.
3. 88 HEUTPOHOB U 138 MPOTOHOB.
4. 88 mpoTOHOB U 138 HEUTPOHOB.
Bapuanr 3
Ne
/i Bormpoc Bapwnante! oTBeTa
1 2 3
Monyns  MrHoBeHHoil  ckopocts mpu | 1. Ilepememenue,  coBepmaemMoe B
KPUBOJMHEHHOM HEPaBHOMEPHOM | €IMHUIy BPEMEHHU;
1. JBUKEHUU XapaKTEepPU3YeT. .. 2. CKOpOCTb U3MEHEHHUS ITyTH;

3. Ilpou3BoAHyIO paauyc BeKTOpa IO

BpPEMEHH;
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SJICKTPOCTATUYCCKOI'O ITOJIS HA3bIBACTCA. . .

/i Bomnpoc BapuanTel oTBeTa
1 2 3
4. ITyTb.
Kak Ha3wiBaeTcs (hu3mdeckasi BETUIHHA, 1. Umnynbe Tena;
9 paBHas NPOU3BEIEHUIO Macchl Teia Ha | 2. UMmynbc cuisl,
' BEKTOP €ro MTHOBEHHON CKOPOCTHU? 3. KuneTtnyeckas 3HEprus;
4. [loTeHuManbHas SHEPIUsl.
Kunernueckas SHEprus tena, | 1. KBagpary yckopenus;
3 JBUKYIIETOCS co CKOPOCTBIO | 2. YCKOpEHHIO;
MPOMOPIMOHAIIBHA. . . 3. KBagpary macchr;
4. KBagpaty umnyJibca.
Mepoit KMHETUYECKOM sHepruu | 1. naBieHue.
4 Xa0THYECKOTO JIBU>KECHUSI MOJIEKYJ | 2. 00beM.
' ABIISICTCS. . . 3. IUIOTHOCTS.
4. remneparypa.
Cpennsis  ymHa CcBOOOMHOTO TmpoOera | 1. paccrosiHWMEe, KOTOpOE B  CpPeIHEM
ra3oBbIX MOJIEKYN (A) - 37O ... MPOXOIUT (TMPOJIETAET) ra3oBasi MOJIEKyja
MEXIy  JBYMS MOCJIeI0BATEIbHBIMU
COYJapEHUSIMU C APYTUMHU MOJIEKYJIaMHU.
2. paccTosiHHUE, KOTOpO€ B CpelHEeM
MPOXOAUT (MPOJIETACT) ra3oBas MOJICKYJia
3a OJIHY CEKYHJy.
3. paccrosiHuEe, KOTOpO€ B CpelHEeM
5 MPOXOAUT (TMPOJIETACT) ra3oBas MOJIEKYJia
MEXIy  JByMS MOCJIeI0BATEIbHBIMU
COYJapeHUsIMU CO CTEHKaMH COCyAa, B
KOTOPOM HaxOJUTCS ra3.
4. paccrosiHME, KOTOpO€ B CpeIHEM
MPOXOTUT (TMPOJIETAeT) ra3oBasi MOJIEKyJa
MEXIy  JIBYyMS MOCJIEI0BATEIbHBIMU
COyJapeHUsIMUA JTUOO CO CTEHKaMHU COCY/a,
B KOTOPOM HaxoguTcs Ta3, Jubo cC
JIPYTUMU MOJIEKYJIAMH.
[leppoe wHawamo TtepmomuHamuku i | 1. Q=AU+A.
aanabaTUIeCcKOoro MpoIecce UMEeT BUJI. .. 2. Q=AU.
6. (Q, AU, A noABeAcHHOe Temo, | 3. Q=A.
U3MEHEHUE BHYTPEHHEMN sHepruw, | 4. A=- AU.
coBeplleHHast paboTa, COOTBETCTBEHHO)
Paznenenne pasHOMMEHHBIX 3apsSfoB B | 1. 2JIEKTPOCTATUYECKOM 3aIUTOM.
7 MPOBOJHUKE TOJ JIEUCTBUEM BHEIIHErO | 2. AJEKTPOCTATUYECKON MHIYKIIHEH.

Teopema ["aycca sl SI€KTPOCTATHYECKOTO

0JIsl B BaKyyMe BbIpakaeTcsi GOpMyJIIoi. ..

1
2
3. UHBEpPCUEH.
4
1

. DIIEKTPOCTPUKIIMEM.
JE-S--1 30,
S €-&y i
— 1 n
2. {E-dS==-3Q
S € i=l

21




/i Bomnpoc BapuanTel oTBeTa
1 2 3
_ 1 on
3. fE-dS ==-3Q,.
S &y i=l
—_ 1 on
4. {E-dS =—->Q,.
S 80 i=1
3akon Oma B muddepeHImanisHoi popme U
UMeeT BUJL: L1= R’
(U — manpsikenue; | — TOK Ha y4acTKe LEHH Ed
conporuBiieHueM R; E — HanpspkeHHOCTD 2. 1= R
9. AIIEKTPUUYECKOTO TIOJSI B CONPOTUBICHUU U
JUTHHOMN d; J—mnorHocts TOKa B | 3. J=—
COIIPOTHBIICHUH C TOMEPEYHBIM CEUYCHUEM - R§
S; Y  —yOenmbHas  DJIEKTpUYECcKas 4.3 =yE
MIPOBOJIUMOCTB ).
MarautHoe 10oJie BHYTpU cojeHouza, | 1. yObIBaeT K OCH coleHOuaa.
UMEIOIIET0 JAUaMEeTp MHOTO MEHBIIWH €ro | 2. BO3pacTaeT K OCH COJICHOUIA.
10. | WJIMHBL... 3. BHYTPH PaBHO HYJIIO CHAPYKU OTIIMIHO
OT HYIIS.
4. MpaKkTU4ECKU OAHOPOHO.
MoMeHT CHIIBI M, neiictByronii  Ha | 1. (I§, f))goc.
KOHTYpP C TOKOM C MarHUTHBIM MOMEHTOM | 2 [B, p],
11 | P B OHOPOAHOM MarmMTHOM moONC B |3 _ [ﬁ, g].
paBeH: ) 4 [f), g].
(o.- yrox mexy BekropamMu B u p)
BosHOBOE uncno K onpepensercs, Kax. .. 1 21
-
2. 2%
12. ®
3. 21
21
T
PasHocTb da3 A JBYX | 4 gn
UHTEP(PEPEHIIMOHHBIX JTy4ei, HWMEIOIUX '3
13. | ONTHYECKYKD pa3HOCTh XoJa A= Ek; 2. 2r.
2 3.3r.
paBHa: 4 3 -
4
Meton 30 ®peHens mnpeamnoiaraer, yto | 1. B3aMMHO YCHJIMBAIOT APYT APYra.
BOJIHBI OT JIBYX COCEIHHX 30H.... 2. B3aIMHO OCHabJISAI0T APYT ApyTa.
14, 3. HE OKa3bIBAIOT HUKAKOTO BIUSHUS APYT

Ha Jipyra.
4. MOTYT YCWIHTh WU OCIAOUTh JIpyr

Jpyra.
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Ne
/i Bomnpoc BapuanTel oTBeTa
1 2 3
SIBieHHMe JUCHEpCHUU CBETOBBIX BOJH — | l. HalOXEHHE KOTE€PEHTHBIX BOJH
3TO... 2. 3aBUCUMOCTb MOKa3aTelsl MPEJIOMIICHUS
OT CBOWCTB CpEIBI.
15. 3.3aBUCHUMOCTh IIOKa3aTessl IMPeIOMIICHUS
OT 4acTOThI CBETa
4. 3aBUCUMOCTb MOKAa3aTelsl MPEIOMIICHUS
OT UHTEHCUBHOCTHU CBETA.
Temmeparypa abcomoTHO — yepHOro Tena | 1. ymeHbIImiach B 2 pasa.
16, |H3MeHMIACH OT 600K no 1800 K. Ilpu stoMm | 2. ymeHbIIMIACh B 3 pasa.
JUIMHA BOJIHBI, HAa KOTOPYI MNPUXOAMUTCS | 3. yMEHbIIMJIACh B 4 pasa.
MaKCHMYM HU3JIy4YEHHUS. .. 4. ysenuuwiack B 3 pasa.
Hnmuna BomHbel ne bpoinas A wactunel, | 1. A=2-n-A-p.
oOnaiaromieit Maccol m, ompeaeNsieTcs: 2. A=h-(Mm-v)=2-7-A-p.
17| (tne p - moayns mvmynsca) 3. A=h/(m-v)=h/p=2.7-h/p.
4, A=h-(m-v)=h-p=2-%n-h-p.
Kakne 3Hauenus wmoxer mnpuauMath | 1.1=01..n.
18 opOuTaibHOE KBaHTOBOE 4HMCIO | B|2 | =0+1+42...+n,
COCTOSIHUH C TTIABHBIM KBAHTOBBIM HHCIOM | 3 | _ (0] pn_1.
n?
4.1=4n.
B  momynpoBoaHuke ¢ akuenTopHOU | 1. IBIpKH.
NPUMECHI0 OCHOBHBIM THIIOM HOCHUTEINICH | 2. OJHOBPEMEHHO ANEKTPOHBI U
19. | snmexTpuyecKoro 3apsaa SBISIOTCA ... MI0JIO)KUTEIbHBIE HOHBI.
3. IOJIOKUTETbHBIE HOHBI.
4. oTpULIATEIbHbBIE HOHBI.
[Ton »Heprueil cBsi3u siapa moHUMAIOT Ty | 1. sapa Ha OTAENbHBIE HYKJIOHBI U
SHEPIuI0, KOTOpas HeoOXoauma  JUIs | yAaJeHHMs MX Ha pacCTOsHUE, Ha KOTOPOM
pacCIIEIICHHUS. . . OHM HE B3aMMOJICHCTBYIOT.
20. 2. siipa Ha OTJEIbHbIE POTOHBI.
3. a1ipa Ha OTJEIbHbIE HEUTPOHHBI.
4. snpa Ha OTAEIbHBIE TPOTOHBI H
yIaJeHusl UX Ha pacCTOSHUE, HA KOTOPOM
OHM HE B3aMMOJEHCTBYIOT.

6.2.3. Kputepuu onieHOK NPOMeKYTOYHOM aTTecTaluM (IK3aMeH)

OneHnka

Iloporossiii ypoBeHb

YriyoaeHHbIH IIpoaBuHyTBIH

«2»
(Hey10BJIETBOPUTEILHO)

OCBOCHHUA

YPOBEHb OCBOEHUS

YPOBEHb OCBOEHHSI

«3»
(YAOBJIETBOPHUTEJIBHO)

«“»
(xopoiio)

«5»
(oTJM4HO)

CryneHT He 3HaeT
3HAYUTEILHON YacTU
MaTepuasa, J0IycKaeT
CYIICCTBEHHBIC OIINOKHU B
OTBETax Ha BOIIPOCHI

CTyZeHT MOBEPXHOCTHO
3HaeT MaTepuai
OCHOBHBIX pa3JIeJioB U
TeM y4eOHO
JUCITUTITAHBL,
JIOITYCKAeT HETOYHOCTH
B OTBETE Ha BOIIPOC

CTyzIeHT XOpOoIIo 3HaeT
MaTepuai, TPaMOTHO U IO
CYIIIECTBY U3JaraeT ero,
JIOTTyCKasi HEKOTOPbIE
HETOYHOCTH B OTBETE Ha
BOTIPOC.

CTyzneHT B MOJTHOM
00BEME 3HAEeT MaTepual,
rPaMOTHO U 1O
CYIIECTBY U3JIaraer ero,
HE JIoNycKas
CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE
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Ha BOIPOC

He YMCECT HAXOAUTh

HNuorma naxoaur

YBepeHHO HAXOAUT

Be3ommboyHo HAXOOUT

peleHus OONBIIMHCTBA pelieHus, pelieHus, perieHus,
MIPETyCMOTPEHHBIX MIpeyCMOTPEHHBIE MIpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
MPOTpaMMoii 00yUIeHHUs MpPOTpaMMoii 00yUIeHHUs MpOrpaMMoii 00y4eHust porpaMMoi
3a1aHUi 3a1aHU 3a1aHul o0OydeHus 3a1aHAi
BonbmnHCcTBO IIpenycMmoTpeHHbIE IIpenycmoTpeHnHbIe [IpenycMoTpeHHbIe
MIPETyCMOTPEHHBIX MpOTpaMMOii 00yUIeHHUS MpOrpaMMoii 00y4eHust OporpaMMoin 00y4eHHsI

porpaMMoi 00ydeHus
3aJlaHUi HE BHITIOJIHEHO

3aJJaHHs BBITIOJTHCHBI
YAOBJICTBOPUTEIBHO

3agaHund yCIICIIHO
BBITTOJTHCHBI

3aJaHund yCIICIIHO
BBITIOJTHCHBI

7. VYYEBHO-METOJUYECKOE U HTHOPOPMALIMOHHOE OBECIEYEHUE
TACIHATITAHBI

7.1. Pekomenayemasi quTeparypa

7.1.1. OcHoBHasi 1MTEpPaTYypa

1. Tpodpumosa T.U..Kypc dusuku : yue6. mocodue [Dnekrponnsiit pecype]/ T.U.Tpopumosa. - 21-
¢ u31., crep. - M. : Akagemus, 2015. - 560 c. u mpen. uza. (2008, 2007, 2004, 1997)

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

2. Hernadp A.A. Kypc o¢usukum : yueb. mocobue [DnexTpoHHbld pecypce]/ A.A.  [ernad,
b.M.ABopckuid. - 5-e uzm., crep. - M. : ACADEMIA, 2005. - 720 c.u nipea. uzza. (2003, 2002, 2001, 1998)

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

3. CasenbeB U.B. Kypc ¢usuku : yue6. mocobue: B 3 T. T.1. Mexanuka. MonekynsapHas ¢pu3nka
[Dnextponnslii pecypc]| /U.B. CaBenweB — U3zn. 5-e, crep. - CII6.[u ap.]: Jlanp,2016. - 352 c.u npen. uzn.
(2008, 1998, 1989)

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

4. CaenneB U.B. Kypc ¢usuku : yuebd. mocodbue: B 3 T. T.2. DnexrpuuectBo. KoneGanust u BOTHBI
[DnexTponnsiit pecypc]| /U.B. CaBenweB — U3a. 4-e, crep. - CI16.[u ap.]: Jlans,2016. - 480 c.u npen. uzm.
(2008, 1998, 1989)

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

5. CaenbeB N.B. Kypc ¢usuku : yue6. nocobue: B 3 1. T.3. KBantoBas ontuka. ATomHast pu3uKa.
®dusnka TBeporo Tesna. Pu3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YacTHIl [ DNeKTpoHHBIN pecypc]| /M.B.
CagenweB — Uzn. 4-e, crep. - CI16.[u np.]: Jlanp,2016. - 308 c.u npea. uza. (2007,1989, 1987)

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

7.1.2. lonoHUTeIbHAS JUTEPaTypa

1. Uponor U.E. 3agaum no oOmieit puszuke [DnekTpoHHbIH pecypc] : yued.mocodue / U. E. Upoaos.
- Mockga: Jlanb, 2009. - 416 c.— 434 c. u pen.uza. (2007, 2004, 2003, 1988)

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

2. Mycradae A.C. Benenue B sjaepHyr (Gu3MKy: yded. mocoOue [DIeKTpOoHHBIA pecypc]
/A.C.Myctadaes. H.C.ITmenko; Hart. munep.-coipbeBoit yH-T "['opasrii". C-116.: ['opa.yH-T, 2013.-132 c.

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

3. Uypkun 10.B. ®usuka tBepaoro tena: yued. mocodue [Dnexkrponusiit pecypc]/ 0. B. UypkuH,
C. B. Cy66otun ; C3TV. - CII6. : U3n-Bo C3TVY, 2008. - 144 c.

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

7.1.3. YueOHO-MeTOUYECKOE OOecniedeHne

1. ®uzuka. Axycrudeckuil apdexr omepa (¢ KOMObIOTEpHBIM HHTepdericom). MeToauueckue
yKazaHus K JiabopaTopHoil pabote. [OnexkTtpoHHbli pecypc| / Cankr-IlerepOyprckuit ropHbIi
yauBepcutet. Coct.: B.B. ®unak, E.C. Jlomakuna. CII6, 2017. 19 ¢

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-76.pdf
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2. ®wusuka. 3aryxamonue KpyTHWIbHBIE KoysieOaHus. MOMEHT wuHepHuH (C KOMITBIOTEPHBIM
untepdeiicom): Meronudyeckue ykazanusi K jmaboparopHoit pabore [Dnekrponnbiii pecypce] / CaHKT-
[TerepOyprckuii ropublit yausepeurtet. Cocrt.: B.B. ®unak, H.H. Cmupnosa. CII06, 2017. 18 ¢

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

3. ®usuka. Mexanuka. Coynapenue ten: Meroauueckue yka3aHHMs K J1aOOpaTOpHbBIM paboTam
[Dnextponnslii pecypc| / Cankr-IletepOyprekuii ropubiii yausepcurer. Coct.: H.H. Cmupnosa, B.B.
®dunak. CII6, 2017. 20 c.

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

4. dusuka. BonHoBas ontuka. KommiekcHoe wuccieqoBaHUE MOJSPU3ALMU CBETOBBIX BOJIH:
Mertoanyeckre ykazaHusi K jabopartopHoil pabote [DnexktpoHHbIi pecypc] / Cankr- IlerepOyprekuit
ropubiii yausepeutet. Coct.: A.JO. I'pabosckuii, A.1O. Eroposa. CII6, 2017. 16 c.

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

5. ®uzuka. BonHoBas ontuka: Meroaudeckue yka3aHus K pacueTHO-Tpaduueckum paboram U
BapHaHTHl 3aaHuil [DieKkTpoHHBIH pecypc] / HamwoHanbHBIH MUHEPaIbHO-CHIPHEBONH YHHUBEPCHUTET
«[opusrity. Coct. C.C. Ipomxkun. CI16, 2015. 29 c.

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

6. @wuszuka. Unrepdepomerp Pabpu-Ilepo: Meroauueckue yka3zaHus K J1a0OpaTOPHOMY
npakTukymy [Onextponsbiii pecypc] / Cankr-IlerepOyprckuit ropubiii yauBepcuter. Coct.: C.B.
Eropos, A.C. UBanos. CII6, 2016. 43 c.

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

7. ®usnka. Mexanuueckue KojeOaHUs U BOJIHbI: MeToAMUYEeCKUe yKa3aHUs JUIsl CaMOCTOSTENbHON
pabote [DnekTpoHHBIN pecypc] / HarmoHansHbIl MUHEpaIbHO-CHIpheBON yHUBEpCHUTET «I opHBIN». COCT.
H.H. Cmupnosa. CII6, 2015. 18 c.

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

8. ®usuka. Onpenenenue Ko3hdUIMEHTa TOBEPXHOCTHOIO HATSKEHUSI METO/I0M OTpbIBa KOJIbIIA:
MeTtoaudeckue yka3zaHus K jJaboparopHbM paboram [Dnekrponubidl pecype]| / Cankrt- IletepOyprekwii
ropusiit yausepcuret. Coct.: M.IO. Koxxokaps, E.I'. Bonkaiino. CII06, 2016. 26 c.

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

9. ®usuka. OmnpeneneHre Kodp@HUIMEHTa YNPYrocTH M3 MNPOruda CTEpPKHSA HPSIMOYTOJIBHOTO
cedyeHus: Meronuyeckue ykasaHus K JjalOopaTtopHoil pabore [DnexTpoHHbIi pecypc] / CaHKT-
ITerepOyprckuii ropusiit yausepcuret. Coct.: A.C. MBanos, A.b. ®enopuos. CII0, 2017. 11 c.

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

10. ®uzuka. OnpeaeneHre MOMEHTa HHEPIUH MPSMOYTOJIBHOTO MapajulesenuIesia no napameTpam
KoJe0aHui KPYTHJIBHOTO MasTHHKA: MeTonnyecKkue yKa3aHMsl K BBIIOJHEHHIO JJAOOpaTOpHOM paboTHI.
[OnexTtponnsiii pecypc] / Cankr-lIlerepOyprckuii ropusiii yHusepcureT. Coct.: A.C. MBanos, A.b.
®enopros. CII6, 2016. 14 c.

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

11. ®usuka. OnpeneneHue MIOTHOCTH TBEPABIX TEJ MO MX T'E€OMETPUYECKUM pa3MepaMm M Macce:
Mertoanueckre ykaszaHus K jabopaTopHoil pabore [DnexktponHblii pecypc] / Canxt-IletepOyprekuit
ropubiii yausepcutet. Coct.: E.I'. Boaxkaiino, M.IO. Koxoxaps. CII0, 2016. 30 c.

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

12. ®usuka. Cepust bamemepa. Onpenenenne moctostHHON Punbepra: Meroaudeckne yka3aHHus K
nabopaTopHbIM pabotam [DnekTpoHHbIH pecype] / Cankt-IlerepOyprekuii ropusiii yauepcuret. Cocr.:
A.C. Mycradaes, T.B. Crognosa. CII6, 2017. 24 c.

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

7.2. Ba3bl 1aHHBIX, YIEKTPOHHO-OMOJHOTEYHBbIE CHCTEMbl, HHPOPMALHOHHO-CIPABOYHbIE U
MOMCKOBBIE CHCTEMBI
Epomneiickas mudposas 6udiamnorexa Europeana: http://www.europeana.eu/portal
KoncynpranT [11r0C: cripaBovHO - OMCKOBAst CUCTeMa [ DIeKTPOHHBIN pecypc]. - Www.consultant.ru/.
Muposast uugpoBas oudnuoreka: http://wdl.org/ru
Hayunas snektponHas 6ubnmoreka «Scopus» https://www.scopus.com
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13.
14.

15.
16.
17.

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

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

DrnexkTpoHHO-0MOIMOTeuHast cucteMa Jlans: https://e.lanbook.com/books.

Tepmuueckue KOHCTAHTHI BEIIECTB. DJIEKTPpOHHAs 0a3a qaHHbIX: hitp://www.chem.msu.su/cgibin/tkv.pl
ITopran Pocakkpenarenctsa http://www.fepo.ru/. Uarepaer-TecTupoBaHue 0a30BbIX 3HAHHIA 110 (U3HKE.

. Iopran «"'ymanutapaoe oopaszoBanue» http://www.humanities.edu.ru/
. ®enepanbHblil mopran «Poccuiickoe odopasoBanue» http://www.edu.ru/
. ®enepanbHoe xpanwuiie «Eannas koyutekius uppoBeIX 00pa3oBaTeIbHBIX pecypcoBy http://school-

collection.edu.ru/

[Touckossie cucrems! Yandex, Rambler, Yahoo u np.

DnektponHas 6udimoteka Poccuiickoit ['ocynapctBennoit bubnumoreku (PI'b): Dnexrponnas
o6ubnuorteka yueOnukos: http://studentam.net

DnekTpoHHO-6uGIHOoTeuHas cuctema «9BC KOPAUT» www.biblio-online.ru.

OnexrpoHHast Oubnuoreunas cucrema «Hanmonansublil nuppoBoii pecype «PykonT»». http://rucont.ru/
DnekTpoHHO-0nOIMOoTeuHast cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIleHHE Ay IUTOPHUI

CHGHI/IaJII/I3I/Ip0BaHHI)IC ayI[I/ITOpI/II/I, I/ICHOJII)?;yeMI)IC HpI/I HpOBCI[GHI/II/I 3aH9[TPII>i JICKIIMOHHOI'O THIIA,
OCHAIIIEHbl ~ MYJbTUMCIUHHBIMH  TPOCKTOPaMHU ¥  KOMIUICKTOM  ammapaTypbl,  ITO3BOJISIOIICH
JIEMOHCTPHPOBATH TEKCTOBBIC M rpa)uIecKre MaTepHaIbl.

Juist ipoBeicHUs Ta00PaTOPHBIX 3aHATHI MCIOJIB3YIOTCS KOMITBIOTEPHBIC KJIACCHI, 000pPY/I0OBAHHBIC
TEXHUKOW M3 pacyera OJMH KOMIBIOTEP HA OJHOTO O0ydYaromerocs, ¢ 00yCTPOSHHBIM PaboYrM MeCTOM
npernojasatensi. B ydyeOHOM mpoliecce HCHOIB3YEeTCs KOMIUICKT JEMOHCTPALMOHHBIX CTEHIOBBIX
MaTEepHaJIOB 10 TEMaM Kypca.

8.1.1. Ayautopuu AJ1sl NPOBeAeHNUs JeKIHOHHBIX 3aHATHI

128 nocaooumnvix mecm

OcHameHHocTh: MysbTUMenniHAs YCTaHOBKA C aKycTHYecKkoil cuctemod — 1 mT. (B T.4.
MYJIbTUMEIUHHBIN MpoeKkTop — 1 IIT., MPOEKIMOHHAS annaparypa: HCTOYHUK OecriepeOoHHOro MUTaHus
— 1 mr., ’kpan — 1 wT., MOHUTOp — 1 MWT., KOMOBIOTEp — 1 MT.), BO3MOXKHOCTh JIOCTyHa K CETH
«MHTEpHETY, CTYN A CTyAeHTOB — 128 1mT., Kpecno npenoaasarens — 1 mT., cToa — 65 mWT., nepeHocHas
HacToyNbHAsi TpuOyHa — | mT., OCKa HACTEHHAsh MarHUTHO-MapKepHas — 2 IIT., IUTaKaT B paMKe
HACTEHHBIN — 9 IIT.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpamMmmHoe obecredeHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmpoctpansiemoe I10), Chromium (cBoGomHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBoboano pacmpoctpansiemoe I[10), do PDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oHO pacmpocTpaHseMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

64 nocaoounvix mecma

OcHameHHOCTh: MynbTUMEAUNHBIN TPOEKTOP — | MIT., MPOEKIHOHHAsA anmnaparypa: UCTOYHHK
6ecniepeboitHoro nuranuss — 1 mr., skpad — 1 wT., HOYTOyK - 1 MmT., (BO3BMOXKHOCTH JOCTyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 IT., CTYJ A CTYAEHTOB — 64 WIT., Kpecio npenojasarens — 1 mrT.,
cTOJ - 33 1IT., MepeHOCHAast HAacToNIbHAs TpHOyHa — 1 mIT., JocKa Oenas HacCTeHHasi MarHUTHO-MapKepHast —
| wT., IIakaT B paMKe HaCTEHHBIN — 4 IIT.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro odecmneuyenusi: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus,Corel DRAW Graphics SuiteX5, Autodeskproduct: Building
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Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecrnicueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBobomno pacmpoctpansiemoe [10), do PDF
(cBoboaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsieMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

60 nocadounwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHHBIA MPOEKTOP — 1 IIT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
OecniepeboitHoro murtanus — 1 mT., 3kpad — 1 mT., HOyTOYK - 1 mT., (BO3MOXHOCTh JIOCTyNa K CETH
«aTepHeT»), cTolika MoOMIbHAs — 1 mT., cTyn ans cryaeHToB — 60 miT., Kpecio npenojasareis — 1 mr.,
croi - 31 mT., MepeHoCHast HacTOJIbHAs TpUOYHA — 1 mIT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wt., 1ocka moj men — 1 mIT., makaT B paMKe HaCTEHHBIN — 3 IT.

[Tepeuens IMIIEH3MOHHOrO mporpammuoro obecmeucnus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodeskproduct: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (ceobomuo pacmpoctpansemoe I[10), do PDF
(cBoOOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pactpocTpaHsIeMoe
[10), Inkscape (cBoboaHo pactpoctpansiemoe I10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oauo pactipoctpansiemoe I10).

56 nocaoounvix mecm

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nuranus — 1., skpan — | mwr., HOyTOyK — 1 mWT., (BO3MOXHOCTh JOCTYyNa K CETH
«HTEpHEeT»), cToMKa MOOMIbHAS — 1 IIT., CTYN A CTYAEHTOB — 56 WIT., Kpeco npenojaaBatens — 1 miT.,
cron — 29 mrT., MepeHoCcHass HAcTOJIbHAsT TpUOyHa — 1 IIT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 wT., akat B paMke HaCTEHHBIN — 5 MIT.

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

52 nocaodoynvix mecma

OcHaieHHOCTh: MynbTHMEAUHHBI MPOEKTOp — 1 INT., MPOEKIMOHHAs amlmaparypa: UCTOYHHUK
6ecniepeboitHoro nuraHus — 1 mT., skpad — 1 mr., HOYTOyK — 1 mT., (BO3MOXKHOCTb JIOCTYIa K CETH
«HTEpHEeTY), CTOMKa MOOMIBHAS — 1 IIT., CTYI AJIS CTYJEHTOB — 52 IIT., KPecJso mpenoaasarens — 1 mr.,
CTOJ — 26 1mT., IEpeHOCHasl HAacToJbHAasg TpuOyHa — 1 IIT., TOCKa HAaCT€HHAas MarHUTHO-MapKepHas —
1 mwT., akat B paMke HACTEHHBIN — S HIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodeskproduct: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBrpycHoe mporpaMmuoe obecnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe [10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
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I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

8.1.2. AyauTopuu 1Jisi NpOBedeHHs MPAKTHYECKUX H J1a00PATPOHBIX 3aHATHI

16 nocadounvix mecm

OcHamieHHOCTh: CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (THII 4) - 3 IIT., CTOJI KOMITBIOTEPHBIH IS
CTYIEHTOB (THUII 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (TUN 7) - 1 mIT., Kpecio npenogaBaTes
(ceTka, mBeT uYepHBIM) - 17 mT., AOCKa HamojbHas MOOWJIbHAs Oenasi MarHUTHO-MapKepHas
«Magnetoplany» 1800MM*1200mMm - 1 mit., moroOs0k Lenovo M93Z Intel Q87 - 17 wit., (BO3MOXXHOCTb
nocrymna k cetu «MHTepHeT»), MIaKaT - 5 mT.

[lepeueHp JIHMIIEH3MOHHOTO IporpaMmHoro obecneuenusi: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; Corel DRAW Graphics Suite X5, Autodeskproduct: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpaMmMmuoe odecrnieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacipocTpaHsiemMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBob6oano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBobomuo pacmpocrpansemoe [10), FAR Manager (cBoGoano pacrnpoctpansemoe [10),
Cisco Packet Tracer 7.1 (cBobGomno pacnpoctpansiemoe IIO), Quantum GIS (cBoGogHO
pacupoctpansiemoe I10), Python (cBobomno pacmpoctpansemoe I10), R (cBoboaHO pacmpoctpaHsiemoe
I10), Rstudio (cBobGonno pacmpoctpansemoe [10), SMath Studio (cBoGoano pacmpoctpansemoe I10),
GNU Octave (cBobonuo pacnpoctpansemoe [10), Scilab (cBoboano pactnpocrpansemoe I10).

8.2. IlomereHue AJ151 CAMOCTOSITEJIbLHOM PadoThI

1. OcHamieHHOCTh TOMEIIEHUs IS CaMOCTOSITeNbHOM padoThl: 13 mocagounbix mect. Ctynm —
25 WT., CTOA — 2 WIT., CTOJ KOMIOBIOTepHBIH — 13 mrT., mkad — 2 mr., J0CKa ayAUTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremubiii 6mok) — 14 mrt. octyn k cetu «HTepHeT», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp AMIIEH3MOHHOTO IporpamMMHoro obOecnedenus: Microsoft Windows 7 Professional,
Microsoft Open; Microsoft Office 2007 Professional Plus, anTuBHpycHOE MporpaMMHOE OOeCTeUeHHE:
Kaspersky Endpoint Security, 7-zip (cBobomno pacnpoctpansiemoe I[10), FoxitReader (cBoGoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmnpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoboOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe [10), XnView (cBo6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (ceoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oH0 pactipoctpansiemoe I10).

2. OCcHAIIIEHHOCTh MTOMEIIECHUS TSI CAaMOCTOSITeNIbHOM paboThl: 17 mocamounsix Mect. Jlocka s
nuchbMa MapkepoM — 1 mT., paboune MecTa CTyneHTOB, obopynoBanHble IIK ¢ moctymom B ceTh
VYuuepcurera — 17 mt., MynpTuMeaniiHbii npoekrop — 1 mr., APM npenonaBarenst mist paboTsl C
MyInbTUMeANa — 1 WT. (CHCTeMHBIN 070K, MOHHTOPHI — 2 MmT.), cTod — 18 mT., cryn — 18 mr. Hoctynm k
cetn «IHTEpHETY, B ANEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeuenp aMIIEH3MOHHOrO TNporpammHoro obOecmneuyenus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpyCcHOE
nporpamMmHoe obecrnieuenue: Kaspersky Endpoint Security, 7-zip (cBoGomHo pacmpoctpansiemoe [10),
FoxitReader (cBobGomuo pacmpoctpansemoe I[10), SeaMonkey (cBobomuo pacmpoctpansemoe I10),
Chromium  (cBobogno pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomHO
pacrpoctpansiemoe [10), doPDF (cBoboano pacrnpoctpansiemoe I10), GNU Image Manipulation Program
(cBoOomHO pacmpoctpansemoe I10), Inkscape (cBobomHo pacmnpoctpansemoe [10), XnView (cBo6oaHO
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pacmpoctpansiemoe I10), K-Lite Codec Pack (cBobomuo pacmpocrpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

8.3. IloMemmeHust 1J1sl XpaHeHUsI H NPOPUIAKTHYECKOT0 00CTYKUBAHHS 000PY/10BAHUSA

1. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB OOyUCHHUS:

OcHallleHHOCTb: MEPCOHAIbHBIA KOMIBIOTEp - 2 WT. (AocTyn K cetu «MHTepHEeT»), MOHUTOp -
4 mT., ceTeBOW HAKONMUTENh - | IIT., UCTOYHUK OecrepeOOWHOro MHTaHUS - 2 INT., TEJICBU30p
wiasMeHHblid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masspHas craHius - 2 mT., peib - 5 MIT.,
nepdoparop - 3 mT., HAOOp MHCTPYMEHTa - 4 WIT., TECTEp KOMIIBIOTEPHOH ceTH - 3 IIT., OAJUIOH CO
CKaThIM Ta30M - | IIT., MacTa TeIIONpoBoIHasA - 1 mT., mbuiecoc - 1 mIT., paAMOCTaHIMS - 2 HIT., CTOJ —
4 mt., TyMOa Ha KoJIeCHKax - | IT., MOJCTaBKa Ha Koyiecukax - 1 mrT., mkad - 5 mT., Kpecio - 2 mT.,
nectauna Alve - 1 mr.

[lepeuensb IMIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 ProfessionalPlus, antuBupycHoe nporpammuoe obecrieuerue: Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGoxuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oano pacmpocrpansiemoe I10),
GNU Image Manipulation Program (cBoboano pacmnpoctpansiemoe [10), Inkscape (cBoGoaHO
pacnpocrpansiemoe I10), XnView (cBobomHo pacnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansiemoe [10), FAR Manager (ceo6oano pacnpoctpansiemoe [10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHI U CPEICTB O0yUCHHUS:

OcHameHHoCTh: CTON - 5 MWT., CTyad - 2 MT., Kpeciao - 2 mr., mKad - 2 ImT., mepcoHaTbHBINA
KoMIbploTep - 2 mT. (moctyn k cetu «MHTepHeTr»), mMonutop - 2 mT., M®Y - 1 mr., Tecrep
KOMITBIOTEPHOH ceTH - 1 IIT., GaJUIOH CO CKATHIM Ta30M - | HIT., IIypyIOBepT - 1 miT.

[Tepeuens IMIIEH3MOHHOrO mporpammHoro obecrmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHoe mnporpamMuoe obOecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBobomuo pacmpocrpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboano pacnpoctpansiemoe [10), XnView (cBo6oano pacnpoctpansiemoe [10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

3. LlenTp HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUH U CPECTB OOYUCHUS:

OcHaleHHOCTh: CTON - 2 IIT., CTyd - 4 mT., kpecno - 1 wT., mKkad - 2 mT., NEPCOHAIbHBIN
kommbioTep - 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mr., KOJOHKH
Logitech - 1 wr., Tectep komnbroTepHO# ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop PYUHBIX
WHCTPYMEHTOB - 1 MIT.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe nporpamMmmuoe obGecredeHue: Kaspersky
Endpoint  Security, 7-zip (cBobomnHo pacmpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrtpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oHO pacmpocTpaHseMoe
I10), Inkscape (cBo6oaHo pacmpoctpansiemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pactipoctpansiemoe [10), FAR Manager (cBo6oano pacrpoctpansiemoe I10).

8.4. J/IunieH3MOHHOE MPOrpaMMHoe o0ecrevyeHne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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