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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCKuX,

©CTECTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMWYECKIMX) ONS MOSHTUGUKaLNUN,
POPMYNNPOBAHUS U PELLEHNSI TEXHUYECKUX U TEXHONOMMYEeCKUX npobdnem
QKCMyaTauuy TPaHCNOPTHO-TEXHONOMMYECKUX MaLWWH 1 KOMMIEKCOB

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE NOHATUA, 3aKOHbl U MOOENN MEXaHUKWN, SNEeKTpnyecTBa N MarHeTn3ma, KonebaHwuii n BOJIH, KBAHTOBOM
hunsnkn, CTaTUCTMYECKom pusukn n TepmMoanNHaAMUKNA.

JonxeH ymeTb:

- MCMONb30BaTb OCHOBHbIE MPUEMbl 06PaboTKM aKCNEPUMEHTANBHbBIX AaHHbIX; PelaTb TUMOBbIE 3a4a41 MO OCHOBHbLIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
U pelleHnm npobnem.

JlonxeH Bnagetb:

- MeToAaMu 3KCNepUMEHTaNIbHOr0 NCCnenoBaHus B ouamnke (nnaHMpoBaHme, noctaHoska 1 obpaboTka
9KCNEpPUMEHTA).

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHATb Pe3ynbTaTbl OCBOEHUSI AUCUUMINHBI B MPOCDECCUOHANBHOM OeSTeNIbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynu)" 0CHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammel 23.03.03 "SkcnnyaTaums TPaHCNOPTHO-TEXHONOMMYECKMX MaLUH U KOMMNEKCOB
(ABTOMOBUNBHBIN cepBuc)" 1 oTHocUTCSs kK 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOeNiIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 24 4aca(oB), B TOM YucC/e nekuun - 8 Yaca(oB), MpakTudeckume 3aHaTus - 8 yaca(os), nabopatopHble
paboTbl - 8 4aca(oB), KOHTPO/b caMocToATENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 148 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 8 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCUUMNMUHLL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOW paboThbl,

Pa3penbl oucumnnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl

1 Tema 1. Pnsnyeckme OCHOBbI
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMog?ﬁ,g;anaﬂ
e | pagora

5 'Eroemiab?. MexaHunuyeckne konebaHus u 1 1 1 > 15
o [fova s Moreqmrpran prsnan |4 [ [ : i
o [foua s Srespocraraca HEREE : s
5. [Tema 5. SnekTpoamHammka 1 1 1 0 15
e HEEEE : s
va Iﬁ:ﬁ(z. BonHoBas v kBaHTOBas 5 1 1 o 17
8. ;In'g)n::HBM.K(V?CHOBbl KBAHTOBOM 5 0 0 0 17
9. 'TI';:A; 9. ®usnka atoma 1 TBepaoro 5 1 1 0 17
to[[ore 0. Suonca ap 2 [ o | o : :

Utoro 8 8 8 148

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. Pusnyeckme oCHOBbI MEXaHUKM

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpalarenbHoro AsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW M IMHEAHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNe
mMaTtepuanbHOM TOYKHN).

OcCHOBbI AMHAMKKMW.

| 3akoH HbtoTOHA, NHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKeE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprusi Tena. CBsSi3b MEX Y CU0IA 1 NOTeHUManbHOM
aHepruei. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MomeHT nmnynsca. KnuHetudeckas sHeprus spawenns. MomeHT nnepunn. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpaLlaTenbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHns MOMEeHTa UMnynbea.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 CNeacTBns U3 Hero: 3aMeieHne BpeMeHU, CokpaweHme aMHbl. 3akoH
cnoxeHms ckopocTteri B CTO. Penatnsnctckuini umnynbc. 3 suga sHeprum B CTO.

Tema 2. MexaHnuyeckue kone6aHUsA v BONHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckme HesaTyxatowme konebaHus. CnoxeHune rapMoHnyeckux konebarmin. CeoboaHble
3atyxatowme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4eckne BONHbI.

XapakTepuCTuK/ MEXaHNYeCKMX BONH. YpaBHeHue beryweit BonHbl. CTosiune BoNHbI. BonHoBoe ypaBHeHwme. MnoTHOCTb
SHepruwn. NMNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasi ousuka v TepMmoanHamMmuKa

MonekynsipHo-knHeTnyeckas teopmsa (MKT) noeanbHoro rasa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 13 21. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNSA naeanbHOro rasa.
dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa cBoboaHoOro npobera Monekyn.

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopocTtam. PyHkUna pacnpeneneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn ceoboabl Monekyn. AgnabaTunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3NeKTpU4eCKUn ToK

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiumsa sektopa . Teopema ["aycca B Bakyyme. KoHgeHcatop. [MpoBogHuKN.

OnekTpuyeckoe none B BEWECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapuaauus. MonapunsosaHHoOCTb. Teopema [Taycca ong ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrnsa NEKTPMHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsaxeHue Ha ydacTtke 1-2. 3akoHbl OMa nns 04HOPOAHOrO U
HEOQHOPOAHOr0 Y4acTKOB B MHTErpanbHON 1 anddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B Bakyyme.

WNHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin momeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauuns sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. Pabota MarHUTHOro nonst. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. iHoyktneHocTb. CamMonHOyKLUS.

MarHuTHoe none B BeELECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcCHOBbI TEOPUN 3NEKTPOMArHNUTHOMO MONS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON u gudbdpepeHLumansHON
hopmax, nx gon3anyYeckunin CMbicn.

Tema 6. dnekTpoMarHUTHble KonebaHus U BOMHbI

OnekTpoMarHMTHble KonebaHus.

OnekTpoMarHuTHble BOMHbI. ['eHepauns aneKTPoMarHUTHbLIX BOMH. Y paBHEHME 3NeKTPOMarHWTHbIX BOMH. [padpnueckoe
n306paxeHre aNeKTpoMarHnTHoO BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONH. BonHoBOE ypaBHeHMe u
CKOPOCTb PacrnpoCTPaHeHsi 3NeKTPOMarHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOJSH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdbepeHunmn. VIHTepdepeHums ceeTta oT
pasfnyHbIX 06EKTOB.

Ondppakums ceeta.

MpvHumn lMoireHca-dperens. Meton 30H ®peHens. dndpakuum PpeHens n GpayHrodepa 0T pa3nunyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n gucnepcus ceeta.

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIin ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe nanyyeHve.

XapakTepucTukm TennoBoro nanyvyeHns. 3akoHbl Knpxroga, CtredoaHa-bonbumana, BuHa. T'unoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas NUpoOMeTpums.

doTtoacpdpekT. ekt KomntoHa. [aBneHme ceeta.

3akoHbI BHeWHero gootoadppekTa. YpasHeHne SiiHwTerHa ang gootoadpdpekTa. MNpumeHeHns cpotoadbdpekTa. Sdpdoekt
KomntoHa. Macca u umnynec cpotoHa. dasneHue ceeTa. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHNS KBAHTOBOW MEXAHWKM.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Mmnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel MeliseHbepra. Obuwee ypaeHeHue LLpeanHrepa. BonHoBas
doyHKUMS. YCNoBNS, HaknaabiBaemble Ha BONMHOBYO (pyHKUMIO. YcnoBme HOpMnpoBkn. CTaumMoHapHOe ypaBHEHNE
WpenunHrepa.

LBuxeHne cBoboaHON YacTuLbl. INEKTPOH B OAHOMEPHbIA NOTEHLMUANBbHOM siMe. TyHHENbHbI 3hdDEKT, KBAHTOBbIN
ocumniaTop.

Tema 9. Pusnka atoma u TBepaoro Tena
KBaHTOBas Teopusd atoma.

Moctynatel Bopa. OnbiT ®paxka u Mepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHVKe: KBaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmuoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. duauka saapa U 3NeMeHTapHbIX YacTuL,

XapaKTepI/ICTI/IKI/I agpa. 3Hepr|/|;| CBA3M Aagpa. ,El,ecpeKT maccol. Mogenu agpa. PannoakTtneHoe nany4yeHme n ero snabl.
I'IpaBVlna cMeleHns. 3aKoH pannoakTnBHOro pacnaga. Peakunn openeHusa n cuHTesa anep. qupre Tnna
pyHOaMeHTanbHbIX B3aMMOOENCTBUI 3NeMEHTapHbIX HacTul,. AHTNYaCTUUbI. KnaccmopleauM;l 3NIEMEHTAPHbIX YacTunl,.
['mnotesa o KBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVUTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHWI 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerta, nporpamMmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO YYpeX AeH s
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCMTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX ooOpMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

. MexaHuyeckue konebaHnst 1 BONHbI
. MonekynsipHas douavka u TepMoLMHaMmKa

3 |nomawHee 3apaHue [OlK-3

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3pernbl) AUCLUNNUHBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. dn3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckmne konebaHuns 1 BONHbI
1 KoHTponbHas OrK-3 3. MonekynsipHas pusmka n TepmoamHammnka
paboTa 4. dnekTpocTatuka n aneKTpuYeckmin ToK
5. OnekTpoanHammka
6. OnekTpoMarHuTHole KonebaHns 1 BOMHbI
1. dun3nyeckre OCHOBbI MEXAHUKN
2. MexaHuyeckmne konebaHuns 1 BONHbI
> NabopaTopHble OMK-3 3. MonekynsipHas pusvka n TepmoamHammnka
paboTbl 4. DnekTpocTaTvka 1 aneKkTpnYecKuii Tok
5. OnekTpoanHammka
6. OneKTpoMarHuTHole KonebaHus 1 BOMHbI
lMnucbmeHHoe 1. dun3nyeckme OCHOBbI MEXAHWUKN
2
3
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
3adver OK-7, OlNK-3
CemecTp 2
TeKyLLMI KOHTPO/Tb
7. BonHoBas n kBaHTOBas onTuka
1 KoHTponbHas OrMK-3 8. OCHOBbI KBAHTOBOW MEXaHWKM
paboTa 9. dusmka aToma u TBEpPOOro Tena
10. duamka sopa n SNeMeHTapHbIX HYacTuL
7. BonHoBas n kBaHTOBas onTuka
5 NabopaTtopHbie OnMK-3 8. OCHOBbI KBAHTOBOW MEXAHWKM
paboTbl 9. dusmka atoma u TBEPAOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTul,
T o
MaLH HK MK- :
3  |nomawHee 3apame (OMK-3 9. dusmka aToma u TBEpOOro Tena
10. duamka sopa n SNeMeHTapHbIX YacTuL
3adver OK-7, OlK-3

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX ITanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

npasunbHo. NpossneHa
npesocxoaHas
TeopeTuyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBO€eHbl. PesynbTar
nabopaTtopHoit paboTol
MOMHOCTbIO
COOTBETCTBYET €€
uensim.

MposiBneHa xopowas
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
1 YMEHWS B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoii paboTol
B OCHOBHOM
COOTBETCTBYeET eé
Lensam.

B OCHOBHOM npasunnbHO.

NCnonb30BaHbI
npasunbHO. NpossneHa
yLOBNEeTBOpMTENbHASA
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHUS 4ACTUYHO
OCBOeHbl. Pesynbrar
nabopatopHoit paboTbl
4acTUYHO
COOTBETCTBYET €€
uensm.

HenpaBWibHO.
[MposiBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckas
MOAroTOBKa.
Heobxonnmble HaBbIKY
N YMEHUSI HE OCBOEHDI.
PeaynbTar
nabopaTopHoit paboTol
He COOTBETCTBYET €€
LensM.

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6oree 4eM HaMonoBMHyY. [MEHEE YeM HaroNoBuHY.| 1
MpoaeMoHCTpMpoBaH  [3agaHui. MpucytcTayoT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble oWmnbKu. HeyLn0BNETBOPUTENBHBIN
BNafeHns MaTepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCTpMpoBaH  |ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBI  (MaTepuanom.
NpPeBOCX0AHbIE MpooeMOHCTPUPOBAH  |yPOBEHb BNaAEHNS MposiBneHsbl
CnocobHOCTM XOpOoLWWniA ypOBEHb MaTepuanom. HeLoCTaTOYHbIE
NPUMEHATb 3HaHWA 1 |BnageHus matepuanoM. (MposiBneHbl HU3KNe cnocobHoCTM
YMeHMsI K BbiNoNiHeHuo |MposiBneHbl cpegHne  [cnocobHoCTm MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINMOMHEHNIO
MPVUMEHSTb 83HAHUSA U [YMEHWS K BbIMOMHEHWIO |KOHKPETHBIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHui.
KOHKPETHbIX 3a0aHUI.
Nab6opatopHble |O6opynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MeToabl MICNONb30BaHbl |METOAbl UCMONb30BaHbl (METoAbl YacTUYHO MEeToAbl UCMOMb30BaHbI 2
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,ElCTOFILI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
CemecTp 2
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbiNOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
nomalluHee BCE 3aJaHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeylOT cepbésHble oWwmnbKy. HeyLOBNEeTBOPUTENbHbIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
NPeBOCXOAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanoM. |lpossneHbl HU3kue crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NPUMEHATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHUS K BbIMNOMHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a4aHuniA.
YMEHUS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNWUTb MO OKOHYaHUN YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AncumninHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 1

TekyLUA KOHTPONb
1. KoHTponbHas pabota
Tembl 1,2,3,4,5,6

TeMbl:

O©ooNOOOTh~WN =

10.
11.

. KuHematunka matepmanbHoOM To4KM
. InHamuka matepuanbHON TOYKN

. MexaHunueckas pabota u aHeprus
. MexaHwvka TBEpooro tena

. PenstnBuctckas mexaHmka

. MKT npeanbHoro rasa

. SIBneHuns nepeHoca

. OCcHOBbI TEPMOOUHAMUKN

. MexaHn4eckune konebaHus
MexaHunyeckme BOMHbI
OnekTprYEeCKoe None B Bakyyme

12. OnanekTpukn

13.
14.
15.
16.
17.
18.
19.
20.

MpoBoaHMkK. KoHaeHcaTopbl
OHeprmsa 3apsaXeHHbIX CUCTEM
OneKTpnYECKmMin TOK
MarHuTHoe none B Bakyyme
MarHuTHoe none B BelecTBe
OnekTpoMarHMTHas UHByKuus
OnekTpoMarHuTHole konebaHus
OneKkTpoMarHUTHble BOMHbI

MNpumepbl 3a0aHwniA:
3apgadya 1. Ban B Buae CniowHoOro uunmHapa maccori mi=10 Kr HacaxeH Ha ropu3oHTanbHy ocb. Ha umnnHap HamoTaH
WHYP, K CBOBOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmM yckopeHuem a byneT onyckatbes rups,
ecnu ee NpeaoCcTaBuUTb camoii cebe?

CrpaHnua 10 ns 21.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

3apava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BbICTPEN BEPTUKANbHO BBEPX. OnpeaenuTs BeICOTY h, Ha
KOTOPYIO NMogHMMaeTcs nyns Maccoi m=20 I, ecnv NpyXnHa XecTKocTbio k=196 H/M bbina cxarta nepeq BICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeub.

3apaya 3. PakeTa yctaHOBMEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BEpTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMaNbHON CKOPOCTM V1, COOBLLEHHO pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU Ha PACCTOSIHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe CWibl rpaBMTaUMOHHOTrO B3aMMOOENCTBUS pakeTbl U 3eMnu,
npexHebpeyb.

3apnaya 4. Konba BMecTumocTbto V=300 cM2, 3aKkpbiTasi NpobKOl C KpaHOM, COLEPXMT pas3pexeHHblil Bo3ayx. [ns
N3MepeHUst faBneHns B Konbe ropnblwko Konbbl NOrpy3niv B BOLY Ha He3HaYUTENbHYIO FyBuHY 1 OTKPbIIW KpaH, B
pesynbTaTe Yero B konby Bowna Bofa Maccoi m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocdpepHoe aasneHne p0=100 k[a.

3apava 5. Kncnopog 3aHumaet ob6bem V1=1 M3 1 Haxonutes nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npwu
MOCTOSHHOM AaeneHun 0o ob6bema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 06beMe 1o faeneHus p2=500 klMa. MocTponTb
rpagouk npouecca u HaTtu: 1) nameHeHne AU BHyTpPEHHe aHeprum rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KONnM4ecTBo
Tennotbl Q, nepenaHHoe rasy.

3apgaya 6. Tpu ognHakoBbix nonoxmTenbHbix 3apsata Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatensHolii 3apsan Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKA, YTOObI cuna NpUTSXeHNs ¢
€ro CTOPOHbl ypaBHOBECWNA CWlbl B3AMMHOMO OTTaNKMBaHUS 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

3apava 7. MNonoxutensHbie 3apagbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apnaya 8. dnekTpuyeckoe none co3aaHo AsyMs TodeuHbiMu 3apsnamun: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsigamu pasHo 20 cM. OnpeaennTb HaNPS>XXEeHHOCTb 3N1EeKTPUYECKOro Nons B TOUKE, Haxoaswencsa Ha paccTosiHUN
r1=15 cm oT NnepBoro n Ha paccTosiHun r2=10 CM OT BTOPOro 3apsn0s..

3apaya 9. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 OM noakno4eH K McTo4Huky Toka, 9C § koToporo pasHa 150 B n
BHyTpeHHee conpoTmeneHne r=50 Om. Onpenenntb NokasaHune BonbTMETPa ¢ conpoTmsneHnem Re=500 Owm,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPELNHO 0BMOTKM
noteHumomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu OTKIOYEHHOM
BONbTMETPE?

3apava 10. o ToHKkoMy npoBoaswemy konbuy paanycom R=10 cm TeyeT Tok 1=80 A. HaliT MarHuTHyto nHaykuuo B B
TOouke A, paBHOYOANeHHOW OT BCEX TOYEK KOnbLa Ha pacctosHue r=20 cM.

2. NTabopatopHblie paboTbl

Tembl 1,2, 3,4,5,6

NabopatopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIeHNE NPOBOAHUKA.

NabopaTopHas paboTa 2. OnpeaeneHne YCKOPEHUS CUMbl TAXECTU NpU CBOOOLHOM NafeHnmn Tena.
NabopartopHas pabota 3. OnpeneneHme MOMEHTa MHEPLUI METANNIMYECKIMX KOMELL C NMOMOLLbI0 MasTH1Ka Makceenna
Na6opatopHas paboTa 4. N3ydeHune konebaHnii MaTeMaT4ecKoro 1 gon3n4eckoro MasiTHUKOB
NabopatopHas pabota 5. OnpeneneHne OTHOWEHMS TeNNoeMKocTel rasa metogoM KnemaHa- Ilesopma.
NabopatopHas paboTa 6. OnpenenexHne BA3KOCTY XnakocTn metogom CTokca.

NabopartopHas paboTta 7. iccnefoBaHne 3aBMCMMOCTM BA3KOCTU XUAKOCTA OT TEMMepatypbl 1
KOHLEHTpaLIMK Ha WaprKOBOM BUCKO3UMETPE.

NabopatopHas paboTa 8. ViamepeHue paclumpeHns TBepabiX Ten 0T Temnepatypbl

NabopatopHas paboTa 9. M3aydeHne paboTbl 9N1eKTPOHHOIro ocuuanorpadga.

Na6opatopHas pabota 10. MiamepeHne yoenbHoOro 3apsaa anekTpoHa.

NabopatopHas pabota 11. MNposepka 3akoHa OMa 1 n3MepeHne yaenbHOro CoONPOTUBNEHUS.
NabopaTopHas paboTa 12. M3yyeHne pacnpeneneHns MarHUTHOro nons BAO/Mb OCY CONeHouaa.
Na6opatopHas pabota 13. OnpeneneHne ropMaoHTanbHOM COCTaBNSIOWEA MArHUTHOR MHOYKLUN
MarHWTHOro nonst 3emnu.

NabopatopHas paboTa 14. N3yyeHne sSBNEHUS MArHUTHOrO rncTepesnca.

NabopatopHas paboTta 15. N3y4eHne 3aTyxaowmx konebaHumi.

Na6opatopHas paboTta 16. M3y4yeHne penakcalunoHHbIX KonebaHuii.

NabopatopHas pabota 17. N3yyeHne cobcTBEHHbIX KonebaHuii CTPyHbI

3. M1ucbMeHHOE OomallHee 3apaHue

Tembl 1, 2, 3

MNpumep 3apnaHus.

1. Haiitn 06bem (B M3) v Moneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.HainTn konn4yecTBO BewecTBa V (B MOMb), ECNN €ro Macca pasHa m.

3. Haintn maccy ogHoro atoma (B Kr) 4aHHOro BellecTsa.

4. KoHueHTpaums Monekyn rasa pasHa n, CpeaHsas KMHeTUYeckas sHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MNOCT..
HanTtn naesneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHsisi KNHeTMYEeCKas SHEPrust MOCTYNATENbHOIrO LBUXEHUS MONEKYN ra3a <e>nocT. . Haitn temnepatypy rasa T (B

K).
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6. B 3akpbiTom 6annoHe obbemom V npu Temnepatype toC HaxoauTcs ra3 Maccoi m. HaiTn naBneHve rasa Ha CTEHKY
cocyna p (8 lMa).
7. B 6annoHe o6bemoM V HaxoouTcs rasd nof AaesneHveM p npu temnepartype toC. Halitn ero maccy m (B Kr).

8. B cmecu rasos napuunanbHble gaBneHus a3ota, KMCnopona v aproHa paeHbl p1, p2 u p3, COOTBETCTBEHHO. Hantu
[aBsfieHne 3Toi CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepatype t?C nspacxonosanv aprod maccon Am . Ha ckonbko
yMeHbwunock pasneHue Ap (B lNa) raza B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpocTaM (pacnpenenexHve
Makceenna). Haintn Temnepartypy atoro raza T (8 K).

3auer

Bonpochl k 3a4eTy:

1. TpaekTtopus. Nepemewerne. CkopocTb. CKOPOCTb B AeKapTOBOM CMCTEME KOOpAMHAT.

2. CkopocTb. CKOPOCTb B NONSPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpeaHssa ckopocTb. MNpoiaeHHbIN NyTh.

4. YckopeHue. YCKopeHve B 4eKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHre B CUCTEME KOOPAMHAT, CBA3aHHOW C ABUXYLWENCS TOYKOMN.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHOW 1 YyrNOBOW CKOPOCTK. YINOBOE YCKOPEHME.

7. InHammka matepuranbHOR To4KK. 3akoHbl HbloToHa.

8. dunHamuka tBepgoro Tena. LleHTp macc. 3akoH OBUXEHNS LeHTpa mMacc.

9. PaboTa B MexaHuKke.

10. KnHeTnyeckas n noteHumanbHas aHeprmu.

11. OCHOBHOE ypaBHEHNE OMHAMVKMW BpalaTENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOM TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKM BpalLaTENbHOro ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOMN OCK.
13. MOMEHT cunbl, MOMEHT UMMyNbca, MOMEHT nHepummn. KnHetnyeckas sHeprus spatatowerocs rena.

14. 3akoHbl COXpaHeHWs (UMNynNbca, SHEPrMM, MOMEHTA UMNYNbCa).

15. MpeobpasoBaHus koopauHat [Fanunes. MpuHumn oTHocuTenbHoCcTU Manunes

16. MocTynatbl SitHwTeRHa. MNpeobpasoBaHus koopanHat JlopeHua.

17. InnHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKE.

18. MNoHATME 04HOBPEMEHHOCTU B PENATUBMUCTCKON MEXaHMKE.

19. PenatmBmMcTCKUI 3aKOH CNOXEHNS CKOPOCTEN.

20. OCHOBbI PENATUBUCTCKON OANHAMUKM.

21. B3anMocBa3b MacChbl 1 S3HEPTUW B PENATUBUCTCKON MEXAHNIKE.

22. CobogHble rapMoHuyeckue konebaHus

23. 3atyxatowme MexaHn4yeckme konebaHus

24. BblHyx ileHHble MexaHnyeckne konebaHus

25. lMpononbHble 1 NonepeyHble BOMHbI

26.YpaBHeHWE BOJHBbI.

27.%as3oBas CKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOSYME BOMHDI.

29. CtatMcTn4ecKnii 1 TepMOANHAMNYECKUIA METOObl UCCNeoBaHus.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOI Teopum (BblBOL).

31.CpenHekBagpaTnyHas CKOpPocTb. PU3NYECKNIA CMbICT TEPMOAMHAMUYECKON TeMnepaTtypsbl.

32.Yucno creneHeit cBoboabl Monekyn. 3aKoH paBHOMEPHOro pacrnpeaeneHns aHeprum no Yucnam cteneHer ceobonbl
MOneKyn.

33. 3akoH pacnpeneneHns Monekyn no CKopocTsM (pacnpeneneHne Makcsenna).

34. PacnpeneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsist sHeprusi. Tennota 1 paboTta B TepMOLMHAMUKE.

36. lNepBoe Ha4ano TepMOANHAMUKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

37. NepBoe Havano TeEPMOLMHAMIKKU 1 €ro NMPUMEHeHWe K n3obapuyeckomy npoueccy. druanyecknii CMbich
YHMBEpCanbHOW ra3oBo NOCTOSHHOWN.

38. lNepBoe Ha4ano TEPMOANHAMUKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.
39. MNepBoe Ha4yano TepMoAMHAMUKM 1 ero MPUMEHEHNe K aamabaTnieckoMmy npoueccy.
40. OcphekTunBHbBIN fruameTtp. CpenHss annHa ceobogHoro npobera monekyn. Bpemsi penakcaumu.
41. SlBneHune ondpdpy3nn. 3akoH duka.

42. YlBneHne TennonpoBoaHOCTW. 3akoH Pypbe.

43. SlBneHune BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.I[1.[. Tennosoi 1 XxonoannbHON MalWnHbI.

45. Unkn Kapro. K.IM. 4. unkna KapHo (BbiBOg).

46. MNepeas n BTOpas Teopema KapHo. TepMoanHamMmyeckas wkana remneparyp.

47. NpueeneHHas tennoTa. YpasHeHne Knaysumyca.

48. OHTponus. CeoncTBa SHTPOMMUU.
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49. SHTponMsa ngeanbHOro rasa.

50. Bropoe Havano TepmMoanHamMuKku.

51. Cratmctuyecknic CMbICn BTOPOro Havana TepMOAMHAMUKN.
52. YpaBHeHue BaH-gep-Baanbca. MNonpaeku BaH-gep-Baanbca.

53. On. ctaTnyeckoe none B Bakyyme. 3aKOH COXpaHeHuUs an. 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb an. nons.
MpuHUMN cynepnosnunn nonen.

54. MoTeHuman an. ctatnyeckoro nons. CBA3b HANPSXEHHOCTM 1 MOTEHUMana an. CTaTmyeckoro nons.
55.9nekTpuyeckmin gunonb. PacyeT an. nons gunons.
56. Cnnosble nMHWMK 3n. nons. [OTOK BeKTOpa HaNPSXXEHHOCTU 311. Nons.

57. Teopema OcTporpaackoro-laycca v ee npUMeHeHNe K BbIYUCTIEHNIO HANPSXXEHHOCTW NoMst 0T 6ECKOHEYHOW
0OHOPOOHO3aPSAKEHHOW NMIOCKOCTW.

58. Teopema OcTporpaackoro-laycca n ee npUMeEHeHNe K BbIMUCIEHMIO HAMPSXXEHHOCTM MNoNst 0T 6ECKOHEYHOW HUTK.
59. Teopema OcTtporpanckoro-laycca n ee npMMEHEHNE K BbIHUCIEHNIO HANPSXXEHHOCTY MO METANTMYECKON cAepbl.
60. On. none B onanekTpukax. lMongpHbie n HENONAPHbIE MONEKY/bl. On. AUMOb BO BHEWHEM OOHOPOLHOM 311. NoJe.

61. ﬂonﬂpmsaum OM3aNeKTPUKOB: OpueHTauMoHHaa u gedpopmannoHHas. BeKTop nondapmnsauunn. CBsa3b mexny
I'IOBGpXHOCTHOI7I NNOTHOCTbIO CBA3aHHbIX 3aps00B 1 BEKTOPOM nondapusadnn.

62. HaI'IpFI)KeHHOCTb 9/1. NoONsA B ON3NEKTPUKe. Teopema Faycca ON& 9N. Nons B AU3NEeKTPpUKe. ,D,I/IS}'IeKTpW-IeCKaﬂ
NPOHNLAEeMOCTb 1 ee C*)I/I3I/1l-IeCKI/IIZ CMbIC/.

63. MposoaHvKK B 31. none. PacnpeneneHne 3apanos B NPOBOAHMKAX (BHYTPY NPOBOOHUKA M HA €ro NOBEPXHOCTH).
64. CBSA3b MEXAY HANPSAXEHHOCTbLIO 3. MOAS Y NOBEPXHOCTU MPOBOAHMKA 1 NOBEPXHOCTHOM NNOTHOCTbLIO 3aPS40B.
65. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTOPOB.

66.9Heprus an. Nons. SHeprns CMCTEMbl HEMOABUXHbIX TOYEYHbIX 3apAA0B.

67. OHepruns an. nons. SHeprus 3apsXKEeHHOro NPoBOAHKKA.

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

69. MocTosHHbIV 3. TOK. 3akoH Oma ans uenw.

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

71. OnekTponpoBOAHOCTb METANNOB. DKCNEePUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHON NpMpodbl ToKa B MeTannax.

72. Knaccuyeckast Teopvst aNeKTponpoBoaHOCT MeTannoB. BeiBon 3akoHoB OMa 1 BuaemaHa-dpaHua U3 3N1eKTPOHHOM
Teopuu.

73. TpyoHOCTW Knaccu4eckowm Teopum NpoBoaUMOCTH.

74. MarHmuTHOe none B Bakyyme. 3akoH Brno-Casapa-/lannaca v ero npumeHeHue gns pacHera MarHMTHOrO Nnons NPsIMoro
TOKA.

75. 3akoH Brno-Casapa-/lannaca u ero npumeHeHne 4ns pacyera MarHMTHOro Nons B LLEHTPE KPyroBoro Toka.
76. MarHuTHOe none OBMXyllerocs 3apsaa.

77. 3akoH Amnepa. [leiicTBne MarHMTHOro Nons Ha ABUXYLINACS 3apsL.

78. 1BXeHne 3apsXeHHbIX 4acTuL B MarHUTHOM rone.

79. YckopuTenn 3apsixkXeHHbx yacTuu. LInknoTpoH.

80. SppekT Xonna.

81. 3aKoH NoAHOro ToKa Afs MarHUTHOrO MONs B BakyyMme.

82. MarHmTHOe none coneHomga u Topouaa.

83. PaboTta no nepemelLeHnto NPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.

84. MarHuTHOe none B BellecTBe. MarHWTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.

85. lna n napa marHeTunsm.

86. HamarHnyeHHocTb. MarHmTHOe none B BewecTse.

87. 3aKOH MOMHOro ToKa A4N1 MarHUTHOrO MONS B BELECTBE.

88. beppomarHeTnkum, nx CBOMCTBA MU UX Npupoaa.

89. OnekTpomarHuTHas nHaykums. Onbitel Papages. MNpaswno NleHua.

90. SnekTpomMarHuTHas nHaykums. Boisog 90C nHayKUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
91. NIHaykTnBHOCTb KOHTYypa. CamonHaykuus. BaanmHasa nHaoykums.

92. SHeprns MarHNTHOro nons.

93. BuxpeBoe anekTpuyeckoe none.

94. Tok cmelleHmns.

95. YpasHeHue Makcsenna v nx aHanuns

96. OnekTpunyeckmnin konebatenbHbIi KOHTYP. CBOBOAHBIE 3M1EKTPOMArHUTHBIE KonebaHus.

97. 9nekTpuyeckuii konebartenbHblit KOHTYp. CBOBOOHbIE 3aTyxalowWwmne aneKkTpoMarHuTHble KonebaHust konebanus.
98. AnekTpunyeckuii konedaTenbHblil KOHTYP. BbIHYy>X AeHHbIE 3NeKTPOMarHUTHbIe KonebaHus.

99. CoricTBa 3NEKTPOMArHUTHbLIX CBONCTB

100. OHeprus aNeKTPOMarHUTHbIX BOMH.

101. Uany4eHne anekTprnyeckoro ounons.

102. Wkana anekTpoMarHNTHbIX BOJH.
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CemecTtp 2

TekyLUn KOHTPONb

1. KoHTponbHas pabota

Tembl 7, 8,9, 10

Tembl:

. MHTepdepeHuns ceeta

. dudbpakuns ceeta

. MNonsipusauns ceeta

. POTOHbI

. Tennosoe uanyyexHue

. Teopwus atoma bopa

. doToapgpekT

. BonHoBble cBoiicTBa YacTuL,

. PapnoaktneHocTb

10. dopo atoma

3apgaya 1. Ha ToncTyio CTEKNAHHYIO MNaCTUHKY, MOKPbITYO 04EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblil CBET MakCUManbHO ocnabneH BcnencTsme uHTepdepeHumm. Onpenenutsb TONWMHY d NIeHKU.
3apaya 2. Ha wenb wrpuHoit a=0,1 MM HOpManbHO NafaeT napannesnbHbIA Ny4oK CBETa OT MOHOXPOMAaTn4eckoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPaNLHOrO MakCMMyMa B AMOPaKLMOHHOW KapTWHe, NPOeLmnpyemMoi ¢
MOMOLUbIO NINH3bI, HAXOASWENCA HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSWMNIA OT IMH3bl HA PacCcTosAHMM L=1 M.
3apaya 3. CteneHb nonspusaumm P yacTnyHoO-nonsspn3oBaHHoro ceeta pasHa 0,5. Bo ckonbko pas otanyaetcs
MakcuMasnbHasi MHTEHCMBHOCTb CBETa, NMPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3apgaya 4. C noBepxHOCTM caxu nnowagpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH nanyyaetcs sHeprms
W=83 [Ix. Onpenenntb KO3(OPULNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apgaya 5. [1Ba MCTOYHMKA M3NYYaloT CBET C ASIMHOM BONHbI 375HM 1 750 HM. Haiitn 0THOWeEHWEe NMMNyNnbCOB (POTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

Tembl 7, 8,9, 10

NabopartopHas paboTa 1. isyyeHue sBneHns nHtepdepeHLmn.

NabopatopHas paboTta 2. N3yyeHne andopakuum ceeta.

NabopatopHas paboTa 3. MiaydeHne 3aKOHOB TEMNOBOr0 N3y4eHMSI.

Na6opatopHas paboTta 4. N3ydeHune saBneHns dpoTtoadpdekTa.

NabopatopHas pabota 5. OnTnyeckas aHM30TPONMUS MO BAMSIHUEM BHEWHWX BO3LEACTBUIA
NabopatopHas paboTa 6. SKkcnepuMeHTanbHoe NoATBEPXAEHUe nocTynaTos bopa.
OnbiT ®paHka n Nepua

Na6opatopHas paboTa 7. CnekTp aTtomMa BoAopoaa.

NabopatopHas paboTa 8. O3HakoMneHue ¢ paboToii ra3oBoro nasepa.

NabopaTopHas paboTa 9. 13aMepeHre ckopoCcTu CBETA C NMOMOLLLIO NAa3EPHONO CEHCOPA ABUXEHUS.
3. NMucbmeHHOe pomallHee 3apaHve

Tembl 7, 8,9, 10

Mpumep 3apnaHns.

1. OnpenennTb YNCNO HYKIOHOB B SApe aTtoMa HaTpus.

. OnpenennTb YMCno NPOTOHOB B SApe atoMa Meau.

. OnpegennTb YNCNO HENTPOHOB B AAPE aToMa aproHa.

. Haiitn oTHOoWweHne onameTtpa sigapa nsotona Meou K guameTpy sapa atoma xenesa.

. Haiitn oTHOWweHMe Macchl sapa n3oTtona yrnepoga k Macce sgpa atoma xeneaa.

. HaiAitn oTHOWweHWe 3apsna aapa ypaHa K 3apsany aapa atoma Xxeneaa.

. Hainitn papguwyc siopa snementa, ecnu RO =1,3710-15m.

. Haiitn aHepruto cBs3m aapa atoma ypaHa Ecsasu (8 MaB).

. Hantu sHepruio cesa3u Ecessn (B MaB) sapa ¢ maccor msi.

10. HaiiTn yoenbHyio aHepruto cBs3m Ecesasn agpa ¢ maccon ma.

3aver

Bonpochbl k 3averty:

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpen.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. YcnoBre NHTEPGEPEHLNOHHONO MakCUMyMa 1 MUHUMyMa.

5.NHTepdepeHums ceeTa. PacyeT nHTepdepeHUNOHHON KapTUHbI OT OBYX NCTOYHUKOB.
6./HTepdepeHLmMs cBeTa B TOHKMX MAEHKAX.

7. Ondppakuus ceeta. MpuHumn MonreHca-®peHens.
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8. MeTtopn 30H ®peHens.

9.0undbpakumsa dpeHens Ha Kpyrnom oTBEPCTUN.

10.Oundppakumsa dpeHens Ha Kpyriom OUckKe..

11. Ondppakumsa PpayHrodepa Ha ANPPakLMOHHON peleTKe.

12. 0undbpakums Ha NnpocTpaHCTBEHHON pelweTke. Dopmyna Bynbdha- Bparra
13.0ucnepcns ceeta. NeKTPoOHHAs TEOPUs AMcnepcun ceeta.

14. Monsapusaumsa ceeTa.

15.CteneHb nongpmsaunn.

16. 3akoH Manioca.

17.0BoiHoe nydyenpenomneHune. VIckyCTBeHHas onTnyeckas aHn30Tponus.

18. Tennosoe nanyyeHve n ero xapaktrepmuctukn. 3akoH Kupxroda.

19.3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHns BuHa.

20.I'vnoTe3a lNMnaHka. ®opmyna lNMnaHka.

21.doToadhdhekT.3akoHbl choToadchekTa.

22.YpaBHeHWe DiHWTelHa ons BHelWHero ooToaddekTa.

23. OnbiThl Jlebepnesa. JasneHue ceeTa.

24.BonHoBoe 00bsICHEHME [aBNEHUs CBeTa.

25.KBaHTOBOE 06BSCHEHWE OaBNEHNs CBETA.

26. OchbgpekT KomnToHa.

27.KopnyckynspHo-BONHOBOM Ayannu3m CBONCTB BeluecTsa. Popmyna ane bpownns.
28.CooTHoweHne HeonpeaeneHHocTel. Cneactems U3 COOTHOLWEHNIA HEONPELENEHHOCTEN.
29.BonHoBasg doyHKUNS 1 ee CTaTUCTUHECKUIA CMbIC.

30.06uwee ypaBHeHue LWpennHrepa. YpaeHeHue WpeanHrepa ons ctaunmoHapHbIX COCTOSIHUIA.
31. MpuHUUN NPUYMHHOCTM B KBAHTOBON MEXaHUKE.

32.CeoboaHas yactuua.

33.Yactmua B ooHOMEpHOW NPSIMOYroNbHOW " MOTEHUMaNnbHON sme”.

34.MpoxoxAeHne YacTumLbl CKBO3b NOTEHUMaNbHbI 6apbep. TYHHENbHbIR 300GEKT.
35.KBaHTOBbIN rapMOHNYECKUA OCUNANATOP.

36. MOMeHT nmnynbca B KBAHTOBOW MexaHuKe

37.AT1om Bopopopna. KeaHToBble Yncna.

38.0nbiT WTepHa u Mepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE HYUCHIO.

39.MpyHUUN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTML,.

40.MNpuHumn Maynn. PacnpeaeneHne aneKTPOHOB B aTOME MO COCTOSIHUSIM.

41.CnekTpbl aTOMOB 1 Monekyn. KombrHaunoHHOe paccesiHve ceeTa.

42.BblHyxaeHHoe nanyyeHue. MpuHumn getanbHoro pasHosecus. dopmyna NnaHka
43.JTazepbl

44.9nemMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpefeneHne anekTpoHOB NPOBOAMMOCTY B META/NE N0 SHEPTUSM NPK abCONOTHOM Hyne. DHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANE MO SHEPrUsM.
46. Teopusi TennoemkocTel diiHwTenHa, ebas.

47. DHepreTuyeckne 30HbI B kKpuctannax. PacnpeneneHme anekTpoHOB Mo 3HEPreTuyecknm 3oHaM. BaneHTHas 3oHa u
30Ha NpoBoaMMocTn. MeTannbl, AUINEKTPUKMN 1 MONYNPOBOLHUKM.

48. MNonynpoBogHukn.CobCTBEHHAS 1 MPUMECHAS NMPOBOAUMOCTb MONYNPOBOLHUKOB.

49. Paborta Bbixona. KoHTakTHas pa3HOCTb NOTEHUMANOoB.

50. KoHTakT 3n1eKTPOHHOro 1 AblPOYHOrO MNONYNPOBOAHUKOB (P-N Mepexon) 1 ero BoMbT - aMnepHas xapakTepucTmka.
51. OcHOBHble CBOMCTBA 1 CTPOEHWE S4pa.

52. OHeprus ceasu saep.

53. SloepHble cunbl.

54. PaonoakTmBHOCTb. Buabl pagnoakTMBHOrO U3nyveHms.

55.YpoBeHb anemMeHTapHbIX HacTul,.

56. ®yHOaMeHTanbHble B3aUMOOENCTBUS.

6.4 MeToaunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapakTepu3yLLLMX aTanbl POPMUMPOBAHUS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0byvatowmxcs. CyMMapHO Mo SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
chopma KoHTpons - B 50 6annos.

Ins 3ayéra:
56 6annos 1 6onee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".
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Ing sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopoLwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTESNBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesTeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpoBaHNSA KOMMNETEeHLUN 6annos
CemecTtp 1

TeKkyLLUA KOHTPONb

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS NPoiaeHHOro Matepuwana. Pabota 1 10
BbINOMHSETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBaTCs
BnafLeHne maTepmanom no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.

NabopartopHble (B ayantopun, oCHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHWM 2 30
NPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OLueHnBaloTCS 3HaHWe matepuana u
YMEHUNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
JomauiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3agaHvie chnaérca npenogasarento. OueHnBalOTCA BNaAeHNe Matepuanom no teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbINOMHEHWS 3a0aHWA.

3auert 3a4éT HaueneH Ha KOMMJIEKCHYIO NPOBEPKY OCBOEHUS ONCLMMINHGI. 50
Ob6yuatowmiics nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIK/ U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLMIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoliaeHHoro Matepuana. Pabota 1 10
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BrafeHvne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEHMsl N HaBblKK, HeOBXoaUMble AN BbINOMHEHWS! 3a0aHWiA.

Na6opatopHsble [B ayanTopuun, ocHaLWEHHOV COOTBETCTBYOWMM 060pyaoBaHeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEH NpeaMeTHON obnacTu.

MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3apaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNE MaTepuanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafieHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbIMOMHEHWS 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLUMINHGI. 50
O6y4atowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4€T NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUA N PeLleHN NPAKTUYECKNX 3a0aHWiA.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMIUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphil.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES3 3NEKTPOHHbIE BUBNMOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aktoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

Casenbes W.B. Kypc obwei gousnku. B 5-n 11. Tom 1. MexaHuka [9nekTpoHHbIn pecypc]: yiebHoe nocobue / A. B.
Casenbes. ? CaHkT-eTepbypr: NaHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc obuweit comnankun. B 5-u 11. Tom 3. MonekynspHas domamnka n TepMoanHamimka [OnekTpoHHbIi pecypc]
: ydyebHoe nocobue / . B. CaBenbes. - CaHkT-TNeTepbypr: lanb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

dunzuka. MpakTrukyM no peweHnio 3anay [SnekTpoHHbIi pecypc]: yuebHoe nocobwe / J1. 1. Mnagkos [u op.]. ?
CankT-MNeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

nekumu BecTtu koHcnekTMpoBaHue yiyebHoro mateprana. Obpaiatb BHUMAHUE HA TEPMUHbI, CDOPMYMPOBKY,
packpbIBaKOWWE COAEPXAHNE TEX UMW UHBIX SBAEHUIA U NPOLLECCOB, HAYYHbIE BbIBOLbI U
npakTnyeckme pekoMeHaauun. XenatenbHo 0CcTaBuUTb B paboumnx KOHCNEKTax Nons, Ha KOTOPbIX
LenaTb NOMETKM U3 PEKOMEHJOBAHHON NUTepaTyphbl, AOMONHAWME MATEPHAN NPOCYIWAHHOM
neKumuy, a Takxe noayepKmearolLme ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKIMX NONOXEHUIA.
3apaBsatb NpenoaBaTento yTOUHSIOWME BONPOCH! C LENbo PA3PELLEHUS HESICHBIX MOMEHTOB.

npakTuyeckme | 1. Ha nepBoM 3aHATUM CTyAeHTaM npeanaraeTcsa nurepaTypa v Mmatepuansl B 9N1eKTPOHHOM BUAE ONS
3aHATNSA rocnenyowero NpoBeneHNst NPakTUYECKMX 3aHATUIA 1 caMoCTosITeNbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI PewaroT 3aiayun no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensam 6annamu.

4. CyMMapHblii 6an, KOTOpbIiA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHMNE NPaKTUYECKMX 3aHSITURA,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHMEe 3aHSTUI 1 aKTUBHOE y4acTue CTY4EHTOB B

NpPOBeAEHNN 3aHATUIA.

nabopatopHble| 1. Ha nepBoM 3aHSTMM CTyAEHTbI pacnpenenstotcs B 6puragbl no 2-3 Yenoseka Ais BbiNONHEHNS
paboTbl nabopatopHbIx paboT, 1 UM onpeaensieTcs nepeveHb BbiNoHAEMbIX paboT M3 NpencTaBneHHOro

Bbiwe (4.2) cnmcka.

2. Mepep BbiNonHeHMeM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOANYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTam A5t FPaMOTHOIO WX BbINONHEHUS

3. HenocpenctBeHHO nepen BoinonHeHeM nabopaTopHoi paboTbl CTYAEHTbI IPOXOAST ONPOC Mo

BbISICHEHMIO CTEMEHU VX NOATrOTOBNEHHOCTM K BbIMOMHEHUIO NabopaTopHoi paboThl ¢ MOCNEOYOWMM

LLOMYCKOM.

4. B cnyyae pornycka CTyOEHTbI, UCMONb3Ysl METOANYECKME YKa3aHNs, OOMXHbI BbINOMHAUTD

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPenoaaBaTento NofyYeHHbIe

9KCNePVMEHTaNbHbIE faHHbIE.

5. Cnegmytowmin aTan - HanncaHne oT4eTa No AaHHoi nabopaTtopHoi paboTe.

6. B panbHewem gaHHbI 0TYET NpeacTaBmTb Npenonasarenio 1 3amnTuTb.

7. B 3aBMCUMOCTM OT 3HaHW CTyeHTa NpenoaasaTtenb BuicTaBnseT 6ann 3a naHHyo paboTy.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTos- | HaumHaTb Hafo ¢ U3y4eHusi peKOMeHO0BaHHOM NMTepaTypbl. Heo6XxoanMo NOMHUTB, YTO Ha NeKuum

TenbHas 006bI4HO paccMaTprBaeTCs He BeCb MaTepuan, a Tonbko ero YacTtb. OctanbHas ero 4acTb

pa6oTa BOCMOJ/IHSIETCS B NPOLIECCE CaMOCTOSTeNbHOM paboThl. B ¢BA3M ¢ aTMM paboTta ¢ pekOMeHa0BaHHOM
nutepaTtypoii obssatenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 06paTnTb Ha coepXaHue
OCHOBHbIX MOMIOXEHUI 1 BbIBOLOB, 06 bSICHEHWE SBNEHUI 1 (DAKTOB, YSICHEHWE NPaKTU4eCKoro
MPWUNOXEHUs paccMaTprBaEMbIX TEOPETUYECKMX BONPOCOB. B npouecce aToit paboTbl CTyAeHT
LOMXEH CTPEMUTLCS MOHATL 1 3aNOMHUTbL OCHOBHBIE MOMOXEHNS paccMaTpUBaeMoro Matepvana,
NpVMepsbI, MOSICHSIOLWME ero, a Takxe pa3obpaTbCs B UAMOCTPATUBHOM MaTepuane.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a0aHuto.

nomawHee | [lomawHee 3afaHne BbINOMHSAETCS YepHUNamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMABbHOW
3apaHve TeTpaaun. Ecnn novepk Menkuii, HepasbopumBblil (HEMOHSTHBI), TO crneayeT NMcaTh YHePTEXHbLIM

wpugTom.

Ycnosusi 3agady B AOMalHEM 3a4aHum NpuBoasaTCS NONHOCTbIO. [1ns 3aMevaHuii npenogasaTtens Ha

CTpaHuLax TeTpaan Hy>XHO OCTaBnATb nons. Kaxayto 3afgady cnegyeT Ha4MHaTb C OTAENbHOrO IucTa.

PelweHuns 3anay nonXxHbl CONPOBOXAATLCS KPATKMMU, HO MCYEPNbIBAIOWMMU 06 BSACHEHUSMM X082

peweHns. PeweHne 3a0a4 pekoOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

1. BBecTn BykBeHHble 0603HAYEHNS (PU3NHECKMX BENUYMH, ECNIN 3TO HE COE?NAHO B YCNOBUM 3a4a4u.

2. Coenatb (ecnu 370 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYHO CXEMbI), NMOSICHSIOWNIA

coepXxaHue 3afayv 1 Xon peleHuns.

3. CopopmynmpoBath OU3NYECKME 3aKOHbI, HA KOTOPbIX 6a3upyeTcs pelleHre 3ataqn.

4. CocTaB1Tb ypaBHEHMWE UKW CUCTEMY YPaBHEHWUI, pellas KOTOPYHO, MOXHO HaWTN UCKOMbIe

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 06LEM BUAE U NONYYUTb PACHETHYIO OOpMYy.

6. MNpoBepuTb pasmMepHOCTb UCKOMOW BENNYMHBI MO PacHETHON popMyne 1 TeM caMblM NOATBEPANTb

€€ NpasBunNbHOCTb.

7. NMpoussecTu BbluMcneHus. MpensaputensHo HEOBXOAMMO NEPEBECTU BCE 3HAYEHUS 3aAaHHbIX

BENNYMH B cucteMy eamHul CU, a 3aTem noacTaBmTb NX B PacH&T?HYI0 OOpMyny 1 BbINOMHUTD

BbluncneHns. MNpu peweHnn 3agad, kak npasuno, OCTATOYHO TOYHOCTM B 2-3 3Havalme umdpbl.

CTyneHT 06513aH coaTb Ha MPOBEPKY BbINMONHEHHOE UM 3a4aHne 3a 4BE HeOEeNW A0 HaYana ceccum.

KOHTponbHas | 1. BHMaTenbHO npoyunTtariTte ycnosue 3aaadv U BbIICHUTE CMbICT TEPMUHOB U BbIPAXEHWi B Hee
paboTta BXOOSILUMX.

2. 3anuwunTe KpaTKo ycnoBue 3aaayu, BBOAS O 3aaHHbIX B YCNOBUW BENNYMH 1 ANs onpenensieMoii

BENNYMHBI BYKBEHHble 0603HaYeHNs.

3. BbipasnTb BCce YMCNOBbIe 3HAYEHUS 3a0aHHbIX B YCIOBUM BENWMYUH B eanHuuax CI.

4. [No BO3MOXHOCTW, CAENaNTe PUCYHOK, YePTEX UMK YCIIOBHYIO CXEMY, NMOSICHAIOLIME CYLIHOCTb

3apaun.

5. MNpoBennTe aHann3 3a4ayn, BCKPbIBAOWMWA ee on3nYecKnii cMbici. YCTaHoBUTe, Kakue

PU3n4eckmne 3aKoHbl U COOTHOLIEHUSI MOTYT ObiTb MCMOMb30BaHbI NPW PELeHn JaHHOK 3a0a4u.

6. Ha ocHOBaHMM pr3nYeckmx 3aKOHOB COCTaBbTe yPaBHEHUS, CBS3bIBalOWME PU3NYECKNe

BENMNYMHBI, KOTOPbIE XapakTepmayloT paccMaTpuBaeMoe B 3aaade siBfieHue.

7. PelwmTe 3anncaHHble ypaBHEHUS MateMaTUYyecK OTHOCUTENIbHO MCKOMOM BENIMYUHbBI U NOyYuTe

oTBeT B 00LIEM BUE.

9. MNopacTaBbTe B oOpMyny pelleHns B obliem Buae BMECTO OyKBEHHbIX 0003Ha4YeHMWM YICNoBble

3Ha4yeHus BenuyrH B eguHmuax CU u, nponseens BbMUCNEHNS, NMOMYYMTE YACTIOBON OTBET.

10. PelueHne 3a0a4m conpoBoXaanTe KpatkuMm, HO NCHYEPMbIBAOLLMMY NOSICHEHUSIMIA.

3avet 1. O3HaKOMMTbLCA C NEPEYHEM BOMPOCOB A5 3a4eTa.

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE (pr3nYecKre OPMy/ibl MO NPOALEHHBIM TEMAM.

3. 3aueT no hr3uke NPOXOAUT B NMUCbMEHHON (DOPME U [ONXEH COLepPXaTb:

- ONpeneneHne OCHOBHBIX (PU3NYECKMX BENWYMH (B aHANUTUYECKOR 1 TEKCTOBOI (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-GPOPMYMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHANIMTUYECKON 1 TEKCTOBOM CDOPME); Npr 3TOM
HeobxooMMO [aThb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYEHNAX),
MONY4UTb PACHETHYIO POPMYIY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuLax CU.
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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)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTMeouiiHas ayautopus.

KomnbloTepHbIi knacc.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- MPOAOMKNTENBHOCTU BBICTYNEHNS 0By4atolerocs npu sawmute KypcoBoi paboThl - He 6onee 4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMm GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 23.03.03

"9KcnnyaTaums TPaHCNOPTHO-TEXHONOMMYECKMX MALLMH 1 KOMMNEKCOB" U NPOdouio NoaroToBky "ABTOMOBUNbHBIN
cepsuc".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasosBaTenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc o0buweli douanku [TekcT] = A course in general pfysics. T. 1, MexaHuka. MonekynsipHas ousvka: B
3-x Tomax / U1. B. CaBenbes. - CaHkT-MNeTtepbypr: Nlanb, 2011. - 432 ¢. (100 3k3.)
2. Casenbes W. B. Kypc obweit gouankm [TekcT]. T.2: SnekTpunyecTBo 1 marHetnam. BonHel. Ontuka. - 10-e nsa., crep. -
CIM6.: NaHb, 2008. - 496 c.: un. - (YuebHukun ons By3os. Cneu. nnT.). - ISBN 978-5-8114-0631-9. (31 3k3.)
3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOrO AAPa U ANEMEHTAPHbIX YacTuML;: y4ebHMK ans By3os: B 3 1. / U. B. CaBenbes. - CaHkT-lNeTepbypr: JlaHb,
2008. - 320 c. (99 ak3.)
4. Bpybnesckas I. B. ®usuka. MpakTrkyM [SnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

JononHutenoHas nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BadwuH. - 2-e nag., non. - KasaHb: M13g-so
MOwUH PT, 2011. - Y. 2. - 460 c.: un. - bubnuorp.: c. 432. - Mpenam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 ak3.)
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
N3p-8o MOUWH PT, 2010. - Y. I. - 316 ¢.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3. (100 ak3.)
3. Opabosuy K. H. ®dunsuka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. -
539c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
4. nbtowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
MoH4apeHko. - Mocksa: MIHDPA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexxum
noctyna: http://znanium.com/go.php?id=397226
5. KaHH K. B. Kypc obuweii conamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum gocTyna: http://znanium.com/go.php?id=443435
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBGMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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