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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

OcHoBHOI OCJIBIO H3YUCHUA y‘{€6H0ﬁ AUCHUIIIIMHBL ABJIICTCA IMOJYUCHUC
CTyACHTaMU 3HAHUH O MCTOJAaX M OCHOBHBIX ITOAXOAAaX K JKCIICPTHU3C KOHCTPYKI_II/Iﬁ
BAaroHoOB, a TAK’KC HABBIKOB I10 ITPOBCACHNIO PACYCTHBIX SKCIICPTHU3 U O3HAKOMIICHUC
C CymeCTBYIOIIMMH MCTOJHUKaAMHU HUCIIBITAHUN BaroHHBIX KOHCTPYKHHﬁ. B 3aJa4n
AUCHUIIIIMHBI BXOAUT HM3YUYCHHC IIOAXOOJOB H MCTOJOB IIPOBCACHUMA HCIIbITAHUHN
BAarOHHBLIX KOHCTPYKIHUH, 3HAKOMCTBO CO CHGHI/I(bI/ILIeCKI/IM O60py,HOBaHI/I€M,
MMPUMCHACMBIM B IIPOLICCCC HCIIbITAaHUH.

2. [Inanupyemblie pe3ynbTaThl 00yYeHHS O TUCHUILIMHE (MOIYJIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHUs 10 AUCLUIUIUHE (MOIYIIO):

IIK-11 - CnocobeH npUMEHSATh Pacy€THbIE M SKCHEPUMEHTAIBHBIE METObI
IIPU CO3/IaHUH HOBBIX 00Pa310B TEXHUKHU U TEXHOJIOTMYECKOTr0 000pYA0BaHMUS.

OOyueHue 1O JUCHUIUIMHE (MOJYJI0) TMpernoiaraeT, 4YTo IO €ro
pe3ynbTaTam oOydaronuiics OyaeT:

3HaTh:
MOJCIIA, KPUTCPUU W TEXHOJOTHMH DKCIEPTH3bl OCHOBHBIX JJICMEHTOB
IPY30BBIX BarOHOB M MX TEXHUKO-PKOHOMHYECKUX IMApaMETPOB

YMmeTh:
MPUMEHATh TEXHOJOTHM JKCHEPTHBIX OICHOK pado4yux KadecTB s
AKCIIEPTU3BI PA3JINYHBIX TUIIOB IPY30BbIX BArOHOB

Baaners:
METOJaMU 1 TEXHOJIOTHSIMHU SKCIIEPTH3bl PAaO0OUNX KauyeCTB Pa3IMYHBIX THUIIOB
IPY30BBIX BArOHOB

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

O6mass TPyIOEMKOCTh JUCHUIUIMHBI (MOAyJisg) coctaBisieT 2 3.e. (72
aKaJIeMUYECKHUX yaca(oB).

3.2. O06bem gucruIUHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOTHI
oOyJammmxcss ¢ MEJarorTMYecCKUMH  padOTHUKaAMU W (WIH)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUEeOHBIX 3aHITHI:



KonngectBo yacos
Tun yaeOHBIX 3aHATHI Bcero| Cemectp
Nell
KonrakTHas paboTa Ipu nNpoBeleHNN YUeOHBIX 3aHATHI (BCEro): 48 48
B toMm uucae:
3aHATHS JIEKIIMOHHOTO TUIIA 16 16
3aHATHS CEMUHAPCKOTO THUTIA 32 32

3.3. O0ObeM AUCHUIUIMHBI (MOIYJisi) B (OpMe CaMOCTOSTENbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYy4aIomUXCs C
NEeAarorn4ecKuMU pabOTHUKAMU U (WJIM) JHUIIAMH, TPUBJICKAEMBIMU K pealli3aliu
o0pa3oBaTeNpHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHMSIX, TMPU  IPOBEICHUU
IPOMEKYTOUYHOM aTTECTALIMK COCTABIIAET 24 akaIeMHUYECKUX yaca (OB).

3.4. IIpu oOydeHnn Mo UHIUBUIYAIBHOMY y4eOHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4Y€HHUH, 00bEM JHUCIMIUIMHBI (MOIYJISI) MOXKET OBITh peaju30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbBHOM pabOThl 00y4aroIIuXcs, a Takke B popme
KOHTAKTHOM paboThl OOydYarolmUXCAd C MEJarorMuyeCKuMU paOOTHUKAMU M (HJIH)
JWIIAMH, TIPUBJIEKAEMBIMH K peanu3alii 00pa3oBaTEIbHON MPOTpaMMbl HA MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConepskaHue JUCIUATUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

TemaTuka JTEKITMOHHBIX 3aHATUM / KPATKOE COJEPIKaHNE

1 |OOGmue nmoaxoabl U METO/Ibl SKCIIEPTU3bI KOHCTPYKILIUK BarOHOB
PaCCManI/IBaeMLIG BOIIPOCHI:

- KJ'IaCCI/I(bI/IKaI_II/ISI IMOJAXO0Z0B K OKCIIEPTU3E,

- CUTyaluy IPUMEHEHUSI PACUETHOM SKCIIEPTU3BL.

2 Paznuuns mogxomoB K SKCHepTHOﬁ OLICHKC TCXHUYCCKHUX MMAPaAMCTPOB PA3JIMYHBIX TUIIOB

BAaroHoB C TOYKHU 3PCHUS UX pvaeTHOfI OKCHCPTU3LI U IPOBCACHUA HATYPHBIX HUCIBITAaHUHN
PaCCManI/IBaCMBIC BOIIPOCHI:

- 0COOEHHOCTH IpoOBECACHUA paC‘leTHOﬁ OKCIICPTU3BI;

- 0COOEHHOCTH MIPOBCACHUA HATYPHBIX HCIbITAaHHH.

3 |DkcmepTH3a mapaMeTpoOB Ky30BOB Pa3IMIHBIX TUITOB BarOHOB
PaccmarpuBaemble BOIPOCHI:

- TEXHOJIOTHS ¥ METOMBI TPOBEICHNS HATYPHBIX HCIIBITAHUHA Ky30BOB IIOJTyBaroHOB;

- TEXHOJIOTHUS ¥ METO/BI TPOBEACHNS HATYPHBIX UCTIHITAHUN Ky30BOB BarOHOB-IIMCTEPH;

- TEXHOJIOTHS ¥ METOMBI MPOBEICHNS HATYPHBIX HCIIBITAHUN Ky30BOB KPBITHIX BarOHOB;

- TEXHOJIOTHSI U METO/bI IPOBEJICHUS HATYPHBIX HCIBITAHUI Ky30BOB BarOHOB-TIIIATQOPM;
- TEXHOJIOTUSI U METOABI IPOBEICHUS HATYPHBIX UCIBITAHUN Ky30BOB XOMIEPOB.

4 |DKcriepTU3a MapaMeTpoB XOJIOBBIX YaCTEH BaroHOB
PaCCManI/IBaCMBIC BOIIPOCHI:




TemaTuka JIEKIMOHHBIX 3aHATUN / KPaTKOE COJIEpKaHHE

n/m
- HanboJee pacpoCTpaHEHHbBIE METO/IbI UCITBITAHUIT XO/I0BBIX YacTeil BaroHOB (000pyIOBaHHE U
HpI/ICHOCO6ﬂeHI/Iﬂ, aHaJIUu3 MOJTYYCHHBIX pe3y.]'H)TaTOB)
5 |DkcmepTr3a napaMeTpB YAapHO-TATOBBIX MPHUOOPOB BArOHOB

PaCCManI/IBaeMLIe BOIIPOCHI:
- MOJIXOJIbI U METO/Ibl UCTIBITAHUI YAApHO-TATOBBIX HpI/I60p0B BAaroHoOB.

DKcrnepTu3a napameTpoB TOPMO3HOTO 000PYI0BaHUS BATOHOB
PaccmatpruBaemMbie BOTIPOCHL:
- TOIXOABI © METOMABI HCITBITAHUH TOPMO3ZHOTO 000pYIOBaHUS.

3KCHepTI/I3a 0€30MMacCHOCTH JBMKCHHSI BAarOHa B COCTABE MOE3/1a
PaccmarpuBaembie BOIPOCHL:
- IOAXOMABI U METOABI IIPOBEACHHUS NTOC3AHBIX UCIIBITAHUM.

:‘)KCHCpTI/I?)a TCINIOTCXHUYCCKNUX Ka4€CTB BaroHOB U HO)KapO6CBOHaCHOCTI/I
PaccmaTpuBaemble BOIIPOCH:

- OJXO/BI ¥ METOIBI MPOBEICHNS TEIUIOTEXHMYECKNX UCTIBITAHWH BaroHOB (KOHTPOJIMPYEMbIE apaMepTHl,
Cpe/CTBa U3MEPEHUH);

- IOJXO/BI ¥ METOIBI MPOBEICHNS NCIIBITAHIH Ha TI0Xapo0e30macHoCTh (IpUMEHsIEMoe 000pyI0BaHHE,
KOHTPOJIMPYEMbIEC TAPaMETPHI).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

3KC1‘IepTI/I3a IMapaMeTpOB KY30BOB PA3JIMIHBIX TUIIOB BArOHOB
W3y4uTh NOAXO0bI U TEXHOIOTUIO 3KCIIEPTU3bI Ky30BOB Pa3JIUMYHbBIX BarOHOB

TexHomorns n MCTO/bI ITPOBCACHUA HATYPHBIX HUCIIBITAaHUH KY30BOB BaronoB
B nponecce nmabopaTtopHO# pabOThI CTYAEHT 3HAKOMHTCS ¢ METOJMKOM M CpelICTBAaMH JUIsSl IPOBEICHUS
HaTyPHBIX UCHBITAHNH BarOHOBI

DKCIepTH3a napaMeTpoB XOJAOBBIX YaCTE BaroHOB
HSy‘IaIOTCS[ OCHOBHBIC TTAapaMETPbI XOJ0BBIX ‘-IaCTefI, TMOJAXOJbI K UX OKCIIEPTU3E, IPUMCHICMOC
obopynoBanue

DKcrnepTr3a napaMeTpB YAapHO-TATOBBIX TPHOOPOB BarOHOB

W3y4uTs nociieqoBaTenbHOCTh ASHCTBUM MTPU UCIIBITAHUSIX YAAPHO-TATOBBIX IPUOOPOB

DKCrepTH3a napaMeTpoB TOPMO3HOTO 000PYIOBAHUS BarOHOB
PaCCManI/IBaeTCﬂ TOPMO3HOC 060py}10BaHHe KaK OTACJbHAasA MOJACUCTEMA BAroHa, U3y4ar0oTcCs MMOAXO0AbI U
CpCACTBA €€ UCIIbITaHUS.

3KCHepTI/I3a 0e301acCHOCTH JABHIKCHHA BaroHa B COCTABC I1OC3aa

PaccmarpuBaroTcs Takue MMokas3aTeiI Kak yCTOMYMBOCTh BarOHA OT BKaTHIBAHHS I'PEOHS KoJieca Ha TOJIOBKY
penbca, BBDKUMAHUE BarOHOB MPOJIOJIBHBIMY CHIIaMU B KPUBBIX Y4acTKaX IIyTH, yCTOMYHUBOCTh BaroHa OT
OTIPOKHIBIBAHUS. Beiensrores pakTopsl, BIUSIONINE HA 3TH TOKA3aTeNN, METOMKA UX SKCIIEPUMEHTAIBHON
OIICHKH.

[IpakTrueckue 3aHATHS

/o

TemaTuka MpaKTHYECKUX 3aHATUI/KPATKOE COJEPKaHNE

HOCTpOCHI/IC MOHCHCﬁ BaroHoB MU HUX 3JICMHTOB
N3yunts:
- MPUMEHEHHE TpapUIECKIX KOMITJIEKCOB IIPH CO3IaHUHU M SKCIEPTH3e KOHCTPYKINI BAarOHOB,




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNE

n/m
- IOCTPOCHHE KOHEYHO-3JIEMEHTON MOJIeIH 00BEKTa;
- noctpoeHue 3D Monenu 00beKTa;
- DKCIIEPTU3a KOHCTPYKIIMU BaroHOB.
2 :‘)KCHepTI/I?)a 0€e30IacHOCTH JABYKCHUS BaroHa U3 yCJIOBHA SKCILTyaTaluu €I0 B IIPCACiiax

3aJaHHOI'O ra6apHTa IIOABHKHOI'O COCTaBa
Haqubc;{ TIPOBOAUTH BIIMCHIBAHNUE BaroHa B MPE€ACiIax 3aJaHHOTO ra6ap1/1Ta IMOABHKHOI'O COCTaBa

HaubGonee pacipocTpaneHHbIE METOJIbI UCIIBITAHUM XO/0BBIX YacTell BATOHOB
W3yunts 060pynoBaHue u IpUCIIOCOO0IEeHUS HEO0OX0IUMbIE AT MPOBEICHUS NCTIBITAaHHUH.
Hay4nTbcst IpON3BOAUTE aHAN3 MTOTYYEHHBIX PE3YIbTaTOB.

HOI[XO,I[BI 1 MCTOJIbI HUCIIBITAaHUI YAAPHO-TATOBbIX HpI/I60pOB
PaccmartpuBaetcs KJIacCu(pHKAIMsA METOUK TIPOBECHHS HCIBITAHUIT aBTOCIIEITHOTO 000PYI0BaHNUS,
0COOCHHOCTH UX MPOBEJICHHUS

[Tonxo1bl ¥ METOJIbI UCIIBITAHUN TOPMO3HOTO 000PYAOBAHUS
M3yanTaroTcst 0cOOEHHOCTH MPOBEICHMUS HCIIBITAHII TOPMO3HOTO 000py/IOBaHUS BAarOHOB, (PAKTOPEL,
BJIMAIOMINAC HA TOYHOCTb U TPYAOCMKOCTD ITPOBCACHUA I/ICCJIe,Z[OBaHI/Iﬁ.

HOIIXOI[I)I 1 MCTOABI MPOBCACHUS ITOC3IHBIX HACITBITAaHUH
B mporiecce paboThI CTyICHT H3y4aeT OCHOBHBIE MOAXOMAbI K IPOBEJCHUIO UCTIBITAHUI BarOHOB, IPOBOIUMBIX
Ha TI0JIMT'OHAX U HAIIPaBJICHHBIX HA OLICHKY XaPAaKTEPUCTUK KOHCTPYKIU B IIpoLiecce IKCIUTyaTalluu

HcnpiTaHusa BaroHOB Ha MMOXapHYIO 0e30I1acHOCTh
PaccMarpuBaroTCsl TUIIOBBIE METOUKH UCIIBITAHUN. PacCUNTHIBAIOTCS MHIIEKC PACIPOCTPAHEHUS INIAMEHH,
IBIMOOOpa30BaHNE KOHCTPYKIIHN, ONpeAeIsieTcs Kiace TOPIOYeCTH MaTepraa

HcnpiTannsg TENIOTEXHUYECKNX KAaYeCTB BarOHOB
W3y4aroTcsi METOANKH M TIPUKJIAJHBIE CIIOCOOBI ONIPEETICHNUS TeINIOTEXHUIECKNX KaueCTB BaroHa:
K03((PUINECHT TEIUIONepeIadn OTPAXKAAOIINX KOHCTPYKIUH, TPOU3BOANTEIHHOCTh YCTAHOBOK 000TPEBa U

OXJIAKJIEHUS Ky30Ba, FEPMETUYHOCTh Ky30BHOW KOHCTPYKLIUU

4.3. CamocrosiTenbHas padboTa 00y4YaromuXCs.

o/

Bun camocrositensHoM paboTh

[ToaroToBka K 1a0OpaTOPHBIM U MPAKTUUECKUM 3aHATHSIM

W3y4eHne nureparypsl

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. Ilepeyenr wu3gaHui, KOTOpbIE PEKOMEHIYETCS MCIOJb30BaTh IpHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

No
y bubnuorpaduueckoe onucanue Mecro nocryna
n/m
1 Kotypanos, B.H. Baroust. OcHOBBI https://lumczdt.ru/read/18637/?page=1.
KOHCTPYMPOBAHHS M DKCIIEPTH3hI TEXHUYECKHX (mata obpamenus: 14.04.2024) -Tekcr

petenwuii : yaeGHoe ocoGue / B. H. KoTypaHos, A. | 21€KTPOHHBIH.
I1. A3oBckuid, E. B. Anexcanapos, B. . Kobuianos,
B. I1. JIo36unes, M. H. OBeunnkos, b. H.




[Tokposckuii, B. 1. Ceetnos, A. A. FOxHeBckuil. —
Mockga : M3garensctBo "Mapmmpyt", 2005. — 490
c. — 5-89035-256-3.

2 Anucumos, [1.C. UcnbITanus BaroHos : https://umczdt.ru/read/155718/?page=1.
monorpadus / I1. C. AHucuMoB. — MoCKBa : (nata obpatuenust: 14.04.2024) -Texer
WznarensctBo "Mapripyt", 2004. — 197 ¢. — 5- DJEKTPOHHBIH.

89035-152-4.

3 | Baronsl. O0mwmii Kype : y4eOHHK IS By30B XK. JI. https://umczdt.ru/read/225898/?page=1.
tpancnopta / B.B. Jlykun, I1.C. Aaucumos, FO.II. | (nara obpamenns: 14.04.2024) -Texcr
®enocees ; [Tox pen. B.B. JIykuna. - M. : DJEKTPOHHBIH.

Mapupyt, 2004. - 424 ¢. - ISBN 5-89035-106-0

4 | MeroauuecKre OCHOBBI Pa3pabOTKU CUCTEMbI https://umczdt.ru/read/225900/?page=1.
YIIPaBJIeHUs TEXHUIECKUM COCTOSHUEM BarOHOB: (nata obpamenus: 14.04.2024 r.). -
y4eOHOEe 1ocoOue /sl CTYyJICHTOB BY30B Texct: 57IeKTPOHHBIA.

KEIIe3HOJJOPOKHOTO TpaHcmopTa / iBaHoB A. A. u
ap. ; nmox pen. I1. A. Yeruua. - MockBa: Y4eOHo-
METOAMYECKUI LIEHTP 10 00Pa30BaHHIO HA K.-]1.
tpancnopte, 2015. - 661 c. ISBN 978-5-89035-832-
5

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX ©0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

Odummaneueiit caitt PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texauueckas 6ubnuorexka PYT (MUNT) (http:/library.miit.ru).

Nudopmanmonnsiii  mopran  Haywynas ~ snekTpoHHas  OuOnmoTreka
eLIBRARY.RU (www.elibrary.ru);

O6pazoBarenbHas miatdopma «OTkpsiToe oOpazoBanue» (https://openedu.ru)

DJIEKTPOHHO-0MOIMOTeUHAs cucrema U3/1aTeNIbCTBA «JIaHb»

(http://e.lanbook.com/).

7. llepedyeHb  JHMIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MPOTrPaMMHOTO OOECredeHusi, B TOM YHCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TIUCIIUTTUHBI (MOYJIs).

KOMHI)IOTepLI JOJIDKHBI OBITH OO€ecIIeueHbI CTaHAapPTHBIMHA JIMICH3MOHHBIMHA

MPOTPAMMHBIMH MPOAYKTAMH U 00s13aTEIHHO MPOTPaMMHBIM MPOAyKTOM Microsoft
Office ne Hmwxke Microsoft Office 2007 (2013)

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

Onucanve MaTepuaIbHO-TEXHUIECKOUN 0a3bl



JUiss mpoBeA€HUS AyJUTOPHBIX 3aHATHH M CaMOCTOSITEIIbHOM PpalOOThI
TpedyeTcs:

1. PabGouee MecTo mpenojgaBareisi C TEPCOHAIBHBIM KOMIBIOTEPOM,
noakIroYEéHHBIM K ceTssM INTERNET u INTRANET.

2. CoeuManv3upoBaHHAs  JEKUMOHHAs ayauTopus C  MyJbTUMEAHNA
anmapaTrypod U HHTE-PAKTUBHOM TOCKOM.

3. KommbroTepHslif k1acc ¢ KOHAULMOHEpOM. Pabodnme mecTta CTyACHTOB B
KOMIIbIOTEp-HOM KJacce, NoAKIIoYEHHBIE K ceTssM INTERNET u INTRANET

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 11 cemectpe.

10. OueHouHbIE MaTEpHUAIIBI.

OI.[GHO‘IHI:IG MaTCpualibl, IMPUMCHACMBIC IIPH IIPOBCACHHUU HpOMe)I(YTO‘{HOﬁ

arTecranuu, p33pa6aTBIBaIOTC$I B COOTBCTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUAUT).
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