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Mporpamma aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

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 aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

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-11 CMOCOBHOCTbIO NPUMEHSTL 1 padpabaTtbiBaTb HOBblE 06pa3oBaTebHblE TEXHONOMMK

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHbIE NMONOXEeHNA aHepreTn4eckoro noaxogak nccnenosaHnsam aBTokonebaHwi rasa B SHepreTn4eckumnx
yCTaHOBKax C NICTOYHUKAMWM TeNNOTbl N MACChbl,

martematuyeckrne MoAenu, onuckiBatoLme BINSHUE akyCTUYecKnx konebaHuin raza Ha NpoLecc TennoBblaeneHns npu
ropeHuu;

YPaBHEHUS U COOTHOLWEHUS, ONUCLIBAKOWMNE aBTOKONEOAHUS rasa B KBa3UNNHERHOM NPUBANXEHNN, anrOPUTMbI
pacyeTos.
JonxeH ymeTb:

paccyMTbIBaTh YacToTy KonebaHuii rasa, pacnpeneneHve nynbcaunii CKOpoCTH 1 JABNEHUS B TUMOBbIX
KonebaTesNbHbIX YCTaHOBKAX;

onpenensTb yCnoBus BO3OYXAEHUS, 4acTOTy U aMnaNTyay YCTaHOBMBLNXCS kKonebaHuii rasa npv ropeHnm B TUMOBbIX
yCTaHOBKaXx;

pa3pa6aTb|BaTb mMaTemaTnyeckoe obecreyeHue NPUMEHUTENbHO K NPOEKTUpPyeMbIiM SHeproyctaHoBKaM.

JonxeH Bnagetb:

mMareMaTtn4eCkmnm annapaTtom Teopui nynbCauMOHHOIO ropeHuns;
aHannTn4ecKnmMm MetTogamm nccnenosaHuA aBTokonebaHwuii rasa B yCTaHOBKax C ropeHunem;
HaBblkaMn npoeeneHnd pac4etoBs NpUMEHUTENIbHO K MPOEKTUPYEMbIM 3HEPreTU4eCKM YyCTaHOBKAM.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

npoBOOUTb TeopeTnveckne nccnenosaHns BNNAHNA akyCtn4eCckunx konebaHwii rasa Ha npouecc ropeHuns;

BbINONTHATb (PU3NKO-TEXHNYECKNE pacHsEeTbl, HanpaB/ieHHble HA MOOepPHN3auMIo CYLWECTBYIOWNX U cCO3OaHne HOBbIX
YCTaHOBOK NyNbCaUlOHHOI0O ropeHuns;

HaxoOuTb NyTU yCTpaHeHns konebaHuii rasa B cnyyae HeoOX0AUMOCTH.

OCHOBHbIE MON0XEHNSA dHepreTn4eckoro noaxogak nccnengosaHnam aBTokonebaHuin rasa B dHepreTn4eckumnx
YCTaHOBKaxX C UCTOYHMKaMWn TennoTbl N MaccChbl;

mMatemaTtn4eckue MoLenu, onvcbiBaoLWme BANSHNE aKyCTUHECKMX konebaHuii ra3a Ha npouece TennoBblaeneHns npu
ropeHuu;

ypaBHeHWs 1 COOTHOLWEHUS, OnuCbIBatolMe aBTokonebaHns ra3a B KBa3uiMHEenHOM NPUBINXEHUN, anropUTMbl
pacyeToB.

paccynTbiBaTb 4acCcToTy konebaHwit rasa, pacnpeneneHune nynbcaumni CKOpPOCTU 1N naBneHnsd B TMNOBbIX
KonebartesnbHbIX yCTaHOBKaXx;

onpenensTb yCnoBus BO30YXXAEHUS, YacTOTy U aMnNanTyay YCTaHOBMBLINXCS KonebaHuii rasa npv ropeHnumn B TUMNOBLIX
yCTaHOBKaXx;

paspabaTbiBaTb MateMaTmieckoe obecrneyeHre NPUMEHNTENbHO K MPOEKTUPYEMbIM SHEPTOYCTAHOBKAM.
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Mporpamma aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

mareMatn4eCckmm annapartom Teopun nynbCauMOHHOIO roOpeHns;
aHannTn4eckKnmMm MetTogamm nccnenosaHuA aBTokonebaHuii rasa B yCTaHOBKax C ropeHunem;
HaBblkaMin npoeeneHnd pac4etoBs NPpUMEHNTENIbHO K MPOEKTNPYyEMbIM 3HEPreTU4eCKM YyCTaHOBKAM.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.0B.03.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTenbHoi nporpammbl 16.04.01 "TexHudeckas comauka (TexHudeckas ousmka)” u
OTHOCUTCS K AMCUMNAMHAM Mo BbiBopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty oby4aromnxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 34 yaca(os), B TOM 4ucne nekuum - 16 yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 56 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMIUHBIL: 3K3aMeH B 3 CEMECTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucumninHbl / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellaboparopHble
Jlekumm 3aHATUA pab6ortbl
1.|Tema 1. BeeneHue 3 1 2 0 4
2.|Tema 2. JlnHeapursaumsa ypaBHEHUN 3 2 2 0 6
Tema 3. XapakTepuctudeckoe
3.lypaBHeHue 3a0a4m yCTOMYNBOCTU 3 2 2 0 6
npouecca ropeHus.
4 Tema 4. lNepenatoyHble OyHKLMM 3 > 5 0 6
nnamMeHu.
5.|Tema 5. Matematudeckue mooenu. 3 2 2 0 7
Tema 6. YcTaHoBka tvna
6./eMkocTb-Tpyba ¢ MHOroKaHasbHOM 3 2 2 0 7
ropesnkom.
Tema 7. Tpyba co ctabunmsaTtopom
7.\nnamMeHn npu ropeHnn ogHOPOaHOM 3 2 2 0 7
CcMecwm.
Tema 8. [NynbcaunoHHoe ropeHne
8.[TBepporo Tonnuea B Tpybe ny 3 2 2 0 7
CTaHOBKE TUMa eMKOCTb-Tpyba.
Tema 9. Ob06weHHas TeopeTnyeckas
g [Monens aBTokonebaHwuii raza B 3 1 5 0 6
yCTaHOBKax C rOPEHMEM.
Mtoro 16 18 0 56

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. BeegeHue
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Mporpamma aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

AKTyaﬂbHOCTb I'Ip06ﬂeMbI NoBbIWEHNSA 3PPEKTUBHOCTU pa6OTbI NCTOYHWMKOB TEMNOTbl ABNAETCA 6eCCI'IOprIM
dpPrymeHToMm rnpu pa3pa60TKe HOBbIX TEMJIOreHepunpyrowmnx yCTpOI7ICTB n MoaepHmn3aunn CywecTBYHOLWNX. TexHunyeckoe
noBbllWEeHne MOWHOCT ropeno4vyHoro yCTpOI7ICTBa, npuMeHeHne Tonine C NOBbIWEHHbIM TEMJI0OBblAENEHNEM MNP
cropaHuun, yeenmyeHne rnoBepxHOoCTn Tennonepenadn - MeTodbl, He BCerna BbiNOHNMbIE N 3a4aCTYHO BbiICOKO3aTpaTHbIe.
nOSTOMy HeobxoanMo pa3snTne TeNNOTEXHUKN NO HOBbIM U bonee 3PP EKTUBHBIM NYTAM TEXHUYECKOro pas3BnUTua n
aKonorudyeckoi 6esonacHocTn. B aTom HanpasneHnn seCcbMa NepCneKkTnBHbIM NpencTaBndaeTcsa peanm3aums B
TennosHepreTn4ecknx yctaHoBkax npoueccos nynbCMPYHOLWeEro ropeHns.

[aeTcsi NoHsATME NyNbCaLMOHHOIO FOPeHUs, Kak onamyeckoro npouecca. lMposeneH 0630p CyLeCTBYOWMX NMOAXOA0B K
TEOPeTU4ECKOMY NCCNELOBAHUIO BO3OYXAEHNS KonebaHwii rasa npu ropeHum.

Tewma 2. JluHeapusaumsa ypasHeHUN

PaccmatpuBatotcs npononbHble konebaHus rasa B kaHane ¢ npenenom Temnepartypbl 1 ckopocTu 3syka. Jaetcs
aHanM3 nNoTepb akyCTUYECKON SHEPTUM, BbI3BAHHBIX TPEHWEM rasa 0 CTEHKU U n3nyyeHueM 3syka. OnucbiBaoLmx
TEYeHVe rasa npy Hanu4MKn TENIOBOro CTOYHMKA. AKYCTUYECKAs MOLWHOCTb Npouecca ropexus. Kputepuii Panes.

Tema 3. XapakTepucTmuyeckoe ypaBHeHMe 3a[a4M YCTOMUMBOCTM NpoL.ecca ropeHust.
OHepreTnyeckuii MeTog. YpaBHEHNE rpaHULLbl HEYCTONYMBOCTY, aMNanTy4a YCTAHOBMBLINXCS konebaHuii rasa.

MpoLecc perynmpoBaHns MoxeT BbiTb CXOASWMMCS (PErynupyeMblin napameTp CTPEMUTCS K MONOXEHUIO paBHOBECUS)
WM pacxopsimMmcst (perynnpyemblii napamMeTp BCe BPEMS YXOAUT OT NONOXeHWs paBHoBecusl). KonebatenbHble
npoLecchl MOryT ObITh 3aTyXalowWMMI (CXOOAWMMMNCS), HeaaTyxatowmMm (KonebaHns ¢ NoCTOSIHHOW aMnanTynow) 1
pacxoasiumMncs.

Tema 4. NepenatouHble PYHKLUUN NNaMEHWN.

OnucaHve nepenartoyHble PYHKLUUW NNaMeHn Npu ropeHn 0OHOPOAOHON CMECH, UCTEKaIoLWEen N3 OTBEPCTUS U Npu
obTekaHun ctabunmnsaTopa, Npu ropeHnn CoesoM TBepaoro TonImBea.

M3yueHune npouecca reHepaumm akyCTM4YecKom aHepriy obnacTbio Tennononsoaa, paspaborka obuwero anroputma
npoeseneHns pac4eTos rpaHnL, HeyCTOI7I‘-WIBOCTVI, 4acToT U aMnnnTyn yCTaHOBUBLLUNXCA KOﬂeéaHVIVI ra3a B TUMOBbIX
yCTaHOBKax C Ten/oBbIMA NCTOYHNKAMW.

Tema 5. MatemaTnueckue Mmoaenu.

MocTpoeHre MaTeMaTMHeCcKon MOLENV aBToKoNebaHmi ra3a B Kamepax CropaHns SHepPreTM4ecknx yCTaHOBOK.
PaccmoTpeHue B kadecTse nprMepa Tpybbl C MHOrOKaHanbHOM ropenkoii.

Mpu MccnenoBaHMM TePMOaKYCTMHECKMX KonebaHuii 0ObIYHO CYMTAETCS, YTO NMOTOK ra3a COCTOWUT U3 ABYX YacTeil -
XONOLHOW U ropsiyeit, pasaeneHHbIX NI0CKOCTbIo, B KOTOPOW MPOMCXOAUT CKa4YoK TeMnepaTypbl, a ee pacnpeneneHue no
OCV KaHana MMeeT CTyrneH4aTblii xapakTep. B 4OCTAaTO4HO ANMHHBIX KaMepax CropaHusi, a Takxe npv Haamymm
oxnaxaroLWyx yCTPOCTB, TeMNepaTypbl ra3a B 30He roOpeHst U Ha BbIXOAe U3 YCTAHOBKM 3HAYMTENIbHO OTINYAIOTCS.
MosiBNsieTCs NPOAONbLHbIA rPaANEeHT CKOPOCTYM 3BYKa, y4eT KOTOPOro, a Takxe NPUCYTCTBMS B NMOTOKE NN0X006TeKaeMbIx
Ten - cTabunm3aTopoB NiaMeHun, BHOCUT CyLECTBEHHbIE M3MEHEHNS B MOCTAHOBKY 3a4ay UCCnenoBaHus
TepMoakycTuyeckmx konedaHuii. B HacTosiwee BpeMs He pa3paboTaHa MeToaMKa, KOTopasi CPaBHUTENbHO NPOCTO
no3sonuna Gbl, BO-NepBblX, MPOBOAUTL PACYEThl rPaHULL HEYCTOMYMBOCTY, YaCcTOT U aMNAnTya aBTokonebaHwii rasa B
KOHKPETHbIX TUMOBbIX YCTAHOBKAX C TEMI0BLIMU MCTOYHVKAMU U, BO-BTOPbIX, MOCTPONTb 0006LWEHHYI0 TeOpeTUYecKyto
Modenb TepMoakycTu4yeckunx konebaHui. ECTb ocHoBaHUS nonaratb, 4TO dHepPreTUYeckunin Noaxon AacT BO3MOXHOCTb
pewWmnTb 3TN 3a4a4u.

Tema 6. YcTaHOBKa TMNa eMKOCTb-Tpy6a ¢ MHOrokaHa/lbHOW ropenkom.

nOCTpoeHI/Ie mMaremaTn4eckom Mooenm yCTaHOBKa Thna eMKOCTb-prGa C MHOroKaHasnbHOoM FOpGJ‘IKOI;I. aHepFeTI/Il-IeCKI/IM
MEeToOoOM uccnenyetca npouecc BO36y)K,EI.eHI/I9I konebaHwuii rasa B KaMepax cropaHusa Tuna pe3oHartopa ["fenbMronbua u
eMKOCTb-TpY6a. OnucbliBatoTcst C*)I/I3W-IeCKI/Ie MeXaHN3Mbl NMyNnbCauNOHHOI0 ropeHns B ykadaHHbIX yCTaHOBKax.

Tema 7. Tpy6a co ctabunusaTopoM niameHu Npyu ropeHMn 0AHOPOAHON CMECHU.

M3naraetcs cyTb aHepreTMyeckoro noaxona U KOM6MHMPOBAHHOIO MeToAa pacyeTa ycnoBuii Bo36yxaeHUs konebaHwi
rasa, vx 4acToTbl M aMMIUTY bl.

TeopeTnyeckoe v 3KCreprMeHTanbHoOe NCCnenoBaHne NpoLonbHbIX konebaHuii raza B Tpybe, ycTaHoBKax Tuna
€MKOCTb-Tpyba, conepXallyx TENNOBble UCTOYHWKU, C YHETOM BAMSIHWAS NNOX006TeKaeMbixX TN, MPOAONbLHOrO rpaaneHTa
CpeLHeln TeMnepaTypbl rasa v pacrnpeneneHnst CKOpoCTU 3ByKa.

Tema 8. MynbcaunoHHOEe ropeHne TBEpAOro Tonnuea B Tpy6e M y CTaHOBKe TMNa eMKOCTb-Tpyo6a.

I/Iccne,u,yeTcsl nynbcalMOHHOE ropeHne TBepaoro Tonninea B OTKprTOI7I pr6e N yCTaHOBKe Thna eMKOCTb-prﬁa.
SHepFeTI/I'-IeCKVIM METOO0M pa3pa60TaHb| MaTemartmyeckmne moaenv aBTokonebaHuin rasa npn ropeHnn B
PaCCMOTpPEHHbIX yCTAaHOBKaX.

MCI'IOJ'Ib3yeTCFI 04VHAKOBOE TOM/IMBO M OJWH 1 TOT Xe crnocob ero CXUraHwms, 410 NO3BONIUT BbIACHUTb, Kakoe BNnsaHune
0OKa3blBAKOT aKyCcTnyeckune cBoncTea KaMepbl CropaHnsa Ha ycnosus CaMOBO36y)KJJ,eHI/IF|, 4acToTy n amnantTyny konebaHui

Tema 9. O606L1eHHas TeopeTMyeckas MoAenb aBTokoie6aHui ra3a B yCTaHOBKAX C rOpeHUeM.

Haetcsi obocHoBaHWe BbIGopa NPUHLMNMANIBHON CXEMbl YCTPOMCTBA, NO3BONsIOWEro paspabotaTtb 0606WeHHY0 MoLeNb
nyNbCaUMOHHOro ropeHus. [lokasbiBaeTcsl, YTO COOTHOLWEHMWE, ONMChIBaKOLWME NyNbCaUNOHHOE ropeHne B TUMOBbIX
yCTaHOBKaXx, SIBASIOTCA YaCTHLIMU Clly4asiMM CO3AaHHON Mogdenw.

naetcs 0630p TeOopEeTUHECKNX N 3KCNnepmnMeHTalbHbIX pa60T No N3y4EeHUto ABNeHnA C8.MOBO36y>K,D,eHI/|ﬂ aKyCTNYEeCKUX
konebaHwuii rasza B 3HepreTn4eckmnx yctaHoekax ¢ MCTOYHMKaMmn TennoTbl 1 MaccChbl.
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Mporpamma aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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ABTOKOJNEBAHNA MA3A - hitp://www.energyland.info/files/library/2614553cd3d06354aa22d34db898470d

MATEMATWYECKOE MOJOENMPOBAHWE FOPENOYHbBIX YCTPOWUCTB C NMPEOBAPUTENBHOW -
http://gisap.eu/node/13247

OKCIMEPUMEHTA/IbHOE NCCJTIEOOBAHME N MATEMATUYEC -
http:/elib.altstu.ru/elib/books/Files/pv2010_01/pdf/060salomatov.pdf

9. MeTtoguyeckue ykasaHusi ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup pabor

MeToaouyeckue peKoMeHaauun

nekunn

[ng Toro, 4yTob6bl Nekums ans CTyneHTa 6bina I'IpO,EI,YKTI/IBHOI7I, K Hel Hago rotoButbes. MNMoaroroeka K
nekunmnm 3aknyaeTcsd B cnenyrouwem:

- y3HaiiTe TeMy nekumm (Mo TeMaTniyeckoMy naaHy, no UHGopMaLmMm nektopa),
- npouuTaiiTe y4ebHbIin Matepuan no y4edbHuKy n yuebHbiM nocobusm,

- YSICHUTE MECTO U3y4yaeMoii TeMbl B CBOE MPOddeCCUOHaNbHOM NOAroTOBKeE,
- BbINWLWNTE OCHOBHbIE TEPMUHDI,

- OTBETbTE Ha KOHTPOJ/IbHbIE BOMPOChHI MO TEME NEKLMU,

- ysicHUTe, kKakue y4ebHble aNeMeHTbl OCTaNnCh ANsl Bac HESICHbIMU,

- 3anuunTte BonpocChl, KOTOPbIE Bbl 3a0a0UTe NEKTOPY HAa Nekunn

npakTuieckme
3aHATUS

BaxHoi gpopMoii camocTosTenbHOM paboThl CTyAeHTa SBSIETCA CMCTEMATMYECKAs U NaHOMepPHAs
MOLFOTOBKA K MPaKTU4YECKOMY 3aHSTUIO. [Tocne nekumm CTyAeHT LONXEH NO3HAKOMUTLCS C MNAHOM
NPaKTUYECKMX 3aHATWA U CMIMCKOM 0653aTeNbHOM U LONONHUTENBHOW NUTEPATYPLI, KOTOPYHO
HEeoHX0AMMO NPoYNTaTh, U3YHNUTb U 3aKOHCMEKTNPOBATh. PazbsCHeHVEe No BONpOcam HOBOM TEMBI
CTYLEeHTbl MONy4atoT y NpenoaaBatens B KOHLUE Npeablaywero NpakTMYeckoro 3aHsTus.

MonroToBKa K NPakTUHECKOMY 3aHSTUIO TPebyeT, Mpexae BCero, YTEHNs1 PeKOMEHOyeMbIX MCTOYHVKOB
1 MOHorpadgouyeckmx paboT, nx pedepupoBaHus, NOAroTOBKM AOKNAA0B U coobleHnin. BaxHbiM
3TanoMm B CaMOCTOSITENbHON paboTe CTydeHTa SIBNSeTCS NOBTOPEHVEe MaTepuasna no KOHCMeKTy
nekummn. OfHa 13 rnaBHbIX COCTABSIOWNX BHeAYOMTOPHOW Noarotoekn ? pabota ¢ kHuroin. OHa
npennonaraet: BHUMATENbHOE NMPOYTEeHME, KPUTUYECKOE OCMbIC/IEHUE CodepXaHus, 06ocHoBaHME
COBCTBEHHOW MO3ULIMK MO OMCKYCCMOHHBIM MOMEHTaM, NMOCTAaHOBKM MHTEPECYIOLWMX BOMPOCOB,
KOTOpble MOTyT CTaTb NPeaMeToM 0OCyXOeHUsl Ha CeMuHape.

B Ha4ane ceMMHapPCKOro 3aHsATUS OONIXEH NPUCYTCTBOBATL OPraHN3aUMOHHbI MOMEHT 1
BCTynuTenbHas yacTb. [penonasatens NPON3HOCUT KpaTKylo BCTYNUTENbHYIO pedb, Fae
POPMYNMPYIOTCS OCHOBHbIE BOMPOCHI 1 Npobnembl, crocobbl Ux pelweHnst B npolecce paboTbl.

B KOHUe Kax Ao TeMbl N0ABOASATCS MTOrW, MpeanaratoTcs TeMbl 4OKNaA0B, BIHOCATCS BOMNPOCHI AN14
camonoarotoeku. Kak cpeacTBo KOHTPONS M ydeTa 3HaHW CTYOEHTOB B TEYEHMEe ceMecTpa
MPOBOLASTCS KOHTPO/bHbIE PaboThl. Bce ykasaHHble 06CTOSTENBCTBA YYUTHIBANUCH NPY COCTABNEHUN
paboyei nporpaMmbl oucUMNvHbL. B Hell npeacTaBneHa Tematuka LOKNanoB, OXBaTbiBaoWas
KNtoYeBblE BOMPOCH! paboyei NporpaMMbl AUCUMIAMHBL. VX MOArOTOBKA U M3NOXEHME Ha 3aHATUSIX
SIBNSIIOTCSH OCHOBHOM (pOpMOIi paboTbl M MPOMEXYTOYHOIO KOHTPONS 3HAHWIA CTyneHToB. B paboyeii
nporpamMme npmeeaeHbl BONPOCHI AN5 NOArOTOBKM K 3a4eTy. CnMcok nutepartypbl COAEPXnUT
nepeyeHb nevyaTHbIX U3OaHWA 414 NoAroToOBKM CTYLEHTOB K 32aHATUAM U UX CAMOCTOSTESNTbHOM
paboTbl. Mpu paspaboTke paboyelt NporpamMmbl NPeayCMOTPEHO, YTO ONpedeNieHHble TeMb
N3y4atoTCs CTyOEeHTaMn CaMoCTOSATESNbHO.

CrtpaHnua 7 na 11.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHas paboTa cTyneHTOB - nnaHupyemas yyebHasi, yuebHo- nccnenoBarenbekas,
TenbHas Hay4YHO-UccnenoBaTenbckas paboTa CTyIeHTOB, BbiNONHSeMas BO BHeayIMTOPHOE (ayauTOpHOE)
paboTa BPEMSsi Mo 3a4aHuio U NPy METOANYECKOM PYKOBOACTBE npenonasarens, Ho 6e3 ero

HernocpeICTBEHHOro Y4acThsl UIX MPKU YacTUYHOM y4acTun npenoaasaTens, OCTaBNSIOWMM BedyLLyto

ponb B paboTte CTyneHTaM.

KonunyecTBo 4acoB Ha caMocToATenbHyo paboTy CTyaeHTa Nno AUCUUnInHe ycTaHaBnnBaeTcsl

y4yebHbIM nnaHoM 1 paboyeit MporpaMmoit y4ebHon omcumnnmHel. B paboyeit nporpamMme

YKa3blBaloTCSA BUbI NNAHNUPYEMO cCaMoCcToATENbHOM paboThl CTyOeHTa, UX CoAepXaHue,

TPYLOEMKOCTb BbIMOMHEHMUS!, METObl KOHTPOSS 1 NepeYyeHb PEKOMEHOyeMow y4ebHOM 1

y4ebHO-MeToIMYECKON NUTepaTypbl.

CamocTosiTenbHas paboTa CTyaeHTOB NPOBOAMTCS C LeNblo:

- cucTemMaTM3aumm 1 3aKpenneHmnst Nony4YeHHbIX TeOPEeTUYECKMX 3HAHUIA 1 MPAKTUYECKMX YMEHMWIA;

- yrny6bneHns 1 paclmpeHns TeopeTUIEeCKNX 3HaHWi;

- (POPMMPOBAHMS YMEHUIA MCTONb30BaThb CNPaBOYHYIO NUTepaTypy;

- pasBUTKSA NO3HABATENbHbIX Y TBOPYECKMX CMOCOOHOCTEN CTYAEHTOB;

- (POPMMPOBAHMS CAMOCTOSITENIbHOCTU MbIILNIEHNS;

- pPasBUTKSA NCCNEeNoBaTENbCKNX YMEHIA.

Lns pocTuxXeHnsl ykasaHHON Lienn CTydeHTbl JOMXHbI pewatb cnegyoume

3ajayu:

- N3Y4YNTb PEKOMEHIyeMble NUTepaTypHbIe UCTOYHUKN;

- N3Y4UTb OCHOBHbIE MOHSATUSA U ONPeNeNeHUs;

- pelwmnTb NPeanoXeHHble 3a0a4m;

- OTBETUTb Ha KOHTPO/bHbIE BOMPOCHI.

B yyeb6HOM npoLiecce BblOENAOT OBa BUAa CaMOCTOSTENbHO paboThl:

- ayamTopHas (camocTosiTeNbHas paboTa Ha y4ebHbIX 3aHATUSX Nod PYKOBOACTBOM Npenoaasatens);

- BHeayauTopHas ( camoctosTenbHas paboTta no 3aaaHuio npenogasarens, Ho 6e3 ero y4actus).

3K3aMmeH CTyneHTbl COaloT 9K3aMeHbIB KOHLLEe TeopeTuyeckoro obyyeHus. K ak3aameHy AomnyckaeTcs CTyLEeHT,
BbIMO/IHUBLLMIA B NONHOM 06beMe 3a8aHus, MPefyCMOTPEHHbIE B paboyeil nporpamme. B cryvae
nponycka Kakmx-nnboBnaoB y4ebHbIX 3aHATUN MO YBAXUTENbHBIM U HEYBAXMUTENBHBIM NPUYMHAM
CTYLEHT CaMOCTOSITENbHO BbIMOMHSAET U COAET HA NPOBEPKY B MUCbMEHHOM BuAae oblwuye unu
NHOMBMOYyanbHbIEe 3a0aHNs, onpefenseMble npenoaasareneM. 3K3aMeH nNo TeopeTNYEcKoMy Kypcy
NPOXOOWT B YCTHOW MM NUCbMEHHOW chopme(onpeaensieTcs npenogasaTtenem) Ha OCHOBE NepeyHs
BOMPOCOB, KOTOPblE OTPaXatoT COAepXaHune AeicTByolWen paboyeli nporpamMmmbl y4ebHoii
ancumnnuHbl. CTyoeHTaM pekoMeHOyeTCs: roTOBUTbCS K 3K3aMeHyB rpynne (ABa-Tpu 4enoseka);
BHMMATENbHO NPOYUTATb BOMPOCHIK 3K3aMEHY;

COCTaBWUTb NMNaH 0TBETA Ha KaXAbl BOMPOC, BblAENMNB KNIOYEBbIE MOMEHTbI MaTepunana;

M3Y4rB HECKONbKO BOMPOCOB, 06CYAMTb UX C OOHOKYPCHMKaMn.OTBET foMXeH 6blTb
apryMeHTMpoBaHHbIM. Pe3ynbTaTbicoa4qmn 3K3aMeHOB OLIeHMBAIOTCSA OTMETKON ?0TANYHO?, ?X0powo?,
?yn0BNEeTBOPUTENBHO?UAN ?HEYLOBNETBOPUTENBHO?.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp 4N pacneyvatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuio 16.04.01
"TexHnyeckas pmamka" n marmcTepckon nporpamme "TexHndeckas cpunsnka”.
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Mporpamma aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.03.01 Marematn4eckue Moaenu rnynscaLmoHHOro
ropeHuns

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2020

OcHoBHas nuTeparypa:

1. Oesncunos B.A. Teopus ropeHusi n B3pbiBa [SneKTpoHHbIl pecypc]: YuebHuk: 1/ Oesucunos B.A. , Oposnosa T. U. -
Mockea: OOO 'Hay4Ho-uzparensckuii ueHTp MH®PA-M', 2017 - 262c. - URL: http://znanium.com/go.php?id=701725

2. MatepoBa C.W. Xumusi npouieccoB ropeHusi [9nekTpoHHbI pecypc]: YuyebHoe nocobue / Mateposa C.W. - 63c. - URL:
http://znanium.com/go.php?id=912817

3. lapuoros B. M. Matematnyeckue mogenu nynbCaumOHHOrO ropeHns [ONeKTPOHHbIA Pecypc]: KOHCMEKT nekuui /
Napworos B. M. , Moenesa O. B. - 2015 - URL: http:/libweb.kpfu.ru/ebooks/06-1Ph/06_113_kI-000835.pdf

JdononHutenbHaa nuteparypa:

1. Oeswncunos B.A. n op. Teopus ropeHunst u B3pbiea: YuebHuk: 1 - Mockea: OOO 'HayyHo-u3natenbckuil LeHTP
NH®PA-M', 2018 - 262c. - URL: http://znanium.com/go.php?id=970033

2. bptoxaHos O. H. n op. MNasudmumpoBaHHble KoTenbHble arperatol: YuebHuk: 1 - Mockea: OO0
'HayuHo-nzpartenbckuii ueHTp MH®PA-M', 2017 - 392c. - URL: http://znanium.com/go.php?id=754434
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Mporpamma aucumnnvHbl "MaTtemaTnyeckme Mmogeny nynbcaumoHHoro ropexHms”; 16.04.01 "TexHnyeckas comamka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.03.01 Marematn4eckue Moaenu rnynscaLmoHHOro
ropeHuns

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

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

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 na 11. Bl YHH
skt

ARl | AL O



