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Mporpamma aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

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 aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

Mporpammy oucumnnuHbl paspaboTan(a)(m): MHxeHep 2 kateropun CemeHosa E.B. (kacdbenpa TexHn4eckon omamnkm n
aHepreTukn, VinxeHepHbiii MHCTUTYT), EVYallina@kpfu.ru ; JlapnoHos Buktop Muxaiinosny

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH ncnonb3oBaTb oyHAAMEHTasIbHble 3aKOHbI NPUPOLAbLI M OCHOBHbIE 3aKOHbI

eCTeCTBEHHOHAay4HbIX OUCLUNINH B I'IpOCpeCCI/IOHaTIbHOVI 0eAaTeIbHOCTH

MK-1 CnocobHOCTb MCNONb30BaTh CNeLManM3npoBaHHble 3HaHNS B 06nacT onsmkm ans
0CBOEHUS NPOCOMNAbHBLIX (PUINYECKMX AUCLNMANH

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

CYLWHOCTb (PM3NYECKIMX SBNEHUI NPOTEKAOWMX NPU HENMHERHbIX KonebaHnsx B aHepreTUYecKnx ycTaHoBKax;
OCHOBHbIE HENVHENHbIE 3DXEKThI, BO3HMKAIOWME NMPY PE30HAHCHbBIX KONebaHusX ;

pPOnb 3KCnepuMeHTa B TEXHUYECKOW (*)I/ISI/IKe, NpUHLKXNbI €ro peann3aunn n KOHTPOoNA KadyecTtea 006beKTOB
nccnenoBaHus; ceegeHuns 06 OCHOBHbIX TUNAXx N3MepUTeNbHbIX I'IpI/l60pOB N KOMMNNEeKCoB,

MeTponoruyeckoe obecrneyeHne TEXHNYECKOW ON3UKM, OCHOBHbBIE MPUHLMMbBI M3MEPEHNS, METObI 06paboTKm
pe3ynbTaToB U OLIEHKW NMOTPEWHOCTEN.

JonxeH ymeTtb:

MPUMEHATL METOABI MAaTEMATNYECKOW 1 TEOPETUYECKOW OM3UKM ONS pacyeTa KonebaHWii n BONH B 9HEPreTUHeCcKmx
yCTaHOBKaXx;

BbIMO/HSATE U3MEPEHUS 1 BKCNEPVIMEHTA/IbHBIE UCCNELOBaHNS Pa3NiNyHbIX 06 EKTOB TEXHUYECKON (N3UKK;
nnaHMpoBaTbh HEOOXOAUMbI/ IKCMEPUMEHT 1 UCMONb30BaTh MHAOPMALIMOHHBIE TEXHONOMMMN Anst 06paboTKM N OLEHKM
MOrPEeLWHOCTEN NOMYYEHHbIX JAHHBIX.

JlonxeH BnaneTb:

METO[aMMn TEOPETNYECKOro 1 SKCMEePMEHTANIbHOMO UCCNeA0BaHusl, KonebaHuii 1 BOSIH B pa3fnyHbIX SHEPreTUHecKmx
yCTaHOBKaXx;

METOAaMM BbIMOMHEHNS PU3NKO-TEXHUYECKIX PACHETOB 1 onpeaeneHnst SKOHOMUYECKo apdeKTUBHOCTM
nccnenosaHuii 1 pa3paboTok;

CTaHOapTHLIMM NakeTaMm NPOrpamMm KOMMbIOTEPHON Fpadouky 1 MOLENNPOBAHMS;
HaBbIKaMy MOHTaXa, Hanamaku 1 TEXHUYECKON aKcnyaTaumum aHaIMTUYecKoro U TeXHONorm4eckoro o6opynoBaHus.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
cnocobHoCTb paspabaTbiBaTh Y ONTUMU3UPOBATL COBPEMEHHbBIE HAYKOEMKIE TEXHOMOTUM B Pa3nnyHbix obnacTsax
TEXHUYECKON PU3NKM N SHEPTeTUKW C Y4ETOM SKOHOMUYECKMX U SKONOTrMYecKnx TpeboBaHuii;

rOTOBHOCTb M CMOCOBHOCTb MPUMEHATb PUINYECKNE U TEXHUYECKNE METOObl TEOPETMHYECKOro 1 9KCNepUMEHTanbHOro
nccnenosaHnd, MeTobl MaTteMaTnd4eckoro aHanmsa n mogennposaHmnsa ong noCTaHOBKM 3a4ady no passuTuto,
BHEOpPEHMIO N KOMMepLManu3aunmy HOBbIX HayKOEMKNX TEXHONOMNI B 06nacTu TeXHMYecKom Pr3nKN 1 SHEPreTuKK.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAtodeHa B pasgen "61.B.1B.04.01 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHo nporpammel 16.03.01 "TexHudeckas pusnka (Puanka nnasmbl, TENNOTEXHUKA 1
BOLOPOHAs sHepreTnka)" n 0THOCUTCS K OMCLMMIMHAM Mo BbliGopy.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4ETHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 86 4aca(oB), B TOM yucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 50 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).
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Mporpamma aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

CamocTtositenbHas pabota - 67 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 27 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM pPaboThbl, Camo-

MX TPYB0EeMKOCTb (B Yacax) crosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumu|MpakTu-Mpaktu-la6opa-la6opa- Tenb-
monayns MECTP| Bcero | B an. | 4Yeckume |4yeckue [TopHble|TOpHble| HasA

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

1. |Tema 1. BBeneHue 7 2 0 8 0 0 0 7

Tema 2. Obwue 3aKOHOMEPHOCTH,
2. onucbiBatowme konebaHus B Tpybax 7 4 0 / 0 0 0 10

3 Tema 3. Pe3oHaHcHble konebaHus rasa B 7 6

" |[3akpebiToit Tpybe 0 / 0 0 0 10

Tema 4. Pe3oHaHcHbIe konebaHus rasa B

4 Tpybe C OTKPbITbIM KOHLIOM / 6 0 / 0 0 0 10
Tema 5. BTopuyHblie Te4eHus n

5. |[akycTtoTepMuyeckmne acbgpekTbl Npu 7 6 0 7 0 0 0 10
konebaHusx rasa B Tpybax
Tema 6. BnusHue TypbyneHTHOCTM Ha

6. pe3oHaHCHble konebaHus B Tpybax 7 6 0 / 0 0 0 10
Tema 7. BnusHue rpagneHTa Temneparypbl Ha

7. |pe3oHaHcHble konebaHus 7 6 0 7 0 0 0 10
MToro 36 0 50 0 0 0 67

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)

Tema 1. BeeneHue

Mpouecc camoBo3byxAeHNS akyCTUYeckmx konebaHuii rasa, Korga emy
cooblaeTcs TENNOTa, BblAENSEMAs NPU rOPEeHUN UK NyTeM Tennornepeaaymn ot
HarpeTbIx TeN, N3BecTeH ¢ pabot XurruHca, Panes, Puiike, 3oHaxaycca. B
nuTepaTtype aTo SBNEHUE HA3bIBAKOT TakXe BUOPALMOHHbIM, UK MyNbCALMOHHBIM
rOPeHNEM, HEYCTONYNBOCTLIO FOPEHNS, TEPMUYECKMM BO3OYXIEHMEM 3BYKa,
TEPMOakyCcTMYeCcKUMn KonebaHnsamu .

B kamepax cropaHus pakeTHbIX 1 ra3oTypOuHHbIX ABurateneit konebaHus

MOTYT MPUBECTN K YACTUHHOMY WM MOMHOMY Pa3pPYLIEHMNIO 9NIEMEHTOB
KOHCTpyKUmK. MNoaToMy obecrneyeHne yCToRYMBOCTM NPOLIECCA FOPEHNS SBNSIETCS
CEepbe3HOl 1 aKkTyanbHOW Npobnemoii, Tpebyrowwein 6onblnX MaTepranbHbIX 3aTpar,
1 3aHMMaeT 3HAYUTENbHYIO YacTb BpeMeHU B obLieil foBoake ABuratenei.

B 70 Xe BpeMsi yCTaHOBMEHO, 4TO B KONEBMIOILMXCS NOTOKAX MPOUCXOANT
CYLWEeCTBEHHOE YCKOPEHMNE PasfiMyHbIX TEMIOMAcCOOOMEHHbIX MPOLIECCOB,
YBENVYEHNE TEMNOHAMNPSXEHHOCTA TOMOYHOr0 06 bEMA, YNyYLIEHNE MOMHOTHI
CropaHusi TonnMBa No CPaBHEHWIO C PABHOMEPHbIM, YCTONYUBLIM PEXMMOM FOPEHUS.
911 NpenmyiLecTBa MOryT BbiTb UCMONb30BAHbI B SHEPreTUHECKUX YCTAHOBKAX, B
KOTOpbIX aMnnnTyaa konebaHwii 6ynet He Takoi 60MbLWOoi, YToBbI NPUBECTY K
KakMM-TO CEPbEe3HbIM MOCNEACTBUSM.

B cBs3n ¢ OorpaHn4eHHbIMM 3anacamn NpupoaHOro Tonnmea O,EI,HOIZ N3 rMaBHbIX
3a4a4y SHepreTuky senseTcsa paspaboTka achdPEKTUBHbLIX, SHeprocbeperaoLmx
cnocoboB CXMraHUs OCHOBHbIX BUAOB ToMnuea. VIHTeHcMgmkaums npouecca
ropeHns konebaHnsMm - OLHO U3 BO3MOXHbIX PELLEHWI MPO6NEMBI.

Tema 2. O6LMe 3aKOHOMEPHOCTU, ONUCbiBatoLLLMe KonebaHus B Tpybax
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Mporpamma aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

Mynbcupytowme n konebntowmecs NOToKU. YpaBHEHWSs, OnncbiBatoLwmMe TepMoanHaMmMYeckunin nepeHoc B Tpybax
(n3oTepmMuyeckasn cteHka). MNMapameTpbl nonobus. PeweHne METOAOM BO3MYLLEHWUIA (M30TEPMMYEcKast CTeHKa). AHanns
rpaHnYHbIX YCNOBUIA HA NOPLIHE 1 Ha cTeHKax Tpybbl. MNepeHoc npu cnaboit ouccunauunn: ypasHeHne Yectepa.

B 1859 r. NMaynb Puitke 0bHapyxun cnenytolee: eCnv B BEPTUKANbHO PACMoNoXeHHyo Tpy6y anuHol 0.8 M noMecTnTb
Ha paccTosiHUM NpUMepPHO 0.2 M OT HUXXHETO KOHLIA packaneHHy NPOBOMOYHYO CETKY, HArpPEBAEMYIO SNEKTPUHECKUM
TOKOM, B TpyHe nponcxoanT camoBo3byxaeHue 3ByKOBbIX KonebaHumii. BnocneacTeum aToT agodpekT Habntonanu MHorne
uccnenoBartenu, KOTopble UCMOMb30BaNW Pa3NNyHbie HAarpeBaTebHbIE SNEMEHTbI - PELETKMN, KONbLLa, BCEBO3MOXHbIE
cnupanu. siBneHue obnapaet psanom cBoicTs. [ns Bo3byxneHus konebaHuil, COOTBETCTBYIOLLMX NEPBOA FAPMOHWKE,
Heobx0OMMO pacnonaraTtb HarpeToe TeNo B HUXHER nonoemHe Tpybbl. Hanbonee MHTEHCMBHOE 3ByYaHue HabnopaeTcs
B TOM Cfly4ae, Koria UCTOYHUK TEMMOThbl PACMONOXEH HAa PACCTOSHAN YETBEPTM ANMHbI TPYObl OT HAXHErO KOHLA.
SppekT HabnoJaeTcs, eCnv CPEOHAS CKOPOCTb LBUXEHUS BO3ayxa B TPYOe N3MEHSIETCS B HEKOTOPOM MHTepBare, a
MOLLHOCTb TEMNOBOr0 UCTOYHMKA BbIllE HEKOTOPOro NPELENbHOMro 3HaYEHNS.

TepmoakycTuyeckne konebaHvsi HabnoaaloTCs U NPY OTCYTCTBUM NOTOKA BO3ayxa. [ns 3TOro B ropusoHTanbHo
pacnonoxeHHyto Tpyby, 0MH KOHEL, KOTOPOW 3aKpbIT, @ APYrovi OTKPbLIT, UK 3aKPbITYio Ha 060UX KOHLAxX, He06X0AuMO
MOMECTWTb Harpesatesb U 6IM3KO PACMONOXEHHbIV K HEMy oxnaauTenb . [pu HEKOTOPOI pasHuLe TeMnepaTtyp
NpPoVCcXoauT camoBoabyxaeHune 3Byka. AToT adpdeKT 6bin obHapyXeH 30HaxayCccoM.

YcTaHOBNEHO, Y4TO aHANOrM4YHoe siBneHne HabnpaeTcs Npu pacnpocTpaHeHun opoHTa nnameHmn no Tpybe, npu
ropeHunun 3a ctabunmsatopamm B OTKPbITOM NPOCTPAHCTBE 1 B yNpyrx obonoykax

Tema 3. Pe3oHaHCHble Kone6aHusi ra3a B 3aKpbiTon Tpybe

PelweHre ypaBHeHuii nepeoro npubnmxenns. O6lme CBOMCTBA NoMyYeHHbIX pesynbTaToB. Teopust Pe30HaHCHbIX
konebaHwii rasa ¢ y4eToM nornoweHus. PesoHaHcHble konebaHus B 3akpbiTol Tpybe npu cnaboi guccunaumm, aHanus
Nony4YeHHbIX pesynbtaTos. CybrapMoHMYecKme HenmHenHble pe3oHaHcehl Npu cnaboii auccunaumm.

WccnenoBaHne pe3oHaHCHbIX konebaHuii B 3akpbiTol Tpybe, y4eT noTepb Npuw Takmx konebaHusix, pacyet
akycToTepMmmyeckoro agogoekta npu Hann4nm HepaBHOMEPHOro TeMnepaTypHOro nons, n3y4yeHne pe3oHaHCHbIX
HennHenHbIx konebaHuii rasa B 3aKpbITol TPYOe C OCEBLIM rPaANEHTOM TEMMEPATYPSI.

Tema 4. Pe3oHaHCHbIe Kone6aHus ra3a B Tpy6e ¢ OTKPbITbIM KOHLLOM
I"paHu4HbIE YCNOBMS HA OTKPBITOM KOHLE: 0630p. Teopusi pe3oHaHCHbIX konebaHuii. CpaBHEHUE C 9KCMEPUMEHTOM.

PaccmaTtpumBatoTcst pe3oHaHcHble konebaHus, Bo30yXaaeMble NMopWHEM B OTKPbITON TpyOe, 3arnoNHEHHON rasoM co
CKayKoM Temneparypbl B HEKOTOPOM ceveHun. MoaenvpyeTcsi rpaHnyHoe YCnoBme Ha OTKPLITOM KOHLe Tpybbl B cnyyae,
Korga TemMneparypbl MCTEKalowWero 1 BTekatowero rasa otaM4yatoTtcs. MonydeHbl aMnanTy4HO-4acTOTHbIE
XapaKTepPUCTVKM 1 U3y4eHO BMSIHUE NMOMIOXEHUS cKkayka TemnepaTtypbl Ha 4acToTbl U aMnAnTyabl KonebaHuii rasa B
06nacTi 0Konope3oHaHCHbIX YacToT. [lalTcs pacrnpeaeneHus aMnanTyabl konebaHui naBneHus rasa Boosb TpyObl Npu
pe3oHaHce ANs PasNnYHbIX 3HAYEHW MONOXEHNS CKayka Temrneparypbi.

Tema 5. BropuuHble TeyeHUs1 U aKycToTepmuueckue acpcpekTbl Npu KonebaHusix rasa B Tpy6ax

NHTerprpoBaHne ypaBHEHUIA, ONUChIBAOWMX BTOPUYHbIE TeueHusl. OnpeaeneHne KOHCTaHT. AHaNU3 NoayYeHHbIX
peweHwnii. MonyyeHne BbipaXeHns TEPMOAKYCTUHECKOrO TENNOBOro Notoka. PacyeT akycToTepMMyYeckoro TemnaoBoro
noToka. AHann3 Nony4YeHHbIX Pe3ynbTaTos.

BTopuuHble TeueHus, BO3HMUKaOWME Npy TYPOYNEHTHOM TEYEHUN XNAKOCTM B TpyOax C NEKPYrnbIM NonepeyHbIM
ceyeHveM, MPUBOAST K TOMY, YTO pacrnpeneneHne KacaTenbHbIX HaNPsXXeHUi No NepUMETPY CTAHOBUTCS BAN3KUM K
OLHOPOLHOMY.

Tema 6. BnusiHne TypOyNeHTHOCTM Ha pe30HaHCHble KonebaHus B Tpy6ax

Monyamnupuyeckme monenu TypbyneHTHoCcTM. CpaBHEHME pasHbix MoLenein. AHanna aHepretTudeckoro banaHca B
TypOYyNeHTHbIX KONEONOWMXCA NOTOKax B crydyae, koraa TypbyneHTHOCTb pacnpoCTPaHSEeTCs OT CTEHKU K ocU TpyObl B
TeyeHve Yactu nepuona konebaHuin. PesoHaHcHble konebaHus B 3akpblTol TPy6e npu cnabopassnToi TypOyneHTHOCTM.
Pe3oHaHcHble konebaHus B Tpy6e C OTKPbITHIM KOHLIOM.

Tema 7. BnusiHue rpagueHTa Temneparypbl Ha pe3oHaHCHble KonebaHus

MonyyeHve BOMHOBOMO ypaBHEHNS ANst KONeBaHW Npu HaNMYUM OCPELHEHHOrO rpaMeHTa TemMnepaTtypsl. Pacuer
pe30oHaHCHbIX konebaHuii B 3aKpbITOi Tpybe Npw HanMuum ckavka Temnepatypbl C yHETOM NMPUCTEHOYHOMO MOTNOWEHUS.
AHanus nonyyYeHHbIX Pe3ynbTaToB 1 CPABHEHWE C pe3ynbTaTtamu Npu OTCYTCTBUM NOrnoweHns. Pe3oHaHcHble konebaHus
B 3aKPbITOM 1 OTKPbLITON TpyBax npu HanMuum cteka. PacnpoctpaHeHve berylueit BofHbl Yepes cTek. BnusiHme
reoMeTpUYECKMX Pa3MepoB CTEKA Ha aMnnuTydy konebaHuii naBneHuns rasa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)
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Mporpamma aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

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, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

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)

AsTokonebaHns rasa B ycTaHoBKax ¢ ropeHueM - http://window.edu.ru/resource/444/37444
BonHoBag aHepreTnyeckas yctaHoska - http://www.findpatent.ru/patent/244/2440510.html
BonHoBas aHepretnyeckas yctaHoeka (nateHt P® & 2330987) - http://www.freepatent.ru/patents/2330987
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Mporpamma aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

KonebaHus n BonHbl - hitp://znaniya-sila.narod.ru/library/pdf_00/mgu_kv.pdf
OHeprus meranutos - http://energyvacuum.umi.ru/energiya_megalitov/

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

Bug pa6ot

Meronuqecxuepekomeunauuu

nekunmn

[MpocMoTpurTE KOHCMEKT Cpady nocne 3aHaTuii. [lomeTbTe Matepran KOHCNekTa nekunii, KOTOpbI
BbI3bIBAET 3aTPYOHEHUS 0715 NOHUMaHUS. [lonbiITanTech HaWTU OTBETHI HA 3aTPYLHUTENbHbIE
BOMPOCbI, UICMONb3Ys npeanaraemyto nutepatypy. Ecnu camocTositenbHo He yaanoch pasobpatbes B
matepuane, cpopMynnpyinTe BONPOCh! 1 06paTNTECh Ha TEKYLWE KOHCYNbTauuyu Unmn Ha bnuxanwei
nekummn 3a NoMoLbio K npenogasarento. Kaxaylo Hegento pekoMeHayeTcs OTBOAMNTL BPEMS AN
NOBTOPEHNS NPONOEHHOr0 Marepuana, NpoBepsist CBOU 3HAHUS, YMEHUSA U HABbIKN MO KOHTPOMbHBIM
BOMpocam.

npakTn4yeckmne
3aHATNA

MpakTryeckne 3aHATUS NPeAcTaBnsioT 0cobylo (DOPMY CoYeTaHUs TEOpPUM 1 NPaKTUKK. Mx
HasHadYeHue ? yrnybneHve npopaboTky TeopeTMYecKoro MaTepuana npeamera nyTeM perynspHoii n
nnaHoMepHOW CaMOCTOSTENbHOM PaboThl CTYAEHTOB Ha NPOTSXEHWN Bcero Kypca. Mpouecc
MOLrOTOBKM K MPAKTUYECKMM 3aHSTUSIM BKITIOYAET 13y4eHne 06513aTenbHOM 1 LOMNONMHUTENbHOM
nuTepaTypbl Mo paccMaTprsaeMoMy Bomnpocy. HenocpeacteeHHOe NpoBeAeHE NPAKTUYECKOro
3aHATMS Npegnonaraer, HaNnpuUMep: - MHAMBMAYa/bHbIE BbICTYMNEHNS CTYAEHTOB C COOBLWEHMSIMIA MO
KakoMy-MBo BOMPOCY M3y4yaeMoii TeMbl; -PpoHTanbLHoe 06CyXaeHne paccMaTtpmBaemor npobnembi,
0600LeHNs 1 BbIBOAbI; - PELWEHVE 3a4a4 ¥ yNpaXHEeHWn no o6pasLly; -peleHe BapraHTHbIX 3a8ay 1
ynpaxHeHMWiA; - BbINOMHEHWE KOHTPO/bHbIX PaboT; Mpu NoAroToBKe K NPaKTUYECKUM 3aHATUSIM
CTyOeHTaM PEKOMeHAYeTCs: BHMATENIbHO 03HAKOMUTLCS C TEMATMKOW MPaKTUYECKOro 3aHSATUS;
MPOYeCTb KOHCMEKT NeKLun Mo TeMe, U3y4nTb PEeKOMEHLOBaHHYIO NTepaTtypy; COCTaBUTb KpaTKuii
nnaH oTBeTa Ha KaxXAabli BOMPOC NPaKTUYECKOro 3aHATUS; MPOBEPUTL CBOM 3HAHWSI, 0TBEYas Ha
BOMPOCHI /151 CAMOMPOBEPKU; ECNIN BCTPETATCS HE3HAKOMbIE TePMMHbI, 06513aTeNbHO 00paTUTLCS K
CnoBapio 1 3adoVKCUpoBaTh UX B TeTpaan. Bce nucbMeHHble 3a4aHns BbIMONHATL B paboyeii
TeTpaaw. MpakTuyeckre 3aHATAS Pa3BMBAIOT Y CTyAEHTOB HaBbIKU CAMOCTOSTENbHONM PaboTbl Mo
PELIEHNI0 KOHKPETHbIX 3a4au.

camocTos-
TenbHas
paboTa

CamocTosiTenbHas pabota CTyIeHTOB MPOBOAMTCS C LIENbIO: - CUCTEMATU3ALIMN U 3aKPEMNEHNS
MONYYEHHBIX TEOPETUYECKNX 3HAHUI 1 NMPAKTUYECKMX YMEHWIA; - yrNyBneHns n paclumpeHuns
TEOPETUYECKMX 3HAHWIA; - C(DOPMUPOBAHMNS YMEHMIA MCMONb30BATL CMPABOYHYIO NUTEPATYPY; -
Pa3BUTUS NO3HABATENbHbIX Y TBOPYECKMX CMOCOOHOCTEN CTYAEHTOB; - (DOPMUPOBAHUS
CaMOCTOSITENBHOCTY MbIWEHWS; - Pa3BUTUS UCCNELOBATENbCKUX YMEHUIA. [INsi BOCTUXEHUS
yKa3aHHOW Lienun CTyAeHTbl JOMKHbI pewarb Cleayowme 3aaayn: - U3y4ntb PEKOMEHOYEMbIE
NIMTEPATYPHbIE NCTOYHVKN; - U3YYNTb OCHOBHbBIE MOHATUS 1 ONPEOENEHNS; - PEWNTDL NPELNOXEHHBIE
3a4a4u; - OTBETUTb Ha KOHTPO/bHbIE BOMPOCHI.

9K3aMeH

CTyneHTbl caatoT 3a4eThl (9K3aMeHbl) B KOHLE TeopeTmyeckoro obydeHust. K 3aueTy (ak3ameHy)
[loMnycKaeTCsl CTyeHT, BbINOMHMBLWNIA B NONHOM 06beMe 3afaHusl, NpeayCMOTPeHHbIE B paboyeit
nporpamme. B cnyyae nponycka kakvx-nmbo B1LoB

y4ebHbIX 3aHATUIA MO YBAXUTENBHBLIM MW HEYBAXMWTENbHBIM MPUYNHAM CTYAEHT CaMOCTOSITENbHO
BbIMOMHSIET 1 CAAET Ha NPOBEPKY B MMCbMEHHOM BuAe 0bwue unm HAMBMAyanbHble 3afaHns,
onpegnensiemble npenonaBaTenem.

3ayeT (9K3aMeH) No TEOPETNYECKOMY KYpPCY MPOXOAMT B YCTHON UNU MUCbMEHHOW (hopMe
(onpenensieTcsa npenofasaTtenem) Ha OCHOBE NMEPEYHS BOMPOCOB, KOTOPbIE OTpaxaroT cogepXxaHme
neicTaytollei paboyeit nporpamMMmbl

y4ebHON AncUMnANHbI.

CtyneHTaMm pekoMeHIyeTCs:

roTOBUTLCS K 3a4eTy (9K3ameHy) B rpynne (OoBa-Tpy 4enoBeka);

BHMMATENbHO NPOYMTATbL BOMPOCHI K 3a4eTy (3K3aMeHY);

COCTaBUTb NNaH OTBETA Ha KaXAbli BOMPOC, BbIAENMNB KNIOYEBbIE MOMEHTLI MaTepunana;

N3y4MB HECKOJMBKO BOMPOCOB, 06CYANTb NX C OLHOKYPCHMKAMU.

OTBeT [ONXeH BbITb apryMeHTUPOBaHHbIM.

Pesynbtathl coaym 3a4eTOB OLEHMBAIOTCA OTMETKOWN ?73a4TeH0? unu ?He3adteHo?. PesynbTathl coayn
9K3aMEHOB OLEHMBAIOTCS OTMETKON ?0TANYHO?, ?X0pOoLWOo?, ?y10BNETBOPUTENBHO? N
?HeynoBNETBOPUTENBHO?.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKaouas nepedyeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHBIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNMHBI (MOLYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

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

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTseTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuto 16.03.01
"TexHnyeckas gouamka" n npohuno NoAroToskM "duamnka nnasmbl, TENNOTEXHMKA N BOLOPOAHAS aHepreTuka'.
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./1B.04.01 KonebaHusi 1 BONIHbI B 9HEPreTUHECKMX
ycraHoBkax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTunka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

OcHoBHas nuTeparypa:

Bonkos, K. H. BbluncnutenbHble TEXHONOrMN B 3a0a4ax MexaHukun xunakoctu u rasa / Bonkos K. H. , EmenbsiHoB B. H. -
Mockea : PUSMATIINT, 2012. - 468 c. - ISBN 978-5-9221-1438-7. - TekcT : anekTpoHHbi // OBC 'KoHcynbTaHT
ctymeHTa' : [canT]. - URL : hitps://www.studentlibrary.ru/book/ISBN9785922114387.html (nata obpaweHus: 19.04.2020). -
Pexum poctyna : no nognmcke

Hasbigosa, M. A. JNlekuun no rugpoanHamuke / Jasbigosa M. A. - Mocksa : DUSMATIINT, 2011. - 216 c. - ISBN
978-5-9221-1303-8. - TekcT : anekTpoHHbIn // OBC 'KoHcynbTaHT cTyneHTa' : [cainT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922113038.html (nata obpaweHuns: 19.04.2020). - Pexxum goctyna : no
noanmcke.

Weiinak, A. A. Tugpasnuka v rugponHesmonpmeod. OCHOBbI MEXAHWKU XUOKOCTY 1 rasda: YuebHuk / Weiinak A.A., - 6-e
u3a. - Mockea :HNL MH®PA-M, 2017. - 272 c. (Beiclee obpasosaHue: bakanaspuar) ISBN 978-5-16-011848-2. - TekcT
: AnekTpoHHbIiA. - URL: https:/znanium.com/catalog/product/544277 (nata obpaweHus: 19.04.2020). - Pexwm goctyna:
no noanucke.

JononHutenbHas nuteparypa:

Nanpay, 1. . TeopeTtnyeckas couanka. Tom |. MexaHuka : Yyeb. nocob. : Ins By3os. / Nlangay /1. O. , Ningowuy E. M. -
5-e n3pn. , ctepeor. - Mockea : DUBMATIINT, 2012. - 224 c. - ISBN 978-5-9221-0819-5. - TekcT : anekTpoHHbIl // OBC
'KoHcynbTaHT cTymeHTa' : [caiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108195.html (gata obpalieHus:
19.04.2021). - Pexwum goctyna : no NoAnucke.

Mvprugos, A. . MexaHvka XunaKocTu 1 rasa (ruopasnuka) : ydiebHuk / A L. Mmprugos. - 2-e usa., ucnp. v gon. -
Mocksa : UHDPA-M, 2018. - 704 c. - (Bbicwee obpasosarue: bakanaspuar). - www.dx.doi.org/10.12737/1449. - ISBN
978-5-16-013367-6. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/926430 (nata obpalieHus:
19.04.2020). - Pexwum goctyna: no nognmcke.

KyauHos, A. A. FopeHne opraHudeckoro Tonnmea: YuebHoe nocobue / KyanHos A.A. - Mocksa :HALL MIH®PA-M, 2015. -
390 c. (Bbicwee obpa3zoBaHue: bakanaspuart) ISBN 978-5-16-009439-7. - TekcT : anekTpoHHbIiA. - URL:
https://znanium.com/catalog/product/441989 (nata obpaiweHusi: 19.04.2020). - Pexxum pocTtyna: no noanucke.

WnéHckuin, O. @. Pexunmbl ropernsa matepuanos / O. ®. WnéHckuin, B. C. CupeHko, E. A. Eroposa. - Mocksa :
MawwuHocTpoeHue, 2011. - 220 c. - ISBN 978-5-94275-571-3. - TekCT : aneKTpoHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2018 (nata obpaweHus: 19.04.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

Temam, P. MatemaTtnyeckoe MoLeNMpoBaHNE B MEXAHMKE CMIOLWHbIX cpen : y4ebHoe nocobue / P. Temam, A. MupaHsunb
; non penakumeii I'. M. Kobenbkosa ; nepesog M. O. ApywaHsiHa. - 3-e n3g. - Mocksa : JTabopaTtopus 3HaHuit, 2017. -
323 c. - ISBN 978-5-00101-494-2. - TekCT : 9NeKTPOHHBIiA // JlaHb : aneKTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/94110 (nata obpaweHus: 19.04.2020). - Pexxum goctyna: Ans aBTopus. Nonb3oBaTenei.
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Mporpamma aucumnnuHbl "KonebaHus 1 BonHbI B 3HEpreTnyeckux yctaHoskax"; 16.03.01 "TexHnueckas ousmka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B.04.01 KonebaHuns n BONIHbI B SHEPIeTUHECKUX
ycTaHoBkax

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOAHAS SHEPreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

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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