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1. IEJA OCBOEHWS JUCIUILIAHBI

Ienbt0 0CBOEHUs MUCLMIUTMHEI SBJSETCH M3YYEHHE TEOPCTHYECKUX OCHOB KpUCTALTOTPaQUH U
KPUCTALIOPU3UKH, PACKPEITHE CBSA3M MEXK/Y CTPYKTYPOH U CBOHCTBAMHU KPUACTAUINYCCKUX TEJL.
3agaum JHCHHUILNIMHBL:
* 3HAKOMCTBO ¢ T€OPHUEH NpeACTaBIECHHUS IPYIIT CAMMETPHH;
® U3YYCHHUE DJIEMCHTOB U ONEpallUil CHMMETPUH KPHCTAIIIOB;
[IOJyHeHHE MPAKTHICCKMX HABBIKOB MATEMATHUYECKOTO M KOMIIBIOTEPHOTO MOJIEIMPOBAHHSA IIPOIECCOB
KpUCTAII000pa3soBaHus 1 pOPMHUPOBAHHS HAHOKIACTEPOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctummuna «OcHOBBl KpHCTALIOrpadum» OTHOCHTCH K 00S3aTENbHBIM JUCIIAILIMHAM 6a30BO
gacty OIOII noxroTosky 6akanaBpoB 1o HaIpasIeHMIO «HaHOTEXHOMOTHE B MEKPOCHCTEMHAS TEXHHKAY.
Wsyyenwe pUCHMINIMHEL —OpeimonaraeT Hamduhe  (YHIAMCHTATBHBIK  3HAHWIL, KOTOPBIE
hopmupYyIOTCSL y CTYNEHTOB HPH H3YYCHMH NPEANIECTBYIONMX HCHMIUIHI (a30BOH uacTu: «Dusmkay,
«Maremarukay, a TaKxke IUCLHIUIHH BAPUATUBHON 4acTH: «BBelcHHE B HAHOTEXHOIOTHION, «KBAHTOBAS ¥
CTaTHCTHYecKas HU3NKay
3HaHHS, IIOJYYCHHBIE B PaMKaX H3YYCHHUS JAaHHOW IVCHMIUIMHEL, MOTYT OBITh NPHMEHEHEI pu
U3YHCHHUH JIPYTHX CHELUAIBHBIX AWUCIHUIUINH 110 HANPABICHUIO IOATOTOBKH, & TAKXKE IPH BBIIOIHEHHH
BBINYCKHON KBAIM(pUKAIOHHOM paboThI.

3. IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUWS ITO JUCILIUIIJINHE

IInanupyemble pe3ymbrarbl 0Oy4eHHs IO AUCIHUILINHE, COOTHECEHHBIE C IUIAaHUPYEMBIMU  pe3yJIbTaTaMu
ocBoerus OITOIT

Kon dpopmupyembix YpoBeHb OCBOEHMS [Tnanupyemele pe3ynabTaTel 00ydYeHHs M0 AUCLUIIIMHE
KOMITeTCHHH KOMITETEHIHHU' XapaKTepU3yIolUe 3Tanbl GOPMHPOBAHHS KOMIIETEHLHH
(moKasaTest OCBOGHHS] KOMIIETEHIIMH )
! 2 3
OIIK-1 YacrtuuHoe 3naTh: 3aKOHBI ¥ NPUHLHUIBI €CTECTBEHHOHAYYHBIX JUCLUILIMH,
OCBOEHHE METOJIbl MATEMATHYECKOTO aHAIM3a U MOJCITMPOBAHHS;

YMerb: HMCMONB30BAaTh (U3NYECKHE 3aKOHbI W TPHHIMIBI B
CBOCH NMPO(EecCHOHATTBHOM JIESTETBHOCTH;

NPOBOJINTE  DKCIIEPUMEHTBI [0  OIpEfeNieHHuro  (U3UKO-
XUMHYCCKHX CBOMCTB HEOPraHWYECKHX W  OPraHHUYECKHX
BEILECTB;

NPOBOJIUTh H3MEPEHHE OCHOBHBIX DBNIEKTPUUECKUX BEJIMYHH,
OTIPE/ICNIATh TApAMETPBl M XapaKTePUCTUK JJICKTPHYECKHX U
JJIEKTPOHHEIX YCTPOUCTB;

MCMIONb30BaTh  MPHKIAJAHBIE  MpOrpaMMbl U CPEACTBa
aBTOMATH3MPOBAHHOIO  MPOEKTHUPOBAHHA  MPH  pelIEeHUU
HHKEHEPHBIX 3a/1a4.

Baagers: MaTeMaTHUECKUM anmapaToMm JUis ONMCaHUa, aHaIH3a,
TEOPETUYECKOr0 M 3KCIIEPHMEHTANILHOTO  HCCJCIOBAHUS W
MOJIETUPOBAHMS (PM3UUECKUX U XUMUUYECKUX CHCTEM, ABIEHUI 1
IPOLIECCOB, UCMONB30BaHMA B 00yUeHUH U IIpodecCHOHaNBHOMN

JAEATENILHOCTH.
OIIK-5 YacTHuHoe 3uath: nepeueHb OOOPYHOBaHMS Ha [POU3BOJACTBE U B
OCBOCHUE naboparopuy, obecrneduBaroLero 6e30NacHoe IPOM3BOACTBO

Npd  TIPOU3BOJCTBE WM HCCJIEZIOBAHUM  MAaTepHaloB U
KOMIOHCHTOB HAHO- © MUKPOCHUCTEMHOM TEXHUKU;

OCHOBEI HAHOOE30aCHOCTH.

Ymerb: oueHuBaTh O  KpuTepusiM  5(OGEKTUBHOCTH M
0€30macHOCTH TEXHWYECKWE pelleHUss 10 TEXHONOIMH M
MPUMECHCHHIO  MaTepHAJOB W KOMIIOHEHTOB  HAHO- W




MHKPOCHCTEMHOM TEXHUKH.
Baagern: METOAAMH aHanuza u KOHTpOIs
HAHOCTPYKTYPUPOBAHHBIX MATEPHATIOB U CHCTEM.

3HaThb: (bI/ISH’{CCKI/IC H MareéMaTHYCCKHC 3aKOHBI U MOJCIIH
(bPISH‘-]CCKI/IX npouecccoB, JCKalluXx B OCHOBE l'[pHH[IP[HOB
JeACTBHS OOBEKTOB HAHOTEXHOJOTMH M MI/IKpOCI/lCTeMHOﬁ
TCXHHKH.

Ymern: pewiats 3amavun, HUCMOJAB30BATE MATEMaTHUYECKUN
annapar " UHNCJICHHBIC MCTOIbI KOMIIBIOTCPHOI'O
MOACTUPOBAHHS 00BEKTOB HAHOTEXHOJIOTUY U MHKpOCHCTeMHOﬁ
TCXHHUKH.

BJIa)IeTl: : MaTeMaTHYCCKUM anmnaparom H METOAaMH
KOMITBIOTEPHBIX TEXHOJIOT 1517 Mg MOJENpOBaHUs 00HEeKTOB
HAaHOTCXHOJIOTUH U MHKPOCHCT@MHOﬁ TCXHHUKH.

[TK-1 YacTuuHoe
OCBOEHHE

[TK-4 Yactuuhoe
OCBOEHHE

3uare: 6a30BOG KOHTPONBHO-M3MEPHUTEIBHOE 060pY0BaHHe
1L METPOJIOTHYECKOro  obecredeHus]  WCCIIeNOBaHHM U

MPOMBILIIJIEHHOTO MIPOHU3BO/ICTBA HaHoMaTepuasos "
KOMITOHEHTOB,

YMeTb: OCYLIECTBJISITh AUATHOCTHKY HENOAAaA0K M 4acTHUHbIH
PEMOHT H3MEPHUTEIbHOTO, JIMATHOCTHYECKOTO,
TEXHOJIOMMYECKOro 000pyA0BaHus!.

Bnajgern:  HaBblkaM¥  MOHHUTOpHHIA  JAHMArHOCTHYECKOTO,

TCXHOJIOTHYCCKOrQ 060pyILOBaHHﬂ.

4. OBBEM U CTPYKTYPA TUCIIUIIJINHLI
TpynoeMKOCTh AUCIUILIMHEL COCTABIIAET 4 3a4eTHRIX eIUHML, 144 yaca

Buasr yue6noit
paboTh1, BKIIIOYast
CaMOCTOATEIBHYIO
paboTy cTyIeHTOB
o | M TPYIOCMKOCTD ® Oem yueGHoM DopmMel
B 4acax) AGOTEL TEKYILETo
= § c anI)/IMeHe};HeM EOREROT
Ne HauMeHoBanwe TeM W/Wiiu pa3nesioB/TeM 1o > 2| - yCMeBaeMOCTH,
P z o =l HUHTEPaKTHBHBIX
n/n JHCLUATUTHHBI = = s 5 dopma
O 5 3|8 METOJIOB .
g =| o & (5 gacax / %) HPOMEIKYTOUHOH
= = QE’ o 9 aTTecTaLuy
é 8 i @ (no cemecmpam)
1
= ="
2 3
=l 3
=
1 CumMMeTpHs KPUCTAIOB, 3 1-6 9 |4 15 6/46% PeiTuHr-KoHTpONIL
Nel
2 CTpyKTypa KpHCTAJLIOB. 3 (712 |9 |5 16 5/36% PelTHHr-KORTpOND
Ne2
CBoifcTBa KPUCTAILIOB. 3 [ 13-15(9 |4 15 6/46%
4 MonenupoBaHHe pocTa 3 |16-18(9 |5 17 5/36% PeATHHT-KOHTPOJIb
KPUCTAJUIMYECKUX CTPYKTYD. Ne3
Beero 3a 3 cemectp: 3 |18 36 [ 18 |- |63 22/41% Ok3amen,274.
Hanuuue B aucunnaune KIVKP 5
HWtoro no aucuuminne 3 18 36 | 18 | - 63 22/41% Ok3aMen,274.

Coz(ep)lcalme JIEKIXMOHHBIX 3AHATAH MO JAUCHUNJINHE

Paspmen 1. CummeTprs KpUCTaILIOB.

1.1. Coco6s1 o6pasoBanus TBEpABIX Tel. CBOMCTBA KPUCTALIMYECKAX CTPYKTYD.
1.2. Toueunsle 3ileMEHThHI CHMMETPHH KPHCTAIIIOB.,
1.3. 32 xnacca TOUEYHOH CHMMETPUH KPHUCTAIIIOB.
1.4. lHBepCcHOHHEIE ¥ BUHTOBEIE OCH
1.5. 230 mpocTpaHCTBEHHBIX TPYIIT CUMMETPHH.




1.6. I'eomeTpns MHOrOrpaHHHMKOB POCTa KPUCTAILIOB. [IpocThie pOPMBI KPUCTAILIOB.
Pazpmen 2. CtpykTypa KpHCTAILIOB.

2.1. Kpuctajumyeckast pelieTka. DneMeHTapHas sueika.

2.2, Cuaronny. Tunsl mpocTsix pemetok (SC, BCC, FCO).

2.3. 14 tunos pemetok bpaps. Sueiixu Burnepa-3eitia.

2.4. Kpuctamnorpaduyeckune uriexce: Mumrepa. O6paTHas perneTka.

2.5. VlceneoBanne KpuCTAIIHYECKOR ¢TpyKTyphl. {udpaxuus Bynsda-Bparra.
2.6. Mertox Jlays. Meton Jle6as.

Pazpen 3. CpoiicTBa KpHUCTAILIOB.

3.1. Knaccudukanus KpucTaios 110 THIIAM CBI3EH.

3.2. TemoBble CBOMCTBA TBEP/IBIX TEIL.

3.3. AHn3oTponus KpUCTLIOB, JKUIKHE KPHCTAIIIEL

Paznen 4. MojienupoBanye pocTa KPUCTAINIMYECKUX CTPYKTYP.

4.1. Ouzpueckue MOJCTH POCTa KPUCTAILIOB.

4.2. MeTo IUCKPETHOTO MOIEIUPOBAHUS. Y TAKOBOUHOE IPOCTPAHCTBO.

4.3. KBa3uKkpucTaibl U BX MOAEJIH.

Coaep:xanne IPpaKTHYECKHX 3AHATHH 110 JHCHHILINHE
Tema 1. Uzomopdusm rpymn npeobpa3zoBaHuii CHMMETPHUH K TPYIIN HEPECTAHOBOK. 24.
Tema 2. Toueynsle omepanmuu cuUMMeTpud (UEHTP WMHBEPCHH, MOBOPOTHAS OCh, IIOCKOCTD

3€PKAJIBHOTO OTPAXKCHUS). 2.

Tema 3. lHBepCHOHHBIC B BHHTOBBIE OCH. 24.

Tema 4. TIpocteie pemerku. [Tocrpoenne siueex Burnepa-3eiitia. 2u.

Tema 5. Kpucramnorpadudeckue miockocT. 24.

Tema 6. 'eoMeTprst MHOTOTPaHHHUKOB POCTa. 2.

Tema 7. YriakoBo4yHOE IPOCTpaHCTBO. JIByMepHast MOJIe/Ib KpUCTaIa, 24.

Tema 8. lyansnocts rpada u pazbuenus. ['pad CBI3HOCTH yIAKOBKH M €0 POCT. 24.

Tema 9. Kpasmkpucraisl Ha mnociepopatensHoctr DuGonauun u pazduenun Ilempoysa. Ilo-

CTpOCHHUE NMpeA(PaKTAIOB, 24.

5. OBPA3OBATEJIbHBIE TEXHOJOI'IA
B npenomaBaHum IUCHUIUIHHEL «OCHOGb! Kpucmaniozpaguuy» HUCIOIB3YIOTCS PasHoo0pasHble

00pa3oBaTenbHble TEXHOJNOIUH KakK TpaldlIHOHHBIEC, TAK M ¢ MPUMCHCHHEM aKTHBHBIX M MHTEPAKTHBHBIX
METOOB O0Y4YCeHHS.

~

N LR o~

AXTHUBHBIE U HHTEPAKTHBHBIE METO/IbI 00 yUCHHS:
— I'pynmnosas puckyccus (Bce IpaKTHUECKUE 3aHATH);
— Pa36op KOHKpeTHBIX CUTyalui (Bce JIEKIIMOHHEBIC U MPAKTUHYESCKUE 3AFSITH).

6. OINEHOYHBIE CPEACTBA JJISI TEKYUIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIAA 1O UTOIT'AM OCBOEHUS AUCHUILJINHBI U
YYEBHO-METOJINYECKOE OGECIIEYEHHAE CAMOCTOSITEJIBHOM PABOTBI
CTYAEHTOB
Texymuii KOHTPOJIL yCIIeBaAeMOCTH CTY/IEHTOB
IIpumepnbIil CIHCOK BONIPOCOB K PEHTHHT-KOHTPOI0 Nel
Toyeynvie snemenmol U ONEPAYUU CUMMEMPUL.
H3omopghusm epynn npeobpasosanuii CUMMEMpPUY U NEPECMAHOBOK.
Onpedenenue gcex npeobpa306aHUN CUMMEMPUU Y KOHeUHbIX 06bEeKmMOos.
Hneepcuonnvie ocu.
Bunmoguie ocu.
Founuunvie nanpasnenus 8 KpUcmaniax
Mnozozpannuxu pocma kpucmannog
IIpuMepHbIii cIHCOK BONIPOCOB K PEHTHHI-KOHTPOJIIO N2
OnemeHmapras A4elika u ee napamempeL.
Cuneonuu. Pacyem npocmuix peulemox.



Pewemxu bpass.
Hocmpoenue sueticu Buenepa-3eimya.
Hnoexcor Munnepa.
Obpamuas pewemxa.
Huppaxyus Bynegpa-Bpaeza.
Penmeenocmpyxkmypuviii ananus.
IIpuMepHEI cIHCOK BONMPOCOB K PeATHHI-KOHTPOJI10 Ne3
Tunu! ceéazeli ¢ kpucmannax.
Bonnwl 6 00nomeprom 00HoamomHom kpucmane
Anusomponus ceoticme 6 kpucmaniax.
Kuoxue kpucmannwt,
Domonnvie KPUCMALbL,
Mooenu pocma kpucmannos.
Koncmpyxyus ynaxoeounozo npocmpancmaa.
Ksasuxpucmanner u ux modenuposanue.
Koncempyxkmusnoie gppaxmane: u npedgpaxmant.
ITpumepHbBIA nepeveHs 9K3aMeHANHOHHBIX BOIIPOCOB
Toueunsle 21eMEHTHI 1 OTIEPAIHH CHMMETDHH.
Crioco6e1 06pazosanus TBepAbIX Tesl. OCOGEHHOCTH KPUCTAIIIMYECKHX CTPYKTYP.
VnBepcHoHHBIE ¥ BHHTOBLIE OCH.
["eoMeTpust MHOrOrpaHHUKOB POCTa KPUCTAILIOB. [1poCThie (JOPMBI KPHCTAIUIOB.
Kpucrammueckas pemerka. DiieMeHTapHas ssuehka.
Cunronun. Tums! npoctsix pemerok (SC, BCC, FCC).
14 Tunos pemerox bpapa. Sueitkn Burnepa-3eiitna.
Kpucramnorpadudeckue miockoctu. Munekcs: Mumepa.
OOparHas pemeTxka.
Ocnosrl Teoprn qudpaxiuy. J{udpaxuus Bynasga-Bparra.
. PentrenocTpykrypHslii ananus. Mertox Jlays. Meton Jle6as.
. Knaccndmuxanus KpucTasaios 110 THIIAM CBSI3eH.
. Ternutossle cBoCTBA TBep bIX Tesl. POHOHHAA MOJIEIIb TEIUIOBEIX KOJTeOaHuUii.
AHU30TPONHS KPUCTAIIOB. XKHIKIE KPHUCTAIIEL
®OTOHHBIE KPUCTAIIEL
®uznuecKre MOAETH POCTa KPUCTAILIOB.
. MeTox muCKpeTHOro MOJICIMPOBAHUSL. Y TaKOBOYHOE IIPOCTPAHCTBO.
. KBazukpucrayniel u ux Mozey.
. KoncrpykTrBHBIE (pakTaiie! v mpeadpakTaibl.
Bonpoce! Ay1si KOHTPOJISI CAMOCTOATEILHOM PaGoThI:
Crepeorpadpuueckue nmpoeknuu. Cetka Bynnda.
CTpyKTypHBIE Ne(EKTHI B KPHCTANIAX.
Teopus mnotHelimux ynakosok (Kuraitropoackuit).
OnuMophu3M B TOMOMOPGH3M IPYIIIL.
Honuaaprdeckuit METObI H300pAKEHUS KPACTALTHYECKHX CTPYKTYp (MeTox ITonunra — Besosa).
JIBoiitHOE JIyUyenpeoMIIeHue | TOJAPU3alusA B KPUCTAIIE.
VIakoBKH NONUKYOOB U MOJIUMHUHO. AITIIPOKCUMAITHS MOJIEKYIT TTOJHKYGaMH.
ITocTpoenre MONEKYIAPHBIX TOMHIIPoB Bopororo-/Iupuxiie
Ioctpoenune dpaxrana Mannens6pora u Xynua.
10. ®pakrainst Ceprmnckoro, Koxa u 'acmepa.
11. IMapamerpuzanus pasducHust Posu.
12. bBaHKU CTPYKTYpHBIX JTaHHBIX.
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@oHA OLEHOYHBIX CPEACTB AJIS IIPOBEICHUS ATTECTAY YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIHH
00y4aromuxcs Mo AUCIUILIHHE 0POPMIIIETCS OTAEIBHBIM JOKYMEHTOM.



7. YYEBHO-METOJUYECKOE 1 HHOOPMAIIMOHHOE OBECIEYEHUE

JUCIHUAITJIUHBI
7.1. Knuroof6ecrneueHHocTh
HauMeHoBaHHe AnTepaTyphl: aBTOP, Ha3BaHKeE, BU U3NAHMA, Fon KHUT'OOBECIIEUEHHOCTE
V3JaTENBCTBO H3JTAHN Kommioorno Hannine B
JK3EMIUISPOB 3JIEKTPOHHOM
W3aHuil B OoubanoTeke
oubimorexe Bial'y Bnal'Y
B COOTBETCTBHH C
B ®IroC BO _
I 2 3 4

OcnoBHas nuteparypa*

nocobue / U. A. Usnera, O. A. TTanosa. — Benropon :
Beiropoackuit rocy 1apcTBeHHBIN TEXHONOTHIECKHH YHUBEPCHTET
um. B.I'. [lyxosa, 35C ACB, 2017. — 116 ¢. — ISBN 2227-8397.

1. Capuna, M. I1. OnTuka. KBaHTOBas Mpupoja H3nydeHus. 2018 http://www.iprbo
OneMeHTh KBaHTOBOHM MexaHUKH. OCHOBBI (U3UKU TBEPJOTO TENa. okshop.ru/91286.
slmepHas Qusnka : yueGHoe nocobue / M. I1. Capuna. — html
Hosocubupck : HoBocuGupcekuii rocy napcTBEHHbI TeXHIYECKHMI

yuusepcuterT, 2018. — 123 ¢. — ISBN 978-5-7782-3581-6.

2. Menesa, M. A. Munepanorus n kpucramorpadus : yae6Hoe 2017 http://www.iprbo

okshop.ru/80426,
html

JlonoanurensHas autepatypa

1. Kamenko, A. I1. ®usnka TBEpaOro Tena. Gusuka aapa. SdaepHere
PEAKLHN | METOJIMYECKHE YKA3AHUS K NPAKTHYECKUM 3aHATHIM U
JAOMANTHUM 3aaHUAM T10 JUCHMIUIMHAM: «B3auMopmeicTBre
V3/1yYeHHS ¢ BeLIECTBOMY, « TeopeTiueckas Qu3mkan,
«®DusriecKkre cBojicTBa TBepabx Tey / A, T1, Kamenko, I. C.
Crpokoscxnit, C. Y. Illapanos. — Jlunenk : Junerkumii
TOCYapCTBEHHLIN TeXHUYeckult yauBepcurer, D5C ACB, 2015. —
20 c.

2015

http://www.iprbo
okshop.r/55674.,
html

2. W3Gpannble I11aBbl KPUCTAIITOXUMEY M METOAB! H3YYEHHS
HaHOCTPYKTYPUPOBAHHLIX MATEPHUAIIOB ; yueOHOoe mocodne / T.3.
Jloiruna, P.E. ®omuna, AM. I'ydaitnyummia, C.B. Boponbsnosa ;
Mununcreperso o6pazosanust u Hayku Poccuu, denepanbHoe
TOCYAapCTBEHHOE BHOKETHOE 00Pa30BaTENIbHOE YUPEIKIEHIE
BRICLIETO 00pa3oBaHus «KazaHCKUM HAlIMOHANBHBII
HCCIIEJ0BATENBCKUI TEXHONOTHYECKUH yHUBEpCHTEeT». — KazaHs ;
Kaszamnckuit Hay1HO-HCCHIEI0BATENbCKUM TEXHOMOTHYECKHI
vHusepcutet, 2018. - 168 .

2018

http://www.stude

ntlibrary.ru/book

/ISBN978578822
4114 .htm]

7.2. InTepHeT-pecypenl

I Kprcranorpaduueckas u KpuCTaTOXUMIYEcKas 6a3a JAHHBIX UTS MEHEPAIOB U X CTPYKTYPHBIX
ananoroB «MUHKPUCT»// Pexxum nocryna:  http://database.iem.ac.ru/mincryst/rus/

2. KemGpumkcuxi OaHK CTPYKTYPHBIX

TaHHBIX//
http://webcsd.cede.cam.ac.uk/client log in.php?first attempt=1

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JACIUTLIAHDI

Pexum

JocTyna.

HHH pealim3anu JaHHOU’ AUCHUIITHHEL UMCIOTCA CIEUANIFHEIE IIOMEIIECHUS IS IIPOBEACHUA

3aHATHU JEKYUOHHO20  muna, 3ansmuil

NPAKMUYecKo20/1a60pamopHo2o

muna,,

2PYNNOGLIX U

UHOUBUOYANLHBLX  KOHCYIbMAYUT, MEKYUe20 KOHMPOIsL U NPOMEDIICYMOYHOU QmmeCcmayul, a maxice
NOMEWeHUSL 0Nl CAMOCIMOAMENbHOT pabombi. Ilpaxruveckune/maboparopusie paboTel mposogstes B 106-3,

107-3, 105-3, 121-7
ITepeuens ucnons3zyemMoro 060py1OBaHUS:

1) PeHTreHOGIyOpeCEHTHBIN CIIEKTPOMETP MOCIEI0BATEIBHOIO aHATH3A ARLADVANT'X,

2) IlopomkoBsiii qudpakromerp D§ ADVANCE,

3) Ananusarop azoTa M KHCJIOpOZa B MeTamnax u crnasax METABAK-AK,

4) Penrtrenorckuit nudpaxromerp SAXESS.

Ilepedens uCLOMB3YEMOTO JIHIEH3HOHHOTO HPOIPaMMHOTO obecredcHus MS Word, MS Excel,

Matlab.
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3aBenytommuit kadenpoit a2 — Qf}}/jlffﬁjﬂ/{ C L

(PHO, noanuce)

IIporpamma paccMoTpeHa u ofo0peHa Ha 3acenaunu Kaes

PaGouast mporpaMma paccMoTpeHa ¥ 0mo0peHA Ha 3aceNaHHH  y4eGHO-METONMYECKOH KOMHCCHE
Hanpasyienus 28.03.01 HaHoTeXHOIOTHI U MEKPOCHCTEMHAS TEXHUKA

[Tpotoxon No 4 ot _J2.09.20/9 rona

Hpez[cez[aTenL KOMHCCHU




JIUCT IIEPEYTBEPK/IEHUS
PABOYEM IIPOI'PAMMOBI IUCLUAILINHBI

PaGovas nporpamma omoGpeHa Ha y4eOHBbIi roj
[IpoTokon 3acenanus xademprr No oT rojga

3asenyromuii kaheapoi

Pa6ouas mporpamma omo6pena Ha y4eOHBIH roj

IIpoToxon 3acenanus kadempsr Ne oT roza

3aBenyromuii kadeapoit

PaGouas nporpamma og06pena Ha y4eOHBL roj

[Iporokon 3acenanus kahpenpsr Ne oT roja

3aBenyromuit kadeapoit




JUCT PETUCTPALIMA U3MEHEHUI

B pabo4yIo NMPOrpaMmy AHCLUMIINHBL

«Ocro8bl KpUCmaniozpaduuy

o0pa3oBaTeIbHON MPOrpaMMBl HAMPABJIEHHS MTOArOTOBKH
28.03.01 Hanomexnonozuu u MUKpOCUCMEMHAS MEXHUKA

Howmep
U3MEHEHUS

BHeceHbI H3MEHEHHUS B YaCTH/pasiebl
paboueii mporpaMmer

Hcnonuurens
[)5(6]

OcHoBanue
(HoMep u aTa MPOTOKOJIa
3aceaHus Kadenpsl)

3aB. kadenpoit

Toonuce OHO




