MporpamMma aucumnnmHbl "®nsuka”; 15.03.02 "TexHonormyeckmne MawmHbl 1 06opynosaHue".
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OTneneHne MHPOPMALMOHHBIX TEXHONOTIA U SHEPreTUYECKUX CUCTEM
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Mporpamma omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

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 omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-4 MOHNMAaHWEM CYLWHOCTU N 3HaYeHNs nHcpopmaLmm B pa3sBMTMN COBPEMEHHOIO

o6LwecTBa, CNOCOBHOCTLIO NonyyaTh U 06pabaTbiBaTh MHOPMALMIO U3 PA3INYHbIX
MCTOYHVKOB, FOTOBHOCTBIO MHTEPMPETNPOBATL, CTPYKTYPMPOBATD Y OGOPMIISITH
MHCpOpMaLMio B [OCTYMHOM ANS APYrvX BUOE

MK-5 CNOCOBHOCTBIO NPUHMMATL y4acTue B paboTax No pacyeTy U NPOeKTMPOBAHNIO
netanei 1 y3nos MawMHOCTPOUTENBHbBIX KOHCTPYKLUIA B COOTBETCTBUM C
TEXHUYECKMMMN 3a0aHNSIMU U MCMONb30BAHUEM CTAHOAPTHBIX CPEACTB
ABTOMATU3aLMMN NPOEKTMPOBAHNSA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- OCHOBHbIE 3aKOHbI U MPUHLMMbI, YNPABASIOWME NPUPOLHBIMUA SBIEHNSIMU 1 NMPOLLECCaMU, Ha OCHOBE KOTOPbIX
paboTarT MalVHbI, MEXaHW3Mbl, annapaTtbl ¥ NPMOOPbI COBPEMEHHOMN TEXHUKM;

- TeopeTnyeckmne OCHOBbI, 3aKOHbl 1 MOLOENN CpI/ISI/IKI/I, HeobxoOMMble A1 OCBOEHUS rmopasnn4eckmnx MaluvH,
rmoponpmneoanoB 1 rmoponHeBMOABTOMATUKN, NCNONb3yA TEOPUIO N METOLbl CDYH,EI,aMeHTaHbeIX HayK, B TOM 4yucne,
prH)J,aMeHTaJ'IbeIX pas3nenos (*)I/I3I/1KI/1 - MEXaHNKW, TepMOONHAMUKIN, SNEKTPOANHAMUKN, ONTUKWN, KBaHTOBOM (*)I/I3I/IKI/I;

- 3aKOHbl 1 MOLENU (PUINKKN ONS MHXEHEPHbIX PacyYeTOB B MPOoLECcCce NPOeKTUpPoBaHNS geTanen n y3nos
MaLWmHOCTPOMUTENbHbBIX KOHCTPYKLUWIA B COOTBETCTBUN C TEXHNYECKUMWN 3a0aHUSAMUN U UCMNOMIb30BaHWEM CTaHO4APTHbIX
cpencTs aBToMaTmndaunn NpoeKTnpoBaHUA.

JonxeH ymeTb:

- ICNONb30BaTb OCHOBHbIE NMPUEMDbI O6pa6OTKI/I 3KCNepuMeHTalibHbIX OaHHbIX N pelaTb TUMNOBblE 3ana4vun no
OCHOBHbIM pa3genam ou3nKKn, UCNoNb3ya MEeTOObl MaTeEMaTN4eCckoro aHannaa;

- MPUMEHSITb COBPEMEHHbIE (PM3NYECKME METOLbI 1 SKCMIEPUMEHTANbHYIO annapaTypy UCCnenoBaHuUs, NO3BONSIOWME
OCBOUTb rMpaBAMYECKUE MALWWHbI, TMAPONPUBOLbLI U FTMAPONHEBMOABTOMATMKY, UCMOMb3Ys TEOPUIO 1 METOAbI
hyHOAMEHTaNbHbIX HAYK, B TOM YMCne, PyHOAMEHTAMNbHbBIX PA30enoB U3MKN;

- MTPUMEHATb oU3n4eckne Modenn K rmgpaBsnnyeckum MallnHam, rugponpuesonam v ruaponHeBMoaBToOMaTuKe, NMpu
pacyeTax n NnpoekKTnpoBaHn nertanen n y3/10B B COOTBETCTBMWN C TEXHUYECKNMIN 3a0aHUAMU N NCMNO/Ib30BaHNEM
CTaHOapTHbIX CpencTs aBToMatndauunin.

JlonxeH Bnanetb:

- MeToaMu aKCcrepuMeHTanbHoOro uccnenoBaHns B ouamke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
9KCNEPUMEHTA);

- 9KCMEPVMEHTaNbHBIMM HABBIKAMK NMPAKTUYECKOr0 NCMONb30BaHNs IM3UNYECKON N3MEPUTENBHOM annaparypsbl
NMPUMEHNTENBHO K TMAPABANYECKMM MALIUHAM, MMAPONPMBOLAM W MMAPONHEBMOABTOMATUKE, UCMOMNb3Ys TEOPUIO 1
MeToabl (OyHOAMEHTaNbHbIX HAYK, B TOM YMACHE, PYHAAMEHTANbHBIX PA3aenoB U3NKuY;

- METOAMKOM pelleHns 3a8ady no ruapaenmke U ruapornHeEBMoaBToOMaTke, UCNoNb3ysa PyHAaMeHTallbHbIe 3aKOHbI
punaunkn.
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Mporpamma omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- MPUMEHATb Pe3ynbTaTbl OCBOEHUA ONCUNNTNHBI B I'IpO(*)eCCMOHaHbHOIZ neAaATeNlbHOCTW.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oncumnnmHa (Mogynb) BkAtoYeHa B padgen "B1.6.08 ducunnanHbl (Mogynm)" 0CHOBHOWM NpodhecCnoHanbHOM
obpaszoBartenbHoi nporpammel 15.03.02 "TexHonornyeckme MawmHel 1 obopynosaHue (MmapaBnnyeckme MawmHsl,
rMaponp1BOLbl M rMAPOMNHEBMOABTOMATIKA)" M OTHOCUTCA K 6a30B0oI (06WenpodoecCUoHanbHOM) YacTu.

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

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM y4yeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNAMHLI cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 140 4aca(oB), B TOM Yncne nekumm - 52 yaca(os), npakTuieckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi paboTa - 184 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMUMANHBI: 3a4ET BO 2 CEMECTPE; 9K3aMeH B 3 CEMeCTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4yeckuil nnaH KOHTaKTHON U caMoCTOATeNbHOM paboThbl NO AuCLUNANHE (MOAYIIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
N Pa:*,.l:l.ent:| g:;:#:nnMHbl / Cemectp nx T?gﬁgg:)f)omb Camoc;:ﬁsg;nbuaﬂ
Pocun1P2kreckveflaGoparoprse
1 'hl;g)n::HL.KabmsmquKme OCHOBbI 5 6 6 0 12
5 ggxﬁb? MexaHunuyeckne konebaHusi u 5 4 4 0 14
R il I N K. : 1
o o o asa s [o | s : 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
i s [ o] : 20
7 Iﬁ:ﬁ(z BonHoBas u kBaHTOBas 3 8 8 14 50
8. 'h:z)n::HSVI.K(V?CHOBbl KBaHTOBOW 3 4 4 0 50
9. I:J:n; 9. dusuka atoma 1 TBEPLOro 3 > 5 4 5o
o[ [ore 0. Suonca apa s [ 2] : 2

CtpaHnua 4 13 24.




Mporpamma omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

NToro 52 52 36 184

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. Pusnyeckne oCHOBbl MEXAHUKM

OCHOBbI KMHEMaTUKN.

KnHemaTvka noctynatenbHoro ABuXeHns (MatepuanbHas To4ka, CMcTeMa OTCHETa, TPaeKTopms OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE 1 MNONHOEe yckopeHus). KnuHematuka spalwarenbHOro ABuxeHus (yrnosas
CKOPOCTb, YrI0BOE YCKOPEHME, CBSA3b MeXy YrioBO N NUHENHOW CKOPOCTSAMU, paBHONEPEMEHHOE BpalleHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN.

| 3akoH HbloTOHa, MHepLumanbHasa cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb U YCKOPEHME LIEHTPaA Macc.

3aKoHbI COXpaHeHNs B MEXaHNKE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIY CUM0I 1 MoTeHUManbHOM
aHepruen. OQHOPOOHOCTb BPEMEHN. 3aKOH COXPAHEHNS MOTHOW MexaHn4eckon aHeprun. Og4HOPOOHOCTb
NPOCTPaHCTBa. 3aKOH COXPAHEHWS UMMNYyNIbCa MEXAHNYECKOW CUCTEMBI.

MexaHuka TBépHoro tena.

MomeHT cunbl. MomeHT umnynsca. KnHetudeckas sHeprus spaieHns. MoMeHT nHepumn. Teopema LWtenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKW BpallaTelbHOro ABUXEHNS TBEpAOro Tena. M3oTponHOCTbL NPOCTpaHCcTBa. 3aKoH
COXpaHeHnst MOMeHTa MMMynbca.

PensituBmcTtckas mexaHuka.

2 noctynarta CTO. MpeobpasoBaHne JTopeHua 1 CneacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaweHne OMHbl. 3aKoH
cnoxenus ckopocteii B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHu4yeckune Kone6aHus N BONHbI

MexaHuyeckue konebaHus.

CBoboaHble rapMoHMYeckue HesaTyxatowme konebarms. CnoxeHne rapMmoHudeckunx konebanuii. CeoboHble
3aTyxatowme konebaHus. BolHyxaeHHble konebaHus. Pe3oHaHc.

MexaHun4yeckue BOMHbI.

XapakTeprcTnKM MEXaHUYECKMX BONH. YpaBHeHWe beryuiei BonHbl. CTos4me BONHbl. BonHoBoOe ypaBHeHMe. MnoTHOCTb
sHepruwn. MNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasa cousuka u TepmognHamMmka

MonekynsipHo-kuHeTnyeckas teopust (MKT) naeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNSA naeanbHOro rasa.
dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa cBoboaHoro npobera Monekyn.

®yHKUMKM pacnpeneneHus Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopocTtam. PyHkuma pacnpeneneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn ceoboabl Monekyn. AguabaTunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3NeKTPUYEeCKUN ToK

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcartop. MNpoBoaHuKuN.

OneKkTpuyeckoe nosne B BELLECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. NMonapunsosaHHoCTb. Teopema [Taycca ong guanekTpuka.
ONeKTPOEMKOCTb. SHEPrnsa NEKTPMUHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.
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Mporpamma omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

Cuna n NnoTHOCTb Toka. 9.4.C. UCTOYHMKA Toka. HanpsxeHue Ha ydacTtke 1-2. 3akoHbl OMa anst 0LHOPOLHOrO U
HEOLHOPOAHOrO y4aCTKOB B MHTErpanbHoi 1 audpdoepeHumansHoi coopmax. 3akoH Ixoyns-JleHua. Mpasuna
Kupxrodpa. 9nekTpmyeckre ToKM B XUAKOCTSIX, radax, B BakyyMe.

Tema 5. dnekTpoanHamuka

MarHuTHOe none B BaKyyMme.

MHaykums mardmTtHoro nons. Cuna AmMnepa. MarHutHbIli MoMeHT. 3akoH buo-CaBapa-/lannaca. Linpkynauuns Bektopa.
Cwnna NopeHua. [lBnxeHne 3apsna B MarHUTHOM Morne.

MarHuTHbIR noTok. Teopema Maycca. PaboTa MarHMTHOro Nonsi. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapapes. VIHoykTneBHOCTL. CaMonHOyKUNS.

MarHuTHOe none B BewecTse.

MarHeTnkn. HanpsixeHHOCTb MarHUTHoro nons. Linpkynsuns Bektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHeprus MarHUTHOro Nons.

OcHoBbI TEOPUM BNEKTPOMArHUTHOrO NOAS.

BuxpeBoe anekTpuyeckoe none. Tok cMeleHns. YpaBHeHnsa Makcsenna B MHTErpanbHoin 1 guddpepeHumanbHom
chopmax, nx gon3anyecknin CMbICH.

Tema 6. BnekTpoMarHUTHbIEe KonebaHus U BOMHbI

OnekTpoMarHuTHole KonebaHms.

HesaTtyxatowue konebaHus. 3atyxatowme konebaHusi. BolHyXaeHHble anekTpuyeckue konebaHus. PesoHaHe Toka.
OneKTpoMarHMTHbIE BOMHbI. ["eHepaums sanekTpoMarHUTHbIX BOSIH. Y paBHEHVe aneKTpoMarHUTHbIX BOMH. ['padouyeckoe

n306paxeHne aNeKTPoMarHnTHol BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONH. BonHoBoE ypaBHeHMWe ©
CKOPOCTb PacrnpoCTPaHeHWst 3aNEKTPOMAarHUTHbIX BOMH. Lkana anekTpoMarHuTHbIX BOSH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeta ot
pasnnyHbIX 06 EKTOB.

Oundppakuns ceeta.

MpwHumn lMNoireHca-dPpeHens. Meton 3oH PpeHens. Oudppakumu Operenst n dpayHrogpepa 0T pasnuyHbIX 06 BEKTOB.
PaccesHue csera.

Mongpusauns n gucnepcums ceeta.

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

Tennosoe n3nyyeHue.

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

doToapdpekT. ekt KomntoHa. [asneHume ceeta.

3akoHbl BHeWHero gootoadpdpekTa. YpaBHeHne DiiHwTenHa ana dpotoadbdoekta. MNpumeHeHns potoadpdoekta. SdpcpekT
KomntoHa. Macca v umnynbc gootoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MEXaHUKM

OCHOBHblE NONOXEHNS KBAHTOBOW MEXAHWKM.

Mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTein MenzeHbepra. Obwee ypasHeHve LWpeanHrepa. BonHosas
PyHKUMS. YCNOBKS, HaknaapiBaeMble Ha BOMHOBYIO PYHKLMIO. YCNnoBme HopMmpoBkiM. CTaumoHapHOe ypaBHeHne
WpeanHrepa.

L BrxeHne cBOBOLHOM YaCcTULLbl. DNEKTPOH B OAHOMEPHbIA NOTEHUMANBHON SMe. TyHHENbHbIA 9¢0heKT, KBAHTOBbIN
ocumniaTop.

Tema 9. Pusunka atoma u TBepaoro Tena
KeaHTOBas Teopusa atoma.
Moctynatbl Bopa. OnbiT ®paHka u Nepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, SHEPrns, CNekTp

n3nyyeHns. AToM BOLOpPOAA B KBAHTOBOW MEXaHWKe: KBAHTOBbIE YMCa, CNEKTP U3fy4yeHus, npaeunna otbéopa, CrvH
anekTpoHa. ®epMnoHbl 1 6030HbI. MpuHuMn Maynwn. MNepuoanyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®du3uKa sppa N aneMeHTapHbIX YacTul,

XapaKTepI/ICTI/IKI/I a4pa. 3Heprv|;| CBA3M Agpa. ,ﬂeq.)eKT maccol. Mogenu anpa. PannoakTtueHoe n3ny4yeHme n ero snabl.
I'Ipae.vma cMelleHns. 3akoH pannoakTuBHOro pacnaga. Peakunn neneHusa n cuHTesa anep. l'|eTpre Tnna
pyHOaMeHTanbHbIX B3aMMOOENCTBUI 3NIEeMEHTapPHbIX HacTul,. AHTNYaCTUUbI. KHaCCI/ICpI/IKaLI,I/IH 3NIEMEHTAPHbIX YacTunu.
['Mnotesa o KBapkax.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctosTenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO0 paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU pPecypcamm, BKIoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

HOuctaHunoHHoe obpasoBaHue KPY. duanka. BonHosas u keaHToBasi onTtuka. OCHOBbI KBAHTOBOW MeEXaHUKW. dunsmka
artoma v TBepaoro Tena. Pusmka sapa n snemeHTapHbix Yyactuu. Astop 9OP: WanxynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

JuncTaHumnoHHoe obpasoBaHme KDY. dunsmka. Hactb 1. JIeKUMOHHBIM Kypc no aucumnnuHe "®dusmka". Hactb 1.
MexaHuka. MonekynapHas domauka n tTepmoguHammka. Astopbl OP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

LuncTtaHumoHHoe obpasoBaHne KPY. dusmka. yactb 2. dnekTpocTaTmka. INeKTpudeckunii Tok. dnektpoamHammka. ABTop
OO0P: IOHycos H.B., CtpawnHckuin H.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmniinHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWEM 3TanoB UX oopMMpPOBaHMS B NpOLLECCEe OCBOEHUS 06pa3oBaTe/ibHON
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMble
dran KOMNETEeHLIM TeMmbl (pa3penbl) AUCLUUNNUHBI
CemecTp 2
TeKyLLMi KOHTPO/1b
1. dunsnyeckmne 0CHOBbI MEXAHUKMN
1 Kgg;gganaﬂ OriK-4 , MK-5 2. MexaHn4eckune konebaHms 1 BOMHbI
P 3. MonekynsapHas counauka n TepMoanHamuka
lNncbMeHHoe 1. Pursnyeckme 0CHOBblI MEXAHUKMN
2 |oomawHee 3apaHune [OK-7, TK-5, OlK-4 2. MexaHun4eckue konebaHns 1 BONHbI
3. MonekynsipHas cmsvka n TepmognHammka
1. dn3nyeckme oCHOBbI MEXAHUKN
3 [TectuposaHue OK-7, OrK-4 2. MexaHunyeckune KkonebaHusl 1 BONHbI
3. MonekynsipHas comanka n TepmoanHammka
3ader OK-7, OlK-4, INK-5
Cemectp 3
TeKyLLMI KOHTPO/Tb
4. dnekTpocTaTrka 1 aneKTpU4ecknii ToK
5. OnekTpoanHammka
6. OnekTpoMarHUTHble konebaHus 1 BOSHbI
1 Kgg;gganaﬂ OrK-4 , MK-5 7. BonHoBasi n kBaHTOBAas ONTMKa
P 8. OCHOBbI KBAHTOBOW MeXaHUKn
9. ®usmka atoma 1 TBepOoro Tena
10. duamka sopa v SNeMeHTapHbIX YacTuL
4. dnekTpocTatuka u anekTpuYeckmin ToK
5. OnekTpoanHammka
J1 TOPHbI
2 :ggfj OpHBIE OriK-4 6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
P 7. BonHoBas n kBaHTOBas onTtuka
9. ®usuka atoma 1 TBEPJOro Tena

CrpaHnua 7 13 24.
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ddopMa KoHTpons

OueHnBaemble

8. OCHOBbI KBAHTOBOI MEXaHWKK
9. dusmka atoma u TBEpAOro Tena

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
4. dnekTpocTatuka n anekTpuYeckmin ToK
5. OnekTpoanHammka
lMucbMeHHoe 6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
3 |oomawHee 3apaHune [OK-7, MK-5, OlK-4 7. BonHoBas n kBaHTOBas onTuka

10. Pusmka s4pa 1 SNEMEHTapHbIX YacTu,

Sk3aMeH

OK-7, OlNK-4, NK-5

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nuyHbIX atanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpOns
OTnnYHO XopoLuo Y nosn. Heyan.

CemecTp 2

TeKyL i KOHTPONb

KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINMONHEHbI  (3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3adaHuii. MpwucyTcTtytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposBneHsbl owmnékm. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpoOBaH  |ypoOBEHb BNadeHNs MposiBneHsl
CnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kme CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCOBHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSTb 3HAHUSA U [yMEHWS K BbIMONIHEHWIO

NPUMEHSTb 3HAHNSA U |yMEHWS K BbIMONMHEHWNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BLIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHNIA.

lMncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

nomaiHee BCe 3aaHus. 6orblias YacTb 6onee 4eM HaMoNOBMHY. [MEHEE YeM HaMoNoBUHY.| 2

3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKUI YPOBEHb MpucyTtcTeytOT cepbEésHble oWmnbKy. HeyLOBNETBOPUTENbHbIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHWs
MposiBneHsbl owmn6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCX0AHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CnocobHOCTM XOPOLWWA ypOBEHb maTtepuanom. HeLoCTaTo4Hble
NPUMEHSTb 3HaHUA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWs1 K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWNIO

NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWS K BbIMNOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHui.

TectupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpPaBuNIbHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 3
3auTteHo He 3auteHo

3auert Ob6yuatowwmitica obHapyXun 3HaHne OCHOBHOro  |OByyatrowmincsl 06HapyXunn 3Ha4UTeNbHbIE
yuyebHO-NporpaMMHOro matepuana B 06beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobX04MMOM Ans fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl MO CreumnanbHOCTH, NPVHUMAManbHble OWNBKK B BbINONHEHWUN
CMpaBuUnCs C BbINOMHEHNEM 3aaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMon 3agaHuin n He
npeayCMOTPEHHbIX MPOrpaMMoi AUCUMNAUHBL.  |CNOCOBGEH NPOAONXUTL 0ByYeHMEe Unu

NPUCTYNUTb NO OKOHYaHWM yHMBEpCUTeTa K
npodpeccroHanbHon nesaTensHocTy 6e3
LOMNOMNHUTENbHbIX 3aHATWUIA NO COOTBETCTBYHOWEN
AVCUMnInHe.

Cemectp 3

TekyLLUA KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CtpaHunua 8 13 24.

o



Mporpamma omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂaHVIﬂ BbIMO/THEHbI
nomalHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. |-|p09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!1&HVII7|.
KOHKPETHbIX 3a0aHWIA.
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cucTeMaTtmyeckoe n
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepuwana, ymeHue
€B0O6OOHO BbLIMOMHATb
3apaHung,
npenycMOTPEHHbIE
nporpamMmmon, yceoun
OCHOBHYIO nuteparypy 1
3HaKoOM C
OOMNOSTHNTENbHOW
nuTepaTypomn,
peKkoMeHO0BaHHOM
nporpammon
ONCLMNANHBI, yCBOWUN
B3aMUMOCBS3b OCHOBHbIX
NOHATWIA ONCLMNANHBI B
MX 3HA4YEeHUM ans
npuobpeTtaemoit
npogoeccumn, NPosBMN
TBOpYECKMe
crnocobHocTn B
NOHUMaHWK, N3NOXEHNN
M MCNOoNb30BaHUN
y4ebHO-NPOrpamMMHOro
marepuana.

y4eBHO-MPOorpaMMHOro
mMaTepuana, ycrnewHo
BbINOMHUN
npenyCMOTPEHHbIE
nporpammon 3agaHus,
YCBOWST OCHOBHYIO
nnteparypy,
PEKOMEHO0BaHHYO
nporpammorn
ONCUUNAUHBI, Nokasarn
cuctemMatmyeckun
XxapakTtep 3HaHui no
ANCUUNInHE 1
CrnocobeH K nx
CaMoCTOSATENBHOMY
MOMONTHEHNIO U
0OHOBNEHNIO B X04€
nanbHenwer y4ebHol
paboTbl 1
npodgoeccnoHanbHom
LeaTenbHOCT.

y4ebHO-NporpaMmMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi
LanbHeiwen y4ebbl n
npencrosiwein pabortol
no npodpeccun,
crnpasuncs ¢
BbIMOMHEHNEM 3a4aHUIA,
npenycMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEPaTypoOn,
pPeKoMeH00BaHHOM
nporpammor
ONCLMMANHBI, AOMYCTUN
MOrpewHoCTM B OTBETE
Ha 9K3ameHe 1 npu
BbINONHEHNN
9K3aMeHaLMOHHbIX
3a4aHuii, Ho obnanaert
Heob6x0aUMbIMM
3HaHMAMN oNg nx
yCTpaHeHus nog
PyKOBOACTBOM
npenogasaTens.

B 3HaHMAX OCHOBHOIO
y4ebHO-NPOorpamMMHOro
martepuana, oonycTun
NPUHUUNnanbHble
owunbKM B BbINONHEHUN
npeaycMoTPEHHbIX
nporpamMMor 3afaHnin n
He cnocobeH
npPoaooONXnTb 0by4yeHne
WU NPUCTYNNUTb NO
OKOHYaHMn
yHUBEpcUTETa K
npodoeccnoHanbHom
nesitenbHocTy 6e3
OOMONHUTENBHbIX
3aHATUA NO
COOTBETCTBYHOWEN
aucumninHe.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,

HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce

0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTtp 2

TekyLLniA KOHTPONb
1. KoHTponbHas pabota

Tembl 1, 2, 3
TeMbl:

MNpumepbl 3a8aHnii:
3apava 1. Ban B Buge cniowHoro unnnHapa macco mi1=10 Kr HacaxeH Ha ropna3oHTanbHy OCb. Ha umnnHap HamoTaH
WHYP, K CBOBOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmm ycKopeHueMm a byneT onyckatbcs rups,
€Ccnu ee NpenocTaBnTbL camoit cebe?
3apnava 2. M3 npyxuHHoro nuctoneta 6bin Npon3BeaeH BbiICTPEN BepTukanbHo BBepx. OnpeaenvTb BoicoTy h, Ha
KOTOPYIO NoJHMMaeTcs Nyns Maccoin m=20 r, ecnu npyXunHa xecTkocTbto k=196 H/M Bbina cxarta nepef BbICTPE/OM Ha

x=10 cM. Maccoii npyXuHbl npeHebpeyb.

. Kunematuka marepmnansHoin toukn (OlK-4, MK-5)
. OnHamuka matepuansHoi Toukn (OMNK-4, MK-5)

. MexaHuueckas pabota v aHeprus (OMNK-4, MNK-5)
. MexaHwvka tBepgoro tena (OlK-4, MK-5)
Penatusmcrtckas mexaHuka (OlK-4, MK-5)

. MKT noeanbHoro rasa (OlK-4, INMK-5)
. SBnenus nepeHoca (Or1K-4, MK-5)

. OcHoBbl TepmogmHamukm (OlK-4, MK-5)
. MexaHnyeckune konebaHus (OlNK-4,MK-5)
10. MexaHuyeckue sonHbl (OlK-4, MK-5)

3apgadya 3. PakeTa yctaHoBneHa Ha NOBEPXHOCTN 3eMnu 4ns 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHUMAaNbHOM CKOPOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YOANUTCS OT NMOBEPXHOCTY HAa PACCTOSHWE, PaBHOE
pagnycy 3emnu (R=6,37*10"6 M)? Cunamu, Kpome Cunbl rpaBnTaLMOHHOIO B3aMMOLENCTBUSA pakeTbl 1 3eMnun,

npeHebpeyb.

CtpaHunua 10 ns 24.
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3apaya 4. Konba smectumocTbio V=300 cM2, 3aKpbiTas NPobKoi ¢ KpaHOM, COAEPXUT Pa3peXeHHbIN Bo3ayX. Ons
N3MepeHnsi [aBneHus B Konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYHO FyBUHY U OTKPbINW KPaH, B
pesynbTate Yero B konby Bowna Boaa maccori m=292 r. Onpenennts NepBOHaYanbHOE AaBneHue p B konbe, ecnm
aTMocgoepHoe gasnexme p0=100 kla.

3apnava 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOsIHHOM 06beme A0 fasneHus p2=500 klMa. MocTpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHne AU BHYTpEHHER sHeprumn rasa; 2) CoBeplIeHHyo UM paboTy A; 3) KONMYECTBO
Tennotbl Q, NnepenaHHoe rasy.

3apava 6. Koneco paguycom 30 cm BpallaeTcsl cornacHo ypasHeHuto ¢ = 5-2t+0,2t2. HainTn nonHoe yckopeHue To4ek Ha
oboge Koneca (B M/c2) B MOMEHT BpeMeHI t = 4C OT HaYana oTcYeTa BPEMEHWN.

3apaya 7. [NoTeHumnanbHas aHeprms rpaBMTaLMOHHOrO B3auMOAENCTBMS OBYX OANHAKOBbBIX MatepuanbHbIX TOYEK,
HaxoAsWmXca Ha paccTosaHum 20 M Opyr oT Apyra, pasHa 6,67 Mk X. HeMy paBHa Macca Kaxaow U3 Hux (B T).

3apnaya 8. ToHkuiA cTepXeHb AnuHON 5¢M, maccoin 120r BpalaeTcs BOKPYr OCK, MPOXOAALWEA Yepes LLeHTP Macc 1
nepneH4nKynspHon cTep>XxHio. CyMMapHbIi MOMEHT BHELWHUX Cun paseH YucneHHo 0,001Hm. Haiitm yrnosoe yckopeHue
CTepXHs (pan/c2).

3apayva 9. CKopocTb pensaTMBUCTCKON YacTumupbl nameHunacb ot V1=0,4c no V2=0,6¢ (roe ¢ - ckopocTb cBeTa). Bo
CKONbKO pas yBenuuuncs e€ umnynoc? OTBET OKPYrnvMTb A0 ABYX LUPp nocne 3ansToi.

3apnaya 10. A3oT Maccoit m = 28 r Harpenu Ha 20 rpaaycos, coobwums emy 415,5 [1x Tenna. Yemy pasHa ero MonsipHasi
TennoemkocTb (B Ix/(Monb*K)).

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 1, 2, 3

MNMpumep 3apnaHus.

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C OT Hayana asuxeHus cosepwmno 100 obopoTos. Haitu yrnosoe yckopeHue
Tena (B pag/c2). (OK-7, Ol1K-4, MNK-5)

2. Teno 6poLweHo ¢ NoBepxHOCTU 3eMnu co ckopocTbio 30 M/c nog yriom 60 rpafycoB K ropusoHTy. OnpegenvTe panuyc
KPVBMW3HbI €r0 TPAekTopun B BepxHei Touke. ConpoTuBneHnem Bosayxa npeHebpeub, g = 10 m/c2. (OK-7, OMNK-4, MNK-5)
3. Kakyto paboty Heobxoanmo coBeplwmnTb (B MIX), 4To6bl cXaTyto Ha X1= 3 CM Npy>XUHY ¢ KO3GPULMEHTOM XECTKOCTM
k=200 H/m cxatb no X2= 4 cm. (OK-7, OlK-4, INMK-5)

4. CnnowHom LmanHAp Maccon 5 kr n paguycom 6 cM katutcs 6e3 Npockanb3biBaHUS MO rOPU30HTaNbHOM NOBEPXHOCTM
€O ckopocTbio V = 4 m/c. HalnTu OTHOWEHME ero NOMHON KMHETUYECKOW SHEePrnn K KUHETUYECKON SHEPrMn BpalLeHns.
(OK-7, OlK-4, MK-5)

5. OnekTpoH aBmxetcs co ckopocTbio V =0,7¢ (c- cKopocTb cBeTa). Haintu penaTneBncTCKmin MMMynbC 31eKTpoHa (me =
9,1x10 -31 kr) (B kr*m/c). (OK-7, OlK-4, MNK-5)

6. 7 Moneii rasa paclwmpsitoTcs usotepmuyeckmn ot obvema V1 = 2 n go obbema V2 = 5,4 n. Halit npmpocT sHTponuu
cuctemsl (B Ox/K). (OK-7, OlNK-4, MK-5)

7. B 3akpbiToM cocyne HaxoamTca 20 r as3oTa u 32 r kucnopoga. Paccumtatb n3aMeHeHne BHYTPEHHEN

sHeprun AU npu oxnaxgeHun cmecu rasos Ha AT = 28 K. (OK-7, OlK-4, MK-5)

8. Haiit cpenHtoto onnHy ceoboaHoro npobera (B M) Monekyn azota npu P=1,05x105Ma n T=300K. (OK-7, OlK-4, INMK-5)

9. WctouHuk konebaHuii ¢ nepuonom 0,004 ¢ Bbi3bIBaET B BOAE 3BYKOBYHO BOMHY C ANMHON BOMHbI 5,74 M. HaliTn ckopocTb
3Byka B Boge (B M/c). (OK-7, OlK-4, MNK-5)

10. YpaBHeHne niockoi BofHbl B cpeae 6e3 3atyxaHust umeeT Bua: §(x, t)=5cos(471t - 2x) (cm). HaitTn YacToTy BOnHbI (B
u). (OK-7, Or1K-4, INK-5)

3. TectupoBaHue

Tembl 1, 2, 3

Tembl 1, 2

1. MonoxeHne maTepuanbHO TOYKM B EKAPTOBbLIX KOOPAMHATAX 3a4aHO YpaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHue TpaekTopun Tena B umeeT Bna?.

BAPNAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepuanbHas To4ka OBUXETCS No OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t m/c NonHoe
YCKOPEHMe TOYKM Yepesd 2 CEeKyHbl OT Hayana OBUXEHMS YNCIIEHHO 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 BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM pagunyca S5CM NMEET yrnoBoe
yckopeHue?

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

4. Imnynbc Tena maccoi 50. kr, neTsawero co CKopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVNAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepmanbHas To4ka (Teno Maccoi 2kr) OBUXETCS N0 OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowein cKopoCcTbio
V= 2t M/c HopmManbHas cocTtasnsiowas cunbl eACTBYIOWEl Ha TeNo Yepes 3.CeKyHabl OT HaYana OBUXEHWS YUCTIEHHO
paBHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnn koadbdpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLeecs No HaKNOHHOW nnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET Cuna TpeHns pasHas ?
BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H
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7. KoopavHaTtbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, 306paxXeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. ViImeem Heckonbko Ten 1,2,3,4, HAXOASIWMNXCS HA Pa3HON BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue Tena nMeroT
OOWHAKOBYIO NOTEHLMANBHYIO SHEPru0?

BAPVAHTbBI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n 2

9. Ecnun noTeHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNUYMHA CUbl TAXECTH,
OencTBytolwel Ha Teno pasHa?

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

10. Ban paguycom 5 cM, maccoii40. Kr BpawaeTcs BOKpyr CBOeW ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUNT PaBeH
YynucneHHo 2 HM ,To yrnosoe yckopeHue Bana paBHO?.

BAPVAHTbI OTBETOB: 1) 20 p/c2 2) 40 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 CTepXXHe anuHon 40 cM. MOMEHT uHepumn cuctemMbl oTHocuTenbHo ocn OO' paBeH?

BAPNAHTbI OTBETOB: 1)36x10-4 krm2 2) 30x10-4 krm2 3)13,2x10-4 krM2 4) 18,4x10-4 krm2 5) 64x10-4 krm2

12. Monbli umnuHap Maccor 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3bIBaHUS MO FOPU30HTANIbHOV NOBEPXHOCTH CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KNHEeTUYECKOW SHeprum

NoCTynaTenbHOro ABUXEHUS LEHTPA MAacC K KNHETUYECKON SHEPTM 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) raoe ( X- koopauHaTta 4acTuupl ), TO
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuupbl paBHa?

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 NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

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

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
noBPOTHOCTb cucTeMbl 6nmaka 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 peXmMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii cuctembl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 'y 5) 4,78 'y

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOMHY C ANVMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 4) 1575 m/c 5) 1435 m/c

18. Ecnmn yacTtoTa konebaHuii pasHa 100 My, To ¢ha3oBasi CKOPOCTb BONHbI 61n3ka K?

BAPUVAHTBI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHWe NNoCKoi BOMHbI B cpene 6e3 3atyxaHus MMeeT BuA;

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

BAPVAHTbBI OTBETOB: 1) 2,5 M-1 2) 2 M-1 4) 1 m-1 5) 0,5 M-1

20. doToHHAsA pakeTa ABUXETCS OTHOCUTENBHO 3eM/IM CO CKOPOCTLIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3peHMst 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. Ecnm B 210 r BewecTBa COOEPXNTCS 6 MONe, To MONsipHas Macca BelecTsa paBHa??

BAPUAHTbBI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPELCTABNEHHBIMM B NMPUIOXEHN (oparMeHTamu Tabnuubl MeHaeneesa onpenenvTb Maccy atomMa
(Monekynbl) H2

BAPVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1nsa1.2 monew naeanbHOro rasa cornacHo rpaduky, NpeactaBneHHOMY Ha pPUCYHKE, NPSMOl €3. COOTBETCTBYET
haBsneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 NMa

24. MNpwu HopManbHbIx ycnosusx 3 mons O2 3aHUMaloT 06 bEM PaBHbLIA?.

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NameHeHne Temnepatypbl Ha 50K rasa renns maccoi 4r U3MEHSEeT ero BHyTPEHHIOW SHEPruio Ha... (rad cuntaTb
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 monst CO2 pacwupsitotes B 2,7 pasa npu nocTosiHHo Temnepatype T=2?300 K, To paboTta paclmpeHns 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 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 wm/c, To aT0T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopon 3) aproH4) yrnekucnbiii ras 5) renvi
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29. CpenHsia nnvHa ceobogHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3ppeKTVBHbII
onametp monekynbl 0,35 HM).

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.moneit raza paclwmpsitotcst usotepmuyeckin ot obbema V1 = 2 n o obbema V2 = 5.4 i, To NIPUPOCT SHTPONMU
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 0x/K 5) 74,79 Ox/K

3aver

Bonpochl k 3a4eTy:

1.TpaekTopus. MNepemewenune. CkopocTb. CKOPOCTb B AekapToBon cucteme koopamHar. (OlK-4, MK-5)

2. CkopocTtb. CkopocTb B nonsipHow cucteme koopauHart. (OrK-4, MK-5)

3. CkopocTtb. CpenHasa ckopocTb. MNpoaeHHbii nyth. (OMNK-4, MK-5)

4. YckopeHume. YcKkopeHune B oekaptoBoi cucteme koopanHart. (OlK-4, MK-5)

5. YckopeHue. YckopeHune B cructemMe KoopamHaT, CBA3aHHOM ¢ apuxyuencsa todkon. (OrK-4, MK-5)

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHEHOW 1 yrnoBol ckopocTu. Yrnosoe yckopenue. (OrK-4, MK-5)
7. OnHammka matepuranbHoi Toukn. 3akoHbl HetoToHa. (Ol1K-4, MK-5)

8. nHamuka teBepgaoro Tena. LleHTp macc. 3akoH asuxeHns ueHTpa macc. (OrNK-4, MK-5)

9. Pabota B MexaHuke. (OlK-4, MK-5)

10. KuHeTtnyeckas n noteHumanoHasg aHeprum. (OlMK-4, MK-5)

11. OCHOBHOE ypaBHeHNe AMHaMKKK BpalaTenbHOro ABMXEHNS TBEPAOro Tefia OTHOCUTENbHO HEMOABUXHOMN TOYKW.
(OrK-4, MK-5)

12. OCHOBHOE ypaBHEHNE OMHAMKKMW BpalaTeNbHOro ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOR OCK.
(Or1K-4, MK-5)

13. MOMEHT cunbl, MOMEHT UMMynbca, MOMEHT MHepumun. KuHeTtnyeckas sHeprus spawatowerocs tena. (OlNK-4, MK-5)
14. 3akoHbl coXxpaHeHns (MMnynbca, aHeprum, MomeHTa umnynsca). (OlMK-4, MK-5)

15. MNMpeobpasosaHus koopauHat Fanunes. MpuHumn oTHocuTensHocTu Manunes (OMK-4, MNK-5)

16. MocTtynatbl iiHwTelHa. Mpeobpasosanus koopauHart JlopeHua. (OMNK-4, MK-5)

17. [InmHa n NpoMexyToK BpeMeHn B penatusucTtckor mexaHuke. (OMNK-4, MK-5)

18. MNoHATME 0HOBPEMEHHOCTU B PENATUBUCTCKON MexaHuke. (OlMK-4, MK-5)

19. PenatmsmcTtckuin 3akoH cnoxeHns ckopocteli. (OrNK-4, MK-5)

20. OcHosbl penstusncTckon auHammkm. (OlMK-4, MK-5)

21. B3anMoCBS3b MacChl U 3HEPTM B PeNSTUBUCTCKON MexaHuke. (OlK-4, MK-5)

22. CBoboaHble rapMmoHuyeckmne konebaHus. (OMNK-4, NK-5)

23. 3aTyxatowue mexaHmyeckme konebanus. (OlNK-4, MK-5)

24. BblHyx ieHHble MexaHundeckne konebaHus. (OlMK-4, MK-5)

25. MpopnonbHble 1 nonepeyHble BonHbl. (OlNK-4, MK-5)

26.YpasHeHune BonHbl. (OlK-4, MK-5)

27.®Pa3zoBas ckopocTb BoMHbI. (OlK-4, MK-5)

28. OHeprug BonHbl. Ctosume BonHbl. (OMNK-4, MK-5)

29. Cratmctuyecknii n TepMmoanHaMuyeckuii Metoabl nccneposaHuns. (OrK-4, MK-5)

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHeTUYeckor Teopum (Bbisog). (OlNK-4, IMK-5)
31.CpenHekBagpaTnyHas CKOpocTb. Puanyeckuii CMbicn TepmoamHammnyeckon temnepatypbl. (OlMK-4, MK-5)
32.4ucno crteneHein cBoboabl Monekyn. 3aKOH paBHOMEPHOrO pacnpeneneHns aHeprum no Yucnam cteneHelt ceobonbl
monekyn. (OlMK-4, TK-5)

33. 3akoH pacnpeneneHns MONekyn no ckopocTsM (pacnpeneneHne Makceenna). (OlMK-4, MK-5)

34. PacnpeneneHune BonbumaHna. BapomeTpuyeckas goopmyna. (OlNK-4, MK-5)

35. BHyTpeHHsia aHeprus. Tennota u pabota B TepmoamHamuke. (OlMK-4, MK-5)

36. lNepBoe HaYano TEPMOANHAMUKKI 1 €r0 MPUMEHEHNE K n3oxopryeckomy npoueccy. (OlMK-4, MNK-5)

37. NepBoe Hayano TepMOLMHAMKKU 1 €ro NMPUMEHeHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbich
yHuBepcanbHomn ra3oBoi noctosHHon. (OlMK-4, MNK-5)

38. [NepBoe Ha4yano TepMOANHAMMKM 1 €ro NpUMEeHeHune K nsotepmmyeckomy npoueccy. (OrK-4, MK-5)

39. MNepBoe Havyano TepMOAMHAMUKM U €r0 MPUMEHeHMWe K anmabatudeckomy npoueccy. (OrNK-4, MK-5)

40. OphekTnBHbIA anameTp. CpenHsia anvHa ceoboaHoro npobera monekyn. Bpems penakcauum. (OMNMK-4, MK-5)
41. SlBneHune ondpdpysun. 3akoH Puka. (OlMK-4, MNK-5)

42. SlBneHune TennonpoBofgHocTh. 3akoH Pypbe. (OlK-4, MK-5)

43. SflBneHune BHyTpeHHero TpeHus. (OlK-4, MK-5)

44. Kpyroeble npouecchl. K.I1. 1. Tennosoi 1 xonoannbHon mawnHbl. (OMNK-4, MK-5)

45. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBog). (OlMK-4, MK-5)

46. MNepeas n BTOpas Teopema KapHo. TepmoauHammyeckas wkana remneparyp. (OlMK-4, MNK-5)

47. NpwuBeneHHas tennota. YpasHeHne Knayauyca. (OK-7)

48. SuTponmsa. Ceonctea aHTponum. (OK-7)

49. DHTponus ngeansHoro rasa. (OK-7)
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50. Bropoe Ha4ano tepmoguHammkm. (OK-7)
51. Cratmctuyecknii cMbicn BTOPOro Havana tepmoamHamuki. (OK-7)
52. YpaBHeHue BaH-nep-Baanbca. lMNonpaekn BaH-gep-Baansca. (OK-7)

Cemectp 3

TekyLUA KOHTPONb

1. KoHTponbHas pabora

Tembl 4,5,6,7,8,9,10

TeMbl:

. OnekTpuyeckoe none B Bakyyme. (OlK-4, INK-5)

. OuanekTtpuku. (OMNK-4, rK-5)

. MposogHukn. KonpgeHcatopsl. (OMNK-4, MK-5)

. OHeprus 3apsxeHHbix cuctem. (ONK-4, MK-5)

. OnekTtpuyeckunii Tok. (OlK-4, MK-5)

. MarHuTtHoe none B Bakyyme. (OlK-4, MK-5)

. MarHuTHoe none B Bewectse. (OlK-4, MK-5)

. OnekTpomarHuTHasa nHaoykums. (OrK-4, MNK-5)

. OnekTpomMarHutHole konebanus. (OrNK-4, MK-5)

10. OnekTpomarHnTHble BonHbl. (OlK-4, MNK-5)

11. NHTepdeperums ceeta. (OlK-4, MK-5)

12. Oudppakuus ceeta. (OlNK-4, MK-5)

13. NMonsapusaumsa ceeta. (OlNK-4, MNK-5)

14. ®oToHbI. (OlMK-4, IMK-5)

15. Tennosoe nanyyeHwne. (OlNK-4, MNK-5)

16. Teopus atoma Bopa. (OlK-4, MK-5)

17. dotoadpcpekT. (OrNK-4, MK-5)

18. BonHosble cBorictBa Yactuu,. (OlK-4, MK-5)

19. PagmoakTtneHocTb. (Ol1K-4, INMK-5)

20. fapo atoma. (Or1K-4, MNK-5)

MNpumepbl 3a8aHnii:

3apgaya 1. Tpm ognHakoBbix nonoxmTenbHbix 3apsana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatensHolii 3apsn Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKa, YTOObI cuna NpuUTSXXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CW/lbl B3AMMHOMO OTTaNKMBaHUS 3apsA0oB, HAXOASINXCS B BEPLUNHAX?

3apava 2. lNonoxutensHble 3apagbl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLWMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTOsHMS r2=1 M.

3apgadya 3. OnekTpuyeckoe none co3aaHo AByMs TodedHbiMm 3apsnamun: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsigamu pasHo 20 cM. OnpefennTb HaNPSXXEHHOCTb 3N1EKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha paccTosiHUN
r1=15 c™m OT NnepBoro 1 Ha paccTosiHun r2=10 CM OT BTOPOro 3apsaos..

3apada 4. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 OmM noaknto4eH K MctTo4Huky toka, 9C § kotoporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 Om. Onpenenntb NokasaHune BonbTMETPa ¢ conpoTmeieHnem Re=500 Owm,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLBUXHBIM KOHTAKTOM C CEPELUHON 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHUnomeTpa npu OTKIOYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasieMy Konbly paguycom R=10 cM TeyeT Tok 1=80 A. Haitu MarHuTHyto nHaykumio B B
Touke A, paBHOyLaNEeHHOW OT BCEX TOYEK KOMbLa Ha pacctosHue r=20 cM.

3apnaya 6. Ha ToncTyto CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NAIEHKON, NoKasaTenb NpenoMneHns n2
BelecTBa KOTOpon paeeH 1,4, nagaet HoOpManbHO NapannenbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblit cBeT MakcuMManbHO ocnabneH BcnencTeme HTepdpepeHumm. Onpenenutb TONWKHY d NAEHKU.

3apgadya 7. Ha wenb wrpunHon a=0,1 MM HOpManbHO NagaeT napannenbHblA Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 mMkm). OnpenenuTb WNPKHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, NpoeLnpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWEeNCa HeNOCPeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMIA OT IMH3bl HA PaccTosHUN L=1 M.
3apgaya 8. CteneHb nongapusaummn P yactuyHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakCMMasnibHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaemMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3apaya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH n3nyyaertcs sHeprus
W=83 . Onpenenntb KO3(PMLNEHT TEMNOBOIO U3NYYEHNS € CaAXMN.

3apava 10. [1Ba nCToyHMKa nU3ny4yaloT CBET C AIMHON BONHbI 375HM 1 750 HM. HainTy oTHOWeEHne nmnynbcoB OOTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM UCTOYHUKOM.

2. JlTabopatopHble paboTbi

Tembl 4,5,6,7,9

NabopatopHas paboTta 1. iaydeHne paboTbl anekTpoHHoOro ocumnnnorpadga. (OrnK-4)

NabopatopHas paboTa 2. MNpoeepka 3akoHa OMa 1 n3amepeHne yaenpHoro conpotmsnermus. (OMNK-4)

Na6opatopHas paboTta 3. Nay4eHune pacnpeneneHns MarHMTHOro nons BAonb ocu coneHonaa. (OMNK-4)

NabopatopHas pabota 4. OnpeneneHne ropusoHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKLAN
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marHutHoro nons 3emnu. (OlMK-4)

NabopatopHas paboTta 5. N3y4eHue saTyxatowmx konebanuii. (OMNK-4)
Na6opatopHas paboTta 6. N3ydeHune penakcaumoHHbIx konebaHuit. (OMK-4)
NabopaTopHas pabota 7. N3yueHune ondppakuum ceeta. (OrNK-4)
NabopatopHas paboTa 8. Nay4eHune 3akoHOB TennoBoro nanydeHus. (OrNK-4)
NabopatopHas pabota 9. MayyeHne siBneHns gootoadpgoekTa. (OrMK-4)
Nab6nopatopHas pabota 10. CnekTp atoma Bogopoaa. (OMNK-4)
NabopatopHas pabota 11. O3HakomneHve ¢ paboToii razosoro nasepa. (OMK-4)
3. NMucbmeHHOe pomallHee 3apaHve

Tembl 4,5,6,7,8,9, 10

MNpumep 3apnaHns.

1. Ha HemMarHuTHbI Kapkac coneHonga cevyeHnem S B 0aMH cnoi HamotaHbl N BUTKOB NpoBonoku. nnHa coneHonpa
pasHa ¢. Haintu nHoyktneHocTb L (B MITH) atoro coneHoupa. (OK-7, OlK-4, MNK-5)

2. B marHutHom none ¢ nHaykumeii B pasHoMepHo Bpalaetcs pamka u3 N BUTKOB npoBonoku. Nnowanb pamku pasHa S,
yrnoBasi CKOpOCTb BpalleHns pasHa w. HanTn MmakcmmanbHyto 3.4.c. Ei,max (B B) uHaykuumn, BO3HMKaIOWYO B 3TOM
pamke. (OK-7, OlK-4, MK-5)

3. Mo coneHomay ¢ yncnom suTkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes nonepeyHoe ceveHre coneHonaa paseH P.
Hawntu nHoyktneHocTb L (B MkITH) atoro coneHounga. (OK-7, OlK-4, MNK-5)

4. Cuna Toka B KaTywke NHOyKTMBHOCTW L paBHOMepHO yBennymeaeTtcs Ha Al 3a Bpemsa At. Haiitn cpenHee 3HadveHune
3.4.c. camouHaykumm Es (8 MB). (OK-7, OlK-4, MK-5)

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTLIO L cuna Toka nameHsetcs no 3akony I= 5t (A). Hantu a.4.c. caMonHOyKuum
Es (8 B). (OK-7, OlK-4, MK-5)

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHre R, cuna Toka ymeHblwaeTcs cornacHo rpadumky. Hamtm
WHBYKTMBHOCTL uenm L (B H). (OK-7, OlK-4, MNK-5)

7. HanpsaxeHHocTb marHntHoro nons H= 100 A/M, niaoykums B = 0,2Tn. HainTu nnOTHOCTb SHEprum MarHUTHOro nons (B
Ox/m3). (OK-7, OlK-4, MK-5)

8. B nnockom Bo3aylHOM (€=1) KOHAEHCATOpEe ANEKTPUYECKOe CMeLLeHNe MeHseTcs no 3akoHy D=at . Haiitu nnotHoCcTb
TOKa cmeweHuns jemew. (B A/m2). (OK-7, OlK-4, MK-5)

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOSIOKN. VIHAYKLIMA MAarHUTHOMO NONS BHYTPW
coneHomga npu cune toka | pasHa B. Haintn nHayktueHocTb L (B MITH) aToro coneHomgpa. (OK-7, OlNK-4, MK-5)

10. ConeHong nHOyKTMBHOCTbLIO L conepxmnT N BUTKOB MPOBONOKW. HanTn MarHUTHbIA NOTOK Yepes nonepeyHoe ceveHne
coneHonga ® (B MkB6) npu 3apaHHoin cune Toka I. (OK-7, OlMK-4, MK-5)

Ok3ameH

Bonpochbl k ak3ameHy:

Bonpochbl k ak3ameny:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHns an. 3apsaa. 3akoH KynoHa. HanpsxxeHHocTb an. nons. MpuHumn
cynepno3avummn nonen. (OlK-4, MNK-5)

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSAXEHHOCTW 1 NoTeHumMana an. cratudeckoro nons. (OrK-4, MK-5)
3.9nekTpuyeckunii aunonb. Pacyet an. nong gunons. (Or1K-4, MNK-5)

4. Cunosble nnHMK 3. nong. MNoTok BekTopa HanpsixeHHocTn an. nons. (OMNK-4, MK-5)

5.Teopema OcTporpanckoro-laycca v ee NpMMEHEHMNE K BbIYUCNEHNIO HANPSXXEHHOCTU NOAS OT BECKOHEYHOM
onHopogHo3apsxeHHow nnockocTu. (ONK-4, MK-5)

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSXXEHHOCTU NOMSt OT 6ECKOHEYHON HUTK.
(Or1K-4, TK-5)

7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCNIEHMIO HAMPAXEHHOCTU NONS METANNNYECKOW CApepbl.
(Or1K-4, MK-5)

8. On. none B auanekTpukax. [onsapHble n HenonsapHbIe MoNeKynbl. M. AUMNONb BO BHEWHEM OOHOPOAHOM 3. Mone.
(Or1K-4, MK-5)

9. MNonsipm3auns oUaNeKTPMKOB: OPUEHTaLMOHHAS U AedopmaumoHHas. Bektop nongpusauunn. Cea3b Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3apaaoB 1 BekTopom nonspusauun. (OlNK-4, MK-5)

10. HanpsixeHHOCTb 3. nons B ananekTpuke. Teopema [Maycca ong an. nons B auanekTpuke. dnanektpuyeckas
npoHMLaeMocTb 1 ee douandeckuii cmoicn. (OlNK-4, MK-5)

11.MpoBooHvkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOLHUKA W HA €r0 MOBEPXHOCTK).
(Or1K-4, MK-5)

12.CBA3b MeXay HaNpsSXEeHHOCTbIO 3/1. NONS Y MOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTBIO 3aps40B.
(Or1K-4, MK-5)

13. OnekTpoemMkocTb NpoBoaHMKOB. KoHaeHcaTopbl. CoeauHeHne koHaeHcatopos. (OrNK-4, MK-5)

14.9Heprnga an. nons. SHeprus CUCTEMbl HEMOABUXHbIX ToYeYHbIX 3apanos. (OlMK-4, MK-5)

15. DHeprusa an. nons. dHeprus 3apsixeHHoro nposogHuka. (OrK-4, MK-5)

16. INoCTOAHHbIN 3N. TOK, €ro XapakTepucTkm u ycnoens cywectsosaHus. (OrNK-4, MK-5)

17. MocTosHHbIA 31. ToK. 3akoH Oma ans uenwu. (OlMK-4, MK-5)

18. MNocTosaHHbIN 3n. ToK. 3akoH OMa B andpdbepeHumansHoin gopme. (OlNMK-4, MK-5)
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19. OnekTpoNpPOBOAHOCTb METANNOB. SKCNEepUMEHTaNnbHOEe A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.
(Or1K-4, MK-5)

20. Knaccuyeckas Teopus aneKTponpoBoAHOCTM MeTannos. BeiBon 3akoHoB OMa u BuaemaHa-®paHua n3 anekTpoHHOM
Teopun. (OlK-4, MK-5)

21. TpyaHocTn Knaccuyeckon Teopumn nposogumoctu. (OINK-4, MK-5)

5.MarHutHoe none B Bakyyme. (Ol1K-4, MNK-5)

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacHera MarHUTHOrO Nons NPsIMoro
Toka. (Orl1K-4, INK-5)

23. 3akoH Brno-Casapa-/lannaca u ero npumMeHeHne ons pacyeta MarHMTHOrO Nons B LLEHTPE KPyroBoro Toka.
24. MarHuTHoe none gsuxyuerocs 3apsga. (OrNK-4, MNMK-5)

25. 3akoH Amnepa. LeiicTBne MarHMTHOro nons Ha asuxywuincsa 3apsaa. (OrNK-4, MNK-5)

26. [1BnxeHne 3apsaxeHHbIx YacTuu B MarHutHom none. (OlK-4, MNK-5)

27. YckopuTenu 3apsxeHHbix Yyactuu. LuknotpoH. (OlK-4, MK-5)

28. OgpgpekT Xonna. (Or1K-4, MNK-5)

29. 3aKOH NOAHOro ToKa A4na MarHuTHoro nons B Bakyyme. (OlMK-4, MK-5)

30. MarHuuTHOe none coneHonaa n topounpa. (OrK-4, MNK-5)

31. PaboTta no nepeMelleHnto NPOBOAHMKA M KOHTYpa C TOKOM B MarHUTHOM none. (OlMK-4, MK-5)

32. MarHuTHOe none B BewecTse. MarHMTHbIE MOMEHTbI aTOMOB 1 3nekTpoHoB. (OINK-4, MK-5)

33. Ouna n napa marHetusm. (Or1K-4, NMK-5)

34. HamarHuyeHHocTb. MarHmTtHoe none B Bewectse. (OMNK-4, MK-5)

35. 3akoH nonHoro Toka ansa marHMTHoro nons B Bewectee. (OlNK-4, INMK-5)

36. ®eppomarHeTukun, ux ceorictea v nx npmpoga. (Ork-4, rNK-5)

37. OnekTpomarHuTHas nHaykums. Onbitel @apages. Npasuno NeHua. (OlK-4, MK-5)

38. OnekTpomarHuTHas nHaykums. Boisog 94C nHAYKLUMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
(Or1K-4, TK-5)

39. NIHaykTneBHOCTb KOHTYypa. CamonHaykuus. BaanmHasa niaykums. (OlNK-4, MNK-5)

40. OHeprus marHutHoro nons. (OrK-4, MK-5)

41. Buxpesoe anektpudeckoe none. (OlNK-4, MNK-5)

42. Tok cMmelleHns. (OrK-4, IMK-5)

43. YpasHeHne Makcsenna n nx aHanus. (Ol1K-4, MK-5)

44. dnekTpuyeckmii konebatenbHblii KOHTYP. CBOOOAHBIE anekTpoMarHuTHble konebanus. (OMNK-4, MNK-5)
45. dnekTpuyeckuii konebatenbHblil KOHTYP. CBOGOAHBIE 3aTyXaloWmMe aNeKTpoMarHnTHble konebaHus konebaHus.
(Or1K-4, MK-5)

46. dnekTpuyecknin konebaTenbHblil KOHTYP. BblHyXAeHHbIe anekTpoMarHuTHele konebanus. (OMK-4, MK-5)
47. CsoricTBa anekTpoMarHutHoix csorcTts. (OlNK-4, MK-5)

48. OHeprus anekTpoMarHutHbix BonH. (ONK-4, MK-5)

49. NanyyeHne anektpuyeckoro aunons. (OrNK-4, MNK-5)

50. lWkana anekTpomarHmTHbIX BonH. (OlK-4, MK-5)

51. PacnpocTtpaHeHue ceeTa Yepes rpaHuuy asyx cpeg. (OlK-4, MNK-5)

52.NHTepdepeHuus ceeta. (OlNK-4, MK-5)

53. KorepeHTHOCTb 1 MOHOXpoMaTnyHocTb. (OlK-4, TK-5)

54. Ycnosue nHteptepeHLUMoHHOro makcmmyma n muHmmyma. (OrlK-4, MK-5)

55.NHTepdepeHuus ceeTa. PacyeTt nHTepdepeHUNOHHON KapTuHbl OT ABYX NCTO4HMKOB. (OlK-4, MK-5)
56.NHTepdepeHumns ceeTa B TOHKUX nneHkax. (OlK-4, MNK-5)

57. Oucbpakuus ceeta. MpuHumn MNonreHca-dperHens. (OlNMK-4, MK-5)

58. MeTon 3oH PpeHens. (OlK-4, MNK-5)

59.Ondbpakung dpeHens Ha kpyrnom otsepcTtuun. (OlNK-4, MK-5)

60.dndopakuns ®peHens Ha kpyrnom gucke. (OlMK-4, MNK-5)

61.0ncbpakuns dpayHrodepa Ha andpakumoHHon pewetke. (OlMK-4, MK-5)

62.dndpakums Ha npocTpaHCcTBEeHHON peweTke. Popmyna Bynbdpa- Bparra (ONK-4, MK-5)

63.ncnepcusa ceeta. SnekTpoHHas Teopusa aucnepcum ceeta. (OlNK-4, MNK-5)

64. Monspuzaums ceeta. (OlMK-4, MK-5)

65.CteneHb nonspusaumm. (OrK-4, MK-5)

66. 3akoH Mantoca. (Ol1K-4, MNK-5)

67.LBoliHoe nyyenpenomneHne. VickycteeHHas ontudeckas aHuaotponus. (OMNK-4, MK-5)

68. TennoBoe n3nyd4eHne n ero xapakrepucTtnkn. 3akoH Kupxrogpa. (OrNnK-4, rNK-5)

69.3akoH CtedpaHa-bonbumana. 3akoH cmelweHns BuHa. (OlK-4, MK-5)

70.I'mnotesa lMnaxka. ®opmyna MNnaxka. (OlNK-4, MK-5)

71.PoToadpchekT.3akoHbl ooToadpgpekTa. (OlMK-4, MK-5)

72.YpaBHeHune DiHwTelHa ons BHewHero dpotoadpdpekTa. (OlK-4, MNK-5)

73. OnbiTbl Jlebenesa. LaeneHue ceeta. (OMNK-4, MK-5)
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74.BonHoBoe 06bsicHeHune aasneHus ceeta. (OlMK-4, MNK-5)

75.KBaHTOBOE 06BbsiIcHEHME AaBneHust ceeTa. (OMK-4, MK-5)

76. 9dbgoekT KomnToHa. (OlK-4, MK-5)

77.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BewwecTtsa. Popmyna ae bpoins. (OlK-4, MNK-5)
78.CooTHoweHne HeonpeaeneHHocTen. CnencTens n3 CooTHoweHun HeonpeneneHHocTen. (OlMK-4, MK-5)
79.BonHoBas coyHKkums n ee ctatuctudeckuii cmoicn. (OMNK-4, MK-5)

80.061wee ypaBHeHue LWpennHrepa. YpaeHeHue WpeavHrepa ons ctaumoHapHbix coctosiHuia. (OMNK-4, MK-5)
81. MprHUMN NPNYNHHOCTM B KBAHTOBON MexaHuke. (OlK-4, MK-5)

82.CeobopHas yactmua. (OrK-4, MK-5)

83.YacTtuua B o4HOMepPHO NpsiMoyronbHon " noteHumanosHom sime". (OlNK-4, MK-5)

84.MpoxoxAeHNe YacTuLbl CKBO3b NOTEHUMANbHbIA 6apbep. TyHHenbHbI adhdoekT. (ONMK-4, MK-5)
85.KBaHTOBbIV rapmoHunyeckuin ocumnnnsatop. (OrNK-4, MK-5)

86. MomeHT nmnynbca B kBaHTOBOWN MexaHuke. (OlK-4, MK-5)

87.AT1om Bonopona. KeaHtosble uncna. (OlK-4, MK-5)

88.0nbIT WTepHa n MNepnaxa. CnvH anektpoHa. CnuHosoe kBaHTOBOE Yucno. (OlK-4, MNMK-5)

89.MprHUMN HePa3NMYMMOCTU TOXAEeCTBEHHbIX YacTumy,. (OlK-4, MNK-5)

90.MpwnHuun Maynu. PacnpeneneHne anekTpoHoB B atoMe no coctosHusM. (OlK-4, MK-5)

91.CnekTpbl aToMoOB U Moneky/n. KombrHaumoHHoe paccesHue ceeta. (OMNK-4, MNK-5)

92.BbiHyxaeHHoe nsnyyeHue. MpuHumn getanbHoro pasHosecus. ®opmyna MNnaxka. (OlK-4, MNK-5)
93.J1azepsl. (OlK-4, MK-5)

94.9nemMeHTbl KBaHTOBOW cTaTucTmku. (OlMK-4, MNK-5)

95. PacnpegneneHne anekTpoHOB NMPOBOAMMOCTY B METAs/E N0 3HeprusM npu abcontoTHOM Hyne. SHeprust depmu.
BnnsHune Temnepatypbl Ha pacnpeneneHve anekTpoHOB NPOBOAMMOCTU B MeTanne no aHepruam. (OlK-4, MNK-5)
96. Teopus TennoemkocTel diHwTelrHa, debas. (OMNK-4, MNK-5)

97. DHepreTuyeckne 30HbI B KpucTtannax. PacnpeneneHue anekTpoHOB N0 3HEPreTnyeckmm 3oHaMm. BaneHTHas 30Ha
30Ha nposoamMocTu. MeTtannbl, AnanekTpuku n nonynposogHukm. (OrK-4, MK-5)

98. MonynpoBoaHWkn.CobCcTBEHHAs 1 NpUMecHast NPOBOAMMOCTL NonynpoBoaHukos. (OMNK-4, MK-5)

99. PaboTa Bbixofa. KoHTakTHas pasHocTb noteHumanos. (OMNK-4, MK-5)

100. KOHTakT 3neKTpOHHOMO M AbIPOYHOr0 NONYNPOBOAHNKOB (P-N NEepexon) 1 ero BoMbT - aMnepHas xapakTepuctuka.
(Or1K-4, MK-5)

101. OcHoBHble cBolicTBa 1 cTpoeHue sapa. (OlK-4, MK-5)

102. SHeprus ceasm aaep. (OrNK-4, MNK-5)

103. AnepHble cunbl. (OMNK-4, MK-5)

104. PagnoaktmeHoCTb. Buabl pagnoaktmsHoro uanydexms. (OK-7)

105.9nemeHTapHble YacTuubl. (OK-7)

106. dyHOoameHTanbHble B3anmogerictens. (OK-7)

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNA 3HaHUA, YMEHUN, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN

B K®Y pelictByeT 6annbHO-peRTUHIOBas CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma KoHTponst - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyooBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUIA, HAaBbIKOB U (UNN) OnbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMTCS B Yachl ayauTopHoi pabotel. Obyyatowmecs
pabota nosyyatoT 3aaHns ons NPOBEPKM YCBOEHWS MPOnAeHHOro MaTtepuana. PaboTa
BbINOMIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTCs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTAYECKUE CMOCOOHOCTY, BafeHmne
METOLaMu, YMEHWSi 1 HaBblKW, HEOOXOAMMbIE LISl BbINONHEHUS 3aaHUIA.

—_
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

MncbmeHHoe
nomalwHee
3agaHne

O6yyatowmecs nomyyatoT 3afaHre Mo OCBELWEHUIO ONPenENEHHbIX TEOPETNYECKMX
BOMPOCOB UKW peleHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO LoMa U
coaétcs npenonasatento. OLeHMBAOTCS BNafeHNe MaTepmanom no TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamm, yMeHUs N HaBblKK,
HeobxoAMMble NS BbINONHEHUs 3a8aHUiA.

20

TectupoBaHue

TeCTI/IDOBaHVIe npoxognT B NMUCbMEHHOMN popme nnm ¢ ncnonb3oBaHMeEM
KOMMbIOTEPHbIX CPenCTB. 06y'-|a+ou4v||7|cq nony4aet onpep,enéHHoe KONnM4ecTBO
TECTOBbLIX 3a4aHnin. Ha BbINoNHEHNe BbloenseTcs pukcmnposaHHoOe Bpems B
3aBUCMMOCTM OT KonmdecTBa 3adaHuii. OueHka BbICTaBNSIeTCS B 3aBUCMMOCTM OT
npoueHTa npasnibHO BbIMO/THEHHbIX 3a0aHui.

10

3auer

3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI.
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3afaHue (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

CemecTp 3

TeKkyL i KOHTPONb

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBOAMTCS B Yackl ayauTopHoi pabotbl. Obyyatowmecst
nonyyaroT 3aaHusi Ans NpoBepPKU YCBOEHUS MpoiiaeHHoro matepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM BUae U caaéTcs npenoaasatento. OueHnBaTcs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKNE CNOCOBHOCTM, BnafeHne
MeTo4aMu, YMEHUS 1 HaBbIKW, HEOOX0AMMbIE AJ1S1 BbINONHEHUS 3a0aHUA.

NabopaTtopHble
paboTbl

B ayamTopum, ocHawéHHON COOTBETCTBYOWMM 000pyLoBaHNEM, Obyyalolwmecs
MPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
06opynoBaHNeM B COOTBETCTBYIOLLEN NPeaMETHON obnacTu.

40

[NMncbMeHHoe
JomallHee
3aaHune

Oéyqaroml/lecg nony4aroT 3agaHne no ocseweHuo OI'Ipe,D,eJ'IéHHbIX TeopeTn4eckunx
BOMPOCOB Unn pelweHnto 3ana-. PaboTa BbINONMHSIETCS MMCbMEHHO fOMa U
cpnaértcs npenogaesaresto. OueHuBatoTcs BnageHne martepunanom no teme
pa60Tb|, aHanuTnyeckne crnocobHoCTU, BnafeHne Metogamu, YMEHUA N HaBblKWN,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.

9k3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS ANCLMMNAUHBI. OK3aMeH
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochkl (3anaHusl) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoeky. OLeHBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OoCBO€eHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin U PeleHNN NPaKTUYECKX 3aaaHniA.

50

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu u npefocTasBneHHbix foctynos HYM KoY,

- B MeYaTHOM BUAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connmnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nnTepatypy Ha aboHEMEHTE NO YnTaTenbckuM bunetam B COOTBETCTBUM C MPaBmUiaMm NoNb30BaHNA

O1bnnoTEKOIA.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHLUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuUTeT". Mpu MCNONb30BaHMM NeYaTHbIX N3naHni GbNNoTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHunini OCHOBHONM nuTepaTypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON 4N OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U MPU N3MEHEHWN KOMMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHouenHnHcKoro nHeTutyTa (ounmnana) KoY.

CtpaHuua 18 ns 24.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Coursera - https://www.coursera.org/

MIT OpenCourseWare - https://ocw.mit.edu/

OpenEDX - hitp://open.edx.org/

?HAUMOHANBbHAA NNATP®OPMA OTKPbITOIO OBEPA30OBAHNA? - https://npoed.ru
HaunoHnanbHbii OTkpbIThid YHuBepcutet ?2IHTYUT? - hitps://intuit.ru/

MopTan ?CoBpeMeHHast undpposas obpasoBatenpHas cpeaa B PD? - https://online.edu.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauuyeckme peKoOMeHpaLmm

nexkuum BecTn koHcnekTupoBaHue y4ebHoro Mmatepuana. Obpalatb BHUMAHUE Ha TEPMUHbI, (OOPMYIMPOBKM,
packpbiBaolwme cogepXaHne TeX Nn NHbIX SBAEHUIA N NPOLECCOB, HAay4YHblE BbIBOAbI 1
npakTuyeckme pekoMeHgaumn. XenatenbHO 0CTaBMTb B paboymx KOHCMEKTax Mossl, Ha KOTOPbIX
henatb NOMETKN N3 PEKOMEHLOBAHHON NUTEpaTypbl, LONONHSAKWME MaTepmnan NPoCnyWwaHHOM
neKumm, a Takxe noayepkueaLe ocobyio BaXXHOCTb TEX UM NHBIX TEOPETUYECKMX MOOXEHWIA.
3apasartb NpenogasaTento YTOYHSAOWME BONPOCHI C LIEMbIO paspelleHmns HEACHbBIX MOMEHTOB.
B03MOXHO npoBeaeHne NEKLMOHHBIX 3aHATUIA C MPUMEHEHNEM OUCTAHLMOHHbBIX TEXHONOMMIA B
obyyeHun. B cnyyae nprumeHeHns B 06pa3oBaTtenibHOM NpoLecce ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX
TEXHONOrniA 0ByvaloLWMecs: N3yHatoT TEOPETUHECKUNIA NIEKLIMOHHbIA MaTepran Ha Crenyrowmnx
nnargpopmax n pecypcax:

- B komaHge "Microsoft Teams";

- B BupTtyanbHon aygutopum.

npakTuyeckme | 1. Ha nepBoM 3aHATUKM CTyLeHTaM npeanaraeTcs nurepaTypa 1 Mmatepuansl B 9N1EKTPOHHOM BUaE O
3aHaTUA rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTOSITENbHON paboTol.

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

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensm bannamu.

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

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 33 MNOCELWEHWEe 3aHSTUI 1 aKTUBHOE y4acTue CTYAEHTOB B

NpPOBeAEHNN 3aHATUIA.

5. BO3MOXHO NpoBefeHue npakTU4eckmnx 3aHATUN ¢ NPUMEHEHNEM ONCTAHLNOHHBLIX TEXHONOMNIA B

obyyeHun. B cnyvae npumMeHeHns B 06pa3oBaTefibHOM NpoLecce ANCTaHLMOHHbBIX 06pasoBaTenbHbIX

TexHonoruii obyyatolmecs BbIMOMHAOT 3a4aHNs NPaKTUYECKNX 3aHSTUIA Ha cneayrowmx nnaTtgpopmax

n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.

nabopatopHble| 1. Ha nepBoM 3aHSTMK CTyAEHTbI pacnpenenstotcs B 6puragbl no 2-3 Yenoseka Ans BbiNONHEHNS
paboTbl nabopatopHbIx paboT, 1 UM onpenensieTcsl nepeyeHb BbiNoHAeMbIX paboT U3 NpencTaBneHHOro

Bbiwe (4.2) cnucka.

2. Mepep BbiNonHeHneM nabopaTtopHol paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOLNYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTam L5t FPaMOTHOrO WX BbINONHEHUS

3. HenocpenctBeHHO nepen BoiNofHeHEM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO

BbISICHEHMIO CTEMEHU X NOATrOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThl C MOCNEDYOWMM

LLOMYCKOM.

4. B cnyyae porycka CTyOEeHTbl, UCMONb3ysl METOAUYECKME YKa3aHNs, [OMXHbI BbINOMHNUTD

npeLcTaBneHHyo nabopatopHyto paboTy v nokasaTtb NPernoaaBaTternto NofyyeHHble

3KCNepVMEHTaNbHbIE faHHbIE.

5. Cnegytowmii aTan - HanncaHne oT4eTa no AaHHoi nabopaTtopHoi paboTe.

6. B panbHewweM OaHHbIA 0TYET NpeacTaBmTb Npenonasarenio v 3amnTuTb.

7. B 3aBMCUMOCTM OT 3HaHW CTyeHTa NpenoaasaTtenb BuicTaBnset 6ann 3a jaHHyo paboTy.

8. BoamoxHa 3awumTa nabopaTtopHbix paboT B peXuMe oOHNnainH unm caada otyeTta 6e3 3awmTbl Yepes

pa3MelleHne Ha nnatgopme 0byyYeHNs C MPUMEHEHNEM ANCTAHLIMOHHbBIX TEXHOMNOMMi B 0ByyeHun. B

cnyyae NpUMeHeHNs B 06pas3oBaTeNbHOM NPoLEcce ANCTAHLMOHHbIX 06pasoBaTenbHbIX TEXHONOMUI

obyyatolwmecs BbINONHAOT 3a4aHNs Ha CnefyowWwmx niaTgopMax u pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTyanoHoii ayautopumu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | HaunHaTb Hapo ¢ n3y4YeHns pekoMeHO0BaHHON nuTepatypbl. HE06X0AMMO MOMHUTL, YTO HA NEKLUK
TenbHas 0b6bI4HO paccMaTpMBaeTCsl He BECb MaTepuan, a ToNnbko ero YacTtb. OcTanbHas ero 4actb
pabota BOCHOJIHAETCS B MPOLIECCe caMoCcTosiTeNbHON paboThl. B cBsS3n ¢ aTuM paboTta ¢ pekoOMeHL0BaHHOA
nutepaTtypoit obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobxoanmMo o0bpaTuTb Ha copepXaHune
OCHOBHbIX MOMIOXEHWI 1 BbIBOLOB, 06 SICHEHNE SIBNEHUIA 1 (haKTOB, YSICHEHME NPaKTUYECKOro
MPWNOXEHUsI paccMaTprBaeMblx TEOPETUYECKMX BONPOCcoB. B npouecce aToii paboTbl CTyAEHT
LOMKEH CTPEMUTBCS NMOHSATH U 3ANOMHUTL OCHOBHLIE MOMOXEHUS paccMaTpuBaeMoro Matepuana,
NpUMepbl, MOSICHSIIOWME ero, a TakxXe pa3obpaTtbCs B UNNIOCTPATUBHOM Matepuane.
B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs 3y4aroT TEOPETMYECKUIA NEKLIMOHHbI MaTepran Ha cnenylowmx nnatgpopmax u
pecypcax:
- B KomaHoe "Microsoft Teams";
- B BuptyansHoin ayautopum.

TecTuposaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMS ayAMTOPHbIX 3aHATUIA No BapunaHTaM. Bpems -90 muHyT,30
3apanuin, (16ann-13apaHwve).

1. MNepen peleHneM 3afaHnin peKoMeHoyeTcs NOBTOPMTb COOTBETCTBYHIOLYIO TEOPMIO MO y4ebHMKaM
WM KOHCNEKTY, 3annCaHHOMY Ha NEKUNOHHbIX 3aHSATMSAX, MPOCMOTPETb OCHOBHbIE DOPMYJbl U 3aKOHbI
B LAHHbIX METOAMYECKNX YKA3aHUSX, NPUMEPDI PEWEHNS 3a4a4, PACCMOTPEHHbIX Ha NPaKTUYECKNX
3aHATUSX.

2. MpucTynas K peleHnto 3ajaHmsi, He06Xo04MMO KpPaTKo 3anucaTtb ero ycnoeue, u (ecnu
HeobxoOuMo) caenaTb pUCyHOK. PeleHne cHavana cnefyeT ocywecTBmTb B oblem Buae (B
6yKBEHHbIX 0603HaYEHUSIX), MONYHUTEL PACYETHYIO POPMYY 1 3aTEM NMPOU3BECTU YUCTIEHHBI pacyeT B
eavHuuax CW. Tlocne aTtoro Hy>XHO CPaBHUTb MOMYyYEHHbIN OTBET C BapmaHTamu oTeeta. Ecnm oTBeThbl
He coBnanu, To HeO6X0AMMO NPOAHANM3MPOBaTb PELIEHVE 3a4aHUS, YTOYHWUTD NPaBUIbHOCTb
BblOpaHHbIX CPOPMYST 1 3aKOHOB, a 3aTEM UCNPaBMTb OWNBKN.

3. O6s13aTeNbHO BbINOMHEHWE AOMAWHMX NPAKTUYECKUX 3aAaHNi 4N1s YCNEeWHOoro NpoxoX aeHust
TECTUPOBAHUS U HANUCAHWUS MMCbMEHHbIX (KOHTPOMbHBLIX PaboT).

B cnyyae npumeHeHust B 06pasoBaTtefibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOI Ui
obyyatowmecs BbIMOHAIOT TECTOBbIE 3a4aHNs Ha Cneayiowwmx nnaTgopmax u pecypcax:

-B komaHge "Microsoft Teams";

-8 BupTtyanbHoi aygutopum.

KOHTponbHas | 1. BHMMaTenbHO npoynTaiiTe ycnoBme 3a0a4m 1 BbIICHUTE CMbICN TEPMUHOB U BblpaXXeHuii B Hee
paboTta BXOOSILUMX.

2. 3anuwunTe KpaTko ycnosue 3agayn, BBOAS AN1S 3a4aHHbIX B YCNOBUU BENMYMH U ONs ONpeaensieMoi

BENUYNHbI BYKBEHHbIE 0603HA4YEHNS.

3. Bblpa3uTb Bce YncnoBble 3HaYEHUs 3aAaHHbIX B YCNOBUM BENMYUH B eanHuuax CU.

4. Mo BO3MOXHOCTU, cAeNnanTe pUCYHOK, YHepTeEX UM YCIIOBHYIO CXEMY, MOSICHSIOWMNE CYLIHOCTb

3apa4u.

5. MNpoBeanTe aHanma 3ajayun, BCKpbiBaOWmMiA ee on3NYeCKnin CMbICN. YCTaHOBUTE, Kakue

oM3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbITb UCMOMb30BaHbI NPY PELEHUN 0aHHOK 3aaa4n.

6. Ha ocHoBaHMK on3mnyecknx 3aKkOHOB COCTaBbTe YPaBHEHNS, CBSA3bIBatOWMe prnanyeckue

BEJIMYMHbI, KOTOPbIE XapakTepuaytoT paccMaTprBaeMoE B 3afa4e SBNeHNeE.

7. Pewnte 3anucaHHble ypaBHEHUS MaTEMaTNYECKM OTHOCUTENBHO MCKOMOI BENNYMHbI U NONy4nTe

oTBeT B 06LieM BuIe.

9. MoacTaBbTe B hopMyny pelleHnst B obem Bnae BMECTO BYKBEHHbIX 0603HA4YEHNIA YNCNOBbIE

3Ha4YeHUsl BeNMYMH B eamHunuax CU 1, nponssens BblMUCNEHUS, NONYYNTE YNCNOBOI OTBET.

10. PeweHmne 3a0a4m conpoBoXfanTe KpaTKMMM, HO NCHEPMbIBAKOWMMI NOSICHEHNSIMU.

11. B cny4yae npumeHeHusi B 06pa3oBatenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOrnii BO3MOXHA caada KOHTPONbHO paboTbl Yepes pa3MelleHne Ha creaytowmx nnatgopmax

n pecypcax:

- B KoMaHae "Microsoft Teams";

- B BupTtyanbHoi ayautopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nnucbMeHHoe | MeToamyeckune pekoMeHgaumm K JoMalHeMy MMCbMEHHOMY 3a4aHuIo.

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

WP TOM.

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

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

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

pelweHuns. PelweHne 3a8a4 pekoMeHayeTCs BbIMONHATL B Cneayowen nocnenosareibHOCTHU:

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

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

cogepxaHue 3afadv 1 Xon peweHuns.

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

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

BE/INYUHBDI.

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

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

€€ NpaBuNbHOCTb.

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

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

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

CtyneHT 06513aH coaTb Ha NPOBEPKY BbIMNOMHEHHOE M 3a4aHUE 3a [iBe HELENM A0 Hayana ceccuw.

8. B cnyyae npuMeHeHusi B 06pa3oBaTefibHOM NPOLECCe AMCTaHUMOHHbIX 06pasoBaTebHbIX

TEXHONOrMiM BO3MOXHA caya BbIMOMHEHHOr0 NUCbMEHHOr0 fOMallHero 3agaHns Yyepes pasmelleHne

Ha cnegyowmx nnaTpopmax n pecypcax:

- B koMaHae "Microsoft Teams";

- B BupTtyanbHon aygutopum.

3aver 1. O3HaKoOMUTbCS C NepeyHeM BONPOCOB A5 3ayeTa.

2. BHumaTtenbHo npountaTb 1 OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekumii. Belyuntb
BCe om3mnyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. 3ayet no onanke NPOXOAUT B NMMCbMEHHON hopme 1 JOoNXeH coaepxarb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpPeneneHbl Kak MoLynb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKU (B aHANMTUYECKON 1 TEKCTOBOW (DOPME); MPU 3TOM
HeobxooMMO fathb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHNSAX),
NoNy4YMTb PacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam C NPUMEHEHNEM ANCTaHLUNOHHbBIX TEXHONOMWA B 06y4YeHun B
komaHge "Microsoft Teams".

aK3aMeH 1. O3HaKoOMNTbLCS C NepeYyHEM BONMPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO npoYnTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPy, KOHCNEKT Nekumii. BelyunTb
BCE PM3MYeckne oopMysbl MO NPONLEHHBIM TEMaM.

3. OK3aMeH no punanke NPoxXoanT B MMCbMEHHOW OOPME U OOMTXEH COOoepXaTb:

- onpeneneHne OCHOBHbBIX PU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moay/b, Tak ¥ HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANIMTUYECKOA N TEKCTOBOW (OOpPME); MpU 9TOM
Heobx0OUMO OaTb onpeneneHne uUanNYecknx BENNYNH, BXOOSWMX B OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3aa4y cHavana cnenyet ocylwecTBuUTb B 0bwem Buae (B 6yKBeHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo OOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHbIV pacyeT B eanHunuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPUMEHEHUEM OUCTAHUMOHHbIX TEXHONOMMiA B 0By4eHun B
komaHoe "Microsoft Teams".

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaUas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 15.03.02

"TexHonornyeckme mMawmHbl 1 o6opynosaHue” 1 Npocunto NOAroToBkM "MMapaBAMYeCcKMe MalUHbI, TMAPONPUBOAbI 1
rmoponHesmoasToMaTuka".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 15.03.02 - TexHonornyeckme MawmHbl n 06opyanosaHue

Mpodpomnb noarotosku: MapasnMyeckme MalwmvHbl, IMAPONPUBOLbLI M TMAPONHEBMOABTOMATUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc obuei couankm : yuebHoe nocobue : B 3 Tomax / U. B. Caeenbes. - 15-e nsg., crep. -
CankT-MNeTepbypr : NaHb, 2019. - Tom 1 : MexaHuka. MonekynsipHast gomauka. - 2020. - 436 c. - ISBN 978-5-8114-5539-3.
-URL : https://e.lanbook.com/book/142380 (nata obpalieHus: 05.08.2020). - TEKCT : aNEKTPOHHbIMN.

2. CaBenbes W. B. Kypc obueit gounsnku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 15-e nag., ctep. -
CaHkT-leTepbypr : laHb, [6. I.]. - ToM 2 : DnekTpu4ecTBo U MarHetnam. BonHbl. OnTuka. - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - URL: https://e.lanbook.com/book/113945 (pata obpaieHus: 10.08.2020). - TekCT : 3NEeKTPOHHbINA.

3. CaBenbes W. B. Kypc obwelt counsnku : yiebHoe nocobue : B 3 Tomax / V. B. CaBenbes. - 13-e uag., ctep. -
CaHkT-leTepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBas onTtuka. AToMHas dousnka. Pusnka tBepnoro Tena. dunsmka
aTOMHOro a4pa 1 anemMeHTapHbix 4acTuu. - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - URL:
https://e.lanbook.com/book/123463 (nata obpatweHusi: 10.08.2020). - TEKCT : 3NEKTPOHHbIA.

4. BadpuH 0. B. dusnka : yuebHoe nocobve : B 2 yactax / . b. BacuH. - 2-e n3a., gon. - KasaHb: M3g-s80 MOuH PT,
2011.-4.2.-460 c.: un. - Mpun.: c. 432-444. - Pek. MO. - B nep. - bubnuorp.: c. 432. - MpenMm. ykas.: c. 445-459. - ISBN
978-5-4233-0032-6. - TekcT : HenocpencTeeHHbIN (100 ak3.).

5. BacouH 0. B. dunsuka : yuebHoe nocobue ons cTyn. MHXeHepHbix cned. / . b. BaduH. - 2-e u3g., non. - KasaHsb :
M3n-8o MOuH PT, 2010. - Y. 1. - 316 c. : un. - Mpwn.: ¢c. 300-307. - Pek. MO. - B nep. - bubnuorp.: c. 300. - MNpeam.
ykas.: c. 308-315. - ISBN 978-5-4233-0033-5. - TekcT : HenocpencTBeHHblIi. (100 ak3.).

JononHutenbHas nuteparypa:

1. KanH K. B. Kypc obweit dpusmku: ydebHoe nocobue / K. b. KaHH. - Mockea : KYPC: HAL UH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/956758 (nata obpalueHus:
30.07.2020). - TekCT : 9NeKTPOHHbIN.

2. Tpochumosa T.U. Kypc gomsmkun: yuebHoe nocobre ons MHXEeHepPHO-TEXHWHYECKUX crieumanbHocTel By3os / T.U.
Tpodoumosa .- 10-e usna., nepepab. u non .- EkatepuHbypr : ATI, 2016 .- 560 c. : un. - (Bbicwee npodp. 06pasoBaHue) .-
Pek. MO .- B nep .- ISBN 5-7695-1870-5 - TekcT : HENOCPEACTBEHHBIN. (35 9K3.)

3. MuHckuia A. A. dusnka : y4ebHuk / A. A. MuHckuia, . KO. Mpakosekuii ; non obw. pen. HO. W. Ouka, H. C. MNypbiweBoii.
- 4-e n3g., ucnp. - Mockea : ®OPYM : MIHOPA-M, 2021. - 560 c. - (CpenHee npogoeccroHansHoe obpasoBaHue). - ISBN
978-5-00091-739-8. - URL: https://znanium.com/catalog/product/1150311 (nata obpauwerus: 18.08.2020). - TekcT :
3NEKTPOHHBbIN.

4. Casenbes M. B. C60pHUK BONPOCOB 1 3amady no obuei gousnke : yiebHoe nocobue / . B. CaBenbes. - 9-e usg., cTep.
- CaHkT-MeTepbypr : MlaHb, 2019. - 292 c. - ISBN 978-5-8114-4714-5. - URL: https://e.lanbook.com/book/125441 (naTa
obpaweHns: 18.08.2020). - TEKCT : INEKTPOHHbIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 23 u3 24. Bl YHH

ARl | AL O



Mporpamma omcumnnmHel "dunamnka"; 15.03.02 "TexHonorn4yeckmne MalwmHel 1 obopynosaHve”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

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

HanpasneHnne nogrotosku: 15.03.02 - TexHonornyeckme MawmHbl u 06opyanoaHue

Mpodpomnb noarotTosku: [MapasnMyeckme MalwmvHbl, IMAPONPUBOLbLI U TMAPONHEBMOABTOMATUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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