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Annomayusn padoueii npozpammol
oucyunaunvl Memooono2usn u Memoovl HAYYHBIX UCC/IE008AHUTL 8 (hu3uKe

1. LIEJIb U 3AJIAYY OCBOEHM S YUYEBHOM JUCLUNIAHBI
Hean:
HN3Yy4YUTh MCTOAbI TCOPECTUYCCKOI0 HUCCICAOBAHUA, BOIPOCBI MOJACIHMPOBAHHA B HAYYHBIX
HCCJICIOBAHMAX U IIOMOYb MPABWIIBHO BRIOPATh HAPABJICHHE HAYYHOTO MCCIICIOBAHUS

3agaun:
. ® 13y4YeHHE CTPYKTYpPbI 1 OCHOBHBIX ATAllOB HAyYHO-UCCIIEIOBATENLCKUX padoT;
o HAYYUTHCS TIPOU3BOIUTH TIONCK, HAKOTUIEHUE 1 00pab0TKy HaydHOU WH(OpMAIIUH;
. HAyYUThCS TIIAHUPOBATH, IPOBOAUTH, 00pabaThIBaTh U OPOPMIIATH PE3YIIbTATHI

SKCIICPUMECHTAJIbHBIX I/ICCJICI[OB&HI/II\/II.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
JucuuminHa oTHOCUTCS K 00s13aTeNbHas yacTy . Jluciumuinia BXoIuT B MOAyJb «MeTo10510rus

UCCIICIOBaHMSI B PU3UKE»», ABISETCS 00s3aTebHON B 1 cemecTpe.

W3ydyeHne AMCHMILIMHBI OMUPACTCS HA 3HAHUS OOYYaIONIUXCS, TOJYYEHHBIC B XOJI€
OCBOEGHUS AUCHMILTUH _o01mas ¢pusnka, Gunocodus

3. IIIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUSA 110 JUCIHUIIJIMHE

Komnemenyuu odyuatowezoca, popmupyemoie ¢ pe3yivmame 0C60CHUA OUCYUNTIUHDL
VYK-1 CnocoOeH OCyLIecTBISITh KPUTHUYECKHM aHalu3 MpOOJEMHBIX CUTyalluid Ha OCHOBE
CHCTEMHOTI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUI
YK-3 Cniocoben opranu30BbIBaTh M PYKOBOJIUTH Pa0OTOM KOMAaH/IbI, BEIPA0ATHIBasi KOMaHIHYIO
CTpATETHIO /ISl TOCTU)KEHUS TIOCTABJICHHOH 11U
YK-6Cniocober ompeneisiTh W pealn30BbIBATH MPUOPUTETH COOCTBEHHOH NESTEIBHOCTH H
CHOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE CAMOOLIEHKHU
OIIK2 Cmnocoben B cdepe cBoeil MNpoPecCHOHATBHOW JAESITEIBHOCTH OpPraHU30BHIBATH
CaMOCTOSITENIHYI0O M KOJUIEKTHBHYIO HAy4YHO-HCCJIEIOBATENbCKYIO NEATENbHOCTh I MOMCKA,
BbIPa0OTKU U NMPUHSITHS pellIeHUnH B 001acTu (PU3HKY;
OIIK3 CriocobeH nMpUMEHATh 3HaHUS B 00J1aCTH MH(GOPMALIMOHHBIX TEXHOJIOTUH, UCTIOIb30BaTh
COBPEMEHHBIE KOMIIBIOTEPHBIE CETH, MPOrPaMMHBIE MPOJIYKTHl U PECypchl MH(POpPMaIMOHHO-
TeJIeKOMMYHUKalMoHHON cetu "WHrtepHer" (manee - cerb "MHTepHeT") /Ui pemieHus 3anad
npohecCHOHANBHOM JIEeATENBHOCTH, B TOM YHCJIE HAXOIALIMXCA 3a MpeaeaamMu NpopuIbHON
MIOATOTOBKH

B pesyabTare nzyueHus IMCUMIIMHBI 00y4aIOLIUIICH JOJI/KEH:

3HATbD:
o OCHOBHBIC XapaKTCPUCTUKU UHCTPYMECHTAJIbHBIX CPEACTB
o MNpOBCACHUA HAYYHBIX I/ICCJ'ICI[OBHHPIFI

NPUHIMIIBI OPTaHN3alIK HAay4Y-HbIX UCCIIEI0BaHNH B (pU3HKe

YMETb:
. - BBINOJIHATH AaHAIMW3 HAY4YHOH MpoOJeMBbl M TPEACTaBIATH €€ B BHJIE COBOKYITHOCTH
Hay4HBIX 3a7a4
o 000CHOBBIBaTh BO3MO>KHBIE BAPUAHTHI pelIeHUs POOJIEMHON CUTYyallun

BJIAIETD:

o HaBbIKaMU COCTAaBJICHMSI IJIaHA IEUCTBUMN JJIs peleHUs] MPOOJIEMHBIX CUTYaIUil



4. COJJEP)KAHUE YYEBHOM JUCHUILIUHBI
(neobx00umo ykazamp 0CHOGHbBIE OUOAKMUYUECKUE eOUHUbL)

Tema Ne 1. Memooonozuueckue 0CHO8bl HAYUHO20 3HAHUA
Onpenenenne Hayku. Hayka u qpyrue ¢popmbl OCBOCHUS AEHCTBUTEIBHOCTH. OCHOBHBIE 3TAIIbI
pa3Bu-Tus Hayku. [loHsATHE 0 HAYYHOM 3HaHUU. MeTO/Ibl HAYYHOT'O MO3HAHUS. DTHYECKHE U
ACTETUYECKUE OCHOBAHUS METOOJIOTUH.
Tema Ne 2. Boioop nanpaenenus nayunoz2o uccineoosanus. Illocmanoexka nayuno-
MeXHUYeCcKoil RPodIeMbl U IMANbL HAYUHO-UCC1€006AMENbCKOI padomul
MeTo/p1 BEIOOpA U LIEJIM HAMIPaBJICHUs HAyYHOTro HcciaenoBanus. [loctaHoBKa HAyYHO-
TEXHUYECKOH MPOoOIIeMBl. DTalbl HAYYHO-UCCIIEAOBATEIBCKON PaOOThL. AKTYalbHOCTD U
Hay4yHas HOBM3HA HccleloBaHus. BeliBrkeHue paboyeil runoressl.
Tema Ne 3. Ilouck, nakonnenue u 00padomka HaAyUHOU UHGOpMayuu
JlokyMeHTanbHble HCTOYHUKU HHPOopMaIuK. JJoKkyMeHTanbHble HCTOYHUKH HH(POPMALIHH.
[Touck u HaKOIUIEHUE HAYYHOU MHPOPMALIUH. DIEKTPOHHbIE (HOPMBI HHPOPMALIMOHHBIX
pecypcoB. O6paboTka HaydHOU HHpOpMauu, e¢ UKcaIus U XpaHeHHE.
Tema Ne 4. Teopemuueckue u IKCnepumMeHmanbHvle UCCAE008aAHUA
MeTtoasl ¥ OCOOEHHOCTHM TEOpeTUYECKUX uccienoBanuii. CTpykTypa U MOAENHU
TeopeTu4ecKoro uccienoBanus. OOmue cBefeHUS 00 HKCIEPUMEHTAIbHBIX HCCIIEJOBaHUSIX.
Metoauka u IUTAHUPOBAHKE HKCHEPHUMEHTA. MeTtponoruueckoe obecrnieueHue
AKCIEPUMEHTAJIbHBIX HccienoBaHui. OpraHuszanus paboyero Mecra HKCIEPUMEHTATOpA.
Brnusinue ncuxonornyeckux (pakTopoB Ha XOJ M KAUECTBO SKCIIEPUMEHTA.
Tema Ne 5. Obpabomka pe3y1bmamoe IKCnEPUMEHMATbHBIX UCCI€006aAHUTL
OCHOBBI TEOPUH CITyYalHBIX OLTMOOK U METOJIOB OLIEHKU CITy4YaiHBIX MOTPEIIHOCTEN B
n3MepeHusx. IHTepBanbHas OLeHKa U3MEPEHUH C IIOMOLIBIO IOBEPUTENBHONW BEPOSTHOCTH.
Metonsl rpaduyeckoit 00paboTku pe3ynbTaToB u3mMepenuid. OdopmieHue pe3yabTaToB
HAYYHOT'O MCCIIEIOBaHUs. Y CTHOE TpecTaBieHne nadopmarun. M3noxeHne u apryMeHTaIus
BBIBOJIOB HAYYHOU PaOOTHI.
Tema Ne 6. ITonamue u cmpykmypa mazucmepckoii ouccepmayuu
[TonsiTvie ¥ MpU3HAKU MarucTepckon auccepranuu. CTpyKTypa MarucTepcKon ArccepTaliu.
dopmyIupoBaHUE 1IENIN U 337a4 UCCIIEJOBAHMUSL.
Tema Ne 7. Ocnogwl uzobpemamenscKkozo meopuecmea
O6mue cenenus. OObEKTHI U300peTeHMs. Y CI0BUS MaTEHTOCIIOCOOHOCTH N300peTeHUSI.
VYc1oBUs MaTEHTOCTIOCOOHOCTH OJIE3HOW MOJIENU. Y CIIOBUS MMATEHTOCIIOCOOHOCTH
IPOMBINIIEHHOT0 oOpa3ua. [laTeHTHBINH MOoKCK.
Tema Ne 8. Opzanuzauua nayunozo xoanekmuea. Ocodennocmu HaAyUHOU 0eAmeabHOCmU
CtpykTypHas opraHu3alisi HaydyHOrO KOJUIEKTHBA M METOJbl YIPaBJICHUS HAayYHBIMHU
uccienoBanusi-Mu. OCHOBHBIC TPHUHIIUIIBI OPTAHU3AINU JEATEIBHOCTH HAyYHOTO KOJIEKTHBA.
MeTtonbl CIUIOUEHHST HAy4YHOTrO KoJuleKTHBa. llcuxosornuyeckue acnekThl B3aWMMOOTHOIICHUMN

PYKOBOAUTEIIA U TOAYUHECHHOTIO. OcobeHHOCTH Hay‘lHOﬁ ACATCIIBHOCTHU
5. TPYJOEMKOCTDH JUCHUIIJINHBI

O61mmast TPyA0EMKOCTh AUCIUIUTAHBL: 5 3a4€THBIX eIHUII, 180 yacos.
®dopma MPOMEKYTOYHOM aTTeCTAIUU: 3a4eT (2 ceMecTp), IK3ameH (3 cemectp )



Annomayusn padoueii npozpammol
oucyunaunvl Opeanu3zayus HAYUHBLIX UCCIE006AHUTL

1. HEJIb U 3AJJAYU OCBOEHMU S YYEBHOM JAUCITUTIJINHBI
ean:
JaTh TPEACTABJICHUS O HAyYHOM HCCIEIOBaHUM, CMOCOo0ax, MeETojax, 3ajadax
HCCTIEOBaHUSA, CTPYKTYype Hay4HBIX YyupexicHui, dopmax U MeTojax (puHaHCOBOKH
MOJJICPKKH HAyYHBIX MCCIICIOBaHUKN, O(GOPMIICHHH pPE3yJIbTAaTOB HCCICIOBAHMS, HX

oXpaHa.

3apaum:
e cdopMHUpOBaTh NPEJCTABIEHUE O HAYYHOM MCCIEI0BAaHUM, CllocoOax, METojax,
3aJja4ax UCCIIEIOBAHUS;
paccMOTPETh OPraHM3aLMI0 HAyYHBIX UccienoBaHuil B Poccuu;
U3YYHUTh CTPYKTYPY HAYUHBIX YUPEKICHUMH;
YCBOUTH NMPUEMBI cOOpa 1 aHANM3a Hay4yHOU HHpOpMaIuy;
OCBOUTb CIIOCOOBI IUTAHUPOBAHUS U ITPOBEICHUS SKCIIEPUMEHTA;
U3y4YUTh MpaBUiIa OPOPMIICHUS PE3yIbTaTOB HAYYHOTO HCCIIEIOBAHMS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHJ'II/IHB. OTHOCHUTCS K 00s13aTEJIbHOI YacTH I[I/ICL[I/IHJII/IHEI BXOIUT B MOAYJIb «Metonomnorus

HUCCIICAOBAaHUA B (bHBHKe»», SABJIgETCS 00s13aTEIBLHOM BO 2 CEMECCTPC.

I/I3y‘leHI/IC JAUCHUIIIIMHBI OIMUPACTCA HA 3HAHUA O6y‘laI-OH_[I/IXCSI, MOJIYUCHHBIC B XO/€
OCBOCHUS JUCITUIIIINH ((MCTOI[OJ'IOI‘I/ISI 1 METOAbI HAYYHBIX I/ICCJ'ICJIOB&HI/Iﬁ B (i)I/IBI/IKe».

3. INTAHUPYEMBIE PE3YJbTATHBI OBYUYEHUS 11O JTUCHUIIJIMHE

Komnemenyuu ooyuarowezocs, popmupyemoie 6 pe3yipmame 0C60eHUs OUCUUNIUHDL
VK-2 CnocobeH npumeHsATh (GyHIaMEHTaJbHblE 3HaHMS B 00JacTu (PM3MKH JUIsl pelleHus
HAYYHO-MCCIIEJOBATEIbCKUX 33/1a4, a TaKKe BJIa/JeTh OCHOBAMH IEaroruku, HeOOXOJIUMBIMU
JUISL OCYILIECTBIJICHHUS MTPENOJaBaTeNIbCKON AESITENbHOCTH
YK-3 CnocobeH opraHu30BbIBaTh U PyKOBOJIUTH PaOOTONW KOMaH/bI, BEIpaOAThIBass KOMAH/HYIO
CTpAaTEeruio AJs JOCTHXKEHHUS TOCTABIEHHON LIEH
VYK-6 CnocobeH ompeaensaTb U peaar30BbIBaTh NMPHOPUTETHl COOCTBEHHOM NESATEIbHOCTH U
CIIOCOOBI €€ COBEPILIEHCTBOBAHMS HA OCHOBE CAMOOLIEHKU
OIIK1 CnocobeH npuMeHsATh (yHIaMEHTAJIbHBIE 3HAHUS B OOJIACTH (PU3MKHU ISl pEIICHUsS
HAy4YHO-HCCIIeIOBATEeNIbCKUX 3a/lad, a TakyKe BJaJeTh OCHOBAMM IE€JAaroruku, HEOOXOJAMMBIMU
JUISL OCYILIECTBIICHUS MTPETIOaBATEIbCKOM 1A TETbHOCTH
OIIK2 Cmnocoben B cdepe cBoeil mnpodecCHOHATHHOM ACSITEIBPHOCTH OPraHU30BHIBATH
CaMOCTOSITENIbHYI0O M KOJUIEKTHBHYIO HAy4YHO-HCCJIEIOBATENbCKYIO JEATENbHOCTh Ui MOMCKA,
BbIPAOOTKH U MPUHSTHS pellieHni B 001acTu (PU3UKY;
OIIK4 Cnocoben ompenenitbs chepy BHEOPEHHUS pPE3ylbTaTOB HAYYHBIX HCCIIEAOBAaHHHA B
obyactu cBoel mpodecCHoHATbHOMN ACATEIHHOCTH

B pe3yabTare u3ydyeHus JMCHUIIMHBI 00Y4aKOIIMIACS 10JKEH:

3HATD:



. 3HaeT OCHOBHBIE CIIOCOOBI, METO/IbI U CPEACTBA PEUICHNS aHATUTHYECKUX 3a/1ay B
pamkax npukiagasix HUP u HUOKP uccnenoBanust BHIOpaHHBIX 0OBEKTOB

. IIPUHLIMIIBI IUIAHUPOBAHUS OTIENbHBIX cTaauil npukiaaasix HUP u HUOKP
UCCJIEI0BaHMsI BEIOPAHHBIX 0OBEKTOB

YMETb:

o VYMeer BbIOMpaTh ONTHUMAIbHbIE CIIOCOOBI, METOABI M CPEJCTBA PELLICHHUS aHATTUTHYECKUX
3anad B pamkax npukinagasix HUP u HUOKP uccnenoBanus BEIOpaHHBIX OOBEKTOB

° IJIaHUPOBATh oTAenbHbIe cTaguu npukiagasix HUP u HUOKP uccnenoBanus
BBIOPAHHBIX 00BEKTOB

BJIAJETb:

° Biameer HaBbIKaMu NPUMEHEHHUs BBIOPAHHBIX CIIOCOOOB, METOJOB M CPEJICTB PEIICHUS
aHaIMTHYeCKUX 3a7ad B paMmkax npukiaaausix HWUP n HUMOKP wnccnenoBanust BbIOpaHHBIX
00BEKTOB

° HaBbIKAMHM TUIAHUPOBAHMS OTACNIbHBIX craaui npukiaagaeix HWUP u  HHUOKP

WCCJICIOBAHMSI BHIOPAHHBIX 00BEKTOB
4. COJEP)KAHUE YYEBHOM JUCIUIIJIMHBI
(Heobdx00umo ykazamop 0CHOGHblE OUOAKMUYECKUe eOUHUbL)

Ne HaumenoBanuepasjaena (tembl) | Conep:xkaHuepasiena (TeMbl) THCHUILTHHBI
n/n JUCHUIIHHBI
1 Hayka u ee ponb B coBpemeHHoM | [Ipeamer, menum u  3amaun  OCHOB  Hay4YHBIX
o0rmiecTBe uccienoBanuid. OCHOBHBIC TOHATHS W TEPMHHOJIOTHS:
Hayka ¥ € 1enu. 3HaHue, I03HaHWe, CO3HAHKE; TeOpus,
MIPaKTHKA, AKCIICPUMEHT. OMITUPHYECKUAN 1

TEOPETUYECKUN YpPOBEHb IO3HaHMA. Buuel u cdepsl
Haykl U TexHuku. Llenp ¢yHOaMeHTanbHBIX U
MIPUKJIATHBIX HayK, Hay4YHBIX pa3paboToK,
IIPOEKTUPOBAHUS, IPOU3BOICTBA.

2 Opranuszanus HayuyHbIX | Opranuzauus Hayku B P®. ['ocynapcTBeHHbIE OpraHbl
uccinenoBanuii B Poccuiickoil | MO ympaBlE€HHIO W OpraHu3anud Haykd. HayuHble
®denepanu yupexaeHuss B akagemun Hayk P®, Bysax,

MPOMBIIIICHHOCTH. HaydHble moapasienceHus: OTIel,
kadenpa, maboparopus, rpynma; HuX (QYHKIUH U
Ha3zHaueHue. [ocymapcTBeHHblE (OPMBI HOIEPKKU
Hay4HbIX HcciefoBaHUi. DOH/BI, TPAHTHI, KOHKYPCHI,
1ieJIeBbIE ITPOrpaMMbl, IEPCOHATIbHBIE TPaHTh. [IpaBmiia
opopmienuss 3asBok. YacTHO - TOCYyAapCTBEHHOE
MapTHEPCTBO MpH  (PUHAHCHPOBAHWM  MPHKJIAIHBIX
Hay4yHbIX HCCIEIOBaHMU. 3akKa3Hble HCCIEI0BaHUSA
(xo3siicTBeHHBIH  JoroBop). Cucrema NOArOTOBKHU
KaJpoB: MAarucTpaTypa, CTaXHpOBKa, AaCIUPAHTYpa,
JOKTOPAHTypa. YUEHBIECTENIEHU U 3BAHUSL.

3 ANropUTMHAYyYHOTOUCCIIEIOBAaHUS | ANTOPUTM HAYYHOI'O HCCIEN0BaHUS TBOPYECTBO, €0
XapakTEepUCTUKA. DBuasl TBOPYECKOTO  MBIIUICHHS:
BoOOpakeHue, (aHTa3us, HMHTYHLUS, AaHAJOTHA.
MexaHnu3MBbl TBOPUYECKOU NEATEIBHOCTH. DBPUCTHUKA, €€
LEJIM, QITOPUTM; DOMIIMPUYECKAas U TEOpPETHYECKas
OBPUCTHUKA. DaxTopsl, IIOMOTAIOIIINE u
IIPENATCTBYIONINE TBOPUECTBY. TBOpueckue 3anaun. Mx
KJaccuukanus, JTambl pelIeHus. Metonst




aKTHBU3allMA TIOMCKAa HOBBIX peENICHUH: TMpod u
OLINOOK, MO3TOBOTO mTypMa, CHUHEKTHKH,
MOP(OJIOTHYECKOTO SIIKKa, (OKATHHBIX 00BEKTOB U
T.I1.

HNudopmanmonnoeobecnieueHne
HUP

Hayunslii joxkyMeHT, ero pa3HOBUAHOCTH. [lepBuuHbie
U BTOpPHYHBIE JOKYMEHTHl M m3naHus. PedeparuBubie

KypHajJbl; HMX  BHIbl, Ha3HAuYeHHWE,  [paBUIIA
MOJIb30BAHUSI. Nundopmanuonusie CHCTEMBI,
MIPOAYKTHI, pecypchl(0a3pl JaHHBIX ), TEXHOJIOTHH, CETH.
Kareropuun norpedurenei uHpOpMaIIH.

locymapctBennas (I'CHTU) wu  mexayHapoaHas
(MCHTH) cucremMbl HayyHOM UM  TEXHHYECKOM
unpopmanuu. Yersipe ypoBus I'CHTU, ux opransl u
yupexaenus. I[louck wunpopmanun. bubianoreunsie
KaTajoru, ykasaTend, Kioud. OO030pHbIE H3JaHUS:
aHAIMTUYECKKEe, pedepaTuBHbIC, OUOIHOTpadUICCKICE;
cHCTEMaTHYeCKHe, MPEeIMETHbIC, aBTOPCKUE YyKa3aTelu
pedepaTHBHBIX KypHAJIOB.

[Tnanuposanune HAP

IIpenmer nm nenu 1utanupoBanus HHUP. ®opmbel un
YpPOBHU  IUIAaHUPOBaHUS; BUAbl IuaHOB. OO0BEM
pelaeMbIX Hay4HBIX 3aJa4: HalpaBlIeHHE, MpodyeMa,
Tema, Bompoc. TpeGoBanus k HayuHOW Teme. BriOop
HanpaBienuss HUP oraner BeiOopa. [lmanupoBanue
HHWP. B HayuyHbIX YUYpeXICHHSIX, By3aX; UX
noApa3AesieHusx; ucrnonautensimu. Jranst HAP.

OKCIIEpUMEHT

Okcnepument. Ero uens, 3amaum, npeamer. Buuel
SKCIEPUMEHTA: €CTEeCTBEHHbIH U HCKYCCTBEHHBIH,
MIPOM3BOJICTBEHHBIH M J1a0OPAaTOPHBIM, AKTUBHBIA U
MIACCUBHBIN 0/THO(AKTOPHBIN 1 MHOTO()AKTOPHBIN U T.JI.
Crparerus ¥ TakTuKa 3KcriepuMenTa. Pabounii sxypHai,
npaBuiia ero BeJeHus. [lepBuuHbIe JaHHbIE U3MEPEHUH,
MX 3HAYMMOCTh B NPHOPUTETHBIX CIOpax M CHOpax o
npaBe coOctBeHHOCTH. [IpaBuna ux QukcupoBaHwus,
3alUCH, cocTaBleHus Tabmum. Metposnorus. EE
cymHocTh. CraHjmaptu3auus, €€ TIJaBHbIE LEIH U
3amaun. CraHpgaprTel, uUX BHIbl. MeTposornyeckue
cnyx0b1.  MeTponorndeckoe — obecriedeHue, — ero
TEXHUYECKUE OCHOBBI. Cpe/ICTBAa U3MEPEHUN, UX BHJIBI;
STAJIOHBI, CTAHAAPTHBIE 00Pa31Ibl, MEPHI.

TexHu4yeckue NaHHBIE CPENCTB M3MEPEHUM: IHANa3oH
HU3MEpEeHUi 4yBCTBUTEJIBHOCTbD, TOYHOCTb,
CTa0WIBHOCTb. MeETOAbl BBISBIECHUS M MCKIHOYEHUS
CUCTEMAaTUYECKUX  IOIPEIIHOCTEH  U3MEPHUTEIbHBIX
npubopoB.  IloBepka  cpeiacTB  M3MepeHMH, X
perynupoBKa.




7 Odopmnenue

pe3yIbTaToB

Hay4yHOU paboTHI

CTpyKTypa U cofiep:kaHle HAyYHOU CTaThU.
Oco0Gennoctu e€ ctuist. Otuér o HUP, ero conepxanue
u mnpaBwia odopmienus. Tpebosanus BAK k
COJIepKAHUIO u oopmieHuto JCCEepTALHH.
JluniomMHbIe U KypcoBble paboThl. O0mmume TpeOoBaHMs
K HX CTPYKType, COJAEPKaHHIO, O(pOPMICHHIO.
DKcnepTu3a HaydHBIX padoT. Y CTHBIN JOKIIA, HAYIHOE
cooOrieHue.

8 Anmipooarust

H MPCACTABJICHUA

HAaYYHBIX pC3yJIbTATOB

OCOOEHHOCTH YCTHOTO MpPEICTaBIeHUS HH(OpMAIHU.
[Icuxonoruueckrue U WHbIE NPUEMBI NIPU BBICTYIUIEHUU

U BEICHUM,  JUCKycCHM.  JleMOHCTpanMOHHBIN
Martepuai; TpeboBanus, K HeMy. CTEHIOBbIE JOKJIAIbI.
PenaxtupoBanue: Hay4Hoe, JUTEpaTypHOE
TEXHUYECKOE.

5. TPYJOEMKOCTDb JUCHUITJIMHbI
OO1ast TPyA0EMKOCTD AUCITUIUTMHBL: 2 3a4ETHBIX €JIMHUIIbI, 72 4acoB.
dopma NpoOMEKyTOUHON aTTeCTallUU: 3aueT (2 ceMecTp)




Annomayusn padoueii npozpammol
oucyunaunvt Ucmopus u gpunocogus nayku

1. LEJb U 3AJAYU OCBOEHHUS YUEBHOMN JANCHUTIIJINHBI
enn:
(GbOpMUPOBAaHHE y CTYJICHTOB IOHMMAHHUS CYIIHOCTH HAayKH, e€ OCOOCHHOCTEH, OCHOBHBIX

XapaKTEePUCTHK U MECTa B )KU3HH YeJIOBEKa, OOIIECTBa M rOCYapCTBa;
- BBIpa0OTKa HaBBIKOB (PUIOCO(PCKOTO M HAYYHOTO MBIIUICHUS, CIIOCOOHOCTH TITyOOKOTO
buI0cOPCKO-MUPOBO33PEHUECKOTO OCMBICIICHUST HAYYHBIX TPOOIIEM.

3agaun:
- (opmupoBaHue y OyAyIIMX BBIITYCKHUKOB MarucTparypsl (uiocodckoro moaxona K

MCCJIEIOBAHMIO CYIITHOCTH HaYKH, K CJIOXHBIM ITpo0JIeMaM HayYHOU TEOpUU U MPAKTUKH;

- oOecnedeHue riayOOKOro MOHMMaHUS O00y4aeMbIMHU, YTO HayKa SIBISIETCA HE MPOCTHIM
MHCTPYMEHTOM IOJYyYEHHUs] HOBBIX 3HAHMM, a BaXHEHIIUM CPEJACTBOM BOIUIOLIECHUS B )KU3HU U
JESITEIIbHOCTH COBPEMEHHOT0 O0IIeCcTBA UJIeH U LIEHHOCTEH, MPUHUMAEMbIX JIIOJIbMH B KaUueCTBE
OCHOBOIIOJIATAI0IINX COMUATbHBIX U UHINBUYAIbHBIX OPUEHTUPOB;

- BbIpaboTKa y 00OydaeMbIX MPaBUIBHBIX METOJIOJIOTMYECKUX YCTAHOBOK B OOBSICHEHUU
CYUIHOCTH HayKd, € TeHe3Hca M CHCTEMbl; HaBBIKOB (MIOCO()CKO-HAYYHOTO aHamm3a eé
(€HOMEHOB; OCHOBHBIX IIOAXOJOB K BOCIUTAaHUI HAyYHOTO MHPOBO33PEHHUS Kak y
CHEIHAJICTOB C BBICIIUM 00pa30BaHUEM, TaK U y BCEX TPaXk/laH CTPaHBI;

- (opmupoBaHue y BBITYCKHHKOB TIOHUMAaHHA HEOOXOJAWMOCTH TIPUMEHEHUS B
MCCJIEIOBATENILCKON JEATENIbHOCTH BaXXHEHIIMX MONMOKEeHUH Quiocodur HAyKu B KauecTBe
METO/I0JIOTUH COLMATbHO-TYMaHUTAPHOIO ITO3HAHMSL.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 00s13aT€IIbHOM YacCTH. I[I/ICI_[I/IHJ'II/IHa BXOOUT B MOAYJIb «Metomonorus

HCCICOOBAaHUs B (I)I/ISI/IKC»», SIBJIsIETCS 00s3aTeIbHOM BO 2 U 3 CeMECTpC.

3. INIAHUPYEMBIE PE3YJIbTATbHI OBYUYEHUS 110 JUCIUIIJIMHE
Komnemenyuu ooyuarowezocs, popmupyemoie ¢ pezynvmame 0cé60eHUA OUCYUNIUHDL
VYK-1 Cnoco0OeH OCylecTBISITh KPUTHYECKHM aHalu3 MpOoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBUI
B pe3yabTare n3ydyeHus JMCHUIIMHBI 00YYAKOMIMIACS T0KEH:

3HATD:

® OCHOBHbIE IYTU U CHOCOOBI BBISIBICHUS MPOOJIEMHON CUTYyAIlMH, 3TAIlbl €€ pa3peleHus
C YU4€TOM BapHaTHUBHBIX KOHTEKCTOB.

e nMpaBuWia U OCOOEHHOCTH KPUTHUECKOrO aHajiu3a HHPOpMaIuu, HEOOXOAUMOW s
BBIPAOOTKH CTpAaTeruu ACUCTBHIH MO pa3peIeHnIo IpoOIeMHOM CUTyaIUH.

e 0co0eHHOCTH 00OCHOBaHMS BO3MOXKHBIX BAPHAHTOB PEIICHUS NMPOOJIEMHON CUTYyaIllul Ha
OCHOBE CUCTEMHOI'0 II0JIX0/1a, OLIEHKN UX JOCTOMHCTB U HEJJOCTATKOB.

® ) crocoObl OmpeneNeHuss U OIIEHKH BO3MOXKHBIX PHUCKOB M MPAKTHYECKHX TOCIEACTBHIA
peanu3anyy JeWCTBUI 10 pa3pelieHn o MpoOIeMHON CUTYalnH.

YMETb:
® OIpCHACIATb 0COOEHHOCTHU HpO6J’ICMHOﬁ CUTyallui, HaMC4aThb 3TaIllbl €€ pPa3pClICHUA C
YUE€TOM BapHATHUBHBIX KOHTCKCTOB.



UCKaTh, OTOMpaTh M KPUTHYECKH AaHAIM3MPOBATH HH(OpMAINIO, HEOOXOIUMYIO IS
BBIPAOOTKH CTpATEruu ACHCTBHM MO pa3pelIeHUI0 TPOOIEeMHOMN CUTYaINH.

BEIOMpaTh HamOojee OOOCHOBAHHBIC BAapHAHTHI PEIICHUS NPOOJIEMHOW CUTyallud Ha
OCHOBE CUCTEMHOTI'0 IIOJIX0/1a, OLIEHKU UX JOCTOMHCTB U HEJJOCTATKOB.

peaM30BBIBAaTh IUIAHBI 10 PA3pPEHICHUIO MPOOJIEMHON CUTYyallMM Ha OCHOBE OIICHKH
BO3MOKHBIX PUCKOB M NPAKTUYECKMX NOCNeACTBUI 3TUX AeNCTBUI

BJIAJIETh:

HaBBIKAMH aHalU3a NpoOJEeMbl C I[EJIbI0 BBIABICHHUS MPOOJIEMHOW CHUTYaIUH,
OTIpeZieNIeHUs ATANOB €€ pa3pelIeHUs ¢ YYeTOM BapHaTUBHBIX KOHTEKCTOB.

HABbIKAMHU KPUTHYECKOTO aHAJIM3a M CHUCTeMaTU3aluu WHGOpMaluu, HEOOXOAUMON IS
BbIPa0OTKH CTpATETUu ACUCTBUIN IO pa3pellieHUI0 IPOOIEMHOM CUTYyalIUH.

HaBBIKAMU BBIOOpa HamOoliee IeIecCO00pa3HbIX BapHAHTOB pEIICHHS MPOOJIEMHOMN
CUTYallUU B KOHTEKCTE CUCTEMHOTO MOAX0/1a.

HABBIKAMU MPAKTUYECKUX IIeJIEHANIPABICHHBIX EHCTBUIN MO pa3pelieHuio MpoOIeMHOM
CUTYAIlMH C YYETOM OILIEHKH BO3MOXHBIX PHCKOB M MPAKTHYECKHUX TOCIECTBHIA ITOTO

4. COJIEP)KAHUE YYEBHOM JUCHOUILIAHBI
(Heobdx00umo ykazamep 0CHOGHbBIE OUOAKMUYECKUE eOUHUYbL)

n/n

HaumeHoBaHue TeMbl
AUCHHUITIMHBbI

Conepmalme TEMbI JTUCHUIIJIHHBI

11

IIpexMeT 1 OCHOBHBIE

oHuenuuu puaocopun
Hayku. [loaxoas! k

\HAJIN3Y ObITHS HAYKH

Tpu acnekra ObITHMS HayKM: Hayka Kak IIO3HaBaTelbHas
PSITEJIbHOCTD, KaK COLMAJbHBI MHCTUTYT, Kak ocobas cdepa
/mbTypHI (cucteMa 3HaHuil). CoBpeMeHHas Guitocopusi HayKu Kak
SydeHHEe OOLIMX 3aKOHOMEpPHOCTEH HAyyHOro IO3HAaHUS B €ro
CTOPUYECKOM  Pa3BUTHUH, HU3MEHSAIOIIEMCS  COLIMOKYJIbTYPHOM
DHTEKCTE. OBOJIOLUSA IOAXONOB K aHanu3dy Hayku. Jloruko-
[MCTEMOJIOTMYECKUH, COLMOJOTHYECKUM M KYyJIbTYPOJIOTMYECKHUI
DIXOJBl K HMCCIEJOBAHHUIO pa3BUTUs HaykW. llo3uTMBHCTCKHMII n
DCTIIO3UTUBUCTCKUNA  TOAXOABl K  MCCIEJIOBAHUIO  HAYKH.
oureniuu K. [Monmepa, U. Jlakatoca, T. Kyna, I1. ®eiiepabenna,
|. Tlomanu. I[IpoOGnema uWHTEpHATU3Ma U DHKCTEpHAJIU3Ma B
DHMMAHHWH MEXAHU3MOB HAyYHOH EATENbHOCTH.

2.1

Hayka B KyJabType
COBpPEMEHHOM
UMBUJIN3ALMHU

TpaanuroHaNIMCTCKUN 51 TEXHOTECHHBIN THTIBI
[UMBUJIM3AIMOHHOTO pPa3BUTUs M UX Oa3UCHbIE IEHHOCTH.
IlenHocTs HayuyHOU parmoHaIbHOCTH. OCOOEHHOCTH HAYYHOTO
no3Hanus. Hayka u ¢unocodus. Hayka u uckyccrBo. Hayka u
oObIIeHHOe  To3HaHWe. Poib Hayku B COBPEMEHHOM
00pa3oBaHMM M BOCHUTAHUHM JUYHOCTH. DYHKIMM HAyKd B
JKU3HM  oOmectBa  (Hayka Kak  MHUpPOBO33pEHHE,  Kak
MIPOU3BOJUTENbHAS M COLIMATIbHAS CUJIA).

2.2.

Hayka kak
COMAIbHBIN
HHCTHUTYT.

Pa3BuTHe Hayku Kak COIMAIbHOrO WMHCTUTyTa. HayuHble
cooOmiecTBa U HayyHble MKOJIbI. [I0AroTOBKa HAyYHBIX KaJpOB.
Hctopuueckoe pa3BUTHE CHOCOOOB TPaHCISALMU HAyYHBIX
3HaHui. KowmmbroTepusanus COBPEMEHHOM HaykKu M €€
conuanbHbele mocnencteus. Hayka wm skoHommka. Hayka wu
BiacTh. IlpoOiemMa CEKPETHOCTM M 3aKPbITOCTH HAyYHBIX
uccienopanuii. [IpoOnema rocyaapcTBEHHOTO peryIupOBaHUs
HayKH.

3.1.

Bo3uuxkHoBeHnue
HAYKH M OCHOBHbIE

CTaauu €

[Ipennayka u Hayka. OCHOBHBIE TPOOJIEMBI BO3HHUKHOBEHUS
Hayku. IIpennayka B ctpanax /[[peBHero Bocrtoka. Kynbrypa

aHTHYHOI'O IIOJINCA M CTAHOBJICHUE aHTHYHON HAYyKH. Autnunas




HCTOPUYECKOMH
3BOJIIOLIMH.

JOTUKa W MaTeMaTuka. Poib ApuCTOTENsT B CTaHOBJICHUHU
TeopeTudeckoro  mplnuieHus. CpenHeBeKoBash Hayka, ee
B3aMMOCBA3b C Teosiorned.  CpelHEBEKOBbIE YHHBEPCUTETHI.
DJIEMEHTBI HAy4YHOI'O MOAX0AAa K MUPY B alIXMMHUH, aCTPOJIOTUH,
Marud. CTaHOBJIEHHWE ONBITHOM HAyKd B HOBOEBPOIIEHCKOMN
kyaeType: P. bakoHn, ¥ Oxkkam. [IpoGnema HayyHOro Meroaa B
tBopuectBe I'. Tamunes, @&. bokona, P. [ekapra.
Mexanuctuueckas kaptuHa mupa M. Herotona. Maremaruzanus

Hayku. @DOpMHpOBaHHME HayKH Kak HOpogecCHOHATHHON
JESTEIIBHOCTH. Bo3HukHOBEHNE JUCLIUILIMHAPHO
oprann3oBaHHOi Hayku. CraHoBieHHE U (OPMHPOBAHUE

TEXHUYCCKHX, COONUAJIBHBIX U TYMAHUTAPHEIX HAYK.

4.1.

IMIHUpHUYEcKoe U
TeopeTH4YecKoe
3HaHHUe.

HayuHoe 3HaHME Kak CJOXHas pa3BUBAIOLIAsCs CHUCTEMA.
OMIIUPUYECKUA M TEOPETUYECKUUA YPOBHHU, KPUTEPUU HUX
pasnuyenus. OCOOEHHOCTH 3MITUPUYECKOTO U TEOPETUYECKOTO
A3bIKka HayKd. CTPYKTYypa SMIIMPHUUECKOTO 3HaHUS. DKCIIEPUMEHT
u Habmonenue. CiydallHble U CHCTEMAaTHYECKHE HaOJIIOJICHUS.
OMIOMpUYECKHE 3aBUCUMOCTH M OMIMPUYECKUE  (PaKThI.
[Tpobnema TeopeTndecKkoil Harpy>KeHHOCTH (haKTa.

Crpyktypa  Teopermueckoro  3HaHus.  [lepBuuHble
TEOPETUYECKHEe MOJENM M 3aKoHbl. Pa3BuTas Teopus, ee
cTpykTypa. Teopernueckue MoJeNU Kak 3J€MEHT BHYTpEHHEH
OpraHu3aliiil TeOopHH. Pa3BepThIBaHME TEOpPHHM Kak MpOIecC
pewenus 3anad. [lapagurmaneheie oOpasibl pelieHus 3afad B
cocraBe Teopuu. MaTeMaTH3aIysi TEOPETHYESCKOT0 3HAHMSL.

4.2.

IIpodaema
OCHOBAaHHUIl HAYKH.

OcHOBaHMSI HAayKH M HX CTpyKTypa. Mneansl U HOpPMbI
UCCIICIOBAaHUS. U MX COLMOKYJIBTYpHBIH (yHIameHT. Cucrema
ujeajoB U HOPM Kak cXeMa MeToja jaeaTesnbHocTH. Hayunas
KapTHHA MUpa, ee ucTopuueckue GopMbl U PyHKIHMU (KapTUHA
MHUpa KaK OHTOJIOTHS, Kak (hopMa cHcTeMaTHU3allli 3HAHUS, Kak
uccienoBarenbekas mporpamma). DPuinocodckue OCHOBAHUS
Haykd. Ponb punocopckux uaei M NpUHIKIIOB B 0OOCHOBAHUU
Hay4yHOro 3HaHus. Ounocodckue uaen Kak IBPUCTUKA HAYYHOTO
noucka. dunocopckoe 000CHOBaAHME KaK YCIOBUE BKIFOUEHUS
HAYYHBIX 3HAaHUH B KyJIbTypy. JIOTHKa M METOIONOTHS HAYKH.
MeTo/1b1 HayYyHOI'0 IO3HAHUS M UX KJIacCU(UKaIHs.

5.1.

JuajieKTHKa HayKH
KaK npoiecc
MOPOKIEeHNS] HOBOT'O
3HaHHudA. MeXaHu3Mbl
Pa3BUTHS HAYKH.

HcTtopuueckass M3MEHYMBOCTh MEXaHU3MOB MOPOXKICHUS
HAy4yHOTro 3HaHMs. B3aumoaeicTBue OCHOBAaHWN HAayKH M OIbITa
KaK HayaJbHBIM JTall CTAHOBJIEHUS HOBOW JAMCLMILIMHBI.
@opMHpOBaHUE MEPBUYHBIX TEOPETUYECKUX MOJENEH U
3aKO0HOB. Poiib aHamoruii B reopernyeckoM noucke. I[Iponemypsr
00OCHOBaHMSA TEOPETHUYECKUX 3HAaHUH. B3auMoCBs3b JOTHKH
OTKPBITHUS W JIOTUKA 00OCHOBaHHUS. MeXaHU3Mbl pa3BUTHUS
HayuyHbIX NOHATHHA. CTaHOBJIEHHE PAa3BUTONM HAyYHOW TEOpHUHU.
Knaccuueckuili ¥ HeKJIacCHUYECKUH BapUaHTBl (OPMHUPOBAHUS
teopun. ['eHe3uc oOpasnoB pemenus 3aaad. [IpoGiemHbIe
cuTyauuu B Hayke. [lepepacTanue yacTHBIX 3a/1a4 B MPOOIJIEMBI.
Pa3BuTHE OCHOBaHMI HAYKH MO/ BIUSHUEM HOBBIX TEOPHUH.

6.1.

IHonsiTHe M CyHIHOCTH

B3anmopeiictBue TpaaMiuid W BO3HUKHOBEHHE HOBOTO

HAY4YHBIX 3HaHusA. HaydHble peBOMIOLMM Kak IEPECTPOMKAa OCHOBAHUMU
peBosouuii. Tunsl | Hayku.  [IpoOiembl  TUNONOTMM  HAYYHBIX  PEBOJIOLUH.
HAY4YHOMI BHyTpuaucuuniInHapHble  MEXaHU3Mbl HAYYHBIX PEBOJIIOLUN.




PallHOHAJIbHOCTH.

MG)KIII/ICL[I/IHJII/IHapHLIC B3aPIMOIIeI>’ICTBHH nu ((Hapa,Z[I/IFMaJII:HI:Ie
MPUBUBKW» Kak (PAKTOp PEBOJIIOIHMOHHBIX MPeoOpa3oBaHUK B
Hayke. COIMOKYJIBTYPHBIC MPEAMOCHUTKHA TI00ATBHBIX HAYYHBIX
peBommonuid. [IporHoctryeckas poib (GUIOCOPCKOrO 3HAHHMSL.
@dunocoust Kak TEHepalus KaTerOpUalIbHBIX  CTPYKTYP,
HEOOXOIMMBIX JUII OCBOEHHS HOBBIX THIIOB CHCTEMHBIX
0O0BEKTOB.

6.2.

Hayunble peBosionuu
U UX POJIb B
Pa3BUTHM HAYKH.

Hayunbie peBomonuu Kak TOYKHd Oudypkanuu B pa3BUTUU
3HaHudA. HenuuelHocTs pocta 3HaHuWi. CelleKTHBHAs poOJIb
KyJIbTYPHBIX TpaAWLIMA B BBIOOpE CTpaTeruii Hay4yHOTO
pazButus. [IpobOieMa mMOTEHIMATBLHO BO3MOXHBIX HCTOPHUI
Hayku. [7oOanbHble  PEBOJIOUMHM W TUIBI  HAYYHOHU
pauMoOHaIbHOCTH. McTropuueckass CcMeHa THUIOB HAyYHOU
palMOHAIBHOCTH: KJIacCUYeCKas, HEKJIaccu4yecKas,
IIOCTHEKJIACCUYECKAsl HayKa.

7.1.

Oco0ennocru
COBPEMEHHOI0 JTamna
Pa3BUTHS HAYKH.

I'naBHBIE XapaKTepUCTUKU COBPEMEHHOMU HayKH.
CoBpemennble mporecchl auddepeHnnanuy ¥ HWHTETpaluu
HayK. CBs3b AMCLUUIUIMHAPHBIX U MPOOJIEMHO OPUEHTUPOBAHHBIX
HCCIIE0BAHUN. OcBoenue CaMOpPa3BUBAIOLIUXCS
«CHHEPreTUYECKUX» CHCTEM M HOBBIE CTpPaTerMud HAy4YHOIO
IoucKka. Posb HENMHENHONM JWHAMUKM W CHHEPIETHKUA B
pasBUTHM COBPEMEHHBIX IPEACTaBIECHUN 00 HCTOPHUECKU
Pa3BUBAIOIIMUXCA CUCTEMax. [7100ambHBIN JBOJIIOIMOHU3M KaK
CHHTE3 3BOJIIOLIMOHHOIO U CUCTEMHOIO IMOJAXO0B. I 106anbHbIi
DBOJIIOLIMOHU3M M COBPEMEHHAas Hay4yHas KapTMHAa MHpa.
COnnxeHne HAEANOB €CTECTBEHHO-HAYYHOTO U  COLUAJIbHO-
I'YMAHUTAPHOIO ITO3HAHMSL.

7.2.

IHepcnekTuBBI
HAYYHO-
TEeXHUYECKOro
nporpecca. Hayka n
COHAJIbHBbIC
LHEHHOCTH

BxitoueHne conMangbHBIX LIEHHOCTEH B Ipoliecc BblOopa
CTpPaTeTHid MCCIEN0BATEIBbCKON JEATENbHOCTH. Pacmmpenue
sTOca Hayku. HoBble aTnueckue npoOieMbl Hayku B Hadane XXI
cronerusi. [IpoGiiemMa TyMaHUTapHOTO KOHTPOJIS B HayKe U
BBICOKMX  TEXHOJOIHMSX. OKOJOrmyeckas W  COLMaJIbHO-
TYMaHHUTapHas OKCIEPTH3a HAYYHO-TEXHUYECKHX IPOEKTOB.
Kpusuc wuneana I€HHOCTHO-HEHUTPAIBHOTO MCCIEIOBAHUS U
npoOeMa UACOIOTU3NPOBAHHOM HAYKH. DKOJIOTHYECKasl dTUKA U
ee punocodcekue ocHoBaHus. Punocopust pycckoro KocMu3ma u
yuenne B.M. Bepnaackoro o Ouocdepe, TtexHochepe u
Hoocgepe. [Ipobrembl KOTOTUYECKOW STUKA B COBPEMEHHOMU
sanmagnou  unocopun (b, Kammukor, O. Jleomonwsa, P.
AtTdunpm).

7.3.

Hayka B KyJabType
TEeXHOTeHHOM
HMBUJIH3ALUT

ITocTHekmaccnyeckas HayKa u W3MEHEHNE
MHUPOBO33PEHUYECKUX YCTAHOBOK TEXHOIN€HHOM IUBHIIM3ALUHU.
CuuentusMm u antucuueHTn3M. Hayka u mapanayka. [IpoGiema
00pbOBI ¢ JDKEHAYKOH B COBPEMEHHOM HAayYHOM COOOIIECTBE M
KpUTEpUU pa3JeleHusl HayKN U JDkeHayku. [louck HOBoro tumna
[UBWIN3ALMOHHOTO pa3BUTHSI M HOBble (QYHKLIUU HAyKH B
KyibType. HayuHnas panuoHanbHOCT, W mpoOiema jauaora
KyaeTyp. Poib Hayku B IIPpEONOJICHUUM  COBPEMEHHBIX
1100aJIbHBIX KPU3HCOB.

8.1.

dunocopckue
OCHOBaHUA
COLHAJIBHO-

®dunocodus kak WHTETpalbHas (GpopmMa HAyIHBIX 3HAHHM, B
TOM 4YHClie U 3HaHUU 00 oOmiecTBe, KyJIbType, HUCTOPUU U
gyenoBeke (Ilmaron, Apucrorens, Kant, ['erens, ['066¢, Jlokk u




TYMaHUTAPHOT O
3HaHMA.

np.). JloHaydHble, HEHay4yHble ¥ BHEHAaydHble 3HAHHUS 00
obmiecTBe, KyJabType, HUCTOpUM W deloBeke. DopmMupoBaHHE
HAay4YHBIX JUCHUIUIMH  COLUAJbHO-TYMAaHUTAPHOTO  IUKJIA.
ConMoKyIbTypHAS 00yCIIOBIICGHHOCTh JTUCITUATIITAHAPHOM
CTPYKTYpbl ~HAy4YHOTO 3HAHHUS: COLMOJOTUSA, SKOHOMHKA,
MOJIUTOJIOTHSA, KYJBTYpPOJIOTHSI KaK OTPAKECHHE B ITO3HAHHH
OTHOCHTEJIbHOM CaMOCTOSITEILHOCTH OTJIENBLHBIX chep
obmiectBa. 3aBucumocth CI'H 0T comuagpbHOro KOHTEKCTA:
KJIACCUYECKasl, HEKJIACCUYECKasi U OCTHEKJIACCUYECKasl HayKa.

8.2.

IIpodsema
B3aMMOCBSI3U
€CTeCTBEHHO-

HAYYHOI'0 U
COLUAIBHO-
TYMAHUTAPHOTO
3HAHUS

CxoxcTBa M OTIMYMA HAyK O NMPHUPOAE M HAayK 00 oOmiecTse:
COBpPEMEHHBIE TPAKTOBKH U 1pobsieMbl. OcoOeHHOCTH 00111ecTBa
U YEeIOBEKA, €ro KOMMYHHKAIMH M TyXOBHOH JKM3HH Kak
O00BEKTOB  MMO3HAHMA:  MHOrooOpasue,  HEMOBTOPSAEMOCTH,
YHUKaJIBHOCTB, CIIy4alHOCTb, H3MEHYMBOCTh. KoOHBepreHuus
€CTECTBEHHO-HAYYHOTO U COLMAIBbHO-TYMaHUTAPHOTO 3HAHHUS B
HeKJIacCH4YecKod Hayke. ['ymMaHW3anmuMs W TyMaHUTapU3aIus
COBPEMEHHOT'0 €CTECTBO3HAHUS. BO3MOXXHOCTh MPUMEHEHUSI
MaTeMaTUKd ¥ KOMIbIOTepHOro Monenupoanuss B CIH.
HayuHasi KapTiHa MUpa B COLIMAJIbHO-TYMaHUTAPHBIX HAYKaX

8.3.

Cy0beKT conuaJbHO-
TYMAHUTAPHOTO
MO3HAHUSA

NuauBuayanbHbli  CyOBEKT COLMATbHO-TYMaHUTApHOTO
Mo3HaHus. BKIIIOYEHHOCTh CO3HAHUSI CYyOBEKTa, €ro CHUCTEMBI
IEHHOCTe U HHTepecoB B 00BeKT wuccienoBanuss CI'H.
JluuynocTHOE HesBHOE 3HaHUE cyObekTa. MHauBUAyambHOE M
KOJJIEKTUBHOE 0OeCcCO3HATENIbHOE B TYMaHUTApHOM IO3HAHUU.
KonnextuBHbIA CyOBEKT COIMATBLHO-TYMAaHUTAPHOTO MO3HAHUSI.
HayuHnoe coo0111ecTBO Kak CyObEKT MO3HaHUSI.

9.1

IIpodseMa neHHOCTEH
B CI'H.

OneHoYHbIE CYXACHUS B HayKe © HEOOXOIUMOCTh
«UEHHOCTHOW HEUTPAIBHOCTU» B COLMAIBLHOM HCCIICIOBAHUM.
SIBHBIE U HesiBHBIE IIeHHOCTHBIE npeanocbuiku B CI'H. U. KanT:
JMAJIEKTUKA TEOPETUYECKOTO U MPAKTUUYECKOTO (HPAaBCTBEHHOTO)
pasyma. K. Ilonmep: mpuHUMINBI JIOTMKU COLIMAIBHBIX HAYK.
Ponp HayyHOM KapTUHBI MHpaA, CTUJIS HAYyYHOI'O IIO3HAHMS,
¢unocopckux KaTeropuil W MPUHIIMIIOB, TIPEICTABICHUM
3paBOrO CMBICIIA B UCCIIEN0BATEIBCKOM IPOLECCE COLUAIBHO-
TYMaHUTapHbIX HayK. BHeHayuHble KpUTEpHUM: TNPUHIUIIBI
KPacoTbl U IPOCTOTHI B COLMAIBHO-TYMaHUTAPHOM IIO3HAHUU.

9.2.

Ba:xueiimmne
KaTeropuu B
COIMAIBHO-
TYMAHUTAPHOM
MO3HAHNM.

Kuzup kak BakHEHIIas KaTeropusi Hayk o0 oOIIecTBe U
kynbType (A. beprcon, B. J[lunpteit, dunocodckas
anTponosorus). Mcropust — ogHa u3 GopM mposiBIEHUS KU3HU,
00BEKTHBALIUS JKU3HU BO BPEMEHHU, HUKOTJAa HE 3aBeplIacMoe
nenoe (I'. 3ummens, O. Hnenrnep, 3. I'yccepnb u ap.).Bpewms,
IIPOCTPAHCTBO, XPOHOTOII B COLMAIBHOM M TI'yMaHHUTapHOM
3HaHWU. Pa3nuume BpemMeHM Kak mapamerpa (pU3UUECKUX
COOBITHI U BpEMEHU KaK OOIIEro yCIOBHUS U MEPbl CTAHOBIICHUS
yesoBeyeckoro ObITUs. OOBEKTUBHOE U CYOBEKTHMBHOE BPEMS.
ConuanbHoe u KYJIbTYPHO-UCTOPHUECKOE BpeMS.
[lepeocMmbicieHne KaTeropuid MNPOCTPAHCTBA U BPEMEHU B
rymanutapHoM koHtekcre (M.M. baxtun). [Tonstue xponoron
KaK KOHKPETHOE €IUHCTBO MPOCTPAHCTBEHHO-BPEMEHHBIX
XAapaKTEPUCTHK.

10.1.

KoMMyHHKaTHBHOCTH
B COLMAJIBHO-

PoxneHnne 3HaHUSA B TPOILECCE B3aMMOJCHCTBHS YYEHBIX.
OOmeHne  y4YeHbIX KaK  YCIOBHE HOBOTO  COILIMAJIBHO-




TYMaHUTAPHbIX
HayKax

TYMaHUTApHOTO 3HAHUSL U BBIPAKEHHE COLUOKYJIbTYPHOMI
NPUPOJABl  HAY4YHOrO  MO3HaHWsA. HaydHble  KOHBEHUIHH
(cormamieHusi, JIOTOBOPEHHOCTH) KakK HEOOXOJUMOCTh U
CJ€ICTBME KOMMYHHMKAaTUBHOW MPUPOABI MMO3HaHUS. MopasbHas
OTBETCTBEHHOCTh ~ yYYEHOIO 32  BBEJICHUE  KOHBEHIIUH.
WNHpokTpuHanus — BHEIAPEHUE, PaCPOCTPAHEHUE U «BHYLLICHUE
KaKou-1100 JOKTPHUHBI KaK OZHO nu3 CJIEACTBHI
KOMMYHHUKAaTUBHOCTH HAYyKH.

10.2.

IIpo6iema UCTHHBI B
COLUABHO-
TYMAHUTAPHBIX
HayKax

[IpoGiieMa HWCTUHBI B COLMAIBHO-TYMaHUTAPHBIX HAyKaXx.
PanmonansHoe, 00bekTHBHOE, McTHHHOEe B CI'H. Knaccuueckas
u HEKJIacCu4uecKas KOHLCIILAHN HCTUHBI B CI'H.
OK3UCTCHIIMAJIbHAS KOHLENIUs HCTHHBL. OOBEKTHBHOCTB,
a0COJIIOTHOCTb, OTHOCHUTEJIBHOCTh W KOHKPETHOCTh HWCTHUHBI.
COOTHOIIICHHE WCTHUHBI M 3a01yXIEHUS, WCTHHBI U TIPABJIbI.
Kpurepun uctunel. IlnropanusM MHEHUNH U OTBETCTBEHHOCTH
CIICIIMAJIMCTOB 32 pelIeHre HayyHbIX mpobaem CI'H.

11.1.

IIpodaema
00BSICHEHHUS,
NMOHUMAHHUSA U
HHTEPNpPEeTANNHU B
CIrH

OObsicHeHne " IMOHUMaHHUE KakK CIEACTBHE
KOMMYHHKAaTUBHOCTH Hayku. [Ipupoma u Tumbl OOBSICHEHHIA.
OO0bsicaenne — GyHKIUSA Teopur. [loHMMaHNe B TYMaHUTAPHBIX
Haykax.. [lonarue repmeneBtuku (B. dunbteit, ['.-I'. ['anamep).
Cnemnuduka nonnmanus. ['epMeHeBTHKA — HayKa O TTOHUMaHUH
W UHTEpIpeTaluu TekcTa. TeKcT kak ocobas peajbHOCTh U
«EIMHMIA» METOAOJOTMYECKOr0 M CEMaHTHYECKOIO aHalu3a
COIIMAIbHO-TYMaHUTAPHOTO 3HAHMS. SI3BIK W SI3BIKOBAasi KapTHHA
mupa. HHTepnperanus Kak IpPUAAHUE CMBICIOB, 3HAYECHHUU
BBICKA3bIBAaHUSIM, TEKCTaM, SBIEHUSM M  COOBITUAM  —
oOuieHayyHblii MeTOJ] M 0a3oBas omnepauus COLMAIBHO-
TYMaHUTapHOTO  mo3HaHusA.  [Ipobrmema  «ucTOpHYECKOH
JUCTaHIMM», «BpeMeHHoro otcrosHus» (I'.-I. Tamamep) B
UHTEpIpeTanuu 1 NoHuMaHuu. OObSCHEHHWE W TMOHUMaHHE B
COLMOJIOTHH, MUCTOPUYECKOH, DKOHOMHYECKOHM W FOPHUIANYECKON
HayKaX, ICUXOJIOTHH, (DUIOJIOTHH, KYJIbTYPOJIOTHH.

11.2.

B3aumocss3b Bepbl,
COMHEHHS ¥ 3HAHUSA B
CIr'H

Bepa u 3HaHMe, JIOCTOBEpPHOCT U  COMHEHHE,
YKOPEHEHHOCTh Bephl Kak «hopMbl xu3am» (I1. Butrenmreiin) B
JOTIOHSATUHHBIX CTPYKTypax. JlManmekTwka Bepbl W COMHCHHSL.
«BcTpoeHHOCTE» CYyOBEKTHBHOM Bepbl BO BCE IPOLECCHI
MO3HAHUS M JKU3HENEATENbHOCTH, CKPBITBINA, JIaTEHTHBIN
XapakTep BEPOBAHUU KaK HMIUPHUUYECKUX TPEACTaBICHUN U
cyxkaeHnil. KoHCTpyKTHUBHAs pojb BEpbl KaK YCIOBUS «OBITHS
cpenu monei» (II. Burtrenmreiin). Bepa u BepoBaHus —
o0s3aTeNnbHble KOMIIOHEHTHI U OCHOBaHUS IMYHOCTHOTO 3HAHUS,
pe3yJIbTaT  CEHCOPHBIX IMPOLECCOB, COLMAIBHOIO  OIIBITA,
«00pa3loB» U YCTaHOBOK, alpoOUPOBAHHBIX B KyJbType. Bepa u
ucTuHa. PasHpie TUNBl O0OCHOBaHWS Bepbl M  3HAHUAL
«Dunmocodckass Bepa» Kak Bepa Mbicisamero demoBeka (K.
Scnepc).

12.1.

. BzaumocBa3b
CONMAJIBHBIX U
TYMAHHTAPHBIX HAYK

HaTypaJ'II/ICTI/I'-IeCKaSI u AHTHUHATYpaJIUCTHYICCKAaA
MCCIIeIOBATENLCKHUE TPOTPAMMBbI, UX OOIIEHAyYHOE 3HAYEHUE U
pOJIb B COIMAJIbHBIX HayKax (COLMOJOTHH, HCTOPUYECKOM,
DKOHOMHUYECKOHW,  IOPUAMYECKOM  HayKaX,  ICHXOJIOTHH,
bunonoruw, KYJbTYpPOJIOTHH). [Ipobmema  pasnmeneHus
COLIMANILHBIX ¥ TYMAHUTAPHBIX HAyK (MO MpeaMeTy, MO0 METOMY,




no NpeaAMeTy u METoAy OJHOBPEMCHHO, IO UCCIICAOBATCIILCKUM
nporpamMmam). MeToapl cOLMaibHBIX W TYMaHUTAPHBIX HayK.
Buenayunoe conuanbHoe 3HaHue. OTIMYHME COIMAIBHBIX W
TYMaHUTapHbIX HayK OT BHEHAYYHOI'O 3HAHHS B JKCIEPTHU3aX
COLMAJIBHBIX POEKTOB U IIPOrpaMM.

12.2.

JAucnunimHapHas
CTPYKTYypa
COLUAIBHO-
TYMAHUTAPHOTO
3HAHUSA

JucuumimHapHas CTPYKTypa COLMaIbHO-TYMaHUTapHOIO
3HAHUS M MEXKAMCUUIUIMHAPHBIC HCCIeA0BaHUs. V3MeHeHus
nucuurinHapHo ctpyktypbl CI'H, cnoxkuBmieiics B XIX B.
CMeHa MUIUpPYIOMKX AUCUUIUINH, MOSBICHHE HOBBIX oOjacTeit
uccienoBanus. Bospacranue ponu 3HaHUS B O0IIECTBe.
Konnenmus  «OOmecTBa 3HaHMs». 3HAYEHHE ONEPEKAIOIINX
COLIMAJILHBIX MUCCIIEIOBAHMM JIsl pEHICHUS COIMANIbHBIX MTPOoOiieM
U TIPEIOTBPAIICHHUS COITMATIbHBIX PHCKOB.

5. TPYAJOEMKOCTb JUCIUITJINHBI

OO1ast TPyA0EMKOCTD AUCIUILUIMHBL: 5 3a4€THBIX eIuHUIL, 180 yacos.
dopma NpoMeKyTOUHON aTTeCTalluu: 3aueT (2 cemecTp), IK3aMeH (3 cemecTp)




Annomavusn pabouei npozpammol
oucyuniaunsl Opeanu3zayus u cOnPoBo}cOeHue OnbIMHO-KOHCHMPYKMODPCKUX

pazpadomox

1. LEJb U 3AJAYU OCBOEHUS YYEBHOM JUCLUIIJINHBI
Iean:
JIaTh TIPEJICTABICHUS O OpPraHW3aIMsl W BBINIOJIHCHHE HAyYHO-HUCCIEAOBATEIIBCKUX MU OIMBITHO-

KOHCTPYKTOPCKUX padoT.

3agaun:

° O3HaKOMUTCS ¢ 0OIMMHU TPEOOBAHUAMHU K OpraHu3anuu 1 BeinojgHeHno OKP.

° O3HaKOMUTCS C TTOPSIKOM ITOJATOTOBKH TeXHUUYecKoro 3aaanus Ha OKP.

° O3HaKOMHTCS c obecrieueHueEM HAy4YHO-HUCCIIEA0BATEIIbCKUX u OITBITHO-

KOHCTPYKTOPCKHX paboT

2. MECTO JUCHIUIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHHI/IHB. OTHOCHUTCA K 0053aTEJIbHOM YacTH. I[I/ICI_[I/IHJ'II/IHa BXOIUT B MOAYJIb «Meronmonorus

UCCIICIOBAaHMS B (PU3HUKE»», SBIAETCS 00s3aTEIHLHON B 3 ceMecTpe.

HSy‘leHI/IC JUCHHUINIMHBI OIIMPACTCA Ha 3HAHUA o6yqafoumxc;[, MOJIYUCHHBIC B XO/€
OCBOCHUA AUCHUIIINH MGTOI[OJIOFI/ISI n MCTOAbI HAYYHBIX I/ICCJIG[[OBaHI/Iﬁ B (i)I/IBI/IKe,
OpFaHI/ISaHI/IH HAayYHbIX HCCHCHOB&HHﬁ.

3. INTAHUPYEMBIE PE3YJbTATHBI OBYUYEHUS 11O JTUCHUIIJIMHE

Komnemenyuu odyuarowezoca, popmupyemoie 6 pesyibmame 0C60CHUAL OUCYUNTIUH DL
VYK-1 Cnoco0OeH oCylecTBISITh KPUTHUYECKHM aHalu3 MpoOJEMHBIX CUTyalluid Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEUCTBUI
YK-2 Cnoco0eH ynpaBisiTh MTPOSKTOM Ha BCEX ATAIaX €ro )KM3HEHHOTO ITUKIIA
YK-6 CnocobeH ompeaensTb U peaau30BbIBATb NMPHUOPUTETHl COOCTBEHHOM NESATETBbHOCTH U
CITIOCOOBI €€ COBEPIICHCTBOBAHHSI HA OCHOBE CAMOOIICHKH
OIIK-2 Cnocoben B cdepe cBoed MpohecCHOHATBHONW JeATeNbHOCTH OpraHUW30BbIBATh
CaMOCTOSITENIbHYI0O M KOJUIGKTHBHYIO HAYYHO-HCCJIEIOBATENBCKYIO NEATEIBHOCTh ISl MOWCKA,
BbIpPaOOTKH U MPUHATHS pelICHUH B 001acTH (PU3HKH;
OI1IK-3 CnocobOeH npuMeHsTh 3HaHUS B 007acTH HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIOIBH30BaTh
COBpPEMEHHbIE KOMIBIOTEPHbIE CETH, MPOTrpaMMHBIE MPOIYKTHI M PECypchl MH(POPMALMOHHO-
TeleKOMMYyHUKalnoHHON cetu "WHtepHer" (nanee - cerb "MHTepHer") st pemieHus 3agad
npo¢eCCHOHATIBHON NIeATEIbHOCTH, B TOM YMCJIE HAXOAALIMXCS 3a MpenenaMu MpoQpHIbHON
MIOJITOTOBKH
OIIK-4 Crocoben ormpenensats cdepy BHEIAPEHHUs pe3ydbTaToB HAYyYHBIX HCCIEIOBAaHUN B
obyactu cBoel mpoecCHOHATbHON ACSTENHHOCTH

B pe3yabTare u3ydyeHus JMCHUIIMHBI 00Y4YaKOIMICS 10JKEH:

3HATbD:

® MCTOHOJIOTUIO VYIIPABJICHUA KAaYCCTBOM XHMHYCCKOTO aHajiW3a B OpraHu3alvuu u
COIIPOBOKACHUHN OIBITHO-KOHCTPYKTOPCKUX pa3pa60T01<

® TIOJIOXKCHHA COBpeMeHHOﬁ TCOPHU PpaA3JIMYHBIX MCTOHNOB aHalin3a W HCCICAOBAHUA,
0COOEHHOCTH HpO6OHO,Z[1"OTOBKI/I, q)HSquCKHe BCJIMYHHBI U €AMHUIBI UX U3MCPCHU.



ITOJIOKCHHU A COBpeMeHHOﬁ TCOPHU PpaA3JIMYHBIX MCTOHOB aHAJIM3a M HCCICAOBAHUA,
0COOEHHOCTHU HpO60HOI[FOTOBKI/I, (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI U CAMHUIBI UX U3MCPCHUS.

YMETb:

-pa3paboTaTh MPOTrpaMMy H OCHOBHBIC JTambl pa3pabOTKH W BHEIPCHHS CHUCTEMBI
MEHEI)KMEHTA KaueCcTBa Ha MPeIpUITUN (OPTaHU3aluN).
MPOBOAUTH OPTraHU3AIUIO U COIIPOBOXKICHUN ONBITHO-KOHCTPYKTOPCKHUX Pa3pabOoToK.

IPOBOJUTH IKCIIEPUMEHTAIbHBIE HCCIIEJOBAHNUS, padOTaTh HA HAYYHOH ammapaType, IPUMEHSTh
OCHOBHbBIC 3aKOHBI XUMHHU TPH OOCYXICHHUU IOJYYCHHBIX PE3yJIbTAaTOB, O(QOPMHUTH OTHYET O
BBITIOJTHEHHOH padore.

UCTOYHUKMA WHPOpPMAIIMM UM CHOCOOBI M CpPEACTBA €€ TMONyYCHHUs, XPAHCHUS W
nepepadoTKu

BJAJAETD:

METOJMKOM COCTAaBJIEHHUS IUJIAHOB, NPOrpaMM, HAyYHbIX IPOEKTOB U JPYTHUX
JUPEKTUBHBIX  JIOKYMEHTOB B  OpraHu3allid ¥  COIPOBOXJEHHUU  OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK

METOJI0NIOTHEN BBIOOpAa MeEToJla aHajdu3a, WMETh HAaBBIKM €ro MPUMEHEHUs MpHu
BBITIOJIHEHUH 3KCIIEPUMEHTA.

HaBBIKAMH OIHMCAHUS TOJYYCHHBIX PE3YJbTaTOB M TUIAHMUPOBAHUS HX MPUMEHEHHUS B
OpraHU3aIu U COMPOBOXKICHUH OMBITHO-KOHCTPYKTOPCKUX pa3padOTOK.

CUCTCMHBIMH MCTOAAMHU YIIPABJICHUS 3aTpaTaMU Ha Ka4€CTBO

4. COJIEP)KAHUE YYEBHOM JUCIIUIIJIMHbI
(Heobdx00umo ykazamep 0CHOGHbBlE OUOAKMUYECKUE eOUHUYbL)

TemaTuka Jekuui TemaTuka ceMuHApCKHUX padoT

Opranuzanys 1 BEIIIOJIHEHHE HAy4HO- 1.0cHoBHBIe oHATHUS B 0b6nactu HUOKP.
HCCIIE0BATENIBCKUX U OIBITHO- 2. Onpenenennst HUOKP B 3akoHOmaTenbcTBE

KOHCTPYKTOPCKHX padoT Poccuiickoii denepanuy 1 HOPMaTUBHO-

TEXHUUYECKOH TOKYMEHTAIINH.

3. 3aKOHOAATENBHOE PETYINPOBAHHE

B3aMMOOTHOLIEHUH B HAyYHO! U HAyYHO-

TEXHUYECKOH EATEIbHOCTH.

4. ¢ (TPOIyKIIHH).

OCHOBBI TUTAHUPOBAHUSI U YITPaBJICHUS 1. Texanueckoe 3aganue nHa HUP.

Hay41HO-MCCJICAOBATC/IbCKMMU 1 OTBITHO- | [[;1aHMpOBaHNE U YIIPABJIICHUE BBIITOITHEHUEM

KOHCTPYKTOPCKUMU paboTamMu HUP.

2 Otuer o HUP.Ilpuemka 3ranos HMP u HUP B
LEJIOM.

U OTIBITHO-KOHCTPYKTOPCKUMHU paboTamMu

3. O0mme TpeOboBaHMs K OpTraHU3alUHU H
peinosiHeHno OKP. Texuudeckoe 3aanue Ha
OKP.

4. Boinonnenue npoekTHbIx ctaguii OKP.

Pa3zpabotka PK/I. ictibiTanus ONBITHRIX




o0pa3ioB u3aenuit (mpoaykiuu). [loaroroska u
OCBOEHHE MPOU3BOJICTBA (IOCTAHOBKA HA
MIPOU3BOJICTBO) MPOAYKIIHH.

ObecneueHre HayYHO-HCCIEI0BATEIbCKIX
U OIBITHO- KOHCTPYKTOPCKUX padboT

1.Pecypcuoe obecrieuenue HUOKP.
®unancosle pecypcbt HUOKP.

3. MarepuaibHO-TEXHUYECKUE U
texHonorundeckue pecypcsl HUOKP.

4. Yenoseueckue (Tpynossie) pecypcst HUOKP.
3. Uudopmanmonnsie pecypcst HUOKP.
[IpaBoBOE, HOPMATHBHO-METOANYECKOE U
Metposioruueckoe ooecneuenre HUOKP.

4. HopMaTUBHO-TIPaBOBOE PETyJIMPOBAHUE
nesitensHocTH B o0mactu HUOKP . TpeboBanus
K MeTposioruaeckomy oodecrieuennto HOKP

5. TPYAJOEMKOCTDb JUCHUITJIMHBI
OO1ast TPyA0EMKOCTD AUCIUILIMHBL: 2 3a4€THBIX €IMHUII, 72 4acoB.
®dopma NpoMeXyTOUHOU arTecTanuu: 3a4€T (3 cemecTp)




Annomayusn padoueii npozpammol
oucyunaunvl Komnvromepnoe mooenuposanue 8 (puzuueckux uccie008aHuax

1. HEJIb U 3AJJAYU OCBOEHMU S YYEBHOM JUCIHUIIJINHBI
Hean:
I/IsyquHe KOMITBIOTCPHBIX TCXHOJIOT UU U MOACIIMPOBAHUA B aHAJINTUYECKON XUMHUHU.

3agaun:
o Co3nanue mpencTaBiIeHUN 00 aKTyaJbHBIX MPOOJIEMax pPa3BUTHUA XEMOMH(OPMATHKH,
HaMpaBJICHUAX MCIIOIB30BAaHMS HHPOPMALMOHHBIX TEXHOJIOTHH 1151 9P PEKTUBHON OpraHU3aIH
IPOM3BOJICTBEHHOMN U HAy4YHO-UCCIIE0BATENILCKOM IEATEIbHOCTH;
. ®opMupoBaHUE YMEHHUI TOWCKA, OpPraHW3allMH, MEPBUYHONW OOpabOTKH, aHaIM3a M
NpPEJCTAaBICHU XUMHUYECKOW MH(OpMamuu C  HCIOJIBb30BaHUEM  CIIELUAIN3UPOBAHHOIO
POrPaMMHOTO O0OCCIICUCHUS;
o BbipaboTka HaBBIKOB OCMBICIEHHOH paboThl ¢ Haubojee BaXHBIMU OHJIAHHOBBIMU
MH(OPMaLIMOHHBIMU PECYPCAMU U MIOMCKOBBIMH UHCTPYMEHTaMHU;
o OcBoeHMM  CHELHMATU3UPOBAHHBIX  CPEACTB  KOHCTPYMPOBAaHHUS,  BHM3YyalM3alluu
XUMHUUYECKHUX CTPYKTYp U
o IIporuosupoBanue (HU3MKO-XUMHUYECKUX I1apaMeTpOB, OOHAPYKEHHs CIEKTPAJIbHBIX
XapaKTePUCTUK XUMUYECKUX OOBEKTOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHJ'II/IHB. OTHOCHUTCA K 00513aTEJIbHOM YacTH. [[I/ICI_[I/IHJ'II/IHa BXOOUT B MOAYJIb «Meronmonorus

UCCIIEIOBaHMS B (PU3HKE», ABIISIETCS 0053aTENBbHOM B 4 cemecTpe.

I/I3y‘{eHI/IC JAUCHUIIJIMHBI OIMUPACTCA Ha 3HAHUA 06yqafonmxc;1, MOJIYUCHHBIC B XOI€
OCBOCHU JUCIUIIIINH

3. INTAHUPYEMBIE PE3YJbTATbHI OBYUYEHUS 1O AUCHUIIJINHE

Komnemenyuu odyuaiowezoca, popmupyemoie ¢ pe3yivmame 0C60CHUA OUCYUNTIUH B
VYK-1 CnocoGeH ocymecTBIsATh KPUTHYECKHHM aHanu3 NpoOJeMHBIX CHUTyallMii Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIpadaThIBaTh CTPATETUIO JEHCTBHIM
OIIK-3 CriocobeH mpUMeHATh 3HaHUA B 007acTH HH(POPMALMOHHBIX TEXHOJIOTU, UCIIOIB30BaTh
COBPEMEHHBIE KOMIIBIOTEPHBIE CETH, MPOrPaMMHBIE MPOIYKThl U pecypchl MH(OpPMAlMOHHO-
TeJIeKOMMYHUKalMoHHON cetu "WHTtepHer" (manee - cerb "MHTepHeT") /Ui perieHus 3aaad
npoecCHOHANBHOM JEATENIbHOCTH, B TOM YHCJIE€ HAXOIALIMXCA 3a MpeaeraamMu NpopuiIbHON
MIOATOTOBKH

B pesyabTare nzyueHus JMCUMIJIMHBI 00yYAIOUIUICS J0JIKEH:

3HATD:
® - IPUHIIMIIBI HCTIOIH30BAHMS CYIIECTBYIOIINX U Pa3pabOTKH HOBBIX METOIUK MOTyYEHUS
Y XapaKTepHU3alliy BEIIECTB U MaTEPUAJIOB JIJIsl U3YUYEHUSI KOMITBIOTEPHBIX TEXHOJIOTHUN U
MOJICIIUPOBAHUSA
e 3HaeT coBpeMEeHHOE 000pyA0BaHUE, MPOTPaMMHOE o0ecrieueHre U MpodeCCHOHATbHBIS
0a3bl TAHHBIX JJIS U3YUEHUS KOMITBIOTEPHBIX TEXHOJOTUN U MOJCIIUPOBAHUS B

aHAJUTUYECKON XUMUHU
YMETb:

e VYMeeT UCTOIb30BaTh CYIIECTBYIONINE METOANKY MOTYUEHUS U XapaKTepu3aluu
BECIICCTB U MATCPUAJIOB AJId U3YUCHUA KOMIIBIOTCPHBIX TEXHOJIOTHH U MOACITUPOBAHUA
e BBIOMpaATh HEOOXOAMMOE 00OPYAOBaHKE, MPOTPAMMHOE oOecrieueHre u



npodeccuoHanbHble 0a3bl JAaHHBIX 715 U3YUYEHUSI KOMIBIOTEPHBIX TEXHOJIOTHH U
MOJICTTUPOBAHUS B AHATUTUIECKOU XHUMHH

BJAJETD:

HABbIKAMHU Pa3pa0OTKH HOBBIX METOJIUK ISl U3YyYEHHUS KOMIBIOTEPHBIX TEXHOJOTHH U
MOJICJIUPOBAHUS

HABBIKAMU MPUMEHEHHS COBPEMEHHOTO O0OpYIOBaHUS, MPOTPAMMHOIO OOECIICUCHUS H
npodeccHoHaNbHBIX 0a3 MaHHBIX Ui HM3yYEHUS KOMIBIOTEPHBIX TEXHOJIOTHHA U
MOJICJTUPOBAHUS B AaHATUTUYECKON XUMHUH .
4. COAEP’) KAHUE YYEBHOU JUCIUIIJIMHBI
(Heobx00umo ykazamop 0CHOGHbBlE OUOAKMUYECKUE eOUHUbL)
KommbrorepHoe MoienpoBanne B GU3HUESCKUX UCCICTOBAHUAX
MoaenupoBaHue, BU3yalIn3alus , KBAHTOB MEXaHHUYECKHUE PaCUEThI
5. TPYAOEMKOCTbB JUCIHUIIJINHBI

OO1ast TPyA0EMKOCTD AUCIUILIMHBL: 2 3a4€THBIC €MHUIIBI, 724aca.
dopma NPOMEKYTOUHOM aTTecTaluu: 3a4€T (4 cemecTp)



Annomayusn padoueii npozpammol
oucyunaunvt Hnocmpannulii a3vlK 6 chepe npogheccuonanvnoil

KoOmmyrnukauuu

1. HEJIb M BAJJAYY OCBOEHUSI YYEBHOM JUCIUIIIVHBI

Hean:

OCHOBHOH IIeIbI0 OCBOEHUSI yueOHOW mucuuiuinHbl «HOCTpaHHBIN S3BIK B cdepe
npoeCCHOHATBHON KOMMYHHUKALUW» SBJISIETCS TOBBILIEHHE HMCXOJHOIO YPOBHS BIIAJCHUA
MHOCTPaHHBIM SI3bIKOM, TOCTUTHYTOI'O Ha IpeblAyIlel cTyneHn o0pa3oBaHus (OakanaBpuarte),
U OBJAJEHUE CTYJCHTaMH HEOOXOIUMBIM M JIOCTAaTOYHBIM YPOBHEM KOMMYHHUKATHBHOU
KOMIIETEHIIUM Ul DPELICHUs COLMAJIbHO-KOMMYHUKATHUBHBIX 3aJad B PA3JIMYHBIX 0O0IACTAX
Ipo(hecCHOHANIBHON 1 HAY4YHOM JAEATEIbHOCTU NpHU OOIIEHUHU C 3apyOeXHbIMU NapTHEpaMH, a

TaKoKe IS JaJbHEHIIero caMooOpa3oBaHus.

3agauu:
W3y4yeHne nHOCTPAHHOTO s3bIKA MMPU3BAHO OOECIICUUTH:

— TIOBBILUIEHHE YPOBHS yueOHONH aBTOHOMUH, CIIOCOOHOCTH K caMOOOPa30BaHHUIO;

— pPa3BUTHE KOTHUTUBHBIX U UCCIIEI0BATEIbCKUX YMEHUI;

— pasBuTHe HH(OPMAIIMOHHOHN KYJIBTYPHI,

— pacuMpeHue Kpyro3opa H MoBbIIIeHHE 00IIeH KyIbTYphl CTY/ICHTOB;

— BOCIHTAaHHE TOJEPAHTHOCTH M YBAKEHUS K JYXOBHBIM LEHHOCTSIM pa3HbIX CTpaH M
HapoJIOB;

— (opmupoBanue npopecCuOHAIPHOW KOMMYHHKATHBHOW KOMIIETEHIIMM Ha AHTJIUHCKOM
A3BIKE.

2. MECTO JUCIHMIIJIMHBI B CTPYKTYPE OIIOII
JucuumimHa OTHOCUTCS K  oO0si3aTenbHOM yacTu. JlucuuruiMHa BXOAWT B MOJYJIb

«IIpodeccronanbHass KOMMyHHUKaIUA», SBISETCA 00s3aTeabHONB 1 1 2cemecTpe.

3. IIIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA 11O JUCIHUIIJIMHE
Komnemenyuu odyuarowezocs, popmupyemoie ¢ pe3yipmame 0C60€HUA OUCUUNTUH DL
YK-4 CnocobGeH mpuMEHSTh COBpPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJOTHMH, B TOM YHUCIE Ha
WHOCTPaHHOM(BIX) sI3bIKe(ax), IS aKaIeMHUYECKOT0 ¥ MPO()ECCHOHATFHOTO B3aUMOICUCTBUS
YK-5 CnocobGen ananu3upoBaTh W YYHUTHIBaTh pa3sHoOOOpazue KyJdbTyp B Ipoliecce
MEXKYJIBTYPHOTO B3aUMOICUCTBUS
B pe3yabTare udydeHusi AUCHUIIMHBI 00YYAKOIIHICSH JOIAKEH:

3HATbD:
L4 (I)OHCTH‘ICCKI/IG, JICKCUYCCKUC U T'paMMAaTHYCCKUC ABJICHUSA, IPEAYCMOTPCHHBIC

mnpor paMMOﬁ Kypca;, CTUIIMCTHUYCCKUC U COLITUOKYJIbTYPHBIC 0COOEHHOCTHU HU3y4acMOro
HHOCTPAHHOTI'O A3bIKA,

MOCTPOCHNE KOPPEKTHOM YCTHON M MUCbMEHHOM pedH B paMKax NMpoQeccCHOHaNIbHON TEMATUKHI
Ha PYCCKOM U MHOCTPAHHBIX S3bIKAX;
e  BUJBI MYOJUYHOM peun, ee KOMIIO3UIIHIO;



CIIOCOOHOCTH BECTH JTMAJIOT, IEPENUCKY, IEPErOBOPhI HA HHOCTPAHHOM SI3bIKE B paMKaX YPOBHS

MOCTAaBJICHHBIX 3214 ISl PELICHUs TPOPEeCCHOHATIBHBIX BOIIPOCOB;
YMETb:

e cBOOOJHO U MPABHIBHO O(hOPMIISITH BhICKA3bIBaHMUs; HCIIOIb30BATh JIEKCUKY,
PelyCMOTPEHHYIO TPOrpaMMOii Kypca B IMaIOr14ecKoi 1 MOHOJIOTUYECKOM peun;
(boHEeTHYECKH, THTOHAIMOHHO IPaMOTHO 0(OPMIISITH pedb; BBIOUPATh BEpHbIE
rpaMMaTH4YeCcKUe MOJENd, padoTaTh C TEKCTOM, OTJENSITh OCHOBHYIO HH(OPMAIUIO OT
BTOPOCTETIEHHOM, CUCTEMaTHU3UPOBATH €€;

e CcBOOOJHO U MTPABWJIBHO TOBOPUTH HA HHOCTPAHHOM SI3BIKE Ha OOIIECTBEHHO-
MOJIMTUYECKHE, CIICITUAIBHBIC U OBITOBBIC TEMBI B PA3IMUHBIX CUTYAIUSIX OOIICHUS,
BecTH Oecefly, y4acTBOBATh B IUCKYCCUU B HOPMAIILHOM TE€MIIE C COOJIIOICHUEM
(OHETUYECKUX, MHTOHALIMOHHBIX U JPYTUX HOPM HHOCTPAHHOTO SI3bIKA

BJIAJIETb:

® BBIPAKEHUS CEMAHTUYECKOM, KOMMYHUKATUBHOM UM CTPYKTYpHOH IPEEMCTBEHHOCTHU
MEXIy YacTSIMU BBICKA3bIBAaHUS — KOMIIO3MIIMOHHBIMHU AJIEMEHTaMHU TEKCTa (BBEICHUE,
OCHOBHasl 4acTh, 3aKJIFOUCHHUE), CBEPX(PPa30BBIMHU CAMHCTBAMH, IIPEITIOKCHHAMHU.

e BCEMHU BHJAMH PEUEBOU JIEATEIHHOCTH Ha M3yYaeMbIX MHOCTPAHHBIX SI3BIKAX B 00BEME,
HEOOXOAMMOM Il OOeCredYeHUs] OCHOBHOW NPO(PECCHOHATILHON JESITEIIbHOCTH B
COOTBETCTBHUH C OCHOBHOHM (yHZaMEHTATbHOW, NPOPECCHOHATHHONH M CIIEIUAIbHON
HOArOTOBKOU

4. COJIEP)KAHUE YYEBHOM JUCHOUILTAHBI
(neobdx00umo ykazamp 0CHOGHbBIE OUOAKMUYECKUE eOUHUYbL)
Pa3gen 1. Unit 1. The Verb
Tema 1. The Tenses in comparison. The Present Continuous and Present Indefinite (Simple). The

Past Continuous and Past Indefinite (Simple)

Inan:

Article 1

Activity 1

1. Pick up new words from the article and learn them.

2. Practise reading and translating the article.

3. Do ex. 12, p. 32, ex. 20, p. 36 (3neck u nanee - [Ipo3znosa T.10. English Grammar: Reference and

Practice. — Cn6., 2005) — “The Verb”.
Tema 2. The Tenses in comparison. The Present Perfect and Past Indefinite (Simple). The Present
Continuous and Present Perfect Continuous.

Ilnan:

Activity 2

1. Doex. 17, p. 48, ex. 5, p. 62 — “The Verb”.
2. Practise the following patterns:

1) At the beginning of the article the author describes... . The article begins with the description of

2) Then the author passes on to... . For example, ... . The author agrees that ... .
3) In conclusion the author describes / says that ... . In my opinion, ... .

Tema 3 The Tenses in comparison. The Present Perfect and Present Perfect Continuous. The Past
Continuous and Past Perfect Continuous

Ilnan:

Article 2

Activity 1

1. Pick up new words from the article and learn them.



2. Practise reading and translating the article.

3. Doex. 17, p. 48, ex. 5, p. 62 — “The Verb”.

Pasnea 2. Unit 2. Modal verbs

Tema 1. Can: strong doubt or astonishment. Strong doubt about negative statements. May:
uncertainty, supposition implying strong doubt. Must: probability or supposition bordering on
assurance, almost a conviction.

ILnan:

Activity 2

1. Doex. 7, p. 142, ex. 1, p. 146, ex. 11, p. 152 — “Modal Verbs”.

2. Practise the following patterns:

1) At the beginning of the article the author depicts ... . The article begins with the mention of ... .
2) After that the author goes on to say that ... . Namely, ... . The author announces ... .

3) The author concludes with ... . In my view, ... .

Tema 2. "'Should" and ""Ought to"': forms and meanings. "*Need'": absence of necessity
Inan:

Article 3

Activity 1

1. Pick up new words from the article and learn them.

2. Practise reading and translating the article.

3. Do ex. 2, p. 156, ex. 2, p. 159 — “Modal Verbs”.

Pazgen 3. Unit 3. Revision. The passive voice: Formation. Uses.

Tema 1. The Formation of the Passive Voice

Ilnan:

Activity 2

1. Do ex. 3, p. 112, ex. 4, p. 112 — “The Passive Voice”.

2. Practise the following patterns:

1) At the beginning of the article the author dwells on ... . The article begins with the analysis of ...
2) Further the author gives a detailed description of ... . That s, ... . The author continues analyzing
3) The article ends with ... . To my mind, ... .

Tema 2. Uses of the Passive Voice Peculiar to the English Language

ILnan:

Article 4

Activity 1

1. Pick up new words from the article and learn them.

2. Practise reading and translating the article.

3. Doex. 7, p. 113, ex. 8, p. 114 — “The Passive Voice”.

Pa3nen 4. Unit 4. Revision. The sequence of tenses
Tema 1. General Rules

IInan:

Activity 2

1. Doex. 2, p. 94, ex. 4, p. 94 — “The Sequence of Tenses”.

2. Practise the following patterns:

1) At the beginning of the article the author touches upon ... . The article begins with the comment
on....

2) Further on the author gives a detailed analysis of ... . For instance, ... . The author offers praise /
criticizes ... .

3) To finish with the author describes / says that ... . To my way of thinking, ... .
Tema 2. Tenses Changes. Time and place changes



IInan:

Article 5
Activity 1

1.
2.
3.

Pick up new words from the article and learn them.
Practise reading and translating the article.
Doex. 5, p. 94, ex. 6, p. 95 — “The Sequence of Tenses”.

Paznen 5. Unit 5. Revision. Direct and indirect speech
Tema 1. Indirect Command and Request

Inan:

Activity 2

1.

Doex. 2, p. 99, ex. 1, p. 100 — “Direct and Indirect Speech”.

2. Practise the following patterns:

1) At the beginning of the article the author explains ... . The article begins with the review of ... .
2) Next the author gives a detailed review of ... . For example, ... . The author promises ... .

3) At the end of the article the author comes to the conclusion that ... . Personally, I believe that... .
Tema 2. Indirect general questions, indirect special questions

ILnan:

Article 6

Activity 1

1. Pick up new words from the article and learn them.

2.
3.

Practise reading and translating the article.
Do ex. 1, p. 101, ex. 3, p. 102 — “Direct and Indirect Speech”.

Pa3nea 6. Unit 6. The sentence.
Tema 1. Subject clauses. Predicative clauses

ILnan:

Activity 2

1. Do ex. 1, p. 350, ex. 3, p. 351 — “The Complex Sentence”.

2. Practise the following patterns:

1) At the beginning of the article the author mentions ... . The article begins with the account of ... .
2) Then the author passes on to the comment on ... . Namely, ... . After that the author comments on
3) At the end of the article the author sums it all up by saying that ... . I feel strongly that ... .

Tema 2. Clauses introduced by that, what and which. Adverbial clauses. As and since in the clauses
of time and cause. Until/till and before

Ilnan:

Article 7

Activity 1

1. Pick up new words from the article and learn them.

2. Practise reading and translating the article.

3. Do ex. 6, p. 352, ex. 10, p. 354 — “The Complex Sentence”.

Pa3znmen 7. Unit 7. Revision. The gerund
Tema 1. Forms / Use of the Gerund. Tense/ Voice Distinctions of the Gerund.

Inan:

Activity 2

1. Do ex. 1 (2), p. 275, ex. 2(1), p. 275 — “The Gerund”.

2. Practise the following patterns:

1) At the beginning of the article the author says that ... .

2) Then the author informs the reader about ... . That s, ... .

3)

The concluding words are ... .



Tema 2. Verbs Used with the Gerund and the Infinitive.
IInan:

Activity 1

1. Do ex. 4 (1, 2), p. 276, ex. 20, p. 285 — “The Gerund”.
2. Practise the following patterns:

1) The article begins with the characterization of ... .

2) The author suggests that ... (smb. should do smth.)

3) It seems to me that ... .

Tema 3. The Gerundial Construction

Ilnan:

1. Do ex. 23, p. 287, ex. 24, p. 287 — “The Gerund”.
2. Test.

Pa3nea 8. Unit 8. The infinitive
Tema 1. Forms. Tense / Voice Distinctions. Use of the Infinitive without the Particle to.

Inan:

Term 2. Activity

Article 1

Activity 1

1. Pick up new words from the article and learn them.
2. Practise reading and translating the article.

3. Do ex. 2, p. 297, ex. 3, p. 297 — “The Infinitive”.

4.

Tema 2. Functions of the Infinitive in the Sentence
ILnan:

Activity 2

2. Do ex. 5, p. 298, ex. 6, p. 298 — “The Infinitive”.

3. Practise the following patterns:

1) The paper studies ... . ... is / are analyzed.

2) The article comprises ... parts. Part 1 discusses ... .
3) The article constitutes a critical / detailed review of ... . ... is / are especially emphasized. The

work treats and summarizes the knowledge on ... .

4) The article provides interesting reading due to the original approach. For example, ... .
Paznen 9. Unit 9. Revision. Complexes with The infinitive

Tema 1. The Complex Object

Inan:

Article 2

Activity 1

5. Pick up new words from the article and learn them.

6. Practise reading and translating the article.

7. Do ex. 2, p. 308, ex. 3, p. 308 — “The Complex Object”.
Tema 2. The Complex Subject

Inan:

Activity 2

8. Do ex. 2 (1, 2), p. 314 — “The Complex Subject”.

9. Practise the following patterns:

1) The article considers ... . ... is / are used.

2) The article covers a large bit of information on ... . Introduction is followed by the information

devoted to...



3) The article constitutes a critical / detailed review of ... . ... is / are especially emphasized. The
work treats and summarizes the knowledge on ... .

4) The article provides interesting reading due to rich contents. Namely, ... .
Paznen 10. Unit 10. The Participle

Tema 1. Forms and Functions

ILnan:

Article 3

Activity 1

1. Pick up new words from the article and learn them.

2. Practise reading and translating the article.

3. Do ex. 1(2), p. 331, ex. 2 (1), p. 332 — “The Participle”.

Tema 2. Functions of the Participle in the Sentence

ILnan:

Activity 2

4, Do ex. 3, 4, p. 332 — “The Participle”.

5. Practise the following patterns:

1) The article examines ... . ... is / are analyzed.

2) The article comprises ... parts. Part 1 discusses ... .
3) The article constitutes a critical / detailed review of ... . ... is / are especially emphasized. The
work treats and summarizes the knowledge on ... .

4) The due regards are given to ... .

Tema 3. The Absolute Participial Construction.

Ilnan:

Article 4

Activity 1

1. Pick up new words from the article and learn them.
2. Practise reading and translating the article.

3. Do ex. 5 (2), p. 333, ex. 6, p. 334 — “The Participle”.

Pa3pes 11.Unit 11. Revision. Conditional Sentences

Tema 1. Type 1. Type 2.

Ilnan:

Activity 2

1. Do ex. 2, 3, p. 124 — “Conditional Sentences”.

2. Practise the following patterns:

1) The article describes ... . ... is / are considered.

2) The article covers a large bit of information on ... . Introduction is followed by the information
devoted to...

3) The article constitutes a critical / detailed review of ... . ... is / are especially emphasized. The
work treats and summarizes the knowledge on ... .

4) The main achievement of the work lies in a very profound treatment of ... . That s, ... .
Tema 2. Type 2. Type 3

IInan:

Article 5

Activity 1

1. Pick up new words from the article and learn them.

2. Practise reading and translating the article.

3. Do ex. 5, p. 125, ex. 6, p. 125 — “Conditional Sentences”.

Tema 2. Type 3. Grammar Practice

IInan:

Activity 2



4. Do ex. 8, 9, p. 126 — “Conditional Sentences”.

5. Practise the following patterns:

1) The article discusses ... . ... is / are described.

2) The article comprises ... parts. Part 1 discusses ... .

3) The article constitutes a critical / detailed review of ... . ... is / are especially emphasized. The
work treats and summarizes the knowledge on ... .

4) The presentation of ... evidence is usually successful. For instance, ... .

Pa3nen 12. Unit 12. Making a Wish
Tema 1. Present and past regrets

ILnan:

Article 6

Activity 1

1. Pick up the new words from the article and learn them.

2. Practise reading and translating the article.

3. Do ex. 2, p. 134 — “Making a Wish”.

Tema 2. Future regrets

ILnan:

Activity 2

4. Do ex. 3, 4, p. 134-135 — “Making a Wish”.

5. Practise the following patterns:

1) The article considers ... . ... are outlined.

2) The article covers a large bit of information on ... . Introduction is followed by the information
devoted to...

3) The article constitutes a critical / detailed review of ... . ... is / are especially emphasized. The
work treats and summarizes the knowledge on ... .

4) The coverage of the article is extremely wide. For example, ... .

5. TPYAOEMKOCTbH JUCIUIIJIMHBbI
OO0r11ast TpYA0EMKOCTD AMCIUILIMHBL: 5 3a4€THBIX eUHUIL, 180 yacos.
dopma IpoMeKyTOuHOU aTTecTanuu: 3a4€T (1 cemecTp), sxk3ameH (2 cemect)



Annomayusn padoueii npozpammol
oucyunaunvt Ungopmayuonnvie mexnonozuu ¢ npogheccuonaivbHou

oessmenvHocmu

1. IIEJIb M BAJIAYM OCBOEHHUS YYEBHOM JIUCIATIIMHBI
Mean:
o q)OpMI/IpOBaHI/IC 1 COBCPIICHCTBOBAHUC IIpoIecca HpO(i)eCCPIOHaIH:HOfI MOATrOTOBKHU MAaruCTpaHTOB B
00J1aCTH XMMHUH Ha OCHOBE HCIIOJIb30BaHUS I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHH.

3agaun:

- chopmupoBarh  mpeacTaBieHHEe 00  MHPOPMAIMOHHBIX  TEXHOJOTHSIX B
npoeccCuoHaNBbHOM e TEIbHOCTH XUMHUKA;

- W3YYUTh METOJIbl OpraHU3allid M MPOBEICHUS HAay4YHO-UCCIIEOBATEIbCKON paboOThl B
00/1aCTH XMMHH;

- yMeTb NPUMEHATHb HaBBIKM UcHoNb30BaHus WT nns pemieHus KOHKPETHBIX 3a7ad B
00/1aCTH XMMHM;

- yMeTh TIPUMEHATh HaBBIKK wucnoiab3oBanuss WT i MOATOTOBKM  BBITYCKHOM
KBaJIM()UKALIMOHHON paboThl (MAaruCTEPCKON AUCCEPTALMN);

- copMupoBaTh yMEHHUSI W HaBbIKA, HEOOXOAMMBIC Uil MpodecCuoHaATbHOMN
JESTENIbHOCTH B 00JIaCTH HHPOPMATH3AIUN B XUMUH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
JucuuruimHa OTHOCUTCS K  oOs3aTenbHOW dYacTd. JlucuumimHa BXOAWT B MOJAYJIb

((HpO(beCCI/IOHaJ'ILHaH KOMMYHUKAIIUsA», ABJISICTCA 00s13aTeNIbHOM B 3 CEMECCTPC

I/I3y‘~IeHI/I€ JUCHUIIJIMHBI OIMMUPACTCA Ha 3HAHUA O6yan-OHII/IXC$I, MOJIYUYCHHBIC B XO/€
OCBOCHUA NUCHUIIIINH OpraHI/BaI_II/IS[ HAayYHBIX HCCHG,Z[OB&HPIIZ.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUS 1O AUCHUIIJIMHE

Komnemenyuu odyuarowezoca, popmupyemoie 6 pesyibmame 0C60CHUAL OUCYUNTIUH DL
VYK-4 CrnocobGeH npuMEHSATh COBPEMEHHbIE KOMMYHUKATHBHbIE TEXHOJIOTMH, B TOM YHUCIIE Ha
MHOCTPaHHOM(BIX) S3bIKe(aX), U aKaJleMUYECKOT0 U MPO(eCcCHOHAIBHOTO B3aUMOIEHCTBHS
OIIK-3 CriocobeH mpUMeHATh 3HaHHUS B 00J1aCTH WH(POPMAIIMOHHBIX TEXHOJIOTHA, NCTIOIh30BATh
COBpPEMEHHbIE KOMIBIOTEPHbIE CETH, MPOTrPaMMHBIE MPOIYKTHI M PECypchl MH(POPMAIMOHHO-
TeleKOMMYHUKalnoHHON cetu "VHtepHer" (nanee - cerb "MHTepHer") st pemieHus 3agad
npodeCCHOHATIBHON JIeATEIbHOCTH, B TOM YMCJE HaXOAIIUXCA 3a NpeaersamMu HpoHiIbHON
MOJIFTOTOBKU

B pesyabTare n3y4eHus JMCHMIIJIMHBI 00y4AIOMIUHCS JOJIKEeH:

3HATbD:
® OCHOBHBIE COBPEMEHHbIE KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCJIE HA HHOCTPAHHOM(BIX)
A3bIKe(ax), UCIOIb3yEeMBbIE B aKaJJeMUYECKOM U po(decCHOHaTBLHOM B3aMMOICHCTBIY;
COBpEMEHHBIE CpeJICTBa MHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
e cospemennsle UT npu cOope, aHanuse u npeacTaBieHUy HHYOPMAIK XUMHYECKOTO MTPOQHIIS
YMETb:
® TPUMEHSATh COBPEMEHHBIE KOMMYHHKATHBHBIE TEXHOJOTHH, B TOM YHCJ€ HA MHOCTPAHHOM(BIX)
a3pIKe(ax), TpPH TIOMCKE HEoOXoOuMol HWHQpOpManmuu B  IpOLECcCe PEIIeHHS  Pa3IMYHbIX
KOMMYHHMKAaTUBHBIX 3aJlay; BECTH YCTHBIA AMAIOT B Mpolecce NpoQecCHOHAILHOTO B3aUMOACHCTBHS Ha
TOCYZapCTBEHHOM M WHOCTPaHHOM (bIX) s3bIKe (axX); BBINONHATH TIEPEBOJ AKaJEeMHUYECKUX U
pohecCHOHANBHBIX TEKCTOB C MHOCTPAHHOTO (BIX) SI3bIKa (OB) HAa TOCYJAPCTBEHHBIN S3bIK; IPEICTABISAThH



pe3ynbTaThl aKaJIeMHUYEeCKOH © TPOPECCHOHAIBHOW AESITENPHOCTH HA PA3IMYHBIX ITyOJWYHBIX
MEpPOIPHUATHSAXK, BKIIIOYAsT MEKIyHapOIHbIE, BRIOMpask HanOoJee MOAXOAAIIii (opMat u co3maBasi TEKCTHI
HAYYHOTO U O(DHUIINATBHO-IEIIOBOTO CTUJICH PEUH 10 MPO(ECCUOHATBLHBIM BOIIPOCaM

® JWCIOJIF30BATh CTAaHJAPTHBIE W OPWUTHHAIBHBIE MPOTPAMMHBIE TPOMYKTHI, TIPU HEOOXOIMMOCTH

aalTupys ux 4jigd peluiCHus 3agaqd HpO(beCCI/IOHaJ'ILHOI\/'I JCATCIIBHOCTHU
BJIAJIETh:

® - HaBBIKAMHM TPUMCHEHHS COBPEMCEHHBIX KOMMYHHKATHBHBIX TEXHOJIOTHH, B TOM 4YHCIEC Ha
HHOCTpaHOM(bIX) s3bIKe(axX), IS aKaJIeMHUYECKOr0 ¥ MPO(PECCHOHANBHOTO B3aUMOACHCTBHS,
YMCHHUSIMH UCIIOJIb30BAHUS COBPEMEHHBIX CPEJCTB HH()OPMAIIMOHHO- KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B TIPOIIECCE aKaIEMHUECKOTO M MPOPECCHOHATEHOTO B3aUMOICHCTBHSL.

® HaBBIKAMHU HUCIOJBH30BAHHMS COBPEMEHHBIX BBIUMCIIUTEIBHBIX METOJIOB JJIS 00pabOTKH JaHHBIX
XUMHYECKOTO JKCIIEPUMEHTa, MOJEINPOBAHUS CBOWCTB XMMHUYECKHX BEIIECTB (MaTepHaliOB) U
MIPOIIECCOB C X yYaCTHEM-

4. COJEP)KAHUE YYEBHOM JUCHUILIUHBI
(Heobdx00umo yKazamop 0CHOGHblE OUOAKMUYECKUE eOUHUbL)
Ne HaumMmeHoBaHue TeEM Conep:xanue TeMbl

JUCHHUILIMHBI JUCIHHUILTNHBI

1 | Tema 1. [Ipotdheccuonansupie 6a3bl nanublx | IIpodeccrnonanbHbie 6a3bl JaHHBIX B 001aCTH

B 00JIaCTH XUMUHU XUMUH

2 | Tewma 2. [IporpaMMHBIE TPOAYKTHI IIporpamMMHBIe NIPOAYKTHl aHATUTUYECKON
AHAJIUTUYECKON HAIIPaBICHHOCTHU B HanpaBJIeHHOCTH B obnactu xumun. JINC
001acTH XUMUU «XHUMHK-aHATUTUK»

3 | Tema 3. ABTOMaTH3UPOBAaHHEIE CUCTEMBI B | ABTOMAaTH3MPOBAaHHBIC CHCTEMEI B
npodecCHOHATLHON NeATETHbHOCTH npodeccuonansHol aestenbaoctu. CAIIP.
ACHU.ACY

4 | Tema 4. aTennekTyanbHble TEXHOJIOTUU B | VHTeNIeKTyanbHbIe TEXHOIOTHH B
npo(hecCHOHANBHON NEATENbHOCTH npodeccuonanbhoi aearensHocT. CIITIP.
DKCIEPTHHIE CUCTEMBI

5 | Tema 5. lludpoBrie TexHOTIOTHH B Hudpossie TexHOMOTHH B TPOHEeCCHOHATBHON
po(heCCUOHAIBHOMN IeATENbHOCTH JesTeIbHOCTH. MOOUITEHBIE TEXHOJIOTHH.
ObnayHble TEXHOJIOTHH

6 | Tema 6. [IpaBoBsic ocHoBEI VT B [IpaBoBsie ocHoBEI UT B ipodeccroHanbHOM
npodecCHOHAIBHON e TebHOCTH JeSITETbHOCTH

7 | Tema 7. OcHOBBI 3aIUTHl HHQOPMAIHX B OCHOBBI 3alIUTHl HHQOPMAIHK B KOMITBIOTEPHBIX
KOMITBIOTEPHBIX CETSIX ceTsx

5. TPYAOEMKOCTbBb JUCIHUIIJINHBI
OOr1ast TpyI0EMKOCTD AMCHUILIMHEL 3 3a4eTHBIX enHMILI, 108 yacos.
dopma IpOMEKYTOUHOM aTTecTauu: 3a4€T (3 cemecTp)



Annomayusn padoueii npozpammol
oucyunaunvt Cospemennvle npoodemvl HAyKu u 00pa30eanusn

1. HEJb U 3AJAYU OCBOEHU S YYEBHOM JANCHUTIIJINHBI
Mean:
apisieTcs:  (OpMUpOBaHWE y OYyIymIero MarucTtpa yMEHUH BBIACIATH NpoOJeMbl B
oOpa3oBaTenbHO# cepe u ompenenaTe Hanboiee MprueMIIeMble TyTH UX PEIICHUs B KOHTEKCTE
TEOPHH M MPAKTUKHU MEarOTHISCKON HAYKH.
3agaun:
[] OCMBICJICHHC COBPCMCHHBIX HpO6HCM 06y‘ICHI/ISI 1 BOCIIUTAHHUSA B 06pa3013a—

TEJIbHOM CUCTEME;

O pPa3BUTHE Y MAaruCTPAHTOB TOTOBHOCTHU UCIOJIb30BaTh 3HAHHUE COBPEMEHHBIX
npo0semM HayKu U 00pa30oBaHus B pelieHH NpodhecCuOHaTbHBIX 3a]1ay;

[ popmupoBaHmre ciocOOOB MOMCKA UCCIEN0BATENBCKUX POOJIEM B HAYKE U
oOpa3zoBaHuU

[} pa3BUTHE TBOPUYECKOTO MOTEHIMAIA Oy IyIIIEr0 MarucTpa;
[} aHanmu3 cucTeMbl OTHOIICHUH B chepe 00pa3oBaHusl.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
JucuuruimHa OTHOCUTCS K  oOs3aTenbHOW dYacTd. JlucuumimHa BXOAWT B MOJAYJIb

((HGHaFOFquCKHﬁ>), SABJIAETCA 00s13aTENbHOM B 1 CEMCCTPC

3. INIAHUPYEMBIE PE3YJbTATbHI OBYUEHUS 1O AUCHUIIJIMHE

Komnemenyuu odyuarowezocs, popmupyemoie 6 pesyibmame 0C60CHUAL OUCYUNTIUH DL
VYK-1 Cnoco0OeH oOCylecTBISITh KPUTHUYECKHM aHalu3 MpoOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBHI
YK-6 CnocobGeH ompenensTh W peaan30BBIBATh NMPHOPHTETHI COOCTBEHHOW NEATETHHOCTH H
CHOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE CAMOOLIEHKH
OIIK-1 CnocobeH nmpuMeHATh (yHAaMEHTalbHbIE 3HAHUS B 00JACTH (PU3UKU A pELICHUs
HAY4YHO-MCCIIEJOBATEIbCKUX 33/1a4, a TaKKe BJa/JeTh OCHOBAMH IEarorvku, HeOOXOJIUMBIMU
JUIsL OCYILECTBIICHHSI IIPETIOAABATENIBCKOM 1EATEIbHOCTH
B pesysbTare n3y4yeHHs JMCHUILIMHBI 00yYAIOIIMICS N0/IKEeH:

3HATD:

IIyTH BBISBJICHUS MPOOJIEMHON CUTYalluu B IPOIECCE aHAIN3a

poOJIEMBI, OMIPEICIIAET ITAIBI €€ pa3pelie-Husl C y4eTOM BapHaTUBHBIX KOHTEKCTOB.
KaK MPUMEHSATH pedieKCHBHBIE METOBI B IIPOIECCE

OreHKH pa3HOOOPa3HBIX

PecypcoB (IMYHOCTHBIX,

MCUX0(U3UOJIOTHIECKHUX, CHTYaTHBHBIX, BPEMEHHBIX U T.J.), HCIIOIb3yEeMbIX IS
pEIIeHUS 3a/1a4 CAMOOPTaHU3aIUN U CAMOPA3BUTHSI

o HAaY4YHBIC OCHOBBI O6HI€)II/I}13KTH‘-I€CKI/IX IIPHUHIUIIOB 06y’-IeHI/I5[ " BOCITMTAaHUA,
COBPCMCHHBIX MECTOJUK U TCXHOJIOT uit 00pa3oBaTENBHOTO MpoIecca

YMETb:
e PaccmarpuBath pa3nUUHBIC Ba-pHAHTH PEIICHNUS IPOOIEMHOM
®  CHUTyaluu Ha OCHOBE CUCTEMHOIO II0/IX0/1a, OLIEHUBATh UX IPEUMYLIECTBA U PUCKHU



IUIaHUPOBATL, PCaIM30BbIBATL CBOW LCJIU U OLCHHUBATDH 3(1)(1)6KTI/IBHOCTI> 3aTpaT CBOUX PECYpCOB Ha HX
JOCTHIKEHUE B COI[UANIbHO 3HAYMMOM KU3HEACITESIbHOCTH

UCIIOJIb30BaTh 3HAHMS 00 00-IEIUIAKTHYECKUX MPHHIMNAX 00y4YeHHsS ¥ BOCIUTAHUS IJIs UIaHUPOBAHHMS
y4eOHOBOC-TIMTATEIFHON pabOTHI

BJAJETD:

YMEHHSMH TPaMOTHO, JIOTHYHO, apryMEHTHPOBaHO (HOpMyIHpyeT COOCTBCHHBIC CYXICHHS W OICHKH.
IIpennaraer cTpareruto AelcTBUN
YMCHHEM PaIlOHAIFHOTO pacTpeIeieHNs] BpEMEHHBIX M HH(OPMAIIMOHHBIX PECYPCOB.

HaBbIKaMH HCIIOJIb30BaHUA

PO eCCUOHANBHON JeSITeIBHOCTA

OGIIIGJJI/I]J&KTI/I‘IGCKI/IX OPpUHIUTIOB O6y‘IeHI/IH n BOCIIUTaHUA

4. COJEP)KAHUE YYEBHOM JUCHUILIUHBI
(Heobdx00umo yKazamop 0CHOGHblE OUOAKMUYECKUe eOUHUYbL)

B

Ne HaumeHnoBanue Conep:xanue pa3aea (TeMbl) ITUCUUILIHHBI
n/ paznena (TemMbl)
Il AMCHMILIMHBI

1. Moayas. «IIpo6JeMbl negaroruyeckoii HAYKn»

1 ITemaroruka xak Hayka Hayka xak cnenmduyeckas nesTenbHOCTh Jroaei. OcoOeHHOCTH
U [IeIarOru-4ecKoe Haykd B “HQOpMannoHHOM o01iecTBe. COLMOKYIbTYpHEIE
HCCJIEIOBA-HUE Tp€6OBaHI/Iﬂ K COBpEMCHHOMY Hay4YHOMY UCCIICAOBAHUIO.

Oco0eHHOCTH TeJarOTHYecKOro UCCIIe0BaHus. Pecypceht
MOBBIIICHHUS Ka4eCTBa M1€AarornYecKOro UCCIIeA0BaHMS.
Hayunas npo0iema u npobiema B Hayke. [IpoGiiemHoe
M10JIECOBPEMEHHBIX MEAATOTMYECKUX HCCIICAOBAHNH.

2 B3anmocss3b ne- Crparerniyeckue OpUeHTHUPBI TOCYIapCTBEHHOM
ArOrMYECKUX UC- o0pa3oBaTenbHOM MOMUTHKK B Poccun Ha cOBpeMEHHOM dTarie.
CJ'IGI[OBaHI/Iﬁ U 110- qDyHI[aMeHTaJ]beIC OCHOBBI FOCyIIapCTBeHHOfI IIOJIMTUKHU B
JINTUKH B 0OJIACTH obnactu oOpa3oBanus B Poccuiickoit deneparuu. [IpuHIATIBD
oGpasoBaHms rOCyJapCTBEHHOHN MOJIMTHKH B 00JIACTH 00pa30BaHuUSI.

[TproputeTHBIN HAMOHATBHBIHN MPOoeKT «O0pa3oBaHHe): LEIU 1
3a[a4u, poOJIeMbl U IyTH UX PEIICHUSI.

ITonuTuka eBpONEHCKUX cTpaH B 00JacT 00pa3oBaHUsL.
PazBuTre nenarornveckoro 3Hanus. CoBpeMeHHast OlleHKa
IeaJarort4eCKux HOBaHI/Iﬁ IMPOUUIBIX JIET

3 B3anmMocBss3b nie- B3anMocBsA3b e1arorn4eckoi Hayky M MpakTUKK 00pa3oBaHusl.
JArOTHYECKOM HAYKH U Ilenarornyeckas HayKa U eJaroruueckasi MpakTHKa KakK
MPAKTHKH 06pagOBaHI/I;[ KOMITOHEHTHI TTO3HAHUS MeJarornYecKou JeHCTBUTEIbHOCTH

3agauu v GYHKLINY NIEAarorndeckoil mpakTuku. BnusiHue
NeIarorn4ecKoi MPakTUKU Ha pa3BUTHE Me1arOrn4ecKoi HayKu.
[IpakTrka Kak ypOBEHb ONpPEEIEHNUS UCTUHBI, HCTOUHUK
MO3HABATENLHOM JIEATETHHOCTH U cepa MPUMEHEHHS
Pe3yIbTaTOB O0YUYEHHSI.
MexaHI/ISMLI/MOZIe.HI/I B3aMMOCBA3U HAYKU U
IMPAKTUKHU OGpaSOBaHI/IH. HUctounuku nmoncka
MCCIIEIOBATENbCKUX MTPOOJIEM B IEJaroTHKe.

4 [Tenarornyeckas [lenarornueckasi akCHOJIOTHSL. AKTYaJIBHOCTb ITPOOIIEMBI

AKCHOJIOTHS KaK HayKa
0 LIEHHOCTSIX
obpazoBanwsl.

[EHHOCTHBIX OPUEHTAIMH B COBPEMEHHBIX YCIIOBHSX C YUETOM
BCECTOPOHHETO aHAIIN3a POJIH Iearornieckoil akcnocgepsl B
(OopMHUPOBAHNH JTUIHOCTH.

[leHHOCTHBIE OPUEHTALIMU KaK OCh CO3HAHMS, BAXKHEUIINNA
KOMITOHEHT BHYTPEHHEH CTPYKTYPBI IMYHOCTH, KOTOPBIH
KOHIIEHTPUPYET )KU3HEHHBIN ONbIT MHIAMBUAA, IPEICTABIISET
CHUCTEMY NEepPEKUBAHUMA, IO3BOJISIET OTACIUTH 3HAUUMOE OT
HECYIIECTBEHHOT0. [[eHHOCTHBIE OpHEHTAIINN KaK MUD
OTHOIIECHUH, 3HaYeHUH, QUKCUPYIOLINX 1 0000IA0IINX
COLMAJIbHBINA ¥ MHIMBULYaJIbHBIA ONBIT. AKTUBHOCTB CYOBEKTa,




oTpeiesieHNe HapaBIeHHOCTH MBIIIICHUS U IOBEACHHUSL.
Ilenarornyeckast akCHOJIOTHSI KaK HayKa O IEHHOCTSX
o0pa3oBaHHs, B KOTOPBIX NpE/ICTaBIIEHa CUCTEMa HOPM,
KaHOHOB, TIPaBWJI, 00pa30B, HALATIOB, PETYINPYIOIINX
B3aMMO/ICHICTBHE B 00pa30BaTeNbHOM chepe 1 hOpMUPYIOIIIX
OTHOIIEHYECKUH KOMIIOHEHT B CTPYKTYPE JIMYHOCTH.
[Ipeamer nmegaroruueckol aKCHOJIOTHH - Pa3BUTHE KYJIbTYPHI
OTHO-IICHUH THYHOCTH. DYHKIINH, OTIPENENISIONINE CTATyC
Me1arorn4ecKoi akCHOIOTHH: OLICHNBAIOIIAs, OPUCHTALMOHHAS,
HOpPMAaTUBHAs, PEryJIATUBHAS, KOHTPOIUPYIOIIAsl.
KornutusHas, 5SMOTHBHAas1, TOBEICHUECKAsI TOJICHCTEMEI B
CTPYKTYpE LICHHOCTHOI OpUEHTALHH.
L{eHHOCTH y4YuTeNs - ’TO BHYTPEHHUM, SMOLUUOHAILHO
OCBOCHHBIN pe-TyJSATOP ACATEILHOCTH Me1arora,
OIIpeIeNIAIOLINN €ero OTHOLICHUE K

OKpY’KaroleMy MHUPY U K ce0e 1 MOJSIUPYIOIUi

coJiep>KaHue U XapaK-Tep BBITIOIHIEMON UM

podheCcCHOHANBHON AEATEIFHOCTH.

2. MonayJb. IIpo0JemMbl pa3BUTHSI 00pa30BaHus B MUpe

Tennennnu u
poOJIeMbl pa3BUTHUS
o0pa3oBaHMs B MUPE

CpaBHHUTENBHBIE HCCIIEAOBaHNS 00Pa30BaHUs B MUPE.
B03MOXXHOCTH OTKPBITOrO €BPONEICKOr0 HAyYHO-
00pa30BaTEIbHOIO IPOCTPAHCTBA B PEIIEHUHU NTPOoOIeM
COIIOCTaBUMOCTH 00pa30BaTeNbHbIX cucTeM. CTpaTernyeckue
OpPHUEHTHUPHI CTAHAAPTU3ALUN 00Pa30BaHUSI B OTKPHITOM
€BpOIeiiCKOM Hay4yHO-00pa30BaTeIbHOM IPOCTPAHCTBE.

Pa3zButure mkonbHOro
o0Opa3oBaHusI B
€BPOIEHCKUX CTPaHAX
B XXIBeke

AKTyanbHbIe TPOOIEMbI HIKOJIBI B TPAKTUKE 00pa30BaHUs
€BpONEICKUX CTPaH.

I19Tb BO3MOXHBIX IPOTHOCTUYECKUX CLICHAPHEB PA3BUTHS
cpenneli mkonsl "B 00bequaenHON EBpone” XXI B. (.
Banuckorr): I. lkona, koropast yuut. 2. CeneKunoHHast MIKOIa.
3. llIxona B coMOKyIbTypHOI cucTteme. 4. TexHomornueckas
mkoia. 5. JluddepenumpoBannas mKoma.

Jlyume oOpazoBarebHbIC IPAKTUKU. Y CIIOBHS UCTIOIB30BAHUS
3apyOesKHOI0 OMbITa I pa3BUTHsI 00pa3oBaHus B Poccun

CraHoBIIeHUE U pa3-
BUTHE YHUBEPCUTET-
CKOro 00pa3oBaHus B
EBporme

Co3znanue 00111eeBpONecKOro MpOCTPAHCTBA BBICLIET0 00pa30BaHu
COXpaHEeHHE eBPOIEHCKOTO KyJIbTYpHOTr0 OOTaTcTBa U SI3bIKOBOT'O
pasHooOpa3us — HepcreKkTuBa BHeAPeHNs: booHCcKoro npouecca.
«BceoObmias xapTrsi yHUBEpPCUTETOBY»: MOpPaJIbHAs U MHTEIJIEKTyallb
Hasl HE3aBUCHUMOCTh YHUBEPCUTETOB OT MOJUTHUECKON 1 IKOHOMHUYS

CKOH BJIACTH; HEOTJAEIMMOCTb yueOHOT0 Ipoliecca B yHUBEpCUTETax

OT UCCIIEIOBATEIILCKOM AEATENILHOCTH € TEM, YTOOBI IIPEIoIaBaHNue
OTBEYAJI0 U3MEHSIOMNMCS TOTPEOHOCTAM O0IIeCTBa U
COOTBETCTBOBAJIO YPOBHIO PA3BUTHS HAYUHBIX 3HAHUH;
npeaocTaBiieHre Uit o0ecriedeHus: CBOOOIBI MCCIIeIOBaHUH 1
NpENnoJaBaHusl BCEM WICHAM YHHUBEPCHTETCKOTO cO00IIecTBa
HEOOXOIMMBIX CPEJICTB TOCTHKEHHS STOU LENN; COOTBETCTBHE
noadopa npenoaaBaTeel U periiaMeHTHPOBaHHS UX CTaTyca
MIPUHLIMITY HEPA3/AETIEHHOCTH MIPETIOAABATENBCKON U
MCCIIEIOBATEIHCKON ACSITEIHHOCTH; B3aUMHBIN 00OMeH HH(pOpMaIne
Y JIOKyMEHTaMH, a TaK-)K€ YBEIMYCHNE YHCIIa COBMECTHBIX IIPOEKTO
B KaUECTBE OCHOBBI IIOCTOSIHHOTO MTPOrpecca 3HaHUH.

KiroueBsle BOpoCH! cO3aHMsI €JUHOTO EBPONEHCKOTO
00pa3oBaTenpHOro MpoCcTpaHCcTBa: EBpora — 3T0 KOHTHHEHT
o0Opa3oBaHus; 00y4yeHre U IOJArOTOBKA B TEUEHHE BCEH KHU3HU;
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obecrieueHne BAJIMJHOCTH IMOJY-UCHHBIX KPECAUTHBIX 63.HJ'IOB, IIpaBdg




JIOCTYTa K YHUBEPCUTETCKOMY 00pa30BaHUIO Ha TFOOOM 3Tare
po(h)eCCHOHATIBHOMN Kapbephbl U MPH JIF000H MOAr0TOBKE; 00yUCHHE
€BPOICHCKUX YHUBEPCUTETAX 3a Mpe/iejaMy CBOCH CTPaHBI U JP.
ObecneueHnIo BEICOKOT'O KauecTBa 00pa3oBaHMsI B By3e: OpraHH3all
aKTHUBHBIX ()OPM JTOBY30BCKOH MOATOTOBKH; d((hekTrBHAs padoTa C
podeCCOPCKO-TIPEOaaBATEIILCKUM COCTABOM; Opranu3amus dPdexy
TUBHOW MPAKTUKH; CO3JIAHUE CUCTEMBI JIONOTHUTCIHHBIX
00pa3oBaTeIbHBIX YCIIYT; BOCIUTATEIbHAS U BHEAYAUTOPHAs paboT
AKTUBHOE BKJIFOUCHHUE CTYJICHTOB B MIPOIIECC YIPABJICHHS B B3¢,
MOCTOSTHHOE YKPEIUICHUE MaTePUATbHO-TEXHUIECKON 0a3bl U JIp.

Kpurepun Bononckoro npornecca: 3-4 rona 6akanaspuata, 1-2 roaa
MarucTpaTyphbl; CO31aHHE CUCTEMbI 3aUETHBIX CIUHMILL;
oO1ienpru3HaHHas CUCTEMa KOHTPOJIS KauecTBa.
CpaBHUTENBHBIN aHAIN3 TPOOJIEM TOATOTOBKH MaruCTPaHToB B
€BPONEHCKUX U POCCUMCKUX YHUBEPCUTETAX.

b

-

3. MonyJs. IIpo6embl pa3BuTus oopazopanusi B Poccuu

IIporpammer n
MIPOEKTHI pa3BUTHUS
obpazoBanus B Poccun

Monepauzanus poccuiickoro oopasopanus. dOenepaipHas
LesieBasi mpo-rpaMma pasBuTus oopaszosanusi. HanuonansHble
MPOEKTHI B 001acTH oOpazoBanus. [IpobiiemMbl cTaHAapTH3AIMN
o0Opa3oBaHus

®denepanbHbBIN 3a-KOH
«O0 obOpa3oBaHuHU B
Poccniickoi
Oepnepannny», 2012

Hampasnsiemple n3meneHuns B oosactu oopazoBanust. OCHOBHEIE
MOHSTHUS, UCTIONIb3yeMble B DeepaibHoM 3akone «O0
obpazoBanuu B Poccuiickoii @eneparym». OCHOBHbBIE
NPUHIUITEI TOCYIaPCTBEHHOM MOJIUTHKH M IPABOBOTO
perynmpoBaHHs OTHOIIEHHUI B cdepe oOpa3oBanus. [IpaBoBoe
perynupoBaHue OTHOIIEHHI B chepe oOpasoBanus. [IpaBo Ha
obpazoBanwue. ['ocyrapcTBeHHBIE

rapaHTHU pealn3aliy rpasa Ha oOpaszoBanue B Poccuiickoii
®denepanuu.

[lenaroruueckue Tpaguliui OTEYECTBEHHON TPAKTUKU
o0pa3oBaHMs. AKTyaJIbHBIE TIPOOJIEMBI 00pa30BaTEIbHOM
HPaKTHKH.

KonkypenrocnocobHoc
Thb BbIIIYCKHUKA
BBICILIETO Y4eOHOTO
3aBEJICHUS KaK

ObecnieueHre KauecTBa 00pa3oBaHMs, HHTETPALIUS HAYKH 1
MPOM3BOJICTBA KaK CIIOCO0Aa MOBBIIICHHUS Ka4eCTBa MOJATOTOBKHU H
HOBBIIICHHUS KOHKYPEHTOCTIOCOOHOCTH CHENUAIMCTOB C BBICIIUM
o0pa3oBaHKHEM Ha PBIHKE TPYJa.

HanmonanbHast JOKTpUHA pa3BUTHS 00pa30BaHUs - EPEexXo]] K

OpPraHU3aLUOHHO-

egaroruueckas HOBOMY THUITy TYMaHUCTHYHO - HHHOBAI[HOHHOTO 00pa30BaHHS;

npo6ema CYIIECTBEHHOE YBEIUUCHUE HHTEILIEKTYaIbHOr0, KyJIbTYPHOTO,
JTyXOBHO-MOPAJIHHOTO MOTEHITHAIA TWIHOCTH U OOITIECTRA.

B3anMmocBa3b [TepenioBoii negaroruueckrii ONbIT U BHEJPEHNE JOCTHKEHUN

MepeI0BOro negaroruueckoil Hayku. [lepenoBoil nenaroruyeckuii OmbITKAK

e arorn4eckoro MpaKTHKa C 3JIe-MEHTaMH TBOPYECKOTO IMTONCKA, HOBU3HEI,

OTIBITA M JTyYIIHX OpUTHHAIBHOCTH, HOBaTOpCTBA. KpuTepuu (mokasarenu) oToopa

06pa3oBaTeIbHBIX MEePEAOBOro MEJAroruueckKoro OnbITa.

IIPAKTHK Brnusgnue Tpaauuuii 1 MHHOBALMH Ha pa3BUTUE OTEUECTBEHHOTO
o0pazoBanwsl.

KommynukaTuBHas [Negaroruueckoe B3auMoIeHCTBHE Kak 0cobas hopma CBSI3U

npupoIa MEXIy YYaCTHUKaMHU 00pa30BaTEIBHOTO MpoIiecca.

Ieaaroru4yecKoro

B3anmooOoramieHne HHTSITIEKTYTbHOW, YMOIIMOHATHHOM,




B3aHMOHeﬁCTBHH

JIEeSATEIILHOCTHOU c(hephl YUaCTHUKOB 00Pa30BaTEIBHOTO
Mpolecca, UX KOOPAUHAIMIO U TapMOHU3AIMI0. JINUHOCTHBIN
KOHTAKT BOCITUTATENS ¥ BOCIIUTAHHUKA(OB), CITyJalHBIN WIIN
MpEAHAMEPEHHBIN ,ITTUTENbHBIN WX KPaTKOBPEMEHHBIM,
BepOANBHBIN MITH HeBepOATbHBINA, UMEIONTHH CIICICTBHEM
B3aMMHBIE H3MEHEHUS UX MOBEJICHUS, e TeTFHOCTH,
OTHOIIIEHUH, YCTAaHOBOK.

CamocTosiTenbHast
pabota 00yuaeMbIX B
cucreMe 00pa3oBaHUs

CamocrosrenbHas paboTa Kak IIaHUpyemas paborta
IIKOJIBHUKOB MJIM CTYAEHTOB, BBIIOJIHAEMAs 110 33AaHUI0 U IIPU
METOANYECKOM PYKOBOJICTBE IpPEroAaBaTes, Ho 0e3 ero
HEMOCPEJCTBEHHOTO Y4acTHsl.

Bunbl nHIMBUAYATBHON CaMOCTOSTENFHOM PadOTHI —
MOJrOTOBKA K JICKIMSIM, CEMUHApaM, YPOKaM, 1a00paToOpHbIM
paboTaM, 3a4eTam, SK3aMeHaM U Jp.

CamocrosTenbHast paboTa criocoOCTBYET yIiTyOJIeHUIO 1
pacLIMpPEeHNIO 3HaHUH, POPMUPOBAHUIO II03HABATEIbHBIX
UHTEPECOB, OBJIAJICHUIO IPUEMaMHU IIpoliecca O3HaHMU,
Pa3BUTHIO CIOCOOHOCTEH 1 Ap. ONOPHBIE TUIAKTHYECKHIE
MaTepHajbl. Y CIOBHS YCIEIIHOTO BHIIOTHEHUS
CaMOCTOSITENFHON PaOOTHI.

Y pOBHU caMOCTOATENBHOM pabOThI CTYICHTOB!
PEnpOIyKTUBHBIHN, pe-KOHCTPYKTUBHBIN, TBOPYECKUH.
Camoo00pa3oBaHie Kak I03HABaTEIbHAs ACATEIBHOCTD,
OPHEHTHPOBAHHAs Ha IieJIeHANPaBIeHHOE IPUOOIIeHNEe
4eJI0BEeKa K OCBOCHUIO COLMAIBHOTO ONBITa HA OCHOBE PAa3BUTHUS
€ro criocoOHOCTeH, MHANBUIYATbHBIX OCOOCHHOCTEH, MOTHBOB U
uHTepecoB. CUTyaTUBHOE CaM000pa30BaHKE - CUTYyaTHBHO-
MHUIMAaTHBHOE caM000pa30BaHKe - MHUIIUATUBHO-3peIoe
camoo0Opa3zoBaHHe.

AKTUBHU3ALMS CAMOCTOSITEIbHOM PabOThI IKOIBHUKOB WIIN
CTYZCHTOB. YueOHO-METOIUYECKUE TOCOOMS TS BBIIIO HEHHUS
CaMOCTOSITENbHOM pa-00Thl. UHANBUAYaTbHBIE KOHCYIbTAMN
penoaBaTes.

AKME0JIOrHuecKue
OCHOBBI Pa3BUTHS
npoeccruonana

Axme. ba3oBbie akmeonorndeckue kareropun. [IpuHIATIBL
MOCTPOCHUS aKMEOJIOTHUECKON KOHIETIINN Pa3BUTHS
npodeccuonana. Hausbicime JOCTHKEHHS B TIMYHOCTHOM
pasButuu. «IIMKk» B IporpecCHBHOM pa3Bu
THUU 4eJloBeKa. Boeljaroirecs pe3ynbTaThl B TPY/IE.
JocTrKeHre BepIuH B Pa3BUTUH YEJIOBEKA KaK
WHAWBUAYAIBHOCTH.
ConeprkaHre akMeoJIOTHYecKoi KoHLenuu. Pacimmpenue
CyOBEKTHOTO IPOCTPAHCTBA IMYHOCTH, €€
po¢eCCHOHANBEHOTO U HPABCTBEHHOT'O «00OTaIIEHUS.
[IponeccyanbHoe pa3BuTHE CyOBEKTa TPYIA.
[MpodeccrnonanpHas KOMIETEHTHOCTh. [IpodeccroHanbHbIe
yYMEHHS 1 HaBbIKU. O0IIMEe aKMEOJIOTHYECKHE NHBAPHAHTHI
npodeccuonanusma. [IpopeccrnonanbHO BaKHbIE Ka4eCcTBa
cyOBeKTa Tpya.
PednextuBHas kynpTypa cyObekTa Tpyaa. Packpeitue
TBOPYECKOT0 NOTEHIMANA JINYHOCTH. MOTHBaLIMOHHAS OCHOBA
pa3BUTHsA IpodecCHOoHAaA.

[Torenmman
o0Opa3oBaTensHOM cpe-
ITBI

BosmoxkHOCTH cpenibl B pa3BuTHH JHUHOCTH. [loHnmanwe n
WCTIOJIb30BaHME Cpeibl Kak (pakTopa, CTUMYJIHPYIOLIETO JINYHOE
TBOPYECTBO. MO-1IenH cpelsl 1 MHOT0oo0pasue myTel ee
opraam3anuy. CrienuuaHOCTh, YHUBEPCATHLHOCTB,
OpraHnYHOCTH cpeabl. CBOWCTBA M KA4ECTBA CPEIbI.
Hcnonp3oBaHue cpenibl Kak CpeACTBa LEICHAPAaBICHHOTO




BO3/ICHCTBHA Ha TUYHOCTH. TEOPUH U TEXHOJIOTHUH 00paIeHus
Cpellbl B CPEICTBO YIPABICHUS Pa3BUTUEM JIMUYHOCTH.
Pa3paboTka TEXHOJIOTUH UCTIONB30BAaHUS CPEbI B IPAKTUKE
TBOPYECKOT'O Pa3BUTHUS JINYHOCTH.

[ToTeHman HHTEUIEKTYaabHOU cpebl. POsIb 3MOIIMOHAIBHOM
cpelpl B pa3BUTHHU JTu4HOCTH. KoMMyHHMKaTUBHAsI cpena u ee
BIIMSIHYE Ha peanu3aluio HoBoBBeneHuil. [Ipuponnas,
MIPOU3BOACTBEHHAs, COLUAIEHO-NHCTPYMEHTAIbHAS,
nenarornyeckas, yueOHo-yueHu4IecKasl, pa3BUBaronias u
BOCIIUTBIBAIOILAS CPEA.

CriocoOHOCTh MOAAEPKUBATh HHTEPEC K HAYUIHO-
Ne1arorn4eckoMy TBOPUYECTBY B YCIOBHUSIX MHHOBALIMOHHON
Cpelpl.

5. TPYAOEMKOCTbD JIUCLATIJIMHBI
OO6r11ast TpyI0EMKOCTD AMCIUILIMHBL 3a9€THBIX eIUHUITBI, 144 qacoB.
dopma MpoMexKyTOUHOM aTTecTauu: dk3ameH (1 cemectp)




Annomayusn padoueii npozpammol
oucyunaunvt Cospemennvie Memoovl u MEXHOI02UU PUUUECKO20

oopazosanus

1. IIEJIb M1 BAJIAYM OCBOEHUS YYEBHOM U CIIATIIMHBI
Mean:

dbopMHUpOBaHUE y CTYJCHTOB 3HAHUM O COJEPKAHMM W OpraHuU3aIlid y4eOHO-
BOCITUTATEILHOTO TIpoliecca Mo (pU3MKe B yUpekKIACHUSAX CpeaHero oOmiero (MoJHOTO)
0o0pa3oBaHus; MOATOTOBKA CIELHUAIMCTOB K MpPENojiaBaHui0 (UMK B COBPEMEHHOM
IIKOJIE.
3agaun:
1. 3HAKOMCTBO CTYJICHTOB C OCHOBHBIMM METOJAaMHU U TEXHOJOTHUAMH OOy4YEHUs
buzuke;
2. U3y4€HHUE JIMYHOCTHO-OPUECHTUPOBAHHBIX U PA3BUBAIOIIUX TEXHOJIOTHH;

3. u3ydeHue TeXHOJIOTui AuddepeHInali U UHIUBUIYATU3ALUNA 00yUEeHMUS;
4. ¢dopMupoBaHue y CTYIEHTOB YMEHHUH UCHOIb30BaTh HH(GOPMAIIOHHBIE
TEXHOJIOTUHU B 00y4YeHUH (PU3HUKE;

5. ¢opmHupoBaHHE y CTYJEHTOB TOTOBHOCTH K TIEAArOoru4yecKod JeSaTebHOCTH,
MHTEpeca K regaroruniaeckoii mpodeccuu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHJ'II/IHB. OTHOCHUTCA K 00f3aTeIbHOH 4YacTH. I[I/ICI_II/IHJ'II/IHa BXOOAUT B MOAYJIb

((HGHaFOFquCKHﬁ>), SABJIgETCA 00s13aTENbHOM B 1 CEMCCTPC

W3ydeHnne AMCUUIUIMHBI OMHMpAETCsd Ha 3HAHMUA OOYYaroIIUXCs, MOJYYEHHbIE B XOJ€
ocBoeHus aucuumiauH_CoBpeMeHHbIe TPOOJIEMbl HAYKU U 00pa30BaHUsI_.

3. INTAHUPYEMBIE PE3YJIbTATbHI OBYUYEHUS 1O AUCHUIIJINHE

Komnemenyuu odyuaiowezoca, popmupyemuie ¢ pe3yibmame 0C60CHUA OUCYUNTIUH DL
OIIK-1 CnocoGeH mpuMeHATh (pyHIaMEHTaJbHbIE 3HAHUS B 00JacTH (PU3MKH Ui peIIeHUs
HAy4YHO-HCCIIEIOBATENIbCKUX 3a/lad, a TAaKKe BJaJE€Th OCHOBAMM IE€JAroruku, HEOOXOAMMBIMU
JUISL OCYILIECTBIICHHSI ITPETIOaBATENIbCKOM 1€ TETbHOCTH
OIIK-3 CriocobeH mpuMeHTh 3HaHHUS B 0071aCTH WH(POPMAIIMOHHBIX TEXHOJIOTHH, UCIIOIH30BATh
COBPEMEHHBIE KOMIIBIOTEPHbIE CETH, MPOTrPaMMHBIE MPOIYKTHI M PECypchl MH(POPMALMOHHO-
TeleKOMMYHUKallnoHHON cetu "VHtepHer" (nanee - cerb "MHTepHer") st pemieHus 3agad
npo¢eCCUOHATIBHON JIeATEIbHOCTH, B TOM YHCJE€ HaXOASIIUXCSA 3a MpeaeraamMH MpopuIbHOM
TIOJITOTOBKH
B pe3yabTate H3y4yeHHs AUCHMIIIMHBI 00y4AaIOIMIics 10/KeH:

3HATD:

e cojiepxxaHue Kypca Qpusuku s 06a30BOro W Mpo(UIBHOTO YpOBHEH B OCHOBHOH H
CpeIHEN LIKOJIE

® BO3MOXXHOCTU MH(OPMAIIMOHHBIX TEXHOJIOTHI 00yUeHUS

YMETb:
® [PUMEHSTH 3HAHUS NEeJaroTUKU MPHU IIIAaHUPOBAHUU 3aHATUN 1O PU3KKeE
e COBPEMEHHBIE KOMIIBIOTEPHBIE CETH, IPOTPAMMHBIE TIPOAYKTBI M PECYPCHI CETH

"NuTepHer" st oOyueHus pusnke
BJIAJETD:



e MeToJaMH O0yueHHs PHU3UKe

® TIPUMEHATh HH()OPMAIIMOHHBIC TEXHOJIOTUH MPH 00y4YeHUHU (pu3nKe
4. COJJEP)KAHUE YYEBHOM JUCOUILTAHBI
(Heobx00umo ykazamop 0CHOGHbBlE OUOAKMUYECKUE eOUHUbL)

Tema 1. [lousitue «meroa o0yuenusi». Kiaccupukanum MeTo10B 00yueHus1 pusuke.

[lonatne meroma W Meronuyeckoro mnpuema. Kiaccuduxamms MeTomoB 0O0ydeHHs.
OOBSICHUTETHHO-WIUTIOCTPATUBHBINA, PEMPOAYKTUBHBII METObl, MPOOJIEMHOE H3JIOKEHUE,
IBPUCTHYECKUE METOIbI, HCCIEI0BATEIbCKUIA METOL 00yUeHHUSI.

CrnoBecHble  (BepOasibHBIC) MeETOABI OOydYeHHs: paccka3, OOBICHeHHE, Oecena
(aBpucTHUYECcKas Oecena), TeKmus, paboTa ¢ KHUTOM.

Harnsoasie metonpl 00ydyenust Gpusuke: 1€MOHCTPALIMOHHBINA SKCIIEPUMEHT, €ro 3HAUeHHe
B 00yueHuu. Meronudeckue TpeOoBaHMS K HeMy. PHCYHKM W 4yepTeXu Ha ypokax (U3UKH,
MeToau4eckiue TpeOoBaHUS K HUM. MeToauka NpUMEHEHUs Ha ypokax (U3MKM IJIaKaToB,
TaONMI, IUarpaMM, CTaTMYECKHX MPOEKUuH. MeToauka MCHOJIb30BaHUS B OOy4YeHUH (U3HKE
KMHO(MUIBMOB, BUJCO(DUIEMOB, KOMITBIOTEPHBIX MOJIEJIEH, aHUMAIIH.

[IpakTryeckne MeTonsl oOydeHus ¢usuke. Pemenue 3amad mo ¢usuke, X QyHKIUH B
yueOHOM mporiecce. Knaccudukanusa 3anad no gusmke U MeTOIMKAa MX pemieHus. Meronuka
00yUYeHHsI yUaIIuXCsl PEIICHUIO (PU3MUECKUX 3aa4.

JlaGopaTopHble 3aHATHs 1O GuU3KKe: (PpoHTANBHBIC JabopaTOpHbIE padOTHI, (HU3HMUYECCKUI
IPAKTUKYM, JOMalllHuE HaOMIOJeHUsI M OnbIThl. Pacuer mnorpemHocredl U3MepeHUil B
71a00paTOPHBIX paboTax.

Tema 2. CoBpeMeHHbIe MeTOAbI OPraHM3ALMH Y4eOHO-BOCIHUTATEJIBLHOIO IpoLecca Io
pusuxe.

Metoabl CTUMYJIMPOBAaHMSI ¥ MOTUBAlMM Y4eOHO-IIO3HABATENbHON J1E€ATEIBHOCTH.
Metoauka (QopMHUpOBaHHMS IO3HABATEIBHOrO MHTEpeca K (U3MKE W aKTHUBU3AIMU
IIO3HABATEJILHON EATEIbHOCTH YUaIlUXCsl.

MeTtopl opranu3anuu y4eOHO-103HABATEIbHOM €S TEIbHOCTH.

Hcnonp3oBaHne MHIYKIMU U AETyKIMU MIPU OOBSICHEHHH HOBOTO Marepuaia mo Qpusuke.
CamocTosTenbHas padota ydammxcs 1no ¢Gu3nuke ¢ yueOHUKOM, CIPaBOYHUKOM, XPECTOMATHEH,
JUAAKTUYECKUMH  MaTepualaMM, Hay4YHO-IIOMYJISIPHOM JuTepaTypod u T.n. Mertonuka
OpraHM3aIi CaMOCTOSATEIbHON pabOThI yUalluxcsl.

Metoabl  KOHTpOJII M CaMOKOHTpPoJis  3(PQPEKTUBHOCTH  y4eOHO-TI03HABATEIbHON
nesitenibHOCTH. CTaHAapTU3alus U AUarHocTUKa 3HaHUi yyamuxcsi. CocTaBlieHne TPOBEPOUYHBIX
3aJJaHUi Ha OCHOBE MOAJIEMEHTHOT0 aHaIM3a yueOHOoro Marepuaina. MeToasl IpoBepKU 3HAHUH U
yMEeHHH yyamuxcs. Meroauka opraHu3aluy MpoBepKU 3HAHUM U yMEHUH yJaliuxcs 1o Gpusuke.
Enunplii rocynapcTBeHHBIH 5K3aMeH MO (U3MKe, CTPYKTypa M COJep:KaHUEe KOHTPOJBHO-
MU3MEPUTEINIBHBIX MATEPUAJIOB, IOJrOTOBKA YUAIINXCS K DK3aMEHY.

Tema 3. Texnosorusi o0yuyenuss. CoBpemMeHHble MeJarornyeckue TEeXHOJIOTMH B
NpenoAaBaHuy (PU3HKH.

Texnonoruzauust odpasoBarenabHoro npouecca. [loHsTHE «Tlegarornyeckasi TEXHOIOTHSI.
Bunb rexHonmoruit o0yueHus.
CoBpemeHHbIe TeXHOJOTUU 00y4deHus ¢puznke. JIMUHOCTHO-OpUEHTUPOBAHHBIE U Pa3BUBAIOIINE
TexHosoruu. Crienuduka peanusanuy TexHouornyeckoro noaxoaa B.®. Ilaranosa u apyrux
yuuTesnaei-HoBaTopoB. UrpoBble TEXHOIOTHUH 00yUYeHUS

Tema 4. Texnosoruu audPpepeHHANNHE M HHIANBUAYATH3ANMU 00yYeHHU .
TexHonoruu auddepeHInaAIN U UHAUBUAYAIU3ALUN O0y4YeHHUs. ['pynrnoBble TEXHOJIOTHHM Ha

ypoKax (pU3UKH.

Tema 5. CoBpeMeHHbIe HHPOPMALMOHHBbIE TEXHOJIOTMHU NPH 00yyeHUH PU3UKe.



KoMmmbrorepHble TeXHOIOTUHM MpH 00ydeHHH (U3MKH — BO3MOXKHOCTH U OCHOBHBIE
HanpaBieHusi. 3D Mojenu: TeXHOJOTUSl CO3JaHUs U MeToAudeckue TpeboBanus. [IpuMenenue
KOMIIBIOTEPHBIX TEXHOJOTHMHl B JEMOHCTPAIMOHHOM U JIaDOpaTOPHOM OKCIIEPHUMEHTE.
Buneosanucu geMoHcTpanuii — 0cOOEHHOCTH CO3JaHMsI M MCIIOJIb30BaHMsI B y4eOHOM IpolLiecce.
BupTyalibHbIi 5KCIIEPUMEHT.

Tema 6. TexHO0JIOIMM OPraHU3AIMU U MPOBEJEHUS MPOEKTHO-UCCIEI0BATEIHLCKOM PadoThI
€O MIKOJbHUKAMHU N0 (pu3uKe.

O0630p BO3MOKHOCTEH, CHJIBHBIX M CJIa0bIX CTOPOH B TEXHOJOTMHM OpTraHu3alud U
MPOBEJICHUS MPOCKTHO-NUCCIICIOBATEILCKON pabOThI CO MKOJIbHUKAMU TI0 (pHU3HKE.

Tema 7. AHau3 BO3MOKHOCTEN MCNOJIb30BAHUS TEXHOJOTHU MPOOJEMHOro 00y4eHHus1 HA
ypoxkax (pu3uKHu.

AHalli3 BO3MOXKHOCTEH HMCIOJB30BaHUSI TEXHOJIOTMU MPOOJIEMHOI0 OOy4YEeHHSI Ha YpOKax
bu3HKH.

5. TPYJIOEMKOCTb JUCLUANJIAHBI
O61mast TpyJ0EMKOCTh JUCHMILUIMHEL: 2 3a4CTHBIC SIMHHIIBI, /2 YacOB.
dopma mpomexyTouHoi arrectanuu: 3a4et (1 cemectp)



OBA3ATE/IBHAA YACTH OIIOII

AnHOmayus padoueii npozpammvl OUCUUNTIUHBL
«Ilpoekmuposanue 00pazoeamenbHbIX NPOZPAMMY

1. IEJIb Y1 3AJIAYM OCBOEHU S YYEBHOM JUCIHUATIJIMHBI

1.1. Hemv oceoenua oOucyunnunvl: (GOopMUPOBaHHE Yy OOYdYAIOMIMXCA COBOKYITHOCTH
VHHBEPCAJbHBIX, 00MIENPO(ECCHOHATBHBIX M TPOPECCHOHAIBHBIX KOMIICTCHIIMHA, KOTOpas JOJDKHA
o0ecrevnBaTh BBIMYCKHUKY CIIOCOOHOCTh MPOEKTUPOBaTh OOpPa30BaTENbHBIC IPOrpaMMEI B cdepe
OCHOBHOT0, CpeIHEero oOiero oOpa3oBaHus, MPO(ECCHOHATBHOTO 00pa30BaHUS U JIOTIOJIHHUTEIBHOTO
o0pazoBaHwMs.

1.2. 3a0auu oceoenus oucyuniunbl:

e (hopMupoBaHUE Y OOYYAIOIIMXCS MPEICTABICHUS O CTPYKTYpe 00pa3oBaTEIbHBIX MPOTrpaMM
Pa3IMYHOTO YPOBHS U y4eOHO-METOIMYCCKHIX MOIX0AaX K UX MPOCKTUPOBAHUIO HA OCHOBE (heiepaIbHBIX
rOCYapCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB U APYTHX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB;

e paccMoTpeHHE TpeOOBaHMII K YCIOBHSM pealM3allMd  00pa30BaTEIbHBIX MPOTPaMM:
00IIIeCHCTEMHBIX, TPEOOBAHMHA K MaTepHaIbHO-TEXHUICCKOMY, YICOHO-METOIMICCKOMY 00ECIICUSHHIO, K
KaJpOBBIM U (PMHAHCOBBIM YCIIOBHUSIM PeaH3alliy IPOTPaMM;

e u3yucHWe TpeOOBaHMH K MPUMEHSIEMbIM MEXaHHW3MaM OIICHKH KadecTBa 00pa3oBaTeNbHOU
JESITeIbHOCTH M IOJTOTOBKH 00yUaIOIIUXCsl IO 00pa3oBaTeIbHBIM MPOrpaMMam;

e (dopmupoBaHue y o0OydalOmUXCS YMEHHH W HAaBBIKOB INPOCKTUPOBAHMS OCHOBHBIX H
JIOTIONTHUTENBHBIX ~ 00pa30BaTeNbHBIX TMPOrPaMM HAa OCHOBe (eAepalibHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB U JPYTUX HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB, C YYETOM IMPHUMEPHBIX
OCHOBHBIX 00pa30BaTEJIbHBIX POTPAMM;

® pAacCMOTPECHHE METOJOB OICHKU KauyecTBa M MPOIEeIyp (TEXHOJIOTHI) yIPaBICHHUS Ka4eCTBOM
00pa3oBaTEeIbHBIX MPOrPAMM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Hucuumnmaa otHocutcs K oOs3atenbHOM wactu OIIOIL JlucumiuiiHa BXOAWT B MOAYIb
«Ilemarormueckuiiy, sBiseTCs 00s3aTeIHHON 1T OCBOSHHS BO 2 CEMECTpe.

N3yveHre AMCUMIUIMHBI OMHUPACTCS HAa 3HAHUS M YMEHHUs OOYYarOUIUXCs, MOJYYCHHBIC B XO7C
ocBoeHusl auciuIUMHbl «CoBpeMeHHbIe MPOOJIeMbl HaykKd M oOpa3oBaHus». OCBOSHHE TUCIMILIHHBI
SBIISIETCS Ba)XKHOH MPOQECCHOHATBPHONW COCTAaBJISIOMICH Ui W3ydeHus AUCHUIUIMHBL «COBpeMeHHBIS
METOJIBI ¥ TEXHOJIOTHH (PH3HUUECKOTO 00pa30BaHUM.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUSA 11O JUCHUIIJIMHE

Komnemenyuu odyuatowezocs, popmupyemsie 6 pe3yiomame 0C60€HUs OUCUUNTIUHBL

YK-2. CriocobGeH ynpaBiisiTh MPOSKTOM Ha BCEX 3Talax ero )KW3HEHHOTO LUKIIA.

OIIK-1. CnocobeH mpuMeHsTh (yHIaMEHTaJIbHbIC 3HAHUS B OOJIACTH (U3UKH JJIS PELICHHUS
HAYYHO-HCCIIEIOBATENbCKUX 3a/a4, a TaKKe BIIaJeTh OCHOBAMHU IENAaroruky, HEOOXOAMMBIMHU IS
OCYIIECTBIICHHUS TIPETO/IaBaTeILCKON IEATETLHOCTH.

I[nanupyemblie pe3yabTaThl 00y4eHHs MO TUCIUIINHE

3HATbD:

- TNPUHUMOBL W METOABl TNPOEKTHOH MAEATENILHOCTH; TpeOOBaHUS, TMpPEIbsBIsSEMBIE K
00pa3oBaTeIbHON MPOrpaMMe Kak MPOEKTHOH paboTe KOJUIEKTHBA MTPO(ecCHOHAIIOB;

- tpeboBanus @I'OC 1 MHBIX HOPMATHUBHBIX JOKYMEHTOB, PErIaMEHTHPYIOMINX TpeOOBaHMS K
CTPYKTYpE, COJEpPXaHUIO, YCIOBHSAM pEaIM3allMd OCHOBHBIX M JONOJHHUTEIBHBIX 00pPa30BaTEIbHBIX
POTpamMM;

- COBpEMEHHbIE 00pa30BaTeNbHBIC TEXHOJOTHH OpPraHW3allMd COBMECTHOW M WHIWBUAYaIbHON
y4eOHOM M BOCIIUTATEIILHON JESTEIbHOCTH 00yUYaromuXcsl, B TOM YHCIE ¢ OCOOBIME 00pa30BaTeIbHBIMU
MOTPEOHOCTIMU;

- OCHOBHBIC TMOJXOJbl K MPOSKTUPOBAHHIO aJANTHPOBAHHBIX 00pa30BaTENBHBIX IPOTPAMM,
VMHIMBUAYaTbHBIX Y4eOHBIX TUIAHOB AJIS1 00Y4YaIOMIKXCs ¢ 0COOBIMHE 00pa30BaTeIbHBIMU HOTPEOHOCTAMY;

- CTPYKTYpPHbIE KOMIIOHEHTHl W MPHUHLMIIBI TEAATOTHYECKOr0 MPOEKTUPOBAHUS MNPOTrpaMm
y4eOHBIX MPEIMET, KypCOB, TUCIUTUINH (MOJIyJIei), TPAKTHUK.



YMETh:

- BBICTpauBaTh dTambl pPa0dOThIl Haa IPOESKTOM OOpa30BATEIbHONW MPOTpaMMBI € YUYETOM
MOCJICIOBATEILHOCTA WX pealli3allii, BHIOMPATh ONTHMAIBHBIA CIIOCO0 PEIIeHUs 3a/lad KOHKPETHBIX
3TANoB, UCXOS U3 JCHCTBYIOIIMX MPABOBBIX HOPM U UMECIOIIUXCSI PECYPCOB U OTpaHUYCHUN;

- IPUMEHATH METO/IbI M TEXHOJIOTUHU I1€Jaroru4eckoro NpoeKTHPOBAHUS B IIPOLIECCE Pa3pabOTKU
OCHOBHBIX H JIOTIOJIHUTEIBHBIX 00pa30BaTeNbHBIX MPOrpaMM, HAYYHO-METOJIUYECKOTO O0ECHeUeHHs UX
pealn3anuu;

- IPOEKTHPOBATH YIeOHO-METOAMUECKOE 00eCIIedeHEe peaTn3aiiil 00pa30BaTebHBIX IPOTPaMM,
HEOOXOMMOe UIsl WHAWBHIyaTHU3allid OOYYEeHHs, Pa3BHTHS, BOCIUTAHHA OOYYAIOUINXCS C OCOOBIMHU
00pa3oBaTeIbHBIMU TIOTPEOHOCTAMU;

BJAJAETD:

- HaBBIKAMH MPOCKTHPOBaHUS OO0pA30BATENBHBIX MPOTPAaMM M  HAyYHO-METOJUYECKOTO
oOecrieueHUsT WX pealiu3alliy, BBICTPAMBAHUS CTpaTeruu oOecCIieueHUs KadecTBa oOpa3oBaTelbHON
MPOrPaMMBI C YYETOM BCEX ITAIOB €€ KUIHCHHOT'O IUKIIA;

- METOJaMH TI€IarOrHYSCKOro MPOCKTUPOBAHMS OLIEHOYHBIX CPEACTB I THArHOCTHKH KayecTBa
MOJITOTOBKH O0YYAaIOIIUXCSI B COOTBETCTBHH C TPEOOBAHUSAMHU K pe3ylbTaTaM OCBOSHHS 00pa30BaTeIbHON
MIpOrpaMMBEI.

4. COIEP)KAHUE YUYEFHOM JUCIUTIINHBI

[lenarornyeckoe MPOCKTUPOBAHKUE KaK BUJI CUCTEMHOMN 00pa30BaTEIIbHOM JIEATSIILHOCTH. Y POBHH
MPOEKTUPOBaHUs B cdepe o00pa3oBaHMS: KOHICITYAIbHBIN, COJCPKATCIbHBIA, TEXHOJOTUYCCKHIA,
nporeccyanbHbId. [IpHHIUIBI TeAaroruyeckoro NpoeKTHPOBAHUSL.

HopmartuBHO-paBoBoe obecriedeHre MPOeKTHPOBaHUsT 00pa30BaTEIbHBIX MPOTrPaMM: OCHOBHBIX
0011eo0pa3oBaTeIbHbIX MPOrPaMM, OCHOBHBIX MPO(ECCHOHATIBHBIX O0pa30BaTENLHBIX IPOTPaMM,
JIOTIOTHATENBHBIX 00pa30BaTeNbHBIX MPOrpaMMBL. JTambl mpoektupoBanuss OIll: nuarsHocTuueckuit
(TpenBapUTENbHEIN), TEXHOIOTUIECKH (OCHOBHOM), KOPPEKTUPYIOIMNH (3aKIF0UnTENbHEIHN). [Iporemypbt
stanoB mnpoekTupoBanust OIl, orBewaromme 3a 3(PEKTUBHOCTh M IUIAHOMEPHOCTh €€ pean3aliiH.
OCOOCHHOCTH MPOEKTUPOBAHMSI aAallTHPOBAHHBIX 00pPa30BaTEIbHBIX IPOTPAMM.

Pa3paboTka pabounx mporpaMM y4eOHBIX MPEAMETOB, KYPCOB, TUCIUIUINH (MOAYJIEH), MPaKTHK.
HpOCKTHpOBaHI/IC OICHOYHBIX U MCTOANYCCKHUX MAaTCPUAJIOB I10 O6pa3OBaTCHLHBIM mnmporpaMmam.

5. TPYIJOEMKOCTbH JUCIHUTIJINHbI
OO61mas TpyA0EMKOCTh AUCIUIUIHHEL: 4 3a4eTHBIe eqnHUIIBL, 144 yaca.
DopMa NPOMEKYTOUHOM aTTECTALUU: IK3aMEH.



YACTb OITOIT, ®DOPMHPYEMASA YIACTHHKAMH ObPA30BATEJIbHbIX OTHOIIIEHHH

Annomayun padoueii npozpammuol
oucyunaunsl Duzuxa peanbHozo Kpucmaina

1. HEJb U 3AJJAYU OCBOEHMU I YUYEBHOM JANCHUTIIJINHBI
enn:
M3yYeHNe BIUSHUS Je(PeKTOB Ha CBOICTBA PEaNbHOTO KPUCTAJUIA M CTPYKTYP HA €r0 OCHOBE, METOJIOB
HUCCIICA0BaHUA HC(l)CKTOB 1 MCTOJIOB MOJIYUCHHA 663[{6(1)€KTHI)IX KpHUCTAJIOB € 3aJaHHBIMU CBOWCTBaMH.
3agaun:

e opMuUpoOBaHUE NMPEACTABICHUI 00 OCHOBHBIX BUAAaX TOYCUHBIX U MPOTSHKEHHBIX 1e(DEKTOB
CTPYKTYPBI U X BIUSHUH HA TEIUIOPU3NUECKUE U MEXaHMUYECKHIE CBOWCTBA MAaTEPUAJIOB;

M3y4eHHE TIePCIIEKTUBHBIX METOI0B BhIpAIUBaHuUs 0e3/1e()eKTHBIX KPUCTAIUIOB M SMTUTAKCHUATBHBIX
CTPYKTYD, a Takxke Hanbosee 3¢ PeKTHBHbIE METOIbI HAOMIOAeHHS Ae(DEKTOB, B 3aBUCIMOCTH OT
CTPYKTYpBI KpUCTaJLIA.

2. MECTO JUCHIUMIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHHI/IHB. OTHOCHUTCA 4YacCTH, (I)OpMpreMOfI yY4aCTHUKaMH O6paSOBaTCJII>HbIX OTHOIIICHUH.

JucuunimHa BXOAUT B MOy b «Du3KKa KOHJEHCHPOBAHHOTO COCTOSIHUSI BEIIECTBAY, SBJISIETCS
obsi3aTenbHOM B 1 cemecTpe

W3ydenne AMCUUIUIMHBI OMMPAECTCSd Ha 3HAHUA OOYYarOLIUXCs, MOJYYCHHbIE B XOJ€
OCBOCHMS AUCHUIUIMH __ DH3MKa KOHIEHCUPOBAHHBIX CPEJI_.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS 110 JUCIUIIJIMNHE

Komnemenyuu ooyuarowezocs, popmupyemoie 6 pe3yipmame 0C60eHuUs OUCUUNIUHDL
VYK-1 Cnoco0OeH oOCylecTBISTh KPUTHUYECKHHM aHalu3 MpoOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEUCTBHI
[IK-1 CnocobeH miaHupoBaTh HMCCIENOBATEILCKYIO padOTy M MOA0MPATh COOTBETCTBYIOIIUE
METO/IbI peIlIeH!s] HayYHO-UCCIIeI0BaTEeIbCKUX 3a1ay B 00J1aCTH (U3UKU UM CMEXHBIX HAyK
[1K-2 CriocoGeH HCIoib30BaTh COBPEMEHHBIE METOBI IIPH PEIIEHUH MPO(eCcCHOHANBHBIX 3a1a4
B TOM YHCJIE C UCHOJIb30BAaHUEM COBPEMEHHOM amnmaparypbl 1 HHPOPMALIMOHHBIX TEXHOJIOTUI
B pe3yabTrare u3yuyeHus IUCHHMIIJIMHBI 00y4AIOIMIiCS 10/KEH:

3HATD:
o - (hyHIIaMEHTaJIbHBIE pa3Aeibl PU3UKH
. OCHOBHBIE (PM3UYECKHUE SIBICHUS U OCHOBHBIE 3aKOHBI ()M3MKW M TPAHMULBI MX NMPUMEHUMOCTH,

IIPUMCHCHHE 3aKOHOB B Ba)XKHEHIITNX IMPAaKTUYCCKUX PUITOKCHUAX (1)I/ISI/IKI/I

YMEThb:
o MPUMEHATH (PU3MYECKUE 3HAHUS JUIsl pelIeHUs MPpOo(ecCHOHAIbHBIX 3a/1a4
. BOCIIPUHUMATh, aHAJTM3UPOBATH K 00001IaTh TOTYYSHHYIO HH(POPMAITHIO
BJIAJIETh:
o HaBbIKaMU MPUMEHEHHSI OCHOB-HBIX METOJI0B (PU3NUECKHUX HCCIEA0BaHUI
o HABBIKAMHU TIPEJICTABICHHUSI PE-3yJbTAaTOB WCCIEAOBAHWH, IIOJYYCHHBIX C ITOMOIIBIO

Ppa3JIMYHbIX (1)I/ISI/ILICCKI/IX METOJZI0B, B IOKJIaJIaX, OTYETAX U HAYYHBIX HY6HI/IK3HI/I-$IX



4. COJIEP’)KAHUE YUEBHOM JUCLUATIINHbBI
(neobx00umo ykazamp 0CHOGHbBIE OUOAKMUYUECKUE eOUHUbL)

Tema 1. Ilpeomem u 3adauu oucyuniunsl. Mexanuueckue c80UCMBA PEATbHBIX KPUCMAILIO8
Brmsiaue neekToB Ha CBOMCTBAa KPUCTAIUIOB U TapaMeTpsl u3fenuit u3 Hux. CTpyKTypHO-
YyBCTBUTEJIbHBIE CBOMCTBA MOTYPOBOJHUKOBBIX, AUAIEKTPUIECKIX U MAarHUTHBIX KPUCTALIOB. MecTo
TUCITUILTAHBI B y4eOHOM Tpoliecce U B OyayIien cnermansHocTy. [Imactryaeckas nedopmarus.
Mexanndeckoe nBoiHHKOBaHHE. CITAMHOCTH U TBEPIOCTD.
Tema 2. Toueunvie deghexmul u Kracmepul
ATOMHBIE HapyIIEHUsI CTPYKTYpbI Kpuctamia. Kinaccudukanus nedextoB cTpykTypsl. ToueuHble
nedexTsl. LleHTpsl okpacku. Biusaue TouedHbIX 1e(eKToB Ha CBOMCcTBA KprcTamioB. OOpa3oBaHwme
TO4YeUHBIX Je(eKkTOB. OCOOCHHOCTH TBEPBIX PACTBOPOB KPHUCTAIUIOB B CIIydae reTepOBaAICHTHOTO
MOHHOTO 3aMellleHus. AHTUCTekNa. [IposBienne ki1acTepHol CTpYKTYpHI B Ipolieccax TeIIoNnepeHoca.
Tema 3. J[ucnoxayuu

[lonstne mucnmokammu. KpaeBas n BuHTOBas aumciokanud. OCHOBHBIE OCOOCHHOCTH THCIIOKAITHI.
KonTtyp u Bextop broprepca. IlnotHocTs nucnokarnuil. J[Buwxenue aucnokanuu. Cuna, qeiicTByromas Ha
JUCIIOKAIMI0. DHeprus auciiokanuu. Jucnokannonneie peaknud. Yactuanble auciokanuu. JledexTs
yHakoBKH. J{MCIOKanny B peabHBIX KpUcTauiax. /uciiokamum B CTpyKTypax anmasa u chanepura. Jc-
JIOKalMsl B CTPYKType KaMeHHOM cousid. J[MCIOKaluu B TreKCaroHaJbHBIX IIOTHOYNIAKOBAaHHBIX KPHUCTaJI-
nax. Jucmokanum B KpucTaJlax co CTPYKTypou Bropuura. [lone HanpsbkeHui nuciokanuu. Bzaumoneit-
CTBHUE AVCIOKAIMHA IPYT C APYTOM U C TOUYCYHBIMH JedexTamu. MeTonsl HaOMroAeHus quciokanuii. Me-
TOJl U30UPATETHLHOTO TpaBieHHs. MeToa GoTOynpyrocTH. DIEKTPOHHAS MUKPOCKOIHUS U PEHTT€HOBCKHE
METOJIbl. METO/ PEHTIC€HOBCKO# Tonorpaguu.
Tema 4. Pocm kpucmannog
3apoxaenne kpuctauioB. CtexnoBanue. AMopduzanus. XKuakue kpuctamibl. OCHOBHEIE Mpe-
CTaBJICHHS O POCTE KpHCTAJUIOB. PaBHOBecHast hopMa KpHcTaioB. PeanbHbie (hOpMBI pocTa KPUCTAILIIOB.
Makpockonmueckie AeeKThl KPHCTAIUIOB. 3aKOHOMEPHBIE CPOCTKHU M ABOMHUKH. BrinsiHue nedexton
KPUCTAJUTMYECKON PEIeTKH Ha 00pa3oBaHue KpucTauioB. OCHOBHBIE METOIBI BHIPAIIMBAHUS KPUCTAIIIOB
u3 pacraBa. Meronsl Kupomynoca u Yoxpanbsckoro, Ctokbaprepa-bpumkmena, Bepaeiins. 3oHnas
TUTaBKa.
Tema 5. Tepmoounamuxa KpUCmaniios
Tepmonnnamuka 6uHapHBIX cucteM. [IpaBuno a3z ['m66ca. Kinaccndukanus $hazoBeIxX mepexoioB.
Cummetpus u pazoBsie iepexo/bl. JuarpaMMbl cocTOSHUE OMHAPHBIX crcTeM. HerpepbIBHBIN psijt
TBEpABIX pacTBOpoB. DBTeKTUKA. [lepuTekTrka. Kynon pacnaga. PerporpagHoe miaBneHue.
TpoliHbleAna-rpaMmbl COCTOSIHUN. TemnepatrypHasi 3aBUCUMOCTb PaCTBOPUMOCTH. Da30oBbIe
MIPEBPAICHNS B TBEPJIOM COCTOSIHHH. | OMOT€HHbIE U T€TEpPOT€HHbIE MTPEBPAICHHUS.
Tema 6. Pacnad meepovix pacmeopos

[IpepbIBUCTBIN U HEMPEPBIBHBIN pachal. 3apoKICHUE, POCT U KOAJIECICHIIUS YacTUll. 30HHAsI CTa-
Jus pacriaga. YopsaaoueHne aTOMHO-KPHCTANTNYEeCKON CTpyKTypsl. [IpencraBnenue o OamxkHEM MOPSA-
ke. Cremenb OmkHEero mopsaka. AtoTporuss ¥ monuMopdusMm. MapTeHCUTHbIE W MacCHUBHBIE
npespanienus. [IpeqmapreHcuTHbIe 3P HEKTH.
8
Tema 7. Kpucmannvl ¢ 0cobbimu ghusuteckumu cgoucmeamu
[Tve3z0nmexTprueckue sBineHus. Kpucrammorpadpuueckue kpurepun mbe303eKkTpudecTsa. [Ipumepsr
MbE30KPHUCTAIIIOB.
[Muposnexrpuueckue siBieHus. Kpucramiorpaguueckie KpUTEPUH, IPUMEPHI TUPOITEKTPHUECKHX
KpPHCTAJLIOB.
CerHeToaIeKTPUKY U aHTHCETHETORIEKTPUKH: IOMEHHOE CTPOSHHE U 0COOEHHOCTH 3JIEKTPHUUECKUX
cBoiicTB. CTpyKTypa U CBOMCTBa TUTaHaTa Oapus, ruapodocdara Kanms, CETHETOBOM COJIH.
YropsiioueHHbIE MAaTHETUKH, THITHI MATHUTHBIX CTPYKTYpP, MarHUTHast cummeTpus. OOMeHHoe B3a-
umozpeictaue, Touku Kropu u Heens.
Tema 8. [lepcnexmuest pazeumus Memo008 NOLYYEHUS KPUCMALLO08 C 0COObIMU PU3UYECKUMU
ceoticmeamu

[lepcriekTrBHBIE METOIBI TTOTyYeHUS 0e3/1e()eKTHRIX KPUCTAILIOB U ATIUTAKCHAIBHBIX CIOEB.

5. TPYAJOEMKOCTDb JUCIUIIJIMHbI
OO0r1ast TpYI0EMKOCTD AMCIUILIMHBL: 4 3a4eTHbICe eauHuIbI, 144 gaca.
dopma MpoMeKyTOUHOU aTTecTaluu: dk3ameH (1 cemecTp)
OBA3BATE/IBHAA YACTh OIIOIT



Annomayusn padoueii npozpammuol
oucyunaunvl DPu3uxka HUKUX memnepamyp

1. LEJb U 3AJAYU OCBOEHHUS YUEBHOMN JANCHUTIIJINHBI
enn:
MOJIyYeHHE W OCBOCHHE HH(opManuu O (U3MKE HHU3KHX TeMIIepaTyp Kak 00JIaCTH 3HaHU,
OPUEHTUPOBAHHOW  Ha  MmoiydeHue  (yHIaMEHTAJIbHOH  HMHpOpMamuu B paMKax

KBaHTOBOMEXAHUYECKUX MPEACTABIECHUN O CTPYKTYpPE MAaTEPUH.

3agaun:
e TPHOOpPETEHHE CTYJCHTaMH OCHOBOIIOJIATAlOIMUX 3HAHUK (PU3MUECKHX MPOIECCOB U
HBHCHHﬁ, HpOTeKaIOH_[I/IX B TBepI[bIX U XKXKUIKUX TCJIaX B yCHOBI/ISIX KpI/IOI‘eHHBIX TeMHepaTyp;
L] 3HAKOMCTBO C q)HSI/IIICCKI/IMI/I OCHOBaMH BKCHepI/IMeHTaJIBHbIX MCETOAUK I/I3MepeHI/I$I HpI/I
HU3KHX TeMIeparypax;
® T[OJy4YeHHE 3HAHUN O KJIACCHMYECKHUX U COBPEMEHHBIX JKCHEPUMEHTANbHBIX pe3yjbTaTax
MCCJIETOBAaHUM CBOMCTB TBEP/BIX TEJ B YCIOBHIX INIyOOKOTO OXJIaXKICHHUS.

2. MECTO JUCHIUIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHHI/IHB. OTHOCHUTCA 4YaCTH, (1)OpMI/IpyeMOI71 yY4aCTHHUKaMH O6paSOBaTCJII>HbIX OTHOIIICHUH.

JlucuurianHa BXOAUT B MOIYNb «DH3MKa KOHACHCHPOBAHHOTO COCTOSIHUS BEIIECTBAY, SIBISETCS
o0s3arenpHOM B 1 cemecTpe

HSy‘leHI/IC JUCHHUINIMHBI OIIMPACTCA Ha 3HAHUA O6y‘laI-OH_[I/IXC$I, MOJIYUCHHBIC B XO/€
OCBOCHU JUCIUIIIINH du3uka KOHACHCHUPOBAHHBIX CPCA.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUS 1O AUCHUIIJINHE

Komnemenyuu odyuaiowezoca, popmupyemoie ¢ pezyibmame 0C60CHUA OUCYUNTIUHDL
VYK-1 CnocoGeH ocymecTBIsATh KPUTHYECKHM aHanu3 NpoOJeMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOI'0 II0JIX0/1a, BbIpaOaThIBaTh CTPATETUIO JEHCTBHIM
[1K-1 Cnoco0eH MiIaHHpOBaTh HCCIEAOBATENbCKYIO paboTy M MOAOUPATh COOTBETCTBYIOIIME
METO/Ibl PEIIEHUsI HayYHO-UCCIIEeI0BAaTENIbCKUX 3a/1a4 B 00J1aCTH (PU3UKHU U CMEKHBIX HayK
[1K-2 CniocoGeH HcIoib30BaTh COBPEMEHHBIE METOABI IPU PEIIEHUH MPO(ECCHOHABHBIX 33134
B TOM YHCJIE C UCITIOJIb30BaHUEM COBPEMEHHOM anmnapaTypbl U UHGOPMAIIMOHHBIX TEXHOJIOTUI
B pesysabTate n3y4yeHHs JMCHUILIMHBI 00YYAIOIIMICS N0/IKeH:

3HATD:
- OCHOBHBIE pa3/iesibl COBPEMEHHON (PM3NKU HU3KUX TEMIIEparTyp;
- OCHOBHbIE ()M3MUECKHE 3aKOHBI, HA KOTOPHIX Oa3UpyeTCs] TEXHHKA MOIY4YEHUS U HU3MEPEHUS
HU3KHUX TEMIIEPATYp;
- MEXaHUUYECKHe, Terlo(pU3nueckrue M 3JIEKTPOMAarHUTHBIE CBOMCTBA BEUIECTB IPU HHU3KUX
TEeMIEPATypax
- OCHOBHBIE METO/Ibl IOJyUEHUSI HU3KUX TeMIIepaTyp;
- (hu3UYEeCcKre OCHOBBI COBPEMEHHBIX KPUOTEXHOJIOTUH.

YMETb:
- (hopmynupoBaTh MpeaIMET MOUCKOBO — SKCIEPUMEHTAIBHBIX 337jau B 00JacTi (PU3NKU HU3KUX
TEMIEpaTyp;
- OOBSICHUTh OCHOBBI KBaHTOBOMEXAaHHMYECKOH TEOpUHM 3aps0BOM, MacCOBOM M CIHMHOBOU
(MarHUTHOMN) CBEPXTEKYYECTH;
- T10JIB30BAThCSI OOLIMPHBIM CIPABOYHBIM MAaTEpHAJIOM 10 METO/aM, NMpudopam M JaTUUKaM JUIs
U3MEpPEHUN  TeIIOPU3NYECKUX [apaMeTpoB Ui  HCHOJIb30BaHUS HUX B  KOHKPETHBIX
AKCIEPUMEHTAJIbHBIX YCIOBHUSX.



BJIAJIETb:

- KBAHTOBO-MEXaHUYECKHUM alapaToM, IPUMEHUMBIM B 00J1aCTH (U3UKHU HU3KUX TEMIEPATyp;

- 3HAHWSIMH O CHeNUPUIeCKHX (U3MYECKHX SBICHUSIX, KOTOPBHIC MPOUCXOIAT TPH HU3KUX
TeMIeparypax;

- HaBBIKAMU CTaBUTh M pelIaTh MPOCTEHINME SKCICPUMEHTANbHBIC 3aaud (DU3UKU HHU3KUX,
TeMIEepaTyp, TpaMOTHO 00padaThIBaTh, aHAIM3UPOBATH U OI[CHUBATH MOJTYYECHHBIE PE3YJIbTATHI.

4. COJIEP)KAHUE YUYEFHOM JJUCITATIIAHBI

Tema Nel. Dransl pazsutuss PHT. Kpuorennsole ;KuakocTu

Osxmxenue Bo3nyxa. Pa3paOoTka OCHOBHBIX NPUHIMIIOB U CO3JaHHME TEPBBIX 00Pa3IoB
KpuoreHHoM TexHukH. PaGorel Kamepnauur-OHHeca 1o OXmKeHHIO Tenus. CBEepXTEKydecCTb.
OTKppITHE  CBEpPXIPOBOJUMMOCTU. Teopuu CBEPXIPOBOIUMOCTU. BbicokoTemmepaTypHble
CBEPXIPOBOJAHUKH. ¥YCIEXH OTEYECTBEHHON (U3UKM HU3KUX TemnepaTyp. Huskue remnepaTypbl
B bpsHckoM roc. yHuBepcutere. OCHOBHBIE KpPUOTEHHBIE JKUIKOCTH, UX XapaKTEPUCTUKH.
Kunxuit u tBepasiii He4 . CBepxrekyuects. Tepmomexannueckuit apdexr. I'enmit — 3.

Tema Ne2. Ilpunumunbl noaydenuss temmeparyp Huxke 1 K. Huskoremmeparypnas
TepMOMeTpHUs

Anmnabatuyeckoe pasMarHWYMBaHUE. DHTPOINS CUCTEMbl aTOMHBIX MarHUTHBIX MOMEHTOB.
S-Tauarpamma aguabaTuueckoro pazmarauuuBanusi. Pedprkeparopsl pacrBopenus. CBolicTBa
xkuakon cmecu He3 -He4 . Biok-cxema u mpuHIMI paOOThl KJIACCHYECKOTO pedprkeparopa.
PedpuxepaTopsl pacTBopenus Ha ocHoBe 3¢ dekra [[xoynsa-Tomcona. OxnaxaeHue MeTo oM
[Tomepanuyka. ['azoBas Tepmomerpus. ['a30Bble TEpMOMETpPHl MOCTOSIHHOIO OObeMa.
AKycTH4eCKHE ra3oBble TEpMOMETPHL. TepMonapHble TepMOMETphI. Pe3ucTuBHasE TEpMOMETpPHSL.
Meramnueckue, NOJIyIPOBOJHUKOBBIE M YIOJIBHBIE TEPMOMETPBI. TepMHCTOpPBI Ha OKCHIAX
MeTauloB. TunuyHble MpoOJieMbl W OIIMOKM B PE3UCTHUBHOM TEpMOMETpUH. MarHutHas
TEPMOMETPHsI, OCHOBAHHAs HA 3aBUCUMOCTH BOCHPUMMYMBOCTH IapaMarHUTHOW COJIM OT
TeMIeparypbl. MarHuTHas: TEPMOMETPHSL, NCIIOJIB3YIOIIAs SACPHBIM MarHETU3M.

Tema Ne3. DiieMeHTBHI BAKYYMHOM TeXHUKHU

brnok-cxeMa ¥ mNpUHIMIBI (QYHKIHMOHUPOBAHMS BaKyyMHOHl cucremsl. [IpomyckHas
crocobHocTh cucteMbl. CkopocTh oTkauku. [IpomsBogutensHocTth. Hatexanue. IlnactuHuato-
pPOTOpHBII BakyyMHbII Hacoc. [{uddy3rnoHHBIN mapoMacisiHbIi Hacoc.

Tema Ned. OOpaieHue co C:KUKEHHBIMM TFa3aMu

Kpuorennsie emxoctu. I'enuesslii cocyn Jlproapa, oxiaxnaeMblil xkukuM azotoM. Cocyn
JUISL J)KUJKOTO TeHsl C MHOTOCIIONHONM BakyyMHOW Terutomsossiuuen. [lepenuBHoil cudon s
renus. Kpuocratsl. Cucremsl 171 aguabaTHOro pa3MarHndyvBaHus. Marautel. [lapamarHutHele
cosid. HenpepbIBHBIN NpoLecc OXJIaXKICHHs, ABYXCTYIIEHYAaTOE€ pa3MarHW4YMBaHME. TeruioBble
KIIFOUH.

Tema NeS. TenntoBasi mzosinusi. Huskue remneparypbl B HAyKe M TEXHHKe

BricokoBakyyMHas Teron3ossuus. Jlyancteiii rennonpuTok. Tenmnossle skpansl. [lepenoc
TEeIJIa OCTaTOYHBIM ra3oM. [IopomkoBo-BakyyMHasi TEIIOM30JSIIUSA. MHOTOCIOMHO-BAKYyMHAs
TEIION30JIALMs. TeIIoBbIE MOCTHI.

Ou3nuka HU3KUX TEMIIEpaTyp U HKCIEpUMEHTajbHas TeXHuKa. [ly3bIppKOBBIE KaMephbl.
CepxnpoBoanMocTb. CBepXNpoBOJsALIME MarHUTHL. CBepXIpoBosimue onopsl. KproTpoHsl.
Kpuorennsie )xuakoctu B pakeTHOl TexHuke. [lonydenune neritepusi. KpuoreHHble BakyyMHbIE
Hacockl. Huskue temmepatypsl B UHGpakpacHOil TexHuke. IIpuemMHUKH uWH(paKpacHOro
n3iydeHus. CucTeMbl KBaHTOBOM JJIEKTPOHUKH. bynymniee kpuoreHuku. CBEpXIIPOBOIUMOCTb.
ATtomHas sHepreTuka. Kpuobuonorus. Meauunnckue npuiioxkenus. Kocmuueckast TeXHUKA.

Tema 6. Huzkoremneparypubie (pa3oBbie npespainenus. TennoeéMKocTh BellecTB Npu
HHU3KHX TeMIepaTrypax



dazoBeie mpeBpanieHusa. YpaBHeHue Knaneitpona-Kmaysuyca. Knaccudukamus ¢azoBbix
nepexonoB 1o OpeHdecty. CTpykTypHBIE TpeBpamieHus. I[IpeBpaiieHuss «HmopsaoK —
Oecniopsiiok». M3meHeHue SHTponuu npu (Ha3oBbIX IpeBpaIieHusX. TernaoeMKoCTh BEIIECTB IPU
temriepatypax Himke 1 K. Dnexrponnas temnoemMkocTs. HuskoremmeparypHble aHOMAalIUU
TerioeMkocTH. Kanopumerpus.

Tema 7. Kuneruueckue siBjieHUsl NPH HU3KUX TeMIlepaTypax

DIEeKTPONPOBOAHOCTS MeTauioB. HuskoTemmepaTypHas TeIJIONPOBOJHOCTh METAJUIOB,
JIUAJIEKTPUKOB, 3aK0oH Bunemana-dpaniia.

Tema 8. CBepxnpoBoauMocTs. Hu3koTeMneparypHblii MarHeTU3M

CeepxmpoBoauMocTh. OCHOBHBIE OMBITHBIC ()aKThl. OCHOBBI TEOPHH CBEPXITPOBOIMMOCTH
bapnunaKynepa-Illpuddepa. Tepmomunamuueckue cBoiicTBa cBepxmpoBogHukoB. CKBI/I.
Teopusi, IpUHIKITB PYHKIIMOHUPOBAHUS, IPUMEHEHHE. DIEKTPOJUHAMHIKA CBEPXIIPOBOIHUKOB.
['myOvHa npOHUKHOBEHUS. TerIonpoOBOAHOCTE CBEPXIIPOBOIHUKOB.

deppoMaraeTuku. AHTA(EPPOMArHETHKH.

5. TPYAOEMKOCTbH JUCIHUIIJINHBI
OGimast Tpy10EMKOCTh JUCIMILIMHLL: 4 3a4eTHBIC equHuIbl, 144 Jaca.
dopmMa NpoMEKYTOUHOM arTecTauu: dk3amen (1 cemectp)



Annomauusn padoueit npozpammol
oucyunaunvl QuzuyecKue memoovl UCCE0068AHUA MEEPOLIX mel

1. HEJIb U 3AJJAYU OCBOEHMUSI YYEBHOM JAUCITUTIJINHBI
ean:
N3YYCHHEC TCOPETUUYCCKHUX OCHOB, INMPAKTHYCCKUX BO3MOXKHOCTEH U OFpaHI/I‘ICHI/Iﬁ BAXXHBIX I (1)I/I3I/IKOB
(bHSPI‘lCCKI/IX METOAOB UCCJICIOBAHUA.

3agaun:
e cdopmMupoBaTh 0A30BBIEC 3HAHUS M YMEHHS B 007aCTH (PU3NIECKUX METOJIOB MCCIIEIOBAHNS;
®  PaCKpPBITH POJIb (DU3UKUUECKUX METOIOB UCCIIEIOBAaHNH B TIpodeccHOHAIBHON paboTe Gpr3nKa;
®  paccMOTpPEeTb OCHOBHBIE OJKCIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH (DH3MYECKUX METOJOB
HCCIIE0OBAHNS U YCTAHOBIIEHUS CTPYKTYPbI OPTaHUYECKUX COECAUHEHU;
00€eCIIeunTh OBJIaJICHHUE;
o O6CCHC‘II/ITB OBJIaACHNUC COBPEMCHHBIMU MCTOJaMHU (1)I/I3I/I‘-I€CKI/IX METOA0B UCCJICAOBAHUA,
o JAaThb MMPAKTUYCCKUC HABBIKU 10 C60py 1 aHAJIM3Yy JaHHBIX]
o C(I)OpMI/IpOBaTI) YMCHHUE aHaJIM3UPOBATH JAaHHBIC IMOJYYCHHBIC IIPpHU IPOBCACHUNU KBAHTOBO-
(hU3UIECKUX PACUETOB;
CIIOCOOCTBOBATH PA3BUTHIO TBOPUECKOM aKTUBHOCTHU M OCBOCHHUIO METOJIOB CAMOCTOATEN bHOM
paboThbl
2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOl
JluciyminHa OTHOCHUTCS 4YacTH, (opMHpyeMOl y4aCTHHKaMH OOpa30BaTEIBHBIX OTHOIICHH.
Jucuunnmza BXoauT B MOAYyJIb «DHU3KMKa KOHAEHCUPOBAHHOIO COCTOSIHUS BEILLIECTBAY, SIBIISETCS

o0si3aTenbHOM B 1 cemecTpe

I/I3yquI/Ie AUCHUIITIMHBL OMUPACTCA Ha 3HAHUA 06yqafonmxcs[, IMOJIYUCHHBIC B XO/€
OCBOCHUA NJUCITUIIIINH duzuka KOHACHCUPOBAHHLIX CPEL

3. INTAHUPYEMBIE PE3YJbTATHBI OBYUYEHUSI 11O JTUCHUIIJIMHE

Komnemenyuu ooyuarowezocs, popmupyemoie 6 pe3yivmame 0C60eHUs OUCUUNIUHDL
VYK-1 Cnoco0OeH oCymecTBIsITh KPUTHYECKHM aHalu3 NpoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBHI
[IK-1 Cnocoben miaHupoBaTh HMCCIENOBATEILCKYIO PadOTy M MOAOMPATh COOTBETCTBYIOIIUE
METO/IbI pEeIlIeHUs] HayYHO-UCCIIeI0BaTEeIbCKUX 3a1ay B 00J1aCTH (U3UKU M CMEXHBIX HAyK
ITK-2 CnocoGeH ucnop30BaTh COBPEMEHHBIE METO/IbI PU PEIIEHUHU MPO(HECCHOHATBHBIX 3a/1a4
B TOM YHCJIE C UCIOJIb30BaHUEM COBPEMEHHOM amnmaparypbl 1 HHPOPMALMOHHBIX TEXHOJIOTUH
B pe3yabrare u3y4yeHusi AMCUUIIMHBI 00YYAKOLIUICS HOJIZKEH::

3HATD:
®  OCHOBBI MaTEMATUYECKOW CTATUCTUKU MPUMEHUTEIBHO K OLICHKE MPABHIIBHOCTH U
BOCIIPOM3BOJUMOCTH PE3YJIbTATOB KOJINYECTBEHHOIO aHAIIN3a
e  Kak IUIaHMPOBATh UCCleN0BaHuE N0 many HUP
®  Kak MPOBOJUTH NIEPBUYHBIN OUCK MHOOPMAIIHH T10 33JJAHHOMN TeMaTHKe

[ KaK UCIIO0JIb30BATh JOKYMCHTAUIO JId PCIHICHUA IIOCTaBJICHHOM 3aJa4M IMO3TAITHO
YMETb:

® BBHINOJHATh HWCXOJIHBIE BBIYUCIICHHS, WTOTOBBIE pacueThl C  HCIOJb30BAaHUEM
CTATUCTUYECKON 00paOOTKHU Pe3yJIbTaTOB aHAJIN3A;
® [UIAHUPOBATH UcclieaoBaHue o maany HUP



e BBHIOMpaATh UICTOYHUKH MHPOPMALIUHU JUIsl pELICHUS] TOCTaBICHHON 3a/1auu
e KAk HCIOJb30BaTh JOKYMEHTAIUIO JUIsl pEeLICHUS TOCTaBICHHON 3a/1a4l MO3TAIHO

BJIAJETD:

® BblAB/IEHNEM HAY4YHbIX ﬂpO6ﬂ€M M NCNoab3oBaHMEM METPOIOTNYECKNX MeToA0B ANA UX

peweHnA.

* MeTOoAMKaMU nccnenoBaHUA
® MOMWCKOM NepBuYHOM MHGOpMaLmm

e nokymeHTauuenn HUOKP
4. COJJEP)KAHUE YYEBHOM JUCIUIIJIMHBI
(Heobdx00umo ykazamop 0CHOGHbBIE OUOAKMUYECKUE eOUHUYbL)

HaumenoBanuepaszaesa
(TeMbl) TUCHUILIHHBI

Conep:xanuepasaesa (TeMbl)IUCUUIIIMHBI

Pentrenorpadus

Kpucrannorpadwus, dbopmyna Bynbsda-bperra,
MEXKIIIOCKOCTHOE paccrosiHue, AIIeMEHTapHas Ayeiika,
NPOCTPAHCTBEHHAs] TpyIIa, aTOMHBIA (akTop CTpyKTypHas
aMIUTUTYa, KOOPAMHATHl AaTOMOB, IpaBWIbHAS CHCTEMa TOYEK,
TPpPaKTOMETD, PEHTI€HOBCKOE U3JIy4YCHHE, XRD,
POA,PCA,PORA.

MeTto b1 MAar"gsuTHOI'O
PE30HaHCa

OIIP, Dddexr 3eemana, cnextp IIIP, g-dakrtop, cnun-
CIIMHOBAasi  peJiakcalusi, CHHH-PEIIeTOYHAas  pellakcaius,
cnektpomerp OIIP, TOHKOE U CBEpPXTOHKOE paclleIieHHe,
KOHCTaHTBI PACIICTIIICHHS.

SAMP, napametpsl cniektpa, criekrpomerp JAMP, cnekrp SIMP
XUMUYECKUHN CABUT, CIMH-CIIMHOBOE B3aMMOJECUCTBUE, KOHCTAHTHI
CIIMH-CIIHHOBOE B3aWMO/JICHCTBUE

Cnexrpockonusi KP wu

DHepreTuyecKue COCTOSIHUSA MOJIEKYI, BHJIbI
MOJIEKYJIIPHOUCIIEKTPOCKOIINH, HOPMaJIbHBIE Kosie0aHus
MHoroatoMHon  monekyuasl, WK  cnekrpockomus, WK
cnektpomerp, MK-cnexktp mnpaBuma orb6opa ans UK
CIIEKTPOCKOIIHH.

Cnekrpockonust KP, KP cnextpomerp, KP-cnektp, mpasuna
otoopa st UK cnextpockonuu [punoxeansIKC u CKP

Snepubii ramma
pe30HaHC.

SnepHslii raMMa Pe30HAHC, AIEPHBIE U30MEPHI, ECTECTBEHHOE
YUIUPEHUE,  JOILNIEPOBCKOE  YIIMPEHHE, DHEpPrus  OTJayH,
cuektpoMerp  SI'P, Xxumuyeckuii  CABHUI,  KBaAPYIOJIBHOE
pacuienieHue

Macc-criekTpoMeTpus

Macc-cnekTpoMerpus, Macc-CIeKTPOMETP, CIOCOOBI
WOHU3AIlMM  BEIIECTBA, YCKOPEHHME  3apa)K€HHBIX  YACTHII,
MarHuTHBI aHAJIU3aTOp, JJIEKTPUYECKUM aHaau3aTop BpeMs
IIPOJIETHBIN aHAJIU3aTop, AETEKTUPOBAHUE HOHOB.Macc-CexTp.

5. TPYJOEMKOCTH JUCHUIIINHBI

OO1mast TpPyA0EMKOCTh AUCIIUIUIMHEL: 2 3a4€THBIC €IMHULIBI, 72 Yaca.
®dopma npomMekyTOUHOU aTTecTauuu: 3a4€T (1 cemectp)




Annomayusn padoueii npozpammuol
oucyunaunvl Pu3uka KOHOEHCUPOBAHHBIX CPEO

1. {EJIb U 3AJAYM OCBOEHUS YYEBHOM JUCHUILIMHBI

Hean:
. 0o0y4eHHE MarucTpaHTOB OCHOBAaM TEOPETHYECKUX M HKCIIEPUMEHTAIBHBIX METOJIOB
uccieoBanus PU3NIECKUX CBOMCTB BEIIECTB,;
. COJICHCTBUE CTAHOBJICHHIO MPO(ECCUOHATHLHOW KOMIIETEHTHOCTH OYIyIUX MarucTpOB,

HGOGXOHHMOﬁ JJIs1 TIOBBIIICHHA KadeCTBa U obecnieueHus H606X0,I[I/IM01"O YPOBHA MPOBEACHUA
HCCJICIOBAaHUM B HanOoJjee AKTYAJIbHBIX o0acTsax COBPCMCHHOI'O MaTCPpHUAJIOBCACHUS .

3apaun:
. (hopMHPOBaHHE y MATUCTPAHTOB HAYYHOTO TIPEICTABJIICHUS O TCOPUH HCCIICIOBAHMIA,
o O3HAKOMJICHHUEC C COBpeMeHHI)IMI/I TCHACHLIUSIMHA pa3BI/ITI/I$I (1)I/I3I/IKI/I nu HCO6XOI[I/IMOCTI)IO

yue€Ta UX BIUSHHS HA BBIOOP TEMATUKU UCCIIE0OBAaHHUM B YHUBEPCUTETCKHX YCIOBUSX;

o o0yyeHHEe TEOPETUYECKUM OCHOBAaM aHajM3a SKCIEPUMEHTAJIbHOIO MaTepuana ¢ y4eToM
MOCJIETHUX JOCTHKECHUN TEOPETUIECKON U AKCIIEPUMEHTAIBHON (DU3HKH;

. pPaccMOTpPEHHE XapaKTEPHBIX OCOOEHHOCTEH METOAOB, SKCIEPUMEHTAIBHOTO HAyYHOI'O
000pyI0BaHNUs, TEXHUKU IPOBEACHUSI SIKCIIEPUMEHTA B YCIOBUSIX 00pa30BaTEIbHBIX U HAyYHBIX
YUPEKICHUH;

o (dbopMHpOBaHNE HaBBIKOB UCIIOJIb30BAHUS U3MEPUTENBHON anmapaTypbl, BBIYMCIUTEIbHON
TEXHUKH IIpU IIPOBEACHUM SKCIIEPUMEHTA U aHAJIU3E €T0 PE3yJIbTATOB;

. NpUOOpETeHHEe TPAKTHUECKOTO OMbITa IPOBEACHUS HWCCIEAOBAaHMMA, HAuyWHAs OT
MOCTAaHOBKHM 33J]aul M 3aKaHYMBAsl MOJATOTOBKON MyOIMKAIUH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JucuumnimHa OTHOCHUTCS 4YacTH, (popMHupyeMol ydyaCTHHUKaMU OOpa30BaTEIbHBIX OTHOLICHHM.

JlucuummHa BXOJUT B MOy « DH3HKa KOHIEHCHPOBAHHOTO COCTOSIHUS BEIIECTBAY, SIBIISETCS
o0s3arensHOM B 1 1 2 cemecTpe

I/I3y‘~IeHI/IC JUCHUIIJIMHBI OIMMUPACTCA Ha 3HAHUA o6yqa10m1/1xcs[, IMOJIYYCHHBIEC B XO/€

OCBOCHHUA TUCLHUIIIINH dusuka .
3. INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUS 1O AUCHUIIJIMHE

Komnemenyuu ooyuarowezocs, popmupyemoie 6 pe3yivmame 0C60eHUs OUCUUNTUHDL
VYK-1 Cnoco0OeH oCymecTBISITh KPUTHUECKMHM aHalu3 MpPOOJEMHBIX CUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBUI
[IK-1 CrocobeH miaHupoBaTh HMCCIEIOBATEILCKYIO padOTy M MOAO0MPATh COOTBETCTBYIOIIHE
METO/IbI pEeIlIeHHs] HayYHO-UCCIIEI0BATEeIbCKUX 3a1ay B 00J1aCTH (PU3UKU UM CMEKHBIX HAyK
[TK-2 CriocoGeH HCIoib30BaTh COBPEMEHHBIE METOIBI IIPH PEIICHUH MPO(EeCCHOHAIBHBIX 3a1a4
B TOM YHCJIE C UCIOJIH30BAaHUEM COBPEMEHHOM amnmaparypsl 1 HHPOPMAITMOHHBIX TEXHOJIOTUH
B pe3yabrare u3y4yeHusi AMCUUIIMHBI 00YYAKOLIUICS JOJIZKEH::

3HATD:
- IPUYUHHO-CJICACTBCHHBIC CBA3U (i)I/ISI/I'-IeCKI/IX SIBJ'ICHI/II\/'I, OCHOBHBIC (1)I/ISI/I'-ICCKI/IG SABJICHHUA U
OCHOBHBIC 3aKOHBI (I)I/I3I/IKI/I,
- OCHOBHBIC @HSHHGCKI/IC SABJICHHUSA 1 OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I W I'paHUIIbI UX TPUMCHUMOCTH,
MMPUMCHCHUC 3aKOHOB B BaXXHEHUIITUX MPAKTUYCCKUX IMPHUITOKCHUAX (I)I/I3I/IKI/I,



- OCHOBHBIE (PU3UUECKUE SIBJICHHS U OCHOBHBIE 3aKOHBI (DU3MKH U TPAHULBI UX TPUMEHUMOCTH,
NPUMEHEHHE 3aKOHOB B BAXKHEHIINX MPAKTUYECKUX MPUIIOKEHUSAX (DU3UKH;

- OCHOBHBIE METO]Ibl (PU3MUYECKUX HCCIIeIOBAHUM;

- (hu3HYecKHe MPUHIHUIBI, HA KOTOPBIX OCHOBAHBI METOABI (PH3UUECKUX UCCIIETOBAHHIA.

YMETb:
- OOBSICHUTH OCHOBHBIE HAOJIOAAEMBbIE INPHUPOJHBIE U TEXHOTECHHBbIE SABICHUS M 3PPEKTH C
No3ULIUK (PyHIAMEHTATBHBIX (PU3HMUECKUX B3aUMOICHCTBUH;
- CTOJIb30BAaTh METOABI aJ€KBAaTHOIO (DU3MYECKOrO0 M MaTeMaTHYeCKOro MOJEIMPOBAaHUS, a
TaKXKe TPHUMEHATh METOAbl (PU3UKO-MATEMATHUYECKOTO aHaIM3a K PEHICHHI0 KOHKPETHBIX
€CTECTBEHHOHAYUYHbIX U TEXHUUYECKUX IPOOIIeM;
- QHAJIM3UPOBATh  IMPEUMYIIECTBA W  HEAOCTATKH COBPEMEHHBIX  (PU3MYECKMX  METOIOB
UCCIICJOBAHMS.

BJIAJIETD:
- HaBbIKaMHU MMPUMEHEHHUS OCHOBHBIX METOJIOB (DM3UKO-MATEeMaTHYCCKOr0 aHaIM3a Il PEIICHUS
CCTeCTBeHHOHay‘IHI)IX 3aj1a4,
- HaBBIKAMHU MCIIOJIb30BAaHUS METOJIOB (PU3NYCCKOTrO MOJCIMPOBAHUSA B IPOHM3BOJCTBEHHOM
MPAKTHKE;
- HAaBBIKAMU TIPEJICTABJICHUS PE3yJIbTATOB MCCIICOBAHUH, MMOJYYCHHBIX C TOMOIIBIO Pa3IMUHBIX
(1)I/I3I/I‘~I€CKI/IX METOAO0B, B JOKJIagaX, OTYCTax U Hay‘-IHI)IX HY6J'II/IK3,LII/I$IX.

4. COJIEP)KAHUE YUYEBHOM JJUCITATIIAHBI

Tema Nel. MexaToMHOe W MEKMOJIEKYJSPHOEe B3aMMOJECTBHEe M JHEprusi B
KOH/JEHCHPOBAHHBIX CHCTEMaxX

Cunbsl  Ban-nep-Baanwca. Ilotenmman Jlenapna-/[xonca. HMonHas cBsizb. ATOMHas
(xoBaJieHTHas1) CBsI3b. MeTayuinyecKkas CBs3b.

Tema Ne2. Teopusi KpUCTANITHYECKON PEIICTKH

Kpucrannuueckast pemerka. TpaHCIALMOHHAsT CUMMETPUS KPUCTAITIMYECKOM pPELICTKU.
[TpumuTHBHAs suelika. OnemeHTapHas s4eiika. Tpancmsuusa. Kpucramimueckas CTpyKTypa.
[TpumutuBHas siuelika Burnepa-3eiitua. Pemerku bpase. MHaexcsl nmiuockocTelt n HampaBiieHUH
B kpuctaiie. Judpakuus Ha uaeanbHoi pemerke. YpaBHeHus Jlays. OOpaTHas pemeTka. 30Ha
bpumnrosHa.

Tema Ne3. /luHaMHKa KPUCTANINYECKON PeIICTKH

Konebanuss  upmeampHoro  kpuctaiia.  Henmunedinbie  addextel.  ['apMoHMYEcKoe
npubimxenne. Konebanust kpuctamia ¢ aedexkramu. Iunamuka nedexrtoB. Bzanmoneiictsue ¢
IIPOHMKAKOIINM H3irydyeHueM. @oHOH. POHOHHBIN CHEKTP.

Tema Ned. Tens1oéMKOCTh KPHCTAJVINYECKOH PelIeTKH

TemnmoemMkocTh KpucTaiinyecko pemerku. Moaens OiHmTeiiHa. Monens [leGas.
XapakTepucTuueckas TeMieparypa. «3akoH kyooB» [lebas.

Tema NeS. AHrapmMoHu3M

AHrapMoHu4ecKre Kojebanus pereTku. TenaoBoe pacimupennue KpucTanioB. JInHeHHbIH 1
00BEMHBIA KO3 (UIMEHTHl TEIUIOBOTO pacHivpeHus. TemnaonpoBOJHOCTh PEIIETKU. 3aKOH
Dypse.

Tema Ne6. 3oHHast Teopusi KPUCTAJIOB

DJNEeKTpOH B MEPHOAMYECKOM TMoJsie pemerkd. [IpubmmkeHue cuinbHOM cBsizu. Mojenb
Kponnura u [lennu. [pubnuxenue cnaboi cBszu. Teopema bioxa.

Tema Ne7. /luHaMHKa 3JIEKTPOHA B KPUCTAJLIe

Meton s¢dextuBHON Macchl. [loHsTHe 0 Ablpkax. TUIBI KPUCTATUTMUECKUX TBEPIBIX TEN:
JUDJIEKTPUKH, METAIIIBI TIOJTYTIPOBOIHUKH.

Tema Ne8. CtaTucTrka HocHTeJIel 3apsiaa



Cratuctuka KBaHTOBBIX cucteM. DyHkuua pacnpeneneuus Depmu-/upaka. YpoBeHb
®epmu. BeipoxzaeHnsle cocrosiHus. IloBepxHocts ®epmu. PacmpeneneHue 3JI€KTPOHOB 110
SHEPrUsM. DJIEKTPOHBI U JABIPKH B HEBBIPOKACHHBIX MOTYIPOBOIHUKAX.

Tema Ne9. Kunernueckue siBJIeHHsI B KPUCTAJLIaX

Kunernueckue korpdummentsr. 3akoH @ypre. 3akoH Oma. TermmonpoBogHOCTh METAILIIOB.
3akoH  Bupemana-®panna.  DNEeKTpPOIPOBOJHOCTb  OJHOPOJIHBIX  IOJYIPOBOJHUKOB.
[TonBH>XHOCTH HOCUTENEH 3apsia.

Tema Nel(. TepmodjiekTpuyeckue M rajlbBaAaHOMATHUTHBIE SIBJIEHHS B METAJLIaX H
MOJIyIIPOBOHHKAX

Dddext 3eedeka. Dpdekr [lenpThe. DPdext Xomna. HeoqHopoaHabie MOTYITPOBOIHUKH. P-
n- mepexona. TepmoauHamMuueckasi TPAaKTOBKa TEPMOAJIEKTpUYECKUX siBJIeHHUI. OCHOBHBIE UEH
TEPMOJMHAMHYECKOW TEOPHUH HEOOpaTHMBIX MPOIECCOB M  MOACHEHHE Ha IpHMEpe
TeI0NnpoBOAHOCTH. OOOOIICHHBIE 3aKOHBI ATEKTPOIPOBOIHOCTH U TEIIONPOBOIHOCTH.

Tema Nell. OnTudeckne 1 MATHUTOONITHYECKHE CBOMCTBA TBEPABIX TeJl

KowmruiekcHass  nudiekTpuyeckass  MNPOHHUIIAEMOCTh M ONTHYECKHE  IOCTOSHHBIE.
Koadduuumentsr nornomenus u orpaxenus. CoorHomenus Kpamepca-Kponwura. Ilormomenus
CBETa B MOJYIPOBOJHUKAX (MEXK30HHOE, MPUMECHOE MOTJIOUICHHE, MOTJIOMIEHHE CBOOOIHBIMU
HOCUTEJISIMH, peELETKOM). OrmnpeneneHue OCHOBHBIX XapaKTEPUCTUK IIOJYNPOBOJHUKA U3
ONTHYECKUX HccienoBanuii. Marauroontuueckue 3¢dextor (3hdexTor Dapanes, doxra u
Keppa). [IpoHukHOBEHHE BHICOKOYACTOTHOTO MOJISl B MPOBOJAHUK. HopManbHbIN M aHOMAaJIbHBIN
ckuH-3dekThl. TomHa CKUH-CII0S.

5. TPYIOEMKOCTbD JIUCIATIJIMHBI
O61ast TpyJ0EMKOCTh UCIMILIMHEL: 7 3a4€THBIC SIUHHUIBI, 252 Jaca.
dopma npomMeKyTOUHOU aTTecTanuu: 3a4€T (1 cemectp), sKk3ameH (2 cemecTp)



Annomayusn padoueii npozpammol
oucyunaunwvl Ilpakmuxym no puzuxke KOHOEHCUPOBAHHBIX CPEO

1. IEJIb U 3AJAYM OCBOEHUS YUYEBHOM TUCIUIITAHBI

Mean:
o B O6y‘-I€HI/II/I MarucCTpaHTOB OCHOBAM TCOPCTHUYCCKUX U OKCICPUMCHTAJIbHBIX MCTOI0B
ucciae0BaHus (U3MIECKUX CBOMCTB BEIICCTBR,
. B COJICHCTBUH CTAaHOBJICHHIO MPOGECCHOHATHHOM KOMIIETEHTHOCTH Oy IyIIMX MarucTpoB,

HEOOXOIMMOM JIJIsl TOBBIIICHUSI KA4eCTBa U 00ECIeYeHUs HEOOXOJUMOro YPOBHS MPOBEICHHUS
UCclIeIoBaHUM B HanOoJiee akTyallbHbIX 00JacTAX COBPEMEHHOI'O MaTE€pUaIOBEACHUS.

3agaun:
o (dbopMHpOBaHKE Y MAarUCTPAHTOB HAYYHOT'O IIPEJICTABICHHS O TEOPUH UCCIIE0OBAaHUI;
o O3HAKOMJICHHE C COBPEMEHHBIMHU TEHJECHIMSIMU Pa3BUTUSA (U3UKU M HEOOXOAUMOCTBIO
yuéTa UX BIUSHUS HA BBIOOP TEMATHUKU UCCIIEI0BAaHUN B YHUBEPCUTETCKUX YCIOBUSIX;
. 0o0y4YeHHE TEOPETHYECKMM OCHOBAM AaHAJIHM3 JKCIEPUMEHTAIBHOTO MaTepHaja ¢ y4EToOM
HOCIEIHUX JOCTHKECHUN TEOPETUUECKOM U HKCIIEPUMEHTAIbHON (PU3HKH;
o paccMOTpPEHHE XapaKTEPHBIX OCOOEHHOCTEH METO/I0B, 3KCIIEPUMEHTAIBHOIO HAy4YHOI'O
000py/10BaHUs, TEXHUKU MPOBEICHHS HKCIIEPUMEHTA B YCIOBUAX 00pa30BaTENbHBIX U HAY4YHBIX
YUpEKICHUN;
. (dbopMHpOBaHKE HAaBBIKOB MCIIOJIIB30BAHUS M3MEPUTEIBHON amlaparypbl, BEIYUCIATEILHON
TEXHHUKH IPU IPOBEICHUH SKCIIEPUMEHTA U aHAJIN3€E €r0 PE3yJIbTaTOB;
o pUOOpETeHUEe MPAKTHUECKOrO ONbITa IPOBEACHUS HUCCIEJ0BaHWM, HauuHas OT
MOCTAaHOBKH 33]]a4i M 3aKaHYMBAsI MOATOTOBKON ITyOIMKAIUH.

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII
JlucuumirHa OTHOCHTCS 4YacTH, (pOpMHUpYeMOW ydacTHUKaMHU OOpa30BaTENIbHBIX OTHOIIECHUI.

JlucuumnirHa BXOJUT B MOJyJb «DU3HKa KOHJIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBAY, SBIISCTCS
00s13aTeNIbHOM B 2 cemecTpe

HSyLIeHI/IC JAUCHUIIIIMHBI OIMUPACTCA HA 3HAHUA O6y‘laI-OH_[I/IXCSI, MOJIYUCHHBIC B XO/€
OCBOCHUS JUCIUIIIINH dusnka KOHACHCHUPOBAHHBIX CPEA

3. INIAHUPYEMBIE PE3YJIbTATbHI OBYYEHUS 110 JUCIHUIIJIMHE

Komnemenyuu ooyuarowezocs, popmupyemoie 6 pe3yivmame 0C60eHUs OUCUUNTUHDL
VYK-1 Cnoco0OeH oOCymecTBISTh KPUTHUYECKHHM aHalu3 MpoOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBUI
[IK-1 CrocobeH miaHupoBaTh HMCCIEIOBATEILCKYIO padOTy M MOAO0MPATh COOTBETCTBYIOIIHE
METO/IbI pEeIlIeHHs] HayYHO-UCCIIEI0BATEeIbCKUX 3a1ay B 00J1aCTH (PU3UKU UM CMEKHBIX HAyK
[TK-2 CriocoGeH HCIoib30BaTh COBPEMEHHBIE METOBI IPU PEIICHHH MPO(ECCHOHATBHBIX 33124
B TOM YHCJIE C UCIOJIb30BaHUEM COBPEMEHHOM amnmaparypbl 1 HHPOPMALMOHHBIX TEXHOJIOTUH
B pe3yabrare u3y4yeHusi AMCUUIIMHBI 00YYAKOLIUICS JOJIZKEH::

3HATD:
- Kax BBISBISATH MPOOJIEMHYIO CUTYAIMIO B TPOIECCe aHau3a MpoOIeMbl, ONPEEIsIeT dTallbl €€
pa3peleHus C y4eTOM BapHaTHBHBIX KOHTEKCTOB;
- Kak paccmartpuBarh, mnpemiaratb MW OOOCHOBBIBaTb BO3MOXKHBIE BAapUAHTBhl PELICHUS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOI'O MOJXO/a, OLIEHUBAas MX JOCTOMHCTBA U
HEJ0CTaTKU;



- Kak nemonctpupoBaTh GhyHAaMEHTAIbHBIE 3HAHUS 110 (PU3UKE;

- Kak cocTaBnsaTh 00mIuii T1aH UCCIIEIOBAHUS U JE€TATBHBIC IJIAHBI OTEIbHBIX CTAIMI;

- Kak BBIOMpaTh SKCIEpUMEHTAIbHBIE W PACUETHO-TEOPETHUUECKHE METOJbl PEIICHHUS
MOCTABJICHHOM 3a/1aul UCXOS U3 UMEIOIINXCS MAaTepUaTIbHBIX U BPEMEHHBIX PECYPCOB.

YMETb:
- BeisiBriATh mpoOsIeMHYIO CHUTyallMIO B IpOIECCe aHanu3a MpoOJeMbl, OMpPENeNseT 3Tambl eé
paspelieHus ¢ yueToM BapUaTUBHBIX KOHTEKCTOB;
- PaccmarpuBath, mpeanaratb 1 00OCHOBBIBATH BO3MOKHBIE BApUAHTBI PELICHUS MPOOIEMHOM
CUTyalluu Ha OCHOBE CHUCTEMHOI0 MOX0/1a, OLIEHUBAs X JOCTOMHCTBA U HEIOCTATKH;
- leMoHcTpupoBath pyHIaMEHTaIbHBIE 3HAHUS IO (PU3UKE;
- CocTaBiisTh OOIINI TJIaH UCCIIEAOBAHUS U JIETAJIbHBIC IJIAaHBI OT/ACIBHBIX CTAINH;
- BeiOupaTh 3KcIiepuMEHTaIbHBIE U PACUETHO-TEOPETHUECKHE METO/Ibl PEIICHUSI TOCTABICHHON
3a71a4 UCXO/Isl U3 UMEIOLIMXCSl MAaTEPUAIBbHBIX U BPEMEHHBIX PECYPCOB;

BJIAJIETh:
- HaBblkamu BbISIBJICHUS MPOOJIEMHOM CUTyallMH B MpoLiecce aHallu3a MpoOJIeMbl, ONpeaeIeHHs
ATaIoOB €€ pa3pelieHusl C y4ETOM BAPUATUBHBIX KOHTEKCTOB;
- HaBpikaMu paccMOTpeHUs, MPEUIOKEHNUS U OOOCHOBAHMS BO3MOJKHBIX BAapHaHTOB PEIICHUS
npoOJEMHON CHUTyalldd Ha OCHOBE CHCTEMHOTO IOAXOJa, OILICHHBAas WX JOCTOMHCTBA U
HEJOCTAaTKU;
- HaBbikamu gemoHcTpanuu QpyHaaMeHTaIbHBIX 3HAHUHN 110 (QU3HUKE;
- HaBplkamMu ocTaBiieHHsT OOILEro IUIaHa HCCIENOBAHMSA M IETAJbHBIX IJIAHOB OTAEIBHBIX
CTauii;
- HaBpikamMu BBIOOpa AKCIEPUMEHTABHBIX W PACYETHO-TEOPETHUYECKHX METOJIOB PEIICHHS
MOCTAaBJICHHOM 3aJ]a4M UCXO/ U3 UMEIOIIUXCS MATEPUATIBHBIX U BPEMEHHBIX PECYPCOB.

4. COJEP)KAHUE YYEBHOM JUCOUILINHBI
(Heob6x00umo ykazamop 0CHOGHblE OUOAKMUYUECKUE eOUHUbL)

Tema Nel. MexaToMHOe H MEXKMOJICKYJISIPHOE B3aMMOAeiicTBMEe W JHEPrus B
KOH/ICHCHPOBAHHBIX CHCTEMaX

Cunel Ban-gep-Baanbca. Ilorenuman Jlenapna-/lxonca. MonHas cBA3b. AToMHas
(koBasieHTHas1) CBsI3b. MeTaTN4YeCKas CBS3b.

Tema Ne2. Teopusi KpUCTANIHYECKOH PeIETKI

Kpucramnmueckas pemérka. TpaHCISIMOHHAS CUMMETPHUS KPUCTAUIMYECKOM PEIIETKU.
[TpumuTHBHAs suelika. OnemeHTapHas s4eiika. Tpancmsiuusa. Kpucramimueckas CTpykTypa.
[TpumutuBHas siuelika Burnepa-3eiitua. Pemérku bpase. Haekcsl niuockocTelt n HanmpaBiieHUH
B kpuctaiie. Judpakuus Ha uneanbHoi pemérke. YpasHenus Jlays. O6patHas pemérka. 3oHa
bpunnrosHa.

Tema Ne3. /luHaMHUKa KPUCTANINYECKON PeIIETKH

Konebanus  umaeanmpHoro  kpucrajuia.  Henuneiinble  s@dextel.  ["apMoHHMueckoe
npubimxenne. Konebanust kpucramia ¢ aedexkramu. Junamuka nedextoB. B3anmoneiictsue ¢
MIPOHMKAKOINM H3nydyeHueM. @oHOH. @OHOHHBIN CIEKTP.

Tema Ned. Tens10éMKOCTh KPHCTAJVINYECKOH pPelIéTKH

TermoémkocTh KpucTaummueckon pemérku. Mogens OiiHmreliHa. Mogens JleOas.
XapakTepucTuueckas TeMieparypa. «3akoH kyooB» [lebast.

Tema NeS. AHrapmMoHu3M

AHrapmMoHu4eckue Konedanus peméTky. TemnnoBoe paciiupenue Kpuctamion. JIMHEHHbIN 1
00BEMHBIA KOA(G(ULIMEHTHl TEIUIOBOTO pacHivpeHus. TemnaonpoBOJHOCTh PEIETKU. 3aKOH
Dypse.

Tema Ne6. 3onHasi TeOpUs KPUCTAJLIOB

DJNEeKTpOH B MNepHOAMYECKOM TMosie pemérku. [IpubmmkeHue cuinbHOW cBs3M. Mojensb
Kponnura u Ilennu. [pubnmxenue cnaboit cesazu. Teopema brioxa.



5. TPYJJOEMKOCTb JUCHUILIAHbBI
O61ast TpyJ0EMKOCTh JUCIMIUIMHEL: 2 3a9€THBIC €IUHUILIBI, /2 Jaca.
dopma NpoMEKyTOUHON aTTecTaluu: 3a4éT (2 ceMecTp)



Annomayusn padoueii npozpammuol
oucyunaunvl /Juppakyuonnslit cCmpyKmypHulil aHaiu3

1. HEJIb U 3AJJAYU OCBOEHMUSI YYEBHOM JUCIHUIIJINHBI
Hean:
OCBOCHUEM JUCLUUIUIUHBI sBISETCS (QyHIAMEHTaldbHas TIOJrOTOBKA MAaruCcTpaHTOB
00J1aCTH COBPEMEHHBIX METOJIOB HCCIICIOBAHUS aTOMHO-KPUCTAJUIMUYECKOW CTPYKTYPHI
MaTepHuajoB, KOTOpas SBJISETCS OCHOBOUM B (HOPMHUPOBAHNN CBOWCTB MaTEPHAIOB.
3agaun:
° M3YYUTh OCHOBBI TEOPHH TU(PPAKIIMOHHOTO CTPYKTYPHOTO aHAJIN3a PEATbHBIX KPUCTAILIOB,

®  U3YYHTH YCTPOKMCTBO M MPUHIMI PaOOTHI HA PEHTTEHOBCKOM ITHU(PAKTOMETPE 0OIIETO
Ha3zHaueHus npu nposeaeHuu PCA,;
e  JaTh IPAKTUYECKHE HaBBIKU paboThl pu npoBeaeHuu PCA.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII
JlucuuiuiiHa OTHOCHTCS 4YacTH, (OpPMHUPYEeMOW ydacTHUKaMHU OOpa30BaTEIbHBIX OTHOIICHUH.

HucuurinuHa BXOIUT B MOAYJb «DU3uka KOHIEHCUPOBAHHOTO COCTOSIHUSI BEIIECTBAY, SBIISACTCS
00s13aTeIbHON B 2 ceMecTpe

I/ISy‘-IGHI/Ie JUCHUIINIMHBI OIMUPACTCA HaA 3HAHUA o6yqa}01u1/1xcs[, IMNOJIYYCHHBIC B XO/C
OCBOCHHA AUCLHUIIIINH duzuka KOHJACHCUPOBAHHBIX CPCI

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUSA 110 JUCIUIIJINHE

Komnemenyuu ooyuarowezocs, popmupyemoie ¢ pe3yivmame 0C60eHUs OUCUUNTUHDL
VYK-1 Cnoco0OeH oCyIIEecTBISITh KPUTHUECKMH aHalu3 NpOOJIEMHBIX CUTyallMii Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBHI
[IK-1 Cnocoben miaHupoBaTh HMCCIENOBATEILCKYIO padOTy M MOAOMPATh COOTBETCTBYIOIIUE
METO/IbI pEeIlIeH!s] HayYHO-UCCIIeI0BaTEeIbCKUX 3a1ay B 00J1aCTH (PU3UKU UM CMEXHBIX HAyK
[1K-2 CriocoGeH HCroiib30BaTh COBPEMEHHBIE METOABI IPU PEIICHHH MPO(ECCHOHATBHBIX 33134
B TOM YHCJIE C UCIOJIB30BAaHUEM COBPEMEHHOM amnmaparypbl 1 HHPOPMALIMOHHBIX TEXHOJIOTUH
[1K-3 CriocoGeH ONTHMH3HPOBATH CYIIECTBYIONIMNE METOJIMKH MCCIENIOBAHHUS | alallTHPOBAThH
UX IS MCCTIeIOBaHUs CBOMCTB HOBBIX ()YHKIIMOHAIBHBIX MaTepHajIoB
B pe3yabTrate u3yuyeHus IUCHHUIJIMHBI 00y4AIOIMIiCS 10/KEH:

3HATD:
- Kak BBIABIATH MPOOJIEMHYIO CUTYAIMIO B MPOIECCE aHAIM3a MPOOJIEMBbI, ONpeIeNseT ITanbl €€
pa3pelIeHUs ¢ YIETOM BapUATUBHBIX KOHTEKCTOB;
-Kak paccmarpuBarh, mpejiaraTb W OOOCHOBBIBaTH BO3MOJKHBIE BapHaHTHI pEIICHUS
npoOJIEeMHON CHUTyallud Ha OCHOBE CHCTEMHOrO TIIOAXOJa, OIIEHHBAas WX JIOCTOMHCTBA U
HEJIOCTaTKU;
- Kak nemoHcTpupoBath hyHIaMEHTANbHBIC 3HAHUS TTO (pU3UKE;
- Kak mpoBOIuTh MCCIIEIOBaHME CBOWCTB MAaTEPHUANIOB, MPOAYKIIMA U OOBEKTOB OKpYXKaromeh
Cpenbl;
- Kak wucnonp3oBaTh COBpPEMEHHYIO anmaparypy W HWHGOPMAIMOHHBIX TEXHOJIOTHH TPHU
MPOBEJICHIUH HAy4YHO-HCCIEA0BATEIbCKUX PaboT;
- Kak nemMoHCTpHpOBaTh 3HAHHWE METOAMK MCCIEAOBAaHUS BEIIECTB B TOM YHCIE HOBBIX
(GYHKIIMOHATBHBIX MaTEPHAJIOB,;



- Kak BbIpabaThIBaTh CTPATETHIO MOWCKA METOJOB aHAIW3a M QJalTallid W3BECTHBIX METOJHK
JUTSL UCCTIEIOBAHUSI CBOMCTB BHIOPAHHBIX OOBEKTOB;

- Kak nmpuMeHsTh Ha MPAaKTUKE CYIIECTBYIONIUE METOIMKH UCCIICOBAHHS CBOWCTB MAaTECPHUAJIOB
Y BEIIECTB B TOM YHUCJIC U HOBBIX ()YHKIIMOHATHHBIX MATEPHAIIOB.

YMETb:
- BeisiBniaATh mpoOsieMHYI0 CHUTyallMIO B IpOIECCe aHaIM3a MPOOJIeMbl, OMpeiesseT 3Tanbl eé
pa3pelIeHUs ¢ YYETOM BapUATUBHBIX KOHTEKCTOB;
- PaccmarpuBath, npeanaratb 1 000CHOBBIBATH BO3MOXKHBIE BapHAHThI PEIICHUs MPOOIEeMHON
CUTYyallM¥ Ha OCHOBE CUCTEMHOTO MOJX0/a, OLICHUBASI UX JIOCTOMHCTBA U HEJIOCTATKU;
- leMoHcTpupoBath pyHIaMEHTaIbHBIE 3HAHUS IO (PU3UKE;
- [IpoBouTE HicCTEIOBaHNE CBOMCTB MAaTEPHUAIIOB, MMPOYKIIUU i OOBEKTOB OKPYKAIOIICH CPEIIbI,
- Ucnonp30BaTh COBPEMEHHYIO anmapaTrypy ¥ MH(OPMALMOHHBIX TEXHOJOTMH IPU MPOBEICHUU
HAYYHO-HMCCIIEJOBATEIbCKUX padoT;
- JleMOHCTpUpOBaTh 3HAHME METOJMK MCCIEIOBAaHUS BEIIECTB B TOM 4YHUCIE€ HOBBIX
(yHKIMOHAIBHBIX MaTEPUAJIOB,;
- BoipabOaTeiBaTh CTpaTeruio Mowcka METOJOB aHANIM3a W aJanTallMd H3BECTHBIX METOJIUK s
WCCJICIOBAHMSI CBOWCTB BEIOPAHHBIX OOBHEKTOB;
- [IpyuMeHSATh HA MPAKTUKE CYLIECTBYIOIIME METOAUMKH HCCIEAOBAaHUSI CBOMCTB MAaTEPHUATIOB U
BEIIECTB B TOM YHKCJIE€ U HOBBIX ()YHKIIMOHATIHHBIX MaTEPHAIIOB.

BJIAJIETD:
- HaBblkamu BbISIBJIEHMS HPOOJEMHON CUTyalluM B IPOLIECCE aHalIn3a MpoOJIeMbl, ONPEAEICHUS
ATANoB €€ pa3pelIeHUs C y4€TOM BApUATUBHBIX KOHTEKCTOB;

- HaBblkaMK paccMOTpEHUs, MPEUIOKEHUsI U 00OCHOBAHMS BO3MOXKHBIX BapUaHTOB peEIICHUS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOI'O IOJXOJa, OLIEHUBAash MX JOCTOMHCTBA U
HEJIOCTATKU,;

- HaBblkamu eMoHcTpanuu (pyHAaMEHTaIbHBIX 3HAaHUN 110 PU3UKeE;

- HaBblkamMu NpOBOAMTH HCCIEIOBAaHME CBOWCTB MaTepHUajoB, NPOIYKIUM U OOBEKTOB
OKpPY’KaIOIIEH Cpelsl;

- HaBbIkaMu HCTIOIB30BaHUSI COBPEMEHHOW anmnapaTypbl U HH(OOPMALMOHHBIX TEXHOJOTUN TpU
MPOBEJICHIH Hay4YHO-HCCIIEA0BaTENbCKUX PadoT;

- HaBblkamMu 1€MOHCTPUPOBATH 3HAHUE METOAMK MCCIEHOBAaHUSA BELICCTB B TOM YHCIIE HOBBIX
(GYHKIIMOHAJIBHBIX MaTEpPHAJIOB,;

- HaBbikamu BbIpaOaThiBaTh CTPATETHIO0 MOMCKAa METOJOB aHAINW3a W aJaNTallid HM3BECTHBIX
METOJUK JUISl UCCIIEI0BAaHUSI CBOMCTB BHIOPAHHBIX OOBEKTOB;

- HaBblkamMu NpUMEHATH HA INPAKTUKE CYILIECTBYIOIIME METOIMKH HCCIIEIOBAaHUsS CBOMCTB
MaTepUajoB U BEIIECTB B TOM UUCIIE U HOBBIX (DYHKIIMOHAIbHBIX MAaTEPHAJIOB.

4. COJIEP)KAHME YUYEBHOM JIUCITUTIIAHBI

Tema Nel CTpykTypHasi Kpucrauiorpapus

Kpucrann u kpucramnndeckas pemerka. CUMMETpus, ONIEpallMy U DJIEMEHTBI CUMMET-PHUH.
ToueuHble rpyMIbl CHMMETPHH, UX 0003HaUeHHUE, KiIacCU(UKALNS U U300pakeHue.
IIpocTpaHCTBEHHBIE IPYIIIIBI CAMMETPUH: TPEXMEPHas pellleTKa, CAHIOHUY, Tpyisl bpase;
YHUCJIO U HOMEHKJIATypa MPOCTPAHCTBEHHBIX IpyIl. [IpaBuibHbIE cHCTEMBI TOUEK
IIPOCTPAHCTBEHHBIX TPYIIIIL.

Tema Ne2 Teopernueckasi peHTreHorpaMma. Busyajam3zanus KpucTaJuIMYeCKHUX
CTPYKTYP

[IporpamMMsl 17151 TOCTPOEHHUSI TEOPETUYECKUX PEHTIEHOTPaMM U BU3YyaJIU3allMi KPUCTAJI-
JINYECKUX CTPYKTYD.

Tema Ne3 OCHOBBI PEHTT€HOCTPYKTYPHOI'0 aHAJIM3a

Judpaxius peHTTeHOBCKUX Jy4eid, popmyna Byneda-bperra, meron Jlays, meton Bpa-
HIEHUS KPUCTAJUIA, METO/ MOPOILIKa, MHAUIMPOBAHNE, 3AKOHBI ITOIACAHNS, THTEHCUB-HOCTD,



CTPYKTYPHBIN (aKkTOop, JEKTPOHHAS TUIOTHOCTH, (hazoBas mpodiieMa, 1udpakiu-oHHbIE CTIOCOOBI
MCCJIEI0BAHMS KPUCTAILIOB.

Tema Ne4. DkcniepuMeHTAIbHAS TEXHUKA PEHTIeHHO-CTPYKTYPHOI0 AaHAJIU3A

Cnextp nabopatopHoii penTrenoBckoi TpyOku. K-f ¢punptper. erexropst PU. Cxema ¢o-
kycupoBku PU no bparry-bpenrtano. Kommumanus PU. Monoxpomatopsl. 3epkaiio I'éoens.
Cxema ¢ nmapajuieiabHbIM mydkoM. DimroopecieHnys 00pas3oB B MOPOIIKOBOM IKC-TIEPUMEHTE.
CrnocoOs1 yctpanenus.CuctemMaTiueckyue NorpeHoCT JUGPAKIIMOHHOTO SKCIIEPUMEHTA.
Cngur mynsa. Cmemenue 3 GEeKTHBHON OTpaKaIoNIeH MI0CKOCTH. AKCH-aIbHAS PACXOIUMOCTh
my4dKa

5. TPYJOEMKOCTb JUCHUIIJINHBI
O61uast TpyJ0EMKOCTh JUCIMILUIMHEL: 2 3a9€THBIC SIUHUIIBI, /2 Jaca.
dopma NpoMEKyTOUHON aTTecTaluu: 3a4éT (2 ceMecTp)



Annomayusn padoueii npozpammuol
oucyunaunpl IneKmpuyecKue ceolcmea meepovix mesi: meopus u

IKcnepumenm

1. HEJIb U 3AJJAYU OCBOEHMUSI YYEBHOM JUCIHUIIJINHBI

Hean:
I/I3yquHe CI)}’HI[aMCHTaJIBHBIX HOHHTI/If/’I, I/ICHOJIb3yeMBIX IJIs1  OIIMCAHUA BHGKTpI/I -YCCKUX "
9JICKTPOHHBIX CBOWCTB TBEPJbIX TelI. BbIpaboTka HAaBBIKOB PEHICHUS KIACCHYECKUX U
COBpeMeHHBIX 3a1a4 TeOpI/II/I TBepHBIX TCII.

3agaun:
° (dbopMUpOBaHHE CUCTEMATH3UPOBAHHBIX (DyH/IaMEHTAIbHBIX 3HAHUN 00 OCHOBAX OMUCAHUS
E)JIGKTpI/ILIeCKI/IX nu BJICKT’pOHHI)IX CBOfICTB TBepIII)IX TECII,
L] I/ISy‘-IeHI/IC TeOpeTI/ILIGCKI/IX OCHOBaHI/IfI KBaHTOBOfI TGOpI/II/I TBepI[I)IX TECII,

®  3HAKOMCTBO C HauboJsee BaXXHBIMU 3JIEKTPOHHBIMU 3((heKTaMu B TBEP/IbIX TEJax;
e  [pHOOpETeHHE HaBBIKOB MCIIOJIb30BAHMS MTOJIyYE€HHBIX 3HAHUH /1715 pelieHus 3a1a4 GU3NKU
TBEPJOTO Tela,

L Pa3BUTHC HABBIKOB 110 BLI60py AZICKBATHLIX ITOAXOA0B IIpU PCIICHUHU CI)I/I3I/I‘IGCKI/IX 3aJa4.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlucuuiuiiHa OTHOCHTCS 4YacTH, (OpPMHUPYEeMOW y4acTHUKaMH OOpa30BaTEbHBIX OTHOIICHHI.

I[I/ICLII/IHJII/IHB, BXOOUT B MOAYJIb «Dus3nka KOHACHCHUPOBAHHOI'O0 COCTOAHUA BEIICCTBA», ABJIACTCA
oOsi3atenbHOM B 3,4 cemecTpe

I/I3y‘~IeHI/I€ JUCHUIIJIMHBI OIMMUPACTCA Ha 3HAHUA o6yqa}01u14xcn, MOJIYUYCHHBIC B XO/€
OCBOCHUA NJUCIUIIIINH duzuka KOHACHCUPOBAHHLIX CPEL

3. INIAHUPYEMBIE PE3YJIbTATbHI OBYUYEHUS 110 JUCIUIIJIMHE
Komnemenyuu odyuatowezocs, hopmupyemuie ¢ pe3yivmame 0C60CHUA OUCYUNTIUHDL
VYK-1 Cnoco0OeH oOCylecTBISITh KPUTHYECKHHM aHalu3 MpoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUI
[IK-1 CnocobeH miaHupoBaTh HMCCIENOBATEILCKYIO padOTy M MOJO0MPATh COOTBETCTBYIOIIUE
METO/IbI peIlIeHHs] HayYHO-UCCIIeI0BaTEeIbCKUX 3a1ay B 00J1aCTH (U3UKU M CMEXHBIX HAyK
B pe3yabTrare u3yuyeHus IUCHHMIIJIMHBI 00y4AIOIMIiCS 10/KEH:

3HATD:
- Kak BBISBISTH MPOOJIEMHYIO CUTYAITUIO B MPOIECCE aHAK3a MPOOJIEeMbI, OTIPEIETIseT dTaIbl €€
pa3penieHus ¢ yueToM BapUaTUBHBIX KOHTEKCTOB;
- Kak paccmarpuBarh, mnpemiaraTh W OOOCHOBBIBATH BO3MOJKHBIC BapHAHTHI PEIICHUS
npoOJIEeMHON CHUTyallud Ha OCHOBE CHCTEMHOTO TIIOAXOJAa, OIIEHHBAas WX JIOCTOMHCTBA U
HEJOCTATKH,
- Kak nemoHcTpupoBaTh hyHAaMEHTAIbHBIC 3HAHUS 110 (DU3UKE;
- Kak cocTaBisaTh OOIIMI IJTaH KCCIIeN0BAHUS U eTaJbHEIC INIAHEI OTJACIBHBIX CTaJIHMH;
-Kak BbIOMpaTh DJKCIIEPUMEHTAIbHBIE W PACUYETHO-TEOPETUUYECKHE METONBI PEIICHHUS
MOCTABJICHHOM 3a/1a4i UCXO/s U3 UMEIOIINXCS MaTepUATIbHBIX U BPEMEHHBIX PECYPCOB;

YMETb:



- BoIgBasATh mpOoOJIEMHYIO CUTYallMI0 B IMPOLIECCE aHAIMW3a MPOOJIEMBI, OMpENeNsieT 3Tambl €
pa3pelieHus ¢ yueToM BapUaTUBHBIX KOHTEKCTOB;

- PaccmatpuBathb, mpeniarath 1 0OOCHOBBIBATH BO3MOKHBIE BApUAHTHI PELICHUS MPOOIEMHON
CUTyalluu Ha OCHOBE CHUCTEMHOI0 MOX0/1a, OLIEHUBAs UX JOCTOMHCTBA U HEJIOCTATKH,

- lemoHcTpupoBaTh GyHAaMEHTAIbHbIE 3HAHUS 110 (HU3UKE;

- CocTaBiisTh OOIINIM TJIAaH UCCIIEAOBAHUS U JIETAJIbHBIC IJIaHBI OT/ACIBHBIX CTAJINH;

- BeiOupath  9KCHEpUMEHTAJIbHBIE M PACYCTHO-TEOPETHUYECKHUE  METOIbl  pEIICHUs
MOCTABJICHHOM 3a/]a4u UCXO/Isl U3 UMEIOIIMXCA MaTEePUATbHBIX U BPEMEHHBIX PECYPCOB.

BJIAJIETb:
- HaBbikamu BBISIBIICHUS TPOOJIEMHOM CUTYyallMH B MPOIIECCe aHAIM3a MPOOJIEMbI, ONpeaeTICHUS
ATAIoB €€ pa3peuieHus C y4eTOM BapHaTUBHBIX KOHTEKCTOB;

- HaBplkamu paccMOTpeHUs, MPEIOKEHUsT W 00OCHOBAaHUS BO3MOXKHBIX BApUAHTOB PEIICHUS
npoOJEMHON CHUTyalldd Ha OCHOBE CHCTEMHOTO IIOAXOja, OIICHWBAs WX JIOCTOMHCTBA U
HEJIOCTaTKH;

- HaBblkamMu ocTaBieHHsS OOINEro IIaHa HCCIENOBAHHMSA H J€-TaJbHBIX IUIAHOB OTIEILHBIX
CTaJuii;

- HaBbikamu BrIOOpa SKC-TIEPUMEHTAIBHBIX H PACUETHO-TCOPETHUYECKUX METOJIOB PEIICHUS I10-
CTaBJICHHOM 3a1a4¥ UCXOJd U3 UMEIO-IUXCS MATEPUATIbHBIX U BPEMEHHBIX PECYPCOB.

4. COJIEP)KAHUE YUYEBHOM JJUCITATIIAHBI

Tema 1. D1eKTPONPOBOAHOCTH MeTANI0B. CBOOOAHBIH 3JIeKTPOHHBII ra3 ®epmu

OcHOBHbIE IPUYMHBI BEICOKOM 3JIEKTPOIPOBOJHOCTH IIPOBOJAHUKOB. DJIEKTPOIPO-BOAHOCTh
MeTauioB U ciiaBoB. [IpaBuno Maruccena. 3akon Bunemana-®panua. Teo-pus
ANEKTPONPOBOJHOCTU MeTaILIOB [pyne-JlopeHua.

Oyukuus pacnpenenenus Oepmu-Jupaka. CBOOOHBIN ANEKTPOHHBIN Ta3. DHEP-TUA
®epmu. [ToBepxHocTs @epmu. TeENI0EMKOCTh JJIEKTPOHHOTO Irasa.

Tema 2. 30HHas Teopusi TBEPAbIX TeJl

DneMeHTHI 30HHOM TEOPHH TBEPABIX TeJl. 30HHBIN XapaKTep IHEPreTUUECKOro CIeKTpa
AJIEKTPOHOB B KpucTajie. CTpOEHHE SHEPrETUYECKOI0 CIIEKTPA METAJIOB, MO-IYIIPOBOAHUKOB U
TURJIEKTPUKOB B CBEeTE 30HHOU TeopuH. [IpumMecHbie ypoBHU. DPdek-THBHAS Macca HIEKTPOHA.
3onsbl bpumntosna. [ToBepxHocTs PepMmu.

Tema 3. D1eKTPONIPOBOAHOCTH NMOJYNIPOBOAHUKOB

CoOcTBeHHas U MpUMecHasi MPOBOAUMOCTb. COOCTBEHHBIE U IIPUMECHBIE MOTYIIPOBOJI-
HUKH. Tunsl nerupyronmx npumecei. [IpumecHsie ypoBHH.

DOTOINEKTPUYECKHE CBOMCTBA TBEPAOTrO Teyla. HepaBHOBECHBIE HOCUTEIN 3apsAa B I10-
JTynpoBoAHUKAX. DOTONPOBOAMMOCTH IOJIYIIPOBOHUKOB.

DEeKTPOHHO-IBIPOYHBIN nepexoa (p-N-nepexon). Beimpsimisioniee aelicTBUe p-N-iepexoaa
Y JIMOJIbI HA €T0 OCHOBE. Y CTPOMCTBO U MPUHIIUIT ACHCTBUS OUIIOISIPHOTO TPaH3UCTOPA.

Tema 4. KonTakTHBIC SABJICHUA

PaGota BbIX0/1a AIEKTPOHOB U3 METAJIOB U MOIYIPOBOAHUKOB. TE€PMOAIEKTPOH-HAs
smuccusi. KoHTakTHas pa3HOCTb MOTEHIMANIOB. Y cioBus oOpa3oBanus 6apbepa [lorTku. Jnomsl
[lorTKH.

DEeKTPOHHO-IBIPOYHBIN nepexon (p-N-nepexon). 'omo- u rereponepexosl. Bei-
NpsAMIISIOLIEe AEHCTBUE P-N-TIepexoaa U TUOAbI Ha ero OCHOBE. EMKOCTB nepexosa B 3a-
BUCHUMOCTH OT IIPUIIOKEHHOTO BHEUIHETO HanpsikeHus. M3imyuaTenpHas pekoMOMHALus B p-N-
nepexoze. CBeTOANOIbI ¥ MOJYTIPOBOJHUKOBBIE JIA3€PBHI.

Tema 5. CBepXnpoBoaMMOCTh

SABnenune ceepxnpoBoguMocTi. CBepXnpoBoAHUKH |1 U 2 pona. Kputnueckoe MaraHuTHOE
noje. Opdexr Meiicnepa. KBanToBaHHEe MarHUTHOTrO MOTOKA. Teopust CBEpXIPOBOANMO-CTH
Jlonnonos. Teopus ['mu30ypra-Jlannay. Kyneposckue napsl. Teopus bapnuna-Ky-nepa-
HIpuddepa. ddpdexr Ixo3edcona. BeicokoTemmnepaTypHast CBEpXIpOBOIUMOCTb.



Tema 6. DiieKTpUYeCKHE CBOCTBA IUIEKTPUKOB

@usnueckue sBICHUS B IUINCKTPUYECKUX Marepuanax. Ilomspusanus AUDIEKTPUKOB.
OcHoBHble ocoOenHocTH. CerneroanekTpuku. Jlpnextpuueckue mnorepu. OCHOBHBIE Me-
XaHU3Mbl MOJIpU3aAlMUM W JUIJICKTPUYCCKUX  IMOTCPb. 3aBUCHUMOCTH I[I/IS)JICKTpI/I‘IeCKOﬁ
MPOHUIIAEMOCTH W TaHTEHCA yria AUAJIEKTPUYECKUX TMOTEpPh OT TEMIEpaTypbl U YacTOTHI
nepeMeHHOoro noJist. NoHHas 371eKTpONpOBOAHOCTD B IUAJICKTPUKAX.

5. TPYAOEMKOCTbB JUCIHUIIJINHBI
OO1ast TpyH0EMKOCTD AMCUMILIMHBL 7 3a4€THBIC CAUHHUIIBI, 252 Jaca.
®dopma NMPOMEKYTOUHOM aTTecTanuu: 3a4€T (3 cemecTp), FK3ameH (4 cemecTp)



Annomavusn pabouei npozpammol
oucuyunaunsl MazHumHtsle ceolicmea meepovix mesi: meopus U IKCHepuUMeHn

1. IEJIb U 3AJJAYM OCBOEHUS YYEBHOM JUCIUILIMHBI

Hean:
. YCBOCHHE MarCTPAaHTAMU OCHOBHBIX TIOHSITHIA TEOPUH MAarHUTHBIX CBOMCTB TBEP/IBIX TEIT,
. OBJIAJICHUE 3HAHUSAMHU OCHOBHBIX OKCIICPUMEHTAJIBHBIX METOAUK HCCIICIOBAHUS
MAarHmuTHBIX CBOfICTB, moaxoaaM 1 METOdaMHU aHAJIM3a 3KCHepI/IMCHTaJIbHBIX JAaHHBIX
° CO3/IaHHUE OCHOBHI JUISI TIOCJICTYIOIIETO 0oJiee TITyOOKOT0 U3YUYCHHSI TIPEIMETA.
3agaun:

° HN3YyUCHHNC OCHOBHBIX MOHATHH U 3aKOHOB COBpeMCHHOﬁ TCOPUU MAIrHUTHBIX HBJ'IeHHfI;

o HN3YyUCHUC YCTpOﬁCTBa n IIPHUHOUIIOB pa6OTbI OKCIICPUMCHTAJIBHBIX YCTAHOBOK IJIA
HCCICI0OBaHUs MarHuTHBIX CBOICTB KpPHCTAJIJIOB,

L4 OBJIAAICHUC HaBBIKaMHW TIIPOBCACHHA OSKCIHCPHUMCHTA II0 OIIPCACIICHUIO XapaKTCPHCTUK
MarHuTHOM MMOACHUCTEMbBI KPUCTAJIJIOB U MCTOJJaMH O6pa6OTKI/I OKCIICPUMCHTAJIIbHBIX TaHHbIX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlucuuiuiiHa OTHOCHTCS 4YacTH, (pOpPMHUPYEeMOW y4acTHUKaMH OOpa30BaTEIbHBIX OTHOIICHUH.

I[I/ICLII/IHJII/IHB, BXOOUT B MOAYJIb «Puznka KOHACHCHUPOBAHHOI'O0 COCTOAHUA BEIICCTBA», ABJIACTCA
o0si3aTenbHOM B 4 cemecTpe

I/ISy‘-IGHI/Ie JUCHUIIJIMHBI OIMUPACTCA HaA 3HAHUA o6yqa}01u1/1xcs[, IMOJIYUYCHHBIC B XO/€
OCBOCHHA JUCLHUIIIIMH duzuka KOHJACHCUPOBAHHBIX CPCI

3. IIAHUPYEMBIE PE3YJbTATHI OBYUEHUS 1O AUCHUIIJIMHE
Komnemenyuu odyuarowezoca, popmupyemoie 6 pesyibmame 0C60CHUAL OUCYUNTIUH DL
VYK-1 CnocoGeH ocymecTBIsATh KPUTHYECKHM aHanu3 NpoOJeMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOTI'0 I10/IX0/1a, BhIpabaThIBaTh CTPATETUIO JEHCTBUI
[1K-1 CnocoOeH miIaHupOBaTh HCCIEA0BATENbCKYIO PabOTy M MOAOHpPATh COOTBETCTBYIOIME
METO/Ibl PEIIEHUs] HayYHO-UCCIIEeI0BAaTENIbCKUX 3a]1a4 B 00J1aCTH (PU3UKHU U CMEKHBIX HayK
B pesysbTare n3y4yeHHs JMCHUILIMHBI 00YyYAIOIIMICS N0/IKEeH:

3HATD:
- Kak BBIABIATH MpOOIEMHYIO CUTYalMIO B IIPOIEcCe aHAIM3a MPOOJIEMBI, ONpeAessieT dTambl eé
pa3-penieHus ¢ y4eToM BapuaTUBHBIX KOHTEKCTOB;
-Kak paccmarpuBaTth, mnpeanaraTh M OOOCHOBBIBaTb BO3MOXHBIE BapHaHThl pEIICHUS
npo0JIEeMHON CHUTyallud Ha OCHOBE CHCTEMHOIO IIOAXO0Ja, OIEHMBas HUX JOCTOMHCTBA U
HEJIOCTATKUY;
- Kak nemoncTpupoBath pyHIaMeHTaIbHbIE 3HAHUS IO (PU3UKE;
- Kak cocraBnsaTh 001uii TU1aH UCCIIEIOBAHUSA U I€TaJIbHbIE TUIa-HbI OTACNbHBIX CTaIUH;
- Kak BbIOMpaTh 3KCHEpH-MEHTAIbHBIE U PACUYETHO-TEOPETHUYECKHUE METONbl pEeLIeHHUs Io-
CTaBJICHHOM 3a/1a4ydl UCXOJs U3 UMEIO-IIUXCS MaTEpUaIbHBIX U BPEMEHHBIX PECYPCOB

YMETb:
- BoisaBsITE MpoOIEMHYI0 CUTyalMIO B IPOLECCE aHalIM3a MpPOOJEMBI, ONpeNesseT dTanbl e
pa3peleHus C y4eTOM BapHaTUBHBIX KOHTEKCTOB.;
- PaccmarpuBath, mpennaraT ¥ OOOCHOBBIBATH BO3MOJKHBIE Ba-pHAHTHI PEEHHs] MPOOIEMHOMN
CUTyallll Ha OCHOBE CUCTEMHOIO IOAX0/1a, OLIEHNBAs UX JIOCTOMHCTBA U HEJOCTATKH;
- leMoHcTpHpoBaTh pyHIaMEHTaIbHBIE 3HAHUS IO (PU3UKE;
- CoctaBnsaTh OOUIMI MJIaH UCCIIE0OBAHUS U IeTAIbHbBIE TJIAaHBI OTIEIBHBIX CTAIHIH;



- BeiOupaTh 3KcIiepuMEHTaIbHbBIE U PACUETHO-TEOPETHUECKHE METO/Ibl PElIeHUsI TOCTABICHHON
3a71a4 UCXO/Isl U3 UMEIOUIUXCSl MAaTEepPUAIbHBIX U BPEMEHHBIX PECYPCOB.

BJIAJIETD:
- HaBbikaMu BBISABIICHHS TIPOOJIEMHOM CHTYallMM B MPOIECCE aHAM3a MPOOJIEMbI, OTPeIeICHUS
ATANoOB €€ pa3pellIeHUs C Y4eTOM BapUATUBHBIX KOHTEKCTOB;
- HaBbikamMu paccMOTpeHUs, TPEIIOKeHHSI U 00OCHOBAaHUS BO3MOXKHBIX BAapHAHTOB PEIICHUS
npoOJEMHON CUTyalldd Ha OCHOBE CHCTEMHOTO IMOAXOJa, OLIEHHBAas HX JOCTOMHCTBA U
HEIOCTATKHU;
- HaBplkamMu ocTaBieHHsS OOINETr0 INIaHa HCCIENOBAHMSA M €-TaJAbHBIX IUIAHOB OTIEILHBIX
CTaIUN.
- HaBelkamu BBIOOpa 3KCHEPUMEHTANBHBIX M PACYETHO-TECOPETUUYECKUX METOJIOB PEIICHHUS
MTOCTABJICHHOM 3aJ1a4i UCXO/Isl U3 UMEIOIINXCS MaTEPHATbHBIX U BPEMEHHBIX PECYPCOB.

4. COIEP)KAHUE YUYEFHOM JJUCIHUIIIUHBI

[
Ne HaumenoBanue

paziena Conep:xanue pa3jiena

pas3aejia

1 JnamarnetTuzm u | Ilnamarnernsm. [lapamarnerusm. @opmyina JlanxkeBeHa u
I1apaMarHeTu3m 3akoH Kropu. KsanTOBas Teopus IapamMarHeTusma.
[lonyuenue HU3KHUX TEMIEpaTyp METOJIaMuU
anuabaTUYeCKOro  pa3MarHWYMBaHUS  [apaMarHUTHBIX
coneil. [lapamarHuTHas BOCHPUMMYUBOCTB 3JEKTPOHOB
IIPOBOAMMOCTH

2 OdeppomardetnsmM U | DeppoMarHuTHbEIN mopsaok. Touka Kiopu m oOMEHHBIN
aHTU(eppOMarHeTU3M | HHTErpal. TemneparypHas 3aBUCUMOCTD
HAaMarHM4€HHOCTU  HachllleHUsl.  CIMHOBBIE  BOJIHBI.
TennoBoe Bo30yxeHNE MarHOHOB. MarHuTHasi CTpyKTypa
(hepprUMarHeTuKoB. MarnuTHas CTPYKTypa
aHTHU(EPPOMArHETUKOB. BOCIpUUMYMBOCTD HUXKE TOYKHU
Hens. Marsons! B aHTHU(EeppPOMarHeTHKaX.
@®eppomMarHuTHele JOMEHBL. [IpoMCXOXkAEHUE TOMEHOB.
KospuurtnsHas cuna u rucrepesuc

3 MarsuTHbII1 SnepHblli MarHUTHBIM pe3oHaHc. lllnpuHa pe3oHaHCHOU
pe30HaHC auHuKA.  CBEpXTOHKOE  paclieIUIeHHe.  ODJIEKTPOHHBIN
IapaMarHUTHBIN pe3oHaHC. PaciiensieHue B HyJIEBOM I10JIE

4 Marnutabie ¢a3zopbie | Knaccudukamus ¢a3oBbIX TepexofoB Mo IpeHdecTy.
MPEBPAILICHUS Teopus Jlannay ha3oBsix nepexo0oB 2-ro poaa. [lapamerp
nopsiaka. dazoBbie mepexojpl B MarHUTHOM MOJCUCTEME
kpuctamna. [lepexonbl «mapaMarHeTHK-(eppOMarHeTHK,
«TapaMarHeTUK-aHTU(EPPOMATHETHKY»,  «IIapaMarHeTHK-
CIIMHOBOE CTEKJIO», HUX BIUSHUE Ha TEMIIepaTypHbIE
3aBHCHMOCTH TEIUIOBBIX CBOMCTB KpuUCTaJlJIOB




Metonbl
SKCIEPUMEHTAIBLHOTO
HCCIIeIOBAHU
MarHuTHBIX CBOMCTB

KpUCTAJLJIOB

TernnoéMKoCTb. Mertonbl I'ron 51 QDapanes.

BOCHpI/II/IM‘II/IBOCTL B TNICPCMCHHBIX IOJIIX. AHI/I3OTpOHI/I$I
MarauTHOMN BOCIIPUUMYUBOCTHU

BiusgHane MarHUTHBIX

(ha3oBBIX
MpEBpAILICHUI Ha
TEIUIOBBIE  CBOWCTBA
KpHUCTAJIJIOB

AHanu3 aHOMaJIUi TEMIOEMKOCTH, TEIUIOBOTO PACIIMPEHUS
B TeMIepaTypHbIX MHTEpBaJax MAarHUTHBIX (ha30BbIX
npeBpamieHuili. OmnpeneneHre apaMeTpoB MarHUTHBIX
MOACUCTEM IO SKCHEPUMEHTAIBHBIM JaHHBIM TEIUIOBBIX

U3MEpPEHUI

5. TPYAJOEMKOCTb JUCIUITJINHBI

O61mas TpyJ0EMKOCTh QUCHMILUIMHEL 3 3aU4eTHBIC equHuIbl, 108 Jaca.
dopma NpoMeKyTOUHOU aTTecTauuu: 3a4éT (4 cemectp)




Annomauusn padoueit npozpammol
oucyunaunvl Memoovl uccne006anus NOGEPXHOCHU MEEPObIX meJl

1. HEJIb U 3AJJAYU OCBOEHMUSI YYEBHOM JAUCITUIIJINHBI

ean:

Leab1o ocBOeHUSI TUCHMILIMHBI «METObI UCCIEOBaHUS TOBEPXHOCTH TBEPIOTO TEJIa»
ABisieTCsl (POPMHPOBAHUE IMMOHWMAHHUSI TEOPETHYECKUX M IMPAKTHYECKUX OCHOB COBPEMEHHBIX
METO/IOB aHallu3a MOBEPXHOCTEH, YMEHUW CTaBUTh M PEILIATh HCCIEAOBATEIIbCKUE 3a/auu,
BBHIOMPATh YCJIOBHSI TPOBEACHUS DKCIIEPUMEHTa, HEOOXOIUMBIE [JII CaMOCTOSATEIBLHOTO
MIPOBEICHUS aHAJIN3a KOHKPETHBIX 00BEKTOB OKPYIKAIOIIEH CPE/Ibl.

[IpuoOpereHHble B pamMKax JUCHUIUIMHBI «MeToabl HCCICAOBAHHUS IOBEPXHOCTH»
YMEHHUSI HEOOXOAWMBI Ui (HOPMHUPOBAHHS TMPAKTHUYECKUX YMEHUH KOHTPOJIS IOBEPXHOCTU
MaTepHayioB, MPEIMETOB U OOBEKTOB, & TAKXKE SIBJISIIOTCS OCHOBOM ISl TIPOXOXKIEHUS XUMHUKO-
TEXHOJIOTMUECKOU IMPAKTHUKH.

3agauu:
L] OCBOCHHC (1)I/I3I/I‘~I€CKI/IX HpI/IHLII/IHOB pa6OTBI OTOCIBHBIX
COCTAaBJISIONIUX CKAaHUPYIOIIUX 30HIOBBIX MHKPOCKOIOB — TYHHEJIIBHOI'O M aTOMHO-CHJIOBOIO
30HJa, MbE30CKaHEpa, MHE30MHEPIIUAIBHOTO JIBUTATEINS, CHCTEMbl aMOPTH3AINH, JIA3epHOU
CHUCTEMBI CIIC)KEHHS 33 30HJI0OM U JIPYTHUX;
. MPUOOPETEHHE HABBIKOB 110 COOPKE MHKPOCKOIOB M3 3THX COCTABJISIONIMX, a TaKKe
IPUOOpPETEHUE OMbITa MO BKIIOYEHHIO, HACTPOIKE CaMOCTOSTEIIbHO COOpaHHBIX MUKPOCKOIIOB,
BBIOOPY pabo4yux IapaMeTpoB, MOJYYEHHIO M BCECTOPOHHEMY aHAIU3y KaJpoB, a TaKkKe IO
BBIOOpPY M paboTe B JOTOJIHUTENBHBIX PEKUMax C MOJYYCHHEM JAHHBIX MO pazHOOOpa3HBIM
(U3HYECKUM XapaKTEPUCTUKAM ITOBEPXHOCTH 00pa3IoB,;
° YMEHHE TMPOBECTH OKCIEPUMEHT U TMPABUIBHO  WHTEPIPETHPOBATH MONyYECHHBIE
pe3yNbTATHI,
° OCBOGHHE METOJIOB pacueTa Pe3yJIbTaTOB JKCIICPUMEHTA, BJIAJICHUE METPOIIOTHYSCKUMU
OCHOBaMH aHaJIH3a.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlucuumninHa OTHOCHUTCS 4YacTH, (opMHpyeMON y4yaCTHMKaMH OOpa30BaTENbHBIX OTHOIICHUH.

JucuuminHa BXOAUT B MOyJb «Du3nka KOHIEHCUPOBAHHOTO COCTOSIHUSI BELIECTBAY, SIBJISETCS
o0s3aTenbHOM B 4 cemecTpe

I/I3y‘~IeHI/I€ JUCHUIIJIMHBI OIMMUPACTCA Ha 3HAHUA o6yqa}01u14xcn, IMOJIYUYCHHBIC B XO/€
OCBOCHUA NJUCIUIIIINH duzuka KOHACHCUPOBAHHLIX CPEL

3. INTAHUPYEMBIE PE3YJBTATHBI OBYUEHUA 11O JUCHUIIJIMHE

Komnemenuyuu oodyuaiouiecocs, popmupyemoie ¢ pe3yibmame 0C60€HUA OUCUUNTIUHDL
VYK-1 Cnoco0OeH oCymIecTBISITh KPUTHUECKHH aHalu3 MpOoOJIEMHBIX CHUTyalluid Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO AEUCTBHI
[IK-1 CnocobeH miaHupoBaTh HCCIIENOBATEILCKYIO padOTy W MOAOMPATh COOTBETCTBYIOIIWE
METO/IbI pEeIlIeHHs] HayYHO-UCCIIEI0BATEIbCKUX 3a1ay B 00J1aCTH (PU3UKU U CMEKHBIX HAyK
[TK-2 CnocoGeH ucnoip30BaTh COBPEMEHHBIE METOIbI MPU PEIIEHUH MPO(HEeCCHOHATBHBIX 3a/1a4
B TOM YHCJIE C UCIOJIb30BAaHUEM COBPEMEHHOMN amnmaparypbl 1 HHPOPMALMOHHBIX TEXHOJIOTUI
[1K-3 CriocoOeH onTUMH3UPOBATh CYIIECTBYIOIINE METOJANKUA HCCICIOBAHUS U aIalTUPOBATh
UX ISl UCCTIeIOBaHUS CBOMCTB HOBBIX ()YHKLIMOHAIBHBIX MaTepHUajoB

B pesysabTare n3y4yeHHs JMCHUILIMHBI 00YYAIOIIMICS T0/IKEeH:



3HATD:
- OCHOBHBIC MCTOAUKH 30HI[0BOI7I MHKPOCKOIIHH,
- YCTpOﬁCTBO W IIPUHIOUIIBI pa6OTI)I 30HA0OBBIX MUKPOCKOIIOB;
- OCHOBHBIC IMOHATHA: 3JICKTPOIIPOBOAHOCTDL, YIPYIOCTh, BA3KOCTb, aAre3us, 4YuCTOC BCUICCTBO,
IIPUMECH;

YMETb:
- BBIIIOJIHATD CTAaHJAPTHBIE ONEPALUU 10 METOJAUKAM 30HI0BOM MUKPOCKOIINY;
- paboTaTh ¢ 30HI0BBIM MUKPOCKOIIOM U MOJIYy4aTh Pe3yJbTaThl;
- YMETb aHAJIU3UPOBATH [TOJIyYEHHBIE PE3YJIbTaThI;
- HoI0MpaTh NEPEeYeHb METOAMK, aA€KBATHBIX IIOCTABJICHHBIM LIEJSIM U 337a4aM aHaJIn3a.

BJIAJIETD:
- CIOCOOHOCTBIO OCBaWBATh HOBBIE METOAUKH 30HI0BOM MUKPOCKOIIHH;

- TEXHUKOM MPOBECHNUS SKCIIEPUMEHTA,;

- HABBIKOM TPUMEHEHHUs] Ha TMpaKTHKe (yHIAMEHTAIbHBIX XUMHUYECKUX TOHSATHA IS
YCTAHOBJICHHSI TTApaMETPOB MCCIIEAYEMOM MTOBEPXHOCTH 00pasia.

4. COJIEP’KAHUE YUYEBHOM JUCHUILIMHBI

1. BBenenune. CoBpeMeHHbIe MeTObI HCCIEAOBAHUS ITOBEPXHOCTH

[Tpobnema uccnenoBaHus MOBEPXHOCTU 0OBEKTOB. MeTO/Ibl UCCIIeI0BAaHUS TTIOBEPXHOCTH
00BEKTOB.

2. CkaHupyoLue MUKPOCKONbI. THIIBI CKAHMPYIOIMX MUKPOCKOIIOB

Knaccudukanus ckanupyromux MuKpockornoB. C3M. COM. OcHOBHBIEC ATallbl Pa3BUTH
C3M. OcHoBHble 3Tanbl pa3BuTuss COM. TexHHMKa CKaHUPYIOIIEH 30HIOBOM MHUKPOCKOIUU
[TpuHuMnbl paboOThl CKaAaHUPYIOUIMX 30HJOBBIX MUKPOCKOIIOB THIIBI B3aMMOJECHCTBHUS 30HIa C
noBepxHocThio. [IpaBuia padotsl ¢ C3M

3. CxkaHupymoumue 3J1eMeHThI (CKaHepbl) M 30HAbI 30H10BbIX MHKPOCKOIIOB

30HABI U1 TYHHEJIBHBIX MUKpOcKonoB. CriocoObl mpurotosineHust CTM 30H70B. 30HbI
st ACM (kantunesepsl). CriocoObl U3roToBiIeHUs 30H10B A1 ACM.

[Tpe3030eKTpUKH, Nbe30KepaMuueckue Marepuanbl. OOpaTHBIM IbE303JIEKTPUUYECKUMA
apdekr, korpounuentsl. HennHeHHOCTh Mbe30KepaMUKH, JAepopMmanus Mbe30KEPAMUKH,
3aBUCUMOCTH CMEILIEHUS KEPAMUKH OT BEJIMYMHBI MPUIIOKEHHOIO AIEKTpuueckoro noss. Kpu,
rucrepesuc nbe3okepamMuku. [lpenu3noHHble nepemelnieHuss 00BbEKTOB U 30HAa MHUKPOCKOIIA.
TpyOuaTelii mbE303J€MEHT U Mbe3ockaHep. CKaHUpPYIOIIMA 53J€MEHT B BHUAE TPUIIOJA.
YcerpoiictBo 6uMOopdHOro mbe3odaeMeHTa. Tpex KOOpIUHATHBIA CKaHep Ha Tpex OMMOpP(HBIX
aneMeHTax. JluarpaMmbl MU3MEHEHUsl YNPaBJISIOIIETo IO B Ipoliecce ckaHupoBaHusa. Cxema
opranu3zaium cucteMmsl 0opatHoil (OC) cBsI3M 30HAOBOTO MUKPOCKOTIA.

4. YcrpoiicTBa 1Jisl NPeUM3HOHHBIX NepeMellleHuil 30H1a U o0pa3ua

Poryakuslli  penykrop nepeMelieHui. IIpy»XKUHHBII — penyKTop  INEepeMEIICHUH.
KoHcTpyknnn maroBeix anekrtpoasurareneil. IllaroBeiil smekTpoaBuraTeslb ¢ MOCTOSHHBIMU
Marauramu. l1laroBble HHEPIIMOHHBIE TbE30BUTATEIH.

5. CxkaHupyomas TyHHeJbHasi MUKPOCKOIUS

Pabora BeIXO#a HnekTpoHOB. KoHTakT aAByX MeramwioB. TyHHelIMpoBaHUE dYepe3
MOTEHLIMAIbHBINA Oapbep. 3aBUCUMOCTh TYHHEJIBHOTO TOKa OT paccTOsTHUSA. MeTo1 MOCTOSIHHOTO
TYHHEJIBHOTO TOKA M MIOCTOSTHHOTO paccTosiHus. V3Mepenue nokanbHoil padboTsl Beixoga B CTM
u3MepeHusix. V3MepeHue BOJBT-aMIEPHBIX XapaKTEPUCTUK TYHHEJIBHOIO KOHTAaKTa 30HJ-
MOBEPXHOCTh. ba3oBble OJOKM CKaHUPYIOIIETO TYHHEJIBHOTO MHUKpOCcKoma. OpraHu3aius
oOpaTHOM CBA3M 10 TyHHenbHOMY TOKy. Cucrema ympaienuss CTM. Kouctpykuuun
CKaHHUPYIOIIUX TYHHEJIBHBIX MHKpPOCKONOB. TyHHenpHas croekTpockonus. I3mepenue
IUIOTHOCTH COCTOSIHUM B SHEPreTH4ecKoM crekTpe obOpasua. OcoOeHHOCTH BH3yalu3alluu
crynenbku BOIII" B8 CTM.



6. ATOMHO-CHJIOBasi MUKPOCKOIHUSA

Cuna B3auMozelcTBUsA 30HAA ¢ TnoBepxHOCThlO. IloTeHuman Jlennapna-/lxoHca.
3aBUCHUMOCTh CHJIBI OT PAacCTOSHUS MEXAY 30HIOBBIM JaTYMKOM H oOpasnoM. Cuibsl
OPUTSOKCHUS. U OTTAJKUBaHMsA, AedopMmanys M KpydeHHE KOHCOIM 30HAA. Permcrpupyemas
ontuyeckas cucrema. OnTudeckas cucremMa  (QOTONpUEeMHHUKA.  UeThIpeXCeKINOHHbIE
HOJTYTIPOBOIHUKOBBIE (hoTO1MO0 bl KOCTHPOBKA ONTHYECKOM CUCTEMBI PETUCTPALIMH OTKIOHEHHUS
kaHTmwieBepa. Cuctema obpatHoir cBs3u (OC) B aTOMHO-CHJIOBOM MHUKPOCKOIE. 30HIOBBIC
JAaTYUKA ~ aTOMHO-CHJIOBBIX ~ MHKPOCKONOB, KaHTujeBephl. Kod(h(UIMEHT  KECTKOCTH
KaHTUJIEBEpOB, cOOCTBEHHAas yacToTa Kojiebanuii. OCHOBHBIE 3Tallbl MPOLIECCa W3TOTOBICHUS
30H0BBIX JaTYMKOB. KOHTaKTHas aTOMHO-CHiIOBasg MUKpockomnus. KonebarenbHble METOAUKH
ACM. beckontakTHblil pexuM. [lonykonTakTHbIl pexxuM. M3menenne AUX u ®UX B cucreme
Kosie0aHui KaHTHIIeBEep — oOpasell.

7. DNeKTPOCHI0BAS MUKPOCKOMHUSA

DNEeKTpUYECKOe B3aMMOICHCTBHE MEXY 30HIAOM M 00pa3loM. DJIEKTPHUECKasi €eMKOCTb
cucTeMbl 30H — oOpasen. [[Byxmpoxoanas meroguka ICM. MUKPOCKOTHS WHIYIIHPOBAHHOTO
AIIEKTPUYECKOTO IOJISI MPOBOJSAIIMX M JUAIEKTPUYECKMX HaHOOOBEKTOB. IIpumeHenue
MUKPOCKOIIUM HMHAYLHUPOBAHHOTO 3JIEKTPUYECKOIO TOJA I OINPEICICHHUS MPOBOASIINX
00BEKTOB B AUDJIEKTPUUECKON MaTpUILE.

8. MarHuTHO-CHJIOBasi MUKPOCKOMUS

MaruutHo-cunoBoid Mukpockon. Kasucratuueckue meroguku MCM. Pacnpenenenue
CHJIBI MarHUTHOTO B3aUMOJEWCTBUA 30HAA C¢ oOpasuom. Konebarenbnbie meronukun MCM.
Cuctema ynpasinenus MCM. M3rotoBienrne MarHuTHBIX 30HIOBBIX TATYMKOB.

9. 3ammTa 30HI0BBIX MUKPOCKOIIOB OT BHEIITHUX BO3/1eiiCTBHIi

3amura C3M ot BuOpanuil. Pe3oHaHCHBIE 4acTOThl B BHUOPOU3OIMPYIOIIUX CUCTEM.
AMIUIUTYAHO-4aCTOTHAS XapakTepUCTHKa  KonebartenpHOW  cuctembl.  [laccuBHBIE
BUOPOM30JIMPYIONINE CHUCTEMBI, JCKTPOMEXaHUYECKHE CHCTEMBI C OTPHIATEIBHON 0OpaTHOM
CBS3b10, BHOPOU3OIHUPYIOMIKE TUIaTGOPMbl. AKTUBHBIE BHOPOM30IUPYIOUINE CUCTEMBI. 3alluTa
C3M or akycruueckux uIymoB. Crabunuzauus TepMozapeinda TOJ0KEeHUs 30HAa Hal
MIOBEPXHOCTBIO, TEPMOKOMIIEHCUPYIOIIME 3JeMEHThl. KoMIleHcanusi TEIIOBBIX PACHIMPEHUN.
C3M akcuaibHO-CUMMETPUYHBIX KOHCTPYKLIUH.

10.®@opmupoBanue u odpadorka C3M n3odpakeHni

Peructpanus unpopmanuu o penbede. CpeacTBa KOMIBIOTEPHONH 00pabOTKU U TpadUKH.
MacmrabupoBanue u BpameHue C3M wn3obpaxenuit. 2D u 3D Buzyamuzamuu C3M-
nzo0paxenuil. Bosmoxkueie nckaxenus B C3M mnzobpaxeHusix. Apredakrsl B M300pakeHUU
JBYMEPHBIX IUIOCKOCTEH. BplumTaHne nmocTosHHOW cocraBisronieil. HemaeanpHocTh ckaHepa.
[ymbl annapatypsl. HectabmiibHOCTh KOHTaKTa 30HA-00pasel. LLlyMbl, cBsS3aHHBIE C BHEIIHUMU
BUOpanusiMU. BpIuMTaHuE TOCTOSHHOTO HAKJIOHA. YCTpaHEHHE HCKa)XEHUH, CBA3aHHBIX C
HeuJeanbHOCThIO ckaHepa. PuibTtpanus C3M  u3zobpaxkenuil. MeauanHas QuiIbTpanus.
Ycepennenue no crpokam. Oypee - punsrpanust C3M u3obpakeHuil. MeToabl BOCCTaHOBIICHUS
noepxHocTu 1o ee C3M mn3obpaxenuto. Meron unciaeHHON JnekoHBomouuu. KamuOpoBka u
omnpenenenue Gopmbl paboueit yacTu 30H10B. TeCTOBbIE CTPYKTYPHI.

11. 3oH10Bast HAHOTEXHOJIOT M

dusnko-xumuueckue  dpdexkTel B 30HAOBOM  HaHOTexHoJoruu. KoHTakTHOE
dbopMupoBaHUe HaHoOpenbepa TOBEPXHOCTH NOJJIOKEK. beckoHTakTHOE QopMupoBaHUE
HaHopebe(a MOBEPXHOCTH MOJUIOKEK. MEXdIEKTPOIHBIH MacCONEepeHOC C HAaHOMETPOBBIM
pazpemieHueM. Moaudukaus CBOWCTB Cpelbl B 3a30pe MeXAy MNPOBOJALIIMM 30HIOM U
noanoxkkoi. JlokanpHOE aHOAHOE OKuciIeHHe. M3ydeHne HaHOpa3MEpHBIX CTPYKTyp Ha
MOBEPXHOCTU TPEXMEPHBIX MaKpOOOBEKTOB. MHOIONPOXOIHbIE CKAaHUPYIOLIUE 30HIOBbBIE
METOJMKH B 33/1a4aX HAHOTEXHOJIOTHH.

12. DneKTPOHHBIIi 30H/1, B3aHMO/IeliCTBHE JIEKTPOHHOTO 30H/IA C BENIeCTBOM



dopmupoBaHuE 3EKTPOHHOTO 30H1a. Pa3pemaronias CiocOOHOCTh 3JIEKTPOHHOTO 30H/A.
['myOuHa pe3KocTH. DIEKTPOHHBIE MArHUTHBIE W DIEKTPOCTAaTHYeCKhe JHH3BL JledekTsl
JNEKTPOHHBIX JHUH3. [NyOWHa TNPOHMKHOBEHMSI JJIEKTPOHOB TBEpJAOE Teno. Buisl
B3aUMOJICHCTBUS 3JEKTPOHOB C TBepAbIM TenoM. OOpa3oBaHME BTOPHUYHBIX AIIEKTPOHOB.
OOpatHO oOTpakeHHble 3eKTpoHBL. (OOpa3oBaHHEe XapaKTEPUCTHUUYECKOTO PEHTTEHOBCKOTO
U3ITy4YEHUS.

5. TPYJOEMKOCTb JUCHUIIJINHBI
OO6mmast TpyA0EMKOCTh AUCIUILIMHEL: 4 3aUeTHBIC ¢AUHUIIbI, 144 Jaca.
®dopma MPOMEKYTOUHOU aTTECTAIlMU: dK3aMeH (4 cemecTp)



Annomavusn pabouei npozpammol
oucyunaunst Hccnedosanue mennoevix c60iiche meepovix meji npu HU3KUX

memnepamypax

1. IEJIb U 3AZJAYM OCBOEHUS YYEBHOM JUCIUILIMHBI

Hean:
o B OOyYeHHMH CTYJCHTOB OCHOBAaM TEOPETHUYECKMX W DSKCICPUMEHTAIBHBIX METOI0B
UCCIICIOBAaHMS TEIUIOBBIX CBOMCTB BEIIECTB MPU HU3KUX TEMIIEpaTypax;
. B  COJCHCTBUM  CTAaHOBIICHHIO TNPO(ECCHOHANBHON  KOMIETEHTHOCTH  OyIyIIuX

CriIcnuajncTrosB, H€O6XOIII/IMOI71 JJIs1 TIOBBIIICHW S Ka4C€CTBA U oOecneucHus HCO6XOI[I/IMOI‘O YPOBHA
IIPOBEACHUA I/ICCJ'ICIIOBaHI/Iﬁ B HauoOoee AKTYyaJIbHBIX obnacTIx COBPEMECHHOI'O
MaTCpraJIOBCACHUAA.

3apaun:
. (hopMHPOBaHHE y MATUCTPOB HAYYHOTO MPEICTABICHHS O TCOPUH HCCIICTIOBAHUMN;
o O3HAKOMJICHHC C COBpCMCHHBIMI/I TCHACHIUSIMHU pa331/1T1/151 (1)I/I3I/IKI/I %1 H€O6XOIII/IMOCTBIO yqua

UX BJIMSTHUS Ha BBIOOP TEMATHKH UCCIIEI0OBAHUM B YHUBEPCUTETCKUX YCIOBUSX;

o o0y4yeHHEe TEOPETUYECKUM OCHOBAaM aHajM3a SKCIEPUMEHTAJIbHOIO MaTepuana ¢ y4eToM
MOCIEAHUX JOCTH)KEHUN TEOPETUUECKON U SKCIIEPUMEHTAILHON (PU3UKH;

o pPacCMOTPEHHE XapaKTEPHBIX OCOOEHHOCTEH METOAOB, SKCIEPUMEHTAIBLHOTO HAayYHOI'O
000py/IOBaHUS, TEXHUKH TIPOBEJECHHUS HHU3KOTEMIIEPATYpHOIO HKCIEPUMEHTa B YCIOBHUSX
00pa30BaTeNbHbIX U HAYYHBIX YUPEXKICHUH;

o (dbopMHpOBaHKE HABBIKOB MCIIOJIIB30BAHUS M3MEPUTEIBHON amIaparypbl, BEIYUCIATEIEHON
TEXHMKH IPU IPOBEICHUH SKCIIEPUMEHTA U aHAJIU3€E €r0 PE3yJIbTaTOB;

o NpUOOpEeTeHHe TMPaKTHYECKOTO OMNbITa IPOBEACHUS HUCCIENIO0BaHWM, HauuHas OT
MOCTAaHOBKHM 33J]au M 3aKaHYMBasl MOJATOTOBKON MyOIMKAIUH.

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII
JlucuumirHa OTHOCHTCS 4YacTH, (pOpMHUpYeMOH ydacTHUKaMH OOpa30BaTENIbHBIX OTHOIIECHUI.

JucuuniuHa BXOAUT B MOAYNb «Du3HKa KOHIEHCHPOBAHHOTO COCTOSIHHSI BEIIECTBAY, SBISETCS
o0s13aTenbHOM B 3 cemecTpe

HSyLIeHI/IC JAUCHUIIIIMHBI OIMUPACTCA HA 3HAHUA O6y‘laI-OH_[I/IXCSI, MOJIYUCHHBIC B XO/€
OCBOCHU JUCIUIIIINH dusuka KOHACHCHUPOBAHHBIX CPEA

3. IJIIAHUPYEMBIE PE3YJBbTATbHI OBYUYEHNSI IO JUCHHATIJIMHE

Komnemenuuu odyuarowezocsa, ghopmupyemoie 6 pezyivmame 0C60€HUA OUCUUNTUHBL
YK-1 CnocobGeH OCyImIeCTBISITh KPUTHYECKHA aHalu3 MpPOOJEMHBIX CUTyallMii Ha OCHOBE
CHCTEMHOTO TTOX0/a, BHIPA0aThIBaTh CTPATETHIO JIEHCTBUIMA
[TK-2 Cnioco0eH MCmoib30BaTh COBPEMEHHBIE METOIBI MPU PEIISHUH MPO(heCcCHOHANBHBIX 3a/1a4
B TOM YHCJIE C UCIIOJIb30BAaHUEM COBPEMEHHOM anmaparypsl 1 HHPOPMAITMOHHBIX TEXHOJIOTHUM
[TIK-3 Croco0GeH onTUMHU3UPOBATH CYMIECTBYIOIINE METOJAMKU WCCIEIOBAHMS U aJanTHPOBATh
WX JIJIs1 UCCTIEIOBAHMS CBOMCTB HOBBIX (DYHKITMOHAJIBHBIX MaTepUaiOB

B pe3yabrare u3y4yeHusi AMCUUIIMHBI 00YYAKOLIUICS JOJIZKEH::

3HATD:
- Kax BBISBIATH MPOOJIEMHYIO CUTYAIIMIO B MPOIECCE aHaIu3a MPoOIeMbl, ONPEENATh 3Talbl €€
pa3peleHus C y4eTOM BapHaTHBHBIX KOHTEKCTOB;



- Kak paccmarpuBath, mnpeasaratb U OOOCHOBBIBAaTb BO3MOXKHBIE BApUAHTBl PELICHUS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOI'O TMOJXOJa, OLEHUBAas HMX JOCTOMHCTBA U
HEJOCTATKU;

- Kak mpennarate cpeicTBa u METOABI HMCCIIEAOBaHUS (M3 HaOOpa MMEIOLIUXCS) IS peIIeHUs
MOCTaBJICHHBIX 3a71a4 B pamkax npukiaaabix HUP u HUOKP;

- Kak mpoBoauTh uccienoBaHue CBOWCTB MAaTEPUAIOB, MPOAYKIUHA H OOBEKTOB OKPYKAOIICH
Cpenpbl;

- Kak wucnonp3oBaTe COBpEeMEHHYIO ammapaTypy © HH(GOPMAIMOHHBIE TEXHOJOTHH TpH
NPOBEICHUH HAyYHO-UCCIIEI0BATEIBCKUX PAOOT.

- Kak nemoHcTpupoBaTh 3HaHME METOAUK MCCIEIOBAaHMS BEUIECTB B TOM YHUCIE HOBBIX
(YHKIIMOHATBHBIX MAaTEPUAIIOB;

- Kak BbIpabaThiBaTh CTpaTeruio MOMCKa METOAOB aHANIM3a U aJaNTallid M3BECTHBIX METOAMK
JUISL UCCIIEIOBAaHHS CBOMCTB BBIOPAHHBIX OOBEKTOB;

- Kak npuMeHATP Ha MpakTUKE  CYIIECTBYIOIIME  METOAMKH MCCIEIO0BAHUS CBOWCTB
MaTepUajoB U BEIIECTB B TOM YHUCIIC U HOBBIX (DYHKIMOHAIBHBIX MaTEPHAJIOB;

YMETb:
- BoisBiATE 1poOJIEMHYIO CHUTYallMIO B MpOLIECCe aHalu3a MpoOJeMbl, ONpeneNsTh 3Tamnbl e
paspeleHus ¢ y4eTOM BapUaTUBHBIX KOHTEKCTOB;
- PaccmarpuBaer, npeiiaraeT ¥ 0OOCHOBBIBAET BO3MOXKHBIE BapHaHThl pEIICHUS MPOOIEeMHON
CUTyalluy Ha OCHOBE CHCTEMHOI0O ITOAX0/a, OLIEHNBAsi UX JOCTOMHCTBA U HEIOCTATKH;
- [Ipequyiarate cpenctBa W METOIbl MccieloBaHUA (M3 HaOopa HMEIOIIMXCS) Ul pPELICHUs
NOCTaBJIEHHBIX 3a7a4 B paMmkax npukiaaasix HUP u HUOKP;
- [IpoBoIUTH HCCIEIOBaHUE CBOMCTB MaTepUAIOB, IPOAYKLUU U O0BEKTOB OKPY KAIOLIEH Cpebl;
- Mcnonp30BaTh COBPEMEHHYIO anmapaTypy ¥ WH(GOPMAIMOHHBIE TEXHOJIIOTUH TIPH MPOBEACHUU
HAY4YHO-HMCCIIEI0BATENbCKUX pPaboT;
- JIeMOHCTpUpOBaTh 3HAaHME METOJMK HCCIENOBaHUSA BEIIECTB B TOM 4YMCIE HOBBIX
(GYHKLIHMOHATIBHBIX MaTEpPHAJIOB;
- BripabaTbiBaTh cTpaTeryuio moMcka METOJIOB aHalIM3a M aJanTallii U3BECTHBIX METOAMK IS
UCCIIEIOBaHMsI CBOMCTB BEIOPAHHBIX OOBEKTOB;
- [IpuMeHATh Ha NIPAaKTHKE CYLIECTBYIOIIME METOJMKU UCCIEIOBAaHUS CBOWCTB MaTEpUaIOB U
BEIIECTB B TOM YUCJIE€ U HOBBIX (DYHKIMOHAJIBHBIX MaTepUAIOB.

BJIAJETh:
- HaBbikaMu BbIsIBIEHUS NTPOOJIEMHOM CUTYyalluH B Mpoliecce aHalln3a MpoOJIeMbl, OIPEIeIeHUs
JTANoOB €€ pa3pelleHus ¢ y4eTOM BApUATUBHBIX KOHTEKCTOB;

- HaBbikamMu paccmoTpeHusi, TpeioKeHust 1 000CHOBAHUS BO3MOKHBIX BAPUAHTOB PELICHMS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOI'O IOJXO/a, OLIEHUBAas MX JOCTOMHCTBA U
HEJIOCTATKU;

- HaBbikamMu TpesIo’KeHHsI CPEeICTB M METOJOB HccieloBaHus (M3 Habopa MMERoIuXcs) A
pelIeHts TOCTAaBJIEHHBIX 3aJa4 B pamkax npukiaaasix HUP u HUOKP;

- HaBbikamu mnpoBeneHHs] HCCIENOBaHMUA CBONCTB MaTepHUaioB, MPOAYKUUH U OOBEKTOB
OKPY’KaIOILEH Cpebl;

- HaBblkamM# MCHIOSIB30BaHUSI COBPEMEHHOM ammaparypbl 1 HHPOPMAIIMOHHBIX TEXHOJIOTHH MPHU
IPOBEICHUH HAayYHO-UCCIIEI0BATEIbCKUX PadoT;

- HaBpikamMu J1e€MOHCTpaluy 3HAHWM METOIMK HCCIEJIOBAHMS BEIIECTB B TOM YHCIIE HOBBIX
(YHKIMOHATIBHBIX MaTEpPHAJIOB;

- HaBblkamu BBIpaOOTKH CTpaTerny MOMCKa METO/I0B aHAINM3a U aalTallii U3BECTHBIX METOIUK
JUISL UCCIIEIOBaHMSI CBOMCTB BBIOPAHHBIX OOBEKTOB;

- HaBpikamMu nprMeHEHUs Ha NMPAKTUKE CYIIECTBYIOIIMX METOJUK HCCIIEIOBAHUS CBOMCTB
MaTepuajoB U BEIIECTB B TOM YHUCJI€ U HOBBIX (DYHKIIMOHAJIBHBIX MaTEPHUAJIOB.



4. COJIEP’KAHME YUYEFHOM JIUCIUTLIMHBI

Tema Nel. OcHOBHbBIE IOHSATHUS U OTIPeeIeHUs

Onpenenenue ynaenbHOW TemIOoeMKOCTH. Enuuunel wnsmepenus. TepmoauHamuueckue
cooTHomieHus1. BHyTpeHHsst sHeprus. PaGora. DuTporms. DHramenus. CBOOOJHAs SHEPTHS.
VYpaBuenus cocrostuua. CootnomeHuss MakcBemna. M300apHast U M30XOpHAs TEIIOEMKOCTH.
Ca3p mexay Cp u Cy. M3oTepmuueckas cxumaeMocTb. CooTHoumeHue Jlnnnemana. Mertonabl
U3MEPEHUS TEINIOEMKOCTU TBEPJIBIX TEII.

Tema Ne2. CtaTHCTHYECKHH MOJAX0 K OIIHCAHUIO TEIJIOBLIX CBOJICTB.

MuxkpococTosgHus cuctembl. MakpococtosiHusl. CTaTucTUYECKass CyMMa. BpIpaxeHus s
TEIIOEMKOCTH, SHTPOIIUH, CBOOOTHOM SHEPTUU Yepe3 CTATUCTUUYECKYIO CyMMY.

Tema Ne3. PemieTo4uHasi TeNJI0EMKOCTb.

Teopema 0 paBHOpacHpeaeeHUH dHEPruu Mo cTeneHsM cBoboxabl. Kiaccuyeckas teopust
Ter10eMKocTH. 3akoH [rononra u IItu. KBanToBas teopus terioemMkocTy DiHIITEHHA. Teopus
Heb6as. Orpanndenus nedaeBckor monenu. DddekTuBHas aedaeBckas Temneparypa. BoaHsr B
nepuoanyueckon crpykrype. Mogenbs bopna-Kapmana. OnTuyeckas W akyCTHYeCKas BETBU
dononnoro cnektpa. Temmneparypa Jlebas u npyrue cBoiicTBa TBEpBIX TEN: yIPyTrue CBOKWCTBA,
AIIEKTPOCONPOTUBIIEHUE, TEIUIOBOE  paCIIMPEHHE, pPACCESHUE PEHTICHOBCKUX  JIy4deH,
TEeMIEpaTypa MIaBJICHUS.

Tema Ned. DieKTpOHHAS TENMJIO0EMKOCTb.

I'a3 cBoOOaHBIX 31eKTpoHOB. Pacmpenenenne @epmu-/upaka. IL10THOCTE 3J€KTPOHHBIX
cocTtosHMi Ha ypoBHE Pepmu. TemneparypHasi 3aBUCUMOCTD TEIJIOEMKOCTH 3JIEKTPOHHOTI'O ra3a.
Omnpenenenue EeKTPOHHON TEINIOEMKOCTH U3 SKCIIEPUMEHTANIBHBIX JaHHBIX.

Tema Ne5. MarHuTHasl TENJI0EMKOCTb.

OcHOBHbBIE THUIIBI MarHeTUKOB: Iua-, napa-, geppo-, aHTU(peppoMarHeTuku. MarauTHoe
ynopsaodeHue  Kak  (as3oBblii  mepexox  2-ro  poxaa. TemnmoeMmkocTh  deppo- U
aHTU(EeppPOMArHETUKOB TIPU HU3KUX TEMIIepaTypax. XapaKTepUCTUKH MAarHUTHOW TMOJICUCTEMBbI
10 IAaHHBIM O HU3KOTEMIIEPAaTypPHOU TEIJI0EMKOCTH.

Tema Ne6. TensnoBoe pacuimpeHue TBepAbIX TeJl.

[Torenuuman Jlenapna-JlkoHca. TemnoBoe paclIMpeHUE KaK pPeE3yibTaT aHrapMOHU3Ma
Koje0aHUM peuieTKu. DKCIEepUMEHTaJIbHblE METOJbl HCCIEIOBAaHUS TEIUIOBOTO PaCIIWPEHHUS:
JTUIATOMETPUYECKHE METOJIbI, ONTUYECKHE METOJbl, PEHTT€HOBCKHUE METOMbl. DIEKTPOHHBIMH,
peUIeTOYHbIN, MATHUTHBINA BKJIAJIBI B TEIUIOBOE PACIIMPEHUE TBEPIBIX TEI.

5. TPYJOEMKOCTbHb JUCIHHUIIJINHBI
OO0r1ast TpyI0EMKOCTD AUCIUILIMHBL: 4 3a4€THBIC equHuIlbl, 144 daca.
dopma MPOMEKYTOTHOM aTTecTaliu: dk3aMeH (3 cemecTp)



Annomayun padoueii npozpammol
oucyunaunvt Hccnedosanue menyiogwvix ceoiicme meepovix me

1. IEJIb U 3AJAYM OCBOEHUS YUYEBHOM TUCIUIITAHBI

Mean:
° B O6y‘IGHI/II/I CTYACHTOB OCHOBaM TCOPCTUYCCKUX W OSKCICPUMCHTAJIBHBIX MCETOA0B
MCCJICIOBAHMS TETUIOBBIX CBOMCTB BEIICCTB IIPH HU3KUX TEMIIEpaTypax;
. B COJCWCTBHM CTaHOBJICHHIO TNPO(ECCHOHATBLHON  KOMIIETEHTHOCTH  OyayIIux

CrIcnuajmcTrosB, H€O6XOIII/IMOI71 JJIs1 TIOBBIIICHW A Ka4C€CTBA U obecneucHus HCO6XOI[I/IMOI‘O YPOBHA
IIPOBEACHUA I/ICCJ'ICIIOBaHI/Iﬁ B HauoOoee AKTYyaJIbHBIX obnacTIx COBPEMEHHOTI'O
MaTCpraJIOBCACHUAA.

3agauu:
° (hopMHPOBaHHE y MATUCTPOB HAYYHOTO MPEICTABICHHS O TCOPUH HCCIICTOBAHUMN;
. 03HAKOMJICHHE C COBPEMCHHBIMH TECHACHIIUSAMH Pa3BUTHs (DU3MKH U HEOOXOIUMOCTBIO ydeTa
HUX BIIUSHUA HA BI)I60p TEMATHUKHU I/ICCJIGIIOBaHI/Iﬁ B YHI/IBCpCI/ITeTCKI/IX YCJ'IOBI/UIX;
° oOydeHre TCOPETHYECKUM OCHOBaM aHAJIM3a SKCIICPUMEHTAILHOTO MaTepHalia C Yy4eTOM
MOCIICAHUX JOCTHYKCHUH TCOPETHUECKON M SKCIIEPUMEHTAIbHON (PU3UKH;
. PacCMOTPEHHME XapaKTEPHBIX OCOOCHHOCTEH METOOB, SKCIIEPUMEHTAJILHOTO HAyYHOI'O
06OPYZ[OB21HI/I$[, TCXHUKN HpOBeI[eHI/ISI HI/I3KOT€MH€paTypHOFO BKCHepI/IMeHTa B YCJ'IOBI/UIX
00pa30oBaTeIbHBIX U HAYYHBIX YUPEIKICHUH;
. (hopMHpOBaHKHE HABBIKOB MCIIOJb30BAHUS M3MEPUTEIIBHOM almapaTypbl, BEIYHCINTEIBHON
TCXHUKN HpI/I HpOBeI[eHI/II/I BKCHCpI/IMeHTa 1 aHAJIN3€ €1ro pe3y.HI>TaTOB;
° npuOOpEeTeHHEe TPAKTHYECKOTO OIbBITa IPOBEACHUS HUCCICNOBAaHHMA, HAuWHAs OT
MOCTAHOBKH 33JIa4M U 3aKaHUMBas MOATOTOBKOM MyOIHKAIIIH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JucuumnimHa OTHOCHUTCS 4YacTH, (opMHupyeMOl ydyaCTHHUKaMU OOpa30BaTEIbHBIX OTHOLICHH.

I[I/ICHI/IHJ'II/IHa BXOAWUT B MOAYJIb «DPuznka KOHACHCHUPOBAHHOI'O0 COCTOAHUA BCIICCTBA», ABJIACTCA
o0s13aTenbHOM B 3 cemecTpe

I/I3y‘~IeHI/I€ JUCHUIIJIMHBI OIMMUPACTCA Ha 3HAHUA o6yqa}01u14xcn, MOJIYUYCHHBIC B XO/€
OCBOCHUA NJUCIUIIIINH duzuka KOHACHCUPOBAHHLIX CPEL

3. INIAHUPYEMBIE PE3YJIbTATbHI OBYYEHUS 110 JUCIHUIIJIMHE

Komnemenyuu ooyuarowezocs, popmupyemoie 6 pe3yivmame 0C60eHUs OUCUUNIUHDL
VYK-1 Cnoco0OeH oOCymecTBISITh KPUTHYECKHHM aHalu3 MpOoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO AEUCTBHI
[TK-2 CriocoGeH HCIoib30BaTh COBPEMEHHBIE METOBI IPH PEIIeHUH MPO(heCcCHOHANBHBIX 33a1a4
B TOM YHCJIE C UCIOJIB30BAaHUEM COBPEMEHHOM amnmaparypbl 1 HHPOPMAIIMOHHBIX TEXHOJIOTUH
[T1K-3 CriocoOeH OnTHMH3UPOBATH CYMIESCTBYIOIINE METOJIUKU WCCIICOBAHHS W aTalTHPOBAThH
UX ISl UCCTIeIOBaHUS CBOWCTB HOBBIX (DYHKLIMOHAIBHBIX MaTepHUajoB

B pesyabTate n3yuyeHHs JMCHUIIIMHBI 00YYAIOIIMICS H0JIKEeH:

3HATbD:
- Kak BBIIBIATD Hp06HeMHYIO CUTyalluIO B IIPOLCCCC aHAJIN3a HpO6JIeMBI, OIPCACIIATHL 3TAaIlbL et
pa3peumieHusa ¢ y4€TOM BapuaTUBHBIX KOHTCKCTOB,



- Kak paccmarpuBath, mnpeasaratb U OOOCHOBBIBAaTH BO3MOXKHBIE BapUaHThl PELLCHUS
npoOJIEeMHON CHUTyallud Ha OCHOBE CHCTEMHOTO TIIOAXOJAa, OIICHHBAs WX JIOCTOMHCTBA U
HEJOCTATKU;

- Kak mpennarate cpeicTBa u METOABI HMCCIIEAOBaHUS (M3 HaOOpa MMEIOLIUXCS) IS peIIeHUs
MOCTaBJICHHBIX 3a7a4 B pamkax npukiaaabix HUP u HUOKP;

- Kak nmpoBoauTth uccieoBaHue CBOMCTB MaTepHUANIOB, MPOAYKIUU U OOBEKTOB OKpYXKarollen
Cpenpbl;

- Kak wucnonp3oBaTh COBPEMEHHYIO ammaparypy W HWH(OpPMAlMOHHBIE TEXHOJOTHU IPH
MPOBEJICHUN HAYYHO-UCCIIEA0BATEIHCKUX PAOOT.

- Kak neMoHCTpHpoBaTh 3HaHUE METOIMK UCCIIEI0BAHMS BEIIECTB B TOM UHCIIE€ HOBBIX

(YHKIMOHATBHBIX M

aTepuallos;

- Kak BbIpabaThIBaTh CTpaTEruio IMOMCKAa METOAOB aHAIM3a U aJalTallid M3BECTHBIX METOAMK
JUIsL UCCIIEIOBaHMsI CBOMCTB BBIOPAHHBIX OOBEKTOB;

- Kak npuMeHATP Ha IpakTUKE  CYIIECTBYIOIIME  METOAMKH MCCIENOBaHUS CBOMCTB
MaTepuasoB U BEIIECTB B TOM YUCJIE U HOBBIX (DYHKIIMOHAJIBHBIX MaTePUAIOB;

YMEThb:
- BeisiBsiTE MpOOJIEMHYIO CHUTYyaIlMI0 B MPOIECCe aHaIU3a MPOOJIEMBI, ONMPEAEATh ATamnbl €&
pa3penieHus ¢ yueToM BapUaTUBHBIX KOHTEKCTOB;
- PaccmarpuBaer, mpemiaraeT ' 00OCHOBBIBAET BO3MOKHBIC BApUAHTHI PEHICHHUS MPOOIESMHON
CUTyalluu Ha OCHOBE CHUCTEMHOI0 MTOAX0/a, OLIEHNUBAsi UX JOCTOUHCTBA U HEJIOCTATKU;
- [Ipenymarate cpeactBa W METOABI HCCIAeAOBaHUS (M3 HAOOpa HMMEIOLIUXCS) IS pelIeHUs
MOCTaBJICHHBIX 3a7a4 B pamkax npukiaaabix HUP u HUOKP;
- [IpoBoUTH HCCE0BaHNE CBOMCTB MaTepUaIOB, MPOLYKLIUU U OOBEKTOB OKPYKAIOLIEH cpe/ibl;
- Ucnonb3oBaTh COBPEMEHHYIO anmnapatypy U MHGOPMalMOHHBIE TEXHOJIOTUHU MPU MPOBEICHUH
Hay4HO-UCCIIEI0BATEILCKUX PadoT;
- JleMOHCTpUpOBaTh 3HAHWE METOAUK HCCIECIOBAHUS BEIIECTB B TOM YHUCJIE HOBBIX
(yHKIIMOHATBHBIX MaTEPUAJIOB;
- BripabaTbiBaTh CTpaTeryuio MoHMcKa METOJIOB aHAIM3a W aJanTallii U3BECTHBIX METOAMK IS
MCCJIEIOBaHMSI CBOMCTB BHIOPaHHBIX OOBEKTOB;
- [IpuMeHATh Ha PAKTUKE CYUIECTBYIOIIME METOJAUKHU MCCIEI0BAHUS CBOWCTB MaTEPUAIIOB U
BEILIECTB B TOM YHCJI€ U HOBBIX (DYHKIITMOHATBHBIX MaTEPHAJIOB.

BJIAJETh:
- HaBbikaMu BbIsIBIIEHUS NTPOOJIEMHOM CUTYyalluH B Mpoliecce aHalln3a MpoOJIeMbl, OIPEIeICHUs
ATAIoB €€ pa3pelIeHNs] C yYeTOM BapUaTUBHBIX KOHTEKCTOB;

- HaBbikamMu paccMoTpeHusi, TpeyioxKeHUsI 1 000CHOBAHMSI BO3MOKHBIX BAPUAHTOB PELICHUS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOI'O IOJXO/a, OLIEHUBAas MX JOCTOMHCTBA U
HEJIOCTATKU;

- HaBbikamMu TpesIO’KeHHsI CPEeICTB M METOJOB HccienoBaHus (M3 Habopa MMEIoIuXcs) A
pelIeHUs TOCTABJIEHHBIX 3a1a4 B paMmkax npukiaaasix HAP u HUOKP;

- HaBbikamu mnpoBeneHHs] HCCIENOBaHMUA CBONCTB MaTepHUaioB, MPOAYKUUMH U OOBEKTOB
OKPYXaIoIIei Cpebl;

- HaBbIkamMu MCTIOJIB30BaHMSI COBPEMEHHOM anmapaTypbl U HH(QOPMAIIMOHHBIX TEXHOJIOTUHU TPH
MIPOBEJICHNH Hay4YHO-HCCIIEA0BATEIbCKUX paboT;

- HaBblkamMu JeMOHCTpanMM 3HaHWM METOAMK HMCCIIEOBAHMS BEIIECTB B TOM 4YHCIE HOBBIX
(GYHKIIMOHAJIBHBIX MaTepUAIOB;

- HaBbikamu BbIpaOOTKH CTpaTeruy MOoMCcKa METOJIOB aHaIM3a U aJalTallii U3BECTHBIX METOINK
JUISI ICCJIEIOBAHUSI CBOMCTB BHIOPAHHBIX OOBEKTOB;

- HaBblkamMu NpuUMEHEHUs1 Ha NPAKTUKE CYIIECTBYIOIIUX METOAMK HCCIEAOBaHUS CBOWCTB
MaTepHaJIOB U BEILIECTB B TOM YKCJI€ U HOBBIX (DYHKIIMOHAJIBHBIX MaTEPUAJIOB.



4. COJIEP’KAHME YUYEFHOM JIUCIUTLIMHBI

Tema Nel. OcHOBHbBIE IOHSATHUS U OTIPeeIeHUs

Ormpenenenue yAeIbHOW TEIJIOEMKOCTH. Eaunuibl usmepenus. TepMoauHaMuUyecKue
cooTHomieHus1. BHyTpeHHsst sHeprus. PaGora. DuTporms. DHramenus. CBOOOJHAs SHEPTHS.
VYpaBuenus cocrostuug. CootnHomenust MaxkcBemta. M300apHasi U M30XOpHasi TEIIOEMKOCTH.
Ca3p mexny Cp u Cy. M3orepmuueckas cxumaeMocTb. CooTHomeHue Jlunnemana. Merozsl
MU3MEPEHHUS TETIOEMKOCTU TBEPBIX TEl.

Tema Ne2. CtaTHCTHYECKHH MOJAX0 K OIIHCAHUIO TEIJIOBLIX CBOJICTB.

MuxkpococTosgHus cuctembl. MakpococtosiHusl. CtaTucThueckas cymma. BuipaskeHus amns
TEIIOEMKOCTH, SHTPOIIUH, CBOOOTHOM SHEPTUU Yepe3 CTATUCTUUYECKYIO CyMMY.

Tema Ne3. PemieTo4uHasi TeNJI0EMKOCTb.

Teopema 0 paBHOpacHpeeNeHUH HEPruu Mo cTerneHsM cBobozasl. Kiaccuueckas teopus
TeroeMKocTH. 3akoH rononra u IItu. KBanToBast Teopus teroeMkocTd DiHITeHA. Teopus
Heb6as. Orpanndenus nedaeBckor monenu. DddekTuBHas aedaeBckas Temneparypa. BoaHsr B
nepuoanyueckon crpykrype. Mogenbs bopna-Kapmana. OnTuyeckas W akyCTHYeCKas BETBU
dononnoro cnekrpa. Temmneparypa Jlebas u npyrue cBoiicTBa TBEpbIX TeJ: YIPYTrHe CBOWCTBA,
AJNIEKTPOCOINIPOTUBIICHHE, TEIUIOBOE  PACIIMPEHUE, PACCESIHUE  PEHTTEHOBCKUX  JIy4YeH,
TeMIlepaTypa IIaBJICHUsI.

Tema Ned. DieKTpOHHAS TENMJIO0EMKOCTb.

I'a3 cBoOOaHBIX 31eKTpoHOB. Pacmpenenenne @epmu-/upaka. IL10THOCTE 3J€KTPOHHBIX
cocTtossHM Ha ypoBHe Pepmu. TemneparypHasi 3aBUCUMOCTD TEIJIOEMKOCTH 3JIEKTPOHHOTI'O ra3a.
Ornpezenienne 3IEKTPOHHOM TETNTIOEMKOCTH U3 SKCIIEPUMEHTAIIBHBIX IAHHBIX.

Tema Ne5. MarHuTHasl TENJI0EMKOCTb.

OcHOBHbBIE THUIIBI MarHeTUKOB: Iua-, napa-, geppo-, aHTUGeppoMarHeTuku. MarHuTHoe
ynopsgodeHne  Kak  (as3oBblii  mepexox  2-ro  poaa. TemnmoeMmkocTh  deppo- U
aHTU(EeppPOMArHETUKOB TIPU HU3KUX TEMIIepaTypax. XapaKTepUCTUKH MAarHUTHOW TMOJICUCTEMBbI
10 IAaHHBIM O HU3KOTEMIIEPAaTypPHOU TEIJI0EMKOCTH.

Tema Ne6. TensoBoe pacuimpeHue TBepAbIX TeJl.

[Torenuman Jlenapna-Jl>koHca. TemuoBoe paclIMpeHUE KaK pPeE3yibTaT aHTapMOHU3Ma
KOJIeOaHU pelIeTKH. DKCIEPUMEHTAIbHBIE METO/bl MCCIEAOBAHUS TEIUIOBOTO PACHIUPEHUS:
JTUIATOMETPUYECKHE METOJIbI, ONTUYECKHE METOJbl, PEHTT€HOBCKHUE METOMbl. DIEKTPOHHBIMH,
peUIeTOYHbIN, MATHUTHBINA BKJIA/IBI B TEIJIOBOE PACIIMPEHHUE TBEP/IBIX TEJ.

5. TPYJOEMKOCTbHb JUCIHHUIIJINHBI
OO0r1ast TpyI0EMKOCTD AUCIUILIMHBL: 4 3a4€THBIC equHuIlbl, 144 daca.
dopma MPOMEKYTOTHOM aTTecTaliu: dk3aMeH (3 cemecTp)



Annomayusn padoueii npozpammol
oucyunaunvt Hccnedosanue HAaHOCMPYKMYPUPOBAHHBIX ORMUYUECKUX

mamepuailos

1. LEJb U 3AJIAYM OCBOEHHUSI YYEBHOM JUCIHUTLINHbBI
Hean:
lenpro ocBOEHUS AMCHUIUIMHBI HaHOCTPYKTYpUpOBAHHBIE ONTHYECKHUE MaTEPHUAIIBI
aBisercss ¢GopMupoBaHue y OOydYalOIIMXCsl KOMIIETEHIMI, OCHOBAaHHBIX Ha YCBOCHUU
COBPCMCHHBIX HpeI[CTaBJIeHI/Iﬁ (0] (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOHMCTBax PA3JIMYHBIX OITHYCCKUX
HAHOMATEpHAaJIOB, a TAaK’K€ O BO3MOXKHOCTU HCIOJB30BaHUS HAHOOOBEKTOB B MEPCIEKTHUBHBIX
00J1aCTSAX MPOMBIIIEHHOCTH.

3agaun:
° M3y4Y€HHE MEPCHEKTUBHBIX METOJIOB MOJIYYEHHUS! HAHOCTPYKTYPUPOBAH- HBIX ONTHUYECKUX
MaTepHaJoB;
° M3yYyeHHE METOJMK HCCIIEOBAaHUS TEMIIEpaTypHBIX 3aBUCHMOCTEH TETUIONPOBOIHOCTH,

TGHHOéMKOCTI/I, TCIIJIOBOI'O paCIMPEHUS OIITUYCCKUX HAHOCTPYKTYP,
o (I)OpMI/IpOBaHI/Ie COBPCMCHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ O BO3MOXKHOCTAX  HCIIOJb30BaHUA
ONTHUYCCKUX HAHOMATCPUAJIOB B PA3JIMIHBIX o01acTsX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlucuuruiiHa OTHOCHTCS 4YacTH, (OpPMHUPYEeMOW y4acTHUKaMHU OOpa30BaTEbHBIX OTHOIICHHI.

I[I/ICLII/IHJII/IHB, BXOOUT B MOAYJIb «DPuznka KOHACHCHUPOBAHHOI'O0 COCTOAHUA BCIICCTBA», ABJIACTCA
o0s13aTenbHOM B 4 cemecTpe

I/ISy‘-IGHI/Ie JUCHUIINIMHBI OIMUPACTCA HaA 3HAHUA o6yqa}01u1/1xcs[, IMMOJIYUYCHHBIC B XO/€
OCBOCHUA NJUCIUIIIINH duzuka KOHACHCUPOBAHHBIX CPE

3. INTAHUPYEMBIE PE3YJbTATbHI OBYUYEHUS 1O AUCHUIIJINHE

Komnemenyuu odyuaiowezoca, popmupyemoie ¢ pezyivmame 0C60CHUA OUCYUNTIUHBL
YK-1 CnocoGeH ocymecTBIsATh KPUTHYECKHM aHanu3 NpoOJeMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOTI'0 I10/IX0/1a, BhIpabaThIBaTh CTPATETUIO JEHCTBUI
[1K-2 CnocoGeH HcIoib30BaTh COBPEMEHHBIE METOABI IPU PEIIEHUH MPO(ECCHOHATBHBIX 33134
B TOM YHCJIE C UCIIOJIb30BaHUEM COBPEMEHHOM anmnapaTypbl U THPOPMAIIMOHHBIX TEXHOJIOTHM
[1K-3 CnocobGeH ONTUMHU3UPOBATH CYLIECTBYIOIINE METOAMKH MCCIEIOBaHUS U aJalTHPOBATh
UX JUIsl UCCTIEI0BAHUS CBOMCTB HOBBIX (DYHKI[MOHAIbHBIX MaTEPHAIOB

B pe3yjbTaTe H3y4CeHUusl TUCHUIIJTHHBI oﬁyqaloumif[csn JOJIZKCH:

3HATD:
- Kak BBIABIATH MPOOJIEMHYIO CUTYAIMIO B MPOLIECCE aHAIM3a MTPOOJIEMBbI, ONPEAEIIATh 3Talbl €€
pa3pelnieHus ¢ y4eTOM BapUaTUBHBIX KOHTEKCTOB;
- Kak paccmarpuBarh, mnpemiaratb W OOOCHOBBIBaTb BO3MOXKHBIE BApUAHTBI PELICHUS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOI'O TMOJXO/a, OLIEHUBAas MX JOCTOMHCTBA U
HEJIOCTATKU;
- Kak mpennarath cpeicTBa M METOABI HUCCIIEAOBaHUS (M3 HaOOpa UMEIOLIUXCs) U PeLIeHUs
IIOCTaBJIEHHBIX 3a/1a4 B pamkax npukiaaasix HUP n HUOKP;
- Kak mpoBoauTh mccienoBaHue CBOMCTB MaTepUANIOB, MPOAYKLHUU U OOBEKTOB OKpYXKarolen
Cpenbl;
- Kak wucnonp3oBaTh COBpEeMEHHYIO ammapaTypy M HMH(OPMAIMOHHBIE TEXHOJOTHH MpHU
IIPOBE/IEHUH HAayYHO-UCCIIE0BATEIbCKUX PadoT;



- Kax nmemoHCTpHpoBaTh 3HAHHE METOAWK HCCIEIOBAHHMSA BEIIECTB B TOM YHCIE HOBBIX
(YHKIMOHATIBHBIX MAaTEPHAJIOB;

- Kak BrIpabaTeiBaTh CTpaTEerwio MOMCKA METOJOB aHAINM3a M aJaNlTallid M3BECTHBIX METOIMK
JUISL UCCIIIOBAaHMS CBOMCTB BBIOPAHHBIX OOBEKTOB;

- Kak npumeHsTh Ha NpakTHKE  CYNIECTBYIOIIME  METOAMKH HCCIECIOBaHHMS CBOWCTB
MaTepuajoB U BEIIECTB B TOM YHUCJIE U HOBBIX (DYHKIIMOHATIHHBIX MaTEPHAJIOB.

YMETb:
- BoisaBisITh mpoOIEMHYI0 CUTyallMIO B IIpOLECCE aHaiM3a NpOOJIeMbl, ONpENesATh dTambl €&
pa3penieHus ¢ y4eTOM BapUaTUBHBIX KOHTEKCTOB;
- PaccmarpuBaer, npenaraer 1 0OOCHOBBIBA€T BO3MOJKHBIE BapUaHThI PEILEHUs MPOOJIEMHON
CUTyalluy Ha OCHOBE CHUCTEMHOI0O ITOAX0/a, OLEHNUBAsi UX JOCTOUHCTBA U HEIOCTATKH;
- [Ipeyiarats cpencTBa M METOJIbI UCCIIeAOBaHMS (M3 HA0Opa UMEIOLIMXCS) I PELICHUs
IIOCTaBJIEHHBIX 3a7a4 B paMkax npuknagaeix HUP u HUOKP;
- [IpoBonTh HcCeOBaHUE CBOMCTB MaTepHaIOB, IPOAYKLUU U 00BEKTOB OKPY KaIOIIEH Cpebl;
- Ucnonp30BaTh COBPEMEHHYIO anmapaTypy ¥ WH(GOpPMAIMOHHBIE TEXHOJIIOTUH TIPH MPOBEACHUU
HaY4YHO-HMCCIIEI0BATENbCKUX paboT;
- JIleMOHCTpHpOBATh 3HAaHNUE METOIHK MCCIIEIOBAHUS BEIIECTB B TOM YUCJIE HOBBIX
(GYHKLIHMOHAJIBHBIX MaTEpPHAJIOB;
- BoipabatbIBaTh CTpaTeruio MOMCKAa METOJOB aHAIM3a M aJaNTallluyd M3BECTHBIX METOIUK IS
UCCJICIOBaHMsI CBOMCTB BEIOPAHHBIX OOBEKTOB;
- [IpuMeHATh Ha NPAKTUKE CYIIECTBYIOIINE METOJHUKHU MCCIEAOBAHUs CBOWCTB MaTEPUAJIOB U
BEIIECTB B TOM YHCJIE€ U HOBBIX ()YHKIIMOHAJIBHBIX MaTEPUaJOB.

BJIAJIETh:
- HaBpikamu BBIABIICHHS TPOOJIEMHON CHTYallMu B MPOLECCE aHATN3a MPOOJIEMBI, ONPEIeICHUS
9TAIoB €€ Pa3pelICHMs] C yUeTOM BapUaTUBHBIX KOHTEKCTOB;

- HaBpikamMu paccMOTpeHHs, MpeIoKeHNsT 1 00OCHOBAaHHS BO3MOXKHBIX BapHUaHTOB PEIICHUS
npoOJeMHON CHUTyallud Ha OCHOBE CHCTEMHOIO MOJXO/a, OLIEHUBAas MX JOCTOMHCTBA U
HEJOCTATKU;

- HaBbikamMu TpesIo’KeHHsI CPEe/ICTB M METOJOB HccieoBaHMs (M3 Habopa MMeEroIuxcs) A
pelIeHts TOCTaBJIEHHBIX 3a7a4 B pamkax npukiaaabix HUP u HUOKP;

- HaBbikamu ipoBeieHUs MCCIeJOBaHUs CBOMCTB MaTe€pUaioB, MPOIYKIIMUA U OOBEKTOB
OKPYXaIOIIE Cpebl;

- HaBblkamMu MCHIOSIB30BaHUSI COBPEMEHHOM ammaparypbl 1 HHPOPMAIIMOHHBIX TEXHOJIOTUU MpU
IPOBEIEHUH HAayYHO-UCCIIEeI0BaTEIbCKIX PadoT;

- HaBpikamu neMOHCTpanuy 3HaHUM METOJIHK MCCIIEIOBAHUS BEIIECTB B TOM YUCJIE HOBBIX
(YHKIMOHAJIBHBIX MaTEpPHAJIOB;

- HaBblkamu BbIpaOOTKM CTpAaTErHH MOMCKAa METOI0B aHAIN3a U aJlaliTal[ii U3BECTHBIX METOIUK
JUISL UCCIIEIOBaHMsI CBOMCTB BBIOPaHHBIX OOBEKTOB;

- HaBbikamMu nprMeHEHUs Ha MPAKTUKE CYIIECTBYIOUIMX METOJIUK HCCIIECIOBAHUS CBOMCTB
MaTepuasoB U BEIIECTB B TOM YHUCJI€ U HOBBIX (DYHKIIMOHATIBHBIX MaTEPHAIIOB.

4. COJIEP’KAHUE YUYEBHOM JIUCIUTIIMHBI

Tema 1. Begenne. Mcropuueckasi CipaBKa, OCHOBHbIC NOHSITUSE W TEPMHMHOJIOTHS.
Oco0b1e puznyecKkne 1 XUMHYECKHE CBOMCTBA HAHOYACTHIl M HAHO- CTPYKTYPHPOBAHHBIX
MaTepHaioB. 3aBHCHMOCTD CBOMCTB OT pa3Mepa 4acTHI

[Tpenmer usyuenus. Pa3Butne pu3nku HAHOTEXHOJIOTUU KaK Hayku. OCHOBHbBIE MOHATUS U
TEPMHUHOJIOTHUSI.

OcoOble cBOICTBa HAHOOOBEKTOB, OOYCJIOBJIEHHBIE COM3MEPUMOCTBIO HX pPa3MEPOB H
XapakTepHOW JATMHOHN (uznueckux cBoicTB. OcoOble CBOMCTBA HAHOOOBEKTOB, O0YCIOBICHHBIE
OrPOMHOM TMOBEPXHOCTHOM SHEPrueii: MH0Jsi IMOBEPXHOCTH B HaHOMAaTepualiax, BEIWYHMHA
MIOBEPXHOCTHOM D2HEPrMM B HaHoMaTepuanax. lIOBEpXHOCTM M TE€OMETpPHUUYECKHE DPa3MEPHI



KpucTayyioB. [IoBepXHOCTh U TeOMETpUYECKUE pa3MepPbl HAHOOOHEKTOB.

Tema 2. UpeaqbHasi M peajibHasi KPUCTAJUIMYECKHE CTPYKTYPbl HaHOpPa3MepPHBIX
MaTepuaJioB. [loBepxXHOCTHBIE sIBJICHUSI H MesK(pa3HbIe MPOLECChI

CTpyKTypHBIE U 3JEKTPOHHBIE MarM4eckMe 4ucia. 3aBUCUMOCTb IIEPUOJA PELIETKU OT
pa3MepoB HaHoMaTepuaia. JlepekThl KpUcTaNIMYecKol pemeéTKn HaHoOMaTepuanoB. TodeyHbie
nedexTsl B HaHodacTHLax. JIuHeiiHble nedexkTel B HaHOMaTepHaiaX. MMHKpPOMCKaKCHHS
KPUCTAJUIMYECKON PEIETKH.

[ToBepxHOCTh, TpaHulBl, Mopdonorus HaHoMarepuaioB. Jlonsg MOBEpXHOCTH B
HaHOMaTepuayiax. BenuumHa moBepxHOCTHOW sHepruu. [loBepxHOCTHBIN moTeHmuan ['ubOca.
VYpaBHEHUS M XapPaKTEPUCTHKH YCIOBHHA TEPMOJMHAMUYECKOH CTAOMIBHOCTH MexX(a3sHbIX
rpaHUL] B HAHOCUCTEMax. ['paHunbl 3EpeH B HAHO- CTPYKTYMPOBAHHBIX MaTepHaliax.
IToBepxHOCTHOE HaTsDKeHHME. KpaeBoil yron u cuensieHue ¢ noBepxHocTbio. O posu BSI3KOCTH
BOJIbI pY HaHOMAaciITabupoBanuu. [loBepxHocTHOE HaTsKeHHE. D(PPeKT noTOoCa.

Tema 3. ®usnko-xumMmuuyeckue OCHOBbI (OPMHMPOBAHHS HAHOCTPYKTYPHPOBAHHBIX
MaTepHAaJIOB

@opMupoBaHUs HAHOCTPYKTYp IO MEXaHHU3MY «CHHU3Y - BBepX» TepMoanHaMuyecKue
ACMEeKThl TOMOTEHHOTO 3apojblllieo0pa3oBanusi. PacuéT KpUTHYECKOTOo pa3mMepa U M3MEHEHUs
CBOOOJIHOM SHEPTHH 3apOJIbIIIei pa3Hoil (opmbl. TepMOAMHAMUYECKUE ACTIEKTHI T€TEPOTEHHOTO
3apojplieoOpa3oBaHUsl  HA  MOBEPXHOCTHM  KpucTrauia.  KuHETHKa  reTeporeHHOro
3apojsinieoopa3oBanus. DopMupoBaHHe HAHOCTPYKTYP IO MEXaHU3MY «CBEpPXY - BHU3Y.

Tema 4. Tepmoaumnamuka saABJeHMHd B HaHocucremax. KsasupaBHoBecue B
HaHocucTemMax. KnHeTHKa nmponeccoB B HAHOPa3MepPHBIX CHCTEMaxX

Oco0eHHOCTH  TEPMOAMHAMHUYECKUX CBOWCTB HaHocpeA. COOTHOIIEHHE IJIOMAAN
MIOBEPXHOCTH M MAacChl HAHOOOBEKTOB. 3MeHeHHe (a30BBIX paBHOBECHI B HAHOPA3MEPHBIX
cucreMax. YpaBHeHue Jlammaca. VM3MmeHeHue temmeparypsl IUIaBIEHUS B HaHOMarepuaiax.
OcobeHHOCTH TOMMMOP(HBIX TPEBpaAIleHWH B HaHOCHUCTeMax. lI3MeHeHume mpenenoB
PacTBOPUMOCTHU TBEPBIX PACTBOPOB.

3aBUCUMOCTh NApaMeTPOB XUMHUYECKOW KHHETHKH OT pa3MepoB. CKOpOCTb peaxiuu.
3aBUCHUMOCTb CKOPOCTM pEaKUUU OT pa3Mepa 4vacTHll. BiusHue pa3mepa HaHOYACTHI] Ha
TeMIlepaTypy HpoTekaHusi peakiuu. KuHernka OMMOJEKYISIPHOM XUMHUYECKON peakiuu. Poib
nporeccoB nudpdysun. O6pémMHas u noepxHocTHas nuddysus. Kunernueckne oco6eHHOCTH
XUMHYECKHX IPOLECCOB Ha TOBEPXHOCTHM HAHOYACTUL. Y4YeT (QUIyKTyalMid KOHLIEHTpALUM.
TepMoauHaMUYeCKM TMOAXOJA K ONHUCAHWIO BIMSAHMS pa3MEpHbIX (AKTOPOB Ha CIBUT
XUMHYeCcKoro paBHoBecus. llpumep peakuum okxucineHus. KuHeTnueckue mnapaMeTpbl
HU3KOTEMIIEPATYPHOTO OKMCIEHUS HAaHONOPOWIKOB MeTauioB. [loporoBas Temmeparypa.
Kunernka camMoBO3ropaHusi HaHOCTPYKTYpPHBIX MaTepuanoB. Temieparypbl CaMOBO3rOpaHMs,
camoBociuiameHeHusd. [Ipupona karanuza. [lnomane noBepxHoctn HaHoudacTul. KaTtanmsaropsl
Ha OCHOBE IOPUCTBIX MaTE€pPUAJIOB

Tema 5. JnexkTpoHHOE cTpoeHue HaHOYacTH. [loBeeHNE JJIEKTPOHHOM MOJACHCTEMbI B
HaHoMaTepuasax. @du3nyeckne H  XHUMHYECKHE  CBOWCTBA  HEOPraHUYeCKHX
Pa3synopsiio4eHHbIX HAHOCTPYKTYP M KOMIIO3HIIMOHHBIX MaTepPHAJIOB

OcoOEHHOCTH  30HHOW  CTPYKTYpPhl METAJJIOB W  TOJYNPOBOJHWUKOB B  HAHO-
KPUCTAJNTNYECKOM COCTOSTHUHM. KBaHTOBBIE SIMBI, TPOBOJIOKH, TOUKU. D(PPeKThI, 00ycIIOBICHHBIE
pa3MepaMHu M Pa3MEpHOCThI0O HAHOOOBEKTOB: pa3MmepHble 3¢ ¢ekThl. PasmepHOCTh 00BEKTa U
IEKTPOHBI MpoBoauMOcTH. PdepmHu-ra3 M MIOTHOCTh COCTOSHUHI. IloTeHIManbHBIE MBI
Yactuunag nokanm3anusg. CBoiicTBa, 3aBUCAINNE OT INIOTHOCTH COCTOSHHIH. DKCHUTOHHBIE
IIEPEXO0/Ibl B CIEKTpaX HAHOKPH- CTAJUIMYECKMX IOJYNPOBOJHUKOB. l3MeHeHue mupuHbI
3anpen€HHOM 30HbI. OlIEHKA pa3MepOB HAHOYACTHUI] MO CHEKTPAIbHBIM TAHHBIM.

MeTtoapl cHHTE3a pa3ynopsA0YEHHBIX TBEPAOTEIbHBIX CTPYKTYp. MeTo KOMIIaKTUPOBAaHUS
IIPU U3TOTOBJIICHWM HAHOCTPYKTYMPOBAHHOIO CIUIaBa «MeIp - kenezo». llomydenuwe mnpu
OBICTPOM OTBEpJEBaHMM: Ta3oBas aroMmu3auus. [ampBaHMueckuil cmocol. MexaHU3MBbI
pa3pyuieHus] TPaJIUIUOHHBIX MOJIMKPUCTAIIN- YECKUX MaTepuanoB. MexaHHuYecKue CBOWCTBa



HAaHOCTPYKTYPHPOBaHHBIX MaTepranoB. OCHOBHBIE TaPAMETPBI U UX 3aBUCHMOCTb OT Pa3MEpOB.
Hopmanbhelii 1 anoManbHbIM 3ak0H Xoina-Ilerya. HanocTpykTyupOBaHHBIE MHOIOCIOMHBIE
MaTepuaibl. JIEKTPUYECKHUE CBOMCTBA KOMIIO3UIIMOHHBIX MarepuanoB. Ctekna. Meramumdyeckue
HAHOKJIACTEPBI B ONTUYECKUX CTEKIAX. [Iponeccsl norinomennst U paccesiHus B HAHOYACTULIAX.
ITnasmonsl. ITopucteie crekia. IIpuMepsl H3roTOBIEHN HAHOCTPYKTYP Ha HX OCHOBE.

5. TPYJOEMKOCTb JUCIUIIJINHBI
O61ast TpyJ0EMKOCTh JUCIMILUIMHEL: 2 3a9€THBIC SIUHUIIBI, /2 Jaca.
dopma NpoMeKyTOYHON aTTecTaluu: 3aueT (4 cemecTp)



Annomavusn pabouei npozpammol
oucyunaunvl Hccnedosanue onmuueckux Mamepuanos

1. IIEJIb M BAJIAYYA OCBOEHHUS YYEBHOM JIUCIIATIIMHBI
Mean:
Ilenpt0o OCBOEHHs JIUCHUILIMHBI  VccienoBaHWe ONTHYECKMX  MaTEpPHANOB  SIBJISETCS
dbopMupoBaHue y OOy4YarONIMXCsS KOMIICTCHIIMN, OCHOBAHHBIX Ha YCBOCHHUU COBPEMEHHBIX
MIPEACTABICHUH O (PU3HKO-XUMHUYECKUX CBOMCTBAX PA3JIMYHBIX ONTHYCCKUX HAHOMATEpPHAJIOB, a
TakKK€ O BO3MOXKHOCTU HUCIIOJb30BAHHUA HAHO O6’beKTOB B IMCPCHCKTUBHBIX O6JIaCT$IX
MIPOMBIIIICHHOCTH.

3agaun:
® U3yYCHHUE MEPCICKTUBHBIX METOIOB MOJYYCHHS ONITHYECKUX MATEPUAJIOB;
® U3yuyeHUE METOJUK HCCICOBAHUS TEMIIEPATypPHBIX 3aBUCUMOCTEH TEIIONPOBOIHOCTH,
TEIJIOEMKOCTH, TETJIOBOT'O PACIIMPEHUSI ONITUYECKUX HAHOCTPYKTYD;
e (GopMHpOBaHHME COBPEMEHHBIX TIPEICTABICHUM O BO3MOXHOCTSIX  HCIHOJIb30BAHUS
ONTHYECCKUX HAHOMATEPUAJIOB B PA3IMYHBIX 00IACTSIX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlucuuruiiHa OTHOCHTCS 4YacTH, (OpPMHUPYEeMOW y4JacTHUKaMHU OOpa30BaTEbHBIX OTHOIICHHI.

JucuunimHa BXOAUT B MOy b «Du3HKa KOHIEHCHPOBAHHOTO COCTOSIHUSI BEUIECTBAY, SBJISETCS
00s13aTeIbHOM B 4 cemecTpe

I/ISy‘-IGHI/Ie JUCHUIINIMHBI OIMUPACTCA HaA 3HAHHUA o6yqa}01u1/1xcs[, IMOJIYUYCHHBIC B XO/€
OCBOCHUA JUCITUITIINH duzuka KOHACHCUPOBAHHLIX CPEL

3. INTAHUPYEMBIE PE3YJbTATHI OBYUEHUS 1O AUCHUIIJIMHE

Komnemenyuu odyuarowezoca, popmupyemoie 6 pesyibmame 0C60CHUAL OUCYUNTIUH DL
VYK-1 Cnoco0OeH OCylecTBISITh KPUTHYECKHM aHalu3 MpOoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBUI
[1K-2 CriocoGeH HCIoib30BaTh COBPEMEHHBIE METOABI IIPH PEIICHUH MPO(heCcCHOHANBHBIX 3a1a4
B TOM YHCJIE C UCIOJIb30BAaHUEM COBPEMEHHOM amnmaparypbl 1 HHPOPMALIMOHHBIX TEXHOJIOTUI
[1K-3 CriocoGeH ONTUMH3HPOBATH CYIIECTBYIONIMNE METOJIMKH MCCIEIOBAHHUS | alallTHPOBATh
UX IS MCCIIeIOBaHUs CBOMCTB HOBBIX (DYHKLIMOHAIBHBIX MaTepHUajoB

B pe3yabTare ndyyeHus AUCHUNIHHBI 00YYAKOIIUICS 10JIKEH::

3HATD:
- Kak BBIABIIATH MPOOIEMHYIO CUTYAIUIO B TIPOIECCE aHAK3a MPOOIEMBbI, ONPEENIATh ITaIbl €€
pa3pelIeHus: ¢ y4eTOM BapUATHBHBIX KOHTEKCTOB;
- Kak paccmatpuBarh, mpeiaratb W OOOCHOBBIBATH BO3MOXHBIC BapUAHTHI PEIICHUS
npoOJEMHON CHUTyalldd Ha OCHOBE CHCTEMHOTO IIOAXOJa, OIICHWBAs WX JIOCTOMHCTBA U
HEJIOCTaTKHU.
- Kak mpennarate cpeictBa u MeToAbl Hcce0BaHUA (M3 HaOopa MMEIOIIUXCS) AJI pelIeHHs
MOCTaBJIEHHBIX 3a/1a4 B pamkax npukiaausix HUP u HUOKP;
- Kak mpoBoauTh uCCIeNOBaHWE CBOWCTB MaTEPUANIOB, MPOAYKIIMA U OOBEKTOB OKPY>KAroIIei
cpensl;
- Kak wcmonp30BaTh COBpEMEHHYIO ammaparypy HW HWH()OpPMAIMOHHBIE TEXHOJOTHH TPHU
MPOBEJICHUHN HAyYHO-UCCIEA0BATEIHCKUX PaboT;



- Kak nemoHCTpHpoBaTh 3HAHHE METOAWK HCCIEJOBAHMS BEIIECTB B TOM YHCIE HOBBIX
(YHKIMOHATIBHBIX MAaTEPHAJIOB;

- Kak BrIpabaTeiBaTh CTpaTEerwio MOMCKA METOJOB aHAINM3a M aJaNlTallid M3BECTHBIX METOIMK
JUISL UCCIIIOBAaHMS CBOMCTB BBIOPAHHBIX OOBEKTOB;

- Kak npumeHsTh Ha NpakTHKE  CYNIECTBYIOIIME  METOAMKH HCCICIOBaHHMS CBOWCTB
MaTepuajoB U BEIIECTB B TOM YHUCJIE U HOBBIX (DYHKIIMOHATIHHBIX MaTEPHAJIOB.

YMEThb:
- BeisiBsATE MPOOJIEMHYIO CHUTYyaIlMIO B TPOIECCe aHAIM3a MPOOJIEMBI, ONMPEAEIATh dTamlbl €&
paspelieHus ¢ yueToM BapUaTUBHBIX KOHTEKCTOB;
- PaccmaTtpuBaeT, mpeajaraer u 0OOCHOBBIBA€T BO3MOJKHBIE BapHaHTBHI pEHICHUs MPOOJIEeMHOM
CUTyalluu Ha OCHOBE CHUCTEMHOTI0O MOAX0/a, OLIEHUBAsi X JJOCTOUHCTBA U HEJIOCTaTKU;
- [Ipennarate cpencTBa W METOABI HMCCEAOBaHHS (M3 HabOpa HMMEIONIUXCS) IS PEIICHUS
MOCTaBJICHHBIX 3a7a4 B pamkax npukiagabix HUP u HUOKP;
- [IpoBOIUTH HICCTIEIOBaHNE CBOMCTB MAaTEPHAIIOB, MMPOIYKIIMU M OOBEKTOB OKPYIKAIOIICH CPEJIbI;
- Hcnonb30BaTh COBpeMEHHYIO anmaparypy ¥ UH(GOpPMAlMOHHbIE TEXHOJIIOTUU TPU MPOBEICHUH
Hay4HO-UCCIIEI0BATEILCKUX PadoT;
- JleMOHCTpUpOBaTh 3HAHUE METOJMK MCCJIEJOBAHMS BEIIECTB B TOM YHCIE HOBBIX
(yHKIIMOHAIBHBIX MaTEPUAJIOB;
- BeipabaThiBaTh CTpaTEruio0 MOMCKAa METOJOB aHajiW3a W aJalTallid W3BECTHBIX METOIUK IS
WCCJICIOBAHMSI CBOMCTB BHIOPAHHBIX OOBEKTOB;
- [IpuMeHATh HA MPAKTUKE CYIIECTBYIOIIME METOJUMKH MCCIEIOBAaHUS CBOWCTB MaTepUANIOB U
BEILIECTB B TOM YHCJI€ U HOBBIX (DYHKIIMOHATBHBIX MAaTEPHAIIOB.

BJIAJIETh:
- HaBblkamu BbISIBICHHS MPOOJIEMHOM CUTyallMH B Mpoliecce aHallu3a MpoOJeMbl, ONpeaeIeHus
ATAIoB €€ pa3pelIeHUs] C yUeTOM BapUaTUBHBIX KOHTEKCTOB;
- HaBbikamMu paccmoTpeHusi, TpeqiokeHus 1 000CHOBaHUS BO3MOKHBIX BAPUAHTOB PEIICHHS
npoOJIEMHON CHUTyallud Ha OCHOBE CHCTEMHOIO IIOAXOJAa, OLEHMBAas HUX JIOCTOMHCTBA U
HEIO0CTaTKU;
- HaBbikamu mipejyioeHusi CpeJcTB U METOJIOB HCCeoBaHusl (M3 HAOOpa MMEIOIIMXCS) s
pelIeHus MOCTaBIEHHBIX 3a7a4 B paMkax npukinaaaeix HUP u HUOKP;
- HaBblkamMu mpoBenieHUsI HCCIIEIOBaHUS CBOMCTB MaTepUalioB, HPOAYKIMH M OOBEKTOB
OKPYXaIOIIE Cpebl;
- HaBbIkaMu MCIIOJIB30BaHUSI COBPEMEHHOM anmaparypbl 1 MHPOPMALMOHHBIX TEXHOJIOTUU MPU
IIPOBEJICHUH Hay4YHO-HCCIIEA0BATENbCKUX PadoT;
- HaBblkamMu JeMOHCTpanMM 3HaHWM METOAMK HMCCIENOBAHMS BEIIECTB B TOM YHCIE HOBBIX
(GYHKIIMOHAJIBHBIX MaTepUAJIOB;
- HaBbIkamMu BbIpaOOTKH CTpaTErvy MOMCKA METO/I0B aHAJIN3a U alalTallii U3BECTHBIX METOUK
JUUISL ICCJIEIOBAHUSI CBOMCTB BHIOPAHHBIX OOBEKTOB;
- HaBblkamMu IpUMEHEHUs Ha NPAKTHUKE CYLIECTBYIOLUIMX METOJUK HCCIIEIOBAaHUS CBOMCTB
MaTepHalioB U BEIECTB B TOM YHCJI€ U HOBBIX (DYHKIIMOHAJIBHBIX MaTEPUAIIOB.

4. COJIEP’KAHUE YUYEBHOM JIUCIIUTIIMHBI

Tema 1. BBenenue

IIpenmer uzyuenus. PazButue QpU3MKM TEXHOJIOTUM ONTUYECKHX MAaTEPUATIOB KaK HayKH.
OCHOBHEBIE TIOHITHSA U TECPMUHOJIOTUA.

Tema 2. OcoOble ¢(u3nyeckHe W XMMHYECKHE CBOHCTBA ONTHYECKHX MAaTEpPHAJIOB.
3aBHCHMOCTH CBOMCTB OT pa3Mepa 4acTHIL

OcoOble CcBOICTBa ONTHYECKUX MAaTE€pHaJOB, OOYCIOBJIEHHBIE COM3MEPUMOCTBIO HX
pasMepoB U XapaKTepHOH JUIMHOM ¢u3ndyeckux cBoilcTB. OcobOble CBOMCTBa ONTHYECKUX
MaTepuasioB, OOYCIOBIEHHbIE OTPOMHOM IOBEPXHOCTHOM DSHEpruel: Aoisi MOBEPXHOCTU B



ONTHUYECKUX MaTepuanax, BEIMYMHA IMOBEPXHOCTHOM SHEPIMM B ONTHYECKUX MaTepHalax.
[ToBepxXHOCTU U T€OMETPUUECKUE pAa3MEPBI KPUCTAIIIIOB.

Tema 3. HneanbHass M peajbHass KPHUCTAJIMYECKHE CTPYKTYPbl ONTHYECKHUX
MaTepHaJoB

CTpyKTypHBIE W DJIEKTPOHHBIE MAarMyeCKU€ 4HCIa. 3aBUCHUMOCTb NEPHOJA PEUIETKH OT
pasMepoB onTHUeckoro Martepuana. JlehekTbl KpUCTAJUIMYECKOW pPEIIeTKH ONTHYECKUX
MarepuanoB. Todeunsle nedexTsl. JInnelHple nedekThl. MUKPOUCKAKEHHS KPUCTAUIMUSCKON
PELLETKH.

Tema 4. IloBepXHOCTHBIE sIBJIeHUSI M Mexk(a3HbIe POLECChI

[ToBepxHOCTB, T'paHUIBI, MOP(}OJIOTUS ONTHUYECKUX MarepHuajoB. J[ons MOBEpXHOCTH B
ONTHYECKUX Marepuanax. BenuunmHa noBepXHOCTHOM 3Hepruu. [lOBEepXHOCTHBIM MOTEHLMAI
['u66ca. VYpaBHEHHS ¥ XapaKTEPUCTUKH YCIOBUH TEPMOAMHAMHYECKON CTaOMIBHOCTH
Mex(a3HbIX IpaHull. ['paHuilbl 3epeH B onTUyYeckux marepuanax. [loBepXHOCTHOE HaTsHKEHUE.
KpaeBoii yros u cuemiieHre ¢ moBepxHocTbio. O poiy BS3KOCTH BOJABI IPU MAacCIITA0UPOBAHHH.
[ToBepxHOCTHOE HaTsKEHHE. DPeEeKT T0TOCA.

Tema 5. ®u3nko-xuMH4YecKHe 0CHOBbI (JOPMHUPOBAHMSA ONITHYECKUX MATEPHAJIOB

@opMHUpOBaHUA  ONTHYECKUX  CTPYKTYp 1O  MEXaHU3My  «CHHM3y -  BBEpX»
TepMoaMHaMHUYECKHE AaCIEKThl TOMOTEHHOIO 3apojblileo0pa3oBaHus. PacueT KpUTHUECKOTo
pa3Mepa ¥ U3MEHEHHUs CBOOOJHOW PHEpruu 3apojbliiel pasHoit popmbl. TepMoanHamMuyeckue
aCHeKThl TeTEPOreHHOI0 3apojibllieo0pa3oBaHUsl Ha MOBEPXHOCTH KpucTtayiia. Kunernka
TeTepOreHHOro 3apojblnieodpazoBanus. dopmupoBaHue CTPYKTYp MO MEXaHU3MY «CBEpXY -
BHU3Y.

Tema 6. TepmoamHamuka siBJeHHMH B onTHYecKHX cucremax. KBasupaBHoBecue B
ONTHYECKHUX CHCTeMAX

Oco0eHHOCTH TEePMOJUHAMHYECKHX CBONCTB ONTHYECKUX MaTepuanoB. COOTHOLICHHE
IUIOLIA/IM TIOBEPXHOCTH U MacChl ONTHYECKUX MaTepuasioB. MI3meHeHue (pa30BbIX paBHOBECHUIl B
HaHOpa3MEpHBIX cucremax. YpaBHeHue Jlammaca. l3meHenuwe TemiiepaTypbl IJIaBICHUS.
OcoOeHHOCTH MOAMMOPQHBIX MpeBpalleHuil. MI3MeHeHue mpeneiaoB pacTBOPUMOCTH TBEPIBIX
pacTBOpPOB.

Tema 7. Kunernka npoueccoB B ONTHYECKUX CHCTEMAX

3aBUCUMOCTh IIApaMETPOB XUMHYECKONW KHHETUKH OT pa3MepoB. CKOpOCTb peakuuu.
3aBUCHUMOCTh CKOPOCTH peakuu OT pa3Mepa YacTull. BiausHue pazMepa yacTHll Ha TEMIEpaTypy
npoTekaHus peakiuuu. KuneTnka OMMONEKYIspHOM Xumuueckoil peakiuu. Pomnb mporeccoB
muddy3un. O0bemHas u nmoBepxHocTHas AMPPy3us. Kunernueckne 0cOOEHHOCTH XMMHUECKHUX
IPOIIECCOB Ha MOBEPXHOCTH YacTUIl. YueT (uIyKTyauui KoHueHTpauuil. TepmoanHamudeckuit
MOJIXO0J K OMNHMCAHMIO BIUSHHUS pa3MepHbIX (PAaKTOPOB Ha CABUI XMMHUYECKOTO pPaBHOBECHS.
[Tpumep peakuuu oxuciaeHus. KuHeTnueckue mapaMeTpbl HU3KOTEMIIEPATypHOTO OKHMCIEHUS
nopomkoB MetamaoB. [loporoBas Ttemmeparypa. KuHernka caMOBO3ropaHusi ONTHYECKHX
MmatepuanoB. TemmepaTypsl caMOBO3ropaHus, camoBociulaMeHeHud. Ilpupona karamusa.
[Tnomane noBepxHocTH HaHOYAcTULl. KaTtaau3aTopsl Ha OCHOBE MOPHUCTHIX MAaTEPUATIOB

Tema 8. D1eKTpOHHOE CTpOeHHE ONTHYECKHX MaTepuanoB. IloBegeHne 3J1eKTPOHHOMH
MOJCHCTEMBbI B ONITHYECKUX MATepHaIax

Oco6eHHOCTH 30HHOU CTPYKTYphI METAJJIOB M MOJIYIPOBOJHUKOB B HAHOKPUCTAJUIMYECKOM
coctosiHUU. KBaHTOBBIE MBI, NMPOBOJIOKH, TOYKU. D(PexThl, 00yCIOBICHHbIE pa3MepaMu U
pPa3sMepHOCThI0 HAaHOOOBEKTOB: pa3MepHble APQeKThl. PazmMepHOCTh 00BEKTa U IJNEKTPOHBI
npoBoguMoctu. depmu-ra3 U IJIOTHOCTH cocTosiHUi. IloTeHuuaneHble smbl. YacTuuHas
noxkanu3anus. CBONCTBA, 3aBUCALIME OT IUIOTHOCTH COCTOSHUN. OKCHUTOHHBIE IIEPEXOJbl B
CHEKTpaX KpPUCTAIMYECKUX TIOJTYIPOBOAHUKOB. M3MeHEeHHe WIMPHUHBI 3alpelieHHON 30HBI.
Ornenka pa3MepoB HAHOYACTHI] 110 CIIEKTPaIbHBIM JAHHBIM.

Tema 9. @uznuyeckue U XMMHYECKHE CBOHCTBA HEOPraHUYECKHUXPa3ynopsiA04eHHbIX
HAHOCTPYKTYP M KOMIIO3MIIMOHHBIX MaTepPHAI0B

MeTtopl cUHTE3a pa3ynopsA0UEHHBIX TBEPIOTEIbHBIX CTPYKTYpP. MeTo1 KOMITaKTUPOBAHUS



IIPY U3TOTOBJIEHUH CIUIaBa «MeJb - XKene30». [lomydeHne nmpu ObICTPOM OTBEPAEBAHUU: Ia30Bas
atomu3anus.  [ampBaHMueckuit  cmoco0.  MexXaHu3Mbl — pa3pylIeHHs — TPaJUIMOHHBIX
NOJIMKPUCTAJZIMYECKUX MaTepuanoB. MeXxaHWYecKue CBOWCTBA ONTHYECKHX MaTepUalIoB.
OcHOBHBIE TapamMeTpbl M WX 3aBUCUMOCTb OT pPa3MEpoOB. OJIEKTPUUYECKHUE CBOMCTBA
KOMIIO3ULIMOHHBIX MarepuanoB. Crekna. MeTalnndyeckue KiaacTepbl B ONTHYECKMX CTEKIax.
IIpoueccs! nornomenus U paccessHus. [lopucteie crexna. IIpumepsl U3roTOBICHUS ONTUYECKUX
MaTEepUajIoB Ha UX OCHOBE.

5. TPYAJOEMKOCTDb JUCIUIIJIMHBI
OG1mast Tpy10EMKOCTh JUCIMIUIMHEL: 2 3a4€THBIC SIMHUIIBI, /2 Jaca.
®dopma NMPOMEKYTOYHOM aTTECTAlUU: 3a4eT (4 CEMECTD)



Annomauusn padoueit npozpammol
npakmuxku YueoOnaa npakmuka (Hay4Ho-uccjiedoeamenvckas pabooma)
1. UEJIb M 3AJIAYH TIPAKTUKU
Iean:
. CdhopmupoBars npodeccHoHATBHBIE YMEHUS U OIBIT MPOGECCHOHATHHON HAy9IHO-
HCCHCHOB&TGHBCKOﬁ JACATCIIbHOCTU Y MAaruCTpaHTOB.

3agaun:

. 3HAKOMCTBO  CTYJE€HTOB C  HANpPABJICHHUSAMHU  IEPCHEKTHBHBIX  HAYYHBIX
UCCIICIOBAaHM, OPTaHMU3alMOHHOW CTPYKTYpOil 00pa3oBaTeNbHBIX W HAYYHBIX OPTraHU3aIHi,
COBPEMEHHBIMH METOJIaMU U 000pyAOBaHUEM, IPUMEHSEMBIMU B 00Pa30BaTEIbHBIX U HAYYHBIX
OpraHM3alusaX; NIPUOOPETEHUE HABBIKOB IO BBIIOJHEHHUIO MPOCTEUIINX OIepaluil B HaAy4HO-
UCCJIEIOBATEIBCKUX 1a00PaTOPHsIX;

. 3aKPEIUICHUE TEOPETUYECKUX 3HAHMM M MNPAKTUYECKUX HABBIKOB, IMOJYYEHHBIX
[P U3YYEHUH NPO(ECCHOHANBHBIX AUCLIUILINH,

. dopMHupoBaHHE YMEHHH HCIOJIB30BaTh COBPEMEHHBIE TEXHOJOTHH cOopa
uH(pOpMalH, OBIIaJICHHE COBPEMEHHBIMH METO/IaMU UCCIICIOBAHHUIA;

. co0eceloBaHUs C PYKOBOJIUTENSIMU U COTPYIHUKAMH KOHKPETHBIX CTPYKTYPHBIX
noJipa3/ieliecHuil 00pa30BaTeNbHBIX U HAYYHBIX OpPraHU3alui, PyKOBOJWUTENIEM IPAKTUKU IS
MpeABapHUTEIILHOTO BhIOOpa TemaTuku HUP.

2. BUJI IPAKTUKH, THII, CIIOCOB U ®OPMA EFi ITPOBEJEHUS
Bun npakTuku: yaeOHasl MpakTUKa
Tun npakTuku Hay4YHO-HCCIEI0BaTENbCKas paboTa
Crnioco6 npoBeneHus MPaKTUKU: CMAYUOHAPHAS.
dopma npoBeeHns TPAKTUKU: HEMPEPBIBHAS.
Mecro mpoBeaenusi mnpaktuku: bI'Y, @OM®, Kageopa srxcnepumenmanvnoil u
meopemuyeckou puzuxu, YUI] “bpanckas guzuueckas nabopamopusn’..

3. MECTO IMPAKTUKH B CTPYKTYPE OIIOII
IIpakTuka yuebnas (nayuno-ucciedosamenvckas padoma) OTHOCUTCA K MOJIYIIO
Merogonoruun uccienoBanus B ¢usuke oosazamenvrou yacmu OIIOIl w npoBonutcs B 1,2,3
ceMecTpe.
Ilpumeuanue: neobXOO0UMO yKazamv C6A3b NPAKMUKU C  OpY2UMU  Y4eOHbIMU
OUCYUNTUHAMU (MOOYTIAMU) YUeOHO20 NIAHA U NPAKMUKAMU.

4. TITAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS ITPU IMTPOXOKAEHUU ITPAKTUKHA

Komnemenuyuu oobyuarowezoca, @opmupyemvie 6 pesyivmame NPOXOHCOEHUA
npaKkmuKu

VYK-1 CrniocoGeH ocymecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallMii Ha OCHOBE
CHUCTEMHOTI'0 MI0JIX0/1a, BbIpaOaThIBaTh CTPATETHUIO JEHCTBHI

YK-6 CniocobeH onpeaensaTh U peaqu30BbIBaTh IPUOPUTETHI COOCTBEHHON AEATEIbHOCTH
U CIOCOOBI €€ COBEPIICHCTBOBAHUSI HA OCHOBE CAaMOOIICHKHU

OIIK-1 Cnocoben mnpuMeHATh (yHIaMEHTaJIbHbIE 3HAHUS B 00JacTu (pU3MKHM 7S
pelIeHHsT HAayYHO-HCCIIEOBATENIbCKUX 3a/7ad, a TaKKe BIAJAETh OCHOBAMH IIearoTvKH,
HEOOXOIMMBIMH JIJIs1 OCYIIECTBIICHHUS IPENoJaBaTeIbCKON AeATEIbHOCTH

OIIK-2 Cnocoben B chepe cBoel mpodeccHOHATEHON eATeTbHOCTH OPraHW30BBIBAThH
CaMOCTOSITENIbHYI0O M KOJUIEKTHBHYIO HAy4YHO-HCCJIEOBATENbCKYIO JEATENBbHOCTh IS MOMCKA,
BbIPa0OTKH U NMPHUHSTHS pellieHni B 001acT (QU3UKY;



OIIK-3 CnocobeH npUMEHSATh 3HAHUS B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTHH,
UCIIOJIb30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE CETHU, MNPOrPaMMHBIE MPOAYKTHI U PECypcChl
nH(popManMOHHO-TeJIEKOMMYHUKaIMoHHOW ceTu "MHTepHer" (manee - cerb "HHTepHer") ms
pelieHus 3aaa4d npodeccuoHabHON NeATEIILHOCTH, B TOM YHCIIE HAXOMISIIUXCS 3a MpeaesiaMu
npoUIBLHON MOATOTOBKU

[Tpu mpoX0XKACHUH TPAKTUKH 00YYaIOIIUICS OCBauBaeT TPYIOBYIO (bIe) pyHKIUIO (MH):
nabopaHT- UccleA0BaTeNb

B pe3yabTaTe 0CBOCHUS NMPAKTHUKH 00Y4aIONIUICA T0JIKEH:

3HATD:
- KaK BBIIBUTH IIPOOJIEMHYIO CUTYAIHIO B IIPOLIECCE aHAIN3a IPOOIIEMEI,
- uHpOpMaLNI0, HEOOXOJUMYIO JJIsi BBIPAa0OTKM CTpPAaTerHMH JACHCTBHM MO pa3pelieHuro
npoOIeMHO cuTyanuu;
- BO3MOJKHBIC BAPUAHTHI PEIICHHsI TPOOJIEMHON CUTYalluy Ha OCHOBE CUCTEMHOTO MOJIX0/a;
- BO3SMOXKHBIC PUCKH W TIPAaKTHYECKUE ITOCICACTBHS pPEAM3alliy JACHCTBUH IO pa3peIieHHIo
po0JIEMHON cUTyaluH;
- peyIeKCUBHBIE METOABI B MPOLECCE OLEHKH pa3HOOOpPa3HBIX pPECypcoB (JIMYHOCTHBIX,
NCUXO(HU3HOIOTUIECKUX, CHUTYaTHBHBIX, BPEMEHHBIX), HCIIOJIB3YEMBIX JJIsI PEIICHHS 3aaady
CaMOOpraHu3allK 1 CAMOPa3BUTHS,
- pelIeHne Hay49HO-UCCIeJ0BAaTEIbCKUX 3a/a4;
- KaK CIUTAaHUPOBATh HAyYHO-HCCIICA0BATEIBCKYIO EITEIEHOCTD B 00JIACTH (DU3HUKH;
-KaK OpraHM30BaTh CAMOCTOSATENBHYIO U KOJUICKTMBHYIO HAyYHO-HCCIIEIOBATEIBCKYIO
NeSITeIbHOCTD;
- KaK IPE/ICTaBUTh PE3YJIbTaThl HAYYHO-HUCCIIEIOBATEIILCKON IESTEIBHOCTH B 00IaCTH (DU3UKH;
- COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH U MTPOTPaMMHBIE CPEICTBA MIPH PEIICHUH 3324
npoQecCHOHATBHOM NeATETHLHOCTH.

YMETb:
- OIPENENATD Talbl pa3pelieHus MPoOJEeMHON CUTYalluU C Y4ETOM BapUaTUBHBIX KOHTEKCTOB;
- KpUTHUYECKH aHAJIW3UPOBaTh M BBIOMpaTh HHGOpPMAIMIO, HEOOXOIUMYIO M BBIPAOOTKU
CTpaTeruu JeHCTBUH MO pa3penieHnIo NpoOIeMHON CUTYalluu;
- 000CHOBBIBATh BO3MOKHBIE BapUAHTHI PEeIICHHs] MPOOJIEMHOM CUTyallM HA OCHOBE CUCTEMHOTO
IIOXO0/a, OLIEHNBATh UX JOCTOMHCTBA U HEJJOCTATKU;
- OIPENENATh U OLICHWBATh BO3MOXKHBIE PUCKM W IPAKTUYECKHE IOCIEACTBUS pealn3aliu
JENCTBUI MO pa3pelieHno NpoOIeMHON CUTyalnu;
- yMeeT NPUMEHATHh pe(IeKCUBHbIE METOJbl B MPOILECCE OLEHKUM Pa3sHOOOPa3HBIX PECYpCcoB
(IMYHOCTHBIX, MCUXO(U3HOIOTHYECKUX, CHUTYaTHBHBIX, BPEMEHHBIX), HCIOJB3YEMBIX JUIS
pelIeHus 3a1a4 CaMOOPraHNU3alliy U CaMOPa3BUTHS;
- IPUMEHSTH 3HaHUsI B 00J1aCTH (PU3MKH Ha IPAKTHKE;
- ACII0JIb30BATh IOJIyYEHHbIE 3HAHMS,
- HCTIOJIB30BaTh IIOJYYEHHBIE 3HAaHUA O TOM KakK OpPraHW30BaThb CAMOCTOSITEIBHYI) U
KOJUIEKTUBHYIO HAYYHO-HCCIIEOBATENIBbCKYIO AEATEIbHOCTD;
- IPE/ICTABIIATh PE3yIbTaThl COBEN PabOTHI;
- UCIIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU M MPOTPaMMHBIE CpeJICTBA TpU
peleHuy 3a1a4d NpopecCUOHaIbHON AESTEIbHOCTH.

BJIAJIETh:
- 3HaHUSIMH O BBISIBJICHUH TPOOJIEMHOM CUTYAIlMH B TIPOIIECCE aHAIM3A TTPOOIIEMBI;

- yMEHHEM HaWTH  HEOOXOIUMYIO JUIsl BBIPAOOTKM CTpaTeruu ACWCTBUIM MO pa3pelieHuto
po0JIEMHON cUTyaluH;



- 3HAaHUSIMH O BO3MOYKHBIX BapUaHTaxX pelleHus: MpoOJeMHON CUTyallud HAa OCHOBE CHCTEMHOTO
MOJIX0/1a;

- 3HAHUSIMH KaK OIpPEAENSATh U OLEHUBATh BO3MOXKHBIC PUCKU U MPAKTUYECKUE IMOCIEIACTBHS
pea3anuu JSHCTBHH M0 pa3pelIeHUuI0 MPOOJIEMHON CUTYaIUH;

- 3HaHUSIMH O peQIIeKCUBHBIX METOJaX B IIPOLIECCE OLIEHKH Pa3HOOOpA3HBIX PpECypCcoB
(IMYHOCTHBIX, TCHXO(U3HOIOTUYECKUX, CHTYaTUBHBIX, BPEMEHHBIX), HCIOJIb3YEMbIX IS
pelleHus 3aa4 CaMOOPTraHU3alluy U CaMOPa3BUTHS;

- nHpopManKel 0 X0/1e PeHIeHUs] HAyYHO-UCCIIEA0BATEIbCKUX 3a1a4;

- uHopmanueld O TOM, KaK CIUIAaHUPOBAaTh HAYYHO-HCCIIEIOBATENIbCKYIO MAESITEIbHOCTh B
obmact pusmkwy;

- uHpopmanueld O TOM, Kak OpraHM30BaTh CAMOCTOATEIbHYI0 M KOJUIGKTUBHYIO HAay4YHO-
UCCJIEIOBATEIbCKYIO AESITENbHOCTD;

- HaBbIKaMU MPEACTaBICHUS PE3yIbTaTOB HAyYHO-HCCIEA0BATEIbCKON ACSTEILHOCTH B 00J1acTH
bu3uKy;

- 3HAHUSIMHU O COBPEMEHHbBIX MH(POPMALIMOHHBIX TEXHOJOTUN U MIPOTPAaMMHBIX CPE/ICTB.

5. COOEP)KAHUE ITPAKTUKHN

Opranuzanys DpakTUKU COCTOUT U3 TPEX 3TAIIOB:

1 aTan — opraHU3alMOHHO-TIOATOTOBUTEIbHBIN;

2 9Tall — OCHOBHOM;

3 3Tan — OTYETHBIN.

Otanbl OPaKTUKUA MPOXOAAT Ha Oa3e Kadeapbl SKCIEPUMEHTAIbHOH M TEOPETHYECKOM
¢uzuku BI'Y u 1pyrux HaydHbIX U 00pa30BaTEIbHBIX OPraHU3ALUAX.

CopepxaHue NPaKTUKUA CTPYKTYPHUPOBAHO 110 3TariaM B COOTBETCTBHUHM € PACIIPEACICHUEM
00BEMOB y4eOHOW HArpy3KH, BUAAMU JICATEIILHOCTH 00yJarommxcs 1 popMaMu KOHTPOJIS.

6. OFbEM ITIPAKTUKHA
O0BEM IPAKTUKHU COCTABISET 9 3aUeTHBIC €NUHUIBI, 2 HeAenu, 324 4yacoB.
Ilpumeuanue: yraszvieaemcs 00véM NPAKMUKU 6 3A4EMHBLIX COUHUYAX U eé
npOdOﬂOfCMm@]leOCmb 6 Hedeﬂﬂx u aKademuquKux yacax 6 coomeemcecmeuu Cy’{€6HblM NJaAAHOM.

cDOpMEl HpOMe)KYTOqHOﬁ aTTeCTallMH; 3a4€T C OIEHKOMN



Annomauusn padoueit npozpammol
npaxkmuku Ilpou3eoocmeennas npakmuka (npedOuniomHas nPaKmuKka)
1. UEJIb M 3AJIAYH TIPAKTUKU
Iean:
. CdhopmupoBars npodeccHOHATBHBIE YMEHUS U OIBIT MPOPECCHOHATBHON HAYYHO-
HCCHe,I[OBaTeHBCKOﬁ JACATCIIbHOCTU Y MAaruCTpaHTOB.

3agaun:

® 3HAKOMCTBO CTYZEHTOB C HalpPABJICHUSIMH MEPCIEKTUBHBIX HAyYHBIX MCCIIEIOBAHUM,
OpraHU3aIMOHHONW CTPYKTYpOM 00pa3oBaTENIbHBIX M HAyUYHBIX OpPraHU3aluid, COBPEMEHHBIMU
METOJIaMU ¥ 000pYy/J0BaHUEM, IPUMEHSEMBIMH B 00Pa30BaTEIbHBIX U HAYYHBIX OpPTaHU3ALIUX;
npruoOpeTeHNEe HABBIKOB 10 BBHITIOJIHEHUIO TPOCTEUIIINX OTIEPALMiA B HAYUYHO-UCCIIEIOBATEIBCKUX
1abopaTopusix;

® 3aKpEIUICHUE TEOPETUUECKUX 3HAHMM W MPAKTUYECKUX HABBIKOB, MOJIYYEHHBIX IpHU
U3YYCHUH TPO(ECCUOHATBHBIX TUCIUTUINH;

e (QopmupoBaHue yMEHHN  HMCIOJIb30BaTh  COBPEMEHHBIE  TEXHOJIOTMU  cOopa
uH(pOpMalH, OBIIQJICHUE COBPEMEHHBIMH METO/IaMU UCCIIEIOBAHHIMA

e coleceloBaHUsl C PYKOBOJAUTEISIMH U COTPYAHUKAMH KOHKPETHBIX CTPYKTYPHBIX
nojpa3iesiecHuid 00pa30BaTENIbHBIX M HAYYHBIX OpraHU3AlMKA, PYKOBOAMTENIEM MPAKTUKH s
MpeABapHUTEIILHOTO BhIOOpa TemaTuku HUP.

2. BUJI IPAKTUKH, TUII, ClIOCOB U ®OPMA EKi ITPOBEJIEHUSI
By npakTHKU: IPOU3BOACTBCHHAS ITPAKTHKA
Tun npakTuku TpeIuIuIOMHas MPaKTHKa
Crnioco0 npoBeieHHsI TPAKTUKU: CIMAYUOHAPHAS.
dopma npoBeeHrs MPAKTUKU: HEMPEPBIBHAS.
Mecro mpoBeaenusi mnpaktuku: bI'Y, @OM®, Kageopa srxcnepumenmanvnoil u
meopemuyeckou uzuxu, YUI] “bpanckas guzuueckan nabopamopusn’.

3. MECTO IMPAKTUKH B CTPYKTYPE OIIOII
[IpakTuka npouzeoocmeenHas(npedOunIomMuas npaKmuka) OTHOCUTCS K MOJIYJIIO
Mertononorun uccinenoBanusi B (usuke obszamenvrou uacmu OIIOIl n npoBoautcs B 4
CEMECTpE.
Ilpumeuanue: neobXoOUMO yKazamv C6A3b NPAKMUKU C  OpY2UMU  y4eOHbIMU
OUCYUNTUHAMU (MOOYTIAMU) YUeOHO20 NIAHA U NPAKMUKAMU.

4. TITAHUPYEMBIE PE3YJBbTATbBI OBYUYEHUS ITPU MPOXOXKAEHUU ITPAKTUKH

Komnemenyuu ooyuarowezoca, ¢opmupyemvie 6 pe3yibmame RPOXOHCOCHUSA
npakmuku

VYK-1 CriocoGeH ocymecTBIsATh KPUTUIECKUN aHAIN3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE
CHUCTEMHOTI'0 MI0JIX0/1a, BhIpaOaThIBaTh CTPATETHUIO JEHCTBHI

VYK-3 CnocobeH opraHu30BbIBaTh W PYKOBOJUTH pabOTON KOMaHIbI, BbIpaOaThIBas
KOMAaHHYIO CTPATEeTHIO /IS IOCTHYKEHUS TIOCTABIICHHOH IIEJTH

OIIK-1 CnocobeH mnpuMeHATh (yHIaMEHTaJIbHbIE 3HAHUS B 00JacTu (UMK s
pelIeHHsT HAayYHO-HCCIIEOBATENIbCKUX 3a/7ad, a TaKKe BIAJAETh OCHOBAMH IIearoTvKH,
HEOOXOIMMBIMH JIJIsl OCYIIECTBIICHUS IPENoJaBaTeIbCKON 1eATEIbHOCTH



OIIK-2 Cnocoben B cepe cBoel npodecCHOHATBHOW NEATeIbHOCTH OPraHU30BHIBATH
CaMOCTOSITENIbHYI0O M KOJUIEKTUBHYIO HAyYHO-HCCJIEIOBATEIbCKYIO JEATENBbHOCTh IS MOMCKA,
BBIPAOOTKH M MPUHATHSI pEIICHUH B 00J1acTH (DU3UKH;

OIIK-3 Cnoco0OeH mNpUMEHATh 3HAHUSA B O0JACTH WH(POPMALMOHHBIX TEXHOJIOTHIA,
UCIIOJIb30BAaTh COBPEMEHHBIE KOMIBIOTEPHBIE CETH, MHpPOrpaMMHbIE MPOIYKTHI M PECYpPCHI
UH(POPMALMOHHO-TEIeKOMMYHUKamonHo cetu "HMutepHer" (namee - cerp "HMHTepHer") mis
pelieHus 3aaa4d npodeccuoHaIbHON JesSTeIbHOCTH, B TOM YMCJIE HAaXOSIIUXCS 3a MpeaeiaMu
poUIBHON MTOATOTOBKU

[Ipu mpox0’KIeHUH MPAKTUKU OOYJAFOIIUIICS OCBAaUBaeT TPYIOBYIO (bie) GyHKIHMIO (MH):

nabopaHT- UCCIIeIOBATEIh

B pesysabTare ocBOeHUsI IPAKTHUKH 00Y4YAIOLIMICS 10JIKEeH:

3HATbD:
- KaK BBISIBUTH MTPOOJIEMHYIO CHUTYAIIHIO B MIPOIIECCE aHaIM3a MPOOIIEMBI;
- uHpOpMalMI0, HEOOXOOUMYIO sl BbIPAaOOTKM CTpaTerMu JAEHCTBUM IO pa3pelieHuro
po0JIEMHON cUTyaluH;
- BO3MOJKHBIE BapUAHThI peIlIeHHs] TPOOJIEMHON CUTYalluu HA OCHOBE CUCTEMHOTO MOJIX0/a;
- BO3MOXHbBIE PUCKM M MPAKTHUYECKHUE IOCIEACTBHS pealu3aluu JACUCTBUN IO pa3pelIeHUIO
npoOJIeMHON cuTyanuu;
- 3 PpeKTUBHOCTH UCIOIb30BAHMS CTPATETUN COTPYAHUYECTBA AJIsl TOCTHXKEHHS TOCTABIEHHON
LeJIH;
- 0COOEHHOCTH TIOBEJICHUS 1 HHTEPECHI IPYTUX YIaCTHUKOB;
- IIOCJIENOBATEIbHOCTh IIArOB Il JOCTM)KEHMS IIOCTaBIECHHOM LENH, KOHTPOJUPYET HX
BBIIIOJIHEHHUE;
- pa3Hble BUIbl KOMMYHHUKALIUU JI1 PYKOBOJCTBA KOMAaHIOW M JOCTH)KEHMS IOCTaBICHHOU
LTI,
- OCHOBBI (DM3UKH;
- KaK COCTaBUTh OOUIMII MJIaH MCCIIEI0BaHuUs U JIETaIbHbIE TUIaHbI OTAEIbHBIX CTAIUH;
- KaKk  BBIOpaTh OSKCHEpUMEHTAJbHbIE M  PACUETHO-TEOPETUYECKHE METOJbl  peIIeHUs
IMOCTaBJICHHOM 3aJ]a4M;
- CpelcTBa M METOJIbl MccileoBaHus (M3 Habopa MMEIOLIUXCS) JUIsl PElIeHUs MOCTaBIEHHBIX
3az1a4 B pamkax npukiaaaasix HUP u HUOKP;
- KaK MPOBOJUThH MCCIEOBAHUE CBOICTB MaTepHalioB, MPOAYKLIUN U OOBEKTOB OKpY’Karolen
Cpenbl;
- COBPEMEHHYI0 aMnmnaparypy U HHGOPMaIlMOHHBIX TEXHOJIOTHH;
- METOJIMKH UCCJIEI0BAHUS BEIIECTB B TOM YHUCIIE HOBBIX ()YHKIIMOHAJIBHBIX MaT€pHAIIOB;
- CTPATEruio OUCKa METO/IOB aHAJIN3a,
- METOAMKH MCCIIEJOBAaHUSI CBOWCTB MaTepUaloB M  BEUIECTB B TOM 4YHCJIE U HOBBIX
(GYHKIIMOHATBHBIX MaTEPUAJIOB.

YMETb:
- OIIPEIENISTh ATAlbl pa3peleHus MpoOJIEMHON CUTYallUU C YYETOM BapHaTUBHBIX KOHTEKCTOB,;
- KpUTHYECKH aHaJIM3MpOBAaTh M BHIOMpaTh WHGPOpPMALKIO, HEOOXOIUMYIO Ml BBIPAOOTKH
CTpaTeruu JeHCTBUH MO pa3pelieHnIo MpoOJIeMHON CUTYalINH;
- 000CHOBBIBATh BO3MOYKHbBIE BAPUAHTHI PEIICHUS MPOOJIEMHON CUTyallud Ha OCHOBE CUCTEMHOI'O
MIOAXO0/a, OLIEHNBATh UX JOCTOMHCTBA U HEJJOCTATKU;
- OIIPECIIATh U OLEHHUBATh BO3MOXKHBIE PUCKM M IPAKTUYECKUE ITOCIEACTBUS pealu3alun
JENCTBUI 1O pa3pelieHuo MpodIeMHON CUTyalnu;
- OIIPEJENIATh POJIb KAXKIOI'0 YYaCTHUKA B KOMAHJIE;
- YYUTBHIBaTh B COBMECTHOM JEATEIbHOCTH OCOOCHHOCTH MOBEIACHUS U HMHTEPECHl APYTHX
Y4YaCTHHKOB;



- IOHUMATh Pe3yJIbTaThl JIUYHBIX JACHCTBUM M TUIAHUPYET TMOCIEI0BATEIBHOCTh IAroB IS
JIOCTUKEHHUSI TIOCTaBJICHHOMN LI€JIM, KOHTPOJIUPYET UX BBHIMOJHEHHUE;

- YCTaHaABIMBAaTh Pa3HbIC BUbl KOMMYHHUKAIIMU ]Il PYKOBOJCTBAa KOMAaHIOW M JOCTHKEHUS
MOCTABJICHHOW IEJTM, Y4acTBYeT B 0OMeHe nHpopmaiueil, 3HaHUSIMH, OTIBITOM U MPE3CHTAINH
pe3yJIbTaToOB pabOTHl KOMAaH/IbI;

- UCTIOJIH30BATh (PyHJAMEHTAJIbHBIEC 3HAHUS 110 (pr3HKe;

- COCTaBJISATH OOILIMI IUIaH UCCIIENOBAHMS U IE€TaJbHBIE IIaHbl OTAEIbHBIX CTaINM;

- BBIOMpaTh SKCHEPUMEHTAIbHBIE U PACUETHO-TEOPETUUECKHE METO/bl PELICHUsI MOCTAaBICHHON
3aJ1auu UCXO/IS U3 UMEIOITUXCS MaTEPHAIbHBIX M BPEMEHHBIX PECYPCOB;

- BBIOMpATh CpEACTBA M METOABl HCCIIeoBaHMs (M3 Ha0opa HUMEIOIIMXCS) IS PEIIeHUs
MOCTaBJICHHBIX 3a7a4 B pamkax npukiagabix HUP u HUOKP;

- IPOBOJUTH MCCIICIOBAHUE CBOWCTB MAaTEPUAJIOB, MPOIYKIIUN U OOBEKTOB OKPYIKAIOIICH CPEIbI;
- ICTIOJIb30BaTh COBPEMEHHYIO ammaparypy ¥ MHGOPMAIIMOHHBIX TEXHOJOTHUU MPHU MPOBEACHUHN
Hay4HO-UCCIIEI0BATEILCKUX padoT;

- UCIIOJIb30BAaTh 3HAHUA O METOAWKE MCCIEIOBAHMSA BEIIECTB B TOM YHMCIE HOBBIX
(yHKIIMOHAIBHBIX MaTEPUAJIOB;

- BBIpaOaThIBaTh CTPATETHIO IMOWCKA METOJIOB aHaIW3a M aJanTalldd W3BECTHBIX METOMMK JIs
WCCJICIOBAHMSI CBOMCTB BEIOPAHHBIX OOBEKTOB;

- MPUMEHSTHh HA MPAKTUKE CYIIECTBYIOIINE METOIUKH HMCCIEAOBaHUS CBOMCTB MaTepUaoB U
BEILIECTB B TOM YHCJI€ U HOBBIX (DYHKIIMOHAJIBHBIX MAaTEPUAJIOB.

BJIAJIETh:
- 3HAaHUSIMH O BBISIBJICHUU IPOOJIEMHOM CUTYyallMH B MIPOLIECCE aHATU3a MTPOOIIEMBI;
-YMEHHEM HalTH HEOOXOAMMYIO Ui BBIPAOOTKH CTpaTeTWH ICWCTBUI 1O pa3pelIeHUI0
MpoOJIEMHOM CUTYaIINH;
- 3HAHUSAMHU O BO3MOXKHBIX BapUaHTaxX pelIeHUs MpOoOIeMHON CUTyallid HA OCHOBE CHCTEMHOTO
IIO/IX0/13;
- 3HaHUAMM Kak Onpenensitb W OLIEHHBATh BO3MOJKHBIE PUCKHM U MPAKTUYECKUE MOCIEICTBUS
peanu3anuu IeUCTBUI MO pa3perieHuIo MPoOIeMHON CUTYaIINH;
- uHpopmanueir 00 3((EKTUBHOCTH MCMONb30BAHMUS CTpPATeTMH COTPYAHHUYECTBA  JUIS
JOCTH>KEHUSI IOCTABJIEHHOM 11eJ1H;
- 3HAHUSAMHU 00 OCOOEHHOCTSIX MOBEJICHHS U UHTEpecax APYruX yYaCTHUKOB;
- 3HAaHMSIMM O  TIOCJIEAOBATEIIbHOCTU IIaroB JUisl JTOCTHJKEHHMS TIOCTABJICHHOM LM,
KOHTPOJIUPYET UX BBINOIHEHUE;
- CIIOCOOHOCTBIO YCTAaHABIMBATh Pa3Hble BUAbl KOMMYHUKALMU JIJIsl PyKOBOACTBA KOMaHIOW U
JOCTH>KEHHUSI IOCTABIEHHOM 1IEJIN;
- OCHOBHBIMH 3HaHUSIMU B 00J1acTU (PU3UKH;
- 3HaHUEM O COCTaBJICHUU OOIIETo IUIaHa UCCIIE0BAHUS;
- 3HAaHUSIMM O TOM, Kak BBIOpPAaTh 3KCHEPHUMEHTAIbHBIE U PACUETHO-TEOPETHUECKHUE METOMbI
pEIeHUs IOCTaBIEHHON 3a/1a4H;
- 3HAaHMSIMM O CPEJACTBAaX M METOoJlaX HCCienoBaHus (M3 Habopa HMMEIOLIUXCS) AJIs pelIeHUs
MOCTaBJIEHHBIX 3a/1a4 B pamkax npukiaaasix HUP u HUOKP;
- nHopmanuelr 0 TOM Kak MPOBOJUTH HCCIEIOBAHUE CBOMCTB MaTepHajoB, MPOAYKIMHU H
00BEKTOB OKPY KaIOLIEeH Cpebl;
- nH(opmanueld 0 TOM Kak HCIOJb30BaTh COBPEMEHHYIO ammaparypy H HH(OpPMalHOHHBIX
TEXHOJIOTUH MPH MPOBEACHNN HAYYHO-HUCCIIEI0BATEILCKUX padoT;
- 3HAaHMEM O METOJMKax HCCIEJOBaHMUs BELIECTB B TOM YHCIE HOBBIX (YHKIIMOHAIBHBIX
MaTepUaos;
- 3HAaHUSIMH O CTpATETUu MIOUCKa METO/I0B aHaJIN3a;
- 3HAaHUSAMH O METOJMKE UCCIIEA0BaHUs CBOMCTB MAaTEPUAJIOB U BELIECTB B TOM YHCJIE U HOBBIX
(GyHKIHOHATBHBIX MaTEPHAJIOB.



5. COAEP)KAHUME INPAKTUKHA

Opranuzanys NpakKTUKU COCTOUT U3 TPEX 3TAIOB!

1 aTan — opraHU3alMOHHO-TIOATOTOBUTEIbHBIN;

2 9TaIl — OCHOBHOM;

3 3Tan — OTYETHBIN.

Otanbl OPaKTUKUA MPOXOAAT Ha Oa3e Kadeapbl SKCIEPUMEHTAIbHOM U TEOPETUYECKOM
¢uzuku BI'Y 1 1pyrux Hay4HBIX U 00pa30BaTENbHBIX OpPraHU3ALUSAX.

CopepxaHue NPaKTHKU CTPYKTyPHPOBAHO II0 dTalaM B COOTBETCTBHM C PaclpeiciICHUEM

00BEMOB y4eOHOW HArpy3KH, BUAAMU JEATEIBHOCTH 00YyJaromuxcs 1 popMaMu KOHTPOJIA.

6. OBbEM IIPAKTHKH
OO0BEM IPAKTUKHU COCTABISACT 3 3aUeTHBIC €AMHUITEI, 2 Heaenu, 1084acoB.
Ipumeuanue. ykasvlieaemcs o00béM NPakmMuku 6 3aYEMHbIX EOUHUYAX U eé
APOOOIHCUMENBbHOCTID 8 HeOCSX U AKAOEMUHECKUX YACaX 6 COOMBEMCMEUL C V4eOHbIM NIAHOM.

®opMa MPOMEKYTOUHON aTTECTALMU: 3a4€T C OLICHKOU



Annomayusn padoueii npozpammol
npakmuku Yueonaa npakmuka (Hay4Ho-ucciedoeamenvckas paooma).

1. EJIb U 3AJAYN TPAKTUKH
Mean:
e CdopmupoBath MpodeCCHOHATBHBIE YMEHHUS W ONBIT MPOPECCHOHATHHOW HAYYHO-
UCCIIEIOBATEIIBCKOW JACATEIIBHOCTHA Y MAarUCTPaHTOB.

3agaun:

® 3HAKOMCTBO CTYJICHTOB C HaIlPaBJICHUSMU NEPCHEKTUBHBIX HAYYHBIX HCCIEAOBaHUM,
OpraHU3aIMOHHOU CTPYKTYpOM 00pa3oBaTeNIbHBIX M HAYUYHBIX OpPraHU3aluid, COBPEMEHHBIMU
MeTOJIlaMU ¥ 000pYy/0BaHUEM, MPUMEHSEMbIMH B 00Pa30BaTEIbHBIX U HAYYHBIX OpPTaHU3ALIUIX;
pruoOpeTEeHNE HABBIKOB I10 BBHITOJIHEHHUIO MPOCTEHUIIINX ONEepalnii B HAyYHO-UCCIIEI0BATEIbCKUX
nabopaTopusix;

® 3aKpEIUICHUE TEOPETUYECKUX 3HAHUU M MPAKTUYECKHX HABBIKOB, MOJYUYEHHBIX IMPHU
U3YYCHUH TPO(ECCUOHATBHBIX TUCIUTUINH;

e ¢dopMHpOBaHHE YMEHHI  HCIOJb30BaThb COBPEMEHHBIE  TEXHOJOTMU  cOopa
uH(pOpMalKH, OBIIAJICHHE COBPEMEHHBIMH METO/IaMU UCCIICTOBAHHIMA

e cobeceoBaHUs C PYKOBOJUTENSMU M COTPYJHHUKAMU KOHKPETHBIX CTPYKTYPHBIX
nojpa3iesiecHuid 00pa30BaTENIbHBIX M HAYYHBIX OpPraHU3AlMM, PYKOBOAMTENIEM MPAKTUKH JIs
MpeABapHUTEIILHOTO BhIOOpa TemaTuku HUP.

2. BUJI IIPAKTHUKH, THII, CIIOCOBb U ®OPMA EF ITPOBEJEHUSA

Bun npaktuku: yuebHast

Tun npakTuku: Hay4YHO-HCCIeI0BaTeNbCKas paboTa

Crioco0 npoBeieHHsI IPAKTUKU: CIMAYUOHAPHAS.

dopma npoBeieHns MPAKTUKU: HEMPEPBbIBHAS.

Mecro mpoBeaenusi mnpaktuku: bI'Y, O®OM®, Kageopa srxcnepumenmanvnoil u
meopemuyeckou usuxku, YUI] “bpanckas guzuueckan nabopamopusn’.

Odyuawowuiica Hna npakmuke Modxcem padomams 6 Kauecmee Jabopanma-
uccieoosamens.

3. MECTO NPAKTHKHU B CTPYKTYPE OIIOII
[IpakTnka yueOHass (Hay4yHO-HCCIIEIOBATENbCKasl) OTHOCUTCS K Moayio Pusuka
KOHJ/ICHCUPOBAHHOTO COCTOsHUs Bemecta, uacmu OIIOII, ¢gopmupyemou yuyacmuukamu
06pazosamenbHuIX OMHOWEHUT) N TIPOBOJUTCS B 2 CEMECTpe.
Ilpumeuanue: Heobxo0uUMO yKazamv C6A3b NPAKMUKU C  OpYeUMU  YYEOHbIMU
OUCYUNTUHAMU (MOOYTIAMU) Y4eOHO20 NAAHA U NPAKIMUKAMU.

4. IIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS ITPU ITPOXOKIAEHUUN ITIPAKTUKHA

Komnemenyuu ooyuarowezocsa, Gopmupyemvie 6 pesynomame RpPOX0HCOEHUSA
npakmuxu

VYK-1 Cnoco0eH ocyniecTBIATh KPUTUYECKUI aHAIU3 MPOOJIEMHBIX CUTyal[il HA OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO ACHCTBUI

YK-6 CriocobeH onpeaensaTh H peai30BbIBaTh IPUOPUTETHI COOCTBEHHOM JEATEIIBEHOCTH
U CIIOCOOBI €€ COBEPILIEHCTBOBAHUS Ha OCHOBE CAMOOIIEHKH

OIIK-1 CnocobeH mnpumeHsTh (yHAAMEHTalbHbIE 3HaHHUS B OOJacTH (U3UKU IS
pEllIeHUs]T Hay4YHO-UCCIIEOBATEIbCKUX 3a/Jad, a TakkKe BIAJETh OCHOBAaMM II€JArOTUKH,
HEOOXOUMBIMH IS OCYLIECTBIICHUS IPETIOAABATENbCKOM 1eATEeIbHOCTH



OIIK-3 CnocobeH npUMEHSATh 3HAHUS B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTHH,
UCIIOJIb30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE CETHU, MNPOrPaMMHBIE MPOAYKTHI U PECypcChl
nH(pOopMaMOHHO-TeIEKOMMYHUKaIMoHHOU ceTn "MuTepHer" (manee - cerb "HHTepHer") mis
pelreHus 3aaad npoecCHOHATBHON NEATEILHOCTH, B TOM YHCIIE HAXOSIIUXCS 3a TpeaeiaMu
npoUIBLHON MOATOTOBKU

[Ipu mpox0’KIeHUH MPAKTUKU OOYJArOIIUIICS OCBAaUBaeT TPYIOBYIO (bIe) GYyHKIHIO (MH):
JIabopaHT-uccea0Barenb

B pesyabTare ocBOeHUsI MPAKTUKH 00Y4YAIOLIMICS 10JIZKeH:

3HATbD:
- KaK BBISIBUTH MTPOOJIEMHYIO CHUTYAIIHIO B MIPOIIECCE aHAJIHM3a MPOOIIEMBI;
- uHpopManuio, HEOOXOAUMYIO Il BBIPAOOTKM CTpAaTerudl JCUCTBHHA II0 pa3peIIeHHIO
Ipo0JIEMHOM CUTYyalH;
- BO3MOJKHBIE BAPHAHTHI PELICHUS POOJIEMHON CHTYalli HA OCHOBE CHCTEMHOTO TTO/IX0/a;
- BOBMOXKHBIE PUCKHM W TIPAKTUYECKUE TIOCIEACTBUS pEaTH3alMy ACHCTBUH IO pa3perIeHHIO
npoOIeMHOI cuTyanuu;
- pepreKCUBHBIE METOABI B TIPOLECCE OICHKH Pa3HOOOpPA3HBIX pPecypcoB (JIMYHOCTHBIX,
NCUXO(pU3NOIOTUIECKIX, CHTYaTHBHBIX, BPEMEHHBIX), HCIIOJB3YEMbIX IS PEUICHUs 3a1ad
CaMOOpTaHU3aIH U CAMOPA3BHUTHUS;
- KaK COCTaBUTh OOIINH IJIaH MCCIEAOBAHUS U JICTAIbHBIC IUTAHBI OTACTBHBIX CTaIHIA;
- KaKk BBIOpaTh OKCIHEPUMEHTAJbHBIE M  PACUETHO-TEOPETUYECKHE METOJBbI  PEIICHUS
NOCTABJICHHOM 3a/1a4H;
- METOAMKH MCCIIEIOBAHUS BEIIECTB B TOM YHCJIE HOBBIX (DYHKIIMOHAIBHBIX MAaTEPUAIIOB.

YMETb:
- ONIPENIENISATh ATAIBI pa3pelIeHus MPOoOIEeMHON CUTYyallMH C YYETOM BapHAaTUBHBIX KOHTEKCTOB;
- KPUTHYECKH AaHaJIM3UpOBaTh U BBIOMpaTh HH(OpMaLNIO, HEOOXOAMMYIO JUIsl BbIPAaOOTKH
CTpaTeruu JeHCTBUI MO pa3perieHIo NpooIeMHON CUTYyalluu;
- 000CHOBBIBaTh BO3MOXKHBIE BapHUaHThl peIIeHHUs MPOOJIEMHONM CHUTyallud Ha OCHOBE
CHUCTEMHOI'0 IIOJIX0/1a, OLIEHUBATh UX JOCTOMHCTBA U HEJNOCTATKHU;
- OIPENeNiaTh U OLICHUBATh BO3MOXKHBIE PHUCKM W MPAKTHYECKHE IOCIEICTBUS peau3alun
JeMcTBUH MO pa3pereHnIo MpoOIeMHON CUTYalluy;
- METOJbI B nporecce OLIEHKHU pa3Ho00Opa3HBIX pecypcoB (JINYHOCTHBIX,
NCUXO(HU3HOIOTUYECKUX, CUTYaTUBHBIX, BPEMEHHBIX), MCIIOJB3YEMbIX JIs pELIeHHus 3aaady
caMOOpraHu3allii U CaMOPa3BUTHS;
- COCTaBJIATh OOIIMH TJIAaH UCCIIEOBAHUS U JIeTalbHbIE IUIaHbI OT/IEbHBIX CTAANMN;
- BBIOMpATh AKCIIEPUMEHTAIIBHBIE U PAaCYETHO-TEOPETUUECKUE METO/bI PEIIEeHUs MOCTaBICHHON
3a/1a4 UCXOJIS U3 UMEIOLINXCA MAaTEPUAIIbHBIX U BPEMEHHBIX PECYPCOB;
- HCNONb30BaThb 3HAHUS O METOJAMKE HCCIEOBAHUS BEUIECTB B TOM YHCIE HOBBIX
(YHKIMOHATBHBIX MAaTEPHAIIOB.

BJIAIETD:
- 3HaHUSIMH O BBISBJICHUU MPOOJIEMHOM CUTYaIMH B IPOOIIECCE aHATTN3a MPOOIIEMBI;
- yMEHHEM HalTH HEoO0XOAMMYIO IJsi BbIpaOOTKH CTpaTeruy JEHCTBUI MO pa3perIeHHIo
npoOJIeMHON CUTyaIuu;
- 3HAaHUSIMH O BO3MOJKHBIX BapHUaHTaX pelleHus MpoOJeMHOM CUTyallud HA OCHOBE CHCTEMHOTO
MOAX0/3a;
- 3HaHUAMM Kak OnpenensiTe W OLIEHWBATh BO3MOJKHBIE PHCKHM M MPAKTHYECKUE IOCIEICTBUS
peanu3anyy JeWCTBUI 10 pa3pelieHnio MpodIeMHO cuTyammmy;



- 3HaHUSIMH O pedUIeKCUBHBIX METOJaX B IIPOLECCe OLIEHKUM pPa3HOOOpa3HBIX pEecypcoB
(IMYHOCTHBIX, TCUXO(U3UOIOTHYECKUX, CHUTYaTHBHBIX, BPEMEHHBIX), HCIOIB3YEMbBIX JUIS
pelleHus 3a1a4 CaMOOPTraHu3alluy U CaMOPa3BUTHS;

- 3HAHUEM O COCTABJICHUHU OOIIETO TJIaHa UCCIIEIOBAHUS;

- 3HAHUSIMU O TOM, KaK BbIOpaTh IKCHEPUMEHTAIbHBbIE U PACYETHO-TEOPETHUYECKHE METOJIbI
peleHNs TOCTAaBICHHOW 3a1a4u;

- 3HAHMEM O METOJIMKAaX HCCIIEJJOBAHMS BEIIECTB B TOM YHCIE HOBBIX (YHKIIMOHAIHHBIX
MaTepUajoB

5. COAEP)KAHUE INPAKTUKH

Opranuzanys DpakTUKU COCTOUT U3 TPEX 3TAIOB!

1 3Tan — opraHU3alMOHHO-TIOATOTOBUTEIbHBIN;

2 9Tall — OCHOBHOM;

3 3Tan — OTYETHBIN.

Otanbl OPaKTUKUA MPOXOAAT Ha Oa3e Kadeapbl SKCIEPUMEHTAIbHOH M TEOPETHYECKOM
¢usuku BI'Y u 1pyrux HayuHbIX U 00pa30BaTEIbHBIX OPTaHU3ALMSIX.

CopepxaHue NPaKTUKUA CTPYKTYPHUPOBAHO 110 3TallaM B COOTBETCTBHUHM C PACIIPEACICHUEM
00BEMOB y4eOHOW HArpy3KH, BUAAMU JICATEIILHOCTH 00yJarommxcs 1 popMaMu KOHTPOJIS.

6. OFbEM MPAKTUKHA
O0BEM pakTUKHU cocTaBisieT 12 3a4eTHBIX equHuLl, 2 Heaenu 432 vaca.
Ilpumeuanue:. yxaszvigaemcs 00bEM NPAKMUKU 6 3AUEMHBLIX eOUHUYAx u eé
NPOOONIHCUMETILHOCIb 8 HeOesX U AKA0eMUYeCKUX 4acax 6 COOmEemcmeaul ¢ y4eOHbIM NIAHOM.

CDopMa HpOMe)KYTOHHOﬁ aTTeCTanuu: 3a4€T C OI.IGHKOI71



AHHOTauMs pado4eid IPorpamMmmabl
npaktuku [IponsBoacTBeHHas NpaKTHKa (HAYYHO-UCCJIe0BATEIbCKASA

1. HEJIb 1 3AI[A)‘-H/I [NPAKTUKHN
Llens:
e CdopmupoBath TpodeCcCHOHATBHBIE YMEHHUS M ONBIT MPOPECCHOHATHHOW HAYYHO-
UCCIIEIOBATEIILCKOW JACATEIBHOCTHA Y MAarUCTPaHTOB.

3amaun:

® 3HAKOMCTBO CTYACHTOB C HAallpaBJICHUSMHU MEPCIEKTUBHBIX HAYUYHBIX UCCIEAOBAHUM,
OpraHU3aIlMOHHOM  CTPYKTYpOil  oOpa3oBaTelbHbIX W  HAyYHBIX  OpraHHU3alUi,
COBPEMEHHBIMH MeTOAaMH U 00OpyAOBaHHEM, IPUMEHSIEMBIMU B OOpa30BaTEIbHBIX U
HAay4HBIX OpraHU3aAlMAX; NPUOOPETEHHE HABBIKOB I10 BBIMOJHEHUIO MPOCTEHIINX
orepainuii B Hay4YHO-UCCIIE0BATEIbCKUX 1a00PaTOPHSIX;

® 3aKpPEIUICHUE TEOPETHUYECKUX 3HAHUN U NPAKTUYECKUX HABBIKOB, MOJYUYEHHBIX IMPHU
U3YYCHUH TPO(ECCUOHATHHBIX TUCIUTUINH;

e (QopmupoBaHWE YMEHHI HCIOJIB30BaTh COBPEMCHHBIE TEXHOJOTHH  cOopa
uH(pOpMalH, OBIIAJCHUE COBPEMEHHBIMH METO/IaMU MCCIICIOBAHHIMA

e cobecenoBaHMs C PYKOBOAMTEISIMH M COTPYJHHKAMH KOHKPETHBIX CTPYKTYPHBIX
nojipa3fieNieHnii 00pa30BaTeIbHBIX U HAyUYHBIX OPraHU3aINi, PYKOBOAUTEIEM MPAKTUKH
JUTSI TIPEIBAPUTEIBHOTO BhIOOpa Tematuku HUP.

2. BUJI IPAKTHKU, TUII, CTIOCOB Y ®OPMA EE IIPOBEJEHU
By npaktuku: npon3BoaCTBEHHAS
Tun npakTuku: Hay4YHO-HCCIeI0BaTENbCKas paboTa
Crnioco0 npoBeieHHsI IPAKTUKU: CIMAYUOHADHAS.
dopma npoBeeHrs MPAKTUKU: HENPEPBIBHAS.
Mecro mnpoBenenus mpaktuku: bIY, OMD, Kageopa sxcnepumenmanvro u

’

meopemuyeckot usuxu, YHUIL] “bpsanckas ¢puszuyeckas nabopamopus’.

3. MECTO ITPAKTUKU B CTPYKTVYPE OIIOII
[IpakTuka yueOHast (HayyHO-HCCIIEOBATENIbCKAsl) OTHOCUTCS K Moayiao Dusuka
KOH/IGHCUPOBAHHOTO COCTOsHUs BemectBa, uacmu OIIOII,  ¢gopmupyemou yyacmuukamu
00pa308amenbHbIX OMHOULeHUL) Y TIPOBOJIUTCS B 2 CEMECTPE.
Ilpumeyanue: HeobXo0OUMO yKaA3amv C643b NPAKMUKU C  Opyeumu  yieOHuIMU
OUCYUNTUHAMU (MOOYTIAMU) Y4eOHO20 NIAHA U NPAKMUKAMU.

4. TNTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA ITPU I[TPOXOXIEHUU [TPAKTUKU

Komnemenyuu obyuarowezocs, popmupyemvie 6 pesyivmame npoxoHcoeHus npaKmuKu

VYK-1 CnocoGeH ocyniecTBIATh KPUTUYECKUI aHAIU3 MPOOIEMHBIX CUTyal[il HA OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO AEUCTBHI

YK-6 CriocoGeH ornpenensaTh U peaan30BbIBaTh NPUOPUTETHl COOCTBEHHOMN JESITENbHOCTH
U CIIOCOOBI €€ COBEPILIEHCTBOBAHUS Ha OCHOBE CAMOOIIEHKH

OIIK-1 CnocobeH mnpumeHsTh (yHAAMEHTalbHbIE 3HaHHUS B OOJacTH (QU3UKU IS
pelIeHUs Hay4YHO-UCCIIEOBATENbCKUX 3a/ad, a TaKKe BJIAJETh OCHOBAMM IIEAarOTUKH,
HEOOXOJUMBIMHU IS OCYLIECTBIIEHUS IPETOAaBaTebCKON 1eITeIbHOCTH

OIIK-3 Cnoco0OeH mNpUMEHATh 3HAHHUSA B O0JACTH WHGPOPMALMOHHBIX TEXHOJIOTHUH,
HCIIOJIb30BAaTh COBPEMEHHBIE KOMIBIOTEPHBIE CETH, MNpPOrpaMMHBIE MPOIYKTHI M PECYpPChI
nH(OPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHON cetn "WnTeprner" (manee - cetb "MHrepHer") mns
pelieHus 3aaa4 nNpodeccuoHaNbHON JesSTeNIbHOCTH, B TOM YMCJIE HaXOISIIMUXCS 3a MpeaenaMu
npoMILHONW NOATOTOBKU



[Ipu mpoxo’kIeHUN MPAKTUKU O0YJArOIIUIICS OCBaUBaeT TPYIOBYIO (bie) GyHKIHIO (MH):
JIaGopaHT-uccieaoBaTenb

B pe3ynbrare ocBO€HUS NPAKTUKU 00YUYarOLIUICS TOJIKEH:

3HATb:
- KaK BBISIBUTH MTPOOJIEMHYIO CHUTYAIIMIO B TIPOIIECCE aHAIM3a IPOOJIEMBI;
- uHpOpMaNHIO, HEOOXOAMMYIO il BBIPAOOTKM CTPAaTeTMH JHCTBUH IO pa3peIIeHHIO
po0JIEMHOM CUTYyalH;
- BO3MOJKHBIE BAPHAHTHI PELICHUS IPOOJIEMHON CUTYaIli HA OCHOBE CHCTEMHOTO TTO/IX0/1a;
- BO3MOXKHBIC PUCKHM W TIPAKTUYECKHE TOCIECTBHUS peaH3allMi JCHCTBUH MO pa3perieHuro
npoOIeMHOI cuTyanuy;
- OCHOBBI (DPU3UKH;
- KaK COCTaBUTh OOIINH IJIaH MCCIEAOBAHUS U JICTAIBHBIC IUTAHBI OTACIBHBIX CTaIHIA;
- KaKk  BBIOpaTh OKCIHEPUMEHTAJbHBIE M  PACUETHO-TCOPETUYECKHE METOJbl  PEIICHUS
NOCTABJICHHOM 3a/1a4H;
- METOAMKH MCCIIEIOBAHUS BEIIECTB B TOM YHCII€ HOBBIX (DYHKIIMOHAIBHBIX MAaTEPHAJIOB,;
- CTPaTeruIo MOMCKa METOJIOB AaHAJIH3a;
- METOJIMKA HCCJIEOBAaHUS CBOWCTB MAaTEpPHAJOB M  BEIIECTB B TOM YHCIE€ W HOBBIX
(YHKIMOHAIBHBIX MaTEePHUaJIOB.

YMETh:
- OTIPENIENISIT ATAIBI Pa3pelIeHus MPOOIEMHON CUTYAIH C YI€TOM BapHATUBHBIX KOHTEKCTOB;
- KpUTMYECKU aHAJIM3UPOBaTh M BbIOMpPATh HH(OpMaLUIO, HEOOXOAMMYIO JUIsI BBIPAOOTKH
CTpaTeruu JeHCTBUH 1O pa3pelieHuIo NPOOIEMHON CUTYalINN;
- 000CHOBBIBaTh BO3MOXKHBIE BapHaHThl pEHICHUs NPOOJIEeMHOW CHUTyallud Ha OCHOBE
CHUCTEMHOTO ITOAXO0/a, OLIEHUBATh UX JOCTOMHCTBA U HEJIOCTATKU;
- OIPENENATh U OLICHWBATh BO3MOXKHBIE PUCKM W IPAKTUYECKHE IOCIEACTBUS pealn3aliu
JEeNCTBUI MO pa3pelieHuo NpoOIeMHON CUTYalNN;
- UCTOJIb30BaTh (PyHJAMEHTAJIbHBIE 3HAHUS 10 (PU3HKe;
- COCTaBJIATH OOLIMII MJIaH MCCIIE0BaHNUs U IeTalbHbIE TIaHbI OTAEIbHBIX CTAIUM;
- BBIOMPATh HKCHEPUMEHTAIbHBIE M PACUETHO-TEOPETUUECKUE METObl PEeIIEeHHs MOCTaBIECHHON
3a/1a41 UCXO01s U3 UMEIOIINXCS MAaTEPUAIBHBIX U BPEMEHHBIX PECYPCOB;
- UCIIOJIB30BaTh 3HAHMS O METOJMKE UCCICNOBAHMSA BEIIECTB B TOM 4YHUCIE HOBBIX
(YHKIIMOHAJIBHBIX MaTepUAJIOB;
- BbIpabaThIBaTh CTPATETHIO MOMCKAa METOJOB aHAlW3a M aJalTallii M3BECTHBIX METOJUK s
MCCJIEIOBaHMSI CBOMCTB BHIOPaHHBIX OOBEKTOB;
- IPUMEHATH HA NPAKTUKE CYLIECTBYIOIIME METOIUKHU UCCIENOBAHUS CBOMCTB MATEPHUAIIOB U
BEIIECTB B TOM YKCJI€ U HOBBIX (DYHKIIMOHAJIbHBIX MaTEPHAJIOB.

BJIAJIET:
- 3HAHUSMH O BBISIBIEHUW TTPOOJIEMHOM CHUTYaIllMH B MPOIECCE aHAIM3a TTPOOIIEMBI;
- yMEHHEM HaWTH HEOOXOAMMYIO /Jisi BBIPAOOTKH CTpaTerwy ACUCTBUN MO pPa3pelIeHHUI0
po0JIEMHON cUTyaluH;
- 3HAHUSIMH O BO3MOYKHBIX BapUaHTaX pelleHus MpOoOIEeMHOM CUTyallud Ha OCHOBE CHCTEMHOTO
MOJIX0/1a;
- 3HaHUSIMU Kak OmnpenensTh U OLEHUBATh BO3MOXKHBIE PUCKU U MPAKTUUYECKHE MOCIEICTBUS
peanu3anuu JeHCTBHI M0 pa3penieHuo MpoOIeMHON CUTYaINH;
- OCHOBHBIMH 3HAHUSIMU B 00J1aCTH (PU3UKH;
- 3HAHUEM O COCTaBJICHHMH OOILEro IiaHa UCCICIOBAHMS;
- 3HAHUSMH O TOM, KaK BBIOpAaTh IKCIIEPUMEHTAIBHBIE W PACUYETHO-TEOPETHUYECCKHUE METOJIbI
pElIeHs TOCTABJICHHOW 3a/1a4u;



- 3HAQHMEM O METOJMKAaX HCCIIEJOBaHMS BEIIECTB B TOM YHCIE HOBBIX (YHKIMOHAJIHHBIX
MaTepHuaoB;

- 3HAHUSIMH O CTPATETUy MOUCKAa METO/I0OB aHAJIN3a;

- 3HAaHUSIMM O METOJMKE UCCIIEA0BaHUS CBOMCTB MAaTEpUAIOB U BELIECTB B TOM YHCJIE U HOBBIX
(GyHKIHOHATBHBIX MAaTEPHAJIOB.

5. COOEPXAHMUE ITPAKTUKHA

Opranuzanuys DpakTUKU COCTOUT U3 TPEX 3TAIOB!

1 3Tan — opraHU3alMOHHO-TIOATOTOBUTEIbHBIN;

2 9TaIl — OCHOBHOM;

3 3Tan — OTYETHBIN.

Otanbl OPaKTUKUA MPOXOAAT Ha Oa3e Kadeapbl SKCIEPUMEHTAIbHOH M TEOPETUYECKOM
¢uzuku BI'Y 1 1pyrux Hay4HbIX U 00pa30BaTENbHBIX OPraHU3ALUSAX.

CopepxaHue NPaKTUKUA CTPYKTYPHUPOBAHO 110 3TallaM B COOTBETCTBHUHM € PACIIPEACICHUEM
00BEMOB y4eOHOW HArpy3KH, BUAAMU JICATEIILHOCTH 00yJarommxcs 1 popMaMu KOHTPOJIS.

6. OBbEM ITPAKTUKU
O0BEM IPaKTUKHU COCTaBISAET 9 3a4eTHBIX eauHuIl, 6 Heaenb 324 yaca.
Ilpumeuanue: ykazvigaemcs 00bEM NPAKMuUKU 6 3AUEMHBLIX eOuHuyax u eé
NPOOOIIHCUMETILHOCIb 8 HeOeIsX U AKA0eMUYeCKUX 4acax 8 COOmEemcmeaul ¢ y4eOHblM NiaHOM.

CDopMa HpOMe)KYTOHHOﬁ aTTeCTanuu: 3a4€T C OHGHKOﬁ



AHHOTauMs padoyell NporpaMmbl
npaktuku I[IpousBoacTBeHHas NpaKTHKa (HAY4YHO-UCCIe0BaTEIbCKasA
pabora)

1. HEJIb U BAJTAYU ITPAKTUKU
ean:
e CdopmupoBars npodeccHuoHaIbHBIE YMEHUS W OMNBIT NPOo(eCcCHOHATBLHON Hay4HO-
MCCJIEI0BATENbCKOM JIEATENIbHOCTH Y MAaruCTPaHTOB.

3anauu:

® 3HAKOMCTBO CTYJECHTOB C HAIIPABJICHUSIMH IEPCHEKTUBHBIX HAYUYHBIX UCCIEHOBAHUIM,
OpPraHM3aI[MIOHHON  CTPYKTypod  00pa3oBaTelbHBIX W  HAYYHBIX  OpraHHU3aIuil,
COBPEMEHHBIMH METOJaMH U 00OpyJOBaHWEM, MPUMCHICMBIMH B O0pa30BaTEIbHBIX U
HAyYHBIX OpraHM3alUsaX; [PUOOPETEHHWE HABBIKOB IO BBIMOJHEHUIO MPOCTEHIINX
orepanuii B Hay9YHO-UCCIIEI0BATEIBCKUX JTA00PATOPHSIX;

® 3aKpEIUICHUE TEOPETUYECKUX 3HAHMN M MPAKTUYECKUX HABBIKOB, MOJIYYEHHBIX IPHU
U3Y4YeHUU TPO(deCcCUOHATBHBIX AUCIUIUINH,

e (QopmupoBaHMe yMEHHI  HUCHOIB30BaTh COBPEMEHHBIE TEXHOJOTMH  cOopa
uH(OpMaIKH, OBJIaICHUE COBPEMEHHBIMU METOIaMH MCCIICIOBAaHUN

e coOeceoBaHUA C PYKOBOJIUTEISIMU U COTPYAHUKAMH KOHKPETHBIX CTPYKTYPHBIX
nojpa3iesieHuid 00pa30BaTENIbHBIX M HAYYHBIX OpraHU3aIfil, pyKOBOAUTEIEM MPAKTUKU
JUTSL TIpEeIBApUTEILHOTO BhIOOpa TemaTrku HUP.

2. BUJI IPAKTUKH, TUIL, CIOCOB U ®OPMA EE ITPOBEJIEHUS

Bun npakTuku: Ipou3BOACTBEHHAS

Tun npakTuky: Hay4HO-HCCIIEe0BaTENbCKas paboTa

Crioco0 npoBeieHHsI TPAKTUKU: CIMAYUOHAPHAS.

®dopma NpoBeeHNs TPAKTUKU: HENPEPBIBHAS.

Mecro mnpoBenenuss mupaktuku: b1V, OMD, Kageopa sxcnepumenmanvHol u
meopemuyeckot usuxu, YHUIL] “bpanckas ¢puszuyeckas nabopamopus’.

3. MECTO ITPAKTUKHU B CTPYKTYPE OIIOIT

IIpakTuka yueOHas (Hay4HO-HMCCIENOBATENbCKasg) OTHOCUTCS K Moaymo Pusuka
KOHJICHCUPOBAHHOTO cOCTOsSHUS BemectBa, uacmu OIIOII, ¢opmupyemou yuacmuukamu
006pazoeamenvHblX OMHOWEHUL) U TIPOBOIUTCS B 2 ceMecCTpe.

Ilpumeuanue: HeoOXOO0UMO yKA3amMb C65A3b NPAKMUKU C  Opyeumu  y4eOHbIMU
OUCYUNTUHAMU (MOOYTIAMU) YUeOHO20 NIAHA U NPAKMUKAMU.

4. IINTAHUPYEMBIE PE3YJIbTATbI OBYYEHUA ITIPU ITPOXOXJIEHMU
MPAKTUKH

Komnemenyuu obyuarowezocs, gpopmupyemvie 6 pesyivmame npoxoHcOeHus npaKmuKu

VYK-1 CnocoGeH ocyniecTBIATh KPUTUYECKUI aHAIN3 MPOOJIIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO AEUCTBHI

VYK-6 CriocoGeH ornpeaensaTh U peau30BbIBaTh IPUOPUTETHI COOCTBEHHOM AESITENbHOCTH
U CIIOCOOBI €€ COBEPILIEHCTBOBAHUS Ha OCHOBE CAMOOIIEHKH

OIIK-1 Cnocoben mnpumeHsATh (yHIAMEHTAIbHBIE 3HAHWS B 00JacTh (U3UKH IS
pelIeHUs Hay4YHO-UCCIIEOBATEIbCKUX 3a/Jad, a TaKKe BJIAJETh OCHOBAMM IIEAarOTUKH,
HEOOXOJUMBIMH IS OCYLIECTBIICHUS IPETIOAABATEIbCKOM 1eATeIbHOCTH



OIIK-3 CnocobeH TpUMEHSATH 3HAHUS B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTHH,
UCIIOJIb30BaTh COBPEMEHHBIE KOMIBIOTEPHBIE CETH, MNPOrPAMMHBIE MPOAYKTBI U PECypChl
nH(popManMOHHO-TeJIEKOMMYHUKaIMoHHOW ceTu "MHTepHer" (manee - cerb "HHTepHer") ms
pelreHus 3aaad npoecCHOHATBHON NEATEILHOCTH, B TOM YHCIIE HAXOSIIUXCS 3a TpeaeiaMu
npoUIBLHON MOATOTOBKU

[Tpu pox0’KIeHUH NMPAKTUKU O0YJArOIIUICS OCBauBaeT TPYAOBYIO (bie) PyHKIHIO (MN):
JIabopaHT-ucciea0Barenb

B pe3ynbrare ocBO€HUS NPAKTUKU 00YUYarOIIUICS TOJIKEH:

3HATD:
- KaK BBIIBUTH IPOOJIEMHYIO CUTYAIIMIO B IIPOIIECCE aHAIN3a MPOOJIEMBI;
- uHpopmanuo, HEOOXOMUMYIO Il BBIPAOOTKM CTpaTErWH JCHCTBU IO Pa3pelICHUIO
MpoOJIEMHON CUTYaIIUH;
- BO3MOJKHBIE€ BAPUAHTHI pelIeHUs TPOOJIEMHON CUTYallMH HAa OCHOBE CUCTEMHOTO MOIX0/4;
- BO3MOXKHBIC PUCKH M TPAKTUYECKHUE IMOCIACACTBUS PEaNM3allud JIEHCTBHH 10 Pa3pelIeHUIO
po0JIEMHON cUTyaluy;
- OCHOBBI (PU3HKHU;
- KaK COCTaBUTb OOIIMH IJIaH MCCACAOBAHMS U JCTAIbHBIC TUIAHBI OTACIbHbBIX CTAIUI;
- Kak BbIOpaTh OKCHEPUMEHTAIbHBIE W  PACUYCTHO-TCOPETUYECKHE METOJbl  peIICHUs
IMOCTaBJICHHOM 3aJa4H;
- METOJIMKH HCCIIEI0BAHUS BEIIECTB B TOM YUCIIE HOBBIX (DYHKIIMOHATIBHBIX MAaTEPHAIIOB;
- CTpaTEruio MOMCKAa METO0B aHAJIN3a;
- METOJIMKHA WCCJICIOBAaHUS CBOWCTB MAaTEpUAIOB M BEHIECTB B TOM YHCJIE W HOBBIX
(YHKIIMOHATBHBIX MaTEPUATIOB.

YMETb:
- OIPEIENATD JTalbl pa3pelieHus MPoOIEeMHON CUTYalluU C Y4ETOM BapUaTUBHBIX KOHTEKCTOB;
- KpUTMYECKH aHAJIM3UpPOBaTh M BbIOMpaTh HH(OpMaIUio, HEOOXOAUMYIO JUISl BBIPAOOTKU
CTpaTeruu JeHCTBUH MO pa3pelieHnIo NpoOIeMHON CUTYallluu;
- 000CHOBBIBaTh BO3MOXKHBIE€ BapHaHThl pEIICHUs NPOOJIEeMHOW CHUTyalluM Ha OCHOBE
CHUCTEMHOTO ITOAX0/a, OLIEHUBATh UX JOCTOMHCTBA U HEJIOCTATKU;
- OIIPEACIATh U OLEHUBATh BO3MOXKHBIE PUCKM M INPAKTUYECKUE IOCIECACTBUSA pPealM3aluu
JENCTBUI MO pa3pelIeHno NpoOIeMHON CUTYyalnu;
- UCTOJIb30BaTh (PYHJAMEHTAJIbHBIE 3HAHUS 110 (PU3HKe;
- COCTaBJIATh OOLIMII MJIaH MCCIIE0BaHuUs U IeTalbHbIE TUIaHbI OTAEIbHBIX CTAUM;
- BBIOMPATh HKCHEPUMEHTAIbHBIE U PACUETHO-TEOPETUUECKUE METObl PEIEeHHs MOCTaBIECHHON
3a/1a4M UCXO1 U3 UMEIOIUXCS MAaTEPUAIBHBIX U BPEMEHHBIX PECYPCOB;
- UCIIOJIB30BaTh 3HAHMS O METOJMKE UCCICNOBAHMSA BEIIECTB B TOM 4YHUCIE HOBBIX
(GYHKIIMOHAJIBLHBIX MaTepUAIOB;
- BbIpabaThIBaTh CTPATErHIO MOMCKAa METOJIOB aHAlW3a M aJaNnTallid M3BECTHBIX METOJUK JJIs
MCCJICIOBAHMS CBOMCTB BEIOPAHHBIX OOBEKTOB;
- IPUMEHATH HA MPAKTUKE CYLIECTBYIOIIME METOIUKHU MCCIEAOBAaHUS CBOMCTB MAaTepUANIOB U
BEIIECTB B TOM YHCJI€ U HOBBIX (DYHKIIMOHAJIBHBIX MaTEPHAJIOB.

BJIAJIETD:
- 3HaHUSIMH O BBISIBJICHUH TPOOJIEMHOM CUTYAIMH B TIPOIIECCE aHAIN3a TTPOOIIEMBI;
- yMEHUEM HaWTH  HEOOXOIUMYIO ISl BBIPAOOTKM CTpaTeruu ACWCTBUI MO pa3pelieHuto
po0JIEMHON cUTyaluH;
- 3HaHUSIMH O BO3MOJKHBIX BapHaHTaX pelIeHHs NpoOJIEeMHOM CUTyallMM HAa OCHOBE CHUCTEMHOIO
HOAXO0a;



- 3HaHUAMU Kak OmnpenensTb W OLEHUBATh BO3MOXKHBIE PUCKH M MPAKTUYECKUE MOCIEACTBUS
peanu3anuu JeHCTBUM 10 pa3pelIeHUI0 TPOOIEMHOM CUTYAITUH;

- OCHOBHBIMH 3HAHUSIMH B 007acTH (PU3UKY;

- 3HAaHMEM O COCTABJICHUU OOIIETO MJIaHa UCCIICIOBAHNUS;

- 3HAHHUSAMH O TOM, KaK BbIOpaTh SKCICPUMEHTAIbHBICE U PACUETHO-TCOPETHUYCCKHE METOJIbI
pelleHus OCTaBICHHOM 3a/1auH;

- 3HAHMEM O METOJMKAX WCCIICJJOBAHMUS BEIIECTB B TOM YHCIE HOBBIX (YHKIIMOHATHHBIX
MaTepuasos;

- 3HAHUSAMHM O CTPATETHUU MTOMCKA METO0B aHAJIN3a;

- 3HAHUSIMH O METOJIMKE HUCCIIC0OBAHMS CBOMCTB MaTepUaIOB U BEIIECTB B TOM YHCII€ U HOBBIX
(GYHKIIMOHATHHBIX MAaTEPHAIIOB.

5. COAEP/KAHUE ITPAKTUKHU

Opranuzanys DpakTUKU COCTOUT U3 TPEX 3TaIOB!

1 3Tan — opraHu3alMOHHO-TIOATOTOBUTEIbHBIN;

2 9Tall — OCHOBHOM;

3 3Tan — OTYETHBIN.

Otanbl OPakTUKU MPOXOAAT Ha Oa3e Kadeapbl SKCIEPUMEHTAIbHOM M TEOPETHYECKOM
¢uzuku BI'Y u 1pyrux HaydHBIX U 00pa30BaTEIbHBIX OPraHU3ALUAX.

CopepxaHue NPaKTUKUA CTPYKTYPUPOBAHO 110 3TarlaM B COOTBETCTBHUHM € PACIIPEACICHUEM
00BEMOB y4eOHOW HArpy3KH, BUAAMU JCATEIHHOCTH 00yJaromuxcs 1 popMaMu KOHTPOJIA.

6. OBbEM ITIPAKTUKHA
OO0BEM IIPAKTHUKHU COCTABIACT 9 3a4eTHBIX equHUIL, 6 Heaenb 324 Jaca.
CDopMa HpOMe)KYTOHHOfI arrecraguu. 3a4cT C OI.IGHKOI71



(I)aKy.]IbTaTI/IBHbIe AUCHUIIIINHBI

Annomayus padoueii npozpammol
oucyunaunvl OCHO8bl PUUKU MAZHUMHBIX AGIEHUTL

1. EJb U 3AJAYM OCBOEHUS YYEBHOM TUCIUIITAHBI

Mean:
o OBJIa/ICHUE HAyYHBIM METO/IOM MTO3HAHHUS;
o O3HAKOMJICHHE C OCHOBHBIMH METOJIAaMH (PU3MUECKUX UCCIEIOBAaHUN B 00IACTH (PU3HKH
MarHUTHBIX SIBJICHUIA;
o O3HAaKOMJICHHE C OCHOBaMHM ()M3MYECKOW HAayKH: OBIaAeHHe (yHIaMEHTaIbHBIMU

MOHITHSIMH, 3aKOHAMH U TEOPUSMHU KJIACCHYCCKOW M COBPEMEHHOW (U3UKH B 00JIACTH
MarLeTusma.

3agauu:
o (dbopMHpOBaHUE Y MAarUCTPAaHTOB HAYYHOT'O MIPEICTABICHUS O TEOPUH HUCCIICAOBAHUIA;
o O3HAKOMJICHHE C COBPEMEHHBIMU TEHIEHLMSIMU pa3BUTHS (HU3UKU U HEOOXOAUMOCTBIO
ydeTa UX BIUSHUS Ha BIOOP TEMATUKH UCCIIEI0BAaHUIN B YHUBEPCUTETCKUX YCIOBUSIX;
o 00y4YeHHEe TEOPETUYECKHM OCHOBAM aHAaJHM3a dKCIEPUMEHTAIBHOTO MaTepHaia ¢ ya€ToM
NOCJEAHUX JOCTH)KEHUN TEOPETUUECKON U SKCIIEPUMEHTAILHON (PU3UKY;
o 00y4eHHEe MarucTpaHToOB IO BCeM paszzesiaM (PM3UKH MarHUTHBIX SIBJICHUM;
. BBIpaOOTKAa y MAarucCTPaHTOB HABBIKOB CAMOCTOSITEIBHOM Y4eOHOH JesTeTbHOCTH,
pa3BUTHE y HUX [TO3HABATENbHBIX OTPEOHOCTEH;
o pUOOpEeTeHNe MNPAKTUYECKOIO OINbITa IPOBEIEHUS HCCIICAOBAaHUM, HayMHAsg OT II0-

CTaHOBKH 3aJja4yM U 3aKaH4YMBas1 HOIIFOTOBKOI\/JI ny6111/11<au1/11/1.

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHJ'II/IHB. OTHOCHTCA K q)aKy.TIBTaTI/IBHBIM AUCHUIUINHA, U3Y1ACTCA B 1 CEMECTPE

HSyLIeHI/IC JAUCHUIINIMHBI OIMUPACTCA HA 3HAHUA O6y‘laI-OH_[I/IXCSI, MOJIYUCHHBIC B XO/€
OCBOCHUS JUCITUITIINH dusuka KOHACHCHUPOBAHHBIX CPE/

3. ITAHUPYEMBIE PE3YJIbTATbHI OBYUEHUS 1O AUCHUIIJIMHE
Komnemenyuu odyuarowezoca, popmupyemoie 6 pesyibmame 0C60CHUAL OUCYUNTIUH DL
VYK-1 Cnoco0OeH OCylecTBISITh KPUTHYECKHM aHalu3 MpOoOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO AEHCTBUI
OIIK-1 Cnocoben nmpuMeHATh (PyHAAMEHTalIbHbIE 3HAHUS B 00JIaCTU (U3MKU Ui pELIeHUs
HAY4YHO-MCCIIEJOBATEIbCKUX 33/1a4, a TaKKe BJIa/JeTh OCHOBAMH IEarorvku, HEOOXOJIUMBIMU
JUIsl OCYILIECTBIICHHSI TPETIOAABATENIBCKOM 1A TETbHOCTH

B pe3yabTare udyyeHus AUCHUNIMHBI 00YUYAKOIIHIACS TOJIAKEH:

3HATD:
. Copep:xaHue COBPEMEHHBIX TPOOJIEM U HOBEUIITUX JOCTUKEHUHN (PU3UKH.
o 3HAaeT TEXHOJIOTHH CaMOCTOSTEIHLHOTO pe€mi€HUA KOHKPETHBIX 3aJadd Hay4YHBIX

HCCIeIOBaHUN B obactu (I)I/I3I/IKI/I n C HCIOJIB30BAHUCM COBpCMCHHOfI afrmaparypbel H“
I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHM C MCIIOJIb30BaHUEM HOBEUIIIETO pOCCHﬁCKOFO )51 3aPY6C)KHOF0
OIIbITa



YMETb:
° - HpI/IMeHHTB 3HaHUA O COBPEMEHHBIX HpO6HCMaX M HOBEHIIINX JOCTHIKCHHUAX (1)I/ISI/IKI/I B

Hay4YHO-HMCCIIEJ0BATEIbCKOM paboTe.

. YMeeT UCIonb30BaTh TEXHOJIOTUU CAMOCTOATEIBHOTO PEIICHNS KOHKPETHBIX 3a1a4u
HAYYHBIX UCCIIEIOBaHUN B 00JIACTH (PU3HMKH U C UCIIOIH30BAHNEM COBPEMEHHOH anmaparypsl U
UH(POPMALIMOHHBIX TEXHOJIOTUN C UCIIOJIB30BAHNEM HOBEHILIErO POCCUICKOTO U 3apyOeKHOTO
OIIbITa

BJIAJAETD:
° HaBbikamMu UCHONB30BaHUSI OCHOBHBIX TMOHSATHHA, TMOAXOJOB, Teopuidl (HU3NKU

KOHACHCUPOBAHHOI'O COCTOAAHUSA BCUICCTBA B HaquO'HCCHCHOBaTeHBCKOﬁ pa60Te.

L4 Brageer TEXHOIOTHSAMU CaMOCTOSATEIBHOIO peiCHrd KOHKPCTHBIX 3aJa4id HAyYHBIX
I/ICCJ'IC,I[OBaHI/Iﬁ B o0OiacTu (1)I/I3I/IKI/I n C HCIOJIB30BAHUCM COBpeMeHHOﬁ alIaparypbel Hu
PIH(l)OpMaI_II/IOHHLIX TEXHOJIOTHH C MCIIOJIb30BAaHHEM HOBEHIIIETO pOCCHI;'ICKOFO u Bap}/'6e)KH01"O
OIIbITa

4. COJEP)KAHUE YYEBHOM JUCHOUILINHBI
(Heobdx00umo ykazamop 0CHOGHbBIE OUOAKMUYUECKUE eOUHUbL)

Tema Nel. MarHuTHble CBOMCTBA 3JIEKTPOHA, 3JIEKTPOHHOM 000/10YKH aTOMA H ApPa

CnvH W CIUHOBOW MArHUTHBIH MOMEHT JJekTpoHa. Dddekr 3eemana. /[namaraetusm
3JIEKTPOHHON 000s104KkM aTtoMa. [lapaMarHuTHBIE BeLIeCTBAa B CHUJIbHBIX M CJIAa0BIX MarHUTHBIX
noysix. IlapamaruutHbele BemiecTBa. (CBONCTBAa 3JIEKTPOHOB IPOBOJUMMOCTH B MeETalIE.
[TapamarneTnsm cBOOOAHBIX 3JIEKTPOHOB. J[namarHeTsM cBOOOAHBIX 3JIEKTPOHOB

Tema Ne2. OcHOBHBIE ONIBITHBIE JAHHBIE 0 CBOHICTBAX MATHETUKOB

Knaccugukanus mMaruetukoB. deppoMarHeTuky, aHTU(GEpPOMarHeTHKy, peppruMarHeTuKy,
ciabple (eppOMarHeTHKH, BEIIECTBA C OOMEHHOHW aHm3oTpornmel. OCHOBHBIE CBOWCTBA
(beppoMarHeTHKOB.

Tema Ne3. OcHOBHBIE TEOPUM MATHETHKOB

OCHOBBI TEpPMOJMHAMMKM MAarHUTHBIX siBIeHUH. Temmoémkoctb. OCOOEHHOCTH TEepMO-
JUHAMHYECKOIO MOBE/IECHUS MAarHeTUKoB. Bprunciaenwe MarHMTHOro momeHta Ttena. dop-
MalibHasi Teopus (eppomarHeTusma. I'mmoresa o cCymecTBOBaHHMM oOjacTedl CIOHTaHHOM
HaMarHW4YeHHOCTH ((eppOMarHUTHBIX TOMEHOB).

Tema Ned4. KBanroBas Teopusi peppomarsernzma

[Tpupona 3neMeHTapHbIX HOCUTEIEH MarHUTHOIO MOMEHTa B (peppoMaraetukax. OOMeHHast
sHeprusa. MonekynsapHas Teopus ¢eppomaretuzma Ppenkens-Ieiizenbepra. Temmnepatypa
Kropu.

Tema NeS. Paziimunbie BUAbI JHepruu B eppomarnernke U GopmyJaibl JJisi HX ONIHCAHUSA

OHeprus OOMEHHOTO B3aMMOJEWUCTBUSA. OHEPrus KpUCTAIOrpapUueckoll MarHUTHOU
AQHU30TPONHUM. ODHEPrus MarHUTOCTPUKIMOHHON aedopManuu (MarHUTOYNpyras SHEpPTHs).
MarnuToynpyras 3Heprusi. JHeprusi MarHUTOCTATUYECKOT0 NoJIA. JIMHelHass MarHUTOCTPUKIIMSL.
OO6BbEMHAsE MarHUTOCTPUKIINSA. MeXaHOCTPUKIHS U YPPEKT.

Tema Ne6. I'eomeTpusi 06/1acTeil CHOHTAHHOM HAMATHUYEHHOCTH

['pannyHbBIi clOW MeXIy 00JacTIMU CIOHTAaHHOW HaMarHM4eHHOCTH. Mojenu JOMEHHOU
CTPYKTYpbI B OJJHOOCHBIX M MHOT'OOCHBIX (peppoMarteTvkax. MarHuTo-MHOIOOCHBIN KPHUCTAJLIL.
OnHOnOMEHHas CTPYKTYpA.

Tema Ne7. Ilpomecchl cMeleHMsI TPAaHMII MeXKAY 00JIACTSIMM CIIOHTAHHOW Hamar-
HUYCHHOCTH

JIBuKkeHue rpaHul] MKy O0JacTAMU C aHTUIApAUIETIbHOW U B3aUMHO NEPIIEHIUKYISIPHON
HaMarHUYEHHOCThIO. Teopus KpuTHueckoro mois. Teopus HauanbHOM ©  oOpaTHOM
MPOHUIIAEMOCTH B MJI€ATIbHO OJHOPOIHON cpesie MpH HAJIWYMHU B HEH HEOJHOPOJHBIX YHPYIHX
HaIpPsOKCHUN.



Tema Ne8. KpuBble HAMATHUYHBAHMS

HauvanbHbiil yyacTok KpuBOW HamarHuumBaHus. OOpaTHMble M HEOOpaTHMbIE MPOLECCHI
cMmemenus rpanul. OOpaTuMeble Mpolecchl BpaiieHusa. Teopus AkyioBa. BiusHue ynpyrux
HaNpsOKEHWH Ha HamMarHuuMBaHue (QeppomarHeTukoB. HeoOpaTumble sBICHHS Tepe-
MarHu4uBaHud. Teopus rucrepe3nca Ha OCHOBE IPOLIECCA CMEIIEHMS I'PaHUL] B OJHOPOIHOU
cpelie IpU HAJIMYUKU B HEW HEOAHOPOHBIX HanpsbkeHui u BkimoueHuil (Konpopekuii, Kepcren).
I'uctepesuc, oOyCIOBICHHON 3aJIepKKOM POCTa 3apoJIbIIIe mepeMarHnduBanus. [ ucrepesuc,
00yCJIOBJICHHBIH HEOOPATUMBIM MPOLIECCOM BPALICHHUS.

Tema 9. OcHOBHbIE MATHUTHBIE XaPAKTEPUCTUKHU B MePeMEHHbIX MOJISIX

Ckun-3¢dexr. Jucnepcrs MarHUTHON MPOHHUIIAEMOCTH. Y PaBHEHHE JBIKECHUS JOMEHHOU
CTEHKH.

Tema Nel(. SIBiieHue nepeHoca

DnekTpuueckue cBoicTBa (eppoMarHeTukoB. TemnonpoBoaHOCTb. UETHBIE U HEUETHBIE
rajpBaHO-TepMOMaruHuTHele 3¢ dekre. Ontuyeckne, MarHUTOONTHYECKHE CBOICTBa (Qep-
POMarHeTUKOB.

Tema 11. Pe3oHaHCHBIE SIBJIEHUS

SInepHbli MAarHUTHBIA PE30HAHC. DJEKTPOHHBIM NapaMarHUTHbIA pe3oHaHC. Deppomar-
HUTHBIA pe3oHaHc. YpaBHenue Jlannmay-Jludmmma. Ocobennoctu ®MP B deppurax. Cnun-
BOJIHOBOM pE30HAHC.

Tema 12. MarHuTHbIe MaTEPHUAJIbI

Marnutomsarkue Marepuansl. JKene3o, Kene30-KpeMHUCTBIE, JKEJIE30HUKENIEBbIE CIUIABbl U
T.I. MarauroTBepabie Marepuaibl. [IocToSHHBIE MArHUTHI.

Tema 13. ToHkHe MATHUTHBIE IVIEHKHU

OcHoBHblE cIIOCOOBI MOdyuyeHHUs. BakyymHble TexHojoruu. OCHOBHbIE JOCTOMHCTBA U
HeJocTaTKU. beicTpo 3akanéHHble cruiaBbl. OcoOeHHOCTH mpolieccoB HamarHuuuBanus TMIL
Crpykrypa noMeHHbIx rpanuil. CoBpemenHbie ycrpoiicta Ha TMIL.

5. TPYAOEMKOCTbH JUCIUIIJIMHBbI
OO6mmas TpyA0€MKOCTh TUCIUILUIMHGBL: 1 3aueTHas equHuIa, 36 9acoB.
®dopma mpoMexyTouHOU aTTecTanuu: 3a4€T (1 cemectp)



Annomayusn padoueii npozpammol
oucyunaunvl I'ocyoapcmeennas noaumuka ¢ 001acmu nPOMUBOOCIUCmeus

Koppynuuu

1. LEJb U 3AJAYU OCBOEHHUS YUEBHOMN JANCHUTIIJINHBI
enn:
3aKJIIOYaC€TCA B IMOJTYYCHUHN 3HAHUU O np06neMax KOppynuuu B pOCCHfICKOM U MCKAYHaApOAHOM
KOHTCKCTC, TCOPCTUUYCCKUX U IPAKTUYCCKUX IMOAXOOAaX K HpOTHBOILefICTBHIO KOoppynuuu, CHOCO63X u
MeTOoJaX pa3pabdOTKH CTPATETUH MPOTHBOACHCTBUS KOPPYIIIIUU H BOZMOKHOCTSX €€ TPHUMEHEHUSI.

3agaun:

- MOJYYCHHUE TEOPETHUYECKUX M IMPAKTUYECKUX 3HAHUM B 00JACTH MEKAyHAPOAHOTO H
HaIlMOHAJIBHOTO 3aKOHOAATENILCTBA, PErYIHUPYIOIINX IPOTUBOICHCTBUE KOPPYIILIUH;

- npruoOpeTeHne 3HaHu| 0 POPMUPOBAHUN CTPATETUHU MMPOTHUBOACHCTBHS KOPPYIIINY;

- O3HAaKOMJICHUE C IMPAKTUYCCKUM OIIBITOM BBIABJICHHA, NPCAYIPCKACHUA U MPCCCUCHUA
HapylLIeHU 3aKkoHoAaTenbeTBa Poccuiickoit @enepanuu, CBI3aHHBIX C KOPPYILMOHHONW COCTaBIISIOLICH;

- ¢dbopMHUpOBaHHE YMEHHM pAaclo3HaBaTh KOPPYILHMIO KaK 3JEMEHT COLUAJIBHO-
MOJIUTHYECKOM KU3HHU O6I].[€CTB3 B MCKAYHApPOAHOM U HAITMOHAJIbHOM KOHTCKCTE.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII
I[I/ICI_II/IHHI/IHB. OTHOCHTCA K (1)8.Ky.]'ILTaTI/IBHLIM AUCHUIIIIMHAM, U3y4acTCs B 4 CEMECTPEC

W3ydeHnne AMCUUIUIMHBI OMMPACTCSd Ha 3HAHUA OOYYarOLIUXCs, MOJYYCHHbIE B XOJ€
OCBOCHMS AUCLUIUIMH _ UCTOPHUS

3. IIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUA 11O JUCIUIIJINHE
Komnemenyuu ooyuarowezocs, popmupyemoie ¢ pe3yipmame 0C60€HUs OUCUUNTUHDL
VYK-1 CnocoGeH ocymecTBIsATh KPUTHYECKHM aHanu3 NpoOJeMHBIX CUTyallMii Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBHI

B pe3yabTare n3yyeHus AUCHUNIMHBI 00YYAOIIHUICH JOJIKEH:

3HATD:

®  CHCTEMHBIA METO]I UCCIIEIOBAHUS U MOJICIMPOBAHUS aIMUHUCTPATUBHBIX MPOLIECCOB U MPOLETYP
B chepe aHTUKOPPYIIIMOHHON TOTUTHKH U TPOGUITAKTUKHA KOPPYIIIHAN

e OCHOBHOE HOPMATHUBHO-TIPaBOBOE obecriedeHre cpepbl aHTUKOPPYIMITUOHHON TTOTUTUKH
YMEThb:

® OCYIIECTBISITh CHCTEMHOE WCCIEJOBaHWE W pa3padarbiBaTh OOOCHOBaHHWE IPUMEHEHUS
TEXHOJIOTHI MOJICIIMPOBAHUS aJIMUHUCTPATUBHBIX MPOLEAYP; MPOCKTHPOBATh METOJBI U CIIOCOOBI
pacrto3HaBaHUs CUTYaIil KOH(MINKTa HHTEPECOB

e OCYHICCTBISATh NPOQHUIAKTUKY, TPEAYNPEKJACHUE  MPABOHAPYIICHUN, KOPPYIIIUOHHBIX
MIPOSIBJICHUH, BBISBIISTH U YCTPAHATH IPUINHBI M YCIOBUS, CIIOCOOCTBYIONTNE X COBEPIICHUIO
BJAJIETH:

e HAaBBIKAMH IO MCCIEAOBAHUIO AECATEIBHOCTA OPraHOB T'OCYJIapCTBEHHOTO W MYHWIMNAIBHOTO
yOpaBlIeHUs] 1O OOECIEYEeHUI0 TMPHOPUTETA IpaB M CBOOOJ 4YeNIOBEKa, MpPEJOTBPAIICHUIO
KOppyHIUH

® TnpueMaMH ¥ METOJaMM BBISABJICHHSA, YCTPAHEHHUS U IPECEUEHNUs KOPPYMIHOHHBIX MPOSIBICHUN

4. COIEP’)KAHUE YYEBHOU JUCIIUITJIMHBI
(Heobdx00umo ykazamop 0CHOGHbBIE OUOAKMUYECKUEe eOUHUYbL)

Ne
HaumenoBanue pa3enos,
pasnena, Copnepxanue pasnena (TeMbl) TUCITUILTAHBI
TEM JIUCLUILIMHBI
TEMBI




[IpoTuBOICHiCTBIE
KOPPYIILIUU: TIOHSITHE,
CYIITHOCTH, CTPYKTYpa

[Tomxoap1 K OMPEAETICHHUIO TOHATHS «KOppymusy. [lonarue
«KOPPYIIUS KaK CI0XKHOE, MHOTOACIeKTHOe. MHOroo0pasue
MPOSIBIICHUH KOPPYNIHU B 001IecTBe. Koppymniws kak cuctreMHoe
spiieHue. CTpyKTypa Koppynuuu. Bumbl u GopMbl KOppyIIuy.
britoBas koppynius, ee BUAbL. [[pruuuHbl pacipoCcTpaHEHHOCTH
KOppYILUHU B cCOBpeMeHHOU Poccuu u B Mmupe.

HeraTuBHBIC TTOCIENCTBUS KOPPYIILIUH [T OOIIECTBA U TOCYIAPCTRA.
[Tomxoap1 K BOIPOCY O HANPaBICHUAX OOPHOBI C KOPPYIIIHEH.
CucTteMHBIN TOAX0J K 00pb0E ¢ KOpPYHLIHUH.

Koppynuus u
[POTUBOJICHCTBUE €U B
MUPOBOM MPAKTUKE

Koppymnmus kak MexayHapoaHas mpobiieMa B STIOXY TII00aTH3aIiH.

OCHOBHBIC TEPMHUHBI ¥ ITIOHATHS: OOIIECTBEHHBIH JOrOBOD, IIPaBOBOE
rOCyJ1apCTBO, «PENTHUIIbHAS TIPECCay, IIAHTaX, adepa, KICITOKPATHUS,
riio0an3arus.

[IpaBOBBIE OCHOBBI

Kongenuss OOH npotus xoppynimu 2003 r. Konsenuus 06

[IPOTUBOJCHCTBUSA YTOJIOBHOM OTBETCTBEHHOCTH 3a Koppynuuio 1999 r.

KOpPYILUU
DenepanbHOE 3aKOHONATEIBCTBO, PETYIUPYIOLIEE IPOTUBOACHCTBHE
koppynuuu. Axtel [Ipesunenta PO u [IpaButenscrBa PO,
pETyJIUPYIOIINE NPOTUBOJICUCTBUE KOPPYHIIMU. HOpMaTUBHBIE aKThI,
perynupyromue NpoTUBOACHCTBIE KOPPYIIIMH HA PErHOHAIBHOM U
MyHULUIAIbHOM YpOBHsIX. HalmoHaneHas crparerus
MIPOTUBOIEHCTBHS Koppyniuu. OCHOBHBIE HaIlPaBICHUS
rOCYAapCTBEHHOH MONUTUKU B chepe MPOTHUBOAEHCTBHS KOPPYIIIIHH.

XapakTepucTuka [ToHsTHE KOPPYILIMK B POCCUICKOM MpaBe U AOKTpUHE. DopMbl

[IpaBOHAPYLICHUI MPOSIBICHUS KOppYNUMHU. JIUCIUIIMHAPHAS OTBETCTBEHHOCTD 3a

KOpPYTIIIMOHHOMN MpaBOHAPYIIEHNUS, CBI3aHHBIE C KOPPYIIIHOHHON AESITEIHHOCTHIO.

HAITPaBJICHHOCTU U
OTBETCTBEHHOCTb 33 UX
COBEpIIICHHE

IlonsiTre M BUIBI aIMUHUCTPATHBHBIX IPABOHAPYIIEHUI
KOpPPYILUOHHOW HalnpaBieHHOCTU. [ToHsTHE U BUIBI IPECTYIUICHUN
KOPpPYNIIMOHHON HaNpaBIEHHOCTH.

OO0mast xapakTeprcTUKa KOPPYIIIHOHHBIX PECTYINICHHH IPOTUB
rOCYJapCTBEHHOHN BJIACTH, HHTEPECOB TOCYAAPCTBEHHOM CITy:KOBI 1
CITy>KOBI B OpraHax MECTHOI'O CaMOyIpaBieHus. Bujb
KOPPYNIMOHHBIX MPECTYIJICHUH MPOTHUB rOCYAAPCTBEHHOHN BIACTH U
CIIy>KOBI B OpraHax MECTHOI'O CaMOYIIPaBJICHUSI.

CyOBeKTHI
[TPOTUBOICHCTBHS
KOPPYILHH

Opranbl GeepanbHOi rocy1apCTBEHHOM BIACTH U UX JODKHOCTHBIC
1A, IPOTUBOACUCTBYIONINE KOPPYIILUU: TOJITHOMOYHUSA U
0Cc00EHHOCTH TIPO(ECCUOHATTLHOH JIETETHbHOCTH.

Opransl rocyJapcTBEHHOU Bi1acTH cyObekToB PO 1 ux
TTOJKHOCTHBIE JINI[A, TIPOTUBOIEHCTBYIONINE KOPPYIIIHH: TPABOBOE
peryaupoBaHue, HOJTHOMOYHNS B 0COOEHHOCTH podecCHoHaTEHON
NeSITEIbHOCTH.

AHTI/IKoppynL{I/IOHHaH ACATCIIBHOCTb OpTraHOB MECTHOTO

CaMOYyIIpaBJICHUA U UX JOJDKHOCTHBIX JIUIL: ITPABOBOC




peTyIupoBaHue, TOTHOMOYHS, XapaKTEPUCTHKA A TETHHOCTH.

OO01ecTBEeHHBIE OPraHU3aINH, TPOTHBOICHCTBYIONINE KOPPYIIIIHH:
MPaBOBOE PETYIUPOBAHUE, TTOTHOMOYHS, XapaKTEPUCTHUKA
EeITEeNLHOCTH.

OO011IeCTBEHHO-TOCYJapCTBEHHBIC OPTaHbl, HA/ICJICHHBIC TPAaBOM
MIPOTUBOJICHCTBHS KOPPYIIIMA: TTPABOBOE PETYINPOBAHUE,
MTOJTHOMOYHSI, XapakTep nesrenpbHocTr. CoBet nipu [Ipesunente PO
0 MPOTUBOICHCTBHUIO Koppymimu. KoMuccuu o KoopAuHaIuu
paboTHI IO TPOTHUBOAEHCTBHIO KOPPYIIMA B CyObeKkTax PD.

[lesiTenbHOCTh OPraHoB MPOKYpaTypsl, BHyTpeHHUX Aen, ®Chb PO,
CrnencrBenHoro komurera P®, HaripaBieHHas Ha IpeaynpeKaeHue,
npecedeHne U paccieoBanue (HakToB KOPPYILHH.

5. TPYAOEMKOCTDb JUCIHUIIJIMHBbI
OGimast TpyJ0EMKOCTh JUCIMIUIMHLL: 1 3a4eTHas eTMHHIA, 36 9acoB.
dopma MpoMeKyTOYHOU aTTecTaluu: 3a4éT (4 cemectp)
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