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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
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AHHOTANIUA

VYyeOnass mucuuruinHa «METOIBI WUCCIICOBAHHUS HAHOMATEPHANIOB Ui OMOMEIHMIIMHED
HampaBlieHA Ha TMOATOTOBKY CTYJEHTOB B 00JIACTH HAHOMEAWIIMHBI, B YAaCTHOCTH, B 0OJacTH
pa3pabOTKH, W3TOTOBIICHUS W HWCIIOJNB30BAHMS COBPEMEHHBIX MEIUIIMHCKUX HAHO-, MHUKPO- |
MaKpOMHCTpyMeHTOB. Kypc HampaBieH Ha MOJyYCHHE 3HAHUHM CTYJEHTOB B OOJIACTH MCCIICIOBAHUS
HaHocucteM. Kypc BKIIoUaeT pasfelnbl M0 XHWMUYECKUM U JIEKTPOXUMHUYECKHM METOJaM aHallu3a,
METOJIaM PEHTTEHOBCKOM (hIyopecueHIud, PEHTIeHOBCKOW (OTOAIEKTPOHHOM CHEKTPOCKONUU U
ITU(GPaKTOMETPUH , ONTHUYECKOM CHEKTPOCKONMH, BKIIOYAs CIEKTPOCKONHUI0 KOMOMHALMOHHOIO
paccestHUsl CBETa, AJIEKTPOHHYIO M 30HJOBYI0 MHUKPOCKOIHIO, Macc-CIIEKTpoMeTpuio. B 1eroM 31o
OXBAaThIBACT OCHOBHBIC METOJIBI HCCIEAOBAHUS HAHOCUCTEM, JaeT (yHIaMEHTAIbHBIC 3HAHUS
HEO0OXOUMBIC JUIsl TIOHMMaHHUs COBPEMEHHBIX IMOAXO0JaX K aapecHON JOCTaBKE TepareBTHUECKHX
CPEACTB. 3ampOrpaMMHPOBAHHOE M KOHTPOJMPYEMOE BBICBOOOKICHHE JIEKAPCTB HA Yy4acTKax
MOPAKEHMSI, & TaK)KE MEAMIIMHCKAs BU3yalM3alusl MPOIECCOB M PE3YJIbTAaTOB Li€JIEHANIPABICHHOTO
BO3JICHCTBUS JIEKApPCTB HA YYaCTKU MOpakeHHs. 10 €CTh JAaHHBINM MOIXOJ SBISETCS HEOOXOIUMOMN
YacThIO MOATOTOBKH BBITYCKHUKOB, KOTOPBIE CMOTYT PabOTaTh B YCIOBUSAX OBICTPOTO pPa3BUTHSI HOBBIX
MEAUIIMHCKUX TEXHOJOTHM, DTO MOKHO OOECHEeYUTh BBICOKHMM CIPOC HAa ITUX CHEIHAIMCTOB Ha
pBIHKE Tpy/a.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

HCJIB HU3YyUCHUA NUCLHUIIINHBI «MCTOIII)I HCCIICAOBaHNA HAHOMATCPHUAJIIOB IJIA 6I/IOM€I[I/IIII/IHI)I>>
SABJIACTCA O3HAKOMIJICHHUC 06y11a101111/1xcs[ C IOyTIMH HCCIICAOBAaHUA, OHNPCACICHUA XapaKTCPUCTUK
HAaHOMATCpHUAJIIOB B INIAHC NPHUMCHCHUSA HAHOTCXHOJIOTHMHM, HAHOMATCPUAJIOB U HaHOyCTpOﬁCTB B
MCIHUINHC.

OCHOBHBIMHU 3agadaMu yqe6H0ﬁ JAUCIMITIIMHBI ((MCTOJ_'[LI HCCJIICAOBAaHNUA HAHOMATCPHUAJIOB IJIA
6I/IOMCI[I/II_II/IHBI» ABIIACTCA IIOATOTOBKA CIICOUAIIMCTOB B obactu HaHOMCIUIIMHBI, B YaCTHOCTH,
JaHHasg AUCLMIIIINHA ABJISACTCA HCO6XO,Z[I/IMI>IM 9TalloOM JJIsI TOHUMAHUA COBPEMCHHBIX IIOAXOHaX K
aﬂpeCHOﬁ AOCTABKC TCPAIICBTUYCCKUX CPEACTB.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Juctumimna «MeTonbl HMCCIEAOBaHUS HAHOMATEpUATIOB s OMOMEOUIMHBD» (QOpMHUpPYET
MPEACTABICHUE O COBPEMEHHOM COCTOSIHMHM M TPOOJIeMaX XUMHUUYECKHX, ONTHYECKUX M CTPYKTYPHBIX
MeTo/ax MoTy4YeHus: HHPOpMaIu, XapaKTepU3yrIie HAaHOCUCTEMBI.

JucuunnuHa onupaeTcs Ha 3HAHWS  TOJYYEHHBIENPH UW3YYEHUM MPEIIIECTBYIOIINX
mucuurng: "®dusuka", "Martematuka", "Xumus". J{ns ycrnemHoro yCBO€HHs JUCHUILTUHBI «MeTo bl
WCCIICIOBAaHMS HAHOMATEPHAIOB JUIsi OMOMEIUIIMHBDY OOYy4aloUIuiicss JOHKeH 3HaTh 0a30BbIC
MOJIOKEHUS MaTeMaTHYECKUX M €CTECTBEHHBIX HAyK; BIIAJETh HABBIKAMH CaMOCTOSTENLHON PabOTHI;
CaMOCTOATENIbHO TPUMEHSTh METOJBl M CpPEJCTBAa TO3HAHUA, OOyYEeHHUS W CAMOKOHTPOJS IS
MpUOOpPETEHNUsI HOBBIX 3HAHUM U YMEHUH.

JucnurnuHa sBisieTcs HEOOXO0MMON B paMKax MOATOTOBKU CTYACHTOB B 00JIACTH TIOJTyUCHUS,
M3y4eHUs HOBBIX OMOMEIUITMHCKHX MAaTEPHAIOB M TEXHOJIOTHH , CB3aHHBIX ¢ HAaHOMAaTepHAIAMH U
HaHOTEXHOJIOTUSIMH, & TAK)K€ JIJIsl pEHICHUSI MEKIMCUUILTMHAPHBIX 3a7a4 MEIUIIMHCKON TUArHOCTUKH.
JucuumnuHa oOecrnieuynBaeT 0a30Bble 3HAHUS OyAYIIMX BBIMYCKHUKOB B OOJACTH HCCIEIOBaHUS
HaHOCHUCTEM, UTO YTO SIBJIIETCS] OJJHOM M3 BaKHBIX YaCTEH MPOTrPaMMBI.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IVIAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcaibHble U(UIH) 00IenpopeccuoHaIbHble KOMIETSHIIUH:

KOI[ N HAUMCHOBAHHNEC KOMIICTCHIIU ‘ KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXKCHUSA KOMIICTCHIINN

[TpodeccnonanbHbie KOMIETCHIIMA B COOTBECTBUU C 3a7adyaMu U oOOBeKTamMu (oOjacTsMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEILHOCTH:

3apaua O0bekT uiu 06s1act,  Kox m HaumeHoBaHme Koa v HaumeHOBaHUE
npodeccuoHaILHOM 3HAHUA npodeccuoHaIbLHOM HHIMKATOPA
aesiteabHocTH (3I1]1) KOMIIeTCHIIMM; JOCTHKEHUSA
OcHoBaHue npogdeccuoHAIbLHOM
(mpodgeccuoHANBHBIN KOMITETeHIIHHU
cranaapt-IIC, ananu3
OIbITA)
Hay4HO-UCCIIEI0BATEIbCKUI
[TpoBenenue nayunsix | HoBble IMK-1.2 [1] - Criocoben  3-T1K-1.2[1] - 3nath Ha
uccae0BaHUM Ha OMOMEIUITMHCKUE MIPOBOJIUTH BBICOKOM ypOBHE
U3MEPUTEIILHOM MaTepuaibl U WCCIICZIOBAHMS B 0071aCTH ~ CTPYKTYPY, (PHU3HKO-
000py/nOBaHUU B TEXHOJIOTHH, pa3paboTku u XUMUYECKUE CBOMCTBA

COOTBETCTBUHU C
UHCTPYKLUSIMH 10
AKCIUTyaTalyy U
TEXHUYECKON
JNOKYMEHTAIUEN;
aHaJIN3 PE3yJIbTaTOB
WCCIICIOBAHMS,
COCTABJICHHE HAYYHBIX
OTYETOB U MOATOTOBKA
myOIuKaIui o Teme
WCCIICIOBAHMS;, AaHAJIN3
MMEIOLNXCS. METOIOB U
o0opynoBaHus,
CBSA3aHHBIX C
MoaupuKamuen
CBONCTB
HAaHOMAaTEPHUaJIOB U
HaHOCTPYKTYD;
KOHTPOJIb KaYeCTBA
HOBBIX METOJ0B
W3MEpPEHHs TapaMeTpPOB
HaHOMAaTepHUaJoB U
HAHOCTPYKTYp; OLICHKA
BPEMEHHBIX 3aTpaT Ha
CTaHJIapTHHIE U
HECTaHJapTHBIE
METO/Ibl UBMEPEHUS
napamMeTpoB

CBsA3aHHBIC C
HaHOMaTCpuallaMi U
HaHOTCXHOJIOTUAMUA

BHEJIPEHUS HOBBIX
MIPOLIECCOB U
000pyI0BaHUS TSt
MOAU(HUKAIIUN CBOWCTB
HaHOMAaTEPHUAJIOB U
HaHOCTPYKTYp JJisi
OMOMETUIIMHCKUX
IIPUMEHEHHH.

OcHosanue:
[TpodeccuonanbHbIM
cranzapt: 40.104

U 00J1acT NPUMEHEHUs
HAaHOMAaTEPHAJIOB U
HAHOCTPYKTYP ISt
OMOMETUITMTHCKUX
IIPUMEHEHNN 1
PYKOBO/JICTBA IO
IKCIUTyaTaIH
U3MEPUTENIBHOTO
000pyI0BaHUA.;
V-TIK-1.2[1] - YmeTb
BbIOMpAThH
CTaHJapTHBIE U
HECTaHIapTHbIC
METO/1bl U3MEPEHUS
apamMeTpoB
HaHOMAaTepHaJIOB.;
B-TIK-1.2[1] - Bnanets
HaBBIKAMU pa0OTHI HA
WU3MEPHUTEITHHOM
000pyI0BaHUU B
COOTBETCTBHUH C
UHCTPYKLUSAMH 110
IKCIUTyaTaluy |
TEXHUYECKOU
JIOKYMEHTAIUEH.




HaHOMAaTepHaJIOB U
HaHOCTPYKTYP.

[IpoBenenune Hay4HbIX
HUCCIICIOBaHUM Ha
HU3MEpPUTEIIBHOM
000py/IOBaHUY B
COOTBETCTBHUH C
HHCTPYKLUSIMH I10

Hosrlie
OMOMEIUIIMHCKHIE
MaTepuaibl U
TEXHOJIOTHH,
CBsI3aHHBIE C
HaHOMaTepHallaMu U

ITK-1 [1] - Criocoben
OIICHUBATH

3¢ peKTUBHOCTH
MIPUMCHCHHUS
OMOTEXHUYECKUX CUCTEM
U TEXHOJIOTHI

3-I1K-1[1] - 3uarts
MOJIXObI K OLICHKE

s dexTuBHOCTH
PUMCHCHUS
OMOTEXHUYECKUX
CHCTEM U T€XHOJIOTHUH;

AKCIUTyaTaluu U HAaHOTEXHOJIOTUSIMHU V-TIK-1[1] - YmeTh
TEXHUYECKOH Ocnosanue: IPOBOJUTH OLICHKY
JTOKyMEHTAITUEH; [TpodeccnonanbHbIM a3 dexTuBHOCTH
aHaJIN3 PE3YJIbTATOB cranzapt: 40.011, IIPUMEHEHUS
HCCIIEI0BaHuA, 40.104 OMOTEXHUYECKUAX
COCTaBJICHHE HAyYHBIX CUCTEM U TEXHOJIOTHIA;
OTYETOB U MTOJATOTOBKA B-TIIK-1[1] - Baangets
myOIMKaIUi 110 TeMe OLICHKOM
WCCIIETOBAHMS; aHATTU3 s dexTuBHOCTH
UMEIOIIUXCS METOJIOB U PUMCHCHUS
o0opynoBaHus, OMOTEXHUYECKUX
CBSI3aHHBIX C CUCTEM U TEXHOJIOTHIA
MoauduKarein

CBONCTB

HAaHOMAaTEpPHAJIOB U

HAHOCTPYKTYD;

KOHTPOJIb KauecTBa

HOBBIX METOJIOB

M3MepeHus IapaMeTpoB

HAaHOMATEPHAIIOB U

HAHOCTPYKTYD; OIlEHKa

BPEMEHHBIX 3aTpaT Ha

CTaHJIapPTHHIE U

HECTaH/IapTHBIC

METO/JIbI U3MEPEHUS

rapaMeTpoB

HAaHOMAaTepPHAJIOB U

HAaHOCTPYKTYP.

[TpoBenenune meauko- | Hosbie ITK-2 [1] - Criocoben k. 3-TITK-2[1] - 3nath
OMOJIOTUIECKIX OMOMETUITMHCKUE MOJITOTOBKE U aHAITU3Y MOJITOTOBKY M aHAJIH3
AKCIIEPUMEHTOB C MaTepuaibl U AKCIIEPUMEHTAIBHBIX IKCIIEPUMEHTAIBHBIX
HCIIOJIb30BaHUEM TEXHOJIOTHH, JTAaHHBIX, COCTABJICHUE JTAaHHBIX, COCTABJICHUC
HAaHOMATEPHUAJIOB; CBSI3aHHBIE C OTUYETOB U HAYYHBIX OTUYETOB U HAYYHBIX
o0OpaboTka HaHOMAaTepHajlaMu U MyOJIMKalui 1o nyOauKanui o
pE3yIbTaTOB HAHOTEXHOJOTUSIMHU pe3ynbraTtam pe3ynbTaTtam
HCCIIEA0BAHUSA C MIPOBEJIEHHBIX paboT, MIPOBEJIEHHBIX padoT,
MIPUMEHEHHEM y4acTHE BO BHEJPECHUU y4acTHe BO BHEJPECHUU
COBPEMEHHBIX pPE3YJIbTATOB B MEIUKO-  PE3YJIbTaTOB B MEIHMKO-
TEXHOJIOTHU; aHaTTU3 OMOJIOTUYECKYIO OMOJOTUIECKYIO
IKCITEPUMEHTATBLHBIX MIPAKTUKY MIPaKTHKY;

JTAaHHBIX, COCTABIICHUE V-TIK-2[1] - YmeTh
OTYETOB U HAYYHBIX Ocnosanue: COCTaBJISITh OTYETHI U
myOIuKaIui mo [IpodeccrnonanbHbIit Hay4YHbIC TyOIHKAIIUU

pe3ysibTaTam

cranaapt: 26.014,

0 pe3ysbTaTaM




MPOBEJICHHBIX
HCCIIeIOBAaHUM; OlICHKA
a¢ddexTuBHOCTH
MIPUMEHEHUS
OMOTCXHUYCCKHUX
CHCTEM U TEXHOJOTHH;
MpOBEJICHUE
JINTEPATYPHOTO U
IMAaTEHTHOT'O MOMCKa
WHHOBAIIMOHHBIX
METO/IOB MOJYy4YCHUS
HAaHOMAaTEPHUAJIOB JJISI
OMOMETUIIMHCKHIX
IIPUMEHEHHUH.

MPOBEICHHBIX PaloT,
y4acTUe BO BHEJPECHUU
pE3yJIbTaTOB B MEIUKO-
OMOJIOTUYECKYIO
PAKTHKY;

B-TIK-2[1] - Bnagers
IIOATOTOBKOH U
aQHATU30M
9KCIIEPUMEHTAIbHBIX
TTAHHBIX

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenn
BOCITMTaHUS

3amaun Bocniutanus (koa) =~ BocnuratenbHbIN MOTEHIIUAT TACHUTLIAH

S. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pa3nensl yueOHON AUCHUTUIMHBIL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

Ne HaunmenoBanue

.1 pa3aena yueoHoii

AUCHHUIIJIMHBI

Henean

Jlexknumn/ Ipaxr.
(cemuHapsi )/
JlaGopaTopHbie
padoThI, yac.
O0s13aT. TEKymuii
KOHTPOJIb ((popma*,
HeJ1eJs1)

MakcnMaJdbHBIN

0aJ1 3a pazgen™*

pazaea (popma*,
HeJ1eJIs)
Nuauxkaropsl
KOMIIETEeHIIUH

ATTecTan s
OCBOCHUSA

7 Cemecmp

1 IlepBsIit pa3nen

N
(6]

-
(¢

<
©

3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-IIK-2,
B-I1K-2

2 Bropoii pa3nen

9-16

25

Ped-16 | 3-TIK-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-TIK-1,
V-TIK-1,
B-TIK-1,
3-1IK-2,




V-TIK-2,
B-TIK-2

Umoeo 3a 7 Cemecmp 32/15/0 50

KouTtpoJbHbie 50 C) 3-TIK-1,
Meponpustus 3a 7 V-1IK-1,
CemecTtp B-TIK-1,
3-11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-I1K-2,
V-TIK-2,
B-T1K-2

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojpkHA ObITh paBHa 100 3a cemecTp, BKIIIOUas 3auyeT U

(w1m) PK3aMeH

CoxkpallieHre HauMeHOBaHUN (POpM TEKYILEr0o KOHTPOJISI U aTTECTALUU Pa3AEIIOB:

Oo6o3nauenue | [loiHOe HanMeHOBaHKE
Ped Pedepar
€] DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
7 Cemecmp 32 15 0
1-8 IlepBbiii pa3nen 16 8 0
1-4 Tema I MeToanl anajinsza Bcero aynutopHbIx 4acoB
Meroas! aHanu3a. KauecTBeHHBIN U KOJTMYECTBEHHBIN aHaNMu3. | 8 | 4 | 0
[Tpornecc m3mepenus. Kanubposounsiii rpaduk. [lorpemHocts | Ounaiin
nu3Mepenus. [Ipenen oOHapyKeHUS U YyBCTBUTEIBHOCTD. 0 0 0
XuMHu4eckrne MeToAbl aHanu3a. KauecTBeHHBIN U
KOJIMYECTBEHHBIN aHan3. TUuTpoBaHue
DIEeKTpOXUMHUYECKHE METO/Ibl aHanu3a. CTaHIapTHBIE
noreHumansl. YpasHenne Hepuera. [lorennnomerpus,
MOHOCEJIEKTUBHBIE AIEKTPOIBI. TOTEHIIMOMETPUUYECKOE
TATpoBaHue. Kynonomerpus. Y CTponcTBo
AJIEKTPOXUMHYECKOHN SUEHUKHU
5-8 Tema II PenTrenoBckas nudgpaxkromerpus Bcero ay1uTopHbIX 4acoB
Pentrenosckas qudpakromerpus. [IpuHimn paboTsl 8 ’ 4 ’ 0
Pentrenosckas audpakromeTpus. Ownnaitg
MarnoyrioBoe peHTrenoBckoe paccesuue (MYPP): npunuunsr | Q 0 0
Y IPUMEHEHUE B OINPEIETICHUH CTPYKTYpPbI OMOIOIrMUECKUX
00BEKTOB
SAMP criekTpocKonus
9-16 Bropoii pazaen 16 7 0
9-11 Tema II1 OnTHyeckas CNeKTPOCKONMUSA Bcero aynutopHsix 4acos
Ontuueckas ciektpockonus. [lornomenue u nroMuHeceHus | 8 ] 4 ] 0




OnTnueckas crekrpockonus. K- cnekrpockonus. Omnunaiin
YerpoiicTBo Pypre-criekTpomMerpa 0 0 0
Cnekrpockonusi PamaHoBCKOro paccesHus

12-16 | Tema IV DiieKTpOHHASI MUKPOCKOIIHS Bcero aynutopHbIX yacoB
OneKkTpoHHas MUKpockonus. PactpoBas 31eKTpOHHAs 8 E 0
mukpockonus. EDS ananu3. Buasl nerekropon Ownnaity
OnexTpoHHas Mukpockonus. IIpocBeunBaromas anekTpoHHas | Q 0 0
MUKPOCKOTIHSL.
Macc-cniekrpomerpus
3oH10Bass MUKpOcKonUs. TyHHEIbHBIN 1 aTOMHO-CUIIOBOU
MHUKPOCKOII

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OIIINN:

Oo0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepransl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
ncC NHTepakTUBHBIN CalT

TEMbI TIPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

1-8

3HAKOMCTBO ¢ XMMHYECKMMH, JJICKTPOXMMHYECCKHMH M ONITHYECKUMH METONAMH.
3nakoMcTBO ¢ npudopHoii 0a3oil. Cemunapckue 3anstus.. [lonroroBka pegeparos.
IIpeacraBaenne pedeparos

3HAaKOMCTBO C XUMHUYCCKUMU, DJICKTPOXUMHUYCCKUMHA U ONITUUCCKMUMU MCETOAAMU.
3HaKOMCTBO ¢ npuOopHoi 6a3oi. Cemunapckue 3aHsaTHs.. [logroroska pegeparos.
[Tpencrasnenue pedeparon

3HAKOMCTBO €O CTPYKTYPHBIMH METOJAMH MCCJIeI0BAHUSI HAHOCUTEM. 3HAKOMCTBO C
npuoopHoii 0a30ii (MUKPOCKONNS, ONITHYECKAS CIIEKTPOCKONMS, MaCC-
cnexkrpomerpusi). Cemunapckue 3ansitus. Ilonroroska pedeparos no pasae
3HAKOMCTBO CO CTPYKTYPHBIMH METOAAMHU HCCIIEI0BAaHUS HAHOCUTEM. 3HAKOMCTBO C
npuOOpHOI 02301 (MUKPOCKOIHNS, ONTHYECKAs CIIEKTPOCKOIHNS, MacC-CIIEKTPOMETPHS).
Cemunapckue 3assrtus. [loaroroska pedepaTtoB no pasaenam. IlpencraBnenue pedepaTos.

6.

OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

OcHoBHOM BHJA Y4eOHOW pabOTBHI — JEKIMOHHO-TIpaKTU4YecKuil. OTAenbHOE BHUMAaHHE

yAEeNSeTcsl ayAuTOPHOM KOHCYJIbTATHBHOW JESATEIRHOCTH B XOJE€ JIEKIIMOHHOIO MpOIEcCa B BHUIE

JAAJIora:

JOMMOJIHUTECIIBHBIC  BOMNPOCBI CTYACHTOB — TIOACHCHHE JICKHIMOHHOTO MaTepuaia

npenoaaBaTeCiICM.




Jleranu3anus ONUCAHWHA CIIOKHBIX INPOLIECCOB M CHCTEM IMPOBOAMUTCA C HCIOIb30BAHUEM
HArJSIIHBIX — TpaduyeckuxX MarepuajoB: TaOiui, JAuarpamM, WUIIOCTpPAIMid, Mpe3eHTaIHH.
Brbicka3piBaloTCsl OMOJIHUTENbHBIC MOSICHEHUS! HAa NpPUMEPEe KOHKPETHBIX MEIHKO-OMOJIOTHYECKUX
BOIIPOCOB U PEILIECHUS PENPE3EHTaTUBHBIX 3a/au.

Jiis BHeayAMTOPHOM paboThI — caMOCTOATENbHOM padoThl cTyneHToB (CPC) — npenycMoTpeHsl
TEMBI JIS1 CAMOCTOSITEILHOIO U3yUEHHUs, C OCIIEIYIOIUM 00CYKICHUEM B X0O/1€ ayJUTOPHOH paboThI

7. ®OH/J OHEHOYHbIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeunBaeT MPOBEPKY OCBOCHUS TIAHUPYEMBbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIEro,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUINHE.

Ces3p Mexay (opMHUPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuie:

Komnerenmnus NHaukaTopbl 0CBOEHHS ATTeCTallMOHHOE MEPONPHUsITHE
(KII 1)

IK-1 3-11K-1 3, Ped-8, Ped-16
V-TIK-1 D, Ped-8, Pe-16
B-T1K-1 3, Ped-8, Ped-16

I1K-1.2 3-11K-1.2 3, Ped-8, Ped-16
V-IIK-1.2 3, Ped-8, Ped-16
B-T1K-1.2 D, Ped-8, Pe-16

[1K-2 3-TI1K-2 3, Ped-8, Ped-16
VY-1IK-2 3, Ped-8, Ped-16
B-T1K-2 D, Ped-8, Pe-16

IIkaabl OeHKU 00pa30BaTeIbHBIX J0CTHXKEeHHI

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPHATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTENIbHO. MToroBast arrecranus no AMCUUIUIMHE oleHuBaercs no 100-
OayUIbHOM IIKaJIe U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOIIEH IIKATIOM:

Cymma 6amnoB | Onenka mo 4-ex Ouenka TpeGoBaHMs K YPOBHIO OCBOCHHIO
OaJUIbHOM IIKaJIe ECTS y4eOHOM TUCIUIIMHBI

OneHka «OTINYHOY» BBICTABIISAETCS CTYAEHTY,
€CJIM OH ITyOOKO M ITPOYHO YCBOMII
MIPOrpaMMHBIN MaTepuall, HCYEPIIBIBAIOLLE,
MOCIIEOBATENBHO, YETKO U JIOTHYECKH

90-100 5 — «omauuno» A o
CTPOMHO €ro U3JIaraet, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTHUKOH,
HCIIOJIb3YET B OTBETE MATEPHAI
MOHOTPa(UIECKON JINTEPATYPHI.
85-89 B O1LieHKa «XOPOILI0Y» BBICTABIISCTCS CTY/ICHTY,
75-84 C €CJIM OH TBEPJIO 3HAET MATEpPUal, TPaMOTHO U
4 — «xopoutoy IO CYLIECTBY HU3JIAraeT ero, He JA0MycKas
70-74 D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA

BOITPOC.




65-69 OleHKA «Y/IOBJIETBOPUTEIIBHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOWJI €T0 JIeTane, TomycKaeT HeTOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEIOCTATOYHO MPaBHIbHBIC (POPMYITUPOBKH,
HapymeHus JOTHICCKOU
IIOCIICA0BATCIIBHOCTU B U3JIOKCHUU
MIPOrpaMMHOI0 MaTepuana.

Or1ieHKa «HEYJI0BICTBOPUTEIHHO
BBICTABJISICTCSI CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTENFHON YaCTH MPOrPaMMHOTO

9_ MaTepHana, JOIMyCKaeT CyIIeCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBuio, oreHka
«HEY006TEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOJOJIKHUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHIA 1O
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YYEBHO-METOJWYECKOE U UHO®OPMAIIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAA JIMTEPATYPA:

1. D1 JI 33 ®usuko-XxuMHYECKHE METO bl HCCIIeIOBaHus : yaeOHoe mocobue, JIeOyxor B. 1., Okapa
A. N., [TaBmrouenkona JI. I1., Cankt-IlerepOypr: Jlanb, 2022

2. 543 P35 DnextpoxuMuueckue METo bl aHanuza : , Peittmaxput JI.C., JI.: U3narenscTBO
Jlenunrpanckoro ynusepcurera, 1970

3. OU H 57 DnexTpoxumuueckre METo bl aHanu3a. JJabopatopHblil NpakTUKYM : yueOHOe ocodue
g By30B, Heynaunna JI. K. [u np.], Mocksa: IOpaiit, 2022

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. O1 A 46 Ananutnyeckas xumus B 2 kaurax. Kaura 1. Xumudeckue MeTO/IbI aHATN3a ;| YYEOHUK U
MPaKTUKYM IS crio, Anekcanaposa J. A., Mocksa: IOpaiit, 2022

2. 539.2 C89 HanotexHomnorus. @U3NKO-XUMHUsI HAHOKJIACTEPOB, HAHOCTPYKTYP U HAHOMATEpHaJoB : ,
Cyznanes WN.I1., Mocksa: JIu6poxom, 2013

3.539.2 C24 PeHTreHOBCKOE U HEUTPOHHOE MaJIoyryioBoe paccesinue : , CeepryH [[.1., @eiirun JLA.,
M.: Hayka, 1986

I[TPOI'PAMMHOE OBECIIEYEHUE:
CrenuanbHOe MporpaMMHoe obecrieueHue He TpedyeTcs
LMS U MUHTEPHET-PECYPCBI:

https://online.mephi.ru/




http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHMYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CHCHI/I&J’IBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He Tpe6yeTc5I

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU VIS CTYJAEHTOB

3aJ0roM YCHELIHOI0 OCBOEHUS TUCIHMIIIMHBI «MeToJbl MCCIeI0BAHNS HAaHOMATEPUAIOB JUIs
OMOMEUIIMHBD) SIBIIAETCS 00s3aTeNbHOE IOCEUICHNUE JICKIIMOHHBIX, CEMMHAPCKUX M INPAKTUYECKUX
3aHATUHM, NMPOBOAMMBIX IOJ PYKOBOJCTBOM IIPENOJABaTels, a TaKXKe AaKTHBHAsg CaMOCTOSATENbHas
paborta. [Iponyck onHoro, Tem 6osee, HECKOJIbKUX, 3aHATUI MOXKET OCIIOKHUTh OCBOECHHUE Pa3JesIoB
Kypca.

JlexuvoHHBIE 3aHATHSL.

Jlexuuu SBISAIOTCS OCHOBHBIM METOJMYECKUM PYKOBOJACTBOM IPU H3YYEHUM JUCLUIUIMHBI,
Hanboyiee ONTUMAIILHBIM 00pa3oM, CTPYKTYPHPOBAHHBIM M CKOPPEKTHPOBAHHBIM Ui YCBOCHUS
Matepuaina Kypca. B nexkuuu riy0oko M moapoOHO, apryMEHTUPOBAHO M METOJOJIOIMUYECKH CTPOro
paccMaTpUBAIOTCS OCHOBHBIE BOIIPOCHI HM3y4aeMOl TEMbl, a TaKKe JAlTCs PEKOMEHJallud Ha
CEeMUHApCKUeE, MPAKTUUECKUe U J1a00paTOpHbIE 3aHATHUS, YKA3aHUS Ha CAMOCTOSITENIbHYIO PadoTy.

CryneHty HeoOXOAMMO OBITh TFOTOBBIM K JIEKIIMM, M K €€ 3alUCH JO0 NPUXOja JIEKTOpa B
ayJANTOPHIO, TaK KaK MIMEHHO B MEPBYIO MHHYTY OOBSBISETCA TeMa, (DOPMYyTUPYeTCss OCHOBHAS IIETIb,
JaeTcs MepeueHb BaXHENIINX BOIIPOCOB. be3 aToro nanpHeliee NoHUMaHUe JIEKLIUN 3aTPYAHIETCS.

[lepen HawyamoM JeKOUH HEOOXOAMMO TIOBTOPUTH MaTepUall MPEIBIAYIIETO 3aHATHS,
MIOCKOJIbKY TPU H3JIOKEHWU MaTepuasa JIEKIIMM TperojaBareib, KaK MpaBHIIO, OPUEHTUPYETCS Ha
3HaHUs, KOTOPbIE JTOJDKHBI OBITh Y CTYAECHTOB, YCBOMBIIMX MaTepHal BCEX MPEbIAYIIMX JeKuuid. B
NPOTHUBHOM CJlydae HOBBI MaTepuan Ha JIEeKIUH ¢ OOJbIIONW BEPOSITHOCTBIO OYyJEeT YCBOEH HE B
MIOJTHOM 00beMe.

Omub0YHO CUUTATh LENBI0 MOCEIIEHUS JIEKLIMOHHOTO 3aHATUS MOAPOOHYIO 3alUCh JICKIUH.
ITonpoOHas 3amKch JIEKIIMU HE CMOXKET 3aMEHUTh KOHCIEKTa IpH MOArOTOBKE K 3K3aMeHy. Bo Bpems
JIEKIMU HEOOXOJMMO OCMBICIIMBATh CKa3aHHOE IIpernojaBaTesieM, KOHCIEKTUPOBATh MaTepual U
3aJ1aBaTh PENOAABATEIIO BOIPOCHI.

KoHcnekTtupoBath cienyeT TOIbKO caMOe Ba)XKHOE B paccMaTpuUBaeMoil Teme: (popMyIupoBKU
OTpe/ieJIeHUI U 3aKOHOB, BBIBOJbI OCHOBHBIX ypaBHEHUH U (POpMYI, U TO, UTO CTapaeTcsl BBLAEIUTH
mpernojiaBaTeslb, Ha 4YeM OH AakKUEHTUpPYeT BHMMaHHe CTyldeHToB. HeoOxoaumo craparbes
OT(UIBTPOBBIBATh M CXKHMMAaTh I10/IaBaeéMblii MaTepuas, Oojiee MOJIPOOHO 3alUCHIBATH OCHOBHYIO
MHGPOPMALIHIO U KPAaTKO — JIOTIOJIHUTENbHYIO. 3alKChIBaTh XKe MaTepuall cleayeT B TOM ciydae, ecliud
MOHATHO €r0 COJAepXaHHWe M CMbICI. TONbKO NpH COONIONEHUH 3TOTO YCIOBHS KOHCHEKTHPOBAHUE
CTaHOBUTCSI OCMBICIIEHHOM, a HE MEXaHUYECKOW 3allHChI0 U3JIaraéMoro MaTepuania.

[To BO3MOXHOCTH ceyeT BECTH 3allUCU CBOMMH CIIOBaMH, CBOUMH (popMyinrpoBKaMu. Takoe
KOHCIIEKTUPOBAHHWE O3HAYaeT, YTO CTYAEHT Ha JieKuuu paboTtaer TBOpueckd. Kpome Toro, oHo
pa3BUBAET MBIIIJICHHE CTYJIEHTa U IIOMOTaeT €My HayYUThCs TPAMOTHO, U3J1araTh U CBOM COOCTBEHHbBIE
MBbICIH. /{7151 yCKOpEHHsI KOHCIIEKTUPOBAHMS CIEAYET M0JIb30BAThCSI CHCTEMOM COKpAILlEHHBIX 3aIlnCei.

KOHCIEKT MOIKEH BECTHCh B OTAEIBHOW TETPaJH, PACCUNTAHHONW Ha KOHCIIEKTHUPOBAHME
CeMecTpoBOro Kypca Jiekuuid. OH JOoKeH OBITh aKKypaTHBIM, XOPOIIO YHTAaeMbIM, HE COZAEp)KaTh He
OTHOCAIINECS K TeMe HHPOPMALIUIO U PUCYHKH.



[Tockonpky  JeKuusi  MpeaycMaTpuBaeT  HEMOCPEACTBEHHOE, IKHBOE€  OOIleHHe ¢
IperoiaBaTesieM, TO Ha JEKIIMA HeOOXOIMMO 33aJaBaTh MPETOAABATENI0 OTHOCAIINECS K TeME JICKLIUU
BOMpPOCHl. Bonpockl Ha JIeKIUU HEOOXOIUMBI HE TOJBKO MOTOMY, YTO OHH IOMOTAaOT O0ECIECUYHUTh
KOHTAaKT JIEKTOpa ¢ ayauTtopueil. Hanmuuume nuanora CTyJIEHTOB € IIPENOAABATEIEM I1OBBIIIAET
TBOPYECKHI MOTEHIMAT 00y4aeMbIX. BOpOCH! 0JJHOTO CTYy/IEHTa CTUMYJIHPYIOT TBOPUECKYIO paboTy U
€ro TOBapUIIEH, CIIOCOOCTBYsI yIIIyOJIGHHOMY M3Y4YEHHIO IpeaMeTa. Bompocsl MoMoraroT CTyIeHTaM
Jy4dlIe NOHATh U3JIaraeMblii MaTepuain

[IpocnymanHblii MaTepuan JeKUuU cleayeT mnpopaborats. OT 3TOro 3aBUCHUT MPOYHOCTH
YCBOEHUsI 3HAHUM, M, COOTBETCTBEHHO, KA4€CTBO BOCHPHATHS IMOCIEAYIOLIEH JeKUUH. TOonbKO
IUTAHOMEPHAS U LeJIeHanpaBiIeHHas 00paboTKa JIGKIIMOHHOTO MaTeprana 00eCleunBaeT ero HaeKHOe
3aKkperuieHue B namsatu. [loBTopeHne M BOCHpPOM3BEICHHE MaTepHala JICKIMH HEOOXOAMMO M TpHU
MOJIrOTOBKE K Ja0OpAaTOPHBIM 3aHATHSAM, a TaKKe NPU MOATOTOBKE K MPOBEPOUYHBIM KOHTPOJIHHBIM
pabotam.

VYMeHue caymare JIEKUMIO M [PaBWIBHO €€ KOHCHEKTHUPOBAaThb, CHUCTEMAaTUYECKH,
JOOpPOCOBECTHO M OCO3HAaHHO paboTaTh HaJ KOHCIEKTOM C TPUBJICUYEHUEM JIOMOJHUTEIbHBIX
MCTOYHUKOB — 3aJI0T YCIIEITHOTO YCBOCHHSI y4eOHOT0 MaTepHara.

[IpakTuueckue 3aHATHS.

[TpakTHueckue 3aHATHS 1O PELICHUIO 3ajad JONOJHSIOT JEKUMOHHblE 3aHsATusA. Kaxnoe
[IPaKTUYECKOE 3aHATHE HAUMHAETCA C BBOJHOW TEOPETUYECKOM 4YacTH, IMOCTAHOBKHU 33Jayd M IUIaHa
skcriepuMenTa. Llenb 3aHsATHS JOKHA ObITh MOHSTHA HE TOJBKO IMPENOAaBaTelNl0, HO U CTYACHTaM.
OTO0 nmpuUaaeT 3aHATHSIM aKTyaJlbHOCTb, @ CTY/IEHTaM — [IOHMMaHUeE, YTO JIaeT PEIIeHHUE MOCTaBICHHON
3a/a4uM ISl OBNAJICHUS TeMOM U KypcoM B menoM. OOCyKIeHHe MPOUCXOIUT B CBOOOAHON (hopme u
MpeJiroiaraeT akTUBHOE OOIIEeHHE MpernoaBaTels co cryaeHTaMu. Kpome Toro, Kk KaxaoMy 3aHSATHIO
TOTOBUTCS HAOOP BOIPOCOB, KOHTPOIUPYIOLIUX MOHUMAaHUE CTyIEHTaMH TEOPETUUECKOr0 MaTepuarna,
KOTOPBIH OB M3JI05KEH Ha JIEKLUAX WIM U3Y4eH CaMOCTOSTENbHO.

[TporpaMMa MpakTUYECKHX 3aHATHHM MOCTpoeHa cienyromuMm obpazom. Ha mepBom 3aHATHH
CTYICHTBl 3HAKOMATCA C JIaOOpaTOpHBIM, pPELIAIOT MPOCThIE 3aJayH. [ocnenyromue 3aHATHA
[IOCTPOECHBI Ha TMOCTENEHHOM IIOBBIIIEHUU CaMOCTOSITEIbHOCTH IPU BBIMOJIHEHUU MPAKTUYECKHX
paboT, BKIIIOUEHUE B HHMX D3JIEMEHTOB MCCJEIOBAaHUS, PacueToB, MOWCKA PELICHHUM, MpeJCcTaBlICHUs
pedynbrata.  Kpome TOoro, HaBbIKH M YyMEHHS, NPUOOPETEHHbIE HA HAYAIbHBIX 3aHATHUSAX,
3aKpEIUIAIOTCS M OTpalaThIBAIOTCS Ha TMOCIEAYIOUIMX 3aHATUAX. Takod aaropuT™M MpOBEACHUS
3aHATHHA TIO3BOJISIET pa3BUBaThb YMEHHUS M HABBIKM IPUMEHEHUS HW3YYEHHBIX METONOB U
KOHTPOJIMPOBATh UX HAJINYUE Y CTYACHTOB.

Opranuzanys NpakTUYECKUX 3aHATHH 4acTO NPELyCMAaTPUBAET WX BBINOJIHEHHE IpyNnIamMu
CTYJEHTOB, CAMOOPraHM3YIOIMUXCS KaK MpU MPaKTUYECKOW padoTe, Tak U MPU CaMOCTOSATEIbHON
pabore mo aHanmuzy uHpoOpmaruu, oOpaboTke pe3ynbpratoB W ux odopmiiennro. [IpernogaBarerns
JOJKEH MPOBOAMTH 3aHATHE TaK, 4YTOObl Ha BCEM €ro MPOTSKEHUH CTYIEHThl OBLIM 3aHSTHI
TBOpPUYECKON paboTol, MOMCKaMU NPABWIBHBIX U TOYHBIX PEHIEHHHM, YTOOBl KaXKIBIH MOTYYMII
BO3MOKHOCTb PaCKpPBIThCS, POSIBUTH CBOU CLIOCOOHOCTH.

dopMmupyemMble yMEHUS M HaBBIKM [] Yy CTYJEHTOB pa3BHBAIOTCS YMEHHUs HaOIIOAATh,
COIOCTAaBIATh, AHAJIM3UPOBATh, JIENaTh BHIBOJBI U OOOOILIEHHS, CAMOCTOSATENBHO (MIM B COCTaBe
MUHHUTPYIIBI) TPOBOAMTH SKCIIEPUMEHTAIbHbIE Pa0OThl M MCCIe0BaHUsA, OPOPMIISATh Pe3yIbTaThl B
BUje TabmuI, cxem, rpaduxoB. CTyAeHTHI NOTy4atoT IpodecCHOHaIbHbIE YMEHUS U HaBbIKU PaOOTHI B
nabopaTtopuu, ¢ U3MEPUTEIbLHBIM 000pPYI0BAaHUEM, YCTAHOBKAMHU, BCTIOMOTaTEIbHBIM 000py10BaHUEM
U APYTUMU TEXHUYECKUMH CPEACTBAMH IIPH MPOBEACHUN TPAKTUUECKUX 3aHATHI.

[ToaroroBka K 3K3aMeHY.



JUis ycnemHol ciadyM sK3aMeHa Mo AUCLUIUIMHE «MeToabl UcciaeloBaHus HaHOMaTepHaloB
Uie OMOMENUIUMHBD HEO0OXOAMMO, MPEXKIEe BCEro, CPopMHpPOBaTH NOTPEOHOCTH B 3HAHUSAX U
HAyYUTBCS yUUTBHCS, NPHUOOpETass HABBIKM CAMOCTOSITENLHOW pabOThl, HEOOXOAMMEBIE IS
HETPEPHIBHOTO CAMOCOBEPIICHCTBOBAHMS U PA3BUTHUS MPO(PECCHOHATBHBIX CIIOCOOHOCTEH.

HOIIFOTOBKy CJICAYCT HaYWHATh C IICPBOIO JHA HU3YUYCHHA IAUCHUILIIMHBI, IMPpUYyYas cebs K
©XKEIHEBHOM camocTosATeNnbHOM pabore. HyxkHO mnocrtapaTbcs BblpaOOTaTh CBOM COOCTBEHHBIH, C
Y4€TOM MHAMBHIYaIbHBIX CIOCOOHOCTEH, CTUIIb B pabOTe, U YCTAHOBUTH PAaBHOMEPHBIH PUTM Ha BECh
CeMeCTp.

Jlis ycBOeHMs JUCLUIUIMHBI B TOJHOM 00bEME C MPUCYIIEH €l CTPOrocThio, JOrMYHOCTHIO U
MPaKTUYECKON HAIpPaBIEHHOCTHIO, HEOOXOIUMO COCTAaBUTH IPEACTaBICHHE 00 OOIIEM COAEpKaHUU
AUCHUIUIMHBL U IPUBCCTH B CUCTCMY 3HAHUA, ITOJTYYCHHBIC Ha ayAUTOPHBIX 3aHATHAX.

Kax IMpaBUJIO, HA JICKIHUAX IMOJYCPKUBAIOTCS HauboJiee BaKHBIE W TPYAHBIC BOIIPOCHI HIJIN
pasaciibl AMCHUILINHBI, TpGGYIOH_[I/Ie BHUMATCJIbHOI'O U3YYCHHA U 06ILYMBIBaHI/ISI. Hy)KHO 9TH BOIIPOCHI
BBIJICJIUTh U 00513aTENIbHO [TOCTapaThCs pa300paTbes B HUX, HE IOKUAASICh SK3aMeHa, IpopadoTaTh HX,
TOTOBACh K TIPAaKTUYECKUM 3aHATUAM. Ecnu HekoTopbple TeMbl AMCLUUIUIMHBL, HM3ydaeMble Ha
ayJAMTOPHBIX 3aHATUAX, HE BOLUIM CIIMCOK SK3aMEHAIL[MOHHBIX BOIPOCOB, TO HE CIEAYeT CUMTATh, UTO
JAHHBIM MaTepuall He MNOMJIEXKUT mpopadboTke. [IpemomaBarens Ha 53K3aMEHE MOXKET 3a/1aTh
AOMNOJHHUTCIBHBIC BOIIPOCHI 11O 3TUM TEMaM.

He cnenyer ocraBnsaTh 0e3 BHHUMaHUS HU OJHOTO pa3jeia MUCLUIUIMHBI, €CIM HE YAalIoch B
4eM-TO Pa300paTbCsi CaMOCTOSATENbHO, HYXKHO OOpaTuThcs K ToBapuinaMm. Eciam m 3T0 He momMorio
BBSICHUTh  Kakoi-mmbO0  BONpPOC O  KOHIA, HYXHO  00S3aTeNbHO  BOCHOJIB30BATHCS
IPEIPK3aMEHALMOHHON KOHCynbTanue. OueHb MOJE3HO IOocie MpOopadOTKU KaxJIoro paszeina
BOCCTAHOBUTH B IMAMSATH COJIEPKaHHE N3YUYEHHOI'0 MaTepuaia, KpaTKo 3alicaB ero Ha JIucTe OyMar.

[TonroroBka K 5K3aMEHYy HE JOJDKHA OIPAaHUYMBATLCS UYTCHMEM JIEKIIMOHHBIX 3alucei.
IlepBoHauaibHO HEOOpaOOTaHHBIE KOHCIEKTHI COAEPKAT (haKThl, ONpPENIENEeHUs, BBIBO/IbI, CETaHHbIE
npernojiaBaTesieM, ¥ B HHUX ciaa0o IpocMarpuBaeTcsl cBsa3ymomlas uaes Kypca. J[io0oi KOHCHEKT
TpeOyeT OTOJHUTENFHOW TPOPAOOTKH C HCIOJIB30BAaHHEM YYEOHHMKOB W PEKOMEHIOBaHHOU
mutepatypel. Ecim B KOHCIEKTE OTCYTCTBYET OJHA WJIM HECKOJIBKO TEM, HEOOXO0IMMO
3aKOHCIIEKTUPOBATh HEAOCTAIOIIME TeMbI 1Mo y4ueOHuKyY. [Ipu mpopaboTke KOHCIEKTa 3amuch BCEX
BBIKJIa/IOK, BBIBOJOB U (popMmyi siBisieTcst o0s13aTenbHON. Ha 3Tarne 3akpernsieHus nojae3Ho 4epeioBarh
yri1yOJeHHOE TOBTOPEHUE OCOOCHHO CIIOXKHBIX BOMPOCOB C OETIIBIM MOBTOPEHHUEM BCETO MaTepHara.

Ha HemocpeICTBeHHyIO MOATOTOBKY K CAaye SK3aMeHa JlaeTcs BpeMs. OTOro BpEeMEHH
JOCTaTOYHO TOJBKO Ui YIIyOJIeHUs, paclIMpeHHs W CHCTEeMaTU3allud 3HAHUM, HAa YCTPaHEHUHU
npo0OesoB B 3HAHUM OTJENBHBIX BOIPOCOB, JUIS ONpeAeieHUus 00beMa OTBETOB Ha KaKIbIH BOIPOC
IIPOrpaMMbl JUCHHUILIMHEL. [103TOMY HY)KHO IUTAHMPOBATh CBOK MOJATOTOBKY C TOYHOCTBIO JIO 4aca,
YUHUTHIBasA Cpa3y HECKOJIBKO (PaKTOPOB: HEOAHOPOJHOCTh MaTepHaja M 3TAlloOB €ro NpopabOTKH, CBOU
HHAWBUAYAJIbHBIC CHOCO6HOCTI/I, PUTMBI ACATCIIBHOCTHU W T.II. B zanatmax PEKOMEHAYCTCA O€J1aTh
nepeprIBbl, H30eras oOLIeil yTOMIIEMOCTH U CHU)KEHUS HHTEIUIEKTYalIbHOM J1eATeIbHOCTH.

Henb3st roToBUTHCS, MpopabaThiBasi JHIIb HEKOTOPbIE BOIPOCHI, HA/IEACh HA TO, YTO UMEHHO
OHU U TONANyTCs, WIM 3alIOMUHAasi BeCh MaTepHall MOJAps, He BHHUKas IIIyOOKO B ero cyTh. Taxxke
creayer wu30eratb M MEXaHMYECKOro 3ayunmBaHUs. HemocTaTku Takol MOATOTOBKH OYEBUIIHBI.
3HayeHHe dK3aMEHA HE OrpaHMYMBAETCs NMPOBEPKOW 3HAHMU. SIBIIAACH €CTECTBEHHBIM 3aBEpIICHUEM
paboThI CTyI€HTa, OH CIIOCOOCTBYET 000OIIEHHUIO U 3aKPEIICHUIO 3HAaHUHM U YMEHU, IPUBE/IEHUE UX B
CTPOTYIO CUCTEMY, a TAK)K€ YCTPaHEHHIO BOSHUKIINX B MPOIIECCE 3aHATUH MPOOEIIOB.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

Jucuummna «MeToapl UcCieIoBaHUsT HAHOMATEPUAIOB Ui OMOMEIUIIMHB) MpeIHa3HaueHa
JUIS U3YYEHUS CTyJIeHTaMH, oOydaromumucs o HarnpasieHuto 12.03.04 buotexHnyeckue CUCTEMBI U
TEXHOJIOTUH.

Hucuurmmba «MeToasl HMCCIeOBaHHUsS HAHOMATEpPHAJIOB s OMOMEAMIMHBD» JIOTUYECKH
B3aMMOCBSI3aHa C JAPYTUMH IPO(GECCHOHATBLHBIMU JUCLUIUIMHAMH, HEOOXOIUMBIMU Ul peasln3aluu
po¢heCCHOHATILHBIX KOMIIETEHIMH BBIITYCKHHKOB.

VuebHasg nucuumianHa «MeToJpl HCCIeIOBaHUA HAHOMATEpUANOB i1 OMOMEAMLIMHBI»
HamnpaBjlIeHa HAa IOJATOTOBKY CTYJIEHTOB B 00JIACTM HAHOMEAMLMHBI, B YacTHOCTH, B 0O1acTu
pa3pabOTKH, M3TOTOBJIICHUS U HCIOJIB30BAHHUS COBPEMEHHBIX MEIUIIMHCKUX HAHO-, MHKpPO- H
MaKpoMHCTpYMeHTOB. Kypc HampaBieH Ha MOIy4YeHUE 3HAHUN CTYICHTOB B OOJACTH MCCIIEIOBAHUS
HaHocucTeM. Kypc BkiltodaeT pa3felnbl 10 XHMHUYECKUMM U 3JIEKTPOXMMHUYECKMM METOJIaM aHaJlu3a,
METOAaM PEHTTCHOBCKOW (IyOpecUeHIINH, PEHTICHOBCKOW (DOTORIEKTPOHHON CHEKTPOCKONUU |
IU(QPaKTOMETPUU , ONTUYECKON CHEKTPOCKOIMHM, BKJIIOYAs CHEKTPOCKONHUI KOMOHWHAIIMOHHOIO
paccestHUsl CBETa, DJIEKTPOHHYIO M 30HJ0BYK0 MHKPOCKOIIMIO, MacC-CIEKTPOMTHHIO. B 1emom 310
OXBAaTbIBACT OCHOBHBIE METOABI MCCIEIOBAaHHUS HAHOCUCTEM, JdaeT (yHAaMEHTaJbHble 3HAHUS
HE0O0XOAUMBIE Uil MOHMMAaHHMs COBPEMEHHBIX IOAXOJaX K aJpecHOM JOCTaBKE TepaneBTUYECKUX
CPEICTB. 3alpOrpaMMHUPOBAHHOE M KOHTPOJIMPYEMOE BBICBOOOXKAECHHUE JIEKApCTB HA YydacTKax
MIOPAKEHMsI, & TAKXKE MEIMIMHCKAs BHU3Yyalu3alus MPOLECCOB M PE3YJIbTATOB LEJICHAIIPaBICHHOIO
BO3JICHCTBUS JIEKApCTB HA YYacTKM MOpakeHHs. TO €CTh JaHHBIM NOJIXOJ SBJSETCS HEOOXOIUMOM
4acThbl0 MOJTOTOBKU CIIELUAIMCTOB, KOTOpPbIE CMOTYT pa0oTaTh B YCIIOBUSIX OBICTPOTO pa3BUTHUS
HOBBIX MEIULMHCKUX TEXHOJOIHH, DTO JOJKHO 00ECIEYUTh BBICOKHI CIPOC HA 3TUX CHEHMAIMCTOB
Ha pbIHKE Tpy/a.

[lenp u3yyeHHUs TUCUUIUIMHBI «MeTobl UCCeI0BaHUsI HAaHOMATEPUAIOB JJIs1 OMOMEAUIIUHBD)
ABIISICTCS O3HAKOMJIEHHE OOYYaloLUXCsS C MYyTSAMU HCCIIEAOBAHUS, ONpPEIENeHHUs] XapaKTepPHUCTUK
HAaHOMATEpPHAJIOB B IUIAHE INPUMEHEHMsS HAHOTEXHOJIOTMH, HAHOMATEpHUAJOB M HAHOYCTPOMCTB B
MEIUIINHE.

OCHOBHBIMU 3aJ]auaMi y4e€OHOU AUCHMILIUHBI «MeToabl UCCIeOBaHUsI HAHOMATEPUaIoB JUIs
OMOMEIUIIMHBI) SBJISIETCA IOATOTOBKA CIEUMAIUCTOB B OOJACTH HAHOMEIUIMHBI, B YacCTHOCTH,
JaHHasl AMCLMILIMHA SIBISETCS HEOOXOIMMBIM 3TaroM JUlsi OHMMAaHHUS COBPEMEHHBIX MOJIXO0JaX K
aZipeCHON JOCTAaBKE TEPANeBTUUECKUX CPEICTB.

ABTOP(BI):

Jees Cepreit MuxaiinoBuy, 1.0.H., mpodeccop



