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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10289315119 3AE
Crpanunua 2 us 22. ___l i VHITI
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Mporpamma aucumnnmHbl "®unsmuka”; 13.03.03 SHepreTnyeckoe MalnHOCTPOEHNE; CTapLwmnii Npenogasatens, 6/c Kapnosa M.H.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ctapwwuii npenoaaeatens, 6/c Kapnoea M.H. (Kadenpa dpusnkm HA,
OToeneHne MHPOPMALIMOHHBIX TEXHONOTWIA U 3HepreTmdeckux cuctem), MNKarpova@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-5 CnocobeH NPoBOANTL U3MEPEHUSI CPU3NYECKMX BENMYUH, ONpeaensiiowmnx paboTy
SHEepreTnYecKrx MawWmnH 1 yCcTaHoBOK

BbInycKHUK, OCBOUBLWIWIA ANCLMMIINHY:

JlonxeH 3HaTtb:

- OCHOBHbIE MOHATMSI, 3aKOHbI U MOLENN MEXaHVKM, aNEeKTPUYECTBa 1 MarHeTMama, konedaHuii U BOSIH, KBAHTOBOWA
O13MKK, CTATUCTNYECKOW OU3NKM 1 TEPMOANHAMUKN;

JlonxeH ymeThb:

MCNonb30BaTb OCHOBHbIE MPUEMbl 06paboTk 3KCNepUMeEHTaNbHbIX AAHHbIX; PewaTtb TUNOBbIe 3a4a4M N0 OCHOBHbIM
pasaenam onankn, NCrnonb3ys METObl MaTEMaTUYECKOro aHanmaa; NCnonb3oBaTb oM3n-4eckne 3aKOoHbI Mpu
aHanmse v peweHun npobnem;

JonxeH Bnanetb:

- METOAaMn 3KCNEPUMEHTANIBHOrO NCCNENOBAHUS B (PM3MKe (NnaHMpOBaHWe, NOCTaHOBKA 1 06paboTka
SKCMepUMEHTa).

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHSATb Pe3yNbTaTbl OCBOEHUSI AUCLUMINHBI B MPOCDECCUOHANBHOM OeSTeNbHOCTU.

2. MecTo AUCLUMNIMHDBI B CTPYKTYPEe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOM NPorpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas y4ebHas aucumnnmHa BkioYeHa B pasgen "B61.0.16 OucuunnuHbl (Mogynu)" 0CHOBHOM NPOgheccuoHanbHoii
obpaszosatenbHoi nporpammbl 13.03.03 "SHepreTnyeckoe MalwmMHOCTpoeHue (LBuratenu BHyTPEHHero cropaHns)” un
OTHOCUTCS K 06513aTENbHBIM AUCLUMINHAM.

OcBauBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas TpynoeMKoCTb AncUMnAuHbl cocTasnseTt 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHas paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(os), npaktTuyeckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue oUCUUNNIUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHOMN paboThl MO AUCLMMNNIUHE (MOAYNIO)

Buabl n yacol
KOHTaKTHOW paboThbl,
N Pa3penbl gucumnnuHbl / Cemect X TPYyAOEMKOCTb CamocrositenbHas
moayns P (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. dusnyeckmne 0CHOBbI
1. MEXaHUK 2 8 8 0 12
PerncTpaumoHrHbiit Homep 10289315119 BAEKTPOHHBIH
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 2. MexaHudyeckne konebaHus n
2. BOMHb 2 2 2 0 12
3 Tema 3. MonekynapHas domaunka u 5 6 6 0 12
" |[TepmoanHammka
Tema 4. OnekTpocTaTvka u
4. 3NEeKTPUYECKNIA TOK 3 18 8 16 50
5. [Tema 5. SnekTpoamHammka 3 6 14 10 50
Tema 6. SnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 3 12 14 10 44
7. |Tema 7. BonHbl n kBaHTOBas onTuka 2 0 0 0 0
Tema 8. OCHOBbI KBAHTOBOM
8. MEeXaHuKun 2 0 0 0 0
Tema 9. dusnka atoma 1 TBEPJOro
9. Tena 2 0 0 0 0
Tema 10. dusnka sopa u
10. 3NeMeHTapHbIX YacTuLy, 2 0 0 0 4
Ntoro 52 52 36 184

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. Pusnyeckne oCHOBbl MEXaHUKMN

OCHOBbI KUHEMATWKM

OcCHOBbI AMHAMKKM

3aKkOHbl COXpaHEHNS B MEXaHUKE

MexaHwuka TBEpLOro Tena

Penatusmctckas mexaHmkaOCHOBbI KUHEMATUKW.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOe 1 NoNHoe yckopeHus). KnuHematuka spatwaTenbHOro AsBuxeHus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHUNE, CBA3b MEXY YrNOBOW M NIMHENHON CKOPOCTAMM, paBHOMEpPEMEHHOE BpaLleHne
mMaTtepuanbHOW TOYKHN).

OcCHOBbI AMHAMKKMW.

| 3akoH HbtoToHa, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynbc. 11l 3akoH HbloToHa.
LleHTp mMacc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXPaHEHNS B MEXAHUKE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIbl, NOTEHUMANbHAS aHeprus Tena. CBsA3b MEXY CUMOA 1 NOTEHUMANbHOM
sHepruen. OJGHOPOAHOCTb BpeMeHW. 3aKOH COXpaHeHNs NOMHOW MexaHudeckon aHeprun. OoHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNbCa MEXaHWYECKOW CUCTEMBI.

MexaHuka TBépAoro Tena.

MomeHT cunbl. MomMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WrenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTpaHCTBa. 3aKOH
COXpaHeHWs1 MOMeHTa UMMynbcea.

Penatusmcrtckas mexaHumka.

2 noctynata CTO. MNMpeobpazoBaHue JlopeHua 1 cneacTBusi 3 Hero: 3aMefieHne BpeMeHu, CokpalleHne afiMHbl. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckue KonebaHust U BOJMHbI

MexaHun4yeckue konebaHus

MexaHn4eckmne BOMHbI

MexaHun4yeckue konebaHus 1 BONHbI

MexaHudyeckue konebaHus.

CBoboaHble rapMoHnyeckme HesaTyxatowme konebaHus. CnoxeHune rapMmoHnyeckux konebarmin. CeoboaHble
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3aTyxatowme konebaHus. BolHyxaeHHble konebaHus. Pe3oHaHc.
MexaHunyeckune BOHbI.
XapakTepucTrKM MexaHN4Yeckux BonH. BonHoBoe ypaBHeHue. MNNoTHOCTb aHeprun. MNNnoTHOCTbL MOTOKAa SHEPTUN.

Tema 3. MonekynsipHas cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas Teopus (MKT) naeanbHoro rasa

SBneHns nepeHoca

®dyHKummn pacnpegeneHus Makcsenna n bonbumaHa

OcHOoBbI TEPMOANHAMUKM

MonekynsipHo-kuHeTn4eckas teopus (MKT) naoeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNE COCTOSAHNS nOeanbHOro rasa.

dursmnyecknii cMbicn TemnepaTypsbl. SBneHns nepeHoca. CpeaHsas onvHa ceobonHoro npobera Monekyn.dyHKLMK
pacnpegneneHns Makcsenna n bonbumana.

PacnpegneneHve monekyn no ckopoctsam. PyHkums pacnpegenenms Makceenna. BapomeTtpuyeckas doopmyna.
PacnpeneneHne monekyn no sHepruam. dopmyna BonbumaHa.

OcHoBbI TEPMOAVHAMUKM.

| Hauano TepmoanHammku. Pabota rasa. TennoémkocTtb rasa. CteneHn csoboapl Monekyn. AgnabaTnyecknii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumele npouecchl. SHTponus. || Ha4ano TepMoanHaMmKN.

Tema 4. dnekTpocTaTvka U aneKTpU4eCcKun ToK

SneKkTpnyeckoe none B Bakyyme

OnekTpunyeckoe none B BELECTBE

MoCTOAHHbBINA 3NEKTPUYECKNA TOK

OnekTpnyeckoe none B BakyyMme.

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [MpoBogHuKN.

OneKkTpunyeckoe none B BeLeCTBe.

MonspHbie 1 HEMONAPHbLIE OAN3NEKTPUKK, NX nonapu3aumns. NMonapunaosaHHOCTb. Teopema [Maycca ong ouanekTpuka.
OnNeKTPOEMKOCTb. DHEPrUs INEKTPUYECKOro nons.

[MOCTOSIHHBIN SNEKTPUYECKUIA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa anst 04HOPOAHOrO U
HEeOQHOPOAHOr0 Yy4acTKOB B MHTErpanbHOM 1 amddpepeHumansHon goopmax. 3akoH Idxoyna-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne ToKM B XMIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoanHaMumKa

MarHutHoe none B Bakyyme

3ﬂeKTp0MaFHVITHaFI MHOYKUUA

MarHuTHOe none B BellecTse

OcCHOBbI TEOPUN INEKTPOMArHUTHOIO NONSA

MarHuTHoe none B BakyyMme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin momeHT. 3akoH Bbuo-Casapa-Jlannaca. Linpkynauus sekrtopa.
Cwnna NopeHua. [lBnxeHne 3apsna B MarHUTHOM norne.

MarHuTHbIR noTok. Teopema Maycca. PaboTta MarHMTHOro nossi. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. IHoykTneHocTb. CaMonHOyKLUS.

MarHuTHoe none B BelLeCTBe.

MarHeTtukn. HanpsxeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHeprus MarHMTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

Buxpesoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHOn u guddpepeHumansHOn
hopmax, nx qonanyecknin CMbICH.

Tema 6. dnekTpoMarHUTHbIe Kone6aHUs 1 BOMHbI

OnekTpoMarHuTHole konebaHusi

OnekTpoMarHMTHbIE BOMHbI

OneKkTpoMarHuTHole konebaHwusi.

HesaTtyxatowue konebaHus. 3atyxarowme konebaHus. BoiHyXaeHHble anekTpuyeckue konebaHus. Pe3oHaHe Toka.

PerucTtpaumonHblii Homep 10289315119 am PAEKTPOHHBH
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OneKTpoMarHuTHbIE BOJHbI.
BonHoBoe ypaBHEHWNE 11 CKOPOCTb PACAPOCTPAHEHUS INEKTPOMArHUTHBIX BONH. CBOMCTBA 9NEKTPOMArHUTHBIX BOSH.
LLkana anekTpoMarHUTHbIX BOJH.

Tema 7. BonHbl M KBaHTOBasi onTukKa

WNHTepdepeHumns ceeta

Oundppakuns ceeta

Monspusauns n gucnepcms ceeta

Tennosoe nanyyeHune

doToadppekT. dhdekT KomntoHa. [laBneHve ceeTa

WHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbLIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHummn. IHTepdepeHums ceeta oT
pasnunyHbix 06 bEKTOB.

Ondopakums ceeta.

MpwHumn lMNoireHca-Operens. Meton 3oH PpeHens. Audppakummn Operens n @payHrogpepa 0T pasnuyHbix 06 BEKTOB.
PaccesHve cserta.

Monapusauus n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lsonHoe nydenpenomneHune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe nanyyexue.

XapakTepucTtuku Tennosoro nanyderHus. 3akoHbl Kupxrodpa, CtedpaHa-bonbumana, BuHa. N'mnoTesa NnaHka. dopmyna
MnaHka. OnTrnyeckas NUpoMeTpums.

doToahdekT. dpdekT KomntoHa. [laBneHwe ceeta.

3akoHbl BHeWwHero gpotoadodoekTa. YpaBHeHue SnHwTeHa ana gpotoadodoekTa. NpumMeHeHms dpotoadodgoekTa. ekt
KomntoHa. Macca u umnynec cpotoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOM MeXaHUKM

OCHOBHbIE NMONOXeHNs KBaHTOBOM MexaHukn. CooTHOLWeHne HeonpeaenéHHocTel eliseHbepra

OcCHOBHbIE NONOXEHMS KBAHTOBOWM MexaHuku. YpasHeHue LWpeauHrepa

OCHOBHblE NONOXEHWS KBAHTOBOW MEXaHWKM.

N'mnotesa ne-bpoiins. CooTHoweHue HeonpenenéHHocTei IeliseHbepra. BonHoBas goyHkums.Y paBHeHne LWpeanHrepa.
OnHoMepHbIN ?91WKK?, TYHHENbHbIA 3Q0EKT, KBAHTOBbIA OCLUUNNIATOP.

Tema 9. Pusunka atoMa n TBEepAOro Tena

KBaHTOBas Teopmsa atoma

ATOM BOOOPOLA B KBAHTOBOW MEXaHWKe

KeaHTOBas Teopus atoma.

Moctynatel Bopa. OnbIT ®paxka u Nepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, S3HEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKE: KBAHTOBbIE YMCNa, CNEKTP N3NyYyeHus, npasunna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. dusuka sappa u aneMeHTapHbIX YacTul,

Sopo atoma. dnemeHTapHble YacTuubl. Knaccudukauus.

Anpo atoma. OneMeHTapHble YacTuLbl.

Xapaktepuctuku sapa. OHeprua ceasu aapa. Mogenn aapa. PagnoaktmeHoe nanydeHme n ero suabl. Peakuun
IeneHnsa n cnHTesa saep. Yetbipe Tuna doyHaamMeHTanbHbIX B3aMOAENCTBUM SNEMEHTaPHbIX YacTul,. AHTMYACTULbI.
Knaccudomkauns snemeHTapHbIx 4acTuu. 'mnoTesa o ksapkax.

5. MNepeuyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns O cCaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasartens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayAUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCLUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpaseHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICLIMX Y4eOHbIX 3aBeaeHUIA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPO/S YyCNeBaeMocTu 1
MPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs dpefepanbHoro rocy1japcTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBEpCUTET".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnM poHAa OLEHOYHbIX CPEACTB ANs
NpoBeeHNS Tekyllell, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30oBaTeNbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) doenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOIO y4YpPEXAEHNS BbICWEro NPOdECCUOHaNbHOro obpasoBaHns

"KasaHckuin (MprBonxckuin) doegepanbHbin yHusepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTku, permctpauum, noaroToBKM K UCNoNb30BaHMIO B
y4yebHOM npouecce U yaaneHns anekTpoHHbIX 06pa3oBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4YeHNs
oelilepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yypexaeHns Boiciuero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 0ByYatoWwmxcs
B (oeiepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBOMXCKMA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mnioHst 2013 r. "O nopsiake pa3paboTku 1 Bbinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpeXAeHN BbiCWEro NpodeccnoHansHoro

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpoOns OueHuBaeMmble
dran KOMMETEHLIMM TeMbl (pa3pernbl) AUCLUNNUHDBI
CemecTp 2
TeKyLLNI KOHTPO/Tb
1. Pun3nyeckme OCHOBbI MEXAHWUKN
1 [TectmposaHue OrnK-5 2. MexaHuyeckmne konebaHus 1 BONHbI
3. MonekynsipHas pusmka n TepmoamHammka
1. dun3nyeckme OCHOBbI MEXAHUKN
2 Muckmenras paGota OrlIK-5 2. MexaHuyeckmne konebaHuns 1 BONHbI
3. MonekynsipHas cpusvka n TepmoamHammka
3auer Or1K-5
Cemectp 3
TeKyLL M KOHTPOIIb
1 NNaGopatoprbie Or1K-5 4. dnekTpocTatuka u aneKTpruYeckmin ToK
paboTbl
2 JlaGopatopHeie Or1K-5 4. OnekTpocTatuka n aneKTpUYEeCcKmin ToK
paboTbl
3 |TectupoBaHue Or1K-5 5. OnekTpoanHammka
4 |TectmpoBaHue Or1K-5 5. OnekTpoanHammka
5 Mucbmenras pagota Or1K-5 6. OnekTpoMarHuTHole KonebaHns 1 BOMHbI
6 Mucbmenras pabota Or1K-5 6. OnekTpoMarHUTHble KonebaHus 1 BONHbI
Ok3ameH Or1K-5

6.2 OnucaHue nokasartenen n KpUTepmes OLLEHUBaHNS KOMMNETEHLMIA Ha pa3/uyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHnBaHus
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOnSs
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB 1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 1
lMncbmeHHas  |[paBunbHO BbINONHEHDI [[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpucyTcTByIOT cepbésaHble owmnbKu. HEeYLOBNETBOPUTENbHIA
BnafeHns MatepranoMm. [HesHaunTenbHble MNpoOeMOHCTPUPOBaH  |ypOBEHb BnaLeHUs
MposiBneHs ownbKm. YOOBNETBOPUTENbHBIA  [MaTepUanom.
NpeBoCXoaHble MponeMOHCTPUPOBaH  |ypoBeHb BnaaeHus MposiBneHb
cnocobHoCTM XOPOLW WA YPOBEHD MaTtepranom. HeLoCTaTo4Hble
NMPUMEHSATb 3HAHWSA U [BnageHus matepuanoM. (MposiBneHbl HA3KMe cnocobHoCcTM
YyMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS Y
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
MPUMEHATb 3HAHUS U [yMEHWS K BbINOMHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUA.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3aver Obyuarowuitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowniics 06HapPyXun 3HaYMTENbHbIE
y4yebHO-NporpaMmMHoro matepuana B 06beme, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepmana, fonyctun
npencTosiei paboTbl MO CRELMANbHOCTY, NPUHUMNUANbHBLIE OWMOKU B BbINOMHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHUN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
MpenyCMOTPEHHbIX MPOrpaMMoi JUCLMMAMHBL.  |cnocoBeH NPOoOMXUTE 0ByYeHNe nnu
NPUCTYNUTb MO OKOHYaHWK YHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHSATUIA MO COOTBETCTBYIOWEN
LNCUMMNINHE.
CemecTp 3
TeKywWu it KOHTPONb
Nab6opatopHble |ObopynoBaHme u O6opynosaHuve 1 Ob6opynosaHue u O6opyLnosaHue n
paboTbl MEeTOAbl MCNOMb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAb! HACTUYHO MEeTO.bl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUibHO. [MCNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  |[npasunsHo. MNposiBneHa |[MposisneHa 2
TeopeTumyeckas TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBbiKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBblkn  |HeobxoamMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUs 4HacTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYET €€
Lensm. Lensm. COOTBETCTBYET €€ LensM.
uensm.
TecTuposaHue |86% npaBuibHbIX OT171% B0 85 % OT1 56% 00 70% 55% npasunbHbIX
oTBeTOB 1 Honee. npaBw/bHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEe. 3
4

3AEKTPOHHELBH
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHas  |MpaBUNbHO BbINONMHEHBI |[paBMIbHO BbINONHEHA (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHee YeM HamnonoBuHy.| 5
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOoBNeTBOPUTENbHbIA| 6
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. TectuposaHue

Tembl 1,2, 3
Tembl 1,2, 3

1. lMonoxeHne maTepuanbHOM TOYKM B AEKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM
r =4 ex+2t ey+ 2t2 ez (M) . YpaBHeHne Tpaektopun Tena B umeeT Bna?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4
2. MatepuanbHas Toyka OBUXeTCS No oKpyXHocTu paanyca R= 800 cM ¢ Bo3pacTatowen ckopocTbto V= 2t M/c lNonHoe
YyCKOpEeHMe TOYKM Yepes 2 CeKyHbl OT Hayana ABUXEHUS YUCNEHHO PaBHO
BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2
3. Teno, paBHOMEPHO BpalLasaCh C YrioBO CKOPOCTLIO W = 4 paf/C N0 OKPY>XHOCTW paguyca 5cm nmeert yrnosoe

yckopeHume?

BAPWAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) Oc-2 4) 5c-2 5) 25¢-2

PerncrtpaumoHHbin Homep 10289315119

Crpanunua 9 us 22.

BAE
il YHH

ARl | AL O

AHATETH:

KETPOHHBH
B_EPCHTET

ECHAR CrICTEMA Kby




Mporpamma aucumnnmHbl "®unsmuka”; 13.03.03 SHepreTnyeckoe MalnHOCTPOEHNE; CTapLwmnii Npenogasatens, 6/c Kapnosa M.H.

4. Imnynbc Tena maccoi 50. kr, neTsawero co CKopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPUNAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepunanbHas Touka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXXHOCTK paanyca R= 16 cM ¢ Bo3pacTaloLlent CKOPOCTbio
V= 2t M/c HopmanbHas coctasnsiowas cunbl 4eincTByoWen Ha Teno Yepes 3.CekyHAObl OT Havana OBUXEHUS YACNEHHO
pasHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnn koadbdmumeHT TpeHns u=0.3, TO0 Ha Teno Maccom m = 5kr, ABMXYLEECs NO HAKNOHHOW NNockocTy nog yrnom 300
K FOPW3OHTY OENCTBYET cuna TpeHns pasHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopavHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakxeHHOR Ha pUCyHKe PaBHbI
BAPVAHTbBI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA Pa3HOW BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYIO SHEPru?

BAPVAHTbI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n @2

9. Ecnun noTeHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNUYMHA CUIbl TSXECTMH,
OencTBytolwel Ha Teno pasHa?

BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOeW ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUNT paBeH
yncneHHo 2 Hm ,To yrnoBoe yckopeHne Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. Ba MmaneHbkux wapa maccamm mi =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTEpXHe OanHon 40 cM. MOMEHT nHepuumn cuctembl 0THOCUTENBHO ocn OO’ paBeH?

BAPVAHTbI OTBETOB: 1)36x10-4 krmM2 2) 30x10-4 krm2 3)13,2x10-4 krmM2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblid umnuHap maccoi 10 kr 1 paamycom 5¢m katutes 6e3 npockanb3biBaHUS MO FOPU30HTANbHOW NOBEPXHOCTU CO
CKOPOCTbtO 2 M/c. OTHOWEHME €ro KMHETNYECKOW SHEPrnn

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KNHETUYECKON SHEPrmM BpaLLEHUS paBHO?.

BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnu yactuua maccoii 100 r konebnetcst no 3akoHy X=5 cos (15 t+ 11/6) (cM) roe ( X- koopanHata Yactuupbl ), TO
BENNYMHA aMNAnNTyAbl YCKOPEHNS YacTuupbl pasHa?

BAPVAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha prcyHKe Bbllle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
n0BpPOTHOCTb cucTeMbl Bnmaka K?

BAPVAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnm Teno maccoii 200 r coBepluaeT konebaHusi B yCTaHOBUBLLEMCS pexXuMe Mo 3akoHy x=2cos(30t+n/4); (M) To
yacTtoTa KonebaHuin cucTeMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 'y 5) 4,78 'y

17. Ecnu nctodHmk konebanuii ¢ nepmogom 0.005 ¢ BbI3biBaeT B BOAE 3BYKOBYHO BOMHY C AMMHOWM BONHbI 7.175 M, TO
CKOpOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 M/c 4) 1575 m/c 5) 1435 m/c

18. Ecnun yactoTa konebaHuii pasHa 100 My, To ¢ha3oBast CKOPOCTb BONHbI 61m3ka k?

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHWe Nnockoi BonHbl B cpee 6e3 3atyxaHns UMeeT BUL:

&(X,t)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. ®oToHHAs pakeTa ABUXETCS OTHOCUTENBHO 3EM/IM CO CKOPOCTbLIO YncneHHo paBHo 0.5C . Xon BpeMeHn B pakeTe ¢
TOYKM 3peHMst 3eMHOro HabnpaTtens samennuntcs B .. pas? (C -ckopocTb cBeTa)

BAPVAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnn B 210 r BewecTBa conepxmTcs 6 Monew, To MonsipHas Macca BellecTsa pasHa??

BAPNAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPeLCTaBNEHHBIMM B NPUIOXEHNN (oparMeHTamu Tabnuubl MeHaeneesa onpenenmTb Maccy atomMa
(Monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. lns1.2 Monei ngeanbHOro rasa cornacHo rpaduky, npeactaBneHHoOMY Ha pUCyHKe, NpsIMo €3. COOTBETCTBYET
naBrneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 Na

24. Mpun HopManbHbIX ycnosusix 3 mons O2 3aHUMatoT 06 beM PaBHbIA?.

BAPUVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NiameHeHune TeMnepatypbl Ha 50K rasa renvs maccom 4r U3MeHSIeT ero BHYTPEHHIOK SHEPrUio Ha... (ra3 cymtaTb
naeanbHbIM)

KETPOHHBH
B_EPCHTET
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BAPVAHTbI OTBETOB:1) 24,93 IOx 2) 2077,5 Ox 3)12 46,5 1x 4)1038,75 Ox 5) 623,25 Ox

26. Ecnn 2 monst CO2 pacwupsitotest B 2,7 pasa npu nocTosiHHon Temnepatype T=2?300 K, To paboTa paclwmpeHns rasa
paBsHa..

BAPVAHTbI OTBETOB: 1)2493 IOx 2)3324 I 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoeMkocTb aszoTa pasHa 20.775 Ix/mMonbK, TO ero yaenHas Tenn0eMKoCTb pasHa?
BAPUAHTbI OTBETOB: 1) 10,39 k0 x/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnun cpenHsas kBagpatmyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aTOT ras”?..
BAPVAHTbI OTBETOB: 1) Bogopoa 2) kucnopof 3) apron4) yrnekucnolii ras 5) renuii

29. CpenHsis onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3doheKTUBHbIA
nnameTtp monekyn cMm. [MpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.moneli rasa pacumpsoTcs nsotepmmnyeckm ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, T0 NpUpoCT 3HTpONUM
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

2. NMucbmeHHas pabora

Tembl 1,2, 3

3apgadya 1. Ban B Buae CniowWwHOro uunmHgpa maccori mi=10 Kr HacaxeH Ha ropu3oHTanbHy ocb. Ha umnnHap HamoTtaH
WHYP, K CBOOOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmM ycKopeHuem a byneT onyckatbcs rmps,
€Cnu ee NpenocTaBnTbL camoit cebe?

3apava 2.

3 npy>xunHHoro nuctoneta 6bin NPON3BELEH BbICTPEN BEPTMKANbHO BBEpX. OnpenennTb BbICOTY h, Ha KOTOpYIO
nogHUMaeTcs nyns Maccoit m=20 r, ecnu NpyXxmHa XecTKocTblo k=196 H/m Bbina cxara nepen BoicTpenom Ha x=10 cm.
Maccoit npyXuHbl NpeHebpeyb.

3apaya 3.

Paketa ycTtaHoBneHa Ha NOBEPXHOCTM 3eMnn Ons 3anycka B BEPTVMKaNbHOM HanpaeneHun. [Npy Kakoi MUMHUManbHOM
CKOpOCTM V1, COOBLIEHHO pakeTe NpuW 3anycke, OHa yaanvMTcs OT MOBEPXHOCTM Ha pacCTOsiHWeE, paBHOE paauycy 3emnu
(R=6,37*106 m)? Cunamu, KpoMe Cu/bl FPaBUTALLMOHHOIO B3aUMOLECTBUS pakeThl 1 3eMnun, npeHebpeyb.

3apaya 4

Konba BMectmocTbio V=300 cM2, 3akpbiTas NpobKoi ¢ KpaHOM, COLEPXMNT PaspexXeHHblii Bo3ayx. [ns namepeHus
LaBneHns B konbe ropnbIwko Konbbl NOrpy3nn B BOLY HA HE3HAYNTENbHYIO FMyOUHY 1 OTKPLINN KPaH, B pe3ynbTaTe Yero
B Konby Bowna Boaa Maccon m=292 r. Onpenenntb nepeoHavanbHoe AaBeHve p B konbe, eciv atMocepHoe
nasnenne p0=100 k[Ma.

3anaya 5

Kucnopopg 3aHnmaet 06bem V1=1 M3 1 HaxoamTcs non naeneHnem p1=200 klMa. Ma3 Harpenu cHavana npu NOCTOSIHHOM
nasneHun no obbvema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 0b6beMe 0 fasneHus p2=500 klMa. MocTponTb rpaduk
npowecca v HanTu:

1) nameHeHne AU BHYTPEHHEN aHepruu rasa;

2) coBepLIEHHY0 1M paboTy A;

3) konnyecTBo TennoThl Q, NnepenaHHoe rasy.

3anaya 6

K H1TU noagelweH rpy3 Maccoi 1 kr. Haintu HaTsXeHue HUTK, eCnn HUTb C rPY30M ONycKaTb C YCKOpeHneM 5 Mm/c.
3apaya 7.

YeMy paBeH MOMEHT MHEPLINN CTEPXHS Maccoin 10 Kr u AnuHon 3M, Bpallalouerocst OTHOCUTENBHO OCH,
nepneHaNKyNnsapHON CTEPXHIO 1 PACMONOXEHHOW HA PACCTOSHUN 2 M OT OOHOMO U3 KOHLIOB CTEPXHA? CTepXeHb
pacnonoxXxeH ropusoHTasnbHo.

3anava 8.

MaxoBuK B BUAE AMCKA HAYMHAET BpalaTbCs C yrnosbiM yckopeHuem 0,5 pan/c2 n yepes 20 ¢ ero kuHetnyeckas
3Heprusi ctaHoBuTCS paBHoi 500 L. Kakoi MOMEHT nMnyfbca oH npruobpeTaeT yepes 15 MyUH nocne Havana
OBUXeHNa?

3apaya 9.

B Bakyyme Hanpsi>XeHHOCTb 3NEKTPO-CTATUHECKOrO Nons, B6AU3N 3apsidKeHHOI NNOCKOCTM C NMOBEPXHOCTHOW NMNOTHOCTbLIO
o= 4. HKn/M2 paBHa??. kB/m

3apaya 10.

Ecnu wap pagnycom r= 5.m umeert 3apsan Q=7HKn n HaxoomTcs B BO34yXe, TO NOTEHLMAN ero NoBepxHOCTW paseH ?7B

3auer

Bonpochl k 3a4eTy:

OCHOBbI KMHEMATHKM.

1. TpaekTtopus. Nepemewerne.CkopocTb. CKOPOCTb B 1EKAPTOBOM CUCTEME KOOPAMHAT.
2.CkopocTb. CKOpOCTb B MONASPHOA CUCTEME KOOPAUHAT.

3.CkopocTb. CpenHsas ckopocTb. MNpoiaeHHbI NyTh.
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4.YckopeHve. YCKopeHve B 4eKapTOBOM CUCTEME KOOPAMHAT.

5.YckopeHue. YckopeHne B cUCTEME KOOPAMHAT, CBA3aHHOM C ABUXYLWENCSA TOYKOWN.

6.Yron nosopoTta. Yrnosas ckopocTtb. CBA3b NMHEWHOW 1 YrNOBOW CKOPOCTMW. YINIOBOE YCKOPE-HME.
OCHOBbI AMHAMUKW.

6.uHamrka matepranbHon To4kn. 3akoHbl HbloToHa.

7.0unHamuka tBepooro tena. LleHtp macc.

8.3aKkoH OBMXeHus LieHTpa Macc.

3aKOHbl COXpaHEHNS1 B MEXaHUKe.

9. PaboTa B MEXaHMKE.

10.KnHeTnyeckas n noteHumanbHas sHepruu.

MexaHwvka TBepLoro Tena.

11.0CHOBHOE ypaBHEHNE OMHAMVKW BpalwWaTenbHOro ABUXEHWS TBEPLOro Tena OTHOCUTENbHO HEMOABMUXHOM TOYKM .
12.0CHOBHOE ypaBHEHWE OMHAMUKM BpaWaTeNbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENBHO HEMOABMXHON OCK.
13.MOMEHT cunbl, MOMEHT UMMNYNbCa, MOMEHT UHepLUMK. KnHeTnYeckas aHeprusa spawiaroLle-rocs tena.
14.3aKOHbl COXpaHeHNs (MMNynbca, dHepPrumM, MOMEHTa UMMyNbCca).

Penatusmcrtckas mexaHuka.

15. MNpeobpasosaHnsa koopauHaTt Fanunes. MpuHUMN oTHocUTeNnbHOCTY Manunes

16.MocTynatbl diiHWTehHa. MpeobpasoBaHus koopanHat JlopeHua.

17.0n1Ha 1 NPOMEXYTOK BPEMEHW B PENATUBUCTCKON MEXaHuKe.

18.[loHATNE 0OHOBPEMEHHOCTUN B PENATUBUCTCKON MEXaHuKe.

19.PenaTuBNCTCKUIA 3aKOH CNOXEHNS CKOPOCTEN.

20.0OCHOBbI PENSATUBNCTCKON ANHAMUKM.

21.B3anmMocBA3b MacChbl M SHEPTW B PENSTUBUCTCKON MEXAHNKE.

MexaHunuyeckne konebaHus.

22.CBobopaHble rapMoHMyeckne konebaHus

23.3aTyxatowme mexaHu4eckne konebaHusi

24. BblHyX ileHHble MexaHn4eckne konebaHus

MexaHnyeckue BOMHbI.

25. MNpoaonbHble 1 NONEPEYHbIE BOMHbI

26.YpaBHeHWE BOJHBbI.

27.%as3oBasi CKOPOCTb BOMHbI

28. OHeprus BOMHbI.

Cros4me BOMHbI.

MKT ngeanbHoro rasa.

29.CTaTMCTUYECKUIA N TEPMOAUHAMMYECKUIA METOObI NCCNea0BaHUS.

30.0OCHOBHOE ypaBHEHWE MONEKYNSPHO-KMHETMYECKOW Teopun (BbiBOA).

31.CpenHekBagpaTnyHas cKOpocTb. PU3NHECKUIA CMbICT TEPMOAMHAMNYECKON TemMnepartypsbl.
32.4ucno creneHein cBoboabl Monekyn. 3aKOH PAaBHOMEPHOrO pacnpeneneHns sHeprum no Ynic-nam cteneHer ceobonpl
MOnekyn.

33.3akoH pacnpeneneHns MONeKyn No cCKkopocTaMm (pacnpeneneHne Makceenna).
34..PacnpeneneHne bonbumaHa. BapomeTpuyeckas oopmyna.

OcHOBbI TEPMOANHAMMKM.

35.BHyTpeHHsa aHeprus. Tennota n pabota B TepMOAMHAMMKE.

36.lNepBoe Ha4yano TepMOANHAMUKA 1 €ro NPUMEHEHNE K N30XOPUYECKOMY NpoLeccy.

37.MepBoe Ha4yano TepMOAMHAMUKI 1 ero NPUMEHeHKE K n3obapuyeckomy npoueccy. ®usmye-ckuii cMbich
yHMBEpCcanbHOW ra3oBoi NOCTOSHHOM.

38.MNepBoe Ha4ano TepMOAMHAMUKM U €ro NpPMMEHEHUE K M30TEPMUYECKOMY NPOLLECCY.
39.MepBoe Havyano TepMoaANHAMMKIM 1 ero MPUMEHEHME K aamabaTtnyeckoMy npoLeccy.
40.9bpekTUBHbIM nameTp. CpenHsis onnHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
41.5BneHve anddoyaun. 3akoH Puika.

42 .51BneHne TennonpoBoaHocTh. 3akoH dypbe.

43.51BneHne BHYTPEHHEro TpeHus.

44.Kpyroeble npouecchl. K.[1.M. Tennosoi 1 XonoAnnbHOM MawWuHbI.

45.Umnkn KapHo. K.IN. 4. uvkna KapHo (BbiBog).

46.MNepsas n BTopas Teopema KapHo. TepmoamHamMmyeckas wkana remneparyp.
47.MNpueeneHHasa Tennota. YpasHeHue Knayauyca.

48.9HTponusa. CeolicTBa 3HTPOMMUM.

49.9OHTpONMSA naeanbHOro rasa.

50.BTopoe Havano TepMoanHaMuKK.

51.CTatuctuyecknii CMbIC BTOPOro Havana TepMoanHaMUKW.

52.YpaBHeHune Ban-nep-Baanbca. Nonpaekn BaH-gep-Baanbca.
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Cemectp 3
TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tema 4
Tema 4.

Na6opatopHas paboTa €1.
NabopatopHas paboTa €2.
NabopatopHas pabota €3.

Tema 5.

Na6opatopHas paboTa €1.
NabopatopHas paboTa €2.

3emnn.
Tema 6.

Na6opatopHas paboTa €1.
NabopatopHas paboTa €2.
NabopatopHas paboTa €3.
NabopatopHas paboTa €4.
Na6opatopHas paboTa €5.

N3yyeHne paboTbl 3NEKTPOHHOro ocumnorpada.
NamepeHne yaenbHOro 3apsiaa anekTpoHa.
Mposepka 3akoHa Oma 1 namepeHune yaenbHOro ConpoTUBAEHNS.

3yyeHune pacnpeneneHms MarHUTHOro Nons BAONAb OCY COneHouaa.
OnpegneneHune ropusoHTanbHOM COCTABASIOWEN MArHUT-HOM MHAYKLWN MarHUTHOrO Nons

NayueHue 3aTyxatowmx konebaHuii.

NayyeHune penakcauMoHHbIX KonebaHuii.

N3yueHne cobcTBEHHBIX KOnebaHmin CTPyHbI.

N3amepeHre ckopocTu 3ByKa B TBEPAbIX TENAX.
NayyeHune cunbl B3aMMOLECTBISI NMPOBOAHMKOB C TOKOM.

2. NabopartopHbie paboTbl

Tema 4
Tema 7.

NabopatopHas pabota €1.
NabopatopHas pabota €2.
Na6opatopHas paboTa €3.
NabopatopHas paboTa €4.
NabopatopHas pabota €5.
NabopatopHas paboTa €6.
Na6opatopHas paboTa €7.

Tema 9.
NabopatopHas paboTa €1
OnbiT ®paHka n Nepua

Na6opatopHas paboTa €2.
NabopatopHas paboTa €3.

3. TectupoBaHue
Tema 5
Tema 5

N3yveHve sBneHns nHtepdepeHunn.

N3yyeHne ondopakumm ceeta.

3y4eHune 3aKOHOB TEMNOBOro U3yyYeHuns.

N3yyeHune aeneHns dpotoaddoekTa.

OnTnyeckas aHN30TPONNS NOL BANSHNEM BHELWHWX BO3OENCTBUNA
3mepeHme ckopocTu ceeTa.

OcHoBbl hoTOMETPUN.

. DKCcnepuMeHTanbHoe noareepXxaeHve noctynaros bopa.

CnekTp aToMa BOAOPOAA.
OsHakomneHvie ¢ paboToii ra3oBoro nasepa.

1. Ecnn B anekTpuyeckoM none 3apsiKeHHOWM MeTaninyeckoi Nnocko-ctu (B6nmam He€) pacnonoxeHsl ABe 04MHAKOBbIE
nnowagnku 1 n 2, a yron a= ?.. rpagycos, TO OTHOWeHne notokos PE2 k PE1 paBHO?.

BAPVAHTbI OTBETOB: 1) 0,5 2) 0,71 3) 0,874)15) 0

2.CpaBHWTb NOTEHUMAbI TOYEK.

BAPNAHTBI OTBETOB: 1)p1< @2 2) @1= 2 3) p1>p2 4) p1>p3 5) p1<p3

3. MNpw Hannyum 3apspos q1= 2 HKn, 2= 3 HKn, g3= -5 HKn, NOTOK BEKTOpa HAMPSAXEHHOCTN 3N1EKTPUHECKOrO NONs
yepes 3aMKHyTYIO MOBEPXHOCTb B eanHuuax B.m paseH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0

4. Ha pnicyHke npencTaBneHbl KpyBble ructepeanca ons AByx CEerHeToanekTpukos. OctatoyHas nonspua3oBaHHOCTb
(vHpykums D B Touke a ) (KospumMTMBHAS CUNa)CErHETOSNEKTPMKa €7.. (B YCNOBHbIX eANHMLAX ) paBHa

BAPVAHTbI OTBETOB:1)42)53)74)25) 3

5. MNpwu paspsoke KoHAeHcaTopa, 3apsAXEHHOro 4o pasHocTy noteHuua-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,

BbloensieTcsa aHeprus ?7?..

BAPVAHTbI OTBETOB:1)200mkdx 2) 360mkdx 3) 490mk O x 4) 640mkx 5) 900mMk [0
6. Ha pucyHke naHa 3aBUCMMOCTb CUIIbl TOKA OT HanpsxeHnsa. MowHoCTb, Bblaensaemas Ha conpotusneHun npu U = 10 B

paBHa:

BAPNAHTbI OTBETOB:1)0,4BT1 2) 1,2 BT 3) 1,75 BT 4) 2,4 BT 5) 3,15B7
7. CornacHo Knaccu4eckol Teopun aNneKTponpoBOAHOCT METaNNIoB YiCN0o CBOOOOHBIX 3NEKTPOHOB B 1 cM3 cBUHLA

paBHoO ?..

BAPVAHTbBI OTBETOB:1) 0.86*1023 2) 0.85*1023 3) 0.62*1023 4) 0.32*1023 5) 0.56*1023
8.[lBa 6eckoHEYHO ONMHHBLIX MPOBOAHMKA (puc) ¢ Tokamm |1= 2= 3. A B Touke C co3aatoT MarHUTHOE Mosie C MHOYKUUen

4YNCNEHHO B PABHOW ..

BAPUVAHTbI OTBETOB:1)15 mxTn 2) 0 MmkTn 3) 10 MkTn 4) 6,6 mkTn 5) 20 mkTn
9.[1Ba napannenbHbIX TOHKMX NPoBOAHMKA C TokaMu [1=2. A n 12= 3 A pnvHoi L= 10.cM B BakyyMe Ha pacctosiHuu I= 2

PerncrtpaumoHHbin Homep 10289315119
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CM Lpyr OT Apyra B3anMOLENCTBYIOT C CUION?

BAPVAHTbI OTBETOB:1)20mMkH 2) 160mkH 3) 240mkH 4)373,3mkH 5)514,3mkH

10. Ecnn npoToH co ckopocTbio V= 200M/c BNeTaet B MarHUTHoe none ¢ nHaykumen B= 4.Tn, nepneHankynspHo
MarHMTHOMY MO0, TO PaAnyC KPMBU3HBI €r0 TPaeKTopun paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 m4) 2,69 M 5)10,4 M

11.Ecnun makpoTtoku 11=2 A, 12= 3 A, n MukpoTOoK I13= 4 A, co3gatoT MarHUTHOW nosne, TO UMPKynauus Bektopa
HanpPsAXeHHOCTU MarHUTHOrO MONS Mo 3aMKHY-TOMY KOHTYpY L (puc.) pasHa ?.

BAPVAHTbI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)0,6 A

12.B koHaeHcaTope emkocTbio C= 10nd npm paspaake Yyepes conpotmeneHne R= 2. OM 3apag ymeHblwnTCS B 2,72 pasa
3a BpeMs paBHoe ?

BAPVAHTBI OTBETOB:1) 18,55 ¢ 2) 14,62 ¢ 3) 4,56 c 4) 15,48 ¢ 5) 14,72 ¢

13. Ecnun nHaykKums MarHMTHOro nons B napamarHeTuke ¢ u= 1,002 pasHa B= 4 Tn, T0 HANpS>XEHHOCTb MarHNTHOMO MONS
Tam paBHa?.

BAPVAHTbI OTBETOB:1)3,3x105A/m 2) 3,8x105A/m 3) 3,5x105A/m 4) 2,8x105A/m 5) 4,1x105A/M

14 Ecnun B konebatenbHOM KOHTYpe 3apsia Ha obknankax KoHoeHcaTopa U3MeHsieTes No 3akoHy: g=13,5 exp(-3 t ) cos(16
t + 1/4) (Kn), T0 BOBPOTHOCTL KOHTYpa 6nnaka K?.

BAPVAHTbI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44

15. Ecnn B HEKOTOPOI cpene OaHO BOMHOBOE ypaBHEHMWE, TO nokasaTenb NpenoMieHns BelwecTsa paBeH?

BAPVAHTbI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56

4. TectupoBaHue

Tema 5

Tema 5

1.Y nnocko anekTpoMarHUTHON BOMHbI, YacTb KOTOPOI n3obpaxeHa Ha puUc., ANMHA BONHbI paBHa (B MKM):

BAPVAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-:0,3

2. Ha pucyHke npencraeneHa MrHOBEHHas oOoTorpadoms aneKkTPUYeCcKon COCTaBNSIOWEN 9NEKTPOMArHUTHON BOJHbI,
nepexogsuwer n3 cpedpl 1 B cpedy 2 nepneHankynsapHo rpaHuue pasaena AB. Ecnu cpena 1-BakyyM, TO CKOpPOCTb cBETa
B cpefle 2 paBHa (*108)m/c?

BAPVWAHTbBI OTBETOB: -:2,4-:3,0-:0,13-:2,0-: 3,3

3. OnTnyeckas onuHa nyTy B Npo3payHoi nnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 paeHa (B MM):

BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xona nyyeid 1 n 2 pasHa A=0,35 mkM. [py cnoxeHnum nysun garoT MuHumMyMm ¢ m=0 ons ceeta
O/TMHOW BOMHbI (B MKM):

BAPVWAHTbI OTBETOB:-:9,0-:8,0-:0,2-:0,7-: 1,3

5. PasHocTb xona ABYX MHTEpdepUpyowmx ny4ein MOHOXpoOMaTNU4eCckoro cBeTa pasHa /2 ( AnvHa BosHbl). [1pu aToM
pasHocTb (pas konebaHwii pasHa...

BAPVAHTbI OTBETOB: -: 1 -:11/2 -: 0 -: T1/3 -: 1/6

6. mdopakumoHHas peleTka ¢ NOCTOAHHOM d= 5 MKM Ons cBeTa C OJIMHOW BOMHbI A= 0,6 MKM [aeT AMGPaKLUNOHHbIN
MakCMMyM BTOPOro nopsiaka nof yriom (B rpagycax):

BAPVAHTbI OTBETOB: -: 14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

7. OnpakumoHHbIA MakCMyM TpeTbero nopsiaka ans ceeta ¢ AnvMHor BonHbl A = 0,55 Mkm nog yrinom ¢p=300 BO3HMKAET
Ha Wenun WNUPUHOM (B MKM):

BAPVAHTbI OTBETOB: -: 10,48 -3,85-: 11,89 -: 10,54 -: 18,05

8. Ha pucyHke npefcrasneHa cxema pasbueHns BONMHOBOM NoBepxHOCTU P Ha 30HbI PpeHensi. AMAnnTyabl KonebaHwi,
Bo36yxaaembix B Touke P 1-14, 2-i1, 3-i 1 T. 4. 30HaMu, o6o3Hayumm A1, A2, A3 n 1. . AMnnutyna A pesynbTupytoLero
konebaHus B Touke P onpenensietcs BolpaxeHuem?

BAPVAHTbI OTBETOB: A=A2+A4+A6+A8 -: A=A1+A2+A3+A4 -: A=A1-A2+A3-A4 -: A=A2+A4+A6+A8 -:
A=A1-A2-A3-A4

9. HeobbIKHOBEHHBIN Nlyd pacnpoCTPaHAeTCs BAOMNb IMHWUU C HOMEPOM:

BAPNAHTbI OTBETOB: -:1-:2-:3-:4-:5

10. B yacTU4HO Nonsipu3oBaHHOM CBETE MakCcuUManbHas aMnanTyna ceeToBoro BekTopa B N=3,5 pas 6onble
MUHMManbHom. CTeneHb Nnonsipu3auny ceeTa paBHa:

BAPVAHTbI OTBETOB: -: 0,85 -: 0,6 -: 0,724 -: 0,8 -: 0,385

11. Yron mexagy rnaBHbIMW NNOCKOCTSIMU NonsipuaaTtopa u aHannaartopa paseH 30 rpan. PaccumTarb n3aMeHeHue
WHTEHCMBHOCTU MpoLIeIero Yepes HNX CBeTa, eCnv Yros Mexdy rnasHbiMy NIOCKOCTAMU paseH 45 rpag.

BAPVAHTbI OTBETOB: -:2,4 -:3,1-:1,0-: 1,5

12. 1na anekTpOMarHNUTHOro N3ny4eHns ¢ ONuUHOM BonHbl A= 0,4 MKM sHeprus gooTtoHa pasHa (B 10-20 OX):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpasneHns nagarowero gooToHa, pacCesHHOro (PoToHa 1 anekTpoHa oTaaqym. Yron
paccesHuns 90, HanpasneHne OBUXEHNS 9NeKTPOHAa OTAadyn COCTaBNgeT C HanpaeneHem nagarouwero gotoHa yron = 60
rpan. Ecnn nmnynsc nagarowero cootoHa P, TO MMMNYNbC an1ekKTpoHAa oTAaqyu paBeH...
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BAPVAHTbI OTBETOB: -: 1,5 P -: 2 Pdp -: P -: 4 Pop

14. Katogn BakyyMHOro ¢ooToanemMeHTa OCBeLaeTCs CBETOM C 9Heprmei keaHTos 8 aB. Ecnv ¢poToTOK Npekpaliaercs npu
nomadye Ha poTOaNEMEHT 3anuparoLero HanpsxxeHns 4 B, To paboTa BbiIxo4a aNeKTPOHOB M3 Katoaa pasHa(aB):
BAPVAHTbBI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHn ucnyckaetcs aHeprus 1 kX, T0 aHepreTnyeckas
CBETMMOCTb Tena pasHa (B KBT/M2):

BAPVAHTbI OTBETOB: -: 83.33 -: 160 -: 16,67 -: 69,44 -: 51.95

16. Ecnu gna AYT nnowanb S= 50000 B1/m, TOo Temnepatypa Tena (B K) pasHa:

BAPVAHTbI OTBETOB: -: 306 -: 717 -: 969 -: 403 -: 480

17. Ha prcyHke nokasaHa KpvBasi 3aBUCMMOCTM CMeKTPanbHON NAOTHOCTU SHEPreTMYecKon CBeTUMOCTY abConoTHO
YyepHoro Tena oT AnunHbl BONHbI Npu T=6000K. Ecnn Temnepatypy Tena ysenu4intb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLLAS MAKCMMyMy U3fy4yeHnst aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennuutcs B 2 pasa -: yMEHbLIMTCS B 4 pasa -: yBenn4nTcs B 4 pasa

18. B atome BoLOpOAa 13 NpeacTaBneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepsoit nuHUK cepun JlaiMaHa COOTBETCTBYET Nepexol ¢ HOMEPOM?

BAPVMAHTbI OTBETOB: -:5-:1-:4-:3-:2

19. BonbTamnepHas xapakrepucTrka B onbitax @paHka v Nepua nonyyeHHas ons HEKOTOPOro ra3a MMeet Bug (CM puc).
MepBblit noTeHUMan Bo3byxneHws rasa (B aB) paBeH:

BAPVUAHTbI OTBETOB: -:3-:5-:0,5-:14-:1

20. e bpoiinb 0606wWwmn cooTHOLWEHME Ans (POTOHA Ha NtoOble BONHOBbLIE NMPOLECCHI, CBA3AHHBLIE C YaCTULLAMU, UMMYbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei AfMHON BOMHbI obnafatoT?

BAPVAHTBI OTBETOB: -: HEATPOHbI -: SNEKTPOHbI -: -4aCTULbI -: MPOTOHbI

21. Mpun a - pacnage s84po usotona panmsa 88-Ra-226 npespalwaercs B 94p0 C MACCOBbIM YACIOM

BAPVAHTbI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13

22. Kakas nons paavMoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBan BPEMEHW, paBHbIVi TPEM Neproaam nonypacnana?
BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aToMbl pacnagytcs -: 90% -: 50% 23. HensBecTHbIVi paanoakTUBHbIN
XMMMWYECKUIA 3NEMEHT CaMONpPON3BO/IbHO pacnafaeTcs nNo cxeme: .Sl apo 3Toro aneMeHTa CoaepXMmT...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeitTpoHa -: 94 npoToHa 1 142 HelATpoHa

-1 94 npotoHa n 144 HenTpoHa -: 92 npoToHa 1 142 HenTpoHa

5. MucbmeHHas pabora

Tema 6

1. Ecnu B aneKTpn4eckoM none 3apsiKEHHOW METaNNMYeCcKon NNOCKO-CTH (BONM3UN He€) pacnonoXeHbl ABE OONHAKOBLIE
nnowanku 1 n 2, a yron a= ?.. rpagycos, TO OTHolWeHne notokos PE2 k PE1 pasHO?.

BAPVAHTbI OTBETOB: 1) 0,5 2) 0,71 3) 0,874)15) 0

2.CpaBHWTb NOTEHUMAbI TOYEK.

BAPVAHTBI OTBETOB: 1)p1< @2 2) @1= @2 3) p1>p2 4) p1>p3 5) p1<p3

3. Mpw Hannyun 3apspos q1= 2 HKn, 2= 3 HKn, g3= -5 HKn, NOTOK BEKTOpa HAMPAXEHHOCTN 3NEKTPUHECKOrO NONs
yepes 3aMKHYTYIO MOBEPXHOCTb B eanHuuax B.m paseH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0

4. Ha pnicyHke npencTaBneHbl KpyBble ructepeanca ons AByxX CEerHeToanekTpukos. OctatoyHas nonspu3oBaHHOCTb
(mHpykumsa D B Touke a ) (Ko9puUMTMBHASA CUNa)CErHETONEKTPUKa €7.. (B YCNOBHbIX eANHMLAX ) paBHa

BAPVAHTbBI OTBETOB:1) 42)53) 74)25) 3

5. Mpw paspsake koHOeHcaTopa, 3apsaXeHHoro 4o pasHocTu noteHuma-nos U= ?.. B, nmetowero 3apsn Q= . mkKn,
BbloenseTcs aHeprus ?7?..

BAPVAHTbI OTBETOB:1)200mkOx 2) 360mkOx 3) 490mk O x 4) 640mkx 5) 900mk [ x

6. Ha pucyHke naHa 3aBUCMMOCTb CUJIbl TOKA OT HanpsxXeHus. MowHOCTb, Bolaensemas Ha conpotusneHnm npy U = 10 B
paBHa:

BAPVAHTbI OTBETOB:1)0,4BT 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B7

7. CornacHo Knaccu4eckoin Teopun 3NeKTPONPOBOLHOCTA METANIOB YMCO CBOOOOHbBIX 3NEKTPOHOB B 1 cM3 CBMHLA
pasHO ?..

BAPVAHTbI OTBETOB:1) 0.86*1023 2) 0.85*1023 3) 0.62*1023 4) 0.32*1023 5) 0.56*1023

8.[1Ba 6eckoHEeYHO ANMHHBIX MPOBOAHMKA (puc) ¢ Tokamm [1=12= 3. A B Touke C co3aaloT MarHUTHOE Mosne C MHOYKLUei
YMCNEHHO B PABHOW ..

BAPVAHTbI OTBETOB:1)15 mkTn 2) 0 mkTn 3) 10 MxTn 4) 6,6 mxTn 5) 20 mkTh

9.[1Ba napannenbHbIX TOHKUX MPOBOAHMKA C Tokamu [1=2. A n 12= 3 A gnuHoin L= 10.cM B Bakyyme Ha paccTtosHuu I= 2
CM Opyr OT Apyra B3avMOOENCTBYIOT C CUIOA?

BAPVAHTbI OTBETOB:1)20mMkH 2) 160mkH 3) 240mkH 4)373,3mMkH 5)514,3mMkH

10. Ecnu npoToH co ckopocTbio V= 200M/c BNeTaeT B MarHMTHOE none ¢ nHaykumen B= 4.Tn, nepneHankynspHo
MarHUTHOMY NOMO, TO PaANYC KPUBU3HbBI €r0 TPaeKTopun paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 m4) 2,69 M 5)10,4 M

11.Ecnun makpoTtokm 11=2 A, 12= 3 A, n MukpoToK I13= 4 A, co3patoT MarHUTHOW nosne, TO UMPKYnauuns Bektopa
HanpPs>XeHHOCTW MarHUTHOrO MO Mo 3aMKHy-TOMY KOHTYpyY L (puc.) pasHa ?.
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BAPVAHTbI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)0,6A

12.B koHpeHcaTope emkocTbio C= 10nd npum paspaake Yepes conpotmeneHne R= 2. OM 3apag ymeHblWNTCS B 2,72 pasa
3a BpeMms paBHoe ?

BAPVAHTbI OTBETOB:1) 18,55 ¢ 2) 14,62 ¢ 3) 4,56 c 4) 15,48 ¢ 5) 14,72 ¢

13. Ecnu nHoykumns marHnTHoro nons B napamarHeTuke ¢ u= 1,002 pasHa B= 4 Tn, TO Hanps>XeHHOCTb MarHUTHOMO Nons

Tam pasHa?.

BAPVAHTbI OTBETOB:1)3,3x105A/m 2) 3,8x105A/m 3) 3,5x105A/m 4) 2,8x105A/m 5) 4,1x105A/m

14 Ecnu B konebatenbHOM KOHTYpe 3apsg Ha obknagkax KoHaeHcaTopa n3MeHsieTcsl no 3akoHy: g=13,5 exp(-3 t ) cos(16t
+ 1/4) (Kn), T0 BOBPOTHOCTb KOHTYpa 6nmaka K?.

BAPVAHTBI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44

15. Ecnu B HekoTopoii cpefe naHO BONHOBOE YpaBHEHMe, TO nokasartenb NpenomMieHns BewecTsa paseH?

BAPVAHTbI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56

6. MucbmeHHas paborTa

Tema 6

3apava 1.

Tpw oanHakoBbix nonoxuTenbHbix 3apsaa Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPLWMHAM PaBHOCTOPOHHEr0
TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTOObl cuna npuTsXeHus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AMMHOMO OTTaNKMBaHUS 3apsioB, HAXOASIUMNXCS B BEPLUMHAX?

3anaya 2

MonoxuTenbHble 3apsanbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B Bakyyme Ha pacctosHum r1=1,5 m opyr ot gpyra.
Onpepenntb paboTy A', KOTOPYIO HAZO COBEPLNTb, YTOBLI CONM3UTL 3apaabl 00 PACCTOAHUS r2=1 M.

3anaya 3

OnekTpryeckoe none co3naHo OByMs TodedHbiMm 3apsaamm: Q1=30 HKn n Q2=-10 HKn. PaccTtosiHne d mexay 3apsnamm
pasHOo 20 cM. OnpenennTb HANPSXEHHOCTb 3NEKTPUYECKOro NoMs B TOYKE, HAXOAAWENCS Ha paccTosaHun r1=15 cm ot
NnepBoro 1 Ha paccTosHuM r2=10 CM OT BTOPOro 3apsao0s..

3apaya 4

MoTeHumomeTp ¢ conpoTtusneHmeMm R=100 Om nogknoyeH K McTo4Huky toka, 3C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTueneHune r=50 Om (cM.puc.). Onpenenutb NokasaHne BonbTMeTpa ¢ conpoTneneHnem Re=500 Om,
COEAMHEHHOr0 MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHumnomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu oTKIoYEHHOM
BONbTMETPE?

3agaya 5

Mo ToHKOMY npoBoasiemy KonbLy pagunycoMm R=10 cMm TeyeT 1ok 1=80 A. HaliTn MmarHuTHy0 nHaykumio B B Touke A,
paBHOyOaNneHHOM OT BCEX TOYEK KOMbLA Ha paccTosiHme r=20 cM.

3apaya 6

Ha ToncTyto CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4E€Hb TOHKOM MAEHKOW, nokasartenb NpenomMieHns n2 selectsa KOTOpow
paseH 1,4, napaeTt HOpPManbHO NapannenbHbliA My40K MOHOXpoMaTuyeckoro ceeta (A=0,6 MkM). OTpaxXeHHbIn cBeT
MakcumManbHo ocnabneH Bcnenctaune nHTepdpepeHumnm. Onpenenutob TONWMHY d NAeHKK.

3anaya 7

Ha wenb wuprHoi a=0,1 MM HOpManbHO NagaeT napannenbHbiii Ny4OK CBETa OT MOHOXPOMATUYECKOro uctoyHuka (A=0,6
MKM). OnpenennTb WUPUHY | LeHTpanbHOro MakcmMyma B AUCPPakLNOHHOW KapTUHE, MPOELIMPYEMON C MOMOLLbIO NINH3bI,
Haxo4swWwencs HeNOCPeACTBEHHO 3a WeNblo, Ha 9KPaH, OTCTOSLWMIA OT NMH3bI HA PaccTosHUM L=1 m.

3apava 8

CreneHb nonapusauun P yactnyHo-nonsipmaosaHHoro ceeta pasHa 0,5. Bo CKonbko pa3 oTnanyaeTcs MakcrmanbHas
WHTEHCVBHOCTb CBETa, MPOMyCKaeMoro Yepes aHanusaTop, 0T MUHUMaNbHON?

3anaya 9

C noBepxHOCTM caxu nnowanbio S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 muH nanyyaetcsa sHeprus W=83 [1x.
Onpenenntb KO3MULIMEHT TEMNOBOIO N3NYYEHUS € CaXMU.

3apaya 10

OnpegennTb KpacHyto rpaHnly A0 dooToadbdoekTa ans Lueswns, ecnm npu obny4eHnmn ero NoBepxXHOCTU OUONETOBbLIM
CBETOM ONUHON BONHbI A=400 HM MakcuManbHas CKopoCTb vmax ¢ooTo31ekTpoHoB pasHa 0,65 Mwm/c.

Ok3ameH

Bonpochbl k ak3ameny:

NHTepdepeHums ceeTa.

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpem.

2.VHTepepeHuus ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. YcnoBre NHTepgEePEHLNOHHONO MakCMMyMa 1 MUHUMyMa.

5.NHTepdepeHLms cBeTa. Pacuet uHTepdepeHUNOHHON KapTUHBI OT IBYX UCTOYHUKOB.

6.HTepdepeHLms cBeTa B TOHKMX MAEHKAX.

Oundppakumsa ceeta.

7. Ondppakuus ceeta. MpuHumn lMonreHca-®peHens.

8. MeTtopn 30H dpeHens.
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9.dudppakuus dpeHens Ha KPyrnom OTBEPCTUN.

10.Ondppakums dpeHens Ha KPYrnom AucKe..

11. dndppakuma dpayHrodepa Ha AMdpakLMOHHON peleTke.

12. dndppakums Ha NpocTpaHCTBEHHON pelleTke. dopmyna

Bynbdha- Bparra

Monsapusauus n gucnepcus ceeta.

13.0dncnepcus ceeta. DNEKTPOHHAaA TEOpUs aucnepcun ceeTa.

14. MNonspusauns ceeTa.

15.CteneHb nongpusauun.

16. 3akoH Manioca.

17.0BoiHoe nyyenpenomneHue. VIckyCcTBeHHas ontuyeckasi aHn3oTponums.
Tennosoe uany4yexue.

18. Tennosoe m3ny4yeHne n ero xapaktepmctukn. 3akoH Kupxrodga.

19.3akoH CtedhaHa-bonbLmaHa. 3akoH cMeleHns BuHa.

20.MNvmnotesa MNnaHka. ®opmyna MNnanxka.

doToadppekT. ddhdekT KomntoHa. [JaBneHne ceeTa.

21.PoToadphekT.3akoHbI oTOaddEKTA.

22.YpaBHeHne DiiHWTenHa Ans BHEWHero potoagodoekTa.

23..0nbiThl lebenesa. JaeneHue ceeTa.

24.BonHoBoe 06 bSCHEHME LaBNEHUS CBETA.

25.KBaHTOBOE 00bSICHEHME NABNEHUS CBETA.

2630 dpekT KomnTtoHa.

OCHOBHbIE NONOXEHWS KBAHTOBOWN MEXaHMKM.

27.KopnyckynspHo-BONHOBOM Ayann3m CBONCTB BeluecTsa. Popmyna e bpownns.
28.CooTHoweHne HeonpeneneHHocTel. Cneactems U3 COOTHOLEHWIA HEONPELENEHHOCTEN.
29.BonHoBas dhyHKUNS 1 ee CTAaTUCTNHECKUNIA CMbICTT.

30.06uee ypaBHeHue LWpeaunHrepa. YpaBHerve LpeanHrepa ons ctauMoHapHbIX COCTOSIHUIA.
31. MNpUHUMN NPUYMHHOCTW B KBAHTOBOW MeXaHuKe.

32.CBobopnHas yacTtmua.

33.Yactmua B 04HOMEpPHOW NPSIMOYroNbHOW " MOTEHUMaNbHON sme”.
34.MpoxoxAeHne YacTumLbl CKBO3b NOTeHUMaNbHbIA 6apbep. TYHHENbHbIA 300dEKT.
35.KBaHTOBbIN rapMOHNYECKUA OCUNANSATOP.

KBaHTOBas Teopmsa atoma.

36. MoMeHT nmnynbca B KBaHTOBOW MexaHuKe

37.Atom Bogopogna. KeaHToBble Yncna.

38.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.
39.MprHUMN HEPa3NNYMMOCTI TOXOECTBEHHbIX HaCTML,.

40.MpwuHumn MNaynn. PacnpeaeneHne anekTPOHOB B aTOME MO COCTOSHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KombuHaUMOHHOe paccesiHe ceeTa.

OneMeHTbl OM3NKN TBEPZOro Tena.

42 BbliHyxgeHHoe nsnydenue. lMpuHumn getanbHoro pasHosecus. dopmyna lNMnaHka
43.Nazepsl

44.9nemMeHTbl KBAHTOBOW CTATUCTUKM.

45..PacnpeneneHune anekTpoHOB NPOBOAUMOCTY B METANNE MO SHEPTUSIM NPY aBCONOTHOM Hyne. SHeprus Depmu.
BnusiHne TemMnepaTtypbl Ha pacrnpeneneHre 3NeKTPOHOB NPOBOAMMOCTY B METANNE MO SHEPTUSIM.

46.Teopusi TennoemMkocTen ditHwTelHa , [ebas.

47.3HepreT|/|quKv|e 30Hbl B Kpuctannax. PacnpeueneHme 9NIEKTPOHOB MO 3HepreTn4yeCcknMm 30-Ham. BaneHTHas 3oHa 1
30Ha NpoBOOMNMOCTN. MeTtannsbl, ON3NEKTPUKN 1 nonynpoBOAHNKNA.

48.MonynposoaHvkn.CobCTBEHHAS U NPUMECHAS MPOBOAMMOCTb MOMYNPOBOAHMKOB.
49.Pabora Bbixofa. KoHTakTHas pa3HOCTb NOTEHLMANOB.

50.KoHTaKkT 3neKTPOHHOro 1 AblPOYHOro MNONYNPOBOAHUKOB (P-N Mepexon) 1 ero BoMbT - aMnep-Has xapaktepuctuka.
Anpo atoma.

51.0CHOBHblE CBOWCTBA ¥ CTPOEHUE A4pa.

52.9Heprus cesa3m s0ep.

53.9nepHble cunbil.

54.PagnoakTtmeHOCTb .Bnabl paanoakTMBHOroO U3ny4yeHus.

OneMeHTapHble YacTuubl.

55.Tunbl aneMeHTapHbIX YacTuLL.

56. dyHOaMeHTanbHbIE B3aMMOOERCTBUS.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOnNs

Mpouenypa oLeHWBaHUSA 3HAHWUA, YMEHWIA, HABbIKOB U (UNIN) OMbITa
DesATeNbHOCTU, XapaKTepu3yHoLLUX aTanbl oOpPMUPOBaHMSA KOMMETEeHLU U

OTtan

KonunuecTtBo
6annos

Cemectp 2

TeKyLLUiA KOHTPONb

TecTnposaHue

TecTMpoBaHWe NPOXOAWT B NMMCbMEHHON (DOPME MMM C UCMONb30BaHNEM
KOMIMbIOTEPHbIX cpeacTB. Obyyatowmniics nonyyaeTt onpenenéHHOe KONMYEeCTBO
TECTOBbIX 3aAaHUi. Ha BbINONHeHWe BblAENSeTCs (PMKCMPOBAHHOE BPEMSI B
3aBVCUMOCTM OT KonM4ecTBa 3aaaHui. OueHka BbICTABNSETCS B 3aBMCMMOCTU OT
MPOLEHTa NPaBU/bHO BbIMONHEHHbIX 3a4aHWIA.

30

MucbmeHHas
paboTta

OG6yuatolwmecs nonyyaroT 3aAaHne No OCBELLEHNIO ONPeaeNn&HHbIX TEOPETUHECKMX
BOMPOCOB WX pelleHmnio 3a8ay. PaboTta BbINONHAETCS MMCbMEHHO U COAETCS
npenonaeatento. OLEHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanuTnyeckue cnocobHOCTY, BNafieHne MeToaamm, yMeHUs U HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3a8aHU.

20

3auer

3ayéT HaueneH Ha KOMMNEKCHYI0 MPOBEPKY OCBOEHMS OUCLMUMINHBI.
Obyuatowmiics nonyyaeT BONPoC (Bonpockl) nnbo 3afaHue (3afaHns) 1 BpeMmsi Ha
MOAroToBKy. 3a4éT NPOBOANTCS B YCTHOW, MMCbMEHHOWN MM KOMMNbIOTEPHOM
dopme. OueHrBaeTcs BnageHne MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABbIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

CemecTp 3

TeKyLLUA KOHT

ponb

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoi cooTBETCTBYOWMM 060pyaoBaHMEM, obyyarolmecs
NPOBOASAT y4eOHbIE SKCNEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HABbLIKM MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeaMETHO obnacTu.

20
20

TecTuposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (DOPME UK C NCNONb30BaHNEM
KOMMbOTEePHbIX cpencTs. Obyvatowmiics nonyyaet onpenenéHHoe KONnM4ecTBo
TECTOBbIX 3a4aHuiA. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3aftaHuii. OLeHKa BbICTABASAETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHWA.

NncbMeHHas
pabota

OO6yyatowmecs nomnyyatoT 3afaHre Mo OCBEWEHUIO ONPenENEHHbIX TEOPETUYECKMX
BOMPOCOB UK pelleHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO 1 caaéTcs
npenonasatento. OLUeHNBalOTCS BNaaeHe MaTepuanom no Teme pabotbi,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

»

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMANHBI. OK3aMeH
MPOBOLWTCS B YCTHON MNN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM Temam kypca. Obyyarowemycs naércs
Bpems Ha noaroTosky. OueHnBaeTcs BNafeHme Matepranom, ero CUCTEMHOE
OoCBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NMpPKU
aHanuse NPobneMHbIX CUTyaunin U PeleHNN NPaKTUYECKNX 3aAaHNiA.

50

7. NMepeyeHb OCHOBHOW M [ONONHUTENbHOW yYe6GHOM NuTepaTtypbl, HEO6X0AMMON AN OCBOEHUSI AUCLMN/IVHDI

(moaynsi)

7.1 OcHoBHas nuTeparypa:
1. CaBenbes W. B. Kypc obuein comankm [Tekct] = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas cousuka:
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B 3-x Tomax / V1. B. CaBenbes. - CaHkT-INeTepbypr: NMaHb, 2011. - 432 ¢.(100 ak3.).

2. CaBenbes W. B. Kypc obuwein gousmkn [TekcT]. T.2: SnekTpryectBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., crep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 3k3.).

3. CaBenbes W. B. Kypc obuwein gousmkn [Tekct]. T. 3, KBaHToBas ontuka. AToMHas comanka. duavka 1sepnoro tena.
dusrka aTOMHOro AAPa U ANEMeHTapHbIX YacTuy: y4ebHuk ans By3os: B 3 1. / U. B. Casenbes. - CaHkT-lMNeTepbypr:
NaHb, 2008. - 320 c.(99 2k3.).

4. Tpocpumosa T.U. Kypc domauku [TekcT] : yiebHoe nocobue ons nHXeHepHO-TEXHUHECKMX CreLnanbHoCTel By30B /
T.N. Tpodommosa. 10-e n3g., nepepad. n gon .? Exatepmnbypr : ATI1, 2016. - 560 c.(35 aka.).

5. Kypc comamku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HAL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicluee
obpasosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum poctyna:
http://znanium.com/catalog/product/375844

6. OemnayeHko B. N. dusuka [OnekTpoHHbI pecypc] : y4ebHuk / B. . Oemnayenko, W. B. OemmuayeHko. - 6-e usn.,

nepepab. n gon. - Mockea: MH®PA-M, 2018. - 581 c. - (Bbicwee obpasoBaHue: bakanaspuar).
-ISBN:978-5-16-010079-1. - Pexum poctyna:

http://znanium.com/catalog/product/927200
7.Ky3Heuos C. N. Kypc consmku ¢ nprmepamm peleHns 3agad. 'duanka KOHAEHCUPOBAHHONO COCTOSHMS' [SNEeKTPOHHbIN

pecypc] : yuebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HaunoHanbHbIl nccnenoBaTenbckuii ToMckuii
nonuTexHuyeckmin yHneepcutert, 2011. - 47 c. - Pexunm goctyna: http://znanium.com/go.php?id=417650

7.2. OononHutenbHaa nuteparypa:

1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BacuH. - 2-e n3g., non. - Kasaxb : 13a-8o

MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpun.: ¢c. 432-444. - Pex. MO. -
B

nep. - ISBN 978-5-4233-0032-6.(100 ak3.).

2. BacouH 0. B. dusnka [TekcTt] yueb. nocobue ons cTyn. MHxXeHepHbix cneu./ . b. BaguH. - 2-e u3g., gon.. - KasaHsb :
N3n-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3k3.).

3. Bpybnesckasi I'. B. ®uauka. Mpaktrkym [OnekTpoHHbIl pecypc]: yiebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: UH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

4. Npabosuy K. H. dnsmrka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5./nblowoHok A. B. duanka [OnekTpoHHbIn pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
MoH4apeHko. - Mocksa : MIH®PA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obueii conankm [OnekTpoHHbIi pecypc] : ydebHoe nocobue / K. B. KanH. - Mockea: KYPC: HAL,
NH®A-M, 2018.- 360 c. - ISBN 978-5-905554-47-6. - Pexxum poctyna: http://znanium.com/catalog/product/956758

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

Ipabosny K. H. dunauka [OnektpoHHbIil pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®@uamatnut, 2010. - 539 c.
- ISBN 978-5-9221-0652-8. - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

KaHH K. B. Kypc obueit conankm [OnekTpoHHbI pecypc] : y4ebHoe nocobue / K. b. KaHH. - Mockea: OO0 'KYPC', 2014. -
360 c. - ISBN 978-5-905554-47-6. - http://znanium.com/go.php?id=443435

KysHeuos C. V. Kypc ¢omankn ¢ npumepamm peleHns 3anad. 'dumamka KOHOEHCUPOBAHHOMO COCTOSHUSA' [DNEKTPOHHBIN
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HaunoHanbHbIi nccnenoBaTenbckuii ToMckuii
nonuTexHuyecknii yHneepcmutet, 2011. - 47 c. - hitp://znanium.com/go.php?id=417650

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bupg pa6ot MeTtoauueckme peKkoMeHpaLmmn

nekuun OcyuecTtBngaeTcs NpocnylwmBaHNE U KOHCNEKTUPOBAHNE Nekunii. HenoHsATHbIe
MOMEHTbI 0OTMeYaloTcsa 3apaHee.l10 OKOHYaHUM nekunii 3a8a0Tcs BONpoChI
npenogasatento. Jloma Npom3BoanNTCS AeTanbHoe U3ydYeHune nekumin n opmynnpoBeka
nocnenyrowmx BONPocoBs npenogasaTento. [NponssoonTca nsyveHme
pekoMeHO0BaHHOW nuTepartypbl Mo TeMe Nekunin. €
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Bup pa6ort

MeToauyeckune pekomeHpauum

npakTtnyeckmne
3aHATUNA

MeToauyeckne ykasaHus K NpoBeAEeHUIO NPaKTUYEeCKnX 3aHaTuiA no gusmrke. 1. Ha
MepBOM 3aHATUM CTYAEHTaM NpeanaraeTcs nurepartypa 1 Matepuarnbl B 31eKTPOHHOM
BUIE ONS NOCNeayoWero NPoBeAeHNS NPaKTUHECKNX 3aHATUI U CaMOCTOSITENbHOM
paboTbl. 2. Ha nocnepyowmx 3aHATUSIX CTyAEHTbI pewaroT 3aaa4m no
npencTaBneHHbIM TeMaM. 3. AKTUBHOCTb CTYLEHTOB MooLWpsieTcs npenonasaTensim
6annamu. 4. CymmapHsblii 6an, KOTopbI BEICTABNSIETCS CTYAEHTY 3@ NPOBEAEHME
NpPakTUYeCckmx 3aHSTUIA, cknanbiBaeTcs 13 6annos, BbICTABNEHHbIX 3@ NOCELLEHVE
3aHSTWIA 1 aKTMBHOE y4acTUe CTYAEHTOB B MPOBELEHUN 3aHSATWIA.

nabopatopHble
paboTbl

MeTonnyeckune ykasaHus K BbINONHEHWIO nabopaTtopHbix paboT no dgousuke. 1. Ha
MepBOM 3aHATMU CTYAEHTbI pacnpenensitotcst B 6puranbl no 2-3 yenoseka ass
BbINOSIHEHNS NnabopaTopHbIX paboT, 1 UM onpeaensieTcs NepeyeHb BbiMOHSEMbIX
paboT 13 npeacTasneHHoro Boiwe (4.2) cnucka. 2. MNepen BbINOIHEHNEM
nabopaTtopHoii paboTbl CTYAEHTbI DOMIXKHbI U3Yy4nTb METOANYECKUE yKasaHUs K
nony4eHHbIM nabopaTopHbIM paboTam Ansi rPaMoOTHOrO UX BbIMOSTHEHNS 3.
HenocpencTBeHHO nepea BoIMONHEHEM nabopaTopHol paboTbl CTYAEHTbl MPOXoasT
OMpPOC MO BbISICHEHNIO CTEMNEHW UX NMOArOTOBNEHHOCTM K BbIMONHEHMIO nabopaTopHoi
paboTbl ¢ nocnenyowmm gornyckom. 4. B cnyyae gonycka CTy4eHTbl , UICMONb3yst
METOOMNYECKNE YKa3aHUs!, LOMXKHbI BbINMOMHUTL NPeAcTaBeHHyo nabopaTopHyto
paboTy 1 NokasaTtb NpenoaaBaTento Noay4YeHHble 3KCnepuMeHTabHble JaHHble. 5.
Crepgyrowuin aTan - HanncaHve ot4eTa No JaHHoi nabopatopHoii pabote. 6. B
JanbHeneM gaHHbIA OTYET NPeacTaBuTb NpenogasaTento n 3awntuTe. 7. B
3a%mcmmocw| OT 3HaHWi1 CTyaeHTa npenoAaBaTenb BoicTaBnseT 6ann 3a AaHHyo
paboty. ¢

camocTosiTeNnbHast
paboTta

Joma npousBoanTcs getanbHoe U3ydyeHne nekunii U GoopMynmMpoBKa nocneayowmx
BOMPOCOB npenoaasartento. [Mpon3soanTcs nsydeHne peKoMeHO0BaHHOM nuTepaTypsbl
no TeMe nekumin. Mayyatotcs 0ononHUTENbHbIE pasaenbl PU3NKNU, PeKOMeHayeMble
npenogasateneM. [poBOANTCS aHaNN3 U3y4aeMblX PU3NYECKUX 3aKOHOB.
DopMyNUPYIOTCA BONPOChHI. 3aJaBaeMble Ha NeKLMsX. ¢

TecTMpoBaHue

TecTupoBaHve NPOXoAuT B NMUCbMEHHON (DOPME UMK C NCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmnincs nonyyaeT onpeaenéHHoe KONMYecTBo
TECTOBbIX 3aAaHui. Ha BbINONHEHWE BbIAENAETCS (PUKCMPOBAHHOE BPEMS B
3aBMCUMOCTM OT KONM4YecTBa 3anaHuii. OLueHka BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLLEHTA NPaBUIBbHO BbINONHEHHbIX 3a4aHNIN. @

NMCbMEHHas!
paboTta

O6yqa+ou1v|ecsl nony4yarT 3agaHne no oceeLleHnto Onpe,ﬂ,eﬂéHHbIX TeopeTndeckux
BOMPOCOB 1Nn peweHno 3anad. PaboTa BbINOMHSETCS NMCbMEHHO OoMa U
cnaércs npenonasartento. OueHuBatoTcs BnageHune martepunanom no teme
pa6OTbI, aHanuTuyeckne cnocobHoCTU, BnafgeHne Metonamu, YMEHUA N HaBblKW,
HeobxoauMble ANl BbIMOMHEHUS! 3a0aHIA.

3a4et

3a4éT HaueneH Ha KOMMNNEKCHYIO MPOBEPKY OCBOEHUS ONCLIMMNIINHDI.
O6y4atowuiics nonyyaeT BONpPoc (Bonpockl) nnbo 3agaHue (3aaaHnus) u BpeMmsi Ha
noaroToBky. 3a4€T NPOBOAMNTCS B YCTHOMW, MUCbMEHHOR UM KOMMbIOTEPHON
dopme. OueHnBaeTcs BNageHMe MatepmasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWS, HABLIKU M YMEHUS NpW aHanm3e
NPOBNEMHbIX CUTYaLWA U PELleHUN NPAKTUYECKMX 3a0aHWA.

9K3aMeH

OK3aMeH HaleneH Ha KOMM/IEKCHYH0 NPOBEPKY OCBOEHUS ANCLMMINHBI. DK3aMeH
NPOBOAUTCS B YCTHOW WX NUCbMEHHOM doopMe no Bunetam, B KOTOPbIX
cofepxatcsi BONpochl (3afaHus) no BceM Temam kypca. Obyyaiowemycs naércs
BpeMs Ha noarotoeky. OueHMBaeTCs BnageHe Matepranom, ero CUCTeMHoe
0CBO€eHMe, CNOCOOHOCTb NMPUMEHSITb HYXHbIE 3HAHUS, HABbLIKU U YMEHUS Mpw
aHanuse nNpobneMHbIX CUTyaLUii Y PELEeHNN NPaKTUYeCKNX 3afaHui.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune gucumnnmHbl "dunsuka" npegnonaraeTt NCMonb30BaHNe CreayoLLero NporpaMmMHOro obecrneyeHns u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
" bubnmoPoccuka", LoCcTyn K KOTopoW npepoctasneH obyyatowmmes. B 96C " bubnmoPoccuka " npeacTaBneHbl
KONNeKLMM akTyanbHO Hay4HOW 1 y4eBHO nuTepaTtypbl N0 ryMaHMTapHbLIM HayKaMm, BKoyarwme B cebs nybnukaumm
BEOyLWNX POCCUNCKMX N30aTENbCTB NyMaHUTAPHOW NUTepartypbl, N34aHUS Ha aHTIMACKOM S3blKe BEOYLLNX aMePUKAHCKUX
1 eBPOMNEeNcKMX N3naTenbCcTs, a Takke peakue 1 ManoTmpaxHble U3aaHns POCCUNCKUX permoHanbHbix By3os. 96C
"BrnbnmoPoccurka" obecrneynBaeT WMPOKUIA 3aKOHHBIA 0OCTYyN K HeobxoauMbiM ansi obpasoBaTtenbHOro npouecca
U30aHNAM C UCMONb30BaHNEM MHHOBALMOHHbIX TEXHOMOMMA 1 COOTBETCTBYET BCEM TPeHOBAHMSAM oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Boicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctasneH obydatowmmes. SBC "ZNANIUM.COM" comepxut npon3seneHns
KPYMHENWMX POCCUNCKUX YHEHDBIX, PYKOBOAUTENEN rOCYAapCTBEHHbIX OpraHoB, npenoaasaresnei BeayLimx By30B CTpaHbl,
BbICOKOKBANMPULMPOBAHHbIX CMELManMCcToB B pasnmnyHbix cgpepax busHeca. PoHL 61bAMoTekn cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0Bpa3oBaTenbHbIX CTAHAAPTOB W BKOYAET y4ebHMKY, yuebHble nocobus, yuebHo-MeToaNYECKME
KOMMNeKChbl, MOHOrpadouun, astTopedeparsl, guccepTauunm, SHLMKIoNEeaMN, CloBapu U CrpaBoYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTI, CeunanbHble Nnepuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems S5C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHMAM doeLepanbHbiX
rocynapcTBeHHbIX 0bpa3oBaTenbHbIX CTaHAAPTOB Bbiclero obpasosanus (PrOC BO) HOBOro NokoneHus.

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHWUI NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMOUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa aasi JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", LOCTyn K KOTOPOi npefnocTasneH obyyatowmmesi. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSeTCs aNEeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHeT Kk y4uebHo nntepatype 1 OONONHUTENIbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB ¢ npasoobnanatensimMu. MofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepaibHbIX FOCYAaPCTBEHHbIX
obpa3zoBaTe/bHbIX CTaHOAPTOB BbiCWeEro 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA DOHAOB OCHOBHOW M OONONHUTENbHOW NTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moayto)

OcBoeHve gucunnnnHbl "®usmka” npegnonaraeT NCNONb30BaHNE CNeaylowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHns:

MynbTuMeguiiHas ayautopus, BMeCTuMocTbto 6onee 60 Yenosek. MynbTumMeninHas ayamTopusi COCTOMT U3
WHTErpMpOBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YNpaBs/ieHNs, OCHALLEHHas COBPEMEHHbIMY CpenCcTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMAaLLUK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
[OKyMeHTOB. Tvnosas KoMnnekTaums MynbTUMeannHON ayauTopmMmn COCTOUT M3: MybTUMEONAHOMO NPOEKTopa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaLWen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioiMOB, NEPCOHaNbHbIN KOMMbIOTEp (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOodOoH,
6ecnpoBOAHON MUKPOGIOH, 610K ynpasneHnst obopynoBaHueM, nHtepdoeiicel noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM S/IEMEHTOM yrpaBneHus, 06 beAUHAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboyrM MecToM npenogasartens. [NpenonasaTent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3AHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUN 1 Opyrue BULbl ayAUTOPHOM HArpy3ky obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACE C UCMONb30BaHNEM B
npoLecce obyyeHns BCEX KOPNopaTMBHbIX pecypcoB. MynbTUMeauiiHas ayantopust Takxe OCHaleHa WPOKONONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOE
obecneyeHue.
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KoMmnbloTepHbIli Knace, npeactasnsiowmii cobol paboyee MeCcTo npenoaasatens U He MeHee 15 paboymx mMecT
CTYLEHTOB, BK/TIOYAIOWMNX KOMMbIOTEPHbIA CTON, CTY/, MEPCOHaNbHbIA KOMMbIOTEP, NMMLIEH3MOHHOE NPOorpaMMHoe
obecneyeHune. Kax bl KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NOOKOYEHbI K
KOpropaTtueHO KoMnbloTepHoi ceTn KDY 1 Haxooatcs B eQUHOM OOMEHe.

CneuvannsmposaHHas nabopatopusi ocHaleHa obopynoBaHneM, Heo6X0aNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npaKkTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otaenbHbIM gUuCUMNANHaM, a Takxke nNpakTuk n
Hay4YHO-MCCeaoBaTenbckoi paboTol oby4vatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCcUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKKM 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBIX MaTePManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHusl oauCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cheaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMKn 0By4aoWwmMMncst MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntob0oro HETEKCTOBOrO KOHTEHTA [/l er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- PYMEHEHNEe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEeHeHre ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWI Ans nepenadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHUS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeieHNs CEMUHAPOB, BbICTYMNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolyMMcs UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta Unm sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnsamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.03
"OHepreTmyeckoe MaWwmrHOCTPOEHUE" 1 Npodouto NoaroToBkn [Burateny BHyTPEHHEro CropaHuns .
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