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1. IEJIM U 3AJAYN OCBOEHUA JUCHUIIJIMHBI

Llesb: n3ydyeHHe M OCBOCHUE METOOJOTHHM IMPOYHOCTHOTO pacuera, U NMpUoOpeTeHue
HaBBIKOB pacyeTa HaJeKHOCTH U JIOJATOBEYHOCTH 3JIEMEHTOB KOHCTPYKIMU C YUETOM YCIIOBHM UX
JKCIUTyaTaluu

3agaun:

- Hayuuts cTyneHTOB KBaJU(DHUIIMPOBAHHO MPOBOIUTH PACUYEThl THUIIOBBIX JJIEMEHTOB
KOHCTPYKIMIA HA MPOYHOCTh, KECTKOCTh, YCTOMYUBOCTD, JOJITOBEYHOCTD.

- @opmupoBaTh Yy HHUX COBPEMEHHOE HAay4yHOE MHPOBO33PEHHUE O JIOCTHXKECHHSX U
npoOjemMax MPOYHOCTA MAaTEPUATIOB U KOHCTPYKLIUM.

- OOy4uTh MNPaBWIBHO BBHIOMPATh ONTUMAJIbHBIE (OPMBI IONEPEYHBIX CEUYCHHH W
HE00XO0IUMbIC KOHCTPYKITMOHHBIE MaTepUAIIBI, 00ECIIEYNBAIOIINE TPEOyEeMbIe TOKA3aTEIH
HaJEKHOCTH, OE30IaCHOCTH, SKOHOMHUYHOCTH U 3(H(PEKTUBHOCTH COOTBETCTBYIOIIHUX
COOPYKEHHUI.

2. MECTO JUMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuumnuna 51.0.21 «ConpoTuBiieHne MaTepUanoB» OTHOCUTCS K TUCHUIUIMHAM 0053a-
TEeJIbHOM yacTu, popMupyemMoi yduacTHUKaMH 00pa30BaTeIbHbIX OTHOLIEHUH y4eOHOro I1aHa.

Heo6xoauMbIMu yCITOBUSIME TSI OCBOSHUSI TUCIIUIIIIMHEI SBIISIOTCS:

3HaHUE OCHOBHBIX MOHATUI MaTeMAaTUKU M (PU3HUKH; CIOCOOOB PELICHUs CUCTEM JIMHEH-
HBIX YpaBHEHUI; 3HaHUE OCHOBHBIX 3aKOHOB (PU3UKHU

YMeHue pematb CUCTEMbl JMHEHHBIX YPaBHEHUM DPA3JIMYHBIMU CIIOCOOAMHU; HAaXOIHUTh
NPOM3BOIHBIC (PYHKIMI M WHTETPAJIBI, UCIIOIBb30BaTh 3aKOHBI (PU3HUKH IS PELICHUS 3a/1ay;

Brnasenue ymenueM BbIOOpa METO/1a PELIEHUS CUCTEMBI JIMHEHHBIX YPaBHEHUI; HaBbIKAMU
pelIeHNs TUIIOBBIX 33]1a4; HaBbIKAMU PELIEHMsI TPAKTUYECKUX 3ajau C CIOJIb30BaHNUEM alredpa-
HMYECKHUX METOJIOB U 3aKOHOB (DU3UKHU,

CopepxaHue AUCUMILIUHBI SBISETCS JOTMYECKUM MPOJOJKEHUEM COJIEp>KaHUs JTUCIIH-
winH: b1.0.13 «Teopernueckas Mexanuka», 51.0.12 «®Pu3uka» 1 CIy>kKUT OCHOBOMH JUIsl OCBOE-
Husa guctuiuie: b1.0./1B.03.06 «O06patHbiii MHXKUHUPHHT AeTanield u mamuny, b1.0./1B.03.04
«KoMIbroTEpHOE 3pEHNE B PEIIEHUN MHKEHEPHBIX 3a/1au».

3. PE3YJIBTATBI OBYYEHUSA 11O JUCHUIIJIMHE

[Ipouiecc uzyyenust qucHUIIMHB «COMPOTUBIIEHUE MAaTEPHUATIOB) HAMpaBieH Ha (POpMU-
pOBaHUE CIEAYIONIUX KOMITETEHIIHMN:

Tabmmma 3.1
Kon u HaumeHoBanue koM- | KoJ M HaMMEHOBaHWE WH/IH- Kon n HanmMeHOBaHHE pe3ybTaTa
METeHIMH KaTopa JOCTYKCHHS KOMITe- 00yYeHUs 1O TUCIUTUINHE
tenn (MAK)
YK-2. CniocobeH ormpe- YK-2.1. IIpoBoauT aHanu3 mo- | 3HATh: CIIOCOOBI IPOBEICHUS aHAIH3a
JeNSATh KPyT 3a/1a4 B CTaBJICHHOW 1eJIH U (JOPMYJIH- | IMOCTABIEHHOU IeNU U (POPMYIUPOBKH
paMKax MOCTABJICHHOM PYeT COBOKYITHOCTH B3aUMO- COBOKYITHOCTH B3aUMOCBSI3aHHBIX 3a-
L(eJM U BBIGHpATh OfTH- | CBA3AHHBIX 33721, KOTOpbIe Jla4, KOTOpbIe HEOOXOIUMO PEIINUTh
MATBHEIE CIIOCOORI X HE00XO0IUMO PEUTUTh IS e U1 ee mocTmkenus. (31)
pCINCHNS, HCXOMA H3 JIOCTHKEHUSL. YMveTL: IIPOBO/IUTH aHAJIN3 TTOCTABJICH-
NCHCTBYIONTIX MPABo- HOW 11e/1M U (POPMYJIUPYET COBOKYII-
HOCTb B3aMMOCBSI3aHHBIX 3a/1a4, KOTO-
BBIX HOPM, HMCIOTINX 5 pbIe HEOOXOMMO PEIINUTH IS €€ J0-
peCYpCOB 1 OrpaHn4e- crmxenus (Y1)
HUH BrageTs: criocobamu poBeeHUs aHa-
JIM3a MTOCTaBJICHHOH 1enu U GopMyJu-
POBKHU COBOKYITHOCTH B3aMMOCBSI3aH-
HBIX 33]1a4, KOTOpbIe HE0OXOIUMO pe-
ITUTE I ee gocTrxkeHus (B1)




VYK-2.2. BeiOupaet onrtu-
MaJIbHbIN CIIOCOO peleHus
3a/1a4, UCXO/Isl U3 UMEIO-
LIUXCS PECYPCOB U OIPaHU-
YEHUH.

3HaTh: ONTUMAIIBHBIN CIIOCO0 peIIeHHs
3a/1a4, UCXO/IS M3 UMEIOIIUXCSI Pecyp-
coB U orpanuyenuii (32)

YMeTh: BRIOMPATh ONTUMAIIBHBIN CIIO-
co0 pelneHus 3a7a4, UCXOJIS U3 UMEIO-
IIFXCSL PECypCcoB 1 orpanndeHui. (Y?2)

Brnagers: HaBbIKamMu BEIOOpA OTITH-
MaJIbHBIN CIIOCO0 pENICHUs 3a1a4, UC-
XOJIS1 U3 UMEIOIIUXCS PECYPCOB U Orpa-
HrdaeHuit (B2)

OIIK-1. Ciocoben npu-
MEHSTh €CTECTBEHHOHA-
YUYHBIC U OOIIEHHKEHEP-
HbIC 3HAHMSI, METOJIbI Ma-
TEMaTHYECKOT0 aHaIN3a
Y MOJICITHPOBAHHUS B TIPO-
(beccuoHanbHOM Jies-
TEITHHOCTH

OIIK-1.1. ITpumenser oc-
HOBHBIE 3aKOHBI JUCITUIUIMH
WHXEHEPHO-MEXaHNYECKOT0
MOYJIst

3HaTh: OCHOBHEIC 3aKOHBI JHUCHUILTHH

HHKCHCPHO-MCXAHNYCCKOT'O MOYJIA
(33)

YMeTh: IPUMEHSTh OCHOBHBIC 3aKOHBI
JUCHHUILIMH WHXXCHCPHO-MEXaHN1YC-
ckoro Moyt (Y3)

BrageTs: METOIUKOW IPUMEHEHUS OC-
HOBHBIX 3aKOHOB JIUCIIUIUINH MHXKe-
HepHO-MexaHudeckoro Mmoayis (B3)

OIIK-1.2. Ucnonw3yer oc-
HOBHBIE 3aKOHbI €CTECTBEH-
HOHAYYHBIX JTUCIUILINH,
IpaBUjia HOCTPOEHUS TEX-
HHUYECKHUX CXEM U YepTekKEn

3HaTh: CIIOCOOBI HCIIOIF30BAHUS OC-
HOBHBIX 3aKOHOB €CTECTBEHHOHAYY-
HBIX TUCIUIUINH, IPaBUjIa MOCTPOCHUS
TEXHUYECKUX CXeM U uepTexeil (34)

YMeTh: UCTIONIE30BaTh OCHOBHBIC 3a-
KOHBI €CTECTBEHHOHAYYHBIX JTUCIIU-
IIJIWH, IIpaBuJia MOCTPOCHUA TCXHUYC-
CKHX cXxeM u yepTexel (Y4)

BrnaneTs: mpueMaMy UCTIONL30BAHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYY-
HBIX JIUCIUIUINH, TIPaBUIIa IOCTPOSHUS
TEXHUUYECKUX CXeM U uepTexeil (B4)

OIIK-1.3. Onepupyer oc-
HOBHBIMHM METOJaMHU TeX-
HUKO-’KOHOMHUYECKOT0 aHa-
7133, HaBbIKaMU COCTaBJIe-
HUs pabouuX MPOEKTOB B
COCTaBE TBOPUYECKOU KO-
MaH 16l

3HaTh: cr1ocoObl BEIOOpA METO/1a MITH
METOAMKH TEXHHKO-YKOHOMHUYECKOTO
aHayM3a, HaBBIKAMHU COCTaBJICHUS pa-
OOYMX MPOEKTOB B COCTABE TBOpYE-
cKoi koMmaHgsl (35)

YMeTb: onepupoBaTh OCHOBHBIMHU Me-
TOJIAMHU TEXHHKO-IKOHOMHYECKOTO
aHaJM3a, HaBBIKAMU COCTaBIICHUS pa-
004nX MPOEKTOB B COCTABE TBOpUE-
ckoit komauzsl (Y5)

Bnazners: HaBBIKaMM COCTaBJIEHHS pa-
004nX MPOEKTOB B COCTaBE TBOpUE-
ckoit komaugs! (BS)

OIIK-1.4. ITonumaer npuH-
LUMTHAJILHBIE OCOOEHHOCTH
MO/ICIMPOBAHUS MaTeMaTH-
YEeCKHX, (PU3MUECKUX U XH-
MUYECKHUX MTPOLIECCOB,
MpeHa3HauYeHHbIe 1JI KOH-
KPETHBIX TEXHOJIOTMYECKHX
MIPOLIECCOB

3HaTh: IPUHIMIHAIEHEIE 0OCOOCHHOCTH
MOJICITMPOBAHMS MaTeMaTHIECKUX, (PU-
3MYECKUX U XMMUYECKUX MPOIIECCOB,
MpeIHa3HAYCHHbIC IS KOHKPETHBIX
TEXHOJIOTHUYECKUX IPOoIeccoB (36)

YMeTh: MOACTHPOBATHL MaTEMATHYC-
ckue, (PU3NIecKue MpoIEeCCHI, MpeIHa-
3HAYCHHBIC JJI1 KOHKPETHBIX TCXHOJIO-
TUYeCcKuX rnpoiueccos (Y6)




Brnagets: mpueMaMu MOJCTUPOBAHUS
MaTeMaTHYECKUX, (PU3NIECKUX TPO-
[IECCOB, IPETHA3HAUCHHEIC JIJIST KOH-
KPETHBIX TEXHOJIOTUYECKUX MPOIIECCOB
(B6)

OIIK-1.5. YuactByer, co
3HaHUEM Jielia, B paboTax
110 COBEPIIEHCTBOBAHUIO
MIPOU3BOJICTBEHHBIX TIPO-
LIECCOB C UCIOJIB30BAHUEM
IKCIEPUMEHTAIbHBIX JaH-
HBIX U PE3YILTaTOB MOJIE-
JTUPOBAHUS

3HaTh: IPUHIMITE pabOTHI IO COBEP-
IICHCTBOBAHUIO TIPOM3BOJICTBCHHBIX
MPOIIECCOB C MCIOIB30BAHUEM DKCIIC-
PUMEHTAITLHBIX JaHHBIX U PE3yIbTATOB
MozenupoBanus (37)

YMeTh: y4acTBOBaTh, CO 3HAHUEM
Jiena, B paboTax 1Mo COBEpIICHCTBOBA-
HUIO MPOU3BOJICTBEHHBIX MPOIIECCOB C
UCTIOJIb30BaHUEM 3KCIIEPUMEHTATBHBIX
JIAHHBIX U PE3YJIbTaTOB MOJICIIUPOBA-
Hus (Y7)

Brnagers: mpuemamu ygactus, co 3Ha-
HUEM Jiefia, B paboTax 1Mo COBEpILEH-
CTBOBAHUIO MPOU3BOJICTBEHHBIX MIPO-
IIECCOB C UCTIOIH30BAHUEM DKCIIEPH-
MEHTAIIbHBIX TaHHBIX U PE3yIbTaTOB
MozenupoBanus (B7)

OIIK-1.6. [Tpumensier
HaBBIKH JIEJIOBOTO B3aMMO-
JIEHCTBHSI C CEPBUCHOM
ci1y>k00i1 1 OIlEeHMBATh UX
PEKOMEHJIAlUK C YIETOM
AKCIEPUMEHTAILHOM pa-
00ThI TEXHOJIOTUYECKOTO
oTiea IPeaNpUsATUs

3HaTh: crtocOOBI MPUMEHEHUS HABBIKOB
JIETIOBOTO B3aNMOJEHCTBUS C CEPBHUC-
HOU cIy»00i U OLIEHUBATh UX PEKO-
MEHJIAIMH C YIE€TOM IKCIIEPUMEHTANb-
HOHM pabOTHI TEXHOJIOTHYECKOTO OT/IENA
npeanpusitus (38)

YMeTh: NPUMEHATh HABBIKH JIEJI0BOIO
B3aUMOJICUCTBHSI C CEPBUCHOM CITyXK-
0011 1 OLIEeHNBATH UX PEKOMEHIALINH C
YUETOM KCIIEPUMEHTANBHON pabOThI
TEXHOJIOTMYECKOI0 OT/ENIA IPEITpUs-
tust (Y8)

Brianers: HaBBIKaMH JI€I0OBOTO B3aHMMO-
JIEHCTBHS C CEPBUCHOM CITyk00i1 1
OIIEHUBATh UX PEKOMEHIAINH C y4e-
TOM 9KCHEPHUMEHTAILHOM pabOThI TeX-
HOJIOTHYECKOTO OTJIeJIa TPEITPUSTHS
(BS)

4. OBBEM JUCHUIIJIMHBI

OOmuii 00beM TUCHMIIINHEI COCTABIIAET 3 3aUeTHRIX equHuIbl, 108 uacos.

Tabnuna 4.1
AyIUTOpHBIE 3aHSTHS / KOHTAKTHAS Kon-
Camocros-
paborta, Jac. TPOJTb dopma 1po-
®dopma Kypc/ TeIbHAas pa- o
[IpaxTn- Jlabopa- MEXYTOYHOU
oOydeHus | ceMecTp 6ota (CP),
Jlekuun | yeckue 3a- | TOpPHBIE ac aTTecTaluH
HSATUS 3aHATHA )
3aounas 3/5 6 - 6 9 87 DK3aMeH




5. CTPYKTYPA U COAEPKAHUE JUCHUIITINHBI

5.1. CTpyKTypa AMCUMIIMHBI
3aounas popma odyuenus (3P0)
Tabmuma 5.1.1

AyIUTOpHBIC 3aHS- i
No CTpyKTypa JUCLUIUIMHEL THs, ac. CP TIICJ?)L;; Beero Kon HOHL;eZII()):H_
n/m | Homep | HaumeHoBanue A | Tp. | J1a6 qac.| oo Jac. naK 1B
pasjena paszaena
OCHOBHBIE TIOHS-
1 1 THS COITPOTHUBIIE- 1 - - - - 1 Tecr
HUSI MATEPHATIOB
Hedopmarius Otuer 1o
pacTsHKeHUs 1 ) nal. pal.
2 2 CoKaTUS 1 4 20 2 27 (J16:1)
Tect
VK-2.1
Jedopmarst um- YK-2.2
3 3 CTOTO CIBUIA. 1 - - 20 2 23 |OHK-11 T
Cwmsrue. OIIK-1.2 ect
OIIK-1.3
4 | 4  |Hedopuauns 1| - | - |20] 2 | 23 |ONK-14
KpyHCHHA. OIlK-1.5
Ortuer 1o
. OIIK-1.6
s
5 N 2 | - | 2 |271] 3 34 Tam
(J16: 2,3)
Tect
HToro: 6 - 6 87 9 108

5.2. Conep:xxanue TUCHUIIMHBI
5.2.1. Conep:xanue pa3aejioB JUCHUINIMHBI (IMIAKTHYECKUE eJUHUIIbI)

Pazgen 1. OcHOBHBbIE NMOHATHS CONMPOTHBJEHUSI MaTepuanoB. Buasl nedopmanmii
ctepxHs. [loHsaTHE O 1ePOPMUPOBAHHOM COCTOSSHUU MaTepuana. OCHOBHbIE TUIIOTE3bI U JIOMY-
meHus. Meron cedyenuil. Buyrpennue cuibl. Hanpspokenust.

Paznea 2. [lepopmanus pacrsizkeHus: U c:katus. HopmanbeHble cuibl B cedeHUH Opyca
IpU pacTsHKEHUM M ckaTuu. HanpspkeHus u nedopmanuu NMpH pacTsDKEHUH M CKAaTUU. 3aKOH
I'yka. MexaHnuyeckne CBOMCTBA MAaTEpUAJIOB MPU PACTSHDKEHUH M CKaTuU. J(marpamma pactsbke-
HUS. Y CI0BUS TPOYHOCTH U KECTKOCTH MPH pacTsbKeHUH (CxxaTtuu). CTaTH4ecKy HeolpeleIiMble
KOHCTPYKIUH.

Pa3znea 3. Jlepopmanus uucroro capura. Cmsarue. HanpskeHHOE COCTOSIHME NPU YU~
cToM czpure. PacueTrsl Ha cpe3 U cMsTHE.

Pa3nean 4. Jlepopmanus kpy4denus. [loctpoenue sntop kpyTsammx MOMEHTOB. ['eomer-
pUYECKHE XapaKTEPUCTUKHU ceueHMil. KacaTenbHble HanpspKeHUs . Y TII0BbIE IEPEMEIICHHUS. Y CITO-
BHsI IPOYHOCTHU U KECTKOCTU. Pacyer BaJIOB Ha MPOYHOCTD U KECTKOCTD IIPU KPYUYEHUU.

Paznen 5. ledpopmannsi nonepeunoro usruda. [IpaBuna mocTpoeHus dMOp U3rudaro-
X MOMEHTOB U IonepeuHsix cuil. Juddepenimanpabie 3aBUCUMOCTH NpH n3rude. Hopmans-
HBIE U KacaTeIbHbIE HANIPSHKEHUS MPH ronepedHoM u3rude. Pacuers! 6anok Ha mpoyHocTs. Onpe-
JieneHre nepemenieHnii npu uzruode. O6001IeHHbIE YpaBHEHUS TPOrMOOB U YIIIOB MTOBOPOTA Ce-
yeHuH, mpaBuio Bepemaruna. PacyeTsl 6aiok Ha )KECTKOCTh MPU U3THOE.



5.2.2. Conep:kaHue TMCHUILUIMHBI 10 BUAAM Y4eOHbIX 3aHATHI

JleKIIHOHHBbIE 3aHSATHS

Tabmuma 5.2.1

Howmep O06beMm, yac.
Ne paszaena
/n | gucuu- | OPO | 3P0
TUTHHBI

1 1 - 1

Tema nexkuun

OCHOBHbBIE MOHATHS CONPOTUBIIEHUS MarepuanoB. Me-
TOJI CEYEHUM.

Hedopmarus pactskenus u cxxatus. HopmanbsHsle
CHJIBI B CEUCHHUH Opyca IpU PACTSHKEHUH U CKATHH.
HanpsoxeHus npu pacTspkeHUM U cxaTtu. MexaHuue-
CKHE CBOICTBA MaTE€pPHAJIOB IIPH PACTSHKECHUN U CKATHU.
Jluarpamma pacTsikeHus. Y CJIOBUS IPOUYHOCTHU IPH pac-
TsOKEHUH (Cxatun). Jledopmanny npu pacTsbKeHUU U
cxaTuu. 3akoH ['yka. CtaTHuecKu HeonpeaeauMble
KOHCTPYKIIUH.

Hedopmarus uucroro casura. Cmsrue. HampsbkeHHoe
3 3 - 1 COCTOSIHUE TIPH YUCTOM cIBUTE. PacueTsl Ha cpe3 u cMsi-
THE.

Hedopmarus kpyuenus. IloctpoeHne s1mop KpyTAIIHX
MOMEHTOB. ['eomeTpuueckre XapakTepUCTUKU CEYEHUH.
4 4 - 1 Kacarenbnble HanpspkeHUs. YTIJIOBBIE IEPEMELICHUS.
VYcioBusl MPOYHOCTH U KecTKocTu. Pacyer BajoB Ha
MPOYHOCTD U JKECTKOCTH NPHU KPYUECHUH

Hedopmarus nonepeuHoro u3ruda. Ilpasuia noctpoe-
HUS SIIOP W3THOAIONINX MOMEHTOB M TIOTIEPEYHBIX CHIL
Huddepennunanbuble 3aBUCUMOCTH Npu u3ruoe. edop-
MaIust monepevyHoro m3rnda. HopmanbHbie 1 KacaTelb-
5 5 - 2 HbI€ HaIlpsDKEHUs TPU nonepeyHoM u3rude. Pacuers Oa-
JIOK Ha MPOoYHOCTh. Jledopmarus nomepeyHoro uzruda
onpezaeneHue nepemenieHuid. OOOOIICHHBIE YpaBHEHUS
MporudoB U YII0B IOBOPOTa CeYeHU, mpaBuio Bepera-
ruHa. PacyeTsl 0aJlok Ha ®KEeCTKOCTh ITPU U3rude

HTtoro: - 6
B npunoxennn A copepkuTcs yueOHOe MOCOOUe C U3T0KEHHEM KPATKOTo Kypca KN
o «ConpoTtusiiennto marepuanony» H.A.I'onoBuHoM.

IIpakTH4eckne 3aHATHA
[IpakTueckue 3aHATHS y4€OHBIM IIJITAHOM HE MPEIyCMOTPEHBI

JlaGopaTopHbie padoThI

Tabmuma 5.2.2

No Howmep pas- O6mwem, yac.
| AeTa auenm- 0PO 300 Tema mabopaTopHOil pabOTHI
TUTUHBI
1 2 - 2 WcnpiTanne MaTepranoB Ha pacTsHKEHUE
2 2 - 2 VcnplTaHne MaTepuanoB Ha CHKaTue
3 5 - 2 Omnpenenenue aedopMmariuii 6aaku npu U3rude
Hroro: - 6




B npunoxenuu b, B kauecTBe 00pasia, NpuBEACHbI METOANYECKHE YKa3aHUS 1O BBIOJ-
HEHUIO ¥ 0(DOPMIICHHIO OTUETOB K JlabopaTopHOi padore Nel.

CamocrosiTeabHast paﬁoTa CTyJA€HTa

Tab6muma 5.2.3

Howmep OO0mneM, yac.

pasnena
JIUCLIH-
TUTUHBI

0100]0)

300

Tema

Bug CP

OCHOBHBIE TOHATHUS CONPOTUBIICHUS
MarepualioB. MeTo1 ceUeHU .

N3yuenue TeopeTuye-
CKOr'0 MaTepuaa 1o
pasgeny

10

Jedopmarus pacTsoKeHHS U CKa-
Tusi. HopMaJsibHbIE CHITBI B CCUCHUH
Opyca npu pacTsSKEHUU U CKATHH.
HanpsiokeHus npu pacTsDKEHUH U
COKaTHH.

10

MexaHn4eckue CBOMCTBA MaTepra-
JIOB MPU PACTSHKEHUU U CKATHH.
Jwnarpamma pactskeHust. Y Cl10BuUs
MIPOYHOCTH NPH PACTSHKEHUU (CxKa-
THH).

10

Jledopmanuu npu pacTsyKEHUU U
cxaruu. 3akoH I'yka. Cratudecku
HEOIpeIeIMMble KOHCTPYKLIHH.

N3yuenue Teopernye-
CKOT0 MaTepuaja 1o
pazzeny.

[Toaroroska u ohopm-
nenue oruera no JIP
Nel; Ne2

10

Hedopmarus yncroro casura. Cmsi-
tre. HanpspbkeHHOe COCTOsIHHE TpH
yucTOM capure. Pacuersl Ha cpe3 u
CMSATHE.

10

Hedopmarus kpyuenus. IToctpoe-
HUE DMI0p KPYTAUIMX MOMEHTOB.
I'eomeTpuyeckue XapaKTEpUCTUKU
ceyeHuil. KacarenpHble Hampsbke-
HUs. YTIIOBBIE IEpEMEILEHUS. Y CII0-
BHsI TIPOYHOCTH M KeCTKOCTH. Pac-
4YeT BAJIOB HA IPOYHOCTb M JKECT-
KOCTb IpU KPyYEHUH

N3yuenue TeopeTuye-
CKOT0 MaTepuaa 1o
paszeiny.

10

Hedopmarust monepeyHoro u3ruoda.
[TpaBuiia MOCTPOCHMS MMIOP U3THOA-
IOUX MOMEHTOB H TIONIEPEUHBIX
cun. JluddepeHnnanbHbie 3aBHCH-
MOCTH MPH U3THOE.

10

Jedopmarus mornepeuHoro u3ruoda.
HopmanbHble 1 KacaTebHbIe
HANPSDKEHUS TIPU TTOTIEPEYHOM U3-
rube. Pacuersl 0anok Ha mpod-
HOCTb.

10

Hedopmariust momepedHoro u3ruda
omnpenenenue nepemenieHnid. 0600-
IIEHHbBIC yPaBHEHUS ITPOTUOOB U yT-
JIOB IIOBOPOTA CEYECHUM, IPABUIIO

Nsyuenue TeopeTuue-
CKOr'0 MaTepuala mno
pasmeny.

[MoaroroBka u opopM-
JieHne otyera 1o JIP
Ne3.
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Bepemaruna. Pacuers! 6aok Ha
KECTKOCTb MPH U3rude

Hroro: 87

HpeHOI[aBaHI/IC JUCHUIIIMHEBI BEACTCA C IPUMCHCHHUEM CICAYIOIIUX BUI0B O6paSOBaTeJ'II)-

HBIX TEXHOJIOTUIA:

BU3yanu3aius ydyeOHoro marepuana B PowerPoint B auanoroBom pexxume (JIEKIIMOH-
HBIC 3aHATHUS);

paboTa B MaJIbIX IpyIax (JJabopaTopHbIC 3aHATHA);

pa300p NPaKTUYECKUX CUTYyaIUi (JJa00paTOPHBIC 3aHATHA).

6. TEMATHUKA KYPCOBBIX PABOT/ITPOEKTOB

KypcoBblie paboThl/IpOeKThl YIEOHBIM IJIAHOM HE MPEIYCMOTPEHBI.

7. PACYHETHO-TPA®UYECKHUE PABOTbI

PacuerHo-Tpaduueckue paboThl CTyIEHTOB 3a09HOM (HhOpMBI 00yUeHHS YIeOHBIM TJIAHOM
HE MPelyCMOTPEHBI.

8. O EHKA PE3YJIbTATOB OCBOEHUS JNCHUIIJINHBI

8.1. Kputepuu olieHHMBaHUs CTEIICHU MOJHOTHI M KA4eCTBAa OCBOCHHSI KOMIIETCHIIUN B CO-
OTBETCTBHH C TUTAHUPYEMBIMH PE3yJIbTaTaMU 00yUEHUS TIPUBEICHBI B MPWIIOKCHHUH [ .

8.2. PeliTuHroBas cucremMa OlCHUBAHHS CTEIICHH TOJTHOTHI U KaueCTBa OCBOCHUSI KOMIIE-
TEHLIMHA 00y4YaIOIUMHKCS OYHOM, OUHO-3a04HOM (hOpMBI 00YUEHUS TIpeicTaBiIeHa B Tabaule 8.1.

Tabmuma 8.1

No

Bungsr MepOHpI/ISITI/Iﬁ B paMKaX TCKYIICTO KOHTPOJIA Koauuecrso 6a110B

Brimonnenue nabopatopHoit pabots! Nel u 3ammra otueta | 0 — 10

Brimonaenue nabopatopaoit pabots! Ne2 u 3ammra otdera | 0 — 10

Brimonnenue nabopatopHoit pabots! Ne3 u 3amura otueta | 0 — 10

Tect mo Temam paznenos 1 - 2 0-20

Tect nmo Temam paznenos 3 - 4 0-20

Tect mo Temam pazziena 5 0-30

BCEI'O 0-100

9.1.
9.2.

YYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIAHBI

[TepeueHb peKOMEHAYEMOI JTUTEPATyPhI TIPEICTABICH B TIPUIIOKeHUH [
CoBpemeHnHble TpodeccHOHaNbHBIE 0a3bl JaHHBIX M HH()OPMALMOHHBIE CIIPABOYHBIC
CHCTEMBI:

CooOctennas nomHotekcToBas 6a3za (I161) BUK TV http://elib.tyuiu.ru/
Hayuno-texandeckas oudianoreka ®I'6OY BITO YTHTY http://bibl.rusoil.net
Hayuno-texuunueckas 6ubianorexa @I'bOY BIIO «YXTUHCKHI rocy1apCTBEHHBIN TeX-
Huueckuil yauepcutet» http://lib.ugtu.net/books

baza nanubix Koncynerant «OnekrponHas Onbianoreka Texunueckoro BY3a»
DnektpoHHO-0MOMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru/

00O «M3narensctBo JIAHD» http://e.lanbook.com

000 «DIIeKTPOHHOE U3ATEITHCTBO FOPAMT» www.biblio-online.ru»
DekTpoHHO-0MOaMoTeuHas cuctema elibrary http://elibrary.ru/
DexTpoHHO-6MbOaHOTeuHas cuctema BOOK.ru https://www.book.ru

. JInieH3noHHOE ¥ CBOOOHO PACIPOCTpaHsIeMoe IPOrpaMMHOe oOecrieueHue, B T.4. OTe-

YCCTBCHHOI'O ITPOMU3BOJACTBA:


http://elib.tyuiu.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://elibrary.ru/
https://www.book.ru/

- Microsoft Windows;

- Microsoft Office Professional.

9.4. Meaunamarepuaibl

- https://www.youtube.com/watch?v=EHKGstkRm7A — MomeHT cuibt

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

HOMCH_IGHI/IH A1 IIPOBEACHNS BCEX BUJIOB pa6OTBI, npeaAYCMOTPECHHBIX y‘Ie6HHM IIJIaHOM,

YKOMILUIEKTOBaHbI HEOOXOIMMBIM 000PYJIOBAHHEM U TEXHUYECKUMU CPEJCTBAMU O0yUECHUSI.
Taomuua 10.1

Neo | Ilepeuenb obopymoBa- [lepeueHb TEXHUYECKUX CPENICTB O0YyUEHHUS, HEOOXOJUMBIX
/T | HUSL, HEOOXOAMMOTO IS | JIJISl OCBOSHUS TUCHIHUIUIMHBI (IEMOHCTPAIIMOHHOE 000pYI0Ba-
OCBOEGHUS TUCIUTIIIMHBI HUE)
KoMIuIeKT MyInbTUMEAUIHOTO O00OpYyJOBaHUS: IPOCKTOP,
1 - 9KpaH, KOMIBIOTEP, aKycTUYecKas cucreMa. JlokanbHas u Kop-
MOPATUBHAS CETh.

11. METOAUYECKHUE YKA3AHMUS 11O OPTAHU3ALIUA
CAMOCTOSTEJBbHOMN PABOTHI

11.1. MeToauueckue yKazaHus 110 MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSIM.

Baxnoit (hopmMoii caMOCTOATENBHOM pabOTHI CTYACHTA SBJSIETCS CUCTEMaTHYECKasi U TUIaHO-
MepHas IOJIr0TOBKa K JJabopaTopHOMY 3aHATHIO. [locie TeKuuu CTyIeHT J0JIKEeH TO3HAKOMUThCS
C TUTaHOM JTAOOPATOPHBIX X 3aHATUI M CIIHCKOM 0053aTEIBHONM U JTOTIOJIHUTENIFHON JIUTEPATYpPHI,
KOTOPYIO HEOOXOAMMO NMPOYUTATh, U3YYUTh U 3aKOHCHEKTHpOBaTh. Pa3bsicHeHHEe 1O BoIpocam
HOBOH TEMBI CTYJICHTHI OJIYYalOT y MPENOAaBaTeNsi B KOHIIE MPEIBIIYIIEro JJa00paTOpHOTo 3aHs-
THS.

[TonroroBka Kk 1a6OpaTOPHOMY 3aHATHIO TPEOYyeT, MPEXkKIE BCETO, YTEHHS] PEKOMEHAYEMBIX
UCTOYHHUKOB U MOHOTrpadruecKkux padoT. BaxkHbIM 3TaroM B caMOCTOSITENILHON paboTe CTyIeHTa
ABJIIETCSl IOBTOPEHHME MaTepHalia 0 KOHCIEKTY JieKiuK. OJJHa U3 TJIaBHBIX COCTABIISIOLINX BHE-
ayJMTOPHOM MOATOTOBKH — paboTa ¢ kKHUroi. OHa npemnoaraeT: BHUMaTelIbHOE POYTEHUE, KPU-
TUYECKOE OCMBICIIEHUE COJepKaHUsl, 000OCHOBaHNWE COOCTBEHHOW MO3MIIMU MO JUCKYCCHOHHBIM
MOMEHTaM, MOCTAaHOBKH MHTEPECYIOLINX BOIMPOCOB, KOTOPbIE MOTYT CTaTh MPEAMETOM 00CykKae-
HUS Ha JJaOOpaTOPHOM 3aHSATHH.

B Hauane nabopaTopHOro 3aHATHS JOJDKEH MPUCYTCTBOBATH OPraHM3ALMOHHBIA MOMEHT U
BCTyNUTEIbHAsS YacThb. [IpenoaaBarens NpoOM3HOCUT KPaTKyl0 BCTYIUTENbHYIO peub, I popmy-
JHUPYIOTCS OCHOBHBIE BOIPOCHI M TPOOIEMBI, CIIOCOOBI X PEIIEHUs B IpoLecce PadoThI.

B KOHIIE Ka)X10M TEMBI MOABOAATCS UTOTH, IPEUIArat0TCsl TEMBI JOKJIAJI0B, BBIHOCATCS BO-
IIPOCHI ISl CAMOIIOATOTOBKH.

JlaGopatopHble 3aHATHS SBIAIOTCS OJHON U3 BakHEHIINX (opM OOyueHUsl CTYAEHTOB: OHU
MO3BOJISIIOT CTYACHTaM 3aKpEelHTh, YIIyOUTh M KOHKPETU3UPOBATh 3HAHUS MO KypCy anreOpbl U
TEOPUH YHUCEII, TOATOTOBUTHCS K HAYYHO-HCCIIEA0BATEIbCKOM AesiTenbHOCTU. B mportiecce paboTsl
Ha J7a00paTOPHBIX 3aHATHIX 00YJaIOLIHICS JOIKEH COBEPIIEHCTBOBATh YMEHHS U HABBIKU CaMO-
CTOATEIBHOTO aHaJIN3a UCTOYHUKOB M HAyYHOM JUTEPaTyphl, YTO HEOOXOAMMO JI HAy4YHO-HC-
CJIEZIOBATENILCKOM paboTHhI.

YcBoeHHBIN MaTepral HEOOX0AUMO HAYUUThCS IPUMEHSTH IPU PELICHUH MPAKTUYECKUX 3a-
Jad.

VYcnenrHomy OCyIecTBICHUIO BHEAYTUTOPHOU CaMOCTOSTEIbHON PabOThI CITOCOOCTBYIOT Te-
ctupoBanus. OHU 00€CIeYMBAIOT HEMOCPEACTBEHHYIO CBSI3b MEX/y CTYACHTOM M IpernojiaBaTe-
jeM (110 HUM MpenoiaBaTeNb CyAUT O TPYIHOCTAX, BOZHUKAIOLIUX Y CTYAICHTOB B X0JI¢ y4eOHOTO
npoliecca, 0 CTEIeHH YCBOCHMS MpeaMeTa, O TOMOIIH, KaKylo HaJo yKa3aTb, YTOObI YCTPaHUTh
npoOesbl B 3HAHUAX ); OHU UCIIONIB3YIOTCS I OCYILECTBIEHUS KOHTPOIBHBIX (DYHKIIUH.

11.2. Meroanyeckue yKa3zaHHs [0 OpPraHU3aLUU CaMOCTOSITEIbHON paboTHI.

10



CamocrosTenbHas padoTa sIBISETCS OJHOM M3 BXHEUIIMX (OPM M3ydeHHs OO0 TUCIH-
rirHbL. OHa MO3BOJISET CUCTEMATHU3UPOBATh U YTIIYOUTh TEOPETUYECKUE 3HAHMUS, 3aKPEIIUTh yMe-
HUSl ¥ HaBBIKH, CIIOCOOCTBYET PAa3BUTHUIO YMEHUH MOJIB30BATHCS HAYYHOH M y4eOHO-METOAMYE-
ckoil nmuteparypoil. [lo3HaBarenbHast eSTEIBHOCTh B MPOLIECCE CAMOCTOSTENIbHON paboThl Tpe-
OyeT OT CTyJeHTa BBICOKOTO YPOBHS aKTUBHOCTH U CAMOOPTaHU30BaHHOCTH.

B yuebHOM mpoliecce BBIAEISIOT /IBa BUJA CAMOCTOSATEIbHONU pabOThI: ayAUTOpHAs U BHEa-
YIUTOPHASL.

AynuropHas caMoCTOsITeIbHAst paboTa MO JUCIUILIMHE BIMOIHICTCS Ha YUeOHBIX 3aHATUAX
M0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIABATENS 10 €r0 33JaHUIO.

BueaynuropHas camocTosiTesibHas paboTa CTyIEHTOB MPEACTABISAET COOOH JTOrHUeCcKOe Mpo-
JOJDKEHUE ayJUTOPHBIX 3aHATUH. 3aTpaThl BpEMEHH Ha BBIIOJHEHHE 3TOW pabOTHl periaaMeHTH-
PYIOTCSl pabounM y4eOHBIM IIJIaHOM. PexxuM paboThl BRIOMpAET caM OO0yYarOIIHMICS B 3aBUCUMO-
CTH OT CBOHMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBHUH.

CamocTtosTenbHas paboTa MOXKET OCYLIECTBIATHCS MHAUBUIYATLHO WM TPYIIIaMU CTY/ICH-
TOB B 3aBUCHUMOCTH OT II€JIH, 00beMa, KOHKPETHOW TEMaTHKH CAMOCTOSITEIIbHON PabOThI, YpPOBHS
CJIO)HOCTH, YPOBHSI YMEHHH CTYJIEHTOB.

CamocTosTenbHas paboTa BKIIOYAET B ce0s1 paboTy C KOHCIIEKTOM JIEKIMM, U3y4eHHE U KOH-
CIEKTUPOBAHUE PEKOMEHIYEMOM INTEPATYPHI, HOArOTOBKA MYJIbTUMEIHA-COOOIECHU I/ AOKIIAA0B,
MOJTOTOBKA pedepaTa, TECTUPOBAHHE, PEIICHHUE 3a/1a4 U YIIPaKHEHHH 110 00pasily, perieHue Ba-
pPHATHBHBIX 3a]1a4, BBIIIOJIHEHUE YePTEKeH, cxeM, pacueToB (rpaduueckux paboT), pelieHue cu-
TYalMOHHBIX (TIPo(eCcCHOHANBHBIX ) 33/1a4, TOATOTOBKA K JISIOBBIM UTPaM, MPOSKTUPOBAHHUE U MO-
JEIMPOBAHKE PA3HBIX BUJOB M KOMIIOHEHTOB MPO(ECCHOHATBHON AeSITeNbHOCTH, HAyYHO-HUCCIIe-
JIOBATEIBCKYIO paboTy U Jp.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOM CaMOCTOSATEIbHONW PabOThl CTYJEHTOB MOXKET OCY-
IIECTBIIATHCS B IpeiesiaXx BPEMEHH, OTBEIEHHOTO Ha 00s3aTeIbHbIE YIeOHbIE 3aHITHS MO JUCIIH-
IUITMHE ¥ BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy CTYJEHTOB MO TUCHMILIIMHE, MOXKET MPOXO-
JIUThH B MUCbMEHHOM, YCTHOM MJTM CMEIIaHHOM (opMme.

PaboTa Ha IeKIMM — 3TO CIOKHBIH MPOLECC, KOTOPBIN BKIIOYAET B c€0s TaKHe HJIEMEHTHI Kak
CIIyIIaHue, OCMBICTICHHE U, COOCTBEHHO, KOHCIIEKTHpOBaHue. [yt TOro, 9ToOBI JEKIHs BBITOI-
HUJIA CBOE HAa3HAUYEHUE, BAYKHO MOATOTOBUTHCS K HEH U €€ 3aIHCH elle 10 IPUX0/1a MpernoiaBaTens
B ay/IUTOPUIO, TOCKOJIBKY B TIEPBBIC MHUHYTHI JICKIIUH OOBSIBIISIETCS TEMa JIEKIIUH, (POPMYITHPYETCS
ee OCHOBHas 11eNb. be3 3Toro nanbHelee BOCIPUITHE JIEKIIUU CTAHOBUTCS CIOXXHBIM. BaxkHO
HAYYHUTHCS CITYIIATh MPETOAaBaTelsl BO BpeMs JIEKIIUHU. 31eCh HE CIIeIyeT MyTaTh TaKHe MOHATHUS
KaK CIbIIIaTh U ciaymark. CiyliaHue JeKIUH COCTOUT U3 HECKOJIBKUX 3TaloB, HAUMHAs OT CIIbI-
HIaHUS ¥ 3aKaHYMBas OI[CHKON CKa3aHHOTO.

YroOsl poriecc caymanus crai 6osnee 3pPeKTUBHBIM, HY)KHO pa3essaTh KadyecTBO OOIIEHUs
C JIEKTOPOM, HAYYHUTHCS TOICPKUBATh HEMPEPHIBHOE BHUMaHME K BICTymatoniemy. s ontu-
MU3aI1H [Tpoliecca CIyIIaHus CIeayeT:

1. HAYYHUTHCS BBIICISATH OCHOBHBIE MTOJIOKEHUS. Heb3s1 IOHATH M 3aIIOMHHTH BCE, YTO TOBO-
PHT BBICTYNAOLINH, OTHAKO MOXKHO BBIJIEIUTH OCHOBHBIE MOMEHTHI. J[J151 3TOro HeoOX0AMMO 00-
pamarh BHUMaHWE Ha BBOJHBIE CIIOBA, CIOBOCOYETaHUS, (pas3bl, KOTOPbIE HCIIOIB3YIOTCS, KaK
IPaBUJIO, JUIS IIEPeX0/ia K HOBBIM IOJIOXKEHUSIM, BBIBOJIAM U 0000ILEHUIM;

2. BO BpeMs JIEKLIUU OCYIIECTBIATh MOITAHBIN aHaIu3 U 0000111eHue, ycblmanHoro. Heo6-
XOJIMMO OCTOSIHHO aHAJIM3UPOBATh U 00001IATh MTOJI0KEHHSI, pACKPbIBAEMBbIE B PEYH TOBOPSIIETO.
Crapasch TpeACcTaBUTh MaTepuai 0000IIEHHO, MBIl TOTOBUM HAJSKHYIO 0a3zy JJisi SKOHOMHOM,
CBEpHYTOM ero 3anucu. Jlenarp 3TO JIydle BCEero 1o 3Tamnam, OpUEHTUPYSICh HA MOMEHT JIOTHYe-
CKOT0 3aBEpIIIEHUS OJHOTO Bompoca (TIOABOIIpOca, Te3Uca U T.1I.) U Mepexo/ia K IPyromy;

3. TOTOBHOCTH CITyIIAaTh BHICTYIIJICHHE JIEKTOPA JI0 KOHIIA.

Crnynranue siBISICTCS JIMIIh OJTHUM U3 3JIEMEHTOB XOPOIIIEr0 YCBOSHUS JIEKIIHOHHOTO MaTepH-
ana.

[ToTox mHpOpMaIUU, KOTOPBIA COOOIIAETCS BO BPEMs JIEKIIMH HEOOX0AMMO (PUKCHPOBATH,
3aMMChIBATh — HAYYUTHCS BECTU KOHCIIEKT JICKIIUH, T7Ie OPMYIHUPOBATHCH ObI HanOoJIee BaXKHbIC
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MOMEHTBI, OCHOBHBIE ITOJI0’KEHHUs, U3J1aracMble JIEKTOPOM. JlJis BEIeHUsI KOHCIIEKTA JICKLIUU ClIe-
ZyeT UCIIONIb30BaTh TETpaab. BeleHne KOHCIIEKTa Ha JINCTOYKAX HE PEKOMEHAYETCs, TOCKOJIBKY
OHHU HE TaK yIoOHBI B MCIIOJIb30BAaHUH M 4acTo TepstoTcs. Ilpu opopmieH KOHCIIEKTa JIEKIIUU
HE00XO0IMMO OCTABJIATH 10JIS, I/1€ CTYJIEHT MOKET 3allucaTh CBOM COOCTBEHHbBIE MBICIIH, BOSHUKA-
IOLME NIapAJIJIENbHO C MBICISIMM, BBICKA3aHHBIMU JIEKTOPOM, a TaKyK€ BOIIPOCHI, KOTOPBIE MOTYT
BO3HUKHYTh B IIPOLIECCE CIYLIaHUs, YTOOBI MOIYYUTh HA HUX OTBETHI IIPU CAMOCTOSITENIbHON MPO-
paboTke Marepuana JIEKIUHU, [P HU3YYEHUM PEKOMEHJIOBAHHOW JMTEpaTypbl WM HEMOCPE-
CTBEHHO Y IIPENOAABaTENs B KOHLE JICKLIHH.

CocTaBiisist KOHCIIEKT JIEKIIMH, CIEAYET OCTaBJISITh 3HAYMTEIbHBIM MHTEPBA MEXIY CTPOU-
KaMHu. DTO CBA3aHO C TE€M, YTO MHOIJA BO3HHKAET HEOOXOIUMOCTh BIIUCATh B MEPBOHAYAIBHBIN
TEKCT JIEKIIMM OJHY WJIM HECKOJIBKO CTPOYEK, UMEIOIIUX IPUHIMIIMAIBHOE 3HAYECHUE U I10YEPII-
HYTBIX U3 IPYIMX UCTOUYHUKOB. PaccTossHuEe MeX Ly CTPOKaMH HEOOXOUMO TaKXKe ISl TOAYEPKHU-
BaHUS CJIOB WJIM IIEJIBIX TPYII CJIOB (TaKOe MOJYEPKUBAHHE BBI3BIBACTCS HEOOXOIUMOCTBIO MIPHU-
BJI€Yb BHUMAaHHE K JJAHHOMY MECTY B TEKCTE IPU MOBTOPHOM 4TeHUH). OOBIYHO MMOAYEPKUBAIOT
OIPENIETICHUS, BBIBOJIBI.

I'J1aBHBIM OTJIMYMEM KOHCIIEKTA JIEKLIMK OT TEKCTa SBJISAETCS CBEpThIBaHUE TeKkcTa. [Ipu Bene-
HUW KOHCIEKTA YAAJISAIOTCA OTJAEIbHBIE CIIOBA WIM YaCTH TEKCTA, KOTOPBIE HE BBIPAKAIOT 3HAUU-
MYI0 HH(OPMALIUIO, @ pa3BEPHYTbIE 000POTHI PEUH 3aMEHSIOT 00sIee TAKOHUYHBIMH HIIH 5K€ CUHO-
HUMUYHBIMU cJI0BOcOUeTaHUSAMU. OcOOEHHO BayKHBIE MOMEHTHI JIEKI[UH, HA KOTOPBIE CIIEyeT 00-
paTtuTh 0co00€ BHUMAaHUE JEKTOP, KaK MPaBUIIO, YUTAET B 3aMEIJICHHOM TEMIIE, YTO MO3BOJISET
c/IeNaTh UX 3alKCh JOCIOBHOM. Takke BayKHO MOJIHOCTBIO 0€3 BCAKUX W3MEHEHHI BHOCUTDH B TET-
palib CXeMbl, TaOJIMLbI, YEPTEKU U T.I., €CIM OHU IpeIoaaraTcs B JeKuuu. /s Toro, 4ro0sl
COBMECTHTh MEXaHHUYECKYIO 3aIUCh C TIOYTH JOCIOBHBIM (PUKCHpPOBaHUEM HanboJIee BaXKHBIX MO-
JIO’)KEHUH, MO>KHO MCII0JIb30BaTh CUCTEMBI YCIOBHBIX COKpAllleHU. B niepByto ouepenp cokpamia-
I0TCS IJIMHHBIE CIIOBA U T€, YTO IIOBTOPSIOTCS B PEUU JIEKTOPA Yanie Beero. [Ipu aTom camo cokpa-
IIEHUE JIOJHKHO OBITh TI0 BO3MOXHOCTH KPaTKHM.
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[Ipunoxenue b

Metoaunyeckue ykazaHus K JadoparopHoii padore Nel
«HcnpITaHNe MATEPHAJIOB HA PACTSKEHHE)

1. BBEJEHUE

JlaHHBIE METOAMYECKHE yKa3aHHs MpeaHa3HaueHBbI ISl TOATOTOBKH U BBITOJHEHUS CTY-
JICHTOM J1ab0paTOpHOH paboTh! O TeMe «VcrbITaHus KOHCTPYKIIMOHHBIX MaTepHaoB Ha pacTs-
KEHHE U cKaThuey, pasznena «PacTspkeHue u cxatuey.

[Tocne mpoBeneHMst 1a00PaTOPHOI PabOTHI CTYCHT JOJKEH:

—  3HAThb METOJUKY IPOBEJCHUS SKCIIEPUMEHTAIBHBIX pabOT, UCCIIEIOBAaHU;
—  yMeTb paboTaTh B KOMaHe, BOCHIPUHUMATh, 0000IIaTh U aHAIU3UPOBATH HH(OPMAIHIO,

MPUMEHSTh METO/IbI €CTECTBEHHO-HAYYHBIX TUCIUILINH JUIS pEIIeHUs TPO(eCcCHOHATBHBIX

3ajad.

2. TEOPUS, OBLIHUE ITOJOKEHUSA

]_IeJ'IL pa6OTI>I - UI3YUYCHUC MCTOJUKU ITPOBCACHUA HUCIIBITAaHUHN Ha paCTAXKCHHUEC U OIIPCACIIC-
HHUS MEXaHUYCCKHUX CBOMCTB.

33,[[8.‘{1/1 - IIPOBCCTHU UCIIbITAHUS Ha PACTAKCHUC PA3JIMYHBIX MATCPHUAJIOB U OIIPCACIINUTD I10-
Ka3aTCJ/Ii MMPOYHOCTHU U IJIACTUYHOCTH.

MexaHU4YeCKMMHM Ha3bIBAIOT CBOﬁCTBa, KOTOPBIC MAaTCpual IIpPOABIIACT IIPH JEUCTBUU Ha
HCIro BHCIIHUX, MCXAaHNYCCKHUX CUJI CO CTOPOHBI APYIrUX TCI. HeﬁCTBHG CUJIBI BBI3BIBACT ne(bop-
Malliio TBEpAOIO TCJIa, U B HEM BOZHUKAIOT HAIIPSAKCHUA. HaprI)KCHI/IC SABJIACTCA y,HeHBHOﬁ BCJIN-

YUHOM U ONpeAeIIeTCs] KaK OTHOIICHUE CHJIBI, IEUCTBYIONIEH HA TEJIO0, K IUIOMIAAN €T0 CCUCHHUS:

P
o = Z (21)

I/ie 0 — HampshKeHue; P — cuna; A — miomazs nonepeyHoro ceueHus (puc. 2.1).

Hanpsoxenne B cucreme CHY Beipaxkaercs 8 H/m? wm MH/M2, T.e. MITa. Ha mpakTike MOKeT OBITh
HCIIONB30BaHa pa3MepHOcTh kre/MM2, (1 kre/mMmm? = 9,81 MITa). B o61uiem ciydae cuna He TIepIeH-
JTUKYJISpHA IUIOIIAIKe, HA KOTOPYIO OHa AeicTByeT. Toraa ee, kak u J1t000i BEKTOp, MOKHO pa3-
JIOKUTH Ha JIBE COCTABISIONINE: HOPMAIBHYIO (MEPHIEHAUKYISPHYIO K TUIOMIAAKE), CO3TAI0NIYI0
HOpMaJIbHOE HampsikeHue (2.2) U KacaTeabHYI0, IEUCTBYIONIYIO B INTOCKOCTH TUIOIIAKH U BBI3BI-
BaIOIIYIO KacaTenbHOe HampsbkeHue (2.3).

P

A

Puc 2.1 Cxema HarpyxeHus
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P Sm& </ PxCosa.

P

Puc. 2.2. CxemMa COCTaBILIONINX CUI

B Mexannyeckux UCIBITAaHUSX OMPENESIOT UMEHHO 3TH HanpshKkeHus. VX jxe HCrob3yoT
IIPY OTIPENIEICHUH YCHIINH, HEOOXOAMMBIX JJIsi 00paOOTKM METaIOB JABJICHUEM H IIPH pacyeTax
JeTaliell Ha MPOYHOCTh. DTO CBS3aHO C TEM, YTO OJHU MPOIIECCH MpU AePOPMUPOBAHUU U pa3py-
IICHUH OTIPEICISIOTCS KacaTeIbHBIMH HANPSHKEHUSIME (TU1acTudeckast aedopmarius, paspynieHue
MyTeM Cpe3a), a IPyrue - HOpMaJbHBIMU (pa3pylIeHHUE OTPHIBOM).

HopmasbHble HanpspKEHUS JeAT Ha pacTaruparoniye u cxumatomue. [log neiicteuem me-
XaHUYECKHUX CUJI TBepzoe Telno Aedopmupyercs. Jepopmaiueil B MexaHUKe Ha3bIBAETCS MPOIIECC
MU3MEHEHHS B3aMMHOTO PACIIONIOKEHHs KaKUX-TH00 ToYeK TBepaoro tena. Jedopmarus Moxer
OBITH OOpaTUMOii (YIpyroi), ucyesaromieil mocjae CHSATUS Harpy3KH, U HeoOpaTUMOH - ocTaro-
mieiics mocne cHATUs aedopmupyromero ycummmsa. Heobparumyro nedopMaliiio Ha3bIBAIOT IJ1a-
CTHYECKOH UM ocTaTouHOM. [Ipu onpeneneHHbIX yCIOBUSAX HArpy:KeHUs AeQopMaliis MOXKET 3a-
KOHYUTHCS Pa3pyIICHHEM.

[Ipouecc nedopmaruu mo AeHCTBUEM MOCTEIIEHHO BO3PACTAIOIIECH HATPY3KU CKIIAJIbIBa-
€TCs U3 TPEX MOCIEeI0BATEeIbHO HAKIIAABIBAIOMINXCS O/THA HA JAPYTYIO CTAIHN.

Cuna
A Havano maccoebix
nnacmuyeckux deghopmauut

Havano
Havano nnacmuyveckou B 7 PRSI
dechopmauuu e
OMOenbHbIX 38PHaxX
Cmadusn C
paspyweHus Koney
pPaspyweHus
A Ynpyzo-nnacmuveckue
dehopmayuu
Ynpyaue
degpopmayuu
Hegopmauus

Puc. 2.3.Cxema npouecca aedopmanmun

Jlaxke He3HAUNTENIbHOE YCHITUE BBI3BIBACT YIPYTYIO eOopMalinio, KOTopasi B YUCTOM BUJIE
Ha0JII0/1aeTCsl TOJBKO MPHU Harpy3Kax J0 ToukHu A. Yopyras nedopmanus XapakTepu3yercs npsmMo
IIPONOPLUUOHAIBHON 3aBUCHUMOCTBIO OT HArPy3KU U YIIPYTHUM U3MEHEHHSAM MEXaTOMHBIX PacCTo-
saHui. [Ipu Harpy3kax BbIle TOUKU A B OTJENIBbHBIX 3€pHAX METalJIa, OpDUEHTUPOBAHHbBIX Hanboliee
OaronpusATHO OTHOCUTEIBHO HANpaBJeHUs nedopMaluy, HaUMHAeTCs TulacThyeckas aedopma-
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uus. JlanpHellee yBelIM4eHUe Harpy3Ky BbI3bIBACT U YBEIMYCHUE YIIPYTOH, U INIACTUYECKON Jie-
dbopmarnu (yuactoxk AB). IIpu Harpy3kax Touku B Bo3pacranue ynpyroi nedopmaruu npekpa-
miaercsa. HaunHaercs npouecc pazpyieHus, KOTopblil 3aBepiaercs B Touke C.

MexaHnueckue CBOMCTBAa MaTepUaAJIOB: IPOYHOCTb, TBEPAOCTh, MJIACTUYHOCTD, BSI3KOCTb,
YIPYTOCTb ONPEAEIIAIOTCS PU PA3IUYHbBIX YCIOBUAX HAIPYKEHUS U Pa3HbIX CXEMaxX IPHUIIOKEHUS
yeunuid. HHInpoko pacnpocTpaHeHO HCHIBITAHUE MAaTEPHATIOB Ha PacTsKEHUE, 110 pe3yIbTaTaM Ko-
TOPOT0 MOYKHO OIPEJEIIUTh B YACTHOCTH [10KA3aTEIN MPOYHOCTH U IUNIACTUYHOCTH MaTepHala.

IIpo4HOCTB - 3TO CIIOCOOHOCTH MaTepHala CONPOTUBIIATHCS IIACTUYECKOH edopManun
10/ ACMCTBUEM BHELIHUX Harpy3oK.

[TnacTHUHOCTB - 3TO CIIOCOOHOCTH MaTepuasia MPOsBIATh, HE pa3pyllasch, OCTATOUYHYIO
nehopMaIuio.

VYcioBus NpUBEEHNS UCIIBITAHUM U MOPSAA0K ONpeAeIeHUs MoKa3aTene MeXaHMUeCKuX
CBOWCTB pernamentupoBansl crangaptom 'OCT 1497-84.

2.1. [Toka3aTe i NPOYHOCTH

ConpoTHBIEHHE MaJIbIM IUIACTUYECKUM JiehopMaLUsIM XapaKTEPU3YIOT IPEIeIl MPoIop-
IIUOHAJIBHOCTH, MIpeJiesl yIPYroCTH U Npeaesl TEKYUYeCTH.

2.1.1. Ilpenes npoNOPUHOHAIBHOCTH

IIpenen mponopHHOHATBHOCTH - 3TO HANPSDKEHUE, HUXKE KOTOPOro COO0AAETCs IpsMast
IPONOPLMOHANIbHAS 3aBUCHUMOCTb MEXIYy HAaIPSDKEHUEM M OTHOCUTENBHOM Ae(opMarvei:

Oy = ﬂ cosa (2.4)
A,
rae By, - Harpy3ka nmpu npejese NpornopuUuOHalbHOCTH.

2.1.2. Ilpenes ynpyroctu
[Ipenen ynpyrocTH Go,05 - 3TO YCIOBHOE HaIIPsKEHUE, IIPU KOTOPOM OcTaTOo4YHas fedopMalius co-
crasiuset 0,05% pacueTHol JyIMHBL. BBUy MaocTH BeTMYMHBI OCTATOYHOM JeOpMaLluu Ha IIpe-
JieJie YIIPYTroCTH €ro MHOTa IPUHUMAIOT PaBHBIM Mpeey NPOonopLHOHaTbHOCTH.

2.1.3. IIpenes TekydecTH GU3NIECKUH
[Tpenen TexyuecT (pU3HUECKUN - 3TO HAMMEHbILIEe HAPSLKEHUE, TPU KOTOpOM obOpasern edop-
MHUpyeTcst 0e3 yBeTMUEHUs pacTAruBarolleil Harpy3Ku:

Py
=— (2.5)
Ag
Ecnu Ha kpuBoi fedopMaliuu OTCYTCTBYET YETKO BBIpaXKEHHas IJIOIIAKa TeKyuecTH (puc. 2.6,
a), TO OIPEIEINISIOT MPeAes TEKyUYeCTH YCIOBHBIMH.

2.1.4. YcaoBHBIN npees1 TeKy4ecTH
VY c0BHBIN Ipesien TEKy4eCTH Go2 - ATO HaIpsKEHHE, IPH KOTOPOM OCTaTOYHOE YJUIMHEHHUE J10-
cturaet 0,2 % AnuHBI yyacTka o0paslia Ha ero pabodeit yacTu, yUIMHEHHEe KOTOPOro MpuHUMa-
€TCsl B pacyeT IPH ONPEIeIeHUH YKa3aHHOM XapaKTepUCTHKU:

Poz
Ao

2.1.5. ConpoTuB/IeHHE 3HAYUTEJIbHBIM IIACTHYECKUM AedopmanusimM
ConpoTuBieHNE 3HAYUTEIBHBIM IUIACTHYECKUM AedopManusaM (JUIsl TIIACTUYHBIX MaTepHajioB)
XapaKTepu3yeTcs MpeieoM MPOYHOCTH.

ITpenen npoYyHOCTH (BPEMEHHOE COMPOTUBIIEHNE) GB - 3TO YCIOBHOE HANPSKEHNE, COOTBETCTBY-
fo1ee HanOobIIel Harpy3ke Pmax, TpeaIIecTBOBABIIEH pa3phIBy oOpasia:

Py
Oy = — (2.7)

O

(2.6)

O0p2 =

2.2. IToxka3aTesu IVIACTUYHOCTH

2.2.1. OTHOCHTeIbHOE YUIHHEHHE TI0CJIe Pa3pbIBa

OTHOCHTENBHOE YIUTMHEHHE MOCIIE Pa3phiBa O - 3TO OTHOLICHHE NMPUPALICHUS PaCYeTHOM
nmuHbl oopasna (lk — lo) mocne paspymenus (puc. 2.4) k HadanbpHOM pacyetHoU JuHE lo, BeIpa-
)KEHHOE B IIPOLICHTAX:
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lk —1lo
6= T 100% (2.8)
0
JInst onipeiesieHus [UTMHBI pacyeTHOM YacTH |k mocie paspria yacti oOpasiia MIOTHO HPH-
KJIQJIBIBAIOT JAPYT K APYTY (puc. 2.4) 1 U3MEPSIOT PACCTOSTHUE MEXKAY METKaMH, KOTOPbIE OIpaHU-

YKWBAJIM HAYAJIBHYIO pacucTa AJIUHY.

Puc. 2.4. Kpyrubiit oOpasers mocie uCibpITaHus Ha PacTsHKEHHE

2.2.2. OTHOCHUTE/IBbHOE Cy/KEHHE

OTHOCHTENBHOE CY>)KEHUE I/ - TO OTHOILIEHUE a0COIOTHOIO YMEHbIIEHUS 01U TIoTIe-
PEYHOr0 ceueHus B melike oopasna (Ao — Ak) K Ha4aJIbHOM TIJIOMIAU CEYCHHS Ao, BRIPAXKEHHOE B
IPOLIEHTAX:

Ao — Ag
P =——2100% (2.9)
4,
rne Ao 1 Ak - IIJIOLIAIU ONIEPEUHOro CeueHus 00pa3sla 10 U NOCIe UCTIBITAHNS COOTBETCTBEHHO.
2.3. IloaroToBKa K UCNBITAHUIO
Jlist poBeIeHHsI UCIIBITAHUHA PEKOMEHIyeTCsl IPUMEHATh KPYTJIble WU IIOCKHUE IPOIIop-
LIMOHAJIbHBIE 00pa3ibl (puc.2.5), y KOTOPbIX HauajbHas pacueTHas JUIMHA PONOPIHMOHAIbHA AUa-
MeTpy Oo WM KOPHIO KBaJpaTHOMY M3 ILIOIMIAAN cedeHus oOpasna Ao. [IpeamnoyTuTensHbl cooT-
HotreHust lo = 5do it KpyrIbIX U IS IUIOCKKX 00pa3IioB:

lo = 5,65\/4,

R A R ~ A
i A A
Tyl .
d, @ S o~ + <l ~| -
> b I L
v > < 4
: A 4 ‘ \ 4

a 6

Puc. 2.5. O6pasup! 1151 UCTIBITAaHUI:
a — KpyIJibli oOpaselr; 0 — MI0CcKuit oOpaserl.
L - obmast mmHa; | - paboyast mmuHa; lo - HavagpHAs pacueTHas
JuinHa; do - AuameTp obpasiia 10 UCTIBITAHUS, @ - TOJIIKHA; b - mu-
puHa; R - paguyc cKpyrieHus.
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HcnpiTanus Ha pacTshKEHUE apMaTyPHBIX CTajell MMEIOT HEKOTOphIe 0COOCHHOCTH. B ke-
71€300€TOHHBIX KOHCTPYKLMSIX CTaJlb UCIIOJIb3YETCS B COCTOSIHMM IOCTaBKU C COXPAHEHHUEM IIO-
BEPXHOCTH. MeXaHN4eCKHE CBOMCTBA LICHTPAJIbHOM YacTH U MOBEPXHOCTHBIX CIOEB MOTYT 3a-
METHO OTJIIMYaThCA. DTO OTIIMYHE MOKET ObITh BhI3BaHO JnkBanueit "C" u "P", HarapToBKO# 10-
BEPXHOCTH, Pa3IMUUEM CTPYKTYP U3-3a PA3HBIX YCIOBUH OXJIAKAEHUS I10CIIE MPOKATKHU U T.II.

B crepxusax nepuoauueckoro npoduis HanpsHKSHUs, BOZHUKAIOIINE 1101 Harpy3KOM, 110
JUIMHE PacIpeleNIoTCs TOKE HE PaBHOMEPHO, IMOATOMY apMaTyPHYIO KPYTJIyIO U IEpHOJUYe-
ckoro npoduist ctanb nuamerpom ot 3 10 80 mm o 'OCT 12004-81 He0OX0IMMO HCTIBITHIBATH
¢ HeoOpaboTaHHOH MOBEPXHOCTHIO. B 3TOM citydae ycinoBus ucnblTaHus Hanbosee MOIHO COOT-
BETCTBYIOT YCIIOBHUSM pabOTHI apMaTypHBIX CTEP)KHEH B xKee300eTOHHOM KOHCTPYKILIUH.

IIpu ucnbITaHUU CTEPKHEH MEPUOJUUECKOro IMPOQUIIS MCIOIb3YETCsl MOHATHE «HOMU-
HaJIbHBIA tuametpy». Homunanbueni nuamerp dH amst crepHEBOM apMaTypbl paBeH HOMUHAJb-
HOMY JAMaMeTpy PaBHOBEJIMKUX IO IUIOLIAAU IOMNEPEUYHOr0 CEYEHMs KPYIJIbIX CTepKHEH (puc.

2.5). Ilnomanp ceueHus B 3TOM CiIy4yae BEIYHUCIAETCS 10 popmyrie
m
Ay =— 2.10
=7 (210)

rae M - macca crepkas [Kr]; | - mmuHa crepxnst [M]; p - miotHOCTh [Kr/M°] (st cramm — 7850
Kr/Me).

Puc. 2.6. Ceuenne apMaTypHOTO CTEPKHSA NEPUOANUECKOTO TPOGIIIS

2.4. IluarpaMmma pacTsizKeHust
Bun nuarpammbl pacTsDKEHUS 3aBUCUT OT MPUPOJBI MaTepuana U OT €ro CTPYKTYpPHOTO
COCTOSTHHSL.

P A P A P A
Pu/.x """"""""" C
P l....... K
B
Pnu 1A
»
a 6 8

Puc. 2.7. Buasl auarpaMM pacTsKeHHS pa3IMYHBIX MAaTEPUAIOB
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a - JUIst OOJIBIIMHCTBA METAJUIOB B IUIACTUYHOM COCTOSIHUU C MTOCTEIICHHBIM IIEPEX0/I0M U3
YOpYroi 001acTH B TUNIACTUYECKYIO (Melb, OpOH3a, JIETHPOBAHHBIC CTAJIH );

0 - A1 HEKOTOPBIX METAJUIOB B INIACTUYHOM COCTOSIHUU CO CKaYKOOOpa3HBIM IEPEX010M
B IUIACTMYECKYIO 00J1aCTh (Mal0yIJIepOAUCTas CTajlb, HEKOTOPbIE OTOXIKEHHbIE OPOH3BI);

B - JUI XPYIKUX MaTepUaioB (4yryH, CTEKJIO, 3aKaJIEHHAsl U HEOTIIYIIEHHAs CTajlb, CUITY-
MUH).

PaccmoTpumM cTamuu pacTsHKeHUS Ha MPUMEPE MaIOyTJIepoIucToi ctaiu (puc. 2.6, 0).

BHauaze 10 Touku 4 3aBUCUMOCTb MEXAY Harpy3Koi M yAJIMHEHUEM H300paxkaeTcs mnpsi-
MOW JINHUEH, T.€. HAOII0AAaeTCs MpsiMast IPOIOPIUOHATIBHOCTh MEX/Ty YUTMHEHUEM U HAarpy3KOH.
WM HTEHCUBHOCTD BO3PACTAHUS HATPY3KH C POCTOM YAJIMHEHUS XapaKTEPU3YET KECTKOCTh MaTEPH-
ana.

OpnauHaTta TOYKH A COOTBETCTBYET HAarpy3Ke IpH Ipeene NPONOPLUUOHANBHOCTH Pry. 10
npezena MpornopLUuOHATBHOCTH B 00pa3iie BOZHUKAIOT TOJIBKO yrpyrue aedopmaruu. [Ipu nanb-
HeHeM pacTskeHUMHM oOpas3lia HauMHAeTCsl 3aMETHOE OTKJIOHEHHUE JIMHUM OT MEePBOHAYAIbHOIO
HaIpaBJIEHUs, IPUBOJIIEE B CIydae MAJIOYIJIEPOJUCTON CTaJIM K MOSBICHUIO HAa IMarpaMMme ro-
PU30HTAJIILHOTO WJIM MOYTH FOPU30HTAIBHOTO Y4acTKa. DTO 03HAYaeT, 4To o0pasel yAJUHIeTCs
0e3 3aMEeTHOro BO3pacTaHMsl pacTITrMBaKoIIed Harpy3ku. Marepuan kak Obl TEUeT, MOITOMY
Harpyska P, COOTBETCTBYIOIAs TOPU30HTAJIBHOMY Y4acTKy (Touka B) Ha3piBaeTcst Harpy3koi
IIPU NIpeesie TEKYUYECTH.

B nepuon teyenus B o6pasiie NpoUCXoAUT IIacThudecKas aedopmariusi, Bo3pacTaeT KoJu-
YeCTBO AUCIOKAIIMH U APYTHX NeeKkToB. B pe3ynpTare sToro Merai ynpounsercs. [loatromy mpu
JAJIBHEHUIIEM PACTSKEHUU Harpy3Ka BHOBb HAUMHAET YBEJIMYUBATHCS U IOCTUTAET 3HAYEHUSA Prax,
COOTBETCTBYIOILIETO OpAMHATE MAaKCUMAIbHO yJaneHHOH Touku C Ha KpuBoH pacTskeHus. [Ipu
Harpyske Pmax 1eopmanust 00pasiia JOKaIu3ylTCs, HAUMHAEeT 00pa30BbIBAaThCA IICHKa - MECTHOE
yMeHblIeHue ceueHus. Harpy3ky Pmax Ha3bIBatOT Harpy3KoM Ha Mpeaelie MPOYHOCTH, UJIH Harpy3-
KON BpeMeHHOro conporusieHus. [Ipu Harpyske, cooTBercTByromen Touke K, mporcxonut pas-
pBIB 0Opasia.

Harpy3kut Puy, Py, Pmax 1 T.I. BISIOTCS XapaKTEPUCTHUKAMH JJaHHOTO obpasua. CBoiicTBa
K€ MaTepHualla XapaKTepU3yIoT IPYTrUMH ITOKa3aTeNsIMU.

3. MATEPHUAJIbI U OBOPYJIOBAHHUE
3.1. AKTHBHBIE KJIABUIIHN
Jnist paboThl B 3TOM J1a00paTOpHOil paboTe MPUMEHSIOTCS CIeIyOINe KIaBUILN:
v W, S, A, D - 1 nepemenienus B IpoOCTPAHCTBE;
v' F2, E — aHanoru cpefiHeil KIaBUIIH MaHUITYJIATOpa (P MEPBOM HAXATHH
OepeTcsi 00bEKT, P MOCIEIYIOIIEM — CTABUTCS);

v F10 — BBIXOJI U3 IPOTPAMMBI.

[ :

J
Puc. 3.1. @\ 3aTyphl

FEEE

Puc. 3.2. ®ynkuun Ma"umynsaropa
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JleBast xnaBuma Ml (1) - mpu HaAXKaTUM U yAEP)KUBaHUU 00pabaTbiBaeTcs (MOBOPAYH-
BaeTCs, NMEPEKII0YACTCS) TOT WIIM HHOM OOBEKT.

Cpenusis knaBuia (2) - Ipy nepBoM HaXaTUH (MPOKPYTKA HE UCIIOJIb3yeTcs) Oepercst 00b-
€KT, IIPU MOCIEAYIOUIEM — CTABUTCS (IPUKPETISETCS ).

[TpaBas kiaBuma (3) - MOSIBIAETCS Kypcop—yKa3aresib (IIpyU HOBTOPHOM - HCYE3AET).

[Ipumeuanue: [Ipu nosBuBIIEMCS] KypcOpe HEBO3MOXKHO MEPEBECTH B3IJIS BBEPX U CTO-
POHBI.
3.2. Heo0xoaumMble MHHCTPYMEHTHI U MaTepPUAJIbI

Jlnst ipoBeieHrst paboThl HEOOXOAUMBI: MCTIBITATENIbHAS MAIIMHA, ITAaHT €HIIUPKYIIb, 00-
pasibl pa3TUYHBIX METATNYECKIX MAaTEPUAJIOB.

Jlnist mpoBeIeHHsI UCIIBITAHUNA MOTYT OBITh HCIIOJIb30BaHbI CIICIIUAIbHBIC HIIH YHHBEPCAIb-

HbIE UCIIbITATEIbHBIE MAIIIUHEL. P aCCMOTpUM YCTPOﬁCTBO UCIILITATEIbHON MAIIUHBI HA IIpuMeEpe
YMM-5 (Puc. 3.3, 3.4)

Puc. 3.3. UcnbiTatensHast MmammuHa YMM-5
1 — mecTo ycraHOBKH 0Opa3sia (KyJaukn); 2 — BpAIUAIOIIUNACS BUHT; 3 — PyKOSTKA [IEpEKIoye-
HU niepeaay (MCcrob3yercs 3 nmepenayn); 4 — mkaua IMHaMOMETPa; S — MecTO BbIXOJa JUHA-
MOTrpaMm

\ Rl Al

6
N T =] T olo ]

2

<l /_1
l/N,Q 1/
=\, el 2

ITI
fo[ol
.XH.

0Jo

Puc. 3.4. Cxema ucnbltarensHol Mamasl Y MM-5
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Mamuna YMM-5 umeer anekrpoMmexanndeckuid npusoj (1) moasmwxkHoOro 3axsara (2),
CKOPOCTh IIEPEMEILEHHUS] KOTOPOT0 MOXKET ObITh YCTAHOBJIEHA C IIOMOIIBIO pbluara KOpoOKH CKO-
pocTen.

C HEeMOJBWKHBIM 3aXBaTOM (3) CBsA3aH PhIYa)XKHO-MAaSTHUKOBBIN CHIIOU3MEPUTENH (4).

Bo3zpacTtanue ycuiins B BEpXHEM HENOJBUKHOM 3axBare (3) BbI3bIBAET COOTBETCTBYIOILIEE
OTKJIOHEHHE MasTHHUKA (5), MPOUCXOAUT ypaBHOBELIMBaHHWE. BennunHa ycunus nokas3blBaeTcs
CTPEJIKOI Ha KpyroBoi mikaie (6).

Puc.3.6. Kpyrosas mikana u iuarpaMMHBIN anmapat

MammHa umeer quarpaMMHbIN anmnapat (7), TO3BOJSIOUINI 3alluChIBaTh IPU UCIIBITAHUN
KpHBYIO AehopMaIiuy B KOOpAUHATAX «CHiia — Ae(opmarus».
4. TTOPAJOK BBIITOJTHEHUSA PABOTHBI
- 4.1. IlpoBeneHne MCNBITAHUMI
[Topsitox paboOTHI CIIEAYONIUH:
1. Bzare obpaserr co cTona.

Puc. 4.1. Croun ¢ obpa3uamMu

20



2. YcraHOBUTE 00pa3er] Mexay KyJlauyKaMu.

Puc. 4.3. KHONIKH 3IIEKTPOMEXaHUYECKOTO MPUBOJIA U phIYar KOPOOKH
CKopocTei

3. Brurounte YMM-5 (KHOTIKa BHU3Y «KpacHas - BKIIOUUTH, «Oeasny - BEIKIIOYUTD).

4. YcraHoBuTe nepeaayy.
5. Haxwmure knonky «BHU3». OGpa3en HauHeT pacTAruBaThCs.

L 5. -
Puc. 4.5. lllkana nuaamorpada
1 — pykosTKa ynpaBieHusl TaCCUBHOU CTPEIIKOiA;
2 — aKTUBHAs CTpeJKa (CBs3aHa ¢ 3aMEpPOM);
3 — maccuBHas CTpesKa

[Ipu pacTsruBaHuy 1IKajga MOKa3bIBAET JaHHBIE. YIPABJICHUE MACCUBHOM CTPEIKOM Mpo-
UCXOJHT OT PYKOSITKH MOCEPEIUHE MIKAIBI (Bpalas pyKosTKY, MOXKHO BpalllaTh CTPEIIKY).
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Bo Bpemst paboThI U3 TUArpaMMHOTO arapara «BhIe3KaeT» JUCT ¢ JUarpaMMOHu.
6. [TocrenenHo oOpasell B cepeilnHe CTAHOBUTCS TOHBIIE U [UTMHHEE 33 CUET PACTSIKCHUS.
B koHIIe ucnsiTanust ooOpaser pBeTcs.
2500
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Puc. 4.6. Iuarpamma nedopmupoBanust oopasua Ct3

7. 3areM HE0OXx0aUMO BBHIKIIOUATE Y MM-5 (kHomka «CTOID»), mnbo mMammHa BBIKITIO-

YUTCS caMma.
8. BrlTammre oOpa3ell U MOJOKUTE €ro Ha CTOJN JJIs 3aMepa (IBe MOJIOBUHKU 00pasiia

JoXaTcs Apyr K Apyry, oOpa3ys «uelnblii» o0pasel). 3amep OyneT Npou3BOAUTHCS IPU TOMOIIU
LITAHTEHIUPKYJISL.

ixg!ulli .hm;"ullu‘ll iiﬁz mﬁ:[:yf!.lrlhutnlumwllx o wiwe l’ﬂ o 5

Puc. 4.7. HlTanTeHIMPKYITH

9. Bo3bmuTe €O CTONA IITAaHTEHIIMPKYJIb U YKaXXUTe Ha oOpasen. OiHoi ryOKoil mTaHreH-
LUPKYJIb BCTAHET K MECTY 3aMepa Ha o0paslie, a BTOPYIO MOKHO JIBUTaTh, TEM CaMbIM IPOU3BOISA

3aMep B MecTe 0OpbIBa.
10. Canmute nuHamorpammy ¢ YMM-5 u nonoxwure ee Ha ctoin. [locne Toro, kak auHa-

MOTpaMma OKa3aiach Ha CTOJIe, UMEETCS BO3MOXKHOCTh PACTSHYTh €€ Ha BECh DKpaH (IEITYOK Ha
JTUHAMOTPaMMY PacTATHUBAET €€ Ha BECh DKpaH, TOBTOPHBIH MIETUOK YOUpaeT ee 00paTHO Ha CTOM).

11. Cnomannsiii 0Opa3el] Hy’KHO BEIKHHYTH B YPHY.

12. JTanee HyxHWM KylTadok mogauMuTte (kHomka «BBEPX») o momoskeHus, 9ToOBI TI0-
MECTHUTh HOBBII 00pa3ell.

13. IMaccuBHyt0 cTpenky (3) auHamorpada yCTaHOBUTE B HYJICBOE TIOJIOKEHHE.

MO3KHO MPOBOJIUTH TaTbHEHIIINE UCTIBITAHUS.

5. OTYET IO PABOTE

1.H3y‘-II/ITe OCHOBHBIC TCOPECTUYCCKHUEC IMOJIOKCHUA U YCIOBUA IMPOBEACHUA HUCIIbITA-

HUU Ha PacTsLKCHUE.
2.McnblTaliTe Ha pacTsHKEHHE 0Opas3lbl Pa3IMYHBIX MATEPHAIOB C 3aMUCHIO JHa-

rpaMMBbl pacTsbkeHus. Pe3ynbraTsl 3aHecuTe B IPOTOKON (Tabmumna 6.1).
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3.00paboraiiTe pe3ynbTaThl, ONPEIEIUTE MEXaHUIECKHUE CBOMCTBA UCIIBITAHHBIX Ma-
TEPHAJIOB U CPABHHUTE UX C TAOIMYHBIMU 3HAUYCHUSMU.

Tabnuua 6.1
[IpoTokois ucnpITaHUM Ha pacTsXKEHUE
oOpasenn
IToka3zarenn
Nol [ Ne2 | No3
Matepuan obpasna
10 ucnbiTanus do MM
Huamertp obOpasna
MOCJIe MCTIBITaHUs Ok MM
10 ucnbITanus Ao MM
[Tnomanp MonepeyHoro ce4eHus
rocJie ucnbiTanus Ax MM
. 110 uctbITanus lo MM
JlnuHa pacueTHON 4acTu
nociie ucrnbitanus Ik MM
npeneny TeKy4ecTu: o
¢usnueckomy Pt
Harpy3ku, coorBercTByromue H
ycnoBHOMY Po,2 0
npeaeny NpoYHOCTH Pmax
[penesn Texyaecti ¢busnveckuii or MlIla
p yi YCJIOBHBIH 00,2 MIla
[Ipenes MpoYHOCTH GB MIIa
OTHOCUTENBHOE YIJTMHEHUE O %
OTHOCUTEBHOE CY)KEHUE %

CocTaBUTeNb: //%C,—Tonomm H. 4.
20. 06. 2021 r.
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I[I/ICL[I/IHJ'II/IHaZ COHpOTI/IBHeHI/Ie MaTepuaioB

Kon, Hanipasnenue moaroroku: 23.03.03 «OkcruryaTanus TpaHCIIOPTHO-TEXHOIOTHIECKIX MAIIUH ¥ KOMIUIEKCOBY»

HampasneHHOCTh: ABTOMOOWIIM K aBTOMOOHITEHOE XO3SHCTBO

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OICHUBAHUSA

[Tpunoxenue I

3ao04Has: Kypc 3; cemecTp 5

Kong xommerennmn

Ko n HammenoBa-
HUE UHANKATOpa
JIOCTHKEHHMS KOMIIC-
ternun (MIK)

Kox n mnammenoBa-
HUE pe3ybTaTa
o0ydeHus 10 JAMC-
LUIUINHE

Kpurtepun onieHnBaHus pe3ynbTaToOB O0y4eHUs

1-2

3

4

5

1

2

3

4

5

6

7

VK-2. Cnocoben

OIIpEneNsiTh KPYT 3a-

J1aq B paMKax Io-
CTaBJICHHOM 1LIEH U
BEIOMpATh ONTH-
MaJIbHBIE CIIOCOOBI
UX PEIICHUs, UC-
X015 U3 IEUCTBYIO-
IIUX TPaBOBBIX
HOPM, UMCIOIIIUXCS
pPecypcoB U OrpaHu-
YeHUH

VYK-2.1. [IpoBoaut
aHaJIN3 TTOCTaBIICH-
HOM 1enw 1 hopmy-
JUPYET COBOKYII-
HOCTbH B3aHMOCBSI-
3aHHBIX 33]a4, KOTO-
pble HEOOX0UMO
peLuTh 1S ee 10-
CTHYKEHHS.

3HaTh: CIIOCOOBI
MPOBEICHHS aHAa-
JIM3a TOCTaBJICHHOM
ey U GopMyJiu-
POBKH COBOKYITHO-
CTH B3aUMOCBSI3aH-
HBIX 33/71a4, KOTOPbIE
HE00X0IUMO pe-
UINTh JUISI €€ TOCTH-
skenust. (31)

He 3naet crmoco0s!
MPOBE/ICHUS aHa-
JIN3a TTOCTaBJIICHHOMN
ey u hopMyJiu-
POBKH COBOKYITHO-
CTH B3aHMOCBSI3aH-
HBIX 3a]1a4, KOTOPBIC
HE00X0IUMO pe-
IIUTH I €€ JOCTH-
JKCHUS.

[eMoHCcTpHpYET OT-
JeNbHBIC 3HAHUS
croco0oB TpoBee-
HUs aHaJIM3a I10CTaB-
TIeHHOH 1eTH 1 (hop-
MYJIMPOBKH COBO-
KYITHOCTH B3aHMO-
CBs3aHHBIX 3aJ1a4,
KOTOpbIE HEOOXO0-
JAUMO PEIINTD JJ1d €€
JOCTHXKCHUS.

HemoHcTpupyert no-
CTaTOYHbBIC 3HAHUS
croco0oB TpoBeie-
HUs aHaJIu3a I10CTaB-
TIeHHOH 1enu u (hop-
MYJIHPOBKH COBO-
KYITHOCTH B3aHMO-
CBs3aHHBIX 3aJ1a4,
KOTOpbIE HEOOXO0-
JAUMO PEIINTD JJId €€
JOCTHXXCHUS.

JeMoHncTpupyer uc-
YeprbIBAIOILUE 3HA-
HUS CTIOCOOOB TIPO-
BEJICHUS aHAJIM3a
MTOCTABIICHHOM IIETTN
1 GOPMYITUPOBKH
COBOKYITHOCTH B3au-
MOCBs3aHHBIX 3a/1a4,
KOTOpbIE HEO0XO0-
JUMO PCIIMUTD I €€
JOCTHIKCHUS.

VYMeTh: IPOBOJIUTH
aHaJIN3 TIOCTABJICH-
HOU 11eTH U popMy-
JUPYET COBOKYTI-
HOCTbH B3aHMOCBSI-
3aHHBIX 3aj1a4, KOTO-
pbIe HEOOXOAMMO
PeLuTh A7 ee 10-
ctiwkenus (Y1)

He ymeert nposo-
JIMTH aHAJIM3 0~
CTaBJICHHOW LIETIN U
(dhopMyIIUpyeT COBO-
KYITHOCTH B3aHMO-
CBs3aHHBIX 3aJ1a4,
KOTOpPBIE HEOOXO0-
VMO PEIUTb JJIs ee
JOCTHKEHHUS

YMeer IpoBOANUTh
aHaJIN3 IOCTaBJIECH-
HOU 11eT1 U PopMy-
JUPYET COBOKYII-
HOCTH B3aMIMOCBSI-
3aHHBIX 33144, KOTO-
pbie HEOOXOAMMO
PEIIuTh IS €€ J0-
CTIDKCHUSA, TOMTyCKast
3HAYUTEILHbIE HE-
TOYHOCTH U TOTPEII-
HOCTH

YMeer npoBOANUTh
aHalIN3 IOCTaBJICH-
HOW 11eNH U popMy-
JIPYET COBOKYII-
HOCTB B3aHMOCBSI-
3aHHBIX 33144, KOTO-
pbie HEOOXOMMO
PEIInTh IS €€ J0-
CTIDKCHUS, TOMTyCKast
HE3HAYUTEIbHBIE HE-
TOYHOCTH

B coepienctse
MPOBOJUTH aHAJIN3
[IOCTaBJICHHON LIENH
1 GOpMYIIUpYET CO-
BOKYITHOCTb B3aHMO-
CBsA3aHHBIX 3a1a4,
KOTOpBIE HEO0XO0-
JIUMO PEInTb IS ee
JOCTIKEHHS
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Biagers: crioco-
0amMu TIpoBeIEeHUS
aHalM3a MoCTaBJICH-
HOU 11eTH U popMy-
JIUPOBKU COBOKYTI-
HOCTH B3aHMOCBSI-
3aHHBIX 3aja4, KOTO-
pBIe HEOOXOAMMO
pEIuTh s ee JI0-
crkenns (B1)

He Brageer cnoco-
0amMu TIPOBEICHUS
aHaJM3a MOCTaBJICH-
HOM 1lenu 1 popmy-
JIUPOBKH COBOKYTI-
HOCTH B3aHMOCBSI-
3aHHBIX 33]a4, KOTO-
pBIe HEOOXOAMMO
pEIuTh IS ee J0-
CTHIXKCHUS

Brnaneet cnocobamu
MIPOBEICHUS aHAIN3A
ITOCTABJICHHON LENTN
1 GOPMYITUPOBKH
COBOKYITHOCTH B3au-
MOCBSI3aHHBIX 33134,
KOTOpbIE HEOOXO0-
JIMMO PEIIUTD JUIS €€
JOCTH)KEHHS, IOITyC-
Kast psif OIMIO0K

Xopouio BiajieeT
crmocobaMu TIpoBeIe-
HUS aHAJIN3a TIOCTaB-
JICHHOW 1leNH 1 Gop-
MYJIMPOBKH COBO-
KYITHOCTH B3aUMO-
CBSI3aHHBIX 337124,
KOTOpbIE HEOOXO0-
JIIMO PEIUTh IS ee
JIOCTYDKEHHS, TOMYC-
Kasi He3HAYUTEIbHBIC
OITNOKHU

B coBepmiencTse
BJaJIeeT Crloco0amu
MPOBEACHUS aHAIN3a
MOCTaBJICHHOH LN
1 GOPMYIUPOBKU
COBOKYITHOCTH B3aH-
MOCBSI3aHHBIX 3a]1ad,
KOTOpBIE HEO0XO0-
JIIMO PEIINTb IS ee
JOCTHKEHHS

YK-2.2. Beibupaet
ONTUMAIIbHBIN CII0-
co0 pernieHus 3aaad,
HCXO0[A U3 UMEIO-
LIUXCSI PECYPCOB U
OTpaHUYCHUH.

3HaTh: ONITUMAJIb-
HBII CIIOCOO pelre-
HHUA 3371a4, UCXOIs
13 UMEIOIINXCS pe-
CypCOB H OTpaHHYE
Huit (32)

He 3naet ontumais-
HBIX CIIOCOOOB pe-
IIECHUS 33724, UC-
XOJISl U3 IMETO-
IIUXCS PECypCOB U
OTpaHUYCHUN

HeMoHCTpUpYET OT-
JCJIBbHBIC 3HAHHUA OII-
TUMAJIbHBIX CIIOCO-
00B pemeHus 3a/1a4,
HCXO0Js U3 UMEIO-
IIUXCS] PECYPCOB U
OTpaHUYECHUI

HeMoHCTpUpyeT n0-
CTaTOYHBIC 3HAHUA
OIITUMAJIbHBIX CIIO-
co0OB perieHus 3a-
Jad, UCXOAs U3 UMe-
IOLIUXCS PECYPCOB U
OTpaHUYECHUI

JeMoHcTpupyeT uc-
YepIbIBaroIye 3Ha-
HUA OIITUMAJIbHBIX
CIOCcO00B peleHus
3aja4, UCX0Ms U3
UMEIOIIUXCS pecyp-
COB Y OTpaHUYCHHUN

YMeTh: BHIOMpATh
ONTUMAJIBHBIN CHIO-
co0 perieHus 3a1a4,
WCXOJIS 3 UMEIO-
IIUXCS PeCypCcoOB U
orpannyeHui. (Y?2)

He ymeer BrIOUpaTh
ONTUMAJIbHBIN CII0-
co0 pemieHus 3a/ad,
HCXO04 U3 UMEIO-
LIUXCS PECYPCOB U
OTpaHUYECHUN

Ymeer BbIOMpaTh
ONTUMAJIbHBIN CTI0-
co0 pelieHus 3a1a4,
HCXOJISl U3 IMEFO-
IIUXCS PECYpCOB U
OTpaHUYEHUH, 10-
MycKasi 3HauUTeIb-
HbIE HETOYHOCTH H
MOTPEUTHOCTH

Ymeer BbIOMpaTh
ONTUMAJIbHBIN CTIO-
co0 perieHus 3a1a4,
UCXOJsI U3 UMEI0-
IIUXCS PECYpPCOB U
OTpaHUYECHUH, 10-
MycKasi He3HAYH-
TEbHBIE HETOUYHO-
CTH

B coepienctse
yMeeT BbIOHpaTh OIl-
TUMAaJIBHBIN CcIIoc00
pelieHus 3aaay, uc-
XOZSI U3 UMEIOLIUXCSI
PECYPCOB U OTpaHu-
YEHUU

Bnanets: HaBBIKAMU
BEIOOpA ONITUMAITB-
HBIH CrIoco0 perre-
HUS 3a7a4, HCXOJIs
13 UMEIOIIUXCSA pe-
CYpCOB U OTpaHUYe-
Huit (B2)

He Biageet HaBEI-
KaMH BBIOOpA OIITH-
MalbHBIN CII0CO0
pereHus 3a1a4, uc-
X0/ U3 UMEIO-
LIUXCSI PECYPCOB U
OTpaHUYECHUI

Bnaneer naBblkamu
BBIOOPA ONTHMAITh-
HBII crtocob pere-
HHUS 33/1a4, UCXOSI
W3 UMEIOIITIXCS pe-
CypCOB U OTpaHHye-
HHUU, AOIIyCKas P
OIHO0K

Xopo1o Biageer
HaBBIKaMH BbIOOpa
ONITUMAJILHBIH CHO-
co0 perieHus 3a1a4,
UCXOJISl U3 UMETO-
LIMXCS PECYPCOB U

B coBepmieHcTBe
HaBBIKaMU BBIOOpA
ONTUMANbHBIN CIO-
c00 perieHus 3a1a4,
HCXOIS1 U3 IMEIO0-
LIUXCS peCypCcoOB U
OrpaHUYEHUI
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OrpaHUYECHUH, J10-
IyCKas He3HA4U-
TENBHBIE OIINOKHU

OIIK-1. Crmocoben
MPUMEHSATH €CTE-
CTBCHHOHAYYHBIC U
00IIenHKECHEPHBIS
3HAHUS, METOJIBI Ma-
TEMaTHYECKOI0 aHa-
TM3a U MOJICTTPOBa-
HUS B TIpodeccro-
HaJILHOH JIeaTeJIbHO-
CTH

OIIK-1.1. ITpume-
HSI€T OCHOBHBIE 3a-
KOHBI TUCLIUIUINH
HMH)XEHEPHO-MeXa-
HUYECKOT0 MO

3HAaTh: OCHOBHEIE 3a-
KOHBI JUCHUIIINH
HHXCHCPHO-MEXa-
HUYECKOI'0O MOAYJIA
(33)

He 3naeT ocHOBHEIE
3aKOHBI JUCITUTUINH
HHKEHEepPHO-MeXa-
HUYECKOTO MOJTYJIIS

JeMoHCcTpHpYET OT-
JIeJIbHBIE 3HaHUSA OC-
HOBHBIX 3aKOHOB
JUCLUIUINH HHXe-
HEpHO-MEXaHUue-
CKOT'0 MOJYJISI

[emMoHcTpHpyeT n0-
CTaTOYHBIE 3HAHUS
OCHOBHBIX 3aKOHOB
JUCIUIINH WHXKeE-
HEPHO-MEXaHu4e-
CKOTO MOJYJIs

JemoHcTpupyeT uc-
YepIbIBaroIye 3Ha-

HUSI OCHOBHBIX 3aKO-
HOB JMCUUIUINH UH-

XKEHEpHO-MEXaHNde-
CKOT'0 MOJYJISI

YMeTh: NpUMEHATH
OCHOBHBIE 3aKOHBI
JOUCLUIIIIMH UHXKE-
HEpHO-MEXaHHuve-
ckoro Moyt (Y3)

He ymeet npume-
HATh OCHOBHBIE 3a-
KOHBI JTUCUUILINH
HWH)XEHEPHO-MeXa-
HUYECKOTO MOIYJIS

YMeeT NpuMeHsITh
OCHOBHBIE 3aKOHBI
JOUCLUIIIIMH HUHKE-
HEpHO-MeXaHUYe-
CKOT'0 MOZIYJIS, 10-
ITyCKas 3HAaYUTCIIb-
HbIE HETOYHOCTH U
MIOTPEIIHOCTH

YMeeT NpuMeHsITh
OCHOBHBIE 3aKOHBI
JUCHUIIIIMH MHXKE-
HEpHO-MeXaHuYe-
CKOT'0 MOZIYJISL, AO-
ITyCKas HE3HA4YU-
TEJIbHBIE HETOYHO-
CTH

B cosepuieHcTBE
YMEET NPUMCHATH
OCHOBHBI€ 3aKOHBI
JTUCLUIUIMH MHXE-
HEpHO-MEXaHuJe-
CKOI'0 MOJYJIs

Bnanets: meTonu-
KOW ITPUMEHEHUS OC-
HOBHBIX 3aKOHOB
JUCITUTLITAH WHXKe-
HEpPHO-MEXaHUYe-
ckoro moxyis (B3)

He Bnaneet metonu-
KOW NIPUMEHEHUS
OCHOBHEIX 3aKOHOB
JHUCIUTLIMH WHXKE-
HEpPHO-MEXaHUJe-
CKOI'0 MOAYJIS

Bnaneetr meTonukon
MIPUMEHEHUSI OCHOB-
HBIX 3aKOHOB JHCIIU-
ITHH WHXXEHEPHO-
MEXaHUYECKOT0 MO-
ITyJisi, TOTTyCKas Psit
OIINOOK

Xopo1o Biajgeer
METOAMKON NprUMe-
HEHHS OCHOBHBIX 3a-
KOHOB JUCILIMITIINH
WH)XEHEPHO-MEXaHU-
YECKOro MOAYJIA, 10-
IycKasl He3Hauu-
TEJIbHBIE ONIMOKU

B coBepmieHcTBe
BJIaJIE€T METOIUKOMN
MIPUMEHEHUSI OCHOB-
HBIX 3aKOHOB JTHCITH-
IJIMH UHXKEHEPHO-
MEXaHUIECKOTO MO-
yJis

OIIK-1.2. Ucnionb-
3y€T OCHOBHBIE 3a-
KOHBI €CTECTBEHHO-
HayYHBIX TUCITH-
ILJIUH, PaBUiia Mo-
CTPOCHUS TEXHUYE-
CKHX CXEM M 4epTe-
JKer

3HaTh: CIIOCOOKI HC-
[IOJIB30BaHUA OCHOB-
HBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX
JUCIIUTUTNH, Tpa-
BHJIa TIOCTPOCHUS
TEXHUYECKUX CXEM U
yeprexeit (34)

He 3naer, cmoco6os
HCIIONIB30BaHUS OC-
HOBHEIX 3aKOHOB
€CTECTBCHHOHAYY-
HBIX JUCIUTIIINH,
IpaBmIia IOCTPOe-
HUS TEXHUYECKHX
CXEM U YepTexXEU

[emMoHCcTpHpYET OT-
JeJIbHBIC 3HAHUS,
CIOCO0OB UCTIOJB30-
BaHUS OCHOBHBIX 3a-
KOHOB €CTECTBEHHO-
HAy4YHBIX IHUCLU-
IJTHH, TIPaBHIA T1M0-
CTPOCHHS TEXHHUYE-
CKHX CXEM M 4epTe-
xKel

HemoHcTpupyer no-
CTaTOYHBIEC 3HAHHUA,
CHOCO0OB UCTIOJB30-
BaHMsI OCHOBHBIX 34a-
KOHOB €CTECTBEHHO-
HAy4YHBIX JTUCLHU-
IIJIVH, IIpaBuJia 1mo-
CTPOCHUSA TCXHUYC-
CKHUX CXEM U YepTe-
Kel

JeMoncTpupyer nc-
YepIbIBAIOILUE 3HA-
HMSI, CIIOCOOOB HC-
TMOJIb30BaHUS OCHOB-
HBIX 3aKOHOB ecTe-
CTBEHHOHAYYHBIX
JICIIMTUINH, TIpa-
BHJIA TIOCTPOCHUSA
TEXHUYECKUX CXEM U
yepTexen
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YMeTh: HConb30-
BaTh OCHOBHBIC 3a-
KOHBI €CTECTBECHHO-
Hay4HBIX JIUCLIH-
IJIMH, [PaBUJIA MO-
CTpOEHHUA TEXHHUYE-
CKHX CXEM M uepTe-
xeit (Y4)

He ymeer ucnomns3zo-
BaThb OCHOBHBIE 3a-
KOHBI €CTECTBEHHO-
Hay4HBIX JUCLHU-
IIJIUH, IPAaBUJIA I10-
CTPOCHHMS TEXHHYE-
CKHMX CXEM H YepTe-
Kel

YMeeT UCIOJIB30-
BaTh OCHOBHBIC 3a-
KOHBI €CTECTBCHHO-
Hay4HBIX TUCLIU-
IJTUH, paBUiia mo-
CTPOEHUS TeXHUYE-
CKHX CXEM U YepTe-
JKe, TonycKasl 3Ha-
YHUTEIIbHBIC HETOY-
HOCTH U MOTPELIHO-
CTHU

YMeeT UCIOJIB30-
BaTh OCHOBHBIC 3a-
KOHBI €CTECTBCHHO-
HAyYHBIX TUCLIU-
TUTUH, TIPaBUJIa 0-
CTPOEHHUS TeXHUYE-
CKHUX CXEM U YepTe-
JKEH, JOIyCKas He-
3HAYUTENLHBIC He-
TOYHOCTH

B coBepmiencTse
YMEET UCIOJIBb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYY-
HBIX JUCLUIUIVH,
MIpaBHJIa TIOCTPOE-
HUS TEXHUUECKHUX
CXEM U YEPTEKEU

Bnanets: npuemamu
HCIIOIB30BaHUS OC-
HOBHBIX 3aKOHOB
€CTEeCTBCHHOHAYY-
HBIX JHUCITUILINH,
npaBuia nocTpoe-
HUSI TEXHUYECKHUX
CXEM U YEpTEXKEU

(B4)

He Bnagneet npue-
MaMH HUCTIONb30Ba-
HUSL OCHOBHBIX 3aKO-
HOB €CTECTBEHHOHA-
YYHBIX AUCLUILIINH,
MpaBujIa NOCTPoe-
HUS TEXHUYECKUX
CXEM U YepTExKEU

Bnageer naBeIkaMu
HCITOJIb30BaHUS OC-
HOBHBIX 3aKOHOB
€CTECTBEHHOHAYY-
HBIX JUCITATUINH,
MpaBuja IOCTPoe-
HHS TEXHHYECKUX
CXEM U YEPTEKEH,
JOMyCKasl psl OLLIU-
00K

Xopomuio BiajieeT
HaBBIKAMH HCIIOJIb-
30BaHMUS OCHOBHEIX
3aKOHOB €CTECTBEH-
HOHAYYHBIX JTUCIIH-
JTHH, TIPaBHJIA T10-
CTPOCHUS TEXHUYE-
CKHX CXEM H YepTe-
JKeH, AOoIycKas He-
3HAYUTEIIbLHBIC
OIINOKHU

B coBepmieHcTBe
BJIaJI€eT HABBIKAMU
WCIIOJIb30BaHUS OC-
HOBHBIX 3aKOHOB
€CTECTBEHHOHAYY-
HBIX TUCLUIUINH,
MpaBuiIa OCTpoe-
HUS TEXHUUECKHUX
CXEM U UepTexen

OIIK-1.3. Onepu-
PYET OCHOBHBIMHU
METOJaMU TEXHHUKO-
IKOHOMHYECKOTO
aHaJK3a, HaBbIKaMK
cocraBjieHHs pabo-
YHX MPOEKTOB B CO-
CTaBe TBOPYECKOM
KOMaH/IbI

3HATh: CIIOCOOBI BbI-
Oopa merona uIn
METOJIUKU TEXHUKO-
9KOHOMHUYECKOT0
aHan3a, HaBbIKAMU
CoCTaBJICHHS pado-
YKUX POCKTOB B CO-
CTaBe TBOPYECKOMH
KoMaHH! (35)

He 3naer criocoObl
BBIOOpA METO/1a HITH
METOAUKU TCXHHUKO-
9KOHOMHYECKOTO
aHaJIM3a, HaBbIKAMHU
cocraBjieHus pabo-
YMX MPOEKTOB B CO-
CTaBE TBOPUECKOMH
KOMaH/Ibl

JleMOHCTpHUPYET OT-
JIeNTbHBIC 3HAHUS
croco0oB BeIOOpa
METO/Ia UITH METO-
JIMKH TEXHUKO-3KO-
HOMHYECKOTO aHa-
Jn3a, HaBbIKAMHU CO-
CTaBJIeHHs paboUYnx
MIPOEKTOB B COCTaBe
TBOPYECKOU KO-
MaHIbI

JleMoHCTpHUPYET J0-
CTaTOYHbIC 3HAHUSI
croco0oB BeIOOpa
METO/Ia UIIH METO-
JIUKH TEXHUKO-9KO-
HOMHYECKOTO aHa-
Ju3a, HaBbIKAMHU CO-
CTaBJIeHHs paboYnx
IIPOCKTOB B COCTaBE
TBOPYECKOU KO-
MaHIbI

JlemoHcTpHpyeT uc-
YepIbIBArOIINE 3HA-
HUS CIIOCOOOB BbI-
0opa MeTojia WK
METOJTUKU TEXHUKO-
HKOHOMHUYECKOTO
aHaJu3a, HaBbIKAMU
cocTaBiieHHs pabo-
91X TPOEKTOB B CO-
CTaBe TBOPYECKOU
KOMAaH bl

YMeTh: onepupo-
BaThb OCHOBHBIMU
METOAaMU TEXHUKO-

He ymeer onepupo-
BaTb OCHOBHBIMHU
METOJaMU TEXHHUKO-

YMeeT onepupoBaTh
OCHOBHBIMU MECTO-

YMeeT onepupoBaTh
OCHOBHBIMHU MECTO-

B cosepiienctse
yMEeT OIIepUPOBATh
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HKOHOMUYECKOTO
aHan3a, HaBBIKAMH
COCTaBJICHHS pado-
YHUX MPOEKTOB B CO-
CTaB€ TBOPYECKOU
KoMaH1e! (Y5)

HKOHOMHYECKOTO
aHaIIN3a, HaBBIKAMH
COCTaBJICHHSI pabo-
YHX MPOEKTOB B CO-
CTaBe TBOPYECKOU
KOMaH/IbI

JlaMU TEXHUKO-IKO-
HOMHYECKOTO aHa-
TM3a, HaBBIKAMU CO-
CTaBJICHUS PabOUYUX
IIPOEKTOB B COCTaBe
TBOPYECKOM KO-
MaH/IbI, TOMyCKast
3HAUYUTEIHHBIC HE-
TOYHOCTH U TIOTPEII-
HOCTH

JlaMU TEXHUKO-IKO-
HOMHYECKOTO aHa-
TM3a, HABBIKAMU CO-
CTaBJICHUS PabOUnX
IIPOEKTOB B COCTABE
TBOPYECKOU KO-
MaH/Ibl, JOMYCKast
HE3HAUUTEIHHBIC HE-
TOYHOCTH

OCHOBHBIMH METO-
JlaMH TEXHHKO-3KO-
HOMHUYECKOTO aHa-
Ju3a, HaBBIKAMU CO-
CTaBJICHUS Pa0OUHNX
IIPOEKTOB B COCTABE
TBOPYECKOH KO-
MaH bl

Bnanets: HaBBIKAMHU
cocTaBIieHHsI pabo-
YHMX POEKTOB B CO-
CTaB€ TBOPYECKOU
komau bl (BS)

He Bnageer HaBEI-
KaMH COCTaBJICHUS
paboYrX IPOEKTOB B
COCTaBE TBOPYECKOMN
KOMAaH/IbI

Buianeer HaBbIKaMu
cocTaBiieHHs pado-
YHUX IPOEKTOB B CO-
CTaBE TBOPYECKOU
KOMaH/Ibl, TOTyCKas
pAa ommooK

Xopo1o Biajgeer
HaBBIKAMHM COCTaBJIe-
HUS pabOYnX MPOEK-
TOB B COCTaBE TBOP-
YEeCKOM KOMaH/IbI,
JIOITyCKasl He3HAYH-
TeIIbHBIE OIITHOKH

B cosepuiencTse
BJIa/IeeT HaBBIKAMU
cocrtaplieHus pabdo-
YHIX IPOEKTOB B CO-
CTaBe TBOPYECKOU
KOMaH/IbI

OIIK-1.4. [Tonu-
MaeT MPUHIHUITHAIb-
HbIE OCOOCHHOCTHU
MO/JICIIMPOBAHMUS Ma-
TeMaTn4ecKux, pu-
3UYECKHX MpOoLeCc-
COB, TIpe/IHA3HAYCH-
HBIE JIJIs1 KOHKPET-
HBIX TEXHOJIOTHYE-
CKHUX IPOLIECCOB

3HaTh: NPUHLIUIIHU-
aNbHbIe OCOOCHHO-
CTH MOJICITUPOBAHUS
MaTeMaTHYECKUX,
(U3UYECKUX U XU-
MUYECKUX MPOIIec-
COB, TIpE/IHA3HAYCH-
HbIC 151 KOHKPET-

He 3naer npuniu-
MHaIbHBIE 0COOEH-
HOCTH MOJICIUPOBA-
HHS MaTeMaTH4e-
CKUX, QU3HMYECKUX U
XUMHYECKUX MPO-
IIECCOB, MPEIHA3HA-
YEHHBIE JI7IsT KOH-

[eMoHCcTpUpYET OT-
JEeTLHBIC 3HAHUS
MPHUHIUITHAATBHBIX
ocobeHHoCTel MoJIe-
JUPOBAHMSI MaTeMa-
TUYCCKUX, QU3HUe-
CKHX U XUMHYECKHUX
MIPOIIECCOB, NpeHa-

[emMoHcTpupyeT no-
CTAaTOYHBIC 3HAHUA
NPUHIMITAATBEHBIX
0co0eHHOCTElH MOJIE-
J'IPIpOBaHI/DI Marema-
THUYCCKUX, U3Hue-
CKHUX U XUMHYECKHUX
MPOIIECCOB, NpeIHA-

JleMoHCTpUpYyET UC-
YEepIBIBAIOIINE 3HA-
HUA NPUHIUIINAIb-
HBIX 0COOEHHOCTEH
MOJICITUPOBAHUS Ma-
TeMaTHUYeCKHX, (hu-
3UYECKUX U XUMHUYe-
CKHX TPOIIECCOB,

HBbIX TEXHOJOTHYC- KPETHBIX TEXHOJIO- 3HAaYCHHbIX IJIsI KOH- 3HAYCHHbIX 1JIsI KOH- Mnpe€aHa3Ha4YCHHBIX

CKHUX MPOIIECCOB FHMYECKUX TPOIIEC- KPETHBIX TEXHOJIOTH- | KPETHBIX TEXHOJOTHU- | JUIS KOHKPETHBIX

(36) COB YECKHX MPOIIECCOB YECKHX MPOIIECCOB TEXHOJIOTHYECKUX
MPOIIECCOB

YMeTs: Mopenupo-
BaTh MaTeMaTuyie-
ckue, pusndeckre
MPOILIECCHI, TPeAHA-
3HAYEHHBIE IS KOH-
KpPETHBIX TEXHOJIO-

He ymeet monenu-
poBaTh MaTeMaTH4e-
ckue, PU3nUeCcKue
MIPOIIECCHI, TpeTHA-
3HAYEHHBIE JIJIS KOH-

YmMeeT moaenupo-
BaTh MaTeMaTH4e-
ckue, PU3nIeCKue
MIPOIIECCHI, TpeIHA-
3HAa4YEeHHBIE IS KOH-
KPETHBIX TEXHOJIOTHU-
YEeCKHX MPOIECCOB,

YMeeT moaenupo-
BaTh MaTeMaTHye-
ckue, PU3nIeCKue
MPOIIECCHI, ITPeTHA-
3HAa4YECHHBIE /ISl KOH-
KPETHBIX TEXHOJIOTH-
YEeCKHX MPOIECCOB,

B cosepieHcTBe
yMeeT MOJIEIINPO-
BaTh MaTeMaTHue-
ckue, GU3NIECKUe
MPOLIECCHI, MPeTHa-
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THYECKUX MTPOIIEC-
coB (Y6)

KPCTHBIX TCXHOJIO-
THYECKHUX ITPOLEC-
COB

A0IyCKas 3Ha4u-
TCJIBbHBIC HCTOYHO-
CTHU U IOT'PEINHOCTH

A0IyCKasl HE3Ha4Yu-
TCJIBbHBIC HCTOYHO-
CTH

3HA4YCHHBIC OJI1 KOH-
KPETHBIX TEXHOJIOTI' -
YCCKUX IMPOUECCOB

Brnaners: npuemamu
MOJICTTUPOBAHUS Ma-
TeMaTHIECKUX, -
3HYECKHX TPOIIEC-
COB, TIpe/THA3HAYCH-
HBIC JIJIsI KOHKPET-
HBIX TEXHOJIOTHYE-
CKHUX MPOIIECCOB
(B6)

He Bnaneer npue-
MaMH MOJIEIMPOBa-
HHS MaTeMaruye-
CKHX, (U3HIECKHIX
MIPOLIECCOB, IPEHA-
3HAYEHHBIE JJI51 KOH-
KpPETHBIX TEXHOJIO-
TUYECKUX MPOIIEeC-
COB

Bnaneer monenupo-
BaHUs MaTeMaTH4e-
CKHX, (U3HIECKHIX
MIPOIIECCOB, TIPeIHA-
3HAYCHHBIE JIJISI KOH-
KpPETHBIX TEXHOJIOTH-
YECKUX MPOIECCOB,
JIOITYCKast PsIJ| OIIIH-
00K

Xopo1o Biajgeer
MOJICTIMPOBAHHS Ma-
TeMaTHYECKHX, PH-
3WYECKUX TPOoIIec-
COB, TIpe/IHA3HAYCH-
HBIE JUISI KOHKPET-
HBIX TEXHOJIOTHYE-
CKHUX TPOIIECCOB, JI0-
ITyCKas HE3HAYU-
TEJhHBIE OMIHOKU

B coBepmiencTse
BJIaJieeT MOACIUPO-
BaHUS MaTeMaTHie-
CKHX, (PM3UICCKUX
MPOIIECCOB, IpeaHa-
3HAaYeHHBIE JIJI51 KOH-
KPETHBIX TEXHOJIOTH-
YECKHX MPOIECCOB

OIIK-1.5. Yugacr-
BYET, CO 3HaHHEM
nena, B paboTax 1o
COBEPIIICHCTBOBA-
HUIO POU3BOI-
CTBCHHBLIX IIpOIEC-
COB C UCIIOJIb30Ba-
HUEM DKCTIePHUMEH-
TaJIbHBIX JAHHBIX U
pe3yJIbTaToB MOjIe-
JMPOBAHUS

3HaTh: IPUHLIMIIBI
paboTHI TIO COBEP-
[IEHCTBOBAHUIO TIPO-
HM3BOJICTBEHHBIX
MIPOIIECCOB C HC-
IMOJIL30BAHUEM DKC-
MEePUMEHTATBHBIX
JIAHHBIX U PE3yJIbTa-
TOB MOJICJIUPOBAHUS

(37)

He 3naet npuHuumnel
paboThI IO COBEP-
LICHCTBOBAHHIO
MIPOU3BOJCTBEHHBIX
IIPOLIECCOB C UC-
10JIb30BaHUEM 3KC-
MEPUMEHTAIBHBIX
JaHHBIX U Pe3yibTa-
TOB MOJCIMPOBaHUA

HeMoHCTpUpYET OT-
JeNbHBIC 3HAHUS
MIPUHITATIOB Pa0OTHI
10 COBEPILICHCTBOBA-
HUIO ITPOU3BO/I-
CTBEHHBIX ITpoIiec-
COB C UCITIOJIb30Ba-
HHEM JKCIIepUMEH-
TaJILHBIX JJAHHBIX U
pe3yJIbTaToB MOJIe-
JIMPOBAHUS

HeMoHCTpUpyeT n0-
CTaTOYHbBIC 3HAHUSI
TIPUHITATIOB Pa0OTHI
10 COBEPILICHCTBOBA-
HUIO MTPOU3BO/I-
CTBEHHBIX ITpoIiec-
COB C UCIIOJIb30Ba-
HHEM DKCIIepHMEH-
TaJILHBIX JJAHHBIX U
pe3yJIbTaToB Moje-
JMPOBAHUS

JeMoHcTpHpyeT uc-
YepIbIBAIOIIUE 3HA-
HUSI IPUHIUIIOB pa-
OOTHI IO COBEPIIICH-
CTBOBaHUIO MPOU3-
BOACTBCHHBLIX IIPO-
LIECCOB C UCTIOJIB30-
BaHUEM DKCIIEPH-
MCHTAJIbHbIX OaH-
HBIX U PE3yJIbTaTOB
MOJICJINPOBAHHUS

YMeTs: y4acTBo-
BaTh, CO 3HAHHEM
Jena, B paboTax 1o
COBEPILEHCTBOBA-
HUIO POU3BO/I-
CTBEHHBIX IPOLIEC-
COB C HCITIOJIb30Ba-
HUEM DKCIIEPHMEH-
TaNBHBIX JJAHHBIX U
Pe3yIbTaTOB MOJE-
supoBanust (Y7)

He ymeer yuactBo-
BaTbh, CO 3HAHUEM
nena, B padoTax 1o
COBEPIIEHCTBOBA-
HHIO NPOU3BOJI-
CTBEHHBIX IIPOLIEC-
COB C UCIIOJIb30Ba-
HHUEM SKCIICPHUMCH-
TaJIBHBIX JaHHBIX 1
pe3yabTaToOB MOJE-
JINPOBAHMS

YMeeT yuacTBOBaTh,
CO 3HaHUEM Jiefa, B
paboTax 1o coBep-
[IEHCTBOBAHUIO TIPO-
W3BOJICTBEHHBIX
MIPOLIECCOB C UC-
MOJIb30BAaHUEM IKC-
MIepUMEHTATHHBIX
JIAHHBIX U Pe3yJIbTa-
TOB MOJIETTUPOBAHUSI,

YMeeT yuacTBOBaTh,
CO 3HAHUEM JieTia, B
paboTax 1o coBep-
IIIEHCTBOBAHUIO TTPO-
W3BOJICTBEHHBIX
MIPOLIECCOB C HC-
MOJIb30BAHUEM IKC-
MIePUMEHTATBHBIX
JIAHHBIX U Pe3yJIbTa-
TOB MOJICTTUPOBAHUSI,

B coBepmieHcTBe
yMeEeT y4acTBOBATh,
CO 3HaHHEM JIeTia, B
paboTax 1o cosep-
IIEHCTBOBAHUIO IIPO-
W3BOJICTBEHHBIX
MIPOLIECCOB C HC-
MOJIb30BaHUEM JKC-
MEPUMEHTAIBHBIX
JIAaHHBIX U pe3yJbTa-
TOB MOJCJIMPOBAHUA
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A0IyCKas 3Ha4u-
TCJIBbHBIC HCTOYHO-
CTHU U IOT'PEINHOCTH

A0IyCKasl HE3Ha4Yu-
TCJIBbHBIC HCTOYHO-
CTH

Brnaners: npuemamu
y4acTus, co 3Ha-
HUEM Jiena, B pabo-
Tax MO COBEPIICH-
CTBOBAHHMIO MPOM3-
BOJICTBCHHBIX ITPO-
[ECCOB C UCTIOJIB30-
BaHUEM 3KCIICPH-
MCHTAJIbHbIX JaH-
HBIX U Pe3yJIbTaTOB
MOJICTTUPOBAHHMS
(B7)

He Bnageer npue-
MaMH y4acTus, cO
3HAHHEM Jela, B pa-
00Tax 1o COBEPIIICH-
CTBOBAHMIO NTPOU3-
BOJACTBEHHBIX TIPO-
LIECCOB C UCIOIb30-
BaHUEM JKCIIEpH-
MEHTAJIbHBIX JaH-
HBIX U pe3yJIbTaTOB
MOJIETTUPOBAHUS

Brnaneer npuemamu
y4acTus, co 3Ha-
HHEM Jiena, B pabo-
Tax 10 COBEPIICH-
CTBOBAHHIO ITPOU3-
BOJICTBEHHBIX IIPO-
LIECCOB C UCTIOJIB30-
BaHHEM JKCIIepH-
MEHTANBHBIX JJaH-
HBIX U PE3YJIbTaTOB
MOJIETUPOBAHUSL, JI0-
MycKas psii OIHO0K

Xopo1o Biajgeer
npueMaMH y4acTus,
CO 3HAaHWEM JieTia, B
paboTax 1o coBep-
HICHCTBOBAHMIO IPO-
H3BOJICTBEHHBIX
IIPOIIECCOB C UC-
MOJIb30BaHUEM DKC-
MEPUMCHTAJIbHBIX
JAHHBIX U PE3yibTa-
TOB MOJCJIMPOBAHUA,
JOTTyCKasl He3HAYH-
TEBhHBIE OMIHOKN

B cosepuieHcTBe
BJIaJieeT MpUeMaMu
ydacTusi, co 3Ha-
HHEM Jena, B pabo-
Tax 10 COBEpILEH-
CTBOBAHHIO ITPOU3-
BOJICTBEHHBIX TIPO-
LIECCOB C UCHOIb30-
BaHUEM DKCIIEPH-
MEHTAIIbHBIX JIaH-
HBIX U pE3YyJILTATOB
MOJICJIMPOBAHHS

OIIK-1.6. [Tpume-
HSIET HaBBIKHU JICNO-
BOI'O B3aUMOJIECH-
CTBHS C CEPBHUCHOI
City>k001#i ¥ OlleHH-
BaTh UX PEKOMEH]1a-
WU C YIE€TOM JKC-
MEPUMEHTAIbHOU
paboTHI TEXHOJIOTH-
YEeCKOTo OTJIeNa
MIPEMPHUSTHS

3HaTh: CIIOCOOBI
MPUMEHEHUS HaBbI-
KOB JICJIOBOTO B3aH-
MOJEHCTBUS C cep-
BHCHOM ciTyk00i1 1
OIIEHUBATh UX PEKO-
MEHIALIH C y4ETOM
IKCTIEPUMEHTATBHON
pabOThI TEXHOJIOTH-
YeCKOro OT/ierna
npeanpustus (38)

He 3naeT crioco6oB
MNPUMCHCHH HABbI-
KOB JICJIOBOT'O B3aH-
MOJIeHCTBUS ¢ cep-
BUCHOM CITy>K00H 1
OLICHUBATH UX PCKO-
MEHJIAIUH C YIETOM
9KCIIEPUMEHTATLHON
paboTHI TEXHOIOTH-
YECKOro OTJIeNa
MPEIIPUITHS

HeMoHCTpUpyET OT-
JIeJIbHbIE 3HaHUS
CIoco00B IIpUMEHE-
HHUS HaBBIKOB JIEJI0-
BOT'O B3aUMOJIEH-
CTBHUS C CEPBUCHOM
ciryx00i1 1 o1leHu-
BaTh UX PEKOMEHA-
IIUH C yYETOM IKCIIe-
PHMEHTAJIBHOM pa-
OOTBI TEXHOJIOTHYE-
CKOTO OT/efa Mpej-
TPUSITHS

HeMoHCTpUpyeT 10-
CTaTOYHbIE 3HAHUS
Croco00B IpUMEHe-
HUS HABBIKOB JIE€TIO-
BOT'O B3aUMOJIEH-
CTBHUS C CEPBUCHOMI
ciryx00i1 1 o1eHu-
BaTh UX PEKOMEHA-
IIUH C YUYETOM JKCIIe-
PHMEHTaBHOM pa-
0OTBI TEXHOJIOTHYE-
CKOTO OT/efa Mpej-
pUATHS

JeMoHcTpupyeT uc-
YEepIBIBAIOIINE 3HA-
HUS c1Ioc00O0B MpH-
MEHEHHS HaBbIKOB
JIeJIOBOTO B3aUMO-
JIEVCTBUA C CEpBUC-
HOM ci1yx00i1 1 o11e-
HUBATh UX PEKOMEH-
JTallAU C yY4ETOM JKC-
MepUMEHTAIBHOMN
pabOThI TEXHOJIOTH-
YECKOro oTzena
MPEANPUATHS

YMeThb: IpUMEHSTh
HaBBIKHU JIEJIOBOTO
B3aNMMOJICHCTBHS C
CEPBUCHOI cTy»)00¥
Y OLICHUBATh UX pe-
KOMEHJIAITNH C yUe-

He ymeer npume-
HATBH HaBBIKH JIEIIO-
BOI'O B3aUMOJIEH-
CTBHUS C CEPBUCHOM
ciryx00i1 ¥ o1leHu-
BaTh UX PEKOMEHa-

YMeeT NpuMeHsITh
HaBBIKH JEJI0BOTO
B3aMMOJENCTBHSA C
CEPBHCHOM cTyx00it
1 OLICHUBATh UX pe-
KOMEH/IAIINH C y4e-

YMeeT npuMeHsITh
HaBBIKHU JIETIOBOTO
B3aUMOJICHUCTBHS C
CEpBUCHOM ciTykO0i
1 OLICHUBATh UX pe-
KOMEHJIAIINH C yJe-

B cosepieHcTBe
yMeeT NPUMEHSTh
HaBBIKH JI€JI0OBOI'O
B3aNMOJIEUCTBHSA C
CEpBUCHOH cITy)00i
1 OICHUBATH UX PEC-
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TOM DKCIIEPUMEH-
TaTLHOM paboThHI
TEXHOJIOTHYECKOTO
oTaena npeanpus-
s (Y8)

LIUU C YYETOM JKC-
MepUMEHTAILHON
paboTHI TEXHOJIOTH-
YECKOT0 OTJIeNa
MIPEANPUSTUS

TOM SKCIICPUMECH-
TaJBLHON PabOThI
TEXHOJIOTHYECKOTO
OTJIeNa PeIpPHUsi-
THS, TOTyCKas 3Ha-
YUTENbHBIC HETOY-
HOCTH Y TIOTPEIIHO-
CTH

TOM DKCIICPUMECH-
TaTBLHON pabOThI
TEXHOJIOTYECKOTO
OTJIeNa MPeIpHUsi-
THS, TOTyCKas He-
3HAYHUTENBHBIC HE-
TOYHOCTHU

KOMEH/IAIIUU C y4e-
TOM DKCIIEpHUMEH-
TaILHOM pabOTHI
TEXHOJIOTHYECKOTO
oTIeNna Mpepus-
THS

BiageTs: HaBbIKaMU
JICJIOBOTO B3aHMO-
JIEHCTBHSI C CEPBUC-
HOU ciy»00ii 1 ore-
HHUBATh UX PEKOMEH-
JIAIIH C yYETOM
3KCIIEPUMEHTAIILHON
paboTHI TEXHOJIOTH-
YEeCKOro OTAena
npennpustus (B8)

He Brnaneet HaBbI-
KaMH JIEIIOBOTO B3a-
HUMOJICUCTBUA C cep-
BUCHOH cIy)00ii 1
OIIEHWBATh X PEKO-
MEHJalUU C y4ETOM
3KCIEPUMEHTAIBHOU
PpaboTHI TEXHOIIOTH-
YECKOTO OT/IeNa
MPEAIPUATHS

Bunaneer HaBbIKaMu
JIeJIOBOT'O B3aMMO-
JIEHCTBHUS C CEPBUC-
HOH cyx00ii 1 ore-
HUBATh UX PEKOMEH-
JIAIK C yYeTOM JKC-
MEpUMEHTAIbHOMN
paboTHI TEXHOJIOTH-
YECKOro OTxena
peanpUITHS

Xoporiio BiajieeT
HaBBIKAMU JIEJIOBOTO
B3aUMOJICHCTBUSA C
CEpBUCHOH cITyk00H
1 OLICHMBATh UX pe-
KOMEH/IALlH C y4de-
TOM DKCIIEPHMEH-
TaTbHON paOOTHI
TEXHOJIOTHYECKOI0
oTJena NpeaIpUsIThs

B coBepieHcTBe
BJIaJIeeT HaBBIKAMHU
JIeJIOBOT'O B3aHMO-
JIEHCTBHSI C CEPBUC-
HOM ci1yx00i1 1 ot1e-
HUBATb UX PCKOMCH-
JlallMK C YYETOM DKC-
MIEPUMEHTAIbHOU
PpabOThI TEXHOJIOTH-
4eCKOro OTJela
NPEAIPHUATHS
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