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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO
o o ®dopma
VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET
Pabouast nporpamMma 1o JUCHUIIINHE «Du3uka HeCl)T}IHOI‘O Y Tra30BOro riacta»
JIMCT UBSMEHEHUU
(017 (0]

Ne | Coaep:xanne U3MEHEHHUS WIN CChLUIKA 3aBeayroumero Moamucn Hara
n/i | HAa NPUJIATAeMbIil TEKCT H3MEHEeHHsI Kagenpoi,

peajan3sy- ouiei

AUCUUILIN-
HY/BBIIIyCKAIOLIEH
kadeapo
i
1. [p n.n.4.2. Obvem AWCUMNAMHBI MO BUAAM Ky3nenos A.H. 01.09.
y4ebHon paboTbl Paboyas nporpamma gucum- 2020

NAWHbI_Nocne Tabnuubl AobasieHo 06 uc-
nonbzosanum :«*B ciyyae
HEe0OX00UMOCMU UCNONIL308APUSL 8
yuebHOM npoyecce ya-
CMUYHO/UCKTIIOUUMENbHO OUCTAHYUOH-
HbLIX 00pPA3068aMENLHBIX MEXHOIOUL 8
mabnuye uepes ciewl yKazolaemest Koau
uecmeo uacoe pabomut I11C ¢ 0byuaro-
WUMUCSL 0151 NPOBEOEeHUs 3AHAMUL 8 OU-
CMAaHYUOHHOM opmame ¢ npUMeHeHUeM
DIEKMPOHHO20 0OVUEHUAN,

2. B 13. CnenuanbHble YCIOBHS IS 0OYVYATOIINX Ky3znenos A.H. 01.09.
Cs1 ¢ OrpaHUYECHHBIMU BO3MOXKHOCTSIMHU 370PO- 2020

Bes PabGouas IOporpaMma JMCHUIIIMHBI 10-

Casien a63ai:«B cryuae Heobxooumocmu

LCNOIb308AHUSL 8 YUEOHOM npoyecce —f
UACTNUYHO/UCKTIOYUMENLHO OUCTNAHYUOH
HbIX 00paz06amMenbHLIX MEXHONO2U,
opeanuzayus pabomut IT1C ¢
ooyuarowumucs ¢ OB3 u unsaruoamu
npeoycmampueaemcsi 8 1eKmpoHHOU
ungopmayu oHHO-00paz0eamenbHoU
cpeoe ¢ yuemom ux UHOUBUOYATIbHbIX
ncuxoguzuueckux ocobeHHocmeny.

BHeceHbl u3MeHeHuUs B pasjien 11 myHKT a)
(CTIMCOK pEKOMEHJOBaHHOM
ImuTepaTypbl).uTeparypbl. U3MeHeHHs B
[Tprnoxenun 1.

26.06.

Kysueros A.W. 2024r.
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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO

o o ®dopma
Y IIbSIHOBCKUH TOCY/1apCTBEHHBIH YHHBEPCUTET

Pabouast nporpamMma 1o JUCHUIIINHE «Du3uka HerT}IHOI‘O W Tra30BOro rmiacra»

1. HEJA U 3AJAYHU OCBOEHUMA JTUCIUIIJIMHBI
Ieab ocBOeHHUS JMCUHMIIUHBL:
- 03HAKOMJIEHHUE CTYJICHTOB CO CBOMCTBAaMM ILIaCTa U COBPEMEHHBIMHU CIIOCOOaMHM UX

OTMCaHMs, C SIBICHUSIMH MHOTO()a3HOCTH U MHOTOKOMITOHEHTHOCTH I1J1acTa,

3agaum ocBOCHMS JUCHUIIUHBI:

- copMHpOBaTh NpeAcTaBIeHUE 0 PU3NIECKUX U HU3UKO-TEXHOIOIMYECKHUX CBOMCTBAX IUIa-
CcTa, 0 Ae(hOpMaIIMOHHBIX, BOJIHOBBIX U TEIUIOBBIX MTPOIEcCaxX B IJIACTE, O CBOWCTBAX IUIACTOBBIX
¢utro- 1110B M (Pa30BBIX MPEBPALICHUSAX YTIEBOAOPOIOB, O (PU3HKE MPOLIECCOB BHITECHEHUS U
yBEeJIUYEHHsI He(DTEOT1auu IIIaCTOB.

W3ydenue TUCHMILIMHBI MTO3BOJUT OBJIAJAETh HEOOXOAWMBIMU 3HAHUSMHM U YMEHHUSIMH IpU-

MCHSTH UX OJId OCBOCHHA IMOCJICAYIOMUX CIICHHUAJIBHBIX JUCIHUIIIINH.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII:

Jucrmmuinaa «Pusnka He(PTSHOTO ¥ ra30BOTO TUIACTAY OTHOCUTCS K BapUATUBHOW YacTH

( mucuumIuHe Mo BeIOOPY) broka 1 — nuctumuuael (Moxynu). OCHOBHBIMH TPeOOBaHHUSIMH K BXOJI-
HBIM 3HAHUSM, YMCHUSM M KOMIICTECHIUSM CTYJIEHTa, HEOOXOJMMBIM I €€ M3YUYCHHS SBIISTFOTCS
3HaHUA (QUBNYECKUX U (PU3MKO-TEXHOJOTHYECKHX CBOWCTB IUIAcTa, GU3NYECKUX MPOIECCOB BHITEC-
HeHUs He()TH W ra3a W yMEHHE NMPUMEHSATh WX Ha MpakTHKe. J[aHHAs TUCIUIUIMHA YUTAeTCS Ha 4M
Kypce B 7-M cemecTpe U 0a3upyeTcs Ha CIENyIOMIMX MPealIecTBYIOIUX AUCHUIUIMHAX: HcTopus
HedTerazoBol otpaciu, bypeHne He(TSHBIX CKBaXHH. DIIEKTPONPUBOI H 3JIEKTPOOOOpPYHIOBAHHE
TEXHOJIOTHYECKUX 00BEeKTOB HedrerazoBoil orpaciu, Hacocsl u xommpeccopsl, PazpaboTka HedTs-
HBIX MecTopoxaeHuii, HeprenpomeicnoBas reonorusi, CkBaxkuHHas 100baa Hedrr, OOopyaoBanue
i 106b14n HeTH, OOCITy’)KUBaHUE U PEMOHT CKBAXKHH..

Pe3ynbpTaThl OCBOCHHS MUCIUIUTHHBI OYIyT HEOOXOMMMEBI JUIS JadbHEHIIero mporecca oOydeHus B
paMKax MOATAmHOro (OPMUPOBAHMUS KOMIIETEHIIUH MPU U3YYECHUU CIEIYIONIMX AUCHUIUINH: AB-
TOMCATU3UPOBAHHBIE CHUCTEMBI OOCIYyXHUBaHHE OOBEKTOB A00BUM HEPTH,OCIOKHEHHBIE YCIOBHS
pa3paboTKH M SKCIUTyaTaluy HEPTIHBIX MECTOPOKACHUN.

3.JIEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUA 1O JUCIUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IIVIAHUPYEMBIMMU PE3YJbBTATAMMU OCBOE-
HUSI OBPA3OBATEJILHOM ITIPOT'PAMMBI

[Ipouiecc n3ydeHus: AUCUMIIIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIAEAYIOIMX KOMIIETEHIUI

Kox n HammeHoBaHmne IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 AUCIHU-
peajiu3zyeMoil Komie- IUIMHe (MOYJII0), COOTHECEHHBIX C MHHAUKATOPAMM J0CTHKEHHUS
TEeHIHHA KOMIIETEeHI U1

dopma A Crpanuna 3us 17
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IIK -6

CrocoGHOCTh OpraHm30-

BBIBaTh PabOTHI IO 3a-
IIUTE OT KOPPO3HH BHYT-

PEHHUX MOBEPXHOCTEN
o0opynoBanus Herera-
30BOT0 KOMILIEKCA

3HaTh: -IMIPUHOUIIBI OITMCAHUS IIJIACTOBBIX CUCTCM;

- pu3uky mpomeccoB BBITECHEHHS HePTH | rasa U Inpo-
IIECCOB  YBEJIMYEHUs YIIEBOJIOPOJOOTIAYH IIaCTa

YMeThb: -aHaTM3UPOBATh U IPUMEHSTh Ha IPAKTUKE TaHHBIE O PU-
3UYECKUX CBOMCTBAX IIACTOBBIX CUCTEM;

- paccuuThIBaTh 3G(HEKTUBHBIE CBOMCTBA MHOTO(a3HBIX, MHOTOKOM-
IMOHCHTHBIX I1JIaCTOBBIX CUCTCM,

Buaagers: -MeTO1aMU SKCIIEPUMEHTHPOBAHUS U OIPEETICHUS
CTaHJApTHOTO Habopa (U3NUECKUX CBOUCTB IUIACTA;

= OHCHKOﬁ BJIMAHUSA I'COJIOTHUYCCKOI'O CTPOCHHUA IJIaCTa Ha €ro (1)1/1-
SHYCCKHUC U (I)I/I3I/IKO—TCXHOJIOI‘ HYECKHE CBOMCTBA

4.0BIIAS TPYJTOEMKOCTH JUCIHUIIINHBI
o0BLeM JUCHMILIUHLI B 32a4e€THRIX equHuIax - 3 3E
- 00beM JUCHUIJIMHBI U BUABI Y4eOHOH padoTsI (B yacax):
- 00beM JUCHHUNJIMHBI U BUAbI Y4eOHOI padoThl (B Yacax) - O4Hast

KomunuecTtBo yacoB (dopma oOyueHust odHasi )

MIPENOAABATENIEM B COOTBETCTBUU € YII

.Bunpr yueOHoii paboThI Bcero no mna- B T.4. II0 CEMECTPaM
HY 7 -
KoHnrtakTHas paboTa oOydJaromierocs ¢ 54 54

AyIUTOpHBIE 3aHITHSL: 54 54
- JIEKIINHU 18 18
- CEMHUHAPCKUE U NPAKTUYECKUE 3aHATUS 18 18
- 1abopaTtopHbIe pabOoThI, MPAKTUKYMBI 18 18
CamocrositenpHas paboTta 54 54

dopma TEKYILIEro KOHTPOJS 3HAHUW H
KOHTPOJISI  CaMOCTOSATENbHONH  paloThI:
TECTUPOBAHUE, KOHTpP. paboTa, KOJUIO-
KBUYM, pedepar u ap. ( HE MeHee ABYX
BHJIOB)

VYeTHBIN onpoc

VYeTHbII onpoc

Buapl mpomMexyTOYHOTO KOHTPOJIS (DK- 3ayer 3ayer
3aMEH, 3a4eT)
Bcero yacoB no qucuuiinHe 108 108
«*B  cnyuae HeobXooumocmu — UCNONb308ApUS 6  Y4eOHOM — npoyecce  UACMUY-

HO/UCKIIOYUMENbHO OUCAHYUOHHBIX 00pA308amMeNbHbIX MEXHOI02UU 6 mabauye yepe3 cieul yKazvl-
saemcs koauvecmeo yacos pabomol I11C ¢ obyuarowumucs 0si nposedeHus 3aHAmMull 8 OUCMAHYU-
OHHOM hopmame ¢ npuUMeHeHUeM INEeKMPOHHO20 OOVUEHUAN,

dopma A
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- 00beM JUCHHMILVINHBI U BHIbI y4eOHOH padoThl (B Yacax) - 3a04Has

Br1 yuc6Hoi paGoTs! KoanuecTBo yacoB (popma 00yueHusi 3a04-
Hasl )
B T.Y. 10 ceMecTpam
Bcero no miiany 3 N
KonrakTHas paboTa oOydJaromierocs ¢ 14 14
MIPENOAABATENIEM B COOTBETCTBUU ¢ YII
AyIUTOpPHBIE 3aHITHSL: 14 14
-JIEKIIAHU 6 6
- CEMUHAPCKUE U NPAKTUYECKUE 3aHATH 4 4
- 1abopaTopHbIe PaObOTHI, MPAKTUKYMBbI 4 4
CamocrostenbHas pabora 90 90
@dopma TEKyIIEero KOHTPOJ 3HaHUM M | YCTHBIM OIPOC YcTHbI
KOHTPOJISI CaMOCTOSITEIbHOM paboThI: Te- orpoc
CTHPOBaHUE, KOHTP. paboTa, KOJIIOKBUYM,
pedepar u np. ( He MEHEe IBYX BHIOB)
Bunbel npomexyTo4yHOro KOHTpPOJS (9K3a- 3auer 3auer
MEH, 3a4€T) 4) 4)
Bcero 4acoB no qucuuivinHe 108 108
«*B  cnyuae HeoOXoOuUMoOCmMU  UCNONL308APUS 8  YUeOHOM  npoyecce  YaACMuu-

HO/UCKTIIOYUMENbHO OUCAHYUOHHBIX 00PA308AMENIbHbIX MEXHONI02ULL 8 Mabauye yepe3 clleul YKasbl-
saemcs koaudecmeo yacos pabomol I11C ¢ obyuarowumucs 0ns nposedeHus 3aHAmMul 8 OUCMAaHYU-
OHHOM ¢hopmame ¢ npuMeHeHUeM IEeKMPOHHO20 0OVUEHUSLY,

Conep:kanue qucuMIUIMHBL (MoayJisi). Pacnpenesienne 4acoB mo teMaM M BHAAM

y4eOHoi1 padoThI:

®opma o0yueHHUs1 — OUHAS

HasBanue u paszgenos uteM | Bceero Buabl yueOHBIX 3aHATHI
AyIMTOpPHBbIE 3aHATHS 3ansn- | Camocto
JIeK- npak- | Jgabopa- | THSA sateabHasa | Dop-
107071 THYe- | TOp-Hasi | B MH- | padora Ma
cKkMe 3a- | padota | Tepak- TeK.
HATHS, THB- KOH-
ceMUHap HOM TPOJIsA
dbopme
Temal. Beenenue B quciu- 17 4 4 - 9 Ver-
winHy. CBOICTBA U CTPYKTY- HBIH
pa He(TerazoBoro acTa. o1poc
Tema 2. CocTaB 1 CBOHCTBA 17 2 2 4 - 9 Yer-
BHYTPHUIIOPOBBIX KOMIIOHEHT HBIN
He(TEera3oBoro miacra orpoc
Tema 3 ®azoBbie cBOMCTBA 24 4 4 4 10 12 Yer-
YTIEBOJIOPOAHBIX CHCTEM. HBIN
oIpoc

dopma A
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do

MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO

VY I1bSHOBCKHMI rOCYAapCTBEHHbIH YHUBEPCUTET Popma
Pa60qa51 nporpamMma 1o JUCHUIIINHE «Dusuka HeCl)T}IHOI‘O M Tra30BOTI0 Iracta»

Tema 4. MounekynsipHo- 24 4 4 4 10 12 Yer-
MMOBEPXHOCTHBIE CBOMCTBA HBIN
MHOTO(})a3HOH MHOTOKOMITO- onpoc
HEHTHOI CHUCTEMBI
Tema 5 OU3nUYCCKHUE OCHOBEI 26 4 4 6 10 12 Yer-
BBITECHEHUSI HE)TH KOHJICH- HBIN
cara M rasa u3 nopucTou onpoc
cpensl
Hroro 108 18 18 18 30 54

pMa 00y4eHHsl — 3a04Hasi
HasBanue u pasgenos uteM | Bceero Bujbl y4eOHBIX 3aHATHH
AyIMTOpHBIE 3aHATHS 3ans- | Camocro
JIeK- npak- | Jjgabopa- | Tus sareabHass | Pop-
10701 THYe- TOPHBbIE B UH- | pabora Ma
cKue 3a- | pabora | Tepak- TeK.
HATHSA, THB- KOH-
ceMUHAp HOM TPOJIA
dbopme
Temal. Beenenue B guciu- 22 2 - - 20 Ver-
winHy. CBOMCTBA U CTPYKTY- HBIH
pa He(pTerazoBoro niacra. ompoc
CocTaB 1 cBOICTBa BHYTpH-
MOPOBBIX KOMIIOHEHT HeTe-
ra30BOI0 IIJIACTaY

Tema 2 ®a3oBble CBOMCTBA
YIJIEBOJOPOAHBIX CUCTEM. . 43 2 2 4 4 35 VYer-
MonexynspHo- HBII
MOBEPXHOCTHBIE CBOMCTBA omnpoc
MHOT0()a3HOW MHOTOKOMIIO-

HEHTHOM CHUCTEMBI
Tema 3 Ou3nyecKkre OCHOBEI 39 2 2 - 4 35 Ver-
BBITECHEHUSI HE)TU KOHJICH- HBIH
cara ¥ rasza u3 mopucTou onpoc
cpeasl

4
3auer
HTroro 108 6 4 4 8 90

COJIEP’KAHME JUCIIATITAHBI (MOYJIST)

Temal. CBoiicTBa u CTPYKTYpa HeTerazoBoro mnjacra .
Bgenenne B nuctmiinHy. OCHOBHBIE MTOHATHA U KIIaCCU(UKALUSA TIOPOJ 10 IPOUCXOXKICHUIO.
[lonarue konnexTopa HedTH U raza u ux kiaaccudukanus. [IpupoaHsie KoNIEKTOPLI HEPTH U ra3a U
ux (uznyeckue cBoiicTBa. ['panyisomeTpudeckuil (MeXaHH4eCKUid) cocTaB mopoj. PUiIbTpalMoHHas
criocoOHOoCTh HedrerazoBoro miacra. Ilopucrocts macta. [IpoHuniaeMocTs I1acTa. jJbHasi MOBEPX-

dopma A
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MHuHHCTEpPCTBO HAyKHU U BEICIIEro 00pazoBanus PO

o o ®dopma
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HOCTh mopoJ 1wiacta. Kapbonarnocts mopon rnacta. HedrerazoBo1oHaCkIIIEeHHOCTh KOJIEKTOPOB.

Koaddunment BogoHackimenHoctr 1iacta .Koagduiment HedreHackhleHHOCTH miacta MexaHu-
YECKHE CBOMCTBA TOPHBIX NOPO. YIIPYroCTh, IPOYHOCTD Ha CXKATUE U PA3PbIB, INIACTUYHOCTD. YIIPY-
rue CBOMCTBa ropHbIX mopof. IlnactuyHocTh TopHbIX nopon. ConpoTHUBIEHUE TOPHBIX MOPOJ MPHU
pasnnyHbIX BUaax Aedopmaruu. HaOyxaHue M pasMOKaHuE TNIMHUCTBIX MOPOA MOJ BO3JeHCTBHEM
BOJBL. TepMUYecKne W dJeKTpudeckrue cBoiicTBa mopoa.. Koadduument rermmonpoBogHocTH Diek-
TPUYECKUE CBOMCTBA TNOPHBIX IOPOA. YIEIBHOE JJIEKTPUYECKOE COIPOTUBIICHHE. .Y JeNbHAs DIIEK-
TPONPOBOAUMOCTD
Tema.2. CocTaB H cBOIICTBA BHYTPHIIOPOBBLIX KOMIIOHEHT He)TerazoBoro mjacra.

CgoiicTBa HEDTAHON KOMITIOHEHTHI HEPTEra30Boro riacta. [IceBnomiacTUIHbIe KUIKOCTH H X
cBoyicTBa /lunatanTHbIe KUIKOCTH U UX CBOMCTBA. BA3KOyIIpyrue »KUIKOCTU U UX CBOUWCTBA. THKCO-
TPOITHBIC KHUIKOCTH M X CBoKcTBA. CBOICTBA ra3000pa3HON KOMIIOHEHTHI HEPTETa30BOTO TUIACTA.
Koaddunment pasrazuposanust .CBoWCTBa BOJHON KOMIIOHEHTHI HE()TEra30Boro miacta. MuHepaiu-
3anus BojbI B ruacte. [InotHocTs mnacToBbix BoA BsskocTs Boawl TermnoBoe paciumpenue Boasl Ko-
3¢ duIHeHT cxumaeMocTd Boibl O0bEMHBIN KO3 (UIIMEHT TIIACTOBOM BOJIBI. DJIEKTPOIPOBOJIHOCTD
IIJJACTOBBIX BOJ

Tema 3. ®a3o0Bble NpeBpaLICHNs YIJIEBOAOPOAHBIX CHCTEM .
. ®a30Bbl€ IPEBPALLCHHS OJJHO-, IBYX 1 MHOTOKOMIIOHEHTHBIX YTJIEBOJOPOIHBIX cucTeM. Pa3oBbie
IIPEBPALLECHUS OJHOKOMIIOHEHTHBIX cucTeM. Da30Bble IPEBPALEHUS IBYX 1 MHOIOKOMIIOHEHTHBIX
cucteMm. [loBeaenne GMHAPHBIX 1 MHOTOKOMITOHEHTHBIX cMeceil
B KpUTHYecKoi obnacTu. @a30Bble M3MEHEHUS I'a30HEPTIHBIX CMeCei NPH IaBJICHUU U TEMIIEpaType
HIDKE KPUTUYECKUX.. 3aKkoHbI JlanbToHa u Payns.

Tema 4. MoJieKyJISIPHO-TIOBEPXHOCTHBIE CBOMCTBAa MHOT0()a3HOIl MHOTOKOMIIO-
HEHTHOM CHCTEeMBI

[Tonatue MHOrO(ha3HOM MHOIOKOMIIOHEHTHOU cucTeMbl. [loBepXHOCTHOE HaTsHKEHUE Ha Ipa-
Humax (a3 cucreMsl. .MexaHn3M B3aUMOCHCTBHS IUIACTOBBIX JKUJKOCTEH U Ta30B ¢ mopoaamu.. [lo-
BEPXHOCTHO-aKTUBHbBIE BEILIECTBA U UX IIPUMEHEHUE
Tema S. ®dusuyeckne OCHOBBI BBITECHEHHMs He(TH KOHIeHcaTa M rasa u3
MOPHCTOM Cpeabl.

HcTounuku miactoBoit sHepruu. Cuiibl, JeHCTBYIOIIKE B 3a€XU. JKeCcTKOBOJOHATIOPHBIIT pe-
MM T'a30BbIX MECTOPOKACHUH. ["a30HanOpHBII peXuM paboTHI 3a1exu. PexxuM pacTBOpEHHOTO rasa.
['paButanmonnslil pexum. [loBepXHOCTHBIE SIBIEHUS TPU (PUIBTPALNHU TUIACTOBBIX )KUJIKOCTEH. 1
MPUYMHBI HapylIeHus 3akoHa Jlapcu.. OO1ias cxeMa BBITECHEHUS U3 IJ1acTa HeTH BOJIOM U Ta3oM.
Hedreotrnaya niuacToB mpu pa3auyuHbIX yCIOBUSX ApeHupoBanus 3anexu. Kosdduurent negreor-
Jauy miacta. Poib KanuuispHBIX MPOLIECCOB MIPU BHITECHEHUU HE(PTH BOJIOW. M3 IOPUCTHIX cpell. 3a-
BUCHMOCTb HE(DTEOT1aul OT CKOPOCTH BBHITECHEHUSI HE(DTU BOIOM

JIeKIIMOHHBIN Kypc TMpearnoiaraeT CUCTEMaTH3UPOBAHHOE HM3JI0)KCHHUE OCHOBHBIX BOIIPOCOB
y4eOHOW TUCIHUIUIMHBI U JOJKCH J1aBaTh HAaMOONbIINK 00beM MHPOPMAIIUN M 00eCcIeunBaTh Oojee
riy0OKOe TMOHMMaHKWE YYeOHBIX BOMPOCOB NPU 3HAYMTEIBHO MEHBIIMX 3aTpaTax BPEMEHH, YeM 3TO
TpeOyeTcst OONBIIMHCTBY CTYACHTOB HA CAMOCTOSITEIIbHOE H3yYCHHE MaTepHaa.

6.TEMBI IPAKTUYECKHAX U CEMAUHAPCKHX 3AHSTHI.

Temal. CBoiicTBa 1 CTPYKTYpa He)TerazoBoro mnjacra .
3AHATHE 1
dopma MpOBEICHHUS - MPAKTUYECKOE 3aHITUE

Bomnpocsl k Teme

1. OcHOBHBIE MOHATHUS U KJIACCU(DUKAIIHS TIOPOJ] IO TIPOUCXOKICHHIO.
Dopma A Crpanuna 7u3 17
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[TonsaTue KoekTopa He(hTH U ra3a U UX KIacCupUKaIIHSL.

ITpupoanble KOIEKTOPBI HEPTH U ra3za 1 ux (pu3nyecKre CBOMCTRA.
I'panynomerpuueckuii (MEXaHUUECKUIT) COCTaB OPOLI.

dunbTpanMoHHas c1ocOOHOCTh HE(PTEra3oBoro niacra.

ITopucrocts mnacra. [IpoHniaeMocTs mIacTa. JIbHAask IOBEPXHOCTH IOPOJL IUIACTA.

Kap6onatHocTh opos 1iacra.

S A U

HedTterazoBogoHachIeHHOCTh KOJUIEKTOPOB. KoaduumeHT BOAOHACHIIIEHHOCTH I1J1acTa
Koaddurnuent nereHachIIIIEHHOCTH TIacTa

9. MexaHnueckue CBOMCTBA TOPHBIX NOPOJ. YIIPYrocTh, IPOYHOCTh Ha CKAaTUE U pa3pbIB, IUIa-
CTUYHOCTb. YIIpyrHe CBOMCTBA rOpHbIX Nopox. IlnactuunocTs ropusix nopoa. ConpoTusiie-
HUE TOPHBIX OPOJI IIPU pa3IUyuHbIX Buaax Aepopmanuu. Habyxanue u pazMoKaHue rIIMHU-
CTBIX IOPOJ, IO BO3IEHCTBUEM BOJBI.

10. Tepmudeckue U dJIEKTPUIECKHE CBOMCTBA MOpo.. KoaddummenT TemmonpoBoiHocTH DIek-
TPUYECKHE CBOMCTBA TOPHBIX MOPOJ. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHUE. .Y eIbHAs
AJEKTPONPOBOIUMOCTD

Tema.2. CocTaB M CBOIICTBA BHYTPUIIOPOBbIX KOMIIOHEHT He()TEera3oBoro 1mjiacra.

3AHATHUE 1
®opma NpoBeAEHUS - MPAKTUUECKOE 3aHATHE
Bonpocs! k Teme

1. CsoiicTBa HEPTSIHON KOMIIOHEHTHI He()TEra3oBoOro IiacTa.

2. IlceBnomnacTu4HbIE KUAKOCTH U UX CBOMCTBA /[MiaTaHTHBIE )KUIKOCTH U UX
CBOMCTBA. BsA3koynpyrue *KuJIKOCTH U UX CBOMCTBA. THKCOTPOITHBIE KUJIKOCTH U UX
CBOMCTBA.

3. CgaoiicTBa ra3oo0pa3Hoil KOMIIOHEHTHI HedTerazoBoro miacta. Koaddunuent pasrazupo-
BAHMUS .

4. CaolicTBa BOJHON KOMIIOHEHTHI He(pTEra3oBoro miacrta. MuHepanus3anus BOJBI B IJIacTe.
[TnoTHOCTB MIacTOBBIX BOA BsizkocTs Boabl TemnoBoe pacmmupenne Boasl Koaddunmuent
CKUMaeMOoCTH Bo/ibl O0bEMHBIN K03(h(PULIMEHT TI1acTOBOI BOABI. DIEKTPOIPOBOJHOCTD
IIJJACTOBBIX BOJ

*Tema 3. ®a30Bble NpeBpalllecHUsI YII€BOJOPOAHBIX CHCTEM .
3AHATHE 1
®opma NpoBEACHUS - IPAKTUYECKOE 3aHATHE
Bomnpocs! k Teme
1.®a3oBble NpeBpalleHus OJJHO-, ABYX 1 MHOTOKOMIIOHEHTHBIX YTIJIEBOJOPOIHBIX CUCTEM.
2.®a30BbIe NMPEeBpalICHU OJJHOKOMIOHEHTHBIX CUCTEM.
3.®Da30Bble MMPEBpAIICHUS IByX 1 MHOTOKOMITOHEHTHBIX cUcTeM. [loBeienne OMHApHBIX U MHOTO-
KOMITOHEHTHBIX CMECEH B KPUTHIECKOM 00IacTH.
4. Da30Bble U3MEHEHUS ra30HE(YTAHBIX CMECeH MpU AaBICHUH U TEMIIEPAType HUKE KPUTUYECKHX. .
3akonbl [lanbroHa u Pays.

Tema 4. MoJieKyJISIpHO-TIOBEPXHOCTHBIE CBOHCTBA MHOT0()a3HOM MHOTOKOMIIOHEHTHOM
CHCTEeMBI
3AHSATHE 1
®dopma NpoBeACHUS - TPAKTUYECKOE 3aHITHE
Bomnpocs! k Teme
1.ITonsiTne MHOro(a3HONH MHOTOKOMITOHEHTHON CUCTEMBI.
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2.TToBepXHOCTHOE HATsKEHUE Ha TpaHHIax a3 CUCTEMBI.
3..MexaHu3M B3aUMOJIEHCTBUS ITACTOBBIX KUIKOCTEH U Ta30B C
nopoaamu.. 4.110BepXHOCTHO-aKTUBHBIE BEILIECTBA U UX IPUMEHEHUE
*Tema 5. Puznyeckne 0OCHOBBI BbITECHEHHUS HE(DTH KOHIEHCATA U ra3a U3 MOPHCTOM
cpeabl.
3AHATHE 1
®opma NpoBeACHUS - MPAKTUUECKOE 3aHATHE
Bonpocs! k Teme
HcTouHrKH II1aCTOBOM SHEPTUM.
Cuibl, TEUCTBYIONINE B 3aJICKH.
’KecTKkoBOIOHATIOPHBIN PEKUM ra30BbIX MECTOPOXKICHUM.
["azoHanmopHbIN peXUM padOTHI 3aJICHKH.
Pexxum pacTBOpEHHOIO rasa.
['paBUTALIMOHHBIN PEXKUM.
[ToBepxXHOCTHBIC SIBJICHUS TTPH (PUITBTPALIMHN TUTACTOBBIX JKUIKOCTEH. U IPUIMHBI HApYIIIe-
Hus 3akoHa Jlapcu..
OO01mmast cxema BBRITECHEHUS U3 IJ1acTa He(DTH BOJOM U ra3oM.
9. Hedreornaua mmacToB mpu pa3IuYHBIX YCIOBHIX ApeHUpOoBaHMs 3anexu. Koaddurment
HedTeoTnaun muacta. Poyib KamuUISIPHBIX TPOIIECCOB MPH BHITECHEHUH He(TH BOIOMN. M3
MOPUCTBIX Cpell. 3aBUCUMOCTh HE()TEOTIauH OT CKOPOCTH BHITECHEHUS He(TH BOIOMN

Nk LD~

>

[IpakTrueckue (CeMUHApPCKUE 3aHATHSA) TMPEIACTABISIOT COOOM AeTaM3AIUIO JIEKITMOHHOTO
TEOPETUYECKOT0 MaTepHasa, MPOBOAITCS B IENSIX 3aKPEIUICHUS Kypca H OXBAaTHIBAIOT OCHOBHBIC Pa3-
JCTIBL.

OcHoBHOM (OpPMOIT TPOBEACHUSI CEMUHAPOB U MPAKTHYECKUX 3aHATUHN SBISETCS 00CYXKICHHUE
HarOoJiee MPOOIIEMHBIX M CIIOKHBIX BOIIPOCOB 10 OTACIBHBIM TEMaM, a TAK)XKE PEIICHHUE 3a/1a4 U pa3-
0Op IPUMEPOB M CHTYaIlMil B ayIUTOPHBIX yYCIOBUSX. B 00S3aHHOCTH Tperio1aBaTess BXOIAT: OKa3a-
HHE METOMYECKON TOMOIIU ¥ KOHCYJIbTUPOBAHKE CTYJICHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHUBHOCTbH Ha MPaKTUYECKUX (CEMUHAPCKHMX) 3aHATUSAX OLICHUBAETCA IO CIEAYIOLIUM KpH-
TEPUSIM:

® OTBETHI HA BOIIPOCHI, TIpeIIaraeMbIe MPeToIaBaTeieM;

® YYaCTHUE B IUCKYCCUAX;

®  BBINIOJHECHUE MIPOCKTHBIX M UHBIX 3a/IaHUI,

® aCCHUCTHPOBaHUE MPETOAABATEINIO B IPOBEJACHUH 3aHIATHH.
JlokJaibl ¥ ONITOHUPOBAHUE JOKJIAIOB MIPOBEPSIOT CTEIICHD BJIaJICHHUS TCOPETUUYCCKUM MaTEPUAIIOM,
a TaKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUI

JABOPATOPHBIE PABOTHI (JIABOPATOPHbBII TPAKTUKYM)

*JIlabopaTopHas padora Nel.OnpenesieHUe OTKPHITON MOPUCTOCTH TOPHOM TTOPOIbI

[{enb pabOThI — HAYYUTHCSA HA ONBITE ONPEACIATH 0OBEM CBSI3aHHBIX TTOPOBBIX KAaHAJIOB,
oOecrnieunBaromuX GUIBTPALUIO )KUIKOCTH WU Ta3a.

CyIIHOCTh METO/Ia ONPEEIEHNS OTKPBITON MOPUCTOCTH 3aKJIFOUAETCS B CPABHEHUU Macc 00-
pasiia mopoJibl 10 U MOCIIE HACBIIICHUSI €T0 KUAKOCTBIO.

Pesynbrat .I1o 3Ha4eHNIO OTYYEHHOTO KOA(PPHUIMEHTA JENAI0T BBIBOJ O BETMYUHE TOPUCTO-
CTHU UCCIIETyeMOW TOPHOU MOPOJIBI.
*JlabopaTopHas pabora Ne2.Onpenenenue mwiotHoctu xuakoctu (I'OCT 3900 ).

[{eab pabOThI — HAYYUTHCS OMPENEIATh MJIOTHOCTD KUAKOCTH C IOMOIIIBIO apeoMeTpa.

*JlabGopaTopHas padora Ne3.OnpeneneHne MPOUYHOCTH TIUHUCTHIX MOPO] IO HAOYXaHUIO U Pa3Mo-
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KaHUIO.

[{enb pabOThl — OOHAPYKUTH HA OTBITE U3MEHEHHE TPOYHOCTHU TJIMHUCTBIX COCTABIISIFOIINX TOP-
HBIX TIOPO/] O] BO3ACMCTBUEM PAa3TMUHBIX )KUIKOCTEH.

CyIIHOCTh METO/Ia 3aKJIF0YAETCSl B U3MEPEHUH 00beMa U MPOYHOCTH 00pa31ioB TOPHOM TOPOIbI
JI0 U TI0CJIE TIOMEUIEHUSI UX B Pa3JINYHbIE )KUJIKOCTH..

Pesyabrar .Ilo 1aHHBIM 3KCHIEpUMEHTA JENIal0T BBIBOJ O CIIOCOOHOCTH HCCIeIyeMbIX 00pa3LoB
obecreunBaTh MPOYHOCTh HEPTSIHBIX CKBAXKHH, a TAKXKe O CIOCOOHOCTH obOecredynBaTh MPOHUIIAL-
MOCTb IOPUCTOM CPEJIbI.

* JlabopaTopHasi padora Ned.OnpeneneHre kapOOHATHOCTH TOPHON TTOPOIBI.

[leqb paboThl — OOHAPYKUTH Ha OMBITE HAJUYKE KapOOHATOB B TOPHOM MOPOJIE B IIEpecueTe Ha

Ca CO3.
CyIIHOCTh METO/Ia 3aKJIF0YAETCS B XUMUYECKOM PA3JI0KEHUU COJIEH YTOJbHOM KUCIIOTHI C MOCe-
JYIOLIUM U3MEpPEHHEM 00beMa BBIACTUBILErOCs YIIIEKUCIIOTO ra3a B pe3yJbTaTe peakluu.
Pesyinbrar. [1o pe3ynbraraM ombiTa J1ejaeTcsl BEIBOI O COJIEPKaHUU KapOOHATOB B TOPHOM TTOPOJIE.
*JlabopaTopHasi padora Ne5.MeToz onpenieneHysi BOJOHACHIIIEHHOCTH FOPHBIX MOPO.

[{enb pabGoOTHl — OOHAPYKUTh HA OINbBITE HAJMYKME BOABI B TOPHON MOPOJIE, YIAEPKUBAEMOI
3a CYET KaNmWISPHBIX CHJL.

CyIIHOCTh METO/Ia 3aKJIF0YAETCSI B OTTOHE BOJIbI, HAXOASAIIEHCS B TOpaX TOPHOM MOPOIbI, KO-
TOPYIO MPEBAPUTEIHHO 3aIMBAIOT 00€3BOKEHHBIM U TPOMUIBTPOBAHHBIM PACTBOPUTEIIEM.
Pesynbrar. BogoHackIeHHOCTh TOPHOM MOPOJIBI HAXOAT IO COOTBETCTBYIOMIEH (hopmyJie
*JlabopaTopHasi padora Ne6.OnpeneneHne KWUHEMaTHIECKOM BA3KOCTH.

[{eab pabOThI — 03HAKOMHUTHCS C YCTPOUCTBOM TEPMOCTATa, BACKO3UMETPA, HAYUUTHCS Ha
OTIBITE U3MEPATH KHHEMATHYECKYIO BSI3KOCTh HE(PTETIPOYKTOB.

CyIIHOCTb Onpe/ieIeHnss KHHEMAaTUYeCKOM BSI3KOCTH 3aKJII0YAaeTCs B U3BMEPEHUH BPEMEHH HC-
TEYEHHUs OIPENIETIEHHOIO 00beMa UCIIBITYEMON JKUJKOCTH Yepe3 KaUUIIPHYIO TPyOKY BUCKO3UMET-
pa Mo/ BIUSHUEM CHUJIBI TSKECTH.

Pesynbrar. KuHeMaTuueckyro BSI3KOCTh V HCHBITYEMOT0 HeTeNpOayKTa IPU TEMIEpaType
BBIUKCIISIIOT TI0 COOTBETCTBYIOIIEH hopmyiie:

*JlabopaTopHas padoTa Ne7. OnpeneneHue yCIOBHOM BA3KOCTH.

[lenb pabOThI — 03HAKOMUTHCA € yCTporcTBOM BUcKo3uMeTpa BY-200 (puc. 8) u TeXHUKOM U3-
MEpPEHHUs YCIIOBHOM BSI3KOCTH HE(PTH.

CyIIHOCTbh METO/A 3aKIH0YAETCS B ONPEACICHNN OTHOIIEHNUS BPEMEHU UCTEUEHUS UCTIBITYyE-
Moro HedrenpoaykTa u3 BuckozumeTpa BY-200 npu TemnepaType UCTIBITaHHSI KO BpEMEHH HCTede-
Hus 200 cm? nucTruMpoBaHHOM BoAbI Iipu Temmeparype 20 °C (BogHOE YHUCIIO).

PesynbTar Y Cci10BHYIO BA3KOCTB HCIIBITYEMOIO NMPOAYKTa B °BY MOACUNTHIBAIOT 110 COOTBET-
CTByIOILEH (hopmyie.
*JlabopaTopHas padora Ne§. OnpeieieHre BpEeMEHHOM 1 00LIeH KeCTKOCTH BOJIbL.
[{enb pabOThl — OOHAPY>KUThH HA OIBITE HAJMYKE B BOJE COJIEH B BUJE HOHOB.
CyIIHOCTh METO/1a 3aKII0YaeTCsl B 00pa30BaHUM IPOYHOTO KOMIUIEKCHOTO COETUHEHHUS TPU-
noHa b ¢ noHaMu KanbIuUs U MarHusl.
Pesynbrar .I1o KOIM4ecTBEHHOMY COJEP/KAHUIO B BOJE HOHOB KaJIbLIUS U MarHus AEJaeTCs
BBIBOJI O BPEMEHHO! U 001IeH KECTKOCTU BOBI.
*JlabopaTopHasi padoTa Ne9. Onpenenenrne NOBEPXHOCTHOIO HATSKEHUS U IOBEPXHOCTHON
AKTUBHOCTH.
[{es1b pabOTHI — OOHAPYKUTH HA OIBITE IOBEPXHOCTHOE HANPSKEHUE U ONPEAEIUTh IIOBEPX-
HOCTHYIO aKTUBHOCTB JKHUJIKOCTH Ha I'paHuIe pa3zena ¢as.
CyIIHOCTb METO/1a 3aKJIF0YAETCS B U3MEPEHUH [TOBEPXHOCTHOTO HATS)KEHUS Ha TPAHULIE pa3zena
(a3 myTem cyeTa Karelb B )KUIKOCTH, BBIITYCKaeMON U3 KalMuIspa cTalarMoMeTpa .

Pesyabrar. [To naHHBIM ombITa CTpOsITCS ISl BeeX n3ydaeMbix [TAB n3oTepmbl moBEpXHOCT-
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HOI'O HaTSDKCHUA Ha MI/IJ'IJII/IMeTpOBOI\;I 6yMare, OTKJIaAbIBas Ha OCH a6CI_[I/ICC 3HAYCHUEC KOHLICHTpAaluu,
a Ha OCH OpAWHAT-IIOBEPXHOCTHOC HATAKCHUC. Ilo YTy HAaKJIOHA U30TCPM ONPEACTIACTCA MMOBEPX-
HOCTHOC HATAXKCHUC U TOBEPXHOCTHAA aKTUBHOCTD.

[98)

® N ok

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27

TEMATUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT,PE®EPATOB
Jlannbiit Bua paboThl He ipeaycMoTper Y11

NEPEYEHBb BOITPOCOB K DK3AMEHY (3AULTY)
OcHOBHBIE TOHATHUS U KIaccu(UKaIHs OPOJ] MO IPOUCXO0XKICHUIO.
[Tonsartue xomiekTopa HeTH U ra3a U UX Kilaccu(UKaIus.

ITpupoanble KoIeKTOpsl HePTH U ra3a u ux ¢uznyeckue cBoicta. ['panyaomerpudeckuit (Me-
XaHUYECKUI) COCTaB MOPOI.

OunpTpaMoHHas CIOcOOHOCTh He(PTEra30BoOro IMjacTa.
ITopucrocTs macra.

[IponniaeMocTh MIacTa. JIbHasi HOBEPXHOCTh MOPOJ IJIACTA.
KapbonarHocts opoy miacra.
HedrerazoBoaoHachleHHOCTh KOJUIEKTOPOB.
KoadduureHnT BogoHaCHIIIEHHOCTH IJ1acTa .

Koaddumuent nHedreHachIeHHOCTH 1acTa

MexaHn4ecKkre CBOMCTBA TOPHBIX MOPOJ.

Ypyrocts, IpOYHOCTh HA CKATUE U PA3PbIB, INITACTUYHOCTbD.
VYipyrue cBoKCTBa TOPHBIX MOPOJI.

[1nacTUYHOCTH FTOPHBIX MOPO/I.

CornpoTHBII€HHE TOPHBIX TTOPOJ MPU PA3TUIHBIX BUIAX Ie(opmaiuu.
Habyxanue u pa3MmoKkaHue IIIMHUCTHIX TOPOJ MO BO3ECHCTBHEM BOIBI.
Tepmudeckne 1 ANEKTPUUECKUE CBOMCTBA MTOPOLL..
KoadduimeHT TenmonpoBogHOCTH

DJeKTpUYECKHEe CBOICTBA TOPHBIX OPOI.

VY 1enpHO€E dIEKTPUYECKOE CONPOTUBIICHUE.

VY nenbHas 3JIEKTPOIPOBOIUMOCTD.

CpoiicTBa HEPTAHOM KOMIIOHEHTHI HEPTETA30BOTO IJIACTA.
[IceBmomnnacTUyHbIE KUJIKOCTH U UX CBOMCTBA.
JnnaTtaHTHBIE )KUIKOCTU U UX CBOWCTBA.

Bsizkoynpyrue ;KuJIKOCTH U UX CBOWCTBA.

TuKCOTpONHbBIE KUAKOCTH U UX CBOMUCTBA.

. CBoiicTBa ra3000pa3HOl KOMIIOHEHTHI HE(TEra30BOTO IIaCTa.
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28.
29.
30.

31

33

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.
56.

Koadduiment pazrazupoBanus .
CBoiicTBa BOJTHOM KOMITOHEHTHI HETETa30BOTO TIIACTA.

MI/IHepaJII/I3aLII/IH BOJBI B IIJIACTC.

. IINoTHOCTB MIaCTOBBIX BOJ
32.

Bs3kocTs BOoAbI

. TeruioBoe pacimpeHue BojIbl
34.
35.
36.
37.
38.
39.
40.
41.

KoadduimeHT c:xumaeMocT BObI

OO0BEMHBIN KO3 GUIIUEHT TJIACTOBOM BOJIBI.

DIEeKTPONPOBOJHOCTH MIACTOBBIX BOJI.

@dazoBbI€ NIPEBPALLECHUS OJJHO-, IBYX U MHOT'OKOMIIOHEHTHBIX YTJIEBOJOPOIHBIX CUCTEM.
®a30BbIe NPEBPAILLECHUS OJHOKOMIOHEHTHBIX CUCTEM.

@da30BbIC NIPEBPALLECHUS IBYX 1 MHOTOKOMIIOHEHTHBIX CUCTEM.

[ToBeneHne OMHAPHBIX 1 MHOTOKOMITIOHEHTHBIX CMECEH B KPUTUYECKOUM 00JIACTH.

@da30Bble N3MEHEHMSI Fa30HEPTAHBIX CMECEH IIPU AAaBICHUU U TEMIIEpaType HUXKE
KpuTHYeCKUX. 3akoHbl [lanbroHa u Payis.

[Tonsitne MHOTO()A3HON MHOTOKOMITOHEHTHOM CHUCTEMBI.
[ToBepxHOCTHOE HATSHKEHUE HA TPpaHULIAX (a3 CHCTEMEI.
.MexaHu3m B3aMMOIEWCTBUS TUIACTOBBIX KUJIKOCTEW U Ta30B € MOPOAaMHU.
[ToBEpXHOCTHO-aKTUBHBIE BELIECTBA U UX IPUMEHEHHE.
M cTOYHMKY TIaCTOBOM SHEPTHH.
Cuuibl, IEUCTBYIONINE B 3aJICKHU.
KecTKOBOIOHAIOPHBIN PEKUM ra30BbIX MECTOPOXKICHUMN.
["a3oHaMOpHEIN pekuM pabOThI 3aTICHKH.
Pexunm pacTBOpEHHOrO Taza.
I'paBuTaninOHHBIN PEXUM.

[ToBepxHOCTHBIE SBJIEHUS TPU (PUITBTPALIMHU TUIACTOBBIX KUIKOCTEH. M MPUYMHBI HAPYIICHUS 3a-
koHa Jlapcu.

. 0611_13.51 CX€Ma BBITCCHCHUS U3 I1JIaCTa He(I)TI/I BOJOM M Ta30M.

Hedreornaua miacToB nmpu pa3inyuHbIX YCIOBUIX ApeHUpoBaHus 3anexu. KoapduuueHt ned-
TEOTa4H IJIacTa.

Poms KalmUWJIJIIPHBIX IPOIECCOB IIPU BEITCCHCHUHA He(l)TI/I BOHOﬁ.HS IMMOPUCTHIX CPECA.

3aBHCHMOCTD He(I)TCOTIlaLII/I OT CKOPOCTH BBITCCHCHUA He(I)TI/I BOJOM

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

Conepxanue, TpeOOBaHUS, YCIOBUS U MOPSIOK OPTaHU3AIMH CAMOCTOSITEIILHOW paboThI 00Yy-

Jaromuxcsa ¢ yucToM (bOpMBI 06y‘leHI/I${ OIPECACIIAOTCA B COOTBETCTBUU C «ITomoxeHueM 00 OpraHu-
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3alMU CaMOCTOATENBHOM paboThl 00YYaIOLINXCA», YTBEPKAECHHBIM Y4eHbIM coBeToM Yal'V (mporo-
Kot Ne8/268 ot 26.03.2019 1.).
dopma 00yueHHs — ouHasl.

dopma
Buj camocTosiTe/ibHOM padoThI KOHTPOJIA
(npopabomka yuebnozo mamepuana, pe- | OdbeM | (nposepka
HazBaHue pa3aenoB U TeM wenue 3a0ad, pegpepam, 00K1A0, KOH- B Ya- peuierus
mMpoavHas paboma, N0O20MOBKA K coaue cax 3a0au, pe-
3auema, 3K3ameHa u op.) gepama u
ap.)
e [IpopaboTka yueOHOrO MaTepuana ¢ 4 YCTHBIN
Temal. Beenenue B juc- UCIIOJIb30BaHUEM PECYPCOB yUeOHO- ompoc,
uuruHy. CoiicTBa 1 METOINYECKOTO U MH(OPMAITHOHHOTO 9K3aMCH
CTPYKTypa HE(YTEra30Boro | oGecriedeHus JTIMCUMITIIAHEL;
acra. IloaroroBka k ciade dK3aMeHa
e [IpopaboTka yueOHOTO MaTepuaia ¢ 4 YCTHBIH
Tema 2. CocTaB u cBoOii- UCTIOJIb30BAaHUEM PECypPCOB YUeOHO- o1mpoc,
CTBA BHYTPUIIOPOBBIX METOUYECKOT0 U HHPOPMAITMOHHOTO 9K3aMEH
KOMIIOHEHT HedTeraso- o0ecrieueHnsT TUCITUTUTAHBI,
BOI'0 1Jiacra» e JloaroroBka K ciade dK3aMeHa
e [IpopaboTka yueOHOTO MaTepuaa ¢ 10 YCTHBIN
Tema 3 ®Da30BbIe CBOK- | HCIOJIL30BAHUEM PECYPCOB YUEOHO- ompoc,
CTBa YIJICBOJOPOAHBIX CH- | METOAMYECKOT0 U MHPOPMALIUOHHOTO 9K3aMCH
CTEM. obecrnieueHns TUCITUIINHBL,
e [lonroroBka k cade dK3aMeHa
e [IpopaboTka yueOHOTO MaTepuana ¢ 10 YCTHBIT
Tema 4. MonekysIPHO- | ycrons30BaHHEM PECYpPCOB YIeOHO- o1poc,
TIOBEPXHOCTHBIE CBOWCTBA | MeTOAMYECKOrO U HH(OPMAIMOHHOTO 9K3aMeH
MHOTO(a3HON MHOTOKOM- | oGecrieueHust JUCIHUTUTHEL
MOHEHTHOW CUCTEMBI e JloaroroBka K ciade ’K3aMeHa
e [IpopaboTka y4eOHOro MaTepuaia ¢ 10 YCTHBIN
Tema S Dusudeckue oc- UCTIOJIb30BaHUEM PECYPCOB YUEeOHO- or1poc,
HOBBI BBITCCHCHUSI HEPTH | yveToamueckoro u MH(POPMAITHOHHOTO 9K3aMeH
KOHJZICHCATa U ra3a U3 I1o- | o0becrneycHUs TUCIUILINHEL
PHUCTOM CpeJIbl e JloaroroBka K ciade dK3aMeHa

11.YYEBHO-METOJUMYECKOE U TH®POPMALIMOHHOE OBECIIEYEHHUE JIUC-

HUITVINHBI

a)CNUCOK peKOMEHI0BAHHOM JIUTEPATYPHI.

OCHOBHasA

1.Konoganosa, JI. H. ®u3zuka mnacra : yue6noe mocoo6ue / JI. H. Konosanona, JI. M. 3unoBbeBa, T.
K. I'yxacstn. — CraBponouib : CeBepo-KaBka3zckuii penepanbublii yausepceuret, 2016. — 120 ¢. —
ISBN 2227-8397. — Texkcr : anekTpoHHbIH // DnekTpoHHO-61OanoTeunas cuctema IPR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/66044.html

2.Ilerpaxos, /I. I'. PazpaboTka HEQTSHBIX 1 Ta30BbIX MecTOpokaeHuH : yaeOnuk / JI. I'. [lerpakos, 1.
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B. Mappamos, A. B. Makctotun. — CII6. : HanoHaneHbIi MUHEPaIbHO-CHIPbEBOI YHUBEPCUTET
«lopHbrity, 2016. — 526 ¢. — ISBN 978-5-94211-753-5. — TekcT : 2JIeKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema [PR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/71703.html
3.I'ankun, Banepuit bopucoBuu. ®usnka macra : yued. mocodue s cnen. 130501 nanpasa.
130500 "Hedrerazopoe neno" / I'ankun Banepuit bopucosuu ; YBBTY. - Vibesnosck, 2004.

B 3K — 16 3K3.

JAOTOJHUTEbHAA :

1.T'umatynunos L. K.®u3uka HedTsIHOrO ¥ ra30Boro miacra : ydeOHUK Juist By30B 1o criell. "TexHo-
JIOTHS U KOMIUIEKCHAsl MeXaHU3alus pa3paboTKu HePTAHBIX U ra3oBbIX MecTopoxkaeHuit" / 1. K.
I'umaryaunos, A. U. upkosckuit. - U3n. crep. - M. : Anbsince, 2014. - 311 c. B 3k — 5 9K3.

2.Hedrera3zoBbie TEXHOIOTHH: (PU3UKO-MATEMATHIECKOE MOICITMPOBAHUE TEUCHHH | YI4eOHOE TTOCO-
oue st By30B / A. b. IllabapoB [u ap.] ; mon penakuueit A. b. [llabapoa. — Mocksa : U3narensb-
ctBo FOpaiit, 2019. — 215 ¢. — (Yauepcutetsl Poccun). — ISBN 978-5-534-03665-7. — Tekcr :
anektponHbli // DBC FOpait [caiit]. — URL: https://www.biblio-online.ru/bcode/438335
3.1lecrepens, A. O. Formation Physics. ®u3uka minacra : yue6HOE mocoOre Ha aHTITUHCKOM SI3BIKE /
A. O. lllecrepenn, A. B. Xanmzens, H. M. Knumenko. — CraBpomons : CeBepo-KaBkasckuii dene-
panbHbI yHUBepcuteT, 2018. — 117 ¢. — ISBN 2227-8397. — TeKcT : 27IeKTpOHHBIH // DIEKTPOH-
HO-OmOnoreunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/83242.html
4.9kcrutyaTtanus He(pTSHBIX ¥ Ta30BBIX MECTOpOXACHUH : yueOHOoe mocodue / H. FO. bamkupresa, P.
P. Paxmarymnun, A. A. I'azu3os, E. H. TpemacoB. — Ka3zans : KazaHckuii HallmOHaIbHBIA UCCIIEN0-
BaTEJIbCKUI TEXHOJIOTHYeCKUi yHuBEepcuTeT, 2016. — 108 ¢. — ISBN 978-5-7882-2118-2. — Tekct
: QIIEKTPOHHBIH // DnekTpoHHO-OnbaMoTeuynas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/79600.html

y4eOHO-MeTOoAnYeCKasn

1.JJaGoparopHbIii pakTHKYM MO (U3HKE I1acTa [ DneKTpoHHbIH pecypc] : mocoowme / I1. K. 'epmano-
Bu4, A. U. Ky3nenos, B. I'. Kyzpmun; Yal'V, UOOBT, Kad. nedreras. nena u cepBuca. - IJIEKTPOH.
TexcToBbIe fAaH. (1 ¢aiin : 675 KB). - YuesaoBck : Yal'V, 2017. — Pexxum nocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/406/Germanovich 2017.pdf

CormacoBaHo:
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0) mporpamMMHoe o0ecrnieyeHue ------

B) IIpodeccuonanbubie 6a3bl JaHHBIX, HHPOPMALIMOHHO-CNIPABOYHbIE CHCTEMbI

1. DIeKTPOHHO-0UOIHOTEYHbIE CUCTEMBI:

1.1. Hudporoii odpazoBaTenbHblil pecypc [PRsmart : a3nekTpoHHO-OMOIMOTEYHASI cCHCTEMa © CAauT /
00O Komnanus «Aii [In Ap Menuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexxum
JOCTYTIA: JUTS 3aPETUCTPHP. MOJIb3oBaTelneil. - TeKCT : AIMeKTpOHHEII.

1.2. O6pasosarensras miatdopma KOPANT : o6pasoBaTenbHEIi pecypc, SMeKTpOHHAs OHOMMOTEKa
caiit / 000 Diextpornoe m3garensctBo FOPAMT. — Mocksa, [2024]. - URL: https://urait.ru. — Pexum
JIOCTYTIA: JIJIsl 3apETUCTPUP. MOIb30BaTeNei. - TEKCT : 3JIEKTPOHHBIH.

1.3. ba3a nanHbIX «aekTpoHHas 6ubaroTeka Texuudeckoro BY3a (ObC «KoHCYNbTaHT CTyAeHTa) !
3NIEKTPOHHO-OMOMMoTeynas cuctema : cat / OOO Ilomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: uist 3aperucTpup. noyib3oBareneil. — TeKcT :
3JIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJNEKTpOHHAs METUIMHCKas OuOnmoreka : 0a3a maHHBIX : cadt / OO0
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Bricmiasi 1mkona opraHu3alMd M YOpPaBICHHUS 3ApaBOOXpaHeHHEM-KOMIIEKCHBIH MeTUIMHCKUI
KoHCanTHHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum goctyma: ass 3apeructpup.
noJyib3oBaTenell. — TEeKCT : ANEeKTPOHHBIM.

1.5. Bonpmas MenuiuHCKas ONOIMOTEKa : AIEKTPOHHO-0MOIMoTeHas cuctema : caiit / OOO bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: mjist 3aperucTpup.
MOJIb30BaTeNIel. — TEKCT : ANEKTPOHHBIM.

1.6. OBC Jlans : anexTpoHHO-0nOMMOTeuHas cuctema : caidt / OO0 OBC Jlans. — Cankr-IletepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum gocryna: ajis 3aperucTpup. mojab3oBareiieid. — TeKCT :
3IEKTPOHHBIH.

1.7. ObC Znanium.com : 3eKTpOHHO-OMOMMOTEeYHas cucTema : caiit / OO0 3nannym. - Mockaa,
[2024]. - URL: http://znanium.com . — Pexum mocTtymna : 1js 3aperucTpup. moyip3osareneil. - Tekcr :
AIEKTPOHHBIH.

2. Koucyabrantlliamoc [OnmekTponHHBIT  pecypc]:  cmpaBouHas ~— TpaBoBas  cuctema. /OO0
«Koncynprant [Imtocy - Onextpon. naH. - Mocksa : KoncynsrantlImoc, [2024].

3. eLIBRARY.RU: nayunas snexktpoHHas OuOnmoreka : cadt / OOO «Hayunas DnextpoHHas
bubmuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum noctyna : anst aBTOpHU3.
noJib30BaTeNied. — TEKCT : 3JeKTPOHHBIN

4. PepepaabHas rocyiapcTBeHHast uHpopManMoHHAA cucreMa «HaunonanbHas
IJIeKTPOHHAsI OM0IMOTEKAY : AJIeKTpOoHHAs OubnmnoTeka : caiit / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H30.pd. — Pexxum moctyna : a1 noab30Baresneit HayuHoi 0MOIMOTeKH. — TEKCT : DJIEKTPOHHBIH.

5. Poccmiickoe o0pa3oBanue : ¢penepanbubiii mopran / yupenurenb OIAY « DULTO». — URL:
http://www.edu.ru. — TekcT : 3IeKTpOHHBIH.

6. DnexTponHasi 6udanoTeuHasi cucrema Yal'y : Mmoxynas «DnekTporHas oubianorekay ABMC
Mera-ITPO / OO0 «Jlara Dkcmpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyna : ajis
NOJTb30BaTeNeH HayqdHOH OMOIMMoTeKH. — TEKCT : AIEeKTPOHHBIN.

CornacoBaHo: ) <=3 -2

y v . 271 2 7.4 / X A

SALL. fegl TV} SOy v otd /!f b 77, /
JOmKkHOCTE COTpYAHHKA YHTHT OHO # Mfoanuck narta

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIHEYHEHHUE JUCIHUIIJIMHDbI

AyauTopuu I TPOBEACHHS JIEKIIMH U CEMHUHAPCKUX 3aHATHHA, JJIS TPOBEACHUS TEKYIIETO
KOHTPOJIS U TPOMEKYTOYHON aTTECTAIlUH, TPYIIIOBBIX U UHINBUYJIbHBIX KOHCYJIbTAIIHM.

AyauTopuH YKOMIUIEKTOBAHbBI CHELMATM3UPOBAHHON MeOenblo, Yy4eOHON JOCKOW. Aynutopuun
JUIS TIPOBEJCHMS JIeKUUH 000pylOBaHbl MYJIbTHUMEIUMHBIM OOOPYIOBAaHUEM MJS MPEIOCTaBIECHUS
nHpopManuy OONBIION ayTUTOPHH. AYTUTOPHUU Ui MPAKTHUECKUX 3aHATHH YKOMIUIEKTOBAHBI Ma-
KeTaMM M oOpasuamu oOopynoBanusi. [lomerienus s caMocTosSITeNbHON pabOThl OCHAILLEHBI KOM-
MBIOTEPHON TEXHUKOHN C BO3MOYKHOCTBHIO MOJIKIItOUeHUs K ceTu «HTepHeT» u obecriedeHueM J0CTy-
a K 3JIeKTPOHHONW HH(POPMALIMOHHO-00pa30BaTEIbHON Cpelie, NEKTPOHHO-OUOINOTEUHOI cucTeme

13.CIIEIUAJIBHBIE YCJIOBUSA J1JIA OBYYAIOIIUXCA C OI'PAHUYEH-
HBIMHA BO3MOKHOCTAMMU 31OPOBbAA

B cy4dac HGO6XO,Z[I/IMOCTI/I, O6y‘IaIOH_[I/IMC$I U3 YUciia i1 ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU
30pOBbsI (IO 3asBJICHUIO OOYYAIOIIErocs) MOTYT HpEIJIaraThCsi OJHH M3 CIEAYIOUIMX BapHaHTOB
BOCTIPHUSATHS HHPOPMALIUH C YUETOM MX HHIUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

— JUISL JIUIl C HApYLIEHUSIMH 3pEHUs: B Me4aTHOM (Qopme yBeIMYEHHBIM HIPpUPTOM; B popme
3JIEKTPOHHOIO JOKYMEHTa; B (hopMe aynuodaiiia (mepeBos yueOHbIX MaTepuaioB B ayanodopMmar); B
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nedyaTHOU (hopme Ha A3bIke bpaiins; nHAMBUAYyaIbHBIE KOHCYJIBTALUH C MPUBIICYCHUEM TH(IOCYpIO-
[IEpEBOAYMKA; UHIUBUIyaJIbHBIC 3a1aHNs U KOHCYJIbTALlUH;

— JI7Is1 TUI] C HapyIICHUSIMH CIIyXa: B e4aTHOU (hopme; B opMe 3IEKTPOHHOTO JOKYMEHTA; BU-
JeoMaTepHralbl ¢ CyOTUTpaMu; WHAWBUIYAIbHbIE KOHCYJIBTAIMH C MPUBICYCHUEM CYpAONEPEBOTIH-
Ka; MHIUBUAYaJIbHbIC 3aJJaHUS U KOHCYJIBTALNM;

— JUIs JIUI] C HApYyIICHUSIMH OMOPHO-ABHTATEIBHOTO ammapaTa: B rme4yatHoi ¢gopme; B hopme
AJIEKTPOHHOIO JJOKYMEHTA; B hopMe ayinodaiisia; MHAMBUAYAIbHbIE 33JaHNUS U KOHCYJIbTAIUH.

«B cnyuae neobxo0umocmu UCnoIb308aHUsA 8 YUeOHOM Npoyecce 4acmuyHO/UCKIIOYUMENTbHO
OUCMAHYUOHHBIX 00pa308amenbHblx mexHonio2ull, opeanuzayus pabomel IIIC ¢ obyyarowumucs ¢
OB3 u unsanuoamu npedycmampugaemcs 8 21eKmpoHHOU UHGOPMAYUOHHO-00PA3068ameNbHOU Cpe-
oe ¢ yuemom ux UHOUBUOYAIbHbIX NCUXODUIULECKUX 0COOeHHOCmel ).

Pa3padorunk ' AoueHT Kadeapbl B.A.Ky3Henos
(noonucv) (OondicHocmy) (®HO)

a) CnHCOK peKOMeHyeMOoil JIuTepaTypbl

OCHOBHasl

1. KonoBanosa, JI. H. ®u3uka mnacra : yuebnoe mocobue / JI. H. KonoBanosa, JI. M. 3unoBneBa, T. K.
I'ykacsu ; JI. H. KonoBanosa, JI. M. 3unoBbeBa, T. K. I'ykacan. - CraBponosb : CeBepo-KaBkazckuii
¢denepanbubiii yHUBepcutTeT, 2016. - 120 c. - Kuura naxogurcs B npemuym-Bepcun ObC IPR BOOKS. -
Tekct. - Bech cpok OxpaHbl aBTOPCKOTO IpaBa. - AJAEKTPOHHBIN. - Dnektpod. nad. (1 daiim). - URL:
http://www.iprbookshop.ru/66044.html. - Pexum gocryma: OBC IPR BOOKS; mms  aBTopusmp.
nonp3oBareneit. - ISBN 2227-8397. / .— ISBN 0139200

2. ®u3uka HePTAHOTO M ra3oBoro miacta : ydeOHoe mocodbue / M. B. Koposkun, H. 3. Ilynpkuna ;
coctaputenu: M. B. KopoBkun, H. 3. [lynpkuna. - Tomck : ToOMCKUII MOMUTEXHUYECKUA YHUBEpcUTET, 2019.
- 80 c. - Kuura naxomurca B mpemuyMm-Bepcun OBbC IPR BOOKS. - Tekcr. - 'apaHTUpOBaHHBIN CpOK
pa3merienus B ObC 1o 25.08.2025 (aBTompooHraius). - SIEKTPOHHBIN. - D1ekTpoH. AaH. (1 daiin).

- URL: http://www.iprbookshop.ru/96094.html. - Pexum noctyma: DbC IPR BOOKS; nmns aBTopusup.
nons3oBareneid. - [ISBN 978-5-4387-0866-7. / — ISBN 0154768

3. Tankun Banepuit bopucosuu. ®@usuka nnacta : y4ed. nmocobue nus creu. 130501 nampasa. 130500
"Hedrerazosoe neno" / B.b. T'ankun ; YBBTY. - Vubanosck, 2004. - 112 c. : nwn. - bubmuorp.: ¢. 109. / .—
ISBN'1 190188

AOMOJIHUTEJIbHAs

1. ITeckoB, A. B. ®u3uka He(TIHOTO U Ta30BOTO IUTacTa : JabopaTopHbiii mpaktukyM / A. B. Ileckos ; A. B.
[Teckos. - Camapa : Camapckuil rocyJapcTBEHHBIN TexHuueckuil yausepeutet, ObC ACB, 2019. - 60 c.

- Kuwra naxomgutrcs B mnpemuyM-Bepcun OBC IPR BOOKS. - Tekcr. - T'apaHTupoBaHHBIM CpOK
pasmemenust B ObC no 20.09.2026 (aBTOMpOIOHTAIUS ). - SJIEKTPOHHBIN. - DiekTpoH. naH. (1 ¢aiin). - URL:
http://www.iprbookshop.ru/111440.html. - Pexum npoctyma: OBC IPR BOOKS; nans aBropusup.

nonp3oBareneit. - ISBN 2227-8397. / — ISBN 0 269989

2. TI'mmarymunoB III. K. ®wuswmka HedTssHOro © ra3oBOro IwiacTa : Y4YeOHMK JUIsi BY30B IO CIIEIl.
"TexHOJMOTHSI M KOMIUIEKCHAs MEXaHHM3allus pa3paOd0TKu HEPTAHBIX M Ta30BbIX MectopoxaeHuit" / L. K.
INumaryaunos, A. U. llupkosckuii. - U3a. crep. - Mocksa : Anbsiae, 2014. - 311 c. - bubnuorp.: c. 308. -

ISBN 978-5-98535-011-8 (B mep.). / .— ISBN 1 _196059
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3. Hlecrepenn, A. O. Formation Physics. ®u3uka nnacra : yuebHoe mocobue Ha aHriauiickom sizbike / A. O.
[lecrepens, A. B. Xanmzens, H. M. Knumenko ; A. O. Illlecrepens, A. B. Xanazens, H. M. Knumenko. -
Crasponosip : CeBepo-Kaskasckuit ¢enepanbubii yauBepcurer, 2018. - 117 c¢. - Kaura nHaxomutcs B
npemuyM-Bepcun OBC IPR BOOKS. - Tekcrt. - Bech cpok oxpaHbl aBTOPCKOI'O IMpaBa. - AJIEKTPOHHBIN. -
OnektpoH. naH. (1 daium). - URL: http://www.iprbookshop.ru/83242. html. - Pexum moctyma: 9bC IPR
BOOKS; nns aBTopusup. nonb3osareneil. - ISBN 2227-8397. / — ISBN 0 147302

4. KonoBanona, JI. H. ®u3uka nnacra : yuebnoe nmocobue (kypc nekmuii) / JI. H. KonoBanosa, A. O.
[ecrepens ; JI. H. KonoBasoBa, A. O. Ilecrepens. - CraBponons : Ceepo-KaBkasckuii ¢emepanbHbIil
yHuBepcutet, 2018. - 148 c. - Kauura Haxogutcsa B npemuyM-Bepcuu ObC IPR BOOKS. - TekcT. - Bech cpok
OXpaHbl ~ aBTOPCKOTO  MpaBa. -  AJEKTPOHHBIA. -  OnektpoH. pgaH. (1 ¢ain). - URL:
http://www.iprbookshop.ru/99404.html. - Pexum pocryma: O3bC IPR BOOKS; nns asTopusmp.
nons3oBareneit. - [SBN 2227-8397. / — ISBN 0155947

5. DkcrutyaTtanusi He(TSIHBIX U Ta30BBIX MECTOpOXkIeHHH : ydeOHoe mocobue / H. 0. Bamkupuesa, P. P.
Paxmarymnun, A. A. l'azuzos, E. H. Tpemacos ; H. 10. bamxkupuesa, P. P. Paxmarymiun, A. A. T'a3u3os, E.

H. TpemacoB. - Kazaump : Ka3zaHCKMH HalMOHAJIbHBIA  HMCCIEAOBATEIBCKUNA  TEXHOJOTMYECKHI
yHusepcutet, 2016. - 108 c. - Kuura naxonurca B npemuym-sepcun DbC [PR BOOKS. - Tekcr. -
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