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Paboyas mporpamma aucuuiinHbl «DHU3uKa MOBEPXHOCTH» pa3padoTaHa B COOTBETCTBUU C
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Penensent: [psikoB WU.I"., moneHT kadeaprl o011 1 TEOPETHIECKOM (U3HUKH, K.T.H., TOICHT.

YTBEPXJIEHO:

3aBeayromuii Kadeapoi o0mmen 1 TeopeTUIecKor HU3uKH
[Tanpun Cepreit FOppeBuy, K.T.H., IOLUEHT

[Tporokon 3acenanus kadeapsl Ne 8 ot 17 mapta 2022 1.

I[MEPEYTBEPXIEHO:

3aBenyrommii kKadeapoit o0Iei 1 TeopeTHIecKoi PU3NKu
[Tappun Cepreii FOppeBuY, K.T.H., JOILIEHT

[Ipotokon 3acenanus kadenpst Ne 6 ot 27 despans 2023 r.



1. Illean u 3a7a491u 0CBOEHUS AUCIHUTLIMHBI

OCHOBHOH LIENBIO Kypca SIBJISIETCSI PACCMOTPEHUE MTPOLIECCOB, IPOTEKAIOLINX HA TPaHUILIE
pazmena ¢a3, naTh 0030p COBPEMEHHBIX MPEJICTaBICHUH O TIOBEPXHOCTH; MOATOTOBKA
OakanaBpoB (PU3UKU K MPAKTUYECKOH EATETbHOCTH B HAyYHO-UCCIIEI0BATEIbCKUX HHCTUTYTAX,
1abopaTopusx, KOHCTPYKTOPCKUX OIOpPO M Ha MPOU3BOACTBEHHBIX MPEANPUITHSIX.

3ajaun JUCHUTLITUHBIL:

— OCBOWTH COBPEMEHHBIE IIPOrpaMMHBIE CPEJCTBA, MO3BOJISIIOIINE AaBaTh rpaduyeckoe
NPECTaBICHUE U TPOU3BOJUTH CTATUCTUYECKYIO OOpabOTKY 3KCIEPHUMEHTAIBHBIX JaHHBIX C
MTOMOILIBI0 KOMITBIOTEPA

B pesynbprare u3yueHus yd4eOHOW AMCHUIUIMHBI «DU3MKAa MOBEPXHOCTH» OOydaeMble
JIOJDKHBI IPHOOpeCcTH MPoheCcCHOHATHHYIO KOMIETEHITUIO:

— CHOCOOEH BBIMOJHATH AKCIEPUMEHTHI M O(QOPMIIATH pe3yiabTaThl HCCICIOBAHUN U
paspaborok (ITK-2)

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH sl 10 TN CHUTIINHE

B pe3ynbrare u3ydeHus AUCHUIUIMHBI «DH3UKa TOBEPXHOCTHY 00y4yaeMble JOIKHBI

OCBOUTE KOMIIETCHIINU:

IIK-2. ciocoOeH BBIMOTHATH HKCIEPUMEHTHI M OPOPMIIATH PE3yNIbTaThl UCCIEI0OBAaHUHN 1
pa3paboTox

Kox u conepxanne NHIMKATOPOB KOMIIETEHLIUU

ITIK-2.1. [IpoBOANT 3KCTIEPUMEHTHI B COOTBETCTBUHM C YCTAHOBJIEHHBIMU IIOJTHOMOYHMSMHU

IIK-2.2. T[IpoBoauT HaOMIONEHUS U U3MEPEHUS, COCTaBISET UX ONHCAaHUE U
(bopMynupyeT BBIBOJIBI

IIK-2.3. CocraBnger oTyeThl (pa3fenbl OTYETOB) MO TEME WM IO pe3yibTaTaMm
IIPOBE/ICHHBIX SKCIIEPUMEHTOB

B pe3ynbrate 0cBOCHUS NUCHUIUIMHBI 00y4YaIOUIHIiCs TOIKEH

3HATH

OCHOBHBIE 3aKOHOMEPHOCTH CTPOEHHSI MOBEPXHOCTHBIX CJIO€B TBEPABIX TEJ, SIBICHUS
CMauuBaHU U KaTWJUIAPHOCTH, aAIC3UN, KOTC3UU, a;[cop6u1/m.

MOHATUMHBIN anmapaT (QU3UKA MOBEPXHOCTH, OCOOEHHOCTH CTPYKTYpPbl pealbHbIX
KPUCTAJUIOB, SKCIIEPUMEHTAJIBHBIE METOABI U3YYEHUS IIOBEPXHOCTEN TBEPABIX TEIL.

yMeTh

HUCITIOJb30BATh CIICUAIN3UPOBAHHBIC 3HAHUA B O6HaCTI/I (bI/ISI/IKI/I, B 4HaCTHOCTHU
TEPMOJMHAMHYECKU MMOIXO0/1 K OMMCAHUIO TPAHULIBI pa3ena (das.

OPUMEHSATh Ha TMpPAaKTUKE NPOPEecCHOHANbHbIE 3HAHUS W YMEHHUS, B YaCTHOCTHU
MOJICITUPOBATH JBOMHOM SJIEKTPUUECKHUM CIION Ha MeK(a3HBIX TpaHUTIAX.

BJIA/IETh

HaBbIKaMU UCIOJb30BaHUS CHEIMATU3UPOBAHHBIX 3HAHUM U YMEHUU B 00JaCTH (U3UKU
J1s1 OCBOCHUA HpO(i)I/I.HBHBIX q)HSHHGCKI/IX BCINYHMH, B 4YaCTHOCTH MCTOAaAMHU MOHGKy.HHpHOﬁ
Gu3MKM U TEePMOAMHAMHMKHU JJI ONHUCAaHUS TOBEPXHOCTHBIX SBJICHUM C MOMOIUIbIO
TEPMOJIMHAMUYECKOTO TTOIX0/1A.

Pa3IMYHBIMU METOJIaMU MPAKTUYECKOTO HCIOJIb30BaHUs MPOo(GeCCHOHAIbHBIX 3HAHUM U
YMEHUH, TMOJYYEHHBIX NPH OCBOCHHHM NPOPHUILHBIX (U3NYECKUX IUCLUUIUIMH, B YaCTHOCTH
HaBbIKAMU OINKCAHUS MPOIIECCOB B ABOMHOM 3JIEKTPUUYECKOM CIIOE.

3. Mecro aucuuninubl B cTtpykrype OII BO
I[aHHaH AUCHUIINIMHA HU3Yy4acTCd B CCAbBMOM CCMCCTPEC MW OTHOCHUTCA K 4YacCTu,
dbopMHupyeMOil  yJacTHUKaMH 0Opa3oBaTeNIbHBIX OTHOIICHHWH, bioka 1 oOpa3zoBarenbHON
IpOTpaMMBbI IIOATOTOBKU OakanaBpoB (GPM3HUKH U ABISETCS TUCHMILIMHON 1o BeIOOpy. [Ipormecchr,
IpoTeKallue Ha TpaHule pazgena ¢a3, HMEIOT OrpoMHOE 3HadeHue. B dacTHoOCTH,



MIOBEPXHOCTh TBEPAOIO TeNa IMPEACTABIAET MHTEPEC C TOUKHU 3PEHHUS IOIYIPOBOJHHUKOBOIO
MaIIMHOCTPOEHUS, T.K. KaueCTBO MOJYNPOBOJHUKOBBIX MPHUOOPOB CYIIECTBEHHO 3aBUCUT OT
CBOWCTB TOBEpXHOCTU. [loBepxHOCTHBIE A(PPEKTHl OKA3bIBAIOT CYIIECTBEHHOE BIUSHHE Ha
MPOLIECCHl  Pa3pyLICHUs pealbHbIX KpHUCTALIOB. [IOBEpXHOCTP — 3TO apeHa, Ha KOTOPOU
pas3bIrpbIBalOTCA  afCOpOIMOHHBIE Tporecchl. HayuuTbess ympaBisiTh XeMOCOPOIIMOHHBIMHU
CBOMCTBAMM IOBEPXHOCTH — OJHA M3 IEPBOOYEPEIHBIX 3a4a4 XUMHUYECKOHM TEXHOJIOTHH.
PaccmarpuBaemplii B JaHHOM AUCLUIUIMHE MaTepUall HEIOCPEACTBEHHO CBSA3aH C PSAOM
MPEAMICCTBYIOMNUX UCIUIUIMH: XUMHEH, KBaAaHTOBOW TEOpHEH, TEPMOJAMHAMHUKOHW, (PH3UKOM
KOHJEHCUPOBAHHOI'O COCTOSTHUSI.

4. OBBEM JUCHUITJIUHBI (MOAYJIA)
4.1. O0béM TMCHUILIMHBI B 32a49€THBIX eIUHHULAX ¢ YKA3aHUEM aKaJeMUYeCKUX
(acTPOHOMHYECKHUX) YaCOB M BH/bI Y4eOHOH padoThI

Buabl yueOHoii padoThI Bcero
OO6mas TpyA0€MKOCTh B 3aUETHBIX €IMHUIIAX 3
OO6mast TpyA0€MKOCTh B Hacax 108
AyIuTOpHBIE 3aHATHS B 4acax 64
Jlexuym 38
[TpakTrueckue (1ab0paTOpHBIC) 3aHATHS 26
CamocrosiTenpHas paboTa B yacax 44
KoHnTpoas
Bun wutoroBoro KOHTpOJdsS (TpyAOEMKOCTh B 3ayeT B 7 cemecTpe
3a4ETHBIX CIMHUIIAX )

O0béM KOHTAKTHO padoThl HA 1 cTyaeHTa

Buabl yueOHbIX 3aHATHH KoangecTBo 4acoB
Jlexun 38
[IpakTuueckue 3aHATHS 26
JlaGopaTopHbIe 3aHATHS -
Koncynbranun -
3auét/ 3a4éTHI 0.25
Dk3amMeH/ 9K3aMEHBI -
Kypcossie paboTbl -
Bcero 64,25




5. CoaepikaHue TUCHUILINHBI (MOYJIs1), CTPYKTYHPOBaHHOE 110 TeMaM (pa3jaesnam), ¢
yYKa3aHMeM KOJIHNYeCTBA YaCOB M BU/0B 3aHATHI

5.1. TemaTnuyeckuii IVIaH y4eOHOM JMCIHMIIIMHBI

Ne HasBanmue pasnea, Bcero AyauTOopHBIE Camocr. padora
TeMBbI 3.e./4ac 3aHATHUSA
Jleknun IIpakr.

1 | Beenenue. [loBepxHOCTD 10 4 2 4
KaK OOBEKT
UCCIIETOBaHUS

2 | IToBepxHOCTHOE 12 4 2 6
HATSKCHHE

3 | Tepmonunamudeckoe 14 6 4 4
OIHCaHue
MMOBEPXHOCTHBIX SIBICHUM

4 | SIpneHue cMaynMBaHUS U 14 4 4 6
HECMaYMBaHUS

5 | AncopOrus 14 4 4 6

6 | [ToBepXHOCTHBIE SIBJICHUS 14 4 4 6
B pacTBOpax

7 | IloBepXHOCTHBIE TIEHKU 10 4 2 4
MajopacTBOPUMBIX
BEIIIECTB.
[ToBepxHOCTHOE
JIaBJICHUE.

8 | KommongHoe cocrosiaue 10 4 2 4
BeIIeCTBA

9 | DAEKTPONOBEPXHOCTHBIC 10 4 2 4
SIBIICHUS

10
Hroro: 108 38 26 44

5.2. COOEPKXAHHUE:

TEMA 1. Beegenne. [IoBepXHOCTh Kak 00bEKT HCCICI0BAHUS.

[ToBepXHOCTHBIN CJIOM Kak rpaHuIia paszaena ¢a3. Biusaue moBepxHOCTH Ha 00BEMHBIE
CBOWCTBA BelecTBa. AJICOPOIIMOHHO-aKTHBHBIC BEUIeCTBA. | 'paHUIbl OJIOKOB KaK BHYTPEHHHE
IIOBEPXHOCTH peanbHOro kpucramia. CTpykTypa rpanul 010koB. BiusiHue rpanun 0J0KOB Ha
CBOWCTBA pealbHBIX TBEPABIX Tel. [loBepXHOCTHBIE TpeUIMHBL. MeXaHU3Mbl 00pa3OBaHUA
TpeluH. Pazpynienue TBEPABIX Te.

TEMA 2. IloBepXHOCTHOE HATSIZKEHHE.

CBoOonHas MoBepXHOCTHAs dHeprus. [loBepXHOCTHaAs 3HEprust TBEPABIX TE€T U METOMIbI
e¢ BeruucneHus. Koa@uureHT moBepXxHOCTHOTO HATSHKEHMS JJIS TPaHUIBI pa3zgena AByX (a3
OJIHOTO M TOT'O K€ BEIIECTBA U JUIsSl PAa3JIMUHBIX BEIIECTB (TBEPAOE TENO — a3, )KUIKOCTb — ras).
3aBucUMOCTh KOd((UIIMEHTa TOBEPXHOCTHOIO HATSXKCHHUS KHJAKUX M TBEPABIX TElI OT
TEMIIEPATYPHI.

TEMA 3. TepmoanHaMu4ecKoe ONMCaHNe MOBEPXHOCTHBIX SIBJICHUH.

KoaddurmentT moBepXHOCTHOTO HATSKEHUS U CBOOOHAs YHEprus. YpaBHeHue [ mb6ca-
l'enpMronpua A NOBEPXHOCTHBIX siBIEHMM. [loHas MOBEPXHOCTHAs SHEPrusi M CKpbITas
TEIUI0Ta 00pa3oBaHMs MOBEpXHOCTH. J[00aBOUHOE NaBIeHHUE HAJ] HCKPUBIEHHON NMOBEPXHOCTHIO
xuakoctu. Popmyna Jlamnaca. 3aBUCHMMOCTh JaBJIEHHS HACBILIEHHOIO Iapa OT pajauyca
KpUBH3HBI Xuakon Karmu. [loBepxHOCTHOE HaTshKeHUe KpuctawioB. [Ipasmno Kropu-Bymnsda.
PaBHoBecHas ¢popma kpuctamuia. Oneitsl JIykupckoro.



TEMA 4. SIBjieHue cMaYMBAaHUSA ¥ HECMAYMBAHHUS.

Kpaesoit yron. YpaBuenue HOnra. Aaresuss u koresus. YpaBHeHue [rompe. CBsizb
paboThl anre3uud ¢ KpaeBbIM yriaoMm cMmauuBaHus. OIIEHKAa KOTE€3UH BHYTPU JKUAKOW (hasbl.
Oco0eHHOCTH aIre3MOHHOTO B3aMMOICUCTBHS paciuiaBoB. KanusuisipHbie SIBICHUS.

TEMA 5. Ancopouus.

Tuner ancop6ruu. Bunbl B3anmonelicTBus afacopbara u aacopoeHTa. AacopOnus ra3oB U
napoB Ha TBEPIBIX MOBepxXHOCTAX. Duznueckas agcopOuus. YpaBHeHHE U30TepMbI JIeHTMIopa.
AncopbOunonnas uzorepma bpynayepa, Ommera, Temnepa (bOT). DkcnepuMeHTaIBHBIC METOTBI
U3y4eHHs aJicopOIMK Ha rpaHulle ra3 — TBépaoe Teno. Knaccuduxanus usorepm agcopOruu no
bpynayepy. Xemocopomusi, n306apa aacoporumu.

TEMA 6. IloBepXxHOCTHBIE SIBJICHHSI B PACTBOpax.

XapakTepucTUKU M CBOWCTBa pacTBOpoB. Crabbie pacTBOphl. HemaeanbHbie pacTBOPHI.
AKTUBHOCTB. AzicopOuusi U3 pacTBOpoB. YpaBHeHue I'mb0ca A MIealbHOr0 U HEUICAIbHOTO
pactBopa. [loBepXHOCTHO-aKTUBHbIE W MOBEPXHOCTHO-WHAKTHBHBIE BemlecTBa. [Ipaktuyeckoe
ucnonb3oBanue [1AB.

TEMA 7. IloBepXHOCTHbIE IIEHKH MaJlopacTBOPUMbBIX BewiecTB. [loBepxHocTHOE
JdaBJICHHUE.

MonoMornekymsipHass NpUpOJa IMOBEPXHOCTHBIX IUIEHOK. OCHOBHBIE THIBI IJIEHOK.
[lonATe NOBEPXHOCTHOTO MAABICHUS W METOAbl €ro Hu3MepeHHs. Bbruucienue miomagn
MOTIEPEYHOI0 CEUEHUSI MOJIEKYJIBI M TONIUHBI MOHOMOJIEKYJISIPHOM TUIEHKH.

TEMA 8. KosutonaHoe cocTosiHHE BellecTBA.

[lonsitne o komnonpax. THUNBI KOJUIOMAHBIX CUCTEM. Y CTOMYMBOCTH M HW3MEHYMBOCTh
KOJUIOUJIOB. PoOJIb MOBEPXHOCTHBIX SIBIIEHUN B KOJUIOMJHBIX CHUCTEMax. 3apsiibl KOJIOMIHBIX
yactull. Kommonapl B mpupojie U TeXHUKE.

TEMA 9. J1eKTpOnOBepXHOCTHBIE SIBJICHHUS.

JIBOWHOM  DJIGKTPUYECKUH CJIOM W TpPUMEpPbl €ro BO3HUKHOBEHHUs. J[BOilHOM
AIEKTPUYECKUN CIION Ha TpaHHIle pa3jiena METall — 3JIEKTPOJIUT, €r0 CTPOCHHE U MEXAHU3MBI
BO3HUKHOBeHMS. Teopuu ['enbmroneia, ['yu-Uenmena u llltepna. MaremaTtuyeckoe onucaHue
JIBOMHOTO AJIEKTPUUYECKOTO CIIOS.

6. MeToanuyecKue MaTepuaJbl 1Js oﬁyqammnxca 0 OCBOCHHIO JTUCHHUIIJIMHBI

6.1. CamocTosiTesqibHast pa0doTa 00y4ar0IUXCs 10 OCBOCHUIO M CIUIIIHHbI

Ne HasBanue TeMbl 3aganue Yacrl Metoanueckue ®opma
PEKOMEHJALIUU T10 KOHTPOJIA
BBITIOJIHEHUIO
3a7aHus
1. | Beenenue. [loBepxHocts | M3yuenue 4 | Pexomenpayercs YcrHbIi
KaK 0OBEKT JIUTEPATYPHI KCIOJIb30BATh onpoc
HCCIIeIOBAHUS nocobus [1] u [2] u3
CITUCKA OCHOBHOM
JIUTEPaTyphl
2 | [loBepxHOCTHOE N3yuenue 6 Pexomennyercs YcrHbliit
HATSKEHUE JIUTEPATYPHI. KCIOJIb30BATh onpoc
nocobus [1] u [2] u3
CITUCKA OCHOBHOM
JIUTEPaTyphl
3 | TepmogmHamuyeckoe Nzyuenune 4 | PekomeHmyeTcs KonTtponbHas
omnucaHue JTUTEPATYPHI, HCII0JIb30BaTh
MOBEPXHOCTHBIX SIBJICHUH | pELICHHE 3a/1a4 roco6us [1] u [2] u3
CITUCKA OCHOBHOM




JIUTEPaTyphl
4 | SBnenue cMauuBanus U | Mzyuenue 6 Pexomenpayercs KoHnTponbHas
HECMA4YuBaHMUS, AIT€3UsI | JIUTEPATYPHI, HCII0JIb30BAaTh
U KOTre3us pelIeHue 3a1a4 nocobus [1] u [2] u3
CIMCKa OCHOBHOM
JIUTEPaTyphl
5 | AacopOrus Nzyuenune 6 Pexomenayercs KonTtponbHas
JTUTEPATYPHI, HCII0JIb30BaTh
perieHue 3aaa4y rocoous [1] u [2] u3
CIIMCKa OCHOBHOU
JIUTEPaTyphl
6 | [ToBepxHOCTHBIC siBeHUs | M3yueHue 6 Pexomennayercs KonTtponbHas
B pacTBOpax JUTEPATYPBHL, HCII0JIb30BaTh
peuieHue 3aaa4y nocobus [1] u [2] u3
CIMCKa OCHOBHOM
JUTEPaTyphl
7 | TloBepxuocTHbIe TEHKN | M3ydeHue 4 Pexomennyercs KonTponbsHas
MaJIOpacTBOPUMBIX JTUTEPATYPHI, HCII0JIb30BaTh
BEIIECTRB. pelIeHue 3aaa4y rocoous [1] u [2] u3
[ToBepxHOCTHOE CIIMCKa OCHOBHOU
JTABJICHUE. JIUTEPaTyphl
8 | Komnounnoe cocrostuue | M3yuenue 4 Pexomenpayercs YcrHbIl
BEILIECTBA JUTEpaTyphI HCII0JIb30BaTh onpoc
nocobus [1] u [2] u3
CIMCKa OCHOBHOM
JIUTEPaTyphl
9 | DnekrponoBepxHOCTHBIE | M3ydeHue 4 Pexomennyercs [TuceMeHHBII
SIBJICHUS JTUTEPaTyphl HCII0JIb30BaTh onpoc
rocoous [1] u [2] u3
CIIMCKa OCHOBHOU
JIUTEPaTypBI

6.2. TemaTuka u 3aJaHUA 1JI51 IPAKTHYECKUX 3AHATHH

Bce npaktuyeckue 3aHATHS MPOBOAATCS B (OpMe BUPTYATbHBIX JJAOOPATOPHBIX pabOT Ha

KoMmmbioTepax. Crenuaan3upoBaHHOTO MPOrPaMMHOTO oOecriedeHuss He TpeOyeTcsi, TaKk Kak
TeMaTHKa paboOT MPUCIIOCOOJICHA TIOJ MMEKIIeecs B KOMIBIOTEPHBIX KJaccax MpOoTrpaMMHOE
obecrieuenne. Huke mpuBOAUTCS CIUCOK 1ab0OpaTOPHBIX PadoT.

1.
2.

o AW

N3ydeHne TeMiiepaTypHON 3aBUCUMOCTH IIOBEPXHOCTHOT'O HATSKEHUS KUAKOCTEM.
N3otepma Jlenrmiopa. M3ydeHue amcopOumu OKHCH Yriepoja Ha CII0JIE M OINpeAclICHHUE
IIonaau, Ipuxoasauieiica Ha 1 MoJIeKyily OKMCH yIiiepoJia U HaCBhIIEHUH MOHOCIIOS.
N3otepma Jlenrmropa. M3ydeHnue agcopOnun OKucH a30oTa Ha propuctom Oapumu.

Uzotepma BOT. U3yuenue agcopOiun ammuaka Ha GTOpUCTOM Oapui.

N3orepma Openanuxa. M3ydenne agcopounn CO Ha ApeBECHOM yTIIe.

Wzydenue agcopbumu mo pe3yiabTaTaM W3MEPEHHUs MOBEPXHOCTHOTO HATsDKEHUS (azcopOuus
Ha TTOBEPXHOCTH KHUIKOCTEH ).

[Inénka mManopacTBOPUMOrO BEIIECTBA HA MOBEPXHOCTU KUAKOCTU. M3ydeHUE «OKUIKOTO»
MOHOCJIOS ¥ OTIPEJIEICHUE TUIONIAIH, IPUXOIAIIEHCS Ha OJTHY MOJIEKYITY.

[Inénka MamopacTBOPUMOIO  BEUIECTBA HA  IIOBEPXHOCTH  KUAKOCTU. M3ydeHue
«ra3000pa3HOr0» MOHOCIOS C MPUMEHEHUEM YPaBHEHHS COCTOSIHUSI TOYTH UACAIBLHOTO rasa.
[InéHka ManopacTBOPUMOIO BEIIECTBA Ha TMOBEPXHOCTH >KUIAKOCTH. J[Be (ha3bl MOHOCIOS.
OrnpeneneHne NOBEpXHOCTHOTO JTABJICHHUS.




10. Onpenenenne ymncina ABOrajpo MyTéM H3Y4EHHUS CBOWCTB MOHOMOJEKYJSPHBIX IUIEHOK U
IJIOTHOCTHU KUIKOCTH.

7. IlepeyeHb OCHOBHOI M I0NIOJHUTEJIbHO JTUTEPATYPbI, HEO0XOAUMOI 1JIS 0OCBOCHUS
AUCUHMILINHBI
a) OCHOBHasl JINTepaTypa:
1. MamonoBa, M.B. ®u3snka noBepxHocTH. TeopeTHIECKHNE MOJIEIH U SKCIICPUMEHTAIbHBIC

meronsl /  M.B. MamonoBa, B.B.IIpyanukoB, W.A.IlpynaukoBa. - MockBa :
®usmatiur, 2011. - 400 c. : w1, cxem., Tabn. - bubmauorp. B kH. - ISBN 978-5-9221-
1236-9 ; To xKe [DNeKTpOHHBII pecypcl]. -

URL: http://biblioclub.ru/index.php?page=book&id=457455

2. Janames, P.X. Tepmonunamuka moBepxHOCTHbIX siBneHud / P.X. Jlagames. - Mocksa :
®dusmatiur, 2008. - 279 c. - ISBN 978-5-9221-1017-4 ; To xe [DneKTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68816
0) 10MOJTHUTEIbHAS JIUTEpaTypa:

1. Kamunuyk, B.B. JluHammka mnoBepXHOCTHM HeOoAHOpoaHBIX cpex / B.B. Kamunuyk,
T.W. bensgukosa. - Mocksa : ®uzmariur, 2009. - 313 c. - ISBN 978-5-9221-1186-7 ; To
xKe [DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=69492

2. KozakoB, A.T. ®usnueckue OCHOBBI 3JEKTPOHHOH CHEKTPOCKOMUHU 3apsHKEHHBIX
noBepxHocTer TBepabiX Ten : MmoHorpadus / A.T. Kozakos ; ®denepanbHOe areHTCTBO 1O
00pa30BaHUIO Poccuiickon ®enepanuu, ®denepanpHOE rOCyIapCTBEHHOE
o0OpasoBarenbHOE yUpekJACHHE BbIcHIero mpodeccruonanbHoro obpazoanus "HOxkHBIHA
dbenepanbublii  yHuBepcutTeTr". -  PocroB-na-llony : MzpmatenbctBo  FOxHOTO
dbenepanbHoro yauBepcutera, 2009. - 406 c. - bubauorp. B kH. - ISBN 978-5-9275-0711-
5 ; To xKe [DnexTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=241000 .

3. AiiBazoB, b.B. IlpakTMkyM 1O XUMHHM TOBEpXHOCTHBIX SIBJCHHUH U ancopOuum /
b.B. AitBazoB. - MockBa : M3marensctBo Bricmias mkoma, 1973. - 210 c. ; To xe
[Dnexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=477089.

4. Canewm, P.P. Teopus aBoitHoro ciosi / P.P. Canem. - Mocksa : ®usmatiur, 2003. - 103 c.
- ISBN 5-9221-0063-7 ; To xKe [DmeKkTpOoHHBII pecypce]. -
URL: http://biblioclub.ru/index.php?page=book&id=82610

8. Ilepeuenn pecypcoB HH(POPMANUOHHO-KOMMYHUKAUMOHHOM ceTn «HTEepHET»,
HEOOXOIMMBbIX JIJIS 0CBOEHUSI TUCIIUTLTMHBI
[Taker LibreOffice 4.2.3.3;
DNEeKTPOHHBIE OMOINOTEYHBIC CUCTEMBI:
1. YuuBepcureTckas 6ubanoreka omaiin http://biblioclub.ru
2. «Jlanby http://e.lanbook.com/

9. Onucanne MaTepuaJIbHO-TeXHUYeCKOH 0a3bl, HeOOXOIMMO /1151

OCYIIECCTBJICHUSA Oﬁpa30BaTe.]'II)HOFO nmpoumecca mo JTMCIMIINHE
Aynuropus 1S JeKuuii
JIeKIIMOHHBIE 3aHATUS TPOBOIATCS B AYOUTOPUSAX C TpeOyeMbIM UHCIOM IOCAI0YHBIX MECT,
o0opynoBaHHBIE MyIbTUMeNa (Harpumep, kopryc E, Ne 226, konmndyecTBO MOCaIOUYHBIX MECT —
60, MyJTBTHMEIUIHHBIN KOMIUIEKC, BKIFOYAIOIINI 3KpaH, KOMITBIOTEP U MTPOEKTOP)
AynuTopusi 1Jis NPAKTHYECKUX 3aHATHIA:
Kopmiyc E, Ne 227, xonmudecTBo mocamounsix MmecT — 16. biok cucremnsiii KM Office T3-4170,
monutop Philips. Jlunensnonnoe I10: Windows 8.1 Pro moroBop Ne 50155/51P4393 ot
12.12.2014 ¢ OOO Codr-naitn ITpoekter,  MathCAD Education morosop Ne 208/13 or
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10.06.2013 ¢ OO0 OuutAnsdpaCodr.

AyIUTOPHMH JJISI CAMOCTOATEILHON padoThI:

YuranpHblil 3an kopnyca «E», KOTHYECTBO MOCAAOUHBIX MecT — 22, 9 KOMIbIOTEpoB (6 IS
quTaTeNen, 3 11 COTPYAHUKOB); | ckaHep.

Uuranbsbii 3an1 kopnyca «bl», xonmuectBo mocanounbix MecT — 200. 3 xommnbrorepa JUist
corpyaHukoB; 1 mpunrtep; 1 xormmp/mpuntep; 1 mpoekTop; 2 ’KpaHa IS mpoekTropa; 1| Bopora
«AHntuBop»; 1 WIFI-Touka nocryna. JInnensunonnoe I[10: AUBC MapkSQL.

Komnbrorepusiii kmacce, xkopnyc "E", ayn.227, xoiudecTBO MOCaaoO4YHBIX MecT — 16, biok
cucremubli KM Office T3-4170, monutop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
norosop Ne 50155/51P4393 or 12.12.2014 ¢ OO0 Codr-naita ITpoektsr, MathCAD Education
norosop Ne 208/13 ot 10.06.2013 ¢ OOO KOuutAnsdaCodrt.



AHHOTaANuA

HaumenoBanue Du3uKa NOBEPXHOCTH
JUCLUATIIINHBI
Hampagiienue 03.03.02-®u3zmka
MOATOTOBKU
HanpaBnenHoctb duznka
MOATOTOBKU
TpynoeMkocTb 3ayeTHbIe €UHULILI Yackwl
JTUCIUILINHBI 3 108

DOopMBbI KOHTPOJISI 3ader B 7 cemecTpe

e ocBOEHMSI AV CIMTIJIMHBI

OCHOBHOHM TIENIBI0 Kypca SIBIETCS PACCMOTPEHHE IMPOIECCOB, MPOTEKAIOIMMX Ha TPaHUIE
pazmena ¢a3, matb 0030p COBPEMEHHBIX TWPEJCTABICHUH O TIOBEPXHOCTH; IOATOTOBKA
OakanaBpoB (PU3UKH K MPAKTHIECKOU JCSITEIHPHOCTA B HAYYHO-UCCIIEIOBATEILCKUX HHCTUTYTAX,
1abopaTopusiX, KOHCTPYKTOPCKUX OIOPO M HA MPOU3BOJICTBEHHBIX NPEANIPUATHSIX.

3agaun JUCHUILJINHbBI

OcBOUTh COBpPEMEHHBIC TMPOTPAMMHBIE CPEICTBa, IMO3BOJSIOIIME JaBaTh Tpaduueckoe
MPEJICTABICHHE W TPOU3BOAHWTH CTATUCTHUECKYI0 OOpaOOTKY IKCIEPHUMEHTATBHBIX JAaHHBIX C
MTOMONIBIO KOMITBIOTEPA

MecTto nucuummHbl B cTpykrype OIl

JlaHHas TUCIUITIMHA U3yYaeTcsl B CEJbMOM CEMECTPE ¥ OTHOCHTCS K 4acTH, (POpMHUPYEeMON yJaCcTHUKAMHU
o0Opa3oBaTeNbHBIX OTHOIICHNH, bioka 1 0oOpa3oBaTenbHOI MPOrpaMMBbI MOATOTOBKH OakanaBpoB (Gpu3HKH
1 SBJSIETCS JUCIUIIMHON 110 BBIOODY.

®opmMupyeMble KOMIIETEHIIUH

— crmoco0eH BBIMONHITH YKCIIEPUMEHTH 1 OPOPMIISTh PEe3yabTaThl UCCIECAOBAHUN U pa3paboTOK
(TIK-2)

TpeGoBaHNsl K YPOBHIO OCBOCHUS COAEPKAHMS JUCIUNINHBI:

3HATD:

OCHOBHBIC 3aKOHOMEPHOCTH CTPOEHHUSI TOBEPXHOCTHBIX CJIO€B TBEPHABIX TN, SBJICHUSA
CMaYMBaHUS U KAMMWJUBIPHOCTH, aAT€3UU, KOTE3HH, aCOPOLIUU.

MOHSATUWHBIN anmapaT (GU3UKU MOBEPXHOCTH, OCOOCHHOCTH CTPYKTYPhI PEATbHBIX KPHCTAILIOB,
AKCIIEPUMEHTAIBHBIE METO/IbI U3YUEHUS IOBEPXHOCTEN TBEPBIX TEIL.

yMeTh:

HCIIOJIH30BaTh CHIeIMaTM3UPOBaHHBIE 3HAHUS B obnactu (u3uKKH, B 4YaCTHOCTH
TEPMOJMHAMHYECKHA MOIXO0/I K OTIMCAHUIO TPAHUIIBI pasnena das.

NPUMEHATh Ha TPaKTUKe TpodeccCHOoHaNbHbIE  3HAHUS u YMEHHS, B YaCTHOCTH
MOJICTTPOBATH IBOWHOM IEKTPUUECKUIN CIION Ha MeXK(a3HBIX TPaHUIAX.

BJIAJ€Th:

HaBBIKAMH HCIIOJB30BAHMS CIICIIMATIM3UPOBAHHBIX 3HAHUW M YMEHUW B oOmactu (DU3UKH ISt
OCBOEHUS MPOPUIBHBIX (U3UUECKUX BEIIMYUH, B YACTHOCTA METOIaMU MOJICKYIISIPHON (DU3UKH U
TEPMOJIMHAMUKHU [IJI1 OMMCAHUSI NMOBEPXHOCTHBIX SIBIACHUM C MOMOIIBIO TEPMOAMHAMHYECKOIO
Moaxoza.

Pa3TUYHBIMU METOJIaMU MPAKTUYECKOTO MCIIOIh30BAHMS TPO(HECCUOHATBHBIX 3HAHUN I YMEHUH,
MOJIYYCHHBIX TPH OCBOCHUM MPOPMIBHBIX (U3UUYECKUX IUCHIUIUIAH, B YaCTHOCTH HaBBIKAMH
ONMCAHUS ITPOLECCOB B IBOMTHOM AJIEKTPUYECKOM CJIOE.
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