degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: YcTanocTs U JKUBY4E€CTh KOHCTPYKIUN

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
HepeoBasi MHKEHEepHasl 1IKoJIa PaJuoI0KalUuK, PaJUOHABUT ALY U IPOIPaMMHOMN
WHXECHEPUHN
kageapa NPOYHOCTH JIETATEIILHBIX aIlllapaToB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: I''U. Hecrepenko, n-p TeXH. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflanny Kadeapbl IPOYHOCTH JieTarenbHbIX anmaparos 04.06.2020



AHHOTANMA

n

JucuuiuinHa "YCTaloCTh U JKUBYUYECTb KOHCTPYKIMH " HampaBjieHa Ha 3HAKOMCTBO CTYJIEHTOB C OCHOBaMHU
pecypca KOHCTPYKIMI JIETAaTENBbHBIX anlaparoB, BKIIOYAs pPACYETHBIE M OKCIIEPUMEHTAIbHBIE METOABI
o0ecrieueHns1 yCTalOCTH U )KUBYYECTH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 3HAKOMCTBO CTYIEHTOB C OCHOBaMHU pecypca KOHCTPYKLMH JIeTaTeJbHbIX allaparoB, BKJIIOYAs
pacyeTHbIE U IKCIIEPUMEHTAIbHBIE METOABI O0ECIIEUeHHUS YCTAIOCTH U KUBYUECTH.

33]13‘[1/[ JAUCHUIIINHBI

- ¢opmMupoBaHHe Yy CTYAEHTOB 0a30BBIX 3HaHWM B oOmactu obOecrnedeHUs OE30MaCHOCTH
MPOEKTUPYEMBIX JIETATEIHHBIX AlIapaToB MO YCIOBUSIM MPOYHOCTH.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
nmpobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B obmactu  cBoeld  mpodeccroHalbHON
poeCCHOHANBHOM I TENFHOCTH, CIIOCOOCH | AESITENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!

[l MCnonp30BaHUE METOAOB MIPOEKTHUPOBAHUS 3JIEMEHTOB JIETATEIBHBIX AllapaToB;
O oOyuaromuecsi JODKHBI yMETh HCIOJNb30BaTh METOIBI IPOEKTUPOBAaHUS 3j1eMeHTOB JIA B
COOTBETCTBUH ¢ TpeOoBaHusIMH X (JIA) B mpouecce NpOEKTUPOBAHUS U SKCILUTyaTaL[HH.

YMETB:

[]  TONB30BAaThCS CBOWMH 3HAHUSAMH ISl pelieHus (yHAaMEHTalIbHBIX M TPUKIATHBIX 337ad U
TEXHOJIOTUYECKUX 3a/1a4;
[l ;enarh MpaBHJIbHBIC BBIBOJBI H3 COMIOCTABICHUS PE3YJIBTATOB TEOPHU M IKCIIEPUMEHTA;
[l MpOM3BOANUTH YMCICHHBIC OLICHKHU 10 MOPSAKY BETHYHHBL;
[l menarh Ka4eCTBEHHBIC BBIBOBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUSIM B H3y4aeMbIX IpoOiIeMax;
[l BHIETh B TEXHHUYECKHUX 3a/1auaxX (GU3HMUECKOE COACPIKaHHE;
0 OCBaMBaTh HOBBIC TPEIMETHBIC O0JACTH, TEOPETUUECKUE TIOAXOAbI U IKCIICPUMEHTAIbHBIC
METOJHKH.

BIIAJICTh!

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

[/ HaBBIKAaMH CaMOCTOSTEIBHOW paboTHI B 1abopatopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTaHOBKU M MOJEIHPOBAaHUs (HU3MYESCKUX 3a/1a4;

[l HaBBIKAMU TPAaMOTHOH OOpaOOTKM pE3yIbTaTOB OIBITa M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH



TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

1 Kparkuii 0630p pa3BuTHs HCCIeI0BaHUN 3 1
YCTAJIOCTU U TPEIIUHOCTONKOCTH
[TpuHIMIBEl GE30MaCHOTO pa3pyLICHUs U

2 JIOIIyCTUMOTO ITOBPEXKACHUSA CaMOJIETHBIX 3 1
KOHCTPYKIUH.

3 Ycranoctb pH HECTAIlMOHAPHOM 3 1
[IEPUOIMYECKOM HarpyKEHUU.
TunusupoBaHHbIe IIPOrpamMMBbl

4 KBa3uCIy4ailHOro HArpyXeHUs. 3 1
PaccesiHue xapakTepuCTUK yCTaJIOCTH.

5 JluneiiHass  rumoresa = CyMMHPOBaHUS 3 1
YCTAJIOCTHBIX IIOBPEXICHUH.

6 BnusiHue teMnieparypbl Ha yCTajlOCTHYIO 3 )
JOJITOBEYHOCTD.
BnusiHre KOHCTPYKTHBHBIX (PaKTOpOB Ha

7 YCTaJIOCTHYIO JIOJITOBEYHOCTH 3 2
COEIMHEHUH.
Craructuueckue XapaKTEPUCTUKU

8 YCTaJIOCTHON JIOJITOBEYHOCTH 3 2
COCIMHEHUM.

9 Ycranocth NpoOIbHBIX CTHIKOB KPbUIA U 3 )
brozemnsxa.
CepruduranoHHble UCIIBITAHUS

10 KpYITHOTabapUTHBIX naHenei u 3 )
MOJTHOMACIITa0HBIX ~ KOHCTPYKIMH  Ha
YCTaJIOCTb.

1 Ilone HanpsokeHMI THpH  BEpIIMHE > 2
TPEILUHBIL.

12 Kputepuit  I'puddurca. Konmemnius ’ )
R-kpuBbIX J-HHTErpAaI.
Meron KOHEYHBIX 3JIEMEHTOB

13 |onpenencHus K03 HUITMEHTOB 2 2
WHTCHCHBHOCTH HANPSKCHUH.

14 Bsskocte  paspymieHus INpu  IIOCKOM ’ )
nedopmanuu.

15 CkopocTb pocra TpeLuH npu 5 )
LIUKIMYECKUX Harpy3Kax.
®opmyiel [Ispuca, @opmana u ap. s

16  |pacueta CKOPOCTH pOCTa TPELIMH IIPH 2 2
PETYJSPHBIX Harpy3Kax.

17  |Mogens Yumien6opra. Moaens Onbepa. 3 3

18 OcHOBHBIE XapaKTePUCTUKH JKHBYIECTH 3 3
KOHCTPYKLUH.

19 Ocraro4yHas IPOYHOCTh IOAKPEIUIEHHBIX 3 3
KOHCTPYKUUH C TPELUIMHON B OOIIUBKE.
Ocraro4yHass MPOYHOCTh KOHCTPYKLUHH C

20  |MOBEPXHOCTHBIMHU u YIJIOBBIMU 3 3
TpEIMHAMH.

71 KoHcTpykTHBHBIE METOIBI OOECTEUEeHUs 3 3

JKUBYUYCCTHU.




2 PaccesHue CKOpOCTH pocTa TPEUIMH U 3 3
OCTaTOYHOM MPOYHOCTH.

Hroro yacos 60 45

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Kpatkuii 0030p pa3BUTHS UCCIAENOBAHUN YCTAaIOCTH U TPEIIMHOCTOUKOCTH

Kparkuii 0030p pa3BUTUSI HCCIEIOBAaHUN YCTAJOCTH M TPEIIMHOCTOWKOCTH B MAalIMHOCTPOCHHH U
CaMOJIETOCTPOCHHUH. be3onacHbli pecypc aBUallMOHHBIX KOHCTPYKLIUIA.

2. IlpuHuuns! 6e3011aCHOTO pa3pyIIeHHs U JOIYCTHUMOTO TIOBPEXK/ICHHS CAMOJICTHBIX KOHCTPYKLHI.

[TpuHuMOBEl 0€30MaCHOrO pa3pyIICHUs U JOMYCTHUMOIO HMOBPEXKICHHS CAMOJIETHBIX KOHCTPYKIHI.
YeranocTHsI mpolecc. XapakTepUCTUKH COMPOTHUBIICHUS ycTaloCcTH. KoHIeHTpanys HanpsKeHU .
Kpussle ycranocTu.

3. Ycranocts IIpHU HECTAIMOHAPHOM IICPUOANYICCKOM HAI'PYKCHUM.

YeranocTHeIN mpouecc. XapakTEpUCTUKH CONPOTUBIIEHUS yCTaIOCTH. KOHIEHTpanys HanpsKeHUH.
Kpussle ycranoctu. YeTanocTHas OJITOBEYHOCTD IIPU KBa3UCIy4aliHOM HarpyKEeHUU.

4. Tunu3upoBaHHBIE MPOTpaMMbl KBa3UCIYy4YalHOTO Harpy)xeHus. PaccesHue XapaKTepHUCTHK
YCTaJOCTH.

Tunu3upoBaHHbIE MpOrpaMMbl  KBAa3UCIy4alHOTO HAarpyxeHus. PaccesHue XapaKTEpHCTHK
ycrajioctd. MeToapl pacyeTa yCcTalOCTHOW JOJITOBEYHOCTH.

5. JInHelHas TMnoTe3a CyMMHUPOBaHHUS YCTAJIOCTHBIX MIOBPEKICHUMN.

JluHeliHas rumore3a CyMMHMPOBAaHMSI YCTaJOCTHBIX IOBPEXKICHHI.METON NOJHBIX LUKIIOB.
OKBUBaJICHTHbIE HaNpsDKeHUs. JledopmaionHas Teopus yCTaIOCTH.

6. Bnusaue TEMIICPATYPhI HA YCTAJIIOCTHYIO NOJTOBCYHOCTD.

Bausane TEMIICpATypPhbl HA YCTAJIOCTHYIO ,Z[OJIFOBG‘IHOCTL.BJ'H/IHHI/IC TCXHOJIOTMYCCKHUX (baKTOpOB Ha
YCTAJIOCTHYIO OOJITOBEYHOCTD.

7. BausiHue KOHCTPYKTHBHBIX ()aKTOPOB Ha YCTAIIOCTHYIO JIOJITOBEYHOCTh COCMHEHUH.

BnusHue KOHCTPYKTUBHBIX (DAKTOPOB HAa YCTAJOCTHYIO JOJITOBEYHOCTh COeIMHEHUil. Bimsnue
9KCIUTyaTallHOHHBIX (DAKTOPOB HA YCTAJIOCTHYIO JOJTOBEYHOCTb.

8. CratucTuyeckue XapaKTCPUCTUKHU YCTaHOCTHOfI JOJIrOBCYHOCTHU COGI[I/IHCHI/II\/’I.
OnucaHue CTaTUCTUYCCKUX XapPaKTCPUCTUK YCTaHOCTHOfI JOJITOBCYHOCTHU COCHHHCHHﬁ.

9. Ycranocts MMpOAO0JIbHBIX CTBIKOB KpbLIa U (1)}03en51>1<a.




VYeranocTs NpofoIbHBIX CTHIKOB Kpblia M (ro3enska. MeToqUKH UCIIBITaHUH 00pa3lioB MaTepruaios
Ha ycTasnocTh. TpeboBaHMs K XapaKTEPUCTHKAM yCTAJIOCTH KOHCTPYKIIMOHHBIX MaT€pPHaoB.

10. CepruduKaurOHHbIE HCOBITAHUS KPYNMHOTa0APUTHBIX TaHEJIeH W  IOJHOMACIITAOHBIX
KOHCTPYKLMI Ha yCTaJOCTh.

Onucanue  WCOBITAHWH KPYHMHOTAOApUTHBIX MaHeNeH M IOJHOMACIITAOHBIX KOHCTPYKIHMH Ha
YCTaNOCTh.

Cemecrtp: 2 (Becennuit)
11. ITose HanpsKEHUH TIPH BEPILMHE TPEIIHHBI.

[lone HanpsokeHudt mnpu BeplinHe TpemuHbl. Kod3p@uuueHT WHTEeHCHBHOCTH HAampsDKEHUH.
[Inactuyeckast 30Ha pU BEPILIUHE TPEILUHBL.

12. Kpurepuii [puddurca. Konnennus R-kpuBbix J-uaTerpai.

Kputepuit [puddurca. Konnenmuus R-kpuBbix J-mHTErpan. AHAIUTHYECKHE METOABI OIMpEeICHUs
K03()(hUIIMEHTOB MHTEHCUBHOCTH HAIIPSXKEHUH.

13. MGTOI[ KOHCUYHBIX 2JICMCHTOB OIIPCACIICHUS K03(1)(1)I/II_H/I6HTOB HMHTCHCUBHOCTH HaHpH)KCHHﬁ.

Merton KOHEYHBIX 3JIEMEHTOB oIpeieIeHus KO3 PHUIIUEHTOB UHTEHCUBHOCTH
HaNPSOKCHUN. DKCIIEpUMEHTAIIbHBIE ~ METOABI  ONpENeieHus  KO3(PQPHUUUEHTOB HMHTEHCHUBHOCTH
HaIPSKEHU .

14. BsizkocTh pa3pyieHus MpH TUIOCKOH jedopManim.

BsizkocTs paszpyimieHusi Tpu IUIOCKOW Jedopmanuu. PaspylieHue Tpu TUIOCKOM HampsKEHHOM
COCTOSHUMU.

15. CxopocTh pocTa TpEeUIUH MPHU HUKIHYECKUX HArpy3Kax.

CKopoCTh poCTa TPEIIMH MPU MUKINYSCKUX Harpy3kax. KnHerndeckne muarpaMMbl CKOPOCTH POCTa
TPEIIVH.

16. ®opmynsl IIpuca, dopmana u Ap. A pacuera CKOPOCTH POCTa TPEHIMH MPH PETyJspPHBIX
Harpy3kax.

@opmynsl [Ispuca, @opmana u nap. Ui pacueTa CKOPOCTH POCTa TPEIIWH IPU PETyISIPHBIX
Harpyskax.Mogeinp Yuiepa ajis pacuera CKOpOCTH POCTa TPELIXH IIpU HEPETyJSIPHBIX Harpy3Kax.

17. Moaens Yunnen6opra. Mozens Dnbepa.

Monens  YumnmenGopra.  Mogens  Onbepa.Bimsaue — meramnmyprudeckux — (pakropoB  Ha
TPEUIMHOCTOUKOCTh MaTePHAJIOB.

18. OcHOBHBIE XapaKTEPUCTHKH KUBYYECTH KOHCTPYKIHUH.

OCHOBHBIE XapPaKTEPUCTUKHU KHUBY4YECTH KOHCTPYKIMH.IleprnoanuHOCTh OCMOTPOB KOHCTPYKIHM.
KonrponenpurogHocts KOHCTpYKLUH. PerniaMeHTHpOBaHHbIE TOBPEXKICHUSI.

19. OcrarouHasi POYHOCTH MOJIKPETUICHHBIX KOHCTPYKIIUH ¢ TPEITMHON B OOIITUBKE.

OcraroyHas HpPOYHOCTb IOAKPEIUIEHHBIX KOHCTPYKLHMH ¢ TpeummHoW B oOmmuBke. OcrtarodHas
MPOYHOCTh FEPMETUUYECCKUX (PIO3EISIKEN.



20. OcraTouHasi IPOYHOCTh KOHCTPYKIMH C IOBEPXHOCTHBIMU M YIJIOBBIMU TPEIIMHAMU.

OcraroyHass MPOYHOCTH KOHCTPYKIHMH C TOBEPXHOCTHBIMH W YIJIOBBIMH TpemuHamu. Kpurepun
OCTaTOYHOM MPOYHOCTH KOHCTPYKIMH C MHOTOOYAaroBbIMH TpelinHaMu. PaccessHue ckopocTH pocTa
TPEUIMH ¥ OCTaTOYHOMN MPOYHOCTH.

21. KOHCTPYKTI/IBHBIC METOAbI obccreueHus JKUBYUCCTHU.

KoncTpykTuBHBIE MeTOABl obOecriedeHus] >KUBy4decTH. KOHCTpYKTHMBHBIE METOABI OOECIEeYCHUs
KuBy4yecTu. KOHCTpYKTHUBHBIE METOBI 00ECIICUCHHUS JKUBYUECTH.

22. PaccesHue CKOPOCTH POCTA TPEIIMH U OCTATOYHOM MPOYHOCTH.

PaccesiHue cKOpOCTH POCTa TPEIIMH M OCTATOYHOM mpoyHoCTH. CepTU(UKAMOHHbIE UCTIBITAaHUS Ha
KHUBY4ECTh HATYPHBIX KOHCTPYKLHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

KOMITBIOTEP ¥ MYJIBTUMENINHHOE 000pyIOBaHUE (TIPOCKTOP).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Yeranocts meramioB [Tekcer], [Monorpadus]/B. @. Tepentses, C. A. Kopabnesa , -M., Hayka, 2015

JomnonHurensHas aureparypa

1. PacueT Ha mpoYHOCTS JieTaTeNnbHBIX anmnaparoB [Tekcr] : yuebHoe mocobue / A. C. ApnonuH, B. 1.
@uryposckuii .— M. : MammnocTpoenue, 1985 .— 439 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHSX HCHIONB3YIOTCS MYJIBTUMEAUHHBIC TEXHOIOTUH, BKIFOYast JEMOHCTPAIMIO IPE3EHTAlU 1
PUMEPOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3ydYalOUMi TUCHMIUIMHY'YCTalOCTh W JKMBYYECTh KOHCTPYKLHH", IODKEH C OJHOM
CTOpPOHBI, OBIAJETh OOIIMM MOHATUHHBIM alIapaToM, a C JPyrod CTOPOHBI, JODKEH HAYUHTHCS
MPUMEHSTh TEOPETUUECKHUE 3HAHUS Ha PAKTHKE.

B pesynbrare u3ydeHusi QUCUUIUIMHBI CTYACHT JOJDKEH 3HAThb OCHOBHBIE OIPENENICHUS, MOHSTHSA,
AKCHOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAaHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— mpopaboTKy ydeOHOro marepuana (o y4eOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BONPOCHI, MNpEIHA3HAUYEHHBIX [UIS CaMOCTOSTEIbHOIO M3YYEHHUS, JI0Ka3aTeJIbCTBO OTACIbHBIX
YTBEPKIECHUMN, CBOICTB;



— MOJITOTOBKY K 3a4eTy U 3K3aMeHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.
BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu

3aTPYAHCHUHN HU3YUYCHUA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_IaTBCH 3a KOHCYJIbTALlUSAMU K
pernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kadeapa MPOYHOCTH JICTATEIbHbIX alllapaToB

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: I"'1. Hecrepenko, A-p TexXH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
npobiemMax HayKd U TEXHHKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B obmactu  cBoeld  mpodeccroHalbHON
poeCcCHOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYMMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3ynbrare n3ydeHus: AUCIUTUIMHBL « YCTAIOCTh U )KUBYUYECTh KOHCTPYKIIUHY 00YUaroIInHACs TOJKEH:

3HATb:

[l HCHOJIb30BaHUE METOJOB IIPOCKTUPOBAHUS HIIEMEHTOB JICTATSIIFHBIX alllapaTos;
0 oOyuvaromuecst JOJDKHBI YMETh HCIOJIB30BaTh METOJIBI HPOEKTHPOBAaHHS dieMeHTOB JIA B
COOTBETCTBUH ¢ TpeboBaHMsIMU X (JIA) B poriecce MPOSKTHPOBAHMS M IKCILTYaTaIlHH.

yMeThb:
[]  TONB30BAaThCS CBOWMH 3HAHUSAMH ISl pelieHus (yHIaMEHTalIbHBIX M TPUKIATHBIX 337ad U
TEXHOJIOTUYECKUX 3a]1a4;
[l ;enarh MpaBHJIbHBIC BBIBOJBI H3 COMIOCTABICHUS PE3YJIBTATOB TEOPHU M IKCIIEPUMEHTA;
[l IpOW3BOAWTH YUCIICHHBIC OLCHKHU 110 MOPSIKY BEINYUHBI;
[l menarh Ka4eCTBEHHBIC BBIBOJBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUIM B H3y4aeMbIX IpoOiIeMax;
[l BUIETh B TEXHHYECKHUX 3a]a4ax (U3MIECKOE COACPKAHKE;
0 OCBaMBaTh HOBBIC ITPEIMETHBIC O0JACTH, TEOPETUUECKUE TIOAXOAbI U IKCIICPUMEHTAIbHBIC
METO/IUKH.

BJIaJIeTh:
[J HaBBIKAMHU OCBOCHHS 0OJBIIOTO 00beMa HHOpMAaITHH;
[/ HaBBIKAaMH CaMOCTOSTEIBHOW paboTHI B 1abopatopuu u MHTEpHETE;
[l KyJnbTYpO# HOCTaHOBKU M MOJEIHPOBAaHUs (HU3MYESCKUX 3a/1a4;
[l HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. PazpymieHue npu miocKOM HampsbDKEHHOM COCTOSHUU. MeTonrKa UCTIBITaH M.

2. CxopocTh pocTa TpeUMH IpH MUKINYECKUX Harpy3kax. KuHeTnyeckue nuarpaMMbl CKOPOCTH
pocTa TpEeLIyH.

3.  ®opmynsl IIspuca, @opMana u 1p. sl pacdyera CKOPOCTH pOCTa TPEIIMH IPH PEryIapHBIX
Harpyskax.

Mopnens Yunepa [uist pacdeTa CKOPOCTH pOCTa TPELUH [IPU HEPErYIIIPHBIX HArpy3Kax.
Monens Yunnenbopra.

Monenb Dnbepa.

BrusiHre MeTanmypruieckux GakTopoB Ha TPEIIUHOCTOMKOCTD.

NS .

OCHOBHbBIE XapaKTEPUCTUKU KUBYUECTU KOHCTPYKIIUH.

9. IlepuonuyHOCTH OCMOTPOB KOHCTPYKITHIA.

10. KoHTponenpuronHoCTs KOHCTPYKIIHIA.

11. PernmameHTHpOBaHHBIC TOBPEKICHUS.

12. OcrtaroyHasi IPOYHOCTH COCTABHBIX KOHCTPYKLIHH.

13. Ocraro4yHasi MPOYHOCTh MOJKPETIICHHBIX KOHCTPYKIIHMHA C TPEIINHONW B OOIIMBKE.



14. Ocraro4yHasi MPOYHOCTH TEPMETUIECCKUX (DIO3EIISHKEH.

15. OcraroyHast IPOYHOCTb KOHCTPYKLUI C IOBEPXHOCTHBIMU U YIVIOBBIMU TPELIMHAMH.
16. Kpurepuu octaroyHON MPOYHOCTH KOHCTPYKIHI C MHOTOOYaroBbIMU TPEIIUHAMHU.
17. TpeGoBaHHS K TPEIIUHOCTOUKOCTH KOHCTPYKITHOHHBIX MaTCPUAIIOB.

18. KoHCTpyKTHBHBIE METO/IbI O0CCIIEUCHNUS YKUBYUECTH.

19. PaccesiHue ckopocTu pocTa TPELUH U OCTaTOYHOM IIPOYHOCTH.

20. CeprudUKaIMOHHBIE UCIIBITAHUS HA )KUBYYECTh HATYPHBIX KOHCTPYKIUH

21. HopmaruBHo-TexHuueckue TpeboBanuss MOC AIl 25.571. Oobecrnieuenne 0e30MacHOCTH
KOHCTPYKIIMH 10 YCIOBUAM IIPOYHOCTH IPH JUIMTENbHON dKkcIuryatanyu, AP MAK, 1996.

22. be3omacHslii pecypc, TOMyCTUMOCTb MTOBPEXACHUS, 0€30MaCHOCTD Pa3pyILICHHS.

23. Metoapl obecrieueHus yCTAIOCTH 1 )KUBYUYECTH IIJIaHepa Ha 3Tarle MPOCKTUPOBAHUSL.
24. CepruduKaliOHHBIE UCTIBITAHUS HA PECYPC aBUALIMOHHBIX KOHCTPYKLIUH.

25. Tunu3upoBaHHbIE CIIEKTPHI HATPYKEHUS TUIaHEPa IIPU PECYPCHBIX UCIBITAHUSIX.

26. Metoap! 1 cpencTBa AePEKTOCKOIUH B MIPOLECCE PECYPCHBIX UCTIBITAHHM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Kparkuii 0630p pa3BUTHS UCCIIEIOBAHHN yCTAIOCTH M TPEIIMHOCTOMKOCTH B MAalIMHOCTPOCHUU U
CaMOJIETOCTPOCHHUH.

bezonacHslil pecypc aBHALIMOHHBIX KOHCTPYKIIHIA.

[TpuHLIMTIBL 6€30MACHOTO pa3pyLICHHUS U JOITyCTUMOTO OBPEXKICHNUS CAMOJIETHBIX KOHCTPYKIIUH.
YcTanocTHIM npouecc.

XapakTepUCTHKHU CONPOTUBIIEHUS YCTaIOCTH.

Konnenrpanus HanpskeHU. TUIIBI KOHIIEHTPATOPOB U UX BIMSHUE Ha YCTaJIOCTh.

BinsgHne nmapamMeTpoB IUKIIa HAPSHDKEHUHA HA YCTAIOCTHYIO TOJTOBEYHOCTb.

NN AW

YcTanocTs Npy CI0AKHOM Hapsy)KEHHOM COCTOSTHUU.

9. Kpussble ycTanocTy.

10. YcranocTs pu HECTALMOHAPHOM NEPHOINYECKOM HArpy>KEHUH.

11. VYcranocTHas ZONTOBEYHOCTH NPU KBAa3HCITy4YallHOM Harpy>KEHUU.

12. TunuzupoBaHHBIE IPOrPAMMBbI KBa3UCIYyYaHHOTO HArPy>KEHUS.

13. PaccestHue XapakTepUCTHK yCTAIOCTH.

14. Metoasl pacueTa yCTaIOCTHON JOJITOBEYHOCTH.

15. JInneliHas runoTe3a CyMMHUPOBAHHS YCTAJIOCTHBIX OBPEXKACHUM.

16. MeToxa mOJIHBIX IIUKIIOB.

17. DKBUBaJICHTHBIE HAIPSYKCHHUS.

18. Hedopmannonnas Teopus ycraiaoctu. YpasHenus Koddrna-MaHcoHa.

19. BnusHue TeMIieparypbl Ha YCTaIOCTHYIO JOITOBEYHOCTD.

20. BnusiHME TEXHOJOTMYECKHUX (PAKTOPOB HA YCTAJIOCTHYIO JOITOBEYHOCTb.

21. BnusiHMe KOHCTPYKTUBHBIX (DAaKTOPOB Ha YCTAIOCTHYIO AOJITOBEYHOCTh COCTUHCHUH.
22. BnusiHue SKCIUTyaTalMOHHBIX (PAKTOPOB Ha YCTAJIOCTHYIO JJOJITOBEYHOCTD.

23. CraTUCcTUYEeCKUE XapaKTePUCTUKH YCTAIIOCTHOMN OJITOBEYHOCTH COCINHEHHH.
24. YcTanocTh THIOBBIX JIEMEHTOB aBHAKOHCTPYKLIHM.

25. Ycranoctb NPOIOJIBHBIX CTHIKOB KpbUIa U (pro3esisxka.

26. MeTonuku UCTIBITAHUN 00Pa3LIOB MAaTEPUAIOB Ha yCTAIOCTb.

27. TpeboBaHHsS K XapaKTEepUCTHKAM YCTAJIOCTH KOHCTPYKIMOHHBIX MarepuanoB. CIpaBoYHBIC
XapaKTEPUCTUKH YCTAJIOCTH aBUALIMOHHBIX MaTepHUasIoB.

28. YcranocTh MpU aKyCTHYECKOM HapyKEHHH.

29. Ycranocts maccu.

30. CepTu(UKalMOHHbIE WCHBITAHWS KPYHMHOTAO0ApPUTHBIX IAHEJIeH W  MOJIHOMAacIITaOHBIX
KOHCTPYKIMH Ha yCTaJI0CTb.

31. one HampspkeHU py BepiuuHe TpeuHbl. KoadduuneHT HHTeHCHBHOCTH HANPSKEHUH.

32. Ilmactuyeckast 30Ha pU BEPIINHE TPEIIUHBL.

33. Kpurepuii I'puddurca.



34. Kputepuii mpeaenbHOr0 pacKphITHS TPEUTUHBL.

35. Konuenus R-kpuBbIX.

36. J-uaTerpan.

37. AHanuTudeckue MeTo/Ibl ONpeaeIeHus K03(h(HUINEHTOB HHTEHCUBHOCTH HAIIPSKECHUH.

38. MeTos KOHEUHBIX JIEMEHTOB OIpeAeIeHUs K03()(HUIIMEHTOB MHTEHCUBHOCTH HAIIPSKCHUI.
39. DkcnepuMeHTaIbHbIE METOIbI OpeiesIeH s KO PHUINECHTOB MHTEHCUBHOCTH HAIPSKEHHH.
40. BsskocTh pa3pyuieHus npu IIOCKoi aedopmarn. MeTouka HCIBITaHUH.

buner 1
1. MccnenoBanus CKOPOCTH POCTa TPEIUH B MPOIecce cepTU(OUKAIMOHHBIX UCIIBITAHNH.
2.IToaTamHoe U MHIUBUAYAIBHOE MTPOJIJICHHE Pecypca KOHCTPYKIIHA CaMOJIETOB.

buner 2

1. McnpiTaHus Ha OCTaTOYHYIO NIPOYHOCTh KOHCTPYKLMH B KOHILIE YCTaJOCTHBIX MCIIBITAHUN IUIaHEpa
caMmoJera.

2. @paxrorpadus IOBEPXHOCTEH TPEIINH, 00PAa30BABILUXCS PU UCIIBITAHUSIX U B SKCILTyaTallly.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka omM4YHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHUAMN.

Ouenka ommyHO 8§ OamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY U3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENHHO 4 Oanga - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIECTBOPUTENHHO 2 Oajuia - BHICTABIISAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnpoBereHus 3aueTa M SK3aMeHa O0Oydaroliuecs MOTYT I[0Jb30BaThCsl IPOrpaMMOil
JTUCLHUIUIMHBL, @ TAK)KE CIPABOYHON JTUTEPaTypOd, BBIMUCIUTEIHON TEXHUKOM.

3a4eT W 3K3aMEH MOXKET IPOBOAMTHCS M0 UTOTaM TEKyIeH yCIeBaeMOCTH W CIadd 3aJaHui, WIN
MyTeM OpTraHU3alNy CIEIMAIBHOTO OIPOCa, IPOBOJUMOTO B YCTHOH (opMme.



