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1. HEJIX OCBOEHUA

1.1 | Llean oCBOGHHMS TUCHUIIIMHBL: HAYIUTh OCHOBAM KOMIUICKCHOTO HAYYHOTO ITOX0/a [0 COBPEMEHHBIM METOAaM U
000pyI0BaHUIO METALTYPTrHH U MaTe€pPUaANOBEIeHNs, O0OYUHUTh BEIOOPY METOJI0OB U 000pYIOBaHUS 15l COBPEMEHHON
METaJUTyprui U MaTepHaIOBEICHHS, 0COOCHHOCTSIM METOJJ0B KOHTPOJISI CBOMCTB COBPEMEHHBIX MaTEpPHAIIOB, YIIPABISTh
TEXHOJIOTUUECKIMH TPOIIECCAMH MOTyYEeHHsI MaTEPHAIOB, SKCILTyaTHPOBATh 000Py10BaHUE.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.0

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | 3akOHOMEPHOCTH, MEXaHU3MBI X METOABI JHATHOCTHKH IIponeccos roperus B CBC-cuctemax

2.1.2  |Ilony4yeHue METAIUINYECKUX TOPOLIKOB

2.1.3 | CsoiicTBa IOPOIIKOB U METOJIbI UX ONPEIEICHUS

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/15) HEOOX0AUMO KaK
npeaecTByoiee:

2.2.1 |BBezneHue B UQPPOBOE MPOU3BOJCTBO

2.2.2 |3amuTa HHTEIUIEKTYyaJIbHONW COOCTBEHHOCTH

2.2.3 | MarepuanoBeieHue B aIJUTUBHBIX TEXHOIOTHIX

2.2.4 | CoBpeMeHHBIE METO/IBI (HOPMOBAHHMS TOPOIIKOBBIX MATEPHATIOB

2.2.5 |IoaroroBka K Mpoleaype 3aIllUuThI U 3aIITa BBITYCKHOM KBATH()UKAIMOHHOH paOOTHI

2.2.6 |IIpenaurioMHas MpaKTUKa

2.2.7 TexHomorus TIOJTy4YC€HUSI HCOPTAHNYCCKUX MATCPUATIOB METOAaMHU CBC u ux MNPUMCHCHUC

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 32124, HA 0CHOBE (pyHAaMeHTAJbHBIX 3HAHMIA,
3HAHMII B MeKAMCUUIIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

3HaTb:

OIIK-1-31 OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUIUIMH B IPO(ECCHOHATBHON AeATEIBHOCTH, TIPIMEHATH METO/IBI
MaTEeMaTHYECKOT0 aHAIN3a U MOJAETHPOBAHUS, TEOPETUIECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEA0BAHUS

OIIK-2: CnocofeH pa3padaThIiBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO H CIY:KeOHYI0 JOKYMEHTalHI0, 0opMJIATh HAYYHO-
TeXHHYecKHe 0T4YeThl, 0030pbl, My0IMKALMH, PeLleH3HH, IPOeKTHPOBAThL U pa3padaThIBaTh NPOAYKIHIO, IPOLECCHI H
CHCTEMBI B YCI0BHAX HEONPEACJCHHOCTH M AIbTEPHATHBHBIX PelICHA B MEKIUCIMILIHHAPHBIX 00J1aCTAX

3HaTh:

OIIK-2-31 OcHOBHBIE MPHHIIUIIBI KCCIeI0BaHMs (Ha30BOr0 M CTPYKTYPHOTO COCTaBa MaTepHAIOB

YK-2: CniocodeH HHTErpupoOBaTh 3HAHUS M IPHHAMATH PelIeHNUs B CJIOKHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJIHO HJIM OTPAHMYEHHO HH(OPMAINH, YIPABJSITH MPOEKTOM HA BCeX ITANAX €ro )KN3HEHHOT0 IHKJIA

3HaTh:

VYK-2-31 [lytu goctmxeHns TpeOyeMbIX CBOMCTB MaTepHajIoB Pa3IHIHOTO Ha3HAYCHUS

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBE (pyHAaMeHTAJbLHBIX 3HAHMIA,
3HAHMII B MEeKAMCHUIIJIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

YMmerb:

OIIK-1-Y2 Onpenensts GU3UKO-MEXaHHIESCKHUE U SKCILTyaTaIl[HOHHBIE CBOHCTBA MAaTePHAIOB

YK-2: CriocoGeH HHTerpupoBaTh 3HAHUS H NPUHUMATH PellleHUs B CJIOKHBIX CHTYAIIUAX, (POPMYJIMPOBATD CYKACHUS HA
OCHOBE HeNOoJHOW HJIM OrpaHnYeHHOol HH(OPMALHHU, YIPABJSITh IPOEKTOM HA BCEX ITANAX ero »KU3HEeHHOT0 IMKJIA

YMmerb:

YK-2-V1 Hcnonb30Bath (pU3NKO-MaTEMATHIECKUI anmmapaT I pelIeHHs 3a/1a4, BO3HUKAIONINX B X0JI¢ IpodeccnoHaIbHON
JEATETbHOCTU

OIIK-1: CnocobeH pemiaTs NPOM3BOACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU,
3HAHUIH B MEKAUCUUILIMHAPHBIX 00J1ACTAX B 00J1aCTH METAIyprum

YMmerb:

OIIK-1-Y1 Hcnonb3oBaTk pyHAaMEHTAIbHbIE OOIIEHHKCHEPHbIE 3HAHHS




OIIK-2: CnocodeH pa3padaTblBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO U CJIYKEOHYI0 JOKYMEHTALMIO, 0()OPMJIATL HAYYHO-

TEXHUYECCKHE OTYETHI, 0630])1)1, l'[y6J'lI/lKalll/ll/I, PE€UECH3UU, IPOEKTUPOBATH U pa3p262T])IBaTl) NpoAyKIMI0, IPOLECCHI U

CHCTEMBI B YCJIOBHUAX HCONMPETCJTCHHOCTH U AJIbTCPHATUBHBIX pemeﬂnﬁ B MEKIUCHUIIHHAPHBIX odacTax

Baagern:

OIIK-2-B2 HaBblkamMy caMOCTOSITENILHON paboThI ¢ TUTEpaTypoi Il MOUCKa HH(GOPMALIUH [T PELICHUS] TEOPETUIECKUX U

MPAKTHYCCKUX TUITOBBIX CUCTCMHBIX 3a41a4, CBA3aHHBIX C HpaKI‘PI‘ICCKOfI JACATCIbHOCTBIO

OIIK-2-B1 HaBblkamu BBIOOpA U MPUMEHEHHSI COOTBETCTBYIONIMX METOJIOB MOJCITUPOBAHUS (PU3MUCCKAX, XHMHUUCCKUAX U
TEXHOJIOTMYECKHX MPOIIECCOB

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBE (pyHAaMeHTAJbLHBIX 3HAHMIA,
3HAHMII B MEeKAMCHUIJIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

Baanernb:

OIIK-1-B1 MeTtomamu ucciienoBaHuUs, TNIAHUPOBAHHEM U IIPOBEICHHEM HEOOXOIUMBIX IKCIIEPHUMEHTOB, HaBBIKAMH

UHTEPIPETUPOBATh PE3YJIbTAThL U €]1aTh BEIBObI

4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3jiejioB u

TeM /BM 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPBI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Pasnea 1. CoBpemenHble
METOIbI HCCIeTOBAHUS B
MaTepHaI0BeIeHIH

1.1

Kpucrannuueckoe u
aMmopdHOe CTpOeHHE
Matepuainos. Jleexrs
CTPOEHUS KPUCTATITNUECKUX
Ten. MeTobl onpeeneHus
JIe(EeKTOB KPUCTATHIECKOTO
CTPOEHUSI.
Pentrenorpaduueckoe
HCCIe0OBaHNe
MOHOKpPHCTAIJIIIOB
Onpexenenue Tuna
3JIEMEHTApHOM sTUeiKH.
Merton uccnenoBaHus
MOJIMKPUCTAIIIOB (METOL
Jebas-1leppepa).
OnexrpoHorpadus
(mudpaxiys HMEKTPOHOB).
Onpexenenue Tuna
3JIEMEHTApHOU sIYeHKN U
MPOCTPAHCTBCHHOH TPYIIIHL.
Heiirponorpadus
(mudpakiust HEHTPOHOB).
Ormpenenenue
KPUCTAJUINYECKON
cTpykrypsl. Heynpyroe
paccesiHUe, MATKAE MOZBI 1
(ha30BBIE TIEPEXOMIBI.
DJEeKTPOHHAs MUKPOCKOIIHSL:
[IPOCBEYNBAIOILUIT
JIEKTPOHHBIA MUKPOCKOIL,
CKaHUPYIOIIUN UIH
pacTpOBBIN 3JIEKTPOHHBIN
MHKPOCKOII.

TyHHenbHAsA U ATOMHO-
CHJIOBast MHKPOCKOIIHSL.
KonTponsHas pabora

Nel. Mlp/

12

VK-2-V1 OIIK

-1-31 OIIK-1-

V1 OIIK-1-B1
OIIK-2-31
OIIK-2-Bl1

JI1.1 J11.3
01092

KM1

P1,P2,P
3,P4,P5,
P6

1.2

CoBpeMeHHBIE (hPU3HIECKIe
METOIBI HCCIIENOBAHU
TBepbIX BeniecTB /J1ab/

OIIK-1-Bl1

JI1.1 JI1.2
JI1.3
31052

P17

13

CoBpeMEeHHBIC METOIBI
Hepas3pyIIaoIIero
KoHTpost /J1ab/

VK-2-31 OIIK-
1-¥1 OIIK-1-
B1

JI1.1J11.2
J1.3
3192

P18




1.4

IToaroroBka K IpaKTU4EeCKUM
3aHATHAM, JIAOOPATOPHBIM U
KOHTPOJBHOH paboTe

Nel. /Cp/

22

YK-2-¥V1 OIIK

-1-¥1 OIIK-1-

Y2 OIIK-1-B1
OIIK-2-B2

JI1.1J11.2
J1.3
21092

Pa3gen 2. CoBpemenHble
TEXHOJIOTHH B
MeTaJJIypruu

2.1

CriekTpanbHBIe METOIBI
HCCIEIOBaHUS
KonebarensHast
CHEKTPOCKOTIHS
CrexTpocKonus BUIUMOTO
H3JTyYCHUS U
ynerpadunaeroas (YD)-
CHEKTPOCKOTIHS
CHeKTpoCKOnHs SASPHOTO
MarHUTHOTO Pe30HaHCa
(AAMP)

SnepHas ramMmma-pe30HaHCHasI
(MeccOaypoBcKasi)
CHEKTPOCKOIIHS
TepMmorpaBUMeTpUUYECKUI
anamu3 (TT'A)
JuddepenipanbHbiit
tepmudeckuii ananus (JTA)
n nuddepeHnuanbHas
CKaHHUPYIOIMas KaJIOPHUMETPHS
(ACK)

Mp/

10

YK-2-Y1 OIIK

-1-31 OIIK-1-

V1 OIIK-1-B1
OIIK-2-31
OIIK-2-Bl1

JI1.1 J11.3
2192

P7,p8,P
9,P10

2.2

DU3UKO-XUMHYECKUE METOIBI
HCCIIENOBAHNUS
/J1a6/

OIIK-1-V1
OIIK-1-Y2
OIIK-1-B1
OIIK-2-Bl1

JI1.1 J11.2
J1.3
31052

P19

23

IMoaroroBka K MpakKTHIECKAM
3aHATHAM, JJAOOPATOPHBIM
paboTaM U KOHTPOJIBHOM
pabote Ne2. /Cp/

22

VK-2-31 VK-2-
VY1 OIK-1-V1
OIIK-2-B1
OIIK-2-B2

JI1.1J11.2
J1.3
31032

Paznea 3. CoBpemeHnHble
TeXHOJIOTHH B
MaTepHaIoBeIeHIH

3.1

DNeKTpOHHAs CTPYKTYpa
TBEpABIX TeJ. 30HHAS
Teopusl.
Tepmoanekrpruyeckue
sBreHus. Dpdext TomcoHa
Db dexr [enprhe. Iddexr
3eecOexa
CerHeTo3IeKTPUKH
(beppodneKTpUKH).
Bnusiaue TemmnepaTypbl Ha
MarHUTHbIE CBOMCTBA.
3akonsl Kropu 1 Kropu—
Beiicca

Mopens Ieftzenbepra,
Monens 3unra
CyniepoOMeHHOE U
AHTHCUMMETPHUIHOE
00OMEHHOE B3aUMOECHCTBH.
KonTponbHas pabora

Ne2. Mlp/

12

VK-2-31 VK-2-
V1 OIIK-1-31
OIIK-1-V1
OIIK-1-Y2
OIIK-1-B1
OIIK-2-31
OIIK-2-Bl1

JI1.2 J11.3
31052

KM2

P11,P13,
P14,P12,
P15,P16

32

MeTo1pI KOMITBIOTEPHOU
JIMarHOCTUKU MaTepHaJIOB U
MOJIC/TUPOBAHKE B
Martepuanoenenue /J1ad/

VK-2-V1 OIIK
-1-¥1 OIIK-1-
B1 OIIK-2-Bl

JI1.1J11.2
J1.3
31052

P20




33

[ToaroroBka K MpakTUYECKUM 2 22
3aHATHAM, JJAOOPAaTOPHBIM
paboTaM U KOHTPOJIHHOU
pabote Ne2. /Cp/

VYK-2-31 VK-2- | JI1.1J11.2
V1 OIIK-1-V1 J1.3
OIIK-1-Y2 21092
OIIK-2-31
OIIK-2-B2

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KoHnTponsHoe
KM P HHIIKATOPBL Bomnpocs! 1 TOATOTOBKH
KOMITETEHIUI
KM1 Konrponsnas OIIK-1-31;0I0K-1- | [IpumepHBIE BOIPOCH! JUIS TIOATOTOBKH K KOHTPOJIBHOH padoTe Nel

pabota Nel V1;0IIK-2-31;0I1K-

"CoBpeMeHHbIE 2-B1;0IIK-1-B1;YK | 1. llkana cTpyKTYypsI i1 MaTEpHUaIoB

METO/JIbI -2-V1 2. Yro Takoe MSE?

HCCIICZIOBAHUS B 3. Kakoe KoOpIMHAIIMOHHOE YHCIIO IS MPOCTOM KyOHudecKoit

MaTepuanoBeaeHUH" KPUCTAJUIMYECKON CTPYKTYPBI
4. Kaxyro nHGOpMaNIO MOXKHO MTOTYIUTH C TOMOIIBIO0 AU PAKINT
PEHTIEHOBCKUX Jlydel B mopouike? MUHMMYM TpU BapHaHTA.
5. Kaxyto nH(opMaIuio o CTpyKTYPHBIX XapaKTepUCTUKaX MaTepuaa
MO>KHO HOJIYYUTh C OMOILBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOIIA.
6. KaxoBo ImpocTpaHCTBEHHOE pa3penIeHIe SHEPTOIUCIICPCHOHHOTO
peratrenosckoro (EDX) ananu3za B pacTpoBOii JIEKTPOHHON
MHUKPOCKOTIHU?
7. Kakyro HH(POpPMAIHIO MOKHO TTOTYYHTh, aHATH3UPYS
nmudpaxTorpaMMsl BEIOpaHHOH 00JIaCTH, OITYYCHHBIE C TIOMOIIBIO
MIPOCBEYMBAIOLIEH AIIEKTPOHHON MUKPOCKOIHHN?

KM2 KonrponsHas OIIK-2-31;0IIK-2- | IIpumepHble BONPOCHI AJISl TOATOTOBKU K KOHTPOJIbHOU paboTe Ne2

pabota Ne2 B1;0IIK-1-31;0I1K-

"CoBpeMeHHbIE 1-Y1;YK-2-31;YK-2 | 1. Kakyro nHpOpMALIHIO MOXKHO MOTyYUTh, aHATU3UPYSI THATPAMMY

TEXHOJIOTHH B -Y1;0I1K-1- TTT?

METAJUTypryH U B1;0IIK-1-Y2 2. O6pasern Fe, kak 1 MHOTHE IpyTHE MaTepHAIIbI, PACIIUPSETCS IPH

MaTepualoBeaAcHUN" HarpeBaHUH. UTO mpom3oiaeT ¢ AnpakunoHHON KapTHHOH MpH

HarpeBaHUH 0o0pa3Ia u nmoaemy?

3. O6bscHUTE HUINYESCKHIN CMBICI KDUTHYECKOTO paguyca
3apoJbIIIEo0pa30BaHMUS.

4. Ilepedncnute 1o KpaitHEW Mepe TPU PA3IUUUI MEXKIY

I} y3HOHHBIM U CMEIIAIONTIM THIIAMHU (Pa30BOTO MPEBPAIICHUS.

5. Kakne THIBI TOYEUHBIX 1e()EKTOB BaM H3BECTHBI?

6. Uto Takoe KpaeBasi IUCIOKAIUS?

7. KakoB MexaHM3M IIacTHUECKUX JIedopmaruii MeTaios?

8. Ouenure xapakrepuyto nuddysunonnyro anuny B: (I) TBepaom; (ii)
XHUIKOCTH H (iii) Ta3 B Teuenue 10 cexyHn, 3Has1, uto: Ds ~ 10-9 cm2 / ¢
DI~ 10-5cm2/¢cDg~10-1cm2 /¢

9. Ilpu kakux ycrnoBusX (He MeHee Tpex) paboTaeT nepBblii 3aKOH
Ouxa?

10. Kaxue MexaHnuecKue XapaKTepuCTUKU MOXKHO IOJIy4UTh,
aHATHM3UPYS AUarpaMmy JaedopMupoBaHus?

11. Yro rakoe koaddunuent [Tyaccona (ompeaeneuue)?

12. B yeM (u3udecKuii CMBICI KaXIOTO U3 KBAHTOBBIX YHCEN?

13. Ha guem ocHOBaHa ciieayrommas Kiaccu(uKanus MaTepruaioB:
METaJlIbl, KepaMHKa U ITOJTUMEephI?




KM3

Dx3amen

YK-2-V1;0IIK-2-
31;0I1K-2-B1;0IIK-
1-31;0IIK-1-
V1;0IIK-1-Y2;0IIK
-1-B1;YK-2-31

1. KnaccuduuupyiTte Kax sl U3 CISAYIOMUX MaTCPHAIOB [0 THITY
MeTajuia, KepaMHUKH Uik mosinmepa.O00CHYHTe KK IbId BHIOOD: (a)
natyHs (0) okena maraus (B) Plexiglas®; (T) mommxioporpeH ()
kapbun 6opa (e) uyryn

2. Illxana CTPpyKTYpHI JJIs1 MAaTEPHAIIOB

3. Yro Takoe MSE?

4. B ueM ¢m3uUecKuii CMBICI KaXJOTO U3 KBAHTOBBIX YHCEN?

5. Ha ueM ocHOBaHa ciemyromas KiacCU(pUKaIUsI MaTepPHUAIIOB:
METaJlIbl, KepaMHKa U OJTUMEpPHI?

6. Bomnpoc: 00BsiCHUTE, TOYEMY KOBAJICHTHO CBA3aHHBIC MaTEPHAIIBI
0OBIYHO MEHEE IIIOTHBI YeM HOHHO WM METaJUINYECKH CBS3aHHBIC.

7. Ilepeuncnure Bce U3BECTHBIE BaM KPUCTAJUINYECKUE CUCTEMBI,
HAauMHAas C CHCTEMBI C HAMBBICILIEH CUMMETpHEH

8. JlaliTe onpeneneHrne OpTOPOMONUECKON CUCTEMBI U HAPHCYWTE BCE
U3BECTHBIE peuieTku bpase 11 3Toi CUCTEMBI

9. Kakoe KoopAMHALIMOHHOE YHCIIO JUIS IPOCTOM KyOUUecKoH
KPUCTAITHIECKOH CTPYKTYPHI

10. Kakyro nH(pOpMAINIO MOKHO MTOTYYUTH C IIOMOIIBI0 U PAKINT
PEHTT€HOBCKUX JIy4eH B mopouike?.

11. Kakue THIIBI TOYCUHBIX J1e()EKTOB BaM U3BECTHBI?

12. Yro Takoe KpaeBas AUCIOKausA?

13. KakoB MexaHM3M IIaCTHYECKUX AehOopMaIuii MeTamoB?

14. Ouenure xapakrepayio nuddysnonnyio niuny B: (I) TBepmom; (ii)
XUOKOCTH U (iii) ra3 B TedeHne 10 cexyHn, 3Has, 9ro: Ds ~ 10-9 cM2 /¢
DI~ 10-5cm2/cDg~10-1cm2 /¢

15. IIpu kakux ycinoBusX (He MeHee Tpex) padoTaeT MepBhId 3aKOH
Ouxa?

16. Kaxkue MexaHHueCcKue XapaKTepUCTUKA MOXKHO IOJIy4UTh,
aHATM3UPYS AUarpaMmy JaedopMupoBaHus?

17. Yro takoe koadduruent ITyaccona (onpenencuue)?

18. Kaxyro ua(OpMAITHIO O CTPYKTYPHBIX XapaKTepHUCTHUKAaX MaTepraia
MOXXHO MOJIyYHUTh C IOMOIIBIO PACTPOBOTO IEKTPOHHOT'O MUKPOCKOIIA.
19. O6bsacHuTE GU3NIECKUN CMBICT KPUTUYECKOTO paryca
3apoJbIIIE00pa30BaHMUSI.

20. Ilepeuncnure 1o KpaiHEH Mepe TPU PA3IUUUI MEXKAY

I} (y3HOHHBIM U CMEIIAIONTIM TUIIAMHU (Pa30BOTO MPEBPAIICHUS.

21. Kakyro nH(pOpMAIMIO MOXKHO IIOJIY4UTh, aHAINU3UPYS AUarpaMMy
TTT?

22. Obpazen Fe, kak 1 MHOTHE APyTHE MaTepHAIIBI, PACIIUPSACTCS TIPH
HarpeBaHuu. YTo mpou3oiAeT ¢ JUPPaKINOHHON KapTUHOH MpH
HarpeBaHuM o00pasia 1 nouemy?

23. KaxkoBO IpOCTpaHCTBEHHOE Pa3PELIEHUE SHEPTOAUCIIEPCUOHHOTO
pentrenosckoro (EDX) ananuza 8 SEM?

24. Kaxyro nH(pOpMaInio MOKHO MOITYYUTh, aHATH3UPYS
nudpakTorpaMMsl BEIOpaHHOH 00JIaCTH, OIyYSHHBIE C TIOMOIIBIO
IBM?

25. Kak meronsl peHTreHo-(azoBoro ananuza (PDA), anexrpoHoit
CKaHHUPYIOIIEH MUKPOCKOITUH U JIEKTPOHON IMPOCBEYHBAIOILEH
MHKPOCKOITHH MOTYT OBITH MCIIOG30BAHEI B BaIlleM HAYYHOM ITpOeKTe?

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoBepsiemble
UHUKATOPBI Cogepxanue paboTsl
paboTsI paboTsI N
KOMIICTSHITHH
P1 [Ipakruueckoe OIIK-1-31;0IIK-1- | M3y4yeHnue ocobeHHOCTEH KPUCTATUINIECKOTO U aMOP(QHOTO COCTOSIHUS
3aHATHE V1;VK-2-V1 BEIIECTBA C TOYKH 3PEHUS OJIMKHETO U JAJILHETO MOPsIKa B
"Kpucrammuueckoe pacIoIoKeHnH aTOMOB. V3ydeHne OCHOBHEIX J1e()eKTOB
u amopdHOe KPHUCTAJTMIECKOTO CTPOCHNUS BEIIECTBA: BAKAHCHH, CKOILICHUIT
CTpOeHHE BaKaHCHH, KpaeBbIX U BUHTOBBIX AUCIOKALUH, TpaHull 3epeH. M3yuenue
MaTepHaoB. METOJIOB OOHAPYKECHUS Ae()EKTOB KPHCTAJUTMUSCKON PEIIeTKH.
Jedexrs! cTpoeHus
KPUCTAITTUIECKUX
Ten. Metosl
OTIpeeeHHs
JeeKToB
KpUCTAIIUIECKOTO

crpoeHus"




P2

IIpakruueckoe
3aHATHE
"Pentrenorpadugec
KO€ HUCCIICZIOBaHUE
MOHOKpPHUCTAIIJIOB.
Omnpenenenue Tuna
3JIEMEHTaPHOU
suelixu. Meron
UCCIeI0BaHUs
TIOJIMKPUCTAIIOB
(meron Jlebasi-
leppepa)"

OIIK-2-31;011K-2-
B1;0IK-1-31;0TK-
1-V1;0IK-1-B1;YK
2-V1

I/I3yqu1/1e BO3MOKHOCTEH PEHTTEHOBCKUX METOJAOB IIPU UCCIICAOBAHUN
MOHOKpHCTAJJIOB. I/I3y‘{€HI/I€ OCHOBHBIX TUIIOB KPUCTAJITIMYECKUX STUCCK
U MCTOAOB UX OIIPCACICHUA. 3HAKOMCTBO C OCOOEHHOCTSIMHU HU3y4YCHUC
MOJIMKHUCTAJJIMYCCKHUX BCIICCTB.

P3

[Ipakruueckoe
3aHATHE
"OnexrpoHorpadus
(mudpaxuust
3JICKTPOHOB).
Orpenenenue Tumna
3JIEMEHTapHOM
SIYEHKU U
MIPOCTPAHCTBEHHOM
rpynnst"

OIIK-2-31;011K-2-
B1;0I1K-1-31;0ITK-
1-V1;0IK-1-B1;YK
2-V1

N3yuenune ocobeHHOCTEN AUDPAKINY HIEKTPOHOB B KPUCTAJUINYECKON
pemrerke. Vzydenue criocoba onpeneneHns THIIa YJIeMEHTapHO! sTYeHKH
U TIPOCTPAHCTBEHHON TPYTITHI C TOMOIIBIO TU(PPAKITIH 3JIEKTPOHOB.

P4

IIpakruueckoe
3aHsITHE
"Heitrponorpadus
(muadpaxiust
HEHUTPOHOB).
Orpenenenue
KPHUCTAJUTMYECKON
CTPYKTYPHL.
Heynpyroe
paccesiHUe, MATKUC
MOJTBI U pa30BbIC
nepexonasr”

OIIK-2-31;0I1K-2-
B1;0IIK-1-31;0IIK-
1-V1;0IIK-1-B1; VK
-2-V1

Nzyuenne ocobenHocTell qupakuny HEHTPOHOB B KPHCTAIUINIECKON
peuierke. 3ydeHne MeTo 0B ONpeeIeHUs] KpUCTAIIIMYECKON
CTPYKTYPBI U €€ U3MEHEHUS [P Pa3IMYHBIX POLECCaX.

P5

[Ipakruueckoe
3aHsATHE
"OnexkTpoHHas
MUKpPOCKOIUSL.
MPOCBEUNBAOMINI
3JIEKTPOHHBIN
MUKPOCKOIIL,
CKaHUPYIOLIUHA WU
pacTpoBBIi
JIEKTPOHHBIN
MHKpockomn"

OIIK-2-31;011K-2-
B1;0MK-1-31;0MK-
1-V1;0IK-1-B1;YK
2-V1

M3yueHne OCHOBHBIX IPUHLIUIIOB AJIEKTPOHHONW MUKPOCKOIIMH JJIS
U3y4eHHs MaTepHasoB. M3ydeHue OCHOBHBIX KOHCTPYKIIUI
MPOCBEYNBAIOIINX M PACTPOBBIX AIEKTPOHHBIX MHKPOCKOIIOB.

P6

[Ipakruueckoe
3aHATHE
"TyHHenbHas U
ATOMHO-CHJIOBAst
MUKpocKomnus"

OIIK-2-31;0I1K-2-
B1;0IIK-1-31;0IIK-
1-B1;VK-2-V1

M3ydenne OCHOBHBIX IIPUHLIMIIOB U alIapaTHON pealu3alyuu
TYHHENIBHOW U aTOMHO-CUJIOBOM MUKPOCKOIIMH.

P7

[Ipakruueckoe
3aHITHE
"CrekTpasbHble
METObI
HMCCIICIOBAHNM.
KonebarenpHast
creKkTpockonus”

OIIK-2-31;011K-2-
B1;0I1K-1-31;0ITK-
1-V1;YK-2-Y1;01IK
-1-B1

N3yueHne OCHOBHBIX ITPUHIUIIOB TPUMEHEHNUS CIIEKTPAIBHBIX METO/I0B
JUISL ICCIIEIOBAaHUH B 00JIACTH METAILTyPTHUH.

P8

[Ipakruueckoe
3aHATHE
"CneKTpocKonus
BUAUMOTO
U3ITy4eHUs U
yIbTpaHoIeTOBAs
(VD)

CHEKTPOCKOTIHS)

OIIK-2-31;011K-2-
B1;0MK-1-31;0TK-
1-V1;YK-2-Y ;01K
-1-B1

N3ydenne ocoOeHHOCTEN HCIONB30BAHMUS CIIEKTPOCKOIIMY BUJUMOTO
U3ITy4EHHUS U yIbTPadHOICTOBO CIIEKTPOCKONUH JUTSl H3yYECHHS
MaTEPHUAIIOB, HCIIOIb3yEMBIX B METAJULypIrHYECKOM IIPOU3BOJCTBE U
IIPOAYKTOB METAJLLypPrUU€CKOr0 IPOU3BOJCTBA.




P9

IIpakruueckoe
3aHATHE
"CHeKTpocKonus
SIIEPHOTO
MarHuTHOTO
pe3onanca (SIMP)"

OIIK-2-31;011K-2-
B1;0IK-1-31;0TK-
1-V1;YK-2-Y ;01K
-1-B1

N3zyuenune cnocob0B IpIMEHEHHS SAEPHOTO MATHUTHOTO pe30HaHCa
JUIS UCCIIEIOBAHUS MaTEPUAIIOB, UCIIONB3YEMBIX B METAJLILy PrU4E€CKOM
IIPOM3BOJCTBE U NMPOAYKTOB METAJIIyPru4eCKOIro IPOU3BOICTBA.

P10

IIpakTnueckoe
3aHATHE
"TepMmorpaBuMeTpuy
eckuii ananu3 (TT'A).
JuddepennmanbHo-
TEePMHUUECKUI
anamm3 (ATA) u

T pepeHITnaTbHAS
CKaHUPYIOIIas
KaJIOPUMETPHS

(ACK)"

OIIK-2-31;011K-2-
B1;0I1K-1-31;0TTK-
1-Y1;OlK-1-B1;YK
2-V1

V3y4eHre OCHOBHBIX ITPUHIIUIIOB TEPMOTPABUMETPHIECKOTO,

G peHIraIEHO-TepPMITYECKOT0 aHaIu3a 1 quddepeHIaTbHON
CKaHUPYIOIIEH KaJTOpUMETPUH U OCOOCHHOCTEH UX MIPUMEHEHUS 115t
U3y4YEeHHs METAIUTYPrU4eCKUX MPOLECCOB, B TOM YHCIIE U TPOLIECCOB,
6a3upyIoIHXCcsl Ha MOPOLMIKOOOPA3HOM CBIPBE.

P11

[Ipakruueckoe
3ansTue "SAnepHas
raMMa-pe30HaHCHas
(MeccOayapoBcKast)
CIIEKTPOCKOTHS "

OIIK-2-31;011K-2-
B1;0I1K-1-31;0ITK-
1-V1;YK-2-V1

H3ydyeHne OCHOBHBIX MIPUHIIMIIOB SIEPHOI raMMa-pe30HaHCHOMN
CIEKTPOCKOINHU U €€ IPUMEHEHHUS TSl UCCIIEAO0BaHUS
METAJULyprUYECKUX IIPOLIECCOB.

P12

ITpakTuueckoe
3aHATHE
"OnekTpoHHas
TEOpHUs TBEPABIX TEIl.
3oHHas Teopus”

OIIK-1-31;VK-2-V1

N3yuenue 31eKTpOHHON TEOPUU TBEPABIX TN U 30HHOH TEOpHH
IIPUMEHUTENBHO K CBOIICTBaM MATEPUAIOB.

P13

IIpakruueckoe
3aHsITHE
"Tepmonnekrpuueck
ne sBieHns. Dppexr
Tomcona. Dddexr
[enbThe. Db dekr
3ecOexa"

YK-2-31;0IIK-1-
Y2;0IIK-1-31;0I1K-
2-B1;0IIK-2-31

N3ydenune TepMOIIEKTPUIECKHUX SBICHNE U UX TPUMEHEHUS TS
WCCIIeIOBaHUS CBOMCTB MaTepHaoB. (4 yaca)

P14

IIpakTuueckoe
3aHATHE
"CerHeTo31eKTpUKH
(bepposnekrpuxu)”

VK-2-31;YK-2-
V1;0MK-1-B1;01K
-1-Y2;0T1K-2-
B1;0I1K-2-31;0ITK-
1-31

Nzydenne CTpyKTYphl, CBOMCTB U 00IacTel MprUMEHEHHUS
CErHETO3JICKTPUKOB.

P15

IIpakruueckoe
3angrue "Biausaue
TeMIepaTyphl Ha
MAarHATHEIE
CBOIicTBa. 3aKOH
Kropu u Kropu-
Betica"

YK-2-31;YK-2-
V1;0IIK-1-Y1;0IIK
-2-31;0I1K-1-31

W3yueHne BIUSHUS TEMIIEpaTypbl Ha MAarHUTHBIE CBOICTBA iMa-, Iapa-
U (peppoMarHeTHKOB.

P16

ITpakTuueckoe
3augarue "Mojenb
I'elizen6Oepra.
Monens M3unra.
CynepoOMeHHOE
AHTHCUMMETPHYHOE
0OMEHHOE
B3auMoeHCTBUA"

VK-2-V1;0IIK-1-
V1;0IIK-1-31;YK-2
-31

WzydeHne nCmons30BaHUs OHATHI OOMEHHBIX B3aMMOJICHCTBUMN JIIst
onucanus HeppOMarHUTHOTO U aHTU(HEPPOMATHUTHOTO YIOPSII0UYESHHUS
B MaTepuaax.

P17

JlabopaTopHas
pabora Nel
"CoBpeMeHHbIE
(U3NIECKHE METOTBI
WCCIICIOBAHMUS
TBEPJIBIX BEIEeCTB"

OIIK-1-B1

3HAaKOMCTBO C YCTPOWCTBOM PacTPOBOIO U IIPOCBEYUBAIOLIETO
3JIEKTPOHHBIX MUKPOCKOIOB. 3yueHne BO3MOKHOCTEN AJIEKTPOHHOU
MHKPOCKOIIUY MPU U3yYEHUH CBOICTB TBEPbIX BELIECTB. (4 Jaca)

P18

JlabopaTopHas
pabota Ne2
"CoBpeMeHHBIE
METO/IbI
Hepas3pyLIAOIIero
KOHTpoJIs"

VK-2-31;0I1K-1-
B1;0IIK-1-V1

N3yuenne ocoOeHHOCTEH MPUMEHEHHS IEKTPOHHONH MUKPOCKOIINH U
PEHTI€HOBCKHX METO/IOB JUIsl HEPa3pyIIAOIIero KOHTPOIIS MaTepHAIIOB.
(4 qaca)




P19 Jla6opaTopHas OIIK-1-B1;OIIK-2- | W3yueHue yCTaHOBOK TEPMOTPAaBUMETPHUECKOT0, Au(hepeHIHanbHO-
pabdota Ne3 "®usuxo |BI1;OIIK-1-Y1;0IIK |TepMudeckoro aHanmsa u qudhepeHnaibHON CKAaHUPYFOIIEH
-XAMUYECKHE -1-V2 KaJIopuMeTpHH. (4 gaca)
METOBI
HhccienoBanusa"

P20 JlaGoparopHas VK-2-V1;0I1K-1- N3yuenne 0CHOBHBIX METOJIOB KOMIIBIOTEPHON THArHOCTUKH
pabota Ne4 B1;0OIIK-1-Y1;0IIK |matepuanos. M3ydyeHne OCHOBHBIX METO/I0B KOMITBIOTEPHOTO
"MeTtomabt -2-Bl MOJISITUPOBAHNUS MATEPUANIOB. (5 4acoB)
KOMIBIOTEPHOMI
JIUarHOCTUKU
MaTepHalioB U
MOJICITUPOBAHUE B
MaTepHuaaoBeeHUH"

5.3. OueHo4Hble MaTepPUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanne OUJIeTOB, TECTOB U T.IL.)

O6pa3elr sk3aMeHaIMOHHOTO Omiera 1o aucuuruinHe "CoBpeMeHHbIe METO bl METAILTYPIUH, MAIIMHOCTPOCHHUS U
MarepuaaoBeeHus "

HarmonaneHbli HccneqoBaTeNbCKuil TeXHOIOornueckuit ynusepeuret "MUCuC"
WHCTUTYT SKOTEXHOJIOTUH M HHXKUHUPUHTA

Kacenpa nopomxoBoii MeTauTyprus U (pyHKIIMOHANBHBIX TTOKPBITHI
Hampasnenue noarorosku "Metannyprus”, 22.04.02
CoBpeMeHHBIE METOJIBI METAJUTYPTHH, MAIIMHOCTPOCHHUS U MaTePHAIOBEICHHS

AK3AMEHALIMOHHBIN BUJIET Ne5

1. Kakue THITBI TOUEUHBIX 1eEKTOB BaM M3BECTHHI?
2. Kak metons! peHTreHo-(a3oBoro aHammusa (PPA), anekTpoHHON CKaHUPYIOMEH MUKPOCKOIHH U JIEKTPOHHOMN
MPOCBEUNBAIONIEH MUKPOCKOIIUHM MOTYT OBITh UCIIOIb30BaHbl B BallleM HAYYHOM NpoekTe?

" " 20_ T.

3aB. xadeapoit, pod., I.T.H. E.A. JleBamon

5.4. MeTroauka OLleHKH OCBOCHHS JUCHHILUINHBI (MoayJs, npaktuku. HUP)

MertouKa OIIeHKH 00yJaromerocst Ha YK3aMeHe

O1eHKa «OTINYHOY» - 00yJaroUIUiACS JEMOHCTPUPYET TIIyOOKHe 3HAHUS [0 IPOrpaMMe JUCIUILINHEL, MOXKET YCTaHOBHTh
JIOTUYECKUE CBSI3H MEXJIy CBOICTBAMU HCXOAHBIX MaTE€pHAIOB, TEXHONOIMYECKUMH apaMeTpaMy U CBOIICTBaMHU FOTOBBIX M3JIETHI
(MaTepHanoB), rpaMOTHO M3JIaraeT MaTepual Ipy OTBETE.

O1eHKa «XOPOIIO» - 00YYAIOIIHICS TOKA3BIBACT OCTATOYHO ITOJHBIE 3HAHUS [0 TIPOrpaMMe AUCIUILUINHEL, JOITyCKaeT
He3Ha4UTeIbHbIE OIIHOKY P OCBELEHUH 3a1aHHBIX BOIIPOCOB, YETKO U3J1araeT Marepuai 0e3 CyIecTBEHHbBIX IPOTHBOPEUHIA B
UHPOPMAITUH.

O1eHKa «yJOBJIECTBOPUTENBHOY - 00yJaIOMNiiCcsS OKa3bIBAeT HAJIIYIE 3HAHMS 10 IIPOTpaMMe AUCIUILUIHHEL, HCIIPABIIAET CIeTaHHbIC
OILTMOKY TOCTe YTOYHSAIOIIUX BOIIPOCOB MPENogaBaTes.

O11eHKa «HEyI0BIETBOPUTEIBHOY» - 00yUarOLUIUNACS JOMyCKaeT IpyOble OIIUOKH B OTBETE, HE 3HAET OCHOBHBIE TEOPETUIECKUE
TIOJIO’KEHUS 110 TIPorpaMMe TUCIUIUIMHEI, HE MOKET JaTh OTBET Ha OCHOBHOW HI/FIIM TOTIOJTHUTEIBHBINA BOTIPOC .

OreHKa «He SBKa» — 00yJaIOIIUICs Ha SK3aMEH He SBHUIICS.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3arimaBue Bubnuoreka W3narenscTBO, T

JI1.1 | Tomumuu B. U.,
Tomununa H. I1.,
baxtuna B. A.

DusnuecKoe
MarepuaiosefeHue. B 2
gacTax: yaeOHoe mocodne

DnekTpoHHas OUOIUOTEKA Kpacnostipck: Cubupckuit
(benepabHBIN yHUBEPCUTET

(COY), 2012

JI1.2 Ddusnyeckue METOIbI
HCCIIE0BAHUS BELIECTB:

yaeOHOe rmocodne

Kanpiruna O. H.,
YerBepukosa A. T,
bepnunckuii B. JI.

OnexrpoHHas 6HONIMOTEKA Openbypr: OperOyprexuii
rocyJapcTBEHHBIN

yHHUBepcureT, 2014




ABTOpBI, COCTaBUTENU 3arnaBue

Bubanorexa W3naTenbcTBO, TOI

J1.3

Annudepos B. H.,
besnynnsiii O. ©.,
Bensauukos JI. H.,
np., Kapabacos 1O. C.

Hosble MaTepuabl

bubmnorexka MUCuC

M.: U3a-Bo MHUCuC, 2002

6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKANMOHHOI ceTH « UHTepHET»

31

YueOHO-MeToAnYeCKas TUTepaTypa Ui CTyJeHTOB

https://www.studmed.ru/

92

TocynapcTBenHas myGIHYHAS] HAYYHO-TEXHUIECKAsT
o6ubimoreka Poccun

http://www.gpntb.ru/

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

I1.1

Microsoft Office

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune

OcHarieHnne

JIro0oii

Mynprumenuitas

Kopryc | YueOHass aynuTopus UIS  TIPOBEIACHUS
3aHATUH JIEKIIMOHHOTO THIIA W/WIW IS

MMPOBCACHUA MPAKTHICCKUX 3aHATHI:

KOMIUIEKT y4eOHoH Mebenu 10 36 MecT i 00ydJaroIuxcs,
MyIbTUMEIUIHHOE  O00OpYyHOBAaHHE, MAarHUTHO-MapKepHas
Jocka, pabodee Mecto mpenonasatens, IIKc mocrymom k
UTC «Uurepuer», DUOC yHuBepcurera depe3 JUYHBIN
xabuaer Ha mwiathopme LMS Canvas, IHIEH3MOHHEIE
nporpammbl MS Office, MS Teams, ESET Antivirus

K-107

JIabopaTopus
(dhopmoBaHus:

TIPECCOBaHUs u

JEMOCTpAIlMOHHOE 000pyAOBaHHE,
yueOHas MYJIbTUMEAUMHBIN
NIPOEKLMOHHBIH, THIIPABINYECKUN
THAPABINYECKHH  TIpecC  C  DJIGKTPONPHBOJIOM,  JBa
ONTHYECKIX MHKPOCKOIIA, TEXHHUYECKHE BECHI,
aHaJIUTHYECKHE Bechl, TBepAoMepsl (mo bpunemmo u
Bukkepcy, naBe MydenbHBIE Teud, MKad BBHITSDKHON (2
CeKuu), O00OpyJOBaHME IS OIpEIeieHus (PU3NIECKUX
TEXHOJIOTHYECKUX CBONCTB MOPOLIKOB

B TOM YHCIE JOCKa
HPOEKTOP, JKpaH
rpecc pYYHOH,

Yuranbheii 3a1 Ne3 (b)

KOMIUIEKT ~ y4eOHOW Mmebemn Ha 44  wmecra  mis
obyuatomuxcsi, MOV Xerox VersaLink B7025 ¢ ¢pynkuumeit
MacmTabupoBaHUS TEKCTOB U m3o0paxkenmir, 8§ IIK ¢
pocrynom k WUTC «Mureprer», OUOC yHuBepcurera
yepe3 IHMYHBIA KabuHer Ha mmmatdpopme LMS Canvas,
nuIeH3nonHble mporpaMMbl MS Office, MS Teams, ESET
Antivirus.

UuraneHeriii 3a1 No4 (B)

KOMIUIEKT y4eOHOii wmebenn Ha 20 pabouumx MecT,
KOMITBIOTEPHl C TOJAKTIOUCHHEM K ceTd «MHTepHeT» U
JIOCTYTIOM B JIEKTPOHHYIO WHPOPMALTMOHHO-
00pa30BaTEIBHYIO Cpely YHUBEPCUTETA

YuTanbHbIN
9JIEKTPOHHBIX PECYPCOB

3411

KOMILIEKT y4eOHOM MeOenu Ha 55 MecT it 00ydaroImuxcs,
50 IK c¢ gmoctynom k HUTC «HMutepHer», 3UOC
YHHBEpPCHUTETA 4epe3 JIMYHBIN kaOmHeT Ha 1ardopme LMS
Canvas, mmueHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

K-107

JIabopaTopus
(dhopmoBaHUsL:

TIPECCOBaHUs u

JIEMOCTpAIlMOHHOE  000pyAOBaHHE,
yueOHas MYJIbTUMEAUMHBIN
TIPOEKIIMOHHBIH, TUAPABINYECKUN
THIpAaBIMUYECKUN  TIpecc ¢
ONITHYECKIX MHKPOCKOIIA, TEeXHHUYECKHE BECHI,
aHaJIUTHUYECKHE Bechl, TBepAoMepsl (mo bpunenmo u
Bukkepcy, naBe MyQenbHBIE me4d, IMKad BBHITSDKHON (2
CeKIuu), O0OpyJOBaHWE I ONpelelNeHus (PU3NIECKUX
TEXHOJIOTHYECKUX CBONCTB MOPOIIKOB

B TOM 4YHCJIE JOCKa
MIPOEKTOP, 9KpaH
npecc PYYHOH,
3JIEKTPONPUBOAOM,  JBa

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

IIp u3ydeHnn 1aHHON AUCUUILTHHBI 00Yy4YarOIUiics TOMKEH 3HaTh UM CAMOCTOSATENBHO U3YUHUTh pa3ienbl (PU3MKH,
KpHCTAIIOTpauy U MaTepHaIOBEICHNS, HEOOXOJUMBIE JUIsl IOHMMaHUsI OCHOBHBIX IPUHIIUIIOB CO3/IaHHUsI COBPEMEHHBIX
MaTEepPUAIOB U METOJOB UX UCCIEOBAHUS.




