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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Henp — mpuoOpeTeHHe KOMIUIEKCA 3HAHUH TO (HU3MKE HEPTSIHOTO IUIACTA, KaK COBPEMEHHOM
KOMITJICKCHOM MPHUKIIAJHOW HAYyKH O CBOWCTBAaX IUIACTOBBIX CHUCTEM, OCOOEHHOCTSIX MOJICKYJISPHOTO
B3aMMOJICHCTBUS )KUIKUX U TBEPABIX (a3; (HopMHUpOBaHHWE HAYYHOTO MHPOBO33PEHHUS HA OCHOBE 3HAHUI
0 (U3NIECKUX 3aKOHOMEPHOCTEH CIIOKHBIX MPHUPOIHBIX CHCTEM; BOCIIMTAHUE HABBIKOB 3KOJOTHUECKOM
KyJIBTYpBI IPH pa3paboTke HEMTSHBIX M Ta30BHBIX 3AJICHKEH.

3amauu:
1. U3yunth HaydHble OCHOBBI, TEPMUHBI U TMOHITHSA, A TAKXKE OCHOBHBIE METOIUKU ONpeACTCHUS
NeTPOPU3NIECKIX CBOMCTB TOPHBIX MOPO/I.
2. I3y4nTh OpraHU3aIrio JJTa00paTOPHBIX PA0OT MO OMPEACICHUIO KOJUIEKTOPCKUX CBOHCTB MOPOI.
3. ®opmMupoOBaHUS HABBIKOB UCCIIEIOBAHUS (PHIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB TOPHBIX MOPO/I.
4. ®opMupoBaHrE YMEHUS POBOAUTH PACUEThl, UCTIONB30BaTh HOpMaTuBHBIE TOKyMeHTH (OCT, TOCT).

1.2. U3yuyaemble 00beKTbHI M CHUIIINHBI

1. O6pa3ibl TopHBIX MOPOA (KepH) MPOAYKTUBHBIX OTIOKCHHM.

2. Mopenu rmiacToBbIX (IIIOUI0B.

3. JJabopaTopHoe 00opyJ0BaHHE I H3YUECHUS (PUIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB IMOPOI-KOJIEKTOPOB.
4. MeToanKu U3y4eHHsI CBOMCTB TOPHBIX TIOPO U (hIFOUIOB.

1.3. Bxoansbie TpeGoBaHus

|He MPESYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AMCUHUILIMHE

Nupnkatop IOCTHKEHUS
[Inanupyemsle pe3yabTaThl

- XapaKTePUCTUKH PabOThI
He(TIHOTO, Ta30BOTO
[UIACTOB, B TOM YHUCIIE TIPU
n00bI4e HepTH MaXTHBIM
CII0CO00M;

- mapameTpsl paboThI
CKBaKHHBI;

- paboTBHI 0 3aIyCKY U
OCTaHOBKE CKBKHH.

podeccuoHaIbHON
NESATENBHOCTU U UX
CTPYKTYPHBIE 3JIEMEHTHI

K Wupnexc 5 KOMIIETCHIINH, C KOTOPBIM Cpenctra
OMIICTCHIHA WHMKATOPa OOYHCHHUA IO JMCLMILIMHE | ryecerbl MTaHHPYEMBbIE OIICHKH
(3HATH, yMeTS, BIaACTh) pe3ynbTaThl O0yYCHHS
OIIK-18 N/I-101IK-18|3nats: 3HACT OOBEKTHI JK3aMeH




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
Kommerenumst | | catopa 0(63{{‘3?; o | coomecer maaupyewsie | onern
’ ’ pe3ybTaThl 00yUeHUs
OIIK-18 N1-2011K-18|YMmeTs: 'YMeeT KOHTPOIUpPOBATh OTtuér no
- IJITAHUPOBATH COCTOSTHHE OOBEKTOB MPAKTHIECKOM
naGopaTopHbIe podeccuoHaIbHON Y 3aHATHIO
PKCIIEPUMEHTHI 10 JEeSTeNbHOCTU U UX
OIPE/IETCHUIO EMKOCTHO-  [CTPYKTYPHBIX 3JIEMEHTOB
(UIbTPaLIMOHHBIX,
JTMTOJIOrO-CTPYKTYPHBIX,
(U3UKO-MEXaHHUECKUX
CBOMCTB HE(PTSIHOTO TUTACTa
10 KEPHOBOMY MaTepuay.
OIIK-18 MNJ1-30I1K-18|BnaneTs: Brnaneer HaBbIKaMU 3amuTa
- HaBBIKaMU ITPOBEIECHUSA OpraHM3alliY UCCIIEOBaHUH |1abopaTopHOi
NeTPOPU3NIECKIX 00BEeKTOB MpodeccnoHambHON [paboTh
MCCIIeIOBAaHUN TOPHBIX NEeSTeNbHOCTU U UX
[OPO/I. CTPYKTYPHBIX 3JIEMEHTOB
OIIK-8 MJI-10I1K-8 |3HaTh: 3HAeT METObI aHANH3A, DK3aMeH
- mabopaTopHbIC U 3aKOHOMEpPHOCTEH
CKB2KUHHBIE METO/IbI MMOBEICHUS, YIIPABICHUS
aHaJIM3a NeTPOPU3NIECKON |CBOMCTBAMHU TOPHBIX IOPOJ U
nH(pOpMAIUH 110 COCTOSIHEM MaccHBa B
TEXHOJIOTUYECKUM rporueccax A00bIYH U
IpoleccaM 3aBOJHEHUS nepepaboTKU MOJIE3HBIX
IPOAYKTUBHBIX IUIACTOB IPH [ICKOMAEMBIX, a TAKXKE IPU
pa3paboTKe 3aNexei u CTPOMTEILCTBE U
MEXaHH3UPOBAHHOH TOOBIUE [PKCIUTYaTAIIMX TTOI3EMHBIX
HeTH U Ta3a. 00BEKTOB
OIIK-8 N-201IK-8 [YmeTs: YMeer npuMeHsITh MeTobl  [OTYET Ho
- IPOBOAMTH Ja0OpaTOpHBIE |aHAIM3a, 3HAHUS MPAKTHYECKOM
PKCIIEPUMEHTHI 10 3aKOHOMEpHOCTEHN Y 3aHATHIO
OINpE/IETICHUIO EMKOCTHO-  [IOBEJCHMSI, yIPaBICHUS
(UIBTPAIMOHHBIX, CBOMCTBAaMHU TOPHBIX OPOJ U
T TOJIOTO-CTPYKTYPHBIX, COCTOSTHEM MaccHuBa B
(hM3HKO-MEXaHUIECKHIX mporeccax J0ObIYH U
CBOMCTB HE(TSHOTO TIacTa |[MepepabOTKH MOJIE3HBIX
0 KEPHOBOMY MaTepHaily; |[ACKOMAEMBbIX, a TAKXKe Mpu
- 00pabaThIBaTh CTPOUTENBCTBE U
SKCIIEPUMEHTANIbHbIE PKCIUTyaTallMy MOJI3€MHBIX
TTaHHBIE C UCTIOIB30BaHHEM |0OBEKTOB
COBpPEMEHHBIX MPHKIATHBIX
MMPOTPaMMHBIX TPOTYKTOB;
- HHTEPIIPETHPOBATH
pe3yJIbTaThl U JIENaTh
BBIBOJIbI O KOHJUITHOHHBIX
CBOICTBax MOpoa-
KOJIJIEKTOPOB.
OIIK-8 MNJI-30I1K-8 (BrmageTs: Brnaneer HaBBIKaMH 3ammuTa
- CIIOCOOHOCTBIO YIPaBJICHUs CBOMCTBAMHU mabopaTopHOii
HCIIONIB30BaTh rpauecKue [FOPHBIX MOPOJI U COCTOSHUEM [paboThl

)51

MaCCHBA B




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00y4eHUs
CTaTHCTUYECKHE MAKETHI Mporeccax J00bIYH U
IpOTpamMM ISl ONIpeIesIeH s [TepepabOTKH MMOJIE3HBIX
€MKOCTHBIX, HMCKOMIAaeMbIX, a TAK)KE pU
(WIBTPAIMOHHBIX, CTPOUTEILCTBE U
CTPYKTYPHBIX, PKCIUTyaTallMy MOJI3€MHBIX
MEXaHHYECKHUX U 00BEKTOB
QIIEKTPUYECKUX CBOMCTB
[JTACTOBBIX CUCTEM IPU
pas3Bezike, pa3paboTke u
PKCIUTyaTau 00BEKTOB
He(dTera3og00bI4H.
3. O0bem U BUABI Y4eOHOI padoThI
Pacnpenenenne
. Bcero 110 CEMECTpaM B Jacax
Bun yuebHoit paboThsl
4acoB Homep cemecTpa
8
1. IIpoBeaenne yueOHbBIX 3aHATUH (BKJIIOUYAs IPOBEIEC- 72 72
HUE TEKYIIEro KOHTPOJIS yCIeBaeMOCTH) B (hopMe:
1.1. KonTakTHas aynuTopHasi paboTa, u3 HUX:
- iexruu (JI) 34 34
- maboparopusie paboTsl (JIP) 18 18
- IPAKTUYECKUE 3aHATHUS, CEMUHAPHI U (MJIH) ApYyTHe 18 18
BHJIBI 3aHATHH cemuHapckoro tumna (I13)
- KOHTpOJIb camocTosiTenbHoi paboTsl (KCP) 2 2
- KOHTPOJIbHAs paboTa
1.2. CamocTtositenbHas padora ctyaertoB (CPC) 72 72
2. [IpoMexxyTOouHas aTTecTamus
DK3aMeH 36 36
JlnddepeHnmpoBaHHbIN 3a4eT
3auer
Kypcogoit mpoexr (KIT)
Kypcogas pa6ota (KP)
OO11ast TpyT0EMKOCTh JTUCITUTUIHBI 180 180
4. Conepmaﬂne JAUCHUITIIMHbI
O06pem
O06beM ayUTOPHBIX BHEAYIUTOPHBIX
HaumeHnoBanue paziesnoB AUCHUIUIMHBI ¢ KPATKUM SAHSTHIA 0O BAIAM B Yacax |3aHsTHil 1O BHIAM
coJiepKaHueM B YACAX
a1 | gp | m3 CPC
3-ii cemecTp
BBenenue 2 0 0 2
[IpeameT u 3apaun aucuumivHbl "®Ousnka miacra',
OCHOBHBIE MTOHSATHSI, TEPMHUHBI U OIIPEICTICHHUS.




O0BeM

H OOBeM ay TUTOPHBIX BHEAYy IUTOPHBIX
aUMEHOBAHUE PA3/JEJIOB JUCLHUIUIMHBI C KPAaTKUM 3QHATHI 110 BHAAM B 4acaX |3aHsATHil 10 BUIAM
COJIEpKaHUEM B YACAX
J JIP I13 CpC
Moayns 1. Ilerpodusudeckue cBoiicTBa TOPHBIX MOPOJ. 18 10 10 46

Tema 1. Texnomorust or6opa u J1abOpaTOpPHEIE
WCCIIEIOBAHUS KEPHA

lccrnenoBanne KepHa B COBPEMEHHOM KEPHOXPAHWINLIE.
[ToaroToBka 00Opa3oB TOPHBIX TOPOJT JIS
mabopaTopHBIX aHAIN30B. M3roToBIeHNE U perucTpaus
00pa3LoB. DKCTParupoBaHUE, HACBILICHUE MOJ
BaKyyMOM M XpaHEHHE 00pa3lioB

TOPHBIX TOPOJ. PexuM Ccyliku, BaKyyMUpPOBaHUS U
HachILIeHUs 00pa3loB KepHa. HacklleHrue ropHbix
MOPOJI TP U30BITOYHOM JaBJICHHH.

Tema 2. MuHepanoruu4eckuii ¥ rpaHyJIOMETPUYECKHUM
COCTaB MOPOJL

Krnaccudukanys ropHsIX OpoJ 110 IPOUCXOKACHUIO.
CBolicTBa rOpHBIX OCaI04HBIX MOPOJ. TeppureHHsle u
KapOOHATHbIE FOPHbIE NOPOAbl. MUHEpaIOruueckuii u
rpaHyJIOMeTpUUYecKuil coctaB nopoj. CUTOBBIN U
CeMMEHTALMOHHBINA aHAJIN3 TOPHBIX MTOPOJ.
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

ITopucTocTh, KABEPHO3HOCTD U TPEILIUHOBATOCTD.
Krnaccudukanus nopoa-KoJIeKTOpOB M0 pa3Mepam
MOPOBBIX KaHaI0B. Koa(duuueHTs MoITHON, OTKPHITOM,
PG EKTUBHON U AMHAMUYESCKONW TTOPUCTOCTH.
[TporuItaeMoCTh TOPHBIX MOpoI. CriocoObl onpeneneHus
IPOHULIAEMOCTH TOPHBIX 1opoJ. [Tpubops! s
orpe/iesIeHHs aOCOIIOTHOM MPOHUIIAEMOCTH.
BeprukaibHasi 1 rOpU30HTaNbHAs IPOHULAEMOCTb.
Kanmsipasle CBOMCTBA U OCTaTOYHAS
BOJ/IOHACBHIILIEHHOCTb MTOPO/I.

Tema 4. CTpyKTypHbIE XapaKTEPUCTUKH IOPOJI-
KOJJIEKTOPOB

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 FOPHBIX MOPOA. MeTOobl UCClIeA0BaHUS
CTPYKTYPBI IOPO/I-KOJIEKTOPOB.

Tema 5. MexaHn4decKue CBOKMCTBA TOPHBIX MOPOJ
IIpounocts. TBepnocTs. Ypyrocts. [1macTHYHOCTS.
Cxumaemocts. HaGyxaemocts. TekyuecTs.
Koaddunment o00beMHON YIIPYTOCTH TOPHBIX TOPOJ.
MeTonbl onpeesieHrs MEXaHUYECKUX CBOWCTB TOPHBIX
nopo. HanpskeHHOE COCTOSIHUE TOPHBIX IIOPOJ, B
MaccuBe. HopmanbHoe 1 kacarenbHOe




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

HanpspkeHus. HanpspkeHHOe cocTOsIHME TOPHBIX MTOPOJ] B
OKOJIOCKBa)XKMHHOM IpocTpaHcTBe. [InacroBoe nasie
Hue. 'opHoe narnenue. DpheKTUBHOE JIaBJICHUE.
JleopMarioHHbIE TPOLECCH] B TPOIYKTUBHBIX IIACTaxX
[pU UX pa3paboTKe.

Tema 6. AKyCTHUYECKHE U TEIUIOBBIE CBOIICTBA TOPHBIX
Opoz

AKyCTHUYECKHE CBOWCTBA TOPHBIX NOpoJ. [IporonbHbIe 1
nornepevHslie BogHb. KoaduuneHTsr orpaskeHus u
3aTyxaHus. GakTOpbI, BIMSIONNE HA aKyCTUYECKHE
CBOWCTBA FOPHBIX MOPOJ (JlaBIE€HUE, TEMIIEPATypa,
HACBIILEHHOCTb, CTPYKTYpa U TEKCTypa FOPHBIX IOPO.).
TennoemkocTs. TemIOMpoOBOIHOCTD.
TemnepaTyponpoBOAHOCTb. MeTobl ONIpeeneHUs
TEIUIOBBIX CBOMCTB FOPHBIX MOPO.

Mopynp 2. XapakTepUCTUKH IUIaCTOBBIX (DIIFOUIIOB.

12

Temal . DU3NKO-XUMUYECKHE CBONCTBA IPUPOIHBIX U
MOy THBIX T'a30B.

CocTaB pUpOAHBIX U MOMYTHBIX ra30B. OCHOBHBIE
cBolicTBa ra3a. [lnotHocTs. Bszkocts. Kputnueckue u
MpuBeleHHbIC TapaMeTphl raza. KoadduimeHTsr
CBEPXCHKMMAEMOCTH Ta3a. 3aBUCUMOCTh CBOMCTB Ia3a OT
€ro cocTaBa, JaBJICHUS U TEMIIEPATYPHI.
Bnaroconepxanue raza. Y cioBHs 00pa3oBaHUs
KpUCTAJUIOTHPATOB B MpUpoaAHoM rasze. Cocras u
CBOMCTBA ra30KOHACHCATHBIX CMECEH.

Tema2 .Du3nyuecko- XUMHUUECKHE CBOMCTBA IJIACTOBOM
HeTH

HedreHachIeHHOCTh U METO/IBI €€ OTIPEACTICHHS.
CocraB He(Tu. PUBNKO-XUMUUECKHE, TETNIOBBIE U
HIIEKTPUYECKHE CBOMCTBA MutacToBoi HeQTH. [110THOCTS.
Bsi3kocTh. Peonornveckre xapakTepucTUKHA HEPTEH.
CraTtnueckoe HanpspkeHue casura. [Ipudopst st
M3y4eHus1 CBOMCTB HeTH. CKBAKHHHBIC
mpo6ooTOopHUKHU. PacTBOprMOCTh ra3oB B He(PpTH. 3aKOH
["'enpu. BrnusiHue razoHachIeHHOCTH Ha (PU3HKO-
XUMHYECKUE CBOMCTBA HE(PTH. J[aBNeHNe HACKIIIICHHUS.
CxumaeMocTb, 00beMHBIN KO3(PPHUIMEHT U ycaaka
HedTu. KpuBas pasrazupoBaHus 1miacToBoi HEPTH.
Tema 3. ®U3MKO-XUMUYECKHE CBOMCTBA MJIACTOBBIX BOJ
CocraB minacTtoBbIX Boa. [noTHOCTB. BsI3koCTb.
CxxumaemocTs. TepMuyeckoe pacuiupeHue.
MuHepanuzaius. IeKTPOIPOBOIHOCTh. PacTBOpUMOCTh
MPUPOIHBIX Ta30B B IJIACTOBOM BoJie. Biusinue naBienus
U TeMIIepaTypbl Ha (PU3MYECKUEe CBOWCTBA TIACTOBBIX
Boj. TepMonnHamMuueckue U PU3NKO-XUMHUECKHE
YCIIOBUS KPUCTAJNTU3ALUU COJIEH U3 TIaCTOBBIX BOJ.
KecTKOCTh U KHCIOTHOCTB MIIACTOBBIX BoA. CocTosiHuE
OCTaTOYHOW BOJBI B




O0BeM

O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATHN 110 BUJAM B 4acaxX |3aHATHI 10 BUAAM
B Yacax

HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

JI JIP I13 CPC

IMPOAYKTUBHBIX KOJIJICKTOpAXx.

Monayns 3. HedTe- u razooraua miacTos. 8 2 2 12

Tema 1. TToBepXHOCTHO-MOJIEKYJIAPHBIE CBOMCTBA
[JIACTOBBIX CUCTEM

[ToBEpXHOCTHOE HATSKEHUE Ha TPAaHUIIAX Pa3JIeNioB Cpel,
3aBHCHMOCTB €0 OT poja (Iona0B, MUHEpATH3AIAH,
CcocCTaBa, IaBJICHUS U TeMIepaTypbl. MeTobl
oTpeaeNICHHs] TOBEPXHOCTHOTO HATSHKCHUS HA TPAHULIC
PKUIKOCTB-)KUIKOCTb, )KUJIKOCTh-ra3. CMaunBaeMoCThb
TOPHBIX MTOPOJI-KOJIJIEKTOPOB HE(TH U rasa.
['uapodunbpHbie U THAPOPOOHBIE TOPHBIE TTOPOJIEIL.
3aBHUCHUMOCTb CMaYMBAEMOCTH OT JaBJICHUS,
TEMIIEPaTyphl, POAA KHUAKOCTH U TUIA IOBEPXHOCTH.
PoJib cMaunBaeMOCTH TOPHBIX TOPOJA  KOJUIEKTOPOB
MpU  BBHITECHEHWH HEe()TH M Ta3a BOJOM.

Tema 2. MexaHu3M BBITECHEHUS HE()TH BOAOH U3
MOPUCTBIX Cpell

VcTouyHNKY MI1acTOBOM sHepruu. Puznyeckue OCHOBbI
BBITECHEHUS! HEPTH U Ta3a U3 NOpucThix cpea. Cuibl,
eCTBYIONINE B IUIACTE B MPOLIECCE BRITECHEHUS HE(YTH
W Ta3a BOJ0H. MexXaHu3M BBHITECHEHUS HEPTH BOJON U3
¢bukTHBHOTO rpyHTa. MeXaHN3M BBITECHEHUS HEPTH
BOJION M3 peanbHOTO rpyHTa. DPdexT KameHa.
[Tpumenenue [TAB nms moBbimeHust HeTeoTHAYH.
[ToBepxHOocTHO-akTUBHBIE BeniecTBa (IIAB).
KanuisipHoe 1aBieHHe, METOAbI €ro OnpeesieHusl.
KanumisipHoe BnuTbiBaHue. PU3NKO-XUMUUECKHE
OCHOBBI ITOBBILIEHHSI OT/1a4H KOJJIEKTOPOB.

Tema 3. MonenupoBaH#ue IPOIECCOB (DMITBTPAINH B
HE(TSHBIX U Ta30BBIX 3aJIeKAX

DKCHepUMEHTaNIbHbIE HCCIIEOBaHUS MPOLIECCOB
BBITCCHEHUS He()TH U Ta3a Bojoi. Koadduruent
BbITECHEHUS. MeToInKa OATOTOBKHU U MPOBEICHUS
HKCIIEPUMEHTA 110 BhITeCHEHUIO He(hTH Bos1oi. [Tpubopsl
W annaparypa uis MOJEIMPOBaHUS IIpoLecca
BbITeCHEeHUs. Kpurepun nonobus. CoBpeMeHHbIE
HalpaBJICHHSI NCCIIETOBAaHNUN B 00JaCcTH (PU3UKH
HE(TSHOTO W Ta30BOTO IUIACTA JUIS PEIICHUS 3a/1a4
MOBBIIIICHUS HE(YTEOTIAUN KOJIJICKTOPOB.

HNTOI'O no 3-my cemecTpy 34 18 18 72

WNTOI'O o gucLuIninge 34 18 18 72

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3aAHATUU

HauMeHoBaHue TeMbI MNPAKTUYE€CKOIo (CeMI/IHapCKOFO) 3aHATUA

1 (lToctpoenwue rpapukoB UHTETPATBHON U MU dHepeHInaIbHON (YHKIIMU paclpeieIeHus pa3MepoB
JaCTHUL IO CUTOBOMY aHAJIU3Y




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.
2 [Pacuer kapOOHATHOCTH TOPHBIX MOPOJT
3 |Pacuer momHOIL, OTKPBITON M 3(HEKTUBHOM MOPHUCTOCTH TOPHBIX TIOPOJ
4  [[loctpoenue rpapukoB KPUBOM KaMUIUIAPHOTO AABJICHUS IS pa3UYHbBIX THIIOB KOJJIEKTOPOB
5  [PacueT ocTaTo4HOI BOJOHACKIIIEHHOCTH 10 TaHHBIM IIEHTPU(DYTUPOBAHUS
6 [Pacuer cpenHero, MOAAIBLHOTO U MEIMAHHOTO PAINyCOB MOP MO JaHHBIM HEHTPU(YTUPOBAHUS
7  |Pacuer Tommtuubl 3061 BHK mo nanubiM ananuza @EC ropHbeIx mopo
8  |[loctpoenue rpapmKoB mapameTpa MNOPUCTOCTH U MapaMeTpa HACHIIIEHUS 10 JAHHBIM
PIIEKTPOMETPHUHU
9  [Pacuet HedTe- U BOZOHACHIIIIEHHOCTH OOPA3IOB KepHA IO JaHHBIM aHATU30B Ha mpudope JIP-4

(3akca)

Tematnka MpUMEPHBIX JTa00PATOPHBIX PadbOT

Ne .
_ HanMeHoBaHue TeMbl J1a00PATOPHOIl padoTHI
1  |Onpenenenue rpanyIOMETPUUECKOTO COCTaBa MOPO CUTOBBIM CIIOCOOOM
2 |Onpenenenne KapOOHATHOCTH TOPHBIX TIOPO]] Ta30METPUIECKIM CITocoOoM Ha rpubdope Knapka
AK-4
3 |Onpexnenenue kodpduureHTa abCOIOTHON MPOHUIIAEMOCTH TOPHBIX MOPO/I P CTAIIMOHAPHOM
¢ubTpanyy ra3a
4  |Onpenenenue ko3 HUIMEHTa OTKPHITON MOPUCTOCTH 10 MeToy [IpeobpaxkeHCKOro
5  |Onpenenenue ko3 PUINEHTA TTIMHACTOCTH OCATOYHBIX TOPHBIX TOPOJ METOAOM OTMYUYHBAHHUS
(merox CabanuHa)
6 |OnpexneneHue AIIEKTPUIECKUX XaPAKTEPUCTUK TOPHBIX MOPOI-KOIEKTOPOB
7  |MccnemoBaHWe KaNnmWUIAPHBIX SBJICHHA METOJOM KAaMJUIIPHON MPOTUTKH TOPHBIX TOPOJT
8  |Ompenenenue cpeHEro pa3Mepa KBapleBbIX 3epeH MUHEPAIBHOTO CKeJeTa CIIeMEHTHPOBAaHHBIX
MOPOJ-KOJJIEKTOPOB ONTHYECKHM METO/IOM
9  |Ompenenenue kordphuIEHTa OCTATOYHON BOJOHACHIIIIEHHOCTH MeTOoA0M Meccepa




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 ['umatynunos L. K. ®usuka HeQTSIHOro 1 ra30Boro riacra : ydeOHuK 41
i By30B / L. K. 'mmatynunos, A. U. Hupkosckwuil. - M.: Henpa, 1982.

2 KotsaxoB @.U. ®usnka HEPTIHBIX U Ta30BbIX KOJIEKTOpoB / O.1. 1
Korsaxos. - M.: Heapa, 1977.




Mup3zamxanszaae A.X. Pusnka HedTIHOTO U ra3oBoro miacta / A.X.
Mupzamxanzane, .M. AmetoB, A.I'. KoBanes. - M. Ixesck: UH-T
KOMIBIOT. uccien., 2005.

23

2. JlonoJiHMTEIBHAS JTUTEPaTypa

2.1. YueOHbIe U HAY4YHbIE U3aHUSA

['umatynunos 1. K. ®@uzrka HEQTIHOTO ¥ Ta30BOTO IUIACTa | Y4eOHUK
s By30B / 111 K. I'mmatymuHoB, A. . llupkoBckwuii. - MockBa: AJbsSHC,
2014.

['umatynuaoB 11K, ®u3nka HeDTIHOTO U Ta30BOTO IJIacTa : yaeOHOE
nocobue s By3oB / IIL.LK.I'mmatyaunos,A. M. 1upkoBckuii. - M.:
Anbsiac, 2005.

58

3n06uH A. A. Teopust n mpakTHKa IPUMEHEHUS SIIEPHOTO MAarHUTHOTO
pe3oHaHca B puszuke HeTssHOTO Tiacta / A. A. 3mo6uH. - [Tepmb: U3a-BO
1M, 2015.

[Tupcon C. J[x. Yuenue o HedTssHOM 1miacte : nep. ¢ anra. / C. Jx.
[Iupcon. - Mocksa: ['ocrontexusaar, 1961.

Tyns60Bud b. . Metonbl n3ydeHus mopoI-KOJICKTOPOB He(TH 1 ra3a /
b. U. Tyns6oBuu. - Mocksa: Henpa, 1979.

2.2, llepuonnyeckue u3gaHus

Bectauk [THUITY. I'eonorus. HedrerazoBoe u ropHoe neno. - [lepms: ,
W3n-so I[THUITY, , 2011 - <br>2016, Ne 19 [Ha anrm. g3.]. - 2016.

["eonorus, reopusnka u pa3padoTka HEPTIHBIX MECTOPOKIACHUH :
Hay4yHO-TEXHUYECKH xkypHai. - Mocksa: , BHUMOODHT, , 1992 -
<br>2001, Ne 1.

Esnomenko 0. B. Heussectnoe Hedrsinoe xo3siictBo, 1920-1941 rr. :
ouepkw 1o ucropuu HedTsiHOM mpombiuieHHOCTH CCCP 1 otpacieBoro
Hay4YHO-TeXHUYecKkoro xypHana / }O. B. EBnomenko. - Mocksa: Hedr.
X03-B0, 2010.

HedrenpombicioBoe €110 : Hay4HO-TEeXHUYECKUH KypHal. - Mocksa: ,
BHUMOSHI, , 1965 - .<br>2008, Ne 8.

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

He HCIIOJIB3YCTCA

3. MeToanueckue YKazaHusd AJd CTYJACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

MopasuHoB A. A. JlabopaTOpHO-3KCIIEpUMEHTAIbHBIE U IPAKTUUECKHE
METO/Ibl UCCIIEIOBAHUS HEPTETa30IPOMBICIOBBIX IPOLIECCOB : yueOHOe
nmocooue 11 By30B / A. A. MopasuHos, H. B. Boponuna, D. U.
Kapakunes. - Yxrta: U3a-so YI'TY, 2001.

4. Y4eOHO-MeTOUYECKOE 00ecliedeHe CaMOCTOSITEILHOM PadoThl CTy/IeHTa

3m06un A. A. JJabopaTopHbIil MPaKTUKYM 10 PU3UKE HEPTIHOTO U
razoBOTO TuTacTa : yaeoHoe mocooue / A. A. 3nobun, I'. I1. XmwxHsk. -
[Iepmb: U3n-so ITHUITY, 2017.
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6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Bun nutepatypsl

HaumenoBanue
pa3palboTku

rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

CchUika Ha

JlomoTHUTEIbHAS
nuTeparypa

3mobuH A. A. JJabopaTopHbIit

ra30BOro IUIacTa : yaeOHOe mocodne
/ A. A. 3n06un, I'. I1. XmkHsK. -
[lepmb: U3n-o ITHUITY, 2017.

http://elib.pstu.ru/Record/RU|iokansHas cetTs;
npakTukyM 1o pusuke Hedrsaoro u[PSTUbooks197795

aBTOPU30BaHHBIN
JIOCTYII

JlononuutenbHas |KBecko b. b. ®usnka macra : http://elib.pstu.ru/Record/RU|nokansHas cets;
nmuTeparypa yaeoHoe ocooue / b. b. Ksecko, H. [PSTUbooks200288 aBTOPHU30BAHHBIN
[". KBecko. - MockBa Bomnorpa: JTOCTYTI
WNudpa-Nuxenepus, 2018.
Jlononnutenphas [Kotsaxos @M. ®usuka HedTsHbIX U |http://elib.pstu.ru/Record/RU|nokanbHas ceTh;
nTeparypa ra3oBbIX KosuiekTopoB / .. PSTUbooks110227 aBTOPHU30BAHHBIM
Korsxos. - M.: Henpa, 1977. IOCTYII
[ononnutensHast |Mup3amxan3ane A.X. Ousuka http://elib.pstu.ru/Record/RU|nokanpHas cets;
muTeparypa HE(TSIHOTO U ra30BOTO IJjIacTa / PSTUbooks102396 aBTOPHU30BaHHBI
A.X. Mupsamkanszazae, .M. TOCTYT
AmetoB, A.I'. Kosanes. - M.
IM>xeBck: IH-T KOMIIBIOT. UCCHE.,
2005.
Jlononuutenshas |[Xwxkusk [ I1. @usuka mnacra /. |http://elib.pstu.ru/Record/RU|nokanbHas ceTh;
nmuTeparypa [1. Xuwxnsxk, ['. B. [InmtocHuH. - PNRPUelib4669 aBTOPHU30BaHHBIM
[Tepmb: U3narensctBo ITHUITY, JIOCTYII

2013.

6.3. JIuneH3noHHOE U CBOOOHO PACIPOCTPaHsieMOe MPOrPaAaMMHOe o0ecriedeHue,
HCIO0JIb3yeMoe NPH OCYLIeCTBJIEHUH 00Pa30BaTe/IbHOIO MpoLecca Mo AUCHUuIInHe

Bung I10O Haumenosanue [10
OrnepalmoHHbIE CUCTEMBI 'Windows 10 (moam. Azure Dev Tools for
Teaching)
OducHbIe TPUTOKEHHUS. Adobe Acrobat Reader DC. GecruiatHoe
[10 npocmotpa PDF

OducHble TPUITOKEHUS.

Microsoft Office Professional 2007. nui.
42661567

OducHbIe TPUITOKEHUSL.

Microsoft Office Professional 2007. nuir.
42661567

[10 nns 06paboTku N300pakeHU

Adobe Photoshop CS3 Russian (
[THUITY 2008 r.)

[1O nns 06paboTku N300pakeHU

Corel CoreIDRAW Suite X4, . (
[THUITY 2008r.)

[TpuxitagHOE TIpOTpaMMHOE OOecTIedeHre 00IIeT0 Ha3HAYSHMS

Dr.Web Enterprise Security Suite, 3000

nmun, [THUITY OLUTHUT 2017
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6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO

nmponoecca nmo IMCuauIlJinHe

Hanmenosanue

Ccpika Ha MHQOPMAIIMOHHBIN pecypc

baza mannbIx Scopus

https://www.scopus.com/

basza nanaeix Web of Science

http://www.webofscience.com/

basza maHHBIX Hay4HOW IEKTPOHHOIN OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)

Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIIeI0BATEIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

DIIeKTpOHHO-0MbMoTeueas cucrema Jlann https://e.lanbook.com/

DekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn KoncynbpranTtllnmroc

http://www.consultant.ru/

ba3a qanueix komnannu EBSCO

https://www.ebsco.com/

7. MaTepuajibHO-TEXHHYECKOe o0ecnedeHrue 00pa3oBaTeIbHOI0 Mpolecca mo

JTUCHUILINHE
. HaumeHnoBaHnue He06X0IMMOT0 OCHOBHOTO 000PYOBAHUS
Bun 3anarui KonnuectBo equHui
U TEXHUYECKUX CPEICTB O0yUYECHHUS
JlaGopaTopHas ABToMaTtnueckuit TeHzuomerp K11. 1
paboTa
JlaGopaTopHas Ammapat Kinapka AK-4 mis onpenenenus kodddunmenta 1
paboTa KapOOHATHOCTH TOPHBIX TTOPOJI.
JlaGopaTopHas Bubpoctenn snexrpoaunamudeckuit [19 — 6700. 1
paboTa
JlaGopaTopHas Buckozumerp BIDK-2. 4
paboTa
JlaGopatopHas KomOuHnpoBanHbIi n3Mepurens Seven Multi. 1
pabora
JlaGopaTopHas Mukpockon "Mukpomen-5". 2
paboTa
JlaGopaTopHas [Tpu6Gop I'K - 5 nns onpenenenns ra30MpoOHUIIAEMOCTH 1
pabora TOPHBIX TTOPO/I.
JlaGopaTopHas Pesuctusumerp [1P-1. 1
pabora
JlaGopaTopHas Potopnas memanka HS-50A ¢upmer WiseStir. 1
paboTa
JlaGopaTopHas Crnexrpodoromerp ECOVIEW-B1100. 1
pabota
JlaGopaTopHas Cramarmometp CT-3. 1
paboTa
JlaGopatopHas CyumnpHbIi mKad ¢ peryIMpoBKOi TeMIeparyphl. 2
pabora
JlaGopaTopHas YHUBepCcaIbHBIA POTAIIMOHHBIN BUCKO3UMeTp RV 2.1. 1
paboTa
JlaGopaTopHas YcTaHoBKa U1 HAaCBIIEHUs 00pa310B TOPHBIX MOPOJ. 1
pabota
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. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopaTopHas DJNeKTpOHHBIE I (PPOBHIE BECHI. 2
pabora
Jlexmst WuTepaktuBHas gocka SmartBoard 690. 1
Jlexmmst KommproTep B KOMIUIEKTE (CHCTEMHBIN OJIOK, MOHUTOD, 1
KJIaBUATYypPa, MBIIITb) C BEIXOIOM B MIHTEpHET.
Jlexius MynbpTHUMeIMa KOMILJIEKC B COCTaBe: MyJIbTUMEIHA - 1
[IPOEKTOP MOTOJIOYHOT0 KPEIUIEHUs, MHTEPaKTHUBHAsI IOCKa
SmartBoard 690, cucrema akyctudeckasi.
[IpakTrueckoe WNuTepaktuBHas gocka SmartBoard 690. 1
3aHATHE
[IpakTrueckoe KomnbioTep B KOMIUIEKTE (CUCTEMHBIN OJIOK, MOHUTOD, 15
3aHATUE KJIaBUATypa, MBIIb) C BEIXO/10M B MIHTEpHET.
[IpakTruueckoe MynbTHMeIMa KOMILJIEKC B COCTaBe: MyJIbTUMEINA - 1
3aHATUE MPOEKTOP MOTOJIOYHOTO KPEIUICHHUS, MHTEPaKTUBHAS T0CKa
SmartBoard 690, cucrema akycTuieckas.

8. DoH OLEHOYHBIX CpeaACTB INCIUIIIMHDBI

|OHI/IC21H B OTACJIbHOM JJOKYMCHTE
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