Mporpamma ancumnnuubl "dusmka”; 13.03.01 "TennosHepreTrka n TennoTexHnka".
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Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

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 gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
ork-2 CNoCOBHOCTbIO AEMOHCTpUPOBaTL Ha30Bbie 3HaHMSI B 061acTV eCTECTBEHHOHAYYHbIX

.ONCUNNIINH, TOTOBHOCTbLIO BbIABNATbL €CTeCTBEHHOHAaY4HYIO CyWHOCTb r|p06neM,
BO3HMKAKOWKMX B XoOe I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNbHOCTU; NPUMEHATb ONnAa UX
pa3peleHna OCHOBHbIe 3aKOHbl eCTECTBO3HAHUA, METO4bl MATEMATUYECKOIro
aHannm3a n MooennmpoBaHns, TeopeTn4eCckoro n aKkCnepmnMeHTasbHOro nccnenoBsaHmnA

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- OCHOBHbIE MOHATWSA, 3aKOHbI 1 MOLENUN MEXAHUKM, SNEKTPUYECTBA 1 MArHETM3Ma, konebaHuii U BONH, KBAHTOBOIA
PU3NKKN, CTATUCTUYECKON PU3NKN N TEPMOANHAMUKN.

JonxeH ymeTb:

- MCNONb30BaTb OCHOBHbIE NpUeMbl O6p360TKVI 9KCcnepunMeHTanbHbIX OAaHHbIX;

- pewartb TUMNOBblE 3a4a4M N0 OCHOBHbIM pasaenamM Pusnkn, UCrnonb3ys MeTodbl MAaTEMATMYECKOro aHanm3a;
MCMONb30BaTb (PU3NYECKNE 3aKOHbI NpU aHann3e n peeHnn np06neM.

JlonxeH Bnanetb:

- METOLaMW 3KCMEePVMEHTANbHOMO NCCNEN0BaHUS B (OU3MKE (NnaHMpoBaHue, noctaHoBka 1 obpabotka
SKCMepUMEHTa).

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb U FOTOBHOCTb:

- NMPUMEHSTb PE3YNbTaThl OCBOEHUS ANCLMMNUHBI B NPOCPECCUOHANBHOW OEATENBHOCTH.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO
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Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

HaHnas gncuunnuHa (Momynb) BkAoYeHa B pasgen "B1.5.19 OucumnnvHbl (Mogynu)" OCHOBHOW NPOgIECCUOHASTbHON
obpaszoBatenbHoi nporpammel 13.03.01 "TennosHepreTrka n TennoTexHuka (MpomblwneHHas TennosHepreTrka)" u
oTHocuTCS K 6a30BOI (06LLENPOECCMOHANBHOR) HaCTU.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI cocTaBnsieT 12 3a4eTHbix(ble) eanHuL(bl) Ha 432 yaca(os).

KoHTakTHas paboTta - 40 4aca(oB), B TOM Yucne nekuuu - 12 yaca(oB), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopatopHbie paboTbl - 16 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 370 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 22 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 9K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPYA0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekuvu 3aHATUSA paboTbl
Tema 1. dusnyeckme oCHOBBI
1. MeXaHUKW. 1 2 2 2 44
Tema 2. MexaHnyeckme konebaHuns un
2. BOHbL. 1 2 2 2 50
Tema 3. MonekynsapHas conamnku n
8. TEpPMOAMHaMuMKa. 1 2 2 2 50
Tema 4. OnekTpocTatvka u
4. 3NEeKTPNYEeCKn TOK. 2 1 1 2 23
5. [Tema 5. SnekTpoanHamuka. 2 1 1 2 40
Tema 6. OnekTpoMarHuTHble
6. konebaHusl 1 BONHbI. 2 0 0 2 40
Tema 7. BonHoBas 1 kBaHTOBas
7. ONTUKAL 3 1 1 1 30
Tema 8. OCHOBbI KBAHTOBOA
8. MeXaHUKW. 3 1 1 1 30
9. [Tema 9. ®uamka atoma. 3 1 1 1 20
10.[Tema 10. dusuka Teeporo Tena. 3 1 1 1 13
11.[Tema 11. Pusmka sgpa. 3 0 0 0 20
Tema 12. duauka aneMeHTapHbIX
12. wacTiy 3 0 0 0 10
Utoro 12 12 16 370

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. dnsanuyeckne oCHOBbl MEXAaHUKMU.
OCHOBbI KMHEMaTUKN.

KnHemaTvka noctynatenbHoro AsuXeHns (MatepuanbHas To4ka, cMcteMa oTcHéTa, TpaekTopums ABUXEHNS, CKOPOCTb,
nepemelleHne; TaHreHumanbHoe, HopMasnbHOe 1 NoNHoe yckopeHus). KnuHematuka spatwaTenbHOro AsBuxeHus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MeXy YrnoBOW U NTMHENHON CKOPOCTAMM, paBHOMEPEMEHHOE BpaLleHne
mMaTtepuanbHOM TOYKHN).

OCHOBbI OMHaAMUKN.

| 3akoH HbtoTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cuna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnsa B MexaHuKke.
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Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWbl, NOTEHLMANbHAS aHeprus Tena. CBsA3b MEXY CUM0A 1 NOTEHUMAaNbHOM
sHeprueinn. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NONHOW MexaHn4eckon aHeprun. O BHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNbCa MEXaHWYECKOW CUCTEMBI.

MexaHvika TBEpOoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OVHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCTBa. 3aKOH
COXpaHeHnsl MOMeHTa uMnynbea.

Penatusmcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JlopeHua 1 CneacTBns U3 HEro: 3aMeffieHne BPeMeHU, CoKpalleHne AnMHbI. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuueckune Kone6aHUs U BOJIHbI.

MexaHunyeckune konebaHus.

CeoboaHble rapMoHuYeckue HeaaTyxatowme konebaHmsi. CnoxeHve rapMoHmyeckmx konebaHuii. CBo6oaHble
3aryxawouine konebaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHu4eckne BOMHbI.

XapakTepucTKN MexaHU4eckunx BoNH. YpaBHeHue beryweli BonHbl. CTosiume BonHbl. BonHoBoe ypaBHeHwue. MnoTHOCTb
aHeprun. MNOTHOCTL NOTOKA SHEPrUW.

Tema 3. MonekynsipHasi ou3nku v TepMoguHaMmKa.

MonekynsipHo-kuHeTndeckas teopus (MKT) noeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHoBHoe ypaeHeHne MKT npoeanbHoro rasa. YpaBHeHUe COCTOSHNS naeanbHOro rasa.
dusnyecknii cMbici Temnepartypebl. ABneHust nepeHoca. CpenHss onvHa ceoboaHoro npobera Momnekyi.

®dyHKuMKM pacnpeneneHns Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctsam. yHkuna pacnpeneneHus Makcsenna. BapomeTtprnyeckas goopmyna.
PacnpeneneHune monekyn no saHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOLANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapbl Monekyn. AgnabaTtnyeckunii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHamMmKu.

Tema 4. dnekTpocTaTvKa U aneKTpu4ecku Tok.

OnekTpuyeckoe none B BakyyMme.

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema aycca B Bakyyme. KoHaeHcatop. [1poBOoHUKN.

OnekTpuyeckoe none B BeleCTBe.

MonspHbIe 1 HEMONAPHbIE AN3NEKTPUKK, NX nonapuaaumns. NMonapuaosaHHoCTb. Teopema [Maycca ong ouanekTpuka.
ONeKTPOEMKOCTb. SHEPIUS NEKTPMYECKOrO NONS.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrO U
HEeOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 auddepeHumanbHon goopmax. 3akoH dxoyna-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne TokM B XMIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoanHammka.

MarHuTHOe none B BakyyMme.

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbIn MomeHT. 3akoH buo-Casapa-/lannaca. Unpkynsauus sektopa .
Cwnna NopeHua. [1pnxeHne 3apsna B MarHUTHOM norne.

MarHuTHoe none B Bakyyme.

MarHuTHbIR noTok. Teopema Maycca. PaboTta MarHMTHOro nonsi. AnekTpoMarHuTHas uHgykums. Mpasuno SleHua. 3akoH
®dapages. VIHOykTMBHOCTL. CaMonHOYKUNS.

MarHuTHOe none B BelLeCTBe.

MarHeTtukn. HanpsixeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcHOBbI TEOPUN INEKTPOMArHNTHOMO MONS.

Buxpesoe anekTpuyeckoe none. Tok cMelleHmns. YpaBHeHns Makcsenna B MHTerpanbHon u auddepeHumnansHom
dbopmax, nx qoU3nYecknin CMbICH.

Tema 6. dneKkTpoMarHUTHble Koneb6aHUs u BOJHbI.

OneKkTpoMarHnTHele konebaHwsi.

Heszatyxatowme konebaHus. 3atyxawowme konebaHns. BoiHyXOeHHble anekTpuyeckne KonebaHusi. PesoHaHc Toka.
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Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

eﬂeKTpOMaFHVITHbIe BOJIHbI. FeHepame ANEKTPOMArHUTHbIX BOJTH. YDaBHeHI/Ie 3NEKTPOMArHUTHbIX BOJH. FpacpvlquKoe
|/|306pa>KeHv|e SJ'IeKTpOMaFHVITHOI7I BOMHbl. OCHOBHbIE CBOWCTBA ANEKTPOMArHUTHbIX BOJTH. BonHosoe ypaBHEHME N
CKOPOCTb pacnpoCTpaHeHNsA 3aNeKTPOMarHMTHbIX BOJTH. Ukana 3NIEKTPOMArHNUTHbIX BOJIH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa.

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Oundppakuns ceeta.

MpwHumn lMNoireHca-dPperens. Meton 3oH PpeHens. Oudppakumu Operenst n dpayHrogpepa 0T pasnuyHbiX 06 BEKTOB.
PaccesHve csera.

Monsgpusauns n gucnepcms ceeta.

EcTecTBeHHbI 1 nonspuaoBaHHblil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydenpenomnexune. ucnepcus
cBeTa. ONeKTPOHHAas Teopus ONCnepcumn ceeTa.

TennoBoe n3nyyeHme.

XapakTepucTukn Tennosoro nanyvyeHns. 3akoHbl Knpxroga, CtedaHa-bonbumana, BuHa. 'unoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas NUpomMeTpums.

doToapdpekT. ekt KomntoHa. [asneHume ceeta.

3akoHbl BHeWwHero gpotoadpcpekTa. YpaBHeHne SitHwTenHa ons dotoadpdpekta. NprumerHeHnsa gootoadbdpekTa. SddpekT
KomnTtoHa. Macca v umnynbc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MEXaHUKMU.

OCHOBHbIE NONOXEHMS KBAHTOBOW MEXAHWKM.

MnoTesa ne-bpoiinsa. CooTHoweHne HeonpenenéHHocTen Men3eHbepra. Obwee ypasHeHve LWpeanHrepa. BonHosas
doyHKUMS. YCNoBnS, HaknagbiBaemble Ha BOMHOBYO (PyHKUMIO. YcnoBme HOpMnpoBkn. CTaumoHapHOe ypaBHEHUE
WpeanHrepa.

LBuxeHne cBoboaHON YacTuLbl. NEKTPOH B OAHOMEPHbIN NOTEHLUaNbHOM aMe. TyHHeNbHbI 3dDEKT, KBAHTOBbIN
ocumMnnsATop.

Tema 9. Pusuka aroma.
KBaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHMKe: KBAHTOBbIE YMCa, CNEKTP U3MyYyeHus, npasuna otbéopa, CrvH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHumn Maynwu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®usuka TBEPOOro Tena.

CTpoeHue kpucTtannos. SKCnepuMeHTanbHble MeToObl UCCNEeA0BaHNS KPUCTanNoB. TodeyHble gedpekTbl B Kpuctannax.
KpaeBble 1 BUHTOBbIE gucnokauuy. JmMcnokaumm n nnacTuYHOCTb. AKYCTUYECKME U ONTUYECKME TUMbI KonebaHui
KPVCTaNNN4YeCcKon peweTkn. SKCNepUMeEHTarnbHble METOAbBI UCCNENOBaHNS KonebaTenbHOro CnekTpa KpUcTanmos.
MNMoHsaTMe 0 hoHOHAaXx.

Tema 11. ®dusuka agpa.
ATOMHOE 84p0

CtpoeHne atomMHoro sapa. Mogenu sopa. SHeprus ceasu. JedoekT macchl. dnepHble peakumn. PaaonoakTueHble
npeepaileHns saep. Peakums saepHoro nenexus. LlenHas peakuns nenexus. SloepHoiii peakTtop. Vines 6pvaoepHoro
peakTopa. Mpobnema NCTOYHMKOB 3HEpPrun. TepMosiAepHbI CUHTE3. DHeprus 38e3. YnpasnsieMblit TepMosiaepHbI
CUHTE3.

Tema 12. duaunka aneMeHTapHbIX YacTuL,

I/Iepapxm;l CTPYKTYP Matepuin. YacTtuubl n aHTnyactuubl. Pusnyeckuni BaKyyM. CTaH,EI,apTHaFI mMoneNlb 3NeMeHTapHbIX
4yacTuu. KBapKM, NEenTOHbl N KBaHTbl oyHAaMeHTalbHbIX nonemn. CDyH,EI,aMeHTaJ'IbeIe B3aMMOOENCTBUS. A,ElpOHbI. ﬂupa
aTtomMoB. ATOMbI. MOHeKyﬂbI. MaKDOCKOI'II/I‘-IeCKI/Ie COCTOSAHMA BewecTBa: radbl, XMOKOCTWU, Nna3Ma, TBepdble Tena.
MnaHeTbl. 3Be3abl. BelecTso B 3KCTpeMalbHbIX YCNOBUAX: benble Kapnuku, HelszOHHbIe 3Be31bl, YepHble Oblpbl.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBamBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAUHE.
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OpraHuzauus caMocTosaTeNbHON paboTbl 0ByHaIOWUXCS PErNAMEHTMPYETCS HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTEPATYPOIA N 3NEKTPOHHBIMM 0BPa30BaTENbHBIMU PECYPCaMM, BKIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”
MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

6.1 MepeyeHb KOMMNETEHLUIA C YKa3zaHUEM 3TanoB UX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pasoBaTtefibHOM
nporpaMMbl U POPM KOHTPONS X OCBOEHUSI

dopma KOHTpons OueHuBaemble
Tan
Ora KOMNETeHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. duaunyeckne 0CHOBbI MEXAHWNKU.
1 Kgg;gganaﬂ OrkK-2 2. MexaHunyeckune konebaHusi 1 BONHbI.
P 3. MonekynsipHas o3k n TepMoaNHaMmUKa.
1. Pun3nyeckme 0CHOBbI MEXAHUKMN.
J1 TOPHBbI
2 p:ggfj OpHEeIe Ork-2 2. MexaHuyeckme konebaHuns 1 BOMHbI.
3. MonekynsipHas ousnkn n TepMognHaMuka.
lMnucbmeHHoe 1. dun3nyeckme OCHOBbI MEXAHUKMN.
3 |pmomawHee 3agaHue |OMK-2 2. MexaHunyeckune konebaHusi 1 BONHbI.
3. MonekynsipHas py3nkm 1 TepmoanHaMuKka.
9k 3ameH OriK-2
CemecTp 2
TeKyLLMI KOHTPO/Tb
4. OnekTpocTatuka 1 aneKTpmMYecku Tok.
1 Kgg;gganaﬂ OrlIK-2 5. OnekTpoauHammka.
P 6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI.
4. dnekTpocTatnka n aneKTpm4ecku Tok.
TOPHbI
2 ”:ggfj OpHble OriK-2 5. OnekTpoanHammka.
P 6. dnekTpoMarHuTHele KonebaHns 1 BOMHbI.
lMnucbmeHHoe 4. OnekTpocTaTuka 1 aneKTpmM4ecku Tok.
3 |momawHee 3agaHue |OMK-2 5. OnekTpoauHammka.
6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI.
3auer OriK-2
Cemectp 3
TeKyLLMI KOHTPO/Tb
7. BonHoBas n kBaHTOBas ONTUKA.
1 KoHTponbHas OnK-2 8. OCHOBbI KBAHTOBOW MEXAHMWKM.
paboTa 9. ®usnka aToma.
10. ®uaunka TBEPHOro TENA.
7. BonHoBas u kBaHTOBas onTuKa.
TOPHDbI o
2 JlaGopatopreie OriK-2 8. OCHOBbI KBAHTOBOW MEXaHMUKM.
paboThbl 11 @
. ®dunauka agpa.
Mucementoe 5. Oarios xBaNToRON MEXEHAKI.
3 |oomawHee 3agaHue |OMK-2 9 Ou3NKa aTOMA.
11. dusuka sgpa.
Ok3ameH OriK-2

6.2 OnucaHue nokasateneun n Kputepues oLeHUBaHUSI KOMMNETeHU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
Cemectp 1
TekyLLUA 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.
NpeBoCX0OHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kmne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHve 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAbl NCMOMb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasuibHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npasunbHoO. lNposiBneHa |lposBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbLIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MNMucbmerHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. [MEHEE YEM HAMONOBUHY.| 3
3apaHve MNpoaeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooeMoHCcTpypoBaH  [ypoBeHb BnaneHns
MposiBneHsbl owmnobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CrnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3KKe CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNe  [CnoCcOBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemMaTmyeckoe u y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
Matepwvana, yMeHue npenycMOTpeHHble JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCcMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpasunncs ¢ nporpamMmoii 3aaaHuii u
nporpamMMoii, ycBoun  [pekoMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy U|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByyeHNe
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (UM NPUCTYNUTb NO
LONONHNTENBHO cnucTeMaTnyecKuii OCHOBHOI N1TEpaTypoi, |oKoOHYaHUK
nmTepaTypoi, XapakTep 3HaHWUli Mo |peKOMeH10BaHHOM YHUBepcuTeTa K
pPeKOMeHA0BaHHOM OVCLUUNNHE U nporpammoii npodbeccrmoHanbHoi
nporpammoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U1 npwu 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOSIHEHNN COOTBETCTBYIOWEN
UX 3HAYEeHUU Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX OMCLUNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKMe LesiTeNbHOCTY. 3HAHUAMU Onst UX
crnocobHocTn B yCTpaHeHns nog
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHNK npenoaasaTernsi.
y4ebHO-NporpaMmMHoro
Matepvana.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbl  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MponoemoHcTpupoBaH
BbICOKWIA YPOBEHD MpucytcTBytoT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHs.l ownobKu. YIOOBNETBOPUTENbHBIA  [MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTK
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTOoIbl UCMONb30BaHbl | 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.

3AEKTPOHHELBH
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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 3
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 gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

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

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

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

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3

Tembl:

. KuHematvka matepuanbHoOn TOHKM
. OuHamvka MatepuanbHoi TOHKN
. MexaHunyeckas paboTa u aHeprus

. MexaHvka TBEpOOro Tena

. PenstnBuctckasa mexaHmka
. MKT npeanbHoro rasa

. $BneHuns nepeHoca

. OcHOBbI TEPMOAUHAMUKN

ONO O WN =
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Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

9. MexaHuyeckue konebaHus

10. MexaHu4yeckue BOSHbI

Mpumepbl 3agaHunii:

3apgadya 1. Ban B Buae cniowHoro uunmHapa maccorn mi=10 Kr HacaxeH Ha ropu3oHTanbHyo ocb. Ha umnnHap HamoTaH
WHYpP, K CBOBOAHOMY KOHLLYY KOTOPOro nofgelleHa rupst Maccoii m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbcs rmps,
ecnu ee NpeaocTaBUTb camoli cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeAeH BbICTPEN BEPTUKaNbHO BBepX. OnpenenvTb BoiCOTY 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.

3apaya 3. PakeTa yctaHOBMEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BEpTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMaNbHON CKOPOCTM V1, COOBLLEHHO pakeTe Npu 3amnycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSIHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe CWibl rpaBMTaUMOHHOrO B3aMMOAENCTBUS pakeTbl U 3emMnu,
npeHebpeyb.

3anaya 4. Konba BmecTumocTbtio V=300 cM2, 3aKpbiTasi NpobKol C KpaHOM, COLEPXMT pas3peXeHHblii Bo3ayx. s
N3MepeHnst faBneHuns B konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYIO FYyBUHY U OTKPbINW KpaH, B
pesynbTaTe Yero B konby Bowna Bofa Maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apaya 5. Kucnopog 3aHumaet 0b6bem V1=1 M3 n Haxonutesa nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npu
MOCTOSIHHOM aaeneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTosIHHOM 06beme 1o faeneHus p2=500 kla. MocTponTb
rpadgouk npouecca u HaTth: 1) nsmeHeHne AU BHyTpPEHHe aHeprm rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KOnnM4ecTso
TennoTbl Q, NnepegaHHoe rasy.

2. JlabopatopHble paboTbi

Tembl 1,2, 3

NabopatopHas pabota 1. OnpenenexHve yoensHOro ConpoTMBIEHNE NPOBOOHUKA.

NabopatopHas pabota 2. OnpeneneHne yCKOPEHWs CUnbl TAXECTW Npu cBO6OAHOM nafeHnn Tena.

NabopatopHas pabota 3. OnpeneneHme MOMeHTa UHEPLIMI METaNIMYeCcKmX KoseL, C MoMoLbio MasTH1Ka Makceenna
NabopaTopHas pabota 4. N3yuyeHue konebaHnii MaTeMaTN4eckoro 1 oran4eckoro MasiTHIKOB

NabopatopHas paboTta 5. OnpeneneHne oTHOWEHUS TENTOEMKOCTEN rasa MetoaoM KnemaHa- [leaopma.
NabopatopHas pabota 6. OnpenenexHne BA3KOCTH XnakocTu metonom Crokca.

NabopatopHas paboTa 7. ViccnenoBaHne 3aBMCMMOCTM BSI3KOCTU XNAKOCTU OT TeMrnepatypbl 1

KOHLIEHTpaLMmM Ha WaprkoBOM BUCKO3MNMETPE.

Na6opatopHas paboTta 8. MamepeHne pacwmpeHunsi TBepabix TeN 0T TeMnepatypbl

Na6opatopHas paboTta 9. VMiccnenosaHne TpeHus.

NabopatopHas paboTa 10. MI3amepeHne ckopocTy 3ByKa B TBEPAbIX TeNax.

3. NMucbmeHHoOe pomallHee 3apaHve

Tembl 1, 2, 3

Mpumep 3apnaHus.

1. Haiitn 06bem (B M3) v MOnelt naeanbHOro rasa npu HopmanbHbix ycnoemsx ( p0=1,013?105Ma , T0=273,15 K).
2.Hantn konnyecTBo BelecTsa v (B MOfb), ECIN €ro Macca pasHa m.

3. HainTtn maccy ogHoro atoma (B Kr) 4aHHOro BelecTsa.

4. KoHueHTpauns Monekyn rasa pasHa n, CPeaHss KUHeTMYeCcKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MocCT..
Hantn naeneHne rasa p Ha cTeHKy cocyaa (s a).

5. CpenHas KMHeTn4Yeckas sHeprus NocTynatenbHOro ABMXEHUs MONEKyn rasa <e>nocT. . Haintn temnepatypy rasa T (B
K).

6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoamTcs raz Maccoi m. HailTn naBneHve rasa Ha CTEHKY
cocyna p (s Ma).

7. B 6annoHe 06beMom V Haxooutcs ras nog fasneHvem p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cMecw rasos napumanbHble faBneHns asoTa, KMcnopoaa n aproHa pasHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
[asrieHne 310l CMecu rasos.

9. N3 6annoHa o6bemom V npu noctosiHHol TemnepaTtype t?C napacxonosany aproH Maccoit Am . Ha ckonbko
yMeHblumnoch nasneHune Ap (B Ma) rasa B 6annoHe?

10. Ha pucyHke npefcTasneH rpadouk yHKUUM pacnpeneneHns Monekyn rasa no CKopocTaM (pacnpeneneHve
Makceenna). Hantu temnepatypy atoro rasa T (B K).

Ok3ameH

Bonpochbl k ak3ameHy:

1. TpaekTtopus. Nepemewerne.CkopocTb. CKOPOCTb B 1EKAPTOBOM CUCTEME KOOPAMHAT.
2.CkopocTb. CKOpOCTb B NOASPHON CMCTEME KOOpAMNHAT.

3.CkopocTb. CpeaHssa ckopocTb. MNpoiaeHHbI NyTb.

4.YckopeHue. YCKopeHne B 4eKapTOBON CUCTEME KOOPAMHAT.

5.YckopeHue. YCKopeHne B CUCTEME KOOPAMHAT, CBA3aHHOMN C ABMXYILEACS TOUKOWA.

6.Yron nosopota. Yrnoeas ckopocTtb. CBA3b IMHERHOW M YrNOBOW CKOPOCTM. YTNI0BOE YCKOpe-Hue.
OcCHOBbI AUHAMKKM.

6.uHamrka matepranbHon To4kn. 3akoHbl HbloToHa.
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7.advHamuka tBepgoro Tena. LleHtp macc.

8.3aKk0oH OBMXEHMS LieHTpa Macc.

3aKOHbl COXPaHEHUS B MEXAHUKE.

9. Pabota B MexaHuike.

10.KnHeTnyeckas n noteHumanbHas sHeprum.

MexaHuvka TBepaoro tena.

11.0CcHOBHOE ypaBHEHWe OMHaMVKK BpalwaTenbHOro ABUXEHWS TBePAOro Tena OTHOCUTENbHO HEMOABUXHON TOYKM .
12.0CcHOBHOE ypaBHEHNE OMHAMVKK BpalwaTenbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENbHO HEMOABUXHON OCH.
13.MOMEHT Curnbl, MOMEHT UMNyNbCca, MOMEHT nHepunn. KnHetnyeckas sHeprus spaliaiowerocs Tena.
14.3aKOHbl COXpaHEHNS (MMNyNbCca, SHEPr, MOMEHTA UMMYbCA).

Penatusmcrtckas mexaHuka.

15. MNpeobpasosaHus koopavHaT anunes. MpuHuMn oTHocuTenbHocTu Fanunes
16.MocTynatbl SiiHwWwTeHa. MpeobpaszoBaHus koopanHat JlopeHua.

17.0n1Ha 1 NPOMEXYTOK BPEMEHN B PENATUBMUCTCKON MEXaHMKE.

18.MoHsATNEe 0OHOBPEMEHHOCTUN B PENSATUBUCTCKON MEXaHVKE.

19.PensaTnBMCTCKMIA 3aKOH CNOXEHUS CKOPOCTEA.

20.0OCHOBbI PENATUBUCTCKON AUHAMUKM.

21.B3anMocBa3b Macchbl 1 SHEPrUn B PENSTUBUCTCKON MEXaHNKE.

MexaHnyeckune konebaHus.

22.CBo60oaHbIE rapMoHMYeckme konebaHus

23.3atyxalolme MexaHndeckme konebaHus

24. BblHyXeHHble MexaHuyeckne konebaHus

MexaHu4yeckne BOMHbI.

25. MpononbHbIE 1 NOMEpPeYHble BOMHDI

26.YpaBHeHne BOJHbI.

27.®Pa3oBas CKOPOCTb BO/HbI

28. OHeprus BOMHbI.

Crosume BOMHBbI.

MKT ngeanbHoro rasa.

29.CTaTMCTUYECKUIA N TEPMOANHAMUNYECKUIA METOObl NCCNea0BaHUsI.

30.0CcHOBHOE ypaBHEHWE MONEKYNSAPHO-KMHETMYECKOW Teopun (BbiBO4).
31.CpeLnHekBagpaTnyHas CKoOpocTb. Pn3nYeCKnii CMbICI TEPMOAMHAMUYECKON TeMnepaTypsbl.

32.4ucno cteneHein cBoboabl MONekyn. 3aKOH PAaBHOMEPHOrO pacnpeaeneHnst 3Heprum no Yicnam cteneHen csobonbl
MOJeKy/.

33.3akoH pacnpeneneHuns MONeKyn no ckopocTaMm (pacnpeneneHne Makceenna).
34..PacnpeneneHune bonbumaHa. BapomeTpuryeckas goopmyna.

OcHOoBbI TEPMOAVHAMYKM.

35.BHyTpeHHsIa aHeprus. TennoTa n pabota B TePMOANHAMMKE.

36.MNepBoe Ha4ano TepMOAMHAMUKM U €r0 MPUMEHEHUNE K U30XOPNHECKOMY NPOoLECCy.

37.MepBoe Havano TepMoavHaMMKKM 1 ero NpuMeHeHne K n3obapuyeckomy npoueccy. dusmnye-ckuii CMbICH
yH/BEepCasbHOM ra3oBon NOCTOSAHHOM.

38.MNepBoe Havano TepMoOAMHAMUKK U ero NpUMEHeHne K M30TepMUYECKOMY NpoLLeccy.
39.MepBoe Havano TepMOAMHAMUKM 1 Er0 NPUMEHEHKE K afmabaTnieckoMy npoLeccy.
40.9bhekTnBHbIA mameTp. CpenHsas onnHa ceobonHoro npobera monekyn. Bpems penakcauuu.
41.4BneHve onddoyaun. 3akoH duka.

42.51BneHve TennonpoeBoaHOCTU. 3aKoH Pypbe.

43.51BneHne BHYTPEHHErO TPEHMS.

44 Kpyrosble npouecchbl. K.I1.[. Tennoson n XxonoannbHON ManHbI.

45.Uwnkn Kapro. K.I. 0. unkna KapHo (BbiBOg).

46.Mepeas n BTopas Teopema KapHo. TepmoanHammyeckas wkana remneparyp.

47 .NMpueenexHas Tennota. YpasHeHue Knaysuyca.

48.9HTponus. CeocTBa SHTPOMMUM.

49.9HTpOMNMSA naeanbHoOro rasa.

50.Btopoe Hayano TepMoanNHaMumKM.

51.Cratnctuyecknii CMbiCn BTOPOro Havana TepMoaMHaMUKN.

CemecTtp 2

TeKywWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 4, 5, 6

Tembl:

1. DnekTpnyeckoe none B Bakyyme
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2. OnanekTpukn

3. MNMposoaHukun. KoHoeHcaTopbl
4. DHeprus 3apsxXeHHbIX CUCTEM
5. OnekTpuyeckuii ToK

6. MarHnTHoe none B Bakyyme

7. MarHuTtHOe none B BeleCcTse
8. OnekTpomarHMTHas MHOYKUNS
9. AnekTpomMarHnTHole konebaHus
10. OnekTpoMarHuTHble BOMHbI
Mpumepbl 3a0aHWiA:

3apnadya 1. Tpu oanHakosbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO

TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTOObl cuna npuTsXeHus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIUNXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxogatcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegennTb paboTty A', KOTOPYIO HaOO COBEPLWMNTb, 4TOOLI CONM3NTL 3apsaabl 00 PacCTOsHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha paccTosHUN
r1=15 cM oT NnepBoro n Ha paccTosHUN r2=10 CM OT BTOPOro 3apsL0B.

3apava 4. lNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH Kk MCTo4HUKy Toka, SC & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 OM. OnpenennTb NokasaHue BoNbTMETPA C conpoTueneHnem Re=500 Om,
COEMHEHHOrO NMPOBOAHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHbBIM KOHTAKTOM C CepeanHoi 0bMoTKM
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXLY TEMM XeE TOYKaMM NOTEHUMOMETPA NPY OTKIIOYEHHOM
BONbTMETpE?

3apauva 5. o ToHKOMy NpoBoasuwemy Konbly paguycom R=10 cM Tedet 1ok 1=80 A. Hantn MarHuTHyto nHaykumio B B
To4yke A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTogHune r=20 CM.

2. JlTabopatopHble paboTbi

Tembl 4, 5, 6

NabopatopHas paboTta 1. iaydeHune paboTbl 9N1eKTPOHHOIro ocuuanorpadga.

NabopatopHas paboTa 2. MIamepeHune yaenbHOro 3apsiaa anekTpoHa.

NabopatopHas pabota 3. MNpoBepka 3akoHa OMa 1 n3MepeHne yaeNbHOro CoNpPOTUBIEHNS.

NabopaTopHas paboTa 4. N3yueHne pacnpeneneHns MarHUTHOrO NONs BAOMb OCK CONEeHoOMAA.

NabopatopHas pabota 5. OnpenenexHne ropu3oHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKUAN

MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. ViaydeHune siBNeHNs MarHUTHOro ructepesmnca.

NabopatopHas paboTa 7. iaydeHne 3atyxatowmx konebaHuii.

NabopatopHas paboTa 8. N3y4eHune penakcaumoHHbIX KonebaHuiA.

Na6opatopHas paboTta 9. N3y4eHne cobCTBEHHBIX KonebaHuii CTPYHbI.

NabopatopHas pabota 10. MiccnenoBaHne Toka B Bakyyme.

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 4, 5, 6

1. Ha HemMarHuTHbI Kapkac coneHonga cevyeHvem S B 04MH cnoi HamoTtaHbl N BUTKOB nNpoBonoku. JavHa coneHonpa
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHoM none ¢ nHaykuueii B pasHomepHo Bpalwaetcs pamka u3 N BuTKoB nposonoku. [Nnowanp pamkn pasHa S,
yrno-Bas CKOpoCTb BpaleHus paBHa w. Hantn makcumanbHyto 3.4.c. Ei,max (B B) nHaykuum, BO3HMKAKOLWYIO B 3TON
pamke.

3. lNo coneHonay ¢ 4ynucnom BuTkoB N TeyeT Tok |. MarHUTHbIN NOTOK Yepes nonepevyHoe ceveHme coneHonpa paseH @.
Hantn nHoyktusHocTb L (B MKITH) aTOro coneHouga.

4. Cuna Toka B KaTylwke NHOYKTUBHOCTW L paBHOMEpPHO yBenu-unaetcs Ha Al 3a Bpems At. Halitn cpenHee 3HaveHne
3.0.c. camomHaykumm Es(s MB).

5. B anekTpunyeckoin uenn ¢ NHOyKTUBHOCTbIO L cmna Toka name-Haetcsa no 3akory |= 5t (A). Havtu 3.4.c. camomHaykumm
Es (8 B).

6. MNpwu BbIKNIOYEHUN Lenn, coaepxallein conpotusneHre R, cuna Toka ymeHblwaeTcsa cornacHo rpadmky. Hatm
WHOYKTUBHOCTb uenu L (B H).

7. B nnockom BO3aylWHOM (€ = 1) KOHAEHCATOPE C MOWAaAbIO KaX A0 NNAaCTMHbI S MHOYKUNA

8. B nnockom Bo3aywwHOM (€=1) KOHOEHCATOPE ANEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haintm nnoTHOCTb
TOKa cmeleHus jcmel. (B A/m2).

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKW. VIHAYKLMSA MarHUTHOMO NONs BHYTPM
coneHoupa npu cune toka | pasHa B. Hantn nnayktusHocTb L (B MITH) aTOro coneHovpa.

10. ConeHounp MHAYKTUBHOCTBLIO L conepxmT N BUTKOB NPOBO-N0KW. HailTn MarHNTHbI NOTOK Yepesa nonepeyHoe
ceyeHne coneHonpga d (B MkB6) npu 3apaHHoOR cune Toka |.

3auer

Bonpochl k 3a4eTy:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 ua 24. Bl YHH
skt

AR 5 AN LM O



Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepnosvumm nonei.

2. MNoteHuman an. ctatudeckoro nong. CeaA3b HANPSAXEHHOCTW U NOTEHUMana 8. CTaTM4ecKoro nons.
3.9nekTpuyeckuii gunonb. PacyeT an. nona gunons.

4. Cnnosble nuHKMKM an. nons. MNMoTok BeKTopa Hanps>XeHHOCTH 3. Nons.

5.Teopema OcTporpanckoro-laycca n ee NpMMeHeHUe K BbIYMCIEHUIO HAMPSXXEHHOCTU Nonst 0T 6eCKOHEYHOIA
0OHOPOOHO3aPSAXKEHHOW NIOCKOCTW.

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCNEHNIO HAMPSXEHHOCTU NOMS OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-Iaycca n ee npMMeHeHMe K BbIMUCNEHNIO HANPSAXEHHOCTU MONS METANINYECKOW cdepsl.
OnekTpmnyeckoe none B BEWECTBE.

8. 9n. none B onanekTpukax. MonspHble 1 HENONSPHbIE MONEKYNbI. DN. AWMONb BO BHEWHEM OLHOPOLHOM 311 MONe.

9. MNonsipm3auns oUAaNeKTPrKOB: OPUEHTALMOHHAS U AedopmMaumoHHas. Bektop nonspusaunn. Cea3b Mexay
NMOBEPXHOCTHOWN MNIOTHOCTBIO CBA3AHHbIX 3apSA0B 1 BEKTOPOM MONSpu3anui.

10. HanpsxeHHOCTb a1. nons B ananekTpuke. Teopema [Faycca ana an. nons B gnanekrpuke. Jdunanektpuyeckas
NPOHNLLAEMOCTb U ee OU3NYECKUIA CMbICTT.

3.MNpoBOOHMKN B 3N1EKTPOCTATUHECKOM NOne

11.MpoBogHKKK B 3n. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €ro NOBEPXHOCTK).
12.CBA3b MeXay HANpPSXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHOMN MAOTHOCTBLIO 3apS40B.
13. OnekTpoeMKocTb NPoBOAHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHLEeHCaTopOB.

14.OHeprnga an. Nnong. SHepPrms CUCTEMbl HEMOABUXHbIX TOHEYHbIX 3aPSL0B.

15. DHeprus an. nons. SHeprus 3apsXXKeHHOro NPOBOAHMKA.

4.T10CTOSAHHBIA 9NEKTPUYECKUIA TOK.

16. MNoCTOAHHbIN 311. TOK, Er0 XapakTepUCTUKM 1 YCNOBUS CyLECTBOBaHUSI.

17. MNocToaHHbIN 3n. ToK. 3akoH Oma ans uenw.

18. MNMocTosHHbIN an. Tok. 3akoH Oma B AndochepeHumanbHoi doopme.

19. OneKkTpoNpPOBOAHOCTb METANNOB. SKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B METannax.

20. Knaccuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopum.

21. Tpy4HOCTM KNAacCM4ecKoi TeopUn NPOBOANMOCTU.

5.MarHnTHOe none B Bakyyme.

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

23. 3akoH bruo-Caeapa-/lannaca v ero npMMeHeHNe Ons pacyeta MarHUTHOrO NONS B LIEHTPE KPYroBoro Toka.
24. MarHuTHoe none OBuXylerocs 3apsma.

25. 3akoH Amnepa. [leicTBre MarHMTHOro Nons Ha ABUXYLINACS 3apsL.

26. [1BnXeHne 3apsXeHHbIX 4acTuL B MarHUTHOM rone.

27. YckopuTenn 3apsixXeHHbIx yacTuu. LInknoTpoH.

28. OppekT Xonna.

29. 3aKOH MOAHOro ToKa Af1 MarHUTHOrO MONS B BakyyMme.

30. MarHuTHOE none coneHomaa v Toponga.

31. PaboTta no nepeMelLeHnto NPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.

6.MarHnTHoe none B BELLECTBE.

32. MarHuTHOe none B BelecTse. MarHWTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

33. [ua n napa MarHeTmam.

34. HamarHunyeHHocTb. MarHmTHOe none B BeWeCTBe.

35. 3aKoH NofHOro ToKa A/ MarHUTHOro MONs B BELECTBE.

36. ®eppomarHeTukn, UX CBOMCTBA 1 MX NpMpoaa.

7.0OCHOBbI TEOPUN 3NEKTPOMArHUTHOIO MONS.

37. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NleHua.

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHOyKUMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPaHEHMNS SHEPTUN.
39. NInoykTneBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna v nx aHanus

8.9nekTpoMarHnTHble konebaHus.

44. dnekTpuyeckunin konebatenbHblin KOHTYP. CBOBOAHbIE 3NEKTPOMArHUTHBIE KOonebaHus.

45. SnekTpuyeckuii konebatenbHbIn KOHTYP. CBoGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHus konebaHus.
46. dnekTpuyeckmnii konebatenbHbI KOHTYP. BbIHyXAeHHbIE 9N1EKTPOMArHUTHbIE KonebaHus.
9.9neKkTpoMarHNTHbIE BOJHBbI.

47. CBoWiCcTBa 3NEKTPOMarH1THbIX CBOVWCTB
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48. DHeprus aneKkTpoMarHMTHbIX BOMH.

49. V3ny4eHne snekTpruyeckoro aunons.

50. Lkana anekTpoMarHUTHbIX BOMH.

Cemectp 3

TekyLUA KOHTPONb

1. KoHTponbHas pabora

Tembl 7, 8,9, 10

TeMbl:

. MHTepdepeHuns ceeta

. dndbpakuns ceeta

. MNonsipusauns ceeta

. POTOHbI

. Tennosoe nanyyexune

. Teopwus atoma bopa

. doToapgpekT

. BonHoBble cBowicTBa YacTuL,

. PagnoaktnsHocTb

10. dopo atoma

lMpumepbl 3agaHnin:

3apaya 1. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, MOKPBITYID O4EHb TOHKOW NMIEHKON, NoKasaTenb NpenoMneHns n2
BelecTBa KOTOpon paeeH 1,4, nagaet HOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblin CBET MakcUMManbHO ocnabneH BcneacTsme HTepdpepeHumm. Onpenenutb TONWMHY d NAeHKU.

3apgaya 2. Ha wenb wupunHon a=0,1 MM HOpManbHO NagaeT napannenbHbIA Ny4oK cBeTa OT MOHOXPOMAaTNYeCcKoro
nctoyHuka (A=0,6 Mkm). OnpenenuTb WUPUHY | LEHTPaNbHOrO MakCcMMyMa B AMOPaKLMOHHOW KapTuHe, NpoeLmnpyemMon ¢
MOMOLUbIO NINH3bI, HAX0ASWENCA HEeNOCPEeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMIA OT IMH3bl HA PaccTosaHun L=1 Mm.
3apgadya 3. CteneHb nonspusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcMMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaartop, 0T MUHUManbHON?

3apaya 4. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH nanyyaertcs sHeprus
W=83 Ix. Onpenenntb KO3(MLNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apaya 5. [1Ba MCTOYHMKA U3NYYaloT CBET C AJIMHOM BONHbI 375HM 1 750 HM. HaiTi OTHOWEHWE NMMNYNbCOB (POTOHOB,
N3ny4aeMbIX NEPBbLIM N BTOPbIM NCTOYHNKOM.

2. NTabopatopHble paboTbl

Tembl 7, 8, 11

NabopatopHas paboTa 1. Mi3ydeHune siBneHns nHTepdepeHLmi.

NabopatopHas paboTa 2. aydeHne andopakuum ceeta.

NabopatopHas paboTta 3. I3ay4eHne 3aKOHOB TEMNOBOIO N3NYyYEHUSI.

Na6opatopHas pabota 4. N3ydeHune saBneHns gpoTtoadpdekTa.

NabopaTopHas paboTa 5. OnTuyeckas aHM30TPONUS MOL BAUSHUEM BHEWHMWX BO3LEWCTBUIA
NabopatopHas paboTa 6. SKkcnepuMeHTanbLHoe NoATBepXaeHue nocTtynatos bopa.
Na6opatopHas pabota 7. OnbiT PpaHka u Mepua

NabopatopHas pabota 8. CnekTp atoma Boaopoa.

NabopatopHas pabota 9. O3HakoMneHne ¢ paboToi rasoBoro nasepa.

NabopartopHas pabota 10. N3MepeHne CKOPOCTH CBETA C MOMOLLLIO TA3EPHOIO0 CEHCOPA ABUXEHNS.
3. NMucbmeHHOe pomallHee 3apaHve

Tembl 7, 8,9, 11

Mpumep 3anaHus.

1. OnpenennTb YNCNO HYKIOHOB B SApe aTtoMa HaTpus.

. OnpegennTb YMCNO NPOTOHOB B SiAPe atoMa Meau.

. OnpegennTb YMCNO HENTPOHOB B AApe aToOMa aproHa.

. Haiitn oTHOWweHWe onameTtpa sapa n3otona Meoy K gmameTpy sapa atoma xenesa.

. HaiAitn oTHOWweHWe Macchl sapa n3oTtona yrnepona k Macce sgpa atoma Xenesa.

. Haiitn oTHoWweHWe 3apsna aapa ypaHa K 3apsgy saapa atoma xenesa.

. Haiitn paguwyc sopa anementa, ecnn RO =1,3710-15m.

. Hantu sHepruio ces3m agpa atoma ypaHa Ecessu (B MaB).

. Haintn sHepruto cessm Ecsasn (B MaB) siopa ¢ maccoi ms.

10. HaiAitn yoenbHyto aHepruio cBs3m Ecesasm aapa ¢ maccon ms.

Ok3ameH

Bonpochbl k ak3ameHy:

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpen.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.
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4. Ycnosuve nHTepgepeHLNOHHOro MakCuMyma 1 MUHUMyMa.

5.NHTepdepeHums cBeTa. Pacyet nHtepdepeHUNOHHOM KapTUHbI OT ABYX UCTOYHUKOB.
6./HTepdepeHLmMs cBeTa B TOHKMX MEHKAX.

7. Ondppakuns ceeta. MpuHumn MNolireHca-dpeHens.

8. MeTtopn 30H ®peHens.

9.dudppakuus dpeHens Ha KPyrnom OTBEPCTUN.

10.dndppakuma dpeHens Ha KPyrnom Aucke..

11. Ondppakumsa PpayHrodepa Ha ANPPakLMOHHON peleTKe.

12. dndppakums Ha npocTpaHcTBeHHoN peweTke. Popmyna Bynbgpa- bparra
13.0ucnepcns ceeta. ANeKTPoHHAs TeEOpUs AMcnepcun ceeta.

14. MNonspusauns ceeTa.

15.CteneHb nongpmsaunn.

16. 3akoH Manioca.

17.0BoiHOe nyyenpenomneHune. VIckyCTBeHHas onTnyeckast aHn30TpOnus.

18. Tennosoe nany4yeHve n ero xapakrepmuctukn. 3akoH Kupxroda.

19.3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHns BuHa.

20.I'vnoTe3a lNMnaHka. ®opmyna lNMnaHka.

21.PoTosdhdrekT.3akoHbl hoToadhdekTa.

22.YpaBHeHWe DiiHWTelHa ons BHelWwHero ooToaddekTa.

23. OnbiThl Jlebenesa. [asneHue ceeta.

24.BonHoBoe 06bsiCHEHWE LaBNeHUs cBeTa.

25.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

26. OdhbgpekT KomnToHa.

27.KopnyckynsapHO-BONHOBOW Ayann3m CBOWCTB BewwecTtsa. Popmyna ne bporing.
28.CooTHoweHne HeonpeneneHHocTel. Cneactems U3 COOTHOLEHWIA HEONPELENEHHOCTEN.
29.BonHoBas dhyHKUNS 1 ee CTAaTUCTNHECKUNIA CMbICTT.

30.06uee ypaBHeHue LWpeaunHrepa. YpaBHerve LpeanHrepa ons ctauMoHapHbIX COCTOSIHUIA.
31. MpuHUKUN NPUYMHHOCTM B KBAHTOBON MEXaHUKE.

32.CBobopnHas yacTtmua.

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

36. MOMeHT nmnynbca B KBaHTOBOW MexaHuke

37.AT1om Bopopogaa. KeaHToBsble Ynicna.

38.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CNMHOBOE KBAHTOBOE YUCHO.
39.MprHUMN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTMIL,.

40.MpuHumn Maynn. PacnpeaeneHne anekTPOHOB B aTOME MO COCTOSIHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KoMbnHaLMOHHOE paccesHe cBeTa.

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

44.9nemMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHve anekTpoHOB NPOBOAUMOCTY B METaNNE N0 SHEPTUsiIM Npu abCoNOTHOM Hyne. SHeprus depmu.
BnusiHne TemnepaTtypbl Ha pacnpeneneHne 3NeKTPOHOB NPOBOAMMOCTY B METANNE MO SHEPTUSIM.

46. Teopusi TennoemkocTel diiHwTeHa, ebas.

47. DHepreTuyeckre 30HbI B kKpuctannax. PacnpeneneHme anekTpoHOB MO 3HEPreTuyecknm 3oHaM. BaneHTHas 3oHa v
30Ha NpoBoaMMocTn. MeTannbl, AUINEKTPUKM 1 NONYNPOBOLHUKM.

48. MNonynpoBogHukn.CobCTBEHHAS 1 MPUMECHAS NMPOBOAUMOCTb MOJYNPOBOLHUKOB.

49. Pabota Bbixona. KoHTakTHast pa3HOCTb NOTEHLMANOB.

50. KOHTaKT 3n1eKTPOHHOrO 1 AbIPOYHOrO MOJYNPOBOAHNKOB (P-N NEPEXOL) 1 €ro BOMbT - aMnepHas xapakTepucTuka.
51. OcHOBHble CBOWCTBA 1 CTPOEHWE S4pa.

52. OHeprus ceasu saep.

53. SnepHble cunbl.

54. PagnoakTmBHOCTb. Buapl paanoakTMBHOro Usny4eHus.

55.YpoBeHb anemMeHTapHbIX HacTul,.

56. ®yHOaMeHTanbHble B3aUMOOENCTBUS.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nts Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.
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Insa 3avéra:

56 6annos un bonee - "3a4TeHo".

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

Lnsa ask3ameHa:

86 6annos n bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (MNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapaKTepu3yoLLLuX aTtanbl hopMUpOBaHUA KOMMEeTEeHL U 6annos
Cemectp 1

TeKyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBoAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 10
BbIMOJIHSIETCS B MMCbMEHHOM BuaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopatopHble (B ayantopun, ocHawéHHON cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPYMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbmeHHoe  |OByyarowmecs nonyyaroT 3afaHne No OCBELWEHMIO ONPenenéHHbIX TEOPETUHECKMX
nomallHee BOMPOCOB UKW pelleHmnio 3aay. PaboTta BbINONHAETCS NMMCbMEHHO AOMa U 3 10
3afaHve chnaétcst npenonasartento. OLEHNBAIOTCS BNafeHWe Matepumanom no Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTU, BNafieHue METOAaMM, YMEHNS U HABbIKW,
HeobXoAMMble 4NS BbINONHEHUS 3a8aHUi.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMNANHBI. OK3aMeH 50
NPOBOLUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxatcsl Bonpochl (3afaHunsl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNaaeHne MatepuanoMm, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NpKn
aHanuase NpobneMHbIX CUTyaunin U peleHnn NPaKTUYECKNX 3aaaHni.

CemecTp 2
TeKkyL i KOHTPONb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
pabota nonyyaroT 3aaHus Ans NpoBEepPKU YCBOEHUS MPoiiaeHHOro MaTepvana. Pabota 1 10
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBaTcs
BnafeHne maTepranoM rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToaMu, yMeHNsi 1 HaBblKi, HEOOX0AMMbIE /1S BbINONHEHUS 3a4aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOLSAT y4ebHbIE SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBaKOTCA 3HaHNe MaTepuana u
YMEHUE NPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

MucbMeHHoe  [Obyyalowmecs nonyyaloT 3afaHue MO OCBEWEHNIO ONpPenenéHHbIX TEOPETUYECKMX
JomatiHee BOMPOCOB MK peleHnio 3aaady. PaboTta BeINonHAETCS NMMCbMEHHO AoMa U 3 10
3alaHue cnaértca npenogasarento. OLueHMBalOTCS BNageHne Matepuanom no teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHne MeToaamm, YMeHNs 1 HaBblKu,
HeobxoauMble ANs BbINOMHEHWS 3aAaHNIA.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuyatowmiics nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTD HYXXHbIE 3HAHWSI, HABBIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWIA.

Cemectp 3
TeKyLunin KOHTPOJb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 18 ua 24. Bl YHH
skt

AR 5 AN LM O



Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 1 10

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 30
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaérca npenogasarento. OLueHnBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMUMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPV U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHusa ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

Casenbes W.B. Kypc o0buweii domanku. B 5-u 7. Tom 1. MexaHuka [9nekTpoHHbI pecypc] : y4ebHoe nocobue / U. B.
Casenbes. ? CaHkT-NeTepbypr : /laHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Cagenbes W.B. Kypc obuweit counsnkun. B 5-u 11. ToM 3. MonekynspHas domamnka 1 TepMoanHamumka [OnekTpoHHbIi pecypc]
: yuebHoe nocobue / . B. CaBenbes. - CaHkT-lMeTepbypr : NlaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duauka. MpakTrkyM nNo peweHno 3anay [SnekTpoHHbIl pecypc]: yuebHoe nocobue / J1. 1. Fnagkos [u gp.]. ?
CankT-MNeTepbypr : NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeToguueckue ykasaHusi oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn Bectn KOHCNeKTnpoBaHne y'-|e6Horo martepuana. O6an.laTb BHMMaHWE Ha TEPMUHbI, (OOPMYNNPOBKN,
packpbiBawouwme cogepxaHme 1ex ninn NHbix SABJIEHUN W npoueccos, Hay4Hble BbiIBOObI N
npakTn4eckmne pekoMeHgauunn. XenatenbHo ocTaBUTb B p8.60'-IVIX KOHCMEeKTax nons, Ha KOTopbIX
nenartb nNoMeTkn n3 peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4awWme Mmatepman HpOCﬂquB.HHOVI
nekuuun, a Takxe nog4yepkumearoumne OCO6YIO Ba>XHOCTb TE€X NN NHbIX TEOPETUYECKNX MONOXEHWNIA.
3apaBartb npenogaBaresnto yToO4YHAKLWMne BONpOoChl C Lenblo pa3peleHnsa HeACHbIX MOMEHTOB.

npakTnyeckme | 1. Ha nepeoM 3aHATUM CTyAeHTaM npegnaraeTcsa nureparypa v matepuvanbl B 9NeKTPOHHOM BUAe Ans
3aHATMA NoCnefytoWero NPOBeLEHUS MPAKTUHECKUX 3AHSATUI N CaMOCTOATENbHON PaboThl.

2. Ha nocnepnytowmx 3aHATUSAX CTYOEHTbI pelatoT 3a4a4um no NnpeactaBneHHbIM TeMam.

3. AKTUBHOCTb CTYLEHTOB NoowpsieTcs npenogasatensm 6annamm.

4. CymmapHbIin 6an, KOTOPbIA BEICTABNSETCSA CTYLEHTY 32 NPOBEAEHME NPaKTUYECKMX 3aHATUR,

cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 NOCEWEHNEe 3aHATUN 1 aKTUBHOE y4acTue CTYAEHTOB B

NpoBeLeHNN 3aHATUN.

nabopatopHbie| 1. Ha nepBoM 3aHSATUM CTYAEHTHI pacnpenensorcs B 6puranbl no 2-3 4enoseka Ans BbiNofHEHUS
paboThbl nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX paboT U3 NpeacTaBNEHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHUEM NabopaTopHO pPaboTbl CTYAEHTbI JOMXHbI U3Yy4MTb METOANYECKUE YKa3aHMWs

K Mony4yeHHbIM nabopatopHbiM paboTam Afsi F[PaMOTHOrO WX BbIMOMHEHMWS

3. HenocpencTeeHHO nepen BbiNOAHEHMEM nabopaTopHoi paboTbl CTYAEHTE MPOXOAST ONPOC MO

BbISICHEHUIO CTEMNEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHO paboThl C MOCNERYIOWNM

JIOMYCKOM.

4. B cnyyae gonycka CTyAeHTbl, UCMONb3ys METOAMYECKME yKa3aHWs, OMXKHbI BbIMOMHUTb

npencTasneHHyio nabopartopHyto paboTy 1 nokasaTtb NpenoaaBaTtento NonyyeHHble

aKCnepuMeHTanbHble AaHHbIE.

5. Cnemyowwit atan - HanncaHwe oT4eTa no naHHow nabopaTtopHoi paborTe.

6. B nanbHenweM naHHbIR OTY4ET NpeacTasmTb NpenofaBaTento N 3alnTuTb.

7. B 3aBMCUMOCTM OT 3HAHWIA CTyeHTa NpenofaBaTenb BoICTaBseT 6ann 3a faHHyo paborTy.

camocTos- | HaunHaTb Hago ¢ U3y4eHusi pEKOMEHO0BAHHOM nMTepaTypbl. HeobXxoanmMo NOMHUTB, Y4TO Ha NeKLUK

TenbHas 006bI4HO paccMaTprBaeTCsl He BECb MaTepuan, a Tonbko ero Yactb. OctanbHas ero 4acTb

paboTa BOCMOJ/IHSIETCS B MPOLECCE CaMOCTOSITENbHOM paboThl. B ¢BA3M ¢ 3TMM paboTta ¢ pekOMeH0BaHHOM
nutepaTtypoii obs3atenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 0BpaTTb Ha CoLepXaHue
OCHOBHbIX MOMIOXEHWUI 1 BbIBOLOB, 06 bSICHEHNE SBNEHUI 1 (DAKTOB, YSICHEHWE NPaKTU4ECKOro
MPUNOXEHUs paccMaTprBaEMbiX TEOPETUYECKMX BONPOCOB. B npouecce aToi paboTbl CTyaeHT
LOMXEH CTPEMUTBCS MOHATb 1 3aMOMHUTb OCHOBHBIE MOMOXEHNS paccMaTpUBaeMoro Matepvana,
NpVMepBbI, MOSICHSIIOLWME ero, a Takxe pa3obpaTbCs B UNMIOCTPATUBHOM MaTepuane.

nucbMeHHoe | Metoamyeckmne pekoMeHaauum K JoMawHeMy NMCbMEHHOMY 3a0aHu0.

nomawHee | [JomalwHee 3aiaHue BbINOMHSETCS YepHUIaMmn, pasbopymBbIM MOYEPKOM B OTAE/bHOW WKONbHOIA
3afaHue TeTpaon. Ecnm noyepk Menkuin, HepasbopumBblii (HEMOHSTHbLIN), TO CnedyeT NucaTb YepPTEXHbLIM

WP TOM.

Ycnosumga 3a4ad B AOMALHEM 3a0aHUN NPUBOASATCS NONHOCTLIO. [1ng 3aMeyaHuin npenogasaTens Ha

CTpaHuuax TeTpanm HyXHO ocTasnaTb nons. Kaxayo 3afady cnefyet Ha4uHaTtb € OTAENbHOro NncTa.

PelweHns 3anay4 00NMXHbI CONPOBOXAATLCS KPaTKMMU, HO UCYEpPnbIBaOWMMM 06 bSICHEHNSIMM X048

peweHuns. PelweHne 3a8a4 pekoMeHayeTcs BbINOMHATL B Cneaytowen nocnenosareibHOCTHU:

1. BeecTn 6ykBeHHble 0603Ha4YeHNS PU3NYECKMX BENNYMH, ECNN 3TO HE cae?naHo B YCNOBUM 3a4a4u.

2. Coenatb (ecnu 310 He06X0ANMO) HEPTEX (INEKTPUHECKYHD, ONTUYECKYIO CXEMbI), MOSICHSIOWMWIA

cogepxaHue 3afadv 1 Xom peweHuns.

3. CchopmynmpoBaTh omanyeckme 3aKoHbl, Ha KOTOPbIX 6a3npyeTcs peleHne 3anaqu.

4. CocTaB1Tb ypaBHEHWE UM CUCTEMY YPaBHEHWIA, pelas KOTOPYHO, MOXHO HalTW NCKOMbIEe

BE/INYUHBI.

5. PewnTb ypaBHeHUe B 06LWEM BULE U NONYYNTb PacyETHY0 doopmyny.

6. MpoBepuTb pasaMepHOCTb NCKOMOW BENYMUHBI NO PacYETHON chopMyne U TEM CaMbIM NOATBEPANTb

€€ NpaBuNbHOCTb.

7. MpomnaBecTn BoluncneHus. MNpeneaputenbHO HeobXxoAMMO NEPeBECTU BCE 3HAYEHUS 3aAaHHbIX

BENMYMH B cuctemy eamHuy CU, a 3ateM noAcTaBUTb MX B PaCHET ?HYt0 oopMyny 1 BbINONHUTb

BbluucneHus. Npu pelweHnn 3anad, kak Nnpasmnno, 4OCTATOYHO TOYHOCTM B 2-3 3Havalme umgopsbl.

CtyneHT 06513aH coaTb Ha NPOBEPKY BbIMNOHEHHOE M 3a4aHUE 3a [iBe HELENM [0 Hayana ceccuw.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTpOnbHas | 1. BHMaTenbHO npoyunTariTe ycnosue 3a4adv U BbIICHUTE CMbICT TEPMUHOB U BIPAXEHWiA B Hee
pabota BXOOSILUMX.

2. 3anuwunTe KpaTKo ycnoBue 3aaaqu, BBOAS O 3aaHHbIX B YCNOBUW BENNYMH W NSl onpenensieMoii

BENNYMHBI BYKBEHHble 0003HAYeHNs.

3. BbipasnTb BCe YNCNOBbIE 3HAYEHUS 3a0aHHbIX B YCIOBUM BENMYUH B eanHuuax CIA.

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

3apayn.

5. MNpoBennTe aHanu3 3a4a4yn, BCKPbIBAOWMA ee on3nNYecKnii cMbici. YCTaHoBUTe, Kakue

PU3N4ecKmne 3aKoHbl U COOTHOLWIEHUS MOTYT BbiTb MCMOMb30BaHbI NPW PeLeHn JaHHOK 3a0a4u.

6. Ha ocHOBaHMM (pr3nYeckmx 3aKOHOB COCTaBbTe yPaBHEHUS, CBS3biBaAlOWME (PU3NYECKNe

BE/NMYMHbBI, KOTOPbIE XapakTepmayloT paccMaTpuBaeMoe B 3aaade siBfieHue.

7. PelwnTe 3anvcaHHble ypaBHEHUS MaTeMaTUYeCK OTHOCUTENIbHO MCKOMOM BENIMYUHbLI U NOyYuTe

OTBeT B 00LEM BUIE.

9. MNoacTaBbTe B oOpMyny pelleHns B obliem Buae BMECTO OyKBEHHbIX 0003Ha4YeHWM YICNoBble

3Ha4yeHns BenuyrH B eguHmuax CU u, nponseens BbIMUCIEHNS, NOMYYUTE YACTIOBOW OTBET.

10. PeleHne 3a0a4m conpoBoXaanTe KpatkuMm, HO NCHEPbIBAIOLIMMI NOSICHEHUSIMIA.

3K3aMeH 1. O3HaKoOMUTbCA C NepeyHem BOMPOCOB A5 3K3ameHa.

2. BHumaTtenbHo npountaTb ¥ OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekumii. BelyunTtb
BCe om3mnyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. OKk3ameH no ouanke NPOXoamT B MMCbMEHHOM hopMe 1 JOMXEH coaepXarb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B @HANUTUYECKOW U TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPeneneHbl kKak MoLynNb, Tak ¥ HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO faThb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHUAX),
NONy4YMTb PacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

3avet 1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB ANs 3a4eTa.

2. BHMMaTenbHO NpoYnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHYO NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckre oopMysbl No NPONLEHHbIM TEMaM.

3. 3ayeT no orauke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH colepXaTb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBO (hopMe);

- ON1S BEKTOPHbIX BEMIMYUH AONXHbIl ObITh ONpefeneHsbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (P3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO oaTh onpeneneHne U3NYECcKNX BEIMYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

4. PeweHrie 3a8ay cHa4ana cnemyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

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

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.
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Mporpamma gucumnnuHbl "dusmka"; 13.03.01 "TennosHepretuka v TennoTexHuka".

CneumannsmpoBaHHas nabopartopusi.

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

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

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

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnamMu GIrOC BO n y4ebHbiM nnaHom no Hanpasnexuto 13.03.01
"TennoaHepreTvka n TennoTexHnka" n npodomnto NoaroToeky "MpomblwneHHas TennosHepreTrka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.19 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 13.03.01 - TennoaHepreTvka u TeN10TEXHNKA
Mpodomnb noarotosku: [pombllneHHas TennoaHepreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc 0bweii couanku [TekcT] = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas gousmka:
B 3-x Tomax / W. B. Casenbes. - CaHkT-MeTepbypr: NaHb, 2011. - 432 c.
2. Casenbes W. B. Kypc obweit conamku [TekcT]. T.2: SnekTpnyecTBo n MarHeTuaM. BonHbl. OnTtuka. - 10-e nsg., crep.. -

CIM16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Creu. nut.). - ISBN 978-5-8114-0631-9.

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
du3srka aTOMHOro sAPa U ANEMEHTapPHbIX YacTuu: y4ebHuK anst By3os: B 3 1. / . B. Casernbes. - CaHkT-lNeTepbypr:
INaHb, 2008. - 320 c.

4 YepToB A. I'. 3apauHuk no gousmke [TekcT] : yuebHoe nocobue nns Bty3os / A. I. YepTos. - 8-e u3n., nepepab. v pon..

- MockBa : duamatnuT, 2007. - 640 c. - ISBN 5-94052-098-7.
JdononHutenbHasa nuteparypa:

1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BadwH. - 2-e nag., non. - KasaHb : N3a-Bo

MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpenMm. ykas.: ¢c. 445-459. - Mpun.: c. 432-444. - Pek. MO. -
B

nep. - ISBN 978-5-4233-0032-6.
2. BacouH O. B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHblx cneu./ . b. BadomH. - 2-e nsa., gon.. - KasaHsb :

N3n-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-3.Bpybnesckas I". B. dunsuka.

3. MpakTukym [DnekTpoHHbI pecypc]: yuebHoe nocobue / . B. Bpybnesckas, . A. NoHuapeHko, A. B. AnblowoHok. -

Mocksa: UIH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexwum goctyna:
http://znanium.com/go.php?id=252334

4. Npabosuy K. H. dnsurka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamartnut, 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. - Mocksa : MIH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obuweii conankm [OnekTpoHHbIi pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgocTtyna: http://znanium.com/go.php?id=443435
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.19 ®usuka

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

Hanpasnenne nogrotosku: 13.03.01 - TennoaHepreTvka n TeN10TEXHNKAE
Mpodomnb noarotosku: [pombllneHHas TennoaHepreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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