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Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

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 aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

Mporpammy amvcuunnnHel paspabotan(a)(n) BoueHT, K.H. (poueHT) WaixynnuHa P.M. (Kadbenpa gousnku HW, OtoeneHne
VMHJOPMALMOHHBIX TEXHONOI M 1 aHepreTudecknx cuctem), RMShajhullina@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
KOMMeTeHuuun npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CNOCOOHOCTbIO K MO3HABATENbHON AEATENBHOCTU
MNK-22 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKUN, ECTECTBEHHbIX,
rYMaHUTaPHbIX 1 9KOHOMUYECKUX HayK Npu pelleHur npodeccroHanbHbIX 3aaad

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

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

JonxeH ymeTb:

MCcnonb3oBaTb OCHOBHbIE NMPUEMbI 06p860TKVI SKcnepuMeHTanbHbIX OaHHbIX; pewaTb TUnoBble 3a4a4n No OCHOBHbIM
pasnenam usnku, NCNonb3ysa MeTodbl MaremMaTtn4yeckoro aHannsa,

JlonxeH Bnagetb:

MeTo4aMm aKCNEPUMEHTANBHOIO NCCNeA0oBaHNs B on3uke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
3KCMNepuMeHTa);

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATbL pe3yNbTaTbl OCBOEHNS ANCLUMIMANHBI B MPOGECCUOHANBHOW OESTeNbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynu)" OCHOBHOM NpodbecCcuoHanbHom
obpaszoBatenbHoi nporpammel 20.03.01 "TexHocdepHas be3onacHocTb (OxpaHa NpUpoaHO cpenbl 1
pecypcocbepexeHmne)" n oTHocutcst kK 6a3oBoli (0blwenpodeccnoHanbHol) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

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

KoHTakTHas paboTa - 140 4aca(oB), B TOM yncne nekumm - 52 yaca(oB), npaktuieckme 3aHatus - 52 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

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

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

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

Buabl 1 yacbl
KOHTaKTHOM paboThbl,
N Paspenbl aucumnauHbl / Cemect nX TPyn0EMKOCTb CaMmocTosiTenbHas
monyns P (B yacax) pa6ota
MpakTuyeckuelllabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 1. Pusnyeckne oCHoBbI
1.[MexaHukn. MexaHuyeckume konebaHus 2 6 6 0 15
W BOJHbI.
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Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. MonekynsipHast ousukm un
2. TepMoOuHaMuKa. 2 4 4 0 10
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 2 6 6 0 15
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble KonebaHms u 3 10 10 10 35
BOJTHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 3 10 10 10 35
Tema 6. OcHOBbI KBAHTOBOM
6. MEXAHVKI. 3 10 10 10 35
Tema 7. dnanka atoma, aTOMHOro
7. S4pa N 3NIEMEHTAPHbBIX YacTuLL. 3 6 6 6 39
Toro 52 52 36 184

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)
Tema 1. dusunyeckue ocHoBbl MexaHUKU. MexaHuyeckme KonebaHms v BOMHbI.
OcCHOBbI KUHEMATWKM

KuHemaTtuka noctynatenbHOro ABUXEHUS (MaTepranbHas Touka, cuctema oTc4éta, TpaekTopusi ABUXEHUS, CKOPOCTb,
nepeMelleHne; TaHreHLanbHoe, HopMasibHOE U NMonHoe yckopeHus). KnHemaTrka BpalwaTtenbHOro ABMXeHus (yrnosas
CKOPOCTb, YINIOBOE YCKOPEHWE, CBS3b MEXAY YINI0BOM 1 NMHEAHOW CKOPOCTSIMU, paBHOMEPEMEHHOE BpalleHne
mMaTtepuanbHOM TO4KN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHa, MHepLumansHasa cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHUE LIEHTPA Macc.

3akoHbl COXpaHeHnsa B MexaHuke

MexaHun4yeckas pa60Ta. KOHCGpBaTI/IBHbIe Cunbl, NOTEHUMaNbHAsA SHeprnsa Tena. CBsa3b mexny CUNOI N NOTEHLNANbHOMN
3Hepr|/|e|7|. OJJ,HOpO,D,HOCTb BpPEMEHMN. 3akoH COXpaHeHu4 NONHOM MEXaHM4Yeckom Heprun. O,EI,HOpO,EI,HOCTb
NPOCTPaHCTBA. 3akoH COXpaHeHuna nMmnynbca MEXaHN4eCKON CUCTEMDI.

MexaHwuka TBEpLOro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema WtenHepa.
OCHOBHOE ypaBHEHMS OMHAMUKM BpallaTeNbHOIro ABUXEHNS TBEPAOro Tena. MI30TpONHOCTL NPOCTPaHCTBA. 3aKOH
COXpaHeHsl MOMeHTa UMMynbea.

PenatneBucrtckas MexaHuka

2 noctynarta CTO. Npeobpa3zosaHue JlopeHua 1 CnefcTBUS U3 HETrO: 3aMeaneHne BpEMEHU, COKpalleHne AnHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

MexaHudyeckue konebaHns 1 BONHbI
MexaHuyeckne konebaHus

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

MexaHuyeckne BONHbI
XapakTepucTukmn mexaHmyeckux BonH. BonHosoe ypasHeHwne. [noTHOCTb 3Hepruu. [NoTHOCTbL NOTOKA SHEPTUN.

Tema 2. MonekynsipHasi cou3ukv n TepMmoanHammka.
MonekynspHo-knHeTnydeckas teopmsa (MKT) ngeanbHoro rasa

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNSA naeanbHOro rasa.
®dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpenHsas onnHa ceBoboaHoro npobera Monekyn.

®dyHKUMKM pacnpeneneHus Makcsenna n bonbumaHa

Pacnpenenerue monekyn no ckopocTam. dyHkums pacnpeneneHns Makceenna. bapomeTtpuyeckas doopmyna.
Pacnpenenerve monekyn no aHeprusm. dopmyna bonbumana.

OcHOoBbI TEPMOANHAMUKM

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb rasa. CteneHn ceoboapbl Monekyn. AgnabaTtunyeckuii npoLecc.
Kpyrogoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l Ha4ano TepMoaUHAMUKN.
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Tema 3. dnekTpocTaTvka U 3NeKTPUYECKUNA TOK.
OneKkTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsiaa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [poBogHUKN.

3neKTpmquKoe none B BellecTee

MonsipHble N HenonsipHble ANANEKTPUKN, NX nonspunaaums. MNMonspusoBaHHocTb. Teopema aycca ans onanekTpuka.
ONEeKTPOEMKOCTb. DHEPrns aNEeKTPUYECKOro rnons.

MoCTOAHHbBINA 3NEKTPUHECKMNIA TOK

Cwvna 1 nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHO 1 anddpepeHumansHon goopmax. 3akoH dxoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B Bakyyme.

Tema 4. 3nekTpoAvHaMMKa. NEKTPOMarHUTHble KonebaHus U BOJHbI.

MarHuTHoe none B BaKyyme

MHaykums mardmTtHoro nons. Cuna AmMnepa. MarHutHblli MoMeHT. 3akoH buo-CaBapa-/lannaca. Linpkynauus Bektopa .
Cwuna NopeHua. [IBnxeHne 3apsaa B MarHMTHoM none. MarHuTHbIn noTtok. Teopema Maycca. PaboTta MarHUTHOro rnons.
OnekTpomarHnTHas nHaykums. MNpasuno JleHua. 3akoH Papapes. VIHaykTnBHOCTb. CaMonHOyKUNS.

MarHuTHoe none B BelecTse.

MarHeTukn. HanpsxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTukn. SHePrus MarHUTHOro Nons.
OcHOoBbI TEOPUM 3NEKTPOMATHUTHOO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpaBHeHns Makceenna B MHTErpanbHOn n gudbdpepeHumansHom
hopmax, nx goU3nNYeCcKnin CMbICH.

OneKTpoMarHuTHole KonebaHus 1 BOMHbI

OnekTpoMarHuTHole KonebaHms

Hezatyxatowwne konebanus. 3atyxarowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OnekTpoMarHMTHbIE BOMHbI

BonHoBsoe ypasHeHue ansg n . CKopocTb pacnpocTpaHeHNs aneKTpoMarHUTHbIX BOMH. CBOMCTBA SNeKTPOMarHUTHbIX
BO/H. llkana anekTpoMarHUTHbIX BO/H.

Tema 5. BonHoBasi u KBaHTOBas ONTUKa.

NHTepdbepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BO/MH. YCMNOBUSI MAKCMyMa 1 MUHUMYMa MHTepdoepeHLmMn. MIHTepdoepeHumst ceeTa oT
pasfnyHbIX 06 HEKTOB.

Oundppakuns ceeta

MpwvHumn lMoireHca-dPperens. Meton 3oH PpeHens. dudpakummn Dperens n dpayHrogpepa 0T pasnuyHbiX 06 BEKTOB.
PaccesHue csera.

I'Ion5|p|/|3auv|9| n gnucnepcunsd ceeta

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1oHoe nydenpenomnexune. ucnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

TennoBoe n3nyyeHne

XapaktepucTukn Tennosoro nany4yeHns. 3akoHbl Knpxroga, CtedaHa-bonbumana, BuHa. 'wnoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas nupomeTpums.

doToadpdpekT. ddhdekT KomntoHa. [laBneHve ceeTa
3akoHbI BHEWHEro potoadodoekTa. YpaBHeHne SHWTenHa ons potoadodoekTa.

Tema 6. OCHOBbI KBAHTOBOW MEeXaHUKM.

OcCHOBbI KBAHTOBOW MEXAHUKN

OCHOBHblE NONOXEHNS KBAHTOBOW MEXaHWNKM

Mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTei MenseHbepra. BonHosas doyHkums. YpaBHeHue LpenmHrepa.
OOHOMEPHbIN AWNK, TYHHENbHbIA 3¢PEKT, KBAHTOBbIN OCLIMANSATOP.

Tema 7. Pusnka atoma, aTOMHOro siApa U aNeMeHTapHbIX YacTuLl.

KBaHTOBas Teopus atoma

Moctynatel Bopa. OnbiT ®paxka u MNepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHVKe: KBAaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epMnoHbl 1 6030HbI. MpuHuMn Maynwn. MNepuoanyeckas cuctema anemeHToB MeHaeneesa.

Anpo atoma

Xapaktepuctuku sapa. OHeprua ceasu aapa. Mogenn aapa. PagnoaktmeHoe nanyyeHme n ero suabl. Peakuun
JeneHns n cuHTesa saep.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no

aucuunnnHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)
MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTBM3aLUMM CamocToaTeNbHOM paboThl CTyAEHTOB BbICWIMX y4eOHbIX 3aBeOeHUA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)

denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX oopMUpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMS

dran ®opma KOHTpons 233:2?:33::? TeMbl (paspenbl) AUCLUUNNUHBI
CemecTp 2
TeKyLL U KOHTPO/Ib
1. dusnyeckne ocHOBbI MexaHUKN. MexaHnyeckme konebaHus un
BOJHbI.
1 [Tectuposarue MKk-22, OK-10 2. MonekynsipHast o3nkum 1 TepMoanHaMuKka.
3. AnekTpocTatmka 1 aNeKTPUYECKMNA TOK.
3auer OK-10, INK-22
Cemectp 3
TeKyLLMI KOHTPO/Tb
4. SnekTpoanHammka. AnekTpoMarHUTHble konebaHns 1 BONHbI.
T foagom P k22, OK-10 5. Oonoats KoaNToBOR MexamAL
7. ®un3nka atoma, aTOMHOro S4pa U 3NeMEHTAPHbIX YacTuL.
4. gﬂeKTpO,ﬂ,VIHaMMKa. OnekTpoMarHuTHele konebaHusi U BOSHbI.
5. BonHoBag u kBaHTOBas onTukKa.
2 [Tectnposanme MK-22, OK-10 6. OCHOBbI KBAHTOBOW MEXaHUKM.
7. ®unsnka atoma, aTOMHOro S4pa U dNeMeHTapHbIX YacTuL.
Ok3ameH OK-10, MNMK-22

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,

onucaHue wkKan oueHnsaHuns

OTBETOB U Hbonee.

npaBWbHbIX OTBETOB.

npaBUNbHbIX OTBETOB.

OTBETOB N MeHee.

Kputepum
Kg:‘:lp;gzﬂ OLl.epHVIigHVIﬂ 3ran
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX

3auteHo

He 3auteHo
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cMcTeMaTnyeckoe 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

npenycMoTpeHHbIe
nporpammon, ycsoun
OCHOBHY!0 NiuTeparypy u

cnocobHocTn B
NMOHUMAaHWK, N3NOXEHNN
1 NCMOMb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepvana.

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

nuteparypy,
peKoMeHO0BaHHYyo
nporpammorn

y4ebHO-NPOorpamMMHoOro
matepwana B o06beme,
Heobxo0aMMoM ans

cnpasuscs
BbINONMHEHWEM 3a0aHWNA,
npenycMOTPEHHbIX

npuobpeTtaemor paboTbl 1 3a4aHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom Heobx0aUMbIMM
TBOpYECKMe LesaTenbHOCT. 3HaHWSAMN Ons nx

yCTpaHeHus nog
PYKOBOACTBOM
npenopasatens.

B 3HAHMWSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
matepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIe nanbHerwen y4ebbl U [MpuHUMNuanbHble
cBOOGOLHO BBIMOMHSATL  |MPOrpaMMor 3afaHns, |npeactosiwei paboTtel  |oWWOKW B BbINONHEHWN
3anaHus, YCBOWN OCHOBHYHO no npodpeccun, npeLyCMOTPEHHbIX

nporpamMmor 3agaHuin n
He cnocobeH
NPOLONXUTb 00yyeHme

3HaKoM C ONCUMMNUHBI, NOKa3an |nNporpamMMoii, 3HakoMm C  |Uau MPUCTYMNUTb Mo
JOMONHUTENbHOM cuctematmyeckun OCHOBHOW NuTepartypou, |oKoHYaHnn
nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomMeHO0BaHHoOM oucuunnuHe n nporpammor npodpeccrnoHanbHom
nporpammon CrnocobeH K ux LMCUMMNWHBI, [OMYCTWN |aesTensHocTn 6e3
ONCLMMNNNHBI, YCBOWT  |CaMOCTOSATENIbHOMY NOrpeLwHoCT B OTBETE [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNANHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHOM  |aKk3aMeHaLMOHHbIX aucuunnunHe.

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
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensM.
TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npaBuNbHbIX OTBETOB.  [MPaBWbHbIX OTBETOB.  [OTBETOB M MEHEE. 2
Ok3ameH O6yuatowwpniics Obyyatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun oBHapyXun nonHoe 0BOHapyXun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIEe MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHUN, yMeHUn,

HaBbIKOB M (UNIM) ONbiTa AEATENIbBHOCTU, XapakTepuayoLLLMX aTanbl (hOpMUMPOBaHMS KOMNETEHLMIA B NpoLecce
0CBOEHUsi o6pa3oBaTeNlbHOW NPOrpamMMbl
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CemecTtp 2
TekyLUn KOHTPONb
1. TecTupoBaHue
Tembl 1,2, 3

1. lMonoxeHne maTepuanbHOM TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aH0 ypaBHEHUEM 1 = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHune TpaekTopum Tena B MMeeT BuA?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4
2. MaTtepuanbHas To4Ka ABUXETCA MO OKPYXHOCTW paanyca

R= 800 cm ¢ Bo3pacTatouei ckopocTbio V= 2t M/c MNonHoe

YCKOpEHME TOYKM Yepes3 72 CeKyHAbl OT Ha4yana ABUXEHUS YUCNIEHHO paBHO

BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2

4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpalLasChb C YrioBO CKOPOCTbIO W = 4 paf/C N0 OKPY>XHOCTW paguyca 5cm nmeert yrnosoe
yCcKopeHue?..

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

4. Vimnynbc Tena maccomn 50. Kr, NeTswero co CKopocTbio

.. 720 M/MVH YNCNEHHO paBeH?

BAPVAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr m/c

4) 720kr m/c 5)780kr m/c

5. MatepuanbHas To4ka (Teno Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM c Bo3pacTaiowein CKopocTbio
V= 2t M/c HopmanbHas coctasngiowas cunbl eACTBYIOWEN Ha TENO Yepesd 3..CeKyHObl OT HaYana ABUXEHWS YUCNIEHHO
pasHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H

4) 800H 5) 1600H

6. Ecnu koadbdmumeHT TpeHna p=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NNockocTy nog yrnom 300
K FOPW3OHTY OENCTBYET CMNa TPEHNS paBHas NPUMEPHO?.

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H

3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakxeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4

3) 54) 65) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS Ha Pa3HOW BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEpPru?

BAPVAHTbBI OTBETOB: 1)@3 n €2

2) @3 1 €1 3)93 1 €4 4) BCce 5)@1n 92

9. Ecnn noTteHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB

OT 3emnu1 paBHa 60X, TO BENNYMHA CUMbI TAXECTKW, OEACTBYIOWEN Ha TeNo paBHa?

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

10. Ban paguycom 5 cm, maccoii40. kr BpawaeTtcs BOKpyr cBoew ocu. Ecnn cyMMapHbIi MOMEHT BHELLHMX CUN paBeH
4yMcneHHo 2 HM ,TO yrnoBoe yCKopeHve Bana pasHo?.

BAPNAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2

4) 80p/c2 5) 100 p/c2

11. [1Ba ManeHbkux wapa maccamm mi =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-
MOM CTepXHe O/imHowm 40 cm.

MoMeHT uHepumn cnctembl oTHocuTenbHo ocm OO' paseH?

BAPNAHTbI OTBETOB: 1)36x10-4 krm2

2) 30x10-4 krm2 3)13,2x10-4 krM2 4) 18,4x10-4 krM2 5) 64x10-4 kKrm2

12. Monblii umnuHap Maccoi 10 kr n paguycom ?5¢m katnTcs 63 Npockanb3blBaHWs N0 FOPU3OHTANBHON NOBEPXHOCTU
€O cKopocCTbio 72 M/c. OTHOWEHNE ero KUHETUYECKON SHEPrun

nocTynaTenbHOro ABUXEHUS LIeHTPa MacC K KUHETMYECKOM SHEPrmM BpaweHUs paBHO?.

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

13. Ecnn vactnua maccoi 100 r konebnetcs no 3akoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAnHaTa 4acTuubl ), TO BEIMYMHA aMNInTy bl yCKOPEHNS YacTulbl paBHa?
BAPNAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2

4) 20 m/c2 5) 31,25 m/c2

14. Ha prcyHke Bblle NpeacTaBneH rpadouk 3atyxarowmx konebanuit. MNepuogn konebaHuii paBeH??

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

15. Ecnu KoopavHarta Jyactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cM), TO
[0BPOTHOCTb CUCTEMbI Bnin3ka K?.

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

KETPOHHBH
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16. Ecnm Teno maccoi 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yactoTa KonebaHuin cucTeMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 3) 30 p/c

4)3,18Tu5)4,78 Ty

17. Ecnn uctouHmk konebanwuii ¢ neprogom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOMHY C AfMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 3) 1637 m/c

4) 1575 m/c 5) 1435 m/c

18. Ha pucyHke npefncrtasneHa B (oMKCUPOBaHHbIE MOMEHT BPEMEHW 3aBUCUMOCTb CMELWEHUS YacTuL, cpenbl §(CM) OT
koopauHat X(m).

Ecnu yactota konebaHuii pasHa 100 ML, To ¢pazoBasi CKOPOCTb BOMHbI 6mn3ka K?.

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 3)200 m/c

4)250 m/c 5)300 m/c

19. YpaBHeHWe Nnockoi BoNHbI B cpefe 6e3 3atyxaHns UMeeT BUL!

&(X,t)=3 cos(0.5t -1x )cM. BonHoBOE uncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 3) 1,5 m-1

4)1 m-15) 0,5 m-1

20. doTOHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakete ¢
TOYKM 3peHmnsi 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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

21. Ecnn B 210 r BelwecTsa conepxmTcs 6 Monew, To MonsipHas Macca BellecTtsa pasHa??

BAPUAHTbBI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr

4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NpencTaBneHHbIMU B NPUIOXEHUW dpparMeHTamMm Tabnuusl MeHaeneesa onpefennts Maccy atoma
(monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10-26kr

3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1ns1.2 monei ngeanbHOro rasa cornacHo rpadrky, NpeactaBneHHOMy Ha pUCYHKe, NpsIMoi €3. COOTBETCTBYET
naBneHue.

BAPVAHTbI OTBETOB:

1) 16,62x105 Ma 2) 12,46x105 MNa 3) 9,35x105 IMa 4) 6,23x105 lMa 5) 8,31x105 lNa

24. Mpu HopManbHbIX ycnoBusix ?3 monst O2 3aHMMaOT 06BEM PABHBIA?..

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 44,8n

4) 67,2n 5) 89,6n

25. NameHeHne Temnepatypbl Ha 50K rasa renns maccom ?4r 3MeHsSeT ero BHyTPEHHIOK SHEPIUIO Ha... (ra3 cunTaTtb
naeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 IOx 2) 2077,5 Ox

3)12 46,5 1x 4)1038,75 Ox 5) 623,25 Ox

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

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

4)7479 Ox 5) 9972 Nx

27. Ecnn mongpHas TennoemkocTb a3ota pasHa 20.775 Ix/monbK, T0 ero yaenbHas TennoemMkocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 kOx/(kr K)

3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnun cpenHsas kBagpatmyHas ckopocTb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aTOT ras”?..
BAPNAHTbI OTBETOB: 1) Bogopon 2) kucnopog 3) aproH

4) yrnekucnbli ra3 5) renuii

29. CpenHsia onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢pdoeKTUBHbIN
avametp monekyn cM. [Npunoxexue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m

3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.Monel rasa pacumpsoTcs n3otepmmnyecky ot o6bema V1 = 2 n 1o o6bema V2 = 5.4 n, 70 NpUPOCT SHTpONUM
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,86 Ox/K

3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

3aver

Bonpochl k 3a4eTy:

1. OCHOBbI KMHEMATUKKMN.

2. OCHOBbI OVHAMUKMW.

3. 3aKkoHbI COXpPaHEHMS B MEXAHMKE.
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4. MexaHuka TBEPOOro Tena.

5. Penatusmcrckas MexaHuka.

6. MexaHuyeckme konebaHus.

7. MexaHun4yeckne BONHbI.

8. MKT npeanbHoro rasa.

9. dyHkumm pacnpenenerHms Makcsenna n bonbumaHa.

10. OCHOBbI TEPMOANHAMUKMN.

11. DnekTpunyeckoe none B BaKyyMe.

12. OnekTpunyeckoe none B BEWECTBE.

13. TTOCTOAHHBIV 3M1EKTPUYECKUA TOK.

Cemectp 3

TekyLU KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 4,5, 6,7

NabopatopHas paboTa € 1. MamMepeHue yaenbHoro 3apsiaa anekTpoHa
NabopatopHas paboTa €2. N3yyeHne pacnpeneneHns MarHMTHOro Nofst BAO/b OCK CONeHoMAa.

NabopatopHas pabota €3. OnpeneneHne ropusoHTanbHOM COCTaBsOWER MarHATHOM UHOYKLUMWA MAarHUTHOTO MOnsi
3emnn.

NabopatopHas paboTa €4. N3ydeHne siBNeHns HTEPdIEPEHLNN.

Na6opatopHas paboTa €5. N3y4eHne omgopakumm ceeta.

NabopaTopHas paboTa €6. 13yyeHne 3aKOHOB TEMNOBOro U3Ny4eHuns!

NabopatopHas paboTa €7. O3HakoMmieHne ¢ paboToii ra3oBoro nasepa.

NabopatopHas paboTa €8. CnekTp atoma Bogopoaa

NabopatopHas paboTa €9. SKcnepuMeHTanbHoe noateepxaeHvne noctynartos bopa. OnbiT dpaHka u Mepua.

2. TectupoBaHue

Tembl 4,5, 6,7

3apaHue 1.

Y Nnockoi anekTpoMarHUTHOW BOMHbI, YHaCTb KOTOPOW U306paxeHa Ha puc., AMHA BONHbI paBHa (B MKM):
-:04-:75-:0,133-:0,5-:0,3

3anaHue 2.

Ha pucyHke npeacTtaBneHa MrHOBeHHas poTorpacoust aNeKTPUYECKOn COCTaBNSIOIEN 3NEKTPOMArHUTHOWM BO/HbI,
nepexoasuieli ns cpedbl 1 B cpeay 2 nepneHanKynspHo rpaHule pasgena AB. Ecnv cpena 1-BakyyM, TO CKOPOCTb cBeTa
B cpene 2 paBHa?

3anaHue 3.

OnTtuyeckas onvMHa NyTy B NPO3paYyHoi NNacTvHKe ¢ nokasatenem npenomneHus n= 1,63 paesHa (B MM):

-: 7,26 -:4,89 -:4,80 -: 3,99 -: 4,50

3apaHue 4.

OnTnyeckas pasHocTb xoaa nyyen 1 n 2 pasHa A=0,35 MkM. Mpun cnoxeHun nyyn faoT MMHUMYM ¢ m=0 ons ceeta
ONNHOW BOMHbI (B MKM):

-:0,65-:0,55-:0,60-:0,70 -: 0,68

3apaHue 5.

PasHocTb x04a ABYX MHTEPGEPUPYIOLLNX NyHER MOHOXPOMATUHECKOrO CBETa pasHa /2 ( - AnvHa BonHbl). MNpun aTom
pasHocTb pa3 konebaHwit pasHa...

3anaHue 6.

JdunchpakumoHHas pelweTka ¢ NOCTOSAHHOM d= 5 MKM A8 CcBeTa C ANWMHON BOMHbLI A= 0,6 MKM faeT AndpakLNOHHbIRA
MakCMMyM BTOPOro nopsaka nof yrnom (B rpamycax):

-:14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

3apaHue 7.

JOndopakumMoHHbI MaKCMMyM TPETbEro Nopaaka ons ceeta ¢ ANUHON BonHbl A = 0,55 MkM nog yrnom (=300 BO3HUKAET Ha
Wenu WUPUHOR (B MKM):

3apnaHue 8.

Ha puicyHke npepnctaeneHa cxema pasbueHunsi BONMHOBOW noBepxHocTy @ Ha 30HbI dPpeHens. AMnnutyobl konebaHui,
Bo36yxaaembix B Touke P 1-14, 2-i4, 3-i 1 1. 4. 30HaMu, o6o3Haumm A1, A2, A3 n 1. 4. AMnnutyna A pesynbTupytoLero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

3anaHue 9.

HeobblkHOBEHHbIN Ny4 pacrnpocTpaHsieTcsl BAOMb IMHUM C HOMEPOM:
-21-:2-:3-:4-:5

3apaHune 10.

B yacTu4yHO Nonsipu3oBaHHOM CBETE MakcuManbHas amnautyaa ceetoBoro sektopa B N=3,5 pa3 6osblie MUHUManbHOW.
CTeneHb nonspusaummn ceeta paBHa:
3apaHve 11.

CtpaHnua 10 ns 17.
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Ha nyTn ectectBeHHOro ceeta MHTEHCUBHOCTbIO JO noMeleHbl ABe NNacTUHKK TypmanuHa. [locne npoxoxaeHus
NAacTUHKM 1 CBET NONHOCTLIO NonspmuaoBaH. Ecnn yron mexay HanpasneHuammu OO n O?07? paseH 450, T0
WHTEHCMBHOCTb J2 CBETA, Npowewero Yepe3 obe nnacTvHkm, cesazaHa ¢ JO COOTHOWEHMEM?

3anaHue 12.

Lna anekTpoMarHUTHOrO N3Ny4eHNs ¢ OMHOW BOMHbI A= 0,4 MKM aHeprus gooToHa pasHa (B 10-20 Ox):

-19945 -: 33,1 -:49,7 -: 24,9 -: 39,8

3apaHue 13.

Ha pucyHke nokasaHbl HanpasneHns nagatowero hoToHa (), paccesHHOro gootoHa () U anekTpoHa otaayu (). Yron
paccesHus 907, HanpaeneHue LBUXEHMS 9NEKTPOHA OTAAYM COCTABNSET C HAaNPaBneHUEM Nagarowero ooToHa yron =
607?. Ecnu nmnynbc napatowero gootoHa P, TO MMNynbC anekTpoHa OTAayy PaseH...

-1,5Pp-:2Pd-: P -: P

3anaHve 14.

KaTon BakyyMHOro ooToaneMeHTa oCcBellaeTca CBETOM C SHepruei ksaHToB 8 3B. Ecnn dooToTOK NpekpaluaeTcs npu
nogaye Ha oOTO3NEMEHT 3anMparollero HanpsxeHus 4 B, 1o paboTa BbixoAa 3NEKTPOHOB U3 KaToaa PaBHa ...
3apaHue 15.

Ecnu y HarpeToro Ttena ¢ nosepxHoctn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprusa 1 kI, To aHepreTnyeckas
CBETMMOCTb Tena pasHa (B KB1/M2):

-:83.33-:160-: 16,67 -: 69,44 -: 51.95

3apnaHue 16.

Ecnu ona AYT nnowanb S= 50000 B1/Mm, TO Temnepartypa Tena
(B K) pasHa:

-:306 -: 717 -: 969 -: 403 -: 480

3apaHue 17.

Ha puricyHke nokasaHa kprBasi 3aB1UCMMOCTU CNEKTPasbHOM MNOTHOCTW SHEPTrETUYECKON CBETUMOCTM abCONMOTHO YEPHOro
Tena ot AnvHbl BonHbl Npy T=6000K. Ecnn TemnepaTypy Tena yBennuutb B 4 pasa, TO A/IMHA BOMHbI, COOTBETCTBYOWAs
MakCUMyMy n3nyyeHust abConTHO YepHoro Tena, ?

-1 YBENNYNTCH B 2 pasa -: yMEHbLIUTCS B 4 pasa -: ysenuuutcs B 4 pasa

3apnaHue 18.

B atome Bogopona M3 npencrasneHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5 (3p
1s) nepsow NuHWUK cepum JlaitMaHa COOTBETCTBYET Nepexos ¢ HOMEPOM:

-:5-11-:14-:3-:2

3agaHue 19.

BonbTamnepHas xapaktepuctmka B onbitax ®paHka v ['epua nonydyeHHas onsg HEKOTOPOro rasa MMeeTt Bug (CM puc).
MepBblii noTeHUMan Bo3byxaeHns rasa (B aB) paBeH:

-:3-:5-:0,5-:4-:1

3ananve 20.

Ie Bpoiinb 0606wWwmn COOTHOWEHNE AN hOTOHA Ha NMobble BONHOBLIE NPOLECCHI, CBA3AHHbIE C YaCTULLAMU, UMMNY/bC
KOTOpPbIX paBeH p. Torana, ecnm CKOpoCTb YaCTWL, OMHAKOBA, TO Hambonblue ANMHON BONHbI 0bnafatoT?

-2 HETPOHBI -: BNEKTPOHBI -: -4aCTULLbI -: MPOTOHbI

3apaHwue 21.

Mpwn a - pacnage aapo nsotona paavs 88Ra226 npespallaeTcs B 94P0 C MACCOBBIM YACTIOM:
-190-:86-:222-:234-:13

3apnaHue 22.

Kakas ponsi pagnoakTMBHbIX aTOMOB pacnagneTcs Yepes MHTepBan BPEMEHU, PaBHbI TPEM nepuodam nonypacnaga?

-1 25% -: 87,5% -: BCe atombl pacnagytcs -: 90% -: 50%

3apaHue 23.

HeunaBecCTHbIN paanoakTUBHbIA XMMUYECKUIA SNEMEHT CaMOMPOU3BOIbHO pacnafaeTcs no cxeme: .Japo aToro anemMeHTa
COOEPXMUT...

-: 92 npotoHa u 144 HeinTpoHa -: 94 npoToHa 1 142 HelTpoHa
-1 94 npotoHa u 144 HenTpoHa -: 92 npoToHa 1 142 HelTpoHa
Ok3ameH

Bonpochbl k ak3ameny:

1. MarHuTHOE none B BakyyMme.

2. MarHnTHOe none B BeLLECTBE.

3. OCHOBbI TEOPUW INEKTPOMArHUTHOIO MONS.

4. OnekTpomarHuTHble konebaHusi.

5. OnekTpoMarHUTHbIE BOJHbI.

6. NHTepdepeHLmns cBeTa.

7. Ondppakums ceeTa.

8. MNMonspusauus 1 gucnepcus ceeta.

9. Tennosoe nanyyeHue.

10. PoToachbcpekT. dppekt KomnTtoHa. [lasneHne ceeTa.

Crpannua 11 n3 17.




Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

11. OCHOBHbIE NONOXEHUS KBAHTOBOW MEXaHMWKM.
12. KsaHTOBas Teopus atoma.

13. OnemeHTbl Pr3NKK TBEPJOro Tena.

14. flppo aToma.

15. OnemeHTapHbIe YacTmLbl.

6.4 MeTonunyeckue matepuanbl, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaeTtcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos 1 bonee - "3a4TeHO".

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

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yOoOBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (UNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapakTepu3yoLLLuX aTtanbl hopMUPOBaHUSA KOMMETEeHL U 6annos
CemecTp 2

TeKyLUiA KOHTPOb

TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMNbIOTEPHbIX cpeacTs. Obyyatowminca nonydyaeT onpeaenéHHoe KONM4ecTBo 1 50
TECTOBbIX 3a4aHui. Ha BbiNnonNHeHNe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OLeHka BbICTaBNSAeTCS B 3aBUCUMOCTM OT
npoueHTa NPaBWbHO BbINOMHEHHbIX 3a4aHWUA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMNNHDI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroToBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TeKkyL i KOHTPOb

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsIT y4ebHble 3KCNEPUMEHTLI U TPEHUPYIOTCS B NPUMEHEHWN 1 40
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OLueHnBatoTCs 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTuKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW OOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 10
TECTOBbIX 3a4aHnii. Ha BbINONHEHWE BblAENSAETCS (PUKCUPOBAHHOE BPEMS B
3aBNCUMOCTU OT KonmyecTsa 3agaHuini. OueHka BbICTaBNSETCS B 3aBMCMMOCTY OT
NpOLEHTa NPaBUIbHO BbIMOMHEHHbIX 3a4aHNIA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHNS AUCUMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no GuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BnafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKW 1 YMEHUS Npu
aHanuae nNpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepatyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (M60 B 000UX N3 HIX):

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

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

KETPOHHBH
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Lpabosny K. H. durauka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®@uamartnut, 2010. - 539 c.
- ISBN 978-5-9221-0652-8. - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

WnblowoHok A. B. duanka [OnekTpoHHbI pecypc]: y4ebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
"oH4apeHko. - Mocksa : MIH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

OneKkTpoHHO-6ubnnoTteuHble pecypcbl. CaBenbes U. B. Kypc obweit onaunky [OnekTpoHHbI pecypc): y4ebHrk B 3 ToMax /
W. B. Casenbes. ? CaHkT-lMNetepbypr: NlaHb, 2011. - T.3. KBaHToBas ontuka. ATomHas pusmnka. durauka 18epaoro tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn B xone NeKUMOHHbIX 3aHSATUI HEOBX0AUMO:

1. BecTu KoHcnekTupoBaHue y4ebHoro matepuana.

2. Obpalatb BHMMaHUe Ha Kateropuu, OPMyNMPOBKM, 3aKOHbI, pacKpblBaoWme CoaepxaHue
PU3NYECKUX SBIIEHUI 1 NMPOLIECCOB.

3. Obpalatb BHMMAHWE Ha Hay4Hble BbIBOAbI M 9KCMEPUMEHTANIbHBIE 40KA3aTeNbCTBA (PU3NYECKIX
3aKOHOB.

4. BHMMATENbHO YSCHUTb NPaKTUYECKYI0 HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (OU3MNKN.

5. XenatenbHo ocTaBuTb B paboymx KOHCNEKTaxX Nossi, Ha KOTOPbIX Aenatb NOMETKM 13
PEeKOMEHA0BAHHOM NMTepaTypbl, LOMOMHSOWME MaTepvan NPOCNyLWaHHOR NeKUUK, a TakxXe
noAyepkmeaolLme 0cobyto BaXXHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNIA.

6.3anaBatb NpenonaBaTenio yTOYHSIOWME BOMNPOChI C LIEMbI0 YSICHEHUSI TEOPETUHECKUX MONOXEHW,
paspeLleHusl CMOPHbIX CUTyaLuii.

npakTnyeckmne | B xoie npakTuyeckmnx 3aHATUiA HEO6X0AMMO:

3aHsATUA 1. BHVKHYTb B CMbICN 11 MOCTAHOBKY BOMpOca. YCTaHOBUTbL BCE NN faHHbIe NPUBEAEHbI AN pPelleHns
3apayn. Coenatb CXeMaTn4eCKMn PUCYHOK.
2. Kaxayto npakTuyeckyto 3afaqy pelwnTb BHavane B o0bwem suae. 10 No3BONUT LeneHanpasneHHo
MCMoMb30BaTh (PU3NYECKUI 3aKOH MO TEME PELIaEMOii 3a8aun.
3. MpoBecTU YMCNEHHBbIE MATEMATUYECKMNE PACHETbI 1 0653aTENbHO NPOBEPUTL PA3MEPHOCTD U
NpaBLonof0OHOCTb NONYYEHHbBIX PU3UYECKMX BENNYMH.

nabopatopHble| MNepen nposeneHneM nabopatopHoi paboTsl 06513aHbl 03HAKOMUTLCS C TEXHUKOW He30MacHOCTY Npu
paboThbl BbINONHEHNW AAHHOM paboThbl 1 METOANYECKUMU YKa3aHUsaMU K paboTe. MNpy BbINONHEHUN

nabopaTopHbIX paboT HeobXxoaMMo:

1. CcpopMynupoBaTthb Lienb 1 3aa4u BbINONHSEMOl paboThl

2. YkasaTb B OTYeTE CXeMy YyCTaHOBKM M pacckasaTtb MPUHUUN ee AencTBus

3. 3anucatb pesynbTaTthl M3MEPEHWi B Tabnuue 1 onpenenntb paboyre opMynbl pacyeToB

4. ObpaboTaTb pe3ynbTatbl U3BMEPEHUIA cornacHo pabounx hopMyn 1 NPeacTaBMTb faHHbIE B BUAE

rpacoukoB, TabnuL, (MPUBETCTBYETCS MCNONb30BaHMe Nporpamm 06paboTkn aKCreprMeHTanbHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii

5. CocTaBnTb BbIBOALI MO UTOraM BbIMONHEHHO paboThl. [poBECTU CPaBHUTENbHbIA aHanu3 ¢

TEOPETUYECKNMU AaHHbIMU

6. Mo ntoram BbINONHEHNS PaBOTbl COCTABUTL OTHET MO BbilleyKa3aHHbIM NyHKTaM (MPUBETCTBYETCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb Ha TEOPETUYECKUE BONPOCHI NO TemMe paboTh.

KETPOHHBH
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Bup pabor MeTopmnyeckue peKkoMeHpauum
camocTtosi- | B xone camoctosiTenbHoin paboTbl HE06X0AUMO:
TenbHas 1./13y4nTb OCHOBHYIO 1 LOMONHUTENbHYIO NUTEPATYpPy No TEME.
pabota 2. N3yuntb 1 npopaboTaTtb NEKLUMOHHBIA MaTepuan, LONoAHUB ero COBCTBEHHBIM KOHCMEKTOM,

Mo/y4eHHbIM U3 PEKOMEHJ0BaHHON MpenoaaBaTenem nuTepartypbi.

3. Nayuntb pekoMeHaoBaHHbIe NpenoaasaTenem aNnekTpoHHbIE 00pasoBaTebHbIe PECcypChl,
npeseHTaumn Nno n3yyaembiM pasnenam QUanku.

4. Obpatntb 0coB0€e BHUMAHNE Ha NOCTAHOBKY 3KCMEPUMEHTaIbHbIX OMbITOB, AOKA3bIBAOLMX
ovanyeckune 3aKoHbI B MPUpPOAE.

5. B cny4ae BonpocoB Mo usy4aemomy matepuany- obpawarscs K npernoaasarento 3a
Pa3bsACHEHUAMU.

TecTnpoBaHue | 1. MNepen peweHMEM 3aaaHUA PEKOMEHAYETCS NMOBTOPUTL COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHUKam
WM KOHCNEKTY, 3anncaHHOMY Ha NEKUNOHHbIX 3aHSATUSAX, MPOCMOTPETb OCHOBHbIE (DOPMYJIbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas K peleHnto 3afaHusi, He06Xo04MMO KpPaTKo 3anucatb ero ycnoeume, u (ecnu
HeobxoaouMo) caenaTb pUCYHOK. PeleHne cHavana cnefyet ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTE PACYETHYIO POPMYY 1 3aTeM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tocne aToro Hy>XHO CPaBHUTb MOMYyYEHHbIA OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeOBX0AMMO NPOAHANN3MPOBaTb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblOpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNBKN.

3. Ob6s13aTeNbHO BbINONHEHWE AOMAWHMX NPAKTUYECKUX 3aAaHNi 4SS YCNEWHOro NPoxXoX AeHus!
TECTUPOBAHUS U HANMUCAHWUS MMCbMEHHbIX (KOHTPOMbHBLIX PaboT).

3avet 1. O3HaKOMMTbCS C NEpPeYHeM BOMPOCOB AN 3aYeTa

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pr3n4eckre oopMysbl Mo NPORAEHHbIM TEMaM

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

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

- ON1S BEKTOPHbIX BEMIMYUH AONXHbIl ObITh ONpefeneHbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (U3UKI (B aHAIMTUYECKORN 1 TEKCTOBON coopMe); Npu 3TOM
HeobxoMMO [aTh onpeneneHne U3NYECcKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

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

9K3aMeH 1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 45 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTth 1 OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE oM3Myeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No hr3nKe NPOXOAUT B MUCbMEHHOW (hOpME 1 OOMXEH COaepXaTb:

- orpeneneHne OCHOBHBIX (PM3NYECKMX BENMYMH (B aHANNTUYECKOW U TEKCTOBOW (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKU (B @aHANUTUYECKOW 1 TEKCTOBOW ChOopME); MPU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMI OTBET Ha BONPOC

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNSAX),
NONMYy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTIEHHBIV pacyeT B eguHuuax CA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTepmaanoweXHquCKoeo6ecneHeHmeo6pasoBaTean0N)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwme KOMMNOHEHTDI:
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Mporpamma aucumnnmHbl "®unsmka”; 20.03.01 "TexHocepHas 6esonacHocTb".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 20.03.01
"TexHocpepHas 6e3onacHocTs" 1 Npodounio noaroTosku "OxpaHa NPUPOAHO cpeapl 1 pecypcocbepexeHne”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb

Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bwein ouanku [TekcT] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas gousmka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MeTepbypr: NaHb, 2011. - 432 c.

2. CaBenbes W. B. Kypc obweit gousmkn [TekcT]. T.2: SnekTpmyecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (YuyebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMEHTAPHbIX YacTuL: y4ebHMK ans By3os: B 3 1. / U. B. Caeenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.

4.HepToB A. I". 3apayHuk no dusmke [TekcT] : yuebHoe nocobuve ans Bty3os / A. I'. YepTos. - 8-e nsa., nepepab. v gon..
- MockBsa : duamatnuT, 2007. - 640 c. - ISBN 5-94052-098-7.

JononHutenbHas nuteparypa:

1. BacpuH [. b. duswuka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BaduH. - 2-e nag., non. - KasaHb : 3a-Bo
MOwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNpeaM. ykas.: c. 445-459. - Mpwun.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6.

2. BadpuH 0. B. dusnka [TekcTt] yueb. nocobue ons cTyn. MHxeHepHbix cnew./ [. b. BaguH. - 2-e u3g., gon.. - KasaHsb :
WN3g-eo MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-3.Bpy6nesckas I". B. dunsuka.
MpakTukym [OneKkTpoHHbIA pecypc]: yuebHoe nocobue / . B. Bpybnesckas, N. A. FoH4apeHko, A. B. VnbIOWOHOK. -

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

4. Npabosuy K. H. dnsmrka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum noctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5./nbtowoHok A. B. dusrka [SnekTpoHHbIi pecypc]: ydebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oHuapeHko. - Mocksa : UHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obuiei gonankmn [9nekTpoHHbI 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

7.KyaHeuos C. U. Kypc douaukn ¢ npumepamn peweHus 3agad. 'dumamnka KOHAEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbINA
pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl nccnenosatensckuii ToMcKui
nonuTexHnyecknii yHneepcmutet, 2011. - 47 c. - Pexxum goctyna: http://znanium.com/go.php?id=417650

8.MuHckuin A. A. duranka [OnekTpoHHbIn pecypc] : yuebHuk / A. A. MuHcknia, . 0. MpakoBckuii; nog obuw. pea. npog.,
n.9.H. 0. N. Ouka, H. C. Mypbiweoi. - 3-e uag., ncnp. - Mocksa: ispatenscteo 'POPYM', 2013. - 560 c. -
(MpodbeccuoHanbHoe obpasoBaHue). - ISBN 978-5-91134-616-4. - Pexxum goctyna:
http://znanium.com/go.php?id=375867
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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

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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