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PABOYAA ITPOTPAMMA JUCHHUITIMNHDBI

OTKPbBITBIE 'OPHBIE PABOTBI (MOJAYJIb)
I'eomexaHuvyeckoe 000CHOBAHUE MAPAMETPOB OTKPBITOM
pa3padoTKu PyIHbIX MeCTOPOKIECHUI

3axperuieHa 3a kadeapoit Pa3padoTKH MeCTOPOKACHMIT 0JIe3HBIX HCKOIAeMbIX

Yu4eOHbI# mnaH CneuuanpHocts  21.05.04 TopuHoe neno Hampaenennocts (npodwip) Iloazemuas
pa3paboTka PyAHBIX MECTOPOXKICHHH W COBPEMEHHBIC HU(POBHIC TEXHOJIOTHH IOOBIYH
TTOJIE3HBIX UCKOTIAeMbIX

Kpanuduxanus T'opHbIii HHKeHeP (CIEHATHCT)
®dopma o0ydeHHs 3a04Hast
OO61ast TpyaOEeMKOCTh 43ET

Pacnpeuenem/le YacoB JMCHUIIMHBI 110 KypcaM

Kypc 2 3
— HUroro
Bup 3auaTuii vo | prn| v | PO

Jlexuuu 4 14 |6 6 10 (10
[TpakTuueckue 4 4 4
Koncynpranuu 2 2 2 2
B ToMm uncne B 4 4 4
dopme
MPaKT.NOJATOTOBKH
Uroro ayn. 4 (4 |10 (10 |14 |14
Konrakthas padora |4 |4 |12 [12 |16 |16
Cam. pabora 32 (32187 |87 [119 119
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 36 36 | 108 | 108 | 144 | 144




Pa3paboTunk mporpaMMsl:
ooy. kagedpul, Konecamosa O.C.

Pabouast nporpaMMa TUCIUILTHHBL
I'eomexannyeckoe 000CHOBaHNE MAPAMETPOB OTKPLITOH Pa3padoTKU PYTHBIX MECTOPOKIEHUMH
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 14.01.2026 nporoxon Ne 1.

T'ox Hauana noarorosku: 2026

Pabouas mporpamma ogoOpeHa Ha 3aceJaHUH Kageapsl
Pa3padoTKH MeCTOPOKAeHHil M01e3HBIX HCKONMAaeMbIX



1. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUIIINHBI

(MOZY.JI)

MK-3: Cnocob6eH pa3pabatbiBaTb NpeasrioXXeHUs No UCMNOoNIb30BaHUIO pe3epBOB, NOBbLIWEHUIO
NPOU3BOAUTENILHOCTU U CHUXKEHUIO 3aTPaT, 9KOHOMMUU TEXHONOIrMYEeCKUX MaTepuasrioB U 3HepropecypcoB
npu pa3paboTke pyAHbIX MECTOPOXAEHUIN Nofie3HbIX MCKONAaeMbIX

WIMK-3.1: leMOHCTpupyeT 3HaHNSA OCHOBHbIX HanpaBieHWUI COBEPLLUEHCTBOBAHNSA TEXHOMOMMIN OTKPbIThLIX U
NMOA3EMHbIX FOPHbIX paboT, NOBLILLEHWIO NOMHOTHI U KOMMITEKCHOIO MCMOMb30BaHWS MUHEpPAIbHbIX PECYPCOB

WIMK-3.2: CnocobeH 060ocHOBbLIBaTL U npegnaraTtb pauuoHalibHbl€ TEXHOJIOIMYEeCKMNe peLlleHnd no noBbilLLUEHUIO
MNOJTHOTbI, Ka4eCTBa N KOMIMJIEKCHOIo NCcnosb3oBaHUA pecypcoB MeCTOpO)Kﬂ,eHVIIZ

B pe3ynbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIs1) 00Y4AIOUIUIiCS H0/KEH

1.1 [ 3nartb:
1.1.1 | 3akoHBI HCCIENOBAHMS HANIPSHKEHHO- 16()OPMUPOBAHHOIO COCTOSIHHS TOPHBIX TTOPOJI, IPYHTOB, CTPOUTEIIBHBIX
MaTepuanoB ¥ KOHCTPYKIHIA;
1.1.2 | MeTozbl OLICHKH TOPHO-T€OMEXaHNIECKHUX (pAaKTOPOB MPUMEHHUTEIBHO K KOHKPETHBIM T'OPHO-TEXHUYECKUM 1
T'€OJIOTHYECKUM YCIIOBHSIM BEJICHHUS TOPHBIX Pa0OT Ha PYAHBIX MECTOPOIKACHIIX
1.1.3 | Knaccudukarmu 3amacoB no Mop(oIorndeckiuM 1 MPOMBIIITIEHHO-3KOHOMHYECKHM NTPU3HAKaM;
1.1.4 | Cramuu moa3eMHON pa3pabOTKH;
1.1.5 | OcHoBHbIe TpeOOBaHMA MO OE30MACHOMY BEICHHUIO padoT, CBSI3aHHBIX C MOJIH30BaHUEM HEIpaMu
1.1.6 [ OTpacneBsIX mpaBUI O€30IACHOCTU
1.2 [ Ymern:
1.2.1 | PaccunTsiBaTh MPOYHOCTHBIE CBOMCTBA MacCUBA TOPHBIX MOPOJ;
1.2.2 | PaccunThIBaTh IIpeAEIbHBIC IPOJICTH OOHAKEHHH;
1.2.3 | PaccunTbiBaTh napaMeTpbl KOHCTPYKTUBHBIX 3JIEMEHTOB CHCTEM Pa3paboTKH;
1.2.4 | BeiOupaTh palMOHANBHBINA CIIOCOO OTPAOOTKM MECTOPOXKICHHS B 3aBUCUMOCTH OT YCJIOBHH 3aJIeraHus [0JIE3HOTO
HCKOMAEeMOT0 H JIp. TOPHO-TEXHHIECKUX (aKTOPOB;
1.2.5 | TIpon3BoanTb BEIOOP METOJIOB FEOMEXaHUUECKOTO YIIPABICHUS COCTOSHHSI MAaCCHBA HA OCHOBE aHAIM3a HCXOAHOI TOPHO-
Te0JIOTHYEeCKO HH(POPMAIH O MECTOPOXKICHHH;
1.2.6 [ OcymmecTBIATE BEIOOP CHCTEM Pa3pabOTKH PyIHBIX MECTOPOXKACHHH  OOOCHOBBIBATH HX IAPAMETPHI C YIETOM
reOMeXaHHMYECKUX 0COOCHHOCTEH MaccuBa
2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI (MOAYJIS)
Koxn HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pa3gen 1. OcHOBHBIE OHSITHS T€OMEXaHUKHU. 0
1.1 [Ipeamer u cymHocTh reoMexaHuku. OCHOBHBIE 2 2 0
HanpasieHus U 3agaul. OObEKT HcclaeI0BaHus
1 0011as1 MeTOIOJIOTHS MccIenoBaHui. OCHOBBI
HaNpsDKEHHO-1e(OPMUPOBAHHOTO COCTOSHUS B
TOYKE CILIOMIHOM cpefbl. BUMbI CTpyKTYpHBIX
HEOJHOPOIHOCTEH, MACCHBOB TOPHBIX MTOPOJ,
knaccudukarms. /JIex/
1.2 IIpenmer u cymHocTb reoMexaHuku. OCHOBHBIE 2 16 0
HanpasieHus U 3a1ayi. OOBEKT HcCIe0BaHus U 001ast
MeTooJI0TUs HecnenoBanui. /Cp/
Kon HaumeHoBaHue pa3iesioB U TeM /BU] 3aHATUS/ Cemectp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATUSA / Kypc 4acoB
Pasnen 2. OcHOBHbIE CBOWCTBA TOPHBIX MOPOJ. 0
EcrecTBeHHOE M0JIe HANIPS2KEHUIT MACCHBA TOPHBIX
nopoj
2.1 Knaccudurkarms 0CHOBHBIX CBOHCTB TOPHBIX 2 2 0
MIOPOJ, UCIONB3yeMbIX B TEOMEXaHHKE.
[InoTHOCTHBIE, MEXaHUYECKUE U TOPHOTEXHOJIOTHUECKHE
cBoiicTBa. HanpspkéHHOIE(hOPMUPOBAHHOE COCTOSIHUE
BEpXHEU YacTu
36MHOM KOpBL. I paBUTALIMOHHAS COCTABIIAIOILAS
TIOJIHOTO TEH30pa HaNpshKeHNi MaccuBa nopox /JIex/
2.2 OcHOBHBIE CBOMCTBA TOPHBIX opo1. EctecTBeHHOE TOTIE 2 16 0
HaNpsHKCHUH MacCHBa TOPHBIX mopox /Cp/
Koxn HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB




Pa3nen 3. AHajuTHYecKre METOAbI HCCIeOBAHUS. 0
MarteMaTH4ecKHe MO/JIeJIM MACCHBA FOPHBIX MOPOJ.
3.1 Mopenu CriIonHON CpeIbl 3 2 0
- ynpyrasd,
IJIaCTUYECKAs!, BABKOYIPYrasi, YIpyro
MJ1aCTUYECKAs], BA3KO
-YHpyro
-TJIacTUYeCcKasl.
Mopenu IUCKpETHBIX Cpef
- OJIoYHas 1
HEPapXUIHO
-01ounas mogenu. Onpenenenue
HaNPsHKEHHO
-1e(hOpPMHUPOBAHHOTO COCTOSHHUS
TIOPOJI BOKPYT TOPHOH BBIPAOOTKH.
/JTex/
32 AHaluTHYECKUE METO/IbI UCCIIEOBAHUS. 3 18 0
MareMaTHaecKie MOJICITH MaCCHUBA TOPHBIX
nopon. /Cp/
33 [MocTpoeHue nacmopTa MPOYHOCTH TOPHBIX TOPOA U 3 1 1
YCTaHOBJICHHE COCTOSTHHE TOPHEIX mmopox /T1p/
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectrp | Hacos | IIp.moar. IIpumeuanue
3aHATUS / Kypc 4acoB
Paznen 4. ledpopManust MacCHBOB FOPHbBIX OPOJ NIPH 0
OTKPBITOIi pa3padoTKe MeCTOPOKAEHU I
4.1 ®dakTOopHI, ONPEACIISAIONIUE TOBEACHIE MACCUBA 3 2 0
TOPHBIX IOPOA IPU BEIEHUH OTKPBITHIX FOPHBIX
paboT 3eMHOI TOBEPXHOCTH. MI3MEeHeHe HANPsHKEHHOTO
COCTOSIHUSI MacCHBa
TOPHBIX OPOA NPU BEIEHUH OTKPBITHIX TOPHBIX
pabor /JIex/
4.2 Jedopmariiist MacCHBOB TOPHBIX TIOPOJT IPH OTKPHITON 3 16 0
paspabotke MectopoxaeHuit /Cp/
Koz HanmeHoBaHMe pa3/ieJioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHS / Kype 4acoB
Pa3nen 5. YciioBus npeaejibHOro paBHOBECHSI MaCCHBA 0
TOPHBIX MOPOJ B 0TKOCAX
5.1 VYcnoBus 3 21 0
MpeaebHOTO
paBHOBECHSI MaccuBa
TOPHBIX TIOPOJI B
otkocax /Cp/
5.2 [Ipu3ma BO3MOKHOTO 3 1 0
OOpYIIIeHHS, BUIBI
TIOBEPXHOCTEH
CKOJIBKEHHUSI.
Koaddunuent 3amaca
ycroianBocTH /JIex/
53 IMoctpoeHue HanboIEe BEPOSITHOM JTHHUU 3 1 1
CKOJIBKEHUS
Mp/
Kon HaumeHoBaHue pa3/iesioB ¥ TeM /BU/ 3aHATUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATUS / Kype 4yacoB
Paznen 6. UH:xkeHepHbIe MeTOAbI pacyeTa 0

yCTOﬁ‘lPlBOCTI/[ OTKOCOB




6.1 WuxxeHepHbIe METOABI pacyeTa YCTOMYMBOCTH OTKOCOB 3 1 0
Pacuer ycToH4MBOCTH OZHOPOAHOTO OTKOCA METOJOM
anreOpandecKoro CIOXKEHUS CHIL.

Y CTONUUBOCTS OTKOCOB, HATPYKEHHBIX BECOM TSKEIIOr0
o0opynoBaHus

Pacyer ycToHUMBOCTH OTKOCA, CIIOXKEHHOTO CIIa0BIMU
BOJIOHACHIIIEHHBIMA TOPHBIMHU TTOPOIAMHU

TJIMHHACTOTO COCTaBa.

/JTex/

6.2 NuxeHepHble METOIBI pacueTa YCTOMUYNBOCTH 3 16 0
otkocoB /Cp/

6.3 MopenupoBaHe reoOMeXaHMUECKUX MPOIeccoB. MeTonbl 3 16 0
u

CpeICTBa KOHTPOJIS
MEXaHWYECKOTO COCTOSHHS MacCHBa TOPHBIX ITOPOJ TIPH
BEICHUH OTKPBITBIX
ropHbIx padot /Cp/

6.4 Pacuer ycTo4MBOCTH OJJTHOPOAHOTO OTKOCA 3 2 2
METOJIAMHU aJITeOpanvecKoro CI0KESHUS CHIT U
MHoroyronsHuKa cui /TIp/

6.5 /Konc/ 3 2 0

3.0IEHKA KAYECTBA PEAJIM3ALIUU JUCHUILIJIUHBI (MOAYJIS)

3.1. Tekyuuii KOHTPO.JIb

@DopMBI ¥ BUIbI TEKYILETO KOHTPOJIS 110 AUCLUIUINHE, BUIbI 331aHNH, KPUTEPHU MX OLIEHUBAHUs, pacupe/eraeHue 0aaioB o BUiaM
Tekymero koHTpoist B BPC (npu ucnons3oBanun) pa3pabaTeiBaloTCs NPENOiaBaTeIeM AUCUUININHEI C yYETOM ee CIeHU(HKU 1
JIOBOJISITCS IO CBEACHHS OOYJAIOIINXCS HA IIEPBOM YIEOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IPEeroiaBaTeNieM AUCIMIUIMHBI B paMKaX KOHTaKTHOW paboThl 1
CaMOCTOSATEIbHOI paboThl 00ydatOIIIXCS.

Bo3MosxHBI pa3nuaHbie (POPMEI IPOBEACHUS TEKYIIEH aTTeCTAIllMN: YCTHBIH OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHME, BEIITOTHEHHE IPAKTHUCCKOTO 3aTaHMs B 3IEKTPOHHOH HHPOpMannoHHo-o0pa3zoBaTensHOM cpene (DMOC).

Jnis puKcupoBaHus pe3ylbTaToOB TEKYIIET0 KOHTPOJIS MOXeT ucnosb3oBatbes DUOC.

3.2. IIpoMe:xyTOUHAS aTTECTAIUS

IIpomexyTo4Hast aTTECTALMS 10 JUCHHUIUIMHE IPOBOJUTCS C HCIOJIb30BAHUEM BOIPOCOB U 331aHUI M3 KOMIUICKTAa OLICHOYHBIX
Matepuanos (KOM) no aucuurmge.
Ornenka c()OpMUPOBAaHHOCTH KOMIIETEHIINHY (4aCTH KOMITETCHITUH) OCYIIECTBISECTCS HA OCHOBE OIICHKH:

0 3HAHUECBBIX PE3YJIbTATOB — MPOBEPAIOTCA UCPE3 TECTOBLIC 3aJaHUA C BbI60pOM OJHOI'0 UJIN HECKOJIBKUX ITPAaBUJIbHBIX
OTBETOB, @ TAKKC 4Y€PE3 YCTHLIfI WJIK MUCbMEHHBIA OTBET Ha TCOPETUUCCKUEC BOIIPOCHI;
O yMeHI/Iﬁ u BJ'Ia}IeHI/II‘/‘I — MPOBEPAIOTCA YCPE3 BBIITOJIHCHUC MMPAKTUYCCKUX, J'[a60paT0pHBIX HJIN IIPOCKTHBIX Sa)IaHI/Iﬁ, a

TaKOKe Yepe3 pelIeHne THIIOBEIX MPo(ecCHOHANBHBIX 3a1ad.

Kpurepun onieHrBaHUS TEOPETHUECKUX BOMPOCOB M TECTOBBIX 33JaHHMA:
«on4HO» — 90—100% npaBUIILHBIX OTBETOB;

«xopouo» — 76-89% npaBUIIBHBIX OTBETOB;

«yHOBIETBOPHUTENBHO» — 60—75% MpaBUIBHEIX OTBETOB;
«HEYJIOBIETBOPUTEIBbHO» — MeHee 60% MpaBUIBHBIX OTBETOB;
«3auTeHo» — 60—100% npaBUIBHBIX OTBETOB;

«HEe3auTeHO» — MeHee 60% MpaBHIBHBIX OTBETOB.

Kputepun oueHuBaHus NPaKTHUECKUX (TIPAKTUKO-OPUEHTUPOBAHHBIX) 3a/IaHHIHA:

Ooooooo

O «OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IMOJHOCTHIO, O€3 OIMOOK U HENOYETOB; MPOJAEMOHCTPUPOBAHO CBOOOAHOE BIIaJICHUE
MaTepragoM, yMeHHe IPIMEHSTh 3HAHUS B CTAaHJAPTHBIX M HECTAHIAPTHBIX CUTYallHsAX;

O «XOPOILOY» — 3a/laHKE BBITOTHEHO MOIHOCTHIO, HOMYIIEHB! He Oojiee OMHON Herpyboil OmmOKM UM OJHOTO-IBYX
HE0YETOB,;

O «YIOBIICTBOPHUTEIIFHO» — 3aJaHNE BBHIIIOJIHEHO HE MEHee 4eM Ha 2/3; IOMyYIIeHBI oHa Tpydas WiIH JIBe-TPH HETrpyoOble
OIMOKH, HO 00II1ast IOTHKA PeIICHUS COXPaHEHa;

O «HEYIIOBJICTBOPUTEIBHO)» — 3a/IaHKE BBHIMOJHEHO MEHEe YeM Ha 2/3; HomylieHbl IpyOble OIIHOKH, CBHACTEIBCTBYIONIHE O
HETIOHUMAaHHH CYTH 33JaHHs WK OTCYTCTBHU HEOOXOUMBIX YMEHUH;

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

O «He3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

OO01111E TOT0KEHUS:

Bo3MosxHBI pa3nuaHbie (OPMBI IPOBEACHHS IIPOMEKYTOUHOM aTTECTAIINN: YCTHBIN OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHHE, BHIIOTHEHHE IPAKTHUCCKOTO 3aJaHMs B SIEKTPOHHOH HHPOpMannoHHO-00pazoBatensHOM cpene (DMOC).
Kaxxap1it oOydaronuiicsi moy4aeT yHUKaIbHBIA BApUaHT 3aJaHuil, CHOPMHUPOBAHHBIIM U3 KOMILIEKTa OLIEHOYHBIX MaTePHAaJIOB.
HroroBas olieHKa BBICTABIISAETCS C yUETOM KaK TEKYIIEro KOHTPOJIS (P HAIMYHM), TaK U PE3yJIbTaTOB IIPOMEXKYTOUHON
aTTeCTaIHH.

KoMIiekTs! OIleHOYHBIX MaTepHUaNIOB pa3pabaThIBatoTCs Ha Kadenpe u cooTBeTcTBYIOT TpebosanmsM @IOC BO, conepxanmio




pabodeit mporpaMMbl U HHAXKATOpaM KOMIICTEHIUH B 4acTu, GOPMHUPYEMOH B paMKaxX AUCIUILIAHEIL.

4. YH EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIIMHbBI (MOAY JIS)

4.1. PexoMenayemasi JJUTepaTypa

4.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA On.agpec

JI1.1 |Iles3mep M. E., I'eomexannka Mockga: ['opHas http://e.lanbook.com/b
Hoduc M. A., ITonos kuura, 2008 ooks/element.php?
B. H. pll_cid=25&pll_id=3

289

JI1.2 | Kupwnuenxo 1O. B., leomexaHnKa: HH)KEHEPHO-TEOJIOTHIECKOe Mocksa: MUCHUC, https://e.lanbook.com/
Yeckugos B. B., obecrieueHNe yIpaBIeHUs COCTOSHUEM MaccuBoB | 2017 book/105287
ITynesckuii C. A. TOPHBIX TMOPOJI: yueOHOE mocoOre

4.1.2. JlonoJHUTENbHAS JIUTEPATYPA

ABTOpBI, COCTABUTEIIH 3arnaBue UznarenscTBO, rOJ On.aapec

JI2.1 | bopogskos 1O. A. l'eomexannka Canxkr-ITetepOypr: https://e.lanbook.com/

Jlans, 2020

book/133896

4.2.1 IlepeveHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHust

Komrmrekr JJMIOCH3UOHHOT'O 1 CBO6OJIHO pacnpoCcTpaHsacMOro nNporpaMMHOIro O6CCH€‘{eHI/I${, B TOM 4YHCJIC OTCYHCCTBCHHOI'O
IPOU3BOJACTBA, KOTOPBIM obecrneuen YHUBCPCUTET:

1. Onepanuonnas cucrema Microsoft Windows (Bepcun, nopnepxuaemsie TY YIMK) nitn oredecTBeHHBIE ONIEpAIIIOHHbIC
cucTeMbl Ha 6a3e Linux, cooTBeTCTBYyIOMME TpeOOBaHUIM HH(OPMAITIOHHON 0€301IaCHOCTH U MTOIepKUBacMbIe HH(PPACTPYKTYPOi
YHHUBEPCHUTETA.
2. Anrusupyc Kacnepckoro (JIMLieH3UpOBaHHOE aHTHBHPYCHOE peliieHne, npumensiemoe B I T-uHdpacTpykType yHHBEpCUTETA).
3. Cpencta ceteBoii Oe3omacHOCTH U GrbTpanuu Tpaduka SkyDNS.
4. OducHoe mporpamMMHOe obecriedeHme cemerictsa Microsoft nnn cosmectumslit oducusii maket («P7-Oducy, OnlyOffice,
LibreOffice), obecnieunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAaMU, SJI€KTPOHHBIMH TaOJIHIIaMU, IPE3EHTALMAMU U 0a30BBIMU
(dopmaramu oOMeHa.
5. Bpayzeps! u cpencrsa noctymna k BeO-pecypcam (Sunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboty ¢ OMOC, 6ubmnoTeuHBIMH B 00pa30BaTeIbHBIME OHIANH-TIAT(HOPMAaMH, C YCTAaHOBICHHBIMH
ceprudukaramu Munlludpsr PO.
6. CpenctBa paboThI ¢ apxuBaMH | (aifioBoii cuctemoii (Hanpumep, 7-Zip, WinRAR wimi BCTpoeHHBIE cpecTBa OlepanoHHOM
CHCTEMBI).

7. Cpenctsa npocmoTtpa u 00padboTku PDF-nokymentoB Adobe Acrobat Reader, niu Bctpoennsie cpenctsa OC.

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

4.2.1.1

ITHUC I'eomuxkc - I'eonorus

4212

KOMIIJIEKC CREDO gmnst BY3oB-MaitappaiiM EOJIOI M SI+reoctar

42.13

Fidesys Professional Bepcus 3.0

4.2.1.4

KOMIUIEKC CREDO s BY308-MHXXEHEPHA S TEOAE31A

42.1.5

KOMIIJIEKC CREDO s BY3oB-Maitndpeitm MAPKIITENIEPHS

4.2.1.6

KOMIUJIEKC CREDO mis BY3os-Maitadpeiim TEXHOJIOT A

4.2.1.7

I1O Rocscience. AkageMHUECKHM TTaKET

4.2.1.8

ITUC I'eomuxc - BBP

4.2.19

ITUC I'eomukc - Mapkeiiaepust

4.2.1.1
0

ITUC I'eomuxkc - MozaenupoBaHue B3pbIBOB

4.2.1.1
1

ITUC I'eomukce - ['aocTpykTypa

4.2.2 Ilepeyenn npoecCHOHATBHBIX 023 AaHHBIX U HH()OPMALUOHHBIX CHIPABOYHBIX CHCTEM

4221

ACCOHI/IaHI/Iﬂ TOPHOIIPOMBINIIICHHUKA Poccun
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5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

5.1 O01mas xapaKTepuCcTHKA y4eOHbIX ayIMTOPHIi M MHBIX IOMeIleHH i

JucrunnmHa (MOJIyITh, IPAaKTHKA) PEATN3YeTCs B YUEOHBIX ayAUTOPUSX JUIS IPOBEACHUS YICOHBIX 3aHATHI, OCHAIICHHBIX
000pyIOBaHUEM U TEXHHUYECKUMHU CPEACTBAMH 00ydeHUsI.

Y4eOHbIe ayUTOPUH JUTS IPOBEACHHUS 3aHATHH JICKIIHOHHOTO THIIA YKOMIUICKTOBaHbI Y4eOHOH MeOEIbI0 U TEXHUIECKUMHU
cpeacTBaMy 00ydeHHUS: MYITBTHMEIUIHOE 000pyI0BaHHE TS IIPEIOCTABICHHS yaeOHOI nHpOpManNH ayTUTOPHH (CTallHOHAPHOE
WM TIEpEHOCHOE) U (TIPpU HEOOXOMMOCTH ) 3BYKOYCHITHBaoIIee 000pynoBaHue (CTALIMOHAPHOE WIIH TIEPEHOCHOE).

Y4eOHble ayIUTOpUH AJIs IPOBEACHHS MPAKTUIECKUX 3aHATHH, B TOM YHCII€ CEMUHAPCKOTO TUIIA, TPYMIIOBBIX U HHAWBHYalbHBIX
KOHCYIBTAIMH, TEKYIIETO KOHTPOJIS M POMEXYTOUHOH aTTEeCTAIlNH YKOMIDIEKTOBAHBI yIeOHOH MeOeNbI0 M TEXHHIeCKUMHA
cpeAcTBaMH 00ydeHHUS: MyIbTHMEINHHOE 000py/I0BaHKe (CTAI[HOHAPHOE WM IEPEHOCHOE) U (IpH HEOOXOIUMOCTH)
3BYKOYCHJIMBarolIee 000pyI0BaHUe (CTAIMOHAPHOE WM TIEPEHOCHOE).

[NomereHue It CaMOCTOSITEIILHONW pabOThI OCHAICHO KOMITBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO TIOJIKIIIOUCHUS K CETH
"UnTepHeT" 1 00ecTiedeHneM JOCTYIA B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy.

AKTyaJbHBIC CBEICHHS O HANUIUU 000PYIOBAHHBIX yUeOHBIX KAOMHETOB X OOBEKTOB /IS IPOBEJCHUS TPAKTHUECKUX 3aHATHH
Hpe/ICTaBIEHBI B CTIEIHaIbHOM paszene «CBesieHns 00 06pa3oBaTeNnbHON OpraHu3aluu» OQUIIHANIBHOTO caiiTa yHUBEpCUTETA.

5.2 TlepeyeHb cienUAIU3UPOBAHHBIX AyTUTOPHIi, OCHAIIIEHHBIX JIA00PATOPHBIM 000PYI0BAHUEM (3ATIOJHAETCS NMPU

HEe00X0IMMOCTH)

Ayn. Ne

Hasnauenne

Ocuarenue

003

Jlabopatopust I'eomorun, reope3un
U MapKiehiaepuu obOecreunBacT
BBITIOJTHCHHE TpeboBaHH K
IPaKTHYECKOMY OOYYEHHIO IIpH
MNOATOTOBKM  CHELHUANNCTOB B
obmacTn TOA3EMHON Pa3pabOTKH
PYIHBIX MECTOPOKICHU.
Komnekius MuHEpanoB U TOPHBIX
nopoJ MO3BOJISIET H3y4aThb
BELIECTBEHHBIH COCTaB Henp
3emin, CBOMCTBa MOJIE3HBIX
UCKOMAaeMBIX U BMEMIAIOMUX
TOPOJT; AHAJIHM3WPOBATH CTPOCHUE,
XUMHUYECKUH U MHUHEpaIbHBII
COCTaB 3€MHOH KOpBI, OIpenensiTh
OCOOGHHOCTM M T'€HETHYECKHE
THIIBI MECTOPOXKICHUH MOJIE3HBIX
HCKOMAEMBIX IIPH PEIICHUH 3a1ad
MO0  KOMIUIEKCHOMY  OCBOEHHIO

MECTOPOXKIECHUH.
IIpumenenue re0e3NYECKOro
obopynoBaHus MO3BOJISAET

CTylI€HTaM B Tporecce 0OydeHHs
MOJTYYUTh HABBIKA  BBITOJHEHHS
OCHOBHBIX Te0Ie3UUCCKUX u
MapKIIeH1epCKuX pabor
(TpOM3BOICTBO  TOTOTpapUIECKUX
CBEMOK, TOPU3OHTANIbHAS u
BepTUKalbHAs  CbhEMKa  TOPHBIX
BBIPA0OTOK, pEIICHHE THIOBBIX
MapKIIeHIepCKUX  3a4ad)  IIpH

[10/13eMHOM pa3paboTke
MECTOPOKICHUN T1A.
JlabopatopHoe obopymoBaHue

MO3BOJISIET M3YYHTh COBPEMEHHEIE
W TEepCHeKTHBHbIE  TEXHOJOTHUH,
MEXaHU3alMI0 U  OpPraHU3aLMI0
MTPOU3BOJICTBEHHBIX TIPOIIECCOB
MIPU MPOXOJAKH TOPHBIX BBIPaOOTOK,
paspylIeHun TOPHBIX  TOPO[,
BBIITYCKE TOPHOH Macchl dYepes
BBIITYCKHBIE OTBEpCTHS,
MOJIIePIKaHUH YCTOWYHMBOCTHU
TOPHBIX BBIPAOOTOK KPEIbIO.

B mabopatopmm TmpemycMOTpeHO
oOyueHHe CTYyOEHTOB paboTe B
reoMH(pOPMAIIMOHHBIX CHUCTEMax C

VYuebHple MecTa (CTONBI W CTynmbs). Pabodee MecTo TpernomaBaTens.
Komnbrorep ¢ pocrtynom B HHTEpHET. I[IpoekTop M MOTOPU3MPOBaHHBIHA
skpaH. Teomomuthbl, wTaTUBBI, peliku, Bexu. Husenupsl. Taxeomerp.
HansHoMep nazepHbiil. Komnexuuu muHepanos. Komnexnus mxama Mooca.
Komnexius wmogpenu kpuctamuoB. Tperep. Ksagpokxonrep. Mukpockor.
CTeHa MOIETHPOBAHUS BBITYCKA PYIIBL.




HCII0JIb30BaAHUEM COBPEMEHHOI'O

MIPOTPaMMHOTO obecrieueHus,
HO3BOJIIOLIEE pa3pabaTbIBaTh
MIPOEKTHBIE WHHOBAIIMOHHbIE

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

018

Jlabopatopus udpossix
TEXHOJIOTHH pa3paboTkn
MECTOPOKICHUN

JlaGoparopus UTPM

npefHasHadeHa sl OOydeHUs
TOPHBIX HMHXCHEPOB TMPHMCHEHHIO
COBPEMEHHBIX U(PPOBBIX
TEXHOJIOTUH B 001acTy JOOBIYH
TBEP/IBIX MMOJIC3HBIX HCKOMAEMBIX.
l'opHO-reonornueckue

nH(pOpPMaMOHHEIC CHCTEMEI
(ITUC) mno3BONAIOT pa3paboTaTh
KOMILJIEKCHOE peuieHue JUTS
MOJIEIMPOBAHUS 00BEKTOB
TOPHOIOOBIBAIOIICH

MIPOMBITIJICHHOCTH,

OXBAaTBIBAIOIIICE BECh
MPOU3BOJCTBEHHBIH  IMKI:  OT

reOoJIOropa3BCKu M TPEXMEPHOTO
MOJCIMPOBAHUA O KOHTPOJIA HaIX

TOPHBIM MPOU3BOJICTBOM,
IUTAHUPOBAHUSA W YIPAaBJICHUSA
JTAHHBIMA (MomenmpoBaHue
MECTOPOXK/ICHUIT, OIICHKA 3amachl
MapKIeiaepckue paboThI

MIPOEKTUPOBAHWE TOPHBIX padoT
aBTOMATH3AIUs OTIYETHOCTH)
TeoMexaHHYECKOE MOJCIUPOBAHHE
3TO cucTeMa KOHEYHO-
3JIEMEHTHOTO aHaJm3a,
HCIIONb3yeMasl AJIsI PELICHHs 3aaadu
TCOMEXaHUKH W  IUIAHUPOBAHHS
ropueix  pabot.  IlpencraBmsier
co0oif makeT  BBIYUCIUTENBHBIX
mporpamMmm JUTst KOHEYHO-
AJIEMEHTHOTO pacyéra HaNpsDKEHHO
- e OpMHPOBAHHOTO COCTOSIHUS
coopykeHull, (QyHAaMEeHTOB U
MacCHBOB FOPHBIX MOPOJI.
[IporpaMMHBIE ~ TPOMYKTHI IO

MOZEIUPOBAaHUIO BO3YLIHOI
cpensl PYIHUKOB MO3BOJISIET
MPOEKTUPOBAThH CHCTEMBI
BEHTUJIALMY, BO3AYXOIOJTOTOBKU
u KOHJUIIUOHHPOBAHUS
TOPHOJIOOBIBAIONINX HPENPUITHH,
(mpoexkTupoBaHue CUCTEMBI
BEHTUJIALIUU u

BO3AYyXOIOATOTOBKH;  BBIIIOJHEHHE
pacueToB KOJMYECTBA BO3AyXa IS
MIPOBETPUBAHUS PYIHHKA;
pa3paboTka IUIaHA MEPONPHUATHN
[0 JIOKAJW3alMM M JIUKBUAALUHA
MOCIEACTBUA  aBapuH;  aHau3
TEXHUYECKHUX peleHui
MIPOBETPUBAHUS pabOUHX 30H)

T'opHeie IUTAHUPOBILIUKU B
COBPEMEHHOM MHpe 3TO
mporpaMMHoe — oOecriedeHue st
TOPHOIOOBIBAIOIIEH oTpaci,

Yuebuble Mecta (CTONBI W CTynbsi). Pabodee MecTo mpernomaBaTes.
KommbloTep ¢ gocTymoM B HWHTEpHET. VIHTEpaKTHUBHBIN — KOMILIEKC
TEACHTOUCH 7.0 86. Komnsrorep SOFTLINE CORE 17/64GB/2TB.




KOTOpOE  TIOJUIEP)KUBACT  BECh
opomecc  OT  Pa3BeOKH IO
mpousBojcTBa. OHM  Tpeayaraer
MHCTPYMEHTBHI [UISl TUIAaHUPOBAHMS,

MIPOEKTUPOBAHHS, COCTaBIICHHS
rpaUKOB M ONTHMHU3AIUH TOPHBIX
pabor.

6. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTIIUHBI (MOAYJIS)

MeTtoandeckue yKkazaHus Il O0YJaroIINXCsl IO OCBOCHUIO TUCIIMILTHHBI

- N3yuenne paboueit mporpaMmbl TUCIUIUTHHBL.

- O0s13aTenbHas MOArOTOBKA K MPAKTUYECKUM 3aHSATHSM.

- M3yueHne 0OCHOBHOM U JONIOJHUTENBHON JIUTEPATYphl, THTEPHET-UCTOYHUKOB.
- BrinosiHeHue BceX BUIOB CaMOCTOATENEHON PaOOTHI.

OddexTrBHOE OCBOCHHE IUCIUILTHHBI IIPEANOIaraeT PeryiisipHoOe MOCEIEHIE BCEX BUIOB ayIUTOPHBIX 3aHATHUI, BEIIIOIHEHHUE
TUIAaHA CAMOCTOSITEIBHOH paboTH! B IOHOM 00BeMe M IPOXOXKACHHE aTTeCTallni B COOTBETCTBHH C KaJCHAAPHBIM YIeOHBIM
rpauKOM.

CTyneHTy peKOMEHIYeTCs 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOM M JIOTIOJHUTENIBHON JIUTEpaTyphl. JlocTyn kK nHGOpMaunoHHBIM
pecypcaM OMOIMOTEKH W HH(POPMAIIMOHHO-CIIPAaBOYHEIM CHCTeMaM ceTH "MHTepHeT" opraHi30BaH B YUTAIFHOM 3aie OMOIHOTEKH
co craroHapHbIX [I9BM, mu6o ¢ muunoro [I9BM (HOyrOyKa, IIaHIIETHOrO KOMIIBIOTEPA M HHOTO MOOHMIBHOTO YCTPOHCTBA)
HOCPEICTBOM OECIIPOBOHOTO JOCTYIIA IPH aKTUBALMU WHIUBUYaIbHOH YH4ETHOW 3aIiCH.

[Tosp30BaHNE HHPOPMALIMOHHBIMH PECYPCaMH PACIIMPSET BO3MOKHOCTH OCBOCHHS TEOPETUUECKOTO KypCa, BBIIOTHEHUS
CaMOCTOSATEIHHON paboTHI.

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

Ha yrIIyOJIeHHe N3ydeHHOTO TEOPETHYECKOT0 MaTeprala 1 Ha MPHOOpETeHNe YMEHHI 1 HABBIKOB.

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

MeTtoanyeckre peKOMEHJAIMHU 110 OpTraHU3aluy 00pa30BaTELHOTO TpoIiecca sl 00ydeHHs WHBAHIOB U JIUI] C OTPaHNYSHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

ITpu HEOOXOAUMOCTH POTrPaMMa TUCIIUIUTMHBI MOXKET OBITh aAaNTHPOBAHA ISl HHKITFO3UBHOTO OOYIESHHUS HMHBAIHUIOB  JIHII C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI C YIETOM OCOOCHHOCTEH MX IMCUXO(PU3NISCKOTO PA3BUTHS, WHANBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHIEIHANBHBIX YCIOBHHA UX O0YUEHHUS.

IIpu HaNUYUU B TPYIIIE CTYACHTOB C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBbSI BO3MOXKHO HCIIOJIb30BaTh aIalITHBHBIC
TEXHOJIOTHH.

JIJIs1 CTYICHTOB C OTPaHUYCHHBIM CITyXOM:

- HCIIOJIb30BAaHKE PA3HOOOPA3HBIX THIAKTUYCCKHX MATEPHAIOB (KAPTOUKH, PUCYHKH, THICbMEHHOE OIMCAHUE, CXCMBI U T.II.) KaK
MOMOIIb JIJIsl TOHUMaHHMS U PEIIeHHsI MOCTaBICHHOMN 3a1a4u;

- HCTIOJIb30BaHUE BUACOMATEPHUAIIOB, KOTOPHIC TAIOT BO3MOXXHOCTD MOHATH TEMY 3aHSATHSI U OCYIIECTBUTH KOMMYHHKATHBHBIE
JIEUCTBUS;

- BBIIIOJIHCHHE MPOCKTHBIX 33JaHHI 110 U3y4aeMbIM TEMaM.

JIJIs CTYICHTOB C OTpaHHMYCHHBIM 3PCHHUEM:

- HCTIOJIb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCIIPUSTHS Ha CIYX JIAaBAEMOM B HUX HH()OPMAIIHHU JIJISI TOCTIETYIONIETO e
00CYXIeHNUS;

- HCTIOJIb30BaHHUE ayTNOMATEPHAIIOB MO U3y9IaeMbIM TeMaM, HMEIOIUMCS Ha Kadeape;

- HHAMBHIyaJbHOE OOIICHUE C TIPENOJaBaTeNIeM 110 H3ydaeMOMY MaTepHaiy;

- TBOpYECKHUE 3a/IaHUsI [0 N3yIaeMbIM TeMaM HJIH 10 JTHYHOMY JKEJIAHHUIO ¢ YIETOM HHTEPECOB 00y4aeMOro.




