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IIpexucioBue

1. IlporpamMma pazpaboTana B COOTBETCTBUU ¢ TpeboBaHusMu DeneparsHOro 3aKOHA OT
27.12.2012 1. Ne 273-®3 «0O6 obpazoBanmu B Poccuiickoit Demepanumy», (erepaisHOro
rOCyIapCTBEHHOIO 00pa3oBaTENbHOrO CTaHaapTa Beicmero obpaszoBanums (OI'OC BO) mo
HanpaBIeHUIO MOAroToBKM (cmenumansHoctd) 21.03.01 HedrerazoBoe memo yTBEp:KIEHHOIO
npukazoM MunoOprayku PO Ne 96 ot 9.02.2018 rona.

2. PazpaboTuuk(m):

- W O.H. buprokosa

(yueHas cTeneHsb, yyeHOe 3BaHHE) (momrfiace) (H. O. damunus)

3. CornacoBaHo pyKOBOAUTENEM OOpa30OBaTENbHOW MPOrPaMMBl IO HAIPABIEHHIO
noaroroBku 21.03.01 Hedrerazosoe neno

KaHJI. Teorp. HayK H.O. UrenbaeBa

(yueHast CTeneHs, yueHoe 3BaHue) Wé{xﬁucs) (U. O. damunus)

4. YTBepxaaro:

Jupexrop MHI /2%/ B.U. 3enenckuii

(DOWKHOCTB) B (moanuce) / (M. O. damunus)



1 Iles1sb 0CBOEHHUS U CIHILTHHBI

[{enpr0 OCBOCHUS JUCIUAILIUHEI SIBIISICTCS
KOMIICTeHIINM, HalpaBJIeHHBIX Ha Ipruodpere
Pa3IMYHBIX  TEXHOJOTMYECKHX  IIPOIECCOB

OCBOEHHUE 00yUJaIOMUMUCS MTPO(ECCHOHATEHBIX
HAE 3HAHUM ¥ HABBIKOBII0 IIPUMEHEHUIO
NOOBIMM  YIJIEBOAOPONHOTO  CHIPbS  Ha

OCHOBC HOPMATHUBHBIX IIPABOBLIX dAKTOB Poccuiickoit (Denepaunm

2 MecTo nucunminael B crpykrype OIIOII

,HI/ICIII/IHJII/IHa OTHOCHUTCSI K BapHaTUBHO

i yvactu Onoka bl yueGHOro miama, MOZyJb

OKcIUTyaTanus ¥ 00CITy>)KuBaHue 00BEKTOB JOOBIYH HEPTH.

3 ®opmupyemMble KOMIETEHIHH 00yJIaromerocs

IInanupyemsle pe3ynsraTsl ocBoeHus OIIOIT
(KOMIIETeHLIMH), TOCTHKEHHE KOTOPBIX
obecrneynBaeT JUCUUIUIHHA

ITnanupyemsble pe3yabpTaThl (COOTHECEHHBIE C
YCTaHOBJIEHHBIMH UHIUKATOPaMH JOCTIKEHHUS

Ko

COICPKaHUE KOMIIETEHIIUH
KOMIICTCHLIMH

KOMITETESHLIN)

Cnoco6eH OCyIIEeCTBIIATh
OpraHu3aluio paboT MO MOBBILIEHHIO
3¢ dexTUBHOCTH Mporecca JOObUH
YTIE€BOIOPOIHOIO CHIPhS

[IK-3.1 3. MeTo 161 ONTUMH3AIUE CHCTEMEI
IUIACT - CKBXXMHA - IIOTPYKHOE HACOCHOE
o6opynoBaHue - cucreMa coopa MpOoayKIHK
[IK-3.1 V. [Ipou3BoAUTE KOPPEKTUPOBKY
MEPOIIPUATHUH IO ONTHMHU3AINH JOOBIYH
YTIIE€BOJIOPOTHOTO CHIPhS

IIK-3.1 B. Onrirom dopMupoBanus
IIPEJIOKEHUHN 110 ONTHMHM3AIMH CHCTEMBI
IIJIacT - CKBXXKHHA - ITOTPYKHOE HACOCHOE
obopynoBaHue - cucTeMa cOopa IMPOAYKIIUU
[IK-3.2 3. MeToib! OIleHKH ITOKa3aTeleit
SKCILTyaTaIlldd CKBOKUH

[IK-3.2 V. AHamu3upoBaTh TEXHOJIOTHYECKUE
[IOKa3aTelnu pabOThl CKBAXKUH ’
IIK-3.2 B. HaBblkamu aHam3a JUHAMHAKA
JNOOBIYY YIJIEBOJOPOIHOTO CHIPhS

4 CTpyKTypa H cofep:KaHUue JUCHUILTHHBI

Ob6mas TPYAOEMKOCTh JUCHUIINIMHEI COCTABIIACT

6 3a4eTHBIX enuHuIEl 216 yacos.

TpynoemMKocTs Mo BUIaM
yaeOHOH paboThI, yac -
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8 cemecmp
Beenenmue. cobecenos
I'eonoro-pusnyueckas AHVE
1 | xapakTepHCTHKa  MECTOPOXICHUHA 4 5 16 | IIK-3 | pedepar,
HedTH U raza. Komrekrops!r HehTu u KOHTPOJIbH
rasa, HX XapaKTEPHCTHKA (THIBI . pabora




KOJIJIEKTOPOB, IIOPUCTOCTb,
IIPOHUIIAEMOCTB). OS¢ dexTrBHAL
TONMIIMHA  IUIACTa,  IOKPBIIIKH,
OPUPOIHBIA pe3epByap, JIOBYIIKH,
KnaccuuKanus 3aexel, OCHOBHBIE
cBoiicTtBa YB.

Onenka 3amacoB HEPTIHBIX

MECTOPOXKICHUN
Pexxumpl  paspaboTkm  3ajiexeit
HedTH.

ITnacToBbIe peXXUMBI HEQTAHBIX U
ra30BBIX 3aJIeKeH (BOJOHAIIOPHBII

PEXHUM, Ta30HAIIOPHBINA PEXUM, cobecenos
aHue
PEXUM PacTBOPEHHOTO rasa, 16 | IK3 | pedepar,
TPaBUTALMOHHBIA PEXUM). ROBTpOER
VckyccTBEHHO BOJIOHAITOPHBIN ast pabota
pexxuM. XapaKTepucTUKa
IIJJACTOBOT'O JIaBJICHUS IIPH
€CTECTBEHHBIX PeXUMax pa3paboTKu
He(DTIHBIX 3aJISKEH.
Cucrembl pa3paGoTKl 3ajiexeid
HeTH. cobecenos
aHue
OOBexT pa3paboTKd W OCHOBHEIE 1§ | s | b
IIPUHITUIIBL MX BBIIEICHUS. KOHTPOILH
Craguu pa3paboTku HeTSIHBIX as pa6ota
MECTOPOXKICHUII.
OcHoBHBIE MOKa3aTeJH
pa3padoTKu HeQTAHBIX
MECTOPOKAEHHI1.
XapakTepucTruKa QOHIa CKBaXHH,
KaTeropuy CKBAXKKH, cobeceios
) HHUE
9KCIUTYyaTAIlMOHHBIN (OHI CKBOKUH, 8 | tigs pez);; .
KapThl TEKYIIETr0 ¥ HaKOIJIEHHOTO KOETPONBE
COCTOSIHHS pa3paboTku, rpadhuKu as pa6ota
pa3paboTku He(TIHBIX
MECTOPOXKIACHUH, KapThI TEKYIIUX U
HaKOIUIEHHEIX 0TO0opoB. [TmactoBoe
JaBJIEHHUE, KapThl n300ap.
IIpoexTHpoBanue pa3padoTku
MeCTOpOKAeHHi, IOArOTOBKAa K
JKCILTyaTalUuH " OCBOEHHIO .
HeTAHBIX MeCTOP OKIEHUIA. aHme
Bunbr npoeKTHEIX padoT IO CTagusIM 16 IIK-3 | pedepar,
pa3paboTKu MEeCTOPOXKICHUH, KOHTPOJIbH
ucxoaHas HHGOpPMAIH UL A R
COCTaBJICHUS IIPOCKTHBIX
JIOKYMEHTOB.
AHaym3 pa3paboTkn R —
MeCTOPOKAeHHUSI. aHue
comocTaBieHue GpaKTHIeCKuX 16 | TIIK-3 | pedepar,
Ioxasateneil pa3paboTku ¢ KOHTpOJIbH
as paboTta

JAHHBIMH [TPOEKTA, IPEABIIYIIETO




aHaJIN3a, BEISICHEHHE IPUYUH
H3MEHEHMsI KKIO0r0 IoKa3aTes,
BEISIBJICHHE B3aUMOCBSI3H U BIIUSTHUS
OCHOBHBIX (pakTOpoB. AHANMU3
TEXHOJOTHYECKHUX IT0Ka3aTesen
pa3paboTkH (10 MECTOPOKICHHUIO,
OTZIENBEHBIM 00BEKTaM U y4acTKaM).
AHanu3 COCTOSIHUS TEXHUKU
JIOOBIYH:

KonTpoas 32 Tekymeii
pa3paboTKoii HepTAHBIX
MecCTOopo:kaeHui. Perymupopanue
paspaboTku 3anexeit HeQTH.
OcobeHHOCTH pa3pabOTKHU 3ayIexKeit
He(TH Ha 3aBEPIIAIONTIX CTAIUIX

11

IIK-3

cobecenoB
aHue
pedepar,
KOHTPOJIbH
ast pabora

OcHoOBHBIE 321a4H U COJIEPKAHIE
aBTOPCKOIo HaJ30pa 3a
pa3paboTKoii HepTAHBIX
MecTOpoXXaeHuH. MeponpusiTus 1o
6e3omacHOMy BeIEHUIO pabor,

8 | panMOHaIFHOMY HCIIOJNB30BAHHIO
Heqp, o0ecniedeHuIo TpeOOBaHUM B
o6acTi oXpaHsl HeJlp IIpH
pa3paboTke HePTIHBIX
MECTOPOXKIAECHUM

10

I1K-3

cobecenos
aHue

KOHTPOJIbH

as pabora

HUTOI'O

32

40

117

5 Obpa3oBaTenbHBIe TEXHOJIOTHH, HCIOJAb3yeMble IIPH Pa3JIAYHBIX BHIAX Y4eOHOM

padoThI

Ne temsI OOpazoBaTenpHas TEXHOJIOTHSL

1 Y1paBisieMsl JUCKYCCHsI

Paz00p KOHKPETHBIX CUTyaluit

YHpaBHﬂeMH JUCKYCCHUA

YrpasiseMs TUCKYCCHUs

Pa360p KOHKPETHBIX CUTyalluit

praBJISICMH JUCKYCCHUA

Pa360p KOHKPETHBIX CUTyaluit

Paz00p KOHKPETHBIX CUTyanuit

RNQA| A\ |[P=|—= [N W

Yrpasnsems: JUCKYCCHS

6 Meroanuyeckne yKa3aHus s 00y4alomuXxcs M0 0CBOEHHIO (U CHUILIHHBI
OneKkTpoHHO-MHGOPMaNMOHHAsT  00pa3oBaTebHAS

IIpe€acCTaBJICHA

JIMYHBIM

KaOMHETOM, PacIOJIOXEHHBIM IO cchUIKe https://itport.ugrasu.ru, 37eKTpOHHON GHOIMOTEYHON
cucteMmoir  https://lib.ugrasu.ru, smexTpoHHBIM KaTamoroM Haywnoit OuGnuoreku IOI'Y
https://irbis.ugrasu.ru u cucreMoil mucraHuHOHHOro o0yduenuss Moodle, pacmonoXeHHON IIO

cceuike http://eluniver.ugrasu.ru.

Meromuueckue ykasaHuMs AN oOydalommxcs W3 4Yuclia WHBAMIOB u jul ¢ OB3 B
JOCTYIHOM Ul HUX (popMe IpeACTaBICHEI B JIIEKTPOHHOM BHjE B cucteMe Moodle 1o cchuike

http://eluniver.ugrasu.ru.




6.1 MeToan4yeckue yKa3aHus K 3aHATHSM JEKIMOHHOT0 THIIA

Hamucanme koHCIeKTa JEKIUH: KpaTKO, CXEMATHYHO, IOCIEIOBaTeNbHO (UKCUPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOIIEHHUS; ITOMEYaTh BAXXHBIE MBICIH,
BBIIEJIATh KIJIIOUEBBIE CJIOBA, TEPMHHBEL. IIpoBepka TEpPMHUHOB, IOHATHH C IOMOUIBIO
SHIIMKJIONENH, CcIoBapel, CIOPaBOYHUKOB C BEIIUCBIBAHMEM TOJKOBAaHHM B TeTpaib.
OO603Ha4uTh BOIPOCH], TEPMHUHBI, MaTepuall, KOTOPHIA BBI3BIBAET TPYQHOCTH, IIOMETUTH H
IIOIBITaTECSl HAUTH OTBET B PEKOMEHAYyEMOH NHuTeparype. Eciu caMOCTOSATENBPHO HE ymaeTcs
pazobpaThcsi B Marepuale, HeoOXoauMo c(hHOpMYIHpPOBAaThH BOIPOC M 3aJaTh €ro HaydHO-
nefarorndeckoMy paboTHHKY Ha IPAaKTUYECKOM 3aHSTHH.

6.2 Meroau4yeckne yKa3aHus K NPAKTHYECKHUM 3aHATHIM

Ilenpr0 NpPaKTHYECKWX 3aHATHM SBJSIETCS 3aKpEIUICHUE TEOPETHYECKUX 3HAHUA U
npruoOpeTeHne IPaKTUYeCKUX YMEHHUH U HaBBIKOB. MeToaudyecKue pPeKOMEHAINH 10 KaIou
IPaKTU4eCKOH paboTe HMEIOT TEOPETHYECKYI0 4YacTh, ITOATOTOBICHHYIO OTHETIBHO, WIH
yKa3aHUe Ha UCTOYHUK, HEOOXOMUMBIN AT IOATOTOBKU K COOTBETCTBYIOIIEMY NPAKTHYECKOMY
3aHATHIO, C HEOOXOIUMBIMHU JUISL BEIIOTHEHUS paboThl GOpMyIaMu, MOSCHEHUSIMH, TaOIHIAMH U
rpapukamMy; aJropuTM BBIIOJHEHHS 3adaHuil. [IpakTHdeckue 3alaHus COYETAIOTCI C
TEOPETHYECKMMH 3HAHMAMU. I[poBeNeHHIO IPaKTHUECKOr0 3aHATHS KaK IPaBUIO IPEIIIECTBYET
camocTrosTensHas paboTa obydaromerocs.

6.3 MeToan4yeckue yKa3aHHsI K CAMOCTOSITEILHOM padoTe

B pamkax camocCTOATENbHOM paboTEl OOydaromuiicss 3HAKOMHTCS C pabodyeit
oporpamMMoil, ocoboe BHHMMaHHME MIOJDKHO YIENAThCS LENsAM M 3ajadaM, CTPYKType H
COJIEPXKaHHUIO JUCIHUIUIMHBI. AHATU3UPYETCS KOHCIEKT JIEKIIMH, BEIETCSA IOJrOTOBKA OTBETOB K
KOHTPOJBHBEIM BOIIpOCAaM, IIPOCMAaTPUBAETCs pPEKOMEHIyeMasl JIUTeparypa, HCIOIb3YIOTCS
ayZMo-BHJIEO3ANKCH 10 33JJaHHOH TeMe, peIIaoTCs pacyeTHO-rpadUIecKre 3aIaHusl, 3a1aud 10
ITOPUTMY U Jp.

6.4 MeToan4yeckue yKa3aHHs K KOHTPOJIbHOI padore

B xoHTpOIBEHOM paboTe pacKphIBalOTCS ONPENeICHHbBIE YCIOBHEM BOIPOCHL. McXonHpIMu
JAHHBIMH U BBIIOJHEHUS KOHTPOJBHOW pabOTBl MOTYT CIY)XHUTh YYeOHUKH W y4eOHBIE
1oco6us, pe3yspTaThl UCCIENOBaHUN U Ap. 3aBeplIeHHas KOHTpOJIbHas pabora, ohopMIIeHHAsS
JOJDKHBIM 00pa3oM, IOANMCEIBAETCS OOydYaromuMcs Ha THTYJIBHOM JIUCTE€ M CHACTCS IS
IPOBEPKM HAy4YHO-TIIEJAaroruyeckoMy paboTHuky. Cpok caauyd KOHTPOJBHOM  paboThI
OIIpENENIAETCS B COOTBETCTBHH C Y4EOHBIM IJIAHOM U JOBOAUTCS JIO CBEICHIUSI 00 yJAFOIIHXCS.

7 @oHA ONEHOYHBIX CpPeICTB [JIs TeKymero KOHTPOJsA YCIeBAeMOCTH,
NPOMEKYTOYHOH ATTECTAIMH N0 UTOraM OCBOEHHUSI NHCHUILIUHBI, Y4e0HO-METOqUYECKOEe
of0ecrneyeHne caMOCTOATEILHOH padoThHI 00yJaromuxcs

IIpomexxyTogHas aTTecTanys oOydaromUXCsl IPOMU3BOAMTCS B JUCKPETHBIE BPEMEHHBIE
untepBasnel HIIP, obecneumBaromuMu peanusanyuio AWCHUIUIMHEI B (opMe 3K3ameHa B 8
CeMecTpe.

OO6y4eHre M KOHTPOJIb OOYYarOIUXCs W3 YUCIIa WHBAJIUAOB W JIUI C OTpaHHYCHHBIMU
BO3MOXHOCTSIMH  37I0pPOBbSI IIpM HEOOXOMUMOCTH OCYIIECTBIIIETCS C  HCIOJB30BAHHEM
CIIEUATBHBIX METONOB OOydYeHMsS M AWAAKTHYECKHX MaTepHalIOB, COCTABIEHHBIX C YYETOM
0COOEHHOCTEH ICUXO()HU3UYECKOTO PA3BUTHUS, MHAWBUAYAILHBIX BO3MOXKHOCTEH M COCTOSHHS
3I0POBBS TaKuX oOydarommuxcs (00yJaromerocs).

V4eOHO-METOAMYIECKHE MaTepHabl IS CaMOCTOSTEIbHOM paboThl 00YJaromuXcs W3
qucIa MHBAJIUAOB M JIAI C OIPAaHWYEHHBIMHM BO3MOJXKHOCTSIMH 3I0POBBSI IMPEINOCTABISIOTCS B
dopmax, afanTHPOBAaHHEIX K OTPAaHUYCHUSIM UX 30POBbS ¥ BOCIPHUATHSI HHPOPMAIWH.

Metonugeckoe obecnedeHue s OOyYarOmUXcs W3 9YHCIa WHBAIUIOB M JIHI C
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBbSI IIPEACTABICHO KaK 3JIEKTPOHHBIA y4eOHO-



METOIUYECKUH KOMIUIEKT JOKYMEHTOB IO IUCIMIUIMHE M pa3MemieHo B cucteme «Moodley
(u/unu B cucTeME YIIpaBlIeHHs 3JIEKTPOHHBIMH 00pa30BaTEeNbHEIMU pECypcaMyl) Ha caiiTte
VYuuBepcuTeTa 1o ccbuike http://eluniver.ugrasu.ru.

7.1 TexHoOrH4ecKasi KapTa AUCHUILINHBI
8 cemecmp

Ne MaxkcuManbHoe
Hazsanwme TeMsl

/o KOJIMYECTBO OAIIIOB

O6s3arenpHbIN ypoBeHs ( 70 6aywioB)

Beenenue. I'eonoro-dusnyeckas xapakTepuCTHKA

- MECTOPOXKJIeH!UH HeTH 2

2 | IlmacToBBIe pesKUMBI HE(DTIHBIX U Fa30BBIX 3aJIEKEH 10
CucteMsl pa3zpaboTku 3anexeit HedTH.

3 | O6beKT pa3paboTKu U OCHOBHBIE IPUHIIUIIEI UX BBIIEICHHUS. 10
Cranuu pa3paboTKU HEPTSIHBIX MECTOPOXKICHIIA.

4 | OcHOBHBIE OKa3aTeIN pa3paboTKU HEPTSIHBIX MECTOPOXKICHUI 5

5 | KontponsHas pabora o temam 1-4 5
Bugsl  mpoekTHBIX — paboT  mo  cTamusM  pa3paboTKd

6 | mecropoxnenuit. UVcxonmnas wuHGOpManus UL COCTABIICHHUS 10
IPOEKTHBIX JOKYMEHTOB.

5 Ananu3z pa3paboTku MmecTopoxaeHus. CormocTaBiaeHue 10

(baKkTUYeCKUX IoKa3aTesned pa3pabOTKu ¢ JaHHBIMH ITPOEKTa

8 | Konrtpois 3a Tekymei pa3paboTkoil HeQTIHBIX MECTOPOXKICHIIHA. S

9 OcHOBHBIE 3aa4ll M COAEpPKAaHHE AaBTOPCKOTO HAI30pa 3a
pa3paboTKoit HeDTIHBIX MECTOPOXKICHH.

10 | KonTponpHas pabora o Temam 5-8 3

JononaurtensHEI ypoBeHs ( 30 6amion)

1 Pedepatsl mo TemMaM, BBHIHOCHMBIX Ha CaMOCTOSITENBHYIO

10

npopaboTKy ,
2 | CobecenoBanue 10 pa3fenaM AUCIUTUIHHEL 10
3 | Ily6Gnuxanus B cOOpHUKE TE3UCOB JOKIIANOB 10
HTtoro 100

IIxana onleHUBaHUSI PE3yILTATOB 1O OANLILHOU CUCmeMe:

Kpurepru BeICTaBIIEHUS OIIEHKHU 0 SK3aMEHY MPH IPOMEKYTOYHOM aTTECTAIHH
oTiauyHo oT 89 mo 100 6amnos;

xopomo ot 75 1o 89 6amios;

YIOBIETBOPUTENBHO OT 61 110 74 6aios;

HEeyI0BJIETBOPUTENHHO OT 0 10 60 6ayoB..

7.2 IlpaMepHBbIe KOHTPOJILHBIE 32JaHHS IPH MPOBEAEHNH NMPAKTHYECKHX padoT

3aganue 1. Ompenenuts Ko3¢dduiueHtsl HedTe-, BOJO- M Ta30HACHIIIEHHOCTH IOPOIBI, B
obpasiie koTopoit comepxkutcs HebtH VH = 4,44 oM, Bomel VB = 4 cM®; comepkamascs B
obpasie mMacca )uakoctd G = 92r; IIOTHOCT MOPOIE! Pr=2 T/cM>; KO3((GUIUEHT TOPUCTOCTH
m= 0,25; o6pemuble K03 PunueHTs HehTH U Boas! bH =1,2; b =1,03.

Heobxonumsle k03¢ GUIMEHTHI ONPENETHTh, MOB3YACh hopmynamu 1-2-3.

O06beMsl conepakameiicss B 00pasiax IOpoabl BOABI U HE()TH ONMPEelTiOTCsS B JIaOOpaTOPHBIX
YCIOBHAX IIpY IIOMOIIM ammnapara 3akca. VcIons3yst 5T JaHHBIE, BEIUUCIIIOT K03GbGUIMEHTE
HedTe-, BOJO- ¥ ra30HACHIIIEHHOCTH (B JOJIIX €IMHHUIIEI) IO CIESAYIOIIM HOpMYIIam:

K03 GuUIueHT HePTeHACHIIIEHHOCTH Sy= Vupn/ mG (1)

K03 GUIIMEHT BOOHACHIIIEHHOCTH Sz = Vpn/ mG (2)

K03 unueHT razoHackueHHOCTH Sr= 1- (Sybu+ Sgbs) (3)







