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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llens — mpuoOpeTeHne KoMIUIeKca 3HaHUH 10 (pru3KuKe HePTAHOTO TUIACTA, KAaK COBPEMEHHOM
KOMIUIEKCHOM MPUKJIaIHOW HAYKH O CBOWCTBAX IJIACTOBBIX CHCTEM, OCOOEHHOCTSX MOJIEKYJISIPHOTO
B3aMMOCHCTBUS JKUIKUX U TBEPABbIX (a3; HopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS HA OCHOBE 3HAHUI
0 (pU3MUECKUX 3aKOHOMEPHOCTSIX CJIOKHBIX IPUPOTHBIX CUCTEM; BOCIIUTAHHE HABBIKOB SKOJIOTMYECKOM
KyJbTYpbI IPH pa3paboTKe HEPTSIHBIX U Ta30BHBIX 3ajIeKel.

3anaun:

1. 3y4nTh Hay4qHBIE OCHOBBI, TEPMHHBI U ITOHATHS, @ TAK)KE OCHOBHBIE METOJMKH OIPEIEIECHUS
neTpo(hU3NIECKUX CBOMCTB TOPHBIX OPOJ.

2. M3yunTh opraHu3anuio J1adopaTopHBIX PadbOT MO OMPEAETICHUIO KOJUIEKTOPCKUX CBOHCTB MOPOJI.

3. dopmMupoBaHUS HABBIKOB HUCCIIEIOBAHUS (QUIBTPALIMOHHO-eMKOCTHBIX CBOMCTB TOPHBIX MOPOJI.

4. ®opMupoBaHKE YMEHHS MTPOBOJAUTH PACUYETHI, UCIIONIb30BaTh HOpMaTuBHbIE JokyMeHThl (OCT, [OCT).

1.2. U3yyaemble 00beKTbHI U CHUIIINHbBI

1. O06pas3ibl TOpHBIX MOPOA (KePH) MPOAYKTUBHBIX OTIOKCHHM.

2. Mopenu 1iacToBbIX (IIIOUI0B.

3. JJabopaTopHoe 00opyJ0BaHHE I H3YUECHUS PHIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB IMOPO/I-KOJIEKTOPOB.
4. MeToanKu u3y4eHHsI CBOMCTB TOPHBIX TIOPO U (DITFOUIOB.

1.3. Bxoansbie TpeGoBaHNs

|He MPENYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUsI M0 AUCUMUILINHE

NupukaTtop IOCTHKEHUS
[Inanupyemsble pe3yabTaThl

TEXHOJIOTHHU H
[pOrpaMMHBIC CPEJICTBA, B
TOM YHCJIE OT€YECTBEHHOTO
[IPOU3BOJICTBA, IIPU
PCIICHNU 3aaa4 U3YUYCHUA
00pasIoB KepHa.

PKOHOMHUKH U IIH(PPOBBIX
TEXHOJIOTHH

K Wunexc 5 KOMIICTECHIINH, C KOTOPBIM Cpencrsa
OMICTEHIA MHIMKATOpa OOYHCHUA O MCLHILIMHE | - ryecenp! mIaHHpyeMbIe OLIEHKH
(3HATB, YMETE, BIAETH) pe3yIbTaThl 00yUeHUs
OIIK-10 NJI-10I1K-10(- coBpemeHHbIE 3HAaeT TEPMUHOJIOTHIO B JK3aMeH
nH(OPMaIOHHEIE obnactu g poBoi




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-10 NJI-20I1K-10 |- o6pabaTsiBaTh 'YMeeT BBIOJHATH TPYJOBBIE |3aliuTa
SKCIICPUMEHTAJIbHBIC JIEHCTBHUS C UCIIOJIb30BAHKUEM |1abopaTopHOM
JTaHHBIE C UCMIOJIB30BAaHUEM |[MH(OPMAITMOHHBIX paboThI
COBPEMEHHBIX MPUKJIATHBIX |TEXHOJOTHHA MPHU PEIICHUU
MPOTPaMMHBIX TIPOJYKTOB; (33724 MPOeCCUOHATTLHOMN
- HHTEPIIPETUPOBATH nesTebHOCTH
pe3yIbTaThl U JeNaTh
BBIBOJIBI O KOHJIUIIMOHHBIX
CBOWCTBaxX NOpPOA-
KOJIJIEKTOPOB.
OIIK-10 NJ/1-301IK-10|- cmocobHOCTHIO Biiameer HaBbIKaMu UTCHHsI  |3aluTa
UCIIOJIb30BaTh rpaduiuecKre [HayYHBIX TEKCTOB IO maGopaTopHOM
U CTATUCTHYECKHE MAKEThl  |MPOHUITIO paboThI
MpOTrpaMM JIJIsl OTTpeIeIICHNs [TPOdECCHOHANTBHOM
E€MKOCTHBIX, NeATEeILHOCTH (BBIICIATD
(UIBTPAIIMOHHBIX, CMBICJIOBBIE KOHCTPYKIIUU
CTPYKTYPHBIX, JUTS TOHUMaHUS BCETO TEKCTa,
MEXaHUICCKUX U OOBACHSITH MPUHITUTIBI
PJIEKTPUYECKUX CBOUCTB pabOTHI ONMHUCHIBAEMBIX
MJIACTOBBIX CHCTEM IPU MH(POPMAITMOHHBIX
pa3BejKe, pa3paboTKe u TEXHOJIOTUI)
PKCIUTyaTauu 00BEKTOB
He(Tera30q00bI4H.
OI1K-4 N-10I1K-4 |- nabopaTopHbIE U 3HaeT METO/1bl JK3aMeH
CKB2)KMHHBIEC METO]IbI MOJICIIUPOBAHUS TIPOIIECCOB
aHaIIM3a MEeTPOPU3NICCKON  [IPUPOTHBIX U TEXHUIESCKIX
nHGOPMAITUH 110 CUCTEM, CIUIOIIHBIX U
TEXHOJIOTUYECKUM pa3faenéHHbIX cpe,
npoIeccaM 3aBOJHEHUS re0JIOTHYECKOM Cpeibl,
MPOYKTUBHBIX TJIACTOB TIPH [MACCUBA TOPHBIX TIOPOJT
pa3paboTKe 3anexel u
MEXaHU3UPOBaHHOU JOObIUE
HEPTH U Ta3a.
OIIK-4 N/1-201IK-4 |- mnanupoBath U MPOBOJUTH |YMeeT MOJAECITUPOBATh 3ammra
nabopaTopHBIC [POIIECCHl TPUPOTHBIX U nmaGopaTopHOi
SKCTIEPUMEHTHI TI0 TEXHUYECKUX CHCTEM, paboTHI
OTIPEICTICHUIO €eMKOCTHO-  [CTUTOIIHBIX M Pa3eIEHHBIX
(UITBTPAIIMOHHBIX, Cpell, TeOJIOTHYECKOM Cpeibl,
T TOJIOTO-CTPYKTYPHBIX, MacCHBa TOPHBIX ITOPO/T
(hU3UKO-MEXaHUYECKHUX
CBOMCTB HE(TSIHOTO TIIacTa
M0 KEPHOBOMY MaTepuaiy.
OIIK-4 NJ1-30I1K-4 |- BmageTs HaBBIKAMH Brnaneetr HaBbIKaMu 3aruTa
COBpPEMEHHBIX MCTIOJTb30BAHUS mabopaTopHOi
HH(POPMAITMOHHBIX palMOHAIBHBIX METOJIBI paboThI

TCXHOJIOTHNH U
IIporpaMMHBIX CpE€IACTBA, B
TOM YHUCJIC OTCUYCCTBCHHOI'O
IIPOU3BOJACTBA, IIPpU
PCHICHNHU 3a/la4 U3YyUCHUA

MOZEJIIMPOBAHUA IIPOLIECCOB
[IPUPOJHBIX U TEXHUYECKUX
CUCTEM, CIUIOLIHBIX U
pasfeNEHHBIX Cpell,
TEOJIOTHYECKOM CPElIbI,




WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Munexc

Kommerenmnus
WHIUKATOpa

00pasIoB KepHa. MacCHBa TOPHBIX TIOPOJT

3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenne
. Bcero 110 CEMEeCTpaM B Jacax
Bun yuebnoit paboTsl
9acoB Howmep cemectpa
4

1. [IpoBencHMe yUeOHBIX 3aHATHH (BKIIOYas TIPOBE/IC- 38 38
HUE TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHas pabota, U3 HUX:

- iexruu (JI) 18 18

- maboparopusie paboTsl (JIP) 18 18

- IPAKTUYECKUE 3aHATHUS, CEMHHAPHI U (MJIH) ApYyTHe
BUJIBI 3aHATUH cemuHapckoro tumna (I13)

- KOHTpOJIb camocTosiTensHoi paboThl (KCP) 2 2

- KOHTPOJIbHAs paboTa
1.2. CamocTositenpHas padora ctynertoB (CPC) 34 34
2. IlpoMexyTOUYHAsl aTTECTAIUS

DK3aMeH 36 36

JnddepeHnmpoBaHHbIi 3a4eT

3auer

Kypcogoii mpoexrt (KIT)

Kypconas pabota (KP)
OO11ast TpyT0EMKOCTh JTUCITUTUIHHBI 108 108

4. Conepxxanue IMCUUNIMHBI
O0bpem
OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
HaumeHnoBanue pasienoB AUCUUIUIMHBI ¢ KPATKUM SAHSTHIA 0O BAIAM B 9aCax |3aHsTHil 10 BAIAM
coJlepsKaHUuEM B ACAX
a1 | gp | m3 CPC

4-i1 cemecTp
BBenenue 2 0 0 0

[IpeameT u 3amaun auciumivnHb "®Ousnka miacra',
OCHOBHBIC TIOHATHS, TEPMHUHBI M OTIPEIICIICHUSI.




O0BeM

- OOBeM ay TUTOPHBIX BHEayJAUTOPHBIX
alMEHOBAaHHUE Pa3/IeJI0B TUCIUIUIUHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
cofiepKaHueM B YACAX
J JIP I13 CpC
Moayns 1. Ilerpodusudeckue cBoiicTBa TOPHBIX MOPOJ. 4 6 0 10

Tema 1. Texnomorust orbopa u 1abOpaToOpHbIE
MCCIIENOBAHNS KEPHA

lccrnenoBanne KepHa B COBPEMEHHOM KEPHOXPAHWINLIE.
[ToaroToBka 00pa3oB TOPHBIX TOPOJT TS
mabopaTopHBIX aHAIN30B. M3roToBIeHNE U perucTpaus
00pa3LoB. DKCTparupoBaHUE, HACHIILICHUE 101
BaKyyMOM M XpaHEHUe 00pas31oB

TOPHBIX NTOpoA. PexnM CyIliku, BaKyyMUpPOBaHUs U
HachllIeHUs 00pa31oB KepHa. Hachllienne ropHsix
MOPOJI TP U30BITOYHOM JaBJICHHH.

Tema 2. MuHepanoruu4eckuii ¥ rpaHyJIOMETPUYECKHUM
COCTaB MOPOJL

Krnaccudukanys ropHsIX OpoJ 110 IPOUCXOKACHUIO.
CBolicTBa rOpHBIX 0CaJ0YHBIX OpoA. TeppureHHsie U
KapOOHATHbIE FOPHbIE NOPOAbl. MUHEpaIOruueckuii u
rpaHyJIOMeTpUUYecKuil coctaB nopoj. CUTOBBIN U
CEIUMEHTAlMOHHBIN aHAIN3 TOPHBIX IIOPOI.
Krnaccudukanys ropHbIX IOPOJ 110 TUIIAM KOJIEKTOPOB.
Tumel neMenTa ropHsix nopoa. PopMa 1 OKaTaHHOCTH
vyacTull. [Ipu3Haky nopoasI-KouieKTopa HeTH U rasa.
Tewma 3. EMkocTHBIE 1 pUIBTpalIMOHHBIE CBOIICTBA
[OPOJI-KOJIJIEKTOPOB

[TopucTocTh, KABEPHO3HOCTD U TPEILIMHOBATOCTD.
Krnaccudukanus nopoa-KoJIeKTOpOB M0 pa3Mepam
MOPOBBIX KaHaI0B. Koa(duuueHTs MoITHON, OTKPHITOM,
PG EKTUBHON U AMHAMUYESCKONW TTOPUCTOCTH.
[TporniaeMocTs TOpHBIX OopoJ. CriocoObl onpeneneHus
IPOHULIAEMOCTH TOPHBIX 1opoJ. [Tpubops! s
orpe/iesIeHHs aOCOIIOTHOM MPOHUIIAEMOCTH.
BepTukaibHas ¥ TOpU30HTAIIbHAS [IPOHULAEMOCTb.
Kanmsipasle CBOMCTBA U OCTaTOYHAS
BOZOHACHIIIEHHOCTb TOPOA.

Tema 4. CTpyKTypHbIE XapaKTEpUCTUKHU MOPO-
KOJUIEKTOPOB

CrpyKTypa myCTOTHOrO poCTpaHcTBa. M3Bninncrocts n
[IPOTOYHOCTb OPOBBIX KaHATI0B. CTPYKTYpHBIi
kodpdurent. I HEeKTUBHBIN TuamMeTp.
['unpaBnuueckuil paauyc nycrot. Pacnpenenenue
[IyCTOT II0 pa3MepaM B TOPHOH mopoze. Y aeinbHast
[MOBEPXHOCTh TOPHBIX NOPOI. MeTObI HCCIEA0BAHMS
CTPYKTYpPBI IOPOA-KOJIEKTOPOB.

Tema 5. MexaHn4decKue CBOKMCTBA TOPHBIX MOPOJ
[IpounocTs. TBepnocTh. Ypyrocts. [1macTHYHOCTS.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

Cxumaemocts. HaGyxaemocts. TekyuecTs.
Koaddumment o00beMHON YyIIPYTOCTH TOPHBIX TIOPOJ.
MeTonbl onpeiesieHns MEXaHUYECKUX CBOWCTB TOPHBIX
nopoJ1. HanpsikeHHOe cOCTOSIHUE TOPHBIX MOPOJ B
MaccuBe. HopManbHOe 1 KacaTenbHOE HampsKEHUs.
HanpskeHHOe COCTOSIHME TOPHBIX OPOJT B
OKOJIOCKBR)XKMHHOM IpocTpaHcTBe. [lnacToBoe napie
uue. ['opHoe maBnenue. DpPexTHBHOE TaBICHUE.
JledopmarioHHBIE TIPOIIECCHI B MMPOTYKTHBHBIX IJIacTax
Mpu UX pa3zpadoTke.

Tema 6. AKyCTUYECKHE U TEIUIOBBIE CBOMCTBA TOPHBIX
OpOJ

AKYyCTHYECKHE CBOMCTBA TOpHBIX MOopo. [IpononbHble u
nornepevHbie BOIHb. KoauumeHTsr oTpaskeHus u
3aryxaHusi. DakTophl, BIUSIONINE HA aKyCTUYECKHE
CBOICTBA TOPHBIX MTOPOJI (IaBJICHHE, TEMIIEPATypa,
HACBIIIICHHOCTbh, CTPYKTYpa M TEKCTypa TOPHBIX TIOPO]T).
TemnoeMkocTb. TermIonpoBOJHOCTD.
TemnepaTyporpoBoAHOCTb. MeTObI OTpeieneHus
TEIUIOBBIX CBOMCTB TOPHBIX MOPO/I.

Mosynb 2. XapakTepUCTUKH IIaCTOBBIX (PJIFOUIOB

14

Temal . DU3HKO-XUMHUYECKHE CBONCTBA IPUPOIHBIX U
MOy THBIX I'a30B.

CoctaB mpUpOAHBIX U MOMYTHBIX Ta30B. OCHOBHBIE
cBoiicTBa rasa. [InmotHocTs. Bsiskocts. Kpurnueckue u
MpuBeIeHHbIC TapaMeTpsbl raza. KoadduumenTs
CBEPXCIKMMAEMOCTH I'a3a. 3aBUCUMOCTb CBOMCTB Ia3a OT
€ro COCTaBa, JABJICHUS U TEMIIEPATYPHI.
Bnaroconepranue ra3a. ¥YciaoBus o0pa3oBaHUs
KpUCTAJUIOTMPATOB B MPUpPoAHOM raze. Cocras u
CBOMCTBA Fa30KOHACHCATHBIX CMECEH.

Tema2 .Ou3nuecko- XUMHUYECKHE CBOMCTBA IJIACTOBOM
HedTH

HedTeHachleHHOCTh U METO/IBI €€ OTIPEACTICHHS.
CocraB He(TH. DUBNKO-XUMHUYECKHUE, TCTIJIOBBIC 1
HIIEKTPUYECKHE CBOMCTBA TutacToBoi HeQTH. [110THOCTS.
BsizkocTb. Peonorndeckue xapakrepucTuky HeTew.
CraTtnueckoe HarnpspkeHue cipura. [IpuGopsl mis
n3yueHHs CBOUCTB He(TH. CKBaKMHHBIC
mpo6ooTOopHUKHU. PacTBOprMOCTh ra3oB B He(PpTH. 3aKOH
['enpu. BiusiHre ra30HACKHIIIEHHOCTH HA (PU3UKO-
XUMHYECKUE cBOMCTBA HEPTH. J[aBNeHNE HACKIIIICHHUS.
CxumaeMocTb, 00beMHBIN KO3(PPHUIIMEHT U ycaaka
HedTH. KpuBas pasrazupoBaHus 1iacToBoi HEPTH.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

Tema 3. PU3HKO-XUMHUYECKHE CBOMCTBA MJIACTOBBIX BOI
CocraB mnacToBEIX BoA. ITmoTHOCTE. BsI3KOCTE.
CxumaeMocTb. TepMUUYeCKoe pacliupeHue.
Munepanuzaiys. IIeKTPONPOBOIHOCTh. PacTBOpUMOCTh
[MPUPOJHBIX Ta30B B MJIACTOBOM Boj€e. BnusiHue naBneHus
W TeMIIepaTypbl Ha (PU3HYECKUE CBOWCTBA TUIACTOBBIX
BO/1. TepMonmnHaMUdeckne U PU3NKO-XUMHICCKHE
YCITOBYA KPUCTAIUIM3ALNH COJIEN U3 TIACTOBBIX BOJI.
KecTKOCTh M KMCJIOTHOCTD INIACTOBBIX BOA. COCTOSHHE
OCTATOYHOM BOJIBI B MMPOAYKTHBHBIX KOJUIEKTOPAX.

Monyns 3. HedTe- u razooraua miacTos.

10

Tema 1. [loBepXHOCTHO-MOJEKYJISIPHBIE CBOMCTBA
[JIACTOBBIX CHCTEM

[ToBepXHOCTHOE HATSKEHUE Ha TPaHUIIAX Pa3ieNioB Cpel,
3aBUCHMOCTD €T0 OT poAa (IIIOU0B, MUHEPATH3aLUH,
COCTaBa, IaBJICHUS U TeMIepaTypbl. MeTobl
OTIpe/ieIeHHs] TOBEPXHOCTHOTO HATSKEHUS HA TPaHUIIE
KUIKOCTh->KUJIKOCTD, )KHJIKOCTb-ra3. CMaunBaeMoCTh
TOPHBIX MOPOJI-KOJIJIEKTOPOB HE(TH U Trasa.
['uapodunbHbie ¥ THAPO(YOOHBIE TOPHBIE TOPOIBL.
3aBUCUMOCTh CMauUBa€MOCTH OT JIABJICHUS,
TEeMIEPaTyphl, POAA KUAKOCTH U TUIA TOBEPXHOCTH.
PoJib cMauMBaeMOCTH TOPHBIX TOPOJT KOJIJIEKTOPOB
MpY BBITECHEHUH HETH U ra3a BOJOM.

Tema 2. MexaHn3M BBITECHEHUST HEPTH BOJON U3
[MOPUCTHIX CPE

McrouHuKy T1acToBOM 3Heprun. Gu3nueckue OCHOBBI
BBITECHEHUSI HETH U Ta3a U3 MOPUCTHIX cpea. Cuibl,
neiicTByIOIIME B IJIaCTE B IPOIlecce BHITECHEHUS HEPTU
1 Ta3a BOJOW. MeXxaHu3M BeITECHEHUS He(pTH BOJOM U3
¢$uKTHBHOTO rpyHTa. MeXaHU3M BbITeCHEHUsI HE(PTH
BOJIOW U3 peasibHOTO TpyHTa. DddexT Kamena.
[Tpumenenue [TAB nms noBsienust HeTEOTAAUH.
[ToBepxHOCTHO-aKTUBHBIC BemiecTBa (IIAB).
KanwnsipHoe naBieHne, METOIbI €r0 ONpeIeIeHUs.
Kanmnsipaoe BnuteiBanue. ®U3NKO-XUMHUECKUE
OCHOBBI ITOBBIILIEHUS OTAaYU KOJUIEKTOPOB.

Tema 3. MonenupoBaHue IpoLeccoB (GUIbTpalvy B
HE(TSAHBIX U Fa30BbIX 3aJI€XKAX

DKcIeprUMEHTaIbHbIE HCCIIEI0BaHMS TPOLIECCOB
BEITeCHEHUST HeTH U Ta3a Bogoi. Koaddurment
BBITECHEHUS. MeToIuKa MOATOTOBKU U MPOBEICHUS
HKCIIEPUMEHTA 110 BhITeCHeHHIO He(pTr Booit. [Tprbopsr
U anmnaparypa JIjsl MOJIeJIMpOBaHUs Mpoliecca




O0Bem
- OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
alMEHOBAaHHUE Pa3/IeJI0B TUCIUIUIUHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
coJiepKaHueM B ACAX
J JIP I13 CPC

BeITecHeHUs. Kpurepun nogo6us. CoBpeMeHHbIE
HaNpaBJICHHs UCCIIEIOBaHMA B 0071acT! (PU3HUKH
HE(TSAHOTO U ra30BOro IJIacTa JUlsl pelleHus 3a1ad
MOBBIIICHUS HEPTEOTJauU KOJIICKTOPOB.
3aKiIoueHue 2 0 0 0
[TonBeieHre UTOTOB U3YYEHUS TUCIUILUIUHBL.
HNTOI'O no 4-my cemecTpy 18 18 0 34
NTOI'O o nucLuruinge 18 18 0 34

TemaTrka NpUMEpHBIX J1a00PaTOPHBIX pabOT

Ne .
ILIL HanMeHoBaHue TeMbI J1a00paTOPHOIl padoThI
1  |OnpexneneHue yaeabHOTO JIEKTPUUECKOTO COMTPOTUBIICHNUS TUIACTOBBIX KUAKOCTEH C MOMOLIbIO
pesuctuBumetpa PII-1.
2 |MccnenoBaHue KanWUISIPHOM MPONUTKYU TOPHBIX MOPOJL JKUAKOCTHIO C pa3IMYHBIM
MOBEPXHOCTHBIM HATSXKEHUEM (DJIEKTPOHHBIEC BECHI ).
3 |Onpenenenue cpenHero pa3mMepa U QyHKIMH pacpeaeseHNs] pa3MepOB YaCTHUI IPSIMOI
PMYJIBCHH «MacIi0/BOJIay OMTUYECKUM METO/I0M Ha MUKpockore "Mukpomen-5.
4  [UccnenoBaHue BI3KOCTH KUAKOCTU Ha YHHUBEPCAIbHOM POTALIMOHHOM BUCKO3UMeTpe Peorect
RV 2.1.
5  |OmpeneneHue KpUTHUECKON KOHLIEHTPALMU MULIEIIO00pa30BaHuUs TOBEPXHOCTHO-AaKTHBHBIX
BELIECTB METOJIOM 3JIEKTPOMETPUH (KOMOMHHUPOBAaHHBIN n3MepHUTeas Seven Multi).
6 |OnpexneneHue cMauuBa€MOCTH XKHUIKOCTH HA TIOBEPXHOCTH TBEPAOTO TeJIa ONTHYECKHM METO/I0M
(Mukpockomn "Mukpomen-S).
7  |Onpenenenue pa3MepoB achaabTCHOBBIX arperaToB B HE(PTAHBIX AUCHEPCHBIX CHCTEMaX METOI0M
cnekrpoporomerpun (cnekrpodoromerp ECOVIEW B-1100).
8  |Ompenenenre TOMMMHBI TPAHUYHBIX CJIOEB MOJISPHBIX M HEMOJSPHBIX KUAKOCTEH Ha
[MOBEPXHOCTH CTEKJIa (AIEKTPOHHBIE BECHI, CYIIMIbHBIN MIKa().
9  |Ompenenenrie MOBEPXHOCTHOTO HATSKEHUS! BOJHBIX PACTBOPOB IMOBEPXHOCTHO-aKTUBHBIX

BEIIECTB METOJIOM CUeTa Karelb Ha craiarmomerpe CT-3.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 ['umartynunos 1. K., Hupkosckuii A. Y. ®usuka HEPTSIHOTO ¥ ra30BOT0O 41
racrta : ydeOHUK Ui By30B. 3-€ u3fl., nepepad. u pon. M. : Heapa, 1982.
311c.

2 ['umatynunos 1. K., [ITupkosckuii A. V. ®u3uka HeTSIHOTO U Ta30BOTO 2

riacra : yaeOHuk 11 By30B. Ctep. MockBa : Anbsine, 2014. 311 c.




Korsaxor @.1. ®usnka HEPTAHBIX U Ta30BBIX KOJLIEKTOPOB. M. : Henpa,
1977. 287 c.

Mupzamkan3aae A.X., AmetoB .M., KoBanes A.I'. ®usuka HEPTSIHOTO U
ra3zoBoro miaacta. M. Mxkesck : MH-T koMnbIOT. Bceiren., 2005. 270 c.
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2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

barpunnesa K. 1. Kap6onaTabie mopoab! - KOJUIEKTOPHI He(TH U rasa.
Mocksa : Henpa, 1977. 231 c.

11

['mmatyaunos LK., Hupkockuit A.M. @usznka HeQTIHOTO U ra30BOr0
riacra : yaeOHoe mocodue /i By30B. 4-€ usfl., crep. M. : Anbsiac, 2005.
311 c.

56

Kupkunckas B. H., CmexoB E. M. KapOoHaTHbIe TOpO/IBI - KOJJIEKTOPHI
Hed Ty u raza. Jlenunrpan : Heopa, 1981. 255 c.

Kysnenos B. I'. Ilpuponansie pezepByapsl HeTH U raza KapOOHATHBIX
otnoxkenuit. Mocksa : Henpa, 1992. 240 c.

[Tupcon C. /[x. YueHue o HeTIHOM IUIACTE : Iep. C aHIrI. 2-€ U3l
Mocksa : I'octrontexusnart, 1961. 570 c., 4 1. ui.

[TopoAbI-KOIIEKTOPBI U MUTpAIHsI HE()TH : METOAUYECKUE UCCIICIOBAHMS.
Mocksa : Hayka, 1980. 131 c.

Tyns60Bud b. . Metoap! n3ydeHus mopoa-KoIeKTOpoB He(TH U raza.
Mocksa : Henpa, 1979. 199 c.

2.2. llepuonnyeckue u3TaHus

Bectauk [THUITY. I'eonorus. Hedrerazoroe u roproe neno. [lepms :
Wzn-go [THUITY, 2011 -.

["eonorusi, reodusnka U pazpadoTka HeQTIHBIX MECTOPOKACHUH :
Hay4YHO-TEXHUYECKH )KypHai. Mocksa : BHUMOBHI, 1992 - .

HedrenpombiciioBoe €510 : HayYHO-TeXHUYECKUH KypHai. Mocksa :
BHUHNOS2HI', 1965 - .

HedTsHOE X035HCTBO : HAYIHO-TEXHUUYECKUHN M POU3BOICTBECHHBII
KypHait. Mocksa : Hedt. x03-Bo, 1920 - .

2.3. HopMaTHBHO-TeXHHMYECKHNE U3TAHUS

[TpaBuiia 6e30macHOCTH B He(PTAHOM 1 Ta30BOM mpombIieHHOCTH : [15
08-624-03. Canxt-IlerepOypr : IEAH, 2005. 316 ¢

3. MeToauueckue YKazaHud JJ1d CTYJA€HTOB 110 OCBOCHUIO TUCHUILJIMHBI

3m06uH A. A., Xuwxusk . [1. JlJabopatopHbIi MpakTUKYM MO QPU3KKE
He(TSHOTO W Ta30BOTO IUIacTa : yueoHoe mocodue. [lepms : [THUITY,
2017. 186 c. 11,56 yca. neu. 1.

4. Y4eOHO-MeTOANYECKOE O0ecTieYeHHe CAaMOCTOSITeILHOM padoThl CTyIeHTa

MopasunoB A. A., Bopornna H. B., Kapakunes D. 1. JlaboparopHo-
OKCIICPUMCEHTAJIBHBIC U IIPAKTHYCCKUE METOAbI NCCIICAOBAHUA
He(Tera3onpoMbICIOBBIX IIPOLIECCOB : ydeOHOe Tocodue 1Ist By30B. YXTa
: U3g-Bo YI'TY, 2001. 113 c. 6,6 yciu. ney. 1.
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6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Bup nuteparypst

HaumenoBanue
pa3palboTku

Ccblika Ha
rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlomoTHUTEIbHAS
nuTeparypa

3mobuH A. A. JJabopaTopHbIit
MPAKTHKYM 110 (hr3uKe HePTSIHOTO U
ra30BOro IUIacTa : yaeOHOe mocodne
/ A. A. 3n00un, I'. I1. XmKHIK. -
[lepmb: U3n-o ITHUITY, 2017.

http://elib.pstu.ru/Record/RU|
PNRPUelib4042

JIOKaJIbHAs CETh;
aBTOPU30BaHHBIN
JIOCTYII

JlononuutenbHas |KBecko b. b. ®usnka macra : http://elib.pstu.ru/Record/lan (mokansHas ceTs;
nmuTeparypa yaeoHOe ocodue / KBecko b. b., [RU-LAN-BOOK-108664  |aBTOpH30BaHHBI
Ksecko H. I'. - Bomorna: Muadpa- TTOCTYTI
Unxenepust, 2018.
Jlononnutenphas [Kotsaxos @M. ®usuka HedTsHbIX U |http://elib.pstu.ru/Record/RU|nokanbHas ceTh;
nmuTeparypa ra3oBbIX KosuiekTopoB / .. PNRPUelib2546 aBTOPHU30BAHHBIM
Korsxos. - M.: Henpa, 1977. IOCTYII
JlononnutensHas ([Tupcon C. Ix. Yyenue o http://elib.pstu.ru/Record/RU|nokanpHas cets;
muTeparypa HedTsHOM Tutacte : nep. ¢ anri. / C. [PSTUbooks236013 aBTOPHU30BaHHBI
k. ITupcon. - Mocksa: TOCTYT
['ocTonTexusnar, 1961.
JlonomautenpHas |Tereasmun B. B. Hedrerazosoe http://elib.pstu.ru/Record/RU|(nokansHas ceTh;
nmuTeparypa neno. [lonnelii kype : yuebHOE PNRPUelib7047 ABTOPU30BAHHBIM
noco6ue / B. B. Terensmun, B. A. JOCTYTI
S13eB. - JlonronpyaHbIii:
HMurennekr, 2009.
Jlononnutenshas [XwkHsk . I1. @usuka nmnacra /. |http://elib.pstu.ru/Record/RU|nokanbHas ceTs;
uTepaTypa 1. Xwkusxk, I'. B. [ImocHuH. - PNRPUelib4669 ABTOPU30BaHHBIN
[lepmb: U3narensctBo ITHUITY, TOCTYT
2013.
OcHOBHas KotsixoB @.U. ®usnka vedraubix u |http://elib.pstu.ru/Record/RU|nokanbnas cetp;
nmuTeparypa ra3oBbIX KosuiekTopoB / @.H. PNRPUelib2546 ABTOPU30BAHHBIM
Kotsaxos. - M.: Henpa, 1977. OCTYT

6.3. JInueH31M0HHOE U CBOOOIHO paclpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue,
HCIOJIb3yeMoe NMPH OCYIIeCTBIEHUH 00pa30BaTeILHOTO Mpolecca 1Mo JUCIUILINHE

Bux I[10O

Haumenosauue [10

OrnepanuoHHbIE CUCTEMBI

Teaching)

Windows 10 (moam. Azure Dev Tools for

OducHbIe TPUITOKEHUSL.

[10 npocmotpa PDF

Adobe Acrobat Reader DC. 6ecruiatHoe

[10 nns 06paboTku N300pakeHU

[THUITY 2008r.)

Corel Core]DRAW Suite X4, . (

[IpuknagHOe MporpaMMHoOe obecrieueHre 00Iero Ha3HaueHUs

Microsoft Office Visio Professional 2016
(moamn. Azure Dev Tools for Teaching)
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Buzx I[1O

Haumenosauue [10

[IpuknagHoe mporpaMMHoe obecrieueHre 00Iero Ha3HauYeHUs

WinRAR (aunNe 879261.1493674)

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO

nmponecca nmo IMmCuuIinHe

HanMmenosanue

Ccpika Ha HHQOPMAIIMOHHBINA pecypc

basza manusix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza mannbIx Scopus

https://www.scopus.com/

basza nanaeix Web of Science

http://www.webofscience.com/

basza maHHBIX HayYHOU IEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)

Hayunas 6ubimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/
MCCIIEI0BATEIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

DNeKTpOHHO-O0MOIMoTeueas cucrema Jlanp https://e.lanbook.com/

DekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynprantlmoc

http://www.consultant.ru/

ba3a nanueix komnannu EBSCO

https://www.ebsco.com/

7. MarepuaibHO-TeXHH4YECKOe o0ecnevyeHne 00pa3oBaTeibHOr0 mpouecca mno

JTUCHUILINHE
. HanmeHoBaHnue HE0OXOIMMOTO OCHOBHOT'O 000PYI0BaHHUS
Bun 3anaruit KonnuectBo equnHui
Y TEXHUYECKUX CPEICTB O0yUYECHUS
JlaGopaTopHas ABTomatuueckuit Tenznomerp K11 1
pabora
JlaGoparopHas Anmnapart Knapka AK-4 mist onpenenenus ko3 dumenrta 1
paboTa KapOOHATHOCTH TOPHBIX TTOPOJT
JlaGopaTopHas Bubpoctenn anexkrpoaunamuyeckuit 119 — 6700 1
pabota
JlaGopaTopHas Buckozumerp BIDK-2 4
paboTa
JlaGoparopHas KomOuHnpoBanHbIil n3mMepurens Seven Multi 1
pabora
JlaGopaTopHas Muxkpockon «Mukpomen -5» 2
pabora
JlaGopaTopHas [Tpubop I'K - 5 ans1 onpenenenus ra3onpoHUIIAEMOCTH 1
pabora TOPHBIX TTOPOJT
JTaGopaTopHas Pesuctusumerp PII-1 1
pabora
JlaGopaTopHas Potopras memranka HS-50A ¢upmbr WiseStir 1
paboTa
JlaGopaTtopHas Crnexrpodoromerp ECOVIEW B-1100 1
pabota
JlaGopaTopHas Cranarmometp CT-3 1
pabota
JlaGoparopHas CyummnpHbIi mkag 2
paboTa
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. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopatopHas YHUBEpCcanbHbII pOTaLMOHHBIN BUCKO3uMeTp RV 2.1 1
pabora
JlaGoparopHas YcTaHOBKa ISl HACKIIICHUST 00Pa30B TOPHBIX ITOPOJT IO 1
paboTa BaKyyMOM
JlaGopaTopHas DNEKTPOHHBIE BECHI 3
pabota
Jlexnus MHTepakTUBHAS WJIM OOBIYHAS JIOCKA 1
Jlexums KomnbroTep B KOMIUIEKTE (CHCTEMHBIN OJIOK, MOHUTOD, 1
KJIaBUATYpPa, MBIILb)
Jlexiust MynbTUMeIna KOMITIEKC B COCTaBe: MyJIbTHMEIHA - 1
poekTop ViewSonic PG705HD noTonoyHoro KperieHus

8. ®oH OLIEHOYHBIX CPEICTB AMCUHUIIMHBI

|OanaH B OTACJIBHOM JOKYMCHTC
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@DOoH/ OUEHOYHBIX CPeICTB Uil MPOBEACHUS MPOMEKYTOYHOM AaTTECTALHUU
oOyyaronmxcst no aucuumuiiae "®dusrka miaacta’ SBISIETCS YacTbio (MIPUIIOKEHUEM) K
paboueit mporpamMme AUCHUIUIMHBI. DOHJ OIICHOYHBIX CPEACTB JUIsl IPOBEICHUS
IPOMEXKYTOUHOM  arrecTalid OOydallMXcsd 10 JUCHUIUIMHE pa3paboTaH B
COOTBETCTBUM C O0OmIe YacThio (OHJIAa OIEHOYHBIX CPEACTB JJid MPOBEACHUS
MIPOMEXKYTOUYHOM aTTeCTalldd OCHOBHOM 00pa30BaTENIbHOM MpOrpamMMbl, KOTOpas
YCTAHABIIMBAECT CUCTEMY OLCHUBAHUS PE3yJIbTATOB MPOMEKYTOUHOM aTTECTALMU U
KPUTEPUU BBICTABJICHUSA OLEHOK. MOOHI OLEHOYHBIX CPEACTB [Js MPOBEACHUSA
MIPOMEKYTOYHON aTTeCTAllUd OOYYAIOIIMXCS MO JUCITUIUIMHE yCTaHABIMBACT (POPMBI U
MpOLEAYpPbl TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH W IPOMEKYTOYHOW aTTECTAllUU
00yyYaroIMXCsl MO JTUCIUIIINHE.

1. IlepeyeHb KOHTPOJHPYEMBIX pe3yJbTATOB OO0y4YeHHMSI 10 JWCHUILIMHE,
00beKThI OLIECHUBAHNS U BUIbI KOHTPOJIA

Cornacno PITJI, ocBoeHue yueOHOro Marepuayia JUCIUIUIMHBI 3allJIJaHUPOBAHO B
TEUEHHE OJIHOTO cemecTpa (4-ro cemecTpa yuyeOHOro IulaHa) M pa3ouTo Ha 3 YyUeOHBIX
MonyJisi. B kaxaom Mopayse mperyCMOTPEHbI ayAUTOPHBIC JIEKIIMOHHBIE U JTaOOpaTOpHbIE
3aHATHS, a TAKXKE CaMOCTOSITEIbHAsl paboTa CTyAEHTOB. B pamkax ocBoeHHUs y4yeOHOro
MaTtepualia JUCHUIUVIMHBL (OPMHUPYETCS] KOMIIOHEHThI KOMIETEHLMN 3Hambv, yMemb,
énadems, ykazaHHele B PIIJI, koTOpbie BBICTYHNAIOT B Kay€CTBE KOHTPOJIUPYEMBIX
pe3ynbTaroB 00ydyeHus no aucuurummae «duszuka miactay (tadm. 1.1).

KoHTposib ypoBHSI YCBOGHHBIX 3HAHHWM, OCBOEHHBIX YMEHHMU U MPUOOPETECHHBIX
BJIQJICHUI OCYIIECTBISIETCS B paMKaxX TEKYyIIero, pyoOeKHOr0 M IMPOMEKYTOYHOIO
KOHTPOJISI TIPY U3yYEHUH TEOPETUUYECKOTO Marepuaia, cjiade OTYEeTOB 10 JabopaTopHbIM
paboraMm u sk3ameHa. Bujbpl koHTpOsIst cBeieHsbl B Tabnuiy 1.1.

Tabnuma 1.1. [lepedeHb KOHTPOIUPYEMBIX PE3YJIETATOB OOYUYESHUS IO TUCITUTIIINHE

Bupa koHTpoOJas

KoHTpoJsinpyembie pe3yabTaThbl 00y4eHuUsI 10 Texkymmid Py6exHblii HUTorosmIiii

aucuuminHe (3YBbi) C TO OJIP | T/KP JK3aMeH

YcBOeHHbIE 3HAHUS

3.1 3HaTh METOIbI MOJICTUPOBAHNS MTPOIECCOB MPUPOIHBIX TO1 TB
U TEXHHUYECKHX CHCTEM, CIUIOIIHBIX U Pa3feaCHHBIX CPeI,
T'COJIOTHIECKOH Cpelibl, MacCHBA TOPHBIX ITOPOJT

3.2 3HaTh TEPMHUHOJIOTHIO B 001acTH IN(PPOBOI C1 TO2 TB
SKOHOMHKH U IIM(PPOBBIX TEXHOJIOTUI

OcBoeHHbIC YMEHHUS

¥.1 ymeTh BBIIOJHSTH TPYAOBBIE JEUCTBHS C OJIpP1 TB
UCTIONIb30BaHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHI TIPH OJIP2
peleHny 3a1a4 NpodeccHOHANBHOM NeITeIbHOCTH

¥.2 ymeTh MO/IEIMPOBATH MIPOLIECCHl IPUPOHBIX U OJIP3 TB
TEXHUYECKHX CUCTEM, CILIONIHBIX U pa3AelEHHBIX Cpell, OJIP4
Te0JIOTHYECKOH cpeJibl, MaCCUBA TOPHBIX MOPOJ

IIpnoOpeTeHHBIE BJIAICHAS

B.1 BnaneTh HaBBIKAMH HCIIOJIB30BAHUS PAIOHAIBHBIX OJIP5 TB
METOJIBl MOJISIUPOBAHMS TPOIECCOB MPHPOIHBIX U OJIP6

TEXHUYECKUX CHUCTEM, CIUIOIIHBIX M PA3ACIEHHBIX CpE, OJIP7

T'e0JIOTUIECKON CpeJibl, MACCUBA TOPHBIX MTOPOJT

B.2 Bnagerh HaBBIKAMHM YTCHHMS HAYYHBIX TCKCTOB IIO OJIP8 TB

npoduiio  mpodeCCHOHATBHON NEeATEIhbHOCTH (BBLICISATH OJIP9




CMBICJIOBBIC KOHCTPYKIMH JJIsi IOHUMAHKSI BCErO TEKCTA,
OOBSICHATH TIPUHITUITBL paboThI OTHCHIBAEMBIX
HH(OPMAIMOHHBIX TEXHOJOTHH)

C — cobeceoosanue no meme;, TO — komnoxsuym (meopemuueckuti onpoc); K3 — xeiic-3a0aua
(unousudyanvroe 3adanue); OJIP — omuem no aabopamophou pabome;, T/KP — pybescroe
mecmupogarue (KoumponvHas paboma); TB — meopemuueckuii sonpoc; 113 — npakmuueckoe 3adanue,
K3 — komnaexcHoe 3a0anue 3K3amena.

WToroBoil OIEHKOW JOCTUKEHHUS PpPE3yJIbTaTOB OOy4YEHUS IO JUCHUIUIMHE
ABIIAETCS TMPOMEXKYTOYHAs arTecTalysi B BHJE OHK3aMeHa, IPOBOAUMAs C YYETOM
PE3YIABTATOB TEKYLIETO U pyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPOJIsi, TUNIOBbIe KOHTPOJIbHbIEC 32/[IaHUSI U IIKAJbLI OlleHMBAHUSA
pe3yJIbTaTOB 00y4eHMsI
Tekyiuii KOHTPOJIb YCIIEBAEMOCTH UMEET IIEIbI0 00eCIeueHe MaKCUMalIbHOM

s pexkTuBHOCTH y4eOHOro mpoliecca, YIpaBlICHHE MpoleccoM (QopMHUPOBAHUS
3aJIaHHBIX ~KOMIETEHIMM OO0ydaeMbIX, TMOBBIIICEHHE MOTHUBAllMU K ydebe U
MpeyCMaTPUBACT OIICHUBAHWE XOJla OCBOCHHS JUCIHUIUIMHBI. B COOTBETCTBUU C
[TonoxxeHneM O MPOBEACHUU TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXKYTOUHOM
aTTecTaly OOyYaroluXcs Mo 00pa30BaTENIbHBIM MPOrpaMMaM BBICIIETO 00pa30BaHUs
— nmporpamMmaM OakajiaBpuara, creuuainurera W Mmaructparypst B ITHUITY
MPENYCMOTPEHBI  CIEAYIOIIUE BUAbI M MNEPUOJUYHOCTh TEKYIIErO0 KOHTPOJIS
yCIEBAEMOCTH O0YYAIOIINXCS:

- BXOJTHOM KOHTPOJIb, TPOBEPKA UCXOTHOTO YPOBHS MOJTOTOBIEHHOCTH 00y4aeMOro
Y €r0 COOTBETCTBUS MIPEABABISIEMBbIM TPEOOBAHUAM JIJI U3YUEHUS JAHHOUW JUCIUILIUHEI;

- TeKyIIHH KOHTPOJIb YCBOCHUSI MaTepuaia (YPOBHSI OCBOSCHUSI KOMIIOHEHTA «3HATH
3aJIaHHBIX KOMIIETCHIIUI) Ha KaXKJIOM T'PYIIOBOM 3aHATHU M KOHTPOJIb MOCEIIaeMOCTH
JICKIIMOHHBIX 3aHSTHI;

- MPOMEXYTOUHBIA U PYOEKHBI KOHTPOJb OCBOCHUS OO0y4YaeMbIMH OTACIBHBIX
KOMIIOHEHTOB «3HATh», «YMEThY» 3aJaHHBIX KOMIIETCHIIMI MyTeM KOMIIbIOTEPHOTO WJIN
0JIJAHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  OIMPOCOB,  KOHTPOJBHBIX  PadbOT
(MHOUBHUIYaTbHBIX JOMAIIHUX 3aJJaHUi), 3allIUThl OTYETOB IO Ja0OpaTOPHBIM paboTam,
pedeparos, acce u T.1.

PyOGexHbIii KOHTPOJIb MO JUCIUIUIMHE MPOBOJAUTCS Ha CIEAyIOLIEeH Hemele Mocie
MPOXOXKIEHUS MOAYJA JUCUUIUIMHBI, a MPOMEXKYTOUHBIH — BO BpeMSl KaxJI0ro
KOHTPOJIBHOTO MEPONPUSATHS BHYTPU MOAYJIEH JUCUUILIAHBL;

- MEXKCECCHUOHHAsl arTecTalus, €IMHOBPEMEHHOE II0JIBEICHUE HWTOrOB TEKYIIEH
YCIIEBAEMOCTU HE MEHEE OJHOTO pa3a B CEMECTP MO BCEM TUCLUUILIMHAM JJISi KaXKJI0TO
HaIpaBJICHUS] TOATOTOBKY (CIEUUANIBHOCTH ), Kypca, TPYIIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUHU.

2.1. Tekymuii KOHTPOJIb YCBOCHUSI MaTepUaJia
Texymuii KOHTpOJb YCBOGHHUs Marepuaja B ¢Gopme cobeceqoBaHUS WU
BBIOOPOYHOTO TEOPETUYECKOTO OINpOCa CTYAEHTOB MPOBOAUTCS MO KaXKIOM TeMe.
Pesynbrarel o 4-0amibHOM IIKaJie OLEHUBAHUS 3aHOCSTCS B KHUXKKY TpernojaBarels u
YUUTBHIBAIOTCSI B BHUJE WHTErPAIBHOW OLICHKA NPU IPOBEACHUU MPOMEKYTOUYHON
aTTeCTALNU.
2.2. Py0eskHblil KOHTPOJIb
PyOexxHbIiI KOHTPOJIb ISl KOMILUIEKCHOTO OIEHUBAHUSI YCBOEHHBIX 3HAHUU,
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OCBOCHHBIX yYMEHUW W TMPUOOpETeHHBIX BiageHuit (tadn. 1.1) mpoomutcs, B dopme
3aIUThl JTAOOPATOPHBIX PaOOT U PYyOEIKHBIX KOHTPOIBHBIX pPadoT (MOciie HU3yYCHHS
Ka)X7I0TO MOIYJIsl y4eOHOM AUCIUILIAHBI).
2.2.1. 3amuTa 1a60paTOpPHBIX padoT
Bcero 3amnanupoBano 9 maboparopHbix pabot. TumoBbie Tembl J1aOOPATOPHBIX
pabot pusenens! B PI1JI.
3amuTa 1abopaTopHON pabOTHl MPOBOAUTCS UHAMBUAYAIBHO KaXIbIM CTYIEHTOM
WM TPYNIHOW CTYICHTOB. THMOBBIC IIKaJa M KPUTEPUHU OICHKU MPHUBEICHBI B OOIICH
gactu @OC 06pazoBaTenbHON MPOTPaAMMBI.
2.2.2. Py0GexxHasi KOHTpOJIbHas padoTra
CornacHo PIIJI 3amianupoBaHO TECTUPOBAHUE CTYACHTOB.
TunoBble 3aJaHuA TeCTAa:
1. Yro HeoOXoAMMO 3HATh JUIsl OMPENCICHHUS XapaKTePUCTUKH HEDTAHOTO U
ra3oBoro rjiacra’?
2. YTo Takoe ropHOE JIaBJICHHUE?
3. KonddummeHt CcBEpXCKUMAEMOCTH Tra3a, 3aBUCAIIMNA OT JaBleHUA U
TEeMIIepaTyphl, XapaKTepusyer?
4. O0beMHBIN KOADOUITMEHT XapaKTepusyeT?
5. YUem ruapodunbHee MOpoaa, TeM COAep>KaHUE B HEW OCTAaTOYHOM BOIBI MPHU
MPOYMX PABHBIX YCIOBUSIX U3MEHSAETCA CICTYIOIINM 00pa3oM.

2.3. BblnojiHeHHEe  KOMIUIEKCHOIO  HMHAMBHMAYAJbHOIO  3aJaHUA  HaA
CaMOCTOATEJIbHYIO padoTy

JInst olleHMBaHWS HABBIKOB M OMBITa JEATENBHOCTH (BIAJEHUS), KaK pe3yibTaTra
0o0y4eHUs 10 JUCHUIUIMHE, HE UMEIOIICH KypCOBOTO IIPOCKTA UM PabOThI, UCIIOIB3YETCS
WHIWBUIyaJIbHOE KOMIUIEKCHOE 3aJjaHu€ CTYJICHTY. TUMOBbIC IIKaJIa U KPUTEPUHU OLICHKH
PE3YNIBTaTOB 3alUThl WHIWBUAYAJIBHOTO KOMIUICKCHOTO 3a/JIaHHs MPUBEACHBI B OOIICH
gactu ®OC 006pa3zoBaTeIbHOMN IPOrPaMMBI.

2.4. IlpoMe:xxyTOUHASI aTTeCTAIUA (MTOTOBbI KOHTPOJIb)

Jlomyck K TMPOMEXYTOYHOM aTrTecTallui OCYIIECTBIACTCS TO pe3ylbraTtam
TEKYIIETO U PYyOSIKHOTO KOHTPOJISI. YCIOBUSMH JIOTYCKa SBJISIOTCS YCIICITHAS C/lada BCEX
OTYETOB M0 TPAKTUYECKUM pabOTaM U TOJOXKUTEIbHAs HMHTETpajdbHas OICHKAa I10
pe3yibpTaTaM TeKYIIEro U pyoeKHOTO KOHTPOJIS.

2.4.1. Ilpoueaxypa mnpoOMe:KyTOYHOM arrecraluu 0e3 JONOJHHUTEIbHOIO
aTTECTAIIMOHHOTO MCIIBLITAHUS

[IpomexxyTouHast arrectanusi MPOBOAUTCS B (QopMe IK3aMeHa. DK3aMEH II0
JHUCHMITINHE OCHOBBIBACTCS HAa  pe3y/ibTarax  BBINOJHEHUS IpeabLITY X
WHJIUBUAYAJIbHBIX 33/IaHUI CTYICHTA MO0 JaHHOW AUCIUILIMHE.

Kpurepun BbIBEIECHHSI WTOTOBOM OLIEHKM 3a KOMIIOHEHTBHI KOMIIETEHLIMM IIPU
MIPOBEICHUN TTPOMEKYTOYHOW aTTECTAIlMW B BUJIE DK3aMEeHA MPUBEIEHBI B OOIIECH 4acTu
®OC obOpa3zoBaTeabHON MPOrPAMMBI.

DK3aMeH MO JWCIUIUIMHE TMPOBOAUTCA T0 OuieraM. bumer coaepxut
teopeTnyeckue Borpockl (TB) st mpoBepku yCBOESHHBIX 3HAHUM.
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2.4.1.1. TunoBble BONPOCHI 1Jisi KOHTPOJISI YCBOEHHBIX 3HAHUIA:
1. OOmwme TmOHATUS O TOpHBIX Tmopoaax. Kiaccuduxaiusi KOJIIEKTOPOB.
MuHepanoru4eckuii COCTaB TEPPUTCHHBIX TOPHBIX MTOPO/I.

2. OOmue TMOoHATHA O TEPPUTCHHBIX M KapOOHATHBIX TOPHBIX MOPOMAAX.
[Terporpaduueckue npru3HaKu FOPHBIX TOPO/I.
3. OOmue MOHATHS O TPAHYIOMETPHUUYECKOM COCTaBa TEPPUIE€HHBIX TOPHBIX

MOpPOJL M €ro MPaKTUYECKOE 3HAYeHUE (CUTOBBIM, CEIMMEHTOMETPUYECKUN U JIp.
aHaJIN3bI).

4, dopmMa W OKAaTaHHOCTh YacTHIl OOJOMOYHBIX IOpOA. THIBI IleMEHTa
OOJIOMOYHBIX TTOPO/I. YIIebHAS TIOBEPXHOCTb.
5. Ot6op w xoHcepBamms KepHa. [loaroroBka o00pa3ioB KepHa K

uccienoBanusaM. CrocoObl OINpenesieHuss OCTaTOYHOM BOJOHACHIIIEHHOCTH OOpa3IoB
KEpHa.

6. AHanmu3 00pasnoB kepHa M nuiama. CTpyKTypy MOPOBOTO IMPOCTPAHCTBA.
Meton nentpudyrupoBanus. Gopma u pazmep mop.

7. OO6mume mpeacTaBiIeHuss 0 MOPUCTOCTU. Buasl mopuctoctu. OnpenencHue
MIOJIHOM, OTKPBITOM, 3aKpbITON, 3((HEKTUBHON U TUHAMUYECKON TOPUCTOCTH.

8. CnocoObl  ompeneneHuss oObema oOpasia CIEMEHTHPOBAHHBIX IOPOJI,
o0bemMa nmop obpasia nopojasl, TBEp10il (ha3bl B HOPOJIE.

9. CrpykTypHBIi KO3 PULIHEHT, COCTaBIIIOIINE CTPYKTYPHOTO

ko3pduurenTa. ['eomeTpuueckuii U TUAPABINYECKUI paauychl myctoT. OmnpeneneHue
pannyca IyCTOT.

10. OO6mwue mpeAcTaBIeHUS O KaBEPHO3HOCTH, TPEIIMHOBATOCTH KapOOHATHBIX
ropHbix mnopoa. CBs3b MEXAY pa3iIMyHbIMM BUIAMU IYCTOT KaBEPHO3HO-TIOPUCTHIX
nopo. HeonHOpOIHOCTB KOJUIEKTOPCKUX CBOKCTB IOPOL.

2.4.1.2. lllkajbl o1lleHMBAHUSA Pe3YJIbTATOB 00yUeHNsI HA IK3aMeHe

Onenka pe3yJbTaToB  OOy4YeHUs 1O JUCHUIUIMHE B (QopMe  YpOBHS
c(hOpPMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, YMemb, 8ladems 3asBICHHBIX KOMIIETCHIIUN
MPOBOJUTCA MO 4-X OaJUTbHOM IIKaje OIICHUBAHUS MyTeM BBIOOPOYHOTO KOHTPOJIS BO
BpeMs dK3aMeHa.

TunoBble MIKaja U KPUTEPUH OLICHKU PE3yIbTaTOB O0YUEHHS MPHU cJlade dK3aMeHa

JUIsi KOMIIOHEHTOB 3Hamb, yMmemb U 6ladems TpuBeHAeHbl B o60mieit yactu DPOC
o0Opa3oBaTebHOU MPOrpaMMBlI.



3. Kpurepun oneHuBaHusi YpPOBHSA C(HOPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHI M

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIH

[Ipu oneHke ypoBHS COPMHUPOBAHHOCTU KOMIIETEHIMH B paMKax BBIOOPOYHOTO
KOHTPOJSL TPU DK3AMEHE CUYUTACTCS, UTO NOJNYYEHHAS OYeHKA 3a KOMNOHEHMm
npoeepsieMou 6 buneme Komnemenyuyu 0600waemcs Ha COOmeemcmeayIouwull KOMNOHeHm
gcex KomnemeHyuu, popmupyemuix 8 pamkax OaHHOU y4eOHOt OUCYUNTIUHDL.

TumoBble KpUTepUHM U IIKAJIbl OLIEHWBAaHUSA YPOBHA CPOPMUPOBAHHOCTU
KOMIIOHEHTOB KOMIIETEHIIMI mpuBeneHsl B obmeit yactu POC obOpazoBarenbHOU
IIPOrpamMMBlI.

3.2. OueHka ypoBHsl ¢()OPMUPOBAHHOCTH KOMIIeTEeHIN A

OOmias oneHka YpoBHsS C(HOPMHUPOBAHHOCTH BCEX KOMIETEHLMH MPOBOJIUTCS
IlyTEM AarperupoBaHrs OLEHOK, IIOJYYEHHBIX CTYIAEHTOM 3a KaXIbli KOMIIOHEHT
(bopMHpPYEMBIX KOMIIETEHILIUH, C YYETOM PE3YyJbTaTOB TEKYILIErO U pyOEKHOTO KOHTPOJIS
B BUJE HMHTErPajbHOW OLIEHKH MO 4-X OayibHOW mmikane. Bcee pe3yiabTaTbl KOHTPOJIS
3aHOCATCSI B OLICHOYHBIM JINCT M 3alOJIHAKOTCA IPENOJaBaTesieM [0 UTOraM
IIPOMEKYTOYHOM aTTECTALIMH.

®dopma OLIEHOYHOTO JIMCTAa U TPEOOBAHUSA K €r0 3al0JHEHHUIO IPUBEIEHBI B 00IIEH
gactu ®OC 00pa3oBaTeabHON NPOrpPaMMBI.

IIpu (opmupoBaHHH HUTOrOBOM OLEHKH IPOMEKYTOUHOW AaTTECTAllMM B BHUJC
AK3aMEHa HCIOJIb3YIOTCS THUIOBBIE KpHUTEpUH, NpuBeAeHHble B obmieil yactu ®OC
00pa3oBaTebHON MPOrPaMMBI.



