MUHUCTEPCTBQ HAVKH U BBICILIEI'O OBPA3OBAHMSI
POCCHUICKOV ®EJIEPAIIIN

denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTelIbHOE YUPEXKICHHE
BBICIIIEr0 00pa30BaHUs
«MarauToropcKuii rocy 1apCTBeHHbBIH TexHuUecknil yauBepeuteT uM. I.11. HocoBa»

m Oe
\K Oiww;ir,pé/ﬁ BEPXIAIO
\n\ }(
% Top UEuC
{<)
S
S5 el

. Me3un
xMH\\H!Mh
}) TAPTH3AIHH

%2}/01 2023 1.

PABOYAS ITPOI'PAMMA JUCHUILIMHBI (MOY JIST)

DU3HKA KOH/JEHCHPOBAHHOI' O COCTOAHHUA
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PaGouas mporpamma cocrasieHa Ha ocHoBe PI'T (mpumxas MunoGpnayxm Poccuu o1
20.10.2021 r. Ne 951) ‘

16.01.2023, mporoxoi Ne 4

Pabouas mporpamMma paccMOTpeHa i 0100peHa Ha 3acenanuu Kabenper Pusuku
W.0.3aB. kadenpoit /ﬁ

B.B. MaBpuHCKHi

o~
PaGouas mporpamma 0100peHa METOIUYECKON KOMHCCHCﬁéIEI/IC

30.01.2023 r. mpotokon Ne 5 ’
T_Ipezlce/:[aTem;'/ /ﬁ MN.IO. Me3un

PaGouast porpaMMa CoCTaBlIeHa: : 7 A
nouerT kapenpbl Ou3nkn, KaHd. pHU3.-MaT. HAyK ¢ i '7M// I'.A.ly6ckuit

Penensenr: (%)%
3aB. kapenpoit BTull, n-p rexn. Hayk —~¢ 0O.C.JlorynoBa




JIuer akryasusanuu padoyeii nporpamMmsl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3acenaHuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc

Pabouyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojay Ha 3acenanuu kapeapsl duznku

[Iporokom oT 20 1. Ne
3aB. kadeapou M.B. Apkynuc

Paboyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2026 - 2027
yueOHOM rojy Ha 3acenaHuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc

Pabouas nmporpamma nepecmoTtpeHa, o0cyxkaeHa u ogoopena s peanusamuu B 2027 - 2028
yueOHOM rojy Ha 3aceanuu kapeapsl dOuznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc




1 lesin 0cBOCHUA TUCUUIJIMHBI (MOXYJIS)

Lenp m3ydeHUs: AUCHUIUIHHBI - (JOPMHUPOBAHUE HAYYHOW OCHOBBI JJII OCO3HAHHOTO U
[IEJICHANIPABJICHHOTO KCIOJIb30BaHUSI CBOMCTB TBEPIBIX TeJlI, B TEPBYIO ouepenap —
MOJTYIIPOBOJAHUKOB, TPH CO3JaHUHM  DJIEMEHTOB, MPUOOPOB H  YCTPOUCTB MHUKPO U
HaHOAJICKTPOHHKH.

3ajayaMu Kypca CIy»KaT pacUIMpeHHe HAy4yHOTo KpYyro3opa M 3pyAULIHMH CTYJIEHTOB Ha
0a3ze wu3ydeHUs (PyHIAMEHTAIBHBIX pE3yAbTaTOB (U3UKH TBEPAOrO Tella U CIOCOOOB
MPAKTUYECKOTO HCIIOJIB30BAHMUS CBOWCTB TBEPJBIX TEJ, PAa3BUTHE IMOHUMAHHUS B3aUMOCBSI3H
CTPYKTYPBI  COCTaBa TBEPABIX TEJ, © MHOTOOOpa3us uX (PU3MUECKUX CBOMCTB, MPAKTHUECKOE
OBJIQJICHHE METOJaMH TEOPETUYECKOTO OMHCAHUS W OCHOBHBIMU TEOPETHYCCKUMH MOJICISIMHU
TBEPJIOTO Tejla, HaBBIKAMHU TIOCTAHOBKH (DPU3MYECKOTO SKCIEPUMEHTA MO W3YYCHHUIO CBOWCTB
TBEPIBIX T€I M OCHOBHBIMH JKCIIEPUMEHTAIBHBIMA METOJAMKAMH, CO3JaHUE OCHOBBI IS
MOCJIEAYIOMIEr0 HW3YYCHHS BOMPOCOB (DU3UKU TOJYIPOBOJHUKOBEIX MPHOOPOB, BKIIOUAS
AJIEMEHTHI W MPUOOPHI HAHOAICKTPOHHUKH, (U3UKA HU3KOPA3MEPHBIX CHCTEM, TBEPAOTEIHHOM
ANIEKTPOHUKHU U TEXHOJIOTUU MUKPO- U HAHODJIEKTPOHHUKH.

2 KomnereHunu o0yuarouierocs, opmMupyembie B pe3yjbTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJIS) M IVIAHUPYEMbIe pe3yabTaThl 00y4eHHs

B pesynbrare ocBoeHus aucHUIUIMHBL (Moayns) «®du3uka KOHIECHCHPOBAHHOTO
COCTOSIHUS» 00YUaIOUTUICS TOJKEH 00J1a7aTh CIeIyIOIMMH KOMIIETEHIUSIMHU:

KHC-1 CnocobeHn cBo060JHO BiaAeTh (PyHIAMEHTAIbHBIMU U MIPUKJIAJAHBIMU pa3jienaMu QU3UKU
¥ MaTeMaTHKH, HeOOXOJAMMBIMH IJIsl PEIICHUs HayYHO-HCCIEOBATENBCKUX 3a/1ad 1o (usmke
KOH/ICHCUPOBAHHOTO COCTOSIHHS, B TOM YHCJIE ¥ TIO (PM3UKE HAHOCTPYKTYPHBIX OOHEKTOB

KHC-2 CnocobOeH BnajeTh 3KCHEPUMEHTAIHHBIMH METOJAMHU HCCICIOBAHUA W METOJIaMU
MaTEeMaTHIECKOTO MOJICTTHPOBAHUS C HCIIOIH30BAHUEM ITPUKIIATHBIX MATEMAaTHICCKIX TTAKETOB H
IPOrpPaMM




3. CTpykTypa, 00bEM 1 coiep:KaHNe TUCHUIITTHHBI (MOYJIs1)
OO6mast TpyI0E€MKOCTh AUCIHUIUIMHBI COCTABISET 2 3a4€THBIX €AMHMI] 72 aKaj. 4acoB, B TOM
qucle:
— KOHTaKTHas paboTa — 44 akaj. 4acoB:
— ayautopHas — 44 akaj. 4acos;
— BHeayutopHas — () akaJl. 4acoB;
— camMocCToATeNbHAas paboTa — 28 akajl. 4acos;

@dopma aTTecTalny - 3a4eT

AynuTopHast T =
o | xonrakTHas pabora E §
Pasnen/ Tema § (B aKaj. qacax) E b d)opMa TEKYIIETO KOHTPOJIA
A — : g5 yCHIeBAGMOCTH H
) 2 & MPOMEXYTOYHOI aTTecTaln
Jlex. MPakKT. 3aH. z'8
O &
1. Tumel KOHICHCHPOBAaHHBIX  CpeEZ,
CHMMETPHS ¥ CTPYKTYpa KPHCTAJUIOB
1.1  OCHOBHBIE  XapaKTEpUCTUKU U
CBOMCTBA KPUCTAJUTHYCCKHX,
HEYMOPSA0YCHHBIX u amopdHBIX
TBEPIBIX T M JKUIKHX KPUCTAJJIOB.
OnpeneneHue CTPYKTYphbl TMPOCTEHIIMX 5 3 3 1 1. Becena - oOcyxneHue
PpeLIeToK 1o JIaHHBIM 2. YcrHblil onpoc.
PEHTT€HOCTPYKTYPHOT'O aHanmsa.
Merogpl  OmMCaHMS M MEXaHH3MBI
B3aUMOJICHCTBUSL  HJICKTPUYECKOTO U
9NIEKTPOMArHUTHOTO TIOJSI C PELICTKOM.
HUroro o pazneny 3 3 1
2. CBoOOmHBII 3IEKTPOHHBIH TIa3 B
HOJIYIPOBOAHHUKAX U METAJUIAX.
2.1 Pacuerst KHUHETUYECKUX
XapaKTePUCTUK  TBEPIBIX  Tel Bl 5 4 3 1 1. Becena - o?cymneHMe
MIPUOIIMKEHUH CBOOOIHOrO 2. YcrHbIi onpoc.
9JICKTPOHHOI'O Tasa.
Uroro no pazneny 4 3 1
3. 3oHHast Teopus U €€ NPUIOKEHHUS.




3.1 OcHoBHble PUOTMKEHUSI 3O0HHOM
Teopuy, CBOICTBa 6JI0XOBCKOT0O
JNIEKTPOHA, u 0COOEHHOCTH
SHEPreTUUECKOr0 CIEKTpa HJIEKTPOHA B
KpucTajmie,  noHatue  3(dexTuBHOM
Mmaccsl. Knaccudukarys TBepAbIX Ten Ha
METaJLbI, IOJTYIIPOBOJHUKH u
JSJIEKTPUKN C TOYKU 3PEHUS 30HHOH
TEOPHH. OcoGeHHocTH 30HHOU
CTPYKTYpBI OCHOBHBIX
[OJIYNIPOBOAHUKOB, IIapaMeTpbl 30HHOH
CTPYKTYPBL, OIIpEeAENAIOIINE
BO3MOXHOCTb u 3¢ HEKTUBHOCTh
UCIIOIb30BaHUS JITAaHHOT'O
[ONYNPOBOAHUKA  JUIL  KOHKPETHBIX
NPAKTUYECKUX TNpWIOKeHnH. Tumsl u
ponp mpuMmecedl B MOIYHPOBOIHHKAX.
CraTuCcTUKa PaBHOBECHBIX HOCHUTENEH
3apsga. MeTonbsl OHMCaHMS MEJIKHX U
IyOOKMX ~ TPUMECHBIX  COCTOSIHHH,
METOIBl pacyeTa IOJOKEHHS YPOBHS
®DepMu B IOTYIPOBOJHUKE, OCOOEHHOCTH
TeMIlepaTypHOil 3aBUCUMOCTH
KOHIICHTpallud  HOCUTened  3apdna,
OCHOBHbIE 3G GEKTHI, MPOSBIIAIOIIUECST

1. Becena - oOcyxneHue
2. YcrHbIi onpoc.

Uroro no pazneny

4. HepaBHOBeCHBIC HOCHUTEIH 3apsiaa

4.1 I'enepanus, pexoMOuHaIus,
mupdy3us U apedd HepaBHOBECHBIX
HOCHUTEJIEH 3apsija.

1. Becena - oOcyxneHue
2. YcrHBI# onpoc.

Uroro no pazneny

5. MarseTuky, CBEpXIPOBOJHUKH.

5.1 ®wusnueckas NpUpora MarHETU3Ma,
OCHOBHbIE THUIIBI MarHeTukoB. CBolicTBa
1 OCHOBHBIE THUIBl CBEPXIPOBOAHUKOB,
Makpo- M MMKPOCKOIIMYECKHE MOJEIU
CBEPXIPOBOJUMOCTH.

1. Becena - oOcyxneHue
2. YcrHbIi onpoc.

Uroro no pazneny

6. HOBCpXHOCTI) 1 KOHTAKTHBIC SIBJICHUAA.

6.1 KoHTakTHBIE SIBJIEHHS B MeTaulax U
MOTYITPOBOTHUKAX

1. Becena - oOcyxneHue
2. YcrHbIi onpoc.

Uroro no pazneny

7. OCHOBHBIE  BKCIIEPUMEHTAJILHBIE
METOJIbI N3y4EHUs CTPYKTYpBI,
IEKTPUYECKUX M MAarHUTHBIX CBOMCTB
TBEPABIX TEIL.

7.1 Mertoabl  HKCHEPUMEHTATBHOIO
OIIPE/ENEHUs  JIEKTPOIPOBOIHOCTH U
KOHIICHTpallud HocuTened 3apsaa B
TBEpAOM Teje, IIUPUHBI 3alperieHHON
30Hbl, KOHLEHTpaLUM, IOABMKHOCTH,
BpEMEHU JKU3HH, ko3¢ punmenra
muddysun  Hocutenmed  3apsga B
IOJTYTIPOBOJHUKE.

12

1. Becena - oOcyxneHue
2. YcrHbIi onpoc.

Uroro no pazneny

12

HUroro 3a cemectp

22

22

28

3a4éT

Hroro no JHUCHHUIIINHEC

22

22

28

3a4€T




4 OueHo4Hble CpeACTBA 115 IPOBeleHNs TeKylleil U POMe:KyTOYHOM
arTecTaluu
[IpencraBnensl B IpuioKeHuu 1.

5 YueOHo-MeTOAUYeCKOEe M HH(POPMALIMOHHOE o0ecTieYeHHe U CIUIIMHBI (MOLYJIs1)

a) OcHoBHas JIUTEparypa:

1. ®usuka TBepaoro Tena : yueOHoe mocodbue [mns By3oB]| / I'. A. Jlybckuit [u ap.] ;
MarnuTtoropckuii roc. Texuudeckud yH-T um. I'. 1. HocoBa. - Maraurtoropck : MI'TY um. I'. 1.
Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. o9kpaa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3822.pdf&show=dcatalogues/1/153
0258/3822.pdf&view=true (mara oopamenus: 23.10.2020). - MakpooObekT. - ISBN 978-5-9967-
1594-7. - Tekcr : 21eKTpoHHBIN. - CBeleHus nocTynHbl Takke Ha CD-ROM.

2. Monexynspuas ¢uzuka. Tepmoaunamuka. KoHieHCUpOBaHHbBIE COCTOSIHUS : yueOHOE
nocobue / I. A. IMupamumBwim, E. B. [llanaruna, H. A. Kansesa, E. A. [lonkoBa. — 2-¢ u3.,
non. — Cankt-IlerepOypr : Jlanp, 2017. — 200 c. — ISBN 978-5-8114-2431-3. — Texkcr:
anekTpoHHsld  //  Jlawb : ANEKTPOHHO-OMOIMOTEeYHAs cucrema. —  URL:
https://e.lanbook.com/book/91292.

3. KynekoB, B. I'. ®u3nka KOHAEHCUPOBAHHOTO COCTOSIHMS B AJIEKTPOTEXHUYECKOM
MarepuaioBeaeHuu : yaueoHnoe nocooue / B. I'. KynbkoB. — Cankr-IlerepOypr : Jlans, 2017. —
272 c¢. — ISBN 978-5-8114-2379-8. — Texkct : anekrpoHHbll // JlaHb : 3JIEKTPOHHO-
oubnuoTeuynas cucrema. — URL: https://e.lanbook.com/book/90003.

0) JonmosiHuTeIbHAS JIMTEPATYypPAa:

1. dy6ckuit, I'. A. @u3uka KOHIEHCUPOBAHHOTO COCTOSIHUS BELIECTBA : Ja00OpaTOpPHBII
npaktukyMm / I'. A. Iyockuii, A. A. Hedenpves, T. . yockas ; MI'TVY. - [2-e u3a., moAroT. 1o
ned. u3nl. 2014 r.]. - Marauroropck : MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3aru.
Cc THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1445. pdf&show—dcatalogues/ 1/112
3966/1445 pdf&view=true (mata oOpamenus: 23.10.2020). - MakpooOwsekr. - Tekcr
JJIEKTPOHHELIN. - CBeaenus noctynusl Takke Ha CD-ROM.

B) [IporpammHuoe o0ecnieuenue u MurepHer-pecypcebi:

https://e.lanbook.com/book/91292 1. Mounekymnsipuas ¢usuka. TepmoanHaMUKa.
KonnencupoBannbie coctosiHus : yueoHoe nocodue / L. A. [Mupanumsuny, E. B. lllanaruna, H.
A. Kansesa, E. A. [lonnkoBa. — 2-¢ uzn., non. — Cankr-Ilerepoypr : Jlans, 2017. — 200 c.

https://e.lanbook.com/book/90003 KynskoB, B. I'. ®dusuka KOHIEHCHPOBAHHOTO
COCTOSIHUS B AJIEKTPOTEXHHUUECKOM MaTepuasioBefieHnt : yueoHoe nocodue / B. I'. KynbkoB. —

Cankr-IletepOypr : Jlansb, 2017. — 272 c.

IIporpammHoe obecnieyenue

Haumenosanue 10 Ne moroBopa Cpox neiicTsis
JIUICH3UHT
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouno
Professional
7Z1p cB0001HO pacnpoctpansemoe [10 OCCCPOIHO
FAR Manager cB000IHO pacnpoctpansemoe [10 OCCCPOYHO
bpay3ep Yandex cB0001HO pacnpoctpansemoe [10 OCCCPOIHO




HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC CUCTEMbBI

HasBauune xypca CchuIKa

denepanpHOE rOCyJapCTBEHHOE OI0/DKETHOE
yupexaerne «Denepansubiit nHCTHTYT IpoMbinuienHo#|URL: http://wwwl fips.ru/
CcOOCTBEHHOCTH»

HannonaneHas MH(OPMALIMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccuiicknii MHAEKC HAYYHOTO LIUTHPOBAHUS

(PUHLI) https://elibrary.ru/project_risc.asp




Ipunoxenue

OHeHO‘IHbIe Cpeacrea 1Jist IPOBEACHUSA TeKyIlleﬁ u ﬂpOMe)KyTO‘IHOﬁ arrecranuu
a) HﬂaHI/lpyeMble PE3YJIbTAThI oﬁyqe}mﬂ 1 OICHOYHBIC CpeACTBA NJIf IPOBECACHUA HpOMe)KyTO‘lHOﬁ
aTrreCcranmm:

Konx 1 HaumeHnoBanue
obmenpodeccuoHATBPHOU

OneHouHbIE Cpe/ICcTBA
KOMIICTCHIIUHN

KHC-1 Cnoco0en ¢cBo001HO Ilepeuens meopemuueckux 60nPoOCos

BJAAECTH HAAMEHTAJbHBIMUA U o
A (l)y A 1 Tumes! cBsi3elt B KpucTaiiax: cuiibl Ban-nep-Baanbca, HoHHAs CBA3B,

NPUKJIAIHBIMU pa3ieJlaMu KOBAJIGHTHAS CBS3b, METAJIINYECKAS CBA3b.

(l)I/I3I/IKI/I H MaTeMaTHUuKH,

2 Pemerku bpase: 7 cunronnii, 3 KyOM4ECKNX PEIIESTKH.
H606XOJII/IMI)IMH AJISl pelICHU S etme pase Te 0 ’ 3 y6 ec pete

HayYHO-HUCCICI0BATECIbCKHX 3 O0o3HaUYeHHe Y37I0B, HAIIPABJICHUH U INIOCKOCTeH (MHAEKCH Musuiepa) B
3aj1a4 no pusmnke KpucTalLIe.

KOHACHCUPOBAHHOI'O COCTOSIHMSA,

4 Jledextn B kpuctamie: ®penkens u [lorTku.
B TOM 4YHMCJI€ 1 110 (l)I/I3I/IKe

HAHOCTPYKTYPHBIX 00BLEeKTOB 5. MI/IKpOlIaCTI/IHLI: (l)epMI/IOHLI 1 OO30HBI. @yHKHI/IH pacripeaeieHus.
[110THOCTE COCTOSIHUI ISl 3TIEKTPOHOB B KPHCTAILIE.

6 Oyuxius pacnpenenenus Oepmu-Iupakxa. uzrueckuii CMbICT SHEPTUN
Depmu 1 MeTasUIa.

7 OyHKIMs pacnpeneneHus Makcpemia-boiasimMana.
8 Oynkima pacnpeneneHus boze-DiHiTeiHa.

9 CoOCTBEHHBIE ITOTYPOBOAHUKY: 30HHAS TUarpamma, sHeprust Gepmu
EF, paBHOBecHast KOHLIEHTpaIus Hocutenel 3apsaa n0. 3akoH
IeHCTBYIOIIUX Macc.

10 [Jpipku B monynpoBomHukax. JddexTrBHas Macca.

11 IIpsiMO30HHBIE M HETIPSIMO30HHBIE TIOJIYTIPOBOAHUKH.

12 JIoHOpHBIE MOTYIPOBOAHUKH (N-THIT): 30HHAS JHArpaMMa.

13 AkuenrtopHble TOIYIPOBOAHUKY (P-THIT): 30HHAS JHarpaMMa.

14 TemmepaTypHas 3aBUCUMOCTb KOHIIEHTPAIlMN HOCUTEINel 3apsiia B
[IPUMECHOM MOJIYIPOBOAHHUKE.

15 JIpeiid HocuTeneit 3apsana. [logpwkHOCTh. BpeMs penakcanuu. [[iuHa
cBOOOIHOTO Tpodera.

16 Y nenbHas 3J€KTPOIPOBOJHOCTD. DIIEKTPOIPOBOAHOCTh YUCTHIX
METaJLIOoB.

17 CobcTBeHHAs IPOBOIUMOCTD TTOJTYIIPOBOAHUKOB.
18 IIpumecHast POBOAUMOCTE TIOJTYTIPOBOTHUKOB.
19 Pa6ora Bbxoga. KoHTakT IByX METaJUIOB.

20 KonTakt Meraiia ¢ TOJYIIPOBOAHUKOM: 30HHBIC JUAI'PaMMBI JIA




CTaIIMOHAPHOTO COCTOSHHUS, IIPSMOT0 U OOPATHOTO BKITFOUCHHUS;
KOHTAKTHAs pa3HOCTh MOTCHIIUAJIOB, ITUPUHA 00CTHEHHON 00JIacTH;
BOJNIBT-aMIIepHAs XapaKTEPUCTHUKA.

21 KoHTakT IBYX MOIYNPOBOJHUKOB (P-N-NIEPEXO/): 30HHBIE AUATPAMMBI
IUTs1 pTAllMOHAPHOTO COCTOSHUS, MIPSIMOT0 M OOPaTHOT'O BKIIIOYEHHUS;
KOHTaKTHAs! pa3HOCTh TIOTEHIIMAJIOB, IMPUHA 00EJHEHHOH 00J1aCcTH;
BOJIBT-aMIIEPHAs XapaKTEPUCTHKA.

22 HopmanbHble KONeOaHus TMHEWHON KPUCTAITMYECKON PEIIEeTKU 13
OTMHAKOBBIX aTOMOB: JUCIIEPCUOHHAS 3aBUCHMOCTb.

23 HopmanbHble KOneOaHus TMHEHHON KPUCTALTMYECKOH PEIIETKH C
0a3uCcoM M3 JIBYX aTOMOB: AUCIIEPCHOHHAS 3aBUCUMOCTb.

24 dynkms pacnpenenenns HopmanbHbIX KoeOaHHH.
X apakTepucTHuecKas

qactoTta u Temiieparypa Jlebas.

25 OOHOHBI. DHEPrus KpUCTAIUIMYECKON PEeIIeTKH TBEPAOro Tena.
TennoeMKoCTh TBEPAOro Tela.

KHC-2 Cnoco0en BiajaeTh UCNOJ1b306AHUEM NPUKTAOHBIX MAMEMAMUYUECKUX NAKEM 08
IKCHEPUMEHTAIbHBIMH u npozpamm ona pewrenusn IIpakmuueckux 3a0anuii
METOIaMHU MCCJIeOBAHUS U

1 Ilycth a — miirHA pedpa OCHOBHOIO Ky0a IrpaHEeleHTPUPOBAHHOMN
METOAAMHU MATEMATHYECCKOI'O Y pebp yoarp TPHp

KyOuueckoil penrerku. KakoBo paccTosHUE ay MEXLY OMIKAHIIIMU
MOACJIMPOBaAHUSA C aromamu B I'LIK-pemerxe?

HCIIO0JBb30BAHUEM IPUKJIATHBIX
MaTEeMAaTHYCCKHUX MTAKETOB U

NporpamMm

2ITycTh a — JyinHa pedpa OCHOBHOIO Ky0a 00bheMOIICHTPHUPOBAHHOM
KyOmdeckol perreTkd. KakoBo paccTosHUE ag MEXKAY ONMMmKaHITUMK
aromamu B OLIK-pemmerke?

3 Onpenenuth yuciio aToMoB N0 B DJIeMEHTapHOM siueiike jkemnesa,
KpUCTaJLTU3YIOLIErocs B Kyoudeckoii cucteme. Pedpo kyba a=0,286 HM,
ATOMHBIN Bec xkene3a A=55,84 1/MoJb, IIOTHOCTH p=7,8- 10° kr/m3.

6) HOpﬂHOK NpoBE€ACHUA HpOMe)RyTO‘[HOﬁ aTreCcTalu, MOKa3aTeJIu U KPpUTCPUHU OLCHUBAHUA

HpOMe)KyTO‘IHaH aTTeCTalus 110 AMCHUIUIMHE BKIIIOYACT TCOPETUICCKUE BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHDb
YCBOCHUA O6yanOHlHMHCH 3HaHHﬁ, 1 MPAKTUICCKUEC 3aJIaHNs, BBIABJIAIOIINC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I
KOMHCTCHHHﬁ, IIPOBOJUTCS B (bopMe 3ayeTa. 3a4eT 110 I[aHHOﬁ JUCHUIUIMHE IIPOBOJUTCA B yCTHOﬁ (I)OpMe

IMokazarenu u KPpUTEPUHA OCHUBAHUSA

- Ha OLICHKY «3a4meHo) - 06y11a}01u1/1171051 IOKa3bIBA€T YCBOCHHC OCHOBHOI'O COACp:KaHUA MaT€puajia B
o0beme mnmporpaMmbl, B OCHOBHOM IIpaBUJIBHO JAa€T OHNPEACICHUA W TIOHATUA, JACMOHCTPUPYET
MPAKTUYCCKUEC HABBIKH 110 JUCHUILINHE,

- Ha OLICHKY «Heé 3a4meHno) - O6y‘IaIOH_II/II‘/'ICH IMOKa3bIBACT YCBOCHHUEC OCHOBHOI'O COJCPKaHUA MaTcpHaia B
o0beme mnporpaMmbl, B OCHOBHOM IIpaBWJIBHO Ja€T OHNPECACICHUA W TIOHATUA, JACMOHCTPUPYCT
MPAKTUYCCKUEC HABBIKH 110 AUCHUILINHE.




