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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

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 omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO OCYLECTBASATL MOUCK, XpaHeHKe, 06paboTky 1 aHanns3 uHgopMaunm

N3 pasnnyHbIX NCTOYHIKOB 1 6a3 OaHHbIX, NpeAcTaBnsiTh ee B TpebyeMoM chopmaTe
C MUCMONb30BaHNEM MHAOPMALMOHHbIX, KOMMbIOTEPHBIX U CETEBbIX TEXHONOMIA

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbI€ MOHATNA, 3aKOHblI 1 MOOENN MEXAHWUKWN, 3N1IeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
hunsnkn, CTaTUCTMYECKOm pusunkn n TepmMognHaAMUKN,

JonxeH ymeTb:

MCcnonb3oBaTb OCHOBHbIE NMPUEMbI 06p860TKVI SKcnepuMeHTanbHbIX OAaHHbIX; pewaTb TUnoBble 3a4a4n No OCHOBHbIM
pasnenam ousnku, NCNonb3ysa MeTodbl MaremMaTn4yeckoro aHannsa,

JlonxeH Bnagetb:

MEeToLaMmn aKCreprMeHTanbHOro NccnenoBaHns B gouavke (NiaHnpoBaHune, noctaHoBka u obpaboTtka
9KCNepuMeEHTa);

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

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 ducumnnnHbl (Mogynu)" 0CHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoii nporpammel 21.03.02 "3emneycTpoicTBo 1 KaaacTpbl (YnpasBneHne HeABUXUMOCTbIO)" 1 OTHOCUTCS K
6a30Boi1 (0bLenpogeccroHanbHo) YacTu.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUax C yKkasaHueM KonmyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

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

KoHTakTHas paboTta - 90 4aca(oB), B TOM Yucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 234 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHLIL: 3a4eT B 3 CEMECTPE; 3k3aMeH B 4 cemMecTpe.

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

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

Buabl 1 yacbl
KOHTaKTHOM paboThbl,
N Paspenbl aucumninHbl / Cemect nX TPyn0EMKOCTb CaMmocTosiTenbHas
monyns P (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl
Tema 1. Pusnyeckne oCHoBbI
1.[MexaHukn. MexaHuyeckume konebaHmns 3 6 6 0 12
W BOJHbI.
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Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

Buabl u yachbl
KOHTaKTHOM paboThbl,
Paspgenbl gucuUnnHbl / X TPYA0EMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flexunu 3aHATUSA paboTbl
Tema 2. MonekynsipHast ousukm un
2. TepMoOuHaMuKa. 3 6 6 0 12
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 3 6 6 0 12
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble KonebaHms u 4 6 6 6 64
BOJTHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 4 6 6 6 70
Tema 6. OcHOBbI KBAHTOBOW
6.|MexaHnkn. dnaunka atoma, aToOMHOro 4 6 6 6 64
Anpa v 3NeMEHTaPHbIX YacTuL.
NToro 36 36 18 234

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. ®uamnuyeckme oCHOBbI MexaHUKU. MexaHuueckue KonebaHus U BOJHbI.
OcCHOBbI KUHEMATWKM

KrnHemaTvka noctynatenbHoro ABmXeHns (MatepuanbHas To4ka, CMCTEMA OTCHETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE 1 NOMHOE yckopeHns). KnHematuka spawarenbHOro ABuxeHms (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MEXY YrOBOW U NMMHENHOM CKOPOCTAMM, PaBHOMEPEMEHHOE BpALLEHNE
maTtepuanbHOW TOYKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnd B MeXaHUKe

MexaHunuyeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIy CUMI0 1 NoTeHUManbHOM
aHeprueli. OQHOPOOHOCTE BPeMeHW. 3aKOH COXPaHeHNs MONMHON MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NnpocTpaHcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpallaTenbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHnst MOMeHTa uMnynbca.

PenstueBucrckas mexaHumka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CNeacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaleHne OIMHbl. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa aHeprum B CTO.

MexaHunyeckume konebaHms v BOMHbI
MexaHuyeckme konebaHuns

CsobofHble rapMoHUYeckue HesaTyxatowme konebaHmsi. CnoxeHve rapMoHmdeckmx konebaHuii. CBo6oaHble
3aryxatoue konebaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHn4eckune BoMHbI
XapakTepucTnkyn MexaHum4eckmnx BosiH. BonHoBoe ypaBHeHme. [noTHOCTb aHeprumn. NMNOTHOCTL NOTOKA SHEPrUK.

Tema 2. MonekynsipHasi (ou3nku m TepMoauHaMuKa.
MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa

OcHogHble nonoxeHnsa MKT. OcHosHoe ypasHeHne MKT npeanbHoro rasa. YpaBHeHne COCTOSHUS naeanbHOro rasa.
Ddursunyecknii CMbiCn TemMnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa cBoboaHoro npobera MoOnekyn.

®dyHKuuKn pacnpenenedus Makcsenna n bonbumaHa

PacnpeneneHne monekyn no ckopocTtaMm. PyHkUMa pacnpeneneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

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

Tema 3. dnekTpocTaTvKa U 3NEeKTPUYECKUI TOK.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 4 n3 18. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

SneKpr-leCKoe none B Bakyyme

CsolicTBa anekTpuyeckoro 3apsna. 3akoH KynoHa. Hanpsix&HHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums sektopa . Teopema [aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

SﬂeKTpI/I'-IeCKOB none B BeuecTee

MonspHble 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapunsosaHHoCcTb. Teopema [Maycca ons ouanekTpuka.
ONEeKTPOEMKOCTb. DHEPrns INEKTPUYECKOro nons.

[MOCTOSIHHBIN SNEKTPUYECKUIA TOK

Cwvna n nnoTHOCTb TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa ans 04HOPOAHOrO U
HEeOAQHOPOAHOr0 Y4acTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH Jdxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne ToKM B XMIOKOCTSIX, rasax, B BaKyyme.

Tema 4. AnekTpoaMHaMuKa. ANeKTpoMarHuTHble KonebaHus U BOJHbI.

OnekTpoanHammka

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.

BonHoBas u kBaHTOBas onTuka

NHTepdepeHumns ceeta

KorepeHTHOCTb CBETOBbLIX BOSH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdepeHunmn. IHTepdpepeHums ceeTta oT
pas3nunyHbix 06 bEKTOB.

Ondopakuns ceeta

MpuHumn lMoiireHca-PperHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa oT pa3nnyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n gucnepcms ceeta

EcTecTBeHHbI 1 nonspu3oBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydyenpenomnexune. ucnepcus
cBeTa. ONeKTPOHHas Teopus OUCnepcumn ceeTa.

Tennosoe nanyyexune

Xapaktepuctuku Tennosoro nanyvyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa Nnanka. dopmyna
MnaHka. OnTnyeckas NUPoOMEeTPUS.

doToadppekT. ddhdekT KomntoHa. [laBneHve ceeTa

3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHue DiHwWTeliHa ans dotoadodoekTa. NpuMeHeHms dpotoadodoekTa. ekt
KomnTtoHa. Macca n umnynbc dootoHa. JasneHue ceeta. OnbiT Jlebenesa.

Tema 6. OcCHOBbI KBAHTOBOW MeXxaHMKWU. PU3nKa aToma, aTOMHOro S4pa U aneMeHTapHbIX YacTuLl,.

OCHOBbI KBAHTOBOW MEXaHWUKN

OCHOBHbIE MNONOXEHNS KBAHTOBON MEXAHWKN

M'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTe eliseHbepra. BonHoBas goyHkUmMs. YpaBHeHmne LWpennHrepa.
OnHOMEpPHbIN AWMK, TYHHENbHbIA 30pCEKT, KBAHTOBbIN OCLMANSATOP.

®dunaunka atoma 1 atoMHOro sapa
KeaHTOBas Teopms atoma

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

Anpo atoma
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XapaKTepI/ICTI/IKI/I a4pa. SHepFI/IFI CBA3M Agpa. Mogoenun anpa. PannoakTtneHoe n3ny4yeHume n ero enabl. Peakunn
neneHna n CMHTe3a sa4ep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4aolmxcs BbINOMHAETCS MO 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHn3auus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocylWeCcTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOMO yYpeXxaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbllii yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenibHOM
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHuBaeMble
Tan
Ota KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMUHBI
CemecTp 3
TeKyLLMI KOHTPO/Tb
1. dusnyeckne ocHoBbI MexaHUku. MexaHunyeckmne konebaHus u
BOJTHbI.
1 |Tectuposanue OK-7,, OTK-1 2. MonekynsipHas 3Nk 1 TepMoaNHaMUKa.
3. AnekTpocTaTtmka 1 aneKTPUYecKmnin Tok.
3auver OK-7, OlNK-1
CemecTp 4
TeKyLLMI KOHTPO/Tb
4. SnekTpoanHammKa. AnekTpoMarHUTHble konebaHns 1 BOMHbI.
1 NabopatopHble OMK-1 . OK-7 5. BonHoBas n kBaHTOBas ONTUKa.
paboTbl ’ 6. OCHOBbI KBAHTOBOW MexaHukn. dunanka atoma, aToOMHOro sapa
N 3N1EMEHTAPHbIX YacTuL.
4. OnekTpoanHaMmnKa. DNeKTPoMarHMTHble KonebaHns 1 BOMHbI.
5. BonHoBas n kBaHTOBas ONTUKa.
2 |TectupoBaHu K-7 MK-1 s
ecTmposaqne 0 0 6. OCHOBbI KBAHTOBOW MexaHuku. dunanka atoma, aToOMHOro sapa
N 3NIEMEHTAPHbBIX YaCTuLL.
9Kk3aMeH OK-7, OINK-1

6.2 OnucaHue nokasartenen n KpUTepmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3/uyHbIX 3Tanax ux chopMmpoBaHus,
onucaHue LUKan oueHUuBaHus

Kputepum
®dopma OL.eHUBaHUS 3ran
KOHTpoOnsi
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 3
TeKkywW Uit KOHTPONb
TectupoBaHue |86% npaBunbHbIX Ot 71% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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cmcTemMaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NpOorpaMMHoro
mMatepwana, yMmeHue
cBOBOLHO BbIMOMHSATD
3aaHus,
npeayCMOTPEHHbIE
nporpammo, ycsoun
OCHOBHYIO nnTEparypy u
3HaKOM C
JONOSTHUTENbHOW
nnTeparypon,
pekoMeHn0BaHHOM
nporpammoin
ONCLUMMNANHBI, yCBOWN
B3aVIMOCBS3b OCHOBHBbIX
MOHATUIA AUCLMUNNIUHDI B
WX 3HAYeHUU Ons
npuobpeTtaemoii
npodpeccuu, NpPosiBn
TBOpYecKme
cnocobHoCTM B
NMOHVMaHWK, N3N0XEHNN
1 NCNOMNb30BaHWK
y4ebHO-NpOorpaMMHoro
martepuana.

y4eBbHO-MpPOorpaMMHoro
mMaTtepuana, ycrnewHo
BbINOMHUN
npenycMOTPEHHblIe
nporpaMmmon 3anaHus,
YCBOWT OCHOBHY!IO
nnteparypy,
PEeKOMeHO0BaHHYI0
nporpammorn
ONCUUNAUHBI, Nokasarn
cuctemMatmyeckun
Xapaktep 3HaHuii no
ONCUUNNNHE 1
CrnocobeH K nx
CaMOCTOSATENBHOMY
MONOMHEHNIO U
06HOBNEHNIO B X04€
LanbHelwen yuebHow
paboTbl 1
npodpeccrnoHanbHom
0eaTenbHOCTH.

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobxoaMMoM Lns
nanbHelwen yuebbl 1
npencrosiein paboTbi
no npodpeccun,
cnpaswncs ¢
BbIMOMHEHNEM 3a0aHUNA,
NpeLyCMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTEepaTypon,
peKkoMeH00BaHHO
nporpammor
OUCUMMAWHBI, BOMYCTWN
MOrpeLWHOCTA B OTBETE
Ha 9K3aMeHe v npu
BbIMNOMHEHUN
9K3aMeHaLMOHHbIX
3ajaHuin, Ho obnapaet
HeobXoaMMbIMU
3HaHWSIMW AN UX
yCTpaHeHus nofn
PYKOBOLCTBOM
npenogasaTens.

B 3HAHWSAX OCHOBHOIO
y4ebHO-NpPOrpaMMHoro
marepuana, nonyctun
NpUHLMNManbHbIe
OWWBKM B BbINONHEHUN
NpenyCMOTPEHHbIX
nporpamMmoit 3agaHui n
He cnocobeH
NpPOLONXUTL 0byyeHne
WA NPUCTYNUTL NO
OKOHYaHun
yHMBepcuteTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHNUTENbHbIX
3aHATWIA No
COOTBETCTBYIOIWEN
AMcuunnnHe.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE
y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN
cnpasucs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX Nporpammon 3afgaHnin n He
NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOLONXNUTL 00yYEeHNE UK
NPUCTYNUTbL NO OKOHYAHWU YHMBEPCUTETA K
npocpeccrmoHanbHoM nedaTenbHoOCcTy 6e3
JOMONHUTENBHBIX 3aHATWIA NO COOTBETCTBYIOLEN
LNCLUMMNINHE.
CemecTp 4
TekyLuit KOHTPOIb
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasuibHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposiBnena |lposieneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOpUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. NOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxoauMble HaBblk  [MOAFOTOBKA. noAroToBKa.
W YMEHWS NONHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PeaynbTat
MONTHOCTbLIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TectupoBaHue |86% npaBuibHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2
Ok3ameH Obyuatowuiics O6yuatowmnics Obyuatowwniics O6yyatowwmiics
06Hapyxmn 06HapyXun nonHoe 06HapyXwmn 3HaHue 06Hapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CrpaHnua 7 13 18.

A



Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (UWNK) onbiTa AeATeNbHOCTU, XapakTepu3yloLux atanbl joopMUpoBaHUA KOMNETEeHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 3

TeKywWUin KOHTPONb

1. TecTupoBaHue

Tembl 1,2, 3

1. lMonoxeHne maTepuanbHOM TOYKN B EKAPTOBbLIX KOOPAMHATAX 3a4aH0 YypaBHEHUEM 1 = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHune TpaekTopun Tena B UMeeT B1A?.

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. MatepmanbHas To4ka OBUXETCS NO OKPYXHOCTW paanyca

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

YCKOpEHMe TOYKM Yepes 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 BpaLLAACh C YrNOBON CKOPOCTbIO W = 4 pah/c No OKPY>XHOCTW paauyca 5cm nmeert yrnosoe
yCcKopeHue?..

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

4. VImnynbc Tena maccomn 50. Kr, neTsawero 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 Touka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXHOCTU paanyca R= 16 CM ¢ Bo3pacTaioLlent CKOPOCTbio
V= 2t M/c HopmanbHas cocTtasnsiowas cunbl AeACTBYIOWEN Ha Teno Yepes 3..CeKyHObl OT HaYana OBUXEHUS YUCNIEHHO
paBHa?

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

4) 800H 5) 1600H

6. Ecnu kosdpbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYLEEeCs No HaKNOHHOW nnockocTy nog yrnom 300
K FOPM3OHTY OEWCTBYET CMna TPEeHNUS paBHas NpUMeEpPHo?.

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

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

7. KoopavHaTtbl LeHTpa MacC CUCTEMBI YacTuL ¢ Maccamm mi = 3 kr m2 = 6 kr, U306pakeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4

3)54)65)2,676) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS Ha Pa3HO BbicOTe OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEepPru?

BAPVAHTbI OTBETOB: 1)@3 n €2

2) @31 €1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnun noTeHumanbHas sHeprus Tena Ha BbicoTe 5 MeTpoB

oT 3emnu paeHa 60X, TO BENNYMHA CUNbI TAXECTUN, OENCTBYIOWEN Ha TeNno paBHa?

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

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHEWHWX CUT paBeH
ymcneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

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

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

11. [1Ba MmaneHbkux wapa maccamm mi1 = 5 r v m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepxHe annHom 40 cM.

MoMeHT uHepumn cnctembl oTHocuTenbHo ocn OO' paseH?

BAPVAHTbI OTBETOB: 1)36x10-4 krm2

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

12. Monblih umnuHap maccoit 10 kr n paguycom ?5cm katntcs 6e3 Npockanb3bliBaHWs N0 FOPU3OHTANBHON NOBEPXHOCTU
CO cKOpOCTbIO 72 M/c. OTHOLWEHNE ero KNHETUYECKON SHEPrun

NoCTynaTenbHOro ABUXEHUS LEHTPa Mace K KNHETUYECKON SHEPrn BpalLeHUs paBHO?.

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

13. Ecnm yactuua maccoit 100 r konebneTcsi no 3aKoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopanHaTa 4actuubl ), TO BEIMYMHA aMNanTy bl yCKOPEHNS YacTuubl pasHa?
BAPVAHTbI 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 pucyHke Bblle NpencTaBneH rpagrk 3atyxaowmx konebanuii. MNepron konebaHuii paBeH??
BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 18. EEl YHH

ARl | AL O



Mporpamma omcuunnmHbl "®uamnka"; 21.03.02 "3emneycTpoincTeo n kagactpbl”.

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
I0BPOTHOCTb cUCTeMbl Bnmaka K?.

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

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLLEMCS peXxmMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii cuctemMbl paBHa?

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

4)3,18Tu5)4,78 Ty

17. Ecnu ncto4nmk konebanwuii ¢ nepmonom 0.005 ¢ BbI3biBaeT B BOAE 3BYKOBYHO BOHY C AMMHOWM BONHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAE paBHa?

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

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

18. Ha pucyHke npefcTtaeneHa B (oMKCUPOBaHHbIE MOMEHT BPEMEHW 3aB1UCUMOCTb CMELLEHUS YacTuL, cpenbl §(CM) OT
koopaunHart X(M).

Ecnu yactoTta konebaHuin pasHa 100 U, To dpasoBasi CKOPOCTb BOMHbI 61m3ka 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 BOMHbI B cpene 6e3 3atyxaHus MUMeeT BUA:

&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE 4ncno pasHo

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

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

20. ®oToHHAs pakeTa ABUXETCS OTHOCUTENBHO 3EMIIM CO CKOPOCTbLIO YncneHHo pasHo 0.5C . Xon BpeMeHn B pakeTe ¢
TOYKM 3peHMst 3eMHOro Habnopatens samennntcs B .. pas? (C -CKopocTb cBeTa)

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

21. Ecnn B 210 r BewecTsa cogepxmTcs 6 Monew, To MonsipHas Macca BelecTtsa pasHa??

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

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

22. Monb3ysicb NPeLCTaBNEHHBIMU B NPUNOXEHNN doparMeHTamu Tabnuubl MeHaeneesa onpenenuTb 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. 1nsa1.2 monei naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha pUCYHKE, NPSMOl €3. COOTBETCTBYET
naBneHue.

BAPNAHTbI OTBETOB:

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

24. MNpwu HopManbHbIX yenosusx ?3 mons O2 3aHNMaloT 06bEeM PaBHbIA?..

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

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

25. N'ameHeHue Temnepatypbl Ha 50K rasa renns Maccoi ?4r N3MeEHSIET ero BHYTPEHHIOK SHEPTUIO Ha... (ra3 cunTaTb
naeanbHbIM)

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

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

26. Ecnn 2 monst CO2 pacwupsitotcs B 2,7 pasa npu nocTosiHHo Temnepatype T=2?300 K, To paboTta paclwmpeHns rasa
paBHa..

BAPVAHTbI OTBETOB: 1)2493 Ix 2)3324 [1x 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszoTa pasHa 20.775 Ix/monbK, To ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

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

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras”?..
BAPVNAHTbI OTBETOB: 1) Bogopona 2) kucnopog 3) aproH

4) yrnekucnolii ra3 5) renvia

29. CpenHsis onvHa ceoboaHoro npobera monekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3dodoeKT1BHbI
nnameTtp monekyn cMm. lMpunoxexue).

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.moneli rasa pacumpsoTcs n3otepmmndeckn ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, T0 NprpoCT 3HTpoNuM
CVCTEMbI 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

3auet

Bonpochl k 3a4eTy:
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. OCHOBbI KNHEMATUKMN.

. OCHOBbI OVHAMUKW.

. 3aKOHbI COXPaHEHMS B MEXaHMKE.

. MexaHvika TBepforo tena.

. Penatusuctckas mexaHuka.

. MexaHuyeckme konebaHus.

. MexaHnyeckune BOMHbI.

. MKT npeanbHoro rasa.

. byHkumm pacnpegneneHns Makcsenna 1 bonbumaHa.

10. OCHOBbI TEPMOAVHAMUKN.

11. SnekTpunyeckoe none B BakyyMe.

12. OnekTpuyeckoe none B BEWECTBE.

13. TTOCTOAHHBIN 3N1EKTPUYECKUA TOK.

CemecTp 4

TeKywWUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 4, 5, 6

NabopatopHas paboTa €1. ViamepeHne yoenbHoro 3apsina anekTpoHa
NabopatopHas paboTa €2. N3yyeHne pacnpeneneHns MarHMTHOro Nonst BAO/b OCK CONeHoMAa.

NabopatopHas pabota €3. OnpeneneHne ropusoHTaNbHON COCTaBASIOWER MAarHUTHOM MHOYKUMWA MAarHUTHOIO Mons
3emnn.

NabopatopHas paboTa €4. N3ydeHne siBNeHns HTEPGEPEHLNN.

NabopatopHas paboTa €5. N3ydeHne ondopakuum ceeta.

NabopatopHas paboTa €6. V3yyeHne 3aKkOHOB TEMNOBOrO U3MYy4EHUS

NabopatopHas paboTa €7. O3HakoMieHne ¢ paboToii ra3oBoro nasepa.

NabopatopHas paboTa €8. CnekTp atoma Bogopoa

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

2. TectupoBaHue

Tembl 4,5, 6

3apnaHue 1.

Y Nnockoi anekTpoMarHUTHOW BOMHbI, YHaCTb KOTOPOI U30bpaxeHa Ha puC., ANHA BONHbI PaBHa (B MKM):
--04-:75-:0,133-:0,5-:0,3

3anaHue 2.

Ha pucyHke npencTaBneHa MrHoOBeHHas ooTtorpadoms an1eKTPUYECKo COCTaBNSAOWEN 9NEKTPOMAarHNTHON BOMHbI,
nepexoasuwer n3 cpedpl 1 B cpeny 2 nepneHankynsapHo rpaHuue pasnena AB. Ecnu cpena 1-BakyyM, TO CKOPOCTb cBETa
B cpene 2 paBHa?

3apnaHue 3.

OnTnyeckas onvHa Nyt B NPO3paYvHol NiacTMHKe C nokasartenem npenomneHms n= 1,63 pasHa (B MM):

-17,26 -:4,89 -: 4,80 -: 3,99 -: 4,50

3apaHue 4.

OnTuyeckas pasHocTb xoga nyden 1 n 2 pasHa A=0,35 mMkM. [Npun cnoxeHun ny4un gaot MuHUMyM ¢ m=0 gna ceeta
OJINHOW BOMHbI (B MKM):

O©oo~NoOOOThWN =

-20,65-:0,55-:0,60-: 0,70 -: 0,68

3apaHue 5.

PasHocTb xo4a OByx UHTEpPepmpyroWwmx ny4ein MOHOXPOMaTNYeCcKoro ceeta paeHa /2 ( - AnvHa BonHbl). Mpu aTom
pasHocTb pas konebaHwin pasHa...

3anaHve 6.

OndppakumoHHas pelweTtka ¢ NOCTOSIHHOW d= 5 MKM Ans ceeta ¢ ANNHON BOMHbI A= 0,6 MKM JaeT AndpakUMOHHbIRA
MakCMMyM BTOPOro nopsiaka nof yriom (B rpagycax):

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

3anaHve 7.

JndpakumoHHbIR MakCUMyM TPEeTbero nopsaka ans cseta ¢ AnnHom BonHbl A = 0,55 MkM nog yrnom ¢=300 BO3HMKAET Ha
Wenu WUPUHOR (B MKM):

3anaHue 8.

Ha pucyHke npepnctaeneHa cxema pasbueHunst BONHOBOW noBepxHocTy @ Ha 30HbI PpeHens. AMAnuTyObl konebaHui,
Bo36yxaaembix B Touke P 1-i4, 2-i4, 3-i 1 T. 4. 30HaMu, o6o3Haumm A1, A2, A3 n 1. 4. AMnnutyna A pesynbTupytolero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

3apaHue 9.
HeobblkHOBEHHbIN Ny4 pacnpocTpaHsieTcsl BAOMb IMHUM C HOMEPOM:
-1-:2-:3-:4-:5

CtpaHunua 10 ns 18.
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3ananue 10.

B yacTMyHO NONSPM3OBaHHOM CBETE MaKCMManbHas amMnnmTyaa ceeToBoro Bektopa B N=3,5 pa3 60sblue MUHUMaNbHOI.
CreneHb nongapusaumun ceeta paBHa:

3apaHue 11.

Ha nyTn ectectBeHHOro ceeta MHTEHCUBHOCTbIO JO noMelleHbl ABe NNacTUHKM TypManuHa. [locne npoxoxaeHus
NAacTUHKM 1 CBET NONHOCTLIO Nonspmu3oBaH. Ecnn yron mexay HanpasneHuamm OO n O?07? paseH 450, T0
WHTEHCMBHOCTb J2 cBETa, Npowewero Yepe3 obe nnacTuHkm, cesazaHa ¢ JO COOTHOWEHMEM?

3apaHue 12.

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

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

3anaHve 13.

Ha pucyHke nokasaHbl HanpasneHns nagatowero hoToHa (), paccesHHOro gooToHa () U anekTpoHa otaayu (). Yron
paccesHus 907, HanpaeneHne LBUXEHMS 9NEKTPOHA OTAAYM COCTaBNSIeT C HanpaeneHeM nagarowero ooToHa yron =
607?. Ecnu nmnynbc napatowero gotoHa P, TO MMNynbC anekTpoHa OTAayv paseH...

-15Pp-:2Pd-: P -: P

3anaHve 14.

Karon BakyyMHOro ooTO311eMEHTa OCBELLAETCS CBETOM C 3Hepruer keaHTos 8 aB. Ecnv dhoToToK Npekpawaercs npu
nogadye Ha OOTOSMIEMEHT 3anMparoLLero HarnpsixeHns 4 B, To paboTta BbIXxoaa aNeKTPOHOB M3 KaTona PaBHa ...
3apnaHue 15.

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

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

3apnaHue 16.

Ecnu ong AYT nnowanb S= 50000 Bt/m, To Temnepatypa tena
(8 K) paBHa:

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

3apaHwue 17.

Ha pucyHke nokasaHa kpvBasi 3aB1UCUMOCTY CNEKTPaNbHOM NAOTHOCTM SHEPreTU4ecKol CBETUMOCTU aBCONIOTHO YEPHOro
Tena ot AnvHbl BonHbI npu T=6000K. Ecnn TemnepaTtypy Tena ysennuntb B 4 pasa, TO ANMHA BOJHbI, COOTBETCTBYIOWAS
MakcuMyMy n3nyyeHnst abContoTHO YepHoro Tena, ?

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

3anaHve 18.

B atome Bogopona 13 npeacrtasneHHblX nepexonos anektpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5 (3p
1s) nepso nuHWUK cepum JlainMaHa COOTBETCTBYET Nepexon C HOMEPOM:

-25-11-:14-:3-:2

3anaHve 19.

BonbTamnepHas xapakrepucTuka B onbitax dpaHka v Nepua nonyyeHHas ons HEKOTOPOro rasa MeeT Bua (CM puc).
MepBbIit noTeHUMan Bo3byxaeHns rasa (B aB) paBeH:

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

3ananue 20.

He Bpoiinb 0606wWwmn cooTHOWEHNE Anst POTOHA Ha NoBble BOMHOBLIE NPOLIECCHI, CBA3AHHbIE C YacTMLaMU, UMMYNbC
KOTOPbIX paBeH p. Torna, eCny CKOPOCTb YacTuUL, OAMHAKOBA, TO HaMbOoNbLIEn ANMHOW BOMHbI obnanatoT?

-2 HETPOHBI -: BNEKTPOHBI -: -4aCTULbI -: MPOTOHbI

3apaHue 21.

Mpun a - pacnage aapo nsotona paama 88Ra226 npespallaeTcs B S4P0 C MACCOBbIM YACIOM:

-290-:86-:222-:234-: 13

3apaHue 22.

Kakas pons pagnoakTyMBHBIX aTOMOB pacnamneTcs Yepes MHTEPBA BPEMEHM, PaBHbIN TPEM Nepuoaam nonypacnana?
-1 25% -: 87,5% -: Bce atombl pacnanytcs -: 90% -: 50%

3anaHve 23.

HensBecTHbIn paanoakTUBHbIA XMMUYECKNIA SNIEMEHT CaMOMNPOM3BO/IbLHO pacnagaeTcs No cxeme: .S0po aToro anemMeHTa
COOEPXMUT...

-1 92 npotoHa n 144 HenTpoHa -: 94 npoToHa 1 142 HenTpoHa

-1 94 npotoHa 1 144 HenTpoHa -: 92 npoToHa 1 142 HeTpoHa

9K3ameH

Bonpochbl K ak3ameny:

1. MarHuTHOE none B BakyyMe.

2. MarHnTHOe none B BelecTBe.

3. OCHOBbI TEOPUN INEKTPOMArHUTHOIO MONS.

4. OnekTpomarHuTHble konebaHus.

5. SnekTpoMarHUTHbLIE BOJSHbI.

6. NHTepdbepeHLms cBeTa.

CtpaHnua 11 13 18.
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7. Ondppakums ceeTa.

8. Monapusauus n gucnepcus ceeta.

9. Tennosoe nanyyeHue.

10. doToachbhekT. ekt KomntoHa. [JasneHune ceeTa.
11. OCHOBHbIE NMOOXEHNS KBAHTOBOW MEXAHUKMN.

12. KsaHTOBas Teopus atoma.

13. OnemMeHTbl O13nKK TBEPLOro Tena.

14. flgpo aTtoma.

15. OneMeHTapHble YacTuLbl.

6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMUN

B K®Y nelicteyet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcsi. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 Hannos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHO".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yaoBneTBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUN, HAaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEHLUA 6annos
CemecTp 3

TeKkyL i KOHTPOb

TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopMe nnm C NCNONb30BaHNEM
KOMNblOTEPHbIX cpeacTs. Obyyatowmiics nonydyaeT onpeaenéHHoe KONm4ecTBo 1 50
TECTOBbIX 3a4aHuii. Ha BbiNoNHEeHNe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OueHka BbICTaBNSAETCS B 3aBUCUMOCTM OT
npoueHTa NPaBWbHO BbINOMHEHHbIX 3a4aHWA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKkyL i KOHTPOb

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyaoBaHeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 40
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo 2 10
TECTOBbIX 3a4aHui. Ha BbINONHEHVE BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNIVHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem Temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CNOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHn NPakTUYecKnx 3aaaHuni.

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

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Dpabosny K. H. durauka [OnektpoHHbIil 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

WnbiowoHok A. B. ®unauka [OnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, L. A.
oHuapeHko. - Mocksa : UHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

OnekTpoHHO-6ubnnoTeuHble pecypcbl. CaBenbes U. B. Kypc obweit onaunky [OnekTpoHHbIA pecypc): y4ebHrk B 3 ToMax /
W. B. Casenbes. ? CaHkT-lMetepbypr: NlaHb, 2011. - T.3. KBaHToBas ontuka. ATomHas cpusmnka. dursuka 18epOoro tena.
318 c. - ISBN 978-5-8114-0632-6. - http://e.lanbook.com/books/element.php?pl1_id=2040

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn B xone NeKLUMOHHbIX 3aHSATUI HE0BX0AUMO:

1. BecTu KoHcnekTupoBaHue y4ebHoro matepuana.

2. Obpaluatb BHMMaHUe Ha Kateropuu, OPMyNMPOBKM, 3aKOHbI, pacKpblBarowWme coaepxaHue
PU3NYECKUX SBIIEHUI 1 NPOLIECCOB.

3. Obpaluatb BHMMaHWE Ha Hay4Hble BbIBOAbI M 9KCMEPUMEHTANIbHBIE A0KA3aTeNbCTBa PU3NYECKMX
3aKOHOB.

4. BHMMATENbHO YSCHUTb NPaKTUYECKYIO0 HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (U3MNKN.

5. XenatenbHo ocTaBuTb B paboymx KOHCNEKTaxX Nossi, Ha KOTOPbIX Aenatb NOMETKM 13
PEeKOMEHA0BAHHOM NMTepaTypbl, LOMOMHSOWME MaTepran NPOCNyLWaHHOR NeKUUK, a TakxXe
noayepkmeaolLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNA.

6.3anaBatb NpenoaaBaTenio yTOYHSIOWME BOMNPOChI C LIEMNbIO YSICHEHUSI TEOPETUHECKUX MONOXEHWA,
paspeLleHysl CMOPHbIX CUTyaLWii.

npakTuyeckune | B xone npakTuyeckmnx 3aHaTUiA He06X0AMMO:

3aHsATUA 1. BHVKHYTb B CMbICN 11 MOCTAHOBKY BOMpPOCca. YCTAHOBUTL BCE NN LaHHbIE NPUBELEHbI ANS PElleHs
3apayn. Coenatb CXeMaTn4eCKMn PUCYHOK.
2. Kax oyt npakTnyeckyto 3aaqy pewnTb BHavane B 0bwem suae. 10 No3BONUT LeNneHanpasneHHo
MCMoMnb30BaTh (PU3NYHECKUI 3aKOH MO TEME PELIAEMOii 3a8ayn.
3. MpoBecTU YMCNEHHBIE MATEMATUYECKMNE PACHETHI 1 0653aTENbHO NPOBEPUTL PA3MEPHOCTD 1
NpPaBLoMoL0OHOCTb NONYYEHHbBIX (PU3UYECKMX BENNYMH.

3AE
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| llabopaTopHble paboTbl

paboThbl Mepen npoeeneHuem nabopaTopHoi paboTbl 0653aHbI 03HAKOMUTLCS C TEXHUKOM 6€30nacHOCTH Npu
BbIMNOMHEHWNW AAHHOM PaboThl 1 METOANYECKUMU YKa3aHUsaMU K paboTe. MNpy BbINONHEHUN
nabopaTopHbIX paboT HeobXxoamMMo:
1. CchopMynupoBaTthb LieNb 1 3aa4u BbINONHAEMOl paboThl
2. Ykasatb B OT4ETE CXEMY YCTAHOBKU 1 pacckasaTtb NPUHLMN ee OeNCTBUS
3. 3anucatb pesynbTaTthl M3MEPEHW B Tabnuue 1 onpenenutb paboyre opMynbl pacyeToB
4. ObpaboTaTb pe3ynbTaTbl UBMEPEHUA CornacHo pabounx YopMyn 1 NPeACTaBUTb faHHbIE B BUAE
rpacoukoB, Tabnul, (MPUBETCTBYETCS MCNONb30BaHME Nporpamm 06paboTkn aKCneprMeHTanbHbIX
namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHnii
5. CocTaBnTb BbIBOALI MO UTOraM BbIMONHEHHO paboThl. [poBECT CPaBHUTENbHLIA aHanu3 ¢
TEOPETUHECKNMU AaHHBIMU
6. Mo ntoram BbINONHEHNS PaBOTbl COCTABUTL OTHET MO BbileyKa3aHHbIM MyHKTaM (NPUBETCTBYETCS
HanevyaTaHHbIA BapuaHT).
7. OTBETUTb Ha TEOPETUYECKME BONPOCH NO TeMe paboThl.

camocTosi- | B xonme camocTosiTenbHon paboTbl HEOBX0AUMO:

TenbHas 1./13y4nTb OCHOBHYIO 1 OOMOMHUTENbHYIO NUTEpPaTypy Mo TEME.

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHbIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekomMeHOoBaHHbIe NpenonaBaTeneM afekTpoHHble 06pasoBaTefibHble PECYpPCh,
npeseHTaumm no n3yyaemblM pasnenam pusnkun.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCNepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
hmanyeckune 3akoHbl B Npupoae.
5. B cnyvae Bonpocos no usydyaemomy mMatepuany- obpalarbcs K npenonasarento 3a
pasbsACHEHUSMN.

TecTnpoBaHue | TecTMpoBaHne 1 NMCbMeHHas paboTa

1. MNepen pelleHreM 3aaHnii peKoMeHyeTcs NOBTOPUTb COOTBETCTBYHOLLYIO TEOPMIO MO y4ebHMKaMm
WA KOHCNEKTY, 3anncaHHOMYy Ha NEKLIMOHHBIX 3aHSATUSIX, MPOCMOTPETL OCHOBHbIE (DOPMYJIb U 3aKOHBI
B A@HHbIX METOMYECKMX YKA3aHUSIX, NPUMEPbI PELLEHNS 3aAa4y, PACCMOTPEHHbBIX HA NPaKTUYECKMNX
3aHATUSIX.

2. MpurcTynas K peleHnto 3aaHuns, Heo6X0AMMO KPaTKO 3anucatb ero ycnoeume, u (ecnu
HeobxoaouMo) caenatb pUCyHOK. PelleHne cHavyana cnefyet ocywecTBmTb B obliem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYYUTb PACHETHYIO POPMYNY 1 3aTEM NPOU3BECTU YUCNEHHBIA pacyeT B
eaunHuuax CU. MNocne aToro Hy>XHO CPaBHUTb NOMYYEHHbI OTBET C BapMaHTamu oTeeTa. Ecnm oteeThl
He coBnanu, To HeOHX0AMMO NPoAHANM3MPOBaTh PELIEHWE 3aAaHUS, YTOUYHUTD NPaBUIbHOCTb
BbIOpaHHbIX (POPMYN 1 3aKOHOB, a 3aTEM UCNPaBUTb OWNOKN.

3. O6513aTEeNbHO BLINOMHEHNE AOMALWHMX MPAKTUYECKUX 3aAaHNiA ANS YCNELWHOro NPOXoX AeHWs
TECTUPOBAHUS N HANUCAHUS MUCbMEHHbIX (KOHTPOMbHBIX PaboT).

[MoaroToBka K aK3ameHy (3a4eTy)

1. O3HaKOMNTbLCS C NepeYHeM BOMPOCOB AJ151 9k3aMeHa (3ayeTa)

2. BHMaTenbHO NpounTaTth U OCMbLICIINTL PEKOMEHA0BAHHYIO NUTEPATypy, KOHCNEKT nekunii. Belyuntb
BCE ouanyeckune oopMysbl N0 NPONAEHHBIM TEMAM

3. Ok3aMeH (3a4eT) No PM3uKe NPOXOANT B MUCBMEHHOI OOPME M AOMXKEH CoAepXaTh:

- onpeneneHne 0OCHOBHBIX (PU3NYECKMX BENIMYMH (B aHANUTUYECKOW U TEKCTOBOMN (DOPME);

- NSl BEKTOPHbIX BENMYUH OOMXHbI ObITb ONpefeneHbl Kak Moayfb, Tak U HanpaBneHue;
-DOPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKM (B aHANMTUYECKOM 1 TEKCTOBOW hopMe); MPU 3TOM
HeobXxoouMo faTb onpeneneHne hn3NYeCKMX BENNYUH, BXOASIWMX B (OOPMYIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSAKOLWMIA OTBET HA BOMPOC

5. PelleHve 3aay cHavana cnefyet ocywecTBmTb B 0buieM Buae (B OykBEHHbIX 0603HAYEHNSAX),
MONy4YNTb PACYETHYO POpMyny 1 3aTeEM NPOU3BECTU YUCNEHHBI pacyeT B eauHuuax CA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet MoaroToBka kK 3a4ety

1. O3HaKkoMNTbLCS C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO npoYnTaTth U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyynTb
BCE bM3n4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. 3ayet no comsrke NPOXOANT B MUCbMEHHO ChOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOWN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMynNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYecknx BENUYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHAa; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

5. PeweHune 3anay cHavYana cnemyet ocylwecTBuTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHYO OOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

3K3aMeH MoaroToska K aKk3aMeHy

1. O3HaKOMMTLCS C NEpPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMaTenbHO NpoYnTaTth U OCMbLICTIUTL PEKOMEHA0BAHHYIO UTEPATypy, KOHCNEKT nekunit. Belyuntb
BCe om3nyeckne oopmysibl MO NPONOEHHBLIM TEMaM

3. OK3ameH No hr3nKe NPOXOAUT B MUCbMEHHOW (hOpME 1 OOMKEH COaepXaTb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPeneneHbl Kak MoLynb, Tak Y HarpaBneHue;
-OOPMYNIMPOBKY OCHOBHbIX 32KOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

5. PeweHune 3anay cHavyana cnegyeT ocywecTsuTb B 0bwem Buae (B OykKBEHHbIX 0603HAYEHUSAX),
NONMYy4YNTb PACYETHYIO POPMYNY 1 3aTEM NPON3BECTU YUCTEHHBIV pacyeT B eguHuuax CA.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

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

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayautopus.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE NPUMEHSIOTCS Cnepytowmne MeToAbl U TeXHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

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

- co3gaHue BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

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

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbIM nnaHoM no HanpasneHuo 21.03.02
"3eMneycTpoNCTBO 1 KagacTpbl" 1 NPoduio NoAroToBkM "YnpasneHne HeaBnXUMOCTbIO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 21.03.02 - 3emMneyCcTponcTBO U KagacTpsl

Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHUs: 04HO-3a04Hoe
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

Hanpasnenune nogrotosku: 21.03.02 - 3emMneycTponcTBO U KagacTpsl
Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHUs: 04HO-3a04Hoe

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 18 na 18. Bl YHH

ARl | AL O



