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1. llesiu ¥ 3a4a4Y4 AUMCUUIJIMHBI (MOAYJIfA):

CrneunanbHbplii Qu3anyeckuid NpakTUKyM «MeToabl HCCIEeIOBaHUS MaTEpHAIOB
AIIEKTPOHUKW» HAIpaBieH HA M3yYEHHE METOAOB SKCHEPUMEHTAIBbHON (U3HKH,
KOTOpBIE IPUMEHSIOTCS [JIs1 UCCIIEIOBAHUs MAaTEPUAIIOB U CTPYKTYP DJIEKTPOHUKH.

B nucnuniune paccMaTpruBarOTCA CICAYIOININC BOIIPOCHI:

OCHOBHEIC MCTOJZIbl BbIpalllUBaAHUSA MOHOKPUCTAJIIIOB, (l)OTOJ'IIOMI/IHeCHCHTHaH )51
ramMma-CriCKTpoCKOIurA, HCCICAOBAHUC IMAPAMATHUTHBIX HTCHTPOB C ITOMOIIbIO
QJICKTPOHHO-TIApAMAarHuTHOT' O PE30HAaHCa, HN3MCPCHUC AUDBJICKTPHUYICCKUX
nmapaMeTpoB KPUCTAJUIMICCKUX MATCPUATIOB, HU3MCPCHUA SHCKTPO(bI/IBI/I‘ICCKI/IX
mapamMeTpoB MOJYIIPOBOIAHUKOB. ]_ICJIBI-O JAHHOT'O KypcCa ABJICTCS ITO3HAKOMUTD
CTYACHTOB C COBPCMCHHBIMU MCETOAAMHU HCCICAOBAHHA MATCPUATIOB B (I)I/I?)I/IKC
KOHACHCHUPOBAHHOI'O COCTOAHUA U C(l)OpMI/IpOBaTB INCPBHUYHBIC HABBIKHU U YMCHUA
M0 MPAKTHYCCKOMY TIPUMCHCHHUIO IIOJIYUYCHHBIX 3HAaHUM C HCHOJIHL30BAHUEM
COBPCMCHHBIX U3MCPHUTCIIBHBIX U POCTOBBIX YCTAHOBOK.

3aauaMu TUCIUTIINHBI SBJISFOTCS CIIEYIOITHE:

1) Pa3BuTHe MbIIUIEHUS CTYJIEHTOB, (OPMHpPOBAHME Y HHUX yMEHUH
CaMOCTOSTEJILHO MPHOOPETaTh W NMPUMEHSTh 3HAHUS, HAOIIOAATh U OOBICHITH
buznueckue siBICHUS;

2) HayuuTbcsi MPUMEHATh HA MPAKTHKE 3HAHHS, MOJyYCHHbIC Ha JICKIIMOHHBIX
Kypcax;

3) Pa3BuBaTh HaBBIKM J€lIaTh HAyYHO-OOOCHOBAaHHBIE BBIBOJIBI IO pe3yibTaTaM
TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX UCCIIECIOBAHUN;

4) YMeTp BbIOMpaTh METOABI M CPEJICTBA PEIICHUS MPAKTHYECKUX 3a/ad MpuU
HCCIIEIOBAHUH MaTEPHAIIOB

5) Pa3BuTh HaBBIKK TIPU pabOTE B KOJUIEKTHUBE, CIIOCOOHOCTh COBMECTHO PEIIATh
MOCTaBJICHHbIE 334U

6) Yuutbcs OpraHnu30BbIBATb U IIPOBOAUTDL SKCIICPUMCHTAJIBHBIC NCCIICAOBAHUA C
MNPUMCHCHHUCM COBPCMCHHLBIX CPCIACTB M MCTOAOB, a TAKKC IIPCACTABIATL H
O(l)OpMJIHTB OKCIICPUMCHTAJIBHBIC PC3YJIbTAaThbl, HAa OCHOBAHHH IIOJTYYCHHBIX
PE3YJIbLTATOB ACJIaTh BBIBOALI U APT'YMCHTHUPOBAHO 3allIMIIATh UX

7) Hayuutbcst ¢dopmynupoBaTh LEAM W 3aJa4ydl HAyYHBIX HCCJIEAOBaHUN B
COOTBETCTBUM C TEHACHLUMSIMH M IEPCHEKTUBAMU HAYYHBIX MCCIEIOBAHUN,
Pa3BUTHUSA AIEKTPOHUKHU U HAHOAJIEKTPOHUKH, a TAK)KE CMEKHBIX 00JIacTell HAyKu



U TEXHUKH, CIHOCOOHOCTbIO OOOCHOBAaHHO BBIOMPATH TEOPETHUUYECKHUE U
AKCTIEPUMEHTATBHBIE METOABI U CPEJICTBA PEIICHUS CHOPMYITUPOBAHHBIX 3a/1ad.

2. MecTo aMcuUMIIMHBI B CTpYKType OIIOII:

Kypc otHocuTCA K BapMAaTHMBHOM YAacTH MNPO(PECCHOHANBHOIO IMKJIA
b1.B.O/I.7. U3yyeHue AMCHUILIMHBI 0a3MpyeTCsd HA 3HAHHMAX, MOJYYCHHBIX
CTYACHTAMH IPU U3y4YeHUH KypcoB “O0mas ¢pusuka”, “Bpiciiasg MmaTeMaTuka”,
«MaremaTudyeckuii aHaIu3», “Xumuna”, “KBanroBass MexaHuKa”, HHOCTPAHHOT O
SI3bIKA.

3HaHUs, MOJTYYEHHbIE CTYAEHTAMHU MOCIE U3YyUYECHHS JUCUUIIMHBI UCIIOIb3YIOTCS
Jajnee NpH HW3YYECHHHM JUCHMIUIMH: «PU3MKa KOHJIEHCUPOBAHHOTO COCTOSHHS»,
«MeTonbl HCCIIEIOBAHUS MATEPUAIOB M CTPYKTYp», ‘““TeXHOJIOrHs MarepuaioB
AIEKTPOHHON TEXHUKH , “@DU3MKa MOJYNPOBOAHUKOB”, «Du3znueckas XuMuUs

MaTCpUaJIOB).

3. Tpe6oBaHus K pe3yJ/ibTaTaM 0CBOEHUS JUCHUILIMHBI (MOAYJIA):
IIpouecc u3yyeHusi IUCHUNJIMHBI (MOAYJisl) HANPaBJIeH HA (POPMUPOBAHHE
CJIeIYIOIUX KOMIIeTeHMIi:
CriocoOeH HCIob30BaTh MOJIOKEHUS, 3aKOHBl U METOJIbl €CTECTBEHHBIX HAayK U
MaTeMaTUKH [T PEeLICHUs 3ajad umkeHepHoi aesrensHoctr (OITK-1):

I1.11IpeacraBnser aieKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUHA HAYYHYIO KAPTHHY MHpPa Ha OCHOBE
3HAHWA OCHOBHBIX ITOJIOKEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK M MAaTeMAaTHKU.

11.2. Ucnone3yeT 6a30BbIEe TEOpETUUECKHE 3HAHNS (YHIAMEHTAIBHBIX pa3zesioB 00Imel u
TeopeTUIecKor (PU3UKH JUIsl pelieHUs MPOdECCHOHATBHBIX 3a]1a4y.

11.3.BBIsABNISIET €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOOJIEM, BOSHHKAIOIMINX B X0ne MpodhecCHoHaIbHOI
JeATEeTbHOCTH, TIPUBIICKACT ISl HX PEIICHNS COOTBETCTBYIOMNI (PU3HKO-MaTEeMaTHIECKHUH arapar.

CrocobeH caMOCTOATENHFHO MPOBOJUTH IKCIIEPUMEHTAIBHBIC HCCIENOBAHUS U
MCITIOJIb30BaTh MpUEeMbl 00PAOOTKH U MPECTABICHUS TTOTYYCHHBIX PE3YyIbTATOB:

12.1 BeIABIISIE€T €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIeM, BO3HUKAIOMINX B X0/1€ PO ECCHOHATEHOM
NEATEIbHOCTH, MpeJlaracT SKCIePUMEHTAIbHBIE METOBI X PELICHHS

12.2. CaMoCTOSATEIBHO MMpOBOAUT SKCHCPUMCHTAJIBHBIC UCCICAOBAHUS 110 U3YUCHHUIO CBOICTB
MaTepuajioB 3JICKTPOHUKU U HAHODJICKTPOHUKHU

12.3 Ucnonp3yet npreMbl 00pabOTKH U NIPEACTABICHUS 3KCIIEPUMEHTAIBHBIX PE3YJIbTaTOB B y100HOM
JUISl MX aHAIM3a U MHTEPIPETaLuH BUE



4. 06 beM AUCHUIIMHBI (MOAYJIA) U BUABI Y4€eOHOM padOTHI
(pa3aensiercsa no gopmMaM OOy4YeHM )

Bua yueoHoii pa6oThl Bcero CemecTpbl
4acoB

AyauTopHble 3aHATHUS (BCEro) 48 48

B ToM uucie: - - - - -

Jlexiu

[Tpaktuueckue 3ausarus (I113)

Cemunaps! (C)
Jlabopatopubie padoTsl (JIP) 48 48

CamocrosiTesibHasi pa6oTa (Bcero) 60 60

B ToMm uucie: - - - - -

O06paboTKa HKCIEPUMEHTAIBHBIX JAHHBIX 60 60
Bua npomexxyTodHOM arTectanuu (3a4eT, IK3aMeH) 3a4uer 3a4er
KontrakTHasi pabdora (Bcero) 48 48
OO61as Tpya0eMKOCTh Yackl 108 108
3a4YE€THBIC €UHUIIbI 3 3

5. CogepxaHue AUCHUIIMHBI (MOAYJIA)

5.1. Codepotcanue pazdenos u mem ducyunauHsl (Mody1s). Bece
pasdessl U meMbl HYMepylomcs

Tema 1. BpIpamuMBaHue MOHOKPHUCTAIOB (TOPHAA JHUTHS METOIAOM
YoxpajabcKoro.

OcBanBaercs METOAMKAa TPagyHMpPOBKH TEMJIOBOIO Y3JIa POCTOBOM YCTaHOBKH,
M3Yy4YaloTCsl OCOOEHHOCTH BBHIpAIIMBAHUS MOHOKPHUCTAJUIOB M3 paciuiaBa METOJ0M
Yoxpanbckoro.

Tema 2. @OTOJIOMHHECHEHTHAsl CHEKTPOCKONHUA: H3MEpPeHHE CIEeKTPOB
JIIOMUHECUEHIUH TBEPAbIX TeJl.



O3HakomJieHHE € METOAOM (DOTOJIOMHUHECUEHTHOM CIEKTPOCKONUU IyTEM
M3MEPEHUS CIEKTPOB JTIOMUHECIICHIIMU TBEP/IbIX TeJ MpU 00JydeHUH ux (OTOHAMU B
yIbTpadHOIETOBON 00JaCTH CIEKTPA.

Tema 3. U3mepenue 3j1eKTPOGU3MUECKUX NAPAMETPOB N0JIYIIPOBOAHHKOB.

Onpenenenue Tina NpoBOAUMOCTH, YAEIBHOTO 3JIEKTPUYECKOTO CONPOTUBIICHMUS,
MOJIBM>KHOCTHU U BPEMEHM KU3HU HOCUTENEH 3apsia B o0pa3Lax moynpoBOIHUKOBOTO
KPEMHHUS U M3yueHHue 0a30BbIX TEOPETUUECKUX OCHOB MMPUMEHIEMBIX METOJIOB.

Tema 4. @oTocTUMYJIHPOBAHHAS JIOMHUHeCHeHIMsI kKpucTa/LioB BaFBr:Eu.

O3HakoMJIeHHE € MeXaHU3MaMH (POTOCTUMYJIUPOBAHHOW JIIOMHUHECUEHIUU U
npUOOpEeTeHHEe ONbITa PadOThHI HA SKCIIEPUMEHTAIBHON ONTHYECKOW YCTaHOBKE.

Tema 5. JIloMuHeCcHeHIMSI KPUCTAJJIOB NMPH BO30Y/KICHUH PEHTIEHOBCKUM
U3JydeHHeM (PEHTTeHOJTIOMHUHECEHIIS)

O3HakoMJIEHHE C MEXAHU3MOM BO3HUKHOBEHUS CBEUYEHHS MATEPUATIOB NIPHU
BO3/ICHCTBUU BBICOKOIHEPTETUYHOrO0 (POTOHHOTO M3NydeHus. M3Mmepenue cnekTpoB
U3TTyYEHUs KPUCTAILIIOB (PTOPHUIOB B yIbTPa()HUOIETOBON U BUAUMOM 00JIACTH CIIEKTpa.

Tema 6. UccaenoBanue NMpUMECHBIX LEHTPOB C MOMOIIBLIO 3JIEKTPOHHOIO
NAPpAMATHUTHOTO Pe30HAHCA.

O3HakoMIIEHHE C METOJOM 3JIEKTPOHHOro napamarHuTHoro peszonanca (OI1P),
uzydenue pabotrer OIIP - pamnocnektpomerpa, TmonaydeHue crektpoB OIIP
UCCJIEAYEMBIX BEILIECTB, IPAKTUUECKOE 3aKPEIIIEHUE BOITPOCOB KBAHTOBON MEXaHUKH,
CBA3aHHBIX C KBAHTOBAaHUEM YIJIOBOT'O MOMEHTA M CIIUHA.

Tema 7. U3yyeHue MeTOA0B raMMa-ClieKTPOMETPUU HA MpUMepe U3MepeHus
CHMHTHLISIMMOHHBIX XapaKkTepucTUK Kpucrauia Nal-Tl.

N3ydeHrne OCHOBHBIX XapaKTEPUCTUK CIUHTUIUISIHUOHHOTO JETEKTOpPa HA OCHOBE
kpuctamia Nal-Tl.

Tema 8. Tepmoarwmunecuennus kpucrauios LiF:Mg,Ti.

OCBOMUTH METOJIMKY U3MEPEHHUS MOTJIOIEHHON J03bl HOHU3UPYIOLIETO U3IIYYEHUS C
HCIIOJIb30BaHUEM TBEPIOTEIBHBIX MOHOKPHUCTaIINUECKUX AeTekTopoB A TT -4.

5.2 Pazdeanl ducyunauHsl u MexcoucyunauHapHsvie c8s3u ¢
o6ecneuyusaemsuiMu (nocaedyrowjumu) oucyunauHamu

Ne HaumenoBanune NeNe paznienoB u TeM JaHHOW JAUCHUIUTMHBI, HEOOXOAUMBIX IS
n/m| obecrnmeynBaeMBIX U3YYEeHUS 00€CTIeYBAEMBIX (ITOCIETYIONMINX ) TUCIUIIITUH
(Tmocnenyrommx) (BIHCHIBArOTCS Pa3pabOTINKOM)
TUACIUATUIHH
1. | ®usuxka Tema2 | Tema3 | Tema4 | Tema5 | Tema6 | Tema7 | Tema 8
KOHJEHCUPOBAHHOT'O
COCTOSIHUS
2. | Metonasl Tema2 | Tema2 | Tema4 | Tema5 | Tema 6 | Tema7 | Tema 8
HCCIEI0BAHUS
MaTepHuaIoB 1
CTPYKTYD




3. | Texuomorusa Temal | Tema3 | Tema6 | Tema7 | Tema 8
MaTepHaioB
3IEKTPOHHOU
TCXHUKNU

4. | ®dusuka Tema 3 | Tema 6
MTOJTYIIPOBOTHUKOB

5. | ®u3uueckag xumusa | Temal | Tema2 | Tema3 | Tema 6 | Tema7 | Tema &
MaTepHaJIOB

5.3. Pazdesvl u memsl ducyunauH (Modyseli) u eudsvl 3aHAMUll

No HanmeHoBaHME TeMBI Buner 3ansatuii B gacax

Tpaxr. CeMmuH JLad. CPC Bcero

/1 JIekm.
3aH. 3aH.

1. | Beenenue (TexHuka

0€3011acHOCTH

2. | BoipamuBanue MOHOKpPUCTAIIIIOB
dTopuma TUTHS METOIOM 5 7 12
YoxpabCKoro.

3. | ®oTomroMHUHECIICHTHAS
CIIEKTPOCKOIIHS: U3MEPEHUE 6 6 12
CIEKTPOB JTIOMHHECIICHITIH
TBEPJIbIX TEJI.

4 CrexTpbl MOTJIOLIEHUS
TPEXBAJICHTHBIX 5 7 12
JIJAHTAaHOMJOB B KpHCTaJIax

dbropuoB

5 | AnkoHBepcHOHHAs 6 6 12
JIIOMUHECHEHIUS] KPUCTAJIIOB

5 | U3mepenue 31eKTpohu3nuecKux 5 6 11
MapaMeTpoB MOJTYIPOBOJTHIUKOB

7 | UccnenoBanre MPUMECHBIX 5 7 12
LIEHTPOB ¢ omoIibo 1P

8 | U3ydeHue MeTo10B raMma-
CIIEKTPOMETPUHU Ha MIPUMEPE 5 7 12
W3MEPCHUs CIIMHTUILISIIIHOHHBIX

xapakTepuctuk kpucramia Nal-Tl.

9 | TepmosrOMUHECIEHIIUSA 5 7 12
kpucramioB LiF:Mg,Ti.

BCEI'O 48 60 108




6. [lepeyeHb CEMUHAP CKHUX, MPAKTUYECKUX 3aHATHI U JITAG0PaTOPHbBIX

paooT
Ne | Nepaznena HanmenoBanue Tpynoemkocts | Ouenounsie | @opmupyembie
n/m U TEMBI CEMUHApOB, (uac.) cpencraa KOMIIETCHIIUU
JUCIIATUTAHBI MPAKTHYCCKUX U
(Momyst) 71a00paTOPHBIX PadOT
1 2 3 4 5 6
1. | BBognas HucTpykTax mo Otuer 1o OIIK-1
TEXHUKE 0€30MacCHOCTH 6 pabore,
KOHTPOJIbHBIE
BOIIPOCHI
2. | Temal BripammBanne Otuer o OIIK-1
MOHOKPHUCTAJJIOB pabore,
dbropuaa TUTHS 5 KOHTPOJIbHBIE
METOJIOM BOIIPOCHI
YoxpanbCKoro.
3. | Tema 2 DOTONIOMUHECIICHTHAS Ortuer no OIIK-1
CHEKTPOCKOMUSI: pabore,
H3MepEeHne CIIeKTPOB 6 KOHTPOJIbHBIE
JFOMUHECIEHITTI BOIIPOCHI
TBEPJAbIX TE.
4, | Tema3 N3mepenune Ortuer 1o OIIK-1
ANEKTPOPHU3NIECKUX 5 pabore,
rapaMeTpoB KOHTPOJIbHBIE
MOJIYIPOBOAHHUKOB BOIIPOCHI
5. | Tema 4 CrnexTpsl MOIJIOMIEHUS Ortuer no OIIK-1
TPEXBaJICHTHBIX 6 pabore,
JAHTAHOUJIOB B KOHTPOJIbHbBIE
KpHUcTajU1ax GTOPUAOB BOIIPOCHI
6. | Tema$s ATNIKOHBEPCUOHHAS Ortuer no OIIK-1
JFOMUHECICHITHS 5 pabore,
KPHUCTAJIOB KOHTPOJIbHBIE
BOIPOCHI
7. | Tema 6 HccnenoBanue OtueT o OIIK-1
MPUMECHBIX LIEHTPOB C 5 paborte,
nmomMoiisro JI1P KOHTPOJIbHbIE
BOIPOCHI
8. | Tema7 N3yuenue meTo 0B Ortuer no OIIK-1
ramma-creKTpoOMeTpUHu pa0ore,
Ha TpUMepe U3MEPEHUs 5 KOHTPOJIbHBIE
CIUHTHIIISIIUIOHHBIX BOIIPOCHI
XapaKTePUCTHK
kpuctauta Nal-Tl.
9. | Tema 8 TepmotoMuHECHIEHIINA Ortuer no OIIK-1
kpucrayuioB LiF:Mg,Ti. 5 padore,
KOHTPOJIbHBIE
BOIIPOCHI




6.1. [lnaH camocmosimebHOU pabombl cmydeHmos

Ne Tema Bun 3anaHue Pexomennyemas | KomnuectBo
HeZl. CaMOCTOSITENIbHOMN JuTepaTypa 4acoB
paboThl
1 HNucTpykTax mo N3yuenue CocraBbTe N3  ocHOBHOrO 7
TeXHUKE Oe3omacHoCTH | MHCTpyKIuii mo Th | oTuer 10 | CIIMCKa
71a00paTOPHBIM | PEKOMEHTyeMOM
paboram U | IUTEpaTypbl
MOJTOTOBBTE
OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI
2,3 BripamuBanue O6paboTka CocraBbTe N3  ocHoBHOrO 7
MOHOKPHCTAJIJIOB 9KCIEPUMEHTAJIbHBIX | OTYET 0 | CIIHMCKa
dbropuna TUTHS JAHHBIX U | 1a00paTOPHBIM | pEKOMEHAYEMOM
METOJIOM MOArOTOBKA OT4eTa | paboTam U | IUTEpaTyphl
YoxpanbCckoro. MOJTrOTOBBTE
OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI
4,5 ®dotomomuHectieHTHas | O6paboTka CocraBbpTe N3  ocHOBHOrO 6
CHEKTPOCKOMHSI: 9KCIEPUMEHTAJIbHBIX | OTYET o | crHcKa
M3MepEeHHue CIeKTPOB JTAHHBIX U | 1a00paTOPHBIM | pEKOMEHIYEeMOM
JIIOMUHECLEHIIUU MOJArOTOBKA OTUeTa | paboram U | IUTEpaTyphl
TBEP/BIX TE. MOJTOTOBHTE
OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI
6,7 N3mepenue O6paboTka CocraBbTe N3 ocHOBHOrO 7
ANEKTPOPUINYECKUX 9KCIIEPUMEHTAJIbHBIX | OTYET o | CcIHcKa
rapaMeTpoB JTAHHBIX U | JJaOOpaTOPHBIM | pEKOMEHAYEeMOM
MOJIyIIPOBOAHUKOB MOJrOTOBKA OTYeTa | paboram U | IUTEpaTyphl
MOJITOTOBHTE
OTBETHI Ha
KOHTPOJIbHBIE
BOIPOCHI
8,9 Crektpsl nornomenust | O6padoTka CocraBbTe N3  ocHOBHOrO 6
TPEXBaJCHTHBIX 9KCMIEPUMEHTAJIbHBIX | OTYET o | crmcKa
JTAHTAHOUJIOB B TAHHBIX U | J1aOOpaTOPHBIM | pEKOMEHAYEMOM
KpucTaniaax GTopuaoB | MOArOTOBKA OTYeTa | paboTam U | IUTEpaTypsl
MOJATOTOBBTE
OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI
10,11 | AnKOHBEpCHOHHAasA O06paboTka CocraBbTe N3 ocHOBHOrO 6
JIIOMUHECLEHIUS SKCIIEPUMEHTAIIBHBIX | OTYET 1o | CruckKa
KpPHUCTAIIJIOB JTAHHBIX U | 1aOOpaTOPHBIM | PEKOMEHIyeMOit
MOJrOTOBKA OTUeTa | paboTam U | TUTEpaTyphl
MOJArOTOBBTE
OTBETHI Ha

KOHTPOJIBHBIC




BOIIPOCHI
712,13 | UccnenoBanue O6paboTka CocraBbTe N3  ocHoBHOrO
MPUMECHBIX LIEHTPOB C | SKCIIEPUMEHTAIBHBIX | OTUET 10 | CIUCKa
nomotsro JI1P JAHHBIX U | 1a00paTOPHBIM | pEKOMEHAYEMOM
NOJArOTOBKA OTYETa | paboTam U | JIUTepaTypbl
MOJrOTOBBTE
OTBETHI Ha
KOHTPOJIbHBIE
BOTIPOCHI
14,15 | V3yueHnue MeToA0B O6padoTka CocraBbTe N3  ocHoBHOrO
raMMa-CIIeKTPOMETPUHN | SKCIIEPUMEHTAIBHBIX | OTUET 1O | CIMCKa
Ha TIpUMepe U3MEepeHHs | TaHHBIX U | 1abOpaTOPHBIM | PEKOMEHIyEeMOi
CHMHTHIUISIIHOHHBIX MOJIrOTOBKA OTYETa | paboTam U | IUTepaTyphl
XapaKTePUCTHK MOJIrOTOBBTE
kpucrtasia Nal-Tl. OTBETHI Ha
KOHTPOJIbHBIE
BOTIPOCHI
16,17 | TepmomomunHectenims | O6paboTka CocraBbpTe N3  ocHOBHOrO
kpuctayuioB LiF:Mg, Ti. | skcriepiMeHTaIbHBIX | OTYET 0 | CIHCKa
JTAHHBIX U | 1a00paTOPHBIM | pEKOMEHAYEeMOM
MOJIrOTOBKA OTYETa | paboTam U | JIUTepaTyphl
MOJITOTOBBTE
OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI

6.2. Memodu4eckue yKa3aHus no op2aHu3ayuu camocmosimeabHoll pabomol
cmyodeHmo8

Jlist caMoCTOSITEeIbHONW pabOoThl JAOCTYIMHO HECKOJIBKO BHUIOB JIESITEIbHOCTH.
[lepBoIii BHI JEATEIHHOCTH IOATOTOBKA OTBETOB HA KOHTPOJBHBIE BOMPOCHI IO
pesyiabTaraM OCBOCHHSI KaXJOW TeMbl. OTOT BHJ pPa3BUBAET CIOCOOHOCTH
UCIIO0JIb30BaTh MOJOKEHHUSI, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HayK U MaTEMaTUKH ISl
peuieHus 3anad uHxkeHepHoi aestensHocTH (OIIK-1).

CTyneHT JOJIKeH:

I1. 1TIpencraBiarh aleKBaTHYIO0 COBPEMEHHOMY YPOBHIO 3HaHUI HAY4YHYIO KaPTHHY MHpa HAa OCHOBE
3HaHUS OCHOBHBIX TOJIO)KEHHI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK U MaTeMaTHKH.

11.2. Ucnionb3oBaTh 0a30BBIe TEOpETUUYECKHE 3HAHUS (YHIAMEHTAIBHBIX Pa3/ieioB 00IIei u
TEOPETHUECKOW (PU3MKH IS penIeHus TpoPecCHOHABFHBIX 3a/1a4.

11.3.BoIsBigTs CCTCCTBCHHOHAYYHYIO CYHIHOCTDH HpO6J'I€M, BO3HHUKAKOIKUX B XOA€ HpO(l)eCCHOHaHLHOfI
ACATCIBHOCTHU, ITPUBJICKACT IJISI UX PCHICHUA COOTBCTCTByIOI]_II/Iﬁ (I)I/I3I/IKO-MaT6MaTI/I‘IGCKI/II71 arrapar.

BTopoii BuA J€ATENBHOCTH — BBINOJIHEHUE JabopaTopHONl palboThl Ha
coBpeMmeHHbIx yctaHoBkax B MI'X CO PAH rpynnoil u3 HECKOJBKHX 4YEJOBEK,



MO3BOJISIET chopmupoBaTh CIIOCOOHOCTh CaMOCTOSITEIILHO MPOBOJIUTH
OKCIIEPUMEHTATBHBIC HWCCIEAOBAHMS ¥ WCIOIB30BaTh MpPHUEMBl OOpabOTKH W
MIPEICTABIICHUS TTOIYYCHHBIX PE3YJIBTaTOB, B PE3YJIBTATE YETO CTY/ICHT:

12.1 BoIsIBIIsSIeT €CTECTBEHHOHAYYHYIO CYIIHOCTB MPOOJieM, BO3HUKAIOIIMX B X07e podeccHoHaTbHOM
NesITebHOCTH, MpeAsaraeT 3KCIIepUMEHTaIbHbIE METOJBI UX PELICHUS

12.2. CaMOCTOSATEIIBHO MPOBOJUT IKCICPUMEHTAIILHBIC UCCIICIOBAHUS 110 H3yUCHHUIO CBOHCTB
MaTepHaJIOB JICKTPOHUKH U HAHOAICKTPOHUKH

12.3 Ucnonp3yet npreMbl 00paOOTKH M MPEACTABICHUS KCIIEPUMEHTANBHBIX PE3YJIbTaTOB B YA00HOM

U UX aHaJlin3a U UHTEpIIpEeTallvui BUAC

[IpuMeHsisi TONlydeHHBIE B XOJ€ JICKIMOHHBIX 3aHSTUN HAaBBIKH, CTYIACHTHI
BBITIOJIHSIIOT JIaOOpaTopHbIE 3aJaHus, MPOBOIAAT OOPaOOTKY HSKCIEPUMEHTAIBHBIX
pPEe3yJIBTaTOB U COCTABIISIOT OTYET, B KOTOPOM YKa3bIBaeTcCs I1eJib paOOThl, 3aJ]1a4H,
MPUBOIATCS PE3YJIBTAThl MU3MEPEHUM, X omucaHue. [lo momydeHHBIM pe3ylbTraraM
NenarTcsl BbIBOIBI. JIJIsl 3akperuieHus CTyAeHTaM TMpejjlaraeTcss OTBETHUTh Ha
KOHTPOJILHBIE BOMIPOCHI MO MarepuajiaM TeMbl. PaboTa BBIIOMHSAETCS TpynIaMu 1o 2
WU 3 JeoBeKa.

7. [IpyuMepHast TeMaTUKA UCC/IeJ0BaTe/IbCKON pa6oThl (IPOEKTOB)

1. BripamnuBanue MOHOKPUCTAJUIOB raJOreHUA0B MeToaaMu YoxXpaibCKoTo U
Croxbaprepa

2. V3yuenune XxapakTepuCTUK CUMHTUIUISITOPOB HA OCHOBE IIEJIOYHO3EMEIbHBIX
raJIONI0B, AKTUBUPOBAHHBIX PEAKO3EMEIbHBIMU HOHAMU

3. UccnenoBanue nedeKToB B KpucTaiiax meroaom JI1P

4. OnTuyeckasi CIEKTPOCKOIHUS IHUPOKO30HHBIX JUIEKTPHUKOB,
AKTUBUPOBAHHBIX PEIKO3EMEIIbHBIMU HOHAMU

5. Uzydenue snexkTpoPu3ndecKux napaMeTpoB rpaHul] B MyTbTUKPEMHHUH



8. YueGHO-MeTOAMYECKOE U HUHPOpPMALMOHHOE OGecrieyeHue
AUCLUIIIUHBI:

a) OCHOBHas JIUTepaTypa

1. Meroabl BbIpallliBaHUs U UCCIEAOBAHMS KPUCTAIUIMUECKUX MaTepuanos [ TekcT]
: ma0. npaktukyM / UpkyT. roc. yu-T, ®u3. dak. ; pen. E. A. Pagxabos ; pen. B.
B. Axumos. - Upkytck : U3a-so UT'Y, 2012. - 82 c. (10 3k3.)

2. HlanaeB, A. A. OcHoOBBl (usznueckoro marepuanoBefeHus [Tekct]| : yueo.
nocobue : B2 4./ A. A. lllanaes ; peu.: B. B. Akumos, A. A. I'aBpumiok ; UpkyT.
roc. yH-T, Poc. akaa. nayk, Cub. ora-ume, MH-T reoxummm um. A. IL
Bunorpanosa. - Upkyrck : U3n-so Upkyt. roc. yu-ta, 2013 - . - (MeToasl
AKCIIEPUMEHTATbHOM (PM3UKU KOHJIEHCHUpPOBaHHOTO coctostHus). Y. 1. - 2013. -
159 c. (10 2x3.)

3. lllamaeB, Anekceit AnexcannpoBuu (kaHa. ¢us.-maT. HayK, cHC) OCHOBBI
¢dusnueckoro marepuanoBeneHus [ Tekct]: yue6. mocodue : B 2 4./ A. A. llanaes
; peu.: B. B. AkumoB, A. A. T'aBpuntok. - Upkyrtck: U3n-Bo UpkyT. roc. yH-Ta,
2013 .4Y.2.-2014.-175c. (10 3x3.)

4. Mengpux, P. 0. Beenenue B (GU3UKy CHUHTWIISTOPOB - 1 [DIEKTpOHHBIN
pecypc] : yue6. mocodue / P. 1O. lennpuk. - 9BK. - Upkytck : M3a-so UT'Y,
2013. - Pexxum pocrtymna: U3 "bubnumorex". - Heorpanuu. noctym. - ISBN 978-

5-9624-0884-2
(:_'E!.::;tii_._lw HI'Y
0) JononxutenbHas: : (4

1. TexHONIOrUM MaTEpPUANOB [JJISi MUKPO- M HAHORJIEKTPOHUKHU [DIEKTPOHHBII
pecypc] : yueb. mocobue. Cxkopoborarona, 3yopuikuii, [lerpos, Ceménor - IBK. -
Upxytck : Uzn-Bo UT'Y, 2009. - Pexxum nocryna: U3 "bubnuorex". - Heorpanuu.
JOCTYII.

2. ErpanoB A. B. B3auMojeiicTBHe HOHM3UPYIOIIUX H3IYYEHHH C BEIIECTBOM
[DnmekTpoHHBIH pecypc]: yueb. mocodue / A. B. Erpanos. - O9BK. - HUpkyrtck : U3a-Bo
NIy, 2013. - Pexum noctyma: 943 "bubnuorex". - Heorpanuy. noctym. - ISBN 978-
5-9624-0884

3. lackonbckass, M. II. Kpucrammer [Tekcr] : HayuHoe wm3ganue / M. IL
[Mackonwckas. - [lepe-pa6. uzn. - M. : Hayka, 1978. - 207 c.

4. Mionnep, ['eopr. BeipamnBanue KpuctaaioB U3 paciuiaBa [ TeKCT] : KOHBEKIUS
1 HeoaHO-poaHocTh / I'. Mromnep ; [lep.c anrn.A.B.byns;Ilox pen.B.U.Ilonexaesa. -
M. : Mup, 1991. - 149 c. : un. ; 24cm. - ISBN 5030021019 : (B mep.):2.50 p.
ouomorp.:c.140-144 (206 Ha3B.).-IIpeam.-umen.ykas.:c.145-146.-ITepeBon
u3g.:Convection and inhomogeneities in crystal growth from the melt/G.Muller (Berlin
etc.).

5. bonbmiakoB, Anatonmuit  ®DegopoBud.  DUBMKO-XMMUYECKHE  CBOMCTBA
kpuctaiioB [Tekcr] : yd.mocodbue mnsa crya.xumud.cnen.yH-ta / A.®. Boibinakos,
A.O. Imurpuenko, H.B. Bap-namos. - Caparos : U3a1.CI'Y, 1991. - 108 c.

6. [MaBmuuckuii, ['ennit BennamuuoBny. du3uka PEHTTCHOBCKOTO W3TyYCHUS



[DnexTponHblid pecypc] : ¢0. 3anau / I'. B. [laBnunckuii ; Upkytckuii roc. yH-T, Hayu.
0-Kka. - DIEeKTPOH. TeK-CcToBbIe AaH. - Upkytc : U3a-so Hb UT'Y, 2005. - 1 a1. onr.
nuck (CD-ROM); 12 cwm. - (Tpy-nbl yuensix UT'Y). - CucteM. TpeOOBaHMs: MPOIECCOP
Pentium I u Beitie; O3Y 64 M6 ; one-pau. cucrema Windows 95/98/2000/XP ; CD-
ROM mnpuson ; nporpamma Adobe Acrobat Reader 3.0 u BbIie ; Mbliib. - 3ari. C
ATUKETKHU JUCKa. - (B KOP.)

7. byrsarun, IlaBen IOpbeBuu. Xumuyeckas (u3nka TBEpAOro Teia
[DnekTpoHHBINA pecypc]: yueb. 1 cTya., o0yd. o Hamp. 511700 "Xumus, pusuka u
Mexanuka matepuasios” / I1. FO. Bytarun. - 9BK. - M. : 3a-so MI'Y, 2006. - 273 c. -
Pexxum poctyna: DnekTpOHHBIN 4n-TanbHbINA 3an "bubnuotex". - 2 noctymna. - ISBN
5-211-04970-5

8. llyka, Anekcanap AnekcanapoBud. HaHoanekTpoHuka [ DJIeKTPOHHBIH pecypc]
: yueb. mo-cobue s CTyHd. BY30B, 00yd4. MO Hampari. MoArotoBku "llpuxi.
matemaTtuka u pusuka" / A. A. lllyka. - 2-e uza. - OBK. - M.: bunom. JlaGopaTtopus
sHanui, 2012. - (Hanorexnomnorum). - Pexxum pocrtyma: DUY3 "bubmuotex". - 15
noctym. - ISBN 978-5-9963-1055-5

9. ®Gunaués, Amnatonuii MuxaitioBud. TBepaoTenbHas (POTOIIESKTPOHHUKA.
duznyeckre 0CHO-BbI [ DNEKTPOHHBIN pecypc] : yued. mocodue asis CTy/. By30B, 00yH.
no Harp. moaroT. 200200 "Onrotexauka", 200600 "doToHnka u onTouHpopmaTrkKa"
u ortud. criett. / A. M. ®unaués, U. U. Tayokun, M. A. TpuIIeHKOB. - 2-€ U3]1., UCIIP.
u joi. - OBK. - M. : ®uszmatknaura , 2007. - 384 c. - Pexxum goctyna: DIeKTpOHHBIN
yutanbHbii 3a1 "bubnuortex". - ISBN 978-5-89155-154-1

10. Bacunbe A.H., Muxaiinun B.B. BpeaeHue B CHEKTPOCKOIHIO
muonektpukoB. Yacte II. Bropuunbeie mporeccel: YuebHoe mocobume. - M.:
YuuBepcuterckass kuura, 2010. - 238 c. Pexxum nocryna: ObC "Eaunoe okHO". -
Heorpanuu. nocrym.

11. Onrtnueckue cBoiicTBa KpucramioB [Tekct] /A.D.KoHcTaHTHHOBA,
b.H.I'peuymankos, b.B.bokyts, E.I'.Bamsmiko; PAH,MH-T kpuctammorpaduu. -
Munck : HaByka 1 ToxHika, 1995. - 302 c.

MIPOrpaMMHOE 0OECTIEUCHHE:
QTl-plot ITaket ays moctpoenus rpadukos. Jlumnensus GPL

0a3bl TaHHBIX, UHPOPMAITMOHHO-CIIPABOYHBIC U TTIOMCKOBBIC CUCTEMBI:

1. HTEpHET pecypchl B CBOOOIHOM J0CTyIe U Ha caiite UT'Y www.isu.ru

2. Caiit xadeapsl SKCIIepUMEHTATbHOM Qu3uku http://medphysics-irk.ru

3. Hamamatsu «Handbook of photomultipliers» [DnexTpoHHBI pecypc]:
https://www.hamamatsu.com/resources/pdf/etd/PMT_handbook_v3aE.pdf9.



https://www.hamamatsu.com/resources/pdf/etd/PMT_handbook_v3aE.pdf9

9. MaTepua/IbHO-TEXHUYECKOE oGecriedyeHrue JUCHUIIIMHbI (MOAYJIA):

[lepcoHanbHble KOMIBIOTEPHl (KOMIBIOTEPHBIA  KJIAcC), MYJbTUMEIUUHBIN
MPOEKTOP, HOYTOYK, yueOHbie ocodus. JlabopaTopHoe obopyaoBaHue (JOCTYIHO B
pamkax cornamienus o bazoBoii kapenpe skcniepumentanbHoit pusuku UI'X CO PAH
Ha ¢usnueckoM (akynprere UI'Y): yCTaHOBKM [Jis1 BBIpAIIMBAHHUSI MOHOKPHUCTAJIOB
(YBK-1, Penmer-8, Peamer-10, C3BH); cnektpodoromerp Perkin-Elmer Lambda
950, cnexrpodmoopumerp LS-55, HuzkodoHOBas ycTaHOBKa IO TraMma-
CIIEKTpOMETpUH, panuocnekrpomerp PI-1306, nsMeputenbr MarHUTHON MHIYKIUMU
[I1-1, npyxkanansHbIi AL, paGoune oOpa3iibl.

10. OGpa3oBaTebHbIC TEXHOJIOTUH:

[Ipu oCBOEGHMHM JUCHUIUIMHBI MCIOJB3YIOTCS CICAYIOIIME COYETaHHUS BHJIOB
ydeOHOU palboThl C MerogaMu © (opMaMu aKTUBU3AIMU TO3HABATEIBHOM
NEATeIbHOCTH OaKaJlaBpOB JUISI  JIOCTIDKCHMSI  3aIUIAHUPOBAHHBIX  PE3YJIbTAaTOB
oOyueHus u GOpMUPOBAHUSI KOMIIETSHIIMI: Ha JICKIIMOHHBIX 3aHATUSIX — JUCKYCCHH,
IT-meTonpl, WHAMBUIyaTbHOE OOyYeHHE W OOy4YeHHEe Ha OCHOBE OIbITa; Ha
Ja00paTOPHBIX 3aHATUSAX — JUCKyccusi, paboTa B KOMaHAE, HHAUBUIYaTbHOE
oOyueHure, 00yueHne Ha OCHOBE OIIbITa, UCCIIEIOBATETLCKUN METOI.

Jist  JOCTWIKEHUsT TOCTaBJIEHHBIX IeJied TMpernofaBaHusl JIUCIUILTAHBI
peanu3yroTCs CIeAYIOIUe CPEICTBA, CIIOCOOBI M OPraHU3alMOHHBIE MEPOTIPUSITHS:

-  W3y4YeHHE TEOPETUYECKOTO MaTepuana JUCHUUIUIMHBI Ha JIEKIHSIX C
UCIIOJIb30BaHMEM KOMIBIOTEPHBIX U MHTEPAKTUBHBIX TEXHOJIOTHI;

- CaMOCTOSITEIbHOE M3yYEHHE TEOPETHYECKOro MaTrephalia JIUCHUILTUHBI C
ucrnoib3oBaHueM HHTepHET-pecypcoB, HWHOOPMAIMOHHBIX 0a3, METOJAMYECKHX
pa3paboToK, CIICMAIBHON YU4eOHON U HAyIHOU JIUTEPATYPhI;

- 3aKpeIICHUE TEOPETUYECKOTO MaTepuaja IpU MPOBEACHUH JabOpPaTOPHBIX
3aHATHI C HCIOIB30BAaHUEM JEMOHCTPAIMOHHOTO W HArISIAHOTO (Tpaduyeckoro)
MaTEPHUAJIOB, CIICITUATBHON JTUTEPATYPHI.

- MPAKTUYECKHE 3aHATHS Ha ACHCTBYIOIIMX SKCIEPUMEHTAIIbHBIX YCTAHOBKAaX B
NI'X CO PAH ¢ npuMeHeHrneM peanbHBIX 00BEKTOB ISl HCCIICIOBAHUH.

11. OueHouHble cpeactBa (0C)

B coorBercTBUM ¢ pa0doueil MPOrpaMMoON AMCHUIUIMHBI OCYLIECTBJISCTCS
KOHTPOJIb CTYACHTOB IOCJI¢ 3aBepPLIICHUS MPAKTHYECKOI0 3aJaHUS B KaKIOM
Teme. Ilo pedyabraram [Uisi JOCTHKEHHMSI IOJIOXKUTEIBLHOM OLEHKH CTYIEHT
JHO0JI7KEeH MPeA0CTABUTH 0()OPMJIEHHBIH COTJIACHO MIA0JIOHY B MPUJI0KEHUN OTYET
0 IPAKTUYECKO padoTe M 0OTBETUTH HA KOHTPOJIbHbIE BONPOCHI.

Jl71s1 peanu3anuu nojioKUTEIbHON MOTUBAIIUU CTYJIEHTa Ha 00y4YeHHE, TOCTAaHOBKE
M OpraHu3aluu Ipolecca camMooOpa3oBaHUsl CTYACHTAa BHEAPEHBI AIIEMEHTHI
poOJIEMHO-TTIOMCKOBOI TEXHOJIOTUM OOYUYEHHMsI, KOT/Ia CTYJIEHTY IPHU PEIICHUM 3aj1a4
HE MPHUXOIMTCS BOCIPOU3BOAUTH, TO YTO OH CIHbBIIIAN HAa JEKIUAX, & HNPUMEHSITH
MOJIYYCHHBIE 3HAHUSI, HABBIKM U KOMIIETEHLIMU JJIS1 PEIICHUS] KOHKPETHOM 3a/1a4U.



JUist TOro, 4troObl YCHEUIHO 3alUTUTh padoTy HEOOXOAMMO MNPEJOCTABUTH
MOJATOTOBJIEHHBII COTJIACHO MPHUJIOKEHUIO 1 0TYeT 1Mo padoTe, MPOBECTH €ro 3alIUTY:
000CHOBAThH 1IN U 3aJla4M, MOCTABJICHHBIE B pabdoTe, a Takke OO0OOCHOBAHHOCTH
MPUMEHEHUSI TOTO WM MHOTO SKCIEPUMEHTAIILHOIO O000pYyJAOBaHUS, METOJIOB H
moaxoaoB. OOBSICHUTH TMOJYYEHHBbIE B pPabOTe pe3yJbTaTbl, COMOCTABUThH HX C
JTUTEpaTypHBIMU JJAaHHBIMU. Takke He0OXO0UMO OTBETUTh HAa KOHTPOJILHBIE BOIPOCHI.
OtBeT HE NOMKEH OBITH (PopMaNbHBIM, OH 00s513aH OBITH JOKa3aTeNbHBIM. Takke
MOCTABJICHHOMY BOIIPOCY HEOOXOJUMMO TPUBECTH TpeOyemble aHAIUTUYECKUE
BBIKJIQJIKH, TpaduuecKkue MOCTPOCHMS M pacueT YMCIOBBIX 3HAYEHUM BEJIIMYMH.
CrpaBeJIMBBIM SIBJIICTCSI KPUTEPUIN: 3aJlaHME 3aCUMTHIBACTCS, €CIU TMPUBOJATCS
OTBETHI Ha BCE BOMPOCHI TEMbI U MPEJOCTABICH U 3alIMILEH OTYET MO JabopaToOpHOU
pabore.

MarepuaJnbl 1j1s1 NPOBEICHUS TEKYILIero ¥ MpPOMeKYTOYHOr0 KOHTPOJIsI 3HAHUI

CTYIE€HTOB:
Ne Bun xontponst | Kontponupyemsbie TeMbl (pa3iesb) Komnierenuun,
m\It KOMIIOHCHTBI
KOTOPBIX
KOHTPOJUPYIOTCS
1 KoutponbsHbie Tema 1, Tema 2, Tema 3, Tema 4, OIIK-1
BOIIPOCHI 110 Tema 5, Tema 6, Tema 7, Tema 8
TEME U OTYET MO
MIPAKTUYECKOU
pabore

2 OTyerT 110 Tema 1, Tema 2, Tema 3, Tema 4, OIIK-1

nabopaTopHO Tema 5, Tema 6, Tema 7, Tema 8

pabore
IIpuMepHBbIe KOHTPOJIbHbIEC BONPOCHI M0 TeMe
1. UTto Takoe 3ampelieHHas 30Ha, C YEM CBSI3aHO €€ MOSBICHHUE B
MOJIYITPOBOJIHUKAX U AUDJIEKTPUKAX?

2. OT 4ero 3aBUCUT CBETOBOM BBIXOJ| CUMHTUILISATOPA
3. [Tpunamun padotst JIIP cnexkTpomerpa
4. [ToHATHE aMIUITUTYAHOTO CHEKTPA UMITYJILCOB
5. Mertonbl u3MEepeHHsl ONTUYECKUX CIEKTPOB (M3IIyYeHUs, MOIJIOICHHUS,

BO3OYXKICHMS ).



12. IIpunoscerHue 1

1) CtpykTypa OTYETHOI pabOTHI:

TUTYIBHBIN JIACT.

Lenp u 3a7aun paboThI

OKCHepUMEHTANIbHbIE JaHHbIC, BBIPAXEHHbIE B rpaUyecKOM U TaOIMYHOM
MIPEACTABIECHNH, C OIIUCAHUEM UX B TEKCTE

OO6cyxaeHue HKCIepUMEHTAIbHBIX JaHHBIX

BBIBOIBI IO SKCIIEPUMEHTAIBHBIM JTaHHBIM

OTBETHI Ha KOHTPOJIBHBIE BOITPOCHI

2) OOpas3err oTyeTa Mo MpakTUUeckoi padore (daitr odpasia nocryneds EOC UT'Y
Ha CTpaHUIIE Kypca)

OTt4er no npakTuyeckoi padore Nel

BripanmBanie MOHOKPHCTAIOB GTOPHUA JTUTHUS METOIOM H0XpambCKOTo

Ileab paGoThl: OMKUCHIBACTCS 11€JIb PAOOTHI

332!3‘11/1: OITMCBIBACTCs 3a1a4da pa6OTBI
Oo0opyvaoBaHue: IMPUBOAUTCS UCITOJIB3YCMOC IJIA SKCIICPUMCHTA O60pyIIOBaHI/I€

1. Ilopsinok padoThI
OnuceIBacTCS TOPSATOK PAaOOTHI.
2. DKCNepUMEHTAIbHbIE Pe3yJbTaThI
[TpuBOAATCS SKCIEPUMEHTAIBHBIC pPE3yJbTaThl B IPaUYECKOM H TaOJIHMYHOM
npejacTaBicHUU. Takke HEOOXOJUMO OIHUCaTh IIOJTYYEHHBIC CIIEKTPHI, YKa3aTh
XapakTep HaOII0AaCMBbIX 3aBUCIMOCTECH.
3. OOcyxkaeHue pe3yJbTaTOB
B cooTtBeTcTBHM ¢ 3a7auamMu pabOTBHI B ATOM pazjeiie MPOBOJHUTCS OOCYXICHHUE
MTOJTYYEHHBIX JaHHBIX U JICJIAI0TCS BBIBOIBI.
4. 3akiIl04eHue
O0600611at0TCs PE3yIbTaThl, AEIAETCSI UTOTOBBIA BBIBOJI B COOTBETCTBUM C IIEIISAMHU
1 3a71a4aMM paOOoTHI.

6. OTBeThl HA KOHTPOJIbHbIe BOMNPOCHI (BO3MOKHO B YCTHO#H (opme
NnpenoaaBaTe o Npu 3auTe 0TYETA)



PaspaGorunkm:

opod E.A.PajxaGoB
(moamnuce) (3aHMMaemasi 10JIKHOCTb) (MHUTMAITBI, (haMIITHS)

[Tporpamma paccmoTpena Ha 3aceannu  Kadeapsl OOMIeH U IKCIEPUMEHTATBHON (DU3UKH
« 31 » saBaps_ 2023 .
[Tpotokon Ne 7

3aB.kadenpoit 4// n.¢.-m.H. A.A. TaBpriiok

Hacmoawaa npozpamma, ne modcem 0Oblmb 60cnpou3eedena HU 6 Kakoil popme oe3

npeosapumenbHo20 NUCLMEHHO20 pazpeuieHusn Kagheopuvl-pazpadomuuxa npozpamnmol.



