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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, 2 kypcax B 1, 2, 3, 4 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 paboTta - 48 4aca(oB), B TOM Yucne nekuuu - 16 yaca(oB), NpakTMyeckne 3aHsTus - 16 yaca(os),
nabopatopHble paboTbl - 16 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 295 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 17 yaca(os).

®dopMa NPOMEXYTOYHOro KOHTPONS ANCUMINANHLI: OTCYTCTBYET B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe; 3a4eT B 3 ceMecTpe;
3K3aMeH B 4 cemecTpe.

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

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

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3penbl oucumnnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUNA paboTbl
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 2. MexaHuyeckme konebaHus n
2. BOMHb 2 1 1 2 22

Tema 3. MonekynapHas domaunka u
8. TepMoaMHaMnKa 2 1 1 0 24

Tema 4. OnekTpocTaTvka u
4. 3NEeKTPUYECKNIA TOK 3 4 2 2 63
5. [Tema 5. OnekTpoanHammka 3 4 2 2 48

Tema 6. SnekTpoMarHuTHble
6. KonebaHns 1 BOMHbI 3 2 2 2 43
7. (Tema 7. UntepdbepeHuns 4 0 0 0 5
8. [Tema 8. Ouppakums 4 0 0 2 6
9. [Tema 9. MNonsipnsaums 4 0 1 2 6
10.[Tema 10. Tennosoe nsny4eHne 4 0 1 2 6
11.[Tema 11. doToadhdpekT. POTOHbI. 4 1 1 0 6

Tema 12. OcHOBbI KBAHTOBOWA
12. MeXaHMKmn 4 1 1 0 0
13.[Tema 13. duauka atoma. 4 0 1 0 5
14./Tema 14. Pusmka TBEPHOro TENA. 4 0 1 0 5
15.|Tema 15. ®unsuka agpa 4 0 0 0 5

Tema 16. dusrka anemMeHTapHbIX
16. wacTvLL 4 0 0 0 5

Utoro 16 16 16 295

4.2 CopepxaHue auCUUMINHLI (MOBYNS)

Tema 1. Pusnueckme 0CHOBbI MEXAHUKM

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynartenbHOro ABUXeEHUS (MatepranbHas Touka, CUcTemMa OTCYETa, TPAEKTOPUS ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpalatenbHoro AsmxeHus (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHMWE, CBA3b MEX[Y YrIOBOW M IMHENHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpaLueHNE
maTtepuanbHOW TOYKHN).

OcHOBbI fMHAMKKM.

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

3aKkOHbl COXPaHEHNS B MEXaHUKE.

MexaHnyeckas pabota. KoHcepBaTuBHblE CUbl, MOTEHUMANbHASA aHeprus Tena. CBs3b MexXy CUnol 1 NoTeHUMaNnbHOM
sHepruen. OJGHOPOAHOCTb BpeMeHW. 3aKOH COXpaHeHNs NOMHOW MexaHudeckow aHeprun. OoHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPaHEHMWS UMMyNbCa MeXaHW4eCKoW CUCTEMbI.

MexaHuka TBépAoro Tena.

MomeHT cunbl. MomMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpaLlaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs MOMEeHTa UMNynbea.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 cneacTBns N3 Hero: 3aMeieHne BPeMeHU, CoKpaweHne aMHbl. 3akoH
cnoxerus ckopocteit B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckue kone6aHUs v BOMHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowwe konebaHus. BelHyxneHHble konebaHus. Pe3oHaHc.

MexaHwn4eckune BOSHbI.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

XapakTepucTnkn MEXaHNYECKMX BONH. YpaBHeHWe beryuiei BonHbl. CTos4me BONHbl. BonHoBoOe ypaBHeHMe. MnoTHOCTb
aHepruwn. MNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasa cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopust (MKT) naoeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNS naeanbHOro rasa.
dusnyecknii cMbicn Temnepartypsbl. ABneHust nepeHoca. CpefHss onnHa ceoboaHoro npobera Monekyn.

®dyHKuMmM pacnpeneneHus Makcsenna n bonbumana.

PacnpegneneHne monekyn no ckopoctsam. PyHkuma pacnpegeneHus Makcsenna. BapomeTtpryeckas goopmyna.
PacnpegneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHoBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn csoboapbl Monekyn. AanabaTunyeckuii npoLecc.
Kpyroeoli npouecc (umkn). HeobpaTtumble npouecchl. dHTponus. |l Hayano TepMoanHaMUKN.

Tema 4. dnekTpocTaTvka U 3NeKTpPUYeCKUn ToK

OnekTpmnyeckoe none B BakyyMme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nonsi.
Lnpkynsumga sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [MpoBogHuKN.

OneKTpuYeckoe Nnosne B BELLECTBE.

[MonsipHble N HenonsipHble OU3ANEKTPUKK, nX nonsipusaums. MNonspusosaHHocTb. Teopema [aycca ons onanekTpuka.
ONeKTPOEMKOCTb. DHEPrMsa NEKTPMHECKOro Nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ans 0AHOPOAHOrO U
HEeOAQHOPOAHOr0 Y4acTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH Jxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne ToKM B XUIOKOCTSIX, rasax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B BakyyMme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauus sekropa.
Cwvna NopeHua. [1pnxeHune 3apsna B MarHUTHOM none.

MarHuTHbIn NoTok. Teopema Maycca. Pabota MarHMTHOro nonsi. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. HoykTnBHocTb. CaMoONHOYKLMS.

MarHuTHoe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcCHoBbI TEOPUN 3NEKTPOMArHUTHOMO MONS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpaBHeHns Makceenna B MHTErpanbHOn u gudbdpepeHLumansHOm
dhopmax, nx goU3nYeCKnin CMbICH.

Tema 6. dnekTpoMarHUTHble KonebaHus U BOMHbI

OneKkTpoMarHuTHole konebaHusi U BOSHbI.

OnekTpoMarHuTHble BOMHbI. ['eHepauns aneKTpoMarHUTHbLIX BOMH. Y paBHEHME aNeKTPOMarHUTHbIX BOMH. [padprnueckoe
n306paxeHre aNeKTpoMarHnTHoON BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONIH. BonHoBoE ypaBHeHMe u
CKOPOCTb PacrnpoCTpPaHeH s 3NEeKTPOMarHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOJSH.

Tema 7. UHTepchbepeHLMA
WHTepdepeHLms ceeTa.

CoBpeMeHHble npeacTaBneHns o ceete. KorepeHTHOCTb CBETOBbIX BOMH. YCNOBUS MakCUMyMa ¥ MUHUMYMa
nHTEepdepeHuMn. IHTepdpepeHLns cBeTa OT pasnunyHbix 06beKTOB. Pacyet NHTepdePEHLMOHHO KapTUHbI OT ABYX
KOTrE€PEHTHbIX NCTOYHMKOB. Cnocobbl HabnoaeHs HTepdepeHummn ceeTa.llpUMeHeHNs HTEPGIEPEHLIMN.
WHTepdepomeTpsl.

Tewma 8. Oudppakuus

Ondppakums ceeta.

MpvHumn lMoireHca-PperHens. Meton 30H PpeHens. O6ocHOBaHUE NPAMONMHENHOCTI PACNPOCTPAHEHUS CBETA NO
BOMHOBOW Teopun. Oudopakummn ®peHens n dpayHrodepa o1 pasnuyHbix 06bekToB. JMutpakunoHHas peweTka.
dopmyna ondpakunoHHON peweTkn. Ka4yeCTBEHHbIA U KONMYECTBEHHbIN CnekTpanbHbIi aHanus. Paspewatowas
CMNoCOBHOCTb ONTUYECKMX NPUBOPOB.

Tema 9. Nonsapusauums
Mongpusauns n gucnepcums ceeta.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

EcTecTBEHHbIN 1 I'IOﬂﬂpI/I3OBaHHbII7I ceeT. 3akoH Mantoca. Crnocobbl nony4eHuns nonsdpm3oBaHHOro ceerta. 3akoH
BprTepa. JlBoliHoe nydyenpenomiieHune. OnTnyeckmn aKkTUBHbIE BELWLECTBA. MCKyCCTBeHHaﬂ onTndeckas aHM3oTponus.
Auerika Keppa. BpaLI.l,eHI/Ie NAOCKOCTW nondapusaunn. CaX&pVIMeprI. MornoweHne n paccesHune ceeTta. ,ﬂmcnepcvm
cBeTta. eﬂeKTpOHHaﬂ Teopuna gucnepcun ceeta.

Tema 10. TennoBoe nsnyyeHue

MpoTmBopeuuns knaccuyeckomn uamkn. NanyyeHme 4epHoro tena. neMeHTbl KpUCTANI00NTUKN. DNEKTPOONTUYECKMUE 1
MarHUTOOMTMYECKUE SBNEHUS. DNEMEHTBI HENMHENHON ONTUKU: CAMOCDOKYCMPOBKA CBETA, FEHepaLms rapMOHUK,
napameTpuyeckue NPoLEeCChl, BbIHYyXAeHHOe paccesiHne. ObpalueHne BONHOBOrO ¢opoHTa. MNonyyeHrne CBepXKOPOTKMX
CBETOBbIX MMMYNbCOB.

Tema 11. ®oToachheKkr. DOTOHbI.

doToanekTpuyecknii acpgpekT. CTabunbHOCTb 1 pasmMepbl aTOMOB. MNPYHLUM MUHUMANBHOIO BO3LEWCTBIS B MPUPOLE.
MocToaHHas Mnaxka. OnbiTel CToneTosa. Popmyna SiHWTERHA AN BHEeWHero dotoadpdekta. PeHTreHoBCKME nyyun.
LOuncpbpakums peHTreHoBCKUX Nydeil. DoToHbI. SHeprus u nMnynbc cpoToHa. CeetoBoe AasneHune. OnbiThl lebenesa.

Tema 12. OcHOBbl KBaHTOBOW MeXaHUKMU

N'MnoTtesa ne bponng. Oudpakuns anekTpoHOB 1 HEATPOHOB. MukpoyacTuua B 0AHOWENEeBOM NHTepdIepoMeTpe.
CooTHoweHne HeonpeneneHHocTen. OueHka SHepPrum OCHOBHOIO COCTOSIHMS aToMa BOAOPOLA W SHEPrUW HyNneBbIX
konebaHuii ocunnnsTopa. TyHHeNbHbIV 3dpdekT. BonHoBbIE CBOMCTBA MUKPOYACTMIL, U COOTHOLIEHUS
HeonpegeneHHocTel. Habopbl 0LHOBPEMEHHO N3MEPUMbIX BENNYVH.

Tema 13. dusuka atoma.
dunsunka atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEpPrus, CReKTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHuKke: KBAHTOBbIE YMCa, CNEKTP U3fy4yeHus, npasuna otbéopa, CrvH
aneKkTpoHa. ®epMuroHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHTos MeHaeneesa.

Tema 14. ®nsuka TBEpOOro Tena.

CTtpoeHue kpucTtannos. SKCnepuMeHTanbHble MeToObl MUCCNEeA0BaHUS KPUCTaNNoB. ToveyHble gedpekTbl B KpucTanniax.
KpaeBble 1 BUHTOBbIE Aucnokaumm. Jducnokaumm n nnacTMYHOCTb. AKYCTUYECKUE U ONTUYECKME TUMbI KonebaHuii
KPUCTaNNMYECKOl peleTku. KCnepMMeHTanbHble METOAbI UCCNENOBaHUS KonebaTenbHOro CnekTpa KpUucTansos.
MoHaTe 0 hoHOHAaXx.

Tema 15. ®dn3uka appa
ATOMHOE 54p0

CtpoeHune atomHoro sapa. Mogenu sopa. SHeprus csa3u. [edekT maccebl. SaepHble peakumn. PannoakTmsHble
npeepaleHus snep. Peakums snepHoro nenexus. LenHas peakuns nenenus. SnepHolii peaktop. Mnes 6pnaoepHoro
peakTopa. Mpobnema NCTOYHMKOB 3HEPrMKN. TEPMOSLEPHbIA CUHTE3. DHeprus 3Be34. YNpaBnsieMblii TepMosLepHbIN
CUHTES.

Tema 16. dn3nKa anemMeHTapHbIX YacTULL.

WNepapxus cTpykTyp Matepumn. HacTvubl 1 aHTryactubl. dusmdeckuii BakyyM. CTaHoapTHas MOLENb 31EMEHTapHbIX
yactuu. KBapku, NeNTOHbI U KBAHTbI (oyHAAMeEHTanbHbIX nonel. PyHaameHTanbHble B3anmMoaenctaus. AopoHbl. Sapa
atomoB. ATtombl. Monekynbl. Makpockonuyeckne CoOCTOSIHMS BELeCTBa: radbl, X1LKOCTH, Nna3ma, TBepable Tena.
MnaHeTbl. 3Be34bl. BellecTBo B 3KCTpeManbHbIX YCNoBusx: 6enble Kapnukn, HEATPOHHbIE 3BE3/1bl, YePHbIE AbIPbl.

5. MepeueHb yue6HO-MeTOOMYECKOr0 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpPaTypOii U 3N1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocyLecTBIeHNS 06pa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin @enepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTea obpasosaHus Poccuiickoi dPepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHoro yupexaeHuns "KasaHckmii (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

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

dopma KOHTpons OueHuBaeMmble
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUMNUHDBI
Cemectp 1
TeKyLLMI KOHTPO/Ib
NabopaTtopHbie
1 paotsl OriK-3 1. duamnyeckne 0CHOBbI MEXAHWNKW
lMucbMeHHoe
2 |pnomawHee 3agaHue |OMK-3 1. ®Pun3nyeckne oCHOBbI MEXAHWNKN
CemecTp 2
TeKyLLM KOHTPO/Ib
y KoHTponbHas OrK-3 2. MexaHn4eckue konebaHuns 1 BONHbI
pabota 3. MonekynsipHas pusmka n TepmoamHammnka
> NabopaTopHble OMK-3 2. MexaHuyeckmne konebaHuns 1 BONHbI
paboTbl 3. MonekynsipHas pusmka n TepmoamHammnka
3auer OK-7, OlNK-3
Cemectp 3
TeKyLL M KOHTPOIIb
4. OnekTpocTatuka u aneKTpPUYECKmin ToK
1 Kgg;geolanaﬂ Ork-3 5. OnekTpoanHammka
P 6. OneKTpoMarHuTHole KonebaHus 1 BOMHbI
4. dnekTpocTatuka n aneKTpuYeckmin ToK
2 ﬂ:ggijoprle OriK-3 5. OnekTpoanHammka
P 6. DnekTpoMarHuTHole KonebaHus 1 BOMHbI
lMncbmeHHoe 4. DnekTpocTaTmka n aneKkTpu4eckmi ToK
3 |nomawHee 3apaHue (Or1K-3 5. SnekTpoanHamuka
6. OnekTpoMarHUTHble KonebaHus 1 BOMHbI
3ayer OK-7, OlK-3
CemecTp 4
TeKyLLNI KOHTPO/Tb
7. NiutepdepeHumns
8. dudppakums
1 Kgg;g)gnb%ﬂ OriK-3 9. MNonsipnsauns
P 10. Tennosoe nany4yeHune
11. dPoToahpekT. POTOHbI.
7. MnTtepdbepeHuns
8. Ondppakumns
2 ﬂ:ggijoprle OrlIK-3 9. MNMonspusauus
P 10. Tennosoe uany4eHue
13. ®usmka artoma.
12. OCHOBbI KBAHTOBOW MEXaHWKM
lMncbMeHHoe 13. dusmka aToma.
3 |oomawHee 3aganue |OMNK-3 14. dunsmka TBEPHOro TENA.
15. dunsumka sopa
16. Pur3mKa anemMeHTapHbIX YacTuu,
Ok3zameH OK-7, OlK-3

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wKan oueHnsaHuns

P

"

o

Kputepum
dopma oueHuBaHuUA Oran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
Cemectp 1
TeKyL i KOHTPONb
SAEKTPOHHBH
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npasunbHO. MNMposasneHa
npeeocxonHas
TeopeTnyeckas
noaroToBKa.
HeobxoanMble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBO€Hbl. Pesynbrar
nabopaTtopHoit paboTol

B OCHOBHOM MPaBUJIbHO.
[MposBneHa xopowas
TeopeTnyeckas
MOAroToBKa.
HeobxoanMble HaBbIKK
1 YMEHUS B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoit paboTbl

NCnosib30BaHbI
npasunbHo. NposasneHa
yOOBNneTBopuUTENbHAs
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHNS 4acTU4HO
OCBOeHbl. Pesynbrar

HenpaBWibHO.
[MposBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckas
NMoOroToBKa.
HeobxonuMble HaBbIKK
N YMEHUSI HE OCBOEHbI.
PesynbTar

dopma Kputepum dran
KOHTpoOnsi OLLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeToAdbl UCMOMb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HenpasBWibHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
noaroToBka. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBbikn  |HeobxoauMble HaBbIKU  |NOArOTOBKA. noaroToBka.
N YMEHUS NOMHOCTBbIO |V YyMEHWs B OCHOBHOM  [HeobxoauMble HaBblk  |Heobxoammble HaBbIKK
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO N YMEHUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
lMncbmeHHoe  |[paBunbHO BbIMONHEHDI |[IpaBUIbHO BbiNONHEHA (3anaHus BbIMOMHEHbI  (3a4aHns BbIMOMHEHDI
JLoMallHee BCE 3a4aHus. 6onblwas yacTb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
3agaHue MpoLeMOHCTPMPOBaH  [3adaHuiA. MpucyTcTBYIOT MpoaeMoHCcTpUpoBaH
BbICOKMIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeynO0BNETBOPUTENBHBIA
BNafeHns MatepuanoMm. |He3HauymTenbHble MpoaeMoHCTpUpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBI  (MaTepuanom.
NPeBOCX0AHbIE MpooeMoHCTPUPOBaH  |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. HeLooCTaToYHbIE
NPUMEHSTb 3HaHWA 1 |BnadeHust matepuanoM. MposiBneHbl HU3Kne CMnocobHOCTM
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3aaHuii.  |cnocobHOCTH NPUMEHSITb 3HAHMS U |YMEHUS K BbINOMHEHWIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHuI.
CemecTp 2
TeKyLUin KOHTPOJb
KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWiIA YPOBEHb MpucytcTBytoT cepbEésHble oWmnbKy. HeyLOoBNeTBOPUTENbHbIN
BNafeHns MatepunanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHUs
MposiBneHsbl owun6Ku. yLOOBNETBOPUTENbHBI  [MaTepuanom.
NpeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBeHb BRaaeHUs MposieneHs.
CrnocobHoCTM XOpOLWWniA ypOBEHb mMartepvanom. HepocTaTo4Hble
NPVMEHATb 3HaHWS 1 [BnaaeHust matepranoM. |[posiBneHbl HU3Kme crnocobHoCTM
YMEHWs1 K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM MPUMEHSTL 3HAHNA U
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM MPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BBIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbINMOMHEHUIO |[KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3a0aHWIA.
Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue n O6opyLnosaHue n
paboTbl MeTo4bl MICNONb30BaHbl |METOAbl MCMONb30BaHbl [METoLbl YaCTUYHO MEeToAbl UCMOMb30BaHbl 2

NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensim. COOTBETCTBYET €€ LensiM.

Lensim.
3auteHo He 3auteHo
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
Cemectp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTBytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHD MpucytcTBytoT CepbEésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHaunTeNbHblE MpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOBNETBOPUTENbHBIA  |Matepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHve 1 ObopynosaHue u
paboTbl MEeTOLbl MICNONb30BaHbl |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO METOAbl NCMONb30BaHbI 2
npasunbHo. MNMposBneHa |B OCHOBHOM MPaBWMIbHO. [MCMNONb30BaHbI HenpaBWIbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposiBnena |lposieneHa
TeopeTuyeckas TeopeTunyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. MoLroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBblkM  |MOArOTOBKA. NMoAroToBKa.
N YMEHMSI NOMIHOCTbIO (M yMeHns B ocHoBHOM  |Heobxoammble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€EHbI. Pe3ynbtar  |ocBOeHbl. Pe3ynbtar |1 yMEHMS YaCcTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBeTCTBYeT eé
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
MucbmeHHoe  |[paBUNbHO BbINONHEHDI |[1PaBMbHO BLINONHEHA (3a4aHMS BbINMONHEHbI  (3aAaHns BbINOMHEHD
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauuTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHsl ownobKu. YLOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNafgeHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA YPOBEHb mMartepuanom. He[oCcTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNAA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHui.
3auTteHo He 3auteHo
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
CemecTp 4
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTBytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHD MpucytcTBytoT CepbEésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHaunTeNbHblE MpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOBNETBOPUTENbHBIA  |Matepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHve 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposiBnena |lposieneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoAroToBka. MOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxonuMble HaBblk  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NONHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4acTUHHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHoe  |[paBUNbHO BbINONHEHDI |[1PaBMbHO BLINONHEHA (3a4aHMS BbINMONHEHbI  (3aAaHns BbINOMHEHD
JLoMallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauuTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHsl ownobKu. YLOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNafgeHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA YPOBEHb mMartepuanom. He[oCcTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNAA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHui.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tema 1

NabopatopHas pabota 1. OnpenenexHve yaensHOro ConpoTMBIeHNE NPOBOOHUKA.

NabopatopHas pabota 2. OnpeneneHne YyCKOPEHWS CUnbl TAXECTW Npu cBOOOHOM nafeHnn Tena.

NabopatopHas pabota 3. OnpeneneHme MOMeHTa UHEPLIMI METaNIMYeCcknX KoeL C MoMoLLbio MasTH1ka Makceenna
NabopaTopHas pabota 4. N3yuyeHue konebaHnii MaTeMaTN4eckoro 1 oran4eckoro MasiTHIKOB

NabopatopHas pabota 5. OnpenenexHne OTHOWEHMS TeNnoeMKocTel rasa metogoM KnemaHa- Ilesopma.

NabopatopHas pabota 6. OnpenenexHne BA3KOCTH XnakocTn metonom Crokca.

NabopatopHas paboTa 7. ViccnenoBaHue 3aBMCMMOCTM BS3KOCTU XWAKOCTU OT Temrnepatypbl 1

KOHLIEHTpauMmn Ha WaprkoBOM BUCKO3MMETPE.

NabopatopHas paboTa 8. MIaMmepeHne pacwmnpeHunst TBepabix Tef 0T TeMnepatypbl

Na6opatopHas pabota 9. ViccnenosaHne TpeHus.

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

2. NncbMmeHHOE oomallHee 3agaHue

Tema 1

MNMpumep 3apnaHns.

1. Haiitn 06bem (B M3) v MOneli naeanbHoro rasa npu HopmanbHbix ycnosusx ( p0=1,013?105Ma , T0=273,15 K).
2.Hantn konn4ecTBo BellecTsa v (B MOb), ECN €ro Macca pasHa m.

3. Hantn maccy ogHoro atoma (B Kr) 4aHHOro BelwecTsa.

4. KoHLEeHTpaumsa Monekyn ra3a paBHa n, CpeaHsas KNHETUYECKas SHePrmsa nocTynarenbHOro OBUXEHNS paBHa <€>MoCT..
Hantn naBneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHsas KnHeTnyeckas aHeprms NocTynaTeNbHOro ABUXEHUS MONEKYN rasa <€>nocT. . Hantn Temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoamTcs ras Maccoi m. HailTin naBneHve rasa Ha CTEHKY
cocyna p (s Ma).
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7. B 6annoHe 06beMom V Haxooutcs ras nog asneHvem p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cMecu razos napumanbHbie AaBneHns asoTa, KMcnopona u aproHa pasHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
[aBneHne 3To CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepartype t?C nspacxonosany aproH maccon Am . Ha ckonbko
yMeHblmnnoch nasneHune Ap (B a) rasa B 6annoHe?

10. Ha pucyHke npefcTasneH rpadouk yHKUUM pacnpeneneHns Monekyn rasa no CKopocTaM (pacnpeneneHve
Makceenna). Hantn temnepartypy atoro rasa T (8 K).
CemecTp 2

TekyLLU KOHTPONb

1. KoHTponbHas pabora

Tembl 2, 3

TeMbl:

. Knnematuvka matepranbHOA TOHKK
. dnHamuka matepumanbHoi TO4KM

. MexaHuyeckas pabota u aHeprus
. MexaHvka TBepaoro tena

. Penatusucrckas mexaHuka

. MKT npoeanbHoro rasa

. YlBneHns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHuyeckue konebaHus

10. MexaHu4eckune BOSHbI

11. OnekTpunyeckoe none B Bakyyme
12. nanekTpumkm

13. NposogHuku. KoHgeHcatopbl
14. DHeprvs 3apsXeHHbIX CUCTEM
15. SnekTpuryeckuin ToK

16. MarHuTHoe none B Bakyyme

17. MarHutHoe none B BELWECTBE

18. SnekTpoMarHNTHas NHOYKUNS
19. OnekTpoMarHuTHble KonebaHms
20. OneKTPOMarHUTHLIE BOJHbI

O©o~NOOOThWN =

Mpumepbl 3agaHunii:

3apgadya 1. Ban B Buge CniowHoro uunmHapa maccorn mi=10 Kr HacaxeH Ha ropu3oHTanbHyo ocb. Ha umnnHap HamoTtaH
WHYpP, K CBOOOAHOMY KOHLLY KOTOPOro nofBelleHa rupst Mmaccort m2=2 kr. C kakmm yckopeHuem a ByaeT onyckaTbes rmps,
ecnn ee NpefocTaBnTb camoin cebe?

3apaya 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BoICTPEN BEPTUKanbHO BBepx. OnpeaenuTs BeiCOTy h, Ha
KOTOPYIO NMogHMMaeTcs nynsi Maccoi m=20 I, ecnv NpyXnHa XecTKocTbio k=196 H/M 6bina cxarta nepeq BbICTPENOM Ha
x=10 cM. MaccoWi npyXuHbl npeHebpeub.

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
paguycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe CWibl rpaBMTaUMOHHOrO B3aMMOOENCTBUS pakeTbl U 3eMnu,
npexHebpeyb.

3apaya 4. Konba BmectumocTbio V=300 cM2, 3aKpbiTas NpobKoii ¢ KpaHOM, COAEPXUT pas3pexXeHHbI Bo3ayX. Ons
N3MepeHUst faBneHns B konbe ropnblwko Konbbl Norpy3niv B BOLY Ha HE3HaYUTENbHYIO FyBuHY 1 OTKPbIIN KpaH, B
pesynbTate Yero B konby Bowna Bofa Maccoi m=292 r. Onpenennts NepBoHavanbHoe nasnexHue p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apava 5. Kncnopog 3aHumaet o6bem V1=1 M3 n Haxonutesa nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npu
MOCTOSHHOM aaeneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 06beme 1o faeneHus p2=500 klMa. MocTponTb
rpagouk npouecca u HaTtu: 1) nameHeHne AU BHyTpPEHHeR aHeprm rasa; 2) CoBepLIeHHyo UM paboTy A; 3) KONnM4ecTBo
Tennotbl Q, nepenaHHoe rasy.

2. JlabopatopHble paboTbi

Tembl 2, 3

NabopatopHas pabota 1. OnpenenexHve yaensHOro ConpoTMBIeHNE NPOBOOHUKA.

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

NabopatopHas pabota 3. OnpeneneHme MOMeHTa UHEPLIMI METaNIMYeCcKmX KoL, C MoMOLLbio MasTH1Kka Makceenna
NabopaTopHas pabota 4. N3yuyeHue konebaHnii MaTeMaTN4eckoro 1 or3n4eckoro MasiTHIKOB

NabopatopHas pabota 5. OnpenenexHne OTHOWEHMS TeNnoeMKocTel rasa metogoM KnemaHa- Ilesopma.
NabopatopHas pabota 6. OnpenenexHne BA3KOCTH XnakocTn metonom Crokca.

NabopatopHas paboTa 7. ViccnenoBaHne 3aBUCMMOCTM BS3KOCTU XWAKOCTU OT TemMrnepatypbl 1

KOHLIEHTpaLmMmM Ha WaprkKOBOM BUCKO3VMETPE.
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NabopatopHas pabota 8. VIamepeHve paciumpeHuns TBepabix TeN OT TeMneparypbl

NabopartopHas paboTa 9. ViccnenoBaHue TpeHMs.

NabopatopHas pabota 10. MIamepeHne ckopocTy 3ByKa B TBEPLbIX TeNnax.

3aver

Bonpochl k 3a4eTy:

1.Tpaektopus. MNMepemeweHune. CkopocTb. CKOPOCTb B AEKaPTOBOW CUCTEME KOOPAMHAT.

2. CkopocTb. CKOpPOCTb B NOASIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. [NpoiaeHHbI NyTh.

4. YckopeHue. YCKopeHne B 0eKkapToBOM CUCTEME KOOpAMHAT.

5. YckopeHue. YckopeHune B crcTemMe KOOPAUHAT, CBA3aHHON C ABUXYLLENCS TOHKOW.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. OnHammka maTepuranbHoi To4Ku. 3akoHbl HbtoToHa.

8. IunHamuka tBepaoro Tena. LleHTp macc. 3akoH OBUXEHNS LieHTpa Macc.

9. PaboTa B MexaHuike.

10. KuHeTtnyeckas n noteHUmanbHas sHepruu.

11. OCHOBHOE ypaBHEHMNE OMHAMMKM BPALLATENBHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHeHMe AMHaMKKK BpalaTenbHOro ABUXEHNS TBEPAOro Tefia OTHOCUTENbHO HEMOABUXHOR OCK.
13. MOMEHT Cunbl, MOMEHT MUMMYNbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarowerocs rena.
14. 3akoHbl COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTA MMNYNbCA).

15. MpeobpasoBaHus koopavHat Manunes. MpuHuMn oTHocKTenbHoCTU Manunes

16. MocTynatbl SiHwTelHa. MpeobpasoBaHus koopauHat JlopeHua.

17. [InnHa n NpoMeXxyToK BPEMEHW B PENSTUBUCTCKOW MEXaHMKe.

18. lNoHATME 0OHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHUKE.

19. PenaTMBUCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. BsanMoCBSA3b MacChl U 3HEPTM B PENATUBUCTCKON MEXAHNKE.

22. CBoboaHble rapMoHUyeckmne konebaHms

23. 3aTyxatowme MexaHuyeckne konebaHms

24. BblHyXleHHble MexaHuyeckune konebaHms

25. NpononbHble U NONepPeYHble BOMHbI

26.YpaBHeEHME BOMHbI.

27.®Pa3oBas CKOPOCTb BO/HbI

28. OHeprus BonHbl. CTOSYME BOMHBI.

29. CtatMcTUyYecknii 1 TepMOANHAMMNYECKUIA METObI NCCNENOBaHUS.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOI TeopuK (BbIBOL).

31.CpenHekBagpaTnyHas cKopocTb. PU3NHECKUIA CMbICT TEPMOAMHAMNYECKON TemMnepartypbil.
32.4ucno creneHein cBoboabl MOnekyn. 3aKOH PABHOMEPHOrO pacnpeneneHns sHeprum no Yicnam cteneHer csobobl
MOnekyn.

33. 3akoH pacnpeneneHus MONeKyn no CKOpocTaM (pacnpeneneHne Makceenna).

34. PacnpeneneHne bonbuMmaHna. BapomeTpuyeckas oopmyna.

35. BHyTpeHHsst aHeprus. Tennota u paboTta B TEPMOAMHAMYKE.

36. NepBoe Havyano TepMoANHaMUKN U ero NPUMEHEHNE K N30XOPUYeCKOMy NpoLeccy.

37. MNepBoe Ha4yano TepMoAMHAMUKU 1 ero MpUMEHeHne K n3obapuyeckomy npoueccy. Pranyeckmnii cMbicn
yH/BEpCanbHON ra3oson NOCTOSHHOM.

38. lNepBoe Hayano TepMoAMHAMMKN U Ero MPUMEHEHNE K N30TEPMUYECKOMY NPOLIECCY.
39. MNMepBoe HaYano TepMOAVHAMIKM U €ro NPUMEHEHNE K aanabaTnieckomy npoLeccy.
40. OphekTrBHbIA auameTp. CpenHss anvHa ceoboaHoro npobera monekyn. Bpems penakcaumm.
41. fBnexune onddyann. 3akoH Puka.

42. SlBneHune TennonpoBOAHOCTW. 3aKoH Pypbe.

43. $lBneHne BHYTPEHHero TpeHus.

44. Kpyroeble npouecchbl. K.I1.[. Tennosoi 1 XonoannbHOW MallmHbI.

45. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBOL).

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

47. lNpueeneHHas Tennota. YpasHeHne Knaysuyca.

48. OHTponus. CBoncTBa SHTPOMMUU.

49. SHTponMsa ngeanbHoOro rasa.

50. BTopoe Ha4ano TepMoanHamMmkim.

51. Cratmctuyecknic CMbICn BTOPOro Havana TepMOAMHAMUKN.

52. YpasHeHue BaH-pep-Baanbca. lMNonpasku BaH-aep-Baanbca.

Cemectp 3

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

1. KoHTponbHas pabora
Tembl 4, 5, 6

Tembl:

1. OnekTpryeckoe none B Bakyyme
2. OnanekTpukun

3. MNMposoaHukun. KoHoeHcaTopbl

4. DHeprus 3apsxXeHHbIX CUCTEM
5. OnekTpuyeckuii ToK

6. MarHuTHOe none B Bakyyme

7. MarHuTHOe none B BelecTse

8. DnekTpomarHMTHasa MHAOYKUNS
9. AnekTpomMarHnTHble konebaHus
10. OneKkTpoMarHNTHbIE BOJHBI

MNpumepbl 3a0aHnii:

3apgaya 1. Tpu ognHakosbix nonoxmTenbHbix 3apsata Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM 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 2. MNonoxutensHble 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 CONM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apgaya 3. dnekTpuyeckoe none co3aaHo AsyMs TodeyHbiMu 3apsnamun: Q1=30 HKn n Q2=-10 HKn. PaccTtosHne d mexay
3apsigamu pasHo 20 cM. OnpeaennTb HaNPSXXEHHOCTb 3NEeKTPUYECKOro Nons B TOUKE, Haxoaswencsa Ha paccTosiHUN
r1=15 cm oT NnepBoro n Ha paccTosiHuK r2=10 CM OT BTOPOro 3apsn0s..

3apava 4. lNoteHumnomeTp ¢ conpoTmeneHnem R=100 Om nogkntodeH Kk uctodHnky toka, 30C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTueneHune r=50 OMm. OnpegennTb NokasaHue BonbTMeTpa ¢ conpoTtueneHnem Re=500 Om,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn NoTeHumnomeTpa npu OTKIOYEHHOM
BONbTMETPE?

3apava 5. o ToHKoMy NpoBoasueMy Konbly paguycom R=10 cM TeveT Tok 1=80 A. Haitn MarHuTHyto nHaoykumio B B
Touke A, paBHOyLaNEeHHOW OT BCEX TOYEK KOnbLa Ha pacctosHue r=20 cM.

2. NabopartopHbie paboTbl

Tembl 4,5, 6

Na6opatopHas pabota 1. N3ydeHune paboTbl aNeKTPOHHOro ocuuniorpada.

NabopatopHas paboTa 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

NabopatopHas pabota 3. MNMpoeepka 3akoHa OMa 1 N3MepeHNe yae/bHOro CONpPOTUBIEHNS.

NabopartopHas paboTta 4. iaydeHne pacnpeneneHns MarHuTHOro Nonst BAO/Mb OCK CONeHOMAA.

NabopatopHas paboTta 5. OnpeneneHne ropuaoHTaNbHON COCTaBNAoWER MarHUTHOM UHOYKLMK

MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. VaydeHune siBNeHNs MarHUTHOro ructepesnca.

NabopatopHas paboTta 7. N3ydeHune 3aTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. M3ydeHune penakcalmoHHbIX KonebaHuii.

NabopaTopHas paboTa 9. N3yueHne cobctBeHHbIX KonebaHuii CTPyHBbI.

NabopaTopHas paboTa 10. MiccnegoBaHue Toka B BakyyMe.

3. MucbmeHHOe pomallHee 3apaHve

Tembl 4,5, 6

1. Ha HemarHmTHbI kapkac coneHomaa ceyeHneMm S B 0AuH cnoit HamoTaHbl N BUTKOB npoBonoku. [innHa coneHonaa
pasHa ¢. Haintu nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHom none ¢ nHaykumeii B pasHoMepHo Bpalaetcs pamka u3 N BUTKOB nposonoku. MNnowanb pamku pasHa S,
yrno-sasi CKopocCTb BpalleHUs paBHa w. Hantm makcumanbHyto 3.4.c. Ei,max (8 B) nHOyKunn, BO3HMKAIOLWYIO B 3TOWN
pamke.

3. Mo coneHonay ¢ 4ymucnom BuTkoB N TeyeT ToK |. MarHWTHbIN NOTOK Yepes nonepevyHoe ceveHme coneHonga paseH @.
Hantn nHgyktusHocTb L (B MKITH) aToro coneHomaa.

4. Cuna Toka B KaTywwke NHOyKTMBHOCTU L paBHOMepHO yBenu-4nsaetcs Ha Al 3a Bpems At. Haiitn cpefnHee 3HaveHne
3.4.C. camouHaykumm Es(s MB).

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTbLIO L cuna Toka name-HsaeTcsa no 3akoHy |= 5t (A). Haintu 5.4.c. camomHayKumm
Es (8 B).

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcs cornacHo rpadmky. Haitu
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom BO3aywWHOM (€ = 1) KOHAEHCATOPE C NAOWAanbio KaX A0V NNacTUHbl S UHOYKUUS

8. B nnockom Bo3aylwHOM (€=1) KOHAOEHCATOPE 3NEKTPMYECKOE CMeLLEeHNE MeHSAETCS No 3akoHy D=a?t . Havitn nnoTHOCTb
TOKa cMelleHns jcmell. (B A/M2).
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

9. ConeHong ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKW. VIHOYKLMS MarHUTHOMO NOAst BHYTPW
coneHomga npu cune toka | pasHa B. Haintn nngyktusHocTtb L (B MITH) aTOro coneHomaa.

10. ConeHounp MHOYKTUBHOCTbLIO L conepxmT N BUTKOB NPOBO-0KW. HailTn MarHNTHbI NOTOK Yepes nonepeyHoe
ceyeHune coneHonpga d (B MkB6) npu 3apaHHoOR cune Toka |.

3auer

Bonpochl k 3a4eTy:

1. On. cTatnyeckoe none B BakyyMe. 3akOH coxpaHeHus an. 3apsna. 3akoH KynoHa. HanpsxeHHOCTb an. nons. MNpuHumn
cynepnosunuun none.

2. |-|OTeHLI,I/IaJ'I an. ctaTu4deckoro nons. CesA3b Hanpsa>XXeHHOCTU 1 noTeHumana an. Ctatn4eckoro nons.
3.9nekTpuyeckuin gunonb. PacyeT an. nona gunons.

4. CunoBsble NHWK an. nons. NoTok BEKTOpa Hanpsa>keHHOCTW 3. nons.

5.Teopema OcTporpanckoro-laycca v ee npMMeHeHMe K BbINUCNEHNIO HAMPSXXEHHOCTU MOoMst OT BECKOHEYHOM
0OHOPOOHO3APSAXKEHHOW NNOCKOCTH.

6. Teopema OcTporpanckoro-l"aycca v ee NpUMEHEHUE K BbIMUCIEHNIO HAMPS)KEHHOCTU NMOfst OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-l'aycca n ee NpMEHEHNE K BbIYUCIIEHMIO HAMPSXEHHOCTU NONS MeTanNn4Yeckom coepbl.
OneKkTpuyeckoe rone B BeWeCTBe.

8.9n. none B OnanekTpukax. nOﬂﬂprle N HenonspHble MONEeKynbl. an. Onnonb BO BHEWHEM OOHOPOOHOM 3/1. none.
9. MNonsipm3auns oUaNeKTprKOB: OpUEHTaLMOHHas 1 gedopmaumoHHas. Bektop nonspusaunn. Ces3b Mexay
NOBEPXHOCTHOW NNOTHOCTbIO CBA3AHHbIX 3aPA400B U BEKTOPOM nonsapusaunn.

10. Hal'lpﬂ)KGHHOCTb 3/1. NONA B ON3NEKTPUKE. TeopeMa Faycca ONs 3. NoNsA B AN3NEKTPUKeE. ,D,I/ISJ'IeKTpI/ILIeCKaH
NPOHNLAEMOCTb N ee (,*I)I/I3I/I‘-IGCKI/II7I CMbIC/.

3.MNpoBOOHMKN B 3N1EKTPOCTATUHECKOM None

11.MpoBooHvkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOAHUKA W HA €r0 MOBEPXHOCTK).
12.CBA3b MeXay HaNpsXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTBIO 3apS40B.
13. OnekTpoemMKkocTb NPoBoAHMKOB. KoHaeHcaTopbl. CoeauHeHne KOHLEHCATOPOB.

14.3Heprus an. nons. SHepPrms CUCTEMbl HEMOABUXHbIX TOHEYHbIX 3ap5L0B.

15. DHeprus an. nons. SHeprus 3aps>KeHHOro NPOBOAHMKA.

4.T10CTOSAHHBIA 3N1EKTPUYECKUIA TOK.

16. MNoCTOSAHHbIN 3N. TOK, Er0 XapakTeEPUCTUKM U YCNOBUS CYLECTBOBAHUS.

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

18. MNocToaHHbIN 3n. ToK. 3akoH OMma B andohepeHumanbHon oopme.

19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE A0KA3aTeNbCTBO 9NEKTPOHHOM NPUPOALI TOKA B METannax.

20. Knaccuyeckasn Teopus anekTponpoBogHoCcT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua na anekTpoHHON
Teopuu.

21. Tpy4HOCTM KNaccmu4eckoin Teopun NpoBoaMMOCTH.
5.MarHuTtHOe none B BakyyMme.

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacyeta MarHUTHOrO Nons NPsiIMoro
TOKA.

23. 3akoH bruo-Caeapa-Jlannaca v ero npMMeHeHne ons pacyeta MarHUTHOrO Nons B LLEHTPE KPyroBoro Toka.
24. MarHmTHOe none OBMXyLWerocs 3apsaa.

25. 3akoH Amnepa. eAcTBUE MarHUTHOrO NOAS Ha OBUXYLWMIACS 3apsa.

26. [1BnxeHne 3apsaxXeHHbIX YacTul, B MarHMTHOM none.

27. YckopuTenu 3apsiXkeHHblx Yactul,. LInknotpoH.

28. OdhbcpekT Xonna.

29. 3aKOH MOMHOro ToKa A1 MarHUTHOrO MOMS B BakyyMme.

30. MarHuTHOe none coneHomga u Topounga.

31. PaboTa no nepeMmeLLeHmno NPOBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.

6.MarHuTHoe none B BelecTse.

32. MarHuTHOe none B BewecTse. MarHUTHbIE MOMEHTbI aTOMOB U 9NEKTPOHOB.

33. lma n napa marHeTunsm.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

35. 3aKkoH NONHOro ToKa AN MarHUTHOrO MONS B BELECTBE.

36. PeppomarHeT1Kn, Ux CBOMCTBA 1 MX NpMpoaa.

7.0OCHOBbI TEOPUN 3NEKTPOMArHUTHOIO NONS.

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

38. OnekTpomarHuTHas nHaykums. Boeisog 94C nHAyKUMN N3 9NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NIHaykTnBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro nonsl.

41. Buxpesoe anektpuyeckoe none.

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

43. YpasHeHve Makcsenna u nx aHanm3a

8.9nekTpoMarH1THble kKonebaHums.

44. dnekTpuyeckunin konebatenbHblii KOHTYP. CBOOOAHBIE 3NEKTPOMarHUTHblE konebaHus.

45. 3SnekTpuyeckuii konebatenbHblin KOHTYP. CBOGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHusi konebaHus.
46. dnekTpuyeckmii konebaTtenbHbI KOHTYP. BbIHyXAeHHbIE 9N1EKTPOMArHUTHbIE KonebaHums.
9.9neKkTpoMarHNTHbIE BOJHBI.

47. CBoliCTBa 9NEKTPOMArHUTHbIX CBONCTB

48. DHeprus aneKkTpoMarHUTHbIX BOJH.

49. Usny4eHne snekTpuyeckoro aunons.

50. Wkana anekTpoMarHUTHbIX BOSH.

Cemectp 4

TekyLU KOHTPONb

1. KoHTponbHas pabora

Tembl 7, 8,9, 10, 11

Tembi:

1. IHTepdepeHLma ceeTa
2. Ondppakums ceeta
3. MNonsipusauns ceeta
4. OOTOHDI

5. TennoBoe nanyyeHue
6. Teopus atoma bopa

7. doToachgoekT

8. BonHoBble CBOMCTBA YaCTuLL
9. PagmMoakTMBHOCTb

10. Sopo atoma

3apaya 1. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NAIEHKON, NokasaTenb NpenoMneHns n2
BellecTBa KOTOpon paeeH 1,4, nagaet HoOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 MkM).
OTpaxeHHblil CBET MakcuManbHO ocnabneH BcnencTeme uHTepdepeHumm. Onpenenuts TONWMHY d NAEHKU.

3apava 2. Ha wenb wnprHon a=0,1 MM HOpManbHO NagaeT napannenbHbli Ny4oK CBETa OT MOHOXPOMATUYECKOro
nctoyHuka (A=0,6 mkm). Onpenenvtb WHUPKHY | LEHTPaNbHOro MakcnuMyma B ANPakLUMOHHON KapTUHE, NPOeLMpyeMoii ¢
MOMOLLUbIO NINH3bI, HAX0AsWeNCa HeNoCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSWMIA OT IMH3bl HA PaccTosHUn L=1 Mm.

3apgadya 3. CteneHb nonspusaummn P yactnyHo-nonaprnsosaHHoro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcuMasnbHas MHTEHCMBHOCTb CBETa, MPOMNYyCKaeMoro Yepes aHannsartop, 0T MUHUMaNnbHON?

3apava 4. C noBepxHOCTM caxu nnowanbto S=2 cM2 npu temnepartype T=400 K 3a Bpems t=5 M1H nanyyaetcs sHeprus
W=83 [Ix. Onpenenntb KO3(OPNLNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apaya 5. [1Ba MCTOYHMKA U3NYyYaloT CBET C AJIMHOM BONHbI 375HM 1 750 HM. Haitn OTHOWEHWE NMMNYNbCOB (POTOHOB,
N3ny4aeMbIX NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NTabopatopHbie paboTbl

Tembl 7, 8,9, 10, 13

NabopatopHas paboTa 1. iaydeHune siBneHns nHTepdepeHLmu.

NabopatopHas pabota 2. N3ydeHne andopakuum ceeta.

NabopatopHas paboTta 3. MI3ay4eHne 3aKOHOB TEMIOBOIO N3NYHEHUSI.

Na6opatopHas paboTa 4. N3ydeHune sBneHns gpoTtoadpdekra.

NabopatopHas pabota 5. OnTnyeckas aHU30TPONMUS MO BIMSIHUEM BHEWHWX BO3LEACTBUIA
NabopatopHas paboTa 6. SKcnepuMeHTanbHoe NoATBEpPXAeHue nocTtynatos bopa.

Nab6opatopHas pabota 7. OnbiT PpaHka u Mepua

NabopatopHas pabota 8. CnekTp atoma Bofopoa.

NabopatopHas pabota 9. O3HakoMneHue ¢ paboToi rasoBoro nasepa.

NabopaTopHas paboTa 10. MiaMepeHue CKOpPOCTM CBETA C MOMOLLbIO TA3EPHOIr0 CEHCOpa ABUXEHUS.
3. MucbmeHHOe pomallHee 3apaHve

Tembl 12,13, 14, 15, 16

Mpumep 3apnaHus.

1. OnpenennTb YNCNO HYKIOHOB B Ape aToMa HaTpus.

. OnpegennTb YMCNO NPOTOHOB B SiAPE atoMa Meau.

. OnpegennTb YMCNO HENTPOHOB B AApE aToOMa aproHa.

. HaiAitn oTHOWweHWe onameTtpa sapa nsotona Meau K gmameTpy sapa atoma xenesa.

. HaiAitn oTHOWweHMe Macchl sapa n3oTtona yrnepona k Macce sgpa atomMa Xenesa.

. Haiitn oTHoWweHWe 3apsna aapa ypaHa K 3apsagy aapa atoma xenesa.

. Haiitn paguwyc sopa snementa, ecnu RO =1,3710-15m.

. Haintn sHepruio ces3m anpa atoma ypaHa Ecessu (B MaB).

ONO O WN
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9. Haritn aHepruto cssa3n Eceaau (B MaB) agpa ¢ maccoii ms.

10. HanTtu ynenbHyto aHepruio cea3un Ecesasm sapa ¢ maccoin ms.

Ok3ameH

Bonpochbl k ak3ameHy:

1. PacnpocTtpaHeHue ceeTa Yyepes rpaHuuy OByx cpeg.

2.VHTepepeHuus ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. Ycnosne NHTepgePEHLNOHHOr0 MakCMMyMa 1 MUHUMyMa.

5.NHTepdepeHLms cBeTa. Pacuet uHTepdoepeHUMOHHON KapTUHbI OT ABYX UCTOYHUKOB.
6.HTepdepeHLms cBeTa B TOHKMX MAEHKAX.

7. Ondppakuns ceeta. MpuHumn MNolireHca-dpeHens.

8. Metog 30H ®PpeHens.

9.Indppakuus @peHens Ha KPyrnomM OTBEPCTUN.

10.Ondbpakums PpeHensa Ha Kpyriom gucke..

11. Oudppakumsa dpayHrodepa Ha AUPPakLMOHHON peleTke.

12.0ndopakums Ha npocTpaHCTBEHHOM peleTke. dopmyna Bynbdha- bparra
13.0dncnepcus ceeta. DNEKTPOHHaN TeopUs oucnepcun ceeTa.

14. MNonspwsauns ceeTa.

15.CteneHb nongpusauun.

16. 3akoH Manioca.

17.0BoiHoe nyyenpenomneHune. VIckyCcTBeHHas ontuyeckasi aHn3oTponums.

18. Tennosoe m3ny4yeHve n ero xapaktrepmctukn. 3akoH Kupxrodoa.

19.3akoH CtedaHa-bonbumMaHa. 3akoH cMelleHns BuHa.

20.IM'vmnotesa MNnaHka. ®opmyna MNnaHka.

21.PoToadhhekT.3akoHbI PoTOIdDEKTA.

22.YpaBHeHWe DiiHWTelHa ons BHeWHero ooToadodekTa.

23. OnbiTol Jlebepnesa. JasneHune ceeTa.

24.BonHoBoe 06bsICHEHWE AaBNeHUs cBeTa.

25.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

26. OdbgoekT KomnToHa.

27.KopnyckynspHo-BONHOBOM Ayann3m CBONCTB BelecTea. Popmyna ae bpownns.
28.CooTHoweHne HeonpeneneHHocTen. Cneactsms U3 COOTHOLWEHWUIA HeONpeaeneHHOCTEN.
29.BonHoBas dyHKUNS 1 ee CTAaTUCTUYECKUNIA CMbICTT.

30.06uee ypaBHeHue LWpeaunHrepa. YpaBHerune LpeanHrepa ans ctauMoHapHbIX COCTOSIHUIA.
31. MNpUHUMN NPUYMHHOCTY B KBAHTOBOW MeXaHuKe.

32.CBobopgHas 4acTmua.

33.Yactmua B 0oHOMEpPHOW NPSMOYroNbHOW " MOTEHUMaNbHON sme".
34.MpoxoxaeHne YacTuubl CKBO3b NoTeHUManbHbIl 6apbep. TYHHENbHbIR 300geKT.
35.KBaHTOBbIN rapMOHNYECKUA OCUNANSATOP.

36. MoMeHT nmnynbca B KBaHTOBOW MexaHuke

37.Atom Bogopogna. KeaHToBble yncna.

38.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CNHOBOE KBAHTOBOE YUCHIO.
39.MprHUMN HEPa3NNYMMOCTIN TOXOECTBEHHbBIX HYaCTMIL,.

40.MpuHumn Maynn. PacnpeaeneHne anekTPOHOB B aTOME MO COCTOSHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KoMbuHaLMOHHOE paccesiHe ceeTa.

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

44.9neMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHve anekTpoHOB NPOBOAUMOCTY B METae No aHEpPrusiM npu abcontoTHOM Hyne. SHeprust depmu.
BnusiHne TemMnepaTtypbl Ha pacnpeneneHve aNeKTPOHOB NPOBOAMMOCTY B METaN/e Mo SHEPTUsIM.

46. Teopus TennoemkocTen ditHwTeHa, Oebas.

47. DHepreTuyeckre 30HbI B kKpuctannax. PacnpeneneHme anekTpoOHOB MO 3HEPreTuyeckM 3oHaM. BaneHTHas 3oHa u
30Ha NpoBoaMMocTn. MeTannbl, AUINEKTPUKMN 1 MONYNPOBOLHVIKM.

48. MonynpoBoaHmk.CoBCTBEHHAS U NPUMECHAs MPOBOAUMOCTb MOJYNPOBOLHUKOB.

49. Pabota Bbixona. KoHTaKkTHast pa3HOCTb NOTEHLMANOB.

50. KOHTakT 3n1eKTPOHHOrO 1 AbIPOYHOIO MOMYNPOBOAHNKOB (P-N NEepexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
51. OcHOBHble CBOMCTBA 1 CTPOEHME S4pa.

52. OHeprug cea3u saep.

53. SloepHble cunbl.

54. PagnoakTtmBHOCTb. Buapl pagnoakTMBHOro Usny4eHums.

55.YpoBeHb aneMeHTapHbIX YacTuL.
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56. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 H6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W1K) onbiTa Ortan | KonnuectBo
KOHTpONs OefATeNbHOCTU, XapaKTepU3yroLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
Cemectp 1

TekyLLUA KOHTPONb

Nab6opatopHble |B ayantopum, ocHawéHHON COOTBETCTBYOWMM 0bopynoBaHeM, obyyatowmecs
paboTbl MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 1 20
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHoNorunii. OLEeHMBAIOTCA 3HaHNe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHNS 1 HABbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbmeHHoe  |OByyarowmecs NonyyaioT 3aAaHne no OCBEWEHMIO ONpPeaenEéHHbIX TeOPeTUHEeCKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 2 10
3agaHvie cnaérca npenogasatento. OLeHMBAOTCA BNaAeHe Matepuanom no teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHne METOAAMM, YMEHNS U HABbIKW,
HeO6XO,D,I/IMbIe ONS BbIMNOMHEHNSA 3adaHWUNA.

CemecTp 2
TeKyLLUiA KOHTPOb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 10
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenonasatento. OueHnBarTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOO6X0OMMbIE AN15 BbINOMHEHNS 3a0aHUIA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOASAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 10
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI. 50
O6yuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOWN NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUA N PELLEHNN NPAKTUYECKNX 3aaaHWiA.

CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMToOpHoi paboTbl. Obyyatowmecs

paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Mmatepuana. Pabota 1 10
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHvne matepuanom no teme paboTbl, aHANUTUHECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEHMsl U HaBblKK, HeOBX0AUMblE AN BbINOMHEHWS! 3a0aHWiA.

NabopatopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs

paboTbl NpoBoAsT y4ebHble 3KCNEePUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 30

NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
YMeHVe NPUMEHSTb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060py.OBaHNEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTu.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 3 10
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

pa6OTbI, aHannTunyeckue CI'IOCO6HOCTVI, BnageHne mMetogamun, ymMeHunsa U HaBblku,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) 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, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWA.

CemecTp 4
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 1 10
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

MucbMeHHoe  [OByyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNE MaTepUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHnn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepatyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOTMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4eBbHOM NMTepaTtypbl, HEO6XOAUMOI 4N OCBOEHUS AMCUMNANHGLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npaBoobnanatensiMu aNeKTPOHHbLIX U34aHWUI U NPU N3MEHEHMX KOMMNEeKToBaHUS ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

Casenbes W.B. Kypc 0bweli douanku. B 5-u 11. Tom 1. MexaHwnka [SnekTpoHHbIn pecypc]: ydiebHoe nocobue / U. B.
Casenbes. ? CaHkT-NeTepbypr: NaHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 20 u3 26. Bl YHH
rlorlyfos

AR 5 AN LM O



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

Casenbes W.B. Kypc obueir conankun. B 5-n 17. Tom 3. MonekynspHas domamnka n TepMoanHamimka [OnekTpoHHbIin pecypc]
: yduebHoe nocobue / U. B. CaBenbes. - CaHkT-IMNeTtepbypr: lanb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duzuka. MpakTukym no pelweHnio 3aaaq [OneKTpoHHbI pecypc): y4ebHoe nocobue / J1. J1. Fnapkos [u op.]. ?
CankT-MNeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaLumm

nekumu BecTtu koHcnekTMpoBaHue yiebHoro mateprana. Obpaiarb BHUMAHUE HA TEPMUHBI, CDOPMYIMPOBKY,
packpbIBAKOWNE COAEPXKAHNE TEX UMW UHBIX SBNEHUIA U NPOLLECCOB, HAYYHbIE BbIBOLbI U
npakTnyeckme pekoMeHgauun. XenatenbHo 0CTaBUTb B paboumnx KOHCMEKTax Nons, Ha KOTOPbIX
LenaTb NOMETKM U3 PEKOMEHJOBAHHON NNTEPaTypbl, AOMONHAOWME MATEPVAN NPOCHYIWAHHOM
neKumuy, a TakxXe NnoayepKmearolLme ocobyto BaXHOCTb TEX MU MHBIX TEOPETUYECKIMX MONOXEHUIA.
3apaBsatb NpenogaBaTento yTOUHSIOWME BONPOCH! C LENbo PA3PELLEHUS HESICHBIX MOMEHTOB.

npakTuyeckme | 1. Ha nepBoM 3aHATUM CTyLeHTaM npeanaraeTcsa nurepaTypa 1 Mmatepuansl B 9N1eKTPOHHOM BMAE A4
3aHATNSA rocnenyowero NpoBeneHNs NPakTUYECKMX 3aHATUIA 1 caMoCTosITeNbHON paboTol.

2. Ha nocnenyowmx 3aHATUAX CTYAEHTHI pewaroT 3a4ayun no NnpeactaBneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensam bannamu.

4. CymMapHblii 6an, KOTOpbIiA BbICTABNSIETCS CTYAEHTY 3a NPOBeAeHNEe NPaKTUYEeCKMX 3aHSITUR,

cknapblBaeTcsl U3 6anno., BbICTAB/IEHHbIX 3a MNOCELWEeHMe 3aHSTUI 1 aKTMBHOE y4acTue CTY4eHTOB B

NPOBeAEHNN 3aHATUIA.

nabopaTopHblie| 1. Ha nepBoM 3aHSTUM CTYAEHTbI pacnpenensitorcst B 6puranbl no 2-3 4enoseka assl BbiNofHEHUS
paboTbl nabopatopHbIx paboT, 1 M onpenensieTcs nepeveHb BbiMoiHAeMbIX paboT M3 NpencTaBneHHOro

Bbiwe (4.2) cnmcka.

2. MNepen BbinonHeHneM nabopaTopHoin paboTbl CTYAEHTbI JOMXKHbI U3Yy4MTb METOANYECKME yKasaHust

K Mony4eHHbIM fabopaTtopHbiM paboTam 4fisi F[PaMOTHOTO VX BbIMOMHEHMS!

3. HenocpenctBeHHO nepen BoinonHeHEM nabopaTopHoi paboTbl CTYAEHTbI MPOXOAST ONPOC Mo

BbISICHEHUIO CTEMEHW WX MOArOTOBIEHHOCTU K BbIMONHEHUIO TabopaTopHO paboThl C MOCEayoWNM

LLOMYCKOM.

4. B cny4ae gonycka CTyOeHTbl, MCMoNb3ysl MeToAnYeckme ykasaHusl, 4OMKHbI BbIMOMHUTb

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPEnoaaBaTernto NofyYeHHbIe

3KCrepuMeHTasbHble JaHHbIe.

5. Cnegoytowmin atan - HanncaHne oT4eTa No AaHHoi nabopaTtopHoi paboTe.

6. B nanbHeliweM AaHHbIA OTYET NPEeACTaBMTb NPenonasaTtento U 3aWmnTuTb.

7. B 3aBMCMMOCTM OT 3HAHWIA CTyeHTa npenogaeaTesb BbicTaBnseT 6ann 3a gaHHyto paborTy.

caMocTosl- | HaumMHaTb Hamo ¢ U3ydeHnst pEKOMeHI0BaHHOM nuTepaTypbl. Heo6Xx0AMMO NOMHUTL, YTO Ha NeKLUK

TenbHas 06bIYHO paccMaTprBaeTCs He BeCb MaTepuan, a Tonbko ero YyacTtb. OctanbHasi ero 4acTb

paboTa BOCMOJ/IHSIETCS B MPOLIECCE CaMOCTOSITeNbHOM paboThl. B ¢BA3M ¢ aTMM paboTa ¢ pekOMeHa0BaHHOM
nutepaTtypoii obs3atenbHa. Ocoboe BHUMaHUE Npu 3TOM HE06X0AMMO 0BpaTTb Ha coepXaHue
OCHOBHbIX MOMIOXEHW 1 BbIBOAOB, 06bSICHEHWE SABNEHWI N PaKTOB, YACHEHNEe NPaKTUYecKoro
MPUNOXEHUSI paccMaTprBaeMbIX TEOPETUYECKMX BONPOCOB. B npoLiecce aT1oi paboThl CTYAEHT
LOMKEH CTPEMUTLCS MOHATb U 3aMOMHUTL OCHOBHbIE MOMOXEHUS paccMaTpMBaeMoro Matepuana,
npUMepbIl, MOSICHAOLLME ero, a Takxe pas3obpaTbcs B MNNIOCTPATMBHOM MaTepuane.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nnucbMeHHoe | MeToamyeckune pekoMeHgaumm K JoMalHeMy MMCbMEHHOMY 3a4aHuIo.

nomawHee | [lomawHee 3aaaHue BbINONHSETCS YepHUnamm, pasbopymBbIM NOYEPKOM B OTAENBHO WKONbHOM
3afaHue TeTpaau. Ecnu noyepk Menkmii, HepasbopumBblil (HEMOHATHIRA), TO cneayeT NUcaTh YEPTEXHbBIM

WP TOM.

Ycnoeus 3agad B AOMalIHEM 3a4aHnuK NPUBOSATCS NONHOCTLIO. [Ns 3aMeyaHun npenogasarens Ha

CcTpaHuuax TeTpaam HyXHO ocTasnaTb nons. Kaxayo 3agady cnefyet Ha4nmHaTtb € OTAENbHOro NncTa.

PelweHns 3anay 0OMXHbI CONPOBOXAATHCS KPATKMMU, HO MCHEPMLIBAIOLWMMY 0O BACHEHNSAMU X042

pelweHuns. PelweHne 3a8a4 pekoMeHayeTCs BbIMONHATL B Cneayowen nocnenosareibHOCTHU:

1. BBecTn BykBeHHble 0603HAYEHNS OUINYECKUX BENNYMH, ECIIN 3TO HE CAE?NAHO B YCNOBUM 3a4au4u.

2. Coenatb (ecny aT0 HEOBX0AUMO) YEPTEX (SNEKTPUYHECKYHO, OMTUYECKYIO CXEMBI), MOSICHSIOLWNIA

cogepxaHue 3afadv 1 Xon peweHuns.

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

4. CocTaBMTb ypaBHEHMWE UKW CUCTEMY YPaBHEHUIA, pellas KOTOPYHO, MOXHO HaTN NCKOMbIE

BE/INYUHBDI.

5. PewnTb ypaBHEHME B O6LWEM BULE M NOMYYNTb PACUETHYIO OOpMyny.

6. MNMpoBepuTb pa3MepHOCTb NCKOMOIN BEIMYMHbBI NO PaCYETHON PopMyne N TeM caMblM NOATBEPANTb

€€ NpaBuNbHOCTb.

7. MpownseecTu BoluncneHUs. MNpeasaprTeNbHO HE0OX0AMMO NEPEBECTU BCE 3HAYEHUS 3a4aHHbIX

BENUYMH B cuctemy eamHnl CU, a 3aTem noacTaBmTb UX B PacHET?HYI0 POpPMyNy 1 BbINOMHWUTD

BblycneHus. Mpu peweHnn 3anad, Kak npasuno, 4OCTaTo4HO TOYHOCTK B 2-3 3Havalme umdpbl.

CtyneHT 06513aH coaTb Ha NPOBEPKY BbIMNOMHEHHOE M 3a4aHUE 3a [iBe HELENM [0 Hayana ceccuu.

KOHTponbHas | 1. BHMaTenbHo npoyunTtarTe ycnosue 3anayv U BbIICHUTE CMbICTT TEPMUHOB U BbIPaXXEHWiA B Hee
paboTa BXOASLLWIX.

2. 3anuwunTe KpaTKo yCnoBMe 3a4aqu, BBOLAS A5 3aaHHbIX B YCNIOBUW BENNYMH W A1 ONpenensieMoi

BENNYMHbI BYKBEHHblE 0603HAYEHNS.

3. BbipasnTb BCe YMCNOBbIE 3HAYEHNS 3a4aHHbIX B YCIOBUW BENWMYUH B eanHuuax CA.

4. [No BO3MOXHOCTW, CAENaNTe PUCYHOK, YePTEX UM YCITIOBHYIO CXEMY, MOSICHAIOLWME CYLHOCTb

3agayu.

5. MNposBeamnTe aHann3 3agaym, BCKpbIBAOWMIA ee OU3NYECKUIA CMbICA. YCTaHOBUTE, Kakue

donanyeckmne 3akoHbl U COOTHOWEHUSI MOTYT BblTb MCMOMb30BaHbI NMPW PEeWeHn JaHHON 3a4aqn.

6. Ha ocHOBaHMM pr3n4eCckmx 3aKOHOB COCTaBbTE YPaBHEHWS, CBS3biBAtOWME (PU3NYECKNE

BE/MYMHbBI, KOTOPbIE XapaKTepM3yoT paccMaTpuBaeMoe B 3aaaqe siBfieHue.

7. PewuTe 3anncaHHble ypaBHEHUS MaTEMAaTUYECKN OTHOCUTENIbHO MCKOMOWM BEIMYUHDI U NOy4uTe

oTBET B 06WeM BuIe.

9. MNoacTtaBbTe B hopMyny pelleHns B obliem Buae BMECTO ByKBEHHbIX 0603HA4YEHMWI YCIoBbIE

3Ha4yeHns BenuyrH B eguHmuax CU u, nponseens BlYMCIEHNS, NMOY4UTE YNCTIOBON OTBET.

10. PeweHne 3aaa4m conpoBoXdante KpaTtkuMm, HO MCHEPbIBAIOLWMMI MOSICHEHUSIMIA.

3avet 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB ANs 3a4eTa.

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckne oopMysbl No NPORLEHHBIM TEMAM.

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

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

- ON1S BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHsbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (3UKI (B aHAIMTUHECKOMN 1 TEKCTOBOV coopMe); Npu 3TOM
HeobxoMMO [aTh onpeneneHne U3NYECcKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIOLWMIA OTBET Ha BOMPOC.

4. PeweHrvie 3a8ay cHa4yana crnemyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHNAX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB AN 9K3aMeHa.

2. BHMMaTenbHO NpoYMTaTh Y OCMBICIIUTb PEKOMEHOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3nYeckre oopMysibl Mo NPONLEHHbIM TEMAM.

3. 9Kk3ameH no husrKe NPoXoanT B MUCbMEHHOV POpMe 1 AONIXEH CopepXartb:

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

- OJ1s BEKTOPHbIX BEMIMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak Y HarnpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKON 1 TEKCTOBOI DopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

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

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, HEOOX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHUyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMcst UHBaANULOM UW NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
340p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTaHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm @I OC BO n yyebHbiM nnaHom no Hanpasnenuto 23.03.03

"Okcnnyataunst TpaHCNOPTHO-TEXHONOMMYECKMX MalUMH U KOMMNEKCOB" 1 NPOdOMI0 NoAroToBKM "ABTOMOBMNbHbIN
cepsuc".
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

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: 3a04HOE

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: 3a04Hoe

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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