[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WO: Naenos BaneHtH Hukonaesuy

[lomxHocTb: PexTop

YHuKanbHbli MPOrpaMMHblit

EAEPAJIBIOLE FOCYIAPOTBENNON LIOJ KT O
20.06.2025,17:11 ¢
fera nonncan f’}d?) SBATEIBHOL YUPEXJIENME BLICHIELO OBPAZOBAIII
2562210a8a161d1bco3cu b0 beb 04 TEEDLTE 6 DT ARMREINFHAbEd T M IJUAT IHICKI YHLBEPCITE T

— HHHCTEPCTBA SIPABOOXPATIEH NS POCCHIACKOM (13 SAEPATTHE

{(DUBOY BO BIUMY MHNBJIPABA POCCH)

Kadbedpa wedmpmiexoi ¢hizusn o unihop o

HRERH uMona/
) - N =
’:e § 2025

PABOYAS TIPOFPAMMA JIACIIHTIIM L]
MEXAHTHYECKHE CBOHCTRA HALIOCHCTEM

Yposcns obpazosaris
Buicmee - wacucmpamypa
Haupasacime noorosky
06.04.0] buososus
Hanpanuennocss (podmins) oo oronsn:
BHOIMEOMEXNOAOUU U HAHOCHPYRRYPUPORGIIEIC GO mMepHa i
Kunasmdmxanis
Mazwemp
Popma 0Oy CIs
Oniiea-ricsrmitters

Loo manaus poorokn:. 2025

Vipa 2025



Hpine pasapadorse padoseii uporpusMssl vehunoil mciunuinmine & ociony
AN BRI B

1) thepepuibimil rocyaperscunnil  obpasosareasini] Crampr suemern
DOPQORIHHE  MAarncTpaTypa uo uaupasicenuio uo)iorossn 000401 huodor i,
yruepsaciail  upikasom  Munnerepersd Haykn B BRCHICro  obpasoriis
Poceniickoi chepepan No 934 or «l 1y anryera 2020 v,

20 MucOwsti  tdimn 0o paunpasacnino gooorosks 060400 buosorm,
HLLPRBICTLOC TS (podris) OO TOBRL Bromanr e oo i It
HHHCEIIVEIYPUPOBAIILIE. DHOMOTCPHANL,  YTBCPWACHILIT  Yucuny  concram
(peiiepainiore  roCYapeTECTINOre DIJEKCTHOIG  DOPASORITCILIDIG  YIPLIICT
AW aopasosanns.  dbamEIpCRIE  POCYJRPCTRCHNLITT  MCIIICR
yvintseperrrers Mimmnerepe ma sipanooxpancins Poceniicsor hejepaium or « 4% »
ceegel 20251, uporoxon Nﬂ_fr.

Puforan nporpassa yaehnoit aueimmim oodpenn 1 sace i ki

niepmneron quesaen v mdopaairnen o «Ss mapra 2025 1, nporoken Ne 7

| Lo, sneyvionmero kadicipoii %//f LT, JuRnphanons
G PO PIMME :p"lt.‘ﬁl]l’:lﬂ JIHCTL LT L':,.lluﬁpuu.'t Wi o= o e
coeron Henpa oo sz 00pasoBaTelLibix poipaMm o «2ow mapin 20125,

TR Ned.

Hpenceparens YMC

Hemapa mrnopaioinn s oOpaioBaTCHLILX PO PaMM ,ﬁﬁ) TAL Trroni

Paapaborane:

Fvnpelieo AAL JLf-sMan, saeipn semiiesoil guisnsn i s g

I HOY BO LMY Munzapasn Pocenn



COJAEPXAHUE PABOYEM ITPOT'PAMMBI
IR 003: (03205 @i i3 S 220 e Y1 014 (o) o WU 4

1.1. Lenb 1 MECTO TUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON MPOTPAMMBL ......vveereveieirreernreens 4

1.2 TlepeueHp MIaHUPYEMBIX PE3YIBTATOB 0OYUEHHS 110 TUCIUILIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B 00pa30BaTeIbHON IPOrpaMMe UHAUKATOPaMH JOCTUKEHUS! KOMIIETEHIUH ... 4

2. TpebGoBaHUs K pe3yabTaTaM OCBOCHUS YICOHON AUCIIHTITHHBL. .....eevvvreiereeesreeasineeesneeesnneennneens 5
2.1. Tunel 337124 MPOGHECCUOHATHHOU TEATEITBHOCTH .eeeessseuirrrereeeeessaassnsnseeeeeeesssannssnnneeeeesessnnns 5
3. ConepHKaHUE PAOOUEH TIPOTPAMMDBL. ......ceiurrereeisnreeeeaasnnreeesasnneeesasrneeesasnneeessanreeeessnreeeesanreeeenns 6
3.1 O6veM y4eOHOM AUCHUTIINHBI (MOIYJISA) U BUIBI YIEOHOM PAOOTBI ...eveeevveiieiiiieeee s ee e 6
3.2. Ilepeuenp pazenoB yueOHOM AUCIUIUIMHBI U KOMIIETEHIIMN C YKa3aHUEM COOTHECEHHBIX C
130700007 B VLY O 0Tl (501 (o) : 30011 (6111700 01170515 SRR U RO T PP PU PP PPPPPUPPTRPN 7
3.3. Pa3gensl yueOHOM TUCIUIUINHBL, BUJbI Y4EOHOU AESITETbHOCTU U (OPMBI KOHTPOJIA ............ 8
3.5. Ha3BaHue TeM NPAKTUYECKUX 3aHATHN B TOM YHCIIE PAKTHYECKON IMOATOTOBKH U
KOJIMYECTBO YACOB M0 CEMeCTpaM U3y4eHHs! yIeOHON AUCHUTUTHHBI (MOIYIIS). «vvvernrrveeeniireeeanns 10
3.6. JJTabopaTopHbIi MPAKTUKYM HE TPEIYCMOTPEH ....evvieiiiiiieeiiiieiee e 10
3.7. CaMOCTOSTENIbHAS PAOOTA OOYUAKOIIIETOCS ....vvvveeeserreeeessnneeeassssneeeessnnneeeessnnneeeessnneeeesnnneeeenns 10
3.7.1. Bumst CP (AYAUTOPHASI PABOTA) ...ttt 10
3.7.3. IlpumepHas TEeMAaTUKA KOHTPOIBHBIX BOTIPOCOB .....ceeiiiuutrtrrrreeeeesssssstinsereeesessssnssnnneeeenns 11

4. OLeHOYHBIC MaTePHAITbI TSI KOHTPOJIS YCIICBAaEMOCTH U PE3YJIbTaTOB OCBOCHHUS YUCOHOM
JIACTTUTIITITHBI (MOJLYTIS) +vvvtteeessausuutsseeeeeesssaassssttsseeeaseesasssssttsee e e e e e e e s s s nsbbb e e e e e e e e e e e ansbbbe e e e e e e e e e e nnnnnennes 13

4.1. IlepeyeHb KOMNETEHIINI U UHIUKATOPOB TOCTHKEHUS KOMIIETEHIIMI C yKa3aHUEM
COOTHECEHHBIX C HUMU 3aIlJIaHUPOBAHHBIX PE3YAbTAaTOB 00yUeHHU 10 AucuuIumHe. Onucanue
KPUTEPUEB U LKA OLEHUBAHUS PE3yJIbTATOB OOYUCHHUS MO JUCHHUTIIIIHE ......vvvvveeeivveeeesnneneeeenns 13

4.2. TunoBble KOHTPOJIbHBIC 3aJaHHsI UM HHbIE MaTepHalIbl, HEOOXOIMMBIE ISl OLICHUBAHUS
pe3ynbTaToB 00y4YeHHsI 10 y4eOHON AUCLIUILIIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMU B
00pa30BaTeNIbHOM MporpaMMe UHIUKATOPAMU JTOCTHIKEHUS KOMIETCHIIMM .....vvvveeriivieeesiireeenns 15

6. MaTepuaibHO-TeXHUYECKas 0a3a, HeoOX0oIuMast JJIs OCYIIECTBICHUS 00Pa30BaTeILHOTO
MPOLIECCa IO YICOHON JUCTIUIIITIHE (MOJIYIIS) «vvveeautrrreeaantreeesasssneesssassseeesssnsneeesssnsneeessassneeeesannnenss 17

6.1. MarepuanpbHO-TeXHHUYECKas 0a3a, HEOOXOJMMast ISl OCYIIECTBICHUS 00Pa30BaTEIIbHOTO
MpoLecca MO YYCOHON JUCITIUIIITIHE (MOJIYIIS) ...vvvreeiurrreeesaurnreeesansnneeessssneeeessnsnnseesansneeeesannneeenas 17

6.2. CoBpeMeHnHbIe MpodeccuonanpHbie 6a3bl TaHHBIX, UH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI
.................................................................................................................................................. 18

6.3. JInieH3noHHOE U CB060I[HO pacinpocTpaHdaeMO€C NIPpOTrpaMMHOC o6ecnequI/Ie, B TOM 4HCJIC
OTCUYCCTBCHHOT'O ITPOUBBOICTBA 1. uuuutititiiitie sttt ae s 20



1. IosicHuTEILHAS 3aTIMCKA
1.1. Heap 1 MecTO IMCHMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI IPOrpaMMBbl
B Hacrosiiee BpeMsi HAHOTEXHOJIOTUHU OKa3bIBalOT CYIIECTBEHHOE BO3/ICHICTBUE HA pa3BUTHE

MEIUIMHBI ¥ Ouojoruu. M3ydeHue MUCHUIUITMHBI «MeXaHM4eCKHe CBOWCTBA HAHOCHCTEM» OyIeT
CIOCOOCTBOBATH y 00yUYAIONIUXCS OBITh KOMIIETCHTHBIM B MEXaHHUECKUX 0COOCHHOCTSX CTPOCHHUS U

CBOMCTBax HaHOYacTHMU. B  pe3ynpTrare OCBOCHHMS JUCLHMIUIMHBI,  y4YalllUICS

ACMOHCTPpUPOBATH NPCACTABJICHUSA 00 OCHOBHEBIX BHUOax HAHOOBEKTOB M TJIABHBIX HaIlpaBJICHUAX

JOJDKCH

COBPEMEHHOTO M OyIylIero uX MPUMEHEHUS; JOJDKHBI ObITh MproOpeTeH®sl mpodeccnoHaIbHbIe

KOMIICTCHIWH, IMPUMCHACMBIC B obmacTu MaTrCpuaIOBCACHUA HAHOMATCPUAIOB U IOPYIrux

HaHOOOBEKTOB.

Pabouass mporpamma npeaHasHaueHa JUIsl CTYAEHTOB, oOydaromuxcs 2 kypce (4 cemectp)
MEIUKO-TIPOPUIAKTUYECKOTO (PaKyabTeTa C OTACICHHEM OMOJIOTUM OYHOU (POPMBI OOyUEHUS.
JucuuniauHa OTHOCUTCS K 0a30BOM YyacTu yueOHOTO TIIaHa.

Lenpto wW3ydeHHS AUCHUIUIMHBL SIBIAETCS (opMUpOBaHME KOMIIETEHIMNA B 00JacTu
MEXaHMYECKUX CBONCTB HAaHOMATEPUAIOB, HA KOTOPHIX OCHOBAaHO WX INMPHMEHEHHE B MEIHIIMHE;

dopMUMpPpOBAHMUE npeancTaBAeHNN 0 npoueccax

pas3pyweHwMsH HaHOCTPYKTYPUPOBAHHEBbIX

MaTepwnmannoB, B TOM 4ynecene Mcnonb3y € MblX npumn

m3IrotToneHmMnm mnmn mnagaHTaTOB N pas3flnMmyHDb X MECOIUIUHCKAX

HU3ICTTAM. SHakKoMCTBO C OCHOBHDbB MM noaoxopammwu K

Cco30aHNMmtK BblCOKOMNPOMYHDbBIX MeaonumMmHC CKINMX

HaHOMaTeEepwWmannoB, npunmeHEHMWE mMosny4deHHBblX

3HAHWMW W HaBblKk OB B peweHNnn I'IpOd:)eCCVIOHaJ'IbeIX

3 apjga\u.

1.2 I[lepeyeHb MJIAHNUPYEMBbIX Pe3YJbTATOB 00yYeHHs MO JUCIHHUILINHE, COOTHECEHHBIX C
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOM NporpaMMe HHAUKATOPAMH JOCTUKeHUS KOMIIeTeH M

Koa v HammMeHnoBanue Kox n HanmenoBanue Pe3yabTaThl 00yueHus mo
KOMIeTeHIHH WHINKATOPA IOCTHKEHUsA | Y4eOHOI TUCHUTIHHE
KOMIIETEHLIMH (Mony.110)
OIIK-2. Cnoco6en tBopuecku | OIIK-2.1. Mcnonb3yeT 3HaHus | 3wams ~ TNPUHUUN  pabOThI
UCMOJb30BATh B 0 TEOPETUYECKUX OCHOBAX, o0opynoBaHus U
npodeccuoHaIbHON TPaJULIMOHHBIX U BO3MOKHOCTH  IPUMEHEHHUs
NeATeTbHOCTH 3HAaHUS COBPEMEHHBIX METO/1axX METO/IOB U3y4YeHUs
(byHIaMEHTAIBHBIX U UCCIIeIOBaHUM B MeXaHHUYECKUX CBOICTB
MPUKIIAJHBIX pa3enoB COOTBETCTBUH C HaHOMAaTepHaJIOB.
JTUCLUIUIAH (MOAYIei), HalpaBJIEeHHOCTHIO Ymemv  anammsupoBaTth U
OTPEAEISAIOIINX (mpodunem) mporpamMMsl 0000maTe pE3yNbTATHI
MarucTpaTypbl UCCIIEIOBATENIbCKUX  padorT,




HaIIpaBJIEHHOCTb IIPOrPaAMMBI
MarucTparypsl

OIIK-2.3. [TpumeHsieT HaBbIKU
KPUTHYECKOTO aHAIHM3a U

BBITOJIHATh TIOMCK HAYYHOU WU
TEXHUYECKON HH(pOpMarmu B
00J1aCTH HAHOTEXHOJIOTUH.

IIUPOKOTO OOCYKICHUS
IIPEAIaracMbIX PEILICHUM.

Braoems MEeTOJaMH
MOJATOTOBKH JAHHBIX JIJIS
cocTaBiieHUss  0030pOB,
OTYETOB M JOKJIAJ0B O
Hay4HO-
HCCIEeN0BaTENbCKOU
pabote
IK-2. Crioco6en | [TIK-2.2. CmocobGeH ucCnonb30BatTh | 3name OCHOBHBIE
MIPOEKTUPOBATh M | METOJIMKH KOMIUIEKCHOTO aHaju3a | MEXaHUYeCKHe CBOMCTBA
COTIPOBOXKIATh CO371aHHE, | CTPYKTYPHI u CBOWCTB | HAHOYACTHII u
HCCTIeI0BaHUE, HaHOCTPYKTYPUPOBAHHBIX CYIPaMOJIEKYIIIPHBIX
MO/IETUPOBAHNE W | MaTepuajoB  JJIsi  WCHBITAHUM | aHCAMOJICH.
JKCIUTyaTaluIo WHHOBAIIMOHHOMN npoaykuuu | Ymems OLICHUBATH
HaHOMaTepHaJIOB, HaHOWHTyCTPHUH. BIIMSTHHE pa3MepHOTO
HAaHOOOBEKTOB U HAHOCHUCTEM, dakTopa Ha CTPYKTYpy H
[1K-2.3. Hcnonp3yer 3HaHUA O
MIpUMEHEHHE MIPOLIECCOB (bU3UKO-XUMHYECKUE,
MeTo/aX (U3UKO-XHUMUYECKOTO U .
HAaHOTEXHOJIOTUU u OuoJorMYecKre CBOMCTBA
MaTeMaTHYeCKOT0 MOJIEIUPOBAHUS
HaHO/MArHOCTUKU B MEAUIINHE, HaHOOBEKTOB.
HAHOTEXHOJIOTHYECKHX MPOLIECCOB; .
(hapmarieBTHKE " Braoems nadopmanmeii o
COBPEMEHHBIE MIOJIXO/TbI K
OMOTEXHOJIOTHH. Ha3HAYeHHUH u
MIPOEKTUPOBAHUIO
MEPCIIEKTUBHBIX
OMOTEXHOJIOTMUYECKUX TPOU3BOICTB
. | obmacTsax  mpuUMeHeHus
u OTJIEIbHBIX cTaaui
HaHOOOBEKTOB B
TEXHOJIOTMYECKOro IMpolecca.
pa3IMYHbIX OTpaciiax
[1K-2.5. YyactByeT B pa3zpaboTke | IPOMBIIIJICHHOCTH.
HAHOTEXHOJIOTUYECKUX IPOILIECCOB
U METOJAOB  HAHOJUArHOCTHKU;
BbIOHMpaET anmapaTypHoe
odopmieHHe MIPOIIECCOB
OMOTEXHOJIOTHH, TPOU3BOIHUT €ro
pacueT; aHalu3UpyeT pPe3yiabTaThl
MOJIY4EHUS U TECTUPOBAHHUS.

2. TpeGoBaHust K pe3yJibTaTaM OCBOCHHUS Y4eOHOM JMCIUIIIHHBI
2.1. Tunel 3aga4 npogecCHOHANBHOMN AeATEIbHOCTH

3azlaq1/1 HpO(l)CCCHOH&JIBHOfI ACATCIIbHOCTH, KOTOPBIC JICKAT B OCHOBC IMPCTIOAaBAHUA yqe6H0171
JUCUMILIMHBI. TICPEAATh YYAIIMMCSI TCOPETHUYCCKUEC 3HAHUA O BUJAX, CTPYKTypaX MU MCXaHHUYCCKHUX,
CBOMCTB HAHOCHCTEM.

2.2. IlepeyeHb KOMIETEHIUH, WHIUKATOPOB JOCTUKEHUSI KOMIIETEHUMA M HHIeEKCA
TPYA0BOH PYHKIHHU



obwenpogheccuonanvruvix (OIIK) u npogheccuonanvuvix (I1K) komnemenyuii:

Uszyuenue yueOHOU OUCYUNIUHBL HANPABIIEHO HA (POPMUPOBAHUE ) 00YUAIOWUXCS CLeOYIOUUX

1/ Ne

Homep/ unnexc
KOMIIeTeHIIUH
(W14 ero 4acTu) u
ee co/iepkaHue

Homep
HHAMKATOpA
KOMIIeTeHIMH
(u1m ero
4acTH) M ero

HNupexce
TPYA0BOH
byHkuumn u
ee
cojepsKaHue

Ilepeuenn
NMPAKTHYECKHUX
HABBIKOB I10
OBJIAJIEHUIO
KOMIIeTeHIIu el

Ouenounpie
cpeacTBa

cojiepKaHue
1 2 3 4 S 6

1. | OIK-2. CriocoGen | OHK-2.1,
TBOPYECKH OIIK-2.3
HCII0JIL30BATh B
npoecCuoHAIBHON
JEATENLHOCTH
3HAHUA
(byHIaMEeHTaIbHBIX
U IIPUKJIaIHBIX
paszennos
TVCLUTUINH
(Momyneit),
OIIPENESFOIIUX
HAINpPaBICHHOCTh
IPOrPaMMBbI
MarucTparypbl

2. [IK-2. Crocoben
MIPOCKTHPOBATH H
COMPOBOXKIATh
CO3/IaHHE,
HCCIIEIOBAHUE,
MOJICJIMPOBAHUE U
IKCIUTyaTaIUIO
HaHOMAaTEepPHAJIOB,
HAaHOOOBEKTOB H
HAaHOCHCTEM,
MIPUMCHCHHE
MIPOLIECCOB
HAHOTEXHOJIOTUHU U
HAaHOMArHOCTHKH
B MEIUIINHE,
(bapManeBTHKe U
OHMOTEXHOJIOTHH.

CrocoOHOCTB
000CHOBLIBATE
MEXaHUYECKUE
CBOIiCTBa
HAaHOMATEPHAJIOB.

VYeTHbIl onpoc,
IIUCBbMCHHAas
paboTa, TEeCTHI

[1K-2.2,
[1K-2.3,
[1K-2.5

IToaroroska
71a60paTOPHOTO
000pyI0BaHUSI U
OCHAIL[EHUS

YcTHbI onpoc,
MUChbMEHHAs
paboTa, TECThI

3. Conep:xanue padoyeii NporpaMmmsl
3.1 O0bem y4eOHOM TUCHUIINHBI (MOAYJIs1) M BUABI Y4e0HOI padoThI

Cemectp

Bua yuyeoHo# padoThl Bcero yacos/




3a4eTHBIX Ne 4
CAHHUIT 4yacoB
1 2 3

KonTakTHasi pa6oTa (Bcero), B TOM 4ucCIie: 36 36
Jlexuunu (JI) 12 12
[Ipaxtueckue 3ansrus (113), 24 24
CamocrosiTesbHas padora odyuyarwiuerocs (CPO), B 79 79
TOM YHCIIE:
Koumponw 36 36
Bua npomeskyTouHoO# e (3) i
aTTecTaluu

Jac. 144 144
HUTOI'O: O61mas Tpya0eMKoCTb

3.ell. 4 4

3.2. IlepeyeHb pa3gejioB Y4eOHOH UCHUIUVIMHBI W KOMIETEHUMHA C YKa3aHUeM
COOTHECCHHBIX ¢ HUMHU TEM pa3a€joB JUCHUIIIMHBI

HNunexc
KOMITeTEeHI]
1107

HaumeHoBaHue pa3zjaesia
yueOHOH THCHMIIINHBI

Conep:xanue pa3iena (TeMbl pa3iesioB)

1 2

3

4

1 | OIK-2

Mertoast HCCIIEN0BAHUS
MEXAHUYECKUX  CBOWCTB
TBEPJbIX HAHOMATEPHAIIOB

Omnpenenenue U MEXIUCHUTUTMHAPHOCTh
HAHOTEXHOJIOTUU. TEepPMHHONOTHS U Pa3MEPHOCTD
HaHOMAaTepHallioB.  XapaKTepUCTUKAa  OCHOBHBIX
BU/JIOB HAaHOMAaTEpPHAaJIOB. [IpuopurerHsie
HaIpaBIICHUS pa3BUTHUS HAHOTEXHOJIOTUH.
MaruutHble Matepuansl. [IpoBojsine mMarepualisl
U u3oJsATOophl. HanoMarepuanbl At 3JIEKTPOHHOM
TEXHUKH. MeauluuHCKHE U OHUOJIOTMYECKHE
matepuaibl. JloctaBka iekapcTB. Hanomartepuansl B
KayecTBe JIEKApPCTBEHHBIX CPEACTB. BHOCEHCOPBHI.
Hampsokenue. egopmarus. CxeMbl HaIIPsi>KEHHOTO
u ne(OpPMUPOBAHHOTO COCTOSTHHS npu
MEXaHUYECKUX UCHBITAHUAX PAa3INYHBIX BHJIOB.
Knaccudukarus MexaHHUeCKUX UCIBITAHUNA. 3aKOH
['yka. Metoasl ompeseneHus: ynpyrux CBOWCTB.
Hemnonnas ynpyrocts MeTauioB W BHYTpPEHHeEe
TpEeHHE.

2. | OIIK-2

IInactuueckas
negopMarusi, pasperieHme
u CBOMCTBA pu
CTaTUYECKUX H
JUHAMHUYECKUX
HUCIIBITAHUSIX

Huskotemnepatypnast tmmactudeckas naedopmanus
METAJJIOB  CKOJIbKEHHEM U JehOopMalMOHHOE
yrnpouHeHue. [Inactudeckas aegopmarusi METaIoB
JIBOMHHUKOBAHUEM. Bnusuue puMecen u
JIETUPOBAHMS Ha TUIACTUYECKYI0 JedopMalluio.
Bunelr  paspymenus  MmertamuioB. MexaHU3MBbL
3apOKJICHUSl  TpPEIMH. BsA3Koe  paspyllieHHeE.
Xpynkoe pazpyuieHue. VcnpiTaHust Ha pacTsKEHUE.
Ucnoeitanusg Ha wu3rub. McoblTaHusg Ha CoKaTHE.
HcneiTanus Ha kpydeHue. BnusiHue nerupoBanus U




CTPYKTYPBI Ha MEXaHUYECKHE CBONCTBA
METAUINYECKUX HAHOMATEPHUAJIOB IPU CTATUYECKUX
ucnbiTanusax. [lmactuueckas nepopmarss  u
paspylIeHHE TMpHU JUHAMUYECKOM HArPYKECHUHU.
JlnHamudeckue ucnpiTaHus Ha n3rud. TBepaocTs mo
bpunuemo. Teepaocts no Bukkepcy. TBepaocTs 1o
Poxsemry. MukpoTBepAOCTb.

3. | [IK-2 SIBnenune nonsydectu. VcnblTaHus Ha MOJI3y4eCTb.
Tepmudeckue cBoMcTBa HcnblTaHns Ha JUIMTENBHYIO NMPOYHOCTh. BiusiHue
HaHOMaTEPHUAJIOB JETUPOBAHMS W CTPYKTYPhl Ha XapaKTEPHUCTUKHU
JKapOIPOYHOCTH.
4. | [IK-2 Meroauka IpOBEAECHHS YCTAIOCTHBIX HCIBITAHUI.

[IpouHocCTh, pazpymieHue
Y U3HAIIUBAHUE
HaHOMAaTepHuasoB

IIpupona ycranocTHoro paspyuieHus. BnusHue

pa3IuYHbIX  (PaKTOPOB Ha XapaKTepUCTUKU
BBIHOCJIUBOCTH. OcHOBBI YCTAJIOCTH
HaHOMaTepHaJIOB. [Ipupona YCTaJIOCTHOTO

paspymienuss IlonHass amarpamMma  yCTajaOCTH.
Meroasl uccnenoBaHusl ycTanocTH. V3meHeHus B
cTpykrype YM3 00pa3ioB mocie yCTaJOoCTHBIX
ucnbiTaHuK. COOTHOIIEHHWE MEKAY MpelesioM
BBIHOCIUBOCTH i npeaeIom MTPOYHOCTH.
PasnoBnanoctnn wm3HammBaHug. VICmBITaHHS Ha
W3HOC. V3HammBaHWe ¥ CHOCOOBI IOBBIIIEHHUS
M3HOCOCTOMKOCTH METaJJIOB. [Ipounocth
Marepuana. IIpouyHocte KoHCTpykiuu. OIlleHKa
KOHCTPYKIIMOHHOW MPOYHOCTH MaTepuajiga Mo €ro
MEXaHUYECKUM CBOMCTBaM. OKCHEPUMEHTAIbHBIC
METO/Ibl OIIEHKH KOHCTPYKIIMOHHOW MPOYHOCTH.

3.3. Pa3znenbl y4eOHOM AMCUUIJIMHBI, BUAbI Y4eOHOM AeSITeJJbHOCTH U GOPMBI KOHTPOJISI

Buasbi yueOHoi
JesITeJIbHOCTH, Dopmbl
BKJIIOYAS TeKylIero
HaumenoBanue pasgesa
Ne . CAMOCTOSITE/ILHYI0 KOHTPOJIsI
Neni/mm y4eOHOM THCHMILINHBI
ceMecTpa (M0 ) padoTy 00y4aroIuXcsi | ycrneBaeMOCTH
MOZYJIS
¥ (B yacax) (no neoenam
In3* cemecmpa
J|JaP| 2" | CP|Beero pa)
I
1 2 3 4| 5 6 7 8 9
1. 3 Metoast HCCIIeIOBaHUS MUCHEMEHHAs
MEXAHUYECKHX cBoiicTB | 3 6 |18 | 27 pabora,
TBCPAbIX HAHOMATCPHUAJIIOB TECTUPOBAHUE
2. 3 [Mnactuueckas  gedopmarus, HHCEMEHHAs
paspenieHue u CBOWCTBA TIPH | o 6 18| 27 paborta,
CTaTHYECKUX M JTUHAMHYECKHX TecTHpOBAHHE
HCIIBITAHUSIX




3. 3 Tepmudeckne cBOMCTBa [HCHMEHHAA
p 3 6 18 27 pa60Ta’
HaHOMATEPHAJIOB
TECTUPOBAHUE
4. 3 [IpouHocTh, pa3pyiieHue u MUChbMEHHAs
W3HAIIMBAHUC 3 6 |18 | 27 pabora,
HAaHOMAaTEPHAJIOB TECTUPOBAHUE

AUCHUIIMHBI (MOYJIs1).

3.4. Ha3zpanmne TeMm JieKIMH M KOJHMYECTBO YacOB IO ceMeCcTpPaM H3y4eHUsl y4ueOHOM

Neni/n

Ha3Banue Tem JieKumnid yueOHOM ITMCUMILIHHBI (MOTYJIs1)

Cemecrtp: 4

Yacobl

2

3

HanoTexHonorus Kak MCKIUCHUIINIMHAPHOC HAITPABJIICHHUE B HAYKE U
TCXHHKE. MaTepI/IaJ'II)I CO crienuaJIbHbIMHU (bHSI/I‘-IeCKI/IMI/I CBOMCTBAMH 1
MCIUIIUHCKUE MaTCpUallbl. Hanorexnonorun I MEOUITUHBI.

MexaHnyeckue CBOCTBa HAHOCHCTEM: HallpsbKeHue, Aedopmarus.
CxeMmbl HalpsKEHHOTO U 16OPMUPOBAHHOTO COCTOSIHUSI TIPH
MEXaHUYECKUX UCIBITAHUAX. YIIPYTrue CBOMCTBA HAHOCUCTEM: 3aKOH
I'yka, MeTo1bl ompeiesieHus ypyrux cBOMCTB. HemomHas ynpyrocts
METAJUIOB U BHYTPEHHEE TPEHHUE.

[Tnactuyeckas nedopmarnus u 1ehopMaIlHOHHOE YIIPOYHEHHE.
Pazpymienue. Buasl pazpynienns: MetaimoB. MexaHU3MBbl 3apOxKICHUS
TPEILHH.

CBolicTBa IPU CTATUYECKUX UCIBITAHUSIX

Ucnbitanus Ha pactspkeHue. HMcnbiTanus Ha u3ru0. McnpiTanus Ha
ckatue. HMcneiTanuss Ha KpydeHue. BiusHue nerupoBaHHsS U
CTPYKTYPBI Ha MeXaHUYECKHE CBOMCTBA METaITNYECKUX
HAaHOMAaTEpPUAIOB MPU CTATUYECKUX HCHbITaHUsIX. CBOWCTBA TpH
JAHAMMYECKUX HCIBITAHUIX.

[Tnactuyeckas nedopmarus U pa3pylieHUEe IpU JMHAMHYIECKOM
HarpykeHuu. J[nHaMU4YecKue UCTIBITaHUs Ha U3THO.

Teepnocts. TBepaocts no bpunuemnto. Teepnocts no Bukkepcey.
TBepnocts no Poksemry. MukpoTsepaocTs. 2KaponpoyHoCTh
SABnenue nonsydectu. Mcnbitanuss Ha mnosizydecTs. McnbiTanus Ha
JUINTENIbHYI0 TPOYHOCTh. BiusHuE jerupoBaHuss U CTPYKTYypbl Ha
XapaKTEPUCTUKHU KAPOIPOYHOCTH.

[IpouHOCTH M MEXAaHU3M pa3pyLIEHHUs] HAHOCTPYKTYPHBIX
METAJNINYECKMX MAaTEPUAJIOB IIPU LIUKIMYECKOM HArpPYKEHUU.
Metonuka IpoOBENEHUS  YCTAJNOCTHBIX  ucnblTaHui.  IIpupona
YCTaJIOCTHOTO paspyllieHus. BrusHue pa3nuuHbix (akTopoB  Ha
XapaKTepUCTUKH BBIHOCJIMBOCTH. OcHoBBI yCTajaocTu
HaHoMmarepuasoB. [Ipupoma ycranoctHoro paspymenus IlomHas
ayarpamma ycranocTu. MeTo bl Hcciae10BaHNs yCTaIOCTH. MI3MeHenus
B CTpykType YM3 o00pa3oB Mocie YCTAJIOCTHBIX HCHBITAaHHUM.
CooTHOIIEHHE MEXIy TPENEIOM BBIHOCIMBOCTH M IPENEIOM
IIPOYHOCTH.




Hroro 12

3.5. Ha3panue TeM NPaKTHYECKHUX 3aHATHH B TOM 4YHcC/e NPAKTHYECKOH MOATOTOBKH U
KOJIMY€eCTBO YaCOB 110 ceMeCTpaM H3y4YeHHUs1 Y4eOHOM JTUCIUIIIHHBI (MOAYJIs).

Ne Cemectp
/ Ha3BaHue TeM NPAKTHYECKUX 3aHATHI Y4eOHOH TMCUMILUIUHBI (MO1YJIs1) 4
n/n
1 2 3
1 MexaHudeckue 1 ynpyrue CBOMCTBa HAHOCUCTEM. 4
2 Onpenenenrne MUKPOTBEPOCTH HAHOMATEPUAJIOB. 6
3. | Tepmuueckue cBOMCTBA HAHOMATEPHUAIIOB 4
4 MexaHnnyeckue cBoiicTBa HaHOMaTepuanoB. Meroarka padoThl Ha yCTaHOBKE 4
JUI pacTsKEeHUs 00pa3LoB.
5 Omnpenenenre YCTaJIOCTHBIX XapaKTEPUCTHK HaHOMaTpuajioB. Meroauka 4
" | pabOTHI HA YCTAaHOBKE JJIS1 MAJIOIUKIIOBBIX UCIIBITAHUH.
Hroro 24
3.6. JIabopatopHblil npakTukyM He npexycmoTpen
3.7. CamocTosiTe/IbHAsA padoTa 00y4aroIerocs
3.7.1. Buast CP (AYAUTOPHAS PABOTA)
Ne Ne Buanr CP Bcero
Tema CP
n/m | cemecrpa 4acoB
1 2 3 4 5
1. 3 Metozpr BelnonHeHne MHANBUAYAIbHBIX U IPYIIOBBIX
UCCIIEeI0BaHUs .
3a/laHuN MpEenoaaBaTesl; peleHue
MeXaHUYEeCKHX . . 9
. MPAKTHYECKUX 33JaHU; pa30op cUTyalluii;
CBOWCTB  TBEPJBIX
HaHOMAaTEPHAJIOB
2. 3 [Mnactuueckas
nedopmanus,
paspenieHue u . .
9 BrinonHenue ayuTOpHONW KOHTPOJIBHOM
CBOMCTBA MpH . 9
paboThl; peleHne MPaKTUYECKUX 3aIaHui.
CTaTUYECKUX U
JTUHAMUYECKHUX
VCIIBITAHUSX
3. 3 Tepmuueckue . .
. BrinonHenue ayuTOpHONW KOHTPOJIBHOM
CBOMCTBA . 9
paboThI; pelieHne MPaKTUYECKUX 3a1aHuH.
HaHOMAaTEPHAJIOB
4. 3 [IpouHnocTs,
paspylleHue u BrinonHenue ayuTOpHONW KOHTPOJIBHOM 9
W3HAIllMBaHUE paboThI; pelieHne MPaKTUYECKUX 3aJaHuH.
HaHOMAaTepHUaJoB
HUTOI'O yacoB B cemecTpe: 36

3.7.2. Buast CP (BHEAYJJUTOPHASI PABOTA)



Ne

No Buasr CP Bcero
ceMecT Tema CP
n/n 4acoB
pa
1 2 3 4 5
1. 3 Meroapl uMcclienOBaHUA
MEXAaHUYECKUX CBOMCTB
TBEPJIBIX
[ToaroroBka K MpaKTUYECKUM
HAaHOMAaTEPHAJIOB. 18
3aHATHIM, IOATOTOBKA K JIEKIIHSIM.
PackpbiTHe  OTHENBHBIX
TEM JIEKIIMOHHOT'O
Marepuarna.
2. 3 IImactuueckas
nedopmanusi,

Pa3pCIICHAC H CBOMCTBA BrInosnHenne BHEayIUTOPHOM
MIPU CTaTUYECKUX U .
KOHTpPOJIbHOM pabOThI;
JTUHAMUAYECKUX 18
KOHCIEKTUPOBAHNE UCTOYHHUKOB.
UCIBITaHUAX. PackpbiTre
OT/IEIbHBIX TEM
JEKIIUOHHOTO
Marepuaa.

3. 3 TepMuueckue CBOMCTBA
HAHOMAaTEePHAJIOB.
PackpbiTHE OTICTBHBIX
TEM JICKIIHOHHOTO

HOJIFOTOBKa K IIPAKTHYCCKHUM
3aHATUAM, IIOATOTOBKA K JICKIIUSM,

N 18
odopMIIeHHE MYIbTUMEIUNHBIX

Mpe3eHTalHI
Marepuana.
4, 3 [IpouHOCTB, pazpyiieHue
¥ MSHAIIHBAHIC Odopmnenne MyaIbTUMETUHHBIX
HaHOMAaTEepHAaIIOB.

MPE3CHTANNKN YIeOHBIX pa3/IeioB, 18

P ACKPBITUEC OTACIBbHBIX
KOHCIICKTUPOBAHHUE HCTOYHUKOB.

TEM JICKIHMOHHOI'O
Marcpuajia.

HUTOI'O yacoB B cemecTpe: 72

3.7.3. llpumepHasi TeMATHKa KOHTPOJIbHBIX BONIPOCOB
Cemectp Ne 3.
Ilepeuncnure NPUOPUTETHBIE HANIPABJICHNUS PA3BUTUS HAHOTEXHOJIOTHH.
OxapakTepu3yiTe OCHOBHBIE Pa3HOBUIHOCTH HAHOMATEPUATIOB.
B uem cx0AcTBO M paznnuMe KJIACTEPOB, HAHOYACTHUL] U HAHOIIOPOILLIKOB?
Ha3zoBuTte ocHOBHbBIE 00JaCTH IPUMEHEHUSI MATHUTHBIX HAHOMATEPUAJIOB.
Jis dero M Kak pa3palaThIBAIOTCS MaTepUalibl C BBICOKOW 3IEKTPONPOBOJHOCTHIO HU
IIPOYHOCTBHIO?
[IpuBeaute mnpuMEpHl HCIOJIB30BaHUS HAHOMATEPUAIIOB B XUPYPIrUH, TPABMAaTOJIOTHMH U
CTOMATOJIOTUH.
PacckaxuTe 0 NpUMEHEHUH HAaHOMATepHUaIoB B OMOJIOT MM, METULIHHE.
Ilepeuncnure ocHoBHbIE HanpaBieHusa [JHK-Texnonoruu.
9. Pacckaxure 0 MaTepHaJOBEJUECKUX IMpoliiemMax B CO3JaHUM MHKpPO- M HAaHO-
JJIIEKTPOMEXAHUYECKUX CUCTEM.
10. /laiite ompeneneHue KacaTeIbHBIM U HOPMaJIbHBIM HAPsHKEHUAM. TeH30p HanpsHKeHUsl.
11. /laiite ompeneneHue ynpyroi u oCTaTouHoi aedopmaru.
12. TlpuBenuTe cXxeMbl HAMPSKEHHBIX COCTOSIHUM.
13. TIpuHuMIB KIaccU(PUKAUN MEXAHUYECKUX UCTIBITAaHUH.
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14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.

48.
49,
50.
51.
52.
53.

54,
55.
56.
S57.
58.

YcnoBus mogo6us MEXaHMYECKUX HCTIBITAHUH.

DU3NYECKUN CMBICT MOAYJISL YIPYTOCTH.

HazoBute MeTo1p1 OnpeiesieHus: ypyrux CBOMCTB.

D¢ ekt baymmnrepa.

[IprurHbBI BHYTPEHHETO TPEHHUS.

Hedopmamnust  ckosnbkeHneM.  IIIOCKOCTH  CKOJBXKEHUS Ui pa3jiMyHbIX  THUIIOB
KPUCTAJUIMYECKOM PEIIETKHU.

Hedopmarnmonnoe ynpounenue. Hakmer.

Cramuu 1utacTHuecKo nedopmanu (JIETKOE CKOJBKEHHE, MHOXKECTBEHHOE CKOJIBKECHHE,
MIOIIEPEYHOE CKOJIBKEHUE).

JBoiinukoBanue. [Ipuunabl. Cxema nedopmanyu npu ABOHHUKOBAHUH.

Bnusinue pa3nuyHbIix (pakTOpoB Ha MIIACTUYECKYIO AepopMaluio (TeMneparypsl 1ehopMalni,
CKOPOCTH JiehopMaliiy, IpuMeceil 1 JETUpYIOLUX 3JIEMEHTOB).

CxeMmbl Harpy>Ke€Husl U COOTBETCTBYIOIINE BU/IbI pa3pyLICHUS.

MexaHu3M 3apoxkKAeHUS TPELIUH.

MexaHu3M pacpoCTPaHEHUS TPEIUHBI.

Bsi3koe paspyiienue (0co6eHHOCTH, (POPMBI U3IOMOB).

Xpynkoe paspyliieHue (BHyTpU3EpPEHHOE, MEX3EPEHHOE pa3pylleHue).

Crioco06s1 OOpBOBI C XJTaTHOTIOMKOCTBIO.

Bupr ucnibrranuii. Tumsl 06pa3moB 1711 UCTIBITAHUA. THTTBI KPUBBIX PACTSKEHUS.

Jnarpamma pactspkeHus (xapaktepHble Toukn). [Ipenen npounoctu. Ilpenen TexkyuecTu.
WcnpiTanus Ha cxatue (cxema MCTIBITaHUM, OTpeieNiieMble XapaKTEPUCTUKH ).

WcnpiTanus Ha n3rud (cXemMbl Harpy>KeHus, onpeaesieMble XapaKTePUCTUKH ).

HcnpiTanus Ha kpydeHne (0COOCHHOCTH, JUarpaMmmMa KpydeHus ).

Kputepuu Bb160pa gerupyronmx 31eMeHToB. BiusHue BTopbix ¢as.

OcoOeHHOCTH TUIaCTUYECKOU JAedopmaiuu U pa3pylieHus: Ipu TMHAMHUYECKOM HarpyXeHHH.
CxeMa ucrnpITaHui HA U3rK0. Y mapHas BSI3KOCTb.

Ornpenenenne TeMIepaTypbl XpyInKO-BsI3KOT0 Iepexo/ia.

CriocoObl onpe/iesieHrs TBEPIOCTH.

TBepnocts no bpunuesto.

Trepnocts no Bukkepcy.

MuKpoTBEpIOCTD.

Onpenenenue xaponpoyHocTu. Kpurepuu oLieHKH KapopouyHOCTH. Bupl non3yuyectu.
HcnbiTannsa Ha non3yuyects. [Ipeaen nonsyuectu.

MexaHu3M MJIacTUYECKOW aedopmanyiu mpu BBICOKOTEMIIEPATYPHON MOJI3Y4eCTU (TPEThs
CTa/us MOJIBYYECTH U pa3pyllieHue).

IIpenen pMTENbHON MPOYHOCTH.

Bnusinue nerupoBaHUS U CTPYKTYpPhl Ha XapaKTEPUCTHKHU >KApOMPOYHOCTH (IIPUHIIMITBI
MOBBILIEHUS JKaPONIPOYHOCTH).

OCHOBHBIE TEPMUHBI, UCIIOJIb3YEMbIE [TPU U3YUEHUH YCTAIOCTH.

OcHOBHBIE XapaKTEPUCTUKH YCTAIOCTH.

MeTo1bl UCTIBITAHUN HA YCTAJIOCTh.

[TnacTuueckas nedopMarus Npu HUKIMYECKOM Harpy>KeHUH.

3aporKJIEHUE U PaCIPOCTPAHEHUE YCTATIOCTHBIX TPELUH.

BnusHue XapakTepUCTHMK IMKJIa HalpsDKEHWs. BiusHue COCTOSIHMSL TOBEPXHOCTH U
KOHLIEHTPATOPOB HanpskeHus. TepMudeckas ycTaaocCTb.

CBs13b CONPOTUBIIEHUS YCTAIOCTH C IPYTMMH MEXaHUYECKUMH CBOMCTBaMHU.

3aBHCUMOCTB IPEJIEIIa BBIHOCIMBOCTU OT CPEIHETO pa3Mepa 3epHa.

Omnpenenenns U OCHOBHBIE TOHATHS.

HcnpiTanus Ha yCTaJIOCTh Pa3InYHBIX COEAUHEHNUN.

[IpouHocTh MaTepHana U MPOYHOCTb KOHCTPYKIIUH.



4. OueHoYHbIe MaTepHAJIbI VIS KOHTPOJISI yCIIeBAaeMOCTH U Pe3yJIbTATOB OCBOCHHS
yueOHOH THCHMILINHBI (MOIYJIs1)

4.1. Ilepeyenb KOMIETEHIUI U UHANKATOPOB IOCTUKEHUS] KOMIIETEHIUI ¢ YKa3aHUEM
COOTHECEHHBIX C HUMH 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00yUeHUsI Mo JucHunauHe. Onucanue
KPUTEpPHEB U KA OLleHUBAHHUS Pe3y/1bTATOB 00yUYeHUs M0 JUCUUILINHE
Kon wu dopmymupoka kommereniuu: OIIK-2. CrocoOeH TBOpYECKHM WCIOJB30BaTh B
podecCHOHALHOM MeSTeIbHOCTH 3HAHUS (PYHIAMEHTATBHBIX U MPUKIIAIHBIX Pa3/IeiIOB JUCIIHILIAH
(MomyIieit), onmpenesoIuX HaPaBJICHHOCTh MPOTPAMMbI MaruCTpaTyphl

Kon n Kpurepun onieHrBaHus pe3yapTaToB 00ydeHUs
HANMMEHOBAa
HHe 2 3 4 5
uHIMKaTop | Pe3dyabTarhl («He («YnoBnerBopu | («Xopomo» | («OTANYHO»)
a 00y4eHHUs IO | YIOBJICTBOP -TEJILHOY) )
AOCTHKEHHM | JUCHUILUIMHE | HU-TEIbHO»)
1
KOMIIETEHI]
uu
OIIK-2 3uame:npunyy | OOy4atomm | OOy4arommiicss | OOy4aromy | 3naem TPUHLAI
n pabomei ncs IIPABUIIBHO ncs paloThI
060opydosanus | TPABHIBHO | OTBEYaCT OT | MPaBWIBLHO | 0OOPYIOBAHUS U
u OoTBeYaceT 51% 1o 75% | oTBedaeT OT | BO3MOKHOCTH
0 o
gosmoocnocmu | MeHee 50% | BOIpocos. 76% JI0 | IPUMEHEHHUS
TECTOBBIX 89% METOJIOB
npUMeHeHUs
BOIIPOCOB. BOIPOCOB. | U3y4YECHHUs
Memooos p p yi
MEXaHUYECKUX
u3yueHus .
CBOICTB
MeXaHUYeCKUX
y HaHOMaTepHuao
ceolicme B
Hanomamepua OGyuarommiics
1108. OTBEYAET

MPaBWIBHO  Ha
90% wu 0Oolee

BOITPOCOB.
Vuems: OO6yyvaromu | Obyuaromuiics | OOyuatomu | Ymeem
AHATUBUPOBAND 15(1 MPaBUILHO Hcs aHaJIM3UPOBATH
u 0606wams MPaBUJIBLHO | OTBEYACT OT | IPaBUJILHO | U 00001maTs
0 0
pesybmam OTBEYacT 51% nmo 75% | oTBe4aer OT | pe3yabTaThl
0 (V)

uccnedosamens | MEHEC 50% | Bompocos. 76% JIO | HCCIIEIOBATEILC

TECTOBBIX 89% KHX pabor,
cKux pabom,

BOITPOCOB. BOINIPOCOB. | BBITIOJHSATH
BbINOJIHAMD

IIOMCK Hay4YHOU
U TEXHUYECKOHN
uHpopMaluu B
obnactu

HAaHOTEXHOJIOTU

v

u.

NOUCK HAYYHOU
U MexHU4ecKou
ungopmayuu 8
obnacmu




HAHOmMeXHOoJI02U

u. OOyuaromuiics
OTBEYAET
MPaBWIBHO  HA
90% wu Ooiee
BOIIPOCOB.
Bnaodems: O6yuatomu | O6yuatomuiicst | OOyuaromu | Bradeem
Mmemoodamu ics MIPaBIWIBHO e METOJaMH
NO0020MOBKUO NPAaBWIBHO | OTBEYAET OT | IPAaBWJILHO | IMOJITOTOBKHU
030p08, OTBEYaeT 51% no 75% | oTBewaer oT | AAHHBIX TUTSt
omuemos u | meree 50% | BOMpOCOB. 76% IO | COCTaBIIEHUS
00K1a008 0 | TECTOBBIX 89% 0030poB,
HAay4Ho- BOITPOCOB. BOIIPOCOB. | OTYETOB u
uccneoosamensbe JIOKJIaJI0B 0
KoU pabome Hay4HO-
HCCIIEI0OBATENBC
KoM paboTe
OO6yuaromuiicst
OTBEYAET
MPaBWIBHO  Ha
90% wu Oomee
BOITPOCOB.
IIK-2 3name O6yuatomu | OGyuatomuiicss | OOGydaromu | 3namo
OCHOBHbLE Hcs MPaBUILHO Hcs OCHOBHBIEC
MexaHuyeckue | IPABWJIBHO | OTBEYAET OT | MPAaBWJIHO | MEXaHUYECKHE
ceoticmea OoTBeYaceT 51% 1o 75% | oTBewaeT OT | CBOMCTBA
Hanouacmuy u | MeHee 50% | BOIIPOCOB. 76% 0 | HaHOYacTul MU
Cynpamonexynisi | TeCTOBBIX 89% CYMPaMOJIEKYJIS
PHBIX BOITPOCOB. BOIIPOCOB. | PHBIX
ancamone. aHcaMOJIeH.
TIK-2 Ymemo OO6yyvaromu | Ha ocHoBanuum | OGyuatomu | Ymeem
OLIEHHBATh Hcs SKCIIEPUMEHTANl | HCS OLIEHUBATh
BIIMSIHHE MPaBUJIBHO | BHBIX JIAHHBIX, | IPABUJILHO | BIIUSHHE
pa3MepHOTo OTBEYAET MPOTHO3UPYET OTBEYACT OT | Pa3MEPHOTO
(bakropa Ha | meHee 50% | nmoBeneHue 76% 1o | daxtopa Ha
CTPYKTYpy M | TECTOBBIX HaHomarepuano | 89% CTPYKTYpY u
¢buzuko- BOIIPOCOB. | B, HO COBEpIIIAET | BOMPOCOB. | (hHU3HKO-
XUMHYECKHUE, dakTudeckue XUMHYECKHE,
OMOJIOTHYECKHUE OIIINOKH. OMOJIOTUYCCKUE
CBOMCTBA Obyuarommiics CBOMCTBA
HAaHOOBEKTOB. MPaBUILHO HaHOOBEKTOB.
OTBEUYAET oT OOyuaromuiics
51% mo 75% OTBEYAET
BOIIPOCOB. MpaBWIBHO  Ha

90% wu Ooxnee




BOIIPOCOB.
OOyuaromuiics
OTBEYaET
NpaBUIBHO  HA
90% wu Oonee
BOIIPOCOB.
1IK-2 Bnaoems O6yuaromu | Bnageer OOyuatomu | Bradems
ungopmayueti o | ics METOJaMU ncs uH(popmanuen o
Ha3HayeHuu U | IPaBUWIbHO | MOATOTOBKU NPaBUIBHO | HA3HAYCHUH U
nepcneKmueHul | OTBEYaeT JTAHHBIX, HO | OTBEYAET OT | MEPCIEKTUBHBIX
X obnacmsax | menee 50% | oOywatomuiics | 76% 10 | obnacTax
npuMeHeHus TECTOBBIX UCIIBITHIBAET 89% IPUMEHEHUS
HaHOOO®LEeKmMOog | BOIPOCOB. | CIOXKHOCTH B | BOIIPOCOB. | HAaHOOOBEKTOB B
8  pasiuuHbIX UHTEPIIpETAlNU Pa3INYHBIX
ompacnsx pe3ynbrata. He OTpacisax
NPOMBIULIEHHOC MOHUMAET MIPOMBIIIIIEHHOC
mu. B3aNMOJEHCTBH TH.
€ JKHMBOM W
HEKHBOU .
TKAHCH Obyuaromuiics
OB yuaromuiics OTBEYaeT
HpABUITBHO MpaBWIBHO  Ha
OTBEYaeT oT 90% u bonee
51% 10 75% BOIIPOCOB.
BOIIPOCOB.

4.2. TunoBble KOHTPOJLHbIE 3aJaHUSl WJIM HHbIE MaTepuaJibl, He0OXOAUMBbIE IS
OLlCHUBAHHWSI Pe3yJbTATOB O0y4YeHHs] MO Y4eOHOHl JUCUMIIJIMHE, COOTHECEHHBIX ¢
YCTAaHOBJIEHHBIMH B 00pa30BaTeIbHOM MporpaMMe HHAUKATOPAMH JOCTHKEHHsI KOMIeTeH Ui

Kox v HammMeHnoBanue
HHAUKATOpA
JOCTHKEHHS

KOMIIETEeHIIMH

Pe3ynbTaThl 00y4eHHUs 110 AUCHUIJIMHE OueHovHbIe CpeaCTBA

OIIK-2.1, OIIK-2.3 OOyuaromuiicas  crnocoOeH  IPUMEHSTH
¢dopmynbl, Tabauubl W rpadUKOB UL
NpeICTaBICHUS JTAHHBIX; criocoGen | 1 €CT WM MUCbMEHHAs
HOPOBOJUTh HH(POPMALMOHHBIA TOUCK IO paboTa

OTJIENIbHBIM O0BEKTaM HCCIIeI0BaHHH.

[K-2.2, TIK-2.3, TTK- OO6yyaromuiics MIPUMEHSET pa3aensl
25 ¢u3MKM, XUMHUHM © MaTepHaJoBeICHUs
HEOOXOMUMBbIE I pEIIeHUS Hay4dHO-
WHHOBAI[MOHHBIX  3aJad M  HayYHBIX
HCCIIeIOBaHUN JUTSI pa3BUTUA

Tect unu nucEMeHHAs
pabota




NCPCICKTUBHLIX ITPOCKTOB.

5. Y4eOHO-MeTOANYeCcKOe o0ecnieyeHre y4eOHOM TUCHUIIINHBI (MOYJIs1)

5.1. IlepeyeHb OCHOBHOI1 M 10TIOJIHUTEIbHOM JTUTEPATyPbl, HeOOX0AMMOM /151 0CBOCHUS
y4eOHOI JTUCHUILTHHBI (MOYJIs1)

Hanuune
ME€YATHBIX U (WJIN)
Ne | Hanmenosanue neuarupix u (1K) 2IEKTPOHHBIX 00pa30BaTEIbHBIX U DTCKTPOHHBIX
00pa3oBaTEIbHBIX
T/ UH(POPMALMOHHBIX PECYPCOB "
MH(OPMALUOHHBIX
pecypcoB
OcHoBHas JInTeparypa
OcHoBbl HaHoTexHOJ0THH : yueOHuk / [H. T. Ky3nenos, B. M.
1 Hogotopues, B. A. XKabpes, B. . Mapronun]. - 4-e u3za. - Mocksa : 5
Jlaboparopus 3uanmid, 2023. - 397 ¢. - ISBN 978-5-93208-356-7. -
Tekcr : HemocpeACTBEHHBIM.
OcHoBbl HaHoTexHOJorHH : yueOHuk / H. T. Ky3nenos, B. M.
Hogotopues, B. A. XKabpes, B. . Maproaun ; xynoxxuauk U. E.
Mapen. — 3-e u3n. — Mockaa : JlabopaTtopust 3Hanui, 2021. — 400 c. HeorbaH ML
2 — ISBN 978-5-906828-26-2. — Texct : anexTponHsblit // Jlans : pOCT
ANEKTPOHHO-0MOmoTeyHas cuctema. — URL: AOCIYIL
https://e.lanbook.com/book/176415 (nara obpamienus: 03.04.2025). —
PexxuMm noctyma: 1iist aBTOpU3. MOJIb30BATEIICH.
JonoaHuTeILHAS JUTEPaTypa
Hano- u 6uokomIo3uTsl : yueoHOe nocooue / moa penakuueit A. K.- T.
Jlay [u np.] ; mepeBox ¢ anrimiickoro U. FO. I'opoynosoii, T. I1.
MoconoBoit. — 2-¢ u3a. — Mocksa : Jlaboparopust 3nanuid, 2020. — 1 PON——
1 | 393 c. — ISBN 978-5-00101-727-1. — Tekcr : anekTpoHHbIH // JlaHb : pOCT
ANEKTPOHHO-0MOmMoTeyHas cuctema. — URL: AOCTYI
https://e.lanbook.com/book/135507 (mata ooparienus: 03.04.2025). —
Pexxum moctyna: A aBTOpU3. MOJIb30BaTENCH.
lNogpiMuyk, A. FO. Dxonorust HaHOMaTepHaoB : yueOHoe rmocodue /
A. 1O. T'oppmmuyk, I'. I'. CaBenses, A. I1. 3pikoBa ; nox pea.: JI. H. HeorbaHuaerHLii
2 [TatpukeeBa, A. A. PeBunoii. - Mocksa : BUHOM. Jlabopartopus pOCT
swammii, 2017. - 272 c. - ISBN 978-5-9963-0523-0. - Texcr : AOCTYH
HEIOCPEACTBCHHBIN.
Kupuanos, B. C. Hanomarepuanbl, HAHOTEXHOJIOTHH U 3JIEMEHTBI
HaHOHayKu : yuye6Hoe nocodue / B. C. Kupuanos. — I[lepms :
3 [MTHUITY, 2024. — 287 c¢. — ISBN 978-5-398-03067-9. — TekcrT : HeorpanuueHHbIi
ANIeKTpOHHBIN // JlaHb : anexkTpoHHO-O0nbmoTeynas cucrema. — URL: JIOCTYTI

https://e.lanbook.com/book/416447 (nata obpamienus: 03.04.2025). —
Pexxum noctyna: uis aBTOPHU3. MOJIb30BaTEIEH.



https://e.lanbook.com/book/176415
https://e.lanbook.com/book/135507
https://e.lanbook.com/book/416447

Penkonkos, JI. Y. Hanomatepuansl : yaebnoe nocodue / 1. .
PenkonkoB, B. B. JIéBuna, J. JI. J3umsurypu ; xynoxuuk C. MadanT?.
— 6-¢ m31. — Mocksa : Jlaboparopus 3uanmii, 2021. — 368 ¢. —

4 ISBN 978-5-93208-550-9. — TekcT : anekTpoHHbIi // JIaHb :
ANEKTPOHHO-0MOmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/176410 (nara obpamienus: 03.04.2025). —
Pexxum noctyna: Ui aBTOPHU3. TTOJIb30BaTENEH.

Heorpannuennsiit
JIOCTYII

Xunwny, . Y. BBenenne B HAHOTEXHOJIOTHH : yaeOHoe mocodue / 1. U.
Xunny, A. A. Kononos, A. B. Kono6os. — Cankr-IlerepOypr : PI'TIY
um. A. U. I'epuena, 2023. — 112 c. — ISBN 978-5-8064-3338-2. — | Heorpanu4eHHBI
TexcT : anexTpoHHBIH // JIaHb : 31eKTPOHHO-O0MOIMOTEYHAs CHCTEMA. JIOCTYT
— URL.: https://e.lanbook.com/book/355364 (nata obparieHus:
03.04.2025). — PesxkuM gocTyma: [jis aBTOPH3. MOJIb30BaTEICH.

MeTo 16l HccTIeIOBaHUSI HAHOMATEPHAJIOB M HAHOCHUCTEM :
Ja00paTOPHBIN MPAKTUKYM : yaeOHOe rmocobue / coctaButenu M. M.
[lIeBuenko [u ap.]. — CraBponons : CKOVY, 2022. — 174 c. — Tekct | HeorpanuueHHBIH
: OJIEKTPOHHBIN // JIaHb : 2JEKTPOHHO-OMOIMOTEYHAs! CUCTEMA, — JIOCTYTI
URL.: https://e.lanbook.com/book/386612 (mata oOpareHus:
03.04.2025). — PeskuM gocTyma: i aBTOPH3. MOJIb30BaTEICH.

Pei6una, H. B. Ynpasnenue cBoiicTBaMu HaHOMaTepUaIoB U
HaHOCTPYKTYp : yueOHoe mocooue / H. B. Pribuna, H. b. Pe16un. —
Pszanb : PIPTY, 2022. — 160 c. — TekcT : anexkTpoHHbIi // JIaHb : HeorpaanueHnnplit

ANEKTPOHHO-0MOmoTeyHas cuctema. — URL: JIOCTYTI
https://e.lanbook.com/book/439685 (nara obpamienus: 03.04.2025). —
Pexxum noctyma: st aBTOpU3. MOJb30BATEIICH.

5.2. Ilepevyennb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKANIUOHHOM ceTu « UHTEpHET,
HEOOXOAMMBIX JIJISi OCBOEHHsI Y4YeOHOW JAUCHUIUIMHBI (MOAYJsl) (OonoiHums ceoe npu
Heobxooumocmiu,)

1. Design process for nanomaterials: https:/link.springer.com/article/10.1007/s10853-013-

7196-x

2. Nanomaterial  Design:  https://www.ifw-dresden.de/institutes/iin/research/nanomaterial-
design/

3. Nanotechnology research and development: https://nano.nature.com

6. MarepuajbHO-TeXHHYECKAasI 0a3a, Heo0XoauMas IS OCYILEeCTBJICHUS
0o0pa3oBaTeIbHOI0 Mpouecca mo y4eOHoi JMcuMIInHe (MOIYJIA)

6.1. MarepuaabHo-TexHu4Yeckasi 0a3a, HeoOXxoauMasi sl  OCYLIECTBJICHUS
0o0pa3oBaTeIbHOI0 Mpouecca mo y4eOHoi JucuMIInHe (MOIYJIs)

Taoauma
Ne | HaumeHoBaHue BHUIA Anpec (MECTOTONIOXKEHHE)
HaumenoBanne o0beKTa,
o0Opa3oBaHus, YpOBHSA 00BeKTa, IOITBEPKIAIOIIETO
n/ MOATBEPIKIAIOIIETO HATUYUE
obOpa3oBaHus, HAIM4YUE MaTepUaTbHO-
Il MaTepUaIbHO-TEXHUYECKOTO
npodeccuu, TEXHUYECKOTO obecrieueHus, (¢



https://e.lanbook.com/book/176410
https://e.lanbook.com/book/355364
https://e.lanbook.com/book/386612
https://e.lanbook.com/book/439685
https://link.springer.com/article/10.1007/s10853-013-7196-x
https://link.springer.com/article/10.1007/s10853-013-7196-x
https://www.ifw-dresden.de/institutes/iin/research/nanomaterial-design/
https://www.ifw-dresden.de/institutes/iin/research/nanomaterial-design/
https://nano.nature.com/

CIICIMUAJIbHOCTH, O6€CH€‘-I€HI/I$I, C ICPCYHEM YKa3zaHuEM HOMEpa TaKOBOT'O

HalpaBJICHUS OCHOBHOTO 000PYIOBaHUS 00bEKTa B COOTBETCTBHU C

MOJTOTOBKH (15t JIOKYMEHTaMHU M0 TEXHUYECKOU

podecCuoHAIBHOTO WHBEHTAPHU3AIHH )
oOpa3zoBaHus),
ImoaBuaa

JIOTIOJTHUTEIIBHOTO

oOpa3oBaHus
1 2 3 4
1 ®OI'bOY BO BI'MY Munsznpasa

Poccun, Kadenpa menununckoit
¢u3nku 1 nHGOPMATUKU
VY4eOHble ayIUTOPUH:

Bhiciiee, HAMpaBicHIe Ne 344,345,346,347,402:

noxrorosku, 06.04.01 | Mebenb:

Buomorus, Komnbroteprsie cTomsl — 16 mt 450008, Pecry6imka
HAIIPaBJIEHHOCTh Crynbs — 30 mr Bamkoprocran, Kuposckmuii
(npocuis) OcHoBHOE 000pyIOBaHHUE:! paiioH, . Ya,
MOJITOTOBKH HNurepaktuBHas nocka-1 mir. yi. [Tymkuna,96/98, 7 kop,
bronanoTexHo0rHA U | KoMIbIOTEP - MOHOOJIOK -16 11T 3 srax
HaHOCTPYKTYPUPOBAHH | nryyipTiMeMIHBIN TPOEKTOD -1

ble OMoMaTepuabl LT

Yyenunueckas nocka — 1 mr
B03MOKHOCTE ITOIKITIOUEHHUS K
CETH UHTEPHET

Ka6unet CPO 402

6.2. CoBpeMeHHBbIe TpodeccuOHATbHBbIE 0a3bI JaHHBIX, HHPOPMALIMOHHbIE CIIPABOYHbIE
CUCTEMBI

1. http://medbiol.ru - Caiit 11 00pa30BaTEIIbHBIX U HAYYHBIX IEJICH.

2. http://www.biochemistry.org - Caiit MexayHapoaHoro onoxumuyeckoro odmiectBa (The
International Biochemical Society).

3. http://www.clinchem.org - Caiit sxypuana Clinical Chemistry. Opran AmepukaHCKOM

accoonuanuy KInHu4deckoi xumuu - The American Association for Clinical Chemistry (AACC).
(MexaynaponHoe oOIIeCTBO, OOBEIUHSIONIEE CIEHUATNCTOB B O0JIACTH MEIUIUHBL, B cdepy
po(heCcCHOHATLHBIX HHTEPECOB KOTOPBIX BXOJIAT: KIIMHHUECKAs XUMUSI, KIIMHUYECKas TabopaTopHast
Hayka 1 1abopaTtopHast MEIUIUHA).

4. http://biomolecula.ru/ - Owomonekyma - caiT, MOCBAIMEHHBIN MOJEKYISIPHBIM OCHOBaM
COBPEMCHHOW OHOJIOTHHM M TPAKTHYECCKUM TPUMEHECHHUSM HAyYHBIX JOCTH)KCHUH B MEIHMIIMHE U
OMOTEXHOJIOTHH.

d. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia Educational Resource
for Learning and Online Teaching.

6. www.elibrary.ru - HanuoHanbHas OuOnmorpaduyeckas ©0aza JaHHBIX HAyYHOTO
IUTHPOBaHuUs (MpodeccuoHaibHast 0a3a JaHHBIX)

7. WWW.SCOPUS.COM - KpymHelmas B MHpe eauHas pedepaTuBHas 0a3a JaHHBIX
(mpodeccronanbHas 6a3a JaHHBIX)

8. www.pubmed.com - aHrmos3plYHas TEKCTOBas 0a3a JaHHBIX MEIUIHMHCKUX |

Oouonorudeckux myonukanuii (mpodeccuonanpHas 6a3a TaHHBIX).


http://medbiol.ru/
http://www.biochemistry.org/
http://www.clinchem.org/
http://biomolecula.ru/
https://www.merlot.org/merlot/index.htm
http://www.elibrary.ru/
http://www.scopus.com/

Q. http://www.studmedlib.ru/ - MmHOTOTIPOQUIBLHBIN 00pa3oBaTenbHbIN pecypc "KoHCyabTaHT
CTyleHTa" SBJISIETCS IIEKTPOHHO-O0MOmmoreunoi cucremoii (9bC), mpenocTaBisronie J0CTym yepe3
ceTb VIHTEepHET K yueOHOH IuTepaTrype U TOTOJIHUTEIbHBIM MaTepraliaM, B TOM YHCIIe ayuo, BUJEO,
aHMMAallMH, MHTEPAKTUBHBIM MaTepHajaM, TECTOBBIM 3aaHUsM H Jp.

10.  http://e.Janbook.com - 51eKTPOHHO-OMOIHOTEHAS CUCTEMA U31aTeNbCeTBa «JIaHb» - pecypc,
BKJTIOUAIOMIMKA B ceOsl DJIEKTPOHHBIE BEPCHHM KHUT HW3AaTeNbCTBA «JIaHB» M JOpyrux BemyLINX
M3/IaTeNIbCTB YIeOHOW JIUTEPATyPhI MO0 €CTECTBEHHBIM U TYMaHUTapHBIM HayKaM.

11.  https://www.books-up.ru/ - snekTpoHHO-OMONMOTEUHas cucTeMa «ByKam» - 5TO HOBBIi
¢dopmar OMOIMOTEYHOM CHCTEMBI, B KOTOPOI COOpaHbl KHUTH MEAUIIMHCKON TEMATHKH: SIICKTPOHHBIE
BEPCHUHU KaYECTBEHHBIX MIEPBOMCTOYHUKOB OT BEIYIUX M31aTEIBCTB CO BCETO MUPA.

12.  https://rusneb.ru/ - npoexr Poccuiickoii rocynapctBennoii 6uonuoreku. Haunnas ¢ 2004 r.
IIpoext HanumonaneHas osnexTpoHHass Oubnuoreka (HOB) paspabarbiBaeTcss  Beaymumu
poccuiickumu OubIMoTeKaMM MpH MojJiepkke MuHucTepcTBa KylnbTypsl Poccuiickoit @enepanuu.
OcHosHnas nenb HOb - obecneunts cBOOOIHBIN nocTyn rpaxkaaH Poccuiickoit @enepanun ko BceM
W3JIaHHBIM, M3/1aBa€MbIM M XpaHAIUMCS B (pOHIAX POCCHICKHX OMOIMOTEK M3MAHHSIM W HAyIHBIM
paboTaM, — OT KHIKHBIX TAMSITHUKOB UCTOPUH U KYJBTYPHI JI0 HOBEHIITNX aBTOPCKHUX MTPOU3BEACHUH.

13.  https://www.ras.ru/ - b>IEKTpOHHBIE BEPCHU KOJLIEKIHH 3KypHAJa0B «Poccuiickoii
akaaemuu Hayk» (PAH)

14.  https:/dlib.eastview.com/ - KoJaekuus )KypHaIoB «MeIulMHA U 3IpaBOOXPAHEHHE» Ha
mwiarpopme komrannn UBUC. B komnekiuio BXOAAT *KypHallbl KaK 3a TEKYIIUW Tof, Tak U apXuB
HOMEpOB.

15.  http://ovidsp.ovid.com/ - TIONHOTEKCTOBas KOJUIEKIUS JKYPHAJIOB OT  BELYHIETO
MEXAYHApOJAHOTO MeEAULMHCKOro wuzaarenbctBa LWW, B KOTOpBIX NYOIMKYIOTCS aKTyalbHbIE
UCCIIEIOBAHUS U MaT€pPHUAIIbI TI0 PA3IUYHBIM 001aCTIM MEIULIUHBI.

16. https://link.springer.com/ - T[OJHOTEKCTOBas KOJUIEKLIMS OSJIEKTPOHHBIX KHUT U
MIOJIHOTEKCTOBAs MMOJIMTEMAaTUYeCcKasi KOJUJICKIMS >KypHAJIOB U3JareiabcTBa Springer Nature Ha
AHIJIMICKOM SI3BIKE 110 PA3JIMYHBIM OTPACIISAM 3HAHMIA.

17. http://onlinelibrary.wiley.com - moJHOTEKCTOBBIE KOJIJIEKIIMH, KOTOPhIE BKJIFOUAIOT B CEOs
KaK TEKyIllHe, TaK U apXUBHBIC BRIMYCKH U3 Ooisiee yeMm 1700 sxypHasioB uznarenbcrBa John Wiley &
Sons, Inc., oxBarbiBaromue Takue 00JaCTH Kak T'yMaHHTapHbIE, €CTECTBEHHbIE, OOIIECTBEHHBIE U
TEXHUYECKHE HAYKH, a TAKXKe CEJIbCKOEe X0341UCTBO, MEULIUHY U 3[IPaBOOXPAHECHHUE.

18.  https:/www.cochranelibrary.com - 6a3sl  jgaHHbiXx KokpeiiHOBCckoil — GHONMOTEKH
MPEIOCTABISIOT MH(GOPMAIMIO M JO0Ka3aTelabCTBa JIsl MOJJEPKKH pElIeHUuH, MPUHUMAeMbIX B
MEIMIIMHE M JIPYTuX OoONacTAX 3ApaBOOXpAaHEHUS, a TakkKe HHPOPMHUPYIOT TeX, KTO MOJIy4aeT
MEIMIIMHCKYI0 TIOMOIb. Pecypc mo3BoisieT HaWTH HHPOPMALMIO O KIMHUYECKUX HCIBITAHHSIX,
KOKPEMHOBCKHX 0030paX, HEKOKPEHHOBCKHUX CHUCTEMAaTHYECKUX 0030pax, MeETOHO0JIOrHYECKHX
UCCIIEJIOBAHUSX, TEXHOJOTMYECKUX W DKOHOMUYECKHMX OIEHKaX IO OINpENeIeHHOW TeMe WU
3a00JIeBaHUIO.

19. https://www.orbit.com/ - 6a3a JaHHBIX MATEHTHOTO MOUCKA, 0OBEAMHSIONMAs HH(DOPMAIHIO
o Oonee yem 122 MHIIMOHAX MATEHTHBIX MYyOIWKaIUi, moilydeHHYH u3 120 MexTyHapOIHBIX
MaTeHTHBIX BeNoMCTB, Bkmroyas Pocllarent, BcemupHyro opraHuzanuio HUHTEIUIEKTYalbHOMN
cobcrBenHoctu (BOUC), EBponelickyto NaTeHTHYO OpraHU3aLuIo.

20. http://search.ebscohost.com/ - NOJHOTEKCTOBasl KOJUIEKIUs, KOTOpas Bkirouaer 144
ANIEKTPOHHBIE KHUTH OT BEAYIIUX HAyYHBIX U YHUBEPCUTETCKUX H3/IATENLCTB U OXBATHIBAET BCE
JTUCIUIUTAHBL, U3y4aeMble B MEAUIIMHCKOM BY3e€.

21.  https://nmal.nucleusmedicalmedia.com/home - 6a3a uzo6paxenuii Nucleus Medical Art
Library (NMAL). Co3nannas Nucleus Medical Art, NMAL coaepXHUT pacTylIyto KOJIICKIUIO
BBICOKOKAQUECTBEHHBIX WJUTFOCTPAllM W aHMMAalWH, W300pa)karollnX aHaTOMUIO, (PHU3UOJIOTHIO,
XUPYPTHIO, TMATOJOTUI0, OONE3HH, COCTOSHHSI, TPaBMbI, 3MOPHOJIOTHIO, THUCTOJIOTHIO WU JpPyrue
MEIUIIUHCKHE TEMBI.



https://www.studentlibrary.ru/
http://e.lanbook.com/
https://www.books-up.ru/
https://rusneb.ru/
https://www.ras.ru/
https://dlib.eastview.com/
http://ovidsp.ovid.com/
https://vk.com/away.php?to=https%3A%2F%2Flink.springer.com%2F&post=187479328_435&cc_key=
http://onlinelibrary.wiley.com/
https://www.cochranelibrary.com/
https://www.orbit.com/
http://search.ebscohost.com/
https://checklink.mail.ru/proxy?es=exHmnlxy3utBdsCYJDqFeZOZFWOuwDvp9wm5qJEUVhc%3D&egid=L%2FrdsAxRhd81DkibA7EUg08rjDdTK3Z5vMTejbDPkMM%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fnmal.nucleusmedicalmedia.com%252Fhome%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4ce9994701945543&uidl=16989000301521201267&from=alexandra@books-up.ru&to=nataponi@mail.ru&email=nataponi@mail.ru

22.

23.

www.jaypeedigital.com - komIIeKCHas TIaTGopMa MEAUIIMHCKUX PECYPCOB ISl CTYIEHTOB,
npernojaBaresieil, HaydHbIX W MEIULIMHCKUX pPaOOTHHKOB OXBaThiBaeT Oojee 60 MEIMIIMHCKHX
CIELUAIBHOCTEH, BKIIFOUAsi CMEXHBIE 00J1aCTH — CTOMATOJIOTHIO, YXOJ1 32 0OJILHBIMH, (PU3HOTEPAITHIO,
dapmakonoruro. [udporoit kouTeHT JAYPEE DIGITAL comepXUT KIMHHYECKYIO IHATHOCTHKY,
na0opaTOpHBIE UCCIIEOBAHMS, COBPEMEHHBIE XUPYPIHUECKUE MPOIEAYPhI, KINHUYECKAE METO/IBI
OT JIYYILIHUX CIEUUAIUCTOB OTPACIIU IO BCEMY MUpY.

https://eduport-global.com/ - snexTpoHHast OMOIMOTEKA MEAUIIMHCKOHN JTUTEPATypHI OT
CBS Publishers & Distributors Pvt. Ltd., oqHoro n3 Beaymux nzaarensctB Ha MHanKCKOM

CY6KOHTI/IHCHTC, HU3BECTHOI'O CBOMMHU Ka4€CTBCHHBIMU y‘IC6HI/IKaMI/I Mo MEAUMIMHCKUM HAayKaM U
TEXHOJIOI'UAM

6.3. JIuneH3uoHHoe U CBOOOHO PacNpoCTPaHsieMoe NMPOorpaMMHoe odecrieyeHue, B TOM
YHcJie 0Te4eCTBEHHOr 0 MPOM3BOJACTBA

Ne

1/ HaumenoBanune Onucanue Kon ITocraBmuk Tne

0 -BO YCTaHOBJIEHO

1. |lIpaBa ©Ha mnporpammy mist DBM| Onepammonnas |200 000 Kagenps "
KOpIIOpaTUBHAs JULEH3US Ha| cucTeMa «Co¢rnaitn  |moapa3neneHus
CrenualbHbI HAOOp mporpamMMHubix| Microsoft Tpeiim» YHuBepcurera
npoaykroB  Microsoft  Desktop| Windows +
School ALNG LicSAPk OLVS E 1Y| obucHblii makeT
AcadenicEdition Enterprase Microsoft Office

2. |llpaBa Ha mporpammy mms OBM| Opranuzamnms 25 000 Jlexumonnsie
Habop BeO-cepBucoB,| BKC Microsoft «CodtmaitH  |ayIuTOpUHA
MPEAO0CTABIISIIONTUX JIOCTYTI k| Teams Tpeito» Kadenpor u
Pa3IUYHBIM MpPOrpaMMaM U yclIyram noipa3esieHus
Ha ocHoBe Tuiatdopmbl Microsoft YHuBepcurera
Office mms obpazoBanust Microsoft
Office 365 A5 for faculty - Annually

3. |IIlpaBa nHa mnporpammy mus DOBM| AntuBupycHas |175 000 Cepaepa,
CUCTeMa AaHTHUBUPYCHOW  3alIUTHI| 3alllUTa 0 «Codrnaitn  |kadeapsl u
MIePCOHATIBHBIX KOMIIBIOTEPOB| (poccuiickoe Tpeiin» Moipa3iesieHus
Dr.Web Desktop Security Suite| I10) YHuBepcuTeTa
Kommnekcnas 3amura + ILlentp
yIpaBICHUS

4. Ilpaa nHa mnporpammy it OBM| AntuBupycnas |450 000 Kadenpst u
CUCTeMa AaHTHUBUPYCHOW  3alUTHI| 3allUTa «Codrnaitn  |moxpazaencHus
pabounx craHimuii u  (ainoBbIX| (poccuiickoe Tpeitn» YHusepcurera
cepeepoB  Kaspersky  Endpoint| I1O)
Security Jifif: Oom3Heca —
Crangaptaseiii Russian Edition. 500-
999 Node 1 vyear Educational
Renewal License

5. |IlpaBa Ha mporpammy it 9BM Oducueriii maker |120 000 Kagenps! u
OducHoe nmporpaMmMHOE (poccwiickoe «Codrnaitn  |monpazaencHus
obecnieuenre MoitOdguc I10) Tpei» VYHuBepcurera
CranaapTHbii

6. |IIpaBa Ha mporpammy s 9BM Omnepanuonnas | 40 000 Kagenpst u
OnepannoHHas cucTeMa s cucTema «Codrnaitn  |moapazaencHus

Tpenn» YHuBepcurera



https://www.jaypeedigital.com/home
https://eduport-global.com/

00pa30BaTENbHBIX YIPEKACHUN (poccuiickoe
Actpa Linux Common Edition [1O)

7. (IlpaBa Ha nporpamMmy juist O9BM OuibTpanus 1 000 Cepsep
Cucrtema KOHTEHT-(QHIBTPALIIH UHTEpPHET- «Co¢rnaiin
SkyDNS KOHTEHTA Tpeiim»

(poccuiickoe
[10)

8. |IIpaBa Ha mporpammy it 9BM Opranuzauuu 1 000 Cepsep
Cucrema a5 opranu3alyy u BEO- «Co¢rnaitn
MpOBEACHUS BEO-KOH(PEPEHIIHH, KOH(epeHIIHI, Tpeii»

BeOMHApPOB, MacTep-KIaccoB BEOMHApOB,

Mirapolis Virtual Room MacTep-KJIacCoB
(poccuiickoe
[10)

9. |[IpaBa Ha mporpammy st 9BM VYueOnblit 1 «CodnaitH | XOCTUHT Ha
Cucrema 1MCTaHIIMOHHOTO noprai (B Tpenn» BHEIIHEM
oOyuenus Pyccknii Moodle 3KL coctaBe DNOC pecypce

BI'MY)
(poccwuiickoe
[10)

10,I1paBa Ha iporpammy it DBM DJIEKTPOHHBIN 1 Kommanus  |Cepsep
"AUC «BUT: Yupasienue JeKaHaT (B «IIepsit BUT"

BY30M»'"' cocrase DMOC

BI'MY)
(poccwuiickoe
[10)
(poccwuiickoe
[10)

11ITpaBa Ha nporpammy st 9BM Koprnoparusaer | 1 000 Cepsep
«1C-burpukc: BHyTpeHHuii i moptai (B «Ba06Cod1»

MOpTaJ y4eOHOI 0 3aBeIeHU s coctaBe DNOC
(HEOTp. KOJI-BO TOJIH30BATEIICH ) bI'MY)
(poccuiickoe
[10)

12 T1paBa Ha mporpammy s 2BM Caiit OO (B 1 000 XOCTUHT Ha
«1C-burpukc: YnpasjeHue coctaBe DNOC «B20Cod1» |BHEIIHEM
caiiToMm - JKcepT» BI'MY) pecypce

13/IIpaBa Ha nporpammy it 9BM (poccuiickoe 1 000 XOCTHHT Ha
«1C-burpukc: Caidt y4eOHOro 110) «B20Cod1» |BHEIIHEM
3aBe/IeHUs» pecypce

14/TlpaBa nHa mnporpammy mis DBM| [Taker s | 10 000 Kadenpa
MakKeT A7 CTAaTUCTHUYECKOTO aHalln3a| CTaTUCTHYECKOT «Co¢rnaiiH  |00LIECTBEHHOTO
Statistica Basic Academic for| o aHanM3a Tpeiiny 3JI0POBBS u
Windows 12 Russian/12 English JTaHHBIX OpraHu3anuu
3JIpaBOOXpPaHEH
ust

15/IIpaBa Ha mnporpammy a1t OBM 11 000 Kagenpa

MaKeT A7 CTaTUCTUYECKOTO aHallnu3a «CodrnaiiH  |PMUAEMUOIIOTUN
Tpenn» —3 wr.,




Statistica Basic Academic for Kagenpa
Windows 10 Russian/13 English naTo(pU3HOJIOTH
" — 4 mr.,
Kadenmpa
AIHUIEMHOJIOT A
—3 mr.,
Kadenpa
(bapmakogoruu
— 1 m.
16/IIpaBa ©Ha mnporpammy mist DBM 5 000 Kadenpa
MaKeT JJIsl CTaTUCTUYECKOrO aHalln3a «Co¢rnaitH  |HOpMaJIbHOM
Statistica Basic Academic for Tpeitny ¢dusmonoruu — 4
Windows 13 Russian/13 English IIT.,
Kadenpa
CTOMATOJIOTHH
JIETCKOTO
BO3pacra "
optogoHTHH — 1
TIT.
17|IlpaBa Ha mnporpammy st OBM 75 000 Kadenpa
MIAKEeT JJIs CTATUCTUYECKOTO aHaau3a «Co¢rnaitH  |MeTUIUHCKOMN
Statistica Basic Academic for Tpeiiny bu3UKH
Windows 13 Russian/13 English
18|IIpaBa nHa mnporpammy mis OBM 50 000 Cepsep
HaKeT UId CTaTUCTUYECKOTO aHaIn3a «Codrnaitn
Statistica Basic Academic for Tpeiim»
Windows 13 Russian/13 English
(ceteBas)
19|IIporpamma ms O9BM ¢ otkpseiTeiM| HaGop 80 | JIrobOnsuckuit |Kadenpa
karogom Orange Data Mining mist| HHCTpYMEHTOB YHUBEPCUTET |[MEIUIIUHCKOMN
MHTEJUIEKTYaJIbHOTO aHaIN3a JAHHBIX| JIJIs (CnoBenus) |pusuku
BU3YaJIU3alUH
JAHHBIX,
MaIIMHHOTO
00y4YeHHs u
UHTEIJIEKTyalbH
oro aHaim3a
JTAHHBIX c
OTKPBITHIM
UCXOJHBIM
KOJIOM.
20(ITporpamma s O9BM ¢ otkpsiTeiM| Habop 80 000 Kagenpa
KITFOUYOM Loginom JUIsl| UHCTPYMEHTOB «AHaTUTHYECKU [MEIUIIMHCKOM
MHTEJUIEKTYalbHOTO aHaIHM3a JAHHBIX| TS € TEeXHOJIOTUN» |(DUUKH
BU3YallU3alNH
TAHHBIX,
MaIIHHHOTO
o0yueHus u
UHTEIIEKTyalbH

oro aHaJm3a




JTAHHBIX c
OTKPBITHIM
HWCXOTHBIM
KOJIOM.

21

[Mporpamma mnst OBM  SciLab ¢
OTKPBITBIM KITFOUYOM

[Taker
IIPUKIIAIHBIX
MaTE€MaTUYECKH
X IIPOTpamM,
IIPE0CTABIISION]
15051 OTKPBITOE
OKpYXXEHUEe JUIs
WHXEHEPHBIX H
Hay4HBIX
pacy€Tos.

80

Koncopruym Sc
ilab Consortium

(Dpanyus)

Kadenpa
MEIULIMHCKOMN
bu3uku




	1. Пояснительная записка
	1.1. Цель и место дисциплины в структуре образовательной программы
	1.2 Перечень планируемых результатов обучения по дисциплине, соотнесенных с установленными в образовательной программе индикаторами достижения компетенций

	2. Требования к результатам освоения учебной дисциплины
	2.1. Типы задач профессиональной деятельности

	3. Содержание рабочей программы
	3.1 Объем учебной дисциплины (модуля) и виды учебной работы
	3.2. Перечень разделов учебной дисциплины и компетенций с указанием соотнесенных с ними тем разделов  дисциплины
	3.3. Разделы учебной дисциплины, виды учебной деятельности и формы контроля
	3.5. Название тем практических занятий в том числе практической подготовки и количество часов по семестрам изучения учебной дисциплины (модуля).
	3.6. Лабораторный практикум Не предусмотрен

	3.7. Самостоятельная работа обучающегося
	3.7.1. Виды СР (АУДИТОРНАЯ РАБОТА)
	3.7.3. Примерная тематика контрольных вопросов

	4. Оценочные материалы для контроля успеваемости и результатов освоения учебной дисциплины (модуля)
	4.1. Перечень компетенций и индикаторов достижения компетенций с указанием соотнесенных с ними запланированных результатов обучения по дисциплине. Описание критериев и шкал оценивания результатов обучения по дисциплине
	4.2. Типовые контрольные задания или иные материалы, необходимые для оценивания результатов обучения по учебной дисциплине, соотнесенных с установленными в образовательной программе индикаторами достижения компетенций

	6. Материально-техническая база, необходимая для осуществления образовательного процесса по учебной дисциплине (модуля)
	6.1. Материально-техническая база, необходимая для осуществления образовательного процесса по учебной дисциплине (модуля)
	6.3. Лицензионное и свободно распространяемое программное обеспечение, в том числе отечественного производства


