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Mporpamma ancumnnuuHbl "dusmka”; 22.03.01 MaTepranoseneHne n TeXHONOrMN MaTtepuanos; AOLEHT, K.H. (foueHT) Taamees X.K.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnuuHbl "dusmka”; 22.03.01 MaTepranoseneHne n TeXHONOrMN MaTtepuanos; AOLEHT, K.H. (foueHT) Taamees X.K.

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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

Ork-3 FOTOBHOCTbIO MPUMEHATb (PyHOAMEHTaNbHbIE MaTeMaTnyeckue,
ECTECTBEHHOHAYYHbIE U OBOLWENHXEHEPHBIE 3HAHWS B MPOGECCMOHANBHOM
[nesaTenbHoCTU

OriK-4 CNOCOBHOCTBLIO CoYeTaTb TEOPUIO M NPAKTUKY ANS PEWEHUS UHXEHEPHBIX
3anay

NnK-4 CMOCOBHOCTbIO NCNONb30BaTh B UCCNENOBAHUSX U pacyeTax 3HaHWs O

MeToax uccrnenoBaHuns, aHanmaa, AnarHocTukm U MoL4enMpoBaHns CBONCTB
BELECTB (MaTepmanos), U3NYECKNX U XUMUYECKMX NpoLeccax,
NpoTekawwWyx B MaTepuanax npu ux nonydeHun, obpaboTke un
mMoamndpukaLmm

MK-5 rOTOBHOCTbIO BbIMONHATL KOMMNEKCHbIE UCCNe0BaHNS N UCMbITAHUSA NPy
N3y4yeHun matepuanos U U3OENUN, BKNOYas ctaHaapTHbie 1
cepTUMKaLIMOHHbIE, MPOLECCOB MX NPOM3BOACTBA, 06paboTKM 1
mMoaundmkaumm

BbINyCKHMK, OCBOMBLUWIA UCUMMANHY:
JlonxeH 3HaThb:

- OCHOBHbI€ MOHATUA, 3aKOHbl U MOOENN MEXaHUKWN, SNeKTpn4yecTea N MarHeTn3ma, KonebaHwuii n BOJIH, KBAHTOBOM
(pI/ISI/IKI/I, CTaTUCTMYECKOm (*JI/ISMKI/I N TepMoanHaMUKA.

JlonxeH ymeThb:

- NCMONb30BaTb OCHOBHbIE NpreMbl 06paboTKN SKCNEPUMEHTANbHbBIX AaHHbIX; pelaTb TUMNoBble 3a4a4n N0 OCHOBHbLIM
pasaenam omaunkn, NCrnonbays METObl MaTeEMaTUYECKOro aHanmaa; NCnonb3oBaTb oM3nMYeckne 3aKoHbl Npu aHanmae
U pelleHnm npobnem.

JlonxeH Bnanetb:

- UCNONb30BaTbh OCHOBHbIE NMPUEMbl 06PaboTkn aKCNEPUMEHTANbHbBIX LAaHHBIX; PelwaTh TUMOBbIe 3a4a4M MO OCHOBHbLIM
pasnenam oun3ukun, UCNonb3yst METOAbl MATEMATMHECKOr0 aHannaa; NCronb30BaTh PU3NYECKME 3aKOHbI NPV aHannae
N peleHnn npobnem.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHSATb Pe3ynbTaTbl OCBOEHUSI AUCLUMINHBI B MPOCDECCUOHANBHOM OeSTeNbHOCTU.

2. MecTo auCUMNAUHBI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOU o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

JaHHas yyebHas ancumnnnHa BkaoyeHa B pasaen "b61.56.8 OucuunnnHbl (Mooynm)" 0OCHOBHOM NPodoecCMoHanbHoi
obpasoBatenbHoii nporpammel 22.03.01 "MaTtepuanoseneHne 1 TexHonorum matepuanos (MatepvnanoseneHue
TEXHONOrMM HOBbLIX MaTepranoB)" 1 0THOCUTCS kK 6a30BOI (06LWENPOtECCNOHANBHOM) YacTy.

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

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

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

KoHTakTHas paboTa - 140 yaca(oB), B TOM yncne nekumm - 52 yaca(oB), npaktudeckme 3aHatus - 52 yaca(os),
nabopatopHbie paboTbl - 36 yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCUUMMUHBIL: 3a4eT BO 2 CEMECTpe; 9K3aMeH B 3 ceMecTpe.
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Mporpamma ancumnnuuHbl "dusmka”; 22.03.01 MaTepranoseneHne n TeXHONOrMN MaTtepuanos; AOLEHT, K.H. (foueHT) Taamees X.K.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. duamnyeckne oCHOBBI
1. MEXaHUKM 2 6 6 0 12
5 Tema 2. MexaHnyeckme konebaHus un 5 4 4 0 14
BOJTHbI
Tema 3. MonekynapHas dousuka u
8. TepMoaMHaMuka 2 6 6 0 14
Tema 4. SnekTpocTtaTmka u
4. 3NeKTPUYECKMin ToK 3 8 8 6 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
Tema 6. OnekTpoMarHuTHble
6. KonebaHusl 1 BONHbI 3 4 4 6 20
Tema 7. BonHoBas v kBaHTOBas
7. onTuka 3 8 8 14 20
Tema 8. OCHOBbI KBAHTOBOM
8. MeXaHKN 3 4 4 0 20
Tema 9. ®usmka atoma u TBEpOOro
9. Tena 3 2 2 4 22
Tema 10. dusnka sopa u
10. 3NeMeHTapHbIX YacTuL, 3 2 2 0 £e
Utoro 52 52 36 184

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. Pusnyeckne 0CHOBbI MEXAHUKM

OCHOBbI KNHEMATUKMW.

KrvHemaTrka noctynatenbHoro ABMXeHns (MatepuanbHas To4ka, CMCTEMA OTCYETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLLeHNE; TaHreHUnanbHoe, HopMasbHOE U MNONHOE yckopeHuns). KnHematuka spawarenbHOro OBuxeHms (yrnosas
CKOpPOCTb, YrNOBOE YCKOPEHMWe, CBS3b MeX Y YrOBOW U TMHEAHON CKOPOCTAMU, paBHONEPEMEHHOE BpallueHne
mMaTepuanbHON TOUKM).

OcCHOBbI oMHAMUKW.

| 3akoH HbtoTOHa, MHepumanbHas cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKoHbI COXpaHeHNs B MEXaHWKe.

MexaHuyeckas paboTta. KoHcepBaTMBHblE CUbl, MOTEHUMaNbHas aHeprus Tena. Cea3b Mexay CUoi U NOTeHUMaNbHO
aHepruen. OQHOPOAHOCTb BPEMEHN. 3aKOH COXPaHEHNS MOTHOW MexaHn4eckon aHeprun. OgHOPOOHOCTb
NPOCTPaHCTBa. 3aKOH COXPAHEHMS UMMNYy/IbCa MEXAHWYECKOW CUCTEMBI.

MexaHuka TBEpOOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKN BpalaTebHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCcTBa. 3aKoH
COXpaHeHUs MOMEHTa uMMynbea.

Pensatusmctckas mexaHuka.

2 noctynata CTO. MNMpeobpa3zoBaHue JlopeHua 1 cneacTBusi 3 Hero: 3aMea/ieHne BpeMeHM, cokpalleHne AfiMHbl. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHn4yeckue KonebaHusi U BOJHbI

MexaHun4yeckne konebaHusl.

CeoboAHble rapMoHUYeckue HesaTyxatowme konebaHmsi. CnoxeHve rapMoHmyeckmx konebaHuii. CBo6oaHble
3aryxawouine konedaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHunyeckune BOMHbI.

XapaKTepI/ICTI/IKI/I MexaHn4eckKnx BOJH. YDaBHeHI/Ie 6erymeV| BONHbl. CTosiuMe BONHbl. BonHoBoe ypaBHEHME. [notHOCTb
Heprun. lMnoTHOCTb NoTOKA SHeprun.
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Mporpamma ancumnnuuHbl "dusmka”; 22.03.01 MaTepranoseneHne n TeXHONOrMN MaTtepuanos; AOLEHT, K.H. (foueHT) Taamees X.K.

Tema 3. MonekynsipHas cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopust (MKT) naeanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHoeHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNS naeanbHOro rasa.
®dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa ceoboaHoro npobera Monekyn.

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopoctam. PyHkuma pacnpegeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no saHepruam. dopmyna Bonbumaxa.

OcHOBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. PaboTa rasa. TennoémkocTtb raza. CteneHn ceoboabl Monekyn. AgnabaTunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecchl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. DnekTpocTaTvka U aNeKTpUYeCKUn ToK

OnekTpunyeckoe none B BakyyMme.

CoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nonsi.
Linpkynsumsa sektopa . Teopema ["aycca B Bakyyme. KoHgeHcatop. [MpoBogHuKN.

OnekTpuyeckoe none B BeEWeECTBE.

MonspHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapuaauus. NMonapunsosaHHoOCTb. Teopema [faycca ong guanekTpuka.
ONeKTPOEMKOCTb. DHEPrMsa NEKTPMHECKOro Nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa anst 0oAHOPOAHOro U
HEeO0AQHOPOAHOr0 Y4acTKOB B MHTErpanbHon 1 auddepeHumanbHon gopmax. 3akoH Ixoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne Toku B XUIOKOCTSIX, ras3ax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHutHoe none B Bakyyme.

WNHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauuns sekropa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. Pabota MarHMTHOro nonsl. AnekTpomMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. IHoykTneHocTb. CaMonHOyKLUS.

MarHuTHoe none B BELLECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHOn u guddpepeHLumansHOm
dhopmax, nx gon3nyYecknin CMbICh.

Tema 6. dnekTpoMarHUTHbIe Kone6aHUs 1 BOMHbI

dnekTpoMarHMTHble KonebaHus.

HesaTtyxatowue konebaHus. 3atyxarowme konebaHus. BoiHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
OnekTpoMarHMTHbIE BOMHbI. ["eHepaumns 3nekTpoMarHUTHbIX BOSIH. Y paBHEHWE 3NeKTPOMarHNTHbIX BOMH. ['padgouyeckoe

n306paxeHre aNeKTpoMarHnTHo BonHbl. OCHOBHbIE CBOMCTBA 9NEKTPOMArHUTHBIX BONIH. BonHoBoe ypaBHeHMe u
CKOPOCTb PacrnpoCTpPaHeH s 3NeKTPOMarHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOJSH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdepeHummn. IHTepdepeHums ceeTta oT
pasfnyHbIX 06 EKTOB.

Ondppakums ceeta.

MpuHumn MoireHca-Pperens. Meton 30H PpeHens. Oundpakuum PpeHens n GpayHrodepa 0T pa3nnyHbIX 06 bEKTOB.
PaccesiHue ceeTa.

Monspusauus n gucnepcus ceeta.

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe nany4yeHue.

Xapaktepuctuku TennoBoro nanyvyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa lNnaHka. Popmyna
MnaHka. OnTrnyeckas NUPoOMeTpus.

doToadpdpekT. dchdekT KomntoHa. [laBneHne ceeta.
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Mporpamma ancumnnuuHbl "dusmka”; 22.03.01 MaTepranoseneHne n TeXHONOrMN MaTtepuanos; AOLEHT, K.H. (foueHT) Taamees X.K.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHne SnHwTeHa ana gporoadodoekTa. NpumeHeHms potoadodgoekTa. ekt
KomnTtoHa. Macca n umnynsc cootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAaHTOBOW MeXaHUKMU
OCHOBHbIE NONOXEHNS KBAHTOBOW MEXaHUKWN.

'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel eliseHbepra. Obuwee ypaeHeHue LLpeanHrepa. BonHoBas
doyHKUMS. YCNoBus, HaknaabiBaemble Ha BOMHOBYO (pyHKUMIO. YcnoBme HopMnpoBku. CTaumMoHapHOe ypaBHEHUE
WpenunHrepa.

LBuxeHne cBoboaHON YacTuLbl. INEKTPOH B OOHOMEPHbIN NOTEHLMNANBHON sMe. TyHHENbHbIA 3DAEKT, KBAHTOBbIN
ocumniaTop.

Tema 9. Pusunka atoma n TBEpAOro Tena
KeaHTOBas Teopus atoma.

Moctynatbl Bopa. OnbiT ®paHka u Nepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTsl, 3HEPrus, CReKTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHuKke: KBAHTOBbIE YMCa, CNEKTP U3fyyeHus, npasuna otbéopa, CrvH
anekTpoHa. ®epMuroHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHTos MeHaeneesa.

Tema 10. ®n3suka appa U aNeMeHTapHbIX YacTul,

XapakTepucTtikm aopa. SHeprus cea3m sapa. [JedgekT maccol. Mogenu aapa. PannoakTnBHOE U3Ny4YeHne 1 ero Buibl.
MNpaBuna cMelweHus. 3aKoH paamoakTUBHOro pacnaga. Peakuun neneHns n cuHtesa sgep. Yetoipe tuna
doyHOaMeHTanbHbIX B3aUMOOENCTBUIA aNneMEHTapHbIX YacTul,. AHTrYacTuubl. Knaccmdgukaums aneMeHTapHbIX Yactu,
'MnoTesa o0 kBapkKax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0Ob6ecneyeHns o1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAOYIH0)

CamocTosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaoT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWA 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMmeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBbHOM PaboThl CTYAEHTOB BbICWMX YHeOHbIX 3aBeAeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLEr0 KOHTPOMS YCNEBAEMOCTU U
NPOMEXYTOYHOW aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Boiclero obpasosaHus "KasaHckuii (NprBonXckuiA) coeiepanbHblil yHUBepcuTeT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJ1st
NpoBeAeHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnmn obyyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
AaBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii

yHuBepcutet".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOrO 06pPa30BaTENLHOIO Y4PEXLEHUS BbICWIEro NPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbli yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 oT 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4yebHOM npouecce U1 yoaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goefiepasnbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yHpeXxaeHns Bbiclwero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHWA 0Byyaromxcs
B cpenepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM y4peXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0B6pa30BaTENbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO

06pasosaHus "KasaHckuit (MprBonxcknit) dpenepansHblli yHuBepcnuTet™.

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB MX popMUpoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMMbl U OOPM KOHTPONSI X OCBOEHUSI

PerucTtpaumonHblii Homep 10289268419 iy PAEKTPOHHBIH
CtpaHuua 6 us 20. IBl YHHBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby
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dopmMa KoHTpons OueHunBaemblie
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
TeKyLLMI KOHTPO/Ib
1. Pn3nYeCcKne OCHOBbI MEXAHWUKN
KoHTponbHas
1 p§6o$§ a Ork-3 2. MexaHuyeckmne konebaHuns 1 BONHbI
3. MonekynsipHas chmsnka n TepmognHammka
lMncbmMeHHoe 1. ®Pn3nyeckne 0CHOBbLI MEXAHWUKN
2 |nomawHee 3apaHue [OlK-3 2. MexaHuyeckne konebaHusl 1 BONHbI
3. MonekynsipHas conanka n TepmoanHammka
OrK-3, OrK-4, rNK-4
q b b b
3auer AK-5
CemecTp 3
TeKyLLMI KOHTPO/Tb
4. dnekTpocTaTka 1 aneKkTpu4eckunii Tok
5. OnekTpoanHammka
KoHTpOnbHas 6. OnekTpoMarHUTHble KonebaHus 1 BOSHbI
1 a6oTa Orl1K-3 7. BonHoBas n kBaHTOBas onTuka
P 8. OCHOBbI KBAHTOBOW MEXaHWKM
9. duauka atoma 1 TBEPOOro Tena
10. duamka sopa n sNeMeHTapHbIX HYacTuL
4. DnekTpocTaTrka u aNeKkTpu4ecknin ToK
5. OnekTpoanHammka
TOPHbI
2 Q:ggfj OpHeIe Ork-3 6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
7. BonHoBas u kBaHTOBas onTuka
9. dusmka atoma u TBEpAOro Tena
4. dnekTpocTaTka 1 aNeKTpu4eckunii Tok
5. OnekTpoanHammka
lMncbMeHHoe 6. OnekTpoMarHUTHble kKonebaHus 1 BOSHbI
3 |nomawHee 3apaHue [OlK-3 7. BonHoBas 1 KkBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHWKM
9. duauka atoma 1 TBEPOOro Tena
10. duamnka sopa v sNeMeHTapHbIX HYacTuL
SK3ameH (I_JIEIIES OnkK-4, rk-4,

6.2 OnucaHue nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHuMin Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,

onucaHue wkKan oueHnsaHuns

lMpooemoHcTpupoBaH
BbICOKMWIA YpOBEHb
BNnafeHnsa MmaTepunasnom.
MposiBneHsbl
NpeBoCXoAHble
CnocobHOCTM
NPUMEHSTb 3HAHNS U
YMEHUSA K BbIMOJIHEHUIO
KOHKPETHbIX 3a0aHui.

3agaHui.
MpucyTtcTeytoT
He3HaynTenbHble
ownbKu.
MpoaemoHcTpuposaH
XOPOLLUNA ypOBEHb
BNafeHus Mateprasnom.
[MposiBneHbl cpegHue
cnocobHocTy
NPUMEHSTb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a4aHui.

MpucytcTayioT
CepbEésHble owmnbKu.
MNpooemMoHcTprpoBaH
Y. OOBNETBOPUTENbHbIN
YypOBEHb BNafeHNs
mMarepuanom.
MNposiBneHbl HU3KMe
CnocobHOCTM
NPUMEHSTb 3HaHUS 1
YMEHWS K BbINOMHEHWIO
KOHKPETHbIX 3a4aHuin.

MpoaemoHcTpupoBaH
Hey,00BNEeTBOPUTESbHbIN
YPOBEHb BnageHus
MaTepvasnoMm.
MposiBneHsl
He[ocTaTo4Hble
cnocobHoCTM
NPUMEHSATb 3HAHNS U
YMEHUS K BbIMOJTHEHNIO
KOHKPETHbIX 3a4aHWIA.

Kputepun
g’OP':a OLeHUBaHUS 3ran
KOHTpoOns
P OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiMONAHEHbl  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. bonblias 4acTb 6onee 4eM HaMoNnoOBMHyY. |[MEHee YeM HaronoBuHy.| 1

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,ElCTOFILI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbiNOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
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dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.

MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI

JomauHee BCe 3a0aHuns. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3

3anaHve [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeylOT cepbésHble oWwmnbKy. HeyLOBNEeTBOPUTENbHbIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
NPeBOCXOAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanoM. |lpossneHbl HU3kue crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NPUMEHATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHUS K BbIMNOMHEHWNIO

NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a4aHuniA.
YMEHUS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWA.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHee, 3HaHue OCHOBHOIO 3HaumTenbHble Npobenel
cucTeMaTmyeckoe n y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst MaTepvana, fonycTun
martepuana, ymeHue npenycMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3anaHus, YCBOWJT OCHOBHYIO no npodpeccuu, npenycMOTPEHHbIX
npenycMoTpeHHbIe nnteparypy, crnpasuncs c nporpammoi 3agaHui un
nporpaMmmon, ycesoun PEKOMEHIOBaHHYO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTEepaTypy v{nporpammon npenycMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HakKoM C OUCUUNNUHBI, NoKasan [nporpamMMon, 3HakoM C  (Uv NPUCTYMNAUTb MO
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVCUMUMNIUHBI, YCBOWST  [CaMOCTOATENbHOMY MOrpeLHOCTM B OTBETE  |OOMONMHUTENbHbIX
B32MMOCBS3b OCHOBHbIX [MOMOSTHEHUIO U Ha sK3aMeHe 1 rpwu 3aHATWI No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMOSTHEHU COOTBETCTBYIOIWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYEckme LesaTenbHoOCTH. 3HaHWSAMW 0N nX
cnocobHoCTM B yCTpaHeHns nog
NMOHVMaHWK, N3N0XEHUN pyKOBOOCTBOM
1 MCNONb30BaHNK npernogasaTens.
y4ebHO-NPOrpamMMHOro
maTtepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHWUS UK UHblEe MaTepuarnbl, Heo6XxoaUMble AN OLLEeHKU 3HaHWUIA, YMEHUIA,
HaBbIKOB U (MN1N) onbiTa AeATeNbHOCTU, XapakTepU3yoLUX aTanbl oOpMUPOBaHNA KOMMETEHLMIA B poLuecce
0CBOEHUsi o6pa3oBaTenbHOW NPOrpaMMmbl

CemecTp 2

TekyLLU KOHTPONb

1. KoHTponbHas pabora

Tembl 1, 2, 3

TeMmbl:

. Knnematuvka matepranbHOA TOHKK

. dnHamuka matepumanbHoi TO4KM

. MexaHuyeckas pabota u aHeprus

. MexaHvka TBEpaoro tena

. Penatusucrckas mexaHuka

. MKT npoeanbHoro rasa

. YlBneHns nepeHoca

. OcHOBbI TEPMOAVHAMYKM

. MexaHuyeckue konebaHus
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10. MexaHun4eckne BOMHbI

Mprmepbl 3anaHunii:

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

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

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

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

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

2. NMucbmeHHoOe pomallHee 3apaHve

Tembl 1, 2, 3

MNMpumep 3apnaHus.

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

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

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

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

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

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

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

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

3aver

Bonpochl k 3a4erty:

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

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. [NpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHve B EKapTOBOM CUCTEME KOOPAUHAT.

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

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

7. OnHammka maTepuranbHoi To4kn. 3akoHbl HbloToHa.

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

9. Pabota B MexaHuike.

10. KuHeTtnyeckas n noteHUnanbHas sHepruu.

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

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

15. MNpeobpasosaHns koopanHaTt Manunes. MpuHUMN oTHocUTenbHoCTY Manunes

16. MocTynaTbl OiHWTelHa. MNpeobpasoBaHust koopanHat JlopeHua.

17. [InnHa n NpoMeXxyToK BPEMEHW B PENSTUBUCTCKOW MeXaHUKe.

18. MNoHATME 0LHOBPEMEHHOCTU B PENATUBMUCTCKON MEXAHMKE.

19. PenaTMBUCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. B3anMoCBS3b MaCChl U 3HEPTMN B PENSATUBUCTCKON MEXaHNKE.

22. CBoboaHble rapMoHUyeckmne konebaHms
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23. 3aryxawowme MexaHuyeckue konebaHus

24. BblHyx ileHHble MexaHnyeckne konebaHus

25. lMpononbHblE 1 NOMEPEYHbIE BOMHI

26.YpaBHeHWe BOJHbI.

27.®Pa3o0Bas CKOPOCTb BO/HbI

28. OHeprug BonHbl. CTOSYME BOMHDI.

29. CTatuctuyeckmin n TepMoanNHaMNYeCcKnin MeToabl UCCNeaoBaHUs.

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

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

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

34. PacnpeneneHune BonbumaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsIs sHeprus. Tennota u paboTta B TepMoaMHAMUKE.

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

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

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

42. SlBneHne TennonpoBOAHOCTM. 3akoH dypbe.

43. flBneHme BHYTPEHHEro TpeHus.

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

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

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

47. lNMpueeneHHas Tennota. YpasHeHne Knaysunyca.

48. OHTponus. CeoncTBa aHTPOMMUU.

49. SHTponMsa npeanbHOro rasa.

50. Bropoe Havano TepmMoanHamuKku.

51. Ctatuctuyeckumii CMbICN BTOPOro Havana TepmMoanHamMmKku.

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

Cemectp 3

TeKyLwuin KOHTPONb

1. KoHTponbHas pabora

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

Tembl:

. DNneKTpuyeckoe none B Bakyyme

. nanekTpuku

. NMposogHukn. KoHgeHcatopsl

. DHeprus 3apsXeHHbIX CUCTeM

. DNeKTpu4ecknii ToK

. MarHuTHOe none B Bakyyme

. MarHuTHOe none B BelwecTse

. DNeKTpoMarHMTHasa MHOyKUnNS

. dnekTpoMarHuTHble konebaHus

10. OnekTpoMarHUTHble BOMHbI

11. HTepdepeHumns ceeta

12. Oudppakuus ceeta

13. MNonsipnsaums ceeta

14. DOTOHBI

15. Tennosoe n3nyyeHve

16. Teopus atoma Bopa

17. doToapdekT

18. BonHoBble CBONCTBA YacTuy,

19. PagnoakTneBHOCTb

20. flpopo atoma

Mpumepbl 3a8aHWiA:

3apaya 1. Tpn oanHakoBbIX NonoxmTenbHbix 3apana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHETO
TpeyronbHuka. Kakoi oTpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTb B LLIEHTPE TPeYroNibHUKa, YToBbl cuna npuTsXXeHns ¢
€ro CTOPOHbI ypaBHOBECWA CW/Ibl B3AMMHOMO OTTaNnK1MBaHUs 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?
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3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxooatcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. Onpegenntb paboTty A', KOTOPYIO Ha4O COBEPLWMNTb, 4TOOLI CONM3NTL 3apsaabl 00 PACCTOAHMS r2=1 M.

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

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

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

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

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

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

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

2. NabopartopHbie paboTbl

Tembl 4,5,6,7,9

Na6opatopHas pabota 1. N3ydeHune paboTbl aNeKTPOHHOro ocuunniorpada.

NabopatopHas paboTta 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

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

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

NabopatopHas paboTta 5. OnpeneneHne ropuaoHTaNnbHON COCTaBNAOWER MarHUTHOM UHOYKLIMW

MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. VaydeHune siBNeHNs MarHUTHOro ructepesnca.

NabopatopHas paboTta 7. N3ydeHune saTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. May4eHune penakcaLnoHHbIX KonebaHuiA.

NabopatopHas paboTa 9. May4eHune cobcTBEHHbIX KonebaHwin CTpyHbI

NabopatopHas pabota 10. N3y4eHne sBneHus HTepgepeHLnn.

NabopatopHas paboTta 12. M3y4eHne aucppakumm ceeta.

NabopatopHas paboTta 13. M3yyeHne 3aKOHOB TEMIOBOMO U3NYYeHNs.

NabopatopHas pabota 14. N3y4eHne aBneHusi poToagpcpekTa.

Na6opatopHas paboTta 15. OnTMyeckas aHM30TPOMNUSA NOL BIUSHAEM BHELHUX BO3OEACTBUIA

Na6opatopHas paboTta 16. SkcneprMeHTanbHoe NoaTBepXaeHme noctynatos bopa.

OnbiT ®paHka n Nepua

NabopatopHas pabota 17. CnekTp aToMa Bogopoaa.

Na6opatopHas paboTta 18. O3HakomneHue ¢ paboToit ra3oBoro nasepa.

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

3. NMucbmeHHoOe oomallHee 3apaHue

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

MNpumep 3apnaHus.

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

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

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

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

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

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

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

7. B nnockom Bo3aylwHOM (€ = 1) KOHAEHCATOPE C MNOWAaAbO KaX A0 NNaCTMHbl S MHOYKUNA
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8. B nnockom BO3aywwHOM (€=1) KOHOEHCATOPE ANEKTPUYECKOE CMELLEHNE MEHSETCS No 3akoHy D=a?t . Haintm nnoTHOCTL
TOKa cmeleHns jcmel. (B A/m2).

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKN. VIHAYKLIMSA MarHUTHOMO NONs BHYTPM
coneHoupa npu cune toka | pasHa B. Hantn nHayktusHocTb L (B MITH) aTOro coneHovpa.

10. ConeHonp MHAYKTUBHOCTLIO L copepXunT N BUTKOB MPOBO-10KU. HaiT MarHUTHbIM NOTOK Yepes nornepeyHoe
ceyeHne coneHonpga d (B MkB6) npu 3apaHHoOR cune Toka |.

Ok3ameH

Bonpockl k ak3ameHy:

1. On. cTatmyeckoe none B BakyyMe. 3akOH coxpaHeHus an. 3apsna. 3akoH KynoHa. HanpsxeHHOCTb an. nons. MNpuHumn
Cynepno3vumm nonei.

2. MMoTeHuman an. ctatnyeckoro nons. CBA3b HANPSXEHHOCTU 1 NOTEHUMana 8. CTaTUu4ecKoro nons.
3.9nekTpuryeckuii ounonb. PacyeT an. nons gunons.

4. Cvnosble NMHWMKM 3. nonsi. NMoTok BeKTopa Hanps>XXeHHOCTA 9/1. NONs.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHMe K BbIUCNEHNIO HAMPSXXEHHOCTU MOoMst OT BECKOHEYHOM
0OHOPOOHO3APAXKEHHOW NNOCKOCTH.

6. Teopema OcTporpanckoro-l"aycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSXKEHHOCTU NMOMst OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-laycca v ee NpMMEHEHMUE K BbIMUCNEHNIO HANPSXXEHHOCTU MONS METANNYECKOW cqoepbl.
8. On. none B onanekTpukax. MonspHble 1 HenonsipHble MONEKYbl. dn. AWMONb BO BHEWHEM OLHOPOLHOM 311, Mone.

9. Monsipnsauuns OUaneKkTprKOB: OPUEHTALMOHHAs U fedhopMaLimoHHas. BekTop nonsipusaumu. Cea3b mexay
MOBEPXHOCTHOW MNOTHOCTbIO CBS3aHHBIX 3aPSAL0B 1 BEKTOPOM Monsipu3auunm.

10. HanpsxeHHOCTb 3. nons B ananekTpuke. Teopema [Faycca ong an. nons B guanektpuke. dunanektpuydeckas
NPOHNLAEMOCTb 1 ee PU3NYECKNIA CMbICTT.

11.MpoBongHwkM B an. none. PacnpeneneHune 3aps40B B NPOBOAHMKAX (BHYTPU MPOBOAHMKA Y HA €ro MOBEPXHOCTN).
12.CBsA3b MeX 4y HaNpPSXXEeHHOCTbIO /1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHOW MAOTHOCTLIO 3aps40B.
13. OnekTpoemMkocTb NpoBoaHMKoB. KoHoeHcaTopbl. CoeanHeHne KOHAEHCATOPOB.

14.OHepruga an. Nnong. SHepPrms CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

15. DHeprus an. nons. SHeprus 3apsxXKeHHOro NPOBOAHMKA.

16. MNoCTOAHHbBIN 311, TOK, €r0 XapakTepPUCTUKM 1 YCNOBUS CYLLECTBOBaHUS.

17. MocTosaHHbIA 31. TOK. 3akoH Oma ans uenw.

18. MNocTosHHbIN an. Tok. 3akoH OMma B andocbepeHumanbHon goopme.

19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANBHOE A0KA3aTENbCTBO SNEKTPOHHOM NPUPOALI TOKA B MeTannax.

20. Knaccuyeckas Teopus anekTponpoBogHOCT meTannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopum.

21. Tpy4HOCTM KNaccrM4eckoi Teopun NPoBOANMOCTH.
5.MarHuTHoe none B BakyyMme.

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumMeHeHne 4ns pacyera MarHUTHOrO Nons NPSIMOro
TOKa.

23. 3akoH bruo-Caeapa-/lannaca v ero npMMeHeHne Ons pacyeta MarHUTHOrO NOAS B LLIEHTPE KPYroBoro Toka.
24. MarHuTHOe none OBUXyllerocsa 3apsaa.

25. 3akoH Amnepa. [leAcTBUE MarHUTHOrO NOAS Ha OBUXYLWMIACS 3apsn.

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

27. YckopuTenu 3apsXeHHblx Yactud,. LInknotpoH.

28. 9dhbdpekT Xonna.

29. 3aKOH MOMHOro ToKa 41 MarHUTHOrO MOMS B BakyyMe.

30. MarHmTHOE none coneHomga u Topounga.

31. PaboTta no nepemelLeHnto MPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM MOne.

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

33. [ua n napa MarHeTn3m.

34. HamarHnyeHHocTb. MarHuTHOe none B BewecTBe.

35. 3aKkoH NOMHOro ToKa A4/1 MarHUTHOrO MONS B BELECTBE.

36. beppomarHeTuku, nx CBOMCTBA M UX Npupoaa.

37. OnekTpomarHutHas nHaykums. Onbitel Papages. MNpasuno NleHua.

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHayKuMn N3 aNeKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NIHaykTnBHOCTL KOHTYpa. CamonHaykuus. BaanmHasa nHaoykums.

40. SHeprus MarHMTHOro Nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHuns.

43. YpaBHeHvne Makcsenna v nx aHanms

44. dnekTpuyeckunin konebatenbHblin KOHTYP. CBOBOAHbIE 3NEKTPOMArHUTHBIE KonebaHus.

45. SnekTpuyeckuii konebatenbHbln KOHTYP. CBOGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHus konebaHus.
46. dnekTpuyeckmii konebatenbHbI KOHTYP. BbIHyXAeHHbIE 9N1EKTPOMArHUTHbIE KonebaHus.

47. CBoWCTBa 3NEKTPOMArHNTHBIX CBOWCTB
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48. DHeprus aneKkTpoMarHMTHbIX BOMH.

49. V3ny4eHne snekTpruyeckoro aunons.

50. Wkana anekTpoMarHUTHbIX BOJH.

51. PacnpocTtpaHeHune cBeTa Yepes rpaHuuy AByX Cpe.

52.NHTepdepeHuus ceeTa.

53. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

54. Ycnosue nHTepepeHLUMOHHOro MakcmmMyma 1 MUHUMyMa.

55.NHTepdepeHuus ceeTa. PacyeTt nHTepdepeHUNOHHON KapTuHbI OT ABYX NCTOYHUKOB.
56./HTepdepeHUns cBeTa B TOHKMX NNEHKax.

57. Ouppakuus ceeta. MpuHumn MNonreHca-®peHens.

58. Meton 30H dpeHens.

59.Ancbpakuns dpeHens Ha KpyrnoM OTBEPCTUN.

60.dndopakuns dpeHens Ha KPyriom 4UCKe..

61.dncppakumns dpayHrodepa Ha AMdPaKLMOHHON peweTke.

62.dndppakumns Ha NPOCTPaHCTBEHHON peweTke. Popmyna Bynbdha- Bparra
63.0ncnepcus ceeta. SneKTpoHHas Teopmsa ancnepcumn ceera.

64. MNonapusauma ceeta.

65.CTteneHb nonspusaumm.

66. 3akoH Mantoca.

67.0BonHoe nyyenpenomneHmve. ickycTtBeHHasa ontnyeckast aHM3oTponusl.

68. TennoBoe n3ny4yeHne 1 ero xapakTepucTnkn. 3akoH Kupxroda.

69.3akoH CtedhaHa-bonbumaHa. 3akoH cmeweHns BuHa.

70.Mmnote3a MNnanka. Popmyna MNnaxka.

71.PoToadphekT.3akoHbI oTOaddEKTA.

72.YpaBHeHne DHWTEeNHa ANns BHewWwHero dpotoadpdekTa.

73. OnbiTbl Nlebenesa. JaeneHue ceeTa.

74.BonHoBOe 00bSCHEHME LaBNEHUS CBETA.

75.KBaHTOBOE 06bSICHEHME NABNEHUS CBETA.

76. OppekT KomnToHa.

77.KopnyckynsapHo-BONHOBOW Ayann3M CBOWCTB BelwecTtsa. Popmyna ge bpoiins.
78.CooTHoweHne HeonpeaeneHHocTen. Cneactsms U3 COOTHOLWEHWUIA HEONPELENEHHOCTEN.
79.BonHoBas oyHKUNS 1 ee CTaTUCTUHECKUIA CMbICTT.

80.06wwee ypaBHeHue LLpennHrepa. YpaeHeHue LWpeanHrepa ons ctaumoHapHbIX COCTOSIHUIA.
81. MprHUMN NPNYNHHOCTN B KBAHTOBO MEXAHWKE.

82.CeoboaHas yactuua.

83.YacTtuua B 04HOMEPHON NPSMOYronbHOM " NOTEHUManbHon ame".
84.MpoxoxAeHne YacT1Lbl CKBO3b NMOTEHUMANbHBIA 6apbep. TYHHENbHbIA agOdEKT.
85.KBaHTOBbIV rapMOHWMYECKMIA OCLUMANSATOP.

86. MoMeHT umnynbca B KBAHTOBOW MeXaHuKe

87.Atom Bogopogna. KeaHToBble yncna.

88.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.
89.MprHUMN HEPA3NNYMMOCTU TOXAECTBEHHBIX HYaCTML,.

90.MpuHuun Maynu. PacnpeneneHune anekTpoHOB B aTOME MO COCTOSIHUSAM.
91.CnekTpbl aTOMOB 1 Monekyn. KombrHaLMOHHoe paccesiHe cBeTa.

92.BbiHyx aeHHoe nanyyeHue. MpuHumn getanbHoro pasHosecus. @opmyna NnaHka
93.J1azepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTMKM.

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B META/E MO SHEPTUsM Npu abContoTHOM Hyne. dHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne anekTpoHOB NPOBOAMMOCTU B METANNE MO SHEPrusM.

96. Teopus TennoemkocTel iiHWTeHa, debas.

97. SHeprequeCKme 30HbI B Kpuctannax. Pacnpe,u,eneHl/le 9NIEKTPOHOB MO 3HepreTn4eCcknM 30Ham. BaneHTHas 3oHa u
30Ha NpoBOoANMOCTN. MeTtannsol, OVN3INEKTPUKKN 1 NOoNnynpoBOOHNKW.

98. MonynpoBoaHunkn.CobCcTBEHHAs 1 NPUMECHAs MPOBOAUMOCTb MONYNPOBOLHUKOB.

99. PaboTa Bbixofa. KoOHTakTHasi pasHOCTb NMOTEHLMANOB.

100. KoHTakT 9neKkTpOHHOro 1 AblIpOYHOr0 NONYNPOBOLHUKOB (P-N Mepexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
101. OCHOBHblE CBOWCTBA N CTPOEHUE A4pa.

102. OHeprus ces3u sa4ep.

103. SoepHble cunbl.

104. PagnoaktnBHOCTb. Buabl pagnoakTMBHOMO N3ny4eHns.

105.YpoBeHb anemMeHTapHbIX 4acTuLl.

106. dyHOameHTanbHble B3aMOOEiCTBUS.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 2

TeKyLLUiA KOHTPONb

KoHTponbHas |KoHTponbHas paboTta NPoBOANTCS B Yackl ayauTopHoin paboTel. Obyyatowmecs
pabota MonyyaroT 3a4aHus 4Nsi NPOBEPKM YCBOEHMS NPOMAEHHOro MaTtepuana. PaboTa 1 30
BbINONHSAETCS B NUCbMEHHOM BULe U caaétcsi npenoaasatento. OueHuBaloTcs
BNafeHve MaTepuanom rno teme paboTel, aHaNMTUYECKMe CnocoBHOCTH, BnageHue
MeToaMu, YMeHWsi 1 HaBblKi, HE0OX0AMMbIE [/1S BbINONHEHUS 3a4aHU.

MucbMeHHoe  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO ONpenenéHHbIX TEOPETUYECKINX
JomaiHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHAETCS NMCbMEHHO AoMa U 2 20
3afaHue coaétcs npenogasatento. OLueHMBaOTCS BNageHWe MateprasnoMm rno Teme
paboTbl, aHANUTUYECKMe CNOCOBHOCTW, BNaLeHe METOAAMU, YMEHNS N HABbLIKW,
HeobxoAunMble ONs BbINONHEHUS 3aAaHWA.

3auer 3ayéT HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHMS OMUCLUMINHBI. 50
Obyuatowmiics nonyyaeT BONpoC (Bonpockl) nnbo 3anaHue (3afaHns) 1 BpeMmsi Ha
NOAroToBKy. 3a4éT NPOBOANTCS B YCTHOW, MMCbMEHHOW MM KOMMNbIOTEPHOM
dopme. OueHrBaeTcs BnageHne MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABbIKU W YMEHUS NpW aHann3e
NPOBNEMHbIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TekyLLUA KOHTPONb

KoHTponbHas [KoHTponbHas pabota NpoBOAMTCS B Yackl ayaMTOpHOM paboTel. Obyvatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEepPKU YCBOEHUS MPOoiaeHHOro MaTepvana. Pabota 1 5
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U chaéTcs npenoaasatento. OueHnBarTes
BnafeHne maTepranoMm rno TeMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4AaMM, YMEHUS 1 HABbIKW, HEOOXOOMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPakTMKO-OPUEHTUPOBAHHbBIX TexHoNoruniA. OLEHNBAKOTCS 3HaHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

lMucbmeHHoe 06y'-|a+ou4v|e09 nony4aroT 3agaHne rno oceeweHno Oﬂpe,ﬂ,eﬂéHHbIX TeopeTnHeckunx
gomMaulHee BOMPOCOB Mnn peweHnto 3ana-. PaboTa BbINONHSIETCS NMCbMEHHO fOMa U 3 5
3anaHue cnaércs npenoaaBsarteso. OueHuBatoTcs BnageHne martepuanom rno teme
pa60TbI, aHannTn4yeckune CﬂOCO6HOCTI/I, BnageHne Metonamn, yMeHmnsa N HaBblKK,
HeobxoOUMble ONS BbIMONHEHUS 3a0aHWUA.

OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMAUHBI. OK3aMeH 50
MPOBOAWTCS B YCTHON MNN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxatcsl Bonpochl (3afaHus) no Bcem Temam kypca. Oby4atowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoM, ero CUCTEMHOE
OoCBO€HuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NP
aHanuase NPobneMHbIX CUTyaunin U PeleHN NPaKTUYECKX 3aAaHNiA.

7. MNepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4eOHOWN NuTepaTypbl, HEO6XOANUMOW ANt OCBOEHUS AUCLUMNINHDI
(moaynsi)
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7.1 OcHoBHas nuTeparypa:

1. Casenbes, W. B. Kypc obwein gonsmkn [TekcTt] = A course in general pfysics. T. 1, MexaHvka. MonekynsipHas couauka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MeTepbypr: MaHb, 2011. - 432 ¢. (100 ak3.)

2. CaBenbes, W.B. Kypc obuieit conankm [9nekTpoHHbIn pecypc]. B 3 1. Tom 3. KBaHToBas ontuka. AToMHas domauka.
dusrka TBepaoro Tena. dnsmka aToMHOro sapa 1 aneMeHTapHbIx Yactul: yiebHoe nocobue / N.B. Casenbes. -
CaHkT-lMeTepbypr: NlaHb, 2018. 320 c. ISBN 978-5-8114-0632-6. - https://e.lanbook.com/book/106893

3. CaBenbes, W.B. Kypc obweit gousmkn [SnekTpoHHbI pecypc]. B 3 1. Tom 2. OnekTpuyectBo U MarHeTnam. BonHbl.
OnTuka: y4ebHoe nocobue / N.B. Casenbes. - CaHkT-MNeTepbypr: laHb, 2019. 500 c. ISBN 978-5-8114-3989-8. -
https://e.lanbook.com/book/113945%category=919

4. Bpybnesckas, . B. ®usuka. MNpakTnkym [OnekTpoHHbI pecypc]: yiebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: UH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

5. Tpochumosa, T.U. Kypc domaukm [TekcT]: yuebHoe nocobue ans MHXEHEPHO-TEXHNYECKMX CreLnanbHOCTeR By30B /
T.N. Tpodommosa. 10-e nag., nepepad. n non . - Ekatepunbypr: ATI, 2016. - 560 c. (35 ak3.).

7.2. lononHUTeNbHasa nuteparypa:

1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BadwuH. - 2-e nag., non. - KasaHb: M13g-Bo
MOwUH PT, 2011. - Y. 2. - 460 c.: un. - bubnuorp.: c. 432. - Mpeam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 ak3.)

2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyqn. uHxeHepHoix cnew./ . b. BaguH. - 2-e usn., non. - KasaHs:
WN3p-8o MOUH PT, 2010. - Y. I. - 316 ¢.: un. - Bubnwnorp.: ¢. 300. - ISBN 978-5-4233-0033-3. (100 ak3.)

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

4. inblowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
"oH4apeHko. - Mocksa: MHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexxum
poctyna: http://znanium.com/go.php?id=397226

5. KanH K. B. Kypc 0buwelt donanku [OnekTpoHHbIl pecypc]: yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexum pgoctyna: http://znanium.com/go.php?id=443435

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Cagenbes W.B. Kypc obwei gousnkun. B 5-n 11. Tom 1. MexaHuka [OnekTpoHHbI pecypc]: yiebHoe nocobue / A. B.
CasenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc obuweii douanku. B 5-u 11. Tom 3. MonekynsipHas conauka 1 TepMoanHaMuka [SnekTpoHHbIi pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-MNeTepbypr: laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

®duzuka. MpakTukym no peleHnio 3aaay [OnekTpoHHbIl pecypc): yuebHoe nocobue / J1. J1. Tnapkos [u op.]. ?
CaHkT-lMeTepbypr: NlaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bupg pa6ot MeTtoauueckme peKkoMeHaaLmmn

nekuunmn Bectn KOHCMNEeKTnposaHmne yqe6Horo mMartepunana. O6pamaTb BHMMaHne Ha TepMUHbI,
popMynMpoBKK, packpbiBalowme cogepxaHne Tex Nnm nHbIX SABNIEHUI 1 npoueccos, Hay4Hble
BbIBOObl N NPaKTU4eCkmne pekoMeHoaumnn. XenatenbHo ocTaBUTb B p8.60LII/IX KOHCNeKTax non4d, Ha
KOTOpPbIX Oenatb NOMeTKn N3 peKOMeH,D,OBaHHOVI nnteparypsbl, gononH4awWme Mmatepman
HpOCHYLUaHHOIZ nekuuun, a Takxe nogyepkusaroume 0006YIO BaXHOCTb TEX U NHbIX
TeopeTndeckux NnonoXeHuin. 3agaBatb npenonaBaresitio yTo4HsAoWwmne Bonpochbl C LEeNbio
pa3peeHnsa HesACHbIX MOMEHTOB.

npakTnyeckme | 1. Ha nepeoM 3aHATWM CTyOeHTaM npennaraeTcs nurepartypa u Matepuanbl B 9N€KTPOHHOM BUAe
3aHATUA LN NOCNenyiolero NpoBeAeHNs NPaKTUYECKMX 3aHATUIA 1 CAMOCTOSTENbHOM paboThl.

2. Ha nocnepytowmx 3aHATUAX CTYLEHTHI pelaroT 3a4a4m no NpeacTaBneHHbIM TeMam.

3. AKTVBHOCTb CTYyEHTOB NOOLWPSETCS Npenonaeatensm bannamu.

4. CymmapHblit 6arn, KOTOpbIiA BLICTABNSAETCSA CTYLEHTY 32 NPOBEAEHME NPAKTUYECKMX 3aHATUIA,

cknanbiBaeTcs 13 6annos, BbICTABNEHHbIX 32 NOCELWEHNE 3aHATUIA 1 aKTUBHOE y4acTue CTYOEHTOB

B MPOBEOEHNN 3aHATUIA.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nabopatopHble | 1. Ha nepBom 3aHATUM CTyAEHTbI pacnpenensiotcs B bpuranpl no 2-3 Yyenoseka Ans BoIMONHEHNS
paboTbl nabopaTtopHbIX paboT, U UM onpenensieTcs nepeyeHb BbINOMHAEMbIX PaboT U3 NpeLcTaBNEHHOrO

Bbilwe (4.2) cnucka.

2. Mepen BbINONHEHNeM nabopaTopHOA PaboThl CTYAEHTbI LOMXKHbI N3Yy4UTb METOANYECKNE

yKasaHus K noy4yeHHbIM nabopatopHbiM paboTam Afis rpaMOTHOMO UX BbINOMHEHUS

3. HenocpencteeHHO nepen BbINONHEHNEM NabopaTopHOi paboThl CTYAEHTLI NPOXOAAT ONpPOC No

BbISSCHEHMWIO CTENEHU X MOAFOTOBNEHHOCTM K BbINOMHEHMWIO NabopaTopHoii paboTbl ¢

nocneayowmm AoNyCKOM.

4. B cnyyae ponycka CTyOeHTbl, UCMOoMb3ys METOANYECKME YKa3aHWs, BONXKHbl BbINOMHUTb

npencrasneHHyio nabopartopHyio paboTy 1 nokasaTtb NpenoaaBaTtento Nony4yeHHble

3KCnepuMeHTasbHble OaHHbIe.

5. Cnepnytowwumit aTan - HaNUCaHWe oT4eTa No AaHHoOM nabopaTtopHoi paboTe.

6. B panbHenweM faHHbIR OTYET NPeacTaBUTb NpenoaaBaTento n 3alunTnTb.

7. B 3aBMCMMOCTM OT 3HAHWIA CTyAeHTa NpenoaBaTtenb BoicTaBnseT 6ann 3a faHHyo paborTy.

camocTosiTeNnbHas | HaumHaTb Hafo ¢ U3y4yeHus pekoMeHO0BaHHOM nuTepatypbl. Heo6xoaMMo NOMHUTb, YTO Ha

pabota fiekuMm obbl4HO paccMaTpuBaeTCsl He BeECb MaTepuar, a ToNbko ero YacTb. OcTanbHas ero 4actb
BOCMONHSETCS B MPOLECCe camMocTosTeNnbHoM paboThl. B cBA3u ¢ 3TumM paboTa ¢
pekoMeH0BaHHOM nuTepaTypoli obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobXxoaMMO
06patuTb Ha codepXXaHne OCHOBHbIX MOMOXEHWI 1 BbIBOAOB, 0O BSCHEHNE SIBNEHWIA 1 (paKToB,
ysSICHEHVE NPaKTUYECKOro NPUNOXEHNs paccMaTpMBaeMblX TEOPETUHECKNX BONPOCOB. B npouecce
3TOl pPaboThbl CTYOEHT AOMKEH CTPEMUTLCS MOHATb U 3aMOMHUTb OCHOBHbIE MONOXEHUS
paccMaTtprBaemMoro matepvana, npuMepsbl, NosiCHsOWME ero, a Takxe pasobpartbcs B
WNIOCTPATUBHOM Matepuarne.

KOHTponbHasa | 1. BHMMaTenbHO NpovnTainTe yCnoBue 3a4ayun 1 BbiSCHUTE CMbICT TEPMUHOB U BbiPaXXeHuli B Hee
paboTta BXOOSILWMX.

2. 3anuuunTe KpaTko yCnoBue 3a4ayv, BBOAS AN 3aflaHHbIX B YCNOBUM BENNYMH 1 ONst

onpenensieMoi BennyrHbl OykBeHHble 0603HaYEHUSI.

3. BblpasuTb BCe YNCNOBbIE 3HAYEHNS 3a4aHHbIX B YCNOBUM BENMYUH B eamHuuax CU.

4. o BO3MOXHOCTM, cAenamnte pucyHoK, Y4epTeX UM YCOBHYIO CXEMY, NOSICHSAIOWME CYLIHOCTb

3apayn.

5. MpoBeanTe aHanua 3aaa4yn, BCKPbIBAOWMWM ee (PU3NYECKUii CMbIC/. YCTaHOBUTE, Kakue

PU3NYECKme 3aKOHbI U COOTHOLIEHUSI MOTYT ObiTb MCMOMb30BaHbl NPV PeLeHn JaHHOW 3a0a4u.

6. Ha ocHOBaHWUM or3MYeckix 3aKOHOB COCTaBbTe YPaBHEHUS, CBSA3bIBatOLME PU3NYEecKne

BENNYMHBI, KOTOPbIE XapaKTepuayloT paccMaTpuBaeMoe B 3aade siBNeHue.

7. PelmnTte 3anncaHHble ypaBHEHUSI MaTEMaTNYECKN OTHOCUTENbHO MCKOMOW BENMYMHBI U MONyYnTe

oTBeT B 00LIEM BUIE.

9. MoacTaBbTe B oOpMyny pelleHns B obliem Buae BMeCTo OyKBeHHbIX 0603HA4YEHW YACNoBbIE

3Ha4eHuMsl BennyvH B eguHuuax CU n, nponsseas BbIMMCNEHWS, NMONYYUTE YNCNIOBON OTBET.

10. PelueHne 3aaaym conpoBoXJanTe KpaTKnuMu, HO NCHEPNbIBAOWMMM NOSICHEHUSIMU.

3AEKTPOHHELBH
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Bup pa6ort

MeToauyeckune pekomeHpauum

NMMCbMEHHOE
AomallHee
3anaHue

MeTogunyeckme pekoMeHgaumm K goMalHeMy NMCbMEHHOMY 3a0aHuio.

JomallHee 3aaHne BbINOMHAETCS YepHUIaMm, pa3bopurBbiM NOYEPKOM B OTAENbHOM WKONLHOWM
TeTpann. Ecnu noyepk Menkuii, HepasbopUmBblii (HEMOHATHBIR), TO CNeayeT NUcaTbh YEPTEXHbBIM
WpUTOM.

Ycnoeus 3apa4y B AOMalHEM 3a4aHuUM NPUBOAATCS NOMHOCTbIO. [1ns 3aMeyaHunin npenogasaTens
Ha CTpaHuuax TeTpann HyXHO ocTasnsaTb nons. Kaxayto 3agady cnefyet Ha4mHaTtb C OTOENbHOro
nicra.

PelweHns 3anay [OMXHbI CONPOBOXAATLCS KPATKMMU, HO MCYEPMbIBAKOWMMIN 0O BACHEHNAMI X08a
peweHuns. PeweHne 3anay pekoMeHaoyeTCs BbINONHATbL B CeayloWen nocnenosaTenbHOCTH:

1. BBecTun BykBEHHbIE 0603HAYEHNS PUNYECKNX BENMYMH, ECNIN 3TO HE CLe?NaHo B YyCNOBMU
3apaudn.

2. Coenartb (ecnu 310 HEOBXOAUMO) YePTEX (SNEKTPUHECKYIO, ONTUYECKYH CXEMBI), MOSICHSIOLNIA
cofepXaHue 3a8a4u 1 Xon peleHuns.

3. CchopmynmpoBaTb oU3nyeckue 3akoHbl, Ha KOTOpPbIX 6asmpyeTcs peleHne 3anaqu.

4. CocTaBuTb ypaBHEHUE MM CUCTEMY YPaBHEHWIA, pellas KOTOPY, MOXHO HalT! UCKOMbIe
BE/INYMHBbI.

5. PewnTb ypaBHEHUE B 0OLWEM BUAE M NONYYNTH PACHETHYIO chopMyny.

6. [MpoBepuTb pa3mMepHOCTb UCKOMOI BENUYMHBI MO PACYETHON POPMYNe N TEeM CaMblM
noaTeepanTb €€ NpaBnnbHOCTb.

7. MpownsBsecTyn BbluucneHus. NpensaputensHO HEOOXOAMMO NEPEBECTM BCE 3HAYEHMS 3a4aHHbIX
BENUYUH B cuctemy eamHuy, CU, a 3aTem noacTaBuTb UX B pacyET?HYI0 COOPMyNy 1 BbINOAHUTD
BblyMcneHuns. [Npu pelweHun 3agad, Kak npasmno, 4OCTaTo4HO TOYHOCTU B 2-3 3Havalwue umndpbl.
CryneHT 0653aH ciaTb Ha NPOBEPKY BbIMONHEHHOE UM 3afaHWe 3a 1Be HeAenv A0 Havana
ceccum.

3adet

1. BHMMaTenbHO npoynTanTe ycnosue 3agadm u BbIICHTE CMbICT TEPMUHOB U BbiPaXeHW B Hee
BXOOSILMX.

2. 3anvwunTe KpaTko ycnosue 3agayv, BBOAA A8 3a4aHHbIX B YCNOBUWN BENVYWH U ONs
onpenensiemMolt BENUYMHbI BykBeHHblE 0603HaYEHNS.

3. Bbipaautb BCe YMCNOBblE 3HAYEHNS 3a4aHHbIX B YCNOBUM BENUYUH B egnHuuax CA.

4. o BO3MOXHOCTU, cAenanTe PUCYHOK, HEPTEX UK YCOBHYIO CXEMY, NOSCHSAOWNE CYLWHOCTb
3apauu.

5. MNpoeeaunTe aHann3 3agayn, BCKPbIBAIOWMIA ee PrU3nN4ecKkuin CMbICa. YCTaHoBUTe, Kakne
hV3MYECKMEe 3aKOHbI U COOTHOWEHUS MOTYT BblTb UCMOMb30BaHbI NPW PELEHN LJAHHOW 3a8ayu.
6. Ha ocHoBaHuM om3n4ecknx 3aKOHOB COCTaBbTe ypaBHEHUS], CBA3bIBAIOWMNE OU3NYECKME
BENNYMNHbBI, KOTOPbIE XapakTepuaytoT paccMaTpmBaeMoe B 3a4a4e siBNeHune.

7. PewnTe 3anucaHHble ypaBHEHUS MaTeMaTnyeckm OTHOCUTENbHO MCKOMOIM BENNYWHbBI U MOy4UTe
oTBET B 06LeM BUIE.

9. MopnctasbTe B hopMyny peleHns B obwem Buae BMeCTO 6yKBEHHbLIX 0603HAYEHUIA YNCNOBbIE
3Ha4YeHus BennyuH B eguHnuax CU n, nponssens BbIMMCNEHUS, NOYYUTE YUCTIOBOM OTBET.

10. PeweHune 3agayn conpoBoxaanTte KpaTkKMn, HO MCHEPMbIBAIOWMMU NOSCHEHNSMA.

9K3aMeH

1. O3HaKOMUTbCS C NepeyHeM BOMPOCOB AN 9K3aMeHa.

2. BHUMaTenbHO NpPoYnTaTh Y OCMbICIIUTb PEKOMEHOOBAHHYIO NNTepaTypy, KOHCMEKT NeKLM.
BblyunTb BCce gousmyeckue doopMysbl Mo NPOMAEHHBIM TEMaM.

3. 9k3aMeH Mo PU3MKe NPOXOAUT B MUCbMEHHON DOpMe 1 [ONXEH colepXaTb:

- onpeneneHne OCHOBHbIX OU3NYECKMX BENUYUH (B aHANIMTUYECKON 1 TEKCTOBOW coopme);

- AN BEKTOPHbIX BEMMYUH AONXKHbI ObiTh ONpeaeneHbl Kak Moay/b, Tak U HanpasneHne;
-GPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (V3UKI (B aHAIMTUYECKOM 1 TEKCTOBOW CDOpME); NPV 3TOM
Heobx0aMMO faTh onpeneneHne PU3NYEcKnX BEUYMH, BXOASLWMX B (OOPMYIMPOBKY 3aKOHa;
PYICYHOK, MOSICHSIIOLUMIA OTBET Ha BOMPOC.

4. PeweHre 3a1ay cHa4ana cnefyeT ocyllecTBuTb B obleM Buae (B BykBeHHbIX 0603HAYEHNSX),
MoNy4YMTb PacYeTHYI0 POPMYJY 1 3aTeM MPOM3BECTN YNCNEHHBIV pacyeT B eanHuuax CU.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune gucumnnmHbl "®dusuka" npegnonaraeTt NCMNonb30BaHNe CreayoLero NporpaMMHOro obecrneyeHms u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:
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OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToamYeckas nutepatypa ons LaHHOW OUCLMNANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
" BubnnoPoccuka", BocTyn K KoTopoli npefoctaeneH obyyatowmmes. B 3BC " bubnuoPoccuka " npenctasneHsbl
KONNEeKLMW aKkTyanbHOW Hay4YHOR 1 yuebHOM nuTepatypbl MO ryMaHuTapHbIM HaykaMm, Bkiovatowme B cebs nybnvkauum
BEOYLMX POCCUNCKMX N30ATENbCTB 'YMaHUTAPHON NNTepaTtypbl, U30aHNS Ha aHMMNACKOM S3blke BEOYLWMX aMeprKaHCKMX
1 €BPONENCKUX N3[ATENbCTB, @ TaKXe Pefkue U ManoTMpaxHble N34aHNs POCCUACKMX PErnmoHanbHbiX By3oB. 95C
"BubnnoPoccuka" obecneymBaeT WMPOKUIA 3aKOHHbIN LOCTYN K HE0BX0AMMbIM st 06pa3oBaTeNibHOro npouecca
U3LaHWSM C UCMONb30BAHNEM MHHOBALMOHHbBIX TEXHONOMMIA 1 COOTBETCTBYET BCEM TpebOBaHMSIM dheneparbHbIX
rocynapcTBeHHbIX 0b6pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToanveckas nutepatypa oias JaHHOW AUCUMMNAUHBI UIMEETCS B HANMYUK B 3NIEKTPOHHO-BMBNIMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT nponaseneHns
KPYNHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCcyAapCTBEHHbIX OpraHoB, nNpenogasarenei segywmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHeHUn 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMnekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUUKIoNeann, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNlbHO-HOPMAaTUBHbIE LOKYMEHThI, CrieumanbHble nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMSIM doeeparbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro nokoneHus.

YyebHo-meToamyeckas nutepatypa ons LaHHOW OUCLMNAUHBI IMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyN K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKM ULAHUSIM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHbBIX HANPaBNEHUA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHve gucuunnnHbl "®ursmka” npegnonaraeT NCNOMb30BaHNE CNEeayOWEro MaTepuanbHO-TEXHUYECKOro
obecneyeHns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto Gonee 60 Yenosek. MynbTumMenninHas ayamTopuvsi COCTOMT U3
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNpPaBneHusl, OCHaleHHas COBPEMEHHbLIMU CPEeACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMaLIMK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
LOKYMEHTOB. TunoBas KOMNAekTauus MynbTUMEOUAHOM ayauToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOopPa,
aBTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKOM CUCTEMbI, 8 TaKXe NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGIOH, 610k ynpasneHns o6opynoBaHvnem, nHtepdericel noaknoyenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenogaBatens SBASETCS KIHOHYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPOMCTBA
B €OMHYIO CUCTEMY, M CNYXXWT NMONHOLEHHbIM paboyrM MecToM npenogaeartens. [Npenonasarens NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCE/ CUCTEMOWA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepeHUUn 1 opyrue Buibl ayAUTOPHOW HArpy3ky obydyatowmxcst B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 00y4YeHWs!, B TOM YC/E C UCMONb30BaHNEM B
npoLecce oby4yeHns Bcex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayautopus Takxe OCHaleHa WPOKOMONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens U He meHee 15 paboumx mect
CTYLEHTOB, BK/IOYAIOWMX KOMNBIOTEPHbBIA CTON, CTYN, MEPCOHaNbHbIV KOMMAbIOTEP, NLEH3UOHHOE MPOrpamMMHOe
obecneyeHune. Kaxablit KOMMNbOTEP UMEET WNPOKOMOMOCHLIA AOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAKOYEHbI K
KoprnopaTueBHOW KoMnbioTepHon cetn KDY n Haxogatcs B €AMHOM LOMEHe.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4115 NPOBEAEHNS nabopaTtopHbix paborT,
npakTn4eckKnx 3aHATU U CaMOCTOSITENBHOM pa60Tb| Nno otaenbHbIM QUCUMNINHaM, a TakXxke NpakTuk n
Hay4yHo-uccnenoBartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
oby4alowmxcs akagemMmyeckon rpynnsl imbo noarpynnbl. 3aHATMSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEPCUTETA, KOHTPONMPYIOWETO BbINONHEHME BUAOB y4ebHo paboThbl 1 cobniogeHne npaBuni TeXHUKU 6e3onacHoCcTy.
KayecTBeHHbIM 1 KONMYECTBEHHbIN COCcTaB 060PYLOBAHNS 1 PACXOAHBLIX MATEPUATIOB ONPELENseTCs CNeLngUuKon
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn 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 POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

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

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoLwmxcsl BOCMIPUHUMATL OLHY M Ty XXe MHPOPMaLMIO U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALAMU U 3aALNTbI BbINOHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn oopM TEKYILEro 1 NPOMEXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU COoavn 3a4yéTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, 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 GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 22.03.01

"MartepuanoseneHne 1 TeXHONOrMn Matepuanos” 1 Npodounio NoaroToskn MaTtepuanoBeneHme n TEXHONOTUN HOBbIX
mMaTepuanos .
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