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1 Heanb u 3a7a4u NPOXOKAEHUS NPAKTUKH

Lles1bI0 BBIMOHEHUS IPAKTHKY SIBJISETCS] CUCTEMATU3aLMs, PACHIMPEHHUE U 3aKPEIICHNE
npodecCHOHATIBHBIX 3HAaHUH, (POPMUPOBAHKE Y BHIITYCKHUKOB HAaBBIKOB BEJCHUS CAMOCTOSTEILHON
Hay4qHOI paOoTbl, UCCIIEOBAHUS U HIKCIIEPUMEHTUPOBAHMSI, COOp MaTepuaa Jilsl yCIEeUIHOIO Bbl-
MIOJTHEHHUS BBIITYCKHON KBAaMU(UKAMOHHOW paboThl OakanaBpa.

3agayamMu IpOX0XKICHHUS IPAKTUKU SBIISIFOTCSA:

- W3YYUTh TMATEHTHBIC U JIUTEPATypHbIC HICTOYHUKHU MO pa3padaTbiBaeMoOil TeMe C LEIbI0 X
UCIIOJIb30BAaHUS IIPU BBIIIOJHEHUH BBIYCKHONW KBaJM(UKAMOHHOW paboThl, METOMbl HCCIel0Ba-
HUSI U NIPOBEICHUS SKCIIEPUMEHTAIBHBIX paboT, METOAbI aHaIu3a U 00pPabOTKU HKCIEPUMEHTANb-
HBIX JaHHBIX, (U3NYECKUE U MAaTEeMaTHUYECKHE MOJENU MPOLECCOB U SIBJICHUM, OTHOCALIUXCS K HC-
cienyeMoMy oOBbEeKTY, MH(POPMALMOHHBIE TEXHOJIOIMH B HAYYHBIX MCCIIEIOBAHUAX, IPOrPAMMHBIE
OPOAYKTBI, OTHOCSIIMECS K IpodeccuoHalbHON cdepe, TpeOoBaHUS K OPOPMIICHHIO Hay4yHO-
TEXHUYECKOH TOKYMEHTALlUH, MOPSAAOK BHEAPEHUS PE3yIbTaTOB HAYYHBIX MCCIIEAOBAHUM U paspa-
0O0TOK;

- BBINOJIHUTH aHAJIM3, CUCTEMAaTH3alllI0 U 0000IeHNe HayYHO-TEXHUYECKON HH(pOopMaIuu
[0 TEME MCCJIEI0BAaHUM, TEOPETUYECKOE WM SKCIIEPUMEHTAJIbHOE MCCIE0BaHUE B paMKax IIO-
CTaBJICHHBIX 3a/1a4, BKJIIOYasi MaTeMaTUUYECKUH (MIMUTAIL[MOHHBIN) KCIIEPUMEHT, aHalIu3 JOCTOBEp-
HOCTHU TOJYYEHHBIX PE3YyJbTaTOB, CpPaBHEHHE PE3YJbTAaTOB HCCIEAOBAHUSA O0BEKTa pa3pabOTKu ¢
OTEYECTBEHHBIMU U 3apyOeKHBIMHM aHAJOTaMH, AaHaJIM3 HAYYHOHM M NPAKTUUYECKOM 3HAYMMOCTHU
MPOBOAMMBIX UCCJIEI0BAaHUM, a TAKKE TEXHUKO-3KOHOMUYECKON 3 (HEKTUBHOCTH pa3pabOTKU;

- NpUOOpPECcTH HaBBIKU (OPMYIMPOBAHUS LeNel U 3a]jau HAyYHOT'O UCCIIeIOBaHMsl, BbIOOpa
1 000CHOBAaHUS METOAUKHU UCCIIEOBaHMsI, pabOThl C MPUKIAAHBIMU HAyUYHBIMH MaKeTaMHU U PeIaK-
TOPCKUMH MPOTrpaMMaMH, UCIOJIb3yEMbIMU IIPHU MPOBEJCHUN HAY4YHBIX MCCIIENOBAaHUI U pa3zpalo-
TOK, O(OopMIIeHHUSI pe3yJIbTaTOB Hay4YHBIX HCCIIeJOBaHUM (0dopMieHHE OT4ETa, HAlMCaHUE Hayy-
HBIX CTaTel, Te3MCOB JIOKJIAZIOB), pabOThI Ha SKCIIEPHUMEHTAIBHBIX YCTAHOBKAX, MPUOOpax U CTEH-
Jax.

2 Bua, Tun npakTuku, cnocod (npu Hagauvyumn) u popma (dpopmnl) ee npo-
Be/IeHHS

By npakTHKK — TPOU3BOICTBEHHAS MPAKTHKA.

Tun npakTUKK — HAyYHO-HCCIIeIoBaTeNbCcKast padora.

Crnioco6 npoBeieHus MPAKTUKU — CTallMOHAPHAS WJIM BhIE3HAS.

dopma TpoBeNieHNs TPAKTUKH — JAUCKPETHO IO MEPHUOJaM MPOBEICHHS TPAKTUK - MyTEM
YepeOBaHMs B KaJIGHIApPHOM y4eOHOM rpaduke MepruoJoB yU4eOHOTO BPEMEHH JUIsl MPOBEICHUS
NPaKTUK C MIEPUOAaMU y4eOHOTO BPEMEHH JIJISl IPOBEICHHUS TEOPETUICCKHUX 3aHITHH.

3 IlepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB O0YYeHUS] MPH MPOXOKIEHUH
NPAKTHUKH, COOTHECEHHBIX C IJIAHMPYEMbIMHM pe3y/JbTATAMHU OCBOCHUS 00pa3o0-
BaTeJIbHOH NPOrpPaMMbl

[lepeyeHp mIaHUPYEMBIX PE3yIbTaTOB OOYUYEHHUS MPH MPOXOXKIACHUU MPAKTUKH, COOTHECEH-
HBIX C IJIAHUPYEMBIMU pe3yJIbTaTaMu OCBOCHMSI OCHOBHOW MpodeccHOHanIbHONH 00pazoBaTelbHON
nporpamMmMbl (GOpMUPYEMBIMH KOMIETEHIMSIMHM) M MHIUKATOPaMU HX JOCTHXCHHS, YCTAaHOBJICH-
HBIMH B OOIIEH XapaKTepUCTUKE OCHOBHOW MPO(ECCHOHAIBHONW 00pa30BaTEeNbHONW MPOrpamMMBI,
IIPUBEIEH HUXKE.

B pesynbTare npoxoxaeHus MPaKTUKU 00YyYarONIUiCs JOKEH:



3HaTh:

1) npuHIMIBI TTOMCKA, 0TOOpa U 0000IeHus nHpopmarun (koa komrnereHuuu — YK-1, kon
uHaukaropa — YK- 1.1);

2) BUIBI PECYpCOB M OTPAaHMYCHUH IJISI PEIICHHs MPOCKTHBIX 3a/1a4; HEOOXOIUMBIEC IS
OCYIIECTBIICHUS MPOCKTHON JIEATEIHLHOCTH MPABOBBIC HOPMBI M MIPUHIIMITEI IPUHATHS yIIpaBlIeHYC-
CKUX perieHuid (koa kommnetenun — YK-2, xon unaukaropa — YK- 2.1);

3) OCHOBHBIC TICHXOJOTMYCCKUE XapaKTEPUCTUKU U IIPUEMBI COLIHAILHOTO B3aMMO/ICHCTBHS,
OCHOBHBIC MOHATHS U METOJIbI KOH(QIMKTOJIOTHUH; XapaKTEPUCTUKHA U (aKTOphl (HOPMHUPOBAHUS KO-
man (ko kommeTennuu — YK-3, kon unaukaropa — YK- 3.1);

4) OCHOBBI, ITPaBUJIa U 3aKOHOMEPHOCTH YCTHOW M MHCbMEHHOW JEI0BO KOMMYHHKAIIUH;
(yHKIIMOHAJIBHBIE CTHJIM PYCCKOTO U MHOCTPAHHOTO SI3BIKOB (Koa KommeTeHIuu — YK-4, kox uH-
nukatopa — YK- 4.1);

5) ocHOBHBIE MPUHIHUIIEI 3()(PEKTUBHOTO yrpaBieHHS COOCTBEHHBIM BPEMEHEM; OCHOBHBIC
MpUEeMBbl CaMOKOHTPOJISA, CAMOPA3BUTHUS M CaMOOOpa3OBaHUs Ha MPOTSKEHHH BCEH XKU3HHU (KOX
kommereHimn — YK-6, kon unaukaropa — YK- 6.1);

6) OCHOBHBIC XapaKTEPUCTHKKU TOHKOH CTPYKTYpbl MarepuayioB (koa kommnereHimu — [1K-1,
kox unaukaropa — [1K- 1.1);

7) 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHMs CILUIABOB M METObI YIIPABJICHUS CTPYKTYPOU U
cBoiicTBamMH MaTepuayioB (koa komnerenimu — [1K-2, kox unaukaropa — [TK- 2.1);

8) THIbl W MapKu MaTepUalioB, WX KiIacCH(DUKAIIMK, METOABI IMOJyUYEHHS U 00pabOTKH,
MPUHIUIIEI CTPYKTYPOOOpa3oBaHus u (OpMHUPOBaHUS CBOMCTB (ko kommereHnuu — [1K-3, kox uH-
nukatopa — [1K- 3.1);

9) ¢usudeckue mpoIEecChl U CTPYKTYPHBIC TPEBPAIICHUS, POTEKAIOIINE B MaTepHaiaX mpH
X 00paboTKe M MOAU(HUKAIINU; METOJIBI U CPEJICTBA U3MEPCHHS (PU3NUECKUX M MEXaHUYECKUX Be-
vyl (ko komnereHiuu — [1K-4, kox naaukaropa — [1K- 4.1);

10) cucTemMy mpaBa MHTEIUIEKTYaIbHOW COOCTBEHHOCTH, CYIIHOCTh CYOBEKTHBHBIX aBTOP-
CKUX TIPaB B TATEHTHOM M aBTOPCKOM TIpaBe, a TAaKXKe MEXIyHAPOTHO-TIPABOBbIE MEXaHU3MBI OXpa-
HBbI aBTOPOB MIPOU3BEIEHU 1 TaTeHTooOmanareneit (kox kommnereniuu — [1K-5, ko nHaukaropa —
IIK- 5.1);

11) teopuio (PU3NKO-XMMHUUECKUX M (DA30BBIX MPOILECCOB MPOUCXOSIIUX TPU OCHOBHBIX
BUJIaX TEPMUYECKONW M XMMHKO-TEPMHUYECKON 0OpabOTKM YEpHBIX M I[BETHBIX METAJIOB, a TaKKe
CIOCOOBI WX peaju3allii B YCIOBUSX MAITUHOCTPOUTEIBHOTO WIIH METALIYPTHYECKOTO MPOHU3BOI-
ctBa (kox kommnereHiuu — [1K-6, xox uanukaropa — [1K- 6.1);

12) OCHOBHBIE BHBI TEXHOJOTHYECKUX MPOIECCOB MOJYUYCHHS U 00pabOTKH MaTepHasioB,
KpuTepuu BbIOOpa 3(h(PEKTUBHOTO, SKOJOTHUECKH M TEXHHUECKH 0€30MacHOr0 MPOU3BOJACTBA (KO
xkomrereHimu — [1K-7, xox uanukaropa — [1K- 7.1);

13) moaxo/pl U KOJIMYECTBEHHBIC KPUTEPHH BHIOOpPA MATEPHAJIOB M CIIOCOOBI YIIPOYHECHHUS
U3JIeNUil pa3inyHoro HasHaueHus (ko komrereHnun — [MK-9, kox unaukatopa — [1K- 9.1);

14) ¢usnyecKkre OCHOBBI MPOILECCOB BO3JACHCTBUSA HA MOBEPXHOCTH A€Talel MaIlWH U WH-
ctpymenToB (kon kommereHuu — [1K-10, kox naaukaropa — [1K- 10.1).

YMmeTh:

1) KpUTHYECKH aHATU3UPOBATh M CHHTE3UPOBATH WHGOPMAIIUIO JIJISl PEUICHUS TOCTaBIICH-
HbIX 33139 (koa kommereHnnu — YK-1, kox naaukaropa — YK- 1.2);

2) onpeensaTh ONTUMAbHBIC BapUaHThl PEIICHUI JUIS JOCTHIXKCHHS MOCTABJICHHOW IICIH,
YUUTBIBasSE UMEIOIINECS PECYPChI, OTPaHUYCHUS U JCHCTBYIOIINE MPABOBbIC HOPMBI, B TOM YHCIIC
TpeOOBaHUS AHTHKOPPYIIITHOHHOTO 3aKOHOIAaTeIbCTBA (KO KoMmIeTeHITnH — YK-2, ko mHAnKaropa
— VK- 2.2);



3) UCMOIB30BaTh PA3IUYHBIC CTHIIM COMUAIBHOTO B3aUMOACHCTBUS U 3(pPEeKTUBHBIC cTpaTe-
MU B KOMaHIHO# pabore (ko kommerennuu — YK-3, kox unaukaropa — YK- 3.2);

4) co3maBaTh BBICKA3bIBAHHS PA3IMYHON KAHPOBOM CIEIU(PHUKUA B COOTBETCTBHH C KOMMY-
HUKAaTUBHBIM HaMEPEHUEM B YCTHOM M MUCHhMEHHOW (hOopMax Ha PyCCKOM U MHOCTPAHHOM SI3BIKAX
(xox komneTeniuu — YK-4, kox nnaukaropa — YK- 4.2);

5) 3 PEeKTUBHO TUIAHUPOBATh U KOHTPOJIUPOBATH COOCTBEHHOE BPEMsI; MPOSBISTH CIOCO0-
HOCTh K CAMOPa3BUTHUIO M caMoo0yueHuo (ko1 komnereHnuu — YK-6, kox nanukaropa — YK- 6.2);

6) cucreMaTH3MpPOBATh U AHAIM3MPOBATH WH(POPMAIIMIO O COBPEMEHHBIX MPOIECCaX OIpe-
JIEJICHUS TTApaMETPOB aTOMHO-KPUCTAIUTMYECKOTO CTPOCHHUSI MaTeprasioB (koa komnerenmuu — [1K-
1, ko uaaukaTtopa — [1K- 1.2);

7) WCIOJB30BaTh AMarpamMMbl (a3oBOr0 PaBHOBECHS JUIS OIMPEICIICHUS CTPYKTYPHOI'O CO-
CTOsIHUS cI1aBoB (ko koMieTeHuuu — [1K-2, ko unaukaropa — [1K- 2.2);

8) cucreMaTH3MpPOBATh U AHAJIM3HPOBATH HAYYHO-TEXHHUYCCKYIO MH(OPMAIMIO U PE3yJIbTa-
ThI UCCIICOBAHUN O TUTNAX M MapKaX MaTepHalioB, X CTPYKTYpEe M CBOMCTBAX ISl PEUICHUS TO-
CTaBIICHHBIX 3a7a4 (ko1 kommeTenuuu — [1K-3, kox unaukaropa — [1K- 3.2);

9) ycraHaBAMBAaTH CBS3b MEXKIY IapaMeTpamMH CTPYKTYpbl W (QU3HYCCKUMH U
MEXaHWYECKUMH CBOMCTBAMHU MATEPUAJIOB IIPH PA3TMYHBIX BUJAX UCIIBITAHUHA (KOJI KOMIICTCHITUN —
ITK-4, xon unaukatopa — [1K- 4.2);

10) cBOOOIHO MPUMEHSATH OCHOBOIIOJIATAIOIINE OHATHS, TEPMHHBI U KaTETOPUH IIpaBa WH-
TEJJICKTYyaIbHOM coOcTBeHHOCTH (K01 KomreTeHuu — [1K-5, kox unaukatopa — [1K- 5.2);

11) ucrnonp30BaTh OCHOBHBIC 3aKOHBI TEPMOIAMHAMHUKH, KUHETHKH W TEILIONEPEaaud IpU
Ha3HAUYEHUH PEKUMOB M 00OpYIOBAaHHUS ISl TEPMUUECKON 0OpabOTKH BBIOPAaHHOTO MarepHaia C
LEIbI0 TPUIAHUS €My HEOOXOIUMOW CTPYKTYpPBI, (PU3HKO-MEXaHHMUYECKHUX W DKCIUTYyaTallMOHHBIX
cBoiicTB (ko kommneTenuu — [1K-6, koa unaukaropa — [1K- 6.2);

12) ucrnonp30BaTh Ha MPOM3BOJCTBE 3HAHUSA O TPAJUIMOHHBIX M HOBBIX TEXHOJOIHMYCCKUX
nporieccax u onepanusx (ko kommerennun — [1K-7, kox unmukaropa — [1K- 7.2);

13) ucrnonap30BaTh METOAMKH BHIOOpPA MaTepuaia U ONTHMHU3UPOBATh CIIOCOOBI YIPOUYHSIO-
el 00paboTKu 7Sl ONMydeHus: TpeOyeMOoro KOMITJIEKCA CBOIMCTB M YNPaBICHHUS Ka4€CTBOM IPO-
JTYKITUM Ha OCHOBE aHaJIM3a YCJIIOBUU 3KCIUTyaTauu u3ennid (kox kommerennuu — [1K-9, xox wH-
nukatopa — [1K- 9.2);

14) BbIOMpaTh CIIOCOOBI TTOBEPXHOCTHBIX 00pabOTOK st obecnedeH s PyHKIIMOHATbHBIX U
3alIUTHBIX CBOMCTB M3nenui (ko kommneTennuu — [1K-10, kox uanukaropa — [1K- 10.2).

Baagern:

1) MeTogamMu KPUTHUYECKOTO aHAJIM3a U CHCTEMHOTO TIOJIX0/[a JUTSl PEIICHHUS TIOCTaBICHHBIX
3agad (kon komrereHnuu — YK-1, koq uaaukatopa — YK- 1.3);

2) MeToIuKaMH pa3pabOTKH IEJU K 3a7ad MPOEKTa; METOJAaMHU OICHKH MOTPEOHOCTH B pe-
cypcax; HaBbIKaMU pabOTHI ¢ HOPMATHUBHO-TIPABOBOM JOKYMEHTaluel (koj kommnereHuun — YK-2,
ko1 uHankaropa — YK- 2.3);

3) HaBBIKAMHU COIMATIBHOTO B3aUMOJICHCTBUS U OPTaHU3aIlUN KOMaHIHON paboThI (KO KOM-
nereniun — YK-3, kox naaukaropa — YK- 3.3);

4) HaBBIKAMU MEXIUYHOCTHOTO JEIIOBOTO OOIIEHUS Ha PYCCKOM W MHOCTPAHHOM SI3bIKaX
(xox kommeTeniuu — YK-4, kox unaukaropa — YK- 4.3);

5) MeTogamu yrpaBJieHHs] COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHSIMHU MPUOOPETEHUsT YMEHUN
Y HAaBBIKOB;, METOJMKAMH CAMOPA3BUTHUS M CaMOOOpa30BaHUS B TCUCHUE BCEH JKM3HM (KOJ KOMIIC-
teHimu — YK-6, kon uaaukaropa — YK-6.3);

6) HaBbIKAMH  BBIABJCHHS  3aKOHOMEDHOCTEH  BJMSHHS  I[apaMeTpPOB  aTOMHO-
KPUCTAJUTUYECKON CTPYKTYPhI M CYOCTPYKTYpBI MaTEPUAIOB HA CBOWCTBA MaTEPHAIIOB (KOJ KOMIIE-
teHimu — [1K-1, kox unnukaropa — [1K- 1.3);

7) MeToAaMHu MPOBEACHUS MaKpO- U MHKPOCTPYKTYPHBIX HCCIICOBAHUN MaTepHaioB (KO
xommetenin — [1K-2, kox uaaukaropa — [1K- 2.3);



8) MeTonosorueli pa3pabOTKU W MCIOJIB30BAHUSA PAa3HBIX KJIACCOB MATEPHUAJIOB U HOBBIX
TEXHHUYECKHX pemieHni (koa komnereHnuu — [1K-3, kox unankaropa — [TK- 3.3);

9) crocobamu 1ehOpMAIIMOHHOTO BO3/ICHCTBUS Ha MaTepUal U HABBIKAMH  OIPEICIICHUS
bu3NYECKUX U MEXaHUYECKUX CBOMCTB MaTepuainoB (kox komrereHmn — [1K-4, kox nuaaukaropa —
[K- 4.3);

10) meTomamu BbIOOpa aJIEKBAaTHOTO CIIOCO0A 3alIMThl CYObEKTUBHBIX aBTOPCKUX M IMATCHT-
HBIX TPaB, a TAK)KE€ HABBIKAMHU IMATEHTHOT'O TIOWCKAa B OOJIACTH MATEPHUAJIOBEICHUS W TEXHOJOTHU
matepuaiioB (kox kommereHiuu — [1K-5, kon uanukaropa — I[1K- 5.3);

11) HaBBIKAMU: OLICHUBAHKSI CTPYKTYpPbI U CBOWCTB TEPMOOOPAOOTAHHBIX CTAJICH U CIUIABOB,
BbIOOpA BHJIA, PEKUMOB U 000PY0BaHUS sl TepMUUecKor 00paboTku (koa kommereHimu — [1K-6,
kox unaukaropa — [1K- 6.3);

12) HaBbIKaMH BbIOOpA TEXHOJOTHYECKUX MPOIIECCOB MOMYUYCHHS U 00pabOTKH MaTepHajioB
JUTS U3roToBiacHus u3aenuil (koa kommnereniuu — [1K-7, xox unaukaropa — [1K- 7.3);

13) coBpeMEHHBIMH TEXHOJIOTHUSIMH BBIOOPAa MATEPUAJIOB M CIIOCOOOB YIPOYHECHHUS IS Jic-
TaJe MAITUH ¥ MHCTPYMEHTOB C UCTIOJIb30BAaHUEM KOMIUICKCHBIX KPUTEPHEB OLICHKH 3P PeKTUBHO-
CTH IPUMEHSEMbIX pemeHuit (ko kommeTenuuu — [1K-9, kon unaukaropa — [1K- 9.3);

14) meTomosioruel pa3paboOTKH CIIOCOOOB M TEXHOJIOTHIA BO3JICHCTBUI Ha OBEPXHOCThH H3-
nenuii anst opMupoBaHusi TpedyeMoro Komruiekca cBoicTB (ko kommereHun — [1K-10, xox un-
nukaropa — [1K- 10.3).

[TonHbIe HAMMEHOBAHMS KOMIETEHIIMN TIPEACTABIICHBI B OOIIEH XapaKTepUCTUKE OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENbHON MPOTPAMMBI.

4 MecTO NPAKTHKH B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

[TpakTrka OTHOCHTCS K YaCTH OCHOBHOM HpodeccHoHaIbHOW 00pa3oBaTeIbHON Mporpam-
MBI, QOpMHUpYEMOH y4acCTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.
[IpakTrka mpoBoIUTCS B 8 cemecTpe.

5 O0beM NPAKTHKM B 3a4Ye€THBIX €IUHHMIAX M €€ MPOA0JIKUTEIbHOCTh B
HeJeJIX JJH00 B aKaJeMHYeCKHUX Yacax
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Yenosubie cokparienus: /I3 — muddepeHnupoBaHHbIi 3ader (3aueT ¢ omenkoit); AT —
MPaKTHKA MMPOBOAUTCSA JUCKPETHO MO MEpUOaM MPOBEACHUS MPAKTHK - MMyTeM YepeJOBaHUS B Ka-
JCHIapHOM Y4eOHOM Tpadrke TepHUOIOB YIeOHOTO BPEMEHH IS MIPOBEICHUS MPAKTUK C ITepHoa-
MU y4eOHOTO BPEMEHH JJISl MPOBEIACHHS TEOPETHUECKHUX 3aHATUN, MPOAOKUTEIBHOCTD MPAKTUKU
HCYHCIISIETCS TOJIBKO B aKaJICMHUYECKUX Yacax.

K nabpIM opmam 00pa3oBaTenbHON NESITETFHOCTH MPH MPOXOKIACHUH MPAKTUKH OTHOCSITCS:
— O3HAKOMJIEHHUE C TEXHUKOH 0e30MacHOCTH;



— BBIITOJIHECHUEC 06y‘-IaIOHII/IMC$[ WHAWBHUAYAJIbHOI'O 3aaHus 104 PYKOBOACTBOM PYKOBOIUTC-

JIs IPAKTUKH OT Kadenpsl,

— CocTaBlIeHHE 00Yy4aroIMUMCs OTYETA 110 IPAKTHKE.

6 CTpykTypa M cojep:kaHNe NMPAKTUKH

O6yqafou1neC51 B ICPUOJ NPOXOKACHUA MMPAKTUKU BbBINOJHAKT MHAWBUAYAJIBHBIC 3a/IlaHUA,

IPEyCMOTPEHHbIE MPOrpPaMMOM IMPAKTUKU, COOJIIOAIOT MpaBUia BHYTPEHHEIO paclopsjka Ka-
denpsl, cobaroaa0T TpeOOBaHMUs OXpaHbl TPyJa U MOXKapHOUH 0€30MacCHOCTH.

[IpakTuka npoBoauTcs Ha 6a3e kadeapsl.
ConepxaHue U CTPYKTypy IPaKTHKH:
1. CocraBineHre MHAMBHUYyAJIbHOTO IJIaHA MPOXOKIEHUS MPAKTUKU COBMECTHO C HAayYHBIM

PYKOBOJUTCIICM. ITocTanoBKka 1eneit u 3agau HAay4YHOT'O UCCJICAOBAHUA.

2. IToAroToBKa K NpOBEACHUIO HAYYHOT'O UCCIICIOBAHMS.

2.1. 3ydeHnue MeTOI0B UCCIICAOBAHUS U IPOBEICHUS SKCIIEPUMEHTAIBHBIX paloT.

2.2. VI3yuenune mpaBuil KCIUTyaTallMHA UCCIIEI0BATEIHLCKOTO 000Dy I0BaHHUS.

2.3. V3ydenue MeTO0B aHaAJIM3a U 00pabOTKH SKCIIEPUMEHTAIbHbBIX JAHHBIX.

2.4. Nzydyenne Qpu3nuecKnX U MaTeMaTHIECKUX MOJIEICH MPOIECCOB U SIBICHUN, OTHO-
CAIUXCS K UCCIIETyeMOMY OOBEKTY.

2.5. 3HaKoMCTBO € HMH(OPMAIMOHHBIMU TEXHOJIOTMSIMM B HAy4YHBIX MCCIIEJIOBaHUSX,
IPOTrPaMMHBIMU IIPOAYKTaMH, OTHOCALIMMHUCS K IpodeccnoHanibHoil chepe.

2.6. 3HaKOMCTBO ¢ TpeOOBaHMSIMH K O(OPMIICHUIO HAYyYHO-TEXHUYECKON NOKYMEHTa-
LIUH; TOPSAKOM BHEAPEHUS PE3YIbTaTOB HAYYHBIX UCCIIEIOBAHUM U pa3paboToK.
3. IIpoBeneHmne s3KCIEpUMEHTAIBHOTO UCCIIEA0BAHNUS.

3.1. IlpousBoautcst 0TOOpP HEOOXOUMBIX MaTEpPHAIIOB.

3.2. PaboTa ¢ HEOOXOAMMBIM TEXHOJIOTHUYECKHM OOOpY/IOBaHHMEM M IKCIEPUMEHTANb-
HBIMH yCTaHOBKaMH.

3.3. Pa3paboTtka Mozenn aHalln3a SKCIIEPUMEHTAIbHBIX TaHHBIX.

3.4. HenocpencTBeHHOE NPOBEAEHUE IKCIIEPUMEHTAIBHOTO UCCIIEA0BAHNU.
4. O6paboTka 1 aHAIHU3 MOJTYUYEHHBIX PE3yJIbTATOB.

4.1. Cratuctudeckas 00pab0TKa MOMYyYEHHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX.

4.2. AHanu3 n mpoBepKa JOCTOBEPHOCTH MOIYUYEHHBIX JTaHHBIX.

4.3. IIpoBepka aIeKBaTHOCTH MaTeMaTUYECKONW MOJIEIIH.

4.4. O6CyxIeHre TTOTYYEHHBIX PE3yIhTaTOB.

4.5. CpaBHeHHE pe3yJIbTaTOB pabOTHI C aHAJIOTUYHBIMU UCCIIEOBAaHUSIMHU, ONTMCAaHHBIMH
B JIUTEPATYPHBIX UCTOYHHKAX.
5. OdopmieHne oTyeTa o HAyYHO-HCCIIE0BATENbCKOM padoTe.
6. Cnaua mudpepeHIMpoBaHHOTO 3aUeTa M0 HayYHO-MCCIIeI0BATEILCKON padoTe.

JTtansl (MepuoAbl) NPOBeAeHUS NPAKTHKH

Jransl (Mepuoabl)

Ne | mpoBeaeHus nMpak- Buabi pador
THKHU

. |[IpoBeneHne opraHu3aiOHHOTO coOpaHus. THCTpYKTax M0 TEXHUKE

1 | OpranuzanuoHHBIN POBEA p 1 p by
6e3onacHocTH. PazpaboTka HHAMBUIYATLHOTO 3a/IaHMSI.

2 OcHoBHOM BrlnonHeHne MTHAVMBUAYAJIBHOIO 3a1aHMUSL.

. |CocTtaBneHue oTuéra Mo NMpPaKkTHKE. 3allIUTa OTYETA 110 TPAKTUKE
3 | 3aKIOYUTENbHBIH

(muddepeHpOBaHHBIN 3a4eT).

IIpumepbl HHAUBUAYAJBHBIX 32 IaHUH



3aganue 1. Onucarb 00BEKTHl MATEHTHOI'O MpaBa (M300peTeHue, Moje3Hass MOElb, Mpo-
MBILUICHHBIN 00paserr).

3ananme 2. BriOpath MaTepuanbl sl peIICHHs 3a7a4 UCCIISIOBAHUS.

3aganue 3. [[puMeHUTh TaKeThl MPUKIAJAHBIX MPOTPAMM JJIsl IPOBEACHUS CTATUCTHUYECKOU
00paboTKHU Pe3yJIbTATOB B XO/I€ PEIICHUS TOCTABICHHBIX 3a]1a4.

3aganue 4. V3yunTh BIMsSHUE HaIpaBJIICHUs BHEIIHETO HAMArHUYMBAIOILIEIO IOJI HA W3-
MEHEHHE pa3Mepa oopasia.

3aganue S. V3yunTh KUHETUKY paclaja ayCTEHUTA.

3aganue 6. M3yunts BnusiHuE 1€(PEKTOB KPUCTAJUIMYECKOMN PEHIETKH Ha YJEIbHOE AIIEKTPO-
CONPOTUBIICHUE CILJIaBa.

3aganue 7. BoiOpaTh MeTO U3MEPEHUS MAJIbIX U3MEHEHU 3J1€KTPOCONPOTUBIICHUS.

3ananme 8. M3yunTh BIUSHHE MEJIKOAMCIEPCHBIX YACTHIl BTOPOH (has3bl Ha yJIEIbHOE 3JICK-
TPOCONPOTHUBIICHUE.

3ananme 9. V3yunts 3¢ppekThl, Ha KOTOPHIX OCHOBAHO ACHCTBUE TEpMONap.

3aganue 10. Onucate npuOOPHI AJIs U3MEPEHUS U3MEHEHUH JIMHEWHBIX pa3MepoB 00pa3lioB
IIPYU UX HAarpeBe UJIU OXJIAXACHH.

3aganue 11. OxapakTepu3oBaTh BIUSHUE CTPYKTYPHBIX U ()a30BbIX MIPEBPALLEHUI B MeTal-
Jax U CIUIaBaX Ha TEPMHUUYECKOE pPaCLIMpPEHUE.

3aganue 12. Onucarh NPUYMHBI TEIUIOBOTO PACUIMPEHUS METAJIJIOB U CIUIABOB.

3ananme 13. OGocHOBaTh MpUMEHEHHE AUIATOMETpOB i u3mepenus: TKJIP.

3ananue 14. [IpoBecTu TepMUUecKUil aHaIM3.

3aganue 15. PaccMOTpeTh HCNONBb30BaHUE XapaKTEPUCTHK MATHUTHBIX CBOMCTB Ul IIO-
CTPOEHHUS JINHUU OTPAaHUYEHHON PACTBOPUMOCTH HA JUArpaMMe COCTOSIHHUSL.

3aganue 16. Onucarb aaropuT™ NOCTPOEHUS 3aBUCUMOCTEN MPU TEPMUYECKOM AHAJIU3E.

3apanme 17. PazccmoTpeTs 0071aCTH UCITOJIB30BAHUS KAJIOPUMETPHUUECKOTO aHAIHM3a.

3ananme 18. Onucath 1uppakIMOHHBIE METO/IbI UCCIEI0OBaHU aTOMHOM CTPYKTYpbI Bellle-
CTBa.

3aganue 19. PaccmoTpeTs pa3inuune B perUCTpallii PEHTTEHOTPpaMM U AU(paKkTorpaMm.

3apanme 20. Onucath NPUHIKIT TOA00pA MaTeprasa MOrJIoIaIero (GpuibTpa.

3aganue 21. PackpbITh 007aCTH UCIIOIB30BAHMUS CIIEKTPOB MOTJIAIIECHHUS.

3apanme 22. PaccMoTpets o0nactu npuMmeHeHus: metona ebdas- lleppepa.

3apanne 23. V3yuuTh crocoObl peructparui TudpakiMOHHONW KapTHHBI C TTOMOIIBIO JTH-
dpakTomeTpa.

3aganue 24. PackpbITh CYIIHOCTh METOA DKCTPAIOIISALNY MIPH ONPEAECTCHUHN IEpUoIa KpH-
CTaJUIMYECKOU PELIETKHU.

7 ®@opMbI 0TYETHOCTH MO MPAKTHKE

[IpomexyTouHas aTrectanus 0OydYarOmIErocs MO MPaKTHKE MpoBoauTCs B Gopme nudde-
PEHIIMPOBAHHOTO 3a4eTa (3a4eTa ¢ OIEHKOW), B X0e KOTOPOTO OCYIIECTBISIETCS 3allluTa 00yJaro-
mMMcsl oT4eTa mo npaktuke. [llkana cOOTBETCTBHUS OLIEHOK B CTOOAIIBHOM M aKaJIeMUYECKOU CU-
CTeMaxX OIICHUBAHHS PE3yJIbTATOB OOYUYCHUS P MPOXO0XKICHUHN TPAKTHKH MPECTABIICHA HIDKE.

CucremMa olleHNBaHUSA
Ouenkn
pe3yJbTATOB 00yYeHU s
CrobamipHas cUcTEMa OIEHUBAHUS 0-39 40 - 60 61 - 80 81 -100
AxageMudeckas CUCTEMAa OLCHUBAHUS Heynosne- | Ynosnerso-
o Xopo1o OtinyHO
(muddbepeHIMpOBaHHBIN 3a4€T) TBOPUTENHHO | PHUTEIHHO

TpeGoBanus K 0TYETY 110 NPAKTHKE
OTt4er 1o MpaKTHKE COCTABJISIETCSI B COOTBETCTBUU C €€ MNporpaMMmoi. Onucanue JOJIKHO
OBITH CXKATBIM, SICHBIM M COMPOBOXK/IATHCSI HEOOXOJUMBIMH LIU(PPOBBIMU TaHHBIMU. UepTeku, 3CKH-



3bl, TPaUKU M CXEMBI JIOJDKHBI OBITH BBITIOJHEHBI YETKO U SICHO. OTYET NIOJDKEH OBITh HaIHMCaH
rPaMOTHO U O(QOPMIIEH B COOTBETCTBUU C TpeOOBaHHUSIMH O(OPMIECHUS OTUYETOB O HAYYHO-
UCCIIeTOBATENbCKUX paboTax. CTpaHUIBl OTYETA, YEPTEXKHU, CXEMbI, PUCYHKH JTOJDKHBI OBITH IPO-
HyMepoBaHbl. B KOHIIe OT4eTa JaeTcs CIUCOK MCTIOIb30BaHHON JIUTEPATYPHI.

OT4eT Mo Hay4YHO-UCCIEA0BATEIBCKON paboTe TOJKEH BKIIOYATh CJICIYIONINE AIIEMEHTHI:

® TUTYJIbHBIN JIUCT;

® YYETHYIO KapTOUKYy;

e BBeJICHUE (XapaKTepucTuKa Kadeapbl, HayuyHble HANpPaBICHUS TAHHOTO MOJAPa3CIICHuUs,

AKTyaJIbHOCTh TEMbI HHIUBUYaTbHOTO 3a/1aHNs);

® [IC)b M 33791 UCCIICIOBAHUS;
JUTEPATYPHBIA 0030p (OTYETHI, CTAThHM, HHCTPYKIIMH WM aHATUTHISCKHUA 0030p 10 TeMe
HCCIICIOBaHUA);
MaTepuaibl U METOAbI UCCIEAOBAHUS (OMIMOHATIBHO);
PE3yNIbTATHI HCCIIEIOBAHUHN U UX O0CYKICHHE,
3aKJIFOUYEHUE U BBIBOJIBI,
CITUCOK JIUTEPATYPHI,
MPUIIOKEHHE (OMIIMOHAIBHO).

8 q)OHIl OLCHOYHBLIX CPEACTB IJIA IMPOBCACHUA HpOMe)KyTO‘IHOﬁ aTrrecra-
I oﬁyqammuxm M0 MPpAaKTHUKE

Huxe npuBeneH nepedyeHb KOHTPOJIBHBIX BOIIPOCOB U (WJIN) 3a/laHUi, KOTOPbIE MOTYT OBIThH
IpEeUIOKEHbl 00y4YaroleMycsl B paMKaxX 3allMThl OT4eTa Mo mpakTuke. OHM MO3BONIAIOT OLEHUTH
JOCTHKEHHE 00yJaroMcs IJIaHUPYEMBIX pe3yIbTaToB 00yUeHusl, yKa3aHHBIX B pasjene 3.

IlepeyeHb KOHTPOJILHBIX BONPOCOB M (MJIM) 3aJaHU I

1. Yro sBisieTcst KpUTEpHUEM pPaBHOBECHUS JIHO00N M30JIMPOBAHHONM CHCTEMBI? (KOl KOMIIETEH-
un — YK-2, xoibl HHAMKATOpOB AocTH)ReHus komreteHnnn — YK-2.1, YK-2.2, YK-2.3).

2. Eciiu crcteMa MOYKET HaXOJIUThCS B HEKOTOPBIX COCTOSHUSX, TO KOTOPOE W3 MOCIEIHIX
MOKET OBbITh ycTONuMBBIM? (K01 KoMIeTeHIIMu — YK-2, KoJapl MHAUKATOPOB JOCTHIKEHHS KOMIIE-
termmn — YK-2.1, VK-2.2, VK-2.3).

3. B xakoMm cinyuae Bo3MOKHO (ha30Boe TpeBpalieHue B cucreme? (koa koMmmereHmn — Y K-
1, KO/IbI MHAMKATOPOB JAOCTIKeHHs kommeTennuu — YK-1.1, YK-1.2, YK-1.3).

4. 3aueM HYyKHBI MOJIeNI 00BEKTOB (COOBITHI, TPOLIECCOB, cUCTEM)? (KO KOMIETEHIIMH —
VYK-3, Ko/1bl HHAUKATOPOB AOCTIKeHHs komieTeHnun — YK-3.1, YK-3.2, YK-3.3).

5. UMuTHpOBaHKE MPEIIOIAaraeT, 9TO CYTh SBICHHUS TTOCTHTACTCA . ... (KOJ KOMITETCHITNH —
YK-4, Ko/ibl UHAUKATOPOB AOCTIOKeHHs koMieTeHnn — YK-4.1, YK-4.2, YK-4.3).

6. Uto BRICTYyMaeT B KayecTBE 00beKTa MoIeTupoBanus? (koa kommneTeHun — Y K-6, Kombl
UHIUKATOPOB JOCTIXeHUs KommereHimn — YK-6.1, YK-6.2, VK-6.3).

7. COBOKYIMHOCTb OOBEKTOB, 00BETMHEHHBIX HEKOTOPOH (HOPMOI PETYIIIPHOTO B3aMMO/IEH-
CTBUS WIH B3aIMO3aBUCHUMOCTH, ISl BBITTOJIHEHUS 3aJaHHOW (DYHKIIMU HA3BIBAOT ... (KO KOMIIe-
termnuu — [TK-1, Koxbl HHAMKATOPOB AOCTIKeHHU KomneTenuu — [1K-1.1, TIK-1.2, TIK-1.3).

8. UeM orpaHMUYMBAIOT Pa30MECHUE CUCTEMBI HA COCTABJISIFOIINE €€ YaCTH MIPH MTPOBEICHUN
MoenupoBaHus? (kox kommnereHuu — [1K-2, kofapl MHAMKATOPOB AOCTHXKEHUs KoMrieTeHuu — [1K-
2.1, TIK-2.2, TIK-2.3)

9. Yto o3HayaeT B MOACIMPOBAHNUN TIOHATHE «UepHBIN AmMK»? (kox kommereHuuu — [1K-2,
KOJIbI MHMKATOPOB A0CTHKeHUs komreTeHmuu — [TK-2.1, TTK-2.2, TIK-2.3)

10.M0>kHO JTi CYUTATh BBIXOAHYIO (DYHKIHUIO TApaMEeTPOM ONTUMH3AIHH? (KO KOMIIETECH-
un — [1K-3, koap! vHAMKaTOpOB HocTrkeHus komrereHnun — [MK-3.1, TTK-3.2, TTK-3.3)



11. ®usndeckoe COCTOSHUE, B KOTOPOM IMOJUMEP CTIOCOOEH K OOIBIIMM (COTHH MPOIEHTOB)
00paTuMbIM AedopMaIHsiM, HA3bIBACTCS:

1. CtexnooOpa3HbIM;

2. BsazkoTekyunm;

3. BBICOKODIaCTHYCCKUM;

4. Kpucramnuyeckum (kox komrereHuu — [1K-3, koapl HHAMKATOPOB JOCTUKEHUS KOMIIE-
termmu — [1K-3.1, TTK-3.2, T1K-3.3).

12. KakoB OCHOBHO¥ MEXaHW3M YIPOYHEHUS B AUCIIEPCHO-YNPOYHEHHBIX KM?
. IOBBIIICHUE TJIOTHOCTH JUCIIOKAIIUT;
. U3MEJIbYCHHE 3EPHA;
. 00pa3oBaHue TBEPBIX PACTBOPOB BHEAPEHUS;
. 00pa3oBaHUE YaCTHII, CIY>KAIIUX MPETATCTBUAMH MIPHU MTEPEME IEHUH JTUCTOKAIUH;

5. co3aHue TeTepOreHHON CTPYKTYpHI ¢ JedhopmMupyeMbiMu dazaMu (Ko KOMIIETEHIIUH —
[1K-4, xombl MHAMKATOPOB AocTHKeHuUs komieTeHmmu — [1K-4.1, T1K-4.2, T1K-4.3).

13. B xakux mpenpenax u3MEHSIETCs 0ObeMHas 10JIs1 BOJIOKHA B BOJIOKHUCTBIX KM?
.or0mo 1;
.ot 0 10 0,8;
.ot 0 a0 VKp;
. 0T Vip 110 1;

5. ot Vip 10 0,8 (kox komneteHuu — [1K-4, kompl HHAMKATOPOB JOCTUKEHUS KOMIIE-
ternun — [1K-4.1, T1K-4.2, TIK-4.3).

14. Kak Ha3bpIBaeTCs MPOLIECC YMEHBIIIECHUSI HAYAJIbHOTO pa3Mepa 4acTUll MaTepuaia ImyTeM
pa3pylLICHUs UX MO IEUCTBUEM BHEIIHUX YCUIIANA?

1. cueruienue;
. I3MEJIbUCHHE;
. CIICKaHHE;
. KpUCTaJLTU3aIINs,
. mpocenBanue (kox komneTeHIu — [1K-5, koAbl HHAMKATOPOB JOCTHXKEHHS] KOMITETEHITUN
—TIK-5.1, TIK-5.2, TIK-5.3).

15. BysnkaHu3aTOpbl BBOASAT C COCTAB PE3UH AJIA ...

1. obneryeHus mporecca nepepadboTKH PE3HHOBOW CMECH;

2. 3aMeJJIeHHs TIpoliecca CTapeHust;

3. popMupoBaHUS CETYATOU CTPYKTYPHI;

4. MIOBBIIICHUS SJTACTUIHOCTH U MOPO30CTOMKOCTH (Ko kKommereHiuu — [1K-5, xoxpl uaam-
KaTopoB JocTkeHus kommnerenun — [1K-5.1, ITIK-5.2, TTIK-5.3).

16. CnekaemocTh — 3TO...

1. ciocoGHOCTH MOPOIIKA 3aMOIHATH (HhOpMY;

2. IPOYHOCThH CIEIJICHUS YaCTHUIl B PE3yJIbTaTe TEPMHUUECKON 00paOOTKHU MPECCOBAHHBIX 3a-
TOTOBOK;

3. CIOCOOHOCTH TOPOIIIKA YIJIOTHIATHCS MO JCHCTBUEM BHEITHEH HArpy3Kd (KOI KOMITETEH-
un — [1K-10, komel naAMKaTOpOB NocTkKeHus kommneteniuu — [1K-10.1, TTK-10.2, 1T1K-10.3).

17. Kakass W3 TepeunucIeHHBIX KOMMO3UIMKA HE OTHOCHUTCS K JIHUCIEPCHO-YNPOYHECHHBIM
KOMITO3UIIMOHHBIM MaTepuanam?

1. A1-A120s3;

2. cnnaB Ha ocHoBe A1-A1203;

3. Ni-HfO2;

4. nommapupHas cmomna-60p;

5. crmaB Ha ocHoBe Ni-HfO2. (kox xommerennuu — [TK-6, koAbl HHAMKATOPOB JT0CTHKCHHSI
xommereniun — [1K-6.1, IIK-6.2, T1K-6.3).

18. C yBenuyeHrneM AaBjieHUs MPECCOBAHUS, MPOYHOCTD ...:

1. yMeHbI1aeTcs;

AW N —

AW N —
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2. ocTaeTcsa HEU3MEHHOM;

3. yBEIIMYUBAETCS;

4. HeT mpaBWIbHOTO oTBeTa (Ko KomneTeHmmuu — [1K-10, kKoapl MHAMKATOPOB JOCTHKCHHUS
xkomnereniun — [1K-10.1, TTK-10.2, TTIK-10.3).

19. Yrto Takoe arTputop?

1. anmapat A1 MEXaHUYECKOI0 U3MENbUYEHHSI TOPOILKOB;
. THAPOCTATUYECKAas MAIlIUHA,
. aBTOMATUYECKH Mpecc;
. amrapart JJi KJIacCu(PUIIMPOBAHUS TTOPOIIKOB;

5. mapoBoii OapabanHbIil cMecuTenb (koa kommereHIH — [1K-7, Kombl MHIUKATOPOB J10-
cTwkenus komnereniuu — [1K-7.1, TIK-7.2, TIK-7.3).

20. Kak Ha3biBaercst coequHeHre Mea(CO)c?

1. KapOOKCHIIBHOE COETMHEHNUE;
. KapOOHUIIBHOE COCTUHEHHE;
. KapOu/IbI;
. KapboaMupl;

5. HeT mpaBWILHOTO O0TBeTa (Ko kKommeTeHIuu — [1K-9, Kobl HHIMKATOPOB TOCTHIKEHUS
xommereHiuu — [1K-9.1, 11K-9.2, T1K-9.3).

B W
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9 Onmncanue MaTepuaJbLHO-TeXHUYeCKOH 0a3bl, HEOOXOAMMOI I NMPOBe-
ACHUSA NPAKTHKHU

s mpoBeneHusl MpakTUKU TPeOyroTcs: J1abopaTopusi, OCHAIllEHHAsT MHUKPOTBEPAOMEPAMHU
[IMT-3, meramrorpadu4ecKUMH W ONTHYCCKHMH MHUKPOCKOINAaMH, Jab0opaTopus, OCHAIICHHAS
3JIEKTPUYECKOM MEUbI0, KOMIIBIOTEPHBIN KIIACC C BBIXOAOM B ceTh «IHTEpHET».

10 Ilepeyenn y4eOHOW JuTEepaTypbl M pecypcoB HHGPOPMANUOHHO-
TeJIeKOMMYHUKAUMOHHOI ceTH «HMHTepHeT», HE00XOAUMBIX /ISl NPOBEICHMS
NPAKTHKHU

OcHoBHas1 JiuTEepaTypa

1. 1. T'ynses, A. I1. Meramnosenenue : yue6uuk aus By308 / A. I1. T'ynses, A. A. T'ynses. 7-e
u3J., nepepad. u gomn. M. : AnbsHc, 2011. 644 ¢ : un. ISBN 978-5-903034-98-7

2. ®wusuyueckoe MaTepuaNoBeCHNUE | YIeOHUK /T By30B : B 7 T. / HUAY MU®U ; o o6,
pen. b. A. Kanuna. 2-e u3n., mepepad. Mocksa, 2012. ISBN 978-5-7262-1793-2. T. 1: ®u-
3uka TBepaoro tena / I'. H. Enmanos [u ap.]. 2012. 763 c., [2] n. mopTp. : w1 [ISBN 978-5-
7262-1794-9 (1. 1)

3. @dwusuueckoe MarepuajoBefcHUe | yu4eOHUK st By30B : B 7 1. / HUSIY MU®U ; mox obm.
pen. b. A. Kanuna. 2-e u3z., nepepad. Mocksa, 2012. ISBN 978-5-7262-1793-2. T. 2: Oc-
HOBBI MaTepuanoBenenus / I'. H. EnmanoB [u ap.]. 2012. 603 c., [2] a. mopTp. : w1 ISBN
978-5-7262-1807-6 (T. 2)

4. ®uznyeckoe MaTepuajoBe/eHue : yueOHHK /I By30B : B 7 T. / HUAY MUDU ; nox obmi.
pen. b. A. Kanuna. 2-¢ usjn., nepepad. Mocksa, 2012. ISBN 978-5-7262-1793-2. T. 3: Me-
TOJABI UCCIICIOBAHUS CTPYKTYpHO-(a3oBoro cocrosinus matepuanos / H. B. Bonkos [u ap.].
2012. 799 c., [1] 1. moptp. : un. ISBN 978-5-7262-1814-4 (. 3)

5. Canynos, C. B. Marepuanosenenue [Dnektponnsiii pecypce] / CanynoB C. B. 2-e wu3f.,
ucnp. u gon. Caukr-IlerepOypr : Jlanp, 2015. 208 c. ISBN 978-5-8114-1793-3.



JlomoJIHuTeIbHAS JIUTEpPaTypa

1. 3axapoB, A. M. J/lnarpaMMbI COCTOSTHUS IBOMHBIX U TPOHHBIX CUCTEM : y4eOHOE mocodne
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5. Bekropnslit pegaktop Inkscape.
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