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(mpotokon 3acemxanust Ne 1 ot «03» cenrsops 2025 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp OCBOEHHMSI TUCHMIUIMHBI — OOECIEYHTHh (OPMUPOBAHHE Y CTYIEHTOB KOMILIEKCA
TEOPETUYECKHUX 3HAHUM U MPAKTUYECKUX HABBIKOB OLEHKU 3(PPEKTUBHOCTU 3aTpaT MpH pa3padboTKe
¥ BBIOOpE MaTEepHAaJIOB I POU3BOJICTBA OECIIUIOTHBIX MOOMIIBHBIX CHCTEM.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«TexHonoruss KOHCTPYKLMOHHBIX MaTepuayioB», «MHxeHepHass mnoAroroska. MmHxeHepus
KOHCTPYKLIMOHHBIX MaTe€pHajoB il OECHMIOTHBIX MOOWJIBHBIX CUCTEM», «METoabl KOHTPOIS U
UCTIBITAHUS TOJMMEPHBIX MaTepUAJIOB U KOMIIO3UTOBY», «HaHOCTpyKTypHBIE MaTepuaibl AJs
OECIMIIOTHBIX MOOWJIBHBIX cHCTeM», «HoBbIe MaTepuaibl M TEXHOJIOTHH Uil HM3TOTOBJICHUS
OECIMIOTHBIX MOOWJIBHBIX CHUCTEM», «MeTasInueckue M HEMETAUINYECKHE KOMIIO3UIIMOHHBIC
MaTepuaIb».

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOﬁ JUCHUITIINHBI HCO6XOI[I/IMO KakK
MMpEaAICCTBYIOIICEC: «38.KOHOI[aT€HBHO€ peryjinpoBaHuc n CepTI/I(bI/IKaI_II/IH OeCIIUIOTHBIX
JICTATCJIBHBIX  aIllllapaTOB», «MGTOIH)I KOHTPOJIA MW HUCIbITAHWA MCTAJJIOB HW  CIIJIaBOBY,
((MaTepI/IaJ'IOBeI[CHI/IC CBAPHLIX W IIAAHBIX COCI[I/IHeHI/II‘/'I)).

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTPOJIMpYeMBbIe
KOMIIETEHIIUH
(K01 1 HAUMEHOBaHHE)

NuaukaTopsbl 10CTHXKEHUS
KOMIIeTEeHI U
(Kol ¥ HAMEHOBaHUE)

IInanupyembie pe3yJbTaThl
o0yueHust

OIIK-2. CnocobeHn
y4acTBOBAaTh B

OIIK-2.3. [Ipunumaer
0000111eHHbIE BapHAHThI

3HaTh:
- METOJIBI YJaCTHsI B IIPOCKTUPOBAHUHT

IIPOEKTUPOBAHUU TEXHUYECKUX PELICHUN B TEXHHYECKUX 00BEKTOB, CHCTEM U
TEXHUYECKHX 00BEKTOB, npodecCuoHaIbHON TEXHOJOTHYECKUX MPOLECCOB C
CHCTEM U JIESITEIILHOCTH C Y4ETOM IKOHOMHYECKHUX,
TEXHOJIOTHYCCKUX MPUMEHEHUEM 9KOJIOTHYCCKUX M COIMAJIBHEBIX
IIPOLECCOB C YYETOM WHHOBAIIHOHHBIX OTpaHUYECHUH

HKOHOMHYECKUX, TEXHOJOT Ui YMmeTs:

JKOJIOTUYECKUX U - IPUHUMATh 00O0OIIEHHBIE BAPUAHTHI
COIIMATBLHBIX TEXHUYECKUX PEIICHUN B
OTpaHUYEHUN poeCCHOHATILHOM JIeATETLHOCTH C

MPUMEHEHUEM MHHOBAIIMOHHBIX
TEXHOJIOTUN

BmaneTs:

- HaBbIKAMHU y4acTHUs B
MTPOCKTHPOBAHUH TEXHUYECKUX
00BEKTOB, CHCTEM U
TEXHOJOTHYECKHX TPOIIECCOB

- HaBBIKAMHU OIICHKU d(PPEKTUBHOCTH
3aTpart Mmpu pa3zpaboTKe u BEIOOpE
MaTepHAaJIOB ISl TPOU3BOJICTBA
0ECIUIOTHBIX MOOMJIBHBIX CUCTEM




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLLEr0
Bun . KOHTPOJIA
. HauMenoBaHnue TeM 3aHSIITHH Oo0nbem,
Moayas (pa3gen)| y4eOHOi . CemecTtp banasl | MHTEpakTUB, 4.| (HAMMEHOBaHHE
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacrsa)
Paznen 1. Jlek. Tema 1.1. [TouckoBbIE UCCIIETOBAHUS IO 10 - - Tect
Ouenka pa3paboTKe HOBBIX MAaTE€pPUAJIOB, UX
s dexTuBHOCTH coJlep’kaHue U 0011as XapaKTepUCTHKA.
3arpar npu Jlek. Tema 1.2. IlnanupoBanue HayYHbIX 10 2 - - Tecr
pa3paboTke WCCJICIOBAHHUM HA TIPEITPHUITHH.
MatepuayoB s | JIek. Tema 1.3. O0mue TeHaeHIIUN B pa3paboTKe 10 - - Tect
MIPOU3BOJICTBA MaTepuasoB sl IPOU3BOJICTBA
OECITMIIOTHBIX OCECITMIIOTHBIX MOOMJIBHBIX CHCTEM
MOOMIIBHBIX
CUCTEM Cp. N3yuenune neKIMOHHOTO MaTepHralia u 10 32 - - Otyet no
PEKOMEHIyeMOU JTUTEpaTyphl. MPAKTHYECKOMY
BrinonHeHne npakTHYeCKOTo 3a/1aHus 3a/IaHHUTO0




®opMbl TEKYILIEro

Bun . KOHTPOJIA
. HauMeHnoBaHue TeM 3aHSITHH Oo0nbem,
Moayas (pa3gen)| y4eOHOi . CemecTtp banasl | MaTEpakTUB, 4.| (HAMMEHOBaHHE
(yuedoHO¥ padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacrsa)

Paznen 2. Jlek. Tewma 2.1. TpeGoBaHuUs K CBOMCTBAM 10 - - Tect
Onenka MaTepHuasioB JIJIsl TPOU3BOJICTBA

a3 dexTuBHOCTH OCCIMIIOTHBIX MOOMJIBHBIX CUCTEM

3aTpaT npu Jlek. Tema 2.2. TeXHUKO-9KOHOMUYECKHE 10 - - Tect
BBIOOpE XapaKTepUCTUKU MaTepUAIIOB AJIs 2

MAaTEepHAIIOB JIJIA MIPOU3BOJICTBA OCCIUIOTHBIX MOOMIBHBIX

MIPOU3BOJICTBA CUCTEM.

OECITMIIOTHBIX Jlek. Tema 2.3. D ekTHBHOCTH 3aMEHBI 10 - - Tect
MOOUIIBHBIX METATTNYECKUX MaTepUajoB B

CUCTEM KoHCTpyKuu BMC Ha KOMIIO3UIIMOHHBIE

Cp. N3yuenune neKIMOHHOTO MaTepHralia u 10 32 - - -
PEKOMEHIyeMOM JIuTepaTyphl
1A 10 0,25 -
HTroro: 72




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU
[lpu peanuzanmuy AUCHUILUIAHBI TPEAYCMOTPEHBI JIHCTAHIIMOHHBIE 0Opa3oBaTeIbHbIC
TCXHOJIOTHUH, HEC HCKIOYAOIMHUE AaKTHUBHOI'O O6H.I€HI/ISI CTYACHTOB C NpPCIoJgaBaTcCjicM B PCIKUMC
Jasora.
[IpumensieTcst TeCTUPOBAHUE JIJISl OLICHKH CTEIIEHU YCBOCHHSI MaTepHala.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

[Tpr ocBOeHWM BCEX pa3lieloB IUCIUIUITMHBI HEOOXOIMMO codeTaHue Bcex (popm ydeOHOI
JNEATeIbHOCTH:  W3y4eHHWEe  JISKIIMOHHOTO  MaTepualia,  BBIIIOJIHCHHE  MPAKTUYECKHX W
CaMOCTOSITEIIbHBIX 33JJaHUM, KaK C UCIIOJIb30BAaHUEM KOMIIBIOTEPA, TaK U 0€3 HETO.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyeMoil KOMIIETeH U HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
OIIK-2. CiocobeH y4acTBOBAaTh B Tecmoeguvie 3a0anus Nel-100
MPOEKTUPOBAHUN TEXHHUUECKUX OOBEKTOB, | Bonpocs k sxzameny Nel-60
10 CHCTEM M TEXHOJIOTUYECKUX MPOIECCOB C
YYETOM 3KOHOMUYECKHX, SKOJIOTUIECKUX U
COITMAIIbHBIX OTPaHHYCHHUN

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYIEro KOHTPOJIsA
7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKyIEro KOHTPOJIs

7.2.1. llpumepHbIe TecTOBBIE 3a1anus K Pa3neny 1.

1. Kakoif moaxoj K CO3AaHHI0 MaTepHaIOB MPEAIOJIaraeT UCIoIb30BaHHE HCKYCCTBEHHOTO
MHTEJUIEKTA ¥ MAIIMHHOTO O0YYEeHHS /Il IPOTHO3MPOBAHMUS CBOWCTB JI0 MMPOBEACHUS CHHTE3a?

a) SMITUPUIECKUH MTOIX0]T

0) TCOPETHUYCCKHIA TTOIXO]T

B) KJIACCHYECKUI1 MaTepHaIOBEIYECKUI ITOIX0/T

I') pallMOHAIBHBINA qu3aiftH MaTepuanoB (Materials Design)

2. UYto W3 TEpEeUYHCICHHOTO OTHOCHTCS K TEOPETHYECKMM METOAaM Hay4IHOTO
UCCIJIEIOBaHMSI?

a) abcTparupoBaHUE U UICATH3ALIUS

0) HaOMr0/IeHUE U U3MEPEHUE

B) aHKETHPOBAHHE U MHTEPBHIOMPOBAHNE

T') OIBIT U 3KCIIEPUMEHT

3. Kak Ha3piBaeTcs pa3jen HayuHOTO HCCIeA0BaHUs, TOCBSIIEHHBIN ONTUMAIEHOMY BEIOODY
YCIIOBUM MPOBEACHUSI dKCIIEpUMEHTA?

a) MJIaHUPOBAHUE IKCIIEPUMEHTA

0) 00paboTKa HKCTIEPUMEHTAIBHBIX JTAHHBIX

B) MaTeMaTUYECKOE MOJAEIUPOBAHNE

') MaTeMaTHYECKOE MPOTHO3UPOBAHHE

4. Yto mpencraBimseT coOOW MaTreMaTHUYecKass MOJENb B HAaydHOM HCCIEOBaHUHU
MaTepuanos?

a) YIpOILEHHBIHN uepTex oOpasna

0) cucrema ypaBHEHH, ONMCHIBAIOLIAsl MOBEIEHNE MaTeprasa

B) IIPOTOKOJI JIAOOPATOPHOTO UCTIBITAHUS

I') OTYET O MPOBECHUH IKCIIEPUMEHTA

5. Uto Takoe 1udpoBoit 1BOMHUK MaTepuaa?

a) 3D-mozens oOpasma s mevyaTu

0) SNEKTPOHHBIH MacnopT 6€30MaCHOCTH MaTepuasa

B) KOMIIBIOTEpHAsl MOJEb, KOTOpas IMpPEICKa3bIBAET IMOBEICHHE PEaJIbHOr0 Marepuana B
npoliecce SKCITyaTalluu C BEICOKOH TOUHOCTBIO

') MOJIeJIb Ha aTOMapHOM YpOBHE



7.2.2. IlpuMepHbIe TecTOBbIE 3a1aHus K Pa3neny 2.

1. Kakas xmoueBass mpoOsieMa XxapakTepHa A T'MOPUAHBIX MaTepUalIOB, COUYETAFOIUX
METaJUIbl U TIOJIUMEPHI?

a) BBICOKasi CTOMMOCTb UCXOAHBIX KOMIIOHEHTOB

0) IPOYHOCTh W JOJNTOBEYHOCTh TPAHUIBI pasziena (MHTepdeiica) MEKIY pPasHOPOIHBIMH
MaTepHuagaMu

B) HEBO3MOKHOCTh MEXaHMUYECKOU 00pabOTKU

I') BBICOKasi XpYIKOCTh

2. Kakoil marepuan cocTaBiseT OCHOBY IulaHepa OOJIBIIMHCTBA COBPEMEHHBIX TSXKEIBIX
BITJTA?

a) aJIIOMUHUEBBIE CIIJIaBbI

0) OIMMEpHBIE KOMIO3UTHI (YTIICIUIACTHK)

B) TUTQHOBBIE CILIABBI

I') KOHCTPYKLIHOHHAs CTaJlb

3. Kakoii MeTon Hepaspymiaromiero KOHTpoJs Hauboiiee 3PQeKTuBEeH s OBICTPOTO
BBISIBJICHHSI CKPBITBIX PACCIIOCHUH M HENPOKJIEEB B KPYMHOIaOApUTHBIX KOMIIO3UTHBIX ITaHENAX
BMC?

a) MarHUTOIMOPOILIKOBBIH KOHTPOJIb

0) akTUBHAsI TEIJIOBasi TepMOrpadusi

B) KallMWJULSIPHBIA KOHTPOJIb

r) paauorpapuyueckuii KOHTPOJIb (PEHTICH)

4. YTOo ©3 NEpedyHCIEHHOr0 OTHOCHUTCA K OIpPEACISAIOIUM KpUTEpUSM IpU BbIOOpE
MaTepHuaia s BO3AYIIHOTO BHHTA (Iporesuiepa) MYJIbTHKOINTEpa, PabdOTAalOIIEro B YCIOBHSIX
BBICOKMX 000pOTOB M BO3MOKHOT'O KOHTAKTa C MEJIKUMU TBEPABIMUA YacTULIAMU ?

a) Tmpezes TeKyYeCTH [PU CXKATHU U KOPPO3UOHHAS CTOMKOCTh

0) ycranocTHas MPOYHOCTb, yAapHas BA3KOCTh M MUHUMAIIbHAs Macca

B) TEIUIONPOBOAHOCTD U AIIEKTPOIPOBOJHOCTh

r) TBEPIOCTH 10 bpHHEII0 U TeMIeparypa IIaBJICHUS

5. Kakoit matepuai o0ecrieunBacT HaWIIydllIee COYCTaHUE KECTKOCTH, YACTbHON MPOYHOCTH
U pagronpo3padyHocTH aias kopryca BITJIA, B KOTOpOM pa3MelieHbl aHTEHHBI CIYTHUKOBOM
HAaBHTAILlUH U TEJIEMETPHUN?

a) TIOpPaTFOMHUHUI

0) yriemmacTiKk

B) CTEKJIOILIACTUK

r) Tutan BT6

7.2.3. OTYeTHI N0 NPAKTHYECKUM padoTam

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

B Havase oTyeTa 1o NpakTUYECKOMY 3aJIaHUIO IIPUBOJIATCS €T0 LIeNb U IMporpamma.

OcHOBHasi 4YacTh OT4YeTa JOJDKHA COJEpXKaTh CBEACHHS O METOAMKE paboThl M O €e
pesynbpTaTax. OTYeT NOJDKEH CoJep)KaTh HEOOXOJMMBIC PaCUEeThl, CXEMBbI, ICKHU3bI, TAOIUIBI U
rpauKy.

B KoHIe oTyera MO MNPaKTUYECKOMY 3a/laHUIO JIeJal0TCsl BBIBOJBI IO pe3yjbTaTaMm
MPOBEICHHBIX pacueToB (KaK M0 KOHKPETHO MOJYYCHHBIM pe3ybTaTaM, TaK U O JTIOCTHKCHUU IE]TN
paboThI).



Tembl NMCbMEHHBIX Pa00OT

Ne ni/n Tembl
HE MPEAYCMOTPEHBI

7.3. OueHouHble CpeACcTBA VISl NMPOMEKYTOYHON ATTECTAIIMM MO HMTOramM OCBOEHMS
JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5
Ne
u/n Bomnpocs! k 3a4ery
1 Uto npezcrasnsger co0oif MaTeMaTH4ecKasi MOZIeNIb B HAYYHOM HCCIIeIOBAHUU MaTepUaAIIOB?
2 Kakue cyniecTByrOT METOJIbl TEOPETUYECKOTO HAYUYHOI'O UCCIEA0BaHUs?
3 KakoBo Ha3HaueHue paszgena HAydyHOrO HCCIEAOBAHUs, IOCBSALIIEHHOTO ONTHUMAaJIbHOMY

BBIOOPY YCIIOBHIA MPOBEIEHUS HKCIIEPUMEHTA?

4 Uro o3Ha4yaeT TEpMHUH «MyJIbTHMacIiTabHOEe MojaenupoBaHue» (multiscale modeling) mpu
pa3paboTKe HOBBIX MAaTEPHAJIOB?

5 Kakoli moJaxoJ K CO3aHUI0 MaTepUAIOB IPEIIOoJaraeT HCIOIb30BaHUE HCKYCCTBEHHOTO
UHTEJUICKTa W MAIIMHHOTO OOy4YeHHs JUIsl TPOTHO3MPOBAHUS CBOWCTB O IPOBEIACHUS
cuaTe3a?

6 Ha pemenne kakux 3a7ad HampaBlIeHbl COBPEMEHHBIE HAYYHBIE HWCCIEIOBAaHUS TI0
pa3zpaboTke Marepuanon st BMC?

7 KakoBa crparerusi pa3BUTUs KOMITO3MIIMOHHBIX M (DYHKIMOHAJIBHBIX MAaTe€pHajoB s
npoussojctea bBMC?

8 Kakue MeToapl UCIOIB3YIOTCS Ul BU3YAIM3allM U MHTEPIPETAllud MHOTOMEPHBIX JTaHHBIX
pu pa3zpaboTKe HOBBIX MAaTEPUAJIOB, U ToYeMy?

9 Uro npeacrasnser cobol kinaccuuKanysi HOJUMEPHBIX KOMIO3UIIMOHHBIX MaTEepUaIOB JIs
Pa3IMYHBIX KOHCTPYKIUI O€CIMIOTHOM TEXHUKHU?

10 | Kakme xirodeBble TPEUMYIIECTBA OO0ECHEUMBACT WCIOIB30BAHUE TEPMOILUIACTHYHBIX
CBA3YIOIIMX B KOMIIO3MLMOHHBIX Martepuanax s bBIIJIA  mo cpaBHeHHMIO ¢
TEPMOPEAKTUBHBIMU?

11 | Kakue HampaBiieHus pa3BuTusi MmatepuanoB s BIUJIA cBsi3aHO ¢ KOHIEMIIUEH «CTPYKTypa
Kak Oatapes» (structural battery)?

12 | [Jatb nosicHeHue, 4To MpeaCTaBseT co00i nuppoBoil IBOWHUK MaTepHraa

13 | Kakme mnpoOieMbl pemaer wucmoib3oBaHne oO0BeMHBIX (3D) TkaHeld B  yriiepoaHBIX
KOMIO3UTax?

14 | B yeM COCTOMT OCHOBHOE OTJIMYHE JIMCTOBOTO KOMIIO3UTa Ha OCHOBe oOBbeMHOU (3D)
YIIEpOAHON TKAHU OT TPATUIIMOHHBIX CIOMCTBIX MaTEPHAIIOB?

15 | B gem 3akitouaercss SKOJOTHYECKHH BBI30B TPH MAacCOBOM IMPUMEHEHHH ITOJUMEPHBIX
KOMOO3UTOB B aBuanuu U bITJIA?

16 | Kakue (akTopbl OrpaHUUMBAIOT TPUMEHEHNE TEXHOJIOTHH 3aMEHBI TPAIUIIMOHHON CIIOMCTOM
CTPYKTYpbl Ha aJanTUBHBIA COTOBBIK 3amojHHUTENb (paspabotka MAWM) B maccoBoM
nponsBoacTee BIIJIA?

17 | Ilo xakuM YeTHIpEM OCHOBHBIM HAIlPaBICHHUSIM pa3BHBAETCS pa3padOTKa HOBBIX
KOHCTPYKLIMOHHBIX MaTepHajIoB AJisi OECHMIOTHBIX MOOMJIbHBIX CUCTEM?

18 | B yem 3axitouaercs KOHIICTIIIUS HHHOBAIIMOHHOM cucTeMbl nepenaun sHeprun s BITUJIA Ha




Ne

Bonpocsl k 3auery

n/n
OCHOBE ONTUYECKOT0 BOJIOKHA?

19 | Kakne mnpeumyIiiecTBa TEPMOIUIACTHYHBIX KOMIIO3UTOB IMEpe]] KOMIIO3UTAMH Ha OCHOBE
SMOKCUJHBIX CBSI3YIOIIMX JIENA0T UX NepcreKTUBHbIMU 17151 BMC?

20 | s gero ucmonb3yercs MeTo ] U poBoit koppernsuuu nzodpaxenwnii (DIC) mpu ucnsiranun
MaTepuasioB?

21 | KakoBbl OCHOBHBIE TEHJCHIIMM B BBIOOpE MaTepHaNiOB i OECHUIOTHBIX MOOMIIBHBIX
cucreM?

22 | Kakue TEXHOJIOTHH, MO3BOJISIONINE OBICTPO M SKOHOMHO CO3/1aBaTh KOHCTPYKIMH CJIOXHOMN
dbopMbl, HaAOUPAIOT MOMYJISPHOCTH CPEIU OTHOCHTEIHLHO HOBBIX METOJOB H3TOTOBJICHHS
YIJIEIACTUKOB?

23 | Kakue kpurepud CyIMIECTBYIOT TMIPH BBIOOpE Marepualia Jajs BO3AYIIHOIO BHHTA
(mpomemniepa) MyJIbTHUKONTEpPa, pPaOOTAIOIIET0 B YCIOBUSX BBICOKUX OOOpPOTOB U
BO3MO>KHOT'O KOHTAKTa C MEJIKUMU TBEPJIBIMU YaCTHIIAMU?

24 | Kakoii matepuan (yCTOMYMBBIA K APO3UU U yAapaM JibJla) HY)KHO BbIOpaTh AJIsi CPETHETo
BIIJTA caMoOn€THOro THIIA, NPEJHA3HAYEHHOIO U1 JUIMTEIBHOIO NATPYJIMPOBAHMS B
aApKTHUYECKHX ycIoBHsIX (TemmepaTypsl 1o —50°C, obneaeHenue), u nouemy?

25 | Kakue TeXHOJOTHMYECKHE MPEUMYIIECTBA M OTPAHUYCHHS CIENYeT Y4eCThb NpPU MPHHATUU
pelieHuss O BHEAPEHUH TEPMOIUIACTUYHBIX KOMIIO3UTOB JJIi HW3TOTOBJICHHS] KOPIYCOB
CEpUIHBIX JPOHOB BMECTO TPAIUIIMOHHBIX TEPMOPEAKTHBHBIX YIIICIUIACTHKOB

26 | Kakme CymecTBYIOT HEIOCTAaTKU MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaioB (IO
CpPaBHEHHIO C MeETaulaMH), TpeOyIoIIHe O0CO00ro BHHMMAaHHUS MPH TPOCKTUPOBAHHH U
tectupoBanuu BITJIA?

27 | KakoBa pomp mmdpoBbix nBoitHMkoB (digital twins) B COBpPEeMEHHBIX HWCIBITAHHUAX
MaTepHaJIoB /Uil OECIUIOTHUKOB?

28 | lna xkakux cep HApOTHOTO XO3SAHCTBA pa3padarbiBaeTCs OeCHUIOTHAs pOOOTOTEXHUKA U
KaKoBa ee 3aj1aya?

29 | B yem cocTOsIT OCHOBHBIE PEUMYIIIECTBA TAKUX MATEPUAIOB KaK CTEKJIOTIJIACTUKA?

30 | Kakas xumroueBasi mpoOiemMa XapakTepHa Il THOPHIHBIX MaTepHANIOB, COYETAIONIMX
METaJUIbl ¥ TOJTUMEPHI?

31 | Kak menmsaTcst 1o CTpPYKType KOMITO3WIIMOHHBIE MaTepHalbl, H YTO OKAa3bIBAET pellaromiee
BJIMSIHME HA MEXaHUYECKHE CBOMCTBA KOMIIO3UIIUU?

32 | B uem cocTOsIT OCHOBHBIE IPEUMYIIECTBA KOMITO3UITHOHHBIX MaTepHAIIOB?

33 | UTo MO3BOJSET YIYYIIUTh HCIIOJb30BaHHE KOMIIO3MIIMOHHBIX MaTEpUAIOB IPU CO3AAHUHU
CUJIOBOI yacTH KoHCTpYyKInu bMC?

34 | Kakue HeIOCTaTKM KOMIIO3UIIMOHHBIX MaTepHalioB OTPAHWYMBAIOT MX PACIpPOCTpPaHEHHE U
WCITOJIb30BaHNE B U3roTOBIeHMH bMC?

35 | Kakue meronsl Hepaspyiatomero KoHTpois pernamentupoBansl [OCT P 56787-2015 ans
ABUAIIMOHHBIX KOMITIO3UTOB?

36 | Kakoif Mmeron Hepas3pylIamomero KOHTpoisi Haubosnee HPQPEKTUBEH s OBICTPOro
BBISIBIICHHSI CKPBITHIX PACCIOCHUH W HEMPOKJIEEB B KPYMHOTa0ApUTHBIX KOMITO3UTHBIX
nanesnsix bBMC?

37 | Kakue marepuansl sBISIOTCS HanOojee MpeanOYTUTENIbHBIMU Ul CHJIOBOTO Habopa Kpblia
Tsokénoro BIIJIA ¢ BBICOKMM a3poJMHAMHUECKUM KaueCTBOM U TpeOOBaHMEM MUHUMAIIbHON
JnegopMalu Mo Harpy3Kou, U mouemy?

38 | Ilpeanoxute MaTepuall U CIOCO0 M3TOTOBJICHUs Kopiryca MUKpO-BIIJIA, KoTophIil mTomkeH
BBIJICPKMUBATh MHOTOKpPATHbIE MaJCHUs C BBHICOTHI 10 10 M Ha TBEPIYIO MOBEPXHOCTh, OBITH
JETKUM U JIOIYCKaTh OBICTPOE MPOTOTUNIUPOBaHUE (0OOBICHUTE BHIOOD).

39 | Kakue TpeOoBaHUS TMPEOBSBISAIOTCS K MaTepually akkymyisaropHoro ortceka eVTOL

(97IEKTPUUECKOTO BEPTHKAJIbHO B3JICTAIONIETO ammapara) C TOYKM 3pPEHHs] MAcCHUBHOM




Ne

Bonpocsl k 3auery

n/n
6e3omacHOCTH?

40 | Kakoif marepuan obecrieunBacT HamiIy4llee COUueTaHue KECTKOCTH, yJAeIbHONW MPOYHOCTH U
panuonipo3payHocty s kopnyca BIIJIA, B koTopoM pa3MmelieHbl aHTEHHbI CITyTHUKOBOH
HABUTAIMH U TEJIEMETPHH, U TIOUeMy?

41 | Kakue OCHOBHBIE KPUTEPUHU UMEIOT MECTO IMpPH BBHIOOpE MaTepuasia IJis pamMbl TOHOYHOTO
FPV-npona?

42 | Yto mpencraisieT cOO0H KOMIO3UIIMOHHBIN (KOMITO3UTHBIN) MaTepHall, TPUMEHSIEMBIN 1151
M3TOTOBJIEHHSI KOPIYCOB OECITUIIOTHBIX TPAHCIIOPTHBIX CPEJCTB?

43 | Kakue w™arepuanbl SBISIOTCS NPEANOYTUTENBHBIMU JJII HM3TOTOBJICHUS TEILIOOTBOJA
(pazmaTopa) cuCTEMBI OXJIaXKIEHHUs CUI0BOM nekTpoHuku BIUIA, u mouemy?

44 | Kakue npenMyIecTBa U pUCKH HECET 3aMEHA METAITIMYECKUX JIEMEHTOB KPEIUIEHHS 1ACCH,
C QJIIOMHUHHMEBOrO CIUIaBa Ha IIOJMMEPHBIA KOMIIO3UT, ApPMHUPOBAHHBIA KOPOTKUM
YIIEPOJAHBIM BOJOKHOM, U3rOTABIMBAEMbII METOOM JIUThS 1101 JaBIEHUEM?

45 | [loueMy asnsi jomacTedl HECYIIEro BMHTAa KOHBEPTOIUIaHA (THJIBTPOTOpA) 4Yallle BbIOUPAIOT
rHOPHTHBINA KOMITO3UT (YTJICTUTACTHK + KEBJIAP), @ HE YUCTHIN YTIeTIacTuK?

46 | Kakue cBoiicTBa TepMOIIACTHUHBIX KoMmmo3uToB (Hampumep, PEEK c¢ yrmepoagnsiM
BOJIOKHOM) JI€JIAIOT UX HPEINOYTUTENBbHBIMU Ui JIeTaled TPAaHCMHUCCHUM U PENLYKTOPOB
BIIJIA 1o cpaBHEHHUIO C TEPMOPEAKTUBHBIMU KOMITIO3UTAMM?

47 | Kakue CymecTBYIOT KPUTEPHH, IO KOTOPHIM BBIOMPAIOT MaTepuasl ISl MOCAJTO0YHBIX JIBDK
TSOKENOro OECIMIOTHOTO BepToiéra? YKaKuTe, KaKoil Kiacc MaTepHalioB JIydIle BCETO UM
COOTBETCTBYET

48 | KakoBa kitoueBasi pojib KopIlyca OECHUJIOTHOTO JIETaTeIbHOrO ammapara B €ro oouei
IIPOU3BOJUTENILHOCTH U JOJITOBEYHOCTH?

49 | Kakue HeZOCTaTKM KOMITO3UIIMOHHBIX MAaTepHalioB HEOOXOIMMO YYUTHIBATh IPHU
MIPOSKTUPOBAHHUH U OIIEHKE TEXHHUECKOTo cocTostausi BMC?

50 | Kakoif marepmuan ciemyer BbIOpaTh JUisi HOBOrO OECIMIOTHOTO JIETATENbHOTO armapara
pa3smaxoM Kpbuia 3 M ¢ MUHUMaJIbHOW MAacCOW M BBICOKOHM yIapOompOYHOCThIO (000CHOBATH
peleHre no TpéM KpUTEpUsIM: Macca, YAapOIpOYHOCTb, TEXHOJIOTMYHOCTh)

51 | [Mouemy BHeapeHue 6aMOYKOBBIX KOMIO3UTOB B KOHCTpYKIHIO BITJIA paccmaTtpuBaercs kak
3HAUYMMBIH 1IAr ¢ TOYKU 3pEHUS] YCTOWYMBOTO Pa3BUTHSI, & HE TOJIBKO SKOHOMUHU CPeJICTB?

52 | B uém 3axirodaercst IpUHIUI PabOThl MUKPOKAIICYIFHON TEXHOIOTUH CaMOBOCCTAHOBIICHUS
xomno3uToB? Kak oOecrieunBaeTcsi HalpaBiI€HHOE YCHJIEHHE B HanOoJiee HarpyX’eHHBIX
30Hax?

53 | Kakue mepcreKTHBBl OTKPHIBAET HWCIOJIB30BAHUE CBETOYIPABISIEMBIX IOJMMEPHBIX IJICHOK
(Tampere University) uig co3nanust MUkpo-BITJIA HoBoro nokonenus?

54 | KakoBbl MpeuMyIecTBa TaKMX MaTepUaloB Kak yriepoJHOE BOJOKHO M CTEKJIOBOJOKHO B
usrorosneHnr bMC?

55 | Kakne KOMITO3MIIMOHHBIE MaTepHaibl HCMONL3yIoT s BMC, mnpemHasHaueHHBIX IS
TPaKJIAHCKUX U UCCIEAOBATENIbCKUX 1iesIen?

56 | Uro mpencraBisieT co00# MperperoBasi TEXHOJIOTHS U3TOTOBIICHHSI KOHCTPYKIIUH, U KaKOBBI
cdepsl ee NpUMEHEHUs?

57 | Kakue mpeumyIiecTBa gaeT MpoIecc MPOU3BOCTBA penpera?

58 | Kakme mpemmyiiecTBa WMeeT TNPUMEHEHHE CTEKJIOIUTACTUKOB TPH  HM3TOTOBJICHUHU
PaAMOTEXHUYECKUX JEeTalIel JIeTaTeIbHBIX annapaToB?

59 | HazoBuTe KITIOYEBBIE MPEUMYIIECTBA HCIIOJB30BAHUS CBETOYNPABISIEMBIX TOJIMMEPHBIX
ieHok (Tampere University) ans coznanus Mukpo-bITJIA HOBOro nokoseHus

60 | Yro nmpencTaBisioT co00l Tak Ha3bIBAEMbIE COHJIBUY-TIAHENHN JUIS JIETAaTeNIbHBIX alnapaTroB U

M0 KaKOMY NPpHUHIOUITY TPOUCXOJUT BI:IGOp MaTCpraJIOB JJIA UX HM3COTOBJICHUA?




7.3.2. Kputepuu 4 HOPMbI OLIEHKH

dopma
NpoBeIeHust
Cemectp . Kpurepun u HOpMbI OLIEHKH

NMPOMEKYTOUHOI

aTTecTaluu

10 3auer no BricTaBnsiercs CTyIeHTY, €ClIi CTYIEHT
HAKOMUTEIILHOMY «3aYTCHO» Habpai ot 55 o 100 6amwioB 1o
perTuHry HAKOMUTEIbHOMY PEUTHHTY

«HE 3a4YTCHO»

BricTaBmsieTcs CTyIEHTY, €CIIH CTYICHT
HaOpas ot 54 u MeHee 0aJIoB 1Mo
HaKOMUTEIILHOMY PEUTHUHTY




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
> IbC
MarepuaiioBeieHue JJIs CIEIUaTbHOCTH
«QKcrutyaTanus 6eCruIOTHBIX
1 | Turos C.B. yatanl . y4eOHUK 2026 3BC «IPRbooks»
ABUAIIMOHHBIX CUCTEM» [ DIEKTPOHHBIN
pecypc]
2 | Maxkapos JI.M. DCKU3HOE MPOCKTUPOBAHUE OECITMIIOTHBIX yaeOHoe Tmocooue 2024 OBC «IPRbooks»
TPAHCIIOPTHBIX CPEACTB [ DIEKTPOHHBII
pecype]
3 | Tepentner B.b. BepositHocTHBIN aHau3 3 PeKTUBHOCTH yuebHoe mocobue 2025 3bC «IPRbooks»
OCCIUIIOTHBIX JICTATEIHHBIX AIapaToB
[D51eKTpOHHBIH pecypc]
4 | Koznosa A.T., Ucaes A.B. | becnuiioTHbIe eTaTebHBIC almapaThl yueOHoe rmocodue 2026 3BC «IPRbooks»
[D51eKTpOHHBIH pecypc]
5 | Kucosa C.B. becniminoTHbIe aBUAIIMOHHBIE CUCTEMBbI 2025 3bC «IPRbooks»
. yuebHoe nocobue
[DnexkTpoHHBI pecypc]
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Kosun4yecTrBo B
Tun (yueOHHMK, ydeOHOE .
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudamorexe /
n/n MeTOAUYECKOe mocodue,
IPAKTHKYM, 1p.) HaumeHoBaHnue
P » AP 3BC
1 | Caparos: By3oBckoe becnnnoTHble aBUaLlMOHHBIE CUCTEMBI: DNEKTPOHHBIN pecypc 2024 3BC «IPRbooks»

oOpasoBaHme

HaIlMOHAJIbHBIE CTAHAAPTHI [ DNEKTPOHHBIN
pecypc]

nudpoBoi
00pa3oBaTeNbHON CPebl




Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P » AP 9BC
CIIO PROFo6pa3oBanue
2 | CaparoB: By3oBckoe Crparerus pa3BuThs OSCIIUIOTHOM aBHAIIMHU | DJIEKTPOHHBIN pecypc 2024 OBC «IPRbooks»
oOpa3oBaHme Poccuiickoit @eneparuu vHa nepuoy 1o 2030 | nudposoit
roja v Ha nepcrektuny a0 2035 roga o0pa3oBaTenbHOM cpeibl
CIIO PROFo6pazoBanue
3 | CaparoB: By3zoBckoe [Iporpamma sKCIepUMEHTAIBHOTO Hudposoit 2024 3bC «IPRbooks»
oOpa3oBaHue IPaBOBOTO PEKKUMA B chepe HuPpOBhIX o0pa3oBaTesbHbIN
WHHOBAIMH 10 3KCIUTyaTalluu pecypc IPR SMART

CEJIbCKOXO3SIMCTBEHHBIX OECITMIIOTHBIX
ABUALIMOHHBIX CUCTEM




8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
CHCTEM

1. Matepuansl mist BIUJIA: Bugsl m ux npumeHenue [DiekTpoHHbId pecypc]. Pexum
nocryna: (https://vk.com/wall-187426802_1118?ysclid=mn4js875q1784701261)

2. TutaHoBBIE CIUIaBBI, ANIOMUHUA ¥ KOMIIO3WIIMOHHBIC MOJUMEpPHBIE MaTepHAIIbL:
CIELMAJIMCThl PacCKa3aii O IEpPCIEKTUBHBIX MaTepualax s JPOHOCTPOEHHUS [DIIEKTPOHHBIN
pecypc]. Pexum noctyna: https://dzen.ru/a/Ztcr-afqUCkjSIKL ?ysclid=mn4jxyojk986469915

3. Ilerpam B.A., Typkua M.K. Ouenka 3¢@HEKTUBHOCTH TEPCIEKTUBHBIX HAaINpaBlIeHUN
MOJICPHH3AIMN OCCIUIIOTHBIX JIeTaTelnbHbIX ammapatoB // Tpymst MAU. — 2011. — Ne49. —
[DaeKTpOHHBIIH pecypel]. URL: https://cyberleninka.ru/article/n/otsenka-effektivnosti-
perspektivnyhnapravleniy-modernizatsii-bespilotnyh-letatelnyh-apparatov

4. NBanoB M.B. Matepuanbl i HU3rOTOBIEHHUS KOPIIYCOB OECHMJIOTHBIX JIeTaTEJbHBIX
anmaparoB // I'maBubiii mexanuk. — 2024. — Nell. — [Dnextponnsiii pecypc]. URL:
https://panor.ru/articles/materialy-dlya-izgotovleniya-korpusov-bespilotnykh-letatelnykh-
apparatov/107929.html#

5. llogrenkuna O.A. IlpuMeHeHue KOMITO3ULIMOHHBIX MaTepUanoB MpPU KOHCTPYUPOBAHUU
OECITMIIOTHBIX JIeTaTeNbHBIX ammapatoB // COBpeMEHHBbIE HayYHBIC HCCIICOBAHUS M MHHOBAIIWU.
2018. Ne 11. [Dnexrponsnsrit pecype]. URL: https://web.snauka.ru/issues/2018/11/88047

6. [Myrmwmnu I1. M., Kyunesnu K. E., HMcaes A. IO. IlonmumepHble KOMIO3HIIMOHHBIC
Marepuanbl Ha OCHOBE YIVIEPOAHBIX U CTEKJISHHBIX BOJIOKOH JMJIg HW3TOTOBJIEHUS JeTallen
OeCIMIIOTHBIX JIETAaTEIbHBIX allllapaToB M MEpPCHEeKTHBbl uX pa3Butus. Oi. pecypc. URL:
http://viam-works.ru/ru/articles?art_id=2059

7. Awntunos JI.B., 3arunymmn P.C., MatBeeB B.A. Pazpaborka xiaccubukanim
MOJIMMEPHBIX M KOMIO3UIMOHHBIX MAaTEPHAJIOB JUIsl U3FOTOBJIEHUS aBHAKOCMUYECKON TEXHHUKHU B
YCIOBHAX AIUTHBHOTO Tpom3BoicTBa // M3Bectusi Camapckoro HayyHoro IeHtpa Poccuiickoit
akagemMuu Hayk, T. 27, Ne 1, 2025, C. 24-31 — [Dnektponsbii pecypc]. URL:
https://elibrary.ru/download/elibrary 80648046_11095559.pdf

8. SlxoBneB A.l'., bapanos JI.E. O coBpeMEHHOM COCTOSIHUM M TEHJCHLUMAX MPUMEHEHHS
HOBBIX MaTE€pUaAlIOB U TEXHOJOTHI B KOHCTPYKLHUSAX OECHUIIOTHBIX JI€TaTelIbHBIX amnmnapaToB //
Bektrop mnaykm TI'Y. - 2014. — Nel. C. 71-74. [Dnektponnsii pecypc]. URL:
https://cyberleninka.ru/article/n/current-status-and-tendencies-of-use-of-new-materials-and-
technologies-in-the-design-of-unmanned-aircraft-vehicle-uav

9. [IpumeHeHne KOMITO3UITMOHHBIX MaTepuaioB B KoHCTpyKimu BITJIA / H. C. CentomkuH,
P. P. SImanues, JI. P. SImunbaeBa. — Tekct: HemocpeacTBeHHbIH // Mononoii yuenslit. — 2011. — Ne4
(27). = T. 1. - C. 59-61. — [ Onexrponnsiii pecypc]. URL: https://moluch.ru/archive/27/2963/

8.4. IlepeueHb NPOrpaMMHOro odecneyeHus

Ne Haumenosanue IO PexBH3HUTHI A0roBopa
n/n (naTa, HOMep, CPOK AEHCTBHA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JercTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox

JefCcTBUS — 6ecCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL KOHTpPakT Ne 690 ot 19.05.2015, cpoxk

AcademicEdition

Office Stdandard 2016 Russian OLP NL
AcademicEdition

JefcTBUS — 6ecCpoyHO

noroBop Ne 757 ot 04.07.2018, cpok
necTBUs — OecCpOUHO



https://vk.com/wall-187426802_1118?ysclid=mn4js875ql784701261
https://dzen.ru/a/Ztcr-afqUCkjSJKL?ysclid=mn4jxyojk986469915
https://cyberleninka.ru/article/n/otsenka-effektivnosti-perspektivnyhnapravleniy-modernizatsii-bespilotnyh-letatelnyh-apparatov
https://cyberleninka.ru/article/n/otsenka-effektivnosti-perspektivnyhnapravleniy-modernizatsii-bespilotnyh-letatelnyh-apparatov
https://panor.ru/magazines/glavnyy-mekhanik/numbers/7814.html
https://panor.ru/articles/materialy-dlya-izgotovleniya-korpusov-bespilotnykh-letatelnykh-apparatov/107929.html
https://panor.ru/articles/materialy-dlya-izgotovleniya-korpusov-bespilotnykh-letatelnykh-apparatov/107929.html
https://web.snauka.ru/issues/2018/11/88047
http://viam-works.ru/ru/articles?art_id=2059
https://elibrary.ru/download/elibrary_80648046_11095559.pdf
https://cyberleninka.ru/article/n/current-status-and-tendencies-of-use-of-new-materials-and-technologies-in-the-design-of-unmanned-aircraft-vehicle-uav
https://cyberleninka.ru/article/n/current-status-and-tendencies-of-use-of-new-materials-and-technologies-in-the-design-of-unmanned-aircraft-vehicle-uav
https://moluch.ru/archive/27/2963/

Ne

HaumenosBanmue I1O

PexBu3MTHI 10T0BOpa

n/n (nata, HOMep, CPOK ACHCTBHUA)
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO

3 JUIEH3UOHHBIN goroBop Ne 1346 or
Mirapolis Human Capital Management 24.12.2024, cpok  jaeWcTBUA  —  JIO

31.12.2025 BKIIOYUTEIBHO




8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmenoBanue 000py10BaHHBIX YU4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U JP.

Ne 00bEeKTOB JIsl NPOBeJeHUS NPAKTHYECCKHUX H Ilepeyennb 0CHOBHOTO
n/n JIa00PATOPHBIX 3aHATHIA, IOMEIEHU I 115 000pya10BaHUSA
CaMOCTOSITEJILHOM padoThl 00y4yarommxcst (Homep
ayIMTOPUN)
AynuTopust Be6-KOH(pEpeHIHi. OKpaH TENeBU3UOHHBIN, LIUPMBI,
YyeOHast ayautopus JUis TOPOBEIACHHUS 3aHSATUN | IPOKEKTOp Ha IITaTUBE, CTOI
JEKIUOHHOTO  THMA. YueOHas ayauTopus s | IpenoJaBaTelIbCKUi, CTYJbs
MIPOBEJICHUS 3aHATHI CEMHHAPCKOTO Tula. Yd4eOHas | MpernojaBaTesIbCKHeE,
{ |@dymTopus  JUIs  KYpCOBOTO  TPOCKTMPOBAHUSA | TPAHCTIAPAHT-NIEPETIKA,
(BBIMIOJIHEHUS KYPCOBBIX paboT). YueOHas ayauTOpusl | CHCTEMHBIN OJIOK.
JUIE TIPOBEJCHHUS TPYNIOBBIX M WHAWBUAYAIBHBIX
KOHCYJIbTallMil YueOHas ayIuTopus IJsl IPOBEIEHUS
3aHATUM  TEKYLIEro KOHTPOJS M IPOMEKYTOYHOMU
arrecrarun. (YJIK-807)
Aymutopus BeO-KOH(pEpEHITHIA. OKpaH TEJIEBU3HOHHBIM, HIMpMa,
VYuebHas ayauTopusi U1 NPOBEICHUS 3aHATUHM | IPOKEKTOp Ha INTaTHBE, CTOJ
JeKIUOHHOTO  THMA. YueOHas ayauTopus IS | IPEnoJaBaTeIbCKUi, CTYIN
MIPOBEJICHUS 3aHATHI CEMHHAPCKOTO TuMa. Yd4eOHas | MpernoJaBaTesIbCKHiA,
o |aymnTopHs IS KYpCOBOTO  NMPOCKTHPOBAHWA | TPAHCTIAPAHT-NIEPETSKKA,
(BBIMIOJIHEHUS KYPCOBBIX paboT). YueOHas ayquTOpuUsl | CHCTEMHBIN OJIOK.
IUIE  TIPOBEJCHHS TPYIIOBBIX M WHAWBUIYAIBHBIX
KOHCYJIbTAllMi. YueOHas ayAuTOpus JUIsl MPOBEAECHUS
3aHATUM TEKYHIEro KOHTPOJISA M IPOMEKYTOUYHOMU
arrecrarn. (YJIK-810)
3 [Tomemenue JUTSL CaMOCTOATEIILHON pabotel | CTOJBL, CTYJbs, KOMIIBIOTEPHI
obyuarormxcs. (I'-401)
[lomemenne g camMoCTOsSITeNNbHOM ~ pabotel | Jlocka aynuTopHas (MenoBas),
4 obyuatoruxcs (C-508) CTOJIBI y4eHHeCKHE, CTOJ
IpenoaaBaTeIbCKUi, CTYJIbS,

CTEHJIbI, Ka(bI.
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