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AHHOTANIUA

Kypc “ DxcnepumenTanpHas (U3MKa MOIYIIPOBOJAHUKOB M FE€TEPOCTPYKTYP OPUEHTHPOBAH Ha
O3HAKOMJIGHHE  CTYJCHTOB C  (yHIAMEHTAIbHBIMM  CBOWCTBAMH  IOJYIPOBOAHUKOB U
IIOJIYIIPOBOJITHUKOBBIX T'€TEPOCTPYKTYP, U SIBICHUSMH, B HHMX IPOUCXOIAIIMMH, a TAKXKE NaTb UM
HayaJbHOE TPE/ACTaBICHHE OO0 OCHOBHBIX JKCHEPUMEHTAJIBHBIX METOJaX WX MCCIIEJOBaHUS.
IIpennonaraercs, 4TO NPeABAPUTENILHO CTYACHTHI IPOCIIYIIANIN BBOIHBIA Kypc «BBenenue B pusuky
MIOJIYIIPOBOJITHUKOBY» U YX€ 3HAKOMBI C OCHOBHBIMM NPHHLUIAMM (DPU3MKM TBEPIOro Tejla, a TaKkKe
o0ylafjaloT 3HAHUAMHM 10 00wed (U3MKe M HEpeNATUBHCTCKOM KBAaHTOBOHW MeXaHHKE B 0ObeMe
YHUBEPCUTETCKUX IIPOTrPAMM.

Hapsny co cBolicTBaMM OOBEMHBIX IOJYIPOBOAHMKOB pPAacCMaTPUBAIOTCS  CBOWMCTBA
IIOJIYIIPOBOJITHUKOBBIX ~ I'€TEPOCTPYKTYp, KpPAaTKO IPUBOJATCS  HEOOXOAMMBIE  CBEJIEHUS  IIO
TEXHOJIOTMYECKUM  METOJAaM  HX  pPOCTa,  AHAIU3UPYIOTCS  DHEPreTUYECKUE  JAuarpaMMbl
reTeponepexooB M  CIOXKHBIX TE€TEPOCTPYKTYp. 3HAUUTEIbHOE BHUMAHUE VYJEJIEHO TaKXKe
IIOJIYIIPOBOIHUKOBBIM CTPYKTypaM IOHM)KEHHOM pa3MEpPHOCTH, T.€. CTPYKTYpP, B KOTOPBIX IABH)KCHHE
HOCHUTEJIEH 3apsiia OrPaHUYEHO B OJHOM WIHM HECKOJIBKMX IIPOCTPAaHCTBEHHBIX HANPABICHUSX Ha
pacCcTOSHUAX NOpsAAKa JUIMHBI BOJHBI Je-bpoina. Ilpoucxopsdmme npu 3TOM  KapAUHAJIbHBIE
U3MEHEHHUS CBOMCTB TAKUX CUCTEM OTKPBIBAKOT YPE3BBIYANHO IINPOKHE BOZMOXKHOCTH JJISl Pa3JINYHOIO
pOJa UX IPUMEHEHUH, IIPEK/IE BCETO B MOJIYNPOBOJHUKOBON MIEKTPOHHUKE U ONTOAIEKTPOHHUKE.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

[lenb Kypca — 03HAKOMUTb CTYJIEHTOB € (DyH/IaMEHTaJIbHBIMU CBOMCTBAMH MOIYIPOBOJAHUKOB U
ITOJIYIIPOBOJTHUKOBBIX T'€TEPOCTPYKTYP, U SBICHUSMH, B HHMX IPOUCXOIAIIMMH, a TAKXKE NaTb UM
HayvalbHOE MpeJICTaBlIeHHe 00 OCHOBHBIX IKCIIEPUMEHTAIBHBIX METO/IaX UX UCCIIEOBAHUS.

2. MECTO YYEBHOM JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

JlucuMiuinHa JIOTUYECKM M COJEP)KATENbHO-METOAMYECKH CBs3aHAa CO  CIEAYIOIIMMHU
JUCLUUIUIMHAMU: (PU3UKA TBEPJOTrO Tela, B3aUMOJICHCTBHE U3JTyueHHs ¢ BemecTBoM. Ipeamnomnaraercs,
YTO MPEIBAPUTENBHO CTYJIEHTHI YK€ 3HAKOMBI C OCHOBHBIMU IPUHIMIIAMHU (U3UKU TBEPAOTO Tena, a
TaKke 00J1aJIal0T 3HaHUSAMU 10 oO1Iel PU3MKe U HEPEeNSITUBUCTCKONW KBAHTOBOM MEXaHHKE B 00beMe
YHUBEPCUTETCKUX MPOTPAMM.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETEHIINH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOII U HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA KOMIICTCHIIUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUHM C 3agadyaMH M OOBbEeKTaMu (001acTsIMH
3HaHU) TPoEeCCHOHATIBHOMN 1A TEIbHOCTH:

3anaua O0beKT Wiun Koa u HaumeHOBaHUe Kon u HaumeHoBaHMe
npogdeccuoHaIbLHOI 00J1aCTh 3HAHMS npodeccuoHaIbLHOM HHAUKATOPA
aesitesibHocTH (3I1]1) KOMIIETEHIINH; JOCTHKEHM S




OcHoBaHue npogeccuoHaILHOM

(mpogeccuoHAIBHBII KOMIIETeHIIU U

cranaaprt-I1C, ananu3

onbITA)

9KCHEPTHO-aHAIUTUYECKHH

W3yuenue n anamms Hayunas n I1K-20.2 [1] - Cocoben  3-T1K-20.2[1] -
Hay4YHO-TEXHMUYECKOW  aHaJMTHYecKas OpPHEHTUPOBATHCS B HoCJeIHUE
uHpopManuy, uHpopManus, COBPEMEHHBIX TEOPETUYECKUE U
OTEYECTBEHHOI'O U OTEYECTBEHHbIN U HKCHEPUMEHTAIbHBIX HKCIIEPUMEHTAJIbHbIE
3apy0eKHOTO OMbBITA IO  3apyOEKHBIN OIBIT JOCTUXKCHUSIX (DU3HKHU JIOCTIKEHUST (PU3HKH
TeMaTHKe 10 TEMATUKE KOH/IEHCUPOBAHHOT'O KOH/IEHCUPOBaHHOTO
WCCIIeIOBaHMS, COOp U MCCIICIOBAHUS; COCTOSIHUS, B COCTOSIHUS, IPUMEHEHUS
00paboTKa HAYYHOM U HayuHbIE U BO3MOKHOCTSIX COBPEMEHHBIX
AHATTUTHYECKOU aQHAJTUTHYECKHE COBPEMEHHBIX ITYyYKOBBIX = CBEPXIPOBOISIINX
uHpOpMalNU C OTYEThl, MyOJIMKALMU = U JIa3epHBIX TEXHOJIOTUI = MaTepuaoB, (ha30BbIX
WCTIOJIb30BaHUEM U TIPE3EHTALUH 110 B IPUMEHEHHH K NEepexoI0B B
COBPEMEHHBIX pe3yibTaTtam KOHKPETHBIM METO/1aM COBPEMEHHBIX
poTrpamMM, CpECTB U UCCIICIOBaHHIA. co3nanus, 00pabOTKM M Marepuaiax,
METOZIOB HCCIIEI0BaHUS IPUMEHEHHUS
BBIYUCIIUTEIILHON Pa3IUYHBIX COBPEMEHHBIX
MaTEeMaTHKH, TBEPJOTENbHBIX CBEPXIPOBOAIINX
KOMITBIOTEPHBIX U MaTEepHAJIOB U MaTepHajoB,
MH(POPMaLMOHHBIX HaHOCTPYKTYD, BO3MOKHOCTH
TEXHOJIOTui; cOop u OCHOBHBIX COBPEMEHHBIX ITY4YKOBBIX
00paboTKa Hay4HOH U 9KCHEPUMEHTATbHBIX U JIA3€PHBIX TEXHOJIOT U

AHAJIMTUYECKOMN
nH(popManuu ¢
HCIIOI30BaHUEM
COBpPEMEHHBIX
MPOrpaMM, CPECTB H
METO/IOB
BBIYMCITUTEIILHOM
MaTeMaTHKH,
KOMITEIOTEPHBIX H
MH(OPMALIMOHHBIX
TEXHOJIOTHH; y4acTHe B
000011eHun
MOJTYYCHHBIX JaHHBIX,
¢dbopmMupoBaHUU
BEIBOJIOB, B
MOITOTOBKE HAYYHBIX U
AHATUTUICCKUX
OTYETOB, MyOIMKAIUI
Y MPE3EHTALMI
PE3yNbTaTOB HAYYHBIX
1 aHATUTUIECKHIX
HCCIIeIOBaHUM;
MOJITOTOBKA JTAHHBIX
JUTSL COCTaBIICHUS
0030pOB, OTUETOB U
HAyYHBIX yOIHUKaIi,
y4acTHe BO BHEAPECHUH

¢akrax ¢puznku
CBEPXIIPOBOAMMOCTH U
TEXHUKH HU3KHX
TeMIIepaTyp, UX
IIPUMEHEHHUSIX B
JKCIIEPUMEHTAIBHON
TEXHUKE U
MIPOMBIILITICHHOCTH.

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 29.004

B IPUMEHEHUH K
KOHKPETHBIM METOJIaM
co3aaHusi, 00paboTKU U
UCCIIEI0BaHMS
Pa3INIHBIX
TBEPJIOTEIbHBIX
MaTepHaioB U
HaHOCTPYKTYD;
V-TIK-20.2[1] - ymeTb
NPEIOKUTh U
000CHOBATh CXEMY
HKCIEPUMEHTA TI0
nazepHoi o0paboTKe
MaTepHaloB, Ja3epHOMY
HAIBUICHUIO TOHKUX
IUIEHOK, UCCIIEI0BAaHHIO
MTOBEPXHOCTH,
TBEPJIOTEIbHBIX
MaTepHaioB WIH
HAHOCTPYKTYD, AJIs
nccaeaoBanus (Ha3oBbIX
Nepexo/ioB B
COBPEMEHHBIX
MarepHaax;
B-T1K-20.2[1] - Bnageth
COBPEMEHHBIMU
HKCIIEPUMEHTATHHBIMH




pe3yIbTaToB
HCCIIEIOBAHUM U
pa3paboToK.

N3yuyenue u ananus
Hay4YHO-TEXHUUYECKON
uHpopManuy,
OTEYECTBEHHOI'O U
3apyOeKHOTO OMBITA 110
TeMaTHKe
UCCIIEIOBaHMsL, cOOp U
00paboTKa HAyYHOU U
AHAJIMTUYECKON
nHpopManuu ¢
WCTIOJIb30BaHUEM
COBPEMEHHBIX
poOTrpaMM, CPECTB U
METO/I0B
BBIYMCIIUTEIIBHOMN
MaTEeMaTHKH,
KOMITBIOTEPHBIX U
MH(POPMAaIMOHHBIX
TEXHOJIOTHI; cOOp 1
00paboTKa Hay4YHOH U
AHAJIMTUYECKON
uHpOpMaINU C
WCTIOJIb30BaHUEM
COBPEMEHHBIX
pOTpaMM, CpeICTB U
METOIOB
BBIYMCIIATEIIBHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(POPMALMOHHBIX
TEXHOJIOTHI; y4acTHe B
0000111eHuN
MOJTyYCHHBIX JIaHHBIX,
dbopmupoBaHUU
BBIBOJIOB, B
MOJIrOTOBKE HAYYHBIX U
AHATTUTHYECKUX
OTYETOB, MyOIMKaIUH
Y MPE3EHTALMI
pe3yIbTaTOB HAYYHBIX
Y aHAJTMTHIECKUX

Hayunas u
aHaJINTHYECKast
uHpopManus,
OTEUYECTBCHHBIN U
3apyOeKHBIN OTIBIT
110 TEMaTHKE
HCCIICIOBAHMS;
Hay4YHbIC U
AHAJIUTHYECKHE
OTYEThI, MyOIUKAIIUT
Y TIPE3CHTALIUH 110
pe3ynbTaTam
HCCIIEOBaHUN.

ITK-10 [1] - Cniocoben k
MOCTPOCHHIO
AHAJIUTUYCCKUX U
KOJIMYECTBEHHBIX
MOJIEIEN MPOLECCOB B
MIPHUPOJIC, TEXHUKE U
oOuiecTBe U K BHIOOPY
Ha MX OCHOBE ITyTeH
peICHUsA TCOPECTHICCKUX
Y TIPAKTHYECKUX
po0GIJIeM MTPUPOTHOTO,
9KOJIOTUYECKOTO,
TEXHUKO-
TEXHOJIOTUYECKOTO
Xapaxrepa

OcHosanue:
[IpodeccrnonanbHbIit
crangapt: 29.004

ITAHHBIMA B 00J1aCTH
bu3uKu
B3aUMOJICUCTBUA
U3ITy4EHUS] ONITUYECKOTO
Juana3oHa ¢ BEeIIeCTBOM
B KOHJICHCHPOBAaHHOM
COCTOSTHUH, METOJIOB
WCCJICTOBAHMS
CTPYKTYPHBIX U
AJIEKTPOHHBIX CBOKCTB
TBEPAbIX TEJ
3-T11K-10[1] - 3Hate
OCHOBHBIE METO/IbI
MOCTPOCHUS
aHAIUTUYECKUX U
KOJTMYECTBEHHBIX
MoJieJIel MPo1IecCcoB B
MIPUPOJIC, TEXHUKE U
OOIIIECTBE. ;
V-TIK-10[1] - Ymets
MPUMEHSITh METOIbI U
MIPUHIIHAITEI ITOCTPOCHUS
aHATUTUYECKUX U
KOJTMYECTBEHHBIX
MoJieJIel MPo1IeccoB B
MIPUPOJIC, TEXHUKE U
oOmiecTBe s peIIeHHUs
TEOPETUICCKHUX U
MPAKTUYECKHUX TpobdiIeM
MIPUPOJTHOTO,
HKOJIOTHYECKOTO,
TEXHHUKO-
TEXHOJOTUYECKOTO
XapakTepa;

B-TIK-10[1] - Bragets
HaBBIKAMU TIOCTPOCHUS
aAHATUTUYECKUX U
KOJTMYECTBEHHBIX
MojieJIel MPoIIeccoB B
MIPUPOJIC, TEXHUKE U
oO11ecTBe U K BEIOOpY Ha
HX OCHOBE ITyTeu
pEeIIeHUsT TEOPETHUECKUX
1 TIPAKTHYECKUX
po0OsieM MPUPOIHOTO,
HKOJIOTHYECKOTO,
TEXHHUKO-
TEXHOJIOTUIECKOTO
Xapakrepa




HCCJICIOBAHUM;
MOJITOTOBKA TAHHBIX
JUISL COCTABIICHHSI
0030pOB, OTYETOB U
HAYYHBIX MyOJIMKAIUH,
ydacTue BO BHEJIPCHHUH
pe3yIbTaToB
HCCIIEIOBAHUM U
pazpaboToK.

MHHOBAIIMOHHBIN

CO6op u aHanmu3
MH(POPMALIMOHHBIX
WCTOYHUKOB U
WCXOJHBIX TAHHBIX JIJIS
TUTAHUPOBAHUS U
pa3paboTku
HCCIIEIOBATEIICKUX
MIPOEKTOB; MTOJITOTOBKA
WCXOJIHBIX TAaHHBIX IS
BbIOOpa 1 000CHOBAHHUS
HAYYHO-TEXHHUUYECKUX U
OpraHHU3aIMOHHBIX
pelleHHi Ha OCHOBE
AKOHOMHYECKOTO
aHaJM3a; y4acTHe B
pa3paboTke u
peanu3aly IpOeKTOB
HCCIIEIOBATEIBCKOU U
VHHOBALMOHHOU
HaIPaBJICHHOCTH B
KOMaHjIe
WCTIOJIHUTEIECH.

Hayuno-
TEXHUYECKUE U
OpraHU3aI[IOHHBIE
penieHusl.

ITK-5 [1] - Criocoben
MPUMEHSATH (pr3nyeckue
METO/Ibl TEOPETUUECKOTO
1 SKCTIEPHUMEHTAJILHOTO
WCCIIeIOBaHMS], METO/IbI
MaTEeMaTHIECKOTO
aHanu3a u
MOJICITUPOBAHUS IS
MMOCTAaHOBKH 3a]1a4 110
Pa3BHUTHIO, BHSJPCHUIO U
KOMMepIHalu3aluu
HOBBIX HAYKOEMKHX
TEXHOJIOTU

Ocnosanue:
[IpodeccronanbHbII
cranzapt: 26.003

3-I1K-5[1] - 3uate
bu3HYECKre METOBI
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
HCCIICA0BAHMUS, METOIbI
MaTEeMaTHYCCKOTO
aHanmm3a u
MOJIETIUPOBAHHS,
MPUHIIUIIBI DKCIIEPTU3bI
MPOIYKIIUU IS
IMOCTAaHOBKH 3aJ1a4 110
Pa3BUTHIO, BHEIPEHUIO U
KOMMEpIHaIn3alun
HOBBIX HaYKOEMKHX
TEXHOJIOTHH ;
V-TIK-5[1] - YmeTb
MIPUMEHATH (PU3NUYECKHE
METO/IbI TEOPETHYECKOTO
1 HKCIIEPUMEHTAIIHOTO
HUCCIICIOBAaHUS, METO I
MaTEeMaTHYECKOI0
aHaIu3a u
MOJEIIUPOBAHUS JIst
IIOCTaHOBKM 3aJa4 IO
Pa3BUTHIO, BHEIPEHUIO U
KOMMepIHaTnu3aIiu
HOBBIX HAYKOEMKHUX
TEXHOJIOTHIA;

B-TIK-5[1] - Bnagets
HaBBEIKAMH
TEOPETUYECKOTO U
AKCIEPUMEHTAITHLHOTO
HCCICAOBaHUS,
MaTeMaTHIECCKOTO
aHanmm3a u
MOJICTTUPOBAHUS JJIsI
IMOCTAaHOBKH 33124 110
Pa3BUTHIO, BHEJIPEHUIO U
KOMMepLHaTU3aIiu
HOBBIX HaYKOEMKHX
TEXHOJIOTUi




4. CTPYKTYPA U COJAEPKAHUE YUYEFHOM JJUCIUTLJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:

No HaumenoBanue
LI pa3aeia yueOHoi
JAACHUATINHBI

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.
O0s13aT. TeKyui
KOHTPOJIb (popma*,
HeJeJIs1)
MaxkcuMabHBIN
0aJui 3a pasgena™*
ATtTecTanus
pasnea (popma*,
HeJ1eJs)
HNuaukaropsl
OCBOEHHS
KOMIIETEeHIIUH

Henean

2 Cemecmp

N
(6]

K

1
[00)

1 [TepBolii pazaen 1-8 16/16/16 3-T1K-20.2,
V-IIK-20.2,
B-IIK-20.2,
3-I1K-5,
V-IIK-5,
B-IIK-5,
3-11IK-10,
V-I1K-10,
B-TIK-10

2 | Bropoii paznen 9-15 | 14/14/14 25 KH-15 | 3-11K-20.2,
V-I1K-20.2,
B-T1K-20.2,
3-11K-5,
VY-IIK-5,
B-TIK-5,
3-T1K-10,
VY-IIK-10,
B-I1K-10

Hmoeo 3a 2 Cemecmp 30/30/30 50

KoHTpoJibHbIE 50 2 3-T1K-5,
MeponpusiTusi  3a 2 V-TIK-5,
CemecTtp B-TIK-5,
3-11K-10,
VY-IIK-10,
B-I1K-10,
3-11K-20.2,
VY-11K-20.2,
B-I1K-20.2

* — COKpaIlleHHOe HAaNMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIOUas 3a4eT U
(unn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3CJIOB:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTpons 1o uroram

D DK3aMeH




KAJIEHJIAPHBIN ITAH

Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
yac. yac. yac.
2 Cemecmp 30 30 30
1-8 IlepBolii pa3ae 16 16 16
1 HepaBHoBeCHbIe HOCUTE/IM 3aPsiia B MOJYNIPOBOHUKAX. Bcero aynutopHbIX yacoB
PexomOunamnus Hocureneid. Bpems xxu3au. Kunernka 2 ‘ 2 ‘ 2
HEPAaBHOBECHBIX HOCUTEJICH. Y paBHEHUE HENPEPBHIBHOCTH. Ounaiin
MaKCBEeIOBCKOE BpEMsI PEIAaKCaIMH. 0 |0 |0
2 DoTONPOBOAMMOCTD. Bcero aynutopHbIX yacoB
MeTobl U3MEpeHHs BPEMEHH JKU3HU U Kod(hUIeHTa 2 |2 |2
nud¢y3un HepaBHOBECHBIX HOocuTenel. JlerekTopbl Ha ocHOBE | OHuIalH
s} dexra GOTOIPOBOAUMOCTH. 0 |0 |0
3 JKcnepUMeHTaIbHbIE METOAbI H3MepPeHUus Bcero aynutopHbIX yacoB
3J1eKTPONPOBOAHOCTH. 2 |2 [ 2
4-x 30ou10BBIN MeToa. MeTon Ban nep Ilay. Meron Ban nep Ounnaiin
I[May nns usmepenus >ddpexra Xona. 0 | 0 | 0
4 KoHTakT MeTa/l1-0/1ynIpOBOAHHUK. Bcero aynutopHbIX yacoB
3onHas nuarpamma. bapeep lorTku. BonbsT-amnepnas 2 | 2 | 2
XapaKTEePUCTUKA U BBIIPsIMIICHUE TOKa. OMUYECKUN KOHTAKT. | OHIaiiH
0 |0 |0
5 P-n nepexop. Bcero aynutopHbIX yacoB
Bounbr-ammnepnas xapaktepuctuka. Bempsmienue. O6mactb 2 |2 |2
MIPOCTPAHCTBEHHOTO 3apsiia. EMKocTh p-n mepexopa. Omnunaiin
0 |0 |0
6 dotoBosbTanYeckuii 3¢ dexr — ¢porTo3ac. Bcero ayutopHbIX 4acoB
®doToBOIBTANYECKHE TTPEOOPA30BATENHN AIEKTPOMATHUTHOTO 2 | 2 | 2
n3iyyenus. Doroauon. Omnunaiin
0 I [0
7 IToynpoBOAHMKOBBIN HHKEKIIMOHHBIH Ja3ep. Bcero ay1uTopHbIX 4acoB
[TpuHIMT EHCTBUS TOTYTPOBOIHIUKOBOTO HHKEKIIMOHHOTO 2 | 2 | 2
naszepa. THBepcHs HaceIeHHOCTeN U KBa3nypoBHU Depmu. Owunaiin
0 I [0
8 Bunoasipublii TpaH3ucToOp. Bcero aynutopHbIX yacoB
ITpuHIUD 1EHCTBUSA U OCHOBHBIE XaPAKTEPUCTUKH. 2 |2 |2
Onnaiin
0 0 0
9-15 Bropoii pazaen 14 14 14
9 IeTtepocTpyKTYypHI. Bcero aynutopHbIX 4acoB
DJIEMEHTBI TEOPUU TeTEPONEPEXOA0B. THITBI 1 ‘ 1 ‘ 1
retepornepexo1oB. [loctpoenue snepreTudyeckoit nuarpammel | OHiaiiH
AHU30TUITHOTO U U30THUITHOTO IeTEPONEPEX0Ia. 0 |0 |0
9 Marepuanbl 1Jis1 TeTEPOCTPYKTYP. Bcero aynutopHsIx 4acoB
[TpyHIMI N30NEPUOINIECKOTO 3aMELICHHUS B 1 |1 |1
MHOTOKOMIIOHEHTHBIX TBEPJIBIX PACTBOPAX. Omnnaiin
quBIpeXKOMHOHeHTHI)Ie JuarpaMMbl OIS BI)I60pa 0 0 0

M30IepUOANYECKUX COCTAaBOB B cuctemax A3B5, A2B6 u
A4B6. TexHonoruu MosiekyIsipHo-my4dkoBoir 1 MOC-
TUPUAHOM 3MUTAKCUU JUI POCTA MOIYIPOBOJHUKOBBIX

TeTePOCTPYKTYP.




10 Iouesoii M/III Tpan3ucTtop. Bcero aynutopHbIX 4acoB
TpaH3ucTop HAa OIMHOYHOM reTeponepexoie. TpaH3ucTopel ¢ | 2 | 2 | 2
BBICOKOH MOJABMXHOCTBIO 371eKTpoHOB (HEMT). Ounaiin
0 I [0
11 ToHkas MOJYNIPOBOJHHKOBAA IVICHKA. Bcero ayuTopHbIX 4acoB
Pa3zmepHOe KBaHTOBaHUE CIIEKTPA JIEKTPOHA B TOHKOM 2 | 2 | 2
MOJYNPOBOIHUKOBOM IUICHKE. [IByMEpHBIN 3JIEKTPOHHBIN ra3. | OuHnailH
[InoTHOCTH COCTOSTHUI. 0 ‘ 0 ‘ 0
12 Hu3skopa3mepHble 3JIeKTPOHHbIE CHCTEMBI. Bcero aynutopHsIx 4acoB
MJII-cTpyKTYpbl, OQMHOYHBIN I'€TEPONIEPEXO], KBAHTOBBIE 2 |2 |2
SIMBI, HUTH B TOYKH. Ounnaitn
0 |0 |0
13 CBeToaHO0aBbI U JIa3ePbl HA HU3KOPa3MePHbIX Bcero aynutopasix yacos
reTepoCTpyKTypax. 2 | 2 | 2
CeTonobI U Ja3epbl HA HU3KOPa3MEPHBIX Omnunaiin
TeTEPOCTPYKTYpax. 0 | 0 | 0
14 Pe3oHaHCHOE TYHHeEJIMPOBaHUE B CTPYKTYPAax ¢ Bcero aynutopHbIX 4acoB
KBAHTOBBLIMH SIMaMH. 2 IE [ 2
Pe3onancHo-TyHHENbHBIN 110, CBEPXPEHIETKH. Ownutaiin
0 I Ik
15 KBaHTOBBIE KacKagHbIe J1a3ephbl. Bcero aynutopHsix 4acos
[IpuHuun neicTBUs U TUIIBI pabouKX repexo1oB. MuxekTop. 2 ‘ 2 ‘ 2
XapakTepruCTUKHU KBAHTOBOTO KACKaTHOTO Jla3epa. Omnnaiin
0 |0 |0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

9K OJIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ICKIIUU

BM Buneo-marepuanst

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHBIE MAaTEPUAIb
ncC VM HTEepaKTUBHBINA CANT

TEMBbI IABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conepxanue

2 Cemecmp

1-2

BeoaHas JeKnMsa M HHCTPYKTAXK MO TEXHUKe 0€30MaCHOCTH

Bronnas nekiust mo opopmiieHuo 1ab0paTOpHBIX padboT, COEPKAHUIO OTACITBHBIX
nabopaTtopHbIX, 3¢ (dHeKkTaM U METoJaM pacdera, Ha KOTOPbIE HaJl0 00OpaTUTh BHUMAaHUE,

peKoMeHyemasi InTeparypa.

I/IHCTp}/'KTa)K 10 TEXHHUKE O€30ITaCHOCTH ITPU BBIITOJHCHUU J'Ia60paTOpHBIX pa60T.

BoinosiHeHue J1a00paTOPHBIX padoT

PaGoThI BBIMONHAIOTCS B MOATPYITIAX M0 2-3 YeloBeKa M0 UHIMBUYaIbHOMY TIAHY.
Kaxxnprit CTyIeHT JOMKEH BBITIOJHUTD OMPEIeTICHHOE KOJIMYECTBO PaboT U3 CIEAYIOMIETO

CITMCKa.




1. MeTtoap! 1a3epHOTo HAMbUICHHUSI TOHKUX MJICHOK
2. [IpodunomeTpusi TOHKHUX TUICHOK

3. deppoMarHuTHBIN pe30HAHC

4. Dddexr Xomra

5. DNEeKTpOHHBIN MMapaMarHUTHBINA PE30HAHC

9-15 BoinoJsiHeHHe J1a0OPATOPHBIX PadoT
MPOAOJIDKCHUC BBIITOJTHCHHUA pa60T U3 CIIMCKa

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I OCBOCHUU ,HaHHOﬁ JUCHHUIINIMHBI OCHOBHYIO POJIb HUI'PAlOT ayAWUTOPHLIC 3aHATUA C

HCIIOJIb30OBAHHUEM KOMIIBIOTCPHBIX TGXHOHOFHﬁ, a TaKXE€ CaMOCTOATCIIbHAasA pa60Ta CTYACHTOB,

3aKJII0YAIOIAsACS B BBIIIOJHEHUH JOMAIIHUX 33JaHUH U TIOBTOPEHUH paHee IPOUIEHHOIO MaTepraa.
Pexomenyercst mocemeHue cTyJIecHTaMi HayYHBIX CEMHHAPOB U KOH(EpPEHIHA, B TOM YHCIIe
npoBoauMbix B HUAY MU®U, a Takke B IpyruX MOCKOBCKMX YHUBEPCUTETAX U UHCTUTYTaX.

6.  @®OHJ OLIEHOYHBLIX CPEJCTB

DoHA OLIEHOYHBIX CpCACTB 11O NTUCHUIIJIMHE obecreyuBaeT IIPOBEPKY OCBOCHUS INIAHUPYCMBIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,

PYOEKHOTO ¥ MPOMEXKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.
CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS

IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

KOMHeTeHHHﬂ I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHﬂoe MeEponpusiTue
(KII 1)

TK-10 3-TIK-10 D, K-8, K1-15
V-TIK-10 D, KU-8, K1-15
B-IIK-10 D, KU-8, K1-15

TIK-20.2 3-T1K-20.2 D, K1-8, K1-15
V-TIK-20.2 D, KU-8, KI-15
B-IIK-20.2 D, K1-8, K1-15

TIK-5 3-TIK-5 D, KU-8, K1-15
V-TIK-5 D, K1-8, K1-15
B-TIK-5 D, KU-8, K1-15

Ikaabl oeHKH 00pa30BaTeIbHBIX JOCTHKEHH

MIxama ka)xmoro KOHTPOJIBHOI'O MCPONPUATUA JIC)KUT B IMPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O

MaKCHMaJIbHOTO 0Oajljia BKIIOYHMTEILHO. MToroBas arrecragus 10 JUCHUIINIIMHEC OLCHUMBACTCA 110 100-

OaJNIbHOM IIKaJe U MNpEaACTaBIIAACT co0oii CYMMY 6aJ'I.HOB, 3apa60TaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3aJaHuM B paMKax TCKYIICTO U IPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIAEAYIOLIEH IIKATIOM:

| Cymma GamnoB | Onerka mo 4-ex | Ouenka | Tpe6oBaHMS K YPOBHIO OCBOCHHIO




OAUILHOM ILIKAJIE

ECTS

y4eOHOM TUCIUTLINHBI

90-100

5 — «omauunoy

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIH OH NTYOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBINA MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO W JIOTHIECKU
CTpOIHO €ro U3Jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
UCTIONIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOHN JINTEPATYPHI.

85-89

75-84

70-74

4 — «xopouwio»

65-69

60-64

3

«Y0081eMBOPUMENLHOY

O1eHKa «XOPOILIO» BHICTABISETCS CTYICHTY,
€CJIM OH TBEPZO 3HAET MaTepHall, TPaMOTHO U
0 CYIIECTBY U3JIaraer ero, He AOIyCKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

OreHKa «yIOBIETBOPUTEIHHOY
BBICTaBJISIETCS] CTYEHTY, €CIIH OH UMEET
3HAHUS TOJIBKO OCHOBHOI'O MaTepualla, HO He
YCBOMJI €0 JIeTale, JOIMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO MPABUIIbHEIE (DOPMYIHPOBKH,
HapylLIEHUs JJOTUUECKOMN
[IOCJIEI0BATENBHOCTH B U3JIOKEHUU
MPOrpaMMHOT0 MaTepuaia.

Hwuxe 60

2 —

((H€y006ﬂ€m€0pum€ﬂbH0»

OrneHKa «HEYIOBIECTBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpI)II\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IPOrPAMMHOIO
MaTepHala, JOIMyCKaeT CyIIeCTBCHHbIE
omnOku. Kak npasuio, orieHka
«HCYOOBJICTBOPUTCIILHO» CTABUTCA
CTYZAEHTaM, KOTOpbIE HE MOT'YT IIPOAOJIKHUTh
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

7.

YYEBHOI JUCLUATIINHBI

OCHOBHAZ JIMTEPATYPA:

YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

1. 539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Kurrens Y., M.: MeauaCrap, 2006

2. O P25 Metopl nony4YeHus: SMTUTAKCHAIBHBIX T€TEPOKOMITO3UIINHN ;| yueOHOe TTOCOOuE /IS BY30B,
Parymnsiii B.U., Epmonaesa H.B., Cmonun A.1O., Mocksa: HUAY MU®U, 2012

3. DU IT 19 IonynpoBoauukossie npuoopsl : , [lacsinkoB B. B., Uupkun JI. K., Cankr-IletepOypr:

Jlann, 2022

4. O H63 CbopHuk 3amay no kypey "®usuka tBepaoro tena" : , MaitmucroB A.U., Hukonaes N.H.,
Mocxksa: MU®U, 2009

5.621.38 ®50 ®uznka HU3KOpA3MEPHBIX cUCTeM : Yuel. mocobue ams By3oB, bakyesa JL.I'. [u ap.],

CII6: Hayxka, 2001




JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. DU H19 Development of an Effusive Molecular Beam Apparatus : , Halwidl, Daniel. , Wiesbaden:
Springer Fachmedien Wiesbaden, 2016

2.539.2 3-15 3agauu 1o pu3MKe HAHOCTPYKTYP I HAYYHO-UCCIIE0BATEIILCKON pabOThI CTYICHTOB :
yaeOHOo-MeTonu4deckoe mocodue, [lommmaes A.U. [u ap.], Mocksa: MU®U, 2007

3. DU JI 72 Hanosnextponuka B 2 4. Yacts 2 : yueOHOE mocodue aiis By3oB, [IparyHos B. I1.,
Mockga: FOpaiit, 2022

4. 537 I'90 OcHoBBI Pu3HKHK TTOIYIPOBOAHUKOB. HaHO(DH3MKa 1 TEXHUYECKUE TPUITOKEHUS : ,
I'pynaman M., MockBa: @uszmatiur, 2012

5. DU b 83 [NonynpoBoaHUK U heppoMarHeTHK MOHOOKCH]] €BPOIIHS B CIIMHTPOHUKE : y4eOHOE
nocobue, Tpomwa A. B., bopyxosuu A. C., Cankr-IlerepOypr: Jlans, 2022

6. 539.2 b 49 IlonyueHue TOHKUX IJIEHOK PEaKTUBHBIM MarHeTPOHHBIM pacnbUieHueM : , Celiaman
JLLA., bepnmun E.B., Mocksa: Texnocdepa, 2014

7. O A 46 TexHosiorus noyympoBOIHUKOBBIX MaTepuaios : , I'pexoB @. @., Anexcanapos C. E.,
Cankr-IlerepOypr: Jlans, 2022

8. OU T 57 ToHKOIUIEHOYHBIE TETEPOKOMITO3UIIMY Ha OCHOBE KapOuaa KkpeMuus. Pa3nen: ®usuko-
TEXHOJIOTUYECKHE OCHOBBI ITOIYUYEHUS TETEPOCTPYKTYP. : yueOHO-MeTo 1. mocodue, , Mocksa: HUAY
MU®U, 2018

9. DU E50 ®usuka u TeXHUYECKOE IPUMEHEHNE HAHOCTPYKTYD : 1a00paTopHbIil npakTukyMm, Katees
N.YO., Enecun B.®., be3orocusmi 1.10., Mocka: MU®U, 2008

10. 537 3-47 ®usuka nonxynpoBOoJIHUKOB : , 3eerep K., M.: Mup, 1977
I[MTPOTPAMMHOE OBECITEYEHHUE:

CrienmanbHOe IporpaMMHoe obecriedeHrne He Tpedyercs

LMS 1 UHTEPHET-PECYPCBbI:

https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJILHO-TEXHWYECKOE OBECIMEYEHMWE YUYEBHOW
JUCLUIINHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

ITocae HU3YYCHUA KypCa CTYACHT AOJIKCH OPHUCHTHPOBATBHCA B CIICAYIOIIUX ACIICKTAX (I)I/I3I/IKI/I
MOJIYITPOBOAHUKOB U MOJJIYITPOBOAHUKOBBIX I'CTCPOCTPYKTYP:



- KuHeTuka HepaBHOBECHBIX HOCHTENEH 3apsja B MOJIYNPOBOJHUKAxX. PerieHust ypaBHeHUs
HENPEPHIBHOCTU COBMECTHO C YPABHEHUSMU KMHETUKHU B IIPOCTHIX CIIydasiX.

- Auddysus u npelih HepaBHOBECHBIX HOCUTENEH B MOIYIPOBOJHHUKAX.

- 30HHAsE CTPYKTypa KOHTAaKTa METAJUI-TIOJYIPOBOJAHMK, BBINIPSAMIECHHE TOKA B KOHTAKTE
[lorTkn

- CBOMCTBA p-n Mepexo/a.

- ¢oTodac U PU3NYECKUE MEXAHU3Mbl T€HEPALUU JJCKTPUUECKOTO TOKA MPH OCBELIECHUH P-N
nepexoa.

- TeTEPOCTPYKTYpPHI, PUHIUIBI TOCTPOCHUS 30HHBIX JHArpaMM I'eTepOorepexo0B, OCHOBHbBIE
THUIIbI TETEPOCTPYKTYD;

- pa3MepHOE KBAHTOBAHUE U HU3KOPAa3MEPHBIE AIEKTPOHHBIE CUCTEMBI.

Eciu crynmeHT oOHapyxkuBaeT y cebst mpoOenbl B HEOOXOAMMBIX pasfeliax MaTeMaTUKH H
(Gu3MKH, OH JOJDKEH HEMEIUIEHHO OOpaTUTHCS K MPEMOAAaBATENI0 32 METOJMUYECKUMH YKa3aHUSIMH I10
UX YCTPaHEHHUIO.

[Ipu moarotoBke K 1abOpaTOpHBIM paboTaM HEOOXOAMMO HPOPadOTaTh COOTBETCTBYIOIIEE
yuyeOHOe MocoOre M TEOPEeTUYECKHI MaTepHuall, IOHSTh CYTh SIBIICHUS U CXEMY yCTAHOBKH, 3aJadu
Ka)KJIOT0 3JIEMEHTa YCTAaHOBKHU, TIOPSAKU BEJIMYUH U OCHOBHBIE pacUeTHBIE (POPMYIIBL.

Pabora coctout u3 gomycka (0TBeTa Ha BOIPOCHI 10 COAEPKAHUIO IPOUUTAHHOTO MPAKTUKYMA,
Teopun d(p¢eKTa U cCXeMe YCTAaHOBKH), BBIMOJHEHUS J1a0OpaTOPHOW pabOThl M 3alIMTHI OTYETa C
MIOJIyYEHHBIMH PE3yJIbTaTaMU.

[ToMmuMo ciymanust JEKIUW 711 CaMOCTOSITENILHOM TPOpabOTKM MaTepuaia HacCTOSITEIIBHO
PEKOMEHIYeTCs OJIb30BAThCSI PEKOMEHIYEMBIMU HUXKE YU€OHBIMU MTOCOOUSIMU

OCHOBHAA

1. Kurrens Y. Beenenue B ¢pusuky TBepaoro tena. M.: Hayka, 2006.

2. bonu-bpyesnu B.JI., Kanamnnkos C.I'. ®usuka nonynpoBonHukoB. M.: Hayka, 1977,
1990.

3. A. 4. Hlux n op., Puznka HU3KOpazMepHbix cuctem, CI16: Hayka, 2001

4. Huxomaes U. H., MaiimuctoB A. M. COopuuk 3amau 1o kypcy "®dusuka TBepaoro tena'".
M.: MU®U, 2009.

JOITOJIHUTEJIbHA A

1. OcHoBBI (U3KKH NONYNIPOBOAHKMKOB. HaHou3nka u TexHn4yeckue npuioxkeHus : , Mockaa:
®usmatiaut, 2012

2. 3eerep K. ®uzuka noxynposoauukos. M.: Mup, 1977

3. KO I1., Kapgona M. OcHoBsl ¢u3uku noaynpoBoaHukoB / [lep. ¢ anrn. W.W.Pemmnoii. Tlox
pen. B.I1. 3axapuenun. — 3-e 3. — M.: DUSMATIIUT, 2002.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

[Toce m3ydeHus: Kypca CTYJIEHT JIOJDKEH OPUEHTHPOBATHCS B CIEMYIONIUX aCMEeKTaX (DU3UKH
MOJYIPOBOIHUKOB U MOJIYIPOBOAHUKOBBIX I€TEPOCTPYKTYD:

- Kunetnka HepaBHOBECHBIX HOCHUTENEW 3apsa B IMOJYNPOBOAHMKAxX. PemieHust ypaBHeHUs
HENPEPHIBHOCTU COBMECTHO C YPABHEHUSAMHU KMHETUKH B IIPOCTHIX CIIydasix.

- Iuddys3us u npeiid HepaBHOBECHBIX HOCUTENEH B MOTYIPOBOTHUKAX.

- 30HHAsA CTPYKTypa KOHTaKTa METAJUI-TIOJYIPOBOJHUK, BBIIPSIMIICHHE TOKAa B KOHTAKTE
IoTTKHM



- CBOMCTBA p-n mepexoaa.

- ¢oTodac U PU3NYECKUE MEXAHU3MBI T€HEPALUU JJICKTPHUECKOTO TOKA MPH OCBEIICHUH P-N
nepexoza.

- FCTCPOCTPYKTYPhI, HPUHIOUIIBI ITIOCTPOCHHA 30HHBIX JUAIPAMM I'CTCPOIICPEXOA0B, OCHOBHLIC
THUIIBL TETEPOCTPYKTYD;

- pa3MepHOe KBaHTOBAaHUE U HU3KOPA3MEPHBIE AIEKTPOHHbBIE CUCTEMBI.

[Topsimok BBIMOJIHEHHUS J1AOOPATOPHBIX PadOT UM KOHKPETHOE paclpeiesieHue CTYACHTOB IO
MOArPYIIaM ONpPEeeNsSIFoTCs ¢ yuéToM TeMaTtuku u npoduns HUP cryaentos.

[lepen wawamom Kaxaod mgabopaTOpHOl pabOThl MPOBOAUTCS TEOPETUUECKHM JIOMYCK,
IMPOBEPACTCA 3HAKOMCTBO C TCOPCTHYCCKUM MATCPHUAIIOB U COOTBCTCTBYIOIHUM y‘-Ie6HLIM HOCO6I/I€M,
CTYACHTOB IIPOCAT 06’b$ICHI/ITB IOHATH CYTH ABJICHHUA U CXCMY YCTAHOBKH, 3aJJd4H KAXKIOT'O 3JICMCHTA
YCTAHOBKHU, IIPOBCPACTCA OPUCHTALUSA B MMOPAAKAX BCIIMYNH U 3HAHUC OCHOBHBIX PACUYCTHBIX q)OpMyJI.

P€3yJIBTaTLI BBITIOJTHCHUA paGOTbI H€O6XOI[I/IMO O(bOpMI/ITB B BUIC oTuéTra U 3allilUTUTh, AJId
4Yero OTBETUTH Ha JOMOIHUTEIbHBIC BOMPOCHI.

ABTOp(BI):

Mutsarun FOpuit AnekceeBuy, K.¢.-M.H., C.H.C.



