r[],OKyMeHT noanucay ﬂpOCTOl?I 3HEKTp0HHO|7| noAanncbro
NHdopmaLma o BrgaSABHE: c
Abopyas o vy HETOCYIaPCTBEHHOE YacTHOE 06pasoBaTe/bHOe
NlonxHocTb: [lupe YIPECKACHUEC BBICIICTO 06p330BaHI/Iﬂ

W «Texuuueckuii ynusepeurer Y T MK»

[lata noanucanng: A
YHUKaNbHbIV NpOrPamMHbldgIioy
df48b51be157e2f6cr8adf8 3bc04ff59abaeacac

PABOYAS TPOI'PAMMA JUCIHUIIJIMHBI
YupaBiieHHe COCTOTHHEM MACCHBA FOPHbIX MOPOJ
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®dopma o0ydeHHS ouHasi
OO61ast TpyoOEMKOCTh 33ET

P‘acnpeneﬂeﬂue YacoB JUMCHUILIMHBI 10 ceMeCcTpam

Cemectp
(<Kypc>.<Cemectp | 10 (5.2)
Ha Kypce>) Hroro
Henems 15 4/6
Bun 3ansuii il | PO | VI PII

Jlexiun 30 (30 (30 (30
[IpakTuueckue 34 134 |34 |34
Uroro ayn. 64 |64 |64 |64
KonraxTHast pabota |64 [64 |64 |64
Cawm. pabota 17 (17 |17 |17
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 108 [ 108 | 108 | 108




Pa3paboTunk mporpaMMsl:
KaHoO. mexu. Hayx, 0oy. kagedpwl, Ilpuwena /I.B.

Pabouast nporpaMMa TUCIUILTHHBL
YupagJiieHne cOCTOSTHHEM MACCHBA TOPHBIX MOPO/
paspabotana B coorsercTBrr ¢ PTOC BO:

®DenepanbHblii TOCYIapCTBEHHBIA 00pa30BaTeNbHbINA CTAHAAPT BhICLIEr0 00pa30BaHMs - CIIEHMAIUTET 1Mo crenuaibHoctu 21.05.04
Toproe neno (nmpuxa3z Munoopuayku Poccun ot 12.08.2020 1. Ne 987)

COCTaBJICHA Ha OCHOBAaHHUHU yqe6H0r0 IJ1aHa:

CrenanbHocTb 21.05.04 TopHoe neno HampasienHnocts (poduis) [TonzeMHas pa3paboTka pyIHBIX MECTOPOKICHUN U
COBpEeMEHHBIE IIU(PPOBBIC TEXHOIOTUH TOOBIYH MOJIE3HBIX HCKOMAEMBIX

YTBEPAKIEHHOIO Y4EHBIM cOBETOM By3a 0T 16.01.2025 nporokon Ne 1.

T'onx Hauana nogrorosku: 2025

Pabouas mporpamma ogoOpeHa Ha 3aceJaHUH Kageapsl
Pa3padoTKH MeCTOPOKAeHHil M01e3HBIX HCKONMAaeMbIX



1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OINK-5: CnocobeH NpMMeHATbL MeToAbl aHanu3a, 3HaHUsS 3aKOHOMepPHOCTEN NOBeAeHUs, yrpaBneHus
CBOMCTBaMMU FOPHbIX MOPOA U COCTOAHMEM MacCUBa B npoueccax Aobbiun U nepepaboTkn NonesHbIX
McKonaeMmbIX, a Takke NPU CTPOUTENLCTBE U IKCNITyaTauum NoA3eMHbIX 06 beKTOB

MOIK-5.1: 3HaeT meToabl ynpaBreHns CBOMCTBaMM U yrnpaBlieHnsi COCTOSIHUEM MacCKBa ropHbIX nopos,.

MNOMMK-5.2: BnageeT HaBblkamy onpeaesieHnsi NapaMeTpoB KOHCTPYKTUMBHBIX 3/IEMEHTOB CUCTEM pa3paboTku,
HOPMaTMBHOW NMPOYHOCTU UCKYCCTBEHHBIX MacCUBOB, CMOCOB0B NoAAep)KaHNs OYMCTHOIO NPOCTPAHCTBA U
ynpaBreHnsi COCTOSIHMEM MaccyBa.

B pe3ynbTaTe 0cBOEHUSI AMCUMIJIMHBI (MOAYJIs) 00y4alOUIUIics A0/KeH

1.1 |3narn:

1.1.1 | ocHOB pa3pylileHUs] TOPHBIX TTOPO/T;

1.1.2 | MmeTo0B onpeneneHust pU3NKO-MEXaHUUECKHUX CBOMCTB Py U IIOPOJ

1.2 | YmeTb:

1.2.1 | BEIOHpaTh 1 0OOCHOBHBIBATh TAPAMETPHI HCKYCCTBEHHBIX MAaCCHBOB;

1.2.2 MIPOU3BOAUTH PACUCT NPOYHOCTHBIX XAPAKTCPHUCTUK 3aKIIadAKH,

1.2.3 | orlcHUBATh BIWSHHE JIJIMHBI JIOCTABKH 3aKJIAIKH Ha €€ PCOJIOTHYCCKUEC CBOfICTBa;

1.2.4 | pa3pabaThIBaTh IIAHEI MEPOIPHUSTHI MO MPUTOTOBICHUIO U JOCTABKH TBEPICIOLINX MATEPUAIIOB 10 MeCT paboT

2. CTPYKTYPA U COJEPKAHUE JUCHOUILIAHBI (MOIYJIS)

Kon HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Pa3znes 1. BBenenue. OcHOBHbIE TIOHSITHS. 0
1.1 [Ipenmer u 3HaYeHHe AUCHMILIMHEL. CTpyKTypa 10 2 0

muciuuinabl. Ucropus passutusi. CoBpeMeHHOE
COCTOSIHUE, TIPOOJICMBI YIIPABJICHHS COCTOSIHUEM MaCCHBa,
U €€ MECTO B MpoIecce 00U MONE3HBIX HCKOMAEMbIX.
CBsI3b CO CMEXKHBIMU Haykamu /JIex/

Kon HaumenoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/ Cemectrp | Hacos | IIp.moar. IIpumeuanue
3aHATHS / Kypc 4acoB
Pazgen 2. CBoiicTBa rOpHOT0 MaccuBa 0
2.1 OU3UKO-MEXaHUYECKHE CBOMCTBA TOPHBIX opoJ. CocTas, 10 4 0
COCTOSIHUE, CTPYKTYpa FOPHBIX IOPOA U MacCUBOB /JIek/
2.2 OnpezeneHrne OCHOBHBIX MEXaHUUECKUX CBOHCTB U 10 6 0
YCTOWYHBOCTH TOpHOTO MaccuBa /I1p/
2.3 CaoiicTBa ropHoro maccusa /Cp/ 10 2 0
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectrp | Hacos | IIp.moar. IIpumeuanue
3aHATUSA / Kypc 4acoB
Pazpnen 3. HanpsiskeHHOE cOCTOSIHHE TOPHOI'0 MACCHBA 0
3.1 HanpspkerHO-1e(OpMUPOBaHHOE COCTOSIHHE MacCHBa 10 2 0
rOpHbIX nopox /JIek/
3.2 PacueT Hanps>keHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS 10 4 0
ropHoro mMaccusa /TIp/
33 HanpspkerHoe cocTostHue ropHOTo MaccuBa /Cp/ 10 2 0
Kon HaumeHoBaHue pa3iesioB M TeM /BU] 3aHATUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATUSA / Kypc 4acoB
Pa3znen 4. 'opHoe n1aBJieHne 0
4.1 Ilonsarue o ropHom naBieHuu. I'opHOE faBlIeHUE B 10 4 0

TOPU30HTAJBHBIX BRIPAOOTKAX. DKCIIEPUMEHTAIbHbIE
METOIbI U3Y4EHHUSI TPOSIBIICHNIT TOPHOTO JABIICHHUSI.
Onoproe nasnenne. CymecTByONHE TUTIOTE3bI /JIek/

42 T'oproe nasnenue /Cp/ 10 2 0
Koxn HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kypc 4acoB
Paznen 5. O0uue cBeieHHs1 0 COCO0aX yNpaBJieHHs 0
TOPHBIM JIaBJICHHEM
5.1 YnpasneHue ropHbIM JaBJI€HUEM PyAHBIMU LETUKaMH, 10 2 0

KPETIbI0, 3aKJIaKOH, OOpYyIICHNEM TOPHBIX TTOPOJ 1
pyn /Jlex/




52 OOmue cBeneHus 0 Coco0ax yIpaBIeHUs TOPHBIM 10 2 0
nasnexneM /Cp/
Kon HaunmenoBaHue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp | Hacos | IIp.moar. ITpumeuanue
3aHATUS / Kvpe 4acoB
Pazpnen 6. YnpapieHue cOCTOSIHHEM MAacCHBA C 0
NMOMOUIBIO TOPHOI Kpenu
6.1 PexuMbl B3auMoeicTBUS Kpeny ¢ O0OKOBBIMU OPOAAMHU. 10 4 0
Cuitoble 1 1e(h)OpMaIIOHHBIC XapaKTEPUCTUKHU KPETIH.
Kpennenne croiikamu 1 KpeneKHBIMU paMaMy TIPU
pa3paboTKe MOIOTOMAJAIOIINX MECTOPOKACHUH.
Koctposas kpens. Pacniopnas kpens. TpocoBas ankepHas
kperb /JIex/
6.2 Pacuer mapameTpoB ropHsIx kpereii /I1p/ 10 4 0
6.3 VYmpasiieHnue COCTOSIHIEM MacCUBa C MOMOIIBIO0 TOPHOH 10 2 0
kperu /Cp/
Kon HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Pa3znen 7. YnpaBiieHue cocTOSIHHEM MacCHBa PYAHBIMH 0
neJHKaMu
7.1 @DaKTOpBl, BIUAIOLINE HA YCTONUYUBOCTh LIEUKOB U 10 4 0
MOpOIHBIX 00HaKeHHH. OCHOBHBIE NCXOIHBIE TIOJ0KEHUS
IIpU MHXKEHEPHBIX pacyeTax. Onpenenenue JoMyCTUMBIX
TIPOJIETOB OOHAKEHHS KPOBIH. PacdeT pa3sMepoB HETNKOB
pu pa3paboTKe MOJIOTHX W HAKIIOHHBIX PYAHBIX 3AJICKEH.
Ilenuku Kak NCTOUHUK MOBBIIIEHHON ONTACHOCTHU
BO3HHUKHOBCHUS TOPHBIX yrnapos /JIex/
7.2 VYrpasieHue COCTOSIHIEM MacCUBa PyAHBIMHU 10 4 0
nemukamu /IIp/
73 VYnpasneHue cOCTOSIHUEM MacCUBa PYyAHBIMU 10 2 0
uenukamu /Cp/
Kon HaumeHoBaHue pa3/iesioB ¥ TeM /BU/ 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATUS / Kype 4yacoB
Pa3znes 8. YnpagsiieHne MaccMBOM 3aK/I1a1KO0M 0
BbIPA00OTAHHOTO MPOCTPAHCTBA
8.1 [IprunHbI, BEI3BIBAIOIINE HEOOXOAUMOCTH TPUMEHEHHSI 10 2 0
3aKJIQJKK; BUABI 3aKJIaAKK. BansHue cBoiicTB
3aKJIaJJOYHOT0 MAacCHBa Ha MIPOSIBIICHUS TOPHOTO
naBieHus. B3aumoneiicTBue 3aKki1aJouHOro MaccuBa ¢
060oKkoBBIMH ITOpogamMu. HopMaTiBHas TPOYHOCTD
TBepAetoILel 3aKkiiaaky. PacueT HopMaTUBHON POYHOCTH
TBEPACIOIICH 3aKITaIKH IS CIUIOIIHBIX, B KAMEPHO-
LIETUKOBBIX CUCTEM pa3pabOTKH, AJIsl CO3AaHUS
HCKYCCTBEHHOH KPOBIIH, MEXY3TAXKHBIX IIOTOJIOYHH.
CrnocoObI TTOBHIIEHHS YCTOHYNBOCTH OOHaKSHUH
3aKJIQJI0YHBIX MacCHBOB. PasHompoyHas 3aknanka /JIex/
8.2 OmnpexeneHre CBOMCTB 3aKIaJOYHOTO MacCHBa U 10 4 0
apamMeTpoB 3aKJIaT0YHbIX padort /TIp/
8.3 YrpasieHne MacCMBOM 3aKJIaKON BHIPAOOTAHHOTO 10 2 0
npoctpaHctsa /Cp/
Koxn HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATUS / Kype 4acoB
Paznen 9. YnpaBieHne MaccMBOM BMeIIAIOLIUX MOPOJ 0
U OTOUTOM pyAbl MPHU CUCTEMAX Pa3padOTKH C
Mara3uHUPOBAHUEM PYIbI
9.1 Oco0eHHOCTH cUCTEeM Pa3pabOTKH ¢ Mara3MHUPOBAaHHEM 10 2 0
pyasbl. [TocnenoBaTenbHOCTD BHITYCKA PYABI IPH
CHCTeMaX pa3paboTKu ¢ MarasmHUpoBaHueM /JIex/
9.2 OmnpeneneHne KOHCTPYKTUBHBIX TApaMeTPOB CUCTEMBI 10 4 0
pa3pabotku ¢ marasuHupoBanueM /I1p/
93 VYmpasieHne MacCHBOM BMEIIAIOMINX TIOPOJ U OTOUTOM 10 1 0
PYIBI U CUCTEMAaX pa3pabOTKU ¢ Mara3uHUPOBAHUEM
pymst /Cp/
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | IIp.moar. IIpumeuanue
3aHATUS / Kypc 4acoB




Pa3nen 10. YnpasiieHue COCTOSIHHEM MacCHBA NPH 0
cHcTeMax pa3padoTKH ¢ 06pylIeHHeM PyA U
BMeLIAIOLIHX MOPO

10.1 3agaun ynpaBiIeHNsI MACCHBOM OOPYIICHHEM Pyl U 10 2 0
BMemaonmx nopoa. [locienoBarensHOCTE 0OPYIICHHS
mopo. BzanMocesi3b 00pyIIeHHs TOPO/I C OIIOPHBIM
JaBJICHUEM. YTIpaBJICHHEC MacCHBOM IPH TPYIHO
OOpYIIAIONINXCS TOPOJIaX BUCSIUETO OOKa. YTIpaBleHHE
MIPOLIECCOM CABHKEHHUSI TOBEpXHOCTH /JIek/

10.2 OnpezeneHre KOHCTPYKTUBHBIX TApaMETPOB CUCTEMBbI 10 4 0
pa3pabOTKH ¢ 0OpYLIEHHEM U DJIEMEHTOB BBIITyCKa
pynst /IIp/
10.3 VYnpasieHue cOCTOSIHUEM MacCUBa IIPU CUCTEMAX 10 1 0
pa3paboTKu ¢ 0OpYIIEHHEM Py ¥ BMEIIAIOLINX
nopon /Cp/
Kon HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectrp | Hacos | IIp.moar. IIpumeuanue
3aHATHS / Kypc 4acoB
Pazpnen 11. I'opHble ynapsbl 0
11.1 T'opuble ynapb! B IOArOTOBUTEIbHBIX U OUUCTHBIX 10 2 0

BBIPA0OTKAX, MEPOIIPHUSITHE TIO MPEOTBPAICHUIO TOPHBIX
yaapoB U 6oproe ¢ Humu /JIex/

11.2 Pa3paboTka MeponpHsITHI 0 MPUBEICHUIO MACCHUBA B 10 4 0
HeynapoormnacHoe cocrostaue /T1p/
11.3 Topusre ymapsr /Cp/ 10 1 0

3.0IIEHKA KAYECTBA PEAJIM3AIIUN JUCIHUIIIMHBI (MOAY JIST)

3.1. Texkyuii KOHTPO.JIb

DOpMBI U BUIBI TEKYILIETO KOHTPOJIS 10 TUCHUIUIMHE, BUABI 3a1aHHH, KPUTEPUHU UX OLICHUBAHMS, pacrpeaeieHue 0ajoB Mo BUIAM
Tekymiero koHTpost B BPC (pu mcnonp30BaHum) pa3padaThIBalOTCS IPETIOIaBaTeNIeM JUCHUILTHHEL C YI€TOM e¢ CICHU(PHUKH ’
JOBOOATCA 10 CBECACHUSA 06yqa}onmxc;l Ha I€pBOM y‘Ie6HOM 3aHATHUHA.

TeKyIIII/Iﬁ KOHTPOJIb YCIEBAEMOCTH OCYHICCTBIISICTCA NPEIIOAABATEIEM JUCHUIITIMHBI B paMKax KOHTaKTHOM pa60TI>I u
CaMOCTOSTEIILHOM PaOOTHI 00YJarOLIHXCS.

Bo3MOXHBI Pa3JINIHBIC (I)OpMLI MMpOBEACHUA TeKyH_ICﬁ aTrecranuu: ycTHBIﬁ OTBCT, MUCHbMEHHBIN OTBET, KOMIIBIOTEPHOC
TECTHPOBaHKE, BHITIOJHEHUE MPAKTUIECKOTO 3a/IaHUSI B DJICKTPOHHOW MHPOPMaIMoHHO-00pa3zoBarenbHoii cpeae (DUOC).

Jnis hpuKcupoBaHus pe3yNbTaToOB TEKYIIET0 KOHTPOJI MOXeT ucnonb3oBatbes DUOC.

3.2. [IpoMe:kyToYHasi aTTeCTALMSA

IIpomexxyTodHast aTTECTALMS 10 JUCUHUIUIMHE MPOBOTUTCS C HCIOJIb30BAHUEM BOIPOCOB U 33IaHUN M3 KOMIUIEKTAa OLICHOYHBIX
Matepuanos (KOM) no aucuurivge.
Ornenka c()OpMUPOBAHHOCTH KOMIIETEHIIMY (4aCTH KOMITETCHITUH) OCYIIECTBISETCS HA OCHOBE OIICHKH:

0 3HAHUCBBIX PE3YJIbTATOB — MPOBEPAIOTCA YCPE3 TECTOBLIC 3aJaHUA C BbI60pOM OJHOI'0 UJIN HECKOJIBKUX ITPAaBUJIbHBIX
OTBETOB, @ TAKXXC Y€PE3 yCTHLIfI WJIK MUCbMEHHBINA OTBET Ha TECOPETUUCCKUEC BOIIPOCHI;
O yMeHI/Iﬁ u BJ'Ia}IeHPII:I — MPOBEPAIOTCA YCPE3 BBIITOJIHCHUC MMPAKTUYCCKUX, J'la60paT0pHBIX HJIN IIPOCKTHBIX Sa)IaHI/Iﬁ, a

TaKOKe gepes pelIeHne THIIOBEIX MPodecCHOHANBHBIX 3a/1ad.
Kputepuu onieHUBaHUS TEOPETUYECKUX BOIIPOCOB M TECTOBBIX 3aJaHUN:

O «omn4HO» — 90—-100% npaBUIIBHBIX OTBETOB;

O «xopouo» — 76-89% npaBUIILHBIX OTBETOB;

O «YHOBIETBOPHUTENBHO» — 60—75% MpaBUIBHEIX OTBETOB;

O «HEYJIOBIETBOPUTENBbHO» — MeHee 60% MpaBUIBHBIX OTBETOB;

O «3auTeHo» — 60—100% npaBUIBHBIX OTBETOB;

O «He3auTeHO» — MeHee 60% IpaBUIIbHBIX OTBETOB.

Kpurepun oneHrBaHUS MPAKTUUECKUX (TIPAKTUKO-OPUEHTUPOBAHHBIX) 3aJaHUIA:

O «OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IOJHOCTHIO, 0€3 OIMOOK U HEOYETOB; MPOJIEMOHCTPUPOBAHO CBOOOAHOE BIIaJICHUE
MaTepragoM, yMeHHe IPIMEHSTh 3HAHUS B CTAaHJAPTHBIX M HECTAHIAPTHBIX CHTYalHsAX;

O «XOPOILOY» — 3alaHKE BBITOTHEHO MOTHOCTHIO, HOMYIIEHB! He Oojiee OMHON Herpy0oil ommOKM UM OJHOTO-IBYX
HEN0YETOB,;

O «YHOBIICTBOPHUTEIIFHO» — 3aJJaHNE BBHIIIOJIHEHO HE MCHee 4eM Ha 2/3; JOMyYIICHBI oJlHa Tpydas WX JIBe-TPH HErpyObIe
OImMOKH, HO 00IIas IOTHKA PEIICHHsT COXPAaHEHa;

O «HEYAOBJIECTBOPUTENBHO» — 3a/laHHE BBIIIOJHEHO MEHee YeM Ha 2/3; IomylieHsl rpyOble OMMOKH, CBUIECTENbCTBYIOIUE O
HETOHUMAaHUH CYTH 3a[laHusI WIIK OTCYTCTBUU HEOOXOIUMBIX YMEHHIA;

O «3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

O «HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

OO0111€E TOT0XKEHUS:
Bo3MOXHBI Pa3JINIHBIC (I)OpMLI MMPpOBEACHUA l'[pOMe)KyTO‘IHOfI arTeCTralum: YCTHBIﬁ OTBCT, MUCHbMEHHBIN OTBCT, KOMIIBIOTECPHOC
TECTHPOBAHKE, BHITIOJHEHUE MPAKTUIECKOTO 3a/IaHUS B DJICKTPOHHOW MHPOPMaIMOHHO-00pa3zoBarenbHoii cpeae (DUOC).




Kaxpit oOyuaronuiics moaydaeT yHUKAIbHBIN BapUaHT 3aJaHuil, CHOPMHPOBAHHBIN U3 KOMIUIEKTA OL[CHOYHBIX MaTEPHANIOB.
HTorosas orjeHKa BBICTaBISAETCS € YIETOM KaK TEKYIIEro KOHTPOIIs (IIPU HAIMYUM), TaK U Pe3YIbTaTOB IPOMEKYTOUHON

aTTeCTallUu.
KoMIIIeK T OIIeHOYHBIX MaTepPHAIOB pa3pabaThIBalOTCS Ha Kadenpe u cooTBeTCTBYIOT TpebosanmsiM PIOC BO, conepxanmio
pabodeit mporpaMMbl U MHAXKATOpaM KOMIIETEHIUH B 4acTu, GOPMUPYEMO B paMKaxX AUCIUILUIMHEIL.

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

4.1. Pexomenayemasi 1utepaTypa

4.1.1. OcHOBHAs1 JIUTEpPATYpa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3znarenscTBO, TOI

Dn.agpec

JI1.1 |Boposkos 0. A. I'eomexanuka Canxr-IlerepOypr: https://e.lanbook.com/
Jlans, 2020 book/133896
JI1.2 | bopoBkos 1O. A. VYrpasieHre COCTOSTHHEM MAcCHBa TIOPOJI IIPU Canxkr-ITetepOypr: https://e.lanbook.com/
IMOA3€MHOM I'€OTEXHOJIOTHU Jlanb, 2021 book/169083
4.1.2. JlonojiHuTE/IbHASA JJUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, roa On.agpec
JI2.1 |Kamuynos /1. P., KomOuHMpoBaHHas pa3paboTKa PYITHBIX Mocksa: ['opHas https://biblioclub.ru/in
PermsEEKOBA M. B. MECTOPOXKICHHUH: yaeOHOe mocodne KHHUTa, 2012 dex.php?
page=book&id=22893
2
JI2.2 | Ka3zukaes /[. M., ITpakTHdeckuii Kypc reOMeXaHuKH moa3eMHor 1 | Mocksa: ['opHas https://biblioclub.ru/in
Casuu I. B. KOMOMHHPOBAHHON pa3paboTKH pya: yaeOHOe kHHUTA, 2013 dex.php?
nocobue page=book&id=22893
3
JI2.3 | JlomonocoB I'. T. ITpon3BOACTBEHHBIE MPOIIECCHI TOI3EMHON Mocksa: ['opHas https://biblioclub.ru/in
pa3paboTKH PYIHBIX MECTOPOXKICHHUN: YIeOHUK kHHra, 2011 dex.php?
page=book&id=22908
1
JI2.4 | bopoBkos lO. A., TexHoMorus TOOBIYH MOJIE3HBIX HCKOMAEMBIX Canxkr-ITetepOypr: https://e.lanbook.com/
Jpobanenko B. I1., IMOA3E€MHBIM CITOCOOOM Jlans, 2020 book/134340
Pe6puxos 1. H.
JI2.5 |Boposkos 0. A., OCHOBBI TOPHOTO JIeTa Canxr-IletepOypr: https://e.lanbook.com/

JHpobanenko B. I1.,
Pe6puxos /1. H.

Jlans, 2021

book/173101

4.2.1 IlepeyeHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHnst

Komriekr JJMIOCH3UOHHOT'O 1 CBO6OJIHO pacnpoCcTpansacMoOro nNporpaMMHOIro O6GCHC‘JCHI/I$I, B TOM 4YHCJIC OTCYHCCTBCHHOI'O
TMPOU3BOJACTBA, KOTOPBIM obecrneuen YHUBCPCUTET:

1. Onepanmonnas cuctema Microsoft Windows (Bepcuu, nognepxkuaembie TY YITMK) uinu oTedecTBEHHbBIC OepaliiOHHbIC
cucTeMsl Ha 6a3e Linux, cooTBeTcTBYyIOMME TPeOOBAHUSIM MH(DOPMAITIOHHON 0€30MIaCHOCTH U MO IePKUBAacMbIe HH(PPACTPYKTYPOit
YHHUBEPCHUTETA.
2. Anrusupyc Kacnepckoro (JIMLieH3UpOBaHHOE aHTHBHPYCHOE peliieHne, npumensiemoe B I T-uHdpacTpykType yHHBEpCUTETA).
3. Cpencta ceteBoii Oe3omacHOCTH U QrbTpanuu Tpaduka SkyDNS.
4. OducHoe mporpamMMmHOe obecredeHne cemerictsa Microsoft nnm coBmectumslif oducusii maket («P7-Oducy, OnlyOffice,
LibreOffice), obecnieurBaromuii paboTy ¢ TESKCTOBBIMHU JJOKYMEHTAaMH, JICKTPOHHBIMH TaONUI[AMU, TIPE3CHTALUSAMH 1 0a30BBIMU
(opmaramu oOMeHa.
5. Bpayzeps! u cpencrtsa goctymna k BeO-pecypcam (Sunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboty ¢ OMOC, 6ubmmoTeuHBIMH B 00pa30BaTeIbHBIME OHIANH-TIAT(HOPMAaMH, C YCTAaHOBICHHBIMH

ceprudukaramu Munlludpsr PO.

6. Cpenctsa paboOThI C apXuBaMH U GailIoBoil cructeMol (Hampumep, 7-Zip, WinRAR wim BcTpoeHHBIE cpeicTBa OnepauoHHON
CUCTEMBI).

7. Cpenctsa npocmoTtpa u 00padotku PDF-nokymentoB Adobe Acrobat Reader, wmu Bcrpoennsie cpeacrsa OC.

8. I'padmueckuii penakrop Paint. NET mim ero kpoccrutatdopmennsie anaioru (GIMP u ap).
9. Texcrossrit penakTop Visual Studio Code mnm coBMecTHMBIE KpOCCIIIAT(OPMEHHBIE PEIICHHUS ¢ OTKPBITHIM HCXOHBIM KOJIOM.

4.2.1.1

Fidesys HPC Bepcus 3.0

4212

I10 KOMIIAC-3D. IIpoexTupoBaHue U KOHCTPYUPOBAHHUE B MAIIMHOCTPOCHHUU.

42.13

KOMIUJIEKC CREDO mnst BY3os-Maitadpeiivm TEXHOJIOTTA

4.2.1.4

Fidesys Professional Bepcus 3.0

4.2.2 Tllepevyens npo¢ecCHOHATBLHBIX 623 JAHHBIX H HH()OPMANHOHHBIX CIPABOYHBIX CHCTEM

42.2.1

Accouuanus ropHOIPOMBIIUIEHHUKH Poccuu

4222

OtpacneBoit mopTan 0 FOPHOAOOIBAIOIIEH TPOMBIIIIEHHOCTH COI03 TOPHBIX HHXKEHEPOB



https://e.lanbook.com/book/133896
https://e.lanbook.com/book/169083
https://biblioclub.ru/index.php?page=book&id=228932
https://biblioclub.ru/index.php?page=book&id=228933
https://biblioclub.ru/index.php?page=book&id=229081
https://e.lanbook.com/book/134340
https://e.lanbook.com/book/173101

4.2.2.3 | TopHonpoMbIlIUIEHHAs accoluanus Ypaia

4.2.2.4 | HayuHO-TeXHMYECKUH U IPOU3BOJICTBEHHBIN >XypHa «[ OpHas IPOMBIIIIEHHOCThY

4.2.2.5 | TopnonpomsiuueHHslii ITopran Poccun

4.2.2.6 | Poccuiickue xypHaiabl B CBOOOIHOM JOCTYIIE HAYIHOU dIeKTpoHHOM onbnmrotreka eLIBRARY.RU

4.2.2.7 | CpaBounas npaBoBast cucrema Koncynprantlimtoc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOLY JIS)

5.1 O0mas XapaKTepHuCTUKA Y4eOHBbIX AyIUTOPUH M HHBIX IOMELIeHHIT

JucrunnmHa (MO, IPAaKTHKA) PEATN3YeTCs B YHEOHBIX ayAUTOPUSX U IPOBEICHHS YICOHBIX 3aHATHH, OCHAIIICHHBIX
000pyIOBaHUEM U TEXHHUYECKUMHU CPEACTBAMH 00ydIeHUsI.

YueGHbIe ayTUTOPUH AJIs IPOBEICHHS 3aHATHH JICKIMOHHOTO THIIA YKOMIUIEKTOBAHbI yUeOHONH MEOEIbIO 1 TEXHUUECKIMHU
cpeacTBaMy 00ydeHHUS: MYITBTHMEIUIHOE 000pyIOBaHKE TS IIPEIOCTABICHHS yaeOHOI HHpOpMaNH ayTUTOPHH (CTallHOHAPHOE
WK TIEPEHOCHOE) U (IIPU HEOOXOIMMOCTH) 3BYKOYCIIIHBAlOIee 000pyAOBaHHUE (CTAalMOHAPHOE MIIN TIEPEHOCHOE).

YueGHble ayUTOPUY AJIst IPOBEIACHHS IPAKTUYECKUX 3aHATHI, B TOM YMCIIe CEMUHAPCKOTO THIIA, TPYIIOBBIX U MHIMBULYaIbHBIX
KOHCYIBTAIUH, TEKYIIET0 KOHTPOJISL M IIPOMEKYTOTHOH aTTECTAllH YKOMIUIEKTOBAaHbI y1eOHOM MeOEeNbI0 N TEXHNIECKUMHU
cpeacTBaMH 00ydeHNUS: MyITbTHMEINHHOE 000py/I0BaHNe (CTAI[HOHAPHOE WM IIEPEHOCHOE) U (TIpH HEOOXOTMMOCTH)
3BYKOYCHJIMBaroliee 000py10BaHUe (CTAMOHAPHOE WK TIEPEHOCHOE).

[TomereHue U1t CaMOCTOSITEIBHOW pabOTHI OCHAICHO KOMITBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO TIOJKIIIOUCHUS K CETH
"UnTepHeT" 1 00ecTIiedeHnEM JOCTYIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEy.

AKTyaJbHBIC CBEICHHS O HANTMINU 000PYIOBAHHBIX yUeOHBIX KAOMHETOB X OOBEKTOB IS IPOBEIACHUS TPAKTHUESCKUX 3aHATHH
NIPECTaBIEHBI B ClIealbHOM pazzene «CBeaeHus 06 00pa3oBaTeabHOM oprann3aniun» oQUIMaIbHOIO caiiTa yHUBEpPCUTETA.

5.2 Ilepeyens cieNHATH3NPOBAHHBIX AYINTOPHIi, 0CHALEHHBIX JIA00PATOPHBIM 000PYI0BaHHEM (3aMOJTHSIETCS TPH
He00X0IMMOCTH)

Ayn. Ne Hasnauenune OcHarenue

Jlabopatopust ['eomorun, reome3uu
U MapKmewnaepun o0ecrednBacT
BBINOJIHEHHE TpeOOBaHMIA K
MPAKTUIECKOMY OOYYCHHIO  TIpH
IIOArOTOBKH CIIELIMAIICTOB B
obnactd TOA3eMHON  pa3pabOTKH
PYAHBIX MECTOPOKICHHIA.
Konneknuss MUHEpaIOB W TOPHBIX
opoJ IIO3BOJISET n3y4athb
BEILICCTBEHHBIN COCTaB HEIp
3emin, CBOMCTBa TOJIE3HBIX
HMCKOIIAEMBIX u BMEIIAIOITHX
MOpOJ; AHATM3UPOBATH CTPOCHUE,
XUMUYECKUH 171 MHHEPATbHBIN
COCTaB 3eMHON KOpPBI, OIPEIeIsATh
OCOOEHHOCTH M  T'€HETHYECKHUE
TUNIBL MECTOPOKACHUH TIOJIE3HBIX

003 MECTOPOXKICHUN. okpaH. Teomonutsl, IuTaTuBbl, pekiku, Bexu. Husemupel. Taxeomerp.
ITpumenenne reojesnueckoro | JlansHomep nasepHsiil. Komnexuuu munepanos. Komneknus mxama Mooca.
000pynOBaHUS no3ponser | Komnexkuus Mozmenn kpuctamnoB. Tperep. Ksagpokonrtep. Mukpockor.

cTyleHTaM B mpoluecce oOydenus | CTeHa MOIETUPOBAHUS BBIITYCKa PY/IbL.
MOJIyYUTh  HAaBBIKM  BBITIOJHEHHMS
OCHOBHBIX Te0Ie3NIECKUX u
MapKIIeHIepCKIX pabot
(IpOM3BOACTBO  TOMOrpapUIECKUX
CHEMOK, TOpU30HTaJIbHAS u
BepTUKaIbHAs  ChEMKa  TOPHBIX
BBIPAOOTOK, pELIeHHE THIOBBIX
MapKIIEHIepCcKuX  3aAad)  IpH

MOI3EMHOM pazpaboTke
MECTOPOKICHUI IH.
JlabopaTtopHoe obopynoBaHue

MO3BOJISIET M3YYUTb COBPEMEHHBIE
W TEPCIeKTHBHBIE  TEXHOJOTHH,
MEXaHM3AIMI0 ¥  OPTaHHU3AIHIO
MIPOU3BOJCTBEHHBIX MIPOLIECCOB
IIPU TIPOXOJKU TOPHBIX BBIPAOOTOK,
pa3pymeHUH TOPHBIX  IIOPOJ,

HCKONAEMBIX IIPH pEIIeHHH 3ajad | YueOHble MecTa (CTONBI M CTynbsi). Pabodee MecTo mperomaBaTes.
0  KOMIUIEKCHOMY  ocBoeHMIO | KoMmbroTep ¢ poctynoM B uUHTepHET. IIpoekTop M MOTOpPU3MPOBAaHHBIN




BBIIIYCKE TOPHOW Macchl 4epes
BBIITYCKHBIC OTBEPCTHA,
noaaepKaHuu yCTOfI‘-IPIBOCTPI
TOPHBIX BBIPAOOTOK KPETIbIO.

B nmabGopatopuu MpemycMOTPEHO
oOydyeHHe CTyIEeHTOB paboTe B
reonH(QOPMAIOHHBIX CHCTEMax C
UCIIONIb30BAaHUEM  COBPEMEHHOTO

MIPOTrPaMMHOTO obecrieueHus,
HO3BOJIIOLIEE pa3pabaTbIBaTh
MIPOEKTHbIE WHHOBAIIMOHHbIE

peuicHus 110 ,ZIO6I)I‘-IC TBEPABIX
IIOJIC3HBIX UCKOIIaCMBbIX.

018

Jlabopatopus udpossix
TEXHOJIOTHH pa3pabotkn
MECTOPOKICHUM

JlaGoparopus UTPM

npefHasHadeHa sl OOydeHUs
TOPHBIX HHXCHEPOB TMPHMCHEHHIO
COBPEMEHHBIX U(PPOBBIX
TEXHOJIOTUH B 001acTv JOOBIYH
TBEP/IBIX MMOJIC3HBIX UCKOMAEMBIX.
l'opHO-reonornueckue

nH(pOpPMaMOHHEIC CHCTEMEI
(ITUC) mno3BoONAIOT pa3paboTaTh
KOMILJIEKCHOE peuieHue JUTS
MOJIEIMPOBAHUS 00BEKTOB
TOPHOIOOBIBAIOIICH

MIPOMBITIIJICHHOCTH,

OXBAaTBIBAIOIIICE BECh
MPOM3BOJICTBEHHBIH  IIMKI:  OT

reOoJIOropa3BCAKu M TPEXMEPHOTO
MOJCINPOBAHUA O KOHTPOJIA HaIl

TOPHBIM POU3BOJICTBOM,
IUTAHUPOBAHUSA WM YIPAaBJICHUSA
JTAHHBIMA (MomenmpoBaHUe
MECTOPOXK/ICHUIT, OIICHKA 3arachl
MapKIeiaepckue paboThI

MIPOEKTUPOBAHWE TOPHBIX padoT
aBTOMATH3AIUs OTYETHOCTH)
TeoMexaHHYECKOE MOJCIUPOBAHHE
3TO cucTeMa KOHEYHO-
3JIEMEHTHOTO aHaJm3a,
HCIONb3yeMasl AJIsI PELICHHs 3aaadu
TCOMEXaHHKH W  IUIAHUPOBAHHS
ropueix  pabot.  IlpencraBmsier
co0oif makeT  BBIYUCIUTENBHBIX
mporpamMmm JUTst KOHEYHO-
AIIEMEHTHOTO pacyéra HaNpsDKEHHO
- e OpMHUPOBAHHOTO COCTOSIHUS
coopykeHull, (QyHmaMeHTOB U
MacCHBOB FOPHBIX MOPOJI.
[IporpaMMHBIE ~ TPOMYKTHI IO

MOZEIMPOBAaHUIO BO3YLIHOI
cpensl PYIHUKOB MO3BOJISIET
MPOEKTUPOBATH CHCTEMBI
BEHTUJIALMY, BO3AYXOIOJTOTOBKU
u KOHJUIIUOHHPOBAHUS
TOPHOJIOOBIBAIONINX HPENPUSITHH,
(mpoexkTupoBaHue CUCTEMBI
BEHTUJIALIUU u

BO3JlyXONOJTOTOBKY; BBINOJIHEHHE
pacdyeToB KOJIMYECTBAa BO3AyXa A
MIPOBETPUBAHUS PYIHHKA;
pa3paboTka TIIaHA MEPONPHITHH
N0 JOKalu3alUd M JIUKBUAALMH

VuebHple MecTa (CTOINBI M CTymbs). Pabodee MecTo mnpenopaBaTes.
Kommbrorep ¢ pmoctyioM B UHTEpHET. VIHTEpaKTUBHBIA  KOMILIEKC
TEACHTOUCH 7.0 86. Komnstorep SOFTLINE CORE 17/64GB/2TB.




MOCJICICTBUI aBapuu; aHaJin3

TEXHUIECKHUX pelIeHmi
MPOBETPUBAHUS PAOOUUX 30H)

TopHble TUTAHUPOBIIUKH B
COBPEMEHHOM MHpe 3TO
mporpaMMHOe — obecriedeHne st
TOpPHOA0OBIBAOLIEH oTpaci,

KOTOpOE  TIOJUIEP)KUBACT  BECh
Opomecc  OT  pPa3BeOKH [0
mpousBojcTBa. OHM  Tpeayaraer
MHCTPYMEHTBI JUISl TUIAaHUPOBAHMS,

MIPOEKTUPOBAHHS, COCTaBJICHHS
rpaUKOB M ONTHMHU3AIUHN TOPHBIX
pabor.

6. METOJUYECKHUE YKA3AHUSA JJIA OBYYAIOININXCS 11O OCBOEHUIO JUCITUIIJIMHBI (MOAYJIS1)

MeTtoandeckue yKkazaHus Il O0YJaroIINXCsl TI0 OCBOCHUIO TUCIIUILTHHBI

- N3yuenne paboueit mporpaMmbl TUCIUIUTHHBL.

- O0s13aTenbHas MOArOTOBKA K MIPAKTUYECKUM 3aHATHSM.

- N3yueHne 0OCHOBHOM U JONIOJHUTENBHON JIUTEPATYphl, THTEPHET-UCTOYHUKOB.
- BrinosHeHue BceX BUOB CaMOCTOATENEHONW PaOOTHI.

OddexTrBHOE OCBOCHHE IUCIUILTHHBI IPEANOIaraeT PerylsipHOe MOCEIEHIE BCEX BUIOB ayIUTOPHBIX 3aHATHUI, BEIIIOIHEHHUE
TUTAaHA CAMOCTOSITEIBHOH pabOoTH! B IOHOM 00BeMe M IPOXOXKACHHE aTTeCTallni B COOTBETCTBHH C KaJCHAAPHBIM YIeOHBIM
rpauKOM.

CTyneHTy peKOMEHIYeTCsl 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOM M JIOTIOJHUTENIBHON JTUTEpaTyphl. JlocTyn kK nHGOpMaunoHHBIM
pecypcaM OMOIMOTEKH W HH(POPMAIIMOHHO-CIIPAaBOYHEIM CHCTeMaM ceTH "MHTepHeT" opraHi30BaH B YUTAIFHOM 3ai1e ONOIHOTEKH
co craroHapHbIX [I9BM, mu6o ¢ muunoro [I9BM (HOyrOyKa, IIIAHIIETHOTO KOMIIBIOTEPA M HHOTO MOOMIBHOTO YCTPOHCTBA)
HOCPEICTBOM OECIIPOBOHOTO JOCTYIIA IPH aKTUBALMU WHIUBUYaIbHOH YHETHOW 3aIiCH.

[Tonp30BaHNE HHPOPMALIMOHHBIMH PECYPCaMH PACIIMPSET BO3MOKHOCTH OCBOCHHS TEOPETUUECKOTO KypCa, BBIIOTHEHUS
CaMOCTOSATEIHHON paboTHL

[pakTnueckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHUE ICHCTBUIA, 00CYKIeHHE TPOOJIEM 110 OCHOBHBIM pasjiesiaM Kypca 1
HaIpaBJICHbI

Ha yrIIyOJIeHHe N3ydeHHOTO TEOPETHYECKOTo MaTeprala 1 Ha MPHOOpeTeHNe YMEHHI 1 HABBIKOB.

CamocrostensHas paboTa CTYJeHTOB BKJIFOUAET OCBOCHHE TEOPETHYECKOTO MAaTepHaa, MOrOTOBKY K BBIITOJHEHHIO 33 aHIH
NPaKTHYECKUX 3aHATHH, U IOATOTOBKY K aTTECTALMH.

MeTtoanyeckre peKOMEHJAIMHU 110 OpTraHU3aluy 00pa30BaTeNLHOTO TpoIiecca it 00ydeHHs WHBAHMIIOB U JIUI] C OTPaHNYSHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

ITpu HEOOXOAUMOCTH MPOTrpaMMa TUCIIUIUTHMHBI MOXKET OBITh aAaNTHPOBAHA ISl HHKITFO3UBHOTO OOYIECHHUS HMHBAIHUIOB H JIHII C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI C YIETOM OCOOCHHOCTEH MX IMCUXO(PU3NIECKOTO PA3BUTHS, WHANBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHIEIMANBHBIX YCIOBHHA UX 00YUEHHUS.

IIpu HaNUYUK B TPYIIIIE CTYACHTOB C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI BO3MOXKHO HCIIOJIBb30BaTh aIalITHBHBIC
TEXHOJIOTHH.

JIJIs1 CTYICHTOB C OTPAaHUYCHHBIM CITyXOM:

- UCIIOJIb30BAaHKE PA3HOOOPA3HBIX THIAKTUYECKHX MATEPHAIOB (KAPTOUKH, PUCYHKH, IHICbMEHHOE OIMCAHUE, CXEMBI U T.II.) KaK
MTOMOIIb JIJIsl TOHUMAHHMS U PEIIeHHs MOCTaBICHHOMN 3a1a4u;

- HCTIOJIb30BaHUE BUACOMATEPHUAIIOB, KOTOPHIC TAIOT BO3MOXXHOCTD MOHSATH TEMY 3aHSATHSI U OCYIIECTBUTH KOMMYHHKATHBHBIC
JIEUCTBUS;

- BBIIIOJIHCHHE MPOCKTHBIX 33JaHH 110 U3y4aeMbIM TEMaM.

JIJIs CTYICHTOB C OTpaHHMYCHHBIM 3PCHHUEM:

- HCTIOJIhb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCIIPUSTHS Ha CIYX JIAaBAEMOM B HUX HH()OPMAIIHHU JIJISI TOCTIETYIONIETO e
00CYXKIeHNUS;

- HCTIOJIb30BaHHUE ayTNOMATEPHAIIOB MO U3y9IaeMbIM TeMaM, HMEIOIUMCS Ha Kadeape;

- HHAMBHIyaJbHOE OOIICHUE C TIPENOJaBaTeNIeM 110 H3ydaeMOMY MaTepHaly,

- TBOpYECKHUE 3a/IaHUsI [0 N3yIaeMbIM TeMaM HJIH 10 JTHYHOMY JKEJIAaHHUIO ¢ YIETOM HHTEPECOB 00y4aeMoro.




