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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
AKTHBHO 3aKpenuTh, OO0OOIIUTH, YIIIyOUTh U PACIIMPUTH 3HAHUS, TOJYYEHHBbIE TIPU
WU3yUYeHUH Oa30BBIX AUCHUIUIMH; MPUOOPECTH HOBBIE 3HAHUS U CHOPMUPOBATH YMEHUS U
HaBBIKM, HEOOXOJMMBIC JUIS WM3YyYEeHUS CIEHUATBHBIX JIUCIUIUINH; (OPMUPOBAHHE Y
CTYJICHTOB HAaBBIKOB pPAaCYETHO- 3KCIEPUMEHTAIBHONW paboOThl € JJIEMEHTAaMH HAy4HO-
HCCIIEIOBATEILCKOM, MPOEKTHO- KOHCTPYKTOPCKOW U MPOU3BOJICTBEHHO- TEXHOJIOTUYECKON
JIeSITEIIbHOCTH.

3anaum JUCHUIIMHBI:
- U3y4YeHre OOIIMX MPUHIIMIIOB pacueTa TUIOBBIX U3ACIIMI MAITHHOCTPOCHUS;

- MpUOOPETEHHE HABBIKOB IMPOCKTUPOBAHMS W KOHCTPYUPOBAHMS, OOCCIICUMBAOIINX

paloHaJIbHBIA BBEIOOp MaTepHalioB, (OpM, pa3MepoOB U CIIOCOOOB M3rOTOBJICHHUS THIIOBBIX
W3 MaIlTMHOCTPOCHUS.

2. MECTO UCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJLHOM
IMPOI'PAMMBI
JAMCIUITIMHA OTHOCUTCS K 00S3aTeIbHONH dYacTH Y4YeOHOro IUIaHAa II0 HaIpaBJIECHUIO
noarotoBku 24.03.01 «PaxkeTHbIE KOMIUIEKCHI 1 KOCMOHABTHKA.
JI71s1 yCHenrHoro OCBOGHUSI TAaHHOM JUCHUIIMHBI HEOOXOIUMBI 3HAHUSI, YMEHUS] U HABBIKU,
NMPUOOPETEHHBbIE B PE3YyJbTATe OCBOCHUS AUCHUUILUIMH 0a30BOM 4ACTU y4eOHOro IUiaHa, MO
HanpaBieHuto noarotoBku 24.03.01 «PakeTHble KOMIUIEKCBI ¥ KOCMOHABTHUKAN:
MarepuanoBenenue; MatemaTtuyeckuid aHanu3; Puszuka; HadeprartenbHass reoMeTpus.
Nmxenepnast rpaduka U KomIbloTepHas rpaduka; Teoperndeckass MexaHUKa. 3HAHUS
MOJIydYEHHbIE TIPU HU3YUEHUH JUCIUIUIMHBI SIBJISIIOTCS MPEANIECTBYIOIMMU JUCHUILINHE
«/leranu mammny.

3. KOMIIETEHLIMA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUIIVIMHBI U UTHANUKATOPBI UX JOCTU/XKXEHUA

3.1 O6enpodeccuoHaIbHbIE KOMIIETEHIIMU U UHIUKATOPBI UX JOCTUKEHUS

Kon u HamMeHoBaHue | Kom © HamMeHOBaHWE WHIUKATOpA JIOCTYDKCHHS
o01enpodecCuOHaATBLHOM o01IenTpodecCHOHATBHOM KOMIIETEHITUN

KOMITETEHLIUU

OIIK-1, cnocoben mnpumenars | W/ -1 OIIK-1

€CTECTBEHHOHAYYHBIE 1 | 3HaTh: - TEOPUIO U OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIIeMHKEHEPHbIE 3HAHMUS, | ECTECTBEHHOHAYYHBIX U OOIIEUHKEHEPHBIX JUCITUTIINH.
METO/IbI Mmatematuueckoro | M1 -2 OIIK-1

aHamM3a W MOJACIMPOBAHMS, | YMETh: -IIPUMEHSITHh METOJIbl MATEMAaTHYECKOTO aHAIIN3a
TEOPETUYECKOTO 1 | ¥ MOJICJTUPOBAHUS B TPOGECCHOHATTBHOM
IKCIIEPUMEHTAIBHOTO JEeSITeTbHOCTH;- TPUMEHSITh METOIbI TEOPETHUECKOTO U
HCCIIeIOBAHUS B | 9KCIIEPUMEHTAILHOT'O UCCIIEJOBAHUS B
npodeccuoHaIbHON npodeccuoHanIbHOM AESITEIbHOCTH.

JeSTeTbHOCTH.

4. CTPYKTYPA INCLHUIIJIMHBI

OO1as Tpy10€eMKOCTh JUCUUIUIMHBI cocTaBisieT 6.00 3aueTHbIX equHuLbl, 216.0 akageMuuecKux
YacoB.

1 — Ne /it
2 — Tema (pa3zaenn) AUCUUILUIMHBI, KypcoBasi paboTa (MPOEKT), MPOMEKYTOUHASI ATTECTAIUS

3 — Cemectp



4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 —JI (JIexuum)
4.2 — JIexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)

4.4 — T1pakTU4eCcKue 3aHSITHS B BUJI€ MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JTabopaTopHbie paboOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Mnas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOyUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTposb (B akaieMUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45]146(47]148(4.9

1 BBenenue. 3 Pemtenne
OCHOBHBIE 3a/1ad,
TTOHSTHS. BBITIOJTHECHUE

abopaTopHBI
X pabor.

2 Pacrsxenue u 312 2 2 Perienne
cKaTue 3a1a4,
MIPSIMOTO BBITIOJTHEHHE
CTEPIKHS. nabopaTopPHBI

X paboT.

3 Hanpsixkennoe n |3 |2 2 2 Peiienue
nehopMUPOBAHH 3aj1a4,
0€ COCTOSIHHE B BBITIOJTHECHUE
TOYKE. nabopaTopHBI

X paboT.
4 I'eomerpuueckue |3 |2 2 2 Peiienue
3a7ad,
XapaKTePUCTUKHU BBITIOJTHEHUE
TIOCKHUX 1a00paTOPHBI
CCUCHU. X pabor.

5 ITpsmoit 312 2 2 Pemenue
MMOTIEPEYHBIN 3amad,
u3ruo. BBINIOJIHEHUE

nabopaToOpHBI
X pabor.

6 Yucrsiit cnpur u |3 | 4 2 2 Pemenue

KpYy4cHHE. 3a7ad,
BBITIOJTHEHHE
J1a60pPaTOPHBI
X pabor.

7 | A3rub Gamok Ha |3 |2 2 2 Perrenue
yIPYroMm 3a1ad4,
OCHOBaHMUU. BBITIOJTHEHYE

1abopaTOPHBI
X paboT.
8 I'unoressl 312 2 2 Pemenne




MMPOYHOCTH U 3aj1a4,

INIaACTUYHOCTU. BBITIOJIHEHUE
nabopaTOpPHBI
X pabor.

9 Dx3amMeH 0.3 ]35.7

10 | CnoxHoe 4 6 Pemienne
COITPOTUBJICHUC. 3ajay,

BBITIOJTHEHUE
ab0paTOPHBI
X pabor.

11 | YcroituuBocTh 4 6 Pemenue
CXKaTbIX 3aja4y,
CTCPXKHEU 1 BBIITIOJTHEHUC
MPOIOIBHO 1a00paTOpPHBI
TOTIEPEUHBIN X pabor.
n3ruo.

12 | PacueT Ganox 4 4 Pemenue
IIpY 3aJaHHBIX 3a7a4,
JUHAMHWYCCKUX BBITIOJIHEHNUEC
Harpys3Kax. nabopaTopHBI

X paboT.

13 | Pacuer 6amnok ¢ 4 6 Perrenne
HUCITOJIB30BAHNEM 3a1a4y,
IIaKE€TOB BBITIOJIHEHHUE
MIPUKIATHBIX 1a60paTOPHBI
MMPOTpaMM. X paboT.

14 | Ox3amen 0.3 35.7

Htoro 36.0 32.0 32.0 0010006 71.4 | 44.0
5. COAEP KAHME JUCLHUAUIIVIMHBI
5.1. Jlekuun
Ne i/ HaumeHnoBaHue TeMbl CopepxaHue TeMbl (pa3aena)
1| (paznena)

1 Bsenenue. OcHoBHble | BHemmHue cmmbl 1 ux kjnaccudukaius. OCHOBHBIE
TOHSITHS. OOBEKTBI, H3yuyaeMble B Kypce COINPOTHUBIICHUS
MaTEepUATIOB, TEOPUM YOPYTOCTU M IIJIACTUYHOCTH.
OcHOBHBIE CBOWMCTBa TBEpAOTrO JAehOpPMUPYEMOTO
Telna: yOpyrocTb, IUIACTUYHOCTh M MOJ3Y4YECTb.
Hedbopmammm  u  mepememienus.  dedpopmammm
JUHEHHBIE W yIrjIoBble. [MImOTe3bl (HOMYIICHUS) B
CONMPOTHUBIICHUM MaTepualioB. HamnpsbkeHue IoJiHoe,
HOpMaJbHOE€ M KacaTeiabHOoe. Buael mnpocrermmx
nedopMaiii  Opyca: pacTsDKeHHe- CKaTue, CIIBHT,
kpyueHnue, n3rud. [lonsrtue o pacueTHoi cxeme Opyca.

2 Pactsxenue u ckatue | Bayrpennue cuioBble (aKTOpbl B CTEpKHE IIpU

MPSIMOTO CTEPKHS. LIEHTPAJIbHOM pacTshKeHUH win cxatuu. [IpogonbHas
CuJia, €€ 3aBUCUMOCTh OT BHEIIHEW HArpy3Ku. Dmiopa
NPOAOJBbHBIX CWI. HopManbHbIE HANpsKEHUs B
MOIIEPEYHBIX CECUCHUSIX. Hedpopmarium npu
pPACTSDKEHMH- CKATUHM: aOCOJIIOTHAsl, OTHOCUTENIbHAS.
3akon  I'yka. IIpononeHass uw  momepedHas
nepopmanuu. Moaynb ynpyroctu u KodhdUIIMEHT
Ilyaccona. IlepeMelieHue TONEPEUYHBIX CEYEHUM.
OmnbITHOE HU3yUYCHUE MEXaHUYECKUX CBOWCTB




MaTEepHUaJIOB MPU PACTSHKEHUHN U CKaTUM. [{narpaMmbl
PACTSDKEHHMS M CXKATHUsSl IUIACTUYECKUX MaTepHaJiOB.
OCHOBHBIE MEeXaHUUYECKHE XapaKTePUCTHKH
Matepuana: Mpeaes MPONOPHUOHATIBHOCTH, Mpeaes
yOPYTrOCTH, Tpeaes TEKy4eCTH U TPEeIeNl MPOYHOCTH
(BpeMeHHOe compoTuBjeHue). [ToHsTne 06 MCTUHHOMN
IuarpaMMe pacTsbkeHus M okatus. Pasrpyska u
NMOBTOpHOE  Harpyxenwe. Haknen. J{uarpammer
PACTSDKEHHMSI W CXATHS XPYINKUX MaTepUAIOB IIPH
pacTsDKeHMM U CKaTuu.  BiusHMe  cKopocTH
HarpyXeHusl, TeMIepaTypbl U APYrux (akTOpoB Ha
MIPOYHOCTHBIE XapaKTEPUCTUKH MaTEPUAIIOB. METOIBI

pacuera o TTOITYCKAeMbIM HATIPSOKEHUSIM,
pas3pyLammum Harpy3Kam u npeaeTbHbIM
COCTOSTHUSIM. Koaddurmentsr 3amnaca o

HAIPSDKECHUSM M Harpy3kaM. TeXHUKO-3KOHOMUUECKHE
(baxTophl, BIMSIOMME HA 3HA4YeHUE KodadduimeHTa
3armaca. OCHOBHBIE BHUABI 3a7ad B COMPOTUBIICHUH
MaTepHUajoB: IIPOBEpPKa MPOYHOCTH, ITOJOOP CEUCHMUS,
onpeielieHue JIOITyCKaeMoit Harpy3KH
(Tpy30I0TbEMHOCTH) Pa3INYHBIMU METOJAMHU.
Cryyaii HEPaBHOMEPHOTO pacmpeaencHus
HOPMAJIbHBIX ~ HANPSDKEHWH B MeCTaX  Pe3KOoro
N3MEHEHUS MOTICPEYHOTO CeUeHUs Opyca.
KoHueHTpanuss  HampsbkeHMH W KO3(pQUIIUEHT
KOHIIEHTpAIIMU. YUYeT COOCTBEHHOTO Beca IIpH
pactspkeHnu U cxkatud. I[loHsTHE O Opyce paBHOTO
conpoTtuByieHusl. CTaTUUECKH HEOPEIETUMBbIE 3a1aun
IIpU PACTSDKCHUU U CkaTuu. PacyeTbl Ha HArpysky,
TEMIIEpaTypy u NPUHYAUTEITbHBIE HATATH.
IIpenenbHbIC Harpy3Ku bi8)8: CTATUYECKU
HEOIPEACITUMBIX CHCTEM.

Hanpsixennoe u
nehopMUPOBAHHOE
COCTOSIHHME B TOUKE.

Buipl HAaNIpsHKEHHOTO COCTOSTHUS B TOYKE: JIMHEHHOE,
mwiockoe u oOwvemHoe. Ilmockoe HampspkeHHOE
cocrosiure. HampspkeHne Ha HAKJIOHHOM TUTOMIAJIKE.
['maBHBIC TUIOMIAKU W TJIABHBIC HANPSIKEHUS. 3aKOH
MapHOCTU KacaTelbHBIX HamnpspkeHuit. OO0beMHOe
HanpspkeHHoe coctosiHue. O0o0meHHbIi 3akoH ['yka.
VYienbHas TOTEHIMATbHAS JHEPTUS NPU OOBEMHOM
HaIpsSDKEHHOM COCTOSSHUM M €€  COCTaBJISIOIIHE:
yJielbHas MMOTEHIINAIbHAS SHEPTUSI U3MEHEHUST (DOPMBI
1 DHEPTHS, 3aTpaurBaeMasi Ha U3MeHEeHUe oOobeMa.

I'eomeTpuueckue
XapaKTEPUCTUKHU IUIOCKUX
CEUCHU.

CraTuueckye MOMEHTHI IUIOIIAAM U UX CBOICTBA.
OmnpeneneHne MOJIOKEHUS LEHTPA TSHKECTH CEUCHMUS.
MOMEHTBI HHEPIIUU CEUCHHS: OCEBBIE, LIECHTPOOEIKHBIN,
NMoJIIpHbIA. MOMEHTBI HMHEPIUU NPSIMOYIOJIbHUKA,
Kpyra u koisiblia. MiI3MeHeHre MOMEHTOB UHEPLIMHU MTPHU
MapauieIbHOM MEPEHOCE U MOBOPOTE KOOPAUHATHBIX
ocer. ['maBHBIE OCM W TJIABHBIE MOMEHTBHI WHEPLUU
ceyeHHs1. MOMEHTBI MHEPLHU CIIOKHBIX CEUCHUN.

[Tpsimoii monepeuHbIi U3ruo.

M3rub npsmoro 6pyca B ri1aBHOU IiIockocTu. Omophl
U OTIOPHBIEC peakiuy. BHyTpeHHHE CHUIOBBIE (HaKTOPHI
B TIONEPEYHBbIX CeueHusx Opyca mnpu wu3ruode:




1/13r1/16a10m14171 MOMCHT M IIOIICPCYUHAas CUula. Yucteiil u

TOTIePeUHBIN n3ruo. HuddepennranbHbie
3aBUCUMOCTH  MEXIy U3THOAIOIMIMM  MOMEHTOM,
MOTIEPEUYHOM CWION u MHTEHCUBHOCTBIO

pacnpesielIeHHbIX Harpy3ok. OIMIOpbl U3rMOAIOIIMX
MOMEHTOB M  TMomnepeyHbix cwi. HopmanbHbie
HampsOKeHUuss NOpu  YucTtoM  u3rube.  OCHOBHBIE
JOMYIIEHUSI. 3aBUCUMOCTh MEXIYy M3rubdaronum
MOMEHTOM M KpPHUBU3HOM OCH H3O0THYTOTrO Opyca.
Kecrkocts mnpu  wusrube. dopmyna HOPMaTbHBIX
HampsbkeHud. PacmpocTpaHeHne BBIBOJIOB UYHMCTOTO
m3ruba Ha TmomepeuHbli  w3runO. KacatenbHble
HampsDKeHUusT TMpH  U3rude OpycheB  CIUIOLIHOTO
ceyeHus.  IpaekTopusi  TJIABHBIX  HAIPSOKCHUH.
ITonstue 06 m3rude 6pyca TOHKOCTEHHOTO MpOoduis.
LlenTtp m3ruba. Ymopyro- rmiactuueckuii u3rud Opyca.
Omnpenenenune Hecyie crnocobHoctu 6anok. Pacuer
Ha TIPOYHOCTH TMpPH U3THOE TO JOIMyCKaeMbIM
HaMpsDKEHUSM, 10 pa3pylIaloluM Harpy3kam U IO
MpeAesbHBIM COCTOSIHUSIM. PalnnoHanbHOE cedyeHue
6anok. IloTeHuumanbHast sHeprus aepopmanvu Npu
m3rude. M3rub Opyca nepemenHoro ceuenus. [lonsitue
O pacuere COCTaBHBIX (CBAPHBIX U COCTABHbBIX) OAJIOK.
Hedbopmaniun npu MONIEPEYHOM usrude.
HuddepeHnmanbHoe ypaBHEHHE OCH HM30THYTOTO
opyca. TouHoe u NPUOIMKEHHOE ypaBHEHUE
KpuUBHM3HBL.  HemocpencTBeHHOE  MHTETpUPOBAHUE
nuddepeHIIaIbHOro ypaBHEHUSI. ['pannunbie
ycioBusi. MeTo1 HauaJIbHBIX ITapaMeTPOB.

YuCThIN CABUT U KPYyUECHHUE.

Yucteii caur. HampspkeHnss mpu 4UCTOM  CIABUTE.
Hedbopmanms npu casure. 3akoH ['yka mpu caBure.
3aBucumocth Mexnay G, E, u m. Buemnue cumbl
BBI3BIBAIOIIE KpYyUYCHHE MPSIMOTO Opyca. OMIOpHI
KpyTsamux MomeHTOB. Kpydenue mpsmoro Opyca
KpYTJIOro MOMEPEUHOT O CEUCHUS. OCHOBHEIE
nonyieHusi. HampsbkeHusi B MONEPEYHBIX CEUEHUSIX
Opyca. VYron 3akpyuuBaHus. KecTkocTh IIpu
KpydeHuu. [ 71aBHbIE HamnpsK€HUsT U TJIaBHbIE
IIomaaku. Buabl paspylieHuid mpu KpydeHuu Opyca
KpyIJIOTO  TOMEPEYHOrOo  CEUEHUS] U3  Pa3HBIX
MatepuaiaoB. Tpu Buma 3agady 0OpU KPYyUECHUHU:
OIpe/ie/IcHUe HAIPsKEHUN WK YIJIOB 3aKpy4yHMBaHUs,
noadop CeueHUud ¢ BBIUKUCICHHE JOIYCKAEMOTO
KPYTAIIEr0 MOMEHTAa IO MPOYHOCTH U KECTKOCTH.
[MToTennmansHas SHEprus nedopMaluu npu
kpyueHuu. CTaTUYEeCKU HEONpeJeIuMble 3aJaud MpHU
Kpy4YeHHHU. YIIpyro- ImiacTU4eckoe KpydeHue Opyca
KpYyIJ0ro MOTIEPEYHOTO CEUCHHUS. Pacuer
UWIMHAPUUYECKUX MPYKUH ¢ MasibiM marom. Kpyuenue
OpycheB  mOpsMOyrojibHOoro ceueHusi. Kpyuenue
CTep)KHEM, CeUeHHue KOTOPBIX COCTaBJIICHO U3
HECKOJIbKUX y3KUX MPSIMOYTOJIbHUKOB.

HN3ru6é Oanok Ha ymnpyrom
OCHOBAHHUH.

Ilonarue o Gankax Ha yHnpyroM OCHOBAaHMH. THIIBI
yIPYIrUX OCHOBAHMM H HX CBOWCTBA. YCIOBHUS




KOHTAKTa MOJOIIBbI OaJKM M YINPYroro OCHOBAHUS.
HuddepeHuuanbHoe ypaBHEHHME OCH  HU30THYTOM
O6anku. ['panumynbie ycnoBus. MeTon HavYaIbHBIX
napaMeTpoB. Ciyyan OECKOHEYHO JJIMHHBIX OajoK.
ITonybGeckoneunble  OGanku. [loHsaTue  kpaeBoro
apdekxra. Pacuer kopoTkmx OajJOK Ha yIOpyrom
OCHOBAHUMU. Meton MOCJIe10BATEIbHBIX
npubnmxeHuit. MeToa HayalbHBIX MMapaMETPOB.
Hcnonb3oBanne ¢pynxuunii A.H.Kpsutosa.
HaznaueHue rumore3 NHPOYHOCTH U IUIACTUYHOCTH.
DKBUBAJICHTHBIE HaNpspkeHus. ['unore3a HanOOIBIINX
HOPMAaJIbHBIX HaINpsokeHWH. [urmoreza paspyiieHus
Mopa i MaTepuanaoB C Pa3IUYHBIMU TIPEIeTaMu
MPOYHOCTU MPHU PACTSDKEHUM M COKaThd. [umoresa
HanOOJIBIIIUX KacaTeNIbHBIX HaNpspkeHuil. ['umotesa
sHeprur GopMooOpa3oOBaHUS.

['mmore3sl  mpodyHOCTH U
IUTACTUYHOCTH.

[TonssiTue o OGankax Ha ynpyroM OCHOBaHMM. TuIIbI
YOPYTUX OCHOBAaHMM M HUX CBOWCTBA. YCIOBUSA
KOHTaKTa MOJOIIBbI OaJKM M YHNPYroro OCHOBAHUS.
HuddepeHumanbioe ypaBHEHHME OCH  HU30THYTOM
O6anku. ['paHuunble ycnoBus. MeTon HayalbHBIX
napaMeTpoB. Ciayyan OECKOHEYHO JJIMHHBIX OajoK.
ITonybeckoneunble  OGanku. [loHsaTme  KkpaeBoro
apdexta. Pacuer kopoTkux OajJoK Ha yIOpyrom
OCHOBAHUMU. Meton MOCJIe10BATEIbHBIX
npubnamxeHuit. MeTon HayalbHBIX [MaPaMETPOB.
Hcnonb3oBanne ¢pynkuuii A.H.Kpsutosa.
HaznaueHue rumore3 NHpPOYHOCTH U IUIACTUYHOCTH.
DKBUBAJIEHTHBIE HaNpspKeHus. ['unore3a HanOOIBIINX
HOPMAJIbHBIX HaINpsokeHWH. [urmoreza paspyiieHus
Mopa a1t MaTepualioB C pa3jIWyHbIMU IpeAesiaMu
MPOYHOCTU MPHU PACTSDKEHUM M COKaThd. [umoresa
HanOOJIBIIIUX KacaTeJIbHBIX HaNpspkeHuil. ['umotesa
sHeprun GopMooOpa3oOBaHUS.

CI105%kHO€ CONTPOTHUBIICHHE.

OOwmwmii cinyyail OEMCTBUSL BHEIIHUX CHJI Ha Opyc.
Kocoit wu3rub. HopmanbHble U KacaTellbHbIE
HaIpspKeHUs Mpu KocoM usrube. Cunosasi U HyJieBas
muHuu. Ornpenenenue nporu6oB. BHeueHTpeHHOE
JeUCTBUE NpPOAOIbHOU cuibl. CuiaoBass M HyJeBas
nuHuu. HopMmanpHble HanpspbkeHus. Snpo cedeHus.
H3rub c xpyuenueM. HampspkeHuss B MmomnepeuyHOM
CEeUEHUU NpU U3rude ¢ KpydyeHueM Opyca ¢ KpyribIM
MONEPEYHbIM  ceueHueM. [ J1aBHbIE  HANPSIKEHUS.
PacuerHpie HampspkeHUsT IO HEKOTOPBIM THUIIOTE3aM
IIPOYHOCTH.

10

YceTounBoCTh CXKaTBIX
CTEp)KHEM U  NIPOJOJBHO
MOTEePEYHbIN U3rud.

[TonsiTue 00 YCTOMYMBBIX M HEYCTOWYUBBIX (hopMax
paBHOBecus. KpuTuyeckass cujia U KPUTHUUECKHE
HampspkeHus. BwiBom ¢opmymnsr Diinepa. Pacuernas
unHa ctepkHs. [Ipenenst mpuMmeHuMoctu (GopmyIibl
Oinepa. IloTepst yCTOWUYMBOCTH IIPU HANPSDKEHUSX 32
IIpeAEIIOM IIPONOPLMOHAIIBHOCTH MaTepuaa.
OMmnupuueckue  QopMynsl IS ONpEAeIeHHS
KPUTUYECKOU CUJIBL. I'padpuk KPUTUYECKUX




HampsHKEHUH B 3aBUCUMOCTH OT THOKOCTH CTEpIKHS.
IIpakTuueckuii  MeTOn  pacuera CTEPKHEH  Ha
YCTOWYHUBOCTb. Tabmuiel kK03 GUIIMEHTOB  ].
[IpomompHO- momepeuHblld W3rud NpsSMOTo Opyca.
Pacuer mno  gepopMHpOBaHHOMY  COCTOSIHHIO.
Huddepennumanbnoe ypaBHEHUE MPOJIOJIbHO-
nornepeyHoro u3ruda. I1poaoapHo-nonepeyHbit U3rud
npu nomnepedyHoil Harpyske. IIpuOnukeHHbIE MeTon
pacdera Ha NMPOYHOCTH IIPU MPOJOJIBHO- ITOTIEPEYHOM
usruoe.

11 Pacuer 6anmox nmpu 3aJaHHBIX
JTUHAMUYECKUX HArpy3Kax.

[lonarue o nIMHAMUYECKON HATrpy3Ke U JUHAMUYECKOM
koadpdummente. IlombeM wu oOIlycKaHue Tpy3a C
yckopenueM. Mcnonp3oBanue npuHuuna amamoOepa.
Vnap o6 HeBecomyw yrpyrywo cucremy. Pacuer mo
OanaHcy sHepruu. BHezanHoe mpuiiokeHue HarpysKu.
I'opuzonranbusiii yaap. [IpubanxeHHbIN yuyeT Macchbl
yJIapsieMoro Telia npu yaape.

12 Pacuer 0alIoK C
WUCIIOJIb30BAHUEM  IIAKETOB
MIPUKJIATHBIX IIPOTPAMM.

WNpeamuzanuss ¢ TOMOIIBIO KOHEUYHBIX 3JIEMEHTOB.
[MpunsiTass cucremMa KOOPAWHAT. Y3JIO0BbIE CHIIBI M
nepemerieHnsi. COOTHOIIEHUS MEXIYy CHIaMH U
MepeMenIeHnsIMU sl 3JieMeHTa. Pabora m sHeprus.
CaoiicTBa B3aUMHOCTH. [TpeobpazoBanue
COOTHOIIIEHUH  KECTKOCTH U MOAATIIMBOCTH.
IIpeoOpazoBanue  cremneHet  cBoOoapl.  OOmwMit
AQJTOPUTM METOJa KOHEUHBIX OJJIEMEHTOB. OTaIlbl
pacueta B mporpamme ANSYS. 3aganue Harpy3ok u
noiaydeHue  pemeHus. IIlpocmMoTp  pe3ynabTaToB
(IToctnponieccunr).  I'paduueckue  BO3MOXKHOCTH
ANSYS. INpumenenne nmakera ANSYS npu pemeHnn
3a/1ad4.

5.2. IlpakTHyeckue 3aHATUS

HaumeHoBaHue TeMBbI

CopaepxaHue TeMbI

Pacuer nmpocrenmux CTepkHEBBbIX | PacueT Ha NOPOYHOCTP M KECTKOCTh CTATHYECKHU

CTaTUYCCKU OIIPCACIMMBIX CUCTEM
Ha pacCTsAKCHUC-CKATHC.

OIIPEEIUMOTO CTYIIEHYaTOI'0 Opyca, OCBOUTbH
OIPENICJIEHUE  BEJIMYUHBI  NPOAOJBHBIX  CHIl U
HOPMAJIbHBIX HAMNPSKEHUH B MOINEPEUYHBIX CEUCHUSIX
CTyHeHYaToro Opyca W nocrpoeHue ux smop. OCBOUTH
OIPEAEIICHUE IEPEMEILICHUN [TOTIEPEYHBIX CEUCHUI.

Pacuer CTCPKHECBBIX CHUCTCM IIO
JOITYCKACMbIM HAITPAKCHHUAM.

OnpeneneHre  HaNpsOKEHM ~ HAa  MPOU3BOJIBHOM
wiomaake.  OmnpeneieHue  MOJIOKEHUS  TJIABHBIX
IUIOIIAA0OK M 3HAYEHWM TJIABHBIX  HAIPSIKEHUM.
[Tnomankun  caBura.  Haubonbimme — KacaTenbHbBIE
HanpspkeHusl. YacTHble cirydyan.

Pacuer cratuuecku | Paccmorpenue oo1mMX MTOHSITUI 0
HEOIIPENEITUMBIX CUCTEM. MIEPEHAIIPSKEHUN CTPOUTEIIBHBIX KOHCTPYKIMN KaK O

JTHOM U3 Haubojiee pacIpoCTPAaHEHHBIX CIIOCOOOB
TIOBBIIICHUS] HECYIEeH CIOCOOHOCTH U PETyIHpOBaAHUS
YCWJIMH U TIEpEMEIIEHUH B CTaTUYECKH HEOMPeIeIMMBbIX
CTEPKHEBBIX  cHcTeMax  (IIMPEHreIbHBIX  OajKax,
BAHTOBBIX CUCTEMAX); OTPabOTKA U OCBOCHUE METOJUKU
pellieHusl  3aJad  pPeryJIMpOBaHHMS  COOPYKEHHH  —




MpeBapUTETbHBIM HAIpsHKEHUEM 3JIEMEHTOB
KOHCTPYKIIHUH.
Onpenenenue reomeTpuyeckux | Onpenenenue FEOMETPUYECKUX XapaKTEPUCTUK

XapaKTEPUCTUK CEUCHUS.

CJIO)KHOT'O CEYEHMS: ONPEHECICHHUE IOJIOKEHUS LEHTpa
TSIKECTH, ONpEAEICHUE IIOJIOKEHMSI TJIAaBHBIX OCei
WHEPLHUHU, ONPEJACICHUE 3HAYEHUM TJIaBHBIX MOMEHTOB
UHEPLIUU.

ITocTpoenune 3m0Op NONEPEYHBIX
CWJI U U3rH0arONINX MOMEHTOB IIPU
MOIIEPEYHOM U3ruoe.

Omnpenenenue peaxkuui oriop. CocrasieHue
AHAJIUTHYECKUX BBIPAKEHUN I BHYTPEHHUX YCHUIUH
npu  monepeyHoM — um3ruOe.  IlocTpoeHme  amrop
M3TUOAONIMX MOMEHTOB U  TIOMEPEYHBIX CHJI  TIO
AHAJIUTUYECKUM BBIPAXKEHUSIM H 10 XapaKTePHBIM
ToukaMm. OrmnpeneneHne HOPMAIbHBIX HAMpPSOKEHUN MpHU
usrnbe. Tpu Tuma pacyeToB Ha NMpodyHOCTh. [IpoBepka
Ha mpouyHOCTh. [logbop momepedyHOro ceueHus OayKu.
[TonOop ceueHus U3 yciaoBUs MPOYHOCTH, OTPECICHNE
HOPMAaJIbHBIX W KacaTeIbHBIX HAMPSHKEHUH B OMACHOM
CEUCHMM B 3aJaHHON Touke. OmnpeeneHne MOJI0XKEHUS
IJIABHBIX TIONIAJ0K U 3HAYCHUI TJIABHBIX HAIPSDKEHUH
10 BBICOTE CEUCHUSI.

Pacuer BanoB Ha Kpy4deHHUE.

Onpenenenne KpyTsAUMX MOMEHTOB, ITOCTPOEHUE SIIOP
KPYTSIMX MOMEHTOB. OrmpenereHue KacaTelbHbIX
HaMnpsOKEHUH MpU KpydyeHUU. YCIOBUE MPOYHOCTU IMPU
KpyueHuu. Pacuer Ha NpPOYHOCTH BaJOB KPYIJIOrO H

KOJIBIIEBOTO CCUCHUSI. Ornpenenenue yIJI0B
3aKpyUYMBaHUSI W TOCTPOCHHE  OJMIOPHl  YIJIOB
3aKpy4YMBaHUS.

Pacuet Ha IMPOYHOCTD IIPHU n3ruoe.

Omnpenenenne MporudOB U yriioB MOBOPOTA JjIs OAJIOK ¢
pa3sHBIMH BHJIaMU OTIOP C ITOMOIIBIO YHHBEPCATbHBIX
ypaBHEHMI METO/1a HauyaIbHBIX ITapaMETPOB.
OrnpefeneHre TPporudoOB U yIiloB MTOBOPOTA JIjisk 0AJI0K C
pa3HBIMH BHJAMH OIIOP C MOMOIIBIO MHTerpajia Mopa
o npudmoKeHHBIM popmynam (popmyna Bepermaruna,
dhopmyna CumricoHna, popmyiia Tparenuii).

HanpsokeHHoe  cocTosiHME B
MPOU3BOJIBHOM TOUKE CEYCHUS TTPU
MONEPEYHOM U3THOE.

Bunbpl HanpsHKEHHOTO COCTOSIHMSL B TOYKE Tenla:
JIMHEWHOe, IUIOCKOe, TMpocTpaHcTBeHHoe. Ilimockoe
HAIPSKEHHOE COCTOSIHUE. Hanpsoxkenus Ha
MIPOU3BOJIBHOMN IJIOLIAJIKE. 3aKoH MMapHOCTH
KacaTebHbIX HANpsokeHUN. [71aBHbIE HANpSDKEHUS U
rJaBHbIE TUIomanku. Ilnomanku casura.

Onpenenenve  HampsOKEHUH U
nedhopMaIuii mpu KOCoM u3ruoe.
Ornpenenenrie HaMpPsHKEHUH  MPU
COBMECTHOM JIEWCTBUM M3rHba U
pacTsDKEHUSI.

Ompenenenrie  HampsDKEHW TpPU  KOCOM  M3THOE,
OIIpe/IeJICHNE TMOJI0KEHNUS HEUTPAIbHOM OCU B OMIACHOM
CEUEHMM M  IIOCTPOEHUE  DJMIOPbl  HOPMAaJIbHBIX
HanpspkeHuid. OmnpeneneHue mnporuoos. OmnpeneneHue
HanpsDKEHUN MPU BHEIIGHTPEHHOM PaCTSKEHUHU-CKATHH,
OTIpe/IeJICHNE TTOJI0KEHNS HEUTPATIbHOM OCH B OTIACHOM
CEUEHMUM M  TIOCTPOCHHE  JMIOPbl  HOPMAaJbHBIX
HanpspkeHui. [TocTpoenue siapa ceueHus.

Ha mnpakTtuke oO4yeHb 4YacTO BCTPEUAIOTCA Cly4yau
COBMECTHOM paboThl CTepKHS Ha U3rud MW Ha
pactsokeHue  wium - okatue.  [logobHoro  popa
nedopMaldsi MOXET BBI3BIBATHCSI WJIM COBMECTHBIM




JCHCTBUEM Ha 6aJ'IKy IIPOAOJBHBIX U IIOIICPCUHBIX CHUII,
HJIN TOJIBKO OJHHUMHU ITPOAOJIbBHBIMU CHUJIaMU.

YCTONYMBOCTD CKATBIX CTEP)KHEN
Y TIPOIOJIbHO-TIONIEPEYHBII U3rH0.

Pacuer Ha yCTOMYMBOCTH MMEET BAKHOE 3HAUYECHUE IS
T€X 3JIEMEHTOB KOHCTPYKLHM, KOTOPBIE CPABHUTEIILHO
JUIMHHBbIE U TOHKHE CTEp)KHU, TOHKHE IUIACTUHBI M
obomouku. bynem paccmaTpuBaTh JIMINL HPOCTEUININE
ClIy4ad pacueTa Ha YCTOMYMBOCTD CKATBIX CTEPIKHEM.

Pacuersl pu HEKOTOPBIX
JMHAMUAYECKUX Harpys3Kax.

[Tonarne o nuHAMHUYECKOUW HArpy3ke UM KO3 QUIIMEHTE
nuHamuyHoctu. IlogpeM uW  omyckaHue rpy3a C
yckopenueM. Mcnonb3oBanue npuHuuna J[lamambepa.
Vnap 00 ynpyryrwo cucteMy ¢ OJHOM CTENEHbI0 CBOOO/IBI.
Pacuer mno OGamancy oHeprum. IlIpomonpHbli U
TOTIEPEYHBIN yIaphl O CTepkHIO. [1pubmmkeHHbINH yyeT
MAacChl CTEpKHSI NMpHU yaape. BHezanmHoe npuioxeHue
Harpy3ku. HanpsbkeHusi BO BpallaromeMcsl CIUIOIIHOM
JIUCKE TOCTOSIHHOW TOJIIUHBI (pacyeT UUPKYJISIPHON
TTHJTBI).

Pacuer Ha  npouHOCTP  TIpHU
HAMpPSDKEHUSAX, TEPEMEHHBIX BO
BpEMEHU.

PacdeTs! 351eMEHTOB Ha yCTAIOCTHYIO IIPOYHOCTD WIJIM Ha
MPOYHOCTh MPH  HAIPSDKEHHSIX, TEPEMEHHBIX  BO
BpEMEHH. YCTaJOCTHas MPOYHOCTh BPAIIAIOMIETOCS
BaJla C TaJITEIbHBIM TEPEXOAOM C YYETOM OCHOBHBIX
(akTOpOB, BIUSAIOIIUX Ha KO3(pQUIMEHT 3araca
YCTAJIOCTHOW TTPOYHOCTH.

5.3. JIaGopaTopHble 3aHATUS

HaumenoBaHue TEMBI

ConepxaHue TeMbl

HcnsiTanue obpaszua u3 | Onpenenenre MEXaHMUECKUX XapaKTEPUCTUK CTAJIH.
MajloyriaepoaucToi  cranu  Ha | McnslTanume oOpasna OCyLIECTBISIETCS HA Pa3pbIBHOMN
pacTsKeHHeE. MalluHe, UMEIOLIEH npucrnocodaeHue JUISL
ABTOMATHUYECKOTO BBIYEPUYUBAHUS IUarpaMMbl
HarpyKeHusl.
B pesynbraTe 00pabOTKM AuarpaMMbl Harpy>KeHUs
MOJy4aeM MEXAaHUYECKHE XAPAKTEPUCTUKH  CTAJIM:
npenea  MPONOPLUUOHAIBHOCTH; IpeAel  TEKydecTH;
npezen NPOYHOCTH U pa3pylIaolee HampsiKeHHe.
UcneiTanne  matepuasioB  Ha | I3ydyeHne CBOMCTB IUIACTUYHBIX U XPYIKUX MATepUATIOB
cKaTue. npu cxatud. Mcnbitanre o6pa3LoB OCYLIECTBIIIETCS Ha

MammHe. CxaTuio  TOABEprarmTcs  0o0pasubl U3
pa3IMYHBIX MAaTEpPHUAJIOB: CTaJId, YyryHa, JepeBa (BHAOJIb
U TONEPEeK BOJIOKOH), TEKCTOJIUTA (BIOJb M IOIEPEK
BOJIOKOH).

Onpenenenre MoOAyJisl YHIPYLOCTH
CTaJIv Ha pacCTsHKCHHE.

DOKCnepuMeHTalIbHAS IIPOBEpPKa 3aKOHA
ornpezesieHue MOYJIS MPOIOIBHOMN YyIPYTOCTH.
HcneiTanne o06pa3loB OCYIIECTBISIETCS HA MAaIIMHE.
Jist mpoBepkHn 3akoHa ['yka W ompeneneHuss MOMYJIS
NPOJOJILHOM  yIPYrocTu MPOUZBOAUTCS H3MEPEHUE
ynpyrux paedopmanuii oOpasmna IpH PACTSIKEHUU C
MOMOIIbIO  3JIEKTPUYECKUX TEH30MEeTpoB. JlaTumku
HAKJIEMBAIOTCS C JBYX IPOTHUBOIIOJIOKHBIX CTOPOH
oOpasia u yayimHeHre odpasiia HaXOJUTCS KaK CpeIHee
apudmernueckoe. [lo pesynpraTam 3amMepoB CTPOUTCS
JarpaMMa pacTsDKEHUs, TO3BOJISIONIAs IPOBEPUTH

I'yxa;




3akoH ['yka u onpenenuts Mmoayib ynpyroctu E.

Onpenenexnue Ko duImeHTa
rorepeyHoi aeopmarnmu.

Omnpenenenre BeauduHbl  KoaddumnueHnta Ilyaccona
cranu. [na ompenenenus kKodppuIMeHTa MONEPEYHON
nedopMalud HEOOXOAMMO U3MEPHUTH MPOJOJIbHBIE U
nonepeyHsle aeGopMali Mpu pacTsSKEHUH CTaJIbHOIO
obpasua. [edbopmanuu U3MEPSIOTCS € I[OMOIIBIO
AJIEKTPUUECKUX TEH30METPOB, HAKIIEEHHBIX HAa y3KUX U
WIMPOKUX TpaHAX 00pasua NpsSMOYIOJIbHOIO CEYEHMS.
3agaBasi Harpy3ky paBHBIMM CTYIEHSIMH, MOXHO
ONPENENINTh  CpPEIHME 3HAYEHUs NPOJOJIBbHOW U
MONEPEUYHON nedopmaruii 51 BBIYUCIIUTH
HKCIIEPUMEHTAJIbHOE 3HAYEHUE kod(durmenta
ITyaccona. PesynpraTel 3aMepOB ITO3BOJISIIOT IIPOBEPUTH
COOTBETCTBUE ONbITHOrO Ko3pduimenta Ilyaccona
00111€M3BECTHOMY 3HAUEHUIO.

HcnbiTanue craapHOro oOpasua
Ha cpes.

Ornpenenenue mpenena TPOYHOCTH CTAIH IPU CPe3e.

B paboTe mpoBOIUTCS HCHBITAHUE CTEPXKHS KPYIJIOrO
MOMEpPEYHOTO0  CeYeHWsT Ha  JBOWHOM  cpe3  Ha
YHUBEPCAJIbHON HMCHBITATEIbHON MAIllMHE C MOMOUIBIO
CrenuajgbHOTO  Tpucmocobnenus. B pesynbTaTte
WCIIBITAHUS OMPEIEIIIeTCs pa3pyllarolias Harpys3ka, mo
KOTOPOI BBIYUCIISIETCS IIPEJIEN MPOYHOCTH HA CPE3.

UcnbiTanne obpasua u3 crajau Ha
KpYy4YEHHUE.

Ornpenenenre MoOIyJs YyIPYrOCTH CTAJIM NPU CIABUIE U
MpoBepKa 3aKkoHa ['yka mpu Kpy4yeHuu.

UcnpiTanne oOpasiia OCYIIECTBISETCS Ha MAIIUHE C
ITOMOIIIBIO IIPUCTIOCOOIIEHNS, ITO3BOJISIOLIETO
(dukcupoBaTh NEpPEeMELIEHHE OJHOI0 KOHLA KPYyIJIOro
CTEpKHS IO OTHOLIEHHIO K Jpyromy. llomaBas
KPYTSIIMHA MOMEHT pPaBHBIMHU CTYIEHSIMH, IOJy4aeM
NpUpalIeHus yria 3aKpyyuMBaHHUs, KOTOpbIE IHpPHU
BBITTOJIHEHUU 3aKOHA.

OmnpeneneHre OCaJKU BUHTOBOMU
MPY>KAHBI.

OKCNepUMEHTAIbHAsE ~ TpoBepKa  (GOPMYJIBI IS
ompezaenieHuss ocaaku npyxkusHbl. [IpyxuHa wmoxer
paccMaTpUBaTBCS KAaK IMPOCTPAHCTBEHHO- W30THYTHIN
Opyc, OChb KOTOpPOro MNPEACTaBiseT CcOOOW BHUHTOBYIO

JIMHHUIO. TeopeTnueckas dhopmyna YUUTHIBAET
TepeMeICHUs, BBI3BAHHBIE TOJBKO AcedopMariucit
Kpy4yeHUs. 3ajaya HaCcTosIed paboThl — OICHUTH

MIPUTOAHOCTH (DOPMYIIBI IJ1s1 MPAKTUYECKUX PACUETOB.

Omnpenenenue HOPMAJIbHBIX
HaNpsOKEHUN NpU U3ruoe.

DKCIepUMEHTalbHAsl MpOBEpKa JIMHEHHOro 3aKoHa
pacrpe/ielieHusT HOpMaJIbHBIX HAIPSDKEHHI 110 BBICOTE
ceueHns. VICBITAHUIO TOABEpraeTcs JABYyTaBpOBas
Oanka Ha MCTIBITATEILHON MaIllIMHE. DKCIIEPUMEHTAIBHO
HOPMAQJIbHBIE  HANPSDKEHUS  ONPEAENSIIOTCS — 4uepes
OTHOCUTENIbHYIO  AedopMalMio B  HaMpaBJIEHUU
NpoaoJIbHOM ocu Oanku. 3HaYeHHWE OTHOCUTEIIHLHOMU
nedhopManun OIpeesaeTcs c MMOMOIUIBIO
TeH301aTYUKOB. [10 ONIBITHBIM JAHHBIM CTPOUTCS MIOPA
HOPMAJIBHBIX HAIPSDKEHUM M CpaBHUBAETCS C SMIOPO,
MOCTPOEHHOM MO TEOpEeTUUECKOi hopmyIie.

Onpenenenre nepeMeIIeHU MpH
usrude.

OKcnepuMeHTalbHass ~ NpoBepka  GOPMYJIbl IS
BBIYMCIIEHUS Tporuba M yrijia MOBOPOTA CEUEHUs IpHU




n3ruoe.

s ombiTa Oepercs Oajka MPSIMOYTOJIBHOTO CEUCHUS,
M3rU0 KOTOPOW MPOU3BOAUTCS C ITOMOIIBIO CUCTEMBI
Irpy30B, MOJBEIIMBAEMbBIX Ha IMOABECKY, TOMEIIEHHYIO B
pas3IMYHBIX Toukax Oanku. M3mepeHnue mporuba u yria
MOBOPOTA OCYIIECTBIISICTCS MHIMKATOPAMH YaCOBOTO
Tuna. Pe3ynbTaThl 3aMepOB IO3BOJISIIOT ITPOBEPUTH
COOTBETCTBHE OIBITHBIX W TEOPETHUYECCKUX 3HAUYCHHI
nporuda u yriia moBOpoTa CEUEHUSI.

YceroiuuBocTh yOpYyroro
CTaJIBHOTO CTEPIKHSI.

DKcnepuMeHTallbHasl MpoBepKa (GopMybl Didsiepa s
ONpEAENEHUs  KPUTUYECKOW  CUIIBI. HcneiTanuro
MOJIBEpPraercsi THUOKUM CTEPKEHb MPSIMOYTOJIBHOTO
IIOIIEPEYHOr0  CEYEHHUs, K KOTOPOMY IPUIIOKEHA
cxkumaromass Harpyska. Ilpum Harpyske F < Fxp
CTepKEHb COXpaHSET yCTOMYMBOE paBHOBecHe. [lepexon
CTEPKHSI U3 YCTOMYUBOTO PABHOBECHUSI B HEYCTOMYMBOE
MPOUCXOJIUT BHE3AIMHO MPHU JOCTHUKEHUM HArpPy3KOU
KPUTHUUYECKOTO 3HAYCHU. BeuunHa KPpUTUYECKOM CUJIBI
(buKcUpyeTcs Mo CUIOMEpPY MaIIMHbBI U

KOHTpoOJMpyeTcss 1o auarpamme. OTNBITHbIE 3HAYCHUS
BEJINYHNHDI KPUTUYECKOMN CHIIBI MPOBEPSETCS
TEOPETUYECKUM PACUETOM.

OrnpeseneHre IEePEeMEIICHUI TTpH
KOCOM H3THOE.

DOKcrepUuMeHTajlbHass ~ MmpoBepka  (Gopmynbl  ist
BBIUMCJICHUS BEJIWYMHBl W HAIpaBJIeHUs Mporuda
KOHCOJIbHON Oanku npu kKocoMm wusrube. s ombita
Oepercsi Oanka TPSMOYTrOJIBHOTO CEYEHMs, W3THO
KOTOPOU MPOU3ZBOJUTCS C MOMOIIBIO CUCTEMBI I'PY30B,
MOJBEUINBAEMbIX HA TIOABECKY, TIIOMEIIEHHYIO Ha
HEKOTOPOM  paccTOsSiHUM OT 3ajenku. IlnockocThb
JIEUCTBUSL HATrpPy3KW HE COBIAJAET C IUIOCKOCTBIO,
NpOXOoAsIIe  uyepe3  IVIAaBHYIO  OCb  HHEpLHH.
KoHcTpykimst  3amemMsieHdid  TO3BOJISIET  MEHSITh
IJIOCKOCTh JAeMCTBUSI Harpy3ku. M3mepeHue mnporuda
OCYIIECTBJIACTCS MHAWKATOpaMu dYacoBoro tuma. s
TOUYHOCTU OTCUEThI O€pyTCS MPU HECKOJIbKUX CTYMEHSIX
HArpy>KeHUS.

OrnbITHBIE 3HAUEHUS BEJTMYMHBI U HAIIPABJICHUS TTpOruda
MPOBEPSIIOTCS TEOPETUUECKUMU PACUETAMM.

O3HAaKOMJIEHME C  METOIMKOU
OIIpeICIICHUS npeesna
BBIHOCJIMBOCTH MaTepHaia.

OnbITHOE OMNpeaeNeHne Ynuciaa UUKIOB 0 pa3pylLIeHUs
CTaJIbHOTO o0pa3la py 3aJaHHOM HaIlPSHKEHHH.
UcnblTanuio  mojaBepraercss  CTalbHOM  CTEpKEHb
KpYIJIOrO  IIONEPEYHOIO  CEYEHHs, K  KOTOPOMY
MPUIOKEHA HUKINYECKH U3MEHSIoIasics Harpyska. Jis
HCIbITaHUA 00pas3ua ucnonbdyercs MaimmnHa Y KHM-10M
npu yactote BpamieHuss 3000 o6/ mun. Ilo moxazanusm
CYeTYMKAa MAIIMHBl OIpEeNsieTcs 4YHCIO LMKIOB 10
pa3pylieHus oopasua.

6. CAMOCTOSATEJIbHAS PABOTA

Ne
/o

Haumenosanue TeMbl
(pa3znena)

CopepxaHue TeMHbI (pa3jaena) TpynoeMKkocThb
B
AKaJEMHUUECKHIX




yacax

| Beenenue. OcHoBHBIE | BoimonHeHne U 3amura J1abopaTOpHOM
TTOHSITHSL. paboTHI.

2 Pactsokenue u coxkatue | BeimonHenne u - 3amura  J1abopaToOpHOU
MPSIMOTO CTEPIKHS. paboThI.

3 Hanpsioxennoe u | BeimonHenne u  3ammra  jJ1abopaToOpHONM
nehOpMUPOBAHHOE paboThI.
COCTOSIHME B TOUKE.

4 I'eomeTpuueckue Brinmonnenue 54 3a1uTa PacueTHo-
XapaKTEPUCTUKHI rpaduueckoit paboTHI.
IJIOCKUX CEUYEHUM.

5 [TpsiMoif momnepeuHsblt | BoimonHenne u  3amura  J1abopaToOpHOU
n3ruo. paboTHI.

6 Yucteii  caBur  u | BeimonHenne U 3ammra  j1abopaToOpHOU
KpYy4yeHHUeE. paboThI.

7 M3ru6  Gamox  Ha | BeimonHenwme u  3ammra  jgabopaToOpHOM
yIPYroM OCHOBAHUHU. | paOOTHI.

8 'mnore3sl mpouHOCTH | BelmoHeHHe ©  3amura J1abopaTOpHOU
Y TJIACTUYHOCTH. paboThI.

9 CnoxHoe BeimonHeHne M 3amuUTa paCUETHO-
CONPOTHUBJICHHE. rpaguyeckoit paboThI.

10 | YcToMuMBOCTh CKATHIX | BeimoHeHne U 3amura J1abopaTOpHOMH
CTepIKHEe! U | paboTHI.
MPOJIOIBHO
MOMNEPEYHBII U3rHuo.

11 | Pacuer Oamox nmpwu | BeimoaHeHne u 3amura J1abopaTOPHOMH
3aJTaHHBIX paboThI.
JTUHAMUYECKUX
Harpyskax.

12 | Pacuer 0anox c | BeimonHeHnne wu  3amura  J1abopaTOpHOMH
HCIOJIb30BAHUEM paboThI.
MaKeTOB MPUKIATHBIX
[IpOTpaMM.

7. OBPA3OBATE/IbBHBIE TEXHOJIOI'MN

ITpu ocBOGHMM AUCIUTIIIMHBI UCTIOJIB3YIOTCS CIEAYIOIINE COUeTaHUs BUOB YUeOHON pabOThI
¢ MeToJaMu U (popMaMu aKTUBHU3AIMU MO3HABATEIbHOU JESATEIBHOCTU OOYyUYaIOLIUXCS s
JIOCTHKEHUSI 3aIUIAHMPOBAHHBIX PE3YJIbTATOB OOy4YeHUS U (POPMUPOBAHUS KOMIIETCHITUIA:
METO/I Mpe3eHTAMN WH(DOpMaLK, TPOOIEMHBIC JIEKIIUHA, MOIYJILHO- pEUTUHTOBAS CHCTEMa
00yUeHUsI, TEXHOJIOTHS TTIOATAITHOTO (pOpMUPOBAHUS 3HAHUHN, YMEHHUI 1 HABBIKOB.

J7ist  OOCTMIKEHMSI TOCTABJIEHHBIX LEJIEH MpenoAaBaHus UCIUIUIMHBI PEaN3yIOTCS
CJIeIyIoIIMeE CPEJICTBA, CIIOCOOBI U OPraHU3AIMOHHbBIE MEPOTIPUSATHS:

-CaMOCTOSITEJIPHOE U3YYEHUE TEOPETUYECKOTO MaTepuaia JUCIUIUIMHBI C UCIIOJIb30BAHUEM
Internet- pecypcoB, uHpOpPMAMOHHBIX 0a3, METOAUYECKUX pa3pabOTOK, CHEIUaIbHOMN
y4eOHOM U HAYYHOU JTUTEPATYPHI;

-3aKpeIyieHue TEOPETUYECKOT0 MaTepuasa Mpu BHIMIOJHEHUH TPOOIEMHO-OPUEHTUPOBAHHBIX
3aJaHUN.

Hcnonp3oBanne HWHPOPMAIIMOHHBIX TEXHOJIOTHH IPH OpPraHU3allid KOMMYHHUKAIIMM CO
CTyIIEHTaMU  JUIsS  TPEACTaBICHUS  WHPOpPMAIMU,  BBIJAUYM  PEKOMEHJAIMH U
KOHCYJbTUPOBAHUS IO ONEPATUBHBIM BOMpocaM (3JIEKTPOHHASI IOYTa), UCIOJb30BaAHUE



MYJIbTUMEIUA-CPEICTB MIPU MPOBEICHUU JICKIIMOHHBIX U MPAKTUUECKUX 3aHATUI
8. OUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOYHOM ATTECTALIUU
Bormpock! aj1st ToAroToBKM K 9K3aMeHy (3 cemectp)
8.1 O0bexThl u3yueHus. Pacuernas cxema.
8.2 Kimaccudukanusi BHEITHUX CHII.
8.3 OCHOBHbBIE MIPEITNOCHIIKYA U TUTIOTE3bI B COMMPOTUBIIEHUU MAaTEPUATIOB.
8.4 BHyTpeHnHue cwibl. Metos ceueHuil.
8.5 BHyTpeHHMe cuiioBbie (DAKTOPHI B MOMEPEYHOM CEUEHUU Opyca U COOTBETCTBYIOIINE UM
BUJIbI AepopMaIiuu.
8.6 HanpsixeHus: HOpMaabHOE, KacaTeIbHOE, ITOTHOE.
8.7 Hedopmanmu u mepeMereHus.
8.8 BHyTpeHHME CHIIbI B CTEPKHE MTPU LICHTPAIBHOM PACTSIKEHUU WU CKATUM.
8.9 HopmMasibHble HAMPSHKEHUS B TTONIEPEYHBIX CEUCHUSIX.
8.10 [ledopmamuu npu pacTsHkeHUHM- ckaTud. 3akoH ['yka. Mopaynb yopyrocta u
koadumment Ilyaccona.
8.11 MexaHnueckue XxapakTepUCTUKA MATEPUAJIOB IIPU PACTSKEHUU U CKATUH.
8.12 Jluarpamma pacTspKkeHus .
8.13 YcioBue NpovYHOCTH MPU pacTsKeHUU-CkaTu. OCHOBHBIE THUITHI 33/1a4.
8.14 OmnpeneneHue HaNpsDKEHUH U aeopManvii MpU pPACTSHKEHUUM M CKATUM C YYETOM
COOCTBEHHOT'O Beca.
8.15 Cratucruueckue MOMEHTHI Iomaau. OnpeneneHue IMOJI0XKEHUS LEHTPA TSAKECTU C
y4eTOM COOCTBEHHOTO Beca.
8.16 MOMEeHTBI HHEPIIUU CEYSHUS: OCEBBIC, IICHTPOOEIKHBIHN, TOJISIPHBIH.
8.17 MOMeHThI HHEPIIMYU IIPU NTapajlIeIbHOM MEPEHOCE OCEH.
8.18 MOMeHThI MHEPIIMU ITPU TOBOPOTE OCEH.
8.19 TI'maBHBIE OCM U TJIaBHbIE MOMEHTHI MHEpPIMU ceueHus. BbiBox GopMynbl st
OIpe/ieNIEHHUs! MOJIOKEHHUSI TJIABHBIX OCEH MHEPIUU.
8.20 MoOMEHTBI MHEPLIMU MMPOCTHIX CEUYEHUI: MPSMOYTOJIbHUK, KPYT.
8.21 Buapl HAMPSYKEHHOTO COCTOSIHUS B TOUKE TeJla: JIMHEHHOE, INIOCKOe, 00beMHOE.
8.22 Ilnockoe HaMpsHKEHHOE COCTOsTHUE. BbIBOM (hOpMyYIIBI AT ONpeneeHns MOJIOKEeHU Ha
IIPOU3BOJIBHON IUIOLIAKE.
8.23 3aK0oH MapHOCTU KacaTeJIbHBIX HATIPSIKEHUN.
8.24 I'naBHbBIC HATIPSKEHUS U IJIaBHbIE TTOMIA K.
8.25 OObeMHOe HampsbkeHHOe cocrtosiHue. OO0oOweHHblid 3akoH ['yka. OObemHas
nedopmanus. Y aeabHas MOTEeHIMAIbHAS SHEPrus AeGopMaluu.
8.26 Hucrelii capur. HanpsbkeHust mpyu YUCTOM CABUTE.
8.27 Hedpopmanus npu casure. 3akoH ['yka mpu casure.
8.28 Kpyuenue. KpyTsumit MOMEHT, MOCTPOEHUE 3MIOP KPYTAUIUX MOMEHTOB.
8.29 BeBox (opmMynbl 11 KacaTeIbHBIX HAINPSOKEHUH MpU KpydeHuH Opyca Kpyriioro
CEUEHHUS.
8.30 YcnoBust IpOYHOCTU IPU KPYUECHUU.
8.31 KpyueHue Kpyriioro nonepeyHoro ceYeHus.
8.32 KpyueHue cTepKHe! ¢ MONEPEUHbIM CEYEHUEM, COCTOSIIMX U3 Y3KUX MPSIMOYT OJIbHUKOB.
8.33 Pacuer cTaTU4YeCKH HEONPEAETIMMbIX BAJIOB IPU KPYUECHHH.
8.34 Yrpyro-maacTuyecKkoe Kpy4eHue CTEPKHS KPYIJIOro MOMEPEUYHOTO CEUEHHUS.
8.35 PacueT UMIMHAPUUECKUX MPYKUH C MaJIbIM IIATOM.
8.36 BHyTpeHHuUe ycuius Ipu MornepeyHoM u3ruoe.
8.37 JludbdepeHnmaabHbple 3aBUCUMOCTH MEXIy W3THOAIONAM MOMEHTOM, IOTEPEUHOMN
CUJION U pacCIIpEEIICHHON HArPy3KOM.
8.38 BeiBo1 (hopMyIIbl HOPMATBLHBIX HAIPSOKEHUH TTPU YUCTOM H3THOe.
8.39 YcaoBue mpoyHocTH npu u3rnde. OCHOBHBIE TUIIBI 3a]1a4 IMPH U3THOE.
8.40 MoOMEHTBI COTPOTUBJICHUS IIPOCTHIX (PUTYD.
8.41 Panmonanbubie GOPMBI CeUeHUs OATIOK MPU U3rHoe.
8.42 BeiBo1 (hOopMyITBbI KacaTeNIbHBIX HAIPSKEHUH TIPU TTOTIEPEYHOM U3THOE.
8.43 KacartenbHble HANIPSDKEHUS B CEUEHUSIX MPOKATHBIX MPOQUIICH.



8.44 IlonsiTue O LIEHTpE U3ruoda.

8.45 I'maBHbBIC HATIPSDKEHUS IPH U3THOE.

8.46 Ynpyro-miacTuuecKuii u3rud Gaiku MPSMOYTOJIbHOTO MOMEPEYHOTO CEUCHHUSI.

8.47 NuddepeHimanbHoe ypaBHEHHE U30THYTON OCH OaJIKU.

8.48 Ornpenenenue nepeMeIieHnii METO0M HEMOCPEICTBEHHOTO UHTETPUPOBAHUSI.

8.49 Onpenenenne nepeMenieHnii METOAOM HauyaJIbHbIX TAPaMETPOB.

8.50 IlpumeHeHne MeTOMAa HAYAIBHBIX MapaMETPOB ISl pacyeTa MPOCTEUIINX CTATUYECKU
HEOIpeJeIMMbIX OaJIOK.

8.51 JuddepeHunanbHoe ypaBHEHHE H30THYTOM ocu Oajlku Ha CIUIOLIHOM YIPYIoM
OCHOBAHHUH.

8.52 Pacuer GECKOHEYHO JUIMHHBIX 0aJIOK HA yIIPYrOM OCHOBAHUU.

8.53 Pacuer mnonyOeckOHEUHbIX OaloK Ha yHpyrom oOcHOBaHMU. [loHsSTHE O KpaeBoMm
acdexTe.

8.54 ITocTpoeHue 3MI0p NPOAOIBHBIX CUJI, U3TMOAIOIIUX MOMEHTOB U IONEPEYHBIX CHII JUIS
OaJIki Ha yIPyroM OCHOBAHUH.

Bormpock! aj1st TOArOTOBKH K 9K3aMeHy (4 cemecTp)

8.55 Knaccudukanus BUIOB CIOKHOTO COIMTPOTUBIICHUS.

8.56 Kocoit n3rub6. Ilonoxenue HelTpanbHOU ocu. HopMmaibHble HaNpsiKeHUs, 3HAKU 3TUX
HAIPSDKEHUN, JITI0PA HAIIPSKEHNM.

8.57 ledopmaruu mpu KOCOM U3ruode.

8.58 BHelleHTpeHHOE pacTsbkeHue uin cxatue. HopManabHble HaNIpsiKEHU .

8.59 IlonoxxeHne HeUTpaIbHOU OCH ITPU BHELIEHTPEHHOM PaCTSHKEHUU. SIApo ceueHusl.

8.60 Haznauenue teopuit npoyHoctu. [lepBasi u BTopasi TeOpusi IPOYHOCTH.

8.61 OmpeneneHne 3KBUBAJICHTHBIX HANPSOKEHUH MO TPETbE M YETBEPTOU TEOPHUSIM
MIPOYHOCTH.

8.62 PacueT Ha MPOYHOCTH ITPU COBMECTHOM JACHCTBUU M3rM0a M KPYUEHUS.

8.63 BHyTpeHHUE ycUIIUs B ONIEPEUHBIX CEUYEHUSAX TPOCTPAHCTBEHHBIX OPYChEB, AMIOPHI ITUX
YCUIIUN.

8.64 YCTOMUMBOCTD CKATOTO CTEPHKHSI.

8.65 BriBoa hopMyitbl Ditnepa. [ MOKOCTH CTepIKHS.

8.66 Ilpenen mpumeHuMocTu hopmyisl Ditnepa. [1penenpHas THOKOCTD.

8.67 I'paduk yCTOHYHUBOCTH.

8.68 IIpakTrueckuii crocod pacyeTa Ha yCTOMYMBOCTb.

8.69 IlpomonbHO- monepeunbii u3rud. [IpubnkeHHBIN crocob pacyeTa Ha TPOIOJIBHO-
MOTIepEYHbIN U3rud.

8.70 Pacuet npu noabeMe rpysa ¢ yCKOPEHHUEM.

8.71 Ymap. BeiBoa hopMyITbl TMHAMUYECKOTO KO3 dHUIIMEHTA TTPU yaape.

8.72 Yuer Macchl yaapsieMou CUCTEMBI ITPpU yAape.

8.73 IlepeMeHHbIe HAPSDKEHUS. XAPAKTEPUCTUKU LIUKJIOB IIEPEMEHHBIX HAIIPSIKEHU.

8.74 Ycranocts MaTepuanoB. [Tpeaen BBIHOCTUBOCTH.

8.75 Buapl KOHEUHBIX 371€EMEHTOB. M Ieanu3anus ¢ HOMOIIbIO KOHEUHBIX 3JIEMEHTOB.

8.76 CucremMbl KOOPAUHAT. Y3J10BbIE CUJIbl U TIEPEMEILICHHUS.

8.77 CoOoTHOLIEHUSI MEXAY CHIIAMU U NTEPEMEIICHUSIMH.

8.78 PaboTta u sneprus. CBoicTBa B3aMMHOCTH.

8.79 IlpeobpaszoBaHue CTETEHEH CBOOOIBI.

8.80 OO1mii aITOPUTM KOHEUHBIX 3JIEMEHTOB.

9. YYEBHO- METOIMYECKOE 1 NTH®OPMALIMOHHOE OBECIIEYEHUE
JAUNCLHUITJIMHBI

a) IuTepaTtypa
Atanun, B. I'. ConporuBnenne MartepuayioB. ba3oblil Kypc. [lONOJHUTENbHBIE IJIABHI :
yueOHuk / B. I'. Aranun, A. H. Ilens, A. . TemuukoB. — HoBocubupck : HoBocuOupckmii
rOCYJApCTBEHHbIN TexHuuyeckuid ynusepcuret, 2011. — 507 ¢. — ISBN 978-5-7782-1750-8.
— Texcr : anextponnslii // Lndposoit oopazoBatensHbiit pecypc IPR SMART : [caiit]. —



URL: https:// www.iprbookshop.ru/45435.html (mata oOpamenns: 11.04.2024). — Pexum
JOCTYIIA: JJIsl aBTOPU3HP. MTOIb30BaTENIEH
Artanun, B. T'. [IpakTukym 1o COMpPOTHUBIIEHUIO MaTepHajoB: yueOHoe mocobue/ B. T.
AtanuH. — HoBocubupck : HoBocuOupckmii Trocy1apcTBEHHBIN TEXHUIECKUH YHUBEPCHUTET,
2012. — 216 c¢. — ISBN 978-5-7782-1889-5. — Texkcr : anektponnsiii // Ludposoit
00pa3oBaTEbHBIN pecypc IPR SMART : [caiiT]. — URL: https://
www.iprbookshop.ru/45426.html (mata oOpamenus: 11.04.2024). — Pexum moctyna: s
ABTOPH3UP. TOJIb30BaTEIICH
Artanun, B. I'. Comnpotusienue marepuanoB. KpaTkuil TeopeTHYECKUH Kypc: ydeOHoe
mocobue/ B. I. Aramun. — HoBocubupck : HoBocubupckuii rocyaapCTBEHHBIH
TexHuueckuii yHuBepcuter, 2011. — 204 c. — ISBN 978-5-7782-1593-1. — Tekcr:
anexTpouHslil // L{udposoii obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/45436.html (nata o6pamenus: 11.04.2024). — Pexxum moctyna:
JUTSl aBTOPU3HD. MTOJTb30BaTENICH

6) nporpammMHoe obecrneueHue 1 HTepHeT-pecypehl

Ne HaumeHnoBanue Onucanue

1 |7-Zip becrutatHoe pacnpoctpanenne no nuuensun GNU LGPL
http://www.7-zip.org/license.txt.

2 | ANSYS 10 Horosop Ne218 ot 11.12.2015.

3 | Comsol Multiphysics Jlunien3uss Ha y4YeOHBIH KilacC MO CyOJIMIICH3UOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.

4 | LibreOffice BbecninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL

https://ru.libreoffice.org/about-us/license/

5 | ABTomaTtu3upoBaHHAs Jlunensus xomMmepueckass 1mo jgoroBopy Ne945 ot 28

nHGOPMAIIMOHHAS Hos10ps 2011 ronma.
OoubiuoTeyHas CUCTEMA
«NPBUC 64»

6 | SolidWorks Educational | Jorosop Ne241 ot 17.12.2015.
Edition 500 Campus
Supscription Servise 3

Years

7 | YueOunblit koMIuteKT | CyOmunensuonneiit  goroop Ne  En-15-000059 ot
MMPOrpaMMHOTO 08.12.2015.
obecrieueHus

KOMITIAC-3D V16 Ha
50 pabouux MECT.

[TpoekTupoBanue 151
KOHCTPYUPOBaHUE B
MaIIMHOCTPOCHUH
8 | YueOunrii koMIuiekT: | JIunensnonnoe coriaireHue NeQ70A15 ot 16.12.2015, 50

CucreMa NIPOYHOCTHOIO | paboumx MeCT II0 CyONHMIIEH3MOHHOMY J0TroBOpy No
ananniza APM FEM V16 | Eu-15-000060 ot 08.12.2015.
11 KOMITAC-3D V16

9 |amursu.ru Caiit @®I'bOY BI1O AMI'Y
10 | http:// DneKkTpoHHO- OubanoTeuHas cucreMa IPRbooks - HayuHo-
www.iprbookshop.ru/ 00pa3oBaTEeNbHBIN pecypc IS pelieHus 3aaa4 oOyueHus B

Poccun u 3a pybGexom. YHukampHas miatdopma DbC
IPRbooks oObenuHsieT HOBeHIme WHHOPMAIMOHHbBIC
TEXHOJIOTUM M yUYEeOHYIO JIMIIEH3UOHHYIO Jutepatypy. DbC
IPRbooks B mojsHOM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoqarenscTBa PO B chepe oOpazoBanus




11

http://www.intuit.ru/

NuTtepHer yHuBepcUTET HWH(POPMAIIMOHHBIX TEXHOJIOTH,
COACPKUT OecrulaTHble Y4yeOHbIE KypChl, YYEOHHKH U
METOJIMYECKHEe TOCOOMS IO  BCEM  HAIPaBJICHUSM
MTOJITOTOBKH

12

https://e.lanbook.com

DNeKTpoHHO- OubnmoTeyHast cucrema Jlanb [ pecypc,
BKJIIOUAIONIUNA B ce0sl KakK DJIEKTPOHHbIE BEPCUU KHUT
BEIYIIMX U31aTEIbCTB YUeOHON U HAYUHOH JIUTEpaTyphl (B
TOM 4YHUCIIE€ YHUBEPCUTETCKUX W3ATeNbCTB), TaK W
9JIEKTPOHHBIE BEPCUU NEPUOAUYECKUMX HU3JAAHUM IO
Pa3IUYHBIM 00J1ACTAM 3HAHUH.

13

https://urait.ru/

DnekTpoHHas  OumbnmoTeynas cucrema  «FOPAWT»,
TEMaTUYECKUE MMaKeThl: MaTeMaTHKa, (PU3nKa, MHKEHEPHO-
TeXHUUYECKHUe Hayku, Xu- Musg. DoHA 3JIeKTPOHHOMU
onbamotexu cocras- jisier Oojiee 4000 HaMMEHOBAHUM U
IIOCTOSIHHO TIIOITOJIHAETCS HOBHMHKAMH, B OOJIBIINHCTBE
CBOEM 3TO Yy4YeOHMKM U Yy4eOHble NOCOOMsA Uil BCeX
ypOBHEH TPO(PecCHOHAIIBHOTO 00pa30BaHUS OT BEAYIIUX
HAyYHBIX IIKOJ C COOJIOJACHHEM TpeOOBAaHMI HOBBIX
dIr'oCos.

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Haumenosanune

Ormnucanue

http://www.learner.org/

[MpodeccrnonanpHast 6a3a JAHHBIX HA AHTJIMHCKOM SI3bIKE
CBOOOIHOIO AOCTyMNa ¢ 0OOYUYAIOMMMU TEKCTOBBIMU, ayJI1O,
BHUJIeOMAaTEpUAIIaMU, TECTAMH.

http://
about

www.ict.edu.ru/

[Topran «uH(GOPMAITMTOHHO- KOMMYHHKAIIMOHHBIE
TEXHOJIIOTMM B  O0pa3oBaHUM» BXOAUT B  CUCTEMY
benepanbHbIX 00pa30BATENbHBIX MOPTAIOB U HAlENIeH Ha
obecrieueHre KOMITIEKCHON MH(POPMALIMOHHON MOIIEPKKU
00pa3zoBaHus B 00JIACTH COBPEMEHHBIX MH(POPMAIIMOHHBIX
U TEeNEeKOMMYHUKAIIMOHHBIX TEXHOJOTWMH, a TakKxke
JesITeIbHOCTU 10 IPUMEHEHUIO UKT B chepe 0Opa3oBaHMUsL.

https://
portal/
standarts

www.gost.ru/
gost/  home/

Karanor MCXKIAYHAPOOHBIX, MCKIT'OCYAapPCTBCHHLIX n
HallMOHAJIbHBIX CTAHOA4pPTOB, ,Z[ef/’ICTBYIOH_II/IX TCXHUYCCKHUX
PETIIaMCHTOB

www.elibrary.ru

Kpynueiimmit  poccuiickuii ©HOOPMAIIMOHHBIA TMOpPTAl B
00J1acTH HaYKH, TEXHOJIOTUH, METUIIMHBI 1 0Opa30BaHMUSI.

WWW.10p.org

B cBoOOmHOM noCTyIle NMpeAcTaBieHbl BCE OIVIABIEHUS U
Bce pedepaTbl. IlomHbple TEKCTBI BCeX cTaTeid BO BCeX
XKypHajax HaxoAsTcs B CBOOOJHOM jaocrtyne B TeueHue 30
JTHEH MOCIIe JaThl UX OHJIAHHOBOM MyOJIMKAIUK.

https://www.scopus.com

MexnayHapoaHas pedepaTuBHas 0a3a JaHHBIX HAyYHBIX
U3-JaHUM scopus

https://
login.webofknowledge.c
om

MexnayHapoaHas pedepaTuBHas 0a3a JAHHBIX HayYHBIX
u3-nanuit webofscience

VHusepcuter

10. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE INCHUITJIMHbI

pacimojaracr

MaTCpUaJIbHO-

TEeXHUYECKOM 0a30l, oObecreunBaroe

MPOBEJCHNUE BCEX BUJOB 3aHATHH, MPETyCMOTPEHHBIX MPOTPAMMON AUCUMIUIUHBI. 3aHSATHUS
no auctuiinHe « ConmpoTUBIEHHE MaTepUAIOB» MPOBOMSITCA B CHEUUATbHBIX MOMENIEHUSX,
MPEACTABIISIIONIUX COOO0M yueOHbIe ayIUTOPUU ISl TPOBEICHUS 3aHSATUM JIEKIIMOHHOTO THIIA,




MPAKTUYECKUX 3aHSITHH, TPYIIOBBIX W WHIWBHUIYAIBHBIX KOHCYJIBTALIMMA, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUYHOH  aTTeCTaIlNH. [Tomemenuss ~ yKOMILJIEKTOBAHBI
CHeLMaTN3UPOBAHHON MeOeNbl0 M TEXHUUYECKUMM CPEICTBAMHU OOYUYEHUs, CIY>KaIUMU IS
npeacTaBieHus yueOHoi nHpopmanuu. Bece momemieHus, B KOTOPBIX MPOBOMASITCS 3aHATHUS,
COOTBETCTBYIOT JIEHCTBYIOIINM IIPOTHBOTIOKAPHBIM IPaBUIaM U HOPMaM.

Kaxnaprii oOywaromuiics oOecriedeH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM TOCTYIIOM K
JJIEKTPOHHO- OUOJIMOTEUYHBIM CHCTEMaM U K JJIEKTPOHHO- OOpa30oBaTeIbHON Cpefe
YHUBEPCHUTETA.

CamocrosiTenbHass paboTra OOydyalOIIUXCS OCYILECTBISETCS B IMOMEUICHUSX, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO TOJKIIOUeHUs K ceTtu «MHTepHeT» U
obecreueHneM J10CTyIa B 3JIeKTPOHHO-00pa30BaATENbHYIO Cpely YHUBEPCUTETA.



