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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
pe3ynbtatamm ocsoeHus OMOMn 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 ymeTtb:

- UICMONb30BaTh OCHOBHbIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANbHBIX JAHHBIX; PEWATh TUMOBLIE 3a4a4/ N0 OCHOBHbLIM
pasgenam ouavky, UCNomb3ys METOAbI MaTEMATUYECKOrO aHanm3a; UCrnonb3oBaTh PM3NYECKMNE 3aKOHbI MPY aHanmae
1 peleHnn npobnem.

JonxeH BnaneTb:

- UCMONb30BaTh OCHOBHbIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANBHBIX JAHHBIX; PEWATh TUMOBLIE 3a4a4/ N0 OCHOBHbLIM
pasgenam ousvky, UCNoMb3yst METOAbI MaTEMATNYECKOr0 aHanm3aa; NCronb30oBaTh PM3NYECKME 3aKOHbI MPY aHaNM3e
1 peleHnn npobnem.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:
- NPUMEHATb Pe3ynbTaTbl OCBOEHUSI AUCLUMINHBI B MPOCDECCUOHANBHOM OeSTeNIbHOCTU.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas oncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHel (Mogynn)" 0CHOBHOM NpodoecCuoHanbHom
obpasoBatenbHoli nporpammel 23.03.03 "9kcnnyataums TpaHCNopPTHO-TEXHONOMMYECKMX MaLUMH 1 KOMMNEKCOB
(ABTOMOGUNM 1 aBTOMOBMNIbHOE XO3SMCTBO)" 1 OTHOCUTCS K 6a30BOI (061LEeNpPOhecCMOHaNbHOR) YacTu.
OcBaunBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKoCcTb AncUMNAnHbl cocTaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 140 4aca(oB), B TOM yucne nekumm - 52 4yaca(oB), npaktudeckme 3aHatus - 52 yaca(os),
nabopaTopHbie paboTbl - 36 yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCLUUMMUHBIL: 3a4eT BO 2 CEMeCTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNs), CTPYKTYpUMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMn4eckmux 4acoB U BUAOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNINHE (MOAYIIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl AUCLUUMINHDI / MX TPYAOEeMKOCTb CaMocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dn3nyeckme oCHOBBI
1. MEXAHNK 2 6 6 0 12
Tema 2. MexaHnyeckme konebaHuns u
2. BOMHbI 2 4 4 0 14
Tema 3. MonekynapHas coumsmnka u
3. TepmoanHammka 2 6 6 0 14
Tema 4. OnekTpocTatvka u
4. 3N1eKTpUYeCcKmnii ToK 3 8 8 6 20
5. [Tema 5. SnekTpoanHamuka 3 8 8 6 20
Tema 6. SnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 3 4 4 6 20
Tema 7. BonHoBas 1 kBaHTOBas
7. onTHKA 3 8 8 14 20
Tema 8. OCHOBbI KBAHTOBOA
8. MEXaHNK 3 4 4 0 20
9. Tema 9. ®dusuka atoma n TBEPOOro 3 > 5 4 50
Tena
Tema 10. dusuka sopa u
10. 9/leMEHTapPHbIX YacTuL 3 2 2 0 22
Utoro 52 52 36 184

4.2 CopepxaHue aucUUMNIUHLI (MOBYyNs)
Tema 1. dn3anyeckue oCHOBbl MEXaHUKMN
OCHOBbI KMHEMaTUKN.

KnHemaTvka noctynatenbHoro ABuXeHns (MatepuanbHas To4ka, CMcTeMa oTCcHéTa, TpaekTopms ABMXEHNS, CKOPOCTb,
nepemelleHne; TaHreHumanbHoe, HopMasnbHOe 1 NoNHoe yckopeHus). KnuHematuka spataTenbHOro AsBuxeHus (yrnoeas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MeXy YrnoBOW U NTMHENHON CKOPOCTAMM, paBHOMEPEMEHHOE BpaLleHne
mMaTtepuanbHOM TOYKHN).

OCHOBbI AMHaAMUKN.

| 3akoH HbtoTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.
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Mporpamma omcuunnmHel "®uamnka"”; 23.03.03 "Okcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MaWnH 1 KOMMNEKCOoB".

3aKOoHbI COXpaHEeHNs B MEXaHNKE.

MexaHunuyeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXAY CUMN0 1 NoTeHUManbHOM
aHeprmen. OQHOPOAHOCTb BPEMEHN. 3aKOH COXPAHEHNS NMOTHOW MexaHn4eckon aHeprun. Og4HOPOOHOCTb
NPOCTPaHCTBa. 3aKOH COXPaHEHWS UMMNYNbCa MEXAHWYECKON CUCTEMBI.

MexaHuka TBépHoro Tena.

MomeHT cunbl. MomeHT umnynsca. KnHetudeckas sHeprus spaeHns. MoMeHT nHepumn. Teopema LWrenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKW BpalLaTebHOro ABUXEHNS TBEPAOro Tena. M3oTponHOCTbL NPOCTpaHCcTBa. 3aKoH
COXpaHeHNsi MOMEHTa MMMyfbCca.

PensituBmcTtckas mexaHuka.

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CNeacTBns U3 HEro: 3ameieHne BpeMeHU, CoKpaweHne 4IMHbl. 3akoH
cnoxerus ckopoctelt B CTO. Penatusuctckuin umnynsc. 3 suaa saHeprum B CTO.

Tema 2. MexaHu4eckue Kone6aHus N BONHbI

MexaHuyeckue konebaHus.

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

MexaHu4yeckne BONHbI.

XapakTeprCcTNKMN MEXAHUYECKMX BONH. YpaBHeHWe beryuiei BonHbl. CTos4me BONHbI. BonHoBoOe ypaBHeHMe. MnoTHOCTb
sHepruwn. MNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasi ousuka v TepmoanHamMmKa

MonekynspHo-knHeTndeckas teopmsa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNSA naeanbHOro rasa.
Ddusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpenHsas onnHa ceBobonHOro npobera Monekyn.

®dyHKuuKn pacnpeneneHma Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopoctam. PyHkuUma pacnpeneneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no sHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb rasa. CteneHn ceoboapl Monekyn. AgnabaTtunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKN.

Tema 4. dnekTpocTaTvka U 3NeKTpU4eCKUn ToK

OnekTpunyeckoe none B Bakyyme.

CoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcatop. [MpoBogHuKN.

OneKkTpuyeckoe none B BELLECTBE.

MonspHble 1 HenonspHbIe AN3NEKTPUKK, MX nonapusauus. MonapusosaHHOCTb. Teopema [Taycca ons guanekTpuka.
ONeKTPOEMKOCTb. SHEPrUsA NEKTPUHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTL ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHune Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 Yy4acTKOB B MHTErpanbHOM 1 auddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne TokM B XNIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoanHaMumKa

MarHuTHoe none B Bakyyme.

WHpykums marHntHoro nons. Cuna Amnepa. MarHuTHbln MoMeHT. 3akoH buo-Casapa-Jlannaca. Linpkynsauus sektopa.
Cwuna JlopeHua. [1BnxeHune 3apsna B MarHUTHOM none.

MarHuTHbln noTok. Teopema Maycca. PaboTa MarHUTHOro nons. AnekTpoMarHnutTHas uHaykums. Mpasuno JleHua. 3akoH
®dapapes. VIHoykTnBHOCTL. CaMONHOYKUNS.

MarHuTHoe none B BeLeECTBE.

MarHeTtukn. HanpsixxeHHoCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. deppomMarHeTUKn. SHePrus MarHUTHOroO Nons.

OcHOoBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpasHeHns Makceenna B MHTErpanbHON n guddpepeHLumansHOn
doopmax, Ux Pu3nyecKmim CMbICH.

Tema 6. dnekTpoMarHUTHbIe Kone6aHUs v BOMHbI

OnekTpoMarHMTHble KonebaHus.

Hezatyxatowune konebanusi. 3atyxarowme konebaHus. BoiHyXaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.

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

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 M KBaHTOBasi ONTUKa

VHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pasfnyHbIX 06 HEKTOB.

Ondppakums ceeta.

MpvHumn MoitreHca-PperHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa OT pa3nnyHbIX 06 bEKTOB.
PaccesiHue ceeTa.

Monsapusauns n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus ancnepcumn ceeta.

Tennosoe unany4yeHue.

Xapaktepuctuku Tennosoro nanyyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa Nnanka. Popmyna
MnaHka. OnTrnyeckas NUPoOMeTpuS.

doToacpdpekT. ApdpekT KomntoHa. [laBneHume ceeta.

3akoHbl BHewHero dpotoadpdpekTa. YpaBHeHne diiHwTenHa ana dotoadhdoekrta. NpumeHeHns dpotoadpbdoekta. SdpdpekT
KomnTtoHa. Macca n umnynsc ¢ootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOM MeXaHUKM

OCHOBHblE NONOXEHMS KBAHTOBOWN MEXaHWKM.

M'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel eliseHbepra. Obuwee ypaBHeHue LLpeanHrepa. BonHoBas
GoyHKUMS. YCnoBusl, HaKnaabiBaeMble Ha BONHOBYIO (PyHKUMIO. YcnoBune HopMnpoBku. CTaumoHapHoe ypaBHeHe
WpenuHrepa.

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

Tema 9. dusuka atoMa n TBEpAOro Tena
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. ®nsuka appa U aneMeHTapHbIX YacTul,

XapakTtepuctukn aapa. OHeprus ceasm sapa. dedekt maccol. Mogenn sagpa. PagnoaktMeHoe uany4eHne 1 ero Bubi.
MNpaBuna cMelweHuns. 3aKoH paanmoakTMBHOro pacnaga. Peakuun neneHns n cuHtesa sgep. Yetoipe tuna
doyHOaMeHTanbHbIX B3aUMOLENCTBUIA 3N1eMEHTapHbIX YacTul,. AHTrYacTuubl. Knaccmgukaums aneMeHTapHbIX Yactul,
'MnoTesa o KkBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLMMAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus camoctoaTenbHol paboTbl 0By4arowWmxcs pernameHTpyeTcs HOpMaTUBHLIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii U 9NeKTPOHHBIMI 06pa3oBaTeNbHBIMUA PECYPCAMU, BKNIOYAS:

Mopsmok opraHM3aumm 1 ocyWwecTBneHns 06pa3oBaTenbHON AeATeNbHOCTH No 06pa3oBaTenbHbIM NPOrpamMMam BbICLIETO
obpasoBaHus - nporpammam Hakanaspuara, nporpaMmam cneuyanuTeTa, nporpamMmam MarmcTpaTypbl (yTBepXaeH
npukasom MuHucTepcTa obpasoBaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeaeHUIA"

YcTaB cheaepanbHOro rocynapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yypexXaeHns
BbiCLero npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoro yHmBepcuteTa
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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 OueHunBaemblie
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUMNUHDBI
CemecTp 2
TeKyLLMI KOHTPO/Ib
1. Pn3MYECKNe OCHOBbI MEXAHUKN
KoHTponbHas
1 ngoggn a Ork-3 2. MexaHuyeckmne konebaHus 1 BONHbI
3. MonekynsipHas cmsvka n TepmognHammka
lMncbMeHHoe 1. ®Pr3nyeckne 0CHOBbLI MEXAHWUKN
2 |nomawHee 3apaHue [OlK-3 2. MexaHuyeckune konebaHusi 1 BONHbI
3. MonekynsipHas conanka n TepmoanHammka
3adver OK-7, OlNK-3
CemecTp 3
TeKyLLMI KOHTPO/Tb
4. dnekTpocTaTnka 1 aNeKTpu4eckunii Tok
5. SnekTpoanHamuka
1 KoHTponbHas OrMK-3 6. OnekTpoMarHUTHble KonebaHus 1 BOSHbI
paboTa 7. BonHoBas u kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHWKM
9. duauka atoma 1 TBEPOOro Tena
4. DnekTpocTaTvka n anekTpu4eckunii ToK
5. OnekTpoanHammka
TOPHbI
2 Q:ggfj OpHBIE OriK-3 6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
7. BonHoBas n kBaHTOBas onTuka
9. ®usuka atoma 1 TBEPLOro Tena
MucomerHoe 5. oot KA ToROR Hexa
MallH HK MK- :
3 |nomawkee 3apame (OMNK-3 9. duamka aToma u TBEpPAOro Tena
10. dursmrka s4pa 1 SNEMEHTAPHbIX YacTuL,
Ok3ameH OK-7, OlK-3

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Ki‘_’rp':ﬁﬂ OLeHUBaHUsI 3ran
P OTnn4yHO XopoLuo Y nosn. Heyn.
CemecTp 2

TekyLLUA KOHTPONb

KOHKPEeTHbIX 3a0aHui.

cnocobHoCTY
NPUMEHATb 3HaHMA U
YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a4aHui.

NPVIMEHATb 3HAHUS U
YMEHWS K BbINOIHEHNIO
KOHKPETHbIX 3a4aHuiA.

YMEHWS K BbINOSIHEHWNIO
KOHKPETHbIX 3a4aHWI.

KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbINONAHEHbI  (3a4aHns BbINOMHEHDI
paboTa BCE 3a4aHus. bonblias 4acTb 6onee 4eM HaMoNoOBMHyY. |[MEHee YeM HaronoBuHy.| 1
MpogeMoHCTpUpOBaH  [3agaHui. MpucytcTeyioT MpoaemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTtcTBytOT CepbEesHble oWmnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |He3HAYUTENbHbIE lMpooemoHCTpUpOBaH  |ypPOBEHb BNageHus
MposiBneHsbl owmnbkn. yOOBNETBOPUTENbHLIA  |Matepuanom.
NpPeBOCXOAHble [MpooemMoHCTpUpOBaH  |ypOBEHb BNageHNS MposiBneHsl
CcrnocobHoCcTH XOPOLWWA YpOBEHb mMaTtepuanom. HeOooCTaTO4HbIe
NPUMEHSATb 3HAHNSA W BnaneHus marepuanom. |lposBsneHbl HU3kue CrnocobHoCTH
YMEHWS K BbinonHeHuto |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CrpaHnua 7 n3 21.

o



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

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
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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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 2

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3
Tembl:

. KnHemaTuvka maTepuanbHol TOHKK
. [lnHammka maTepranbHON TOHKM
. MexaHu4eckas paboTa u aHeprus

. MexaHvka TBEpaoro tena

. Penatneuctckasa mexaHmka
. MKT naeanbHoro rasa

. YlBneHns nepeHoca

. OCcHOBbI TEPMOAUHAMUKN

. MexaHuyeckmne konebaHus

O©Ooo~NOOOThWN =
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10. MexaHun4eckne BOMHbI

Mprmepbl 3anaHunii:

3apava 1. Ban B Buge cniowHoro unnnHapa maccoih mi1=10 kr HacaxeH Ha ropn3oHTanbHy0 ocb. Ha umnnHap HamoTaH
WHYpP, K cBOHOOHOMY KOHLY KOTOPOro noABelleHa rupst Maccoi m2=2 kr. C kakuMm yckopeHneM a byaet onyckatbes rmps,
ecnu ee nNpenocTaBuUTb camoin cebe?

3apava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BbICTPEN BEPTUKANbHO BBEpX. OnpeaenunTs BeICOTY h, Ha
KOTOPY!O NogHMMaeTcs nyns maccot m=20 r, ecnv NpyXunHa xecTkocTbio k=196 H/M Bbina cxarta nepen BbICTPENOM Ha
x=10 cM. Maccoli npyXuHbl npeHebpeub.

3apgaya 3. PakeTa yctaHOBNEHa Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMANbHON CKOPOCTM V1, COOBLEHHOW pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoOMe CWibl rPaBUTaLUMOHHOrO B3aMOOENCTBUS PaKeTbl U 3eMu,
npeHebpeyb.

3apnava 4. Konba BMecTumocTbio V=300 cM2, 3akpbiTas NpobKOl C KpaHOM, COLEPXMT pas3peXeHHblid Bo3ayx. [ns
N3MepeHUst faBneHns B Konbe ropnbiko Konbbl NOrpy3nnv B BOLY Ha HE3HAYUTENbHYIO FyOUHY 1 OTKPbIIW KpaH, B
pesynbTate Yero B konby Bowna Boga maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocdpepHoe aasneHne p0=100 kla.

3apnaya 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npwu
MocTOsIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NocTosiHHOM obbemMe Ao fasneHusi p2=500 klMa. MocTpoutsb
rpagouk npouecca u HanTtu: 1) nameHeHne AU BHyTpPEHHeR aHeprumn rasa; 2) CoBepLieHHyo UM paboTy A; 3) KOnnM4ecTBo
TennoTbl Q, NnepeaaHHoe rasy.

2. NMucbmeHHoOe pomallHee 3apaHve

Tembl 1, 2, 3

MNMpumep 3apnaHus.

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

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

4. KoHueHTpauns Monekyn rasa paeHa n, CpeaHss KUHeTMYecKas aHeprus nocTynaTenbHOro ABUXEHNS paBHa <€>MocCT..
Hantn naeneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHas KMHeTn4Yeckas sHeprus NocTynatenbHOro ABMXEeHUs MONeKyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoomTcs ra3 Maccoi m. HailTn naBneHve rasa Ha CTEHKY
cocygna p (s la).

7. B 6annoHe o6beMom V Haxooutcs ras nog nasneHvem p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cMecw rasos napumanbHble faBneHns asoTa, KMcnopona n aproHa paeHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
DaBneHne 3Tol CMecu rasos.

9. N3 6annoHa o6bemom V npu noctosiHHol TemnepaTtype t?C napacxonoBanu aproH maccoin Am . Ha ckonbko
ymMeHblumnock naeneHune Ap (B a) rasa B 6annoHe?

10. Ha pucyHke npencTaBneH rpadouk oyHKUUM pacnpeneneHns Monekyn rasa no CKOpoCTSaM (pacnpenenexHve
Makcsenna). Hantu Temnepatypy atoro rasa T (B K).

3aver

Bonpochl k 3a4erty:

1. TpaekTtopus. Nepemewerne. CkopocTb. CKOPOCTb B fEKAPTOBOM CMCTEME KOOpPAMHAT.

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. [NpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHve B EKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3AHHOW C ABUXYLWENCS TOYKON.

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

7. OnHammka maTepuranbHoi To4kn. 3akoHbl HbloToHa.

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

9. Pabota B MexaHuike.

10. KuHeTtnyeckas n noteHUnanbHas sHepruu.

11. OCHOBHOE ypaBHEHMNE OMHAMMKMX BpaLLATENbHOrO ABMXEHMS TBEPOOro TeNna OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE YpaBHEHNE OMHAMKKM BPaLLATENBHOrO ABUXEHMS TBEPOOro TeNa OTHOCUTENBHO HEMOABUXHOWN OCK.
13. MOMEHT Cunibl, MOMEHT MMMYNbCca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalarouwerocs tena.

14. 3aKoHbI COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTa MMNYNbCa).

15. MNpeobpasosaHns koopanHaTt Manunes. MpuHUMN oTHocUTenbHoCTY Manunes

16. MocTynaTbl OiHWTelHa. MNpeobpasoBaHust koopanHat JlopeHua.

17. [InnHa n NpoMeXxyToK BPEMEHW B PENSTUBUCTCKOW MeXaHUKe.

18. MNoHATME 0LHOBPEMEHHOCTU B PENATUBMUCTCKON MEXAHMKE.

19. PenaTMBUCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. B3anMoCBS3b MaCChl U 3HEPTMN B PENSATUBUCTCKON MEXaHNKE.

22. CBoboaHble rapMoHUyeckmne konebaHms
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23. 3aryxawowme MexaHuyeckue konebaHus

24. BblHyx ileHHble MexaHnyeckne konebaHus

25. lMpononbHblE 1 NOMEPEYHbIE BOMHI

26.YpaBHeHWe BOJHbI.

27.®Pa3o0Bas CKOPOCTb BO/HbI

28. OHeprug BonHbl. CTOSYME BOMHDI.

29. CTatuctuyeckmin n TepMoanNHaMNYeCcKnin MeToabl UCCNeaoBaHUs.

30. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUHECKOI Teopum (BblBOL).
31.CpenHekBagpaTnyHas CKOpPoCTb. PU3NYECKNiA CMbICN TEPMOAMHAMNYECKON TeMnepartypsbl.

32.4ucno crteneHein cBoboabl Monekyn. 3aKOH paBHOMEPHOrO pacrnpeaeneHns aHeprum no Yucnam cteneHelt ceobonbl
Monekyn.

33. 3akoH pacnpeneneHs MONEKyn No CKOPOCTAM (pacnpeneneHne Makceenna).

34. PacnpeneneHune BonbumaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsIs sHeprus. Tennota u paboTta B TepMoaMHAMUKE.

36. lNepBoe Hayano TEPMOAUHAMUKIN 1 EF0 MPUMEHEHNE K N30XOPUYECKOMY MPOLECCY.

37. NepBoe Hayano TepMOAMHAMKKU U €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. druanyecknii cMbich
yHMBEpCcanbHOW ra3oBoi NOCTOSHHOMN.

38. [NepBoe Ha4ano TEPMOANHAMUMKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.
39. MNepBoe Ha4yano TepMOAMHAMUKM 1 Er0 MPUMEHEHUE K aamabaTnieckomy npoLeccy.
40. 3ppekTrBHbIA anameTp. CpenHsis onvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.
41. SlBneHune ondpdpysnn. 3akoH Puka.

42. SlBneHne TennonpoBOAHOCTM. 3akoH dypbe.

43. flBneHme BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.I1.[. Tennosoi 1 XxonoannbHON MalWnHbI.

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

46. MNepeas 1 BTOpas Teopema KapHo. TepMoguHamMmyeckas wkana remneparyp.

47. lNMpueeneHHas Tennota. YpasHeHne Knaysunyca.

48. OHTponus. CeoncTBa aHTPOMMUU.

49. SHTponMsa npeanbHOro rasa.

50. Bropoe Havano TepmMoanHamuKku.

51. Ctatuctuyeckumii CMbICN BTOPOro Havana TepmMoanHamMmKku.

52. YpasHeHue BaH-gep-Baanbca. MNonpaekn BaH-gep-Baanbca.

Cemectp 3

TeKyLwuin KOHTPONb

1. KoHTponbHas pabora

Tembl 4,5,6,7,8,9

Tembl:

. DNneKTpuyeckoe none B Bakyyme

. nanekTpuku

. NMposogHukn. KoHgeHcatopsl

. DHeprus 3apsXeHHbIX CUCTeM

. DNeKTpu4ecknii ToK

. MarHuTHOe none B Bakyyme

. MarHuTHOe none B BelwecTse

. DNeKTpoMarHMTHasa MHOyKUnNS

. dnekTpoMarHuTHble konebaHus

10. OnekTpoMarHUTHble BOMHbI

11. HTepdepeHumns ceeta

12. Oudppakuus ceeta

13. MNonsipnsaums ceeta

14. DOTOHBI

15. Tennosoe n3nyyeHve

16. Teopus atoma Bopa

17. doToapdekT

18. BonHoBble CBONCTBA YacTuy,

19. PagnoakTneBHOCTb

20. flpopo atoma

Mpumepbl 3a8aHWiA:

3apaya 1. Tpn oanHakoBbIX NonoxmTenbHbix 3apana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHETO
TpeyronbHuka. Kakoi oTpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTb B LLIEHTPE TPeYroNibHUKa, YToBbl cuna npuTsXXeHns ¢
€ro CTOPOHbI ypaBHOBECWA CW/Ibl B3AMMHOMO OTTaNnK1MBaHUs 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

O©oo~NOOOThWN =
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3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxooatcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. Onpegenntb paboTty A', KOTOPYIO Ha4O COBEPLWMNTb, 4TOOLI CONM3NTL 3apsaabl 00 PACCTOAHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsagamu: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsgamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOYKE, HaxoaswWwencs Ha paccTosHUN
r1=15 cM OT NepBoro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3apsa0s..

3apava 4. lNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K MCcTo4HuKy Toka, SC & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 OM. OnpenennTb NokasaHue BonbTMETPA C conpoTneneHnem Re=500 Om,
COEVMHEHHOrO NMPOBOAHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHbBIM KOHTAKTOM C CEpeanHoi 0bMOTKM
noteHumomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXIY TEMM Xe TOYKaMM NOTEHUMOMETPA NpY OTKIOYEHHOM
BONbTMETPE?

3apava 5. o ToHKOMy NpoBoaswemy Konbly paguycom R=10 cM Tedet 1ok 1=80 A. Hanitn MarHuTHyto nHaykumio B B
To4yke A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTosHune r=20 CM.

3apgaya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPbITYO O4EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblil CBET MakCUManbHO ocnabneH BcnencTsme uHTepdepeHumnm. Onpenenutb TONWMHY d NAeHKU.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesfbHbli Ny4ok CBETa OT MOHOXPOMAaTn4eckoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPANLHOrO MakCMMyMa B AMOPaKLMOHHOW KapTUHe, NPOeLnpyemMoi ¢
MOMOLUbIO NINH3bI, HAX0ASWENCA HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSAWMNIA OT IMH3bl HA PacCTOAHMM L=1 M.
3apaya 8. CteneHb nonspusaumm P yacTnyHO-nonsspn3oBaHHoro ceeta pasHa 0,5. Bo ckonbko pas otanyaercs
MakcuMasnbHasi MHTEHCMBHOCTb CBETa, NMPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3agada 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a spems t=5 MUH nany4yaetcs sHeprms
W=83 Ix. Onpenenntb KO3(OPULNEHT TEMNOBOMO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaliT OTHOWEHWE MMNynbCOB DOTOHOB,
N3ny4YaeMbIx NEPBLIM Y BTOPbIM MCTOYHUKOM.

2. NabopartopHbie paboTbl

Tembl 4,5,6,7,9

Na6opatopHas pabota 1. N3ydeHune paboTbl aNeKTPOHHOro ocuunniorpada.

NabopatopHas paboTta 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

NabopatopHas paboTa 3. MNpoBepka 3akoHa OMa 1 N3MepeHNe yaebHOro CoNnpPOTUBAEHNS.

NabopartopHas paboTta 4. iayyeHne pacnpeneneHns MarHuTHOro Nonst BAO/Mb OCW CONeHOMAA.

NabopatopHas paboTta 5. OnpeneneHne ropuaoHTaNnbHON COCTaBNAOWER MarHUTHOM UHOYKLIMW

MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. VaydeHune siBNeHNs MarHUTHOro ructepesnca.

NabopatopHas paboTta 7. N3ydeHune saTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. May4eHune penakcaLnoHHbIX KonebaHuiA.

NabopatopHas paboTa 9. May4eHune cobcTBEHHbIX KonebaHwin CTpyHbI

NabopatopHas pabota 10. N3y4eHne sBneHus HTepgepeHLnn.

NabopatopHas paboTta 12. M3y4eHne aucppakumm ceeta.

NabopatopHas paboTta 13. M3yyeHne 3aKOHOB TEMIOBOMO U3NYYeHNs.

NabopatopHas pabota 14. N3y4eHne aBneHusi poToagpcpekTa.

Na6opatopHas paboTta 15. OnTMyeckas aHM30TPOMNUSA NOL BIUSHAEM BHELHUX BO3OEACTBUIA

Na6opatopHas paboTta 16. SkcneprMeHTanbHoe NoaTBepXaeHme noctynatos bopa.

OnbiT ®paHka n Nepua

NabopatopHas pabota 17. CnekTp aToMa Bogopoaa.

Na6opatopHas paboTta 18. O3HakomneHue ¢ paboToit ra3oBoro nasepa.

NabopatopHas pabota 19. N3MepeHne ckOpOCTH CBETa C MOMOLLbLIO TA3EPHOI0 CEHCopa ABUXEHNS.

3. NMucbmeHHoOe oomallHee 3apaHue

Tembl 7, 8,9, 10

MNpumep 3apnaHus.

1. Ha HemMarHuTHbI Kapkac coneHonga cevyeHvem S B 04MH cnoi HamoTaHbl N BUTKOB NpoBonoku. JnavHa coneHonpa
pasHa ¢. Hantn nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHom none ¢ nHaykuueii B pasHomepHo Bpalwaetcs pamka u3 N BuTKoB nposonoku. lNnowanp pamku pasHa S,

yrnoeasi CKOpoCTb BpalleHus paBHa w. HainTn makcmmanbHyto 3.4.c. Ei,max (B B) nHaoykumnm, BO3HMKAIOLWYIO B 3TOW
pamke.

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

4. Cvna Toka B KaTylWwke UHOYKTUBHOCTM L paBHOMEpHO yBenu-ynsaetcs Ha Al 3a Bpems At. Haintun cpegHee 3HaveHne
9.40.C. camomHaykumm Es(s MB).

5. B anekTpunyeckoii uenun ¢ MHOYKTUBHOCTbIO L cuna Toka name-Haetcsa no 3akory |= 5t (A). Havtu 3.4.c. camomHaykumm
Es (8 B).

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

7. B nnockom Bo3aylwHOM (€ = 1) KOHAEHCATOPE C MNOWAaAbO KaX A0 NNaCTMHbl S MHOYKUNA
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8. B nnockom Bo3aywwHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHNE MeHSETCS No 3akoHy D=a?t . Haittm nnoTHoCTb
TOKa cMelleHns jcmell. (B A/M2).

9. ConeHong ¢ nnowanbio nonepedHoro cevyeHns S umeet N BUTKOB NpoBONOKK. VIHOYKUNS MArHUTHOrO NONSt BHYTPW
coneHompa npu cune Toka | pasHa B. HanTtn nHayktmeHocTtb L (B MITH) aTOro coneHompa.

10. ConeHong NHOYKTMBHOCTbLIO L copepxmnT N BUTKOB MPOBO-NOKN. HaiTh MarHuTHbIN NOTOK Yepes nonepeyHoe
ceyeHue coneHonaa d (B MkB6) npw 3amaHHol cune Toka l.

Ok3ameH

Bonpochbl kK aKk3ameHy:

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

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSXEHHOCTM U NOTeHUMana 8. cTaTM4ecKoro nons.
3.9nekTpuyeckuin gunonb. PacyeT an. nona gunons.

4. Cunosble NHMK 3. nong. NoTok BeKTopa HaNPsXXeHHOCTW 3. Monsl.

5.Teopema OcTporpanckoro-laycca v ee NpuMeHeHMe K BbIYNCNEHNIO HAMPSXXEHHOCTU MOoMst OT 6ECKOHEYHOM
O0OHOPOOHO3aPSAKEHHOW NMIOCKOCTW.

6. Teopema OcTporpanckoro-laycca 1 ee npUMeHEHUE K BbIMUCNEHNIO HAMPSXEHHOCTU NONS OT 6ECKOHEYHON HUTK.
7.Teopema OcTtporpanckoro-'aycca n ee NpMMeEHEHUE K BbIYMCIIEHUIO HAMPSAXEHHOCTUN MONS METaNIMYECKO cdoepbl.
8. On. none B ananekTpukax. lMonsapHble n HenonspHble Monekynbl. 3. AUMNONAb BO BHEWHEM OAHOPOAHOM 3. Mone.

9. MNonsipm3auns oUaNeKTPrKOB: OPUEHTaLMOHHas 1 gedopmaumroHHas. Bektop nonspusaunn. Ces3b Mexay
MOBEPXHOCTHOWM MNOTHOCTBIO CBA3AHHbIX 3aPS40B 1 BEKTOPOM MONsapusauun.

10. Hal'lpﬂ)KGHHOCTb 3/1. NONA B OAN3NEKTPUKE. TeopeMa Faycca NS 3. NoNsA B AN3NEKTPUKeE. ,D,I/ISJ'IeKTpI/ILIeCKaH
NPOHNLAEMOCTb N ee (,*I)I/I3I/I‘-IGCKI/II7I CMbIC/.

11.MpoBogHvKK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €r0 MOBEPXHOCTK).
12.CBA3b MeXay HaNpsXeHHOCTbIO 3. NOAS Y NOBEPXHOCTW NPOBOAHMKA U MOBEPXHOCTHON MNOTHOCTBIO 3apsA0B.
13. SnekTpoemMKocTb NPoBOAHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTopOB.

14.OHeprus an. Nnons. SHepPrmsa CUCTEMbI HEMOABUXHbBIX TOYEYHbIX 3aPSLO0B.

15. DHeprusa an. nons. SHeprus 3aps>XKeHHOro NPOBOAHMKA.

16. MNoCTOAHHbIN 311. TOK, €r0 XapakTepUCTKM 1 YCNOBNS CyLECTBOBaHUS.

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

18. MNocTosaHHbIV an. Tok. 3akoH Oma B andodpepeHumansHol opme.

19. OnekTpoNpPOBOAHOCTb METANNOB. SKCNEepUMEHTaNnbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

20. Knaccuuyeckas Teopust anekTponpoBogHocT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua ns anekTpoHHOM
Teopum.

21. Tpy4HOCTK Knaccu4eckom Teopumn NPoBOANMOCTMU.

5.MarHuTHOe none B Bakyyme.

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

23. 3akoH Brno-Casapa-/lannaca v ero npumeHeHne ons pacyera MarHMTHOro Nons B LIEHTPE KPyroBoro Toka.

24. MarHuTHOe none OBuXylerocs 3apsaa.

25. 3akoH Amnepa. [leAcTBue MarHUTHOroO NOAS Ha OBUXYWMACS 3apsaa.

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

27. YckopuTenu 3apsXeHHbix Yyactul,. LInknotpoH.

28. 9dbcpekT Xonna.

29. 3aKOH MOMHOro TOKa AN MarHUTHOrO MONS B BakyyMme.

30. MarHuTHOE none coneHomaa v Topouga.

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

32. MarHuTHOoe none B BellecTse. MarHWTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

33. lma n napa marHeTusm.

34. HamarHunyeHHocTb. MarHuTHoe none B BellecTBe.

35. 3aKkoH NOMHOro ToKa A/1I MarHUTHOrO MONS B BELLECTBE.

36. PeppomarHeT1Kn, UX CBOMCTBA 1 MX MpMpoaa.

37. OnektpomarHutHas nHaykums. Onbitel Papages. MNpaswno NleHua.

38. OnekTpomarHuTHas nHaykums. Boisog 90C nHayKLUMN N3 9NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NIHoykTnBHOCTb KOHTYpa. CamonHaykuus. BaanmHasa nHaoykums.

40. DHeprus MarHUTHOro nonsi.

41. Buxpesoe anektpuyeckoe norne.

42. Tok cMelleHuns.

43. YpaBHeHve Makcsenna n nx aHanu3a

44. dnexTpuyeckunin konebatenbHbln KOHTYP. CBOBOAHbIE 9NEKTPOMArHUTHBIE KOonebaHus.

45. dnekTpuyeckmii konebatenbHbI KOHTYP. CBOGOAHBIE 3aTyXaloWMe aNeKTPOMarHnTHbIe konebaHus konebaHus.
46. dnekTpuyeckmnin konebatenbHblil KOHTYP. BbIHyX AeHHbIE 911eKTPOMarHUTHble KonebaHus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 13 u3 21. Bl YHH
rlorlyfos

AR 5 AN LM O



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

47. CBoWiCTBa 3NEKTPOMarH1THbIX CBOWCTB

48. DHeprus aneKkTpoMarHMTHbIX BOMH.

49. Nany4eHne anekTpnyeckoro aunons.

50. Wkana anekTpoMarHUTHbIX BOMH.

51. PacnpocTpaHeHne cBeTa Yepes rpaHuly AByX Cpe.

52.HTepdbepeHuns ceeta.

53. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

54. Ycnosue nHtepepeHLUMOHHOro MakcmmMyma 1 MMHUMyMa.

55.NHTepdepeHuus ceeTa. PacyeTt nHTepdEPEHLNOHHON KapTuHbI OT ABYX NCTOYHUKOB.
56.NHTepdepeHLns cBeTa B TOHKUX NEHKax.

57. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

58. Meton 30H ®peHens.

59.dundppakumns dpeHensa Ha KPYrioM oTBEpCTUMN.

60.dndpakuns @peHens Ha KPyriom OUCKE..

61.0ndpakumns dpayHrodepa Ha AMdPaKLMOHHON peweTke.

62.dndpakums Ha npocTpaHCTBEHHON peweTke. Popmyna Bynbha- Bparra
63.[ncnepcusa ceeta. SNeKTPOHHAs Teoprs AMCnepcumn ceera.

64. MNonapusauns ceeta.

65.CTeneHb nonspusaumm.

66. 3akoH Mantoca.

67.[BonHOe nyyenpenomneHmne. VIckyCTBeHHas onTuyeckas aHM30Tponus.

68. Tennosoe n3ny4eHne 1 ero xapakTepucTnkn. 3akoH Knpxroda.

69.3akoH CtedpaHa-bonbumaHa. 3akoH cmelweHns BrHa.

70.M'vmnotesa MNnaHka. Popmyna MNnaHxka.

71.doToadhdhekT.3akoHbl choToadchekTa.

72.YpaBHeHne DiHWTelHa ons BHelWHero oToaddekTa.

73. OnbiThl Jlebenesa. JasneHue ceeTa.

74.BonHoBoe 06bsiCHEHME LaBNeHUs cBeTa.

75.KBaHTOBOE 06BSCHEHWE OaBNEHNS CBETA.

76. OchbpekT KomnToHa.

77.KopnyckynspHo-BONHOBOM Ayann3m CBONCTB BeluecTsa. Popmyna e bpownns.
78.CooTHoweHne HeonpeaeneHHocTel. Cneactems U3 COOTHOLEHNIA HEONPELENEHHOCTEN.
79.BonHoBasg doyHKUNS 1 ee CTaTUCTUHECKUNIA CMbICT.

80.06uwee ypaBHeHue LWpennHrepa. YpaeHeHue WpeanHrepa ons ctaunmoHapHbIX COCTOSIHUIA.
81. MpuHUUN NPUYMHHOCTM B KBAHTOBON MEXaHUKE.

82.CeoboaHas yactuua.

83.Yactmua B onHOMEpHOW NPSIMOYronbHOW " MOTEHUManbHON sme”.
84.MpoxoxAeHne YacTmubl CKBO3b NOTeHUMaNbHbIA 6apbep. TYHHENbHbIR 300GEKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUMANATOP.

86. MOMeHT nmnynbca B KBAHTOBOW MeXaHuKe

87.AT1om Bopopopna. KeaHToBble Yncna.

88.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE HYUCHIO.
89.MprHUMN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTML,.

90.MpunHuun Maynu. PacnpeneneHne anekTpoHOB B aTOME MO COCTOSHUSAM.
91.CnekTpbl aToMOB 1 Monekyn. KombrHaLnoHHOe paccesiHve cBeTa.
92.BbiHyxaeHHOe n3nyyeHue. MpuHumn getanbHoro pasHosecus. ®opmyna MNnaHka
93.J1asepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpeneneHne anekTpOHOB NPOBOAMMOCTY B METANIE N0 3HEPrnsM Npu abContoTHOM Hyne. DHeprus depmu.
BnnsaHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANSE MO SHEPIUSM.

96. Teopus TennoemkocTel SiiHWTenHa, debas.

97. DHepreTnyeckme 30HbI B KpucTannax. PacnpeaeneHne anekTpoHOB MO SHEPTreTUYECKMM 30HaM. BaneHTHas 3oHa 1
30Ha NpoBoaMMocTW. MeTannbl, AUINEKTPUKMN 1 MONYNPOBOLHUKM.

98. MonynposoaHukn.CobCTBEHHASA N NPMMECHAs MPOBOAMMOCTb MOMYNPOBOAHUKOB.

99. Paborta Bbixoaa. KoHTakTHas pa3HOCTb NOTEHLMAMO0B.

100. KOHTakT 3n1eKTPOHHOro 1 AbIPOYHOro NOMYNPOBOAHNKOB (P-N Nepexon) 1 ero BOMbT - amnepHas xapakTepucTuka.
101. OCHOBHble CBOWCTBA 1 CTPOEHME a4pa.

102. OHeprus cBs3u s4ep.

103. AnepHble cunbl.

104. PagnoakTMeHOCTb. Buabl paanoakTMBHOrO U3ny4eHmns.

105.YpoBeHb anemMeHTapHbIX 4acTuL.
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106. dyHOaMeHTanbHble B3aMOOENCTBUS.

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 oueHNBaAHNA 3HAHUA, YMEHUA, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpONs OefATeNbHOCTU, XapaKTepU3yroLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
pabota nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 30
BbIMNOJIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTcs
BnajeHve matepuasnom no Teme paboTbl, aHanMTU4eckme cnocobHocTH, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

MucbMeHHoe  [Obyyalowmecs nonyyatoT 3a4aHue MO OCBEWEHNIO ONPenen&HHbIX TEOPETUYECKMX
JomatiHee BOMPOCOB MW peleHnio 3aaady. Pabota BeIMoNHAETCS NMMCbMEHHO AoMa U 2 20
3alaHue cnaétcs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOoCOBHOCTU, BNafeHe MeToAamMm, YMEHNS 1 HaBblKu,
H606XOJ:I,I/IMbIe ONs BbIMNONHEHNS 3a0aHUA.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHuns) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOWA
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHbIX CUTYyaLMA N PELIEHNN NPAKTUYECKMX 3a0aHWIA.

CemecTp 3
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Mmatepuana. PaboTa 1 5
BbINOHAETCS B MUCbMEHHOM Buge n coaétcs npenogasartento. OueHnsarTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BnaaeHne
MEeToaMu, yMEHMsl N HaBblKK, HeOBX0auMble A4S BbINOMHEHWS! 3aAaHWIA.

NabopatopHble (B ayantopun, oCHaWEHHON COOTBETCTBYOWMM 060pyA0BaHMEM, 0Byyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 40
NpPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OLeHnBaloTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbmeHHoe  |OByyarowmecst NonyyaroT 3afaHne No OCBEWEHMIO ONpenenéHHbIX TEOPETUHECKIMX
noMalHee BOMPOCOB UKW peleHnio 3aaady. PaboTa BbINonHAeTCS MMCbMEHHO LoMa U
3aaaHue coaétcs npenonasarento. OLeHMBAIOTCS BNaLEeHNE MaTepManom no TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamMm, yMeHUs N HaBblKK,
HeobXxoAMMble NS BbINONHEHUs 3a8aHUA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKW U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

w
()]

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

Casenbes W.B. Kypc obuweli douanku. B 5-u 11. Tom 1. MexaHuka [SnekTpoHHbIA pecypc]: yiebHoe nocobue / U. B.
Casenbes. ? CaHkT-MNeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

CasenbeB W.B. Kypc obueir comnankun. B 5-n 17. Tom 3. MonekynspHas domamnka n TepMoanHammka [OnekTpoHHbIi pecypc]
: y4ebHoe nocobue / . B. CaBenbes. - CaHkT-INeTepbypr: lanb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

dunauka. MpakTrkyM no peweHnio 3anay [SnekTpoHHbIi pecypc]: yuebHoe nocobue / J1. 1. Fnagkos [u ap.]. ?
CaHkT-lMeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaLmm

nekumu BecTtu koHcnekTMpoBaHue yiebHoro mateprana. Obpaiatb BHUMAHUE HA TEPMUHBI, CDOPMYIMPOBKY,
packpbIBAKOWNE COAEPXKAHNE TEX UMW UHBIX SBIEHUIA U NPOLLECCOB, HAYYHbIE BbIBOLbI U
npakTnyeckme pekoMeHgauun. XenatenbHo 0CTaBUTb B paboumnx KOHCMEKTax Nons, Ha KOTOPbIX
LenaTb NOMETKM U3 PEKOMEHJOBAHHON NNTEPaTyphbl, AOMONHAOWME MATEPHAN NPOCHYIWAHHOM
NeKumMy, a TakxXe NnoayepKmearoLLme ocobyto BaXHOCTb TEX MU MHBIX TEOPETUYECKIMX MONOXEHWIA.
3apaBsatb NpenogaBaTento yTOUHSIOWME BONPOCH! C LENbo PA3PELIEHUS HESICHBIX MOMEHTOB.

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

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pPewaroT 3aiayun no NnpeactaBneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensam bannamu.

4. CymMMapHblii 6an, KOTOpbIiA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSITURA,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEHMEe 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 UM onpenensieTcs nepeveHb BbiMoHAeMbX paboT M3 NpencTaBneHHOro

Bbiwe (4.2) cnmcka.

2. MNepen BbinonHeHneM nabopaTopHoin paboTbl CTYAEHTbI HOMXKHbI U3Yy4MTb METOANYECKUE yKasaHust

K Mony4YeHHbIM abopaTtopHbiM paboTam 4fisi F[PaMOTHOTO VX BbIMOMHEHMS!

3. HenocpenctBeHHO nepen BoiNofHeEHEM nabopaTopHOi paboThbl CTYAEHTbI MPOXOAST ONPOC Mo

BbISICHEHUIO CTEMEHW MX MOArOTOBIEHHOCTU K BbIMONHEHUIO TabopaTopHO paboThl C MOCEayoWNM

LLOMYCKOM.

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

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPEnoaaBaTento NofyyeHHbIe

3KCMepuMeHTasbHble JaHHbIe.

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

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

7. B 3aBMCMMOCTM OT 3HAHWUIA CTyeHTa npenogaeaTenb BbicTaBnseT 6ann 3a naHHyto paborTy.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

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

KOHTponbHas | 1. BHumaTenbHo npoynTaite ycnoBue 3afaym v BbisICHUTE CMbICT TEPMUHOB 1 BbIPaXEHUI B HEE
paboTa BXOASLLWIX.

2. 3anuwute KpaTko yCNoBME 3a4aqu, BBOAS ANS 3a4aHHbIX B YCNOBUW BENWYYH 1 ANs ONpenensieMon

BENNYMHbI ByKBEHHbIE 0603HAYEHNS.

3. Bblpa3nTb BCe YMCNOBbIE 3HAYEHNS 3afaHHbIX B YCNOBWUW BENUYMH B eguHuuax CU.

4. o BO3MOXHOCTW, CAENATE PUCYHOK, YEPTEX MM YCNIOBHYIO CXEMY, MOSICHSIIOLWME CYILHOCTb

3apayv.

5. MNpoeenmnTe aHann3 3agayuv, BCKPbIBAIOWMIA ee OM3N4eCKuii CMbICA. YCTaHOBUTE, Kakne

PU3MYECKME 3aKOHBI U COOTHOWEHUS MOTYT BblTb UCMOMb30BaHbI NPU PELLEHUN OAHHOW 3a8ayn.

6. Ha ocHOBaHWM (h3MyeCKmx 3aKOHOB COCTaBbTE YPaBHEHWS, CBSA3bIBAIOWME PU3NYECKUE

BENMYMHbI, KOTOPbIE XapakTepnayoT paccMaTpYBaEMOE B 3a4a4e SBNEHUE.

7. PewnTe 3anmcaHHble ypaBHEHUS MAaTEMATUYECKM OTHOCUTENbHO NCKOMOW BEMMYUHBI U MONY4UTe

oTBET B 06LWeM BUIE.

9. MogpcTtaebTe B hopMyny peleHns B obwem Buoe BMeCTo BykBeHHbIX 0603HAYEHWI YNCNOBbIE

3HaueHus Benn4mH B eguHuLax CU n, nponssens BbIYUCIEHWS, MONYYUTE YUCNOBOW OTBET.

10. PelweHune 3anayv conpoBoxXaanTe KpaTknMm, HO UCHEPMbIBAIOLLMMU MNOSICHEHUSIMU.

nnucbMeHHoe | MeToamyeckune pekoMeHgaumm K JoMalHeMy MMCbMEHHOMY 3a4aHuIo.

nomawHee | IlomawHee 3aaaHue BbINONHSETCS YepHUnamm, pasbopymBbIM NOYEPKOM B OTAENBHON WKONbHOM
3afaHue TeTpaau. Ecnu noyepk Menkmii, HepasbopumBblil (HEMOHATHIR), TO CneayeT NUcaTh YEPTEXHbBIM

WpndTOM.

Ycnoeus 3agad B AOMalIHEM 3a4aHMK NPUBOSATCS NONHOCTLIO. [Ns 3aMevyaHuin npenogasarens Ha

CcTpaHuuax TeTpanm HyXHO ocTasnaTb nons. Kaxayo 3afady cnefyet Ha4nMHaTb € OTAENbHOro NncTa.

PelweHns 3anay 0OMXKHbI CONPOBOXAATHCS KPATKMMU, HO MCHEPMbIBAIOLWMMY 06 BACHEHNSAMU X043

peweHuns. PelweHne 3a8a4 pekoMeHayeTCs BbINMOMNHATL B Cneaytowen nocnenosaTeibHOCTHU:

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

2. Coenatb (ecnv 3T0 HEO6X0AUMO) YEPTEX (SNEKTPUHECKYIO, OMTUYECKYIO CXEMBI), MOSICHSIOLWNIA

cogepxaHue 3afadv 1 Xom peweHuns.

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

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

BE/INYUHBDI.

5. PewwnTb ypaBHEHME B 06LWEM BULE W NONMYYNTb PACUHETHYO OOpMyny.

6. MNMpoBepuTb pa3amMepHOCTb NCKOMOIN BEIMYMHbBI NO PaCcYETHON hopMyne 1 TeM caMbliM NOATBEPANTb

€€ NpaBuNbHOCTb.

7. MpownseecTu BbluUCNeHUS. MpeasaprTeNibHO HE0OX0AMMO NEPEBECTU BCE 3HAYEHUS 3aAaHHbIX

BENUYMH B cuctemMy eamHul CU, a 3aTem noacTaBmTb MX B PacHET?HYI0 POpMyny 1 BbINOMHWUTL

BblycneHus. Mpu peweHnn 3anad, Kak npasuno, 4OCTaToO4YHO TOYHOCTU B 2-3 3Havalme umdpbl.

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

3aveT 1. BHuMatenbHO NpoynTanTe ycnosue 3aa4n v BbiISCHUTE CMbICST TEPMIHOB 1 BbIpaXeHWi B Hee
BXOOSALWIX.

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.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHmst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPY OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
LMCLMNAMHE (MOOYNIO), BKNOYAs NepeyeHb NporpamMMHOro obecneyeHns 1 MHGOPMAaLMOHHbBIX CMPABOYHbBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHbBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIeKkToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apgantauum npenopgasaHusi oguCcUNNNIUHBbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPO0BbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 300POBbS:

- cO3aaHve TEKCTOBOW BepPCHM N0BOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NnYHbIX NOfb30BaTENEN;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

am PAEKTPOHHBH
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMNMHON, 3a CHET aNibTePHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv Hgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6yqa|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y’-la}OLIJ,I/IMC$I nHBANNMOOM UN1 NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hopM I'IpOMG)KYTOHHOVI arrectayumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0Byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasneruto 23.03.03

"9kcnnyaraums TPaHCNOPTHO-TEXHONOMMYECKMX MAWUH U KOMMIEKCOB" 1 MPOGUI0 NOAroToBKM "ABTOMOOWAN U
ABTOMOOUNBLHOE X03AACTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb noarotToBkn: ABTOMOGMIN 1 aBTOMOBUIBHOE XO3ANCTBO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 20 u3 21. Bl YHH

ARl | AL O



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

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 noarotToBkn: ABTOMOGMIN 1 aBTOMOBUIBHOE XO3ANCTBO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"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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