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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas
omsnka".

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. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas

omsnka".

Mporpammy oucumnnuHbl paspaboTan(a)(m): MHxeHep 2 kateropun CemeHosa E.B. (kacdbenpa TexHn4eckon omamnkm n

sHepreTukn, VinxeHepHbii MHCTUTYT), EVYallina@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
Orik-2 CNOCOBHOCTb LEMOHCTPMPOBATb M UCMONb30BaTh YriybneHHbIe TeopeTnyeckue n
npakTuyeckme 3HaHNs PyHoaMmeHTanbHbIX U NPUKNaaHbIX HayK, B TOM Y1cne
TEXHNYECKOWN PU3NKn
MK-4 rOTOBHOCTb pewarb NpukiagHblie NHXEeHEePHO-TEXHUYECKME n
TEXHUKO-9KOHOMMYECKUE 3a4a4M C MOMOLbIO NakeToB NPUKNaAHbIX MPorpamm
YK-6 CnocobHOCTb ONPeREennTb U peann3oBaTb NPUOPUTETL COBCTBEHHON NEeSTENbHOCTM
1 cnocobbl ee COBEPLEHCTBOBAHNSA HA OCHOBE CaMOOLIEHKM

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

®dunsnyeckne MexaHn3mbl MOHN3ALUN Fra30B, B HACTHOCTM NpoayKTOB CropaHunsa yrnesonopogHbiX

TOMNUB;

YCTponcTBO 1 NpuvHUMn gencteng tunosbix MITL reHepatopos 1 NnasMosHepreTUHeCKmnx yCTaHoBOK;
OcCHOBbI TEOPUK INEKTPOMNPOBOLHOCTU ra30B.;

JonxeH ymeTb:
OueHnBaTb CTENEHb MOHM3AUMW NIAMEH U MPOAYKTOB CropaHus ;

PaccunTbiBath napameTpbl paboyero npoLecca B NNasmMo3HepreTUHecKnx yCTaHoBKax;
OueHnBaTb BAMSHME 3MEKTPUHECKMX U MArHUTHBIX NOME Ha NPOLIECChI FOPEHMS.

JlonxeH Bnanetb:
MeTonamm pacyeTa NpoLEeCCOB MOHWU3ALUNW YrNeBOAOPOAO0B N NX CMECENA;

MeToamkaMn sKCNEPUMEHTANIbHOMO UCCNEeO0BaHNS BO3AENCTBMS NEKTPUHECKUX N MArHUTHBIX
nonew Ha NPOLIECC ropeHns.
dusnyeckne MexaHN3Mbl MOHN3ALMUN Fa30B, B HACTHOCTM NPOOYKTOB CrOpaHns yrnesonopoaHbIX

TOMNUB;

YCTPOMCTBO U NPUHLMM AeAcTBMS TUMoBbIX MIT Ll reHepatopoB 1 NNasmMo3HEePreTMYecKrx yCTaHoBOK;
OcHoBbI TEOPUW 3NEKTPOMNPOBOAHOCTY ra3os;
OueHvBaTh CTeneHb MOHN3aUMKN NNamMeH 1 NPOAYKTOB CropaHus ;

PaccunTbiBath napameTpbl paboyero npoLecca B NNasmMoaHEPreTUHEeCcKnX yCTaHoBKaXx;
OueHrBaTh BAUSHUE 3NEKTPUYECKMX Y MAarHUTHBIX NMONeli Ha NPOLLeCChl FOPeHNS.
MeTonamn pacyeTta npoLECCOB MOHU3ALMM YTNEBOLAOPOLOB U UX CMECEN;

MeTogukamm aKCnepuMeHTanbHOro NCCnefoBaHns BO3AENCTBUSA SNEKTPUYECKMX U MarHUTHbIX
nosie Ha NpoLecc ropeHuns.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
npoBOOUTb KOMMNJIEKCHbIE UCCenoBaHuA, Hanpas/ieHHblE HA pa3pa60TKy HOBbIX
Nna3MosHepPreTUYecknx yCTaHOBOK;
BbINOMHATL PU3UKO-TEXHNYECKME PACYEThl MOHN3ALMOHHbIX MPOLIECCOB B UMEIOWXCS

NPOMbILWEHHbIX yCTaAHOBKAX.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Modynb) BkAoYeHa B pasgen "B1.B.01 OucumnnvHbl (Mogynu)" OCHOBHOW NPOgIEeCCUOHASTbHON
obpaszoBatenbHoi nporpammel 16.04.01 "TexHnyeckas domauka (TexHudeckas ouamka)" u OTHOCUTCS K BAPMaTUBHOW

4acTn.
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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas
omsnka".

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 36 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMNANHBI: 3a4eT B 1 cemecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCcKMX YacoB U BUAOB Y4EOHbIX 3aHATUN

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

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYO0EMKOCTb (B Yacax) CcTOS-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

1. |Tema 1. MloHn3aums rasos. 1 2 0 4 0 0 0 6

Tema 2. OCcHOBbI TEOPUN
2. 3NEeKTPONPOBOAHOCTY rasa. 1 2 0 2 0 0 0 8

Tema 3. BnvsHue anekTpryeckux paspsinos
3. |Ha PU3NKO-XMMUYECKME CBOCTBA 1

" |yrneBoooponoB 1 nx CMeceli C BO3OYXOM. 4 0 2 0 0 0 8
Tema 4. BnnsHne anekTpnyeckoro u

4. Kapakrep Teuenne npomyros croparms. | 1| 4 | o [ 4 | o | o | o |8

5. |Tema 5. MI" 1 reHepatop. 1 4 0 4 0 0 0 6

6. ;'g%igég/lng-:’,mowepremqecme CUCTEMBI 1 ’ 5 0 5 0 0 0 0

NToro 18 0 18 0 0 0 36

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)

Tema 1. loHU3aumA rasos.

1. dnekTpryeckmnin paspsag B rasax.

2. loHusauuns rasos.

3. HecamocTosiTenbHbIii ra3osbiin paspsaa.

4. CaMOCTOSATENbHBIN ra3oBbii paspsaa.

5. paBHOBECHas MOHM3aLMA ra3os.

6. HepaBHoBecHas MOHN3aUNS rasos.

"a3bl NpencTaBnsitoT coboit xopoLmne N3oNSTopPbl. DTO 03HAYAET, HTO NX MOEKYNbl HEATPAaNbHbI U OTCYTCTBYIOT 3apsiibl.
OpHako ecnu ras kakmm-nn6o 06paszomM MOHN3MPOBATb, OH CTAHOBMTCS MpoBoAsWMM. [MpoLiecc oHM3aumm rasa

CBOOUTCA K OTPbIBY 3JIEKTPOHOB OT HeMTpaanoro aToma, aToM npespawaeTcsa B NONOXNTENBHbIA NOH. I'Ip|/| OOCTaTO4YHO
BbICOKOM OaB/ieHnn otTuenmelinecs aNeKTpPpOoHbl 3axXxBaTbiBalOTCA Hel7|TpaJ'IbeIMVI aToMamu, aTtoMbl NpeBpaLllaoTCcs B

oTpuLaTENbHbIE NOHBI. TakMM 06pa3oM, SNeKTPONPOBOAHOCTb ra3oB Npw BbICOKOM
JABNEeHNN HOCUT NOHHBIV xapakTtep. Mpu HebGoNbLOM OaBNEHUN 3NEKTPOHbI MOTYT
HaxoauTbCs B CBOHOAHOM COCTOSIHWU, B 3TOM Clyyae roBopsiT 06 aNeKTPOHHO
NPOBOANMOCTHU.

Insa Toro 4ytobbl ra3 ctan NPOBOAHVMKOM, HEOBXOAMM KaKOM-Nnbo NOCTOPOHHWA (DaKTOP MOHMU3ALMK (BbICOKAS
Temneparypa rasa, ynbTpacroneToBoe UsnyyeHve v T.4.). B aTomM cnyyae npoBooMMocCTb rasa HasbiBaeTcs
HecamoCTOSITENbHOW, TOK B ra3e Ha3blBaeTCs

HEeCaMOCTOATENbHbIM.
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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas
omsnka".

I'Ip|/| [O0CTaTO4HO BonblUol HANPA>XEeHHOCTUN 3NEeKTPU4eCKOoro noasd OHO CaMO MOXeET Bbl3BaTb MOHN3ALMIO ra3a,
BO3HUKILLWIA ra30Bbli paspsan 1 ToK Ha3blBAOTCA CAMOCTOATE/IbHbIMA.

Tema 2. OCHOBbI TEOPUM INEKTPONPOBOOHOCTM rasa.
1. Teopma anekTpn4eckoin NPoBoaANMOCTY MNa3mbl.
2. OMbITHbIE AAHHbIE MO 3NEKTPUYECKON NPOBOANMOCTY MNaMeH 1 NPOAYKTOB CropaHus.

COBpeMeHHaﬂ KoHUenunsa Teopunn aNnekTponpoBoOHOCTU paCTBOPOB 3JIEKTPONINTOB COCTOUT B NMOMNbITKE €0UHOIro
noaoxona onncaHus 3aKOHOMepHOCTeI7I nameHeHus 9 ot C ana nioboro tuna anekTponuta.

Taknm obpasoM, Teopusi 6eCCnMHOBO 9NEKTPONPOBOAHOCTM, 6a3upytowascs TONbKO Ha NPEeACTaBNEHNN O 3aPSKEHHbIX
CO-NIUTOHAX, Jaxe ans cnyyas TpaHc - ( CK) x BbIrnsamT oueHb UCKYCCTBEHHOM. Bbinv npeanoxeHsl 1 apyrve
MexaHu3Mbl nepeHoca. B Mogeny Metannuyeckux kanenb npearnonaraeTcs, YTo BCNeACTB/E HEOAHOPOLHOMO
NernpoBaHns BO3HVKaOT HEOAHOPOAHO pacnpeaeneHHbIe MeTaninyeckme ocTpoBku. MNpw aToM nepexon
NoNynpoBOLHVK - METaN MHTEPNPETUPYeTCS Kak Nopor NpoTekaHus, T.e. To4YKa, B KOTOPOii BrnepBebie obpasyeTcs
NepKONsILMOHHBIN cynepknacTep.

Tema 3. BnusiHue anekTpuueckux paspsiaoB Ha oU3MKO-XMMUYeCcKue CBOMCTBA YrN1IeBOAOPOLAOB U UX CMecel C
BO30YXOM.

OCHOBHbIE CBOWCTBA CXMXEHHbIX YrNeBOAOPOLHbIX ra3oB. Bo3aencTeune BbICOKOBONbTHOMO 3/1EKTPOrMapaBInyecKoro
pa3psiaa Ha U3MKO-XUMUYECKME CBOMCTBA HEQDTM 1 HedPTenpoayKTOB.

B nocnenHue necatunetns B 06nacT eCTecTBeHHbIX HayK nosBUNIOCb NpuHUMnuanbHO HOBOE HaMnpasneHne Hay4HbIX
pa60T, CBA3aHHbIX C N3y4eHnem BO30ENCTBUSA Ha BELECTBO paagnaunn, aNeKTpoMarHMTHOro n3ny4yeHns, ynbtpas3Byka,
nnasmbl, BbICOKUX OABNEHUNA, Temneparyp n 1.4.

I'IepeqvlcneHHble Bbille ,ﬂelzCTBYPOUlMe (*)aKTOpr 4acCTO XapakTepuna3yrT TePMNHOM ?SKCTpeMaﬂbele BO3OencTBmA?.
HeCMOTpﬂ Ha pa3nnyHble MeXxaH3Mbl nepenadyn aHeprun Monekynam 1 atomam eellectsa obwmm Kputepmnem
3KCTpemMasibHOCTHn BO3OENCTBUSA MOXET CNyXWTb BO3HUKHOBEHME NPOMEXYTOHYHbIX BbICOKOAKTUBHbIX COCTOSIHMIA YacTuy,
BewecTBa, 4To B UTOre npneBoanT K Ka4eCTBeHHOMY U3SMEHEHUIO MUKPO- N MaKpOoXapakTepucTuk 06pa6aTb|BaeMoro
O6'beKTa, NOSIBNIEHUNIO HOBbIX CBOMCTB.

O,IJ,HI/IM M3 BMOOB KOMMJIEKCHOIo 3KCTpemManbHOro BO30ENCTBUSA SBNSETCS 3CpCpeKT BbICOKOBOJ/IbTHOIO
KOPOTKOMMMNYNbCHOro anekTporunapasnmyeckoro paspsaa (BKOIMP), kotopelit covetaeT B cebe oaHOBpPEMEHHOE
BO34EWCTBME HA BELECTBO CUIbHOO MEXAHMYECKOrO CXaTuhs, MOLWHOrO YNbTpasByKa, XeCTKOro PeHTreHOBCKOro, Y®- n
NK-n3nyueHmsi. Obpasyrowmecs B npoLecce paspsna aNeKTpoMarHUTHbIE MOMs TakXe 0Ka3blBaloT CUNbHOE BANSIHME Kak
Ha caM paspsig, Tak U Ha MOHHbIE MPOLECCHI, MpOTEeKaWwme B OKpyXarowwen ero XxungkocTtu. Nog nx Bo3gencTsnem
NPOUCXOAST Pa3HoobpasHble Pr3NHecke N3MEHEHUS U XMMUYECKMe peakuumn B obpabaTbiBaeMoM Matepuane.

Tema 4. BnusiHme aneKTpmMueckoro 1 MarHUTHOro Mosisi Ha CTPYKTYPY MaMeHM 1 xapakTep TeueHue NpoayKToB
cropaHusi.

LelicTBre aneKTprn4eckoro Nons Ha npouecc cropaHus. MloHoobpasosaHve B nnaméHax BeposTHblii MexaHM3M BAUSHNA
9NEKTPUYECKOrO MOMS HA PacnpPOCTPaHEHNE NNAMEHM.
opeHWe ? 0[HO U3 CaMbIX CIOXHbIX, U3BECTHbIX YENOBEKY SBNEHUIA. NPUHATO CUMTATh, YTO FOPEHME

? Npouecc B3anMoOeiCTBUS TOMNMBA C OKUC/TUTENEM C BblAeNeHNeM TeMNI0BOW U CBETOBOW aHepruun. 310 UenHas
peakums nocnenoBaTtenbHOro ApobneHust Yactul Tonnmea Ha 6onee Menkne pagukansl. [o HACTOSIWEro BpeMeHn HeT
4eTKO CAPOPMYNMPOBAHHO TeopnK ropeHns. CyllecTeyoT

otaenbHble MOAENN, KOTOPbIE B YCNIOBUAX ue(pmuma OOCTOBEPHbIX 3KCNnepuMeHTallbHbIX OaHHbIX

O npoueccax B 30Hax ropeHuns, Hen3beXHo CBSI3aHbl C YMO3PUTENbHbIMU NMPeanoioXeHnAMn n 3a4acTyto cogepxar
Cepbe3Hble HeOJOCTaTKN 1N OaxXe NpoTUBOpPEYInA. CornacoBaHHOCTb Teopun

C 3KCMEepUMEHTOM CNYyXUT NALWb OOBOOOM B NONb3y pa60TOCI'IOCO6HOCTI/I OAaHHOM MoZenu, HO HMKak
He OoKa3blBaeT NICTUHHOCTUN ee NCXOOHbIX npep,nonoerMVl, MOCKOJIbKY OCTaloTCA BO3MOXHOCTU

anbTEPHATMBHBLIX 0O BACHEHNI TEX XXE CaMblX 3aKOHOMEPHOCTEN. [oMnbITKM yNpaBnsiTe NPOLECCAMY FOPEHNS
npeanpvHMManicb nasHo. OfHUM 13 cnocoboB ynpaBneHUs NPOLECCaMU rOPEHUS , ABASIETCS NCMNONb30BaHNe
3MEKTPNYECKOrO MONS.

Tema 5. MI" [0, reHepartop.
1. Cxema pabotbl MI"[I-reHepaTtopa
2. NpeunmyliecTBa 1 HepoCTaTkn reHeparopa.

AnbTepHATUBHbLIX UCTOYHUKOB SHEPrUM Ha NnaHeTe 3eMns OrPOMHOE KONMYecTBO. MNpPOCTO YENOBEYECTBO ele He
Hay4mnnoCh 3Ty SHEPruio NonyyaTb AeleBbiMM crocobaMu, XOTS MHOTME M3 HUX YXe UcnonbaytoTcs. MpakTuyiecku Bce
BUAbl aNlbTEPHATUBHOM 3HEprun B Teopun paspaboTtaHbl U NofyyeHbl B fabopatopHbiX ycnosusix. OLHUM 13 Takux BUOOB
ABNSETCS SHEPruns, nonyvyaemas oT afeKTponuTa, PacnonoXeHHOro B MarHUTHOM none. Takor adodpekT Ha3biBaeTcs
MarHMTormgpoanHaMm4eckuin, a yctaHoBka, B KOTOPOW 3Ty aHepruto nonyyatot, MITL reHepatop. Y4eHblM 3TOT appekT
n3BecTeH AaBHo. CTOUT HaNoMHUTb, YTo ewe Papaneit B 1832 roay nbitancs B nabopaTopHbIX YCNOBUSX HANTK
9NEeKTPOMAarHUTHyI0 ABUXYLWYocs cuiy. [lns 9Toro oH ncnonb3oBan Boay U3 peku Tem3a. [laBaite paccMoTpum obe
nosnumnm (agodpekT 1 reHepatop) 6onee noapobHo.

Tewma 6. nnasmoaﬂepreruqecxue CUCTeMbl U YCTAaHOBKUMIO.

AEKTPOHHBH
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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas
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1. [1Na3MoTpPOHbI;

2. TexHonornyeckne nnasMeHHbIe YyCTAaHOBKN Y MOHHO-MNAa3MEHHbIE TEXHONOINN;
3. MeauvumHckme 1 NPOMbIWEHHbIE NNa3MeHHbIE YCTaHOBKM.

4. JlazepHble 1 TEPMOSAEPHbBIE YCTAHOBKMW.

MnasMeHHast TEXHONOrKS - MOI0OAAs OTPAC/b NMPOMbIWNIEHHOCTU, MHTEHCMBHOE ee pa3BuTMe Hadanock B 50-x rogax
Halero cToneTusi u 6ypHO NPoaoMXaeTcs B pasHblx cTpaHax. CB1OETENbCTBOM TOMY CyXUT 60/bLWOA NOTOK NATEHTHOM
W Hay4HOW MHGpopMaLMK, a TaKXe paclumpsitowmecs o6nactT NPOMBbILWIEHHOMO UCTONIb30BAHUS.

I'Ipennocn:mKoPl Ons passnuTuA NNa3MeHHOM TEXHONOrMM cTano passutune KOCMMNYECKOW TEXHUKWU, 4TO n0Tpe603ano
CO30aHNA pasndHbIX TUNOB anraTeneVl, B TOM 4Yucne n nnasMeHHbIX, MaTepmnanos 1 KOHCTDYKLI,VIVI KOCMUNYeCKunx
annapartoB, COXpaHsoLWmX paboTocnocobHOCTb Npw BXO4E B MIOTHLIE C/IOV aTMOCHephbl, UCMbITAHUA NeTaTenbHbIX
annapartos npu 60onbLINX CKOpOCTAX nonerta, nccnenoBsaHum B obnacTtu TepMmosanepHoOro cnMHTe3a, ra3oanHaMmnkm npun
BbICOKMX CKOPOCTSIX, (P3MKIM ra3oBOro paspsana, XMMM4eCcKom TEXHONOMMN BbICOKUX PEXMMHbIX napameTpos. C
MCMNONb30BAHMEM MNa3MEHHON TEXHONOMMM Co34aHbl HE TONbLKO HOBbIE martepuanbl, o6naua+ou.w|e BbICOKNMU
TEXHONOrM4YeCkMMM CBONCTBaMM (OrHEYNOPHOCTLIO, TBEPAOCTbIO, MPOYHOCTbLIO), HO 1 annapartypa 3tdeKTMBHOM
06paboTku aTVX MaTepranos.

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

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLMMAUHBI, TakK 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSATeNbHOCTM Mo 06pas3oBaTeNbHbBIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepauum ot 6 anpens 2021 roga Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosbps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualibl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HaHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUeHO4YHble
cpencTBa Tekyllero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I atTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 0By4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNSA LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMbI HA OCHOBAHWUMW 3aKNtoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

asTopedoepar uccnenosaHue HU3KoTeMn nnasmbl - http://www.itam.nsc.ru/users/libr/eLib/Diss/2009/DenisovaNV.pdf
XypHan gouauka ropeHus un B3pbisa - http://www.choicejournal.ru/show.php?id=1358

OcHoBHble pe3ynbTathl MCCnenoBaHnin HU3KoTeMn nasmel - hitp://council-fntp.narod.ru/booklets/2004/Booklet_2004_1.pdf
domauka ropeHus rasos - http://mirknig.com/knigi/nauka_ucheba/1181458205-fizika-goreniya-gazov.html

douaunka ropeHust n B3pbisa XUTPWH -
http://pirochem.net/index.php?id1=3&category=pirophysics&author=hitrin-In&book=1957

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

nekumm [MpocMoTpurTE KOHCMEKT Cpady nocne 3aHaTuii. [loMmeTbTe Matepran KOHCNekTa nekunii, KOTOpbI
BbI3bIBAET 3aTPYOHEHUS 0715 NOHUMaHUS. [lonbiITanTeck HaTU OTBETHI HA 3aTPYLHUTENbHbIE
BOMPOCbI, UICMONb3Yys npeanaraemyto nutepatypy. Ecnu camocTositenbHo He yaanoch pasobpatbes B
matepuane, chopMynnpyinTe BONPOCh! 1 06paTNTECh Ha TEKYLWE KOHCYbTauuy Unmn Ha bnnxanwei
nekummn 3a NoMoLbio K npenogasarento. Kaxaylo Hegento pekoMeHayeTcs OTBOAMNTL BPEMS 4NS
NOBTOPEHNS NPONOEHHOr0 Marepuana, NpoBepsst CBOU 3HAHUS, YMEHUSA U HABbIKN MO KOHTPOMbHbIM
BOMpoOcam.

npaktudeckue | MNpakTuyeckne 3aHATUA NPEnCTaBNSOT 0COOY0 POPMY COYETAHUS TEOPUN 1 NpPaKTUKK. Nx

3aHATUS HasHauyeHue ? yrnybneHne npopaboTku TeoPeTNYECKOro Matepuana npeameTa nyTem perynspHom un
NNaHOMEPHOW CaMOCTOSITeNbHON paboThbl CTYAEHTOB Ha NPOTSXeHUM Bcero Kypca. MNpouecc
NOArOoTOBKM K MPAKTUYECKUM 3aHSATUAM BKIOYAET U3yYeHne 005S3aTenbHON 1 4ONONHUTENbHON
nuTepatypbl No paccMaTprMBaeMoMy Bonpocy. HenocpencteeHHoe NpoBeaeHne NpakTU4eckoro
3aHATMS NpeanonaraeT, HanpUMep: - UHAMBUAYaNbHbIE BbICTYNNEHUS CTYEHTOB C COOOIEHNSMM MO
KakoMy-nmbo BOMpPOCY 13y4aemMoli TeMbI; -GPPOHTaNbHOEe 06CyXAeHe paccMaTpuBaemoii Npobnembl,
060611eHMS 1 BbIBObI; - pelieHne 3a0a4 1 ynpaxHeHuii no obpasLly; -pelleHne BapuaHTHbIX 3a4a4 1
YNPaXXHEHW; - BbINONHEHNE KOHTPONbHLIX padoT; Mpn NoAroToBKe K NPaKTMYECcKUM 3aHATUSIM
CTy[eHTaM PeKOMeHyeTCs: BHUMATE/IbHO 03HaKOMUTLCS C TEMATMKOW NPaKTUYECKOro 3aHATUS;
NPOYECTb KOHCMEKT NEeKUMMN Mo TeMe, U3Y4nTb PEKOMEHOO0BaHHYIO MTepaTypy; COCTaBMTb KPaTKUIA
nnaH oTBeTa Ha Kax.ablii BOMPOC NPaKTUYECKOro 3aHSATUS; NPOBEPUTb CBOU 3HAHMS, OTBEYas Ha
BOMPOChHI /151 CAMOMNPOBEPKU; ECNIN BCTPETSATCS HE3HAKOMblE TePMUHbI, 00513aTeNbHO 00paTUTLCS K
CnoBaplo 1 3apuKCMpoBaTh X B TeTpaau. Bce nucbMeHHble 3a1aHns BbiNONHATL B paboyeli
TeTpaau. MpakTuieckme 3aHATUSI PpasBMBaloT Y CTYAEHTOB HaBblKWU CaMOCTOSITENIbHOW paboThbl Mo
PeLeHNO KOHKPETHbIX 3aaav.

camocTosi- | CamocTosiTenbHas paboTa CTyAeHTOB MPOBOAMTCS C LEMbIO: - CUCTEMATU3ALIMN U 3aKPEMNEHNS

TenbHas MONYYEHHBIX TEOPETUYECKNX 3HAHWUI 1 NMPAKTUYECKMX YMEHWIA; - yrNyBneHns n paclumpeHunst

pabota TEOPETUYECKMX 3HAHWIA; - C(DOPMUPOBAHMNS YMEHMIA MCMONb30BATL CMPABOYHYIO NUTEPATYPY; -
Pa3BUTUS NO3HABATENbHbIX Y TBOPYECKMX CMOCOOHOCTEN CTYAEHTOB; - (DOPMUPOBAHUS
CaMOCTOSITENBHOCTY MBIWEHWS; - Pa3BUTUS UCCNELOBATENbCKUX YMEHUIA. [INsi BOCTUXEHUS
yKa3aHHOW Lienun CTyAeHTbl JOMKHbI pewarb Cleayowme 3aaadyn: - U3y4ntb PEKOMEHOYEMbIE
NMTEPATYPHbIE NCTOYHVKN; - U3YYNTb OCHOBHbBIE MOHSATUS 1 ONPEOENEHNS; - PEWNTDL NPELNOXEHHBIE
3a4a4u; - OTBETUTb Ha KOHTPOMbHbIE BOMPOCHI.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayer CTyneHTbl caatoT 3a4eThbl B KOHLE TeopeTudeckoro obydeHus. K 3auety nonyckaeTcst CTyOeHT,
BbIMOMHMBLUMIA B NONHOM 06 beMe 3a4aHus, NpeLyCcMOTPEHHbIE B paboyeli nporpamme. B cnyvae
nponycka Kakux-nmbo BUAOB y4ebHbIX 3aHATUIA MO YBAXMTENbHBIM UK HEYBAXUTENbHBIM NPUYMHAM
CTY[EHT CaMOCTOSTENbHO BLINOMHSAET U CAAET HAa MPOBEPKY B NMMCbMEHHOM BUAE 0bwue unm
NHOMBMIYyaNbHbIE 3a4aHNS, onpenensemMble npenogasarenem. 3a4eT N0 TEOPETUYECKOMY KypCy
NpPOXo4MT B YCTHOM UM NUCbMEHHON hopMe (onpedensieTcs npenogasarenem) Ha OCHOBE NepeyHs
BOMPOCOB, KOTOPbIE OTPAXAKOT CoAepXaHue fencTeyowein paboyeli nporpamMmbl y4ebHOA
ancumnnuibl. CTyoeHTaM pekOMeHOyeTCs: - FOTOBMTLCS K 3a4eTy B rpynne (4Ba-Tpy YenoBeka); -
BHMMATENbHO NPOoYMTaTh BOMPOCH! K 3a4eTy; - COCTaBUTb MNfaH OTBeTa Ha KaX.blii BONPOC, BblOenus
KNtoYeBble MOMEHTbI MaTeprana; - U3y4mB HECKOMbKO BOMPOCOB, 06CYANTb NX C OAHOKYPCHUKAMU.
OTBeT [oNXeH BbITb apryMeHTUPOBaHHbIM. Pe3ynbTaThl cAaqun 3a4€TOB OLEHNBAIOTCS OTMETKOW
?3a4TeH0? nnm ?He3ayTeHo?.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, HEOOX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumnanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTN B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBO BEpPCUM N0BOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE ANS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIo U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMbIX
OMCLUMMNIMHOM, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLummn OopM TEKYLLErO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenmdeHne npogoxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MnHBaANNMOOM UnNn nNMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmm no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NnpPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHON popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yyYatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBmm ¢ TpebosaHnsamMm ®FOC BO n yyebHbiM nnaHom no HanpasneHunto 16.04.01
"TexHnyeckas ouamka" n Mmarmctepckown nporpamme "TexHnydeckas pusnka".

AEKTPOHHBH
Crpannua 9 s 11. BBl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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651.B.01 CMexHble 3a8a4y Qou3nKu ropeHns v gomusnkm
HU3KoTEMNEepaTypHOU rniasmbl

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotoskm: 16.04.01 - TexHnyeckasa comamnka
Mpochunb noarotoskm: TexHnyeckas gmamka

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. Apxunoe B.A. ®13MKO-XMMUYECKME OCHOBbLI MPOLIECCOB TennoMaccoobMeHa [OnekTpoHHbIN pecypc] : YuebHoe
nocobue / Apxunos B.A. - Tomck:M30-Bo Tomckoro nonutex. yHuesepcuteta, 2015. - 199 c.: ISBN 978-5-4387-0539-0 -
Pexwum goctyna: http:/znanium.com/catalog/product/673007

2. Temam, P. MatemaTnyeckoe MoLennpoBaHne B MEXaHUKE CMOWHbIX Cpen [DNeKTpoHHBbI pecypc] : yuebHoe nocobue
/ P. Temam, A. MupaHeunb ; nog pea. . M. Kobenbkosa ; nep. M. O. ApywaHsiHa. ? 9nekTpoH. aaH. ? Mocksa :
N3paTenbcTBo 'Nabopatopus 3HaHwit', 2017. ? 323 ¢. ? Pexum goctyna: https://e.lanbook.com/book/94110

3. MaTtemaTnyeckme OCHOBbI BbIYMCIIUTENBHON MEXAHWNKM XUAKOCTM, ra3a 1 nnasmbl [SNeKTpoHHbI pecypc] : YuebHoe
nocobue / Bpywnuxckuin K.B. - OonronpynHeii:iHTennekt, 2017. - 272 c¢. ISBN 978-5-91559-224-6 - Pexum poctyna:
http://znanium.com/catalog/product/858951

4. KotenbHukos, V.A. Jlekumu no cpmanke nnasmbl [ONeKTpoHHbIR pecypc] : yuebHoe nocobue / UN.A. KoTenbHukos. ?
OnekTpoH. aaH. ? Mocksa : Miapatenbctso 'Nlabopatopus 3HaHuiA', 2017. ? 387 c¢. ? Pexum poctyna:
https://e.lanbook.com/book/94109

5. ®omrH, B.M. OHeproobMeH B CBEPX3BYKOBbIX ra30Mnas3MeHHbIX TEYEHMSX C yAaPHbLIMU BOHAMU [DNEKTPOHHbI
pecypc] / B.M. ®omuH, B.W. Akosnes. ? OnekTpoH. gaH. ? Mocksa : duamatnut, 2017. ? 368 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/105007

JononHutenbHasa nuTteparypa:

1. BapaHosa, M. . DN3NKO-XxMMMYECKNE OCHOBbI MOMYHEHMNS TOMAMBHBIX BOAOYIOfIbHbIX CYCNEH3UA [ONEeKTPOHHbIN
pecypc] : moHorpacousi / M. IN. BapaHosa, B. A. KynaruH. - KpacHosipck : Cubupckuii doeaepanbHeblii yHusepcutet, 2011.
- 160 c. - ISBN 978-5-7638-2116-1. - Pexxum poctyna: http://znanium.com/catalog/product/441837

2. MuHbko H.., MeToabl nony4eHns 1 cBoiicTBa HAHOOHBEKTOB [SNEKTPOHHBIN pecypc] : y4eb. nocobue / H.U. MuHbko,
B.B. CtpokoBa, U.B. XepHosckuin, B.M. Hapues. - 2-e uaa., ctep. - M. : ®JIMHTA, 2013. - 165 c. - ISBN
978-5-9765-0326-7 - Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785976503267.html
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 16.04.01 - TexHnyeckasa comamnka
Mpochunb noarotoskmn: TexHnyeckas gomamka

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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