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Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

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 ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

Mporpammy oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (aoueHT) Mosnesa O.B. (kadenpa TeXHNYECKOR on3nKu 1
sHepreTukn, VinxeHepHbii MHCTUTYT), Olga.Beloded@kpfu.ru ; npodoeccop, A.H. (ZoueHT) JlapmoHos B.M. (kacbenpa
TEXHNYECKON PU3MKM N SHEPreTUKN, VIHXEHepPHbI MHCTUTYT), Larionov.kfu@gmail.com

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMor KOMNETEHLUN
oK-2 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OriK-2 CNOCOBHOCTLIO AEMOHCTPUPOBATL U MCNOMNb30BaTh YrybneHHbIE TEOPETMYECKME U

NpakTUYyeckme 3HaHUs PyHOAMEHTANbHbBIX U NPVKNaLHbIX HAayK

MNK-16 FOTOBHOCTbIO NPUMEHSTH METOAbI aHANN3a BAPUAHTOB NMPOEKTHBIX, KOHCTPYKTOPCKMX
N TEXHONOMMYECKMX PeLIEHNI, pa3paboTkm 1 Nomncka KOMAPOMUCCHBIX PELLEHWIA

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

METOLbl ANArHOCTMKM NMPpoLecca ropeHnNs B TUMOBBLIX SHEPreTUYECKMX YCTaHOBKAX;
€nocobbl CHUXEHWS! BbIBpOCca TOKCUYHbIX BELWECTB B pe3y/bTaTe CropaHust Tonavea;
nokasarenu Bblbpoca ToKCMYHble BewecTB 1 Hopmatuebl FTOCToB no TokenyHocTn 1 MAOK.

JlonxeH ymeThb:

NPOBOANTb ANArHOCTMKY NMPOLLECCa FOPEHNS B TUMOBbLIX SHEPrETUYECKUX YCTAaHOBKAX;

paspabatbiBatb CNocobbl CHUXEHMS BbIBpOCA TOKCMYHBIX BELLECTB B pe3y/bTate CropaHusi Tonmea;
oLeHMBaTb NokasaTenu Bbibpoca TOKCUYHbIE BEWECTB U AenaTh BbiBOAbl 06 UX COOTBETCTBUM HOpMaTMBaM.

JonxeH Bnagetb:

METOANKOWN ONarHOCTUKN npouecca ropeHunsd B TMNOBbIX SHEPreTn4eCKnx yCtaHoOBKax;
MeTodaMn CHUXEeHUA Bbl6p003. TOKCWMYHbIX BELWEeCTB B pe3dynbtaTte cropaHunda Tonnmea,
METOONKOWN OLIEHKM nokasaTtenen Bbl6p00a TOKCU4Hble BEWECTB.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

crnocobHOCTb CaMOCTOSITENBHOIO COBepLWEeHCTBOBAHUA CBOUX 3HaHWN No oLeHKe npouecca ropeHna n nposeneHmns
3KONOrn4eckoro MOHNToOpuMHra HoBbIX 3HEProycTaHOBOK.

CNoCOBHOCTb K CAMOCTOSITENBHOMY NMPUMEHEHWIO TEOPETUHECKMX U MPAKTUHECKUX 3HAHUIA MPU PeLIEHNM Npobnem
TEXHWYEeCKOo PU3NKN.

CcnocobHOCTb OCylwecCTBNATb Hay‘-IHbII\/'I NONCK " pa3pa60TKy HOBbIX NepPCneKTUBHbIX MOAX0400B METOLOB K pelweHnto
3a4a4 3K0o/IorM4yeckoro MOHUTOPUHra, a Tak Xe r0TOBHOCTb K NPoddecCMoHanbHOMY POCTY, K aKTUBHOMY y4acTuiO B
HaquOIZ M NHHOBALMOHHON OEATENBbHOCTH, KOH(pepeHUMsAX, BbICTaBKax 1 Npe3eHTauusx.

CMOCOBHOCTb CaMOCTOSITENIbHOMO COBEPLEHCTBOBAHNSA CBOUX 3HAHWIA MO OLIEHKE NpoLecca ropeHns 1 npoBeneHns
3K0J10rm4eckoro MOHUTOpPUHra HOBbIX 3HEProycTaHOBOK.

CNocoBHOCTb K CaMOCTOSTENBHOMY NMPUMEHEHWIO TEOPETUYECKMX U MPaKTUYECKUX 3HAHUIA NPU peleHnr npobnem
TEXHUYECKOMN GPU3NKN.

cnocobHOoCTb OCYLECTB/NATb HAY4YHbIA NOUCK 1 pa3pa60TKy HOBbIX NepCneKTUBHbIX NOAX040B METOA0B K peleHUto
3a4a4 9Ko/IorM4eckoro MOHMTOPUHIa, a Tak Xe roTOBHOCTb K NpoddeccoHanbHOMY POCTY, K aKTUBHOMY y4acTuiO B
Hay4YHOW N MHHOBALUVOHHOW OeATENbHOCTN, KOHJDEPEHUMAX, BbICTaBKax N Npe3eHTauunsx.

CnocobHOCTb CAMOCTOSITENBHOI0 CoBepLeHCTBOBAHNA CBOUX 3HaHWIA MO OUEHKe npouecca ropeHns n npoeegeHus
3K0/1I0rn4eckoro MOHNTOpPUHra HOBbIX 3HEProycTaHOBOK.

CMOCOBHOCTb K CaMOCTOSITENIbHOMY MPUMEHEHMWIO TEOPETUYECKMX 1 NPAKTUYECKNX 3HAHWIA NPU pelleHn npobnem
TEXHNYECKOW CPU3NKMN.
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Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

CNocoBHOCTb OCyLWweCTBNATb Hay‘-leII7I NONCK " pa3pa60TKy HOBbIX NEePCNeKTUBHbIX NOAXO0400B METOLOB K peleHnto
3a4a4 9K0/IorM4eckoro MOHUTOPUHra, a Tak Xe roTOBHOCTb K NpoddecCcMoHanbHOMY POCTY, K aKTUBHOMY y4acTuiO B
Hay‘-IHOI7I M NHHOBALMOHHON LEATENBbHOCTH, KOH(pepeHUUMSX, BbICTaBKax 1 nNpe3eHTauusx.

CMoCcoBHOCTb CaMOCTOSITENIbHOMO CcoBepLleHCTBOBAHNA CBOUX 3HaHWi Mo oLueHke npouecca ropeHusa n npoeegeHuns
3K0/1I0rn4eckoro MOHUTOpPUHra HOBbIX 3HEProycTaHOBOK.

CNocoBHOCTb K CAMOCTOSTENBHOMY NMPUMEHEHWIO TEOPETUYECKMX U MPaKTUHECKUX 3HAHUIA NMPU PeLeHnr npobnem
TEXHUYECKON PU3NKN.

CNoCOBHOCTb OCYLECTBNATh HAYYHbIA MOUCK 1 pa3paboTKy HOBbLIX NEPCMEKTUBHBIX MOAXOL0B METOLOB K PELEHNIO
3a[ay 9KONOrMYeckoro MOHMTOPUHIA, @ Tak Xe rOTOBHOCTb K MPONECCUMOHANBHOMY POCTY, K aKTUBHOMY Y4aCTUIO B
Hay4YHO N NHHOBALUMOHHOM LEeSTENbHOCTU, KOHPEPEHUMSX, BbICTABKAX U NMPE3eHTaUnsX.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "61.B.10B.04.01 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHOM nporpammbl 16.04.01 "TexHuueckas dusnka (TexHndyeckas gomaunka)" u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBaunBaetcs Ha 1 Kypce B 2 CEMECTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 30 yaca(oB), B TOM 4yncne nekuun - 14 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 33 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMIUHBI: 3K3aMEH BO 2 CEMECTpPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx YacoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,
N Paspnenbl AUCUUNNHDI / Cemect X TPYA0EMKOCTb CamMocTosiTeNbHas
Moayns P (B yacax) pa6ota
MpakTnyeckunellabopatopHsble
Jekunm 3aHATUSA paboTbl
1 Tema 1. Obwme cBeaeHNs o Tonnee. > " 0 5 4
T . " 7
5 6eMa 2. MaTepuanbHbIl U TEMNOBON 5 5 0 > 4
anaHcbl ropeHns Tonnmea
Tewma 3. OpraHunsaums npouecca
3.[ropeHns B saHepretTnyeckmx 2 2 0 2 5
yCTaHoBKax
Tema 4. MexaHnambl 06pa3oBaHns 1
METObl CHUXEHMNS BbIXOAOB OKUCIIOB
4.|a3oTa, apoMaTnyeckmnx 2 2 0 2 5
NOMNUMKINYECKMX YTNIEBOLOPOLOB U
caxm.
Tema 5. Baaumogeincrtame
5.[sHeproycraHoBok ¢ okpyxarouien 2 2 0 2 5
cpenon
Tema 6. YTunnsaums npoMblWIEHHbIX
6. 1 BbITOBLIX OTXOA0B 2 2 0 2 5
7 Tema 7. MeToabl XMMNYECKOrO 5 5 0 5 5
aHanmnaa cocTtasa Bo3gyxa.
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Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 8. MeToabl 1 cpeacTea
8.|n3mepeHns cogepXxaHns TOKCUYHbIX 2 1 0 2 0
BELeCTB.
Toro 14 0 16 33

4.2 CopepxaHue auUCLUNNIUHbI (MOAYNS)
Tema 1. O6uLMe cBepeHNs O TonnmBe.

CocTaB 1 cocTosiHue. 3konornyeckas npobnema cxuraHms opraHn4yeckmx Tonnme. Y oenbHas TennoTta cropaHms.
XapakTepucTukn 1 CBOMCTBa TBEpaoro tonnuea. Xuankoe tonnmeo. MazoobpasHoe Tonnmeo. MpuseaeHHble
XapakTePUCTUKN 1N YCNOBHOE TOMNBO.

Tonnmeo- 970 BEWECTBO NPUPOLHOr0 NN NCKYCCTBEHHOMO MPOYUCXOXAEHNS, NMyTEM NepepaboTk KOTOPOro nonyyaroT
60nblUOe KOYNMYECTBO SHEPTUN.

Mo Buay BbICBOOOXAAEMOIN SHEPTUM TOMNUBO OENSAT HA SLEPHOE N XUMUYECKOE. B CBOIO 04epeab XMMUYECKOE TOMMBO
noapasfensior Ha opraHnyeckoe 1 Metannocomepxaliee (Mcnonb3yeTcs B peakTuB@Hblx asuratensx). Okono 80 %
TEMMOBO HEPTUM MONYYAOT NMPU CXUFaHWN OpraHMyeckoro Tonnmea. Noatomy B fanbHewem nog Tonennsom bynem
NMOHMMAaTb MMEHHO OpraHMYyeckoe TOMNMMBO Kak OCHOB@HOW NCTOYHMK SHEPruM, peannayemblili HeTOBEKOM.

Mo arperatHOMy COCTOSIHWIO TOMNMBO BbIBAET TBEPLbIM, XUAKUM 1 rado0bpasHbiM. Hanbonee pacnpocTpaHeHHbIn BUL,
TBEPLOrO TONNMYBa- NcKonaemble yrav (bypble, KAMEHHbIE 1 aHTpauuThl). B cpaBHM@TeNbHO HEOONbLMX KONMYECTBAX
("3 %) ncnonbayoTcs Topdd, ApoBa ¥ roptoyme cnaHubl. K XnaKoMy TOnaMBy OTHOCATCS NPOayKThbl nepepa®boTku
HedpTn: BEH3VH, KEPOCWH, AN3ENbHOE TOMNUBO, Ma3yT 1 Ap. [a@3006pa3Hoe TONNUBO - MPUPOLHbINA, KOKCOBBI,
LOMEHHBI U Opyrue rasbl, COCTOSIWME FNaBHbIM 06pa3oM U3 yrneBoL0POLOB.

Tonnmeo, NCNONb3yeMOe B TOM BULE, B KAKOM OHO HAaXOAMUTCS B MPUPOLE, SBNSETCS €CTECTBEHHbLIM; MPEABAPUTENBHO
nepepaboTaH@HOEe B pesynbTate U3UKO-XMMUHECKUX MPOLLIECCOB - UCKYCCTBEH@HBIM (HEPTENPOLYKTHI, KOKC 1 Ap.).

Nioboe TONNMBO COCTOMT M3 opraHMyeckoit (roptodeit) yactu: H, C, O, N, S 1 Tak Ha3biBaemoro 6annacta: A- 3ona, W-
BOAa. Teneno npu cropaHun BblAENSIOT yrnepos n BogopoL. KonmyecTso BblOe@naolwerocs renna 3asmcuT ot
aNeMeHTapHoro coctasa Tonnmea. Cepa faeT Mano Tenna, npu ee cropaHnm 0bpasytoTcst KUCNOTHbIE okenabl SO2 un
SO3, noatomy B nt06OM BULE TONNMBA CEPA ABNAESTCA HEXENa@TeNbHON NpuMechio. Kncnopog v asoT Tenna He
BblaensoT. 3Hauut, S, O n N- BHyTpeHHW 6annact Tonnmea.

MpakTuyeckn B KaXLOM TOMIMBE, KPOME OCHOBHbIX MATU 3N1€9MEHTOB, B HEOONbLWOM KONMYECTBE MOTYT COLEPXATLCS U
Lpyrve, KOTOpPblE HE BXOAST B COCTaB COEAMHEHMI, 0BPa3yIoLLMX OpraHN@yYecKyto YacTb TOMMBA - 3TO MUHEpPanbHble
npumMeck (Npu cropa@Hun obpasyioT 3ony A) 1 BoLy. 3HAYWT: 30Ma 1 BOAA - BHEWHMIA BannacT.

ConepxaHue bannacta B pasHbiX BULAX TOMIMBA MOXET kKone@6aTbCs OT LECATbIX NONEN N0 NECATKOB NPOLEHTOB.
Bannactom razoobpasHoro Tonnvea SBASOTCS HEFOPHOYME rasbl: KMCNOPOA, a3oT, napbl Boasl (H20), yrnekncnbii ras
(CO2).

Tema 2. MatepuanbHbIil U TenNoBoW 6anaHChl rOpeHus TONMBa

MatepuanbHblii 6anaHc ropeHuns. O6bemMbl BO3oyxa U NPOAYKTOB CropaHus. SHTanbnuy BO34yxa U NPOLYKTOB
cropaxus. Tennosoi 6anaHc ropeHus. PeweHre 3anay no onpeneneHuo TENNOBOrO U MatepuanbHoro 6anaHca
npoLecca ropeHnsi, pacyeTy TennoThbl CropaHns Tonavea.

MarepuanbHblii 6anaHc npoLecca ropeHust BbipaxaeT KONMMYECTBEHHbIE COOTHOWEHMS MEX Y NCXOOHbIMU BELECTBaMU
(TOnnmBO, BO34yX) N KOHEYHbIMM NPOAYKTaMm (ObIMOBbIE rasbl).
CocTaBneHve matepuanbHoro 6anaHca MOXHO YCOBHO pasfennTb Ha ABe CTaavu:

onpegneneHne o6bEMa Bo3ayXa, TeOPeTUIeckun HeobxoanMoro Ans NOHOrO CropaHusi TONMBa, U TEOPETUYECKOro
06 béMa NpoayKTOB CropaHus;

onpegneneHne AencTBUTENbHbIX 06 EMOB BO3ayxa U NPOAYKTOB CropaHns (C y4EToM KoadhduumeHTa n3bbiTka Bo3aoyxa).

Lns TBEPLOro 1 XUAKOro Tonnmea MaTepuanbHblii 6anaHc coctaBnseTcs Ha 1 Kr Tonnuea, Ans razaoobpasHoro - Ha 1 M3
CyXOro rasa npu HopmanbHbix ycnosusx (P = 0,1013 Mla, t = 0 ?C).

Tewma 3. Opral-maau.uﬂ npouecca ropeHns B dHepretTn4eCknx yctaHoBkax

Cnocobbl cxuraHne XKungkoro, ra3006pa3Horo n TBEpOOoro Tonnnea. rlpI/IHLI,I/II'IbI opraHmsauum npouecca ropeHums s
3aBUCUMOCTU OT NPakKTN4eCKOoro Ncnoib30BaHnA BblOENSAOWENCH TEMNIOBON 3Heprun: opuratenn, HarpesartesibHble
YCTAaHOBKW, TenoBble 3NEeKTPOCTaHUNN, 6bITOBbIE YCTpOI7ICTBa. TepMo- M rasognHammnyeckmne OCHoOBbI paéoqero
npouecca B TUNOBbIX 3HEPreTn4eCkmnx cucTtemax. I'IpMHumnmaanb|e CXeMbl TUMOBbIX 3HEepPreTn4eCckKnx CUCTem 1
KOMIMNEeKCOB.
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Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

Tema 4. MexaHU3MbI oﬁpasoBava U MeTo4bl CHUXEeHUs BbIXOO40B OKMC/IOB a30Ta, apoMaTudeCcKunx
NONMNUUKIINYECKUX yrneesoanoponoB n caxu.

Cpefin BpeHbIX KOMNOHEHTOB AbIMOBbIX Fra30B 0Cob0e MECTO 3aHN@MaeT Bonbluas rpynna NofAMLMUKINYECKIX
apomatuyeckmx yrnesonopo@nos (MAY). MHorue MAY obnanatoT BbICOKON KaHLEPOreHHOM 1 (M) MyTareHHow
AKTVBHOCTbIO, aKTUBU3UPYIOT DOTOXMMUYECKME CMOTU B rOpofax, YTo TPeBYeT CTPOroro KOHTPONS UX SMUCCUM.
Haxogscb B BO3ayxe, BOJOEMax 1 NoYBe, OHW NOrNOWaTCs XUBbIMU OPraHn3Ma@Mm (B TOM YMUCIE U HYENOBEKOM) U
HakannmealTCs B pasnuyHblX TkaHax. B 10 xe Bpems HekoTopble MAY, HanpumMep, dheHaHTpeH, donyopaHTeH, NMPeH r
psi4 opyrmx, oManonornyeckm noYTN NHEPTHbI U HE ABASIIOTCS KaHLEePOreHHO-0NacHbIMU.

CneuuanbHo opraHmn3ys TOMOYHbI npouecc, MOXHO Cyu.l,GCT@BeHHO YMEHbWWNTb KONN4YeCTBO 06pa3y+ou4|/|xcs| npun
ropeHunn oK€CcnaoB asoTa. rlpaKTI/ILIeCKOG npuMeHeHne Hawnm cnegyuwmne Metonbl:

A)CHVXeHVe TeMnepaTypHOro YPOBHS B TOMKE 300CPEKTUBHO AJ1s KOTNOB, B KOTOPbIX CXMUraeTcsl He coaepXatuii asoTta
NPUPOLHLIYA ras. (3ToT METOL peannayeTtcs NnyTeM yCTaHOBKM HONblEro Yucna ropenok, pacrnonoXeHneM ropesnok B
HECKONbKO SIPYCOB MO BbICOTE, MPUMEHEHMEM OBYXCBETHOrO aKpaHa.

B)Peuupkynsums ObIMOBbIX ra30B YCMelHOo UCMob3yeTCs Ha ra3oMasyTHbIX KOT/Iax C BbICOKOM TemMnepaTypoit B sape
ropeHus. dPMEKTUBHOCTb €e 3aBUCUT OT KONMYECTBA 1 TeMnepaTypbl PELMPKYNMPYIOLUX ra3oB, a TakxXe oT
opraHu3auumn BBoaa VX B TOMKY. [asbl PpeLmpKynaumm LenecoobpasHo noaasatb B TOMKY MO OTAENbHOMY
nepudoepuinHoMy KaHasny ropenkii Co CKopoCTbio, 6NIM3KOM K CKOPOCTY BO3ayXa.

Tema 5. Bzaumonencreme aHeproyctaHoBOK C OKpYyXaroLL,en cpenon

Hopmatuebl Ha Tokcu4Hble Beibpockl 1 MOK. MeToabl onpeneneHns pacxona BblbpacbiBaeMblX TOKCMYHbIX BbIBPOCOB
(NpsiMble 1 pacyeTHble). 30Mbl, WNAKK, CTOYHbIE BOAbl. 3aKOHbI PaccenBaHns TOKCUYHbIX BbIBPOCOB B atMOcdepe.
"a3oouncTHoe obopynoBaHue. Baanmopeiictene TOC, TOL, ¢ okpyxatoweii cpenoii. Bozgelicterne TIK Ha
OKpy>XartolLyto cpeny

Tema 6. YTMAnsaums NpoMbILLIEHHBIX U 6bITOBbIX OTXO40B

KonuyecTBo 6bITOBbIX OTXO40B B MMPE B pacyeTe Ha OOHOro YenoBeka yBenmynsaeTcsl npuMepHo Ha 1-4%, a no macce -
Ha 0,2-0,4% B rof 1 B HacToslee BpeMsi cocTaensieT (Kr/ron): B 6naroycTpoeHHbix 3gaHumsix - 160-190, B
HebnaroycTpoeHHbIx 3naHusx -600-700. MNpobnema ykazaHHbIX OTXOA0B B HACTOsILEe BPeMsl BECbMa OCTPO CTOUT BO
MHOMMX CTpaHax Mupa.

anIHLI,I/II'IbI yTunmnsaumm npoMbllNEHHbIX U ObITOBbIX 0TX040B. TexHonorum yTnnn3aumm npombllNeHHbIX U ObITOBbIX
0TX000B. YCTAHOBKM yTunmsauummy NnpoMbIWNIEHHbIX U ObITOBbIX OTX0.O0B.

Tema 7. MeTonbl XMMUYECKOrO aHanM3a cocrtaBa Bo3gyxa.
AHanuna 3arpsa3HeHuii, cogepxalmxcs B BO3OYLHOW Cpene, MOXHO OTHECTU K Hanbonee TpyAHbIM 3aaaqam
aHanuTU4Yeckoin Xxummnn. 310 06YCNOBNEHO CNeayoWUMA NPUYNHAMM:

U onHa npoba 0IHOBPEMEHHO MOXET COAEpXaTb OECATKM U Aaxe COTHWU OpraHNYeCcKUX 1 HEOpraHNYecKux
COEeNHEHUI;

{ KOHLEHTPAaLUNS TOKCUYHBIX BEIWECTB B aTMOCHEPE MOXET OblTb HUYTOXHO Manoi (0o 10-4-10-7 % u Huxe);

i BO3Oyx NpeacTasnsieT coboi HeYCTOMYMBYIO CUCTEMY C MOCTOSIHHO MEHSIIOWMUMCS] COCTaBOM (Hanuyue Bnaru,
Kucnopona, poToXMMMYECKIE PeakLun, U3MEHEHNE METEOPOIONMHYECKUX YCITOBUIA).

[nga aHannsa 3anﬂ3HeHI/II7I BO34yXa nony4yunn pacrnpocTtpaHeHne MeTonbl, KOTOpble MOXHO pa36I/ITb Ha 4YeTbipe rpynnbl:
XpoMartorpaduyeckme, Macc-CnekTpomMeTpumyeckme, cnektpanbHble, aNekKTPoXMMmnyeckume.

Mpubopbl 4N aHanuaa cocTasa ObIMOBbIX ra3os. [poBeaeHne paboT No oTOOPY XUMUYECKUX NPod ONs Nocnenyowero
aHanuaa cocTasa Bo3dyxa 1 ObIMOBbIX ra3oB. [poBefeHne XMMMYecKoro aHannsa coctasa Bo3ayxa 1 ObIMOBbIX ra30B.
Ob6paboTka pe3ynbTaToB aHanMsa 1 NnpeacTaseHe OTYETHbLIX JOKYMEHTOB.

Tema 8. MeTtoabl n cpeacTsa USMepeHNs coaepXaHUs TOKCUYHbIX BELLLECTB.
Ot60p Npob Bosoyxa ons onpeaeneHnst KOHLEHTPaUMUiA TOKCUYHbIX KOMIOHEHTOB.
MuKpPOO6BEMHBIA METOA;

doTOMETPUYECKNIA METOA;

JTIOMNHECLIEHTHBIV METOL;

CnekTpockonuyeckmnin MeTon;

Monsporpacdpmyeckuin meton;

XpomaTorpadomyecknii METOA;

BeicTpble MeTOabI;

MeToobl onpeneneHns 3anbinéHHOCTN BO3ayXa:

BecoBow meton onpeneneHns nbinu;

CYéTHbIV (KOHUMETPUYECKNIA) METOL ONPELENEHNS MbIN;

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAYIH0)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

ABTOMATUHECKAA CUCTEMA OMNMTUMUN3ALIN NMPOLUECCA TOPEHUA TOTMJTIMBA B TEMNJIOSHEPTETUYECKNX
YCTAHOBKAX N 9KOJTOI'MYECKN MOHUTOPUHIT COCTABA ObIMOBbBIX TA30OB -
http://www.ie.asm.md/img/pdf/sol_4ru.pdf

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 7 ns 11. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

BesonacHocTb, 3(EKTUBHOCTb, 3KONOrMYHOCTb - hitp://www.icpgroup.ru

"azoaHanmaaTopsbl - "BoH3p" - OKONOrMYeCcKniA MOHUTOPWHT -
http://www.boner.ru/index.php?action=topics&menu_id=225&page_id=126

Knaccudomkaums skonormyeckoro MOHUTOpKUHra - http://rudocs.exdat.com/docs/index-479440.html?page=5
OKkouHaycTpms - http://www.newchemistry.ru/letter.php?n_id=125

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumnm [MpocMoTpuTE KOHCMEKT Cpasy nocne 3aHaTuiA. [oMeTbTe Matepran KOHCNeKTa Nekunii, KoTopbli
Bbl3blBAET

3aTpyaHeHus ons noHumaHus. NonbiTaTecb HAWTKN OTBETLI HA 3aTPyOHUTENbHbIE BOMPOCHI,
ncnonb3ys npennaraemyto nutepatypy. Ecnu camoctostenbHo He yaanoch pasobpartbes B
maTtepuane, CoopMynupyiTe BONPOChl U 06paTUTECh HA TEKYLLEN KOHCYNbTaLum unn Ha bnuxanwen
NneKkuun 3a NomolLLblo K Npenogasarento.

Kaxagyto Hepeno pekomeHayeTcs 0TBOAWTb BPEMS 4151 NOBTOPEHUS NPONAEHHOMO Matepmana,
nposepsas CBOW 3HAHWUS, YMEHUS U HaBbIKN NO KOHTPO/NbHbLIM BOMPOCAM.

nabopatopHble| JTabopaTopHblie paboTbl NpeacTaBnaoT OAHY U3 (DOPM OCBOEHUSI TEOPETUYECKOro MaTepuana ¢
paboThl 00HOBPEMEHHbIM (DOPMUPOBAHMEM MPAKTUYECKMX HABBLIKOB B U3y4aeMoi aucumnimHe. Mx

HasHadYeHue ?yrnybneHue NpopaboTKy TEOPETNYECKOro Matepmana, oopMUPOBaHE NPaKTUHECKIMX

HaBbIKOB NyTeM PerynspHom 1 niaHOMepHOW CaMOCTOSITeNIbHOM PaboThbl CTYAEHTOB Ha MPOTAXEHUN

Bcero kypca. Mpouecc noarotoeku kK nabopaTopHbiM paboTam BKOYAET N3y4YeHne HOPMaTUBHbIX

LOKYMEHTOB, 00s13aTeNbHO U AOMONHUTENBHO NUTepaTypbl Mo paccMaTprBaeMoMy

Bonpocy. HenocpeacteeHHoe npoBeaeHvie nabopatopHor paboTbl Npeanonaraer:

- U3y4yeHune TeopeTMyeckoro Matepuana no Teme nabopaTopHoii paboTbl (Mo

BOMpPOCAaM U3y4aemol TeMbl);

- BbINONHEHNe HeoBX0AUMbIX PACHETOB U 9KCMEePUMEHTOB;

- 0popMNIEHMe 0THeTa C 3anofHeHneM HeobX0AMMbIX TabnuL, MOCTPOEHNEM rpadoViKoB, NMOArOTOBKOM

BbIBOAOB MO NPOAENaHHbIM SKCNeprMeHTaM 1 TeoPeTUYECKMM pacyeTam;

- Mo kaxfov nabopaTtopHoi paboTe NPOBOAUTCS KOHTPOSb: NPOBEPSIETCS COAepXaHue 0T4eTa,

NpoBepsieTCs YCBOEHME TeopeTnyeckoro Matepvana. KoHTponb YCBOEHMS TEOPeTU4eCcKoro

Martepuana siBNsieTCs HAMBULYANbHbIM.

camocTos- | KonnyecTBo 4acoB HA CaMOCTOSATENbHYIO paboTy CTyAEHTA NO ANCLMUMNINHE YCTaHABNMBAETCS
TenbHas yuebHbIM NaHoM 1 paboyei Nporpammoi yyebHol aucuunnuHbl. B paboyei nporpamme
pabota yKasblBAKOTCA BMAbI NNAHNPYEMOI CaMOCTOATENBHOM paboThl CTyEeHTa, UX COAepXaHue,

TPYLOEMKOCTb BbIMOMHEHUS, METObI KOHTPOSIS U NEPEYEHb PEKOMEHAYEMON y4ebHON 1

y4yebHO-METOANYECKON NMTEepaTypbl.

CamocTosiTenbHast pabota CTyIeHTOB MPOBOANTCS C LIENbIO:

- cMcTEMaTM3aLunmn 1 3aKpeneHnst NonyYeHHbIX TEOPETUHECKUX 3HAHUIA U NMPAKTUYECKNX YMEHNI;

- yrnybneHnst n pacluMpeHnsi TEOPETUHECKUX 3HAHWIA;

- POPMUPOBAHUS YMEHMIA UCMONBb30BATHL CPABOYHYIO NUTEPATYPY;

- PasBUTUS MNO3HABATENbHbIX U TBOPYECKMX CMOCOBHOCTEN CTYNIEHTOB;

- POPMMPOBAHUS CAMOCTOSTENBHOCTU MbILWEHNS;

- PasBUTUS NCCNEL0BATENBCKUX YMEHWIA.

aK3aMeH 3aBepLaolLyM 3TanoM N3yYeHnst AUCLMUMNINHBI SBSIETCS NMPOMEXYToYHas aTTecTauus B Buae
MMCbMEHHOrO (YCTHOrO) aKk3aMeHa 1 3ayeta. [pn 9TOM CTyOeHT NOMXKEH NokasaTb BCE T 3HaHUS,
YMEHUS 1 HaBbIKM, KOTOPbIe OH Nprobpen B npoLiecce Tekyliel paboTbl N0 U3YYEHWIO ANCLUMAVHDI.
OucumnnuHa cumTaeTcst OCBOEHHOV CTyAEHTOM, eC/iN OH B NOHOM 06beMe cpopMUpoBan
YCTaHOB/NEHHbIE KOMMNETEeHLMUM U CMOCOBEH BbIMNOMHATL YKa3aHHbIE B AaHHOW NPorpaMmme OCHOBHbIE
BUbl TPOJPECCMOHANbHON AesTenbHOCTM. OCBOGHME OUCLIMMNHBI AOMXHO MO3BOMUTL CTYAEHTY
OCYLIECTBAATh KaK aHaNUTUYECKYI0, TaK U HAay4HO-UCCNen0BaTENbCKYIO 0eSATeNbHOCTb, YTO
npennonaraet rnybokoe 3HaHWe Teopumn 1 NPakTUKM 4aHHOro Kypca.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3yeMbIX NMPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no aucuuninHe (Moaynio), BKAOYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4YHbIX cUcTeM (Npy Heo6xoaMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 0Opa3oBaTeNbLHOro NpoLecca no
LMCLMMIMHE (MOBYNIO), BKNOYAs NEepPeYeHb NPOrpPamMMHOro 06ecneyeHns 1 MHPOPMALMOHHBIX CIPABOYHBLIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 11. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

MynbTuMeouiiHas ayauTopus.

CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 16.04.01
"TexHnyeckas ouamka" n Mmarmctepckown nporpamme "TexHnyeckas pusnka".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.04.01 'opeHue v 9KOM0rn4eckunii MOHUTOPUHI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasoBatenbHol nporpamme: 2020

OcHoBHas nuTeparypa:

1. Bapunosuy B.A. OCHOBbI TEXHNYECKOV TEPMOLMHAMUKM 11 TEOPWM TENNO- U MaccoobmeHa [AnekTpoHHbIl pecypc]:
YyebHoe nocobue / Bapunosny B.A. , CmmpHos HO.A. - Mockea: OO0 'HayuHo-uzpatensckuii ueHTp MHOPA-M', 2014 -
432c. - URL: http://znanium.com/go.php?id=356818

2. SlcoseeB M. I". Okonorus ypbaHM3npoBaHHbIX TEPPUTOPUIA [ONeKTPOHHbI pecypc]: YuebHoe nocobue: 1/ Acosees M.
., Ctpexa H. J1. - Mocksa: OOO 'HayyHo-nanarenbckuii ueHtp MH®PA-M', 2015 - 293c. - URL:
http://znanium.com/go.php?id=483202

JdononHutenbHaa nuteparypa:

1. Fpunan T.E. MNpomblwneHHas akonorust [9nekTpoHHbli pecypc]: 1/ Fpuaan T.E. , AnneHbu B.P. - Mockea:
Wapatenscteo '"OHUTN-OAHA', 2015 - 527¢. - URL: http://znanium.com/go.php?id=882183

2. boiiko E. A. PeakuunoHHas cnocobHOCTb SHepreTmyeckmx yrnein [9nekTpoHHbI pecypc]: 1/ boiiko E. A. -
KpacHosipck: Cnbupckuii doenepanbHblii yausepcuteT, 2011 - 608c. - URL: http://znanium.com/go.php?id=441211
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Mporpamma ancumninHbl "IropeHne 1 3Konorm4eckuin MoHMTopuHr"; 16.04.01 "TexHnyeckas comamnka".
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

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

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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