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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenb oucyunnunel — U3y4eHUE METOIOB U CPEJCTB MHKEHEPHBIX UCCIIEJOBAaHUI IPOIIECCOB B
MeIUIUHE.

3aoavuu oucyuniunol:

- Hay4HUTh 00padaThIBaTh PE3YNIbTAThl IPOBEICHHBIX MHKCHEPHBIX HCCIIEA0BaHNH, OLICHUBATh
TOYHOCTh M JOCTOBEPHOCTh UMEIOIIMUXCSI MPSIMBIX M KOCBEHHBIX U3MEPEHUH.

- 00yYUTH OCHOBHBIM METOAAaM WH)KEHEPHBIX MCCIIEJOBAHUHN, IPUMEHIEMBIX B MEIULIUHE.

- IO3HAaKOMUTH OOYYarOUINXCsl ¢ TEXHUKOW M3MEPEHUs, IPUOOpaMu U 000pyIOBaHUEM IS
MEIUIMHCKUX HCCIIEA0BaHUH.

- J1aTh HAaBBIKM IUIAHUPOBAHHS SKCIIEPHUMEHTAIBHBIX HCCIEAOBAaHHUM, HABBIKK TMoaOopa
000pyI0BaHUS /7S IPOBEJICHUS UCCIIETOBAHHA.

IInanupyemvle pezynbmamul 00yyenus - OCBOCHHE HABBIKOB HMCCIICJOBAHUS MEAUIIMHCKUX
OMOCOBMECTHBBIX MaTEpUAJIOB.

OOyuenue no aucuuIuMHe «/HXEHEpHBIE METOIBI M CPEJICTBA UCCIICIOBAHUS B MEAUIITHE)
HarpaBJIeHO Ha (OPMUPOBAHUE y OOYHYAIOMIMXCS CIEAYIOIIMX KOMIETEHIIMH B COOTBETCTBUH C
OI'OC 22.04.01 «MarepuanoBeieHUE W TEXHOJIOTUM MaTE€PHAJIOB», YTBEPKAEHHBIM MPUKA30M
Muno6pnayku Poccuu ot 24.04.2018 N 306:

Ko u HauMeHOBaHUe KOMIIeTEeHI Mt HNuaukaTopsl 10CTHKEHUS
KOMIIETEeHIIUH
YK-3 Cnocoben  opranuzoBbiBath 1 | MYK-3.1. JleMoHCTpupyeT yHpaBlIeHYECKYIO
PYKOBOIUTH pab0TOi KOMaH IbI, BHIpA0ATHIBasl | KOMIIETEHTHOCTb, HEO0X0UMYIO JUISL
KOMaHJHYIO CTpaTeruio [Uisl JOCTIDKEeHUA | GOopMHpOBaHUS KOMaHABI U PYKOBOJCTBA €€
IIOCTaBJICHHOM LIeJIN paboToii Ha OCHOBE pa3pabOTaHHOM CTPATErUU
COTPYJIHUYECTBA.
NYK-3.2. [Inanupyer, OpraHu3yeT,

MOTHUBHPYET, OIICHMBAET U KOPPEKTUPYET
COBMECTHYIO JE€STEJIbHOCTh IO JIOCTHKEHUIO
IIOCTABJICHHOW ILEIM C YYETOM HHTEPECOB,
OCOOCHHOCTEl TOBEIEHUS M MHEHMH ee
YJICHOB.

NVYK-3.3. Ilpumensier crnocoObl, METOAbl W
CTpaTeruu ONTUMHU3ALUN COLIMATIBHO-
MICUXOJOTMYECKOr0 KIMMaTa B KOJUIEKTHBE,
IPELyNPEXICHUS " paspeleHus
KOH(DJIMKTOB, TEXHOJOTUU OOYy4YEeHUS U
pa3BUTHUSA npodeccuoHanbHOM "
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH YJIEHOB
KOMaH/Ibl.

IK-2 Cnocoben pa3pabaThiBaTh IUIAHBI H NIIK-2.1. 3naeT HOpMaTHBHYIO 0a3y, METOIbI
PEKOMEHIallNU IPOBEJCHMSI UCCIIEI0BAHUM, U CpPE/CTBa IUJIAHUPOBAHUS, OpraHU3alINH,
cOOp U aHAIM3 HAYYHO-TEXHUYECKOM MPOBEACHUS U BHEIPEHUS HAyUHBIX
UH(OPMALINH 110 TEME MCCIIEJOBAHUIN HCCIIEIOBaHUM.

HIIK-2.2. YMeeT NpUMEHATh aKTyaJlbHYIO
HOPMaTUBHYIO JOKYMEHTAIHUIO;
aHAJIM3UPOBATh HOBYIO HAYYHYIO
MpoOIeMaTUKY; TPUMEHSTh METOIbI U
CpEeICTBA MJIAHUPOBAHHUS, OpPraHU3aIHH,
MPOBEACHUS U BHEPEHUS HAYYHBIX
HCCIIeJOBAHUN.

UIIK-1.3 Bnageer HaBLIKaMU aHAJIHM3a
BO3MOXKHBIX 00J1acTell MPUMEHEHUS 1




OpraHu3aluK BHEPCHUS PE3yIbTATOB
HAyYHO-HMCCIIEIOBATEIbCKUX PadoT.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCHTCS K 4acTH, (OpPMHUPYEMOH YYacTHHKaAMH 00pa30BaTENbHBIX
otHomeHui 6510ka b1 «ucuumimael (MOIYIIN)».

JlucuuIuinHa B3aMMOCBSI3aHa JIOTHYECKU U COAEP)KATEIbHO-METOAMUYECKH CO CIIEAYIOIIUMU
qucuumHaMu ¥ npaktukamu OOIT:

B o6s3arenbHoii yactu aucimruiud (b1.1):
— MeTo/bl, aTOPUTMBI U CPENICTBA UCCIIEJOBAHUS IS peILIeHHs U300peTaTenbCcKUX 3a/1ay;
— Meto050T1s HayYHO-UCCIIEI0BATENbCKON 1E€ATEIIBHOCTH.

B wactu, popmupyemoii yaactHukamu odpazoBarenbHbix oTHomeHui (b1.2):
— Mertob! uccnenoBaHus (QyHKIIMOHAIBHBIX CBOMCTB OMOCOBMECTHMBIX MaTEpHAJIOB.
3. CTpyKTypa U coaepkaHue TUCHUILIHHBI
OO01as TpyI0eMKOCTb AUCIUIUIMHBI COCTABISACT 4 3aueTHbIe enuHuilbl (144 yaca).
3.1

Buabl yueOHOH padoThl M TPY10EMKOCTh

Ounas popma 00ydeHus

N Koanuecto | CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 3
AYyIUTOpPHBIE 3aHATHUS 36 36
B Tom uncie:
1. Jlextum 18 18
2. CeMuHapcKue/mpakTHIeCKre 18 18
3aHATHS
CamocrosiTeJibHas pa6oTa 108 108
B Tom uncie:
1. [ToaroToBka k 54 54
CEMUHAPCKUM/TIPAKTUYECKUM 3aHSITHSIM
2. CamMocTosATeIbHOE NU3YUYEHHE o4 o4
IIpome:kyTouHas aTTECTAINS
3auet/aud. 3auer/>K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCUUNIHMHBI

TemaTudeckuii maH pa3Meni€éH B IpwiIokeHuu 1 k pabodeil mporpamme.

3.3 Copepxanue THCHUILIMHBI

Tema 1. O01me npeacraBjieHus 00 MHKEHEPHBIX METOIaX HAYYHOI'0 UCCJIe0OBAHMS.




Memoowi  nayunoco  uccredosanus.  Moodenuposanue.  Oxcnepumenm.  Cneyughuxa
9KCHepuMema Kax Hay4Ho2o mMemood.

Tema 2. CiekTpodoTOMETPHUUYECKHIA AHATU3 MAKPOMOJIEKYJI

Memoovl onmuueckozo ananuza pacmeopog ouomonexyn. Ipunyunel cnekmpogomomempuu.
Kauecmesennvuii u konuuecmsennwiil ananuz obuomonexyn. Konyenmpayuu eewecms. 3axon byzepa -
Jlambepma - bepa. Kosgppuyuenm osxcmunkyuu. Ilocmpoenue KarubOpo8ouHoU Kpusoll.
Tunoxpomnvii u  eunepxpommusiti  3ppexm maxpomonexyn. Iloocomoska mamepuana O0ns
cnekmpogomomempu.

Tema 3. ATOMHO-CHJI0Basi MUKPOCKONIHSI B OMOMEIMIIUHCKUX HCCJIeI0BAHUAX

OcHosHble NpUHYUNGl AMOMHO-CUNOB0U MUKpockonuu. Hcmopuueckui 0030p pazeumus
AMOMHO-CUNI080U MUKPOCKONUU. BeedeHnue 6 ochoebl pabomvl HA AmMOMHO-CUIOBOM MUKPOCKONe.
3Hakomcmeo ¢ ycmpoucmeom amomMHO-CUi08020 Mukpockona. llosicnenue pabomer ACM na
npumepe cun Ban-oep-Baanvca. [Ipunyun pabomul 30H006020 muxpockona. Memoouku amomuo-
CUNOBOU  MUKPOCKORUU: KOHMAKMHAsA, OeCKOHMAKmHAas U noaykowmakmuas. Ilpumenenue
epaguueckux pedaxmopoe O aHAIU3A U300padiceHuti, NoNYyueHHvlXx ¢ nomowwpto ACM.
Ocobennocmu npumeHeHuss AamoMHO-CUI0B0U MUKPOCKONUY O AHAIU3A OUOL0UYECKUX 00paA3Y08.
OcHosHble 9manst npoO6ON002OMOBKU Neped AHAIUZOM HA AMOMHO-CULO80M MuKpockone. [Ipunyun
8b100pa NOONOHCKU, NOKPHIMNUSL

Tema 4. Onmnpenenenne mnapamerpoB JHK meronamm 3sexkrpodopesa wu
ceKTpo(poTOMEeTPUN

Y@ cnekmpoghomomempusi . Y cnexmp JJTHK syxapuom. Onpedenenue xonyenmpayuu JJHK
¢ nomowppto cnekmpogomomempa. Inexkmpogopemuueckuti anamuz JHK. Pecmpuxyua /[HK.
Onpeoenenue pasmepa JTHK memoodom snexmpogopesa: npobonod2omoska u aieopumm.

Tema 5. CexkBeHnpoBaHue. ATOMHO-CUJIOBasi MUKPOCKOMHUS

Texnuka bezonacnocmu no pabome 6 1a60pAMOPUU C MUKPOOP2AHUSMAMU, 1AOOPAMOPHBIMU
npubopamu, Xumuyeckumu eewecmeamu. Beeoenue ¢ memoowv: udenmuguxayuu MUuKpoOp2aHu3Mog:
uoeHmughuxayuss MUKpOOP2aHU3M0o8 no Macc-cnekmpam 0enkos u nenmudos. Beedenue 6 memoowi
uccneo08anusi 0eIKo8 MUKpPOOP2AHUIMOB8. OOHOMEPHBIU U 08YMEPHDIL dNIeKmpogopes, Kpacumenu
ons udeHmugpuxayuu benxkos (okpacka memooom Kymaccu, okpacka yuaHuHO8bIMU KPACUMENAMU,).
Memoo mampuuno-axkmueuposannou nazeproi Oecopoyuu/uonusayuu (MAJIIH) ons amanuza
nenmuoog u 0eiko8 MUKpoopeanusmos. Keaopynonv-epemManporémusiiic  Macc-cnekmpomemp
CBEPXBLICOK020 paszpeuterust ¢ uonuzayueu snexmpocnpeem (Maxis Impact) ona uoenmudurayuu
nenmuoos 8 pacmeope. Konuuecmeennviii npomeomuulil anaius: eubpuonas cucmema BIKX u
MPOUHOU  KEAOPYNONb-8PEMANPOJIEMHbIIL  MACC-CNEKMPOMEMD  CEEPXEbICOKO20 pPA3PEUleHUst ¢
uoHuszayueli  snexmpocnpeem. Beedenue 6  uccreooganue  8MOPUUHBIX  MemMAOOIUMOS
MUKpoopeanuzmos: Bvicokoaghghexmuenas scuoxocmuasn xpomamoepagusi (BIKX).

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.CemuHapCKHE 3aHATHS

Cemunapckoe 3austue Nel «O06mue npeacTaBieHus 00 HHXEHEPHBIX METOJaX HAYYHOTO
HCCIICAOBAHUS.

Cemmunapckoe 3austue Ne2 «CrnexkrpodoromeTpusi»

Cemunapckoe 3aHsitue Ne3 «ATOMHO-cHIIOBasi MHUKPOCKONMUS B OHMOMETUITMHCKUX
HCCIIETOBAHUIX

Cemunapckoe 3aastre Ned «Y® cnekrpodoTomeTpusi»



CemuHnapckoe 3ansatue NoS «CekBeHupoBaHUEe. ATOMHO-CHIJIOBasi MUKPOCKOITHSI»

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX PadoT)
KypcoBsie paboThI 110 TaHHOW JUCITUIUIMHE HE MPEyCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00eceYeHne
4.1 OcHoBHas JuTepaTypa

1. CoBpeMeHnHBIE TPoOIEeMBbI OMOXUMUU. METO b KCCIIe0BaHUN [ DIIEKTPOHHEIH pecypc] : yueO.
nocobue / E.B. bapkoBckutii [u np.]; moxa pexa. npod. A.A. Uupkuna. - Munck: B mk., 2013 - 491
c.

2. CratucThueckue MeETOAbl aHalu3a B 3ApaBooXpaHeHMU. KpaTkuil Kypc JeKiuii
[Dnextponnslii pecypc] / JleonoB C.A., Baiicman [I.111., Mopasckas C.B, Mupckos I0.A. - M. :
Menemxep 3apaBooxpanenus, 2011.

3. X. lllenk” Teopus uHkeHepHoro ’kcnepumenta’. U3a-so "MUP”, 1972.

4.2  JlomoJaHUTEJbHAS JTUTEPATypa

1. Kantuesa E.B. u ap. MeToibl 1 cpeacTBa HayuHbIX uccienoBanuid. Boponex: BI'JITA, 2012
— 107 c.

2. Crmpun H.A., JlaBpoB B.B., bongun A.P., Jlo6anos B.M. Meroasl TuIaHMpOBaHUS H
00paboTKM pe3yibTaTOB MH)KEHepHOro skcnepumenta. ExatepunOypr: I'OY BIIO VI'TY-VIIN,
2003. - 260 c.

4.3  DJjekTpoHHBbIE 00pa3oBaTe/IbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEeMbI TUCTaHIMOHHOTO o0y4enuss ynHuepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB (DOP) no BceM paszaenaMm nporpaMMsl:

Hazanue 50P Ccpuika Ha Kypc
Wmxenepusie  Metonasl  u | https://online.mospolytech.ru/enrol/index.php?id=13165
CpeAcTBa  WCCIICAOBAaHUS B

MCIHUINHC

4.4  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoOe  INPOrpaMMHOe
o0ecreyeHue

HaumenoBanue | Pazpadoruuk I1O | JocTynmHocTh Ccblika Ha Enunblii peectp
(mpaBoobJsagarten | (IMUEH3NOHHOE, | POCCHHCKHUX MPOrpamMM JJist
b) ¢B00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieM

oe)




MoiiOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh
pecypc
NudopManinoHHO-CIIPABOYHbIE CHCTEMbI
1. |MHpopmaunonnbie pecyperl CeTH | . i/ . consultant.ru JlocTyIHO
Koncynprantllntoc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbo JlocTyrHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUI
Ipodeccnonanbubie 0a3bl JAHHBIX
baza naHHbBIX HaydHOH http://www.elibrary.ru JlocTyrHO

1. | snexrponnoii GubMHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIUTEeMaTHIecKasi peepaTUBHO-
2. | Gubnuorpaduueckas
UHAyKOMETpHUYECKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue
Homep OOGopynoBanue
ayIUTOPHU
1315 HoytOyk, mpoekTop, s3kpaH
6. MeToanuyeckue peKoMeHIaluu

6.1 MeToanyeckne peKOMEHAAIUM /IS MPENoAaBaTesI 0 OPraHNu3aAluu
o0yueHus


https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6.1.1. IlpenmomaBaTenp OpraHu3yeT TMpenojaBaHUE AWCIUIUIMHBI B COOTBETCTBUU C
tpeboBanusimu  "llonoxkenuss 00 opraHuzanuu 00pa30BATENBHOTO IPOIECCa B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE U ero punuanax", yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHM MperojaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJACp)KaHHE
paboueii mporpammbl aucuuruinabl (PIIJ]) u mpenmocTaBiisieT BO3MOMXHOCTH O3HAKOMIIGHUSI C
IIPOrpaMMon.

6.1.3. IIpennonaBarens 0coOEHHO OOpaliaeT BHUMAaHUE CTYJCHTOB Ha:

- BUIBI U (OPMBI MPOBENEHUS 3aHATUNA MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTUH AMCTAHLIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOTO
o0Oyuenus yausepcuteta (C/1O mocnonurexa);

- BHUJBL, COJEpKaHUE M TOPAJOK IPOBENCHMS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coneprxanme U MOPAIOK MPOBEACHUS IPOMEKYTOUHOMN aTTeCTAl[UU B COOTBETCTBUU
¢ (OHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBomuT 10 cCBeneHUs CTYICHTOB TpaduK BBINOJHEHUS Y4eOHBIX padoT,
npenycMorpenssix PII/I.

6.1.5. Heob6xoaumo ¢ camoro Havaja 3aHSATHI PEKOMEHIOBaTh CTYIEHTAM OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATypy U yKa3zaTh MyTH AOCTYIA K HEH.

6.1.6. Baauane wiaM B KOHLE CEMECTpa JaTh CIUCOK BOIPOCOB JUIsl MOJATOTOBKH K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WM 3a4ETy).

6.1.7. Pexomennmyercsa ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a(hUKCHPOBATH MOAIMCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHHS ¢ coaepkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIMOHHBIE W MPAKTHUYECKUE 3aHATHUS, JTOJKHBI
COIIACOBBIBaTh TEMAaTUYECKUI IUIAH NPAKTUYECKUX 3aHATHH, HCIOJIb30BaTh E€AMHYIO CHUCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX IMMOHSATUHN JAUCIUTUIMHEIL.

6.1.9. Ilpu MOATrOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSIBICHHBIX TEM

IpPEenoJiaBaTesl0 HeOOXOAUMO YTOYHHUTH IUIAH UX MPOBEAEHUs, NMPoAyMaTb (POPMYITUPOBKU U
coJiepKaHue yueOHbIX BOIPOCOB, BEBIHOCUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xone ceMuHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh NMPAKTHYECKYIO 3HAYMMOCTHh TEMBbI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJEHUE Ka)JI0Tro
yuebHoro Bompoca. [IpumeHsisi QpoHTaNbHBIM oOMNpPOC JaThb BO3MOXKHOCTH BBICTYNIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akimounTenbHOM 4acTH CEMUHAPCKOTO 3aHATHUS CIIEIyeT MOABECTH €r0 UTOTHU: 1aTh OLIEHKY
BBICTYIIJICHUH Ka)XKJIOTO CTYAECHTA U y4eOHOM IpyIIIbI B IIEIOM. PacKphITh MONI0XKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEJIEHHOTO CEMUHAPCKOTo 3aHATHSA. OTBETUTh HA BOMPOCH! CTYJEHTOB. BriIaTh
3aJjaHMsl [T CAaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOrO 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIIMBAETCS OTAEIbHBIMU PACHOPSHKEHUSIMH TPOPEKTopa 1o
yueOHOi1 paboTe W/WiM LEHTPOM Yy4eOHO-METOINYECKOH paboTHI.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AKUIUXCS 10 OCBOECHUIO U CIUTLIHHBI

6.2.1. CTyaeHT ¢ caMOoro Havajia OCBOCHHUS JTUCIHTLINHBI TOJKSH BHUIMATEIIBHO 03HAKOMUTCS
¢ paboueil mporpaMMoOn JUCITUILTAHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi TpadK BEHITONHEHUS Y4eOHBIX paldoT,
npenycmorpennblx PIIJ] ¢ yduérom TpeGoBaHUi JIpYyrux OUCHMIUIMH, HM3Y4YaeMBIX B TEKYLIEM
cemecTpe.



6.2.3. Ilpu npoBeneHnH 3aHATUH U MPOIEAYP TEKYIIEH U MPOMEKYTOYHOW aTTECTAIlUU C
UCTOJIb30BAHUEM HHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpazoBanusi yHuBepcutera (LMS wmocmonuTexa) kak BO BpeMs KOHTAKTHOM pabOTHI C
npernojiaBaTesieM, Tak M BO BpEeMs CAaMOCTOSITENBHOW paboThl CTYACHT JOJDKEH O0ECHednuTh
TEXHUYECKYI0 BO3MOXXKHOCTh JMCTAHLIMOHHOIO MOJAKIIOUEHUS K CHCTeMaM JAMCTaHLIHOHHOIO
oOyuenus. [Ipu OTCYTCTBHHM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IperojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrositenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4eOHBIX 3aHATUd. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUUYECKOE YCBOEHUE CTYJIEHTaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce U3y4eHus: AUCHUTUINHBL.

Buipl BHEayquTOPHOI CaMOCTOSATEILHON paOOTHI:

- CAMOCTOATENIBHOE N3YYEHUE OT/IEIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K CEMHHAPaM M MPAKTUICCKUM 3aHSATHSIM;

J1J1 BBIMOTHEHMSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaIbI:

- OIpeJIeIeHNE [IEIM CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATeILHON 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHS, BEAYIIETO K PELICHUIO 3a/1auu;

- IUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATEIN S ) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSTEIHHONH pPabOThI CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB pabOThI, U KOPPEKTUPOBKA BBIIIOJIHEHUS PAaOOTHI;

- pedutekcus;

- IPE3EHTAIUS CAMOCTOATEIbHOU PabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
JI71s1 KOHTPOJIA yCIIeBaMOCTH M KaUueCTBa OCBOSHHS AUCLUIUIMHBI HACTOAIIEH MporpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIA:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAS aTTecTalusl (IK3aMeH).

7.2 lllkana u KpUTEpPUHN OLEHMBAHUS Pe3yJIbTATOB 00y4eHHs NIPH
NPOBeJeHUH NMPOMEKYTOYHOMN aTTecTalun

Ikana oyenuganusn Onucanue

BemonHensl  Bce  BuAbl  yuyeOHOH  paloTHI,
MpPEeIyCMOTPEHHbIE ~ y4yeOHBIM  MJIaHOM.  MarucTtpaHt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHMI, YMEHHI, HABBIKOB
NPUBEJCHHBIM B  TabiMIax TOKa3aTeled, onepupyer
NpPUOOPETEeHHBIMU ~ 3HAHUSIMH, YMEHMSMH, HaBBIKAMHU,
MIPUMEHSIET UX B CUTyalUsAX NOBBILIEHHOM CIOKHOCTH. [Ipn
9TOM MOTYT OBITh JIONYILIEHBbl HE3HAYUTENIbHbIE OIIMOKH,

OTJIINYHO

HCTOYHOCTH, 3aTPYAHCHHA IPU AHAIUTHUYCCKUX OIICpalUiX,




[IEPpEHOCE 3HAaHUM M YMEHUH Ha HOBbBIC, HECTAHAAPTHHIC
CUTYAaLUH.

Xopomuio

Beimonnenst Bce  BuABl  y4eOHOH  paloThl,
MPEIYyCMOTPCHHBIE ~ y4eOHBIM  IIAHOM.  MarucTpaHT
JEMOHCTPHPYET  HEMOJHOE, IPAaBHJILHOE COOTBETCTBHE
3HAaHU#, yMEHWI, HaBBIKOB IPUBEACHHBIM B TaOIUIAX
MoKasareseil, Tubo eciau MpU STOM ObUIM JOMyIIEHB 2-3
HECYIIECTBEHHBIEC OIITUOKH.

yI[OBJ'IeTBOpI/ITCJ'ILHO

BremonHensl  Bce  BUAbl  yuyeOHOW  paboOTHI,
MPEIyCMOTPEHHbIE  Y4€OHBIM  TLJIAHOM. MaructpanT
JIEMOHCTPHUPYET COOTBETCTBHE 3HAHUMN, B KOTOPOM OCBEIICHA
OCHOBHas1, Han0oJIee BaKHASI YaCTh MaTepUaia, HO TPU 3TOM
JOTyIIEHA OJIHA 3HAYUTEJIbHASI OUTNOKA UM HETOYHOCT.

HeynosnersopurensHo

He BbmonHeH onuH wunu Oojee BUAOB Yy4eOHOM
paboThl, MPEAYCMOTPEHHBIX YUYE€OHBIM IJIAHOM. MarucTpast
JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMM, YMEHUI,
HaBBIKOB  TPUBEACHHBIM B  TaOMWIax  TOKa3aTeleH,
JIOTIYCKAlOTCS ~ 3HAUUTENbHbIE  OIIMOKH,  IPOSBISETCS
OTCYTCTBHE 3HAHUI, YMEHHUH, HABBIKOB IO sy IMOKa3aTeseH,
MarucTpaHT HUCHBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS IpHU
ONEPUPOBAHUM 3HAHUSAMM M YMEHHUSIMU IPU UX MEPEHOCE Ha
HOBBIE CUTYaIIUU.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

Bun pabotet

dopma OTYETHOCTH U TEKYIIEr0 KOHTPOJIS

Konnoxsuym

OTmeTka B JKypHale TPENOJaBaTEIEM O
MPUCYTCTBUU u aKTUBHOM y4acTUu
oOyyaromierocss  Ha  OOCYXICHHU  TEMBbI
KOJUIOKBUYMa. Bompockl 1S KOJUIOKBHYMOB
NpEeJCTaBIeHbl B TPWIOKEHUH 2 K paboueit
porpaMme

7.3.2. IIpomMexxyTOoUHas aTTeCTaIus
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ITpomekyTounast arrecranus - (dK3aMEH) MPOBOJUTCS IO OWeTaM B YCTHOH Qopme.
PernameHnT npoBeneHUs aTTeCTalUN:

- BpeMmst JUIsl IOJrOTOBKH OTBETA Ha BOMPOCHI He Oosiee 40 MUH.;

- BpeMsl Ha OTBET Ha 33/1aHHbIe BOMPOCH He Oornee 10 MuH.

buier cocTouT U3 Tpex TEOPETHUECKUX BOIIPOCOB.

[lepedyeHpb BOPOCOB K 3a4€Ty NPUBEICH B IPUIOKEHUH 2 K pabodei mporpaMme.



[Tpunoxenue 1

TemaTH4ecKHH IJIAH AUCHUIIINHBI «I/IH)KeHeprle METOJAbI U CPEACTBA UCCIICAOBAHUA B MEAUIIMHE> IO HAIIPABJICHUIO

NOATOTOBKH

22.04.01 «MaTtepuaJioBeieHre U TEXHOJIOTHHA MATEPHATOB)

(marucrp)

Bunsr yue6HOI paboThl, BKITIOYas Bunel camocTosTenbHON paboTh DopMbI
Paznen CaMOCTOSITENIbHYIO paboTy CTYJICHTOB aTTecTaluu
CTYJICHTOB U TPYJAOEMKOCTh B Hacax
<
3
e | 2 | J |IVC| Jab. | CPC | KCP | KP | KIT | PTP Ped. K/P C) 3
3 =
O | =
Tema 1. O6mme 3 2 8
NnpeacTaBJieHus 00
HHKEHEPHBIX METOoAaxX
HAYYHOI'0 HCCJIeJOBAHMSI.
MeTo1bl Hay4YHOTO
uccienoBanus. MoieanupoBaHue.
OkcnepuMeHT. Cnenuduxa
JKCIIEpUMETa KaK HAyYHOTO
METOJA.
Cemunapckoe 3anamue Nel 3 2 8

"O01ue mpeacTaBieHus 00
WH)XCHEPHBIX METOJaX HAYYHOTO
Hccaea0BaHus'".
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Tema 2.
Cnekrpodoromerpuieckmii
aHAJIU3 MaKPOMOJIEKYJI
MeTo1bl ONTUYECKOT O aHaIu3a
pacTBOPOB OMOMOJIEKYII.

[Tpunnuns! ciekTpooTOMETpHH.

KauecTBeHHbIl 1
KOJINYECTBEHHBIN aHAIN3
ouomonekyn. Konnentpanuu
BelecTB. 3akoH byrepa -
JlamGepra - bepa. Koaddumment
sKCcTHHKIMU. [locTpoenune
KaJIMOPOBOYHOM KPUBOM.
I'MnoXpoMHBINA ¥ TUIEPXPOMHBIN
3¢ (heKxT MaKpOMOIEKYII.
ITonroroBka matepuana s
CeKTpooToMeTpHH.

14

Cemunapckoe sauamue Ne2
"Cnektpopotomerpus”

14

Tema 3. AToMHO-cHI0Bast
MMKPOCKONHNS B
OMoOMeIMIMHCKHUX
HCCJIeJOBAHMSAX

OcCHOBHBIE IPUHILIUIIBI ATOMHO-
CUJIOBOM MUKPOCKOIIHH.
Hctopuueckuii 0630p pa3BuTHs
ATOMHO-CHJIOBON MUKPOCKOITUU.
BBenenne B 0cHOBBI pabOTHI Ha
aTOMHO-CHJIOBOM MHUKPOCKOTIE.
3HAKOMCTBO C YCTPONCTBOM
aTOMHO-CHJIOBOTO MUKPOCKOTIA.
[Tosicuenune pabotrel ACM Ha

14
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npumepe cuil Ban-nep-Baasnbca.
[Tpunnun paboTel 30HI0BOTO
MHUKpPOCKOIa. MeTOIMKN aTOMHO-
CUJIOBOM MUKPOCKOIIMHU:
KOHTaKTHAasi, 0ECKOHTaKTHasl U
IOJIyKOHTaKkTHas. [Ipumenenue
rpau4ecKux peakTopoB JIs
aHaJIM3a U300pakeHuH,
MOJIY4eHHBIX ¢ Tomoipo ACM.
Oco0OeHHOCTH TPUMEHEHHUS
aTOMHO-CHJIOBOM MUKPOCKOITUU
JUTSL aHaTTN3a OMOJIOTHYECKUX
00pa3uoB. OCHOBHBIE JTAllbI
IpOOONOATOTOBKH NEPEN
aHaJIM30M Ha aTOMHO-CHUJIOBOM
Mukpockorne. [Ipunuun Beidbopa
OJUI0’KKH, TOKPBITUS

Cemunapckoe sansmue Ne3 10
" ATOMHO-CHJIOBasi MUKPOCKOITUS

B OMOMEIUIIMHCKHAX

HACCIENOBaHUIX "

Tema 4. Onpenenenne 10

napamerpos IHK meTronamn
3jieKTpodopesa u
CHEKTPO(OTOMETPUH

YO cniektpodotometpusi. YD
cnektp JJHK sykapuor.
OnpeneneHre KOHIEHTPAUN
JAHK ¢ momoristo
criekTpodoTOMETpa.
DnekTpodopeTnuecKkuil aHaIn3
JHK. Pectpuknus JTHK.
Onpenenenue pazmepa JJHK
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METOIOM dJIeKTpodopesa:
poOOIOATrOTOBKA U aJITOPUTM.

Cemunapckoe 3anamue Ned 'Y D 10
cnekrpodoromerpus
Tema 5. CexkBeHHpOBaHMeE. 10

ATOMHO-CHJIOBasA
MHUKPOCKOIHS

TexHuka 6€30MacHOCTH IO
pabote B 1abopaTopuu ¢
MHUKPOOPTraHH3MaMH,
1a0opaTopHEIMU IpubOpamu,
XUMUYCCKHMU BEILIECTBAMHU.
BBeneHue B METOIBI
UACHTU(UKAIUN
MHUKPOOPTaHH3MOB:
uACHTU(DUKATIHS
MHUKPOOPTaHM3MOB IO Macc-
CHEKTpaM OEJIKOB U METTH/IOB.
BBenenue B METOIbI UCCIIEIOBAHUS
0EJIKOB MUKPOOPIaHU3MOB:
OJIHOMEPHBIN U IBYMEPHBII
aneKTpodopes3, KPaCUTEIH IS
uaeHTudukanum 6eIKoB (OKpacka
metoaoM Kymaccu, okpacka
IIIAHWHOBBIMH KPACHTEIISIMH ).
MeTon MaTpU4HO-
AKTUBUPOBAHHOM JIa3epHOI
necopouun/nonnszarmu (MAJIAN)
JUIsl aHaJIM3a MENTHI0B U OEJKOB
MUKpoopranuzMoB. Ksaapymosns-
BpPEMSAIIPOJIETHBIN MacC-
CIIEKTPOMETP CBEPXBBICOKOTO
pa3peIeHus ¢ MOHMU3auen
anekTpocnpeem (Maxis Impact)
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JUTSL UACHTU(DUKAIIMY TIENTHIOB B
pactBope. KonnuecTBeHHBIN
MIPOTEOMHBIHN aHaIN3: THOpUIHAS
cucrtema BOXX u Tpoiinoit
KBaJIPYIOJIb-BPEMSIIPOJIETHBIN
MaccC-CIIEKTPOMETP CBEPXBBICOKOTO
pa3penieHus ¢ HOHU3aunuen
aneKkTpocnpeeM. Beenenue B
MCCJICJIOBAHNE BTOPUYHBIX
MeTaboIMTOB MUKPOOPTAHU3MOB:
BricokoaddexTruBHas KUAKOCTHAS

xpomatorpadus (B2XKX).
Cemunapckoe 3ansamue NoS5 4 10
"CexBeHupoBanue. ATOMHO-
CUJIOBasi MUKPOCKOMHUS "'
Hroro 18 | 18 108




[Tpunoxenue 2

POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

«I/IH)KeHeprIe METOAbI U CPEACTBA UCCIICIOBAHUA B MECIUITUHE
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rNsi 0MOCOBMECTHUMBIX MATEPHAJIOB

Bonpocsl k 3k3aMeny

1. Metoasl HayyHOTO HccnenoBanus. MoaenupoBanue. JkcriepumenT. Crienupuka sKCne-puMera Kak
HAY4YHOT'O METOJA.

MeTo/1bl ONTHYECKOTO aHAJIN3a PACTBOPOB OMOMOJIEKYI.

[TpuHIMIIBI CIEKTPOPOTOMETPHUH.

KadecTBeHHBIH U KOTMYECTBEHHBIN aHATN3 OMOMOJIEKYI.

3akon byrepa - JlamGepTa - bepa.

Ko duimeHT SKCTUHKITUY.

[TocTpoenre kannOGPOBOYHONM KPUBOM.

['MnoXpoMHBIN 1 TUIEpXPOMHBIN 3(PPEKT MaKPOMOIEKYII.

[TonroroBka mMarepuana ajs cieKTpo(OoTOMETPHUH.

0. OcHoOBHbIE IPUHIUIIBI ATOMHO-CHUJIOBOM MHUKPOCKOITHH.

11. Ucropuueckuii 0630p pa3BUTHs aTOMHO-CUIIOBOM MUKPOCKOIIHH.

12. OcHoBBI pabOTHI HA AaTOMHO-CUJIOBOM MUKPOCKOTIE.

13. Tlosicnenue padotel ACM Ha npumepe cun Ban-nep-Baanbca.

14. Tlpunnun paGoThl 30HAOBOTO0 MUKPOCKOIIA.

15. MeTtoaukn aTOMHO-CHJIOBOM MHUKPOCKOIMHU: KOHTAaKTHasi, OECKOHTAKTHAas M TMOJIYKOH-TaKTHasl.
[Tpumenenne rpaguyecKix peaakTOPOB I aHATTN3a H300paKEHUH, TIOTy-UYeHHBIX ¢ momMonibio ACM.
16. OcoOeHHOCTH TPUMEHEHUS AaTOMHO-CHJIOBOW MHKPOCKONHMM ISl aHali3a OHOJIOTHYe-CKUX
00pasIos..

17. OcHoBHbI€ 3Tanbl NPOOONOATOTOBKY MEPe] aHAIM30M Ha aTOMHO-CHIIOBOM MUKPOCKO-TIE.

18. IlpunHuun BeIOOPA NOJIOKKH, TOKPHITHS.

19. Y@ cnexkrpodoromerpusi .

20. YO cnextp AHK sykapuor.

21. Omnpenenenne konnentpauuu JJHK ¢ momomisio ciekrpodoTomerpa.

22. Dnexrpodopernueckuii ananu3 JJHK.

23. Pecrpukius JJHK.

24. Omnpenenenue pasmepa JJHK metonom anekrpodopesa: mpoOOnoaAroToBKa U aaropuTM.

25. Texnuka Oe3omacHOCTH 1O paboTe B JTa0OPAaTOPUH € MHKPOOPraHM3MaMH, J1abOpaTOp-HBIMU
nprubOpaMu, XUMUYECKHMHU BEIIECTBAMHU.

26. Meronpl WMASHTU(UKAMM MHUKPOOPTaHU3MOB: HICHTU(UKAIMS MHKPOOPraHW3MOB IO Macc-
CHEKTpaM OEJIKOB U MENTH/IOB.

27. Metonpl uccenoBaHUS OCIKOB MUKPOOPTAaHMU3MOB: OJHOMEPHBIN M JABYMEPHBIH 3JeK-Tpodopes,
Kpacutenu i uAeHTUQHUKanuu OenkoB (okpacka wmeronoM Kymaccn, okpacka HIHaHMHOBBIMHU
KpacHUTEISIMU).

28. Meron MaTpU4YHO-aKTHBUPOBAHHOH ja3epHoW necopOuum/monmnzaumu (MAJIJIN) ans ananmza
HENTUAO0B U OEJIKOB MUKPOOPIaHU3MOB.

29. KBaapynoib-BpeMsANpoIETHBII Macc-CIEKTPOMETP CBEPXBBICOKOTO paspelleHHus ¢ HOHM3aIMel
anextpocnpeeM (Maxis Impact) s uneHTH(UKayU NENTUAOB B paCTBO-pe.

BooNoOokwN
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30. KonuvecTBeHHBII MPOTEOMHBINH aHanm3: ruOpuaHas cuctema BOXX u TpoitHO#l KBaj-pymnois-
BPEMSMPOJIETHBIM MAcC-CIIEKTPOMETP CBEPXBBICOKOTO pa3pellieHus] C HOHU3A-1IHUEH AIEeKTPOCTIpEeEM.

31. Beeaenwue B ucciieI0BaHNE BTOPUYHBIX METa00JIUTOB MUKPOOPTaHU3MOB:

32. BwicokoaddexTuBHas )KUIKOCTHAS Xpomatorpadus (BIXKX).

BOHPOCBI AJI KOJUVIOKBUYMOB

OO0mmue npeacTaBieHus 00 HHKEHEPHBIX METOJaX HAyYHOTO UCCIICIOBAHUS
CnextpodoromeTpus

ATOMHO-CHJIOBasi MUKPOCKOIIHS B OMOMEIUIIMHCKIX MCCIIEIOBAHUAX

YO cnexkrpodoTomMeTpus

CexBeHupoBaHue. ATOMHO-CUJIOBasi MUKPOCKOIIHSI

arONE



