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Mporpamma aucumnnmHbl "®nsuka”; 23.03.02 HaseMHble TpaHCNOPTHO-TEXHONOMMYECKE KOMMEKChI; CTaplumii npenoaasatens, 6/c
Kapnosa M.H.

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
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Mporpamma aucumnnmHbl "®nsuka”; 23.03.02 HaseMHble TpaHCNOPTHO-TEXHONOMMYECKE KOMMEKChI; CTaplumii npenoaasatens, 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:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CMNOCOBHOCTbIO K caMoopraHm3aumm 1 camoobpasoBaHmio
Orik-4 CNOCOOHOCTBIO NCMONMb30BaTb 3aKOHbl U METOAbl MaTEMATUKW,

ECTECTBEHHbIX, FyMaHUTaPHbIX 1 9KOHOMMYECKUX HAyK Npw peLieHnm
npogoeccroHanbHbIX 3a0a4

BbINyCKHWK, OCBOMBLUWIA AUCUMMANHY:
JlonxeH 3HaThb:

OCHOBHbI€ MOHATUA, 3aKOHblI 1 MOOENN MEXAHWUKWN, 3N1IEeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husnkn, CTaTUCTMYECKOm pusnkn n TepmMoanNHaAMUKA

JonxeH ymeTb:

MCMNONb30BaTh OCHOBHbLIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANbHBIX AAHHBIX; PEWaTh TUMOBbIE 324a4M MO OCHOBHbBIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
1 pelleHnm npobnem

JlonxeH BnageTb:

MEeToLaMmn 3KCreprMeHTanbHOro NccnenoBaHns B ouanke (NnaHnpoBaHue, NocTaHoBka U 06paboTka akcneprMeHTa)
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSITb pe3ynbTaTbl OCBOEHNSI AUCUMUNAMHBI B MPOGIECCMOHANBbHON 0eATeNbHOCTH

2. MecTo AUCUMNNNHDBI B CTPYKTYpe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas yuebHas oucumnnvHa BkioyYeHa B pasgen "b1.5.8 OucumnnvHbl (Mogynm)" OCHOBHO NPOECCUMOHANBHOM
obpaszoBatenbHoi nporpammel 23.03.02 "HazeMHble TpaHCMOPTHO-TEXHONOrMYECKe KOoMMnekehbl (ABToMobMIN)" 1
oTHocuTcs kK 6a3oBoii (0bLenpogeccroHanbHoM) YacTu.

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

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas TpynoeMKoCTb AnCUMNAUHBI cocTasnseT 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

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

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

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,
N Pa3penbl gucunnivHbl / Cemect X TPYyAOEMKOCTb CamocrositenbHas
moayns P (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
Tema 1. Tema 1. Pusmnyeckmne ocHoBbI
1. MEeXaHUKN. 2 4 4 0 10
PerncTpaumorHbiit Homep 10289262619 BAEKTPOHHBIH
CrtpaHuua 3 us 21. [ 11 VHITI FIE PCHTET
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Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T[()é(ﬂgg:)l(()ocm CaMo;?ﬁ’:,T;anaﬂ
e | pagora

5 'Eroemiabﬁ. MexaHunuyeckne konebaHus u 5 4 4 0 10
3 Tema 3. MonekynsipHas ouankm un 5 4 4 0 10

TepMoanHaMuKa.
o [fomad toa e Srapocaan | [ 4 |4 : 1
Y el IR N : :
o [ronm, oo s [ o | s : 20
A e NEN I I eo
8. LE)IZI:HBM.K(V?.CHOBH KBAHTOBOM 3 6 4 6 30
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Utoro 52 52 36 184

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. Tema 1. Pu3anyeckme oCHOBbI MEXAHUKM.

®duanyeckne 0CHOBbLI MEXAHUKU

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliarenbHoro agsuxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW 1N IMHENHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNE
mMaTepuanbHON TOUKMN).

OcCHOBbI fMHAMKKMW.

| 3akoH HbtoTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cuna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, ckOpOoCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHAs aHeprus Tena. CBsS3b MEXAY CUM0I 1 NOTeHUManbHOM
sHepruein. OGHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon sHeprun. O BHOPOLHOCTb
NpoCTpaHCTBA. 3aKOH COXPAHEHMS UMMyNibCa MEXaHWYECKOW CUCTEMBI.

MexaHwuka TBEpLoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
coxparpaekTopust ABUXEHUS, CKOPOCTb,

nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpaliatenbHoro asmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHWe, CBS3b MeXy YroBOW U TIMHEAHON CKOPOCTAMU, paBHONEPEMEHHOE BpalueHne
mMaTepuanbHON TOUKM).

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp mMacc, CKOPOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHeHUsl B MexaHuke

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIbI, NOTEHLMaNbHas aHeprus Tena. CBs3b MEX Y CU0A 1 NOTEHUMaNbHOM
sHepruein. OGHOPOAHOCTb BPeMEHW. 3aKOH COXPaHEeHNs NOMHOW MexaHu4eckow aHeprun. OgHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WTenHepa.
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OcCHOBHOE ypaBHEHMS OMHAMUKM BpaLllaTeNbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHnst MOMeHTa UMnynbea.

Penatusmcrtckas mexaHuka

2 noctynata CTO. MpeobpasoBaHue JTlopeHua 1 CneacTBns N3 HEro: 3aMeieHne BPeMeHU, CoKpaweHne aMHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckue Koneb6aHusi U BOJHbI.

MexaHun4yeckne konebaHusi 1 BONHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatwlve konebaHus. BolHyX neHHble konebaHus. Pe3oHaHc.

MexaHun4yeckue BOMHbI.

XapakTepucTuKu MexaHn4eckunx BonH. BonHosoe ypaBHeHue. MnoTHOCTb 3Hepruu. MNNoTHOCTb NOTOKa SHEPrun.

Tema 3. MonekynsipHasi (ou3uku m TepMoanHaMmKa.

MonekynspHas cmsvka n TepmognHammka

MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHus MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNS naeanbHoro rasa.
Ddusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpenHsas onnHa ceBoboaHOro npobera Monekyn.

®dyHKuMmn pacnpeneneHns Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. yHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb rasa. CteneHn ceoboapbl Monekyn. AgnabaTtunyeckuii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l HaYano TepMoanHaMUKK.

Tema 4. Tema 2. dnekTpocTaTuKa 1 INEKTPUYECKUIA TOK.

OnekTpocTaTvka 1 anekTpUu4ecknii ToK

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBO4HUKN.

OnekTpuyeckoe none B BELECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, X nonapusauus. NMonapunsosaHHoOCTb. Teopema [faycca ong guanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst SNEeKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrOo U
HEOQHOPOAHOr0 y4aCTKOB B MHTErpanbHoOM 1 auddpepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrodoa. dnektpuyeckmne Toku B XUIOKOCTSIX, ras3ax, B BaKyyme.

Tema 5. Tema 2. (npoponxeHue). AneKTpoanHaMumKa.

OnekTpoanHammka

MarHuTHoe none B BakyyMme.

WHaykumns marHntHoro nong. Cuna Amnepa. MarHuTHbIn MoMeHT. 3akoH buo-Casapa-/lannaca. Linpkynauus sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. Pabota MarHMTHOro nonsl. AnekTpomMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTneBHOCTL. CaMonHOyKUNS.

MarHuTHoe none B BeELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

BuxpeBoe anekTpuyeckoe none. Tok cMeweHns. YpaBHeHns Makcsenna B MHTErpanbHoi 1 guddpepeHLmanbHom
dhopmax, nx gou3nyYecknin CMbIcn.

Tema 6. dnekTpoMarHUTHble Koneb6aHUs U BOJHbI.

OnekTpoMarHuTHble konebaHus 1 BONHbI

OneKkTpoMarHuTHele konebaHwsi.

HesaTtyxatowue konebaHus. 3atyxarowme konebaHus. BoiHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
ONeKTPOMarHMTHbIE BOJHbI.

BonHoBoe ypaBHeHWE 1 CKOPOCTb PacnpoCTPaHEHNS 3NEKTPOMarHUTHbIX BoNH. CBONCTBA 9NEKTPOMArHUTHbIX BOMH.

KETPOHHBH
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Wkana ANEKTPOMArHUTHbIX BOJTH.

Tema 7. Tema 3. BonHoBasi n KBaHTOBas onTuKa.

BonHoBas 1 kBaHTOBas onTuka

WHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeta oT
pas3nunyHbix 06 bEKTOB.

Ondppakums ceeta.

MpvHumn lMoitreHca-PpeHens. Meton 30H PpeHens. dudpakuumn PpeHens n dpayHrodepa oT pa3nnyHbIX 06 bEKTOB.
PaccesHve csera.

Monsapursauns n gucnepcms ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHas Teopus ONCnepcumn ceeta.

Tennosoe nany4yeHue.

XapakTepucTuky TennoBoro nanyderns. 3akoHbl Kupxrodpa, CtedpaHa-bonbumana, BuHa. T'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nUpomMeTpums.

doToacpdpekT. dpdpekT KomntoHa. [laBneHume ceeta.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTeHa ona gpotoadodoekTa. NpumeHeHmnsa potoadogoekTa. ddpdekT
KomntoHa. Macca u umnynec dpotoHa. dasneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MEXaHUKMU.

OcCHOBbI KBAHTOBOW MEXaHWUKN

OCHOBHblE NONOXEHNS KBAHTOBOWM MEXaHWKM.

Mnotesa ne-bpoiinsd. CooTHoWweHNe HeonpenenéHHocTen Men3eHbepra. BonHoBas doyHKLMS.

YpasHeHve WpeavHrepa. OfHOMEPHbIN ?AWKK?, TYHHENbHbIA 3¢pdpekT, KBaHTOBbIN ocumnnsTop.KBaHTOBas Teopust
aroma.

Moctynatbl Bopa. OnbiT PpaHka u Mepua. ATom Bogopoaa no bopy: ctaumoHapHble opbuThl, SHEPrus, CrnekTp
N3nyyeHus.

Tema 9. Pusuka atoma M TBEpAOro Tena.

Tema 9. ®unavka atoma 1 TBEPOOro Tena

KBaHTOBasi Teopms atoma.

Moctynatbl Bopa. OnbiT ®paHka u Nepua. ATom Bogopoda no bopy: ctaunoHapHble opbuTbl, SHEPrns, CeKTp
nany4eHns. ATOM BOOOPOaa B KBAHTOBOM MEXaHUKe: KBAHTOBbIE YMCNa, CNEKTp U3nydYeHus, npaeuna otéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHuMn Maynu. MNepuoanyeckas cuctema anemeHToB MeHaoeneesa.

Tema 10. du3uka sgpa N aNeMeHTapHbIX YacTul,

Tema 10. duaunka s4pa v 3NEMEHTaPHbIX YacTuLL,

Aopo atoma. OnemMeHTapHble YacTuubl.

XapakTepucTtukn sapa. dHeprus ceasu aapa. Mooenu sppa. PannoaktmBHoe nanyyeHue n ero Buasl. Peakumm
eneHnsa n cuHtesa sgep. Yetoipe Tvna goyHoaMeHTanbHbIX B3aUMOLENCTBUN aNeMeHTapHbIX YacTul,. AHTUYACTULbI.
Knaccudpmkaums anemeHTapHbIx 4acTuu. 'mnoTesa o kBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarolmxcs BbINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamoctosTenbHas paboTta obyyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHSAT 3a4aHUs, HanpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMAUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpCaMU, BKNOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin depepaumm 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 Y4eBHbIX 3aBefeHWIA".
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MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NPOMEXYTOYHOW aTTecTaunm obyyaowwmxcs dpeepanbHoOro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexaeHus Boiclero obpasosaHus "KasaHckuii (NprBonXckuiA) doeiepanbHblil yHUBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJist
NpoBeAeHNs TEKyLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii

yHuBepcutet".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOrO 06pPa30BaTENbLHOIO YY4PEXLEHUS BbICWIEro MPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbli yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce 1 yaaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXxaeHns Bbicwero obpasosaHus "KasaHckuii

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA oBydatomxcs
B cpenepanbHOM rocyapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™ .

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0B6pa30BaTENbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO

06pasosaHus "KasaHckuit (Mpreonxcknit) dpeaepansHblli yHuBepcnuTeT™.

Bpy6nesckas I'. B. duanka. MNpakTmkym [DnekTpoHHbI pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
MoH4yapeHko, A. B. MnbtowoHok. ? Mockea: MHPPA-M, 2012. ? 286 c. ? ISBN 978-5-16-005340-0. -
http://znanium.com/go.php?id=252334

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, . A.
NoH4apeHko. ? Mocksa : MIHDPA-M, 2013. ? 600 c. - (Bbicwee obpasosaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

Cagenbes V. B. Kypc obuweit conanku [DneKTpoHHbI pecypc]: yuebHuk B 3 Tomax / U. B. Casenbes. ? CaHkT-leTepbypr:
NaHb, 2011. - T.3. KBaHToBas onTtuka. ATomMHas comamka. Puauka tBepporo tena. ? 318 c. - ISBN 978-5-8114-0632-6. -
http://e.lanbook.com/view/book/2038

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

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

dopma KOHTpons OueHuBaeMmble
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUNNUHBI
CemecTp 2
TeKyLLNI KOHTPO/Tb
1. Tema 1. dnsnyeckme 0CHOBbIMEXAHUKMN.
1 KoHTponbHas OrK-4 2. MexaHnyeckue konebaHnsmn BOMHbI.
paboTa 3. MonekynsipHas ousnkm ntepmoamHammka.
4. Tema 2. OnekTpocTaTnka nanekTpmu4ecknin Tok.
1. Tema 1. Dn3nyeckme 0CHOBbIMEXAHUKMN.
2 |[Tectuposarve OK-7 2. MexaHuyeckune konebaHunam BOMHbI.
3. MonekynsipHas pn3nkm utepMmoanmHammka.
4. Tema 2. OnekTpocTaTnka NaNeKTPUYECKnn ToK.
3auer OK-7, OlK-4
Cemectp 3
TeKyLL M KOHTPOIIb
5. Tema 2. (NpooonxeHue).OnekTpoanuHammka.
6. OneKTpoMarHuTHole KonebaHus NBOMHbI.
1 |KoHTponbHas OrK-4 7. Tema 3. BonHoBasi 1 KBaHTOBasionTmMKa.
pabota 8. OCHOBbI KBAHTOBOMMEXaHUKMN.
9. ®dusuka atoma n TBEpLOroTeNna.
10. dursmrka s4pa 1 SNeMeHTapHbIXYacTuL
5. Tema 2. (npogonxeHune).OnekTpognHammka.
6. DnekTpoMarHUTHble KonebaHns UBOIHbI.
TOPHbI
2 NNaGopatoprbie OriK-4 7. Tema 3. BonHoBas 1 KBaHTOBasIONTUKA.
paboTbl .,
8. OCHOBbI KBAHTOBOVIMEXaHWKM.
9. dusuka atoma u TBepgoroTena.
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
5. Tema 2. (npogonxeHne).OnekTpoanHamumka.
6. dnekTpoMarHUTHble KonebaHus MBONHbI.
3 |TectupoBaHne OK-7 7. Tema 3. BonHoBas 1 KBaHTOBasONTMKA.
9. dusuka atoma un TBepgoroTena.
10. Pusmka sapa 1 SNeMeHTapHbIX4acTuL
9k3ameH OK-7, OlK-4

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nuyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnBaHunsA

Kputepum
Popma OLeHUBaHUA 3rtan
KOHTpoOns
OTnn4YHO XopoLuo Y nosn. Heyn.

CemecTp 2

TeKyL i KOHTPONb

KoHTponbHag ([MpaBunbHO BbiNoNHeEHbI [[paBuibHO BbINOAHEHA (3a8aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHcTprpoBaH  (3agaHuia. MpwucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CnocobHoCTM XOPOLUWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnocoBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO

NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuI.
KOHKPETHbIX 3a4aHNIA.

TectuposaHue |86% npaBuibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasusibHbIX
otBeTOB 1 Bonee. npasBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
3auteHo He 3auteHo

3auer Obyuvarowwmitics oBHapPYXMn 3HaHne ocHoBHOro  |Obyyatowniicst 06HaPYXMN 3HAYUTENbHbIE
yuyebHO-NporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHoro matepumana, fLonyctun
npencTosiein paboTbl MO CReLnanbHOCTH, NPUHUMNANbHBIE OWMOKU B BbINONHEHUN
CrpaBswicy C BbIMOSHEHNEM 3a0aHUN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
MpenyCMOTPEHHbIX MPOrpaMMon JUCLMMAMHBL.  |cNOCOBEH NPOLOMXUTE 0BYyYeHNE Nnu

NPUCTYMNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6e3
AOMNOMHUTENbHBIX 3aHATUIA NO COOTBETCTBYIOWEN
AvcumnnuHe.

Cemectp 3

TeKywWu it KOHTPONb

KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBnnbHO BbINONHEHA (3afaHus BbINONHEHbl  |3a4aHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblias yacTb 6onee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
MpooeMoHCTpMpoOBaH  [3anaHui. MpucyTtcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLO0BNETBOPUTENbHBIN
BNafeHNs MatepranoMm. |He3HauYMTeNbHbIe MNpooemMoHCcTprpoBaH  [ypoBeHb BnaneHns
MposiBneHsbl owmnbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoOHCTpUpPOBaH  |ypOBEHb BNaneHNS MposiBneHsbl
CnocobHoCTM XOPOLWMIA YPOBEHb MaTepuanom. HeLOoCTaToYHbIE
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3KMe CrnocobHoCTM
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHoCTM MPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuidi.  [cnocobHoCTK NPVYMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO

NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHNIA.
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dopma Kputepum dran
KOHTpoOns OoLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 3

Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbIMNOMHUA

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi

B 3HAHNSX OCHOBHOIO
y4eBHO-MporpaMMHOro
matepuana, LonyCcTun

mMatepwana, yMmeHue npeLyCMOTPEHHbIE nanbHelwen yuebbl U [MpuHUMNnanbHble
cBOOOLHO BBIMOMHSATL  |NPOrpaMMolt 3aaaHns, |npeactoswein paboTol  |OWWOKW B BbINONHEHWN
3apaHus, YCBOWUN OCHOBHYIO no npodpeccum, npeLyCMOTPEHHbIX

npenycMoTpeHHbIe
nporpammo, ycesoun
OCHOBHYIO nuTepaTypy u

nutepartypy,
PEKOMEH0BaHHYO

nporpammorn

cnpasuncs ¢
BbIMOMHEHNEM 3adaHUNA,
npenycMOTPEHHbIX

nporpamMmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne

3HaKoM C ONCUUNNUHBI, MoKasasn [nporpamMmoin, 3HakoM C  (Uv NPUCTYMNATL Mo
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHMBepcuTeTa K
pekoMeHn0oBaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpammoin cnocobeH K ux OVCUMMNWHBI, AONYCTUN |OesTenbHoCTM 6e3
OVCUMUMNUHBI, YCBOUST  [CaMOCTOATEIbHOMY MOrpelHoCcTM B OTBETE  |AOMONHUTESbHbIX
B3aMMOCBSA3b OCHOBHbIX |MOMOTHEHUIO U Ha aK3ameHe 1 rpwu 3aHATWIA No
MOHATUIA ANCLUMNUHBI B [0BHOBNEHMIO B XO4€ BbIMOSTHEHU COOTBETCTBYIOWEN
nX 3Ha4YeHun ans HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.

npuobpeTtaemoii paboTbl 1 3amaHuii, Ho obnapaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYeCcKme NeaTenbHOCTU. 3HaHMAMK Ons nx

crnocobHocTn B
NOHVUMAHWK, N3NOXEHNUU
1 MCMNONb30BaHUN
y4ebHO-NporpaMmMHoro
martepuana.

ycTpaHeHus nofn
PYKOBOACTBOM
npenogasatens.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie 0151 OLLEHKWU 3HaHUN, YMEHWUN,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLLuX atanbl joopMUpPOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmmbl

CemecTtp 2

TekyLUA KOHTPONb
1. KoHTponbHas pabota

Tembl 1,2, 3, 4

MpviMep 3apaHns ons NPOBELEHUS KOHTPONbHOW PaboThbl MO NPaAKTUYECKM 3AHSATUSIM:
1. K HATK nogseweH rpy3 maccom 1 kr. HanTn HaTaXeHne HUTW, eCnnv HUTb C FPY30M OMycKaTb C yCckopeHuem 5 m/c.
2. YeMy paBeH MOMEHT UHepuun cTep>XHs Maccor 10 Kr n anvHoi 3Mm, Bpalarowerocst OTHOCUTENbHO OCH,
nepneHanKynspHON CTEPXHIO Y PACNONOXEHHOW Ha PacCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHS? CTepXeHb
pacnonoxeH ropusoHTasbHo.
3. MaxoBuk B B1IOE AMCKA HAa4YMHAET BpawaTtbCs € yrnoBbiM yckopeHmeMm 0,5 pan/c2 n yepes 20 ¢ ero KnHeTnyeckas
aHeprus ctaHoBuUTcst paBHoi 500 L. Kakoi MOMEHT nMnynbca oH npuobpeTtaeT Yepes 15 MUH nocne Havana

OBUXEHNs?

EKTPOHHEB H
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4. B BakyyMe Hanpsi>XeHHOCTb 3NEKTPO-CTATUYECKOrO Nosisl, BONM3n 3apsi>KEHHOW MNOCKOCTM C MOBEPXHOCTHOM
NNOTHOCTbIO 0= 4. HKn/M2 paBHa??. kB/m

5. Ecnn wap paaunycom r= 5.M umeet 3apan Q=7HKn n Haxoautcs B BO3oyxe, TO MOTEHUMAN ero NOBEPXHOCTK paBeH ?7B
6. Ban B BMae cnnowHoro uunmHapa macco mi=10 Kr HacaXeH Ha ropu3oHTaNnbHY 0Cb. Ha UMAMHAP HAMOTaH WHYp, K
cB0HOAHOMY KOHLLY KOTOPOro NoABelleHa rmpst Maccoin m2=2 kr. G kakmM yckopeHueMm a byneT ornyckaTbCsi rups, ecnu ee
npenoctaBuTbL camoin cebe?

7. V3 npy>XuHHoro nuctoneTa 6bln Npon3BeaeH BbICTPEN BepTUKanbHO BBEPX. Onpenenntsb BbICOTY h, Ha

KOTOpYIO NoaHMMaeTcs nyns Maccoin m=20 r, ecnu nNpyXunHa xecTkocTbto k=196 H/M bbina cxarta nepef BbICTPEOM Ha
x=10 cM. Maccoit npyXuHbl npeHebpeyb.

8. Paketa yctaHoBneHa Ha NoBepXHOCTU 3emnn Ons 3anycka B BepTMKanbHOM HanpasneHun. Mpu kakom

MUHUMaNbHOM CKOpOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YAANUTCS 0T NMOBEPXHOCTY HA PACCTOSHWE, PaBHOE
paguycy 3emnu (R=6,37*106 m)? Cunamn, KpoOMe CWibl rpaBUTaLMOHHOrO B3aMMOOENCTBUS PakeTbl U 3emMnu,
npexHebpeyb.

9. Konba BmectumocTbio V=300 cM2, 3aKpbiTasi IPobKoi C KPaHOM, COLEPXUT pa3pexXeHHbIin Bo3ayx. Ons

N3MepeHUs faBneHns B KONbe ropnbiko Konbbl NOrpy3nnv B BOLY Ha HE3HAYUTENbBHYIO FyOuMHY 1 OTKPbINK KPaH, B
pesynbTate Yero B konby Bowna Boga Maccoi m=292 r. OnpenennTtb NepBoHavYanbHoe fasneHue p B konbe, ecnm
aTtMocdhepHoe nasneHue p0=100 k[a.

10. Knucnopon 3aHumaeT obbem V1=1 M3 1 Haxooutcs noa aasneHvem p1=200 klMa. a3 Harpenu cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npwu NocTosiHHOM o6beme Ao fasneHust p2=500 klMa. MocTpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHme AU BHyTpeHHe sHeprumn rasa; 2) coBeplIeHHyo UM paboTy A; 3) KONMYECTBO
Tennotbl Q, NnepenaHHoe rasy.

2. TectupoBaHue

Tembl 1,2, 3, 4

Tembl 1,2, 3, 4

1. MonoxeHne maTepuanbHON TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHue TpaekTopun Tena B umeet Bna?.

BAPNAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepwmanbHas To4ka OBUXETCS No OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t m/c NonHoe
YCKOPEHME TOYKM Yepesd 2 CEeKyHbl OT Hayana OBUXEHMS YNCIIEHHO 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 BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM paguyca S5CM NMEET yrnoBoe
yckopeHue?

BAPVAHTBI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢-2 5) 25¢-2

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. MatepuanbHas Todka (Teno Maccom 2kr) OBUXETCS N0 OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowein CKopoCcTbio
V= 2t M/c HopmManbHas cocTtasnsiowas cunbl eACTBYIOWEl Ha TeNno Yepes 3.CeKyHabl OT Hayana OBUXEHMWS YUCTIEHHO
paBHa?

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

6. Ecnn koadbpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLeecs No HaKNOHHOW nnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET Cuna TpeHns pasHas ?

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

7. KoopanHaTbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306paxkKeHHOo Ha PUCYyHKEe PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ImeeM Heckonbko Ten 1,2,3,4, HaAXOOSWNXCS HA pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue Tena nmetot
OOWHAKOBYIO NOTEHLMANbHYIO SHEPru?

BAPVAHTbHI 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 601X, TO BeNNYMHA CUIbl TSXECTH,
OencTBytolern Ha Teno pasHa?

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

10. Ban paguycom 5 cM, Mmaccoin40. Kr BpaLwaeTcs BOKpyr cBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUT paBeH
4yMcneHHo 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. [1Ba ManeHbkumx wapa maccamm m1 =5 r n m2= 55 r 3akpenneHbl HA TOHKOM HEBECO-

MOM CTepXHe OanmHon 40 cM. MOMEHT nHepuumn cuctembl 0THoCUTENLHO 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. Monblit umnmHap maccoi 10 kr 1 paamycoM 5¢m katutes 6e3 npockanb3biBaHUS MO FOPU30HTaNIbHOM MOBEPXHOCTU CO
CKOpOCTbto 2 M/C. OTHOWEHNE €ro KNHETUYECKON SHEPTK

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KNHETUYECKON SHEPrumn BpalleHUsl paBHO?.

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

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

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

KETPOHHBH
B_EPCHTET
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14. Ha pucyHke Bbllwe nNpencTasneH rpadpvk 3atyxatowmx konebanuii. Mepron konebanuii paBeH?

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

15. Ecnn koopauHata YacTtuubl Maccon 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), To
DOoBPOTHOCTL cucTeMbl Hnnska k?

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

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLLEMCS peXMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacroTta konebaHuii cMCcTeMbl paBHa?

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

17. Ecnm nctoyHuk konebaHuii ¢ nepnogom 0.005 ¢ Bbi3biBaeT B BOAE 3BYKOBYIO BOSIHY C A/IMHON BOMHbI 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 6n1n3ka k?

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

19. YpaBHeHWe Nnockoi BoNHbI B cpefe 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 3EMIIM CO CKOPOCTbLIO YncneHHo paBHo 0.5C . Xon BpeMeHn B pakeTe ¢
TOYKM 3peHunst 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnn B 210 r BewecTsa cogepxmTcs 6 Monew, To MonspHas Macca BelecTtsa pasHa??

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

22. MNonb3ysicb NPeLCTaBNEHHBIMU B NPUNOXEHUN doparMeHTamu Tabnuubl MeHaeneesa onpenenuTb Maccy atoma
(Monekynbl) H2

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

23. 1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NnpeactaBneHHOMY Ha PUCYHKE, NPsSIMO €3. COOTBETCTBYET
naBneHue.

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

24. Mpu HopManbHbIX ycnosusix 3 Mons O2 3aHUMatoT 06beM pPaBHbIA?.

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

25. NiameHeHne Temnepatypbl Ha 50K rasa renus maccor 4r n3aMeHsIeT ero BHyTPEHHIOK SHEPIuIo Ha... (rad cumTaTb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 I1x 2) 2077,5 Ix 3)12 46,5 1 4)1038,75 Ox 5) 623,25 IOx

26. Ecnn 2 mons CO2 paclvpsitotes B 2,7 pasa npu NocTtosiHHoi Temnepatype T=?300 K, To paboTta pacwupeHus rasa
paBsHa..

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

4)7479 Ox 5) 9972 Ox

27. Ecnn mongapHas TennoeMkocTb azoTta pasHa 20.775 Ix/monbK, TO ero yoenbHas TeNN0EMKOCTb paBHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(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”?..
BAPNAHTbI OTBETOB: 1) Bogopog 2) kucnopog 3) apron4) yrnekucnoiii rad 5) renuii

29. CpenHsia nnvHa ceobogHoro npobera Monekyn aproHa npu P=1.05x105 Ma v T = 300 K paBHa? (3pcpeKTBHbII
nnameTtp monekyn cm. [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 n3otepmmnyeckm ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, T0 NpUpoOCT 3HTpONUM
CVCTEMbI 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

3auer

Bonpochl k 3a4eTy:

OcCHOBbI KMHEMAaTWKMN.

1. TpaekTtopus. Nepemewerne.CkopocTb. CKOPOCTb B 1EKAPTOBONM CMCTEME KOOPAMHAT.

2.CkopocTb. CKOpOCTb B MONSPHOA CUCTEME KOOPAUHAT.

3.CkopocTb. CpeaHssa ckopocTb. MNporaeHHbI NyThb.

4.YckopeHue. YCKopeHve B 4eKapTOBOM CUCTEME KOOPAMHAT.

5.YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3aHHOMN C ABMXYILEACS TOYKOWA.

6.Yron nosopoTta. Yrnosas ckopocTb. CBA3b NIMHERHOW 1 YrNOBOW CKOPOCTMW. YINIOBOE YCKOPE-HUE.

OcHOBbI AUHaMKKM.

7.0vHammka maTepuranbHoi TOYKU. 3akoHbl HbloToHa.

8.OuHamuka TBepaoro Tena. LleHtp macc.

9.3akoH OBMXEeHMS LieHTpa Macc.

3aKOHbl COXpaHEHNs1 B MEXaHUKe.

10. PaboTa B MEXAHMKE.

KETPOHHBH
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11.KnHeTnyeckas n noteHunanbHas sHepruu.

MexaHuka TBEpoOro tena.

12.0CHOBHOE YpaBHEHWE AMHAMUKY BpaLWaTebHOMrO ABUXEHWS TBEPLOro Tena OTHOCUTENBHO HEMOABMXHOMN TOYKM .
13.0cHoBHOE ypaBHEHWe OMHAMWKK BpalaTenbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENBHO HEMOABUXHON OCH.
14.MOMEHT Cunbl, MOMEHT UMNYNbCca, MOMEHT nHepunn. KnHetnyeckas sHeprus spaliaiowerocs Tena.
15.3aKkOHbl COXpaHeHNS (MMNynbca, SHEPrv, MOMEHTA UMY NbCa).

Penatusncrtckas mexaHuka.

16. MNMpeobpasoBaHus koopauHat [anunes. MpuHumn oTHocuTenbHOCTU Manunes

17.MNoctynatbl SiiHwTeRHa. MpeobpasosaHus koopauHat JlopeHua.

18.[01MHa 1 NPOMEXYTOK BPEMEHN B PENATUBUCTCKON MEXaHMKE.

19.MoHATVE OOHOBPEMEHHOCTUN B PENSATUBUCTCKON MEXaHNKE.

20.PenatnBncTCKMiA 3aKOH CNOXEHMS CKOPOCTEN.

21.0OCHOBbI PENATUBUCTCKON AUHAMUKM.

22.B3anMoCcBA3b MACChbl M SHEPTUM B PENATUBUCTCKON MEXAHUKE.

MexaHnyeckune konebaHus.

23.CBoboaHble rapMoHmyeckue konebaHms

24 .3atyxarwlme mexaHu4eckne konebaHus

25. BblHyx eHHble MexaHnyeckne konebaHus

MexaHu4yeckne BOMHbI.

26. NponosnbHble 1 NONepeYHble BOMHbI

27.YpaBHeHWe BOSHbI.

28.Pa3o0Bas CKOPOCTb BO/MHbI

29 DHeprus BOSHbI.

Crosume BOMHbI.

MKT npoeanbHoro rasa.

30.CTatmcTuyeckunii 1 TepMoaNHaAMMYECKNn METOAbl NCCNeaoBaHus.

31.0OCHOBHOE ypaBHEHWE MONEKYNSAPHO-KNHETNYECKOW Teopun (BblBO4).

32.CpepnHekBagpaTnyHas CKOpocTb. PU3nYeCKnii CMbICN TEPMOAMHAMUYECKON TeMnepartypsbl.
33.Yucrno crteneHeit cBoboabl Monekyn. 3aKoH paBHOMEPHOrO pacrnpeaeneHns aHeprum no Yucnam cteneHer ceobonbl
MOneKyn.

34.3aKkoH pacnpeneneHns MONEKyN Mo CKOPOCTSAM (pacnpeneneHne Makcsenna).
35..PacnpeneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

OcHOoBbI TEPMOAVHAMYKM.

36.BHyTpeHHsIs aHeprus. TennoTta 1 pabota B TePMOANHAMUKE.

37.lNepBoe Ha4ano TepMOAMHAMUKM U €r0 MPUMEHEHUNE K U30XOPNHYECKOMY NpoLEeccy.

38lNepBoe HaYano TepMOAUHAMUKIA U €ro NPUMEHeHWe K 3obapuyeckomy npoueccy. dPnsmye-ckuii CMbICH
YHUBEpPCanbHON ra3oBON MOCTOSHHON.

39.MNepBoe HaYano TepMOAMHAMUKN U €ro NPUMEHEHUE K M30TEPMUYECKOMY NPOLIECCY.

40.MepBoe Ha4ano TePMOAVHAMUKM 1 Er0 NPUMEHEHME K aamabaTnyeckoMy npoLeccy.
41.9¢bhekTnBHbIA fgmameTp. CpenHsas onnHa ceobonHoro npobera monekyn. Bpems penakcauuu.

42 SBneHve onddoyaun. 3akoH duka.

43.51BneHne TennonpoBoaHOCTU. 3akoH Pypbe.

44.51BneHne BHYTPEHHErO TPeHMS.

45 Kpyrosblie npouecchbl. K.I1.[. Tennoson n xonoannbHON ManHbI.

46.Unkn Kapro. K.IN. 0. unkna KapHo (BbiBOg).

47.Mepsas n BTopas Teopema KapHo. TepmoauHammyeckas wkana tremneparyp.

48.MNpuBeneHHas Tennota. YpasHeHue Knaysuyca.

49.9HTponus. CBolcTBa SHTPOMMUM.

50.9HTpoNUs noeanbHOro rasa.

51.BTopoe Ha4ano TepMoaNHaMuKM.

52.Ctatmctuydecknii CMbICi BTOPOro Havana TepMoaMHaMUKW.

53.YpaBHeHne BaH-nep-Baanbca. lNonpaeku BaH-gep-Baanbca.

OnekTpunyeckoe none B Bakyyme.

54. 9n. ctaTnyeckoe none B Bakyyme. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb 2. nons.
MpuHUMN cynepnosnuun Nnonen.

55 MoteHuuwan an. ctatnyeckoro nons. CeA3b HANPSXEHHOCTM U NOTEHUMana an. cTaTu4eckoro nons.
56.9nekTpuyeckmnii gmnonb. PacyeT an. nons gunons.

57. Cnnosble nMHWMK 31. nons. OTOK BEKTOpa HaMPSXEHHOCTU 311. NONs.

58.Teopema OcTporpanckoro-lraycca n ee NnpuMeHeHne K BblHUCNEHNIO HANPSIXXEHHOCTM NOs 0T BECKOHEYHOIA
OOHOPOLOHO3aPSAXEHHOW MIOCKOCTH.
59. Teopema OcTporpaackoro-laycca n ee NPUMEHEHNE K BbIMUCEHMIO HAMPSXXEHHOCTM NONSt OT 6ECKOHEYHOW HUTK.

PerucTtpaumonHblii Homep 10289262619 iy PAEKTPOHHBIH
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60.Teopema OcTporpanckoro-lraycca v ee NpMMEHEHNE K BbIMUCIIEHUIO HAMPSXEHHOCTN MONS METANIMYECKON CAepbl.
3J'IeKTpI/ILIeCKoe none B BewecTBe.

61. 9n. none B OnanekTpukax. |_|0ﬂ9|prIe N HenonsipHble MONneKynbl. an. Oounnonb BO BHEWHEM OOHOPOOHOM 3/1. none.
62. Monapusaumsa ONaneKkTPUKoB: OpreHTaUMoHHasa 1 gedopmaumnoHHas. Bektop nonapusaumu. Ceasb Mexay
NOBEPXHOCTHOWM NNOTHOCTbIO CBA3AHHbIX 3aPA40B 1 BEKTOPOM nonsapu3aunn.

63. HanpsixxeHHOCTb 31. Nong B gnanektpuke. Teopema Maycca ons an. nons B auanektpuke. Juanektprnyeckas
NPOHNLAEMOCTb 1 ee PU3NYECKNIA CMbICTT.

3.MNpoBOOHMKN B 3NEKTPOCTATNYECKOM NONe

64.MpoBoaHUKM B 3. none. PacnpenenexHne 3apsa0s B NPOBOAHMKAX (BHYTPU NPOBOOHMKA U HA €r0 NOBEPXHOCTH).
65.CB53b MexX Oy HanpPs>XeHHOCTbIO 3/1. MONS Y NOBEPXHOCTU MPOBOAHMKA Y NOBEPXHOCTHOW NIOTHOCTbLIO 3apsa0B.

66. OnekTpoemMkocTb NpoBoAHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

67.9Heprus an. nons. SHeprus CMCTEMbl HEMOABUXHbBIX TOYEYHbIX 3aPAL0B.

68. OHeprus an. nons. SHeprus 3apsXXEeHHOro NPoBOAHMKA.

4.IMOCTOSAHHbIN 3NEKTPUYECKMNIA TOK.

69. [OCTOSHHBIV 3M1. TOK, €ro XapakTePUCTUKN 1 YCNIOBUS CYLLECTBOBAHMS.

70. MocTosHHbIV 9. TOK. 3akoH Oma ans uenw.

71. MNocTosHHbIN an. TOK. 3akoH Oma B andppepeHumnansHom opme.

72. OneKTponpoBOAHOCTb METANNOB. DKCNEePUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHOM NpMpodbl TOKa B MeTannax.
73. Knaccuyeckas Teopus anekTponpoBoaHOCTM MeTannos. BeiBon 3akoHOB OMa u BuaemaHa-®paHua u3 anekTpoHHOM
Teopuu.

74. TpyoHOCTW KNacCU4YeCcKow Teopum NPoBOAUMOCTM.

Cemectp 3

TekyLLUA KOHTPONb

1. KoHTponbHas pabora

Tembl 5,6,7,8,9, 10

MpvMep 3anaHns 4Ns NPOBEAEHUS KOHTPOMbHOM paboThl MO NPAKTUYECKUM 3aHATUSM:

1. MarHutHoe none ¢ nHaykuven B=10-2Tn HanpasneHo nog yrnom600 K NOBEPXHOCTW NAOWAaAKU B BUAE Tpaneumm ¢
ocHoeaHusimn 10 cM 1 20 cm 1 BeicoTon 8 cM. OnpegennTtb NOTOK BekTopa B yepes aTy nnowaaky.

2. Mnockas warba TonwmHoi h, nmetowas BHyTpeHHWn pagnyc R1 n BHewHniA R2, HeceT paBHOMEPHO pacnpeneneHHbINn
no oboemy 3apsn Q. Yemy paBeH MarHUTHbIi MOMEHT 3TOM Waibbl, eCNv OHA BpalaeTcsl OTHOCUTENBHO OCH,
nepneHA4nKynspHO ee NNOCKOCTM M NPOoXoasLen Yepes LeHTp Macce, ¢ Yactotoin n? R1=10cm;R2=20cm;Q=2"10-4Kn;
n=5c-1.

3. MpOTOH, YCKOPEHHBIN pasHoCcTbio noTeHumanos 0,8kB, Bnetasa B 0AHOPOAHOE MarHUTHOE none ¢ uHaykumen 0,1Tn,
OBUXETCS NO OKpyXHocTM. Onpenenntb paanyc aToN OKPYXHOCTH.

4. Topoug NpsMOYronbHOro ceveHns cogepxunt 1500 BnTkoB. HapyXHbii guameTp Topomaa paseH 20 CM, BHYTPEHHWN -
10 cM. Onpenenutb MarHWTHbLIA NOTOK B TOPOMAE, ECAN CMNa ToKa, NpoTekatowero B 06MoTke pasHa 20 A.
MpAMOYronbHUK CeYEeHMS NMEET CTOPOHbI 4CM U 5 cM.(Y4ecTb HEOOHOPOLHOCTb MONS B TOPOUAE).

5. MoToK MarHMTHOM MHAYKUMM Yeped nnowanb NonepeyHoro ceveHus coneHonaa paseH d=5mkB6. OnnHa coneHonpa
[=25 c™. Onpenenntb MarHUTHLIA MOMEHT PM 3TOrO COneHomnaa.

6. Tpy oauHakoBbIX NONOXMTENbHbIX 3apsaa Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BepLWMHAM PaBHOCTOPOHHEr0
TpeyronbHuka. Kakoi otpuuaTensHolii 3apsn Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna NpuUTSXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3apsA0B, HAXOASINXCS B BEPLUNHAX?

7. NonoxuTtensbHble 3apaabl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot gpyra.
Onpepenntb paboTy A', KOTOPYIO HALO COBEPLWNTb, YTOBLI CONM3UTL 3apaabl 00 PACCTOAHMS r2=1 M.

8. OnekTpuyeckoe none co3naHo Asyms TodedHbiMK 3apsaamu: Q1=30 HKn n Q2=-10 HKn. PacctosiHue d mexay
3apsigamu pasHo 20 cM. OnpefennTb HANPSXXEHHOCTb 3N1EKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha pacCcTosiHUN
r1=15 cm ot nepsoro n Ha paccTogaHun r2=10 CM OT BTOPOro 3apsL0B.

9. MNMoTeHumomeTp ¢ conpoTtusneHmem R=100 Om noakntoyeH K McTodHuky toka, SLC & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHue r=50 Om. Onpenenntb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLBUXHBIM KOHTAKTOM C CEPELUHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMmn NoTeHUnomeTpa npu OTKIOYEHHOM
BONbTMETPE?

10. Mo ToHKOMyY nposoaswemy konbLy pagnycom R=10 cMm TedeT Tok 1=80 A. HanTn MarH1THyt0 nHaykumio B B Touke A,
paBHOyOaNneHHOM OT BCEX TOYEK KOMbLA Ha paccTosiHme r=20 cM.

11. Ha ToncTyto CTEKNSAHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOM MNEHKOW, NOKa3arTesb NPenoMneHms n2 BelecTsa
KOTOpOI paBeH 1,4, nagaeT HOPManbHO NapannenbHbI Ny4oK MOHOXpoMaTtuyeckoro ceeta (A=0,6 MkM). OTpaxeHHbI
CBeT MakcumanbHo ocrnabneH Bcnenctaue uHTepdpepeHummn. Onpenennts TonwmHy d NneHKu.

12. Ha wenb wunprHon a=0,1 MM HOpManbHO NagaeT napannenbHbii Ny4oK CBeTa 0T MOHOXPOMATUHECKOro UCTOYHUKA
(A=0,6 mMkm). OnpenennTb WHPUHY | LeHTPanbHOro MakcMMyma B AUMPakLNOHHON KapTUHE, MPOELIMPYEMON C NOMOLLbIO
NNH3bI, HAXOASWENCA HENOCPEACTBEHHO 3a WeNblo, Ha 3KPaH, OTCTOSWMIA OT IMH3bI Ha PaccTosAHUM L=1 m.

13. CteneHb nonspudauumn P yacTnyHo-nonsprM3oBaHHoOro ceeta pasHa 0,5. Bo ckonbko pas otanyaetcs
MaKCMMasibHas MHTEHCUBHOCTb CBETA, MPOMNYCKAeEMOro Yepes aHannaartop, 0T MUHUMaNbHON?
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14. C nosepxHOCTM Caxu nnowanbio S=2 cM2 npu temnepartype T=400 K 3a spems t=5 MuH nsnyyaercs aHeprns W=83
L. Onpenenutb KO3OMPUUNEHT TENNOBOrO N3NYYEHNS € CaXM.

15. [1Ba NCTOYHMKA N3My4alOT CBET C AJIMHON BONHbI 375HM 1 750 HM. HaiTu oTHOWeEHWe nMnynbcoB OOTOHOB,
N3ny4YaeMbIx NEPBLIM Y BTOPbIM UCTOYHUKOM.

2. NTabopartopHbie paboTbl

Tembl 5,6,7,8,9

3ansitue 1. JlabopatopHas pabota €1. N3yyeHne pacnpeneneHns MarHUTHOrO Nons BAOMb OCU COneHouaa.
3aHsiTe 2. JlabopatopHas pabota €2. OnpeneneHne ropmsoHTaNnbHOM COCTaBNSIOWER MarHUTHOW UHOYKLMM
MarHMTHOro nons 3emnu.

3ansitne 3. [labopaTtopHas paboTta €3. M3y4eHne 3aTyxatowmx konebaHumi.

3aHaTue 4. NabopaTtopHas pabota €4. M3y4eHne cobCTBEHHbIX kKonebaHuii CTpyHbI.

3aHaTue 5. NlabopaTtopHas pabota €5. V3ydeHne aucppakumm ceeta.

3aHsiTe 6. JlabopaTtopHas pabota €6. 3yyeHre 3aKOHOB TEMNOBOMO U3NyHeHNs.

3aHsTue 7. JlabopatopHas pabota €7

3aHsitue 8. JlabopatopHas pabota €8. SkcnepruMeHTanbHoe NoATBEPX AeHMEe nocTynatos bopa. M3yyeHve sBneHus
gooToadppekTa.

3aHsTue 9. NlabopatopHas paboTta €9. MiamMepeHne CKOPOCTM CBETA C MOMOLbIO 1a3ePHOr0 CEHCopa ABUXEHUS .

3. TectupoBaHune

Tembl 5,6,7,9, 10

1. Ecnu B aneKTpr4eckoM none 3apsiKEHHOW METaNNMYeCKOon NNOCKO-CTH (BONM3UN He€) pacrnonoXeHb! ABE OONHAKOBLIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHoweHne notokos PE2 k PE1 pasHO?.

BAPVAHTbI OTBETOB: 1) 0,52) 0,71 3) 0,874)15) 0

2.CpaBHWTb NOTEHUMAbI TOYEK.

BAPNAHTbI OTBETOB: 1)p1< ¢2 2) p1= 2 3) p1>¢p2 4) ¢1>p3 5) p1<p3

3. Mpw Hanw4un 3apspos q1= 2 HKn, 2= 3 HKn, g3= -5 HKn, NOTOK BEKTOpa HANPSAXEHHOCTU 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. OctatouHas nonspu3oBaHHOCTb
(vHpykumsa D B Touke a ) (KO9puUMTMBHASA CUNa)CErHETOINEKTPUKA €7.. (B YCNOBHbIX eANHMLAX ) paBHa

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

5. MNpwn paspsioke koHOeHcaTopa, 3apsXXEHHOro 4o pasHocTy noteHuuna-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BbloenseTcs aHeprus ??..

BAPVAHTbI OTBETOB:1)200mk I 2) 360MkOx 3) 490mMk X 4) 640mk X 5) 900mMk X

6. Ha pucyHke paHa 3aBMCMMOCTb CUAbl TOKA OT HanpsxXeHus. MowHocTb, Bblaensemasn Ha conpoTusneHun npm U = 10 B
pasHa:

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

7. CornacHo Knaccuyeckol Teopun aneKTponpoBOAHOCT METANNOB YACNO CBOOOOHBIX 9NEKTPOHOB B 1 cM3 CBUHLA
paBHoO ?..

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 ONMHHBIX MPOBOLHMKA (puc) ¢ Tokamm |1= 2= 3. A B Touke C co3aatoT MarHUTHOE Mosie C MHOYKLMen
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 NPOBOAHMKA C Tokamu [1=2. A n 12= 3 A gnuHoin L= 10.cM B BakyyMe Ha paccTosHuu I= 2
CM Opyr OT Apyra B3avMOAENCTBYIOT C CUNIOA?

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
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 UMPKynauunst Bektopa
HanpPs>XXeHHOCTW MarHUTHOrO NOAS Mo 3aMKHY-TOMY KOHTYpyY L (puc.) pasHa ?.

BAPVAHTbBI OTBETOB:1)0,8 A2)-0,4A3)0,4A4)23A5)06A

12.B koHaeHcaTope emkocTbio C= 10nd npum paspsaake Yepes conpotmsneHne R= 2. OM 3apag ymeHblWNTCA 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. Ecnun nHaykums MarHMTHOro nons B napamarHeTuke ¢ = 1,002 pasHa B= 4 Tn, T0 HANpSXEHHOCTb MarHNTHOrO MON4
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 Ecnu B konebaTenbHOM KOHTYpe 3apsia Ha obknamnkax KoHOeHcaTopa U3MeHsIeTCs Mo 3aKoHy: g=13,5 exp(-3 t ) cos(16t
+ 11/4) (Kn), T0 B06POTHOCTb KOHTYpa Hnnaka k?.

BAPVAHTbBI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44
15. Echu B HeKOTOpOIZ cpene naHo BONNHOBOE ypaBHEHWe, TO nNokKadaTtenb NpenomMneHns sewectsa paBeH?
BAPUAHTbBI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,5 5) 1,56

PerucTtpaumonHblii Homep 10289262619 am PAEKTPOHHBH
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Ok3ameH

Bonpochbl k ak3ameHy:

5.MarHnTHOe none B Bakyyme.

1. MarHuTHoe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHne ons pacyera MarHuTHOro nonst NPsIMoro
TOKA.

2. 3akoH buo-CaBapa-/lannaca v ero npyMeHeHne nsg pacyeta MarHMTHOrO Nons B LIEHTPE KPYroBoro Toka.
3. MarHnTHOe none ABuXyllerocs 3apsaa.

4. 3akoH AMnepa. [eincteme MarHUTHOMO NONS Ha ABMXYWMACS 3apsa.

5. [BuXeHne 3apsXXeHHbIX 4acTuL, B MarHUTHOM rone.

6. Yckoputenu 3apsiXeHHbIx YacTuu. LInknoTpoH.

7. SdbdoekT Xonna.

8. 3aKkoH NOMHOro ToKa ANs MarHUTHOrO MONs B BaKyyme.

9. MarHnTHOoe none coneHomnga n Toponaa.

10. PaboTa no nepemeLieHno NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM MNofe.
6.MarHnTHoe none B BELLECTBE.

11. MarHuTHoe none B BelwecTse. MarHNTHbIE MOMEHTbI aTOMOB Y 9NEKTPOHOB.

12. lna n napa MarHeTunam.

13. HamarHnyeHHocTb. MarHutHoe none B BELWECTBE.

14. 3aKoH NONHOro ToKa A1 MarHNUTHOrO NONs B BELWECTBE.

15. deppomarHeTvku, nx CBOMCTBa 1 UX npupoaa.

7.0OCHOBbI TEOPUN 3NEKTPOMArHUTHOrO MONS.

16. SnekTpoMarHnTHaa nHaykums. Onbitel @apanes. Mpasuno JleHua.

17. OnekTpomarHnTHas nHaykums. Beisog 30C vHAYKUMM U3 3NEKTPOHHON TEOPUU 1 N3 3aKOHA COXPAHEHNS SHEpruu.
18. HpykTMBHOCTb KOHTYpa. CamonHaykuns. BaammHas nHaykums.

19. DHeprmsa MarHMTHOro nons.

20. BuxpeBsoe anekTpuyeckoe rnone.

21. Tok cMmelueHns.

22. YpaBHeHue Makcsenna n nx aHanus

8.9nekTpoMarHnTHble konebaHus.

23. 9nekTpuyeckuii konedaTenbHblil KOHTYP. CBOBOAHbIE 9N1EKTPOMArHUTHbIE KonebaHus.
24. OnekTpuyeckmnin konebatenbHblA KOHTYP. CBOBOAHBIE 3aTyXaloWwme aNeKTPOMarHUTHbIE KonebaHus.
25. dnekTpunyeckuii konebaTenbHblil KOHTYP. BbIHYy>X AeHHbIE 3NeKTPOMarHUTHbIE KonebaHus.
9.9neKkTpoMarHNTHbIE BOJHBbI.

26. CBoKicTBa 9N1E€KTPOMArHUTHbIX CBONCTB

27. OHepruns anekTpoOMarHUTHbIX BOMH.

28. VI3ny4eHune anekTpnyeckoro gunons.

29. llkana anekTpOMarHUTHbIX BOMH.

NHTepdepeHums ceeTa.

30 PacnpocTpaHeHune cBeTa Yepes rpaHuLy AByx cpen.

31UHTEphepeHuns ceeTa.

32. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb.

33. Ycnosue uHTepthepeHLUNOHHOro MakcMmMyma 1 MUHUMYMa.

34.NHTepdepeHumns ceeTa. PacyeT nHTEpdEPEHLNOHHON KapTUHbI OT ABYX NCTOYHUKOB.
35.NHTepdepeHLns cBeTa B TOHKUX MAEHKax.

Oundppakumsa ceeta.

36. Oudppakuus ceeta. MpuHumn MNonreHca-dpeHens.

37. Meton 30H dpeHens.

38.dndbpakuns dpeHens Ha Kpyrnom OTBEPCTUN.

39.dunppakuuns dpeHensa Ha KPYrioMm gucke..

40.Ondppakuma dpayHrodepa Ha AUPakLNOHHOR pelleTke.

41.dndppakums Ha NpocTpaHCTBEHHON peleTke. Popmyna

Bynbdha- Bparra

MNMonspusauns n gucnepcms ceeta.

42 lucnepcuns ceeta. DNEKTPOHHAsA Teopus aMcnepcumn ceeta.

43. Nonspusaumsa ceeta.

44.CTeneHb nonsipuaaumm.

45. 3akoH Mantoca.

4617.BonHoe nyyenpenomneHme. VIckycctBeHHas ontudeckas aHM3oTponus.
Tennosoe uany4yeHue.

47. Tennosoe uany4eHne n ero xapaktepmctukn. 3akoH Kupxrogoa.

48.3akoH CtetpaHa-bonbumaHa. 3akoH cMelweHns Bura.
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49.'vnotesa lNnaxka. ®opmyna MnaHka.

doTtoachdpekT. dphekT KomntoHa. [asneHuwe ceeta.

50.PoToadpthekT.3akoHbl OTOddEKTA.

51.YpaBHeHune DiiHwTelHa ons BHelWHero ooToaddekTa.

52..0nbiThl Jlebenesa. [asneHue ceeta.

53.BonHoBoe 06bsSICHEHME LaBNEHUs CBETa.

54 KBaHTOBOE 06BbSCHEHWE OaBNEHNS CBETA.

553chdhekT KomnToHa.

OCHOBHblE NONOXEHWS KBAHTOBOW MEXaHMKM.

56.KopnyckynsipHO-BONHOBOWM Ayannam CBOWCTB BellecTsa. Popmyna ae bponns.
57.CooTHoweHne HeonpeaeneHHocTen. Cneactsms U3 COOTHOLWEHWIA HEONPeaeNneHHOCTEN.
58.BonHoBas doyHKUNS 1 ee CTaTUCTUNHECKUNIA CMbICTT.

59.061wee ypaBHeHue LLpennHrepa. YpaBHeHue LpeanHrepa ans ctaumoHapHbIX COCTOSIHUIA.
60. MNMpUHUMN NPUYMHHOCTY B KBAHTOBOW MEXaHuKe.

61.CBobonHas yactuua.

62.Hactmua B 04HOMEPHOW NPSMOYroNbHOW " MOTEHUMaNbHON sme".

63.Mpoxox aeHne YacTumLbl CKBO3b NOTeHUMaNnbHbIl 6apbep. TYHHENbHbIR 300geEKT.
64.KBaHTOBbIN rapMOHNYECKUA OCUNANSATOP.

KBaHTOBas Teopms atoma.

65. MOMeHT nmnynbca B KBAHTOBOW MexaHuke

66.ATom Bogopona. KeaHToBble yncna.

67.0nbIT WTepHa n MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.

68.MNprHUUN HEPa3NNYMMOCTI TOXOECTBEHHbBIX HYaCTML,.

69.MpuHuun Maynu. PacnpeneneHune anekTpoHOB B aTOME M0 COCTOSIHUSAM.

70.CnekTpbl aToMOB 1 Monekyn. KombnHaLMOHHOe paccesiHue ceeTa.

OneMeHTbl M3NKN TBEPHOro Tena.

71.BbiHyxaeHHoe nanyyeHue. MpuHumn getanbHoro pasHosecus. @opmyna NnaHka
72.J1azepbl

73.9neMeHTbl KBaHTOBOW CTaTUCTUKM.

74..PacnpepneneHue anekTpoHOB NPOBOAMMOCTM B META/IE MO SHEPTUSM Npu abCONOTHOM Hyne. dHeprust depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHvne snekTpoHOB NPOBOAMMOCTU B METaNNe Mo 3HEpPrusmM.
75.Teopus TennoemkocTein ditHwTeiHa , Oebas.

76.3HepreTv|quKv|e 30HbI B Kpuctannax. Pacnpep,eneHVle 3NEKTPOHOB MO 3HepreTn4eCckmnm 30Ham. BaneHTHas 3oHa 1
30Ha NpoBOoANMOCTN. MeTtannsbl, ON3NEKTPUKKN 1 NONnynpoBOOHWNKW.

77 .NonynpoeogHukn.CobCTBEHHAS 1 MPUMECHAs NPOBOAUMOCTb NONYNPOBOLAHUKOB.
78.Paborta Bbixona. KoHTakTHasi pasHoCTb NOTEHLMANOB.

79.KOHTaKT 3neKTPOHHOrO 1 AbIPOYHOro NONYNPOBOAHUKOB (P-N MEPEXon) U ero BOMbT - aMnepHas xapakTepucTuka.
Anpo atoma.

80.0OCHOBHble CBOWCTBA 1 CTPOEHUE A4pa.

81.0Heprus ces3m soep.

82.9pepHble cunbil.

83.PagnoaktmeHOCTb .Bnabl paanoakTMBHOroO U3ny4eHus.

OneMeHTapHble YacTuubl.

84.YpoBeHb aneMeHTapHbIX YacTuL.

85. ®yHOameHTanbHbIe B3aNMOLENCTBUS.

6.4 Metoaouyeckue marepuansl, onpegensioLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUI, HaBbIKOB U (MNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl PopMMpPOBaHMS KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHO-periTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumnimHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyllas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOnNs LesTeNIbHOCTU, XapaKTepusyoLLux atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 2

TeKyLLUiA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 1 10
BbIMO/THAETCS B MMCbMEHHOM BMOE 1 cOaETCH npenogasartento. OLLeHI/IBaIOTCFI
BNafLeHne matepmanom no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopMe nnm C NCNONb30BaHNEM
KOMMNbIOTEPHBIX cpencTs. Obyyarowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 2 40
TECTOBbIX 3a4aHui. Ha BbiNnoNHeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMNIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMNINHBI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3afaHune (3afaHns) n BpeMmsi Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOW, MMCbMEHHON NN KOMMNbIOTEPHON
dopme. OueHrBaeTcs BnageHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABbIKU M YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELIEHUI NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TeKyLUi KOHTPOb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoilaeHHoro matepuana. Pabota 1 10
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenonasatento. OueHnBarTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BnaneHne
MeToaaMU, YMEHWNS U HaBblkW, HEOBX0OMMbIE N5 BbINOMHEHNS 3a0aHUIA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOASAT y4ebHble 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKTCA 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHve |TecTpoBaHUE NPOXOAUT B NMMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KoM4ecTBo 3 20
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblOENSeTcs (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KOonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMAUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON MNN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3afaHums) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNageHne MateprasnoM, ero CUCTEMHOE
OoCcBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NP

7. Nepeyenn odRiHHGE HRAHENHIMETIENERA KGRI SRRTNC HEBGRAMMBI nns ocBOEHMs AWCUNNNMHDI
(monyns)

7.1 OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc obweli couanku [Teket] = A Course in general pfysics. T. 1, MexaHuka. MonekynspHas gusuka:
B 3-x Tomax / V1. B. CaBenbes. - CaHkT-lNeTepbypr: NaHb, 2011. - 432 ¢.(100 ak3.).

2. Casenbes W. B. Kypc obweit gounsmku [TekcT]. T.2: SnekTpuyecTso n MarHeTuaM. BonHel. Ontuka. - 10-e nsg., crep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 3k3.).

3. CaBenbes W. B. Kypc obuwein gousmknm [TekcT]. T. 3, KBaHToBas ontuka. ATomHas couanka. duavka 1sepnoro Tena.
®du3rka aTOMHOro AAPa U ANEMEHTapPHbIX YacTumy: y4ebHKK ans By3os: B 3 1. / U. B. Casenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 ak3.).

4. Tpocpumosa T.U. Kypc comauku [TekcT] : y4ebHoe nocobue ons NHXEeHepPHO-TEXHUYECKMX CneLnanbHOCTel By30B /
T.W. Tpocpumosa. 10-e n3ga., nepepad. u gon .? Ekatepunbypr : ATI1, 2016. - 560 c¢.(35 ak3.).

5. Kypc comsmku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HAL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicliee
obpasosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum poctyna:
http://znanium.com/catalog/product/375844
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6. emunayeHko B. V. dnsurka [SnekTpoHHbIl pecypc] : yuebHuk / B. . OemuayeHrko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mockea: MH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum pocTyna:
http://znanium.com/bookread2.php?book=469821.

7. KysHeuos C. N. Kypc cmsnkn ¢ npumepamm pelwenuns 3anad. 'dumsnka KOHAEHCUPOBAHHOMO COCTOSHMS' [ONEKTPOHHbI

pecypc] : yuebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - ToMck: HaumoHanbHbIl nccnenoBaTenbckuin ToMckui
nonuTexHnyecknii yHneepcmutet, 2011. - 47 c. - Pexum goctyna: http://znanium.com/go.php?id=417650

7.2. OononHutenbHaa nuteparypa:

1. Bagoun [. B. duauka [TekcT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BacouH. - 2-e usga., non. - Kasawb : M3an-8o

MOwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpexaM. ykas.: ¢c. 445-459. - Mpwn.: c. 432-444. - Pek. MO. -
B

nep. - ISBN 978-5-4233-0032-6.(100 3k3.).

2. BacouH . B. dusmka [TekcT] yueb. nocobue ons cTya. nHxeHepHolx cneu./ . b. BaduH. - 2-e nsga., gon.. - KasaHb :
N3n-8o MOuH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnwuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.).

3. Bpybnesckas I'. B. ®uauka. MpakTtrkym [OnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuyapeHko, A. B. MinblowoHok. - Mockea: MH®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 [SnekTpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5.NnblowoHok A. B. duanka [OnekTpoHHbIn pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oH4apeHko. - Mockea : 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 obuei conankm [OnekTpoHHbIi pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgoctyna: http://znanium.com/go.php?id=443435

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

Casenbes W.B. Kypc o0buweli douavku. B 5-u 11. Tom 3. MonekynsipHas conauka 1 TepMoanHamMuka [Snek-TpoHHbI pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-INeTepbypr : NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

LOpabosny K. H. durauka [OnekTpoHHbIin 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

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, A. A.
MoH4yapeHko. ? Mockea : MIHDPA-M, 2013. ? 600 c. ? (Beicwee obpazo-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pabot MeToaounuyeckue peKkomeHgauum

nekumum OcylwecTBASIETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHMWE NeKUMiA. HEeNOHSATHbIE MOMEHTbI
oTMevaroTcs 3apaHee.lNo okoHYaHUW nekumin 3aaatoTcst BONpock! npenoaasatento. Joma
NPOV3BOLMTCS LeTalbHOE N3y4YeHUe NeKunii 1 oOpMyNMPOBKa NOCNEayOWMNX BONPOCOB
npenogasatento. Npon3BoanTCS N3y4eHNe PEKOMEHLOBAHHON NMTEpaTypbl MO TEME NEKLUIA.

npaktuyeckne | MeTtoomyeckue ykasaHusl K NpoBEASHNIO NPaKTUYECKUX 3aHATUM Mo ousnke.

3aHATUA 1. Ha nepBOM 3aHATUM CTyOeHTaM nNpegnaraetca nurepartypa u matepuasbl B S1eKTPOHHOM BUE
LN Nocnenyiowero NpoBeAeHNs NPakTUYeCKX 3aHATUIA 1 CAMOCTOSTENbHOM paboThl.
2. Ha nocnepytolmx 3aHATUAX CTYOEHTHI pellaroT 3a0a4m no npeacTaBneHHbIM Temam.
3. AKTVBHOCTb CTYyEHTOB MoOLWpPSeTCs npenonaeatensm bannamu.
4. CymMmapHbIli 6an, KOTOPbI BbICTABASIETCS CTYAEHTY 32 NPOBeAEHUE NPaKTUHECKMX 3aHSTUM,
cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 NOCELEHNE 3aHATUIA 1 aKTUBHOE y4acTue CTYOEHTOB
B NPOBEOEHUN 3aHATUIA.
MeTonanyeckune ykasaHusi K caMocTosITeNbHOM paboTe CTyAeHTOB
1. CTyLeHTbl U3yyaloT MeToamnyeckre nocobus, HanucaHHble NpenoaaBaTensMy Kadenpsbl
PU3NKWN.
2. CTyOeHThl M3yyaloT pekoMeHOoBaHHYIo nnuTeparypy, Kotopas npeacraeneHa B 4.10.
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Bup pa6ort

MeToauyeckune pekomeHpauum

nabopaTtopHble
paboTbl

MeToonyeckune ykasaHus K BbIMONHEHWIO NabopaTopHbIx paboT no ouanke.

1. Ha nepBOM 3aHATMM CTyAEeHTHI pacnpenensitotcs B bpuranbl no 2-3 Yenoseka As BbiNoNHEHUS
nabopaTtopHbIX paboT, U UM onpenensieTcs nepeveHb BbINOMHAEMbIX PaboT U3 NpeLcTaBNEHHOMO
Bbilwe (4.2) cnucka.

2. Mepen BbINONHEHNeM nabopaTopHOA PaboTbl CTYAEHTbI LOMKHbI U3Yy4UTb METOANYECKNE
yKasaHus K nony4yeHHbIM nabopatopHbiM paboTam Afs rpaMOTHOMO UX BbINOMHEHUS

3. HenocpencTBeHHO nepen BbINONHEHEM NabopaTopHOi paboThl CTYAEHTbI NPOXOAAT ONpPOC No
BbISSCHEHMWIO CTENEHU MX MOAFOTOBNEHHOCTM K BbINOMHEHMIO nabopaTopHoii paboTbl ¢
nocneayowmm AoNyCKOM.

4. B cnyyae ponycka CTygeHTbl , UICNONb3ys MeTognyYeckme ykasaHms, ONXHbl BbINONHUTb
npencrasneHHylo nabopartopHyio paboTy 1 nokasaTtb NpenoaaBaTtento Nony4yeHHble
3KCnepuMeHTasbHble OaHHbIe.

5. Cnepnytowwumii aTan - HaNUCaHWe oT4eTa No AaHHoOM nabopaTtopHoi paboTe.

6. B panbHenweM JaHHbIR OTYET NPeacTaBUTb NpenoaaBaTento n 3alunTnTb.

7. B 3aBMCMMOCTM OT 3HAHWIA CTyAeHTa NpenoaBaTtenb BoicTaBnseT 6ann 3a faHHyo paborTy.

caMoCTosTeNbHas
paboTa

Joma npon3BoguTcs fetanbHoe U3yYeHne nekumin n oopMynpoBka NocnenyoLwmx BOnpocos
npenogasatento. Npon3BoanTCS N3yYeHNe PEKOMEHAOBAHHON NMTEpPaTypbl MO TEME NEKLUIA.
NayuatoTcs nononHuTenbHblE pasnenbl ouanku, pekoMeHoyemble npenogasatenem. MNposogutcs
aHanM3 nayyaemblx OUNYECKMX 3aKOHOB. POPMYyNUPYIOTCS BOMPOCHI. 3a4aBaEMbIE HA NEKLNSX.

KOHTpOnbHas
paboTta

|_|pOI/I3BO,EI,I/ITCFI noaroToska K HanMcaHuMo KOHTpOJ'IbHOI7I pa60TbI. I'Ipomsso,uMch netanbHOe
n3yveHune nekumn n popMynpoBka nocnenyowmx BoONpocoB npenonasartento. I'Ipomsso,umcsi
n3yveHune peKOMeH,D,OBaHHOIZ nmtepartypbl No TemMe nekuumn. I/I3yqa|0Tcs| OONONMHNTENbHbIE
pasnenbl pusnkn, pekoMeHoyeMble npenoaasaTtenem. HDOBO,EI,I/ITCH aHan3 n3dy4aemblx
pur3nyecknx 3akOHOB.

TecTMpoBaHue

TecTupoBaHve NPOXoauT B NMUCbMEHHON (DOPME UMK C NCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmnincs nonyyaeT onpeaenéHHoOe KONMYecTBo
TECTOBbIX 3aAaHuii. Ha BbINONHEHWE BbIAENAETCS (PUKCMPOBAHHOE BPEMS B
3aBMCUMOCTM OT KONM4yecTBa 3anaHuii. OLueHKa BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLLEHTA NPaBUIBbHO BbINONHEHHbIX 3a0aHNI. €

3a4er

[MooroTtoBka K aK3ameHy (3a4eTy)

1. O3HaKOMUTBCS C MEPEYHEM BOMPOCOB AJ151 3k3aMeHa (3a4eTa)

2. BH/MaTenbHO Npo4YnTaTh U OCMBICIIUTL PEKOMEHL0BAHHYIO NUTEPATYPY, KOHCMEKT NEKLMIA.
Bblyuutb Bce comanyeckme chopmynbl N0 NPOALEHHBIM TEMaM

3. Ok3aMeH (3a4eT) No hrsrke NPOXOAMT B MUCbMEHHON hOPME U AOMXEH coaepXarb:

- onpeneneHne OCHOBHbIX (OM3NYECKMX BENVNYUH (B aHANUTUYECKOW N TEKCTOBON COOPME);

- NSl BEKTOPHbIX BENMYMH LOMXHbI ObITb ONpeaeneHsl kak Moaynb, Tak U HarnpaBneHue;
-00OPMY/IMPOBKY OCHOBHbIX 3aKOHOB (OU3MKM (B aHANUTUYECKON U TEKCTOBOI (DOPME); MPU 3TOM
HeobX04MMO faTb onpeneneHne U3nNYeCKNX BENNYNH, BXOAAILNX B (OOPMYIMPOBKY 3aKOHA;
PUCYHOK, MOSICHSKOWMIA OTBET HA BOMPOC

5. PeweHve 3aaay cHauyana cnefyet ocywecTBumTb B 0bueM Buae (B 6ykBEHHbIX 0603HAYEHNSX),
MONy4nTb PaCUETHYO OOPMYyNy 1 3aTeM NPOU3BECTU YMCTEHHbIA pacyeT B eanHuuax CA.

9K3aMeH

MonroToBka K aKk3ameHy (3a4eTty)

1. O3HaKOMUTBCS C MEPEYHEM BOMPOCOB 415 9K3aMeHa (3a4eTa)

2. BHMMaTenbHO NPOYNTaTh U OCMBICTIUTL PEKOMEHI0BAHHYIO NIUTEPATYPY, KOHCMEKT NEKLUMIA.
Bblyuutb Bce chmanyeckme chopMynbl MO NPOALEHHBIM TEMaM

3. Sk3aMeH (3a4eT) No huauke NPOXoaUT B MUCbMEHHOW (OOPME 1 LOMXEH COAepXaTb:

- ornpeneneHne OCHOBHbIX (PN3NYECKMX BENVNYUH (B aHATMTUYECKOWA N TEKCTOBON (DOPME);

- NS BEKTOPHbIX BENMYMH JOMXHbI ObITb OnpeaeneHsbl Kak Moaynb, Tak U HarnpaBneHue;
-(DOPMYNMPOBKY OCHOBHbIX 32KOHOB (OU3MKM (B aHANNTUYECKOI U TEKCTOBOIN DOPME); MPU 3TOM
HeobxoaMMO faTthb onpeneneHne PU3NHECKUX BENUYMH, BXOASLWMX B (OOPMYIUPOBKY 3aKOHa;
PYCYHOK, MOSICHSAIOWMIA OTBET Ha BOMPOC

5. PeweHve 3a8ay cHavana cnefyeT ocylecTBuTb B 0blem Buae (B BykBeHHbIX 0603HAYEHNSIX),
NONy4NTb PACYETHYIO OOPMyNy 1 3aTeM NPOU3BECTU YNCNEHHBIA pacyeT B egnHuuax CA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHwue aucumnnuHbl "dusuka” npeanonaraet UCNoNb30BaHWe CNeayloWwero NporpaMMHoOro obecneyeHns v
MHOPOPMALIMOHHO-CMPaBOYHbBIX CUCTEM:
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OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT ogoucHoro nporpammHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToanveckas nutepatypa s JaHHOW AUCUMMNAUHBI UIMEETCS B HANIMYUK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
" bubnnoPoccuka", [oCcTyn K KOTopoW npepoctaeneH obydyatowmmes. B 36C " bubnuoPoccuka " npeacTtasneHbl
KOMNeKLMM akTyanbHO Hay4HOW 1 y4eBHO nuTepaTtypbl NO ryMaHMTapHbIM HaykaMm, Bkoyarowme B cebsi nybnukaumm
BEOyLNX POCCUACKMNX N30ATENbCTB NyMaHUTAPHOW NUTEpaTypbl, N30aHNS HA aHTIMACKOM S3blKe BEOYIUNX aMePUKAHCKUX
N eBPOMNENCcKMX N30atenbCcTs, a TakXe peakue 1 ManoTMpaxHble U3aaHns POCCUNCKUX permoHanbHbix By3os. 9b6C
"BrnbnmoPoccurka" obecrnednBaeT WMPOKUIA 3aKOHHBIN OOCTYyN K HeobxoauMbiM ansi obpasosaTtenbHOro npouecca
N30aHNSM C UCMONb30BaHNEM UHHOBALIMOHHbBIX TEXHOMOMMIA 1 COOTBETCTBYET BCEM TpeboBaHMsAM dheaepanbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFrOC BO) HOBOro NokoneHus:.

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMUNAUHBI IMEETCS B HANNYMK B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyN K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
N3paTtenbcTea "MaHb" obecneynBaeT JOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSIM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHbBIX HAMPAaBNEHUI C COBNIOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

YyebHo-MeToanyeckas nutepatypa ons AaHHOW OUCUMMNINHBI UIMEETCS B HAaNM4MmM B 3N1IeKTPOHHO-6MBNNOTEYHO cucTeme
"KoHCynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW NpenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT cTyOeHTa" SBNSeTCs 3NeKTPOoHHON BubnunoTtedHoi cuctemoit (36C), npenoctasnstoweli 4ocTyn
yepes ceTb VIHTepHeT Kk y4ebHo nutepaType 1 OONOAHUTENbHBIM MaTepuanam, NprobpeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doedepanbHbIX FrocyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHAAPTOB BbicWwero 06pa3oBaHUsl K KOMNNEKTOBaHMIO 6MBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopmMmnpoBaHns PoHO0B OCHOBHOM 1 OOMNONHUTENBHOW NUTEpPAaTypbl.

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUsl 06pa3oBaTeNnbHOro
npowecca no gucuunianHe (Moayo)

OcBoeHne gucumnnnnHbl "®unsmka” npegnonaraeT NCNOMb30BaHNE CNEAYIOWEro MaTepuanbHO-TEXHUYECKOrO
obecneyeHus:

MynbTMeauiiHas ayautopusi, BMECTMMOCTbIO 6Gonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C EOMHOM CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOV3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano MHpopMaLmm, NofyvyeHnst U nepenadmn anekTpoHHbIX
[OKyMeHTOB. Trvnoeas KoMnaekTaums MynbTUMEANAHON ayAUTOPMM COCTOUT M3: MyTbTUMEAUAHOMO NPOEKTOpPa,
aBTOMAaTU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe NHTePakTUBHOM TPUBYHbI
npenonaBaTens, BKIOYaoWen Ta4-CKpH MOHUTOP C AMaroHanblo He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHUYECKMN xapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), KoHpepeHL-MUKPOGIOH,
6ecnpoBoAHON MUKPOGIOH, Brok ynpasneHust obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens siBnseTcs KNoYeBbiM 31EMEHTOM YyrpaBieHns, 06 beANHSIOWUM BCE YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT MONTHOLEHHbIM pabo4nM MecToM npenoaasatens. Mpenoaasatens UMeeT BO3MOXHOCTb
fIerko yrnpaensiTe BCEl CUCTEMOW, He 0TX0As OT TPUBYHbI, 4TO MO3BONSIET NPOBOAUTL NIEKLIMU, NPAKTUYECKNE 3aHSTUS,
npeseHTaumm, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOI Harpyskin obydatolmxcs B yA06HOR 1 [OCTYMHOM
LNt HUX oOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeacTB 06y4eHus, B TOM YACIE C UCMONb30BAHNEM B
npotiecce o0byyeHns BCex KOpnopaTMBHbIX pecypcoB. MynbTuMeanitHas ayaAMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B ceTb UHTepHeT. KoMnbioTepHoe 06opynoBaHMEM MMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHue.

KomnbloTepHbIii knacc, npeacTtaBnsowmin coboit paboyee Mecto npenoaaeatenst U He MeHee 15 paboynx MecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHBIA CTOM, CTYN, MEPCOHAbHBIA KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxaplii KOMMbIOTEP UMEET WNPOKOMONOCHLIA BOoCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHBI K
KoprnopaTuBHOW komnbtoTepHo cetn KDY n HaxopAaTcs B €AMHOM LOMEHE.

CneumanusmpoaHHas nabopaTtopusi ocHalleHa 060pynoBaHueM, HEO6X0AMMbIM NSt TPoBeaeHNst nabopaTopHbIX pabor,
npakTn4eckmnx 3aHATU U CaMOCTOSTENBHOM pa6OTbI no oTAenbHbIM gUCUMNINHaM, a TakXke nNpakTuk n
Hay4YHO-MCCenoBaTenbekoi paboTel obyyatowwumxcs. Jlabopatopust paccyntaHa Ha OAHOBPEMEHHYO paboTy
06yyatowWmxcs akafeMnyeckori rpynnel AiMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA PYKOBOLCTBOM COTPYAHMKA
YHVBEepCcUTeTa, KOHTPONMUPYIOLLEro BbiNOSHEHWE BMAOB y4ebHoi paboThl 1 cobntofeHne npasun TexHukn 6esonacHocTy.
KauecTBEHHbIN 1 KONMYECTBEHHDBIN cOCTaB 0O60PYAOBAHUS 1 PACXOAHBLIX MaTePManoB onpenenseTcs crneumdmrkon
06pasoBaTebHbIX MPOrpaMM.
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Mporpamma aucumnnmHbl "®nsuka”; 23.03.02 HaseMHble TpaHCNOPTHO-TEXHONOMMYECKE KOMMEKChI; CTaplumii npenoaasatens, 6/c
Kapnosa M.H.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBEeAEHUS nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CAMOCTOSTENbHOM PaboThbl N0 OTAENbHBIM AUCLUMIMHAM, @ TakXe NPakTUK 1
Hay4Ho-nccneposatenbckol pabotel obyyatowwmxcs. Jlabopatopus paccyMTaHa Ha 0AHOBPEMEHHYIO paboTy
obyyalowmxcs akaaemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOLLETO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHme npasun TexHUKKM 6e3onacHoCTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCcTaB 060PYL0BAHNS 1 PACXOAHBIX MATEPUAIOB ONPeLENseTcs CneLnguKon
o0bpa3zoBaTtenbHbIX MPOrpPamMm.

CneuvannsmposaHHas nabopatopusi ocHalleHa obopynoBaHneM, Heo6Xx0aNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npaKkTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no oTAenbHbIM gUCUMNANHaM, a TakXxke NpakTuk n
Hay4YHO-MCCenoBaTenbekoi paboTol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatolwmxcs akafeMnyeckor rpynmnel AiMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHVUBEepCcUTETa, KOHTPONMPYIOLLErO BbINOSHEHWE BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KauecTBEHHbIN 1 KONNYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBLIX MaTePManoB OnpenensieTcs cneumdmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YaoWwmMMICs MHBAIMAAMI U INLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCcMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnamu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

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

- NPYMEHeHre AUCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl oby4atollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeAeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PYMEHEHNe ONCTAaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA ONs OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolMMcs UHBANUAOM UK NINLOM C OrPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 23.03.02
"HazeMHble TpaHCMOPTHO-TEXHONOrMYeckne KoMnaekeol" 1 NpPoguno NoaroTosk ABToMobunu .
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