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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanunna 2 u3 11. Bl YHH




IMporpamma auctuiias "CMeskHbIe 3a1a41 (PU3UKU TOpeHns U (PU3NKH HU3KoTeMIepaTypHoii asmsel'; 16.04.01 "Texndeckas ¢pusmka’.

[IporpaMmy AUCHUTUTMHEL pa3padoTaii(a)(u): cTapivii mpernoiaBarens, K.H. CemeHnoBa E.B. (kadenpa TexHudeckol (pu3nku 1
sHepreTuky, MnxenepHsiii uHCTUTYT), EV Yallina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-2 CIIOCOOHOCTh JEMOHCTPUPOBATh U KCIOJIb30BATh YryOIeHHbIe TEOPETUIECKUE 1
pakTUYecKue 3HaHus! (PYHIaMEHTAIbHBIX ¥ NPUKJIATHBIX HAYK, B TOM YKCIIE TEXHUYECKOM
pr3rkm
IK-4 FOTOBHOCTh PENIaTh MPUKJIAJHbIE WHKEHEPHO-TEXHUUECKUE U TEXHUKO-9KOHOMUYECKHE
3aj1a4M C TIOMOIIIBIO MTAKETOB MPUKJIAJHBIX TPOrPAMM
YK-6 CriocoOeH OnpeIesisiTh U Peai30BbIBATh IIPHOPUTETH COOCTBEHHOM JESITEIbHOCTH U CIIOCOOBI
ee COBEpILICHCTBOBAHUSI HA OCHOBE CaMOOIIEHKH

OO0yyarnInuiics, OCBOUBIINN JUCHMIUIUHY (MOIYJIb):

JloJKeH 3HATh:

dusnyeckre MeXaHN3Mbl MOHU3AIMY Ta30B, B YaCTHOCTH IMPOAYKTOB CTOPAHMUSI YTIIEBOIOPOIHBIX
TOIJIVB;

YcrpoiicTBo 1 npuHIWII AeiicTBUS TUIOBBIX MI'[] reHepaTopoB U IJIa3MOSHEPTETUIECKUX YCTAaHOBOK;
OCHOBBI TEOPUH JTEKTPOIPOBOJIHOCTH Ta30B;

HoykeH ymeTh:

OreHrBaTh CTeTleHh MOHU3AINMH IIAMEH U TIPOJYKTOB CTOPAHHUS ;

PaccunThiBaTh napamMeTpbl pabouero rnpoiecca B MiIa3MOIHEPreTHUeCKUX YCTAHOBKAX;
OneHUBATh BIUSHIE SJICKTPUIECKUX ¥ MATHUTHBIX TTOJICH Ha MPOIIECCH TOPESHUSL.

JloJDkeH BlageTs:

Metogamu pacueTa IpoLecCOB MOHM3AINH YTIIEBOJOPOIOB U HX CMECEH;

Metomukamu SKCIepUMEHTATLHOTO UCCIIeOBAHUS BO3ICHCTBUS SJICKTPHUSCKIX U MATHUTHBIX
OJIel Ha TIPOLIECC TOPEHUSL.

dusnueckre MeXaHN3Mbl MOHU3AIMY Ta30B, B YaCTHOCTH MPOAYKTOB CTOPAHUS YTJIEBOJOPOTHBIX
TOILIUB;

VY CcTporCcTBO M MPHHIMII efcTBUS TUIOBBIX MI'[] reHepaTOpoB U IJIa3MOSHEPIreTUYECKUX YCTAaHOBOK;
OCHOBBI TEOPUH JTEKTPOIPOBOIHOCTH Ta30B;

OreHUBaTh CTeNeHb MOHU3AIMY IJIAMEH U TPOJYKTOB CTOPAHUS ;

PaccunThiBaTh MapamMeTpbl pabouero rnporecca B MiIa3MOIHEPreTHUECKMUX YCTAHOBKAX;
OL[CHI/IBaTb BJIMAHUEC JICKTPUYCCKUX U MAaTrHUTHBIX noneﬁ Ha MpoueCChbl rOpeHusd.

Metogamu pacyueTa IpolecCOB MOHM3AINH YTIIEBOJOPOIOB U X CMECeH;

MeTOHl/IKaMl/I IKCIIEPUMEHTAJIBHOI'O UCCIIEN0OBAHUA BO3)JCI‘/JICTBI/IH QJIEKTPUUYECKUX Y MAIrHUTHBIX
TOJIel Ha TIPOLIECC TOPESHHUSI.

I[OJDKCH AEMOHCTPHUPOBATH CITOCOOHOCTH ¥ TOTOBHOCTD:

MPOBOANTL KOMIUIEKCHBIE UCCIIENOBAaHNM A, HAIIPABJICHHBIE HA pa3pa60TKy HOBBIX
TJIa3MOHEPIreTUYCCKUX YCTAHOBOK]

BBITIOJIHATDH (1)I/I3I/IKO-TCXHI/ILICCKI/IG Ppacd€Thl MOHU3ALMOHHBIX ITPOLECCOB B UMEIOIINXCS
MPOMBIIIJIEHHBIX YCTAHOBKAX.

2. MecTto nucuumauHbl (MoayJas) B ctpykrype OIIOII BO
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JanHas quciuIuivHa (MOAyJib) BKodeHa B paszjen "B1.B.01 ucuumiunsl (MoayM)" OCHOBHOM NPO(hecCHOHANIbHON
obpazoBarenbHOM nporpammsbl 16.04.01 "Texunveckas ¢usuka (Pusmka ria3mbl, TEMJIOTEXHUKA U BOAOPOIHAs SHEpreTHka)" u
orHocurcs k yactu OITOIT BO, ¢hopmupyemoii yqacTHUKaM# 00pa30BaTeIbHBIX OTHOIICHHUH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIISIET 2 3a4eTHbIX (bie) eTuHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YwcIIe JieKIuu - 18 yaca(oB), mpakTudyeckue 3aHATUs - 18 yaca(oB), tlabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 36 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILUIMHEL: 3a49eT B 1 cemectpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeIb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | popme | Bcero | copme | Oora
1. [Tema 1. Moruzanus ra3os. 1 2 0 4 0 0 0 6
7 Tema 2. OCHOBHI TEOPUH NIEKTPOIPOBOTHOCTH 1 2 0 > 0 0 0 8
rasa.
Tema 3. BiusiHue 3JIeKTPUYECKUX pa3psAa0B Ha
(pr3HMKO-XMMHUYECKUE CBOWCTBA YIJIEBOJOPOIOB U
3 MX CMecel C BO3yXOM. ! 4 0 2 0 0 0 8
Tema 4. BiusiHue 3J1eKTPUIECKOro U MAarHUTHOTO
4, o7 Ha CTPYKTYpY MIIaMeHu U XapaKkTep TeueHne 1 4 0 4 0 0 0 8
MIPOJYKTOB CTOPaHMUSL.
5. [Tema 5. MI'] reneparop. 1 4 0 4 0 0 0 6
6. Tema 6. ITnazmosHepreTuyecKue CUCTEMbI U 1 2 0 2 0 0 0 0
YCTaHOBKHIO.
l1Toro 18 0 18 0 0 0 36

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. Monu3amnusi ra3os.

1. DneKkTpruecKuil pa3psia B razax.

2. NoHuzarms ra3os.

3. HecamocTosTe bHBII Fa30BbIi pa3psa.

4. CaMOCTOSTEIIbHBIN Ta30BBIN pa3psill.

5. paBHOBeCHAs1 HFOHU3ALIMS Ta30B.

6. HepaBHOBeCHast MOHU3AIMS TA30B.

T"a3pl npeACTaBIISIOT COOOM XOPOIIKE U30JIATOPbL. ITO 03HAYAET, YTO UX MOJIEKYJIbl HEUTPAJIbHBI U OTCYTCTBYIOT 3apsi/ibl.
OJHaKO eciii ra3 KakuM-JIM00 00pa30M MOHU3UPOBATh, OH CTAHOBUTCS MPOBOAsiimM. [Ipoliecc MOHU3AIMY ra3a CBOJUTCS K

OTPBIBY 3JICKTPOHOB OT HeﬁTpEUILHOFO aToOMa, aTOM IIPEBPAIACTCA B IOJIOKUTEJIbHBII HOH. HpI/I J0CTAaTOYHO BBICOKOM
AaBJICHUM OTHEIMBIINECA JIEKTPOHBI 3aXBATbIBAIOTCA HCﬁTpaHbHHMH aTOMaMH, aTOMbI ITPEBPAIAIOTCA B

OTpuLIaTe/bHble HOHBL. TakuM 00pa30oM, 3JIEKTPOIPOBOAHOCTh I'A30B MPU BHICOKOM
JIaBJIEHUM HOCHUT MOHHBIN XapakTep. IIpi HeOOIBIIIOM JaBIeHUH JIEKTPOHBI MOTYT
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HaXO/IUTHCSI B CBOOOIHOM COCTOSIHMM, B 9TOM CJIydae TOBOPSIT 00 3JIeKTPOHHON
TIPOBOJVIMOCTH.
JI1st TOro 4TOOBI Ta3 CTaj MPOBOAHUKOM, HEOOXOIUM KaKOH-JTOO TIOCTOPOHHHMI (DaKTOp MOHU3AIVHA (BBICOKAS TEMITepaTypa

rasa, y.]'IpranI/IOJ'ICTOBOC H3JIy4YCHUEC U T.)l.). B atom CJIydae MpoOBOAUMOCTD Ira3da Ha3bIBACTCA HECaMOCTOSATEIbHOM, TOK B Tase
Ha3bIBACTCA

HECaMOCTOATECIJIbHBIM.

HpI/I OO0CTaTOYHO OOJIbIION HallPpA)KEHHOCTU JICKTPHUYCCKOIO IM0JIA OHO CaMO MOXKET BbI3BaTh MOHU3AlIUIO I'a3a, BO3HUKIIUA
ra3oBbIf pa3pAa U TOK Ha3bIBAIOTCA CaMOCTOATE/IbHbIMU.

Tema 2. OCHOBBI TEOPHH JIEKTPONPOBOIHOCTH ra3a.
1. Teopus SHCKTPH‘IGCKOIZ MMPOBOANMOCTHU IJIA3MBbI.
2. OIBITHBEIE JaHHbIC I10 BHCKTpH‘{eCKOﬁ IMPOBOJANMOCTHU ITVIAMEH U IMTPOAYKTOB CrOpaHuA.

CoBpeMeHHasi KOHIEMIIYS TEOPUH JIEKTPONPOBOJHOCTU PACTBOPOB 3JIEKTPOJIUTOB COCTOUT B MOMBITKE €AMHOTO MOIX0/1a
oIrcaHusi 3akoHoMepHocTel n3menenus 1 ot C st Jiio60ro TUIa IEKTPOJIUTA.

Takum 06pazom, Teopust OECCIIMHOBO 3JIEKTPOIPOBOAHOCTH, OA3UPYIOIIASACS TOJIBKO Ha MPEJCTABICHUHU O 3apSKEHHbIX
CO-JINTOHAX, Jaxe s ciydas TpaHC - ( CK) X BBINIAIUT OYeHb UCKYCCTBEHHOU. BBUTH MpeIokKe sl U ApYTrie MeXaHU3Mbl
nepeHoca. B Mozem MeTauimueckux Kareib MpeArnoaraeTcs, 4To BClIeJCTBUE HEOAHOPOIHOTO JIETMPOBAHU S BOSHUKAIOT
HEOIHOPOJHO paclpe/ieieHHble MeTaJUINYecKue OcTpoBKU. IIpr 3ToM niepexo MoynpoBOJHUK - METAJLT MHTEPIIPETUPYETCS
KaK MOpor MPOTEeKaHHUsl, T.€. TOUKa, B KOTOPOH BIepBble 00pa3yeTcst NEPKOIALMOHHbIN CyNepKiacTep.

Tema 3. Binsinue 3JeKTPHUECKUX Pa3psi/ioB HA (hH3UKO-XUMHYeCKHe CBOICTBA YIJEeBOI0POJ0B H HX cMecell ¢
BO3JyXOM.

OCHOBHbIE CBOWCTBA CXKMKEHHBIX YIJIEBOJIOPOIHBIX Ta30B. Bo3/elicTBIE BHICOKOBOJILTHOTO SJIEKTPOTUIPABIMUECKOTO pa3psaa
Ha (PM3UKO-XUMHIYECKHE CBOIICTBA HE(PTH U HE(PTEIPOLYKTOB.

B nocnenue necsatusieTrs B 001aCTH €CTECTBEHHBIX HAYK TTOSIBUJIOCH MPUHIIMITMAIBHO HOBOE HAIIPABJIEHUE HAYYHBIX pador,
CBSI3aHHBIX C M3y4YEeHHEM BO3/IEICTBHS HA BELIECTBO PaJUAIIH, IEKTPOMATHUTHOTO H3ITyYeHHs], YIbTPa3ByKa, IIa3Mbl,
BBICOKHMX JIaBJICHHI, TEMIeparyp U T.1.

[epeuncrieHHsie BhIIIE ASHCTBYIONHE (DAKTOPHI YACTO XapaKTepU3yIOT TEPMUHOM ?9KCTpeMalibHble BO3AencTBUsA?. HecmoTps
Ha pa3/IM4Hble MEXaHU3MbI IIepelaul SHEPIuy MOJIEKYJIaM U aTOMaM BeILEeCTBA OOLIMM KPUTEPUEM IKCTPEMAIBHOCTH
BO3IEHCTBUS MOXET CIIYKMTh BOSHUKHOBEHHE IIPOMEXYTOUHBIX BHICOKOAKTUBHBIX COCTOSIHUI YaCTHUII BELIECTBA, YTO B UTOTE
NPUBOAUT K KAYECTBEHHOMY M3MEHEHHIO MUKPO- U MaKpOXapaKTEPUCTHK 00pabaThIBAeMOr0 0OBEKTa, MOSBICHUIO HOBBIX
CBOJACTB.

OpHUM 13 BUIOB KOMIUIEKCHOTO SKCTPEMAabHOTO BO3AEUCTBUS SBISAETCA 3(P(PEKT BHICOKOBOJIBTHOIO KOPOTKOUMITYJIBCHOTO
anekTporuapasimdeckoro paspsaa (BKII'P), kotopslii couetaet B ceGe 0IHOBPEMEHHOE BO3JEHCTBIE HA BEIIECTBO CUIILHOTO
MEXaHUYECKOTO CXKATHUs1, MOIIHOTO yJIbTPa3ByKa, KECTKOro peHTreHoBckoro, Y ®- u MK-uznyuenus. O6pasyomyecs B
Tporiecce pa3psiaa JMEKTPOMArHUTHBIE MOJIS TAKJKE OKA3bIBAIOT CHJIBHOE BIIMSIHUE KaK HA caM pa3psijl, TaK U HA HOHHBIE
MIPOLIECCHI, MPOTEKAIOIINE B OKPYXKAIOIIEH ero skuAKOCTH. I1o[ uX BO3AEHCTBUEM MTPOUCXOAAT pa3HOOOpasHblie (hU3HUeCKue
M3MEHEHHUsI U XUMUYECKHe peakliuy B 00pabaThiBaeMOM MaTepualie.

Tema 4. Binsinue 3JeKTPUYECKOT0 H MATHUTHOTO MOJISI HA CTPYKTYPY INIaMEHH H XapaKTep TedeHne NpoJayKTOB
cropasms.

JleiicTBrE IEKTPUUYECKOro MOJIsl Ha npoliecc cropaHust. loHooOpa3zoBaHue B IIaMEHAX BeposTHbIN MeXaHU3M BIMSHUS
3JIEKTPUUYECKOTO MOJIs1 Ha PacpoCTpaHEHNe TUIAMEHH.
I'openne ? 0qHO M3 caMbIX CJIOKHBIX, U3BECTHBIX U€JIOBEKY siBJIeHUN. [IpUHATO cunMTaTth, 4TO ropeHne

? mpoliecc B3aMMOJICHCTBUS TOIUIMBA C OKUCIIMTEJIEM C BBIIEJICHHEM TEIJIOBOM U CBETOBOW SHEPrvU. DTO LIEIHAs peaKlus
NIOCJIEI0OBATENBHOTO APOOIEHNsI YaCTHI] TOIUIMBA Ha OoJiee MeJIKUe paarKaisl. [Jo HacTosIero BpeMeH! HET YeTKO
ccopmynupoBaHHOU Teopuur ropeHusi. CymecTByioT

OTACJIbHBIC MOJCIIM, KOTOPBIC B YCIIOBUAX Z[C(bI/IL[I/ITa JOCTOBEPHBIX IKCIICPUMCHTAJIbHBIX JaHHBIX

O IMponeccax B 30HaX ropeHusd, HEN30€EKHO CBSA3AHBI C YMO3PUTEJIbHBIMU MTPEATTOJIOKECHUAMUA U 3a4aCTYI0 COACPKAT CEPLE3HBIC
HEAOCTATKU U JaXK€ IPOTUBOPEUMA. CoriacoBaHHOCTb Teopuun

C OKCIICPUMEHTOM CIIYKHT JIMIIb JOBOJOM B IIOJIb3Y pa6OTOCHOCO6HOCTI/I ,[[aHHOﬁ MOJ€JIM, HO HUKAK
HE JOKa3bIBACT UCTUHHOCTU €€ UCXOJHBIX npennonomem/lﬁ, IMOCKOJIbKY OCTAal0TCsA BO3MOXHOCTU

AJIbTEPHATUBHBIX 00BSACHEHUI TEX JKE CAMBIX BaKOHOMepHOCTCﬁ. IlombITkn YIIpaBJIATh IpOoHECCaMU TOPEHUSA NTPEAIPUHUMAINCH
JAaBHO. OJIHI/IM W3 Cioco0oB YIipaBJICHUSA TpOHECCaAMU OPEHUS , ABJIACTCSA UCTTOJIb30BAHUE IJICKTPUICCKOIO ITOJIA.

Tema 5. MI'/I renepatop.
1. Cxema pabotsl MI'[I-renepaTopa
2. IlpenmMy1iiecTBa ¥ HEAOCTATKU T'eHepaTopa.
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AJbTepHATUBHBIX UICTOYHUKOB HEPIUU Ha IUIaHeTe 3eMJIsl OrpPOMHOE Kon4ecTBo. IIpocTo yenoBeuecTBo ellle He Hay4YusIoCh
3Ty SHEPIUIO MMOJyYaTh JENIeBbIMU CIIOCOOaMU, XOTsI MHOTHE U3 HUX YK€ UCTIONb3YIoTCs. [IpakTuiecku Bce BUIBI
IBTEPHATUBHON SHEPIUH B TEOPUM pa3padOTaHbl M MOTyUYeHbI B IJA0OPATOPHBIX YCJIOBUAX. OIHUM U3 TAKUX BUIOB SIBJISETCS
9Heprus, noyiyyaeMasi OT J1eKTPOJIUTA, PACIIOIOKEHHOIO B MArHUTHOM Hojie. Takoil a¢ppekT HazpIBaeTcs
MarHUTOTMPOJMHAMHUYECKHH, a YCTAHOBKA, B KOTOPOH 3Ty Hepruio nonyvaioT, MI'Jl reHepaTtop. YuyeHsIM 3TOT 3(pdekT
n3BecTeH JjaBHo. CTOUT HAIlOMHUTD, uTo eme Papasei B 1832 roay neiTasics B JaOOpaTOPHBIX YCIOBHUAX HAWTH
3JIEKTPOMArHUTHYIO JBIKYLIYIOCS Crty. JIst 9TOro OH MCIosb30Bal Boay U3 peku Temsa. [laBaiite paccMOTpuM 00€ O3ULIUH
(addekT u rerepaTop) GoJee TOAPOOHO.

Tema 6. IltazaMo3HepreTuyecKkue CHCTEMbI H yCTAHOBKHIO.

1. ITna3MoTpoHSI;

2. TexHONOTNYECKHE ITA3MEHHBIE YCTAHOBKM M HOHHO-TITA3MEHHBIE TEXHOJIOTHH;

3. MenuumHCKUe ¥ IPOMBIIIUIEHHbIE I11a3MEHHbIe YCTAHOBKHU.

4. Jla3epHble U TepMOSIIEPHbIE YCTAHOBKU.

[Tna3mMeHHast TEXHOJIOTHS - MOJIOZIasl OTPAC/Ib IPOMBIIILICHHOCTH, HHTEHCHBHOE €€ pa3BUTHE HAYaJIoch B 50-X rogax HaIero

CTOJIETUA U 6ypHO MPOAOJIKACTCA B Pa3HBIX CTPAHAX. CBI/I,I[CTCII])CTBOM TOMY CIIYKUT OOJIBIION TTOTOK IMATEHTHOM 1 Hay‘IHOﬁ
I/IHq)OpMaLII/II/I, a TAKIKE paclInpArmueca obOnactu MPOMBIIITIEHHOI'O UCTIOJIb30BAHUA.

[TpennochuIkoi 11l pa3BUTHS TUIA3MEHHOM TEXHOJIOTHH CTAJI0 Pa3BUTHE KOCMUYECKOH TEXHUKH, YTO HOTPeOOBAJIO CO3/IaHUS
Pa3JIMYHBIX TUIIOB ABUTATENIEH, B TOM YHCIIE U MJIA3MEHHbIX, MATEPUAJIOB ¥ KOHCTPYKIIMI KOCMHUYECKUX aIllapaToB,
COXPaHSIOIUX PAOOTOCIIOCOOHOCTD MPU BXOJE B IUIOTHBIE CJIOM aTMOC(EpBI, HCTIBITAHUH JIETATEIbHBIX allapaToB Py
GOJIBIIMX CKOPOCTSIX MOJIETA, UCCIIEIOBAHUI B 00JIaCTH TEPMOSIICPHOTO CUHTE3a, TAa30IMHAMUKH ITPU BHICOKHX CKOPOCTSIX,
(pu3nKy razoBoro paspsa, XMMUIECKOIH TEXHOJIOTHN BBICOKMX PEKUMHBIX MapameTpoB. C UCTIOIb30BaHNEM IUIA3MEHHOM
TEXHOJIOTHH CO3/IaHbl HE TOJIbKO HOBBIE MAaTEpUaIIBI, 00JIaAAI0IINE BHICOKMMH TEXHOJIOTMYECKMMH CBOWCTBAMHU
(OrHEYIOPHOCTbIO, TBEPIOCTHIO, IPOUYHOCTHIO), HO U anmaparypa 3h(heKTUBHON 00padOTKU STUX MAaTEPUAJIOB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs M0
U CIHIINHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYAIOIIMXCS BHIIOMHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HEeMoCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOU padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIrecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIPaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOI INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYAL:

IMopsigok opraHU3alvK U OCYIIECTBIIEHUsI 00Pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajJIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKICH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa o6pazoBanust Poccuiickoit @enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJII0)

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJIIOYAET OLICHOYHBIE MAaTEPpUaAJIbl, HAIIPABJICHHLIC Ha IPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe o1IeHOYHBIX CPENICTB COAEPKUTCS ceayoas HHPOPMaIHs:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOpPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJYIIO);

- OTHCaHUe MOpsIIKa IPUMEHEHHS 1 TIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHUS /ISl K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

SAEKTPOHHBH
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIoaraeT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHBIE U3JAHUS OCTYIHBI AUCTAHIIMOHHO U3 JII00OW TOYKHM IPU BBECHUM 00YJaIOIIMMCS CBOETO JIOTMHA U MApoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 M3/IaHNi OCHOBHOM JINTepaTypsl M He MeHee 0,25 9K3eMIuIsipa JOTOTHUTEIHON JINTepaTyphl Ha
Kak10r0 00y4JaloIerocsi U3 4ucia Jvil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLHIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

aBTOpedpepat Uccae0BaHNe HU3KOTEMIT IIa3Mbl - http://www.itam.nsc.ru/users/libr/eLib/Diss/2009/DenisovaNV.pdf
JKypHas (pu3MKa ropeHusi 1 B3peiBa - http://www.choicejournal.ru/show.php?id=1358

OCHOBHBIE pe3yJIbTaThl HCCIIEIOBAaHMI HI3KOTEMIT TTa3Mel - http://council-fntp.narod.ru/booklets/2004/Booklet_2004_1.pdf
(pusnka ropenus rasos - http://mirknig.com/knigi/nauka_ucheba/1181458205-fizika-goreniya-gazov.html

(pu3uka ropeHus u B3ppiBa XUTPHH -
http://pirochem.net/index.php?id1=3&category=pirophysics&author=hitrin-In&book=1957

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMIXCS 10 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Bujg pador MeToanueckue peKoMeHJamnu

JIEKLINH IIpocmoTpHTe KOHCIIEKT cpa3y mnocie 3aHAThi. [lomeTbTe MaTepras KOHCIEKTa JIEKIHiA, KOTOPBIH BbI3bIBAET
3aTpyAHEeHus Ui MoHMMaHus1. [lonbITaiiTech HAMTH OTBETHI HA 3aTPYJHUTEIbHBIE BOTIPOCHI, MCIIONB3YS
npeiaraeMyio Juteparypy. Ecim caMocTosATebHO He yAaIoch pa3o0parhesi B MaTepuaie, chopMyaupyiTe
BOIIPOCH M 0OpATUTECh Ha TEKYIEH KOHCYJIbTAIMK HJIM Ha OJViKafIIel JIeKIIMK 32 IOMOLIBIO K TIPETIofIaBaTeNio.
Kaxmyio Henemo pekoMeHyeTcsl OTBOANTD BpeMs AJ1s1 TOBTOPEHMsI IIPOMIEHHOTO MaTepraa, MpoBepsisi CBOU
3HAHMsI, YMEHHSI M HABBIKY 110 KOHTPOJIbHBIM BOIIPOCAM.

npaktiyeckue | [IpakTUuecKue 3aHATHS MPEACTABISIIOT 0cO0YyI0 (hOpPMY COUETaHHs TEOPUH U TIPAKTHKU. VX HasHauyeHue ?

3aHSTHSI yrinyOneHre IpopaboTKY TEOPETHUYECKOro MaTepraia IpeMeTa IyTeM PeryJIsipHOM U IJIAaHOMEPHON
CaMOCTOSITENTbHOM pabOTHI CTYJIEHTOB Ha TPOTSHKEHUH BCero Kypea. [1poriecc MoAroToBKM K MPaKTHYECKUM
3aHATUSAM BKJIIOYAET U3yUeHHe 00s13aTeIIbHOM M IOTOJHUTEILHON JINTEPaTyphl [0 pacCMaTPUBAEMOMY BOIIPOCY.
HeHOCpeHCTBCHHOC IIPOBEACHUE MMPAKTUYECCKOI'O 3aHATUA IIPEATIOJIAracT, HaIpuMeEp: - UHANBUAYaJIbHbIE
BBICTYILJICHUSI CTYJEHTOB C COOOLIEHHUSIMH 110 KAKOMY-JIOO BOIPOCY U3Y4aeMOW TeMBbI; ~(ppOHTaIbHOE
00CyXIeHHe paccMaTpuBaeMou MpodieMbl, 0O0OIIEHHsSI U BBIBOIB; - pellIeHNe 32124 U YIIPaXHEHUH 110 00pasily;
-pelleHre BApUaHTHBIX 3aJa4 ¥ YIPAXHEHHUIT; - BHIIIOJIHEHHE KOHTPOJIBHBIX padoT; I1py moAarotoske K
TMPaKTUYECKUM 3aHATUAM CTyJAE€HTaAM PEKOMEHAYETCA: BHUMATEJIbHO O3HAKOMUTHCS C TEMaTUKOU MPaKTUYIECKOro
3aHATUSA; IPOYECTb KOHCIIEKT JIEKIUU I10 TEME, U3YUUTh PEKOMEHAOBAHHYIO JIMTEPATYPY; COCTAaBUTH KpaTKI/Iﬁ
IIJIaH OTBETA Ha Ka)K,Z[I)II‘/JI BOIIPOC MPAKTUYECKOI'O 3aHATUA; IPOBEPUTH CBOU 3HAHUS, OTBEYAaA Ha BOIIPOCHI JI
CaMOIPOBEPKH; €CJIN BCTPETSITCS HE3HAKOMbIE TEPMUHBI, 0053aTEILHO 00PATUTHCS K CIIOBAPIO 1 3a(pUKCUPOBATH
UX B T€Tpaau. Bce nucbmeHHbIe 3aJaHus BBIIIOJIHATH B pa60qeﬁ TETpagu. HpaKTI/I‘{CCKI/IC 3aHATUS pa3BUBAIOT Y
CTYACHTOB HaBbIKU CaMOCTOSITEIbHOU pa6OTLI IO PELICHUI0 KOHKPETHBIX 3a1a4.

3 A
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMOCTOA- CamocrosresbpHas pa60Ta CTYACHTOB IMPOBOAUTCA C LICJIbIO: - CUCTEMATU3AlINU U 3aKPEIJICHUA TOJTYUYEHHBIX
TEJIbHaA pa60Ta TEOPETUYCCKUX 3HAHUH 1 MPaKTUYCCKUX yMeHHfI; - yrny6neHI/15{ " paclIMpEeHUA TCOPETUUCCKUX 3HaHHfI; -
q)OpMI/IpOBaHI/IH yMeHI/Iﬁ HCNOJIb30BATh CIPABOYHYIO JIMTEPATYPY; - Pa3BUTUS ITO3HABATE/IbHBIX U TBOPYECKUX
CIOCOOHOCTEMH CTYJACHTOB; - CIJOPMI/IPOBaHI/IH CaMOCTOATEJIbHOCTU MBIIIJIEHUA; - PA3BUTUSA UCCITICAO0BATEJIbCKUX
yMeHHI;'I. ,HI[H JOCTUKCHUA yKa3aHHOI7’I HEJIK CTYACHTBI JOJUKHBI pEHIATh CIACAYIOINE 3alavun: - UBYUHUTb
PEKOMEHAYEMBIC JIMTEPATYPHLIC UICTOUYHUKU; - U3YUYUTh OCHOBHBIC ITOHATUSA U OIIPEACICHUA; - PCIIUTDh
NPEAJIOKECHHBIC 3a/1a4U; - OTBETUTb Ha KOHTPOJIbHBLIE BOIIPOCHI.

3a4eT CTyJeHTbl COAIOT 3aYeThl B KOHIIE TeopeTHyecKoro o0yvenus. K 3adyery mpomyckaercs CTyJeHT, BBITOJHHUBIIHI B
MOJTHOM 0ObeMe 3aJaHus1, IpeyCMOTpeHHbIe B padodeli mporpamme. B cirydae nportycka Kakux-amoo BUIOB
y4eOHBIX 3aHATUI N0 YBaKUTEIBHBIM MM HEYBaKUTEJILHBIM ITPUYMHAM CTYAEHT CAMOCTOSITENIBHO BHIIOJHSET 1
CIaeT Ha POBEPKY B IIMCbMEHHOM BH/e OOIIMe WM MHANBUYaJIbHBIE 3a/JaHKs], OIIpe/ieliieMble MperojaBaTesieM.
3ayer Mo TeopeTHIECKOMY KypCy MPOXOJUT B YCTHOM MIJIM MMCbMEHHOM (popMme (ompenesnseTcs mpenogaBaTesieM)
Ha OCHOBE TIepeYHsl BOIIPOCOB, KOTOPbIE OTPAXKAIOT COAEpKAHNE NeHCTBYIIer paboyel MporpaMMbl yueOHOM
JuctruiHbL. CTyIeHTaM peKOMEHIYeTCsI: - TOTOBUTBCS K 3a4eTy B IpyIIe (IBa-TpU YeJIOBEKa); - BHUMATEIbHO
MIPOYUTATh BOIPOCH K 3a4€Ty; - COCTABUTH IUIaH OTBETA HA KaXK/BIi BOIIPOC, BBIIEIUB KIII0UEBbIe MOMEHTHI
MaTtepHaa; - U3y4uB HECKOJIBKO BOITPOCOB, OOCYUTh UX ¢ OMHOKYpCHUKaMU. OTBET JOJKEH OBITh
apryMEeHTHPOBaHHBIM. Pe3ysibTaThl ciaur 3a4eTOB OLCHUBAIOTCS OTMETKOM ?3auTeHO? WK 7He3auTeHo?.

10. ITepeyensb nH(QOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTMeanitHasT ayAUTOPHUS.
Crenanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganranuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM MPOIIECCE IPUMEHSIIOTCS CIIEYIOIHE METO/IBI U TEXHOJIOTUH, O0JIeryarolme
BoCHpuATHE UHPOPMALIUK 00YUAIOIIUMUCS UHBAIMIAME U JIMIAMU C OTPAHUYEHHBIMU BO3MOXKXHOCTSIMU 3[I0POBbSI:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MPOrpaMMHBbIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM 1u1aHoM 110 Harpassiennio 16.04.01
"Texnnueckas pu3nka" U MarucTepckoi nporpamMe "®dusmka maasmsl, TEIUIOTEXHUKA U BOAOPOIHAS SHEpreTuka'.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.01 Cuedicnvie 3a0auu ousuxu 2opeHust u pusuku
HU3KOMEMNEPamypHOLi RAA3Mbl

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogroroBku:_16.04.01 - Texuuyeckas puzrka

ITpoduns noaroroBky: PU3MKa MIa3Mbl, TEMJIOTEXHUKA U BOJIOPOIHAS SHEPreTHKA
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTeparypa:

1. Apxunos B.A. ®u3nK0o-XUMHUYECKHEe OCHOBBI IIPOLIECCOB TEIIOMaccooOMeHa [DIeKTpOoHHBIA pecypc] : YueGHoe nocodue /
ApxunoB B.A. - Tomck:13a-Bo Tomckoro nomrex. yausepeurera, 2015. - 199 c.: ISBN 978-5-4387-0539-0 - Pexum gocryna:
http://znanium.com/catalog/product/673007

2. Temam, P. Marematnyeckoe MOJeIMpPOBaHIE B MEXaHUKe CIUIOIIHBIX cpell [DNeKTpOoHHBIH pecypc] : yueOGHoe nocobue / P.
Temam, A. Mupansuis ; iof pea. I'. M. Kobenpkoga ; nep. M. O. Apymansina. ? DnekTpoH. jaH. ? Mocksa : U3narenbcTBo
'JTaboparopust 3Hanwuii', 2017. ? 323 c. ? Pexum pocryna: https://e.Janbook.com/book/94110

3. Marematideckrie OCHOBBI BHIUMCIIUTEIHHOM MEXaHUKH KUIKOCTH, Ta3a ¥ TUIA3MBI [ DK TPOHHBIN pecypc] : YuebHoe
riocobue / bpymumnacknit K.B. - Jonronpynusiii:atemext, 2017. - 272 c. ISBN 978-5-91559-224-6 - Pexum nocryna:
http://znanium.com/catalog/product/858951

4. KorenbuukoB, M. A. Jlekuuu no ¢usuke mia3msl [DneKTpoHHBIA pecypc] : yueOHoe nocodue / U.A. KorenbHUKOB. ?
DnekrpoH. aaH. ? Mocksa : Uznatenscro 'Jlaboparopust 3Hanui', 2017. ? 387 c. ? Pexum pocrymna:
https://e.Janbook.com/book/94109

5. ®omuH, B.M. DHeproodMeH B CBEPX3BYKOBBIX Ia30IJIa3MEHHBIX TEUEHHUSIX C YAAPHBIMHU BOJIHAMH [ DJIEKTPOHHBIN pecypc] /
B.M. ®omuH, B.U. fkoBnes. ? nekTpoH. gaH. ? Mocksa : Pusmatiut, 2017. 7 368 c. ? Pexum gocryna:
https://e.Janbook.com/book/105007

lonoJHATE ILHAS JUTEpPATYypa:

1. Bapanosa, M. I1. ®Pu3nKO-XUMUIECKIE OCHOBHI ITOJTyYeHH s TOTUTMBHBIX BOJOYTOJIBHBIX CYCIIEH3MIT [ DIeKTpOHHBIHN pecypc] :
moHorpacust / M. I1. BapanoBa, B. A. Kynarun. - KpacHosipck : Cubupckuii enepanbhbiii yausepeuteT, 2011. - 160 c. - ISBN
978-5-7638-2116-1. - Pexxum noctyna: http://znanium.com/catalog/product/441837

2. Munbko H.W., MeTopl moJiydeHus1 ¥ CBOMCTBA HAHOOOBEKTOB [DJIEKTPOHHBIA pecypc] : yueo. mocodue / H.U. Munbko, B.B.
Crpoxkoga, 1.B. JKepHosckwuii, B.M. Hapues. - 2-e u3z., crep. - M. : ®JIMHTA, 2013. - 165 c. - ISBN 978-5-9765-0326-7 -
Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785976503267.html
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Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogroroBku:_16.04.01 - Texuuyeckas gpuznka

HpO(l)I/IJ'H) IOATOTOBKM: dusuka IJIa3MBl, TETIJIOTEXHUKA W BOAOPOJHAA DHEPIETUKA
KBaJ’[I/I(bI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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