





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
COIIPOTHUB/IEHUE MATEPHUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-3 — cr1ocobHOCTb OCYILeCTB/IATh COLMaNbHOe B3auMO/eHCTBIe U Pealu30BbiBaTh CBOIO POJ/Ib B KOMaH/e
OTIK-1 — crocobeH yuuThIBaTh COBPEMEHHbIE TEH/EHIIMH PA3BUTHS TEXHUKW U TEXHOJOTMH B 001acTH
TexHOC(hepHO# 6e30MacHOCTH, U3MEPUTENbHON Y BBIUMC/IUTETBHON TEXHUKH, NHPOPMALIMOHHBIX TEXHOJIOTHI
MpY pelLleHWH THIOBBIX 3afad B 007acTy mpodecCOHANBHOM [esiTeTbHOCTH, CBSI3aHHOW C  3al{UTOM
OKpYKatollleil cpefibl U obecrieueHreM 6e30MacHOCTU YesioBeKa

@®opMHPOBaHHIO KOMITETEHLIUI CITyKUT [JOCTIDKEHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
YK-3

3HAHUA:

BUZIOB HarpshKeHO-Ze()OpMUPOBAaHHOTO COCTOSTHUSI CTEP)KHEM U CTep)KHEBBIX KOHCTPYKLWH, CO37aHNe
N0C/Ie/j0BaTe/IbHOCTU  3TAallOB  pellleHUsl IIPaKTUUeCKUX 3a/jlad MCCIe[loBaHUs IIPOYHOCTM U KeCTKOCTU
KOHCTPYKIIUH;

YMEHUsA:

OLleHMBaTh I'PaHMULIbl IPUMEHUMOCTH T10/IyYeHHON MaTeMaTHuecKoil MoJiesii pealbHOMY (PH3HUeCcKoMy
npoueccy (yC/10BUsI IPOYHOCTH, )KeCTKOCTH, YCTOMUUBOCTH);

HABbIKU:

HCIo/b30BaHusl Matemarnueckux rnaketos MATHCAD, MATLAB ps pelieHus 3a/ia4 CONPOTHB/IEHUS
MaTepuasoB.

OIIK-1

3HAHUA:

(hu3MKO-MexaHNYeCKre XapaKTepPUCTUKU CBOWCTB IUIACTUUHBIX M XPYNKHUX MaTepHajioB U METOAbI MX
oIpe/e/IeHus;

YMeHuA:

IIPOBO/IUTH PacyeThl aHAIUTUYECKUMU MeTOZ,aMU COIIPOTUBI/IEHUsI MaTepraJioB;

noz0vpaTh pasMepbl U MaTepuasbl 371eMEeHTOB KOHCTPYKLMM ¢ yueToM obecriedeHHsi UX MPOYHOCTH U
JKECTKOCTH,;

HABbIKU:

MPUMEHeHUs] COBPEMEHHOI0 MaTeMaTMUeCKOro WHCTPYMeHTapus [ pelleHMs MaTeMaTHuyecKuX,
¢usryeckux 3azad.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa COMMPOTUB/TEHUE MATEPUAJIOB sB/sieTcs JUCIUTUTMHON 00s13aTe/IbHON YacTH
610ka 1 mporpamMmMbl IOATOTOBKY 110 HanpasieHuto 20.03.01 TexHocghepHas b6e3onacHocmb.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATHUKA, ®PU3UKA.

CopepkaHve IUCLIMIIIMHBI  SIBJISSIETCST OCHOBOM i ocBoeHuss aucuuriivH: ITPUKJTATHASA
MEXAHUKA.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — crnocobeH yunuThIBaTH COBPEMEHHBIE TEH/IeHIIUU PA3BUTHS TEXHUKH U TEXHOIOTHH B 00/1aCTH
TexHoC(epHOIt 6e30MacHOCTH, U3MEepPUTEeTBHOU Y BBIYMC/TUTETBHOW TeEXHUKU, NH(POPMAIIMOHHBIX
TeXHOJIOTHI TIPY pellieHnH TUTIOBBIX 3a/iad B 00/1acTH TpodeCCHOHAIBHOM [1esITeTbHOCTH, CBSI3aHHOM C
3all{UTON OKpY»Karolljei cpefibl 1 obecrieueHreM 6e30M1aCHOCTY UesloBeKa

¢ YK-1— CnocobeH oCyI1leCTB/IATh [TOWCK, KPUTUUIECKUM aHalMn3 U CUHTe3 MH(GOPMaLH, TPUMEeHSITh
CUCTEeMHBIY TOJX0Z AJIs pellieHNs] TI0CTaB/IeHHbIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

YK-3

OIIK-1

Paaaen 1. OCHOBHBIE OHATHS 0 MPOYHOCTH, XeCTKOCTH H yCTOﬁ'-ll/lBOCTH
9/1eMeHTOB KOHCTPYKIMH. 1.1. Vsjeanu3aliist MaTep1aioB U UX CBOMCTB,
reoMeTpuUuecKrx ()opM, TPaHUYHBIX YCJIOBUM U TEXHUYECKUX KOHCTPYKLMI. AHa/IM3
BHelHUX cui1. 1.2. JuddepeHIManbHbie 1 MHTErpalbHbIe XapaKTePUCTHKH
rapaMeTpOB B CeYeHHH CTepykHs. BHyTpeHHne ycunus, HanpsbkeHus. 1.3. MeTog,
ceyeHUH JIJ1s1 orpe/ie/ieHusi BHYTPEHHUX CHIIOBBIX (hakTopoB. ITocTpoeHue smop.

41.5

1.5

0.5

40

20

Pa3pen 2. MexaHuuyecKue CBOWCTBA MaTepHasioB. 2.1. DKcrepyMeHTabHOe
orpe/ie/leHlie MeXaHHYeCKUX XapaKTepUCTUK MaTepuasioB. JluarpaMmbl pacTsDKeHUst
— OKaTus, Kpy4eHus. TTousitue o TpefeIbHOM U N0IyCKaeMOM HallpshKeHUH,

ko3¢ duLpenTe 3arnaca MPoyHOCTH. 2.2. Criocobbl H3MepeHHs HalpsDKeHNH 1
Jieopmar{ii, TeH30MeTpUpOBaHHUe.

1.5

0.5

50

15

15

Pa3pen 3. AHa/m3 Hanps. 0 ¥ AeopMup 0 COCTOSIHHS CTep)KHeH
Ha O0CHOBe MI0Te3bI IVIOCKMX cedyeHHH. 3.1. JluHeliHOe pacTskeHHe-oKaTtHe. 3.2.
Uncrbiii capur. Kpyuenue. CriioiiHble ¥ TOHKO-CTeHHbIe cedeHus. 3.3. [Tnockuii
TiorepeyuHslii n3ru6. BHyTpeHHHe yCU/Nsl, HAaNpsDKeHUs], lepeMelLieHHsl.
HOpMa]‘IBHLIE W KacaTe/ibHbIe HallpsDKeHHs. TToHsiTHe 0 LieHTpe wu3ruba. 3.4.
[NuddepenipanbHoe ypaBHeHHe MPOAOILHON OCH M30THYTOH 6aski U ero
HMHTerpupoBaHKe. MeTof HauaIbHBIX 1TapaMeTpOB.

51

48

15

15

Bcero 3a 4 cemecTp

144

138

50

50

Paspen 4. IIoHATHS 0 TeH30pax HanpshkeHui u Aedopmanyii. I1aBHbIe
HanpspkeHHs. 4.1. YpaBHeHuUs paBHOBeCHsl. YC/IOBUs Ha IIOBePXHOCTH Tesa. TeH3op
MaJibiX fedhopMarLyii ¥ TeH30p HanpsbkeHHit. 4.2. [eoMeTpryecKkre ypaBHeHHs
TeopHH yrpyrocTy. 4.3. O6061weHHsI 3akoH ['yka. [IlapoBoii TeH30p U /ieBUaTOP.
TloTeHIMabHas SHEPrUst 3MeHeHUst o6beMa U GopMel. 4.4. Bu/ibl HalpsDKEHHOTO
COCTOSIHMSL.

41.5

15

0.5

40

15

15

Pa3pen 5. Teopun npouHocru. CiioxHoe conporusaenue. 5.1. Teopuu
npouHocTH. PacueT o Hecyeii ciocobHocTh. PaspylieHne MaTepuanoB.
IpenenbHble cocTosiHus Ge3edeKTHBIX MaTepuasIoB U KOHCTPYKLMH. 5.2. CloXKHOe
CONPOTHB/IEHHUE, BU/Ibl: BHEL|EHTPEHHOE PacTsiKeHHe-CKaThe, Kocoi 3rub, u3rub ¢
Kpy4eHueM U pactsvkeHueM. IToctpoeHue HeiitpanbHol nuHuu. TTog60p pasmepoB
TI0 ONACHBIM TOUKAM CeueHusl.

35

32

15

15

Paspen 6. TeopeTuueckue 0CHOBBI pacyeTa ynpyrux cucrem. 6.1.
TNoTeHupanbHast SHEPrHisl BHEIIHUX ¥ BHYTPeHHUX CH/I. O6006IeHHbIe BHEIIHIEe
CHJIBI U TTepeMelLeHus. Bo3moxHas pa60Ta BHEIIHUX U BHYTPEHHUX CHJI. Hp]/IHL[l/Il'I
BO3MOXKHBIX TepemelieHnii. TeopeMa 0 B3auMHOCTH pabot. KoagdurimeHTs
TMOJAT/IMBOCTH U >KeCTKOCTH. 6.2. Onpe/ienieHue repeMeliieH!i B CTaTHUeCKU
OIIpeAeTMMBIX CTePXKHEBBIX CUCTEMax criocobom Mopa‘

31.5

1.5

0.5

30

20

20

Bcero 3a 5 cemecTp

108

102

50

50

Bcero no gucuuninHe

252

12

240

100

100

3.2. AyAuTOPHBII NPAaKTUKYM

HOMep U HAMUME€HOBdHHE pa3jesia

JIMCI{UTLTHHBI

Tema MNPAKTHYE€CKOI'o 3aHATUA

Oo0neMm,

ayp.
yacoB

Pa3zpnen 1. OcHOBHBIE IOHSTUS O
MIPOYHOCTH, XKECTKOCTH U
YCTOMYMBOCTU 3/7IEMEHTOB
KOHCTPYKLWH.

OCHOBHbBIE TIOHSTUS O TIPOUHOCTH, )KECTKOCTU U
YCTOWUMBOCTU 3/IEMEHTOB KOHCTPYKLIUI. BBeaeHue B
COTIPOTHUB/IEHUE MaTepUasoB.

0.5

Pa3pen 2. MexaHuueckue CBOMCTBA
MaTepHa’soB.

SKCHEPI/IMEHTHIH:HOE oripeziejieHre MexaHn4eCKUx
XdpPdKTEPUCTHUK MAaTepPUAJIOB.

0.5

Pasgen 3. AHanv3 HaNpsUKeHHOTO U
IechOpMHUPOBAHHOTO COCTOSTHUS
CTep>KHel Ha OCHOBe THUIOTe3bl
TJIOCKUX CeueHUi.

AHanu3 HanpspKeHHOTO U 1ehOpMHUPOBAHHOTO
COCTOSIHHSI CTep>KHEelH Ha OCHOBE THUTIOTe3bI TI/I0 CKUX
CeueHUN. YCUIHUS, HaMpsDKeHUs], TiepeMellieHust. Metof,
HavaJIbHBIX TTapaMeTpPOB.

Bcero 3a 4 cemectp

Pasgen 4. ITonsiTust 0 TeH30pax
HarpspKeHUd U ieopMariyid.
I'naBHbIe HAIpSDKEHUS.

INoHsATHSA 0 TeH30pax HanpshKeHUH U JedopMaLiyii.
I'maBHBIE HATMIPSKEHUS.

0.5

Pasgen 5. Teopyu NpOYHOCTH.
CrnokHOe CONpOTHUBIIEHUE.

CrnoxHoe COIpOTUBJ/IEHNE, DACUEThl Ha IIPOYHOCTG.

Pazpen 6. TeopeTnueckrie 0OCHOBBI

O060011IeHHbIe BHELITHWE CUTTBI U TIepeMeTIeHMsI.

6

0.5
12622




pacueTa yIrpyrux CUCTeM. Bo3Mo)kHast paboTa BHEIITHUX U BHYTPEHHUX CHJL.

[TpyUHLIMIT BO3MO)KHBIX TIepeMeLleHUH.

| Bcero 3a 5 cemectp 2 |
3.3. CamocrosiTennbHas padora crygenrta (CPC)
No Homep n HaumeHOBaHHe Oomem,
Cojep>kaHue yueOHOro 3a/jaHus
n/n pasjena JUCLUNIUHBI 4acoB
Pazpen 1. OcHoBHble noHATHsS 0 |[loArOTOBKA K MPaKTUUECKHUM 3aHATHAM. PellieHue 3azau
| |MPOYHOCTH, KeCTKOCTH U Ha pacTskeHHe — okartue. [TocTpoeHue 31top U poBepKa 40
YCTOMUMUBOCTH 3/IEMEHTOB BHYTPeHHUX CUIOBLIX (hakTopoB. OrnpeseneHue
KOHCTDPYKIW. nepemerienuii. OdbopmieHue.
INoaroToBkKa K NMpakTH4YeCcKUM 3aHATHAM. PellleHue 3as1au
7 Pa3%en 2. MexaHuueckue Ha KpyueHue. OnpeziesieHue Hang)KEHHﬁ, nozoop 50
CBOMCTBA MaTepua’sos. pa3MepoB MONepeyHbIX CeYeHU M0 YCA0BUK) MPOYHOCTH.
OrnpesiesieHNe repeMelLeHu .
Pazgen 3. AHau3 HanpsbkeHHOro |[T0AroToBKa K MPAKTUYECKUM 3aHSTHUsAM. M3ru0, peliieHue
3 M e opMUPOBAHHOTO COCTOSIHUSA (3a7au. Orpe/iesieHrie HOPMaJTBHBIX U KacaTelbHbIX 48
CTep>KHel Ha OCHOBE THUIIOTe3bl  |HAMpPsDKEHWH, MoAO0p pa3MepOoB MOTEPeUHbIX CeUeHUH 10
IJIOCKUX CeYyeHUH. ycsioBusiM ripouHocTtu. OdopmiieHue.
Bcero 3a 4 cemecTp 138
4 IMoaroToBKa K npakTuyeckKuM 3aHaTusM. OdopmiieHue. 20
Paspen 4. Tlonsitust 0 TeH30pax  |M3ru6, quddepeHiyansHoe ypaBHeH|e yIpyroi JTMHUH.
5 HaNpsDKeHUH 1 JedopMaLiHii. OnpeziesieHre TIepeMeILEHUH 1 YI7IOB TTIOBOPOTa 0a/lok 20
I'naBHbIe HanpsDKEHUSI. MPSIMBIM UHTETpUpOBaHreM JuddepeHIMaTbHOTO
ypaBHEHUs. YUeT rPaHUYHbIX YCIOBUH.
I'padmueckoe nocTpoeHre UCXOJHOTO U [JIaBHOTO
6 Paspen 5. Teopuu IpOYHOCTH. IJIOCKOT'O HANPsKeHHOIO COCTOSHUA. BHU/IBI CI0XKHOTO 3
CJ10’)KHO€E COIIpOTUBIIEHHE. comnpotussiernst. [1oa60p pa3MepoB CeYeHUi.
Odopmiienwue.
Paspen 6. TeopeTnueckue Onpenenedve nmepeMelleHnii criocobom Mopa. I'py3oBasi u
7  |OCHOBBI pacueTa yIrpyrux eJVHUYHas cucteMbl. IHTerpasnsl Mopa, ux 30
CUCTEM. uHTerpupoBanue. OdopmiieHue.
Bcero 3a 5 cemecTp 102
3.4. KypcoBas padora
INEPUO[,
COJIEPYKAHUE 3TAITIA NCITIO/THEHUSA ITIVIAHUPYEMOE
(Hepenu BPEMHSI (uac)
ceMecTpa)
Ortan 1. OnpegesieHre MOAY/IS IPOJOABHOM YIIPYTOCTH U
ko3¢ duimenTa IlyaccoHa MeTozioM TeH30MeTPUPOBAHUS TIPU 1-3 2
PaCTsKeHWH JIOTIaTOYHOTo oOpasiia.
Ortan 2. [luarpaMMbl CKaTHs — pacTshKeHUs TVTaCTUUHBIX U XPYTIKUX
MarepuasoB, UX aHaiu3 U 06paboTka. VcrbiTaHe HeMeTauTiue CKUX 4-6 4
MaTepua’sosB.
Ortan 3. OnpefiesieHre MOZY/Is1 CAIBUTa NIPY KpyuyeHuu. [JuarpamMma
WCTIbITaHUM TIpY KpydeHuu. OnipeiesieHre HarpsDKeHUi U 7-9 4
riepeMelTieHUH TIPY TJI0CKOM TOTIePeYHOM U3rube.
Oran 4. HO]}’HPH38L[I/IOHHO—Ol'ITI/ILIECKI/Iﬁ MeTO/, OTIpe/ie/IeHuUsT 10-13 4
HaripsoKeHW .
Ortan 5. OnpefiesieHNe HaMpsDKeHUI U TiepeMelleHUH ITPU CI0KHOM 14-16 4
conporuBnieHnd. Kocoit n3ru6. BHelleHTpeHHOe pacTskKeHHe-CKaTue.
Bcero 3a 5 cemecTp 18
7 12622



4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6|7 8 9(10(11/12 13 14{15/16| 17
Ortu. no I13, OrTu. no I13, Borp.
4 BII3 Ortu. no I13 P Borp. JK3 P Borp. Jx3 AP K3
Bormp.
KP, Bonp. 3au, Ortu. o 113,
5 BII3 OT4. 110 T13 ap BII3, KP ap Kp ap 3a;1;qKP,

YcnoBHbBIe 0003HAUCHUS:
P — nuarHocTuueckasi paboTa;

KP — kypcoBast pabota;
Borip. 3au — BOnpocs! K 3aueTy;
3a4. — 3a4eT.

BII3 — Bornipockl/3aganus 1o Temam I13;
Ortu. no I13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIO;
Borip. 3K3 — BOIIPOCHI K 3K3aMeHY;

TEKyluHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopMax:
[TMarHoCTUYeCKasi pabora;
BOIIPOCKI/3a/jaHus 1o TeMam [13;
OTYET IO TIPAaKTUUYeCKOMY 3a/IaHUIO;
BOIPOCHI K 9K3aMeHY;

KypcoBast pabora;

BOTIPOCHI K 3aUeTy.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:

e JK3aMeH;
e 3aueT.

12622




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos. . ConporuBienue marepuasioB. CI16.BT'TY "BOEHMEX" uwm. []. ®. YctuHoBa, 2021,
42 3K3.

2. B. U. ®eopocweB. ConpoTtuBnenue marepuanoB. M.: Y3a-so MI'TY um. baymana. 3onoTtas Koniekus,
2018, a51. pec.

3. B. {I. MonoTtHMKOB, A. A. MooTHHKOBA. . Teopus yrpyroct u miaactuuHoctu. CaHkT-ITeTepOypr:
Jlanb, 2022, 351. pec.

4. E. T Makapos. . CornpoTus/ieHre MaTepyasioB C UCII0/Ib30BaHUEeM BbIUMC/IUTE/IbHBIX KOMILIEKCOB. M.:
FOpaiiT, 2018, 39 k3.

5. E. I. Makapos. . Mathcad - 6sicTpbrii crapt. CI16.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2020, 42
9K3.

6. E. I. Makapos. . Conpotusjienue marepuanos. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2020,
192 k3.

7. H. M. Arapos. . ConpoTus/ieHre MaTepyasos B lipumepax U 3agadax. M.: UTHOPA-M, 2010, 5 3k3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. ledopmaiiuis u paspyliieHre MaTepyasoB.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0MOIMOTeuHast CCTeMa;

3. https://urait.ru/ — I'naBHas — O6pa3oBaresbHas riardopma FOpaiiT. [1ia By30B U CCY30B.;

4. https://ibooks.ru/ — 3BC AOyKc.py - 3T0 60/b1110# BEIOOD aKTyanbHOMW JTUTEPATyPhI AJIs Balliei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. /1.®. YcTHHORA.

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1;
3. PTC Mathcad Prime 5.0.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. MamvHa pa3pbIBHas [i/1s1 CTaTUUeCKUX UCTbITaHUM MeTasnnoB P100;
2. Mathcad Education - University Edition Term;

3. Matlab 2015a SP1;
4. PTC Mathcad Prime 5.0.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Muctynmaa COIMMPOTUB/IEHUE MATEPUAJIOB siBasieTcs AUCIUIIMHON 00s13aTe/TbHOM YacTH
0/10ka 1 mporpamMmbl MoArotoBku 1o HarpaeneHuto 20.03.01 TexHocgepHas 6Ge3onacHocmb. [IWCLUIUIAHA
peamm3yetcsi Ha (akynbreTe E Opykue U cuctembl BoopykeHuss bI'TY "BOEHMEX" um. 1.®. YcrtuHoBa
kadenpoit E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPOOI'O TEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
YK-3 criocobHOCTE OCYIIECTB/IATh COL[UATBEHOE B3aUMO/IeHCTBYE U Peai30BbIBATE CBOIO POJIb B KOMaH/IE;
OIIK-1 criocobeH y4YWTHIBAaTH COBPEMEHHbIE TEH/EHIIMM pPA3BUTHUS TEXHUKU U TEXHOJOTUH B 00macTu
TexHOoC(hepHOU 6e30MacHOCTH, U3MEPUTETLHON U BBIUMCTUTETBHON TeXHUKH, WH(HOPMAIMOHHBIX TEXHOJIOTHH
MpU peIllleHHH TUIOBbIX 3a/au B 00/1acTh TpodeCcCHOHATBHOM [IeaTeIbHOCTH, CBSI3aHHOW C 3allUTON
OKpYy>Karolleii cpefibl v 00OecrieueHreM 0e30TIaCHOCTH UesioBeKa.

CogepkaHve [AWCOMIUIMHBL OXBaTbIBaeT KPYI BOIPOCOB, CBSI3aHHBIX C IIPOYHOCTHIO, JKECTKOCTBIO M
YCTOWUMBOCTBIO 37IeMEHTOB KOHCTPYKLMI TIPOCTeiiiieli reOMeTPUH, IIPU Pa3IMYHbIX BUJaX JeOpMUPOBaHUS.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e BOIIpPOCHI/3ajaHud 11o Temam [13;
e OTYeT M0 MPaKTUUeCKOMY 3a/|aHHIO;
e BOMPOCHI K IK3aMEHY;
e KypcoBas pabora;
* BOIPOCHI K 3aUeTy.

TIpomMexyTouHas arTecTaijus POBOJUTCS B (hopMax:
e JK3aMeH;
e 3aueT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI COCTaBiseT 7 3.e., 252 u. IIporpamMMol AWCI[UTUTHHBI

MpeAyCMOTPeHbl JIeKLMOHHBIe 3aHsAThsl (8 u.), mpakTthdeckve 3aHstus (4 4.), camocrosiTenbHas pabora
cTypenra (240 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIIMHBI COCTaB/sgeT 252 4., U3 HUX 12 4. ayUTOPHBIX 3aHATUH, U 240 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHHe padoThI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

PH3AEJ'I 1. OcHOBHBIE TIOHSATHUA 0 MPOYHOCTH, )KECTKOCTH A yCTOﬁ‘-lPIBOCTH 3/IEMEHTOB KOHCprK].II/Iﬁ.

ITogroroBka K npakTUUeCKUM 3aHATUSIM. PellieHue 3azau
Ha pacTsbkeHue — ckatue. [TocTpoeHue sMm0p U poBepKa

E. T. Makapos. . ConpoTus/eHue
MaTepuasoB C UCI0Jb30BaHHEM
BBbIUMC/IUTE/IbHBIX KOMILJIEKCOB:

M.: FOpaiit, 2018 (1-5)

BHYTPEHHMX CUIOBBIX (akTopoB. OripeziesieHue H. M. Arapos. . Comnportus/ienue 40
nepemettienuii. OdopmiieHue. MaTepHasIoB B IpUMepax U
3agavax: M.: UH®PA-M, 2010 (1-
3)
Wroro no pa3geny 1 40
Pa3pen 2. MexaHHYecKHe CBOMCTBA MaTepHasioB.
B. U. ®eopocrkes. ConpoTuBieHHe
Marepuanos: M.: M3g-so MI'TY
IToproroBka K npakThyeCcKuM 3aHaTUsAM. PerieHve 3azay |um. baymaHa. 30/10Tast KOJ/UIeKLys,
Ha KpyueHue. OnipeiesieHre HaNpsDKeHUH, 110A00p 2018 (1-10) 50
pasMepoB TOMNepeuHbIX CeYeHU Mo YCA0BUIO POYHOCTHU. E. I Makapog. . Mathcad -
OrnpefienieHre TiepeMeleHui. obicTphiii cTapT: CII6.BI'TY
"BOEHMEX" um. [1. .
Ycrunoga, 2020 (1-5)
Wroro no pasgeny 2 50

Pazgen 3. AHa/IM3 HaNPSDKEHHOTO U Ae)opMHUPOBAHHOI0 COCTOSTHUSA CTEP)KHel Ha 0CHOBE THII0Te3bl
IVIOCKHX CeYeHHH.

HO,Z[FOTOBKEI K IIPaKTU4Y€CKHUM 3dHATUAM. I/IBFI/I6, pelieHne
3aJa4. OHPEAETIEHI/IG HOPMaJ/IbHBIX Y KaCdTe/IbHbIX

E. T’ Makapos. . ConpoTrus/ieHre
marepuanos: CII6.BT'TY
"BOEHMEX" um. []. ®.

YcruHoBa, 2020 (2-3)

TIPSIMBIM UHTETPUPOBaHKEM MU hepeHI[UaIEHOTO
ypaBHeHUs. YUeT IPaHAYHbBIX YCIOBUM.

HarpspKeHWH, TIo00p pa3MepoB TorepeuHbIX cedenuit 1o |B. . ®eopockeB. ConpoTuBieHne 48
ycioBusiM TipouHocty. Odopmiiente. Marepuanos: M.: M3g-so MI'TY
vM. baymana. 3onoras Komiekuus,
2018 (1-10)
Wroro no pa3zeny 3 48
Pa3pen 4. IToHATHA 0 TeH30pax HaNpsDKeHUH M Jedopmaiiuii. I1aBHbIe HaNPsHKEHUA.
TToAroTOBKa K MpakTHuecknm 3anstisiv.Odopmienne. | B- Y. Peopockes. ConpoTusienye 20
Marepuanos: M.: 3g-s0o MI'TY
uM. baymana. 3onoTtas Koniekus,
N3rub, puddepeniyansHoe ypaBHEHUE YIIPYTOW JTUHUM. 2018 (5-9)
OHpe,ELEJIEHI/Ie HEPEMGH_]E'HI/Iﬁ M YIJIOB II0BOPOTa 0aoK B. A. CaHHUKOB. . COHpOTI/IBJ'IEHI/IE 20

marepuanos: CI16.BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2021 (10-21)
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Wroro no pasgeny 4 | 40

Pa3gen 5. Teopuu npounocty. C/10)kKHOe CONPOTHUB/IEHNE.

I'paduueckoe mocTpoeHre UCXOJHOTO U TJIABHOTO B. . ®eopockeB. CornpoTtrBieHne
TJIOCKOTO HaMNpPsPKEHHOT0 COCTOSIHUSA. BUIBI CZI0XKHOTO Marepuanos: M.: U3g-so MI'TY 3
conporuBnenus. [Togbop pa3mMepoB ceueHwHi. nM. baymana. 3os0Tas KosneKkLus,
Odopmnenue. 2018 (5-9)

Wroro no pa3geny 5 32

Pa3pen 6. TeopeTnueckue 0CHOBBI pacueTa yIpyrux CUCTeM.
B. {1. MonoTHUKOB, A. A.
Oripezienienrie nepeMeltjeHuii criocobom Mopa. I'py3oBast MonorHukosa. . Teopus
Y e[UHUYHas chcTeMbl. VIHTerpansl Mopa, ux YIPYrOCTH U TJIaCTUYHOCTH: 30
vHTerpupoBanue. OdopmieHue. Cankr-IletepOypr: Jlanb, 2022 (1-
8)
Urtoro no pasgeny 6 30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
COITPOTUB/IEHUE MATEPHAJIOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e BOIPOCHI K 3K3aMeHY;

e BOIpOCHI/3a/jaHus 1o TeMam [13;

¢ KypcoBas pabora;

¢ BOMPOCHI K 3aYeTy;

* 5K3aMeH;

* 3auer.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPAaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

OT4eT N0 NPaKTUYECKOMY 3a/JaHUI0

Kputepuu 1 1ikasbl OLleHUBaHUS Pe3yJIbTaToOB 0 TIPaKTAUeCKOMY 3aJaHuIo:
1. IITkana OLeHUBAHUSA: «OTJIUIHO».
Kputepun otienrBanust: O0y4aroIuiics BLITIOTHII ITPAKTHUECKOe 33/JaHKe B TTOJTHOM o0beme. PaboTa
XapaKTepu3yeTCs TIOTHOTON MPOpaboTKK BCeX pa3/iesioB CofiepKaTebHOM uacTu. [TosicHUTeTbHAs 3aTiCKa
WH/IUBU/Tya/IbHOTO MPAKTUUECKOTO 3a/laHus OpopMIIeHa C COO/MIOIeHNeM YCTaHOBIEHHBIX TIPABUII.
OO6yuaroiumiicst CBOOOAHO B/laJieeT TeOPeTUYeCKUM MaTeprasioM, 6e30IMO0YHO TIPHMEHSIET ero Mpy pelleH|!
3aja4, c(hOpMY/IMPOBaHHBIX B 3aZiaHui. Ha Bce BOTIPOCHI ZIaeT MpaBU/IbHEIE U 000CHOBAHHBIE OTBETHI,
yOequTenbHO 3allUIaeT CBOIO TOUKY 3PEHHUS.
2. llTkana oLleHNBAHUS: «XOPOILIO».
Kputepun otienrBanust: O0y4aroIuiics BBIMOTHII MPAKTHUECKOe 33/JaHKe B TTOJTHOM o0neme. PaboTa
XapakTepu3yeTcs TyOrUHOM MpopaboTKU BCeX Pa3/iesioB CofiepyKaTeIbHOM yacTh. TTosICHUTe IbHAs 3aricKa
VHAWBU/TyaTbHOTO TTPAKTUYECKOTO 3a/[aHusl 0opMyieHa C COOJTF0/IeHreM YCTaHOBJIEHHBIX TIPABUIL.
OO0yuaroruiics B1afieeT TeOpPeTHUeCKUM MaTepPUajioB, MOXKET MPUMEHSTh €r0 CaMOCTOSATETbHO U/TH T10
yKa3aHHIo rpenogasaress. Ha 00/bIIMHCTBO BOMIPOCOB [JaeT MPABUIBHBIE OTBETHI. 3al[UILAET CBOK) TOUKY
3peHust J0CTaTOYHO 000CHOBAHHO.
3. [llkasia OLleHHBaHUS: «Y/IOBETBOPUTEILHOY.
Kputepuu otieHvBanust: O0yJaroIuiics BLIMOTHUI MPAKTHUECKOE 33/JaHHe B OCHOBHOM TIPaBU/IBHO, HO 6e3
JIOCTAaTOYHO ITyOOKOM MPOpPabOTKH HEKOTOPBIX pa3zenioB. O6yuaroIuiics YCBOW TOBKO OCHOBHbBIE pa3/iesibl
TEeOPEeTUUYECKOT0 MaTepHrasia U 1o yKa3aHUIO Tpero/aBaresist (0e3 MHUIMATUBBI U CAMOCTOSITE/THHOCTH)
MPUMEHSIET ero MpakTHueCcKy. Ha BOMpoCk! OTBeUaeT HEyBEPEHHO WM I0MyCKaeT ook, HeyBepeHHo
3aluIIiaeT CBOK TOUKY 3peHUsl.
4. IlTkasa OL[eHMBaHUS: «HEY0B/I€TBOPUTE/IEHOY.
Kputepuu otieHvBanust: O0yJaroIuiics He MOXKeT 3all[UTUTh CBOY PeIleHHUs, IOTYCKaeT Ipy0Oblie OITMOKY Mpy
OTBeTax Ha BOTPOCHI WX He OTBeYaeT Ha HUX.

Bompocsl K 3K3aMeHy
Borpocs! K 3k3ameHny npefcrasiensl B Y MK nucounimHel.

Bomnpocsi/3aganus no Temam I13
Bormpocs! u 3aganus 1o Temam [13 nipescrapiensl B Y MK AUCHUTIIMHBL

KypcoBas pabora

BbInosiHeHWe U 3alljuTa KypCOBOH PabOThI SIB/ISIETCS] OAHUM U3 BU/IOB KOHTPOJIbHBIX MEPOTIPUSTHH 110
JMCLIUITIHE.
OLjeHKa «OT/IMYHO» BLICTABJISIETCS TIPY MPAaBU/ILHO PEILeHHbIX 3a/jayax, aKKypaTHO U YHCTO, B COOTBETCTBUH C
TpeboBaHusAMU 0OpMIIEHHOM periieHnH. O1eHKa «XOPOII0» BBICTAB/ISETCS TP MPABU/IBHO PeIeHHBIX
3a/1auax, NP HaJIMYMH B XO/ie PellIeHUs] UCTIPABIIEHUI U He3HaYUTe IbHBIX TIoMapoK. OrjeHKa
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«Y/|OBJIETBOPHUTE/ILHO» BLICTAB/ISIETCSI, €C/TH 1T0C/Ie TIPOBEPKH B paboTe OyZyT UCIIpaB/ieHbI BCe OMMOKY, U OHa
Oyzet npaBuIbHO oopmiieHa. Bo Bcex oCTabHBIX C/Tydasix paboTa He 3aCUMTHIBAETCS U BBIIAeTCS PYToi
BapUaHT.

Bompocsl K 3auery
Borpocs! K 3aueTy npepcrasiieHsl B Y MK quciuruivHeL.

JK3aMeH

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHHe MUHUMATLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU PaboThI B
COOTBETCTBUH C rpadMKOM paszena 4.
OK3aMeH BK/IOUaeT B ce0si OTBETHI Ha TeOpPeTHUeCKHe BOMPOCH (2 Bompoca). OrieHKa "OT/IMUHO" - IaHbI
TpaBU/IbHbIE OTBETHI HA 2 BOIIPOCA, OljeHKa "XOpOIlo" - TIPaBWIbHLIM OTBET Ha OJJMH BOTIPOC.

3auer

OOyyaroluiicsi IMeeT TPaBO Ha MO/yYyeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH TTPY YCI0BUN
YCIIEIIHOTO MPOXOXKAEHHSI TEKYIIET0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUM C rpadMKoM paszena 4.
OcHoBaHMeM JIOIyCKa K 3auéTy sIB/IsIeTCs TeKyILMii KOHTPo/b 1 3aiura KP. 3aueT BeIcTaB/sieTcsl B C/ydae
3alUThl KYPCOBOM PabOTHI HA OJ[HY U3 OIEHOK "OT/IMYHO", "XOpoIo" Wiy "yI0B/IeTBOPUTELHO". 3aueT
nipoBoauTCs B hopme cobecenoBanusi. [Ipy MpaBUIBLHOM OTBETe HA MUHHMMYM /IBa BOTIPOCA U3 TPeX

TIpe/I/IOKeHHbIX CTABUTHCA '3aUTeHO", B IPOTUBHOM C/Iy4ae - "He 3a4TeHO".
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Ortuet 1o
Pa3pnen 1. OcHOBHBIE IOHATHA 0
NPOYHOCTH, )KeCTKOCTH U MPAKTUHIECKOMY
2 | 4 [MpOTHOCTH, 415( 15| 1 | 05 | 40 | 20 | 20 | s3aganmo,
YCTOMUHMBOCTH 3/IeMEHTOB
KOHCTpYKIyHi Borpocs! K
) JK3aMeHy
Ortuet 1o
TPaKTHUUeCKOMY
o | 4 Paspen2.Mexammieckie 515/ 15| 1 | 05 | 50 | 15 | 15 | s3apammo,
CBOIICTBA MaTepHa’sioB.
Bompoce! k
3K3aMeHy
Pa3pen 3. Anamu3 Ortuer 1o
HaMnpspKeHHOT o U MpaKTUYeCKOMY
2 4 |pedopmupoBaHHOrO cocTosiaua | 51 3 2 1 48 15 | 15 3a/laHHIO,
CTep>KHell Ha 0CHOBe TUIOTe3bl Bornpockl K
TUIOCKUX CeueHHI. 9K3aMeHy
Bcero 3a 4 cemectp 144 | 6 4 2 138 | 50 | 50
KypcoBas
pabora,
Paspen 4. IlonsTus o TeH3opax Bormpocs! K
3 5 |Hanpspkenwmii u fedopmanmii. 415 1.5 1 0.5 40 15 | 15 3auery,
I'maBHbIe HanpsLKeHU . Bormpocsl/
3a/laHus TI0
Temam I13
Ortuet 1o
TIPaKTHUUeCKOMY|
3a/laHuIo,
3 5 Pazpgen 5. Teopum nnpouHoCTH. 35 3 2 1 3 15 | 15 Kypcosas
CJ/10)kHOe COTPOTHBIIEHHE,
pabora,
Bormpocs! K
3auery
Pa3zgen 6. TeopeTnueckue BZEE:TCH K
3 5 |ocHOBBI pacuera ynpyrux 315/ 15| 1 0.5 30 20 | 20 Y,
Kypcogas
CHCTeM.
pabora
Bcero 3a 5 cemecTp 108 | 6 4 2 102 | 50 | 50
Bcero mo aucuIuinHe 252 | 12 8 4 240 | 100 | 100
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