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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 oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (aoueHT) Mosnesa O.B. (kadenpa TeXHNYECKOR on3nKu 1
aHepreTukn, VinxeHepHbii MHCTUTYT), Olga.Beloded@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-6 CNOCOBHOCTBIO CaMOCTOATENbHO NpuobpeTaTth U UCNONb30BaTh B NPaKTUYECKOM

esTeNbHOCTU HOBblE 3HAHMS U YMEHWS, B TOM YUCNE B HOBbIX 0ONACTSAX 3HAHUIA,
HEeMoCPeACTBEHHO HEe CBA3AHHbIX CO CPEPOI LEATENBHOCTU

OriK-2 CNOCOBHOCTLIO AEMOHCTPUPOBATL U MCNOMNb30BaTh YrybneHHbIE TEOPETUYHECKME U
NpakTU4eckme 3HaHUs pyHOaMEeHTaNbHbIX Y MPUKNAAHbIX HAyK

MNK-7 FOTOBHOCTbIO OCBaMBaTh W NPUMEHSTb COBPEMEHHbIE (DU3MKO-MaTeEMaTNYECKNE
MEeTOObl M METOAbLI UCKYCCTBEHHOIO MHTENNEKTA A8 PEWEHNs NPOPeCCUOHaNbHbIX
3a4ay, COCTaBNSATb NPAKTUYECKNE PEKOMEHAALIMN MO NCMONb30BAHMIO MOMYyYEHHbIX
pe3ynbTaToB

O6yyatolmiics, OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

Ddusnyeckne MexaHn3Mbl MOHN3aLMN ra3os, B HACTHOCTW NPOOYKTOB CrOpaHns yrneson0poaHbIX
TOMNMB;

YCTponcTBO M NpuvHUMn gencteng tunosbix MITL reHepatopos 1 NNasMosHepreTUHeCKmnx yCTaHoBOK;
OcHoBbI TEOPUM 3NEKTPONPOBOLHOCTY ra30B;

JonxeH ymeTb:

OueHunBaTb CTENEHb MOHM3AUMW NAAMEH U MPOAYKTOB CropaHus ;

PaccunTbiBath napameTpbl paboyero npouecca B NNasmMo3HepreTUHeCcKnx yCTaHoBKax;
OueHnBaTb BAMSHME 3MEKTPUHECKMX U MArHUTHBIX NOMEN Ha NPOLIECChI FOPEHMS.

JonxeH snagertb:

MeTonamm pacyeTta npoLeccoB MOHWU3aLUMn YrneBoAopPOaA0B N X CMeceil;

MeToamkaMun sKCNEPUMEHTANIbHOMO UCCNEeA0BaHNS BO3AENCTBMS NEKTPUHECKUX N MATHUTHBIX
nonew Ha NPOLIECC ropeHns.

dusnyeckne MexaHN3Mbl MOHN3ALMUN Fa30B, B HACTHOCTM NPOOYKTOB CrOpaHns yrnesonopoaHbIX
TONNMB;

YCTPONCTBO M NpyHUMN gencTteng tunosbix MITL, reHepatopoB U NNasMO3HEPreTUHECKmMX yCTaHOBOK;
OcHoBbI TEOPUM 3NEKTPONPOBOLHOCTY ra30B;

OueHunBaTb CTENEHb MOHM3ALUMW NAMEH U NPOAYKTOB CropaHus ;

PaccunTbiBath napameTpbl paboyero npoLecca B NNasmMoaHEPreTUHECKmX yCTaHOBKaXx;
OueHnBaTb BIMSHME 3NEKTPUYECKUX N MArHUTHBIX NONE HA NPOLIECCHI FTOPEHMS.

MeTonamm pacyeTta npoLecCoB MOHWU3aLUMK YrNeBo4OPOAO0B U NX CMeCceil;

MeToamkamMun sKCNepPUMEHTANIbHOMO UCCNeA0BaHNS BO3AENCTBMS SNEKTPUYECKUX N MATHUTHBIX
nosie Ha NPoLecc ropeHuns.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

npoBOOUTb KOMMNJIEKCHbIE NCCenoBaHuA, HanpaB/ieHHblE HA pa3pa60TKy HOBbIX
Nna3MosHepPreTUYecknx yCTaHOBOK;

BbINOMHATL PU3UKO-TEXHNYECKME PACUEThl MOHN3ALMOHHbIX MPOLIECCOB B UMEIOWXCS
MPOMbILNEHHbIX YCTaHOBKAX.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO
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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas
omsnka".

HaHnas gucuunnuHa (Momynb) BkAoYeHa B pasgen "B1.B.05 OucumnnvHbl (Mogynu)" OCHOBHOW MPOgIECCUOHASTbHON
obpaszoBatenbHoi nporpammel 16.04.01 "TexHnyeckas domauka (TexHudeckas ouamka)" u OTHOCUTCS K BAPMaTUBHOW
YyacTu.

OcsauBaetca Ha 1 kypce B 1 cemecTpe.

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

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

KoHTakTHas paboTta - 34 yaca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 16 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 38 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMNANHBI: 3a4eT B 1 ceMecTpe.

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

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOM paboThbl,
Paspgenbl oucUUNInHLbI / X TPYA0EMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl
1.[Tema 1. MloHnzauwns rasos. 1 2 4 0 6
Tema 2. OCcHOBbI TEOPUN
2. 9NEKTPONPOBOLAHOCTM rasa. 1 2 2 0 6
Tema 3. BingaHue anekTpnyeckmnx
3 [Pa3psnoB Ha hU3MKO-XMMYECKNE 1 4 o 0 7
‘|cBoiiCTBA YrNneBoaoponoB U UX
CMeceli C BO3yXOM.
Tema 4. BnnsHne anekTprmyeckoro u
MarHMTHOrO Nons Ha CTPYKTYpyY
4. NnamMeHn N xapakTep TeyeHune 1 4 4 0 /
NPOOYKTOB CropaHms.
5.[Tema 5. MI' [ reHepaTtop. 1 4 2 0 7
Tema 6. MnasmosHepreTuyeckue
6. CUCTEMbBI 1 YCTaHOBKMIO. 1 2 2 0 5
Toro 18 16 0 38

4.2 CopepxaHue aUCUUMIUHLI (MOBYNSA)

Tema 1. loHU3aumA rasos.

1. SnekTpryeckmnin paspsag B rasax.

2. loHusauus rasos.

3. HecamocTosiTenbHbIii ra3osbiin paspaa.

4. CaMOCTOSATENbHBIN ra3oBbil paspsaa.

5. paBHOBECHas MOHM3aLM4 ras3os.

6. HepaBHOBecHas MOHN3aUNS rasos.

"a3bl NpencTaBnstoT coboit xopoLme N3oNSTopPbl. DTO 03HAYAET, HTO NX MOEKYNbI HEATPAaNbHbBI U OTCYTCTBYIOT 3apsiibl.
OpHako ecnu ras kakmm-nn6o 06paszomM MOHN3MPOBATb, OH CTAHOBMTCS MpoBoAsWMM. [MpoLiecc oHM3aumm rasa

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

oTpuLaTENbHbIE NOHBI. TakMM 06pa3oM, SNeKTPONPOBOAHOCTb ra3oB Npu BbICOKOM
JABNEeHNN HOCUT NOHHBI xapakTtep. Mpu HeboNbLOM OaBNEHUN 3NEKTPOHbI MOTYT
HaxoauTbCs B CBOOOAHOM COCTOSIHWU, B 3TOM Clyyae roBopsiT 06 aNeKTPOHHO
NPOBOANMOCTHU.
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Mporpamma omcunnnmHbl "CMexHble 3aga4n om3nkn ropeHns n omankm HU3KkoTemnepaTypHon nnasmel”; 16.04.01 "TexHuyeckas
omsnka".

Ins Toro ytobbl ras cran NnpoBOOHUNKOM, HeobxoOunM Kakon-nmbo I'IOCTOpOHHVII7I pakTop noHn3auumn (BbICOKaH
Temnepartypa rasa, ynbTpaguroneToBoe nsnyyeHue un T.,El,.). B atom Cny4dae nposoAMMOCTb ra3a Ha3blBaeTCA
HECaMOCTOSTENIbHOM, TOK B ra3e Ha3blBaeTCs

HEeCaMOCTOATENNbHbIM.

I'Ip|/| [O0CTaTO4HO BonblUOol HaNPA>XEeHHOCTUN 3NeKTPpU4eCKoro noasd oOHO CaMO MOXeET Bbl3BaTb MOHN3ALMIO ra3a,
BO3HUKILLWIA ra30Bbli pas3psan n ToK Ha3blBalOTCA CAMOCTOATE/IbHbIMA.

Tema 2. OCHOBbI TEOPUM INEKTPONPOBOOHOCTU rasa.
1. Teopma anekTpn4eckKon NPoBoOaANMOCTY MNa3Mbl.
2. OMbITHbIE AAHHbIE MO 3NEKTPUYECKON NPOBOANMOCTU MNaMeH 1 NPOAYKTOB CropaHus.

COBpeMeHHaﬂ KoHUEenunsa Teopunn anekTponpoBoOHOCTU paCTBOPOB 3JIEKTPONINTOB COCTOUT B NOMNbITKE €0UHOro
noaxona ornvcaHns 3aKOHOMEPHOCTEN N3MEHEHUS 9 ot C nns noboro Tvna aneKkTponuta.

Takum 0b6pasoM, Teopusi 6eCCnMHOBO 9NEKTPONPOBOAHOCTM, 6a3upytoWwascs TONbKO Ha NPEeACTaBNEHNN O 3aPSKEHHbIX
CO-NIUTOHAX, Jaxe ans cnydas TpaHc - ( CK) x BbIrnsamT oyeHb UCKYCCTBEHHOM. Bbinv npeanoxeHsl n apyrve
MexaHu3Mbl nepeHoca. B Mogeny Metannuyeckux kanenb npeanonaraeTcs, YTo BCNeACTBME HEOAHOPOLHOMO
NernpoBaHns BO3HVKaOT HEOAHOPOAHO pacnpeaeneHHbIe MeTaninyeckme ocTpoBku. MNpw aToM nepexon
NonynpoBOLHYK - MeTaN UHTEPNPeTUPYeTCs Kak Nopor NpoTekaHus, T.e. To4YKa, B KOTOPOii BrnepBebie obpasyeTcs
NepKONSILMOHHBIA cynepknacTep.

Tema 3. BnusiHne anekTpuueckux paspsiooB Ha oU3MKO-XMMUYeckue CBOMCTBa Yr/ieBOAOPOLOB U UX CMecel C
BO30YXOM.

OCHOBHbIE CBOWCTBA CXMXEHHbIX YrNeBOAOPOLHbIX ra3oB. BoaaencTeune BbICOKOBONLTHOMO 3/1EKTPOrMapPaBInyYecKoro
pa3psiaa Ha PU3NKO-XUMYECKMEe CBOMCTBA HEQDTM 1 HedpTenpodyKTOB.

B nocnenHue necatunets B 06nacT eCTecTBeHHbIX HayK nosBMNOCb NpuHUWNnanbHO HOBOE HanpaBneHne Hay4HbIX
pa60T, CBA3aHHbIX C N3y4eHnem BO30ENCTBUSA Ha BELLECTBO paonaunmn, anekKTpoMarHUTHOro n3nyv4eHums, ynbtpaaByka,
nnasmbl, BbICOKUX OABNEHUNA, Temnepartyp un 1.4.

MepeyncneHHble Bblle OEACTBYIOWMNE (DAKTOPbLI YACTO XapakTepuayioT TEPMUHOM ?3KCTPEMasbHbIE BO3OENCTBUSA?.
HecMoTps Ha pas3nuyHble MexaH13Mbl Nepenayn sHeprum Mosiekynam 1 atomam BelecTsa obWwmum Kputeprem
9KCTPEMANIbHOCTY BO3LAEACTBUNS MOXET CNYXMWUTb BO3HMKHOBEHUE NMPOMEXYTOUYHbIX BbICOKOAKTUBHbBIX COCTOSHUIA YacTuL
BELLECTBA, 4TO B UTOre NPUBOAUT K KA4ECTBEHHOMY U3MEHEHNIO MUKPO- U MakpoxapakTepncTnk obpabaTtsiBaeMoro
06bekTa, NOSIBEHNIO HOBbIX CBOMCTB.

OOHMM 13 BUAOB KOMMIEKCHOMO SKCTPEeManbHOro BO34ENCTBUNS SBNSeTCS 3PEEKT BbICOKOBONbTHOMO
KOPOTKOMMMNYbCHOrO anekTpormapasnunyeckoro paspsaa (BKAIP), kotopblit couetaeT B cebe 0oHOBPEMEHHOE
BO3AENCTBME HA BELLECTBO CUIbHOMO MEXaHMYECKOro CXaTus, MOLWHOrO YNbTpassykKa, XeCTKOro PeHTreHOBCKoro, Y®- n
NK-nanyyeHuns. Obpasyowmecs B npoLecce paspsna 9NeKTPOMarHUTHBIE MONS TakXe 0Ka3blBaOT CUNbHOE BIUSHWE Kak
Ha cam pasps, Tak U Ha MOHHbIe NPOLLECChI, NPOTEKaoWWe B OKPYXatolern ero Xnakoctu. Mo nx so3aencTemem
MponcXoasT pasHoobpasHble (N3NHECKNE NBMEHEHNS U XUMUYECKME peakuun B obpabaTbiBaeMOM Matepuarne.

Tema 4. BnusiHme aneKTpMueckoro u MarHUTHOro Mosisi Ha CTPYKTYPY MaMeHM U XxapakTep TeueHue NnpoayKToB
cropaHusi.

LelicTBre aNeKTprnYeckoro nNons Ha npouecc cropaHus. MloHoobpasosaHve B nnaméHax BeposTHbll MexaHM3M BAUSHNA
9NEKTPUYECKOrO NOMS HA PacnpPOCTPAHEHNE NNAMEHM.
FopeHve ? 0HO N3 CaMblX CMIOXHbIX, N3BECTHbBIX YE€NOBEKY SBNEHWA. MPUHSATO CYMTaTh, HTO rOpeHne

? Npouecc B3anUMoOeCTBUS TOMNMBA C OKUC/TUTENEM C BblAeNEeHNeM TEMNN0BOW U CBETOBOW aHepruun. 310 LenHas
peakums nocnenoeaTtebHOro ApobneHust Yactul Tonnmea Ha Gonee Menkne pagukansl. Jo HACTOSIWEro BpeMeHn HeT
4eTKO CAOOPMYNMPOBAHHO TeopuK ropeHns. CyllecTeyoT

oTtaenbHble MOOENN, KOTOPbIE B YCNIOBUAX ue(pmuma OOCTOBEPHbIX 3KCNepuMeHTallbHbIX OaHHbIX

O npoueccax B 30Hax ropeHuns, Hen3beXHOo CBSI3aHbl C YMO3PUTENBbHBIMU NMPennoioXeHNAMn n 3a4acTyto cogepxar
Cepbe3Hble HeOJOCTaTKN 1N Oaxe NpoTUBOpPEYInA. CornacoBaHHOCTb Teopun

C 3KCMEepUMEHTOM CNYyXUT NALWb OOBOOOM B NONb3y paGOTOCI'IOC06HOCTI/I LAaHHOM MOZENu, HO HMKak
He OoKa3blBaeT NICTUHHOCTUN ee NCXOOHbIX npe,u,nonoerMM, MOCKOJIbKY OCTaloTCA BO3MOXHOCTU

anbTEPHATMBHBLIX 0O BACHEHN TEX XXE CaMblX 3aKOHOMEPHOCTEN. [oMnbITKM yNpaBnsiTe NPOLECCAMU FOPEHNS
npeanpvHUManicb gasHo. OfHUM 13 cnocoboB ynpaBneHUst MPOLECCaMU rOPEHUS , SBASIETCS NCMONb30BaHNe
3MEKTPNYECKOrO MONS.

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

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

AnbTepHaTBHbBIX UCTOYHINKOB 9HEPrn Ha nnaHeTe 3eMsis OrpoMHOe Konm4ecTso. [pocTo 4enoBeyecTso elle He
Hay4unoChb 3Ty SHEPruio NonyyaTtb AeleBbiMM crocobaMu, XoTsS MHOTME M3 HUX YXe UcronbaytoTcs. MpakTuiecku sce
BUObI aNlbTEPHATUBHOM 3HEprun B Teopun paspaboTaHbl U Nony4eHbl B 1abopaTtopHbIX ycnoBusix. OIHUM U3 TakKUX BUOOB
SIBNSIETCS 9HEPrus, nony4yaemast ot aNeKTPoNnUTa, PacronoXeHHOro B MarHUTHOM none. Takol agodpekT HasbiBaeTcs
MarHMTOrMapPOANHAMUYECKUIA, a YCTaHOBKA, B KOTOPOW 3Ty aHepruio nony4vatot, MITI reHepatop. Y4eHbIM 3T0T adodpekT
n3BecTeH AaBHo. CTOUT HanoMHUTb, YTo ele dDapanei B 1832 roay nbitancs B nabopaTopHbIX YCNOBUAX HANTK
9NeKTPOMAarHUTHyto OBUXylytocs cuny. [1nsg aToro oH Ucnonb3oBan Boay U3 peku Temaa. [lasante paccMoTpum obe
nosnumnm (agodbekT 1 reHepatop) 6onee noapobHo.

Tewma 6. NMna3MoaHepreTM4eCcKue CUCTEMbI U YCTAHOBKMIO.

1. [1Na3MoTpPOHbI;

2. TexHonornyeckune nnasMeHHbIe YyCTaHOBKN 1 MOHHO-MNAa3MEHHbIE TEXHONOINN;

3. MeauvumHckme 1 NPOMBILWIEHHbIE NNa3MEHHbIE YCTaHOBKM.

4. JlazepHble 1 TEPMOSAEPHbBIE YCTAHOBKM.

[MnasmeHHas TEXHONOrMS - MONoAas 0Tpacsb NPOMBIWIEHHOCTW, MHTEHCVMBHOE €€ pa3BMTne Havanocb B 50-x rogax

Halero cToneTusi n 6ypHO NPoOoMXaeTCs B pasHblx CTpaHax. CB1OEeTeNbCTBOM TOMY CNyXUT 60/bLWOA NOTOK NATEHTHOW
W Hay4HOW MHGpOpMaLMK, a TaKXe paclumpsitowmecs o6nactT NPOMBbILWIEHHONO UCTOIb30BaHUS.

I'Ipennocn:ml(oﬂ Ons passnuTuA NNasMeHHOM TEXHONOrM cTano passuTtune KOCMMNYECKOW TEXHUKWU, 4TO n0Tpe603ano
CO30aHNA pasndHbIX TUNOB ueraTenem, B TOM Yucne n nnasMeHHbIX, MaTepmnanos 1 KOHCTDYKU,VIVI KOCMWNYeCcKunx
annapartoB, COXpaHsIowWMX paboTocnocobHOCTb NpW BXO4E B MIOTHLIE C/IOV aTMOCHEphbl, UCMbITAHUA NeTaTenbHbIX
annapartos npu 60onbLINX CKOpOCTAaX nonerta, nccnenoBsaHuim B obnacTtu TepMmosanepHoro cnMHTe3a, ra3oanHaMmnkm npun
BbICOKMX CKOPOCTSIX, (P3MKM ra3oBOro paspsana, XMMM4eCcKom TEXHONOMMN BbICOKUX PEXMMHbIX napameTpos. C
MCMNONb30BaHMEM MNa3MEHHON TEXHONOMMM Co34aHbl HE TONbLKO HOBbIE martepuanbl, o6naua+oume BbICOKNMU
TEXHONOrM4YeCckMMm CBONCTBaMM (OrHEeyNnOPHOCTLIO, TBEPAOCTbIO, MPOYHOCTbIO), HO 1 annapartypa 3tdeKTMBHOM
06paboTku aTVX MaTepranos.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHast pabota 0by4arolLyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTUpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 ocyLecTBAEHNS 06pa3oBaTenbHON AeATENbHOCTH N0 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam creunanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoint ®@enepauun ot 5 anpens 2017 ropa Ne301)

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

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHMBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CPeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCIe 3HAHWI, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUueHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM pe3ynbTatamM 0By4eHus o SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).
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7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLMUNIMHBI (MOAynst)
OcBoeHue aucuMnauHbI (MOSYNs) NpeanonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypb.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowmumMcs B OAHOM U3 BYX BapUaHTOB (160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHUMBEpPCUTET". pU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL JOMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOOyns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIS)

asTopedoepar nccnenosaHue HA3KoTemn nnaambl - 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

OcHoBHbIe pe3ynbTaTthl UCCNenoBaHNA HU3KOTEMN Na3msbl - hitp://council-fntp.narod.ru/booklets/2004/Booklet_2004_1.pdf
domaunka ropeHus rasos - http://mirknig.com/knigi/nauka_ucheba/1181458205-fizika-goreniya-gazov.html

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

9. MeToguueckme ykasaHusi oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nexkuunu [MpocMoTpurTE KOHCMEKT cpady nocne 3aHaTuid. [loMeTbTe Matepran KoHCnekTa nekunii, KOTOpbI
BbI3bIBAET 3aTPYOHEHUS 0715 NOHUMaHUS. [lonbiITanTeck HaTU OTBETHI HA 3aTPYLHUTENbHbIE
BOMPOCbI, UICNONb3Yys npeanaraemyto nutepatypy. Ecnu camocTosiTenbHO He yaanoch pasobpatbes B
matepuane, chopMynnpyinTe BONPOCh! 1 06paTnTeCh Ha TeKyLel KOHCYNbTauuy Unmn Ha bnnxanwei
nekummn 3a NoMoLbio K npenonasartento. Kaxaylo Henento pekoMeHayeTcs OTBOAMNTbL BPEMS ANS
NOBTOPEHNSA NPONOEHHOr0 Marepuana, NpPoBepss CBON 3HAHUSA, YMEHUSA N HABbIKU MO KOHTPOJIbHbIM
BOMpocam.

npakTudyeckme | MpakTuyeckme 3aHATMS NpeacTasnsioT 0cobyio POPMy coYeTaHNs TeopUM U NpakTuku. Mx

3aHATUS HasHauyeHue ? yrnybneHne npopaboTku TeopPeTNYEeCKoro Matepuana npeameTa nyTem perynspHom un
nnaHOMEepPHOW caMoCTOSTeNbHON paboTbl CTYAEHTOB Ha NPOTSXeHUM Bcero Kypca. MNpouecc
MOOrOTOBKM K MPaKTUYECKUM 3aHSATUSIM BKNOYAeT UayyeHne 06a3aTenbHOM U 4OMNOMHUTENbHOM
nuTepatypbl No paccMaTpruBaeMoMy Bonpocy. HenocpencteeHHoe NpoBeeHne npakTU4eckoro
3aHATUA Npeanonaraet, HanpUMep: - UHOWBUAYaNnbHbIE BbICTYMEHNS CTYAEHTOB C COOBLWEHNAMN Mo
KakoMy-nmbo BOMpOCy 13y4aemoli TeMbl; -GPPOHTaNbHOEe 06CyXAeHe paccMaTpuBaemoii Npobnemb,
060611eHMS 1 BbIBObI; - PelieHne 3a0ay 1 ynpaxHeHuii no obpasLy; -pelieHne BapuaHTHbIX 3a4a4 1
YNPaxXHeHWiA; - BbIMNOMHEHNe KOHTPOMbHbIX PaboT; Mpu NOAroTOBKE K NPaKTUYECKUM 3aHATUSM
CTyZleHTaM PEeKOMEHOYeTCs: BHUMATENIbHO O3HAKOMUTLCS C TEMATUKOM MPaKTUYECKOro 3aHATUS;
MPOYECTb KOHCMEKT NEKLMK MO TEME, M3YYnTb PEKOMEHO0BaHHYIO MTepaTypy; COCTaBUTb KPaTKuii
nnaH oTBeTa Ha Kaxdblli BOMPOC NPaKTUYECKOro 3aHSATUS; MPOBEPUTb CBOW 3HAHUSI, OTBeYas Ha
BOMPOChHI /151 CAMOMNPOBEPKU; ECNIN BCTPETSATCS HE3HAKOMblE TEPMUHbI, 00653aTeNbHO 00paTUTLCS K
cnoBaplo 1 3aouKcMpoBaTh X B TeTpaau. Bce nucbMeHHble 3aaHns BbiNoNHATL B paboueli
TeTpaau. MpakTnyeckme 3aHATUS PasBMBaIOT Y CTYAEHTOB HaBbIKM CaMOCTOATENbHOM paboThl Mo
PEeLIeHNI0 KOHKPETHbIX 3aaay.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta CTyNeHTOB NPOBOANTCS C LEMbio: - CUCTEMATM3aLMMN 1 3aKpenneHuns

TenbHas MOJNyYEHHbIX TEOPETUYECKUX 3HAHUI U NPaKTUYECKUX YMEHUIA; - YTNYONeHUsl U paclmnpeHmnst

pabota TEOPETNYECKNX 3HAHWIA; - (DOPMUPOBAHNS YMEHWIA NCMONb30BaTb CMPABOYHYIO NUTEPATYPY; -
PasBUTMS NMO3HABATE/NbHbIX U TBOPYECKUX CMOCOBHOCTEN CTYIEHTOB; - (DOPMUPOBAHMS
CaMOCTOSITENIbHOCTM MbIWNEHUS; - Pa3BUTUSI UCCNEe0BaTENbCKUX YMEHWA. [Ns OOCTUXEHUS
YKa3aHHOW Lenu CTyAeHTbl OOMXHbI pelaTtb cneaytolme 3anaqu: - U3y4nTb peKoOMeHayemble
nnUTepaTypHble UCTOYHVKMU; - U3YYUTb OCHOBHbIE NMOHSTUS 1 ONPENeNeHUs ; - PeWnTb NpeasioXeHHble
3a4a4u; - OTBETUTb Ha KOHTPOJbHbIE BOMPOCHI.

3auet CTyneHTbl cAaloT 3a4eThbl B KOHLE TEOPETUYECKOro 0byueHus. K 3a4eTy LOnycKaeTcs CTYOEHT,
BbIMO/IHUBLLMIA B MONHOM 06beMe 3a8aHus, MPefyCMOTPEHHbIE B paboyeil nporpamme. B cryvae
nponycka Kakmx-nnbo BuaoB y4ebHbIX 3aHATUIA MO YBAXNTENbHLIM U HEYBAXUTENBHBIM NPUYMHAM
CTYLEHT CaMOCTOSITENbHO BbIMNOMHSAET 1 COAET HA NPOBEPKY B MUCbMEHHOM BuAe oblwue unu
nHOMBMOYyanbHble 3a0aHNs, onpenenseMble npenogasareneM. 3a4eT no TEopeTNYecKomy Kypcy
NPOXOOWT B YCTHOW MM NUCbMEHHOM chopme (onpeaensieTcs npenogasaTenem) Ha OCHOBE NepeyHs
BOMPOCOB, KOTOPblE OTPaXatOT COAepXaHue AecTByolWen paboyeli nporpammbl y4ebHoii
avncumnnuHbl. CTyaeHTaM pekOMeHOyeTCs: - FOTOBMTbCA K 3a4eTy B rpynne (4Ba-Tpu Yenoseka); -
BHMMATENbHO NPOYMTATb BOMPOCHI K 3a4€ETy; - COCTaBUTb NMaH OTBETA Ha KaXabl BOMNPOC, BblOENVB
KNOYEBLIE MOMEHTBI MaTEPMana; - U3y4nB HECKONLKO BOMPOCOB, 06CYANTb UX C OLHOKYPCHUKAMN.
OTBeT ponxeH BbiTb apryMeEHTMPOBaHHbIM. Pe3ynbTathl coayy 3a4€ToB OLEHUBAIOTCS OTMETKON
?3a4teHo? nnm ?HesayTeHo?.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMe AUCLMMNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 NpuHTEp 4N pacneyatku pa3aaToyHbiX MaTepranos.

MynbTMeauiiHas ayautopmsi.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSITAE NHpopMaLMKN 0By4YatoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[4aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 pasHbIX MCTOYHKKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHunto 16.04.01
"TexHnyeckas gouamka" n marmctepckown nporpamme "TexHnyeckas pusnka".
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51.B.05 CmexxHble 3a8a4y Qoy3nku ropeHns v ¢ousnkm
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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 obpasosatenbHoi nporpamme: 2020

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 obpasosatenbHo nporpamme: 2020

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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