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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

W3yanTh OCHOBHI pa3pabOTKH M AKCILTyaTalluy HEQTSIHBIX MECTOPOXKICHHH, KOMIIIEKC MEPONIPHUATHH 1 IPOIIECCOB
obecreynBaloNINX paluoHalbHOe U AP QeKkTrBHOE n3BNIeueHue 3anacos YBC.

2. MECTO JUCHHUIIJINHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Tk

(paznen) OIT: | 51.0.20.06

2.1

TpeGoBaHus Kk npeJBapuTe/IbHOI NOATOTOBKE 00y4al01Ierocs:

2.1.1

OO01mast TeoIorust

2.1.2

OcCHOBBI HE(TETIPOMBICIIOBOTO JIeTIa

2.13

Ob6mas gusnka

2.14

dusuka He(l)TﬂHOFO M Ia30BOr'o 1iacra

2.2

JAucuuniauHbl (MOAYJI4) U NPAKTHKH, 1JIS1 KOTOPBIX OCBOEHHE JAHHOH IMCIUILIUHBI (MO1YJ15) HE00X0ANMO KaK
npejauecTByionee:

2.2.1

TexHomoruu NoBBIICHNS HS(PTEOTAAUN U HHTCHCU(DUKAIINS JOOBIYN HEPTH

222

IM'inponuaaMuyeckue uccaeaoBaHus CKBAXXUH

223

Pa3pa60TI<a MCCTOpO)KI[CHI/Iﬁ C IPUPOAHBIMU U TEXHOITCHHBIMH TPYAHOU3BJICKACMbIMHU 3allaCaMHU.

224

MOHHUTOPHHT U KOHTPOJB TIPOIiecca Pa3padoTKH MECTOPOXKICHHH YTIIEBOIOPOIOB

225

OCHOBHI pa3pa60TI<H H 3KCILTyaTalluy I'a30BbIX U T'Aa30KOHACHCATHBIX MeCTOpO)KZ[eHI/Iﬁ

226

OCHOBBI PALMOHAIBEHOTO HEPOIOIb30BaHMs HE(TEra30Boro IpOU3BOICTBA

3. KOMIIETEHIIUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCHUTIJIMHBI

MOLVYJIs)
OIIK-10: CnocobeH onpeaeasitb MPOCTPAHCTBEHHO-TeOMETPHYECKOe MOJI0KEHUE 00BEKTOB, 0CYIIECTBISITH HE00X0AMMbIe
reoge3nyeckue U MapKkieiaepckue u3MepeHus, 00padaTbIBaTh U HHTEPIPETUPOBATH UX Pe3yJIbLTATHI
3HaTh:
VYposens | | MeToauKy cOopa IIPOMBICIIOBOTO MaTepuana
YpoBeHb 2 | METOOUKY MOAEITHPOBAHHS MPOLIECCOB MPUPOAHBIX U TEXHUIECKUX CUCTEM, CIUIOMIHBIX U Pa3ieiIEHHBIX Cpes,
Te0JIOrMYECKOM Cpe/ibl, MAacCHBa TOPHBIX TIOPOJ
YpoBeHb 3 | OCHOBHBIE ITPOrpaMMHbIE MPOAYKTHI MOEIHPOBAHUS POLIECCOB IPUPOAHBIX U TEXHUUECKUX CUCTEM; - METOABI
obecriedeHusT 6e30MaCHOCTH JKU3HEACATEIBHOCTH, IIPaBIiIa Oe30I1acCHOTO BeleHHs paboT Ipu pa3paboTke
MECTOPOXICHHH YTIeBOIOPOIOB
Ymertn:
VYposens | | ompenensaTs moTpeOHOCTH B IPOMBICIIOBOM MaTepHale, HEOOXOANMOM AJIsl COCTABIICHHS pabOIHX IIPOESKTOB
YpoBeHb 2 | onpeAensTh NPUHIMIHAIBEHBIE PA3THYHS B IOAX0AX K MPOSKTUPOBAHUIO TEXHUIECKUX OOBEKTOB, CUCTEM U
TEXHOJIOTHYECKHX MTPOLIECCOB
YpoBeHb 3 | aHaNM3UPOBATh XOJ] peaau3anru TpeOoBaHui pabodyero NpoeKTa Mpy BHITOTHEHUH TEXHOIOIMYECKHUX MPOLIECCOB, B
CHIJIy CBOEH KOMIICTEHIINM BHOCHT KOPPEKTHPOBKY B IPOCKTHBIC TAHHBIC; - OLICHUBATH CXOIUMOCTh PE3yIHTAaTOB
pacdeToB, MOIyYaeMBIX 110 PA3INIHBIM METOHKAM
Buagers:
VYpoens | | HaBBIKAMHU ONIEPATHBHOTO BHIIOIHEHHUS TpeOoBaHMH pabodero mpoexra
VYpoBeHb 2 | HaBBIKAMHU pabOTHI ¢ COBPEMEHHBIM IIPOrpaMMaM KOMIUIEKCOM, HCTIONB3YS! HOBBIE METOJIBI F TAKETHI IIPOTrpaMM
YpoBeHnb 3 | HABBIKAMH IPUMEHEHUS IPUKIIATHBIX U PYHIAMEHTATHHBIX 3HAHUH JUIsT TOBBIIIEHUS () )EeKTHBHOCTH
HCIIOJIb30BaHUS KOMITBIOTEPHBIX MTPOTPaMM H aITOPUTMOB MPH pa3paboTke MECTOPOXKACHUI He()TH U Taza
OIIK-16: Crioco0eH ucnojib30BaTh TEXHHYECKHE CPEICTBA /IS OLEHKHU CBOWCTB rOPHBIX MOPOJ M COCTOSIHUSI MaCCUBA, a

TaKKe UX BJIMAHHUSA Ha MapaMeTpPbI MpoueccoB }106])]‘1", nepepaﬁonm MHUHEPAJTBbHOIO ChIPbi, CTPOUTEJILCTBA U

IKCILIyaTalluM MOA3€MHBIX coopymeﬂnﬁ

3HaThb:
ypOBeHL 1 TTOJIOKCHUA @yHHaMCHTaHLHBIX CCTCCTBCHHBIX HayK n Hay‘IHBIX TeOpI/Iﬁ I I/IHTepHpeTaHI/II/I peSyJ’ILTaTOB TeoJI0oro-
MIPOMBICIIOBBIX HAOTIOICHUI
YpoBeHb 2 | OCHOBHBIE BUJIBI H COZIEPKAHIE MAKETOB IIPOU3BOACTBEHHON JOKyMEHTAINH, CBA3aHHBIX C IPO(EeCCHOHANBHOH
JIEATEILHOCTBIO
YpoBeHb 3 | monmoxkeHus GyHAAMEHTAIbHBIX €CTECTBEHHBIX HAYK M HAYYHBIX TEOPUH JJIsl HHTEPIPETALUHU Pe3yIbTATOB Ie0IOro-
TIPOMBICIIOBBIX HAOIIOAEHUH MpH pa3paboTKe MECTOPOXKICHUH YTIIEBOIOPOIOB
YMmeThb:
Yposenb 1 | 060011aTh HHG)OPMALIUIO ¥ 3aHOCUTD B OJJAHKA MaKETOB B COOTBETCTBHUH C JICHCTBYIOIIMMH HOPMATHBaMHU
YpOBeHL 2 HCITIOJIB30BAThH 62130BI)IG 3HAHUSA B O6JIaCTI/I MaT€MaTUuKu, q)I/I3I/IKI/I, XUMHUN HpI/I HpOBCZ[CHI/II/I Hay‘-IHO-

HCCIIEIOBATEILCKUX PAOOT M MOJICITUPOBAHUS MECTOPOXKACHHUN He(TH U Tasa




Yposensb 3

HCTIONB30BaTh Oa30BbIE 3HAHHS B 00IACTH COBPEMEHHBIX HAYyUYHBIX TEOPHI IPH MPOBEICHUN PaboOT MO
9KCIUTyaTallMi MECTOPOXKICHUH He()TH U rasa

Baanerts:
VYpoBeHb | | HABBIKAMU COCTABIIEHHUS OTYETOB, 0030pOB, CIIPABOK, 3asIBOK U JIP., OMMUPASICh HA PEAIbHYIO CUTYAIUIO
YpoBeHb 2 | HABBIKAMH MPUMEHEHHSI OCHOBHBIX MOJIOKEHHUH (PyHIaMEHTaIbHBIX ECTECTBEHHBIX HAYK IIPU MPOBEACHUU T'€0JIOT0-
TEXHOJIOTHYCCKUX MepOHpI/If{TI/Iﬁ
ypOBeHL 3 HaBbIKaMW MPUMCHCHHA OCHOBHBIX HOJIO)KCHI/Iﬁ Q)yHHaMeHTaHBHLIX C€CTCCTBCHHBIX HAYK IJISI BEACHUSA HAYyYHO-

HCCIIEIOBATEILCKUX PAaboT pH pa3paboTke MECTOPOXKICHNI HeTH U Taza

IIK-1.2.: CnocodeH nNpoBoauTH PaGOTHI MO J00bIYE YII€BOAOPOIHOIO ChIPbsl, OPTAHM30BBIBATH TEXHUYECKOE 00CTYKUBAHHE,

PEMOHT ¥ JMATHOCTUKY 000py10BAHHS

3naTth:
YpoBenb 1 | MeTOIBI aHATM3a HHPOPMAIIMH 10 TEXHOJIOTHYECKUM IMPOIIECcCaM U paboTe TEXHUIECKUX YCTPOHCTB B
He(Tera30BoM OTpaciu
YpoBeHb 2 | METOMHMKY cOOpa, aHAJIM3a U CHCTEMAaTH3AINN HAyIHO-TEXHUIECKOH HH()OPMAIIUH 110 TEME UCCIIeTOBAHUS
YpoBeHb 3 | 0COOEHHOCTH BBIOOpa METOJMK U CPEJICTB PEIICHUS TOCTABICHHON 3a1auu
Y™meTn:
YpoBeHb | | TIIaHUPOBATH U MPOBOJUTH HEOOXOIMMBIE SKCIICPUMEHTHI
YpoBeHb 2 | 00pabaThIBaTh Pe3yIbTaThl IKCIIEPUMEHTOB, B TOM YHCJIE C HCIIOIB30BAHUEM MPHUKIIATHBIX MPOrPAMMHBIX
MPOYKTOB
YpoBeHb 3 | MHTEPIPETUPOBATH PE3YJIbTATHL U JIEJIaTh COOTBETCTBYIOIINE BHIBObI
Baaners:
ypOBeHB 1 HaBBIKAMHU UCIIOJIB30BAHUS (1)I/I3I/IKO-MaT€MaTI/I‘-IeCKOI‘O annapaTa JJIA p@HIeHI/ISI pacquHo- AHAJIMTHYCCKHUX 3a/a4,
BO3HHUKAIOMIUX B X0JI€ IPO(EeCCHOHANBHON AeSITeIbHOCTH
YpoBeHb 2 | IaHUPOBATH U IIPOBOAUTH HCCIEAOBAHHS TEXHOIOTMYECKUX MPOIIECCOB HE(TEra30BOro MpOM3BOICTBA
VYpoBeHb 3 | HaBBIKAMHU NPOBEJCHUS UCCIECIOBAHUH U OLICHKH HX PE3yIbTaTOB

B pe3ysbTare 0cBOCHHS TUCHUILINHBI (MOAYJIS) 00y4AKOUIHIICH T0JKEH

3.1|3nars:

3.1.1| OcHOBHBIE OOBEKTHI M PErIaMeHT 00YCTPONHCTBa HEPTIHBIX MECTOPOXKICHHI, 000pYJOBaHHS CKBAXKUHHOTO (hOHAA,

IIPOMBICJIOBBIC ITOKA3aTCJIM AUHAMHUKH JTIOOBIYIH YBC, CI10co0bI HU3MEPCHUA TCKYLICTO K_[/IH, O6BO,HH€HHOCTI/I U T.O.

3.1.2 | Texunueckue PEXKUMBI OKCILTyaTallui, I€OJIOrO-TEXHUYCCKUC MEPOIIPUATUA, pCain3allusd CUCTCMBbI HHH

3.2| Ymern:

3.2.1 | PaccuntsBats KMH, k03¢ prmmeHT mpoxyKTHBHOCTH, KO3()(OUINEHT MPOHUIIAEMOCTH IS pa3IMIHBIX KOJJIEKTOPOB

(TeppureHHbIN 1 KapOOHATHBIN paspes).

3.3| Baagers:

3.3.1|PaboTsI ¢ TEXHIYECKOH, TEXHOIOTHYECKOH U IIPOMBICTIOBON TOKyMEHTAIHEH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIA)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BT Cemectp | HUacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATUS 3aHATHA/ / Kype 197074 DPAKT.
Paznen 1. OcHoBbI pa3padoTku
MecTOpoKkIeHui HedTH
1.1 Beonuas nekuus /Jex/ 4 2 OIIK-16 JJ1.4J11.2 0
OIIK-10 JI1.3
MK-1.2. JI1.1J12.1
J2.3J12.4
JI2.2J13.2
JI3.1J13.3
1.2 Pa6ora 1. KoadduimeHT MOprUCTOCTH. 4 2 OIIK-16 JI1.4 J11.2 0
Pacuer. /IIp/ OIIK-10 J1.3
[IK-1.2. JI1.1J12.1
J2.3J12.4
JI2.2713.2
JI3.1J13.3
1.3 O6mwexTHl 00ycTpoiicTBa. Cuctema 4 2 OIIK-16 J11.4J11.2 0
paspabotku. /JIex/ OIIK-10 JI1.3
MK-1.2. JI1.1J12.1
J2.3J12.4
JI2.2J13.2
JI3.1J13.3




1.4 Pabota 2. PacueT mpoHHIIaeMOCTH 110 OIIK-16 JJ1.4J11.2
3akony dapcu. /TIp/ OIIK-10 JI1.3

IK-1.2. JI1.1J12.1

J2.3J12.4

J12.2J13.2

JI3.1J13.3

1.5 ITapamMeTpsl ipr3a00MHOMN 30HKI IJIACTA. OIIK-16 JI1.4J11.2
Ckua-daxrop. /Jlex/ OIIK-10 J1.3

IK-1.2. J1.1J12.1

J2.3712.4

JI2.2713.2

JI3.1J13.3

1.6 Pa6ora 3. Pacuet mapameTpoB OIIK-16 J1.4J11.2
Mpu3a0oitHOM 30HbI T1acTa. /IIp/ OIIK-10 JI1.3

IK-1.2. JI1.1J12.1

J2.37J12.4

J12.2J13.2

JI3.1J13.3

1.7 Kiaccudukanus 00beKTOB pa3paboTKH 1o OIIK-16 JI1.4 J11.2
cnoxuocth. ['eonoruaeckas OIIK-10 JI1.3

HEOIHOPOAHOCTh M AHU30TPOIHS TIK-1.2. JI1.1J12.1

cBoiictB. /JIex/ J2.3J12.4

JI2.2713.2

JI3.1J13.3

1.8 Pa6ora 4. Pacuer KHMH. /TTp/ OIIK-16 JI1.4 J11.2
OIIK-10 J1.3

IK-1.2. JI1.1J12.1

J2.3J12.4

J12.2J13.2

JI3.1J13.3

1.9 3aBosHeHuE, ero Buabl. Cucrema OIIK-16 JI1.4J11.2
TIIA. /JTex/ OIIK-10 J1.3

IK-1.2. J1.1J12.1

J2.3J12.4

JI2.2713.2

JI3.1J13.3

1.10 Pa6ora 5. Beibop ceTku ckBaxus. /I1p/ OIIK-16 J1.4J11.2
OIIK-10 J1.3

IK-1.2. JI1.1J12.1

J2.3J12.4

J12.2J13.2

JI3.1J13.3

1.11 O06paboTka nmpu3adOHHOI 30HEI ITacTa. OIIK-16 JI1.4 J11.2
TexHonorus 1 XUMHYECKUE PeareHThl. OIIK-10 JI1.3

Boprba ¢ kopposueii 100bIBatoLIero MK-1.2. JI1.1J12.1

obopynoBanus u ACIIO. /Jlex/ J2.3J12.4

JI2.2713.2

JI3.1J13.3

1.12 Pa6ora 6. Pacuer napamerpos OIIK-16 J1.4J11.2
cmecu. /Tlp/ OIIK-10 JI1.3

IK-1.2. JI1.1J12.1

J2.3J12.4

J12.2J13.2

JI3.1J13.3

1.13 TI'mppopasphIB macrta, ero BapHaluu. OIIK-16 JI1.4 JI1.2
Ocobennoctn peanuzanun. /JIex/ OIIK-10 J1.3

IK-1.2. J1.1J12.1

J2.3J12.4

JI2.2713.2

JI3.1J13.3

1.14 Pa6ora 7. Meroauka nogbopa JLH. /Tp/ OIIK-16 JI1.4 J11.2
OIIK-10 J1.3

IK-1.2. JI1.1J12.1

J2.37J12.4

J12.2J13.2

JI3.1J13.3




1.15 MexaHu3upoBaHHas SKCILLyaTalysl. 4 4 OIIK-16 J1.4J11.2
IITH, O11H. /JIex/ OIIK-10 JI1.3

IK-1.2. JI1.1J12.1

J2.3J12.4

JI2.2J13.2

JI3.1 J13.3

1.16 Pab6ora 8. PacueT nebura u 4 4 OIIK-16 JI1.4J11.2
ko3 duimenta npogykrusHocTH. /IIp/ OIIK-10 J1.3

TIK-1.2. JI1.1J12.1

J2.37J12.4

JI2.2713.2

JI3.1J13.3

1.17 CamocrosiTenbHas noaroroska. /Cp/ 4 58,65 OIIK-16 JI1.4 J11.2
OIIK-10 JI1.3

IK-1.2. JI1.1J12.1

J2.37J12.4

JI2.2J13.2

JI3.1 J13.3

1.18 Hrorossrit korTpons /MBKP/ 4 2,35 OIIK-16 JI1.4 JI1.2
OIIK-10 J1.3

TIK-1.2. JI1.1J12.1

237124

JI2.2713.2

JI3.1J13.3

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoJIbHBIE BONPOCHI U 3aJaHUS

OCHOBHBIE LIEITH U 33]Ja4H IPOCKTUPOBaHUS Pa3pabOTKH HEPTIHBIX MECTOPOXKICHUH.

T"a3oBBIe MeTOABI yBennUeHHs HE(PTEOTAAUN. 3aKauKa YTIEBOJOPOAHBIX Ta30B.

Kpurepun npumenrmoctu MYH.

Meroavku BeIOOpa METO/Ia YBETHUCHUS] HEPTEOTJauH.

Knaccudukarnms meronos yBennaenus Hedreornaun. OCHOBHBIE onperneneHus. Onenka 3(heKTHBHOCTH.
OcobenHocTH pa3paboTKH He(TIHBIX MECTOPOXKACHUH Ha TO3IHEH cTaany.

T"a3oBBIe MeTOxBI yBenmueHHs HeTeoTnaun. Kimaccnpukars.

TenoBble METOBI YBEIMUYCHUS HeTeoTnaul. Pacyer TemMrepaTypHOro Mo IacTa MpH 3aKayKe Topsiuei BOJIBL.
DU3NKO-XUMHYIECKUE METOABI yBeIndeHNs Hedreornaun. OcoOeHHOCTH MOIMMEPHOTO 3aBOXHEHHUS.
Oco0eHHOCTH METO/Ia 3aKauKH B IUIACT THOKCHAA YTIIepOsa.

30HBI, 00pa3yIomuecs B IUIACTE MPH 3aKaYKEe OTOPOUEK TEINTOHOCUTEIS.

3akauka B IJTACT Iapa Kak METOJ YBENUYCHHS He()TCOTAaqH.

Oco0eHHOCTH METOA.

OcobenHocTH pa3paboTKu He()TEra30BbIX MECTOPOXKIeHHH. OCHOBHBIE TEXHOJIOTHH.

3akayka B IUIACT HEYIJIEBOJAOPOIHBIX ra30B. OCHOBHBIE TEXHOJIOTHH.

@DaKTOpBI, BIHSIONINE HA BEIOOP TEXHOIOTHHU 3aKAUKU TETNIOHOCHUTEIIS.

Ipomeccr amcopOiyu U necopdumu npu npumeneHrnn GXMYH.

YpaBHEHHUE COXpaHEHHs TeIUla B ILIacTe.

Pa3paboTka kapOOHATHBIX KOJUIEKTOPOB C IPIMEHEHUEM 3aBOJHCHHS.

OCHOBHBIE ypaBHEHHS HEPA3PbIBHOCTH ATl OMHCAHUS (PU3UKO-XUMHUYECKUX METOJIOB.




TexHonOrnM TEIIOBBIX METOJ0B YBEJIMUYECHHS HE(TECOTAauH.

OmnpeneneHne ONTEMATBLHOTO 00beMa OTOPOYKH JUIS Pa3INYHBIX METOJOB YBEIHMUICHUS HE(PTEOTAa M.

3oHbl, 0Opasyromuecs B INIACTE NPHU 3aKayKe OTOPOUKU BogHOro pactsopa [TAB. HenocraTku 1 mepcnekTHBbl MeTOAA.
Knaccuguxarus pu3nko-XMMHUUECKUX METOOB yBenndeHus HedTeornauu. lllenoynoe 3aBogHeHME.

3akauka ropsueit Bogsl. OCHOBHBIE TEXHOJIOTHH.

3akauka BOJHOI'O PaCcTBOpa MOBEPXHOCTHO aKTUBHBIX BEIIECTB. MeXaHU3Mbl yBeNU4eHHs He(hTeOoTAauH.
BnyrtpunnactoBoe ropenue. Pacnpeaenenue reMeparypHbIX 30H.

Ompenenenne ko3 puIMeHTa OXBaTa I1acTa Bo3aeicTereM. [lapamMeTpsl, Biusionye Ha Koo GUIUEHT oXBaTa.
Pa3paborka HedTerazoBsIx MecTopokaeHuH. [TpoOIeMbl KOMIIOHEHTOOTHAYH.

[puHMIBI pa3paboTKu HedTEra30KOHEHCATHBIX MECTOPOXKICHHUH.

Pa3paborka kapOOHATHBIX KOIIEKTOPOB C MPUMEHCHUEM 3aBOJIHEHUSL.

ITpoueccsl cMENIMBAIOLIETOCS U HECMEIIMBAIOLIETOCS BHITECHEHUS.

Bomorasosoe Bo3aerictBue. OcCOOEHHOCTH METOA.

PasykpymnHeHHe SKCIUTyaTaI[FIOHHBIX 00BEKTOB KaK METOJ YBEJIMUCHHS He(TEOTHauN.

daxkropsl, BausIoNMe Ha 3P (HEKTUBHOCTD MPOLECCa 3aBOAHEHHUS.

Pexxnmsl mnactoB. Onpenenenne u KiaccuuKanus.

Mogzens HenopIIHEBOro BeITeCHEHUs HehTr Bonoi. Citydaii paHee 3aBOAHEHHOTO IUIACTA.

Pexxum pacTBOpEHHOTro rasa.

Pemenne cucrems! ypapHennit bakim-JIeseperta. OnpeneneHne MoaoKeHns pPOHTa BEITECHEHHSI.

BBoa HedTIHOrO MECTOPOXKAECHUS B pa3paboTKy. OCHOBHBIE JTAlbl U UX XapaKTEPUCTHKA.

I'paBuTanmonHslit pexxuM. PT — muarpamMmma He(TIHOTO MECTOPOXKICHUS ISl PA3IMIHBIX YCIOBUH pa3paboTKy.
OcobOeHHOCTH MPOSIBIEHUS YIIPYTroBoJOHAaOpHOro pexxuMa. [Ipuanuns! Jroamens.

CucreMma ypasHeHuil baknu-JleBeperra. Y cioBus ydera KalnuUIIPHBIX CUIL

®akTopsl, BIUAIONIME Ha BEIMUUHY Ko duunenTa BorrecHeHus. OcOOEHHOCTH pa3paboTKH BOLOHE(PTAHBIX 30H.
Mogzenu BbITECHEHUS.

Bub nposiBIIeHHS YIPYTOro pekKuMa.

Pacuer TexHONOrH4YeCKUX MOKa3aTelel pexxuMa pacTBOPEHHOTO rasa.

BriBoz ypaBHEHUS HEpa3pHIBHOCTH BOTHON (ha3bl.

Br160p 00bekTa pa3paboTKy.

Mozens HEMOPUTHEBOTO BBITECHEHUS! HE()TH BOIIOH.

Bunbl nposiBieHNs ynpyroro pexxuma.

Cucrema ypaBHeHnuit baknu-JleBeperra.

Oyuxuus baknn-Jleseperra. Bun dyHKImm, XapakTepHble TOUKH, GU3NIECCKUN CMBICIL.

MeTo/bl pacueTa TEXHOJIOTMYECKHX TT0Ka3aTeseil pa3paboTKU ¢ MCIIOIb30BaHNEM XapaKTepUCTUK BhITecHeHHs . [IpruMepbl




HCIIOJIb30BaHUA. rpaHI/IHLI TMPUMEHCHUA.

5.2. Tembl NHCBMEHHBIX PadoOT

He npexycMoTpeHEI

5.3. OueHouHbIE CpeaCTBA

BBIIIOJIHCHUE MTPAKTHYCCKUX U CaMOCTOATEIBHBIX padot (MY B [Ipunoxennn)

5.4. [lepeyeHb BHIOB OLIEHOYHBIX CPEJCTB

JlaGoparopHblie paboTHI

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHAs JIMTEpaTypa

ABTOpBIL, COCTaBUTEIN

3arjaBue

H3znaTenbcTBO, IO

JI1.1 |Maptromes [I. A., DKcIuTyaTamus U 00CIyKHuBaHUue 00BEKTOB JOOBIIU HE(DTH U WNuda-Umkenepus, 2024
Jlexomues A. B. raza: yueOHUK
JI1.2 | Terensmun B.B. Hedrerazosoe neno. [Tonnsii kypc. Tom 2: yueOHUK Wnda-Umxkenepus, 2024
J1.3 [Mycun M. M., Pa3paboTka HETAHBIX MECTOPOXKACHHUN: YIeOHUK Wnda-Nmxenepus, 2024
Jlumaes A. A.,
Xucamos P. C.
JI1.4 | Terensmun B.B. Hedrerazosoe meno. [Tonusnii kype. Tom 1: yaeOHUK Wnda-Nmxenepus, 2024
6.1.2. JlonoJiHMTEIbHASA JIUTEPATYpa
ABTOpBI, COCTaBUTEIN 3aryaBue WznarenscTBO, rof
JI2.1 | dpsuyk U. A., Pa3paboTka He(TIHBIX MECTOPOXKICHUH Ha IMO3MHEH CTaIUH MTPH Hpsuyk U. A., Carurtos . K,
Caruros /I. K. 3aBOHEHHU: Y4eOHOE mocooue 2023
JI2.2 | Jlamenko A. A. HedrerazonpomeicioBoe obopyaoBanue: yaeOHOe Tocodme WNnda-Umkenepus, 2022
JI2.3 | ®unumonosa U. B., CoBpeMEHHOE COCTOSHHE M IEPCTICKTUBEI PA3BUTHS HEPTIHOM ®unumonosa U. B., Hemos B.
Hewmos B. 10., MIPOMBILIUIEHHOCTH Poccuu: nonrocpouHble TEHACHIUN U 10., IIpoBopnas U. B.,
IIpoBopnas U. B., 3aKOHOMEPHOCTH Pa3BUTHSA: ydeOHOE mocooue Mumennn M. B., Komapoga A.
Mumenun M. B., B., Ky3ueunosa E. A., KoxxeBun
Komaposa A. B., B. ., HoBukos A. 10., 2023
Kysnenosa E. A.,
Koxxerun B. 1.,
Hosuxos A. 1O.
J12.4 | Kopmak A A. Hcropus HedTerasoBoro aena: yaeOHUK Wnda-Nmxenepus, 2022
6.1.3. MeTtoquueckue pa3padoTku
ABTOpBIL, COCTaBUTEIN 3aryaBue W3narenscTBO, rox
JI3.1 |Capanua A. B. , OCHOBBI PU3MKH TUIACTA: yUeOHOE TTocobue TroMeHCKUI1 MHTy CTpHAIIbHBIHI
Jlepuruna E. E. yHHUBepcHTeT (OBIBIINI
TroMeHCcKul TOCy1apCTBEHHBIN
HedTera3oBbIil yHUBEPCHTET),
2018
JI3.2 | bessepxas E. B., OCHOBBI Pa3pabOTKH U IKCILTyaTaMH He(hTeTa30BhIX Cubupckuii GpeaepanbHbIH
Mopozosa E. JI., MECTOPOXKICHUH: yueOHoe rmocodue yHHBepcuteT, 2019
Bunnuenko T. H.,
Hyxaes M. T., Azees
A A
JI3.3 | bopmes B. ., Pacuér u mpoekTupoBanrue 0OBEKTOB He(TETra30BOM OTpaciu: TaMOOBCKHIA TOCYAapCTBEHHBIH
IIpomros M. A. yueOHoe mocobue TEXHUUYECKUI YHUBEPCUTET,
2020
6.3.1 IlepeyeHnn nporpaMMHOro odecrneveHust
6.3.1.1 | Office Professional
Plus 2019
6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | DnexTponHO-OMbIHOTEeYHas crucTeMa «Kumxknelid lom YauBepcureta» ("bubmnoTex")
6.3.2.2 | DnekTpoHHO-OMOIMOTEeYHAs cucTtema "JlaHp"
Hoctyn k kKomiekusam 3nekTporHbix u3nanuii ObC "Uznarenscto "Jlanp"
6.3.2.3 | ba3a maHHBIX HAYYHBIX AIEKTPOHHBIX KypHaoB "eLibrary"
6.3.2.4 | MexxnynaporHas pedeparuBHas 6a3a nanabix "Web of Science Core Collection"




6.3.2.5

Bbaza manubix n3garenncrsa Elsevier

6.3.2.6

Baza maHHBIX H3MaTenBCTBA Springer

6.3.2.7

IMomHoTeKcTOBas 6a3a MaHHEIX )KypHAaIoB "Nature Journals"

6.3.2.8

ba3a maHHBIX Hay4HBIX TPOTOKOJIOB "Springer Nature Experiments"

6.3.2.9

ba3a maHHBIX B 007acTH HHXUHUPUHTA "Springer Materials "
Hocryn k nH(GOPMAaIOHHOH crcTeMe « ENIHOE OKHO TOCTYyTa K 00pa3oBaTeNIbHBIM Pecypcam»
http://window.edu.ru/

6.3.2.1 | PedeparuBHas 6a3a naHHbIX 1o Maremaruke "zbMATH"

0

6.3.2.1 | ba3a manHBIX B obacTi HaHOTeXHONOrUi "Nano Database"

1

6.3.2.1 | MexxnynapomaHast 6a3a qJaHHBIX pedeparoB U nuTHpoBaHus "Scopus"

2

6.3.2.1 | MexxnyHapomHasi Hay4Hast 0a3a JaHHBIX U3natenscTa "Wiley"

3

6.3.2.1 | MudopmanmonHas cucrema « EmuHOEe OKHO JOCTyIa K 00pa30BaTeIbHBIM Pecypcam»
4

6.3.2.1 | ®enepanbHblil moptan «Poccuiickoe oOpa3oBaHuey

5

6.3.2.1 | Ananiutudeckas 6asa IaHHBIX 1O cTpaHaM U otpacism «Ilommpeny

6

6.3.2.1 | UadopmannoHHO-aHATUTHIECKHUH TIeHTp "Munepar”

7

6.3.2.1 | CereBoe m3nanne «Hedrerazosoe nemo» (Open journal systems)

8

6.3.2.1 | 3onoronodeiua. I'eonorus, ropHoe Aei10, METAJUTyprusi, oOorameHue, KOHCaITUHT
9

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

Aynuropust Haznauenwue OcHarienue |

Bupg
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Aynuropust 1Jis1 IpOBEACHUS
Y4eOHBIX 3aHATHIHA
JIEKIIMOHHOT'O M CEMUHAPCKOT0
TUTIOB, TPYTIOBBIX U
WHIUBUAYAIBHBIX
KOHCYJbTALIUN, TEKYIIIETO
KOHTPOJISI i TIPOMEKYTOUHOH/
HUTOTI'OBOM aTTECTAllUM, B TOM
YHCIIe ISl OPraHu3aIuu
MPaKTHYECKON MOJTOTOBKU
00yJaronxcs

Crenuanus3upoBaHHast MeOensb:
Habop y4eOHOM Mebemu Ha,
CTOJI MPENOAABATENbCKUH;
CTYJ IIPENOJABaTENIbCKUY;
KOMIIIIEKT 000pYA0BaHUS AT
JIEMOHCTPAILH NPE3EHTALUH 1
BUJICOKOH(EPEHIINH;

JIOCKA MHTEpaKTUBHAS;

JI0CKa MEeJI0oBas;

9KpaH;

mxad i yaeOHo-
METOJUYECKOMN TUTepaTyphl;
Hacrennsble HarnsaaHele
rpaduveckue mocoowus;
TpubyHa;

Hoyt6yk Intel Core i3 2.5 GHz,
4 T'b O3Y, IIpoextop BENQ.
HoyTt0yx ¢ BO3MOXXHOCTBIO
MOAKITIOYEHUS K CETH
«HTepHeT» U oOecrieueHrneM
JIOCTyIa K JIEKTPOHHON
uH(pOpPMAIOHHO-
00pa30BaTeNbHON Cpefe.

5-10

Aynuropust U1 IPOBEACHUS
Y4eOHBIX 3aHATHHA
CEeMUHAPCKOr0 THIIA,
TPYMIOBBIX U
WHIIBHIYaJTbHBIX
KOHCYJIbTaLU, TEKYILIErO
KOHTPOJISL M IPOMEKYTOUHOMH/
WUTOTOBOM aTTECTalluy, B TOM
YHCciIe T OpraHU3aIiuH
MPaKTUIECKOH MOATOTOBKU
o0y4Jaroumxcs

KomnbroTepHble cTONbI
00yJaroIuxcs ¢
HEepPCOHANBEHBIMH
KOMITBIOTEpaMH,
BO3MO)KHOCTBIO TTOIKITIOUCHHUS
k cetu «MHTEpHET» N
obecreueHneM JoCTyna K
ANIEKTPOHHOIH HHPOPMAIOHHO
-00pazoBaTeNbHOI cpexe
JIULEH3HUATa, YCTaHOBIICHBI
JIULIEH3MOHHBIE TTPOrPaMMBI
JUTS TIPOBEJICHUS ITPAKTHYCCKUX
3aHATHH 10 JUCIUTUINHAM
CrelHaTn3alimg;

Crynbsi 00y9alomuXcs;
[TuceMeHHBIH cTON
Hearornaeckoro paboTHHKA,
CryJ negaroru4eckoro
paboTHUKA;

Cremnmax 1 yaeOHO-
METOANYECKUX MaTEepPHUaoB, B
TOM 4YHCIIe Y4eOHO-HATISAHBIX
I10CO0Hi;
MHorodyHKIIHOHATEHOE
YCTPOICTBO (IPUHTEP, CKAHED,
KCEpOKC);

WuTepakTuBHAs 10CKA;
MynpTUMEIUAHBIN TPOEKTOD;
O6opynoBanue amst
TEOXUMHYECKUX NCCIICIOBAHUH
(aHanm3aTopsl,
peHTreHo(IyopeceHTHBIE
aHaJIM3aToOphl, CIIEKTPOMETPHI,
000opyIoBaHuE IS
Te0XUMUYECKON pa3BelKH,
reoXuMHYecKast 1abopaTopus,
TIPUOOPHI TS ONIpeIeTeHIS
BJI&KHOCTH);

JocTtyn K HHTEpHET,
OecrpoBoaHas ceth WiFi 18
kommbioTepoB Intel® Core™ i5
-3330 CPU 3 GHz, 8 I'b O3V,
ITpoexrop BENQ ", Win 7,
Office 2010.
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Aynuropust 1Jis1 IpOBEACHUS
Y4eOHBIX 3aHATHIHA
JIEKIIMOHHOT'O M CEMUHAPCKOT0
TUTIOB, TPYTIOBBIX U
WHIUBUAYAIBHBIX
KOHCYJbTALIUN, TEKYIIIETO
KOHTPOJISI i TIPOMEKYTOUHOH/
HUTOTI'OBOM aTTECTAllUM, B TOM
YHCIIe ISl OPraHu3aIuu
MPaKTHYECKON MOJTOTOBKU
00yJaronxcs

[TuceMeHHBIN cTON
oOyuJatolerocs;

Cryn obygaromerocs;
[TuceMeHHBIN cTON
00y4Yaromerocs ¢
OrpaHUYEHHBIMU
BO3MO)KHOCTSIMH 37I0POBBS;
Cryn obyuaromierocs ¢
OrpaHUYEHHBIMU
BO3MO)KHOCTSIMH 37I0POBBS;
Pabouee MecTo mpenogaBaTems
(crom, cTyn);

WnTepakTuBHas 10CKa;
MynbTuMe IUIHBII IPOEKTOP;
JlocTyn K HHTEpHeET,
6ecrpoBoaHas cetb WiFi
Intel® Core™ i5-3330 CPU 3
GHz, 8 I'b O3V, [IpoekTop
BENQ ", Win 7, Office 2010.
HoyTtOyku ¢ BO3MOKHOCTBIO
TIOIKITFOYCHUS K CETH
«HTepHET» U 00EcTIeueHueM
JIOCTyHa K 3JIEKTPOHHOMN
nH(pOpPMaIOHHO-
00pazoBaTenpHOI cpee
JIULIEH3UATA.

5-33

Aynuropust Uil IpOBEACHUS
Y4EOHBIX 3aHATHHA
CEeMHUHAPCKOT0 THIIA,
TPYMIOBBIX U
WUHMBUAYAJIBHBIX
KOHCYJIbTAaLU, TEKYIIErO
KOHTPOJISL I TIPOMEXKYTOUHOH/
WUTOTOBOM aTTECTalluy, B TOM
YHCciIe T OpraHU3aliuH
MPaKTUIECKOH MOATOTOBKH U
CaMOCTOSATENbHON paboThI
00yJaronuxcs

Habop yueOHOM Mebemu:

CTYJI TIPETOIaBATENbCKHIA;
CTOJI MMPENOAABaTENbCKUH;
JIOCKa MarHUTHO-MapKepHasi;,
JIOCKa MeJI0oBas;,

9KpaH MyJIbTUMEIUIHbII
Pa3IBUKHOM;

TyM0a ¢ paKOBUHOM, CTEILIaX
JUTSL XpaHEHHS JIADOPaTOPHOro
000pyIoBaHus;

MoH00s0k0B Enigma Venus;
MPOEKTOP;

IMTpubops! 115 MpoBeReHNS
ombIToB: ITprbop ogHOOCHOTO
ckatus ¢ koMmmiekcom ACHUC;
[Tpubdop KOMIPECCHOHHBII ¢
komruiekcom ACHUC;

[Tpubop KOMIPECCHOHHBIN C
kommuiekcom ACHUC;

IMpubop s ncnpITaHuit
MIAPUKOBBIM IITAMIIOM C
komiuiekcom ACHC;
XonommnbHEIN mKad Premier;
Kamepa xononmisaas Polair;
YeTpolicTBO A1 NOATOTOBKU
00pasIoB;

MarmyHa XOIoquIbHAS
MoHOO104Has1 Polair;

B ayAUTOPHH Pa3BepHyTa
MPOBOJHAS CETh JJIS IOCTYTIa B
HUHTEpHET.
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Aynuropus st ITucbMeHHBIN CTON
CaMOCTOSITEIILHOH paboThI obyu4arolerocs;
00yJaroIuXxcsl. Cryn oOyJarorerocs;

ITucsMeHHBI cTON
00y4Yaromerocs ¢
OrpaHU4EHHBIMU
BO3MO)KHOCTSIMH 37I0POBBS;
Cryn obyuaromierocs ¢
OrpaHU4EHHBIMU
BO3MO)KHOCTSIMH 37I0POBBS;
Pabouee MecTo mpenogaBaTems
(crom, cTyn);

CTOJIBI JTADOPATOPHBIC;

JIOCKa MarHUTHO-MapKepHas;
TyMOBI JIS1 XpaHEHUS
71a00paToOpHOro 00OPyJOBaHMS;
mKaQbl U XpaHSHHS
71a60paTOPHOrO 000PYyIOBAHNS,
MYJIbTUMEIUIHBIN 3KpaH;,
MEPCOHANBHBII KOMIBIOTED;
Momnurop;

IMTpubops! 115 MpoBeAeHHUS
OITBITOB:

KIIP;

KIIC;

[Tpu6op OxHoOCHOTO
PACTSHKEHHUS/CKATHS C
komruiekcom ACHC;

IMpubop TpexocHOTro cxKATHS C
kommuiekcom ACHUC;
CuBuroBoii mprbop ¢
komruiekcom ACHC;
Komnpeccuonnsiii mpubop ¢
kommuiekcom ACHUC;

[Mpubop ¢puIBTPanOHHEII ¢
komiuiekcom ACHC;

ITpubop Mopo3HOro myueHus ¢
komruiekcom ACHUC;

ITpubop npenBapuUTETLHOTO
YIJIOTHEHHUS;

ITpuGop AJ1st MOArOTOBKU
00pa3os;

Komnpeccop macisHblii;
JlerasaTop >KUIKOCTH;
XONOMUITBHEIN IKad premier;
OnexTpoHarpeBaTeNbHas ITHTA
supra;

Juctunnstop;

CymmnbHBIH mKag;

Becs! mabopaTopHbIe
3NIEKTPOHHBIE;

B ay/INTOPHH Pa3BEepHyTa
MIPOBOJHAS CETh AJIS JOCTYIIa B
UHTEpHET.

HoyTOyxu ¢ BO3MOXXHOCTBIO
TIOIKITFOYECHUS K CETH
«MHTepHeT» U obecreueHneM
JIOCTYTIA K DNIEKTPOHHOM
nH(pOPMaIOHHO-
00pa3oBaTeNLHOM cpee.

8. METOJANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS ITO OCBOEHUMIO JUCHUTITIMHBI (MO YJIS)

Meroandeckue yka3zaHus K AUCHUIUTHHE "OCHOBBI pa3pabOTKH 1 SKCIUTyaTaluy He(YTSIHBIX MECTOPOKACHIH" BKITIOYAOT B ceOs:
1. MeToanueckue yka3aHus Uil 00y4aloUINXcs IO OpraHu3aluy y4eOHOH NesTeTbHOCTH.

2. Meronuyeckue yKazaHus O OpraHU3allil CaMOCTOATEIbHOH pabOTEI.

3. Metoauueckne yKka3aHHs 110 IPOBEICHUIO IIPOBEPOYHBIX PA0OT B XOJIE N3YIECHUS UCIIUTUINHEL.




