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1. O01IMe mMoJ10KeHus

Hucnumnimna «ConpoTuBieHHe MATEPUATOB», OTHOCUTCS K 010Ky b1 yueOHOro miana, BXOAsIIEro
B COCTaB 00pa30BaTENbHOW MpOrpamMMmbl BhICIIEro oOpa3zoBanusi moarotoBku 23.03.01 - TexHomorus
TPAHCIIOPTHBIX MpoueccoB (mpoduis - OpraHnusanus nepeBo3oK U 0€30MaCHOCTh JABMKEHUS).

HopmaruBHO-MeToqMueckoil 6a30i i pa3paboTku pabodel mporpamMmbl y4eOHOH AMCHUIUIMHBI
«ConpoTuBiieHHE MATEPHAJIOB) SIBIISIFOTCS:

- ®enepanbHblii 3aK0H «O06 oOpazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 Ne 273- @3;

- Tlopsmok opraHu3aluy ¥ OCYIIECTBICHUS 00pa30BaTEIbHON JIEATEIHHOCTH MO 00pa3oBaTeNbHbIM
nporpaMMaM  BBICIIEr0 00pa3oBaHMs - TporpaMmMaMm OakajaBpHara, IporpaMMmaM CIEHUAINTETa,
porpaMmmaM MarucTpaTyphbl, YTBEPKICHHBIN MprukazoM MunoOpHayku Poccun ot 06.04.2021 1. Ne 245;

- [Tpuka3z Muno6puayku Poccun Ne 636 ot 29.06.2015 1. «O0 yTBEp»K/I€HUU MOPSIKA
MPOBEJCHUS TOCYAApCTBEHHON WTOTOBOM arTecTalMu MO OO0pa3oBaTebHBIM MPOrpaMMaM  BBICIIETO
o0Opa3oBaHus - IporpaMMaM OakajiaBpuaTa, IporpaMMam CleUaINTeTa, IPorpaMMaM MarucTpaTypb»;

- [Ipuka3z MunucrepcTBa Tpyaa u counanbHoi 3amuTel oT 08.09.2014 Ne 616H «O0
YTBEP)KICHUH MPOPECCHOHATBHOTO cTaHAapTa «CIENHUaINCT 10 JIOTUCTUKE Ha TPAHCIIOPTEY;

- @enepanbHbIi TOCYJapCTBEHHBIN 00pa3oBaTeNbHbIN cTaHaapT Bhiciiero oopazosanus (GI'OC BO)
1o HanpasyieHuto noarotoBku 23.03.01 «TexHosmorus TpaHCIOPTHBIX MpOLecCOB» (YpOBEHb OakajgaBpHar),
YTBEpKACHHBIN MprukazoM MuHuctepcTBa oopazoBanus u Hayku PO ot 07.08.2020 Ne 911;

- VYuebnsie iansl OIIOII BO 23.03.01 «TexHomorus TpaHCIOPTHBIX IPOLECCOB) HANPABIEHHOCTh
(mpodmib) «OpraHuzanus MepeBO30K M OE30MaCHOCTh ABMKEHUSD IO OYHOM, 3a0YHOW M OYHO320UHOM
dbopmam o0OyueHus, omobOpeHHsie YdeHsiM coBeroM PUBUY (mpotokon Ne 3 or 16.03.2023), ¢
JIOTIOJIHEHUSIMU U U3MEHEHUSIMH, YTBEPKJIEHHBIMU Ha 3acefaHuu YueHoro cosera PUBUNY (mporokon ot
20.04.2023 Ne 4), BBenennbimu npukazoM PUBNY ot 28.04.2023 No302-A.

OOyuenue no obOpazoBartenbHOi mporpamme 23.03.01 - TexHonorus TPaHCHOPTHBIX HPOLIECCOB
(mpoduib - OpraHnuszanus nepeBo30K U 0€30MaCHOCTh ABUKEHUSI) OCYIIECTBIISETCS HA PYCCKOM SI3BIKE.

2.00beM TUCHHUIIHHBI B 3a4eTHBIX eIMHUIAX € YKa3aHHEM KOJIHYecTBa
aKaJeMHYeCKHX YaCcOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4alomuXxcs ¢ npemnoaaBaresem (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YaKOIIUXCS

Bup yue6HOM paboThI Bcero akaieMU4ecKuX 4acoB
ouHas opma

KonTtakTHasi pa6oTa ¢ mpenoaaBarteiemM: 52,35
nexuuu (JI) 24
npaxktuaeckue 3anstus (113) 12
nmabopaTtopubie padoTs (JIP) 12
npomexxyrouHas arrecranus ([1A) 0,35
CamocrosiTesibHasi padoTa 00y4alOLINXCH 91,65
M3y4eHUE TEOPETUYECKOT0 Kypca 26
NOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 3HaHUI 30
OJIFOTOBKA K TPOMEXYTOYHOH aTTecTaluu 35,65
Bua npoMeKyTO4YHOM aTTeCTALMHU: JK3aMeH
OO61mast TpyA0eMKOCTh 5/180




*KoHnTakTHas paboTa 00yJaroImuXcs ¢ MPErnoiaBaTeNieM, B TOM YHCIIE C MPUMEHCHHEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH, BKIFOUACT 3aHATHUS JICKIIUOHHOTO THIIA, U (MJIH) MPAKTUYCCKUE 3aHATHUS, Ta0OpaTOpHBIC pabOoThI, U (WIIN) FPYIIIIOBBIC
KOHCYJIbTAIlNH, ¥ (MIU) HHAUBUAYAIBHYIO paboTy 00ydaromerocs ¢ mpernojaBaTescM, a TAKKE aTTECTAI[HOHHBIC HCIIBITAHHS
MPOMEKyTOUHOHN arrecTanini. KoHTakTHas paboTa MOXKET BKIIFOYATh MHBIC BUIBI YICOHON AEATEIFHOCTH, PEIyCMaTPHBAIOIINE
TPYIIIOBYIO U HHAMBHIYaJbHYIO pab0Ty 00yJaromuxcs ¢ mpernoaaBaTeseM. Yacsl KOHTAaKTHOH paboTHI ONpeaemsoTCs
[MomoxerreM 06 OpraHU3aliy U NPOBEICHIH KOHTAKTHOW PabOTHI IPU pealn3aiiii 00pa30BaTeIbHBIX IPOTPaMM BBICIIIETO
00pa3oBaHus, yTBEPKACHHBIM YueHbIM coBeToM PUBUY ot 25 despans 2020 rona.

3. Ilepeyens MIaHNPYEMBbIX Pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbI

[InaHupyemMbIME pe3ysibTaTaMH OOYYEHUsS MO JUCHUILTUHE, SBISIOTCS 3HAHUS, YMCHHS, BIIAJICHUS
W/WIN  ONBIT JAEATENBHOCTH, XapaKTePU3YIOIIME ATalbl/ypoBHH (OPMHUPOBAHUS KOMIICTCHUUH U
o0ecreyrBarIue JAOCTHKCHUE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUsS 00pa30BaTENbHON MPOrpaMMbl B
EJIOM.

Heas aucuumiInHbl - GOpMUPOBAHNE TEOPETUYCCKUX 3HAHWM U MPAKTUYCCKUX HABBIKOB PEIICHUS
CTaHJAapTHBIX 3ajday HpO(l)eCCHOHaJIBHOfI ACATCIIbHOCTH, OCHOBAHHBIX Ha Q)YHHaMCHTaHBHBIX 3HAHUAX
OOIIMX METOJIUK pacyeTa MaTepUaoB.

3agaun AUCHUNJIMHBI:

- UW3yYEHUE CONPOTHBICHHS  MaTepHajioB B  00beME HEOOXOAMMOM  JUIi  YCBOCHUS

0011enpoeCCUOHAIBHBIX U CICIIHAIBHBIX JUCIUILINH;

- JOCTIDKEHHUE TTyOOKOT0 TOHUMaHHSI 00YyUJarOIIUXCs CYyTH MEXaHUYECKUX SIBJICHUM;

- (hopMHUPOBaHHE HAYYHOTO MHUPOBO33PCHHSI,

- Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, OCBOCHHS TIPHEMOB Y HAaBBIKOB TBOPYECKOM
JIeSTCIIbHOCTH;
- (hopMHpOBaHHE TEXHUYECKOTO MBIIIIIEHUS, TTO3BOJISIONIETO MOBHIIIATh HaJIC)KHOCTD

BBIITYCKAa€MOM MPOIYKIIHH.
[Tponecc n3yyeHHs QUCUUIUIMHBI HAapaBiIeH Ha (pOpMUpPOBaHHE CIEAYIOUINX KOMIIETEHIINHA |
OIIK-1 - cnocoOeH NpPUMEHATH €CTECTBEHHOHAy4YHblE U OOIIEMH)KEHEPHbIE 3HAHUS, METOJbI
MaTeMaTHYeCKOro aHaJIN3a U MOJAETHPOBAHUS B IPOPECCHOHATBHOM IeATETbHOCTH.
B pesyabTare n3yueHusi IMCUMIIMHBI CTYAEHT [10JI7KEH:

3HATh:

- TEOPHI0, METOJIUKH U OCHOBHBIE 3aKOHBI B 00JIACTU €CTECTBEHHBIE HAYK;

- TEOPHI0, METOJMKH U OCHOBHBIE 3aKOHBI B 00J1aCTH OOIIEMH)KEHEPHBIX HaYK;

yMeThb:

- ICTI0JIb30BaTh ITOJIYYECHHBIE TEOPETUYECKUE 3HAHUS IIPU PEILICHUH 33134 B TEXHUYECKUX
MPUIIOKEHUSAX TPOPECCUOHAIBHON 1eATeNbHOCTH;

BJIa/IeTh HABBIKAMM:

- IPYMEHEHUS €CTECTBEHHOHAYYHBIX METOIMK B pealn3alii TEXHOJIOTHYECKUX MPOIIECCOB B
npodeccuoHaIbHOMN eI TeTbHOCTH;

- IpYMEHEeHUs1 OOIIEMH)KEHEPHBIX METO/IMK B pealn3allii TEXHOJIOTHUECKUX MPOIIECCOB B
npodecCHOHATBLHOM e TeTbHOCTH.

4. MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jannast yueOHasi AUCHUILTMHA OTHOCUTCS K 00s3aTeTbHOM YacTH, YTO 03HaYaeT POpMUpPOBAHUE B
npoiiecce 00yueHus y 00yJaroIIMXcsi OCHOBHBIX MPO(eCCHOHATBHBIX 3HAHUI M KOMIIETEHIIUN B paMKax
BBIOPAHHOTO MPOUIIS.

OcBoeHne TaHHOU AUCIUIUIMHBI SBIISIETCS HEOOXOIUMOM OCHOBOM TSI IOCTIEAYIOMIETO U3YICHHS
nucturmuH OITOIT u HanMcanus BBIMYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.
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Ob6ecnieunBaronme ConyTcTByOMIHE ObecrieunBaeMbIe
MaremaTuka I'mapasnyka ¥ rUAPO-IIHEBMOIIPHUBOL IToaroroBka k caaye u
®dusuka JlonoJIHuTENbHBIE TJIaBbl MATEMATUKHU caaqa
Teopernyeckas MEXaHHUKa FoCyapCTBEHHOI0
JlonoTHUTE IbHBIC TJ1aBbl QU3UKU 9K3aMCHa
Marepuanosenenue. TeXHOIOTUS KOHCTPYKIIMOHHBIX
MaTEepHUaJIOB

VYka3zaHHble CBS3U JUCUUILTUHBI «CONMPOTUBIIEHHE MATEPUATOB)» JaI0T 00Y4aIOIIEeMYyCsl CUCTEMHOE
NPEICTaBICHNE O KOMIUIEKCE U3Y4aeMbIX TUCHUILINH B cooTBeTcTBUU ¢ PI'OC BO, uT0 0b6ecneunBaer
TpeOyeMblil TEOPETUUECKUI YPOBEHb U MPAKTUYECKYIO HAIIPABICHHOCTh B cCUCTeMe O0yueHus U Oyayuieit
JIeATEIbHOCTH BBIITYCKHHKA.

5. Coaep:xxaHue THCHMILINHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3ieiaM) ¢ yKa3aHueM
OTBE/IECHHOT0 HA HUX KOJMYeCTBA aKA/IeMHYECKUX YAaCOB
5.1. Tpyooemkocms pazoenos oucyuniunl

ouHas ¢bopMa o0vueHHsI

Ne HaumenoBanue pa3zjena JUCHMILIUHBI J | 113 | JIP Bcero C amocrosTenbHas
/1 KOHTaKTHOM pabora
paboThl
3anauu Kypca COIPOTUBIICHUS
MaTepUaJIOB. OcHoOBHEBIE MOHSTHS.
1 [[lonsarus 0 HaIIpsS)KEHHOM u 1 - - 1 4
ne(OpMUPOBAaHHOM  COCTOSIHUH.  Metoz
CEYCHMI.
2 |llenTpanbHOE pacTskeHHe-cxkaThe. CIBUT. 1 1 4 7 4
3 MexaHu4YecKre CBOMCTBA  MAaTEpHUaoOB. 5 1 ) 4 4
["'eomMeTpHUECKUE XapaKTEPUCTHUKU
4 [Tonepeunstit u3ru6. Kpyuenue. PacueTs! Ha) 5 1 4 12 4
MPOYHOCTE.

5 AHanu3 HaInpsHKEHHOTO uoy i ) 1 4

neOpMHUPOBAHHOTO COCTOSIHUS B TOYKE.

6 |CimoxxHOE COPOTHBIICHHE. 2 - - 2 4

7 |M3rub c Kpy4yeHuem. 2 1 - 4 4

Teopus HaMpsKEHHOTO u
neOpMHUPOBAHHOTO COCTOSIHUS B TOYKE.
8 N 1 - - 1 4
O6o0mennbiii  3akoH ['yka. OObemHas
nedopmartus.

9 [Teopust mpoYHOCTH. 2 - - 1 4
10 |[MuaTerpan Mopa. Crioco6 Beperiarnna. 2 - - 2 4
11 |Kocoii u3ru6. BHeneHTpeHHOe coKkatue. 2 2 - 3 4
12 |Cratudecku HEONpeaeIUMbIE CUCTEMBI. 2 2 - 4 4
13 |YcToWYMBOCTH CXATBIX CTEPIKHEH. 2 2 - 3 4
14 |[luHamMuuecKue Harpy3Ku. 2 2 4 7 4

HToro no pasaenam: 24 | 12 | 12 52 56
[IpomexxyTouHas arrectanus X X X 0,35 35,65
Bcero: 144




5.3. TeMbl 1 (pOpMBI 3aHATHI CEMHHAPCKOr0 THIA

Y4eOHBIM IJIAHOM 110 AUCIUILIMHE MPETYCMOTPEHBI IPAKTHYECKUE 3aHATHSI.

No HaumenoBanue pa3zena JUCHUILTAHBI dopma npoBeeHHs TpynoeMKocTb, yac
(Momyst) 3aHATUA ouHas
1 LlenTpansHOE pactsbkenne-ckatre.  JlaboparopHas paboTa 4
CnBur. [IpakTnueckas pabora 1
MexaHnYecKHue CBOKMCTBA MATEpUAJIOB.
2 [IpakTuueckas padbora 1
["'eomMeTprUECKUE XapaKTEPUCTHKU
3 [Tonepeunblit H3TH0. Kpyuenue. |Jagoparopnas paGora 4
PacueTsl Ha IPOYHOCTE. TTpakTHIecKas paboTa 1
4 |Ananu3 HaNpsSHKEHHOTO U [IpakTuueckas pabora -
e OpMHUPOBAHHOTO COCTOSIHUS B TOUKE.
5 |CioxHO€E COnpOTHUBIIEHUE. [IpakTuueckas pabora -
6 |[M3rub c kpydyeHuem. [IpakTrueckas pabora 1
Teopus HaMpPsHKEHHOTO u
e(OPMHPOBAHHOTO  COCTOSIHHUS B
7 [ (bopmp . [IpakTrueckas paboTa -
Touke. O0600LIeHHbIH 3aKkoH ['yKa.
O6vemuas nedopmarusi.
8 [Teopust MPOYHOCTH. [IpakTuueckas pabora -
9 |Uarterpan Mopa. Cioco6 Bepemarnna.  |[[Ipaktuueckas pabota -
10 [Kocoti n3ru6. Buenenrpennoe cxxarue. [[Ipakrudeckas pabora 2
11  |Cratmuecku Heomnpenenumele cuctembl.  [[Ipaktuueckas pabota 2
12 YcTOHYMBOCTB CXKATBIX CTEPIKHEH. [IpakTuyeckas padora 2
13 JIMHaMU4ecKre Harpys3Ku. [IpakTryeckas pabora 2
JlaGoparopHas paboTa 4
Hroro 24
5.4 Jlemanuzayua camocmoamenvnou pabomaol
HaumenoBanue pasnena .
Ne Bun camocrositenbHOM paboTh OYHas
JUCIUIUIAHBL (MOJTYJIS1)
3amaun Kypca
COIIPOTHUBIIEHUSI MaTepHUaJOB.
OcHoBHbIE
ITonroToBka K TECTOBBIM BOIIpOCaM,
1 MOHSTHSL. [lonsiTus 0 4
MOBTOpPEHUE JICKIMOHHOTO MaTepraa
HaIPSHKCHHOM "
e opMHUPOBaHHOM
COCTOSTHUH. MeTo | cCeUeHHit.
LlenTpansHOE pacTsHKeHHe- [TonroToBKa K TECTOBBIM BOIIPOCAM,
5 cxatue. CIBUT. MOJTrOTOBKA K MIPAKTUYECKON U 4
nmabopaTopHO# paboTe, MOBTOPEHHE
JIEKIIMOHHOT'0 MaTepuasa
. ITonroToBka K TECTOBBIM BOIIPOCAM,
MexaHuueckue CBOMCTBA 9
3 MO/ATOTOBKA K MpakTU4eckoil pabote, 4
MaTepuanoB. I eomerpuueckue
MOBTOpPEHHE JIEKIIMOHHOTO MaTepuana
XapaKTEPUCTHUKU
[lonepeunslit u3ruo. IToaroroBka K TECTOBBIM BOIIPOCaM,
4 Kpyuenne. Pacuetst  Ha MOATOTOBKA K MPAKTHYECKOUN U 4
[POYHOCT. n1abopaTtopHOit paboTe, MOBTOPEHUE




JICKIIMOHHOI'O MaT€puaia

Ananuz HAIIps’KCHHOI'O U

HO,Z[FOTOBKa K TECTOBBIM BOIIpOCaM,

3) neOpMHUPOBAHHOTO MOJIrOTOBKA K MPAKTUYECKON paboTe, 4
COCTOSIHUS B TOUKE. MOBTOPEHHE JICKIIMOHHOTO MaTepuaia
C1o’kHOE CONPOTUBJICHHE.

[ToaroroBka K TeCTOBBIM BOIIpPOCaM,
6 MOJIFOTOBKA K MPAKTUYECKON paboTe, 4
MOBTOPEHHE JIEKLIMOHHOTO MaTepuaia
M3rub ¢ kpyueHuem. [TonroToBka K TECTOBBIM BOIIPOCAM,
7 MOATOTOBKA K MPAKTHYECKOH paboTe, 4
MOBTOpPEHHE JICKIIMOHHOTO MaTepuaa
Teopust HaPsSHKEHHOTO U
neOpMHUPOBAHHOTO [ToaroroBka k TeCTOBBIM BOIIPOCaM,

8 COCTOSTHUS B TOYKE. MOJITOTOBKA K MPAKTHYECKON padoTe, 4
O60061eH b1 3aK0H ['yKa. MOBTOPEHHE JIEKLIMOHHOTO MaTepuaia
O0BemHas aedopmarus.

Teopust POYHOCTH. [ToaroroBka k TeCTOBBIM BOIIPOCaM,
9 MO/IrOTOBKA K IpaKkTU4eckoi padore, 4
MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia
WuTerpan Mopa. Crioco6 [ToaroroBka k TeCTOBBIM BOIPOCaM,
10 Bepemaruna. MOATOTOBKA K MPAKTUYECKOM paboTe, 4
MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia
Kocoii u3ruo. [ToaroroBka k TeCTOBBIM BOIPOCaM,
11 BrenenTpeHHoe cxxatue. MOATOTOBKA K MPAKTUYECKOM padoTe, 4
MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia
CraTtudecku [ToarotroBka K TeCTOBBIM BOIIPOCaM,
12 HEOTPEACTUMBIE CUCTEMBI. MOJITOTOBKA K MPAKTHYECKON padoTe, 4
MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia
'Y CTOMYUBOCTD CKaThIX [ToaroroBka K TeCTOBBIM BOIIPOCaM,
13 CTEPIKHEM. MOATOTOBKA K MpaKkTU4eckoii paboTe, 4
MOBTOpPEHHE JICKIIMOHHOTO MaTepraa
JlnHAMIYeCKHEe HATPY3KH. [TonroToBka K TECTOBBIM BOIIPOCAM,
14 MOJITOTOBKA K MPAKTUYECKON U 4
nmabopaTopHO# paboTe, MOBTOPEHUE
JIEKIIMOHHOT'O MaTepuaia

15 [ToaroroBka § K [ToaroroBka K SK3aMeHY 35,65

MPOMEKYTOUYHOM aTTECTAINH
HUroro 91,65




5.2. Cooeporcanue 3anamuil 1eKYUOHHO20 MUna

Tema 1. Bseoenue. Ocrnognvie nonodceHus. 3adaqu Kypca conpomugieHus Mamepuaios.

CBs13b Kypca ¢ APYTMMHU JUCHUILUIMHAMHU. MeToMKa pelieHus 3a/1a4 B COIPOTUBRICHUN MaTepuasioB. Beibop u
000CHOBaHME pacdyeTHOU cxembl. OmnpeneneHue CTEpKHs, IUIACTHHBI, 00004YKH, MaccuBa. [lepemerenus
yIJI0BbIE U JUHEeHHbIe. [[puHIMT HAaYaTbHBIX apaMeTpoB. YIIPYroCTh U MIACTUYHOCTh. OCHOBHBIE TUIIOTE3bI
o nepopmupyemom Tene. Buemnue cwiibl M ux knaccudukanms. Cuibl 0ObeMHBIE U MTOBEPXHOCTHBIE.
Harpysku cratuueckue u AuHamuuyeckue. Harpysku nocrositHHble U iepeMeHHbie Bo Bpemenu. [Ipunnun Cen-
Benana.

Tema 2. Ilpunyun wneszasucumocmu oOeticmseusi cuil. Buympennue cunvt u memoo ux uzyyerus (Memoo
ceyenutl). Hanpscenue nonnoe, HopmaisHoe u kacamenvHoe. Jlegpopmayuu 1unelinvle u yenosvle.

[TonsiTust 0 HampsKEHHOM M AeOPMHUPOBAHHOM COCTOSIHMH. PacTspkenue u cxarue. Hampsokenus B
NOTIEPEYHbIE M HAKJIOHHBIE CEYEHHs NPsAMOro crepxkHs. Jledopmanmuu mNpoaoibHbIE M TONEPEYHBIE.
Koadounuent Ilyaccona. 3akon 'yka mpu OJHOOCHOM HAIPSHKEHHOM COCTOSHUM. MOZynib YIpPYyrocTu.
OmnpeneneHue OCEBbIX IEpEeMEIICHUN MonepeyHblx cedeHuil. llocTpoeHue »smiop MNPOJOJBHBIX CHJ,
HOPMAJIbHBIX HANpPsDKEHUH M oceBbIX mepemenieHuil. [loreHnumanbuas sHeprus aedopmanuu. Y aenbHas
NOTEHLUAIbHAsI SHEPTUsl.

Tema 3. Mexanuueckue c8oucmea Mamepuaios NPu pacmsariCeHuu U CHcamuu.

OnpITHOE M3yYyeHHE CBOWCTB MAaTEpUaOB MPHU PACTKEHUU. MexaHMdecKue XapakTepucTuku. J(unarpamma
cxkarug. [lnmactudeckoe M Xpymkoe COCTOSIHHE MaTepuaia, THIbl paspylieHus. BrnusHue temmeparypbl u
CKOPOCTH Harpy»kKeHMsI Ha MEXaHUYECKUE XapaKTEPUCTUKKU MaTepHaa.

Tema 4. Pacuemvl Ha npoyHOCMb NPU PACMANCEHUU U CHCATUU.

Pacuer mo nomyckaembiM HanpspkeHusM. Pacder mo paspymaromum Harpy3kam. OCHOBHBIE HOHSITHUSI O
HAJIGKHOCTH W JIOJTOBEYHOCTH KOHCTPYKUMU. THUIBI 3a7ay Mpu pacyeTe Ha MPOYHOCTh: IMPOBEpKAa Ha
IIPOYHOCTH, MOAO0P CEUEHUH U ONpeiesIeHNE TPY30I10AbEMHOCTH CTEPIKHEN.

Tema 5. Kpyuenue. Hccrnedosanue uucmozo cosuea.

I'maBHBIE HamMpsDKEHHS MPH YUCTOM caBure. 3akoH ['yka mnmst casura. 3aBucumoctu Mexny E, G, v mns
n30TponHOro Ttena. KpydeHwe mnpsiMOro CTEpKHSA KpYIJIOrO IONEepedHoro cedeHus. HampspkeHus B
MOTIEPEYHOM CEUYEHMM CTEp)KHs. YToil 3akpyuuBaHus. JKecTkocTh npu kpydeHuu. [loTeHuuanbHas sHeprus
negopMaluu Kpyriaoro CTEp>KHS NpU KpydyeHHH. PacueT CIUIOIIHOrO M MyCTOTENIOro KpPYyIrJIoro CTEpP)KHS Ha
IPOYHOCTH U JK€CTKOCTh. OCHOBHBIE PE3YJIbTAThl TEOPUH KPYUEHHUS CTEPKHEH HEKPYIJIOTO CEUEHUSI.

Tema 6. ['eomempuueckue Xapakmepucmuky NONEPeyHbIX CeyeHULl CIepI’CHSL.

Cratuyeckue MOMEHTHI Iutomiaau. OceBble, MOJSPHBIE U LEHTPOOEKHbIE MOMEHTHl MHEPLUHU IJIOLIA/IH.
Paguycel nHeprimu. 3aBUCHMOCTH MEKIAYy MOMEHTAMH MHEPILIMM [ TIapaJuIeNbHbIX Ocell. MI3MeHeHne oceBhIX
MOMEHTOB B 3aBUCUMOCTH OT yIja MOBOPOTa KOOpPAMHATHBIX oceil. ['nmaBHble ocu uHepuuu. [ aBHBIE
MOMEHTHI uHepuuu. OmpenesacHue MOJ0KEHUS IVIaBHBIX OCEH M BBIYMCIIEHUE TNIABHBIX MOMEHTOB MHEPLUU
pa3IMYHBIX CEYEHHIA.

Tema 7. H32ub npamuix cmepichel.

Buemnue cuiibl, BbI3bIBatomue u3ru6. Omnopsl U onopHble peakuuu. OrnpeneraeHre BHYTPEHHUX CHIIOBBIX
(akTOpOB B MONEPEUYHBIX CEUEHUAX Oanok npu usruode. uddepeniuanbapie 3aBUCUMOCTH Mexay M, Q u g.
Omopel M u Q. UYwmcrelii W momnepevHblii m3rn0. HopMmanbHble HampspDKeHHS TPH YUCTOM  H3THOE.
PacnpocTpanenue BBIBOJOB 4YMCTOrO M3ruba Ha monepeyHbld n3rub. KacarenbHble HampsokeHHs NpU
nonepeuHoM wu3rude crepxHs (popmyna J[.M.Kypackoro). KacarenbHble HampsokeHHsI TIPU  U3THOE
TOHKOCTEHHBIX cTepkHell. [lonartue o mentpe m3ruba. ['naBHble HampspkeHus npu u3rubde. ParnponansHOe
cedeHue OaJok.

Tema 8. Ilomenyuanvnas snepeusi degpopmayuu npu uzeube. /Jugghepenyuanvroe ypasnenue uzo2Hymou ocu
NPAMO20 CIMEPICHS U €20 UHMe2PUPOosatue.

Meron HauanpHbIX mapameTpoB. baiku Ha ynpyrom OCHOBaHMHM. Teopusi HampsHDKEHHOTO U
ne(OpMUPOBAHHOTO COCTOSTHUSI B TOuke. [J1aBHbIE IUIOMIAJIKM M TJaBHble HampsbkeHus. OnpeneneHue
MOJIOKEHUS IIaBHBIX IJIOIIAJ0K U OTHICKAHHUE -BEJIMYUH TJ1aBHBIX HanpsbkeHud. OnpeienieHne HapsyKeHU! B
HAaKJIOHHOM IUIOHIaJIKE TIPU JBYXOCHOM HampsDKEHHOM — cocTosiHuU. ['paduyeckoe u3oOpakeHue
HAIpPsDKEHHOTO COCTOSIHHSA C TOMOIIBIO Kpyra Mopa. OKcTpeMalbHble KacaTelbHblE HaIpPsSDKEHUS.
O0600menHbIi 3akoH ['yka. O0bemHas nedopmanus. Y aenbHas MOTEHIIMATbHAS SHEPTUs. Y IeTbHAs YHEPTUS



W3MEHEHUsT 00beMa U U3MEHEHUS (DOPMBI.

Tema 9. Teopuu npounocmu u ux HazHayeHue. IKGUBATIEHMHOE HANPACEHUE.

Kputepun BO3HUKHOBEHHS IUIacTHUECKUX nedopmanuid. Teopuss HanOOMbIINX KacaTeIbHBIX HATPSIKCHUH.
Teopus sHeprun popmonsmeHeHus. Teopus xpymnkoro paspyuienus. Teopust Mopa.

Tema 10. [lomenyuanvras suepeus oeghpopmayuu u oowue Memoovl onpedeieHus: nepemeueHul.
[ToreHuuanbHast 3HEPTUs -CTEPXKHS MPHU MPOU3BOJIBHOM HArpyXeHHH. TeopeMbl O B3aMMHOCTH pPadOT U
nepemenieHunii. Teopema Kactunmano u npuHmmn Hanbonbmei padotsl. MHTErpan Mopa mis BeIYHCICHUS
nepeMenIeHU MPOU3BOJILHO HarpykKeHHOro cTepxkHs. Crocob Beperniaruna.

Tema 11. Obwuii cayuaii deticmeusi Haepy30K Ha cmepaiceHb. Kocotl uzeuo.

OrnpeneneHne HANPSY)KEHUM, HAX0XKICHHUE MOJ0KEHUSI HEUTPaJIbHON OCH U ONACHBIX TOYEK B ceueHuH. Pacuer
Ha MPOYHOCTh CTEpKHEH OOJBIION >XECTKOCTH MPH COBMECTHOM HM3TMOE U PACTSHKCHHM WM CXKaTHH.
OrnpeziesieHHe TOJOXKEHUS HEUTPAJIbHOW JIMHUM W HANpsOKCHWH. BHeEneHTpeHHoe ckaTthe, H3rud ¢
Kpy4YEHUEM.

Tema 12. Cmamuuecku Heonpeoeaumvle CUCTEMDbL.

[TonsiTHE O cTENeHIX CBOOOBI U CBs3siX. MeTon cwit. KaHoHndeckne ypaBHeHHS. BEIOOP OCHOBHOM CHCTEMBI.
Pacuer craTudecku HeONpeaEIUMbIX 0AIOK U MPOCTEHUIIIUX paMm.

Tema 13. IIpooonvhbiii uzeub cmepircHs.

[TonsiTre 06 yCcTONYMBON U HEYCTOMUMBOM (popMax paBHOBECHS. Y CTOMYUBOCTD CKATBIX CTEPIKHEH.

[lonsiTne o xputudeckoi Harpyske. @opmyna Dilsiepa i pa3iMYHBIX CIy4aeB OMNOPHOTO 3aKPEIUICHMSL.
[TonsiTrie 0 THOKOCTH ¥ MPUBEACHHOM AnuHe cTepxHs. [Ipeaens: npumenumoctu popmyisl Jitnepa. [lonarue
0 IOTEepEe YCTOMYMBOCTH IPU HANPSDKEHUSAX, NPEBBIMIAIOMIKX IPEAea MPONOPLUOHAIBHOCTH MaTepHala.
Uccnenosanne Scunckoro. Koaddumnument npomonsHoro usruda. I[lombop cedyenwii mpu pacuere Ha
ycToiuuBocTh. [IpononabHO-nIonepeuHsbiil U3rud, NpoBepKa YCTOWYMBOCTU U IPOYHOCTH.

Tema 14. /[unamuyeckasn HacpysKa.

Ucnonp3oBanne npunnmna Jlamambepa. Cuiibl nHEpUUU. YOpyrue KojaeOaHUs CHCTEM C OJIHOW CTETEHBIO
cBoOoabl. Onpeenenne AMHAMUYECKOTO KO3 dUIMeHTa npu Konedanusx. Y napHbie Harpy3ku. [IpogonabHbiit
ynap. U3rubarommit ynap. Kpyramwmii ynap. Hanpsokenus u nedopmanuu npu yaape.

6. MeTonnyeckue yKkazaHusi Uisi 00y4aOMMXcsl M0 OCBOEHUIO AU CHUIIIHHBI

6.1 OO0mme MeroaMYeCKHEe PEKOMEHAALMH 10 OCBOCHUIO IHCHHUILIMHBI, 00pa3oBaTelbHbIE
TeXHOJIOTUH

JlucuumuiHa peannusyercs MocpeiCTBOM MIPOBEACHUSI KOHTAKTHONW paboThl ¢ 00yyaromuMucs (BKIIoYast
IPOBEJECHUE TEKYLIEro KOHTPOJSI YCHEBAEMOCTH), CaMOCTOSITENIbHOM paboThl  oOywarommxcs U
IPOMEKYTOYHON aTTeCTalHU.

KonTakTHas paboTa MOXKET ObITh ayAUTOPHOM, BHEAYIUTOPHOM, a TaK)Ke MPOBOJUTHCS B AIEKTPOHHOU
UH(POPMAaLIMOHHO-00pa3oBaTenbHOM cpene uHcTHTyTa (mamee - DMOC). B ciydae mpoBefeHHsS YacTu
KOHTaKkTHOM pabotbl mo nuctumianHe B OMOC (B COOTBETCTBMM C pacHMCaHUEM YYEOHBIX 3aHATHIN),
TPYAOEMKOCTh KOHTaKkTHOU padoTa B DMMOC sKkBUBaNieHTHa ayAUTOPHOM padoTe.

[Tpu mpoBeneHMM y4eOHBIX 3aHATHI MO JAUCHUILUIMHE OOECIIEYMBAETCS PA3BUTHE y OOYYAIOLIMXCS
HABBIKOB KOMaHJHOW pabOTHl, MEXJIMIYHOCTHONH KOMMYHUKAIIMHU, TPHHSATUS PEHICHUH, JTHUICPCKUX Ka4eCTB
(BKJItOYAs] IPOBE/IEHUE MHTEPAKTUBHBIX JIEKIMH, TPYNIOBBIX AUCKYCCHH, POJEBBIX MIP, TPEHUHIOB, aHAJIU3
CUTyalllidi M WMHTAIIMOHHBIX MOJIENICH, MperoAaBaHue IUCIHMILIMHBI B (opMe Kypca, COCTaBIEHHOTO Ha
OCHOBE pE3YyJbTaTOB HAYYHBIX HCCIECIOBaHUN, NPOBOAMMBIX HMHCTUTYTOM, B TOM YHCIE€ C YYE€TOM
PETHOHATBHBIX OCOOCHHOCTEH TPO(PECCHOHANBHON JIEATENIFHOCTH BBITYCKHUKOB W MOTPEOHOCTEH
paboTtonareneit).

[lpenoaBanre AWCHUIUIMHBI BEAETCS C TPUMEHEHHWEM CIIEAYIOMIMX BHIOB 00pa30BaTEIbHBIX
TEXHOJIOTH:

-0aNIbHO-PEUMUH206as MEXHON02US OYEHUBAHUSL
- 9/1eKMpPOHHOE 00yyueHue;

- npobemHoe ooyueHue.

Jlnist oLleHKW 3HAHM, YMEHH, HABBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMH MO JUCLUIUINHE
pUMeHseTcs OaUIbHO-PEUTUHIOBAs CHCTEMa KOHTPOJIS U OLIEHKHM YCIIEBA€MOCTH CTYIEHTOB. B ocHOBY
0aJUIbHO-PEUTUHTOBOM CHUCTEMbI TIOJIOXKEHbl HPUHIUIBI, B COOTBETCTBUM C KOTOPBIMH (HOpPMHUpPOBAHUE
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PEUTHHra CTYyIEHTa OCYIIECTBISECTCA B XOE TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH. MakCHMalIbHOE KOJIUYECTBO
6ayoB B cemectpe - 100.

[To urtoram TeKymie ycreBaeMOCTH CTYAEHTY MOXKET OBITh BBICTABJICHA OICHKA IO MPOMEKYTOYHOMH
aTTecTallly B COOTBETCTBUU 3a HAaOpaHHBIMU 3a ceMecTp Oaimamu. CTyaeHTam, HaOpaBIIUM B XOJIE TEKYIIETO
KOHTPOJISI yCIeBaeMOCTH 1o auciuiuiae oT 61 1o 100 6amioB W BBIOJHUBIIMM BCE 00S3aTEbHBIC BUIBI
3alJIaHUPOBAHHBIX YYEOHBIX 3aHATHM, MO PEUICHHIO MpernojaaBares 0e3 MPOXOXKACHUS MPOMEKYTOUHON
aTTeCTalllU BbICTABIISIETCS OLIEHKA B COOTBETCTBUU CO LIKAJION OLIEHKH PE3yJIbTaTOB OCBOCHUS IMCLUUIUIMHBIL.

Pesyabrar 00ydenusi cuuraercsi CcPOpMHUPOBAHHBLIM (MOBBINIEHHBI YPOBEHb), €CIIH
TEOPETUYECKOE COJIEP)KAHHE Kypca OCBOCHO IIOJIHOCTBIO; TPH YCTHBIX COOECeOBaHUAX CTYACHT
MCYEPIBIBAIOIIE, MOCIEeI0BATEIbHO, YETKO U JIOTHUYECKH CTPONMHO H3JlaraeT y4yeOHbI marepHuall; CBOOOIHO
CIIpaBJIAeTCsA C 3aJayaMH, BONPOCaMHM M JAPYTMMU BHUJIAMU 3aJaHuil, TpeOylOLMX NPUMEHEHUS 3HAHMH,
UCIIONIB3YET B OTBETE JOIOJIHUTEIbHBIA MaTepHuall; BCe MPEAyCMOTpEHHbIe paboueil yueOHOI mporpaMMoit
3aJJaHHsI BHITIOJTHEHBI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSAMH, CTYIEHT CIIOCOOCH aHAIM3UPOBAThH
MOJIyYEHHBIE pEe3YJIbTaThl; MPOSABISIET CAMOCTOATEIBHOCTh IIPU BBINOJHEHHUH 3aJaHUi, KadecTBO MX
BBITIOJTHCHHSI OLIEHEHO YuciaoM OaymoB ot 86 mo 100, 9TO COOTBETCTBYET NOBBINICHHOMY YPOBHIO
c(hOpMUPOBAHHOCTH PE3yJILTATOB O0yUYEHUSI.

PesyabraT 00ydyeHusi cuuraercss cGopMHPOBAHHBIM (IIOPOroOBbIH YPOBEHB), €CIIU TEOPETUUECKOE
coJlep’KaHue Kypca OCBOEHO IMOJHOCTBIO; MPH YCTHBIX COOECEOBAHUSIX CTYIEHT MOCIEI0BATENFHO, YETKO U
JIOTHYECKH CTPOWHO M3J1araeT y4eOHbBIH MaTepHall; CIpaBiseTcs ¢ 3a/ladaMy, BOIPOCAMHU U IPYTUMHU BUIAAMU
3a/laHui, TpeOYIOIUX NMPUMEHEHHS 3HAHUI; BCE MPEeIyCMOTPEHHbIE paboydeil yueOHOM mporpaMMoil 3aaHus
BBIMIOJIHEHBl B COOTBETCTBHUM C YCTAHOBJICHHBIMH TpEeOOBaHUSIMH, CTYAEHT CIIOCOOEH aHaJIUu3upOBaATh
MOJIyYeHHbIE pEe3YyJIbTaThl; MIPOSBISIET CAMOCTOSATEIBHOCTh IPU BBINOJHEHUU 3aJaHUM, KayecTBO MX
BBITIOJTHCHMSI OIEHEHO 4YHcIoM OamioB ot 61 mo 85,9, 9To COOTBETCTBYEeT MOPOTOBOMY YPOBHIO
c(hOpMUPOBAHHOCTH PE3yJILTATOB O0yUYEHUSI.

PesyabTaT 00y4yeHusi cuutaercs HecGOPMHPOBAHHBIM, €CJIM CTYJICHT IIPU BBINOJIHEHUU 33JaHUN HeE
JNEMOHCTPUPYET 3HAHUW y4eOHOro Mmarepuana, JIOMyCKaeT OMMOKHA, HEYBEPEeHHO, C OOJbIIUMU
3aTpyJHEHUSIMU BBINIOJIHAET 3aJjaHusl, HE JIEMOHCTPUPYET HEOOXOAMMBIX YMEHHMH, KaueCTBO BBIOJIHEHHBIX
3aJJaHUii HE COOTBETCTBYET YCTaHOBJEHHBIM TPEOOBAHUSAM, KAaue€CTBO WX BBIOJHEHUS OLIEHEHO YHCIIOM
OasnoB HUXkeE 61, YTO COOTBETCTBYET AOMOPOTOBOMY YPOBHIO.

6.2 Mertoauyeckne yKasaHMsl 1JIs1 O0y4AIOIIMXCS IO OCBOCHHMI0 JHCHHUIVIMHBI HAa 3aHATHAX
JIEKIIMOHHOI'0 THIIA

JIeKUMOHHBI  KypC TPEANojaraeT CHUCTEMATU3MPOBAHHOE M3JIOKEHUE OCHOBHBIX  BOIIPOCOB
TEMaTHYECKOTo IJIaHa. B Xoje JIeKIIMOHHBIX 3aHATHI pacKpbIBalOTCS 0a30Bbl€ BOMPOCHI B paMKax Kaxaou
TeMbl TUCHMIUIMHBL. O003HAuarOTCs KIIIOYEBBIE ACMEKThl TE€M, a TaKXke JelaloTcs aKIeHThl Ha Haubolee
CJIOKHBIE M BaXKHBIE MOJIOKEHHS U3y4aeMOro marepuaia. Marepuaisl JEKIHNA SBISIOTCS ONOPHONM OCHOBOU
JUI TIOATOTOBKM OOYYaIOLIMXCS K MPAKTUYECKMM 3aHATHSIM / Ja0OpaTOpHBIM paboTaM M BBINOJHEHUS
3a/laHuil CaMOCTOSITENIbHOM pPalOThI, a TaKKEe K MEPOINPHUATHSIM TEKYLIETO KOHTPOJISI YCHEBAaeMOCTH H
IIPOMEXKYTOUYHOM aTTECTALMH 110 TUCLUIUIMHE.

B xone neKIMOHHBIX 3aHATUH PpPEKOMEHAYeTCS BECTH KOHCIEKTHpPOBaHME Yy4eOHOro Marepuana.
Bo3MOXxHO BeieHME KOHCIIEKTA JIEKIIUI B BUAE UHTEIUIEKT-KapT.

6.3 Meroauueckue ykKa3aHMsi il OOyYAKOIIUXCH 1O OCBOCHUIO IMCHUIUIMHBI HA 3aHATHAX
CEMHMHAPCKOro THIA

[TpakTueckue (CeMUHApCKHE) 3aHATHS MPEACTaBISAIOT COOOM  JeTanu3alvio  JIEKIHOHHOIO
TEOPETUYECKOI0 MaTepHaa, IPOBOJATCS B LIENIAX 3aKPEIUIEHNUS Kypca U OXBAThIBAIOT BCE OCHOBHBIE Pa3JIEIbl.
OcHoBHOM (hopMOI TPOBEACHMSI CEMHUHAPOB U MPAKTUUYECKUX 3aHATUN SBIsSETCS OOCYyKIeHHe Haubosee
pOOJEMHBIX U CIIOKHBIX BOIIPOCOB I10 OT/AEIBHBIM T€MaM, a TaKXKe pelleHue 3aj1a4 U pa3doop NpUMEpoB U
CUTyalluil B ayTUTOPHBIX YCIOBUSIX.

[TpakTuyeckue (ceMUHAPCKUE) 3aHATUS 00yJaromuxcs 00eCeynBaroT:

- MIPOBEPKY U YTOUHEHHE 3HAHUN, TIOJyYEHHBIX Ha JIEKIUX;

- NOJydeHUEe YMEHHH M HaBBIKOB COCTABJIEHHs JOKJIAQJOB M COOOIIEHHUH, 00CYX/IEeHUS BOIPOCOB IO
yueOHOMY MaTepuany AUCUUIIINHBL;

- MOABEACHUE UTOTOB 3aHATUU II0 PEUTUHIOBOM CHCTEME, COIVIACHO TEXHOJIOTMYECKOM Kapre
JUCLUTIIIUHBI.



6.4 MeTtoauyeckue yKa3aHus 10 MOAr0TOBKE K KOHTPOJbHBIM MEPONPUATHIM

Texymuii KOHTPOJIb OCYLIECTBISIETCS B BUAE YCTHBIX, TECTOBBIX ONPOCOB IO TEOPUHU, TECTUPOBAHMSL.
[Ipu noaroroBke K ONpocy CTYAEHTHI JOHKHBI OCBOUTh TEOPETUUECKUM MaTepuall 10 TeMaM, BBIHOCUMBIM Ha
3TOT OIPOC.

[Ipr moAroToBKE K ayJUTOPHOM KOHTPOJBHOH paboTe CTyaeHTaM HEOOXOIUMO MOBTOPHTH MaTepHall
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH 10 OTMEYEHHBIM IIPEI0IaBaTeNsIM TEMaM.

6.5 MeToanueckne yKka3aHus VI CAMOCTOSTeJIbHOI pa0oThl 00y4ar0IIMXCs

CamocrostenbHas pabora - IuUlaHuUpyeMas  ydeOHas, y4eOHO-MCCIIEeOBaTeNbCKas, Hay4dHO-
HCCIIeIoBaTeIbCKas paboTa CTy/IEHTOB, BBIIIOIHSAEMAas BO BHEAYAUTOPHOE (AyAUTOPHOE) BPEMS IO 3aJaHUIO U
IIpYU METOJMYECKOM PYKOBOJCTBE IIPENoaBaTess, HO 0€3 ero HemoCpPEACTBEHHOro0 yyacTus (IIpy 4YaCTUYHOM
HEIOCPEJICTBEHHOM Y4YacTUU IPENoJaBareisi, OCTaBISIOLIEM BEIYILYI0 pOJIb B KOHTpoJje 3a paboToi
CTYAEHTOB U MarucTpaHTOB).

CamocrosTenbHas paboTa CTYJEHTOB B BYy3€ SBJSIETCS BaXXKHBIM BHJOM HX Y4eOHOM M HaydyHOU
nesrenabHocTH. CaMocTosATeNnbHAs padoTa UrPaeT 3HAUUTENIbHYIO POJIb B PEUTHUHIOBOM TEXHOJIOTMH O0yUEHHUS.
B cBsa3u ¢ sTuM, oOydeHHe B By3e BKJIIOYaeT B ceOs JBe, NMPAKTUYECKH OJUHAKOBBIE MO OOBEMY U
B3aMMOBIIMSTHUIO YaCcTH - Ipoliecca 00ydeHus U rnpouecca camooOyuenus. [Tostomy camocrositensHas pabora
JOJDKHA cTaTh 3 ()EeKTUBHOM U 1eNeHanpaBIeHHON pabOTON CTYIEHTOB.

Dopmbl camocmoamenvHou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B ce0sl:

- U3y4YeHHE Y4eOHOM, HaydyHOM M METOJUYECKOW JIUTepaTyphl, MaTepUalOB NEPUOAMYECKUX
U3JJaHUH C MPUBJICUEHHEM OSJIEKTPOHHBIX CpPEACTB O(UUMAIBHONW, CTaTUCTUYECKOH, MEPUOANYECKON Hu
HAY4YHOI HH(pOpMAIHH;

B nporecce u3ydeHus AUCUUIUIUHBI OCHOSHbIMU BUOAMU CAMOCIMOAMENbHOU Pabombl SBIAIOTCS:

- MIOJITOTOBKA K ay/IUTOPHBIM 3aHATHUAM (JEKLUUSIM U MPAKTUYECKUM 3aHATHUSIM )

- caMmocTosiTeNIbHasE paboTa HaJ OTAEIbHBIMU TeMaMH y4eOHOW TUCHMIUIMHBI B COOTBETCTBUU C
y4eOHO-TEMATUYECKUM ILJIAHOM;

- MOJIrOTOBKA JIOKJIA/10B;

- BBITIOJTHEHUE KOHTPOJIBHON pabOThl 00yUYaIOLMMUCS 3204HON  (OpPMBI

- IIOATOTOBKA K 3a4€THOMY MEPOIPUSTHIO.

Iloozomoska 0oknadoé 110 BEIOpaHHOM TeMaTHUKeE MpeAroaaraeT nogo0p Heo6X0AUMOro MaTepuaia U ero
aHaJiu3, ONpE/IeTICHNE €ro akTyaJbHOCTH U JOCTaTOUYHOCTH, (POPMUPOBAHME IJIaHA JTOKJIaa, TAKUM 00pa3oM,
yTOoOBl TeMa ObUla TOJHOCTBIO packpeiTa. M3noxkeHue Marepuana JOJKHO OBITh  CBSI3HBIM,
HOCJIEI0BATENbHBIM, JI0Ka3aTeNbHbIM. Croco0 W3NOXKEeHMs Marepuaia AJs BBICTYIUIEHUS JOJDKEH HOCHUTH
KOHCIICKTUBHBIA WIIM Te3UCHBIN xapakTep. [lomroroBnennas B PowerPoint mnpeseHTanus moinkHA
WITIOCTPUPOBATh JOKJIAA U ObITh YIOOHOH /1151 BOCTIPUSTHSL.

CaMocCTosTeIbHOE BBIOJIHEHUE MecmosblX 3a0anuti TI0 BCEM pazjienaM JUCIHUILUIMHBI c(hOPMUPOBAHbI B
¢donne ouenounsix cpencts (GOC).

JlaHHbBIE TECThI MOT'YT HCIOJIb30BaThCS:

- OakanaBpaMH MpH MOATOTOBKE K 3a4eTy C OILIEHKOH B (popMe CaMONPOBEPKH 3HAHUIA;
- npenojaBaTeNssMu JJis IPOBEPKU 3HaHUHN B KauecTBe (POPMBI IPOMEKYTOUHOTO KOHTPOJIS
Ha MPAaKTUYECKUX 3aHATHAX;

TectoBble 3aaHMs pacCUUTAaHbl Ha CaMOCTOATEIbHYIO paboTy 0e3 HCIOIb30BaHUS BCIOMOIAaTEIbHBIX
MmartepuajoB. To eCTb NPU HX BBHINOJHEHHM HE CIIEAYeT I0JIb30BaThCs YYEOHOH M JPYTMMHU BUIAMU
JUTEPaATYPHI.

JUs BBIIIOJTHEHUS TECTOBOTO 3a/laHus, MPEXkAE BCEro, CIEAYEeT BHUMATEIBHO MPOYNUTATh MOCTABICHHbBIN
Bonpoc. [locre o3HaKOMIIEHHS C BONPOCOM CIEAyeT MPUCTYNaTh K MPOYTEHUIO NMpEAsiaraéMbIX BapHaHTOB
orBera. HeoOxoaumMo mpounTaTh BCe BapuUaHTHI M B KayecTBE OTBETA ClEAyeT BHIOpaTh MHAEKC (Lu(ppoBoOe
0003Ha4YeHNE), COOTBETCTBYIOLIUI MPAaBUILHOMY OTBETY.

Ha BrInosniHEHNE TecTa OTBOAUTCS OrpaHUYEHHOE BpeMs. OHO MOXKET BapbHUPOBATHCS B 3aBUCUMOCTH OT
YPOBHSI TECTUPYEMBIX, CIOKHOCTU M o0bema TecTa. Kak mpaBuiio, BpeMs BBINOJIHEHUSI TECTOBOTO 3a/laHuUs
onpezensercs U3 pacuera 45-60 cexyHa Ha OJIUH BOIPOC.

ConepkaHue TECTOB IO AMCHUUIUIMHE OPUEHTHUPOBAHO Ha TMOATOTOBKY OakajaaBpOB IO OCHOBHBIM
BOIIpOCAaM Kypca. YPOBEHb BBIIIOJIHEHUS TECTA MO3BOJIAET NIPENOABATENSM CYIUTh O XO/€ CAMOCTOATEIbHON
paboThI CTYIEHTOB B MEKCECCUOHHBII MEPUOJ U O CTENIEHH UX MOJTOTOBKH K SK3aMEHY.
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7.D0H OLIEHOYHBIX CPEIACTB sl MPOBEACHUA MPOMEKYTOYHOM aTTecTAalluN 00y4aoIuXcs Mo
AMCUMILINHE MpeAcTaBjeHbl B «PDOoOH/Ie 0LeHOYHBIX CPeICTB MO JUCHUIINHE)

7.1. Ilepeuens Komnemenyuii ¢ yKkazanuem IMano8 ux hopmuposanus ¢ npoyecce 0ce0eHus oopa-
306amenbHOU NPOZPAMMbL

DopMUpyEMBIE KOMIIETEHLIMHU Bun u popma KoHTpOIIS
OIIK-1 - crocoOeH npuMeHsTh (IIpoMeKyTOUHBIN KOHTPOJIb: KOHTPOJIbHBIE
€CTeCTBEHHOHAYYHbIE W  OOIIEMH)KEHEPHBIC [BOIIPOCHI U 33/1a4M K SK3aMEHY
3HAHUS, METO/Ibl MATEMATHUECKOT 0 aHallu3a U Texyummii KOHTPOJIb: TECTUPOBAHUE, 3AIIUTA
MO/IETTUPOBaHUS B npodeCCUOHAPHON |TadOpaTOpPHBIX W TMPaKTHYECKUX  pador,
NesITeIbHOCTH BBHITIOJTHEHUE JIOMAIIIHETO 3aJaHus

7.2 MetoauyecKkue MaTepHaJibl, ONpeAe/siiOlIe Npouelypbl OLEHMBAHWS 3HAHWI, yMeHMI,
HABBIKOB M (MJIM) ONBITA /IeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3TAaNbl (JOPMUPOBAHUSI KOMIIETEHI U

Jiist mpoBepKM X0J]a M KayecTBa YCBOCHHUSI Y4eOHOTO MaTepualia, CTUMYJIMPOBAHUS YU4eOHOH paboThI
o0yyaroIuX M COBEPUICHCTBOBAHUS METOJMKH IPENOJaBaHUs PEKOMEHAYeTCs IpPOBOAUTh TEKYIIHUN
KOHTPOJIb Ha BCEX BUAX YUEOHBIX 3aHATHH ITyTEM BHIOOPOYHOTO MITH (PPOHTAIILHOTO OTPOCa.

Ha npakThueckux 3aHATUSX PEKOMEHAYETCS NPUMEHSTh pa3iuyHble (POPMBI U METOABI KOHTPOJIS:
YCTHBIN o1poc, (GPOHTATIBHBIA KOHTPOJIb KaK TEOPETUUECKUX 3HAHUN ITyTEeM MPOBEJIEHUsI coOOece0BaHNM, TaK
U YMEHUH, 1 HaBBIKOB ITyTe€M HaOJIIOJICHHS 32 BBINOJIHEHUEM 33aJJaHUH CaMOCTOSITENIbHON pabOTHI.

Texymui ¥ OPOMEXYTOYHBIM  KOHTPOJIb IO  HM3Yy4aeéMOM  JHCHMIUIMHE  OCYIIECTBIIAETCS
IpernoJiaBaTes MU COrIacHo KadeapanbHO cucTteMe peHTHHIOBOM OLIEHKH KaueCTBa OCBOSHUS TUCIIMITIIMHBI.

VYernsiii onpoc (YO) no3BoJIsi€T OLEHUTh 3HAHUS U KPYT030p CTYAEHTA, YMEHHUE JIOTMUYECKHU MOCTPOUTh
OTBET, BJIQJICHUE MOHOJIOTMYECKOM peubl0 W MHbIE KOMMYHHUKATHUBHBbIE HaBblkM. YO o0nagaer O0sbLIMMU
BO3MOXXHOCTSIMU BOCHUTATEIBHOTO BO3JCHCTBUS MpenojaBaTess, T.K. NP HENOCPEACTBEHHOM KOHTAKTe
CO3JIAI0TCS YCIOBUS ISl €ro HeopMalbHOrO 00IIeHHs co cTyieHToM. BocniuratensHas ¢pyHkius YO nmeer
PSAI BaKHBIX aclEeKTOB: HPABCTBEHHBIN, NUCUUIUIMHUPYIOIIMN (CHCTEMaTH3alusl MaTepualia Ipu OTBETE),
TUIAKTHYEeCKUH  (JTydliee  3alOMUHAHME  MaTepuana MpUd  UHTEJUIEKTyaJbHOW  KOHLEHTpalun),
SMOIMOHANBHBIA U Ap. OOyuatomas GyHkiuss YO COCTOUT B BBISBIECHUU JETajeil, KOTOPBIE MO KAKHUM-TO
IpUYMHAM OKa3aJIMCh HEJJOCTATOYHO OCMBICICHHBIMU B XOJI€ Y4eOHBIX 3aHATHH M MpPU MOATOTOBKE K 3a4ETYy.
YO o6mamaer Takke MOTHBUpPYIOIMIEH (YHKIMEH: MPaBWIBHO OpPraHW30BaHHOE cOOECeIOBaHUE, MOMKET
CTUMYJIUPOBATh YU€OHYIO I€ATEIbHOCTh CTY/IEHTA, €ro y4acTue B Hay4yHOU paboTe.

KoHnTpoJib 3HaHUIi ocyliecTBJ/IsIeTCH MO0 CJIeAYOIHM HANPABJICHUSIM:

Bxoouoii koumpone 3nanuii cmyoenma

L{esib KOHTPOJIS: BBIABUTH Hanbosiee ciabo MOArOTOBIEHHBIX CTYJICHTOB.

PexoMeHnaImmn: cTy/eHTaM BblAaTh TEMBbI, KOTOPbIE HEOOXO0AUMO UM IpOopadoTaTh AJs AabHEHIIEro
YCIIEIIHOTO U3yUYEHUS TUCHUTIINHBI.

Texywuti KOHMPOIbL 3HAHUL CIYOeHMA

Texymuil KOHTPOJIb 3HAHUH CTYIEHTA OCYLIECTBIISIETCA 10 BOIIPOCAaM, COCTABIIEHHBIM IPENOAABATEIEM
0 MPOLIEANINM TEMaM.

Ilenb KOHTpOJA: IPOBEPKA YCBOEHUS PACCMOTPEHHBIX TeM CTyldeHTOM. IIpu Tekymem koHTpoie
yCIIEBAEMOCTH AaKIIEHT JIeJlaeTcsl Ha YCTAHOBJIEHUHM MOAPOOHOM, peanbHOM KapTUHBI CTYJEHUYECKHX
JOCTH>KEHUH U YCHEITHOCTH YCBOCHUSI UMM Y4eOHOM MporpaMMbl Ha JaHHBIA MOMEHT BPEMEHHU.

[TpomexyTouHasi aTTecTaisl OCYIIECTBIISETCS B KOHIIE CEMECTPa M 3aBepIIaeT U3yuyeHUe TUCIUILUINHA.
[TotoOHBINH KOHTPOJIb TIOMOTAeT OLEHHUTh OoJiee KPYNHbIE COBOKYIHOCTU 3HAHUW M YMEHHH, B HEKOTOPBIX
CIIydasix - laxe (popMHpOBaHUE OIpeIeIeHHBIX MPO(ecCHOHATBHBIX KOMIETEHIIUH.

IIIxana oueHUBAHUSA TECTOB

(3a mpaBUJILHBIN OTBET Jaetcs 1 Oamr)

«Hezayer» - 60% u MeHee «3aueT» - 61-100%

11



7.2.1 MeToguyecKue peKOMeHIaliH 0 MPOBEJAEHNI0 3a4eTa/IK3aMeHa
1. ean npoBeneHus

OCHOBHOI 1IeNBIO MPOBEIACHUS 3a4eTa/>K3aMEHa SIBIISCTCS ONPE/ICICHNUE CTENICHU JOCTHIKECHUS Leien
no y4yeOHON mgucuuiuiuHe wiM ee pasnenaMm. OcCyIIecTBISETCS 3TO MPOBEPKOW U OLIEHKOW YpOBHS
TEOPETUYECKHUX 3HAHWIA, MOJTYICHHBIX CTYJICHTaMHU, YMEHHS TIPUMEHSTh UX K PEIICHHUIO TPAKTHUECKUX 3a]ad,
CTEMEeHH OBJAJICHUS CTYJICHTaMU KOMIIETEHIUI1 B 00beMe TpeOoBaHuil paboueit MporpaMMbl IO TUCHUIUIMHE,
a TaK)Ke UX YMEHUE CAMOCTOSATEIHLHO paboTaTh ¢ yueOHOU TUTEepaTypOH.
2. dopma npoBeIeHust

DopMoil TPOMEKYTOUHOM aTTECTAIIMU 110 JAHHOH JUCHUIUIMHE B COOTBETCTBUH C YUE€OHBIM IpaduKoM
SBIISIETCS 3a4€T/9K3aMEH.
3. Metoa npoBeaenust

3adeT/3K3aMeH MPOBOAMTCS 1O OuieTam J1u0o 6e3 OUIIETOB 1O MEPEYHIO BOITPOCOB.

3ayeT/sK3aMeH JIOIYCKAeTCsl MPOBOIUTH C IMOMOIIBIO TEXHUYECKUX CPEICTB KOHTPOJIS (KOMIIBIOTEPHOE
TECTUPOBAHUE), & TAKKE METOJOM MHAUBUAYAIBHOIO COOECEI0BaHus, B X0 KOTOPOTo IMpernoaaBareb BeAeT
CO CTYJAEHTOM OOCYXXJICHHE OJIHOM MpOoOJIEMBbl WM BONPOCA M3YYEHHOW JNUCIMIUIUHBI (4aCTU TUCHHUTLIUHBI).
[Tpu cobecenoBaHuM TOMYCKAETCs BEAECHUE NUCKYCCHUHU, ApI'YMEHTUPOBAHHOE OTCTAMBAHHE CBOETO PEIICHUS
(Muenwust). [Tpy HEOOXOAUMOCTH MOTYT PaCCMATPUBATHCS JOTIOJHUTEIBHBIE BOIIPOCH U MTPOOJIEMBI, PEIIaThCs
3a/1a4¥ U MIPUMEPHI.
4. Kpurepun 1onycka cTy1eHTOB K 3a4eTy/3K3aMeHy

B cootBercTBUM ¢ TpeOOBaHUAMU PYKOBOJISIIMX JOKYMEHTOB U coriacHo [lonoxkeHuio o Tekyuiem
KOHTPOJIE 3HAHWHA M MPOMEKYTOUYHOW aTTECTAllMU CTYIACHTOB MHCTHUTYTA, K 3a4eTy/9K3aMEHYy JOMYCKaIOTCs
CTYJCHTBI, BBIIIOJIHUBILINE BCE TPEOOBAaHUS yUeOHOU MPOTPaMMBI.
S. Oprann3annoHHbIe MEPONPUATHS
5.1. Haznauenwue npenogaBaTelis, IPUHUMAIOIIETO 3a4eT/3K3aMeH

3ayer/sK3aMeH NMPUHUMACTCS JIMIAMH, KOTOPHIC YUTAIU JICKIMH 10 JAaHHON JucuuIuiiHe. Pemenuem
3aBenyroniero kadeapoil onpenensoTcs MOMOIIHUKYA OCHOBHOMY 3K3aMEHATOpY M3 YMCJa MPEenoiaBaTeiei,
BEIyIIUX B JAHHOW TPyNIe MPaKTHYECKUE 3aHATHUSA, a €CIU JIEKIHH M0 pas3fesiaM y4eOHON TUCIUTIIMHBI
YUTAUCh HECKONBKMMM MpemnojaBaTeNisiMUA, TO OIpeAeNseTcss COCTaB KOMHMCCUM JJisA  IpueMa
3aueTa/’K3aMeHa.
5.2. KonkpeTruzanusi ycnoBuil, mpu KOTOPBIX CTYJAEHTBI OCBOOOXKIAIOTCS OT CIa4yM 3adyeTa/sK3aMeHa
(ocHOBa - pe3yJbTaThl PEUTUHIOBOM OLIEHKU TEKYILEr0 KOHTPOJIS).

[To mpencraBiaeHUIO MpENoaBaTeNs, BEAYIIEro 3aHATHS B yueOHOU Tpymie, 3aBefyromuil kadeapoit
MOJKET OCBOOOJUTH OT CHauM 3ayeTa/3K3aMeHa CTYACHTOB, MOKA3aBIIMX OTJIIMYHBIE U XOPOIIHWE 3HAHUS IO
pe3ynbTaTaM peHTHHTOBOM OLIEHKH TEKYIIEro KOHTPOJIS.

Kon4ecTBO 0JHOBPEMEHHO HAXOASIIMXCH JK3aMEHYIOIIMXCS B ayauTopuu. B aynurtopum, rue
IPUHUMAETCS 3a4eT/IK3aMEH, MOXKET OJHOBPEMEHHO HaXOAMUThCSA CTYACHTOB U3 pacueTa He Oosee MATH Ha
OJIHOrO mpemnojaBaTens. B ciaydyae npoBeneHUs 3aueTa/sK3aMeHa C TIOMOIIbIO TEXHMYECKHX CpEACTB
KOHTPOJISI B ayAUTOPUHM JOIMYCKAeTCsl KOJMYECTBO CTYIEHTOB, PaBHOE KOJMUYECTBY KOMIIBIOTEPOB B
ayJIUTOpUH.

Bpemsi, oTBeieHHOe HA NMOATOTOBKY OTBETa MO OMJIETY, HE JOJKHO MPEBBIIIATh: [ 3a4eTa/3K3aMeHa
B MUCbMEHHON (popme- 20 MUHYT, /Ui KOMIIBIOTEPHOI'O TECTUPOBAHUS - 110 2 MUH Ha Borpoc. [lo ucredenuto
JTAHHOT'O BPEMEHM I1OCIIE MOJIydeHus: OuiieTa (BOIpoca) CTy/IeHT JOKEH ObITh TOTOB K OTBETY.

Oprann3anmusi NpPaKTHYeCKOH 4YacTH 3adera/dk3ameHa. [IpakTudeckas 4dacTh OpraHu3yercs Tak,
4yTOOBI 0OECIIeYnBaIach BO3MOXKHOCTD POBEPUTH YMEHHUE CTYIEHTOB MPUMEHATh TEOPETUUECKIE 3HAHUS IIPU
pELIEHUHN IPAKTUYECKUX 3aaHuil. OHa MPOBOAMTCSA MyTEM ITOCTAHOBKH 3K3aMEHYIOIIMMCS OTAEIbHBIX 3a1ad4,
yIpaXHeHUH, 3alaHui, TpeOYyIIUX MpPaKTHUUECKUX AEeUCTBUN MO penieHuto 3afgaHuil. Kaxaelid cTyneHT
BBIMOJIHSCT 33JaHHE CaMOCTOSATENIbHO IIyTeM IPOM3BOJCTBA pAcueToB, pelIeHHs 3amady, paboThl ¢
JOKyMeHTaMu U fp. [Ipu BbINOJHEHUM 3aJaHUN CTYJEHT OTBEYAeT Ha JOIMOJHUTEIbHBIE BOMPOCHI, KOTOPHIE
MOJKET CTaBUTh dK3aMEHATOP.

JeiicTBUSA NpenogaBaTesisi HA 3aUeTe/IK3aMeHe.

CryneHTy Ha 3K3aMeHe pa3peniaercs: OpaTth oJuH OUIIeT.

Bo Bpems ucnbITaHus MPOMEXYTOYHOM aTTECTAlMU U1 MOATOTOBKM K OTBETY CTYIEHTBI HE MOTYT
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MOJIb30BaThCA PabOYMMHU TIporpaMMaMy y4eOHBIX JUCIUIUINH, a TaKKe HEOOXOIMMBIM HOPMAaTHBHBIMH
JIOKYMEHTaMH.

Hcnonk30BaHre MaTepraioB, HE IPEIyCMOTPEHHBIX YKa3aHHBIM IIEPEYHEM, a TAKXKE IMOMBITKA OOIIEeHUS
C JIPYTUMH CTYACHTAMH WJIM WHBIMH JIMIIAMU, B TOM YHCJIE C TIPUMEHEHHEM 3JIEKTPOHHBIX CPEIICTB CBSI3H,
HECAaHKI[MOHUPOBAHHBIE MPENOAaBaTelIeM MEPEMEICHHE N0 ayJJUTOPUM U T.I. HE pa3peniacTcs U SBISIIOTCA
OCHOBaHHUEM IS YAAICHHS CTYJEHTa U3 ayJAUTOPHHU.

3amavya mpernoaaBareis Ha 3a4eTe/3K3aMEHE 3aKII0YaeTcss B TOM, YTOOBI BHUMATEIIBHO 3aciylIaTh
CTYJICHTA, MIPEJIOCTABUTh €My BO3MOKHOCTB IMOJTHOCTBIO M3JI0KUTh OTBET. 3aCIyIIMBasi OTBET M aHAIU3UPYS
METO/Ibl PEIIECHUN NPAKTUYECKUX 3aJaHuM, MpernojaBareib MOCTOSHHO OLIEHUBAET, HACKOJBKO IIOJIHO,
CHCTEMHO M OCMBICIICHHO OCYIIECTBIIICTCSI OTBET, PEIIAeTCs MPAKTUIECKOE 3ajaHue.

Cuutaercst 0€CTaKTHOCTBIO MPEPHIBATH OTBET CTYJEHTA, PEKICBPEMEHHO JaBaTh OIIEHKY €r0 OTBETaM
U JEUCTBUSIM.

B tex ciydasx, Korja OTBETHl Ha BOIPOCHI WIIM MPAKTUIECKHUE IEHCTBUS OBUTH HEIOCTATOYHO TOJTHBIMU
WIM JIONYIICHBl OIMMOKHW, TpernojaBareib II0CIe OTBETOB CTYICHTOM Ha BCE BOIPOCHI 3a/aeT
JIOTIOJTHUTEIIbHBIE BOIPOCHl C 1€ YTOYHEHMS] YPOBHS OCBOEHUS JucuuiuimHbel. CojeprkaHue
WHAMBUAYAIbHBIX BOIPOCOB HE JIOJDKHO BBIXOAWUTH 3a paMKH pabouell mporpammbl. Ecmu cryneHT
3aTPYyAHSETCS Cpa3y OTBETUTh Ha JIOMOJHUTEIBHBI BOIPOC, OH JIOJDKEH CIHPOCUTH Pa3pelIeHUs
MPEIOCTaBUTh EMY BpeMs Ha MOJArOTOBKY U MOCIE MOJATOTOBKM OTBEYAET HA HETO.

7.2.2 lllkasia u KpuTEpUM OLIEHUBAHMS HA 3a4eTe

Kpurepun Oucrka
«3aYTEHO» «HE 32YTeHO0»
O6beM
TBepaplie 3HaHUS B 00beMe OCHOBHBIX |[HeT TBepIbIxX 3HaHMI B 00beMe
BOIIPOCOB, B OCHOBHOM IIPAaBUJIbHBIE  |OCHOBHBIX BOIIPOCOB, OCBOEHBI HE
pelIeHns IPaKTUYECKUX 3aJJaHu, BCE KOMIIETEHIIUU
OCBOEHBI BCE KOMIIETEHIINH
CucreMHOCTD OTBeTHI Ha BOMPOCHI B IpeesIax Het oTBETOB Ha BOIPOCHI
y4eOHOro MaTepualia, BRBIHECEHHOT0 HalyueOHOro Marepuania,
KOHTPOJIb. BBIHECEHHOI'O HAa KOHTPOJIb.
OCMBICIIEHHOCTh JlomyckaeT He3HaUNTENbHbIE OIIMOKHN |J{omyckaeT 3HaYUTeNbHbIE OIIUOKH
[IPU OTBETaX U MPAKTHYECKUX IIPU OTBETAX U MPAKTUYECKUX
NEWCTBUSX. NEUCTBUAX.
YPOBEHb OCBOCHUS OcBauBaeMble KOMIIETEHIIUU OcBauBaeMble KOMIIETEHIIUHU HE
KOMIIETCHIINI c(hOpMUPOBAHBI (hopMHpOBaHbI

7.3 Onucanue nokasareseil M KpUTepUeB OLICHUBAHUS KOMIIETCHIMI HA Pa3JIMYHBIX 3Tanax

UX (POPMHPOBaHUS, ONIMCAHUE IIKAJI OLlCHUBAHUSA

7.3.1. IIaTu0a/sIbHAS IKAJIA VIS TEKYLIero KOHTPOJIs, AJIsl IPOMEKYTOTHOI0 KOHTPOJIsA B (hopme
JK3aMeHa, 3a4eTa ¢ OLeHKOM.

Kpurepun onleHUBaHMS YCTHOTO 0TBETA HA KOHTPOJIbHbIE BONPOCHI.

«5» (omauuno) - NaH TIOJIHBIA, Pa3BEPHYTHIA OTBET HA ITOCTABIEHHBIN BOIIPOC, IOKAa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HaHUI 00 O0OBEKTe, /10Ka3aTeNbHO pPACKPBITHI OCHOBHBIE IIOJIOXKEHHUS TEMBI; B OTBETE
IPOCIEXKUBAETCSI 4YeTKas CTPYKTypa, JIOTMYEecKass II0CIeA0BaTeIbHOCTh, OTpPaXkarolas CYIHOCTh
pPacKpbIBaEMBIX MOHATUH, TEOPUH, ABICHUNA. 3HaHHE 00 00bEKTE IEMOHCTpUPYETCs Ha (hOHE TOHUMAHHUS €TO
B CHCTEME JIaHHOM HayKM W MEXIUCHMIUIMHAPHBIX cBsizeld. OTBET W3JI0XKEH JIUTEPaTypHBIM S3bIKOM B
TEpMUHAX HayKH, I0Ka3aHa CIIOCOOHOCTb OBICTPO pearupoBaTh Ha YTOUHSIONINE BOIPOCHI;

«4» (xopowo) - NaH TOJHBIN, Pa3BEpHYTHI OTBET HA IOCTABJIECHHBIM BOIPOC, TMOKAa3aHO yMEHHE
BBIIETIUTh CYIIECTBEHHBIE M HECYLIECTBEHHbIE NPHU3HAKU, IPUUMHHO-CIEACTBEHHbIE CBSI3U. OTBET 4YETKO
CTPYKTYPUPOBaH, JOIMUYEH, U3JI0KEH B TepMUHaX Hayku. OHAKO JONMYILIEHb HE3HAYUTEIbHbIE OLIMOKH MU
HE0YEThI, UCIIPABIICHHBIE CTYIEHTOM C ITIOMOLIBIO «HABOJAIINX)» BOIIPOCOB;
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«3» (vOosnemeopumenbHo) - NaH HETIOJHBIA OTBET, JJOTHKA U MOCIEI0BATEILHOCTh U3JIOKEHHUS UMEIOT
CyIIeCTBEHHbIC HapymieHus. JlomymieHsl TpyOble OIMMOKH TpPHU ONPEICICHHH CYIIHOCTH PacKpbIBAEMBIX
MOHSITHIA, TCOPHA, SBJICHHIA, BCICICTBUE HEMIOHUMAHHS CTYICHTOM WX CYIICCTBEHHBIX W HECYIIECTBEHHBIX
NPU3HAKOB M CBs3cil. B 0TBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE PACKPBITh KOHKPETHBIC IPOSBICHUS
00001IeHHBIX 3HaHUI He oKa3aHo. PeueBoe oopmiienne Tpedyer monpaBoK, KOPPEKINH;

«2» (HeyoosnemeopumenvbHo) - CTYACHT AEMOHCTPUPYET HE3HAHHE TEOPETHUYECKUX OCHOB MPEIMETa, HE
yMeeT JenaTh apryMEHTHPOBAaHHBIC BBIBOABI W MPHBOIUTH NPUMEPHI, TOKa3bIBaeT claboe BIaJICHUC
MOHOJIOTUYECKOM pe4yblo, HE BIAJCET TEPMHUHOJOTHEH, TPOSIBISIET OTCYTCTBHE JIOTHYHOCTH U
MIOCJIEIOBATEIILHOCTU U3JIOKEHUS, JIENaeT OMIMOKH, KOTOpPhIE HE MOXKET HCIPAaBHUTh, JAXE MPU KOPPEKIHU
nperno/iaBaTeyieM, 0OTKa3bIBACTCS OTBEYATh HA 3aHSTHH.

Kputepuu omieHKH BbINOJHEHUS MPAKTHYECKUX 3aaHUI:

«5» (oTnM4HO). BBIMOMHEHBI BCe 3a/laHMs MPAKTHYECKUX PabOT, OOydyaromMiicss 4eTKO U 0e3 OImmoOoK
OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (xopomio). BeirmonHeHBl BCE 3aJaHUsl TMPAKTHUYECKUX padoOT, OOy4aroIIMCS OTBETHWJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMCUaHUSIMHU.

«3» (yIOBIETBOPHUTEIBHO). BBIMOMHEHBI BCe 3aJaHMs MPAKTHYECKUX pabOT C 3aMCUaHHSIMH,
00y4aromuncst OTBETHII Ha BCE KOHTPOJIBHBIE BOTIPOCHI C 3aMEYaHUSMH.

«2» (HEYIOBJIIETBOPUTEIIHHO).

Kputepuu onieHKk# BbINOJIHEHHS TECTOBBIX 3aIaHU I

5» (oTnu4HO). JlaHbI BepHBIE OTBETHI HE MEHEe, 4eM Ha 86% TeCTOBBIX 3aJlaHUIl

OOyuaromuiics Ha BBICOKOM YPOBHE

. Croco0eH BOCIPUHUMATh MEKKYJIbTYPHOE pa3HOO0Opa3ne 00IecTBa B COLUAIBHO
HUCTOPUYECKOM, STHIECKOM U (PHIOCO(CKOM KOHTEKCTaX.

«4» (xopo1o). [laHbl BepHbIE OTBETHI HE MeHee, 4eM Ha 71% TecTOBBIX 3aJaHUM.

«3» (y10BIETBOPUTENBHO). J[aHbI BEpHBbIE OTBETHI HE MEHEE, 4eM Ha 51% TecTOBbIX 3a/laHU.

«2» (HeylOBIIETBOPUTEILHO). JlaHbl BEpHBIE OTBETHI MEeHEe, yeM Ha 51% TecTOBBIX 3a4aHuM.

Kpurepun onieHKkH nNoaAroToBKM A0KJIa/10B, COOOLIEHMIA:

«5» (otnmuHo). OOydvaromuics JEeMOHCTPUPYET CHUCTEMHbIE TEOpPETUYECKHE 3HAHMs, BIAJeeT
TEPMHHOJIOTHEN, JeJaeT apryMEHTUPOBAHHbBIE BBIBOJBI M O0OOIIEHHS, NMPUBOAUT NMPUMEOPHI, MOKA3bIBAET
CBOOOJIHOE BJaJIeHUE MOHOJOIMUYECKOW peuYbl0 M CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOLIME
BOITPOCHI.

«4» (xopomo). OOyyaromuicss JAEMOHCTPUPYET CHUCTEMHblE TEOpPETHUYECKHE 3HaHWs, BIAJeeT
TEPMHHOJIOTHEH, J1elaeT apryMEHTHpPOBaHHbIE BBIBOJBI M OOOOIIEHUS, MPUBOAUT MPUMEPHI, MOKA3bIBAET
CBOOOJIHOE BIIaJICHHME MOHOJIOTMYECKOH peublo, HO MPU 3TOM JENIaeT HECYIIECTBEHHbIE OMIMOKU, KOTOpHIE
OBICTPO UCHPABISET CAMOCTOATEIBHO WJIM MPU HE3HAUNUTEIBHON KOPPEKLIUHU MPENOIaBaTEIEM.

«3» (ynoBieTBOpUTENbHO»). OOydaroumuiicss NEMOHCTPUPYET HErIyOOKHe TEeOpeTHYeCKUe 3HaHu,
nposiBisieT ¢i1abo chopMUpOBaHHBIE HABBIKM aHAJIN3a SBJIEHUH U MPOIIECCOB, HEAOCTATOYHOE YMEHHUE JeNIaTh
apryMEHTHPOBAaHHBIE BBIBOJBI M MPUBOJUTH NPUMEPHI, MOKa3bIBAET HEJOCTATOYHO CBOOOJHOE BIIAJCHHE
MOHOJIOTHYECKOW PEUYbI0, TEPMHUHOJIOTHEN, JIOTMYHOCTBIO M IIOCJIEN0BATEIBHOCTBIO W3JIOKEHUS, JeIaceT
OLIMOKH, KOTOPbIE MOKET UCIPABUTH TOJIBKO MPU KOPPEKLIUHU MPEMOAABATEIEM.

«2» (HEeyHOBIETBOPUTENBbHOY»). OOyyaronuiicss JEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMeTa, He yMeeT JelaThb apryMEHTHpPOBAHHBIE BBIBOABI M MPUBOAWUTH MPUMEPHI, MOKa3bIBaeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOM peublo, HE BIAJCET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTU U
[I0CJIEIOBATEIbHOCTBIO M3JI0KEHHS, JIEJIaeT OIIMOKH, KOTOpble HE MOXKET HCIPAaBHUTh, JaKe MPU KOPPEKIIHU
npernojaBaTesieM, OTKa3bIBaeTCsl OTBEUaTh Ha 3aHSITHH.

VYcenemHocTs M3ydeHMs] QUCHMILIMHBI TpeAnojaraeT IBe cocraBisitomue. llepsas cocraBisromas -
YCPEIHEHHAsl OLIEHKA, MOJy4YeHHas CTYJEHTOM II0 WTOraM TEKYIIero KOHTpousisl. Bropas cocrammsromas -
OLICHKa 3HAHMH CTYyAEHTAa MO MTOraM IPOMEXYTOYHOIO KOHTPOJsS. YCpPEAHEHHBIM WTOI JBYX dYacTel
OayIbHON OLIEHKH OCBOCHMSI TUCIUIUIMHBI BHICTABIISIETCS B BEJOMOCTh U 3a4E€THYIO KHUKKY 00yJaroIierocs.

TumnoBsle KOHTPOJBHBIE 33/1aHUSI WIN UHBIE MaTepHajbl, HEOOXOIUMBIE ISl OLECHKH 3HAHWW, YMEHU,
HaBBIKOB U (WJIM) ONBITA AEATEIBHOCTH, XapaKTEPU3YIOLIUX dTanbl (GOPMUPOBAHUS KOMIETEHIIUH B ITpoLiecce
0CcBOeHMS 00pa30BaTesIbHOM Mporpammsl npeactasieHsl B @OC 1o qaHHOHM TUCIMITIIMHE.

7.3.2. JIByx0a/uibHAS HIKAJA OLlEeHUBAHMS (3a4TEHO/He 3a4TEHO0) VISl TEKYIIero KOHTPOJIA U
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NMPOMEKYTOUHOT0 KOHTPOJIA B hopme 3aueTa.

Kpurepun oneHnBaHusi BLINOJHEHUS 33JaHUH B TeCTOBOI (popMe Ha 3a4yere (MPOMEKYTOYHBIN
KOHTPOJIb ()OPMUPOBAHUS KOMIIETEeHLMH):

[To uToram BBIMOJIHEHHS TECTOBBIX 33/laHUN OLEHKA MPOU3BOAUTCS MO AByXOauibHOM mikaie. [lpu
MpaBUJILHBIX OTBETAX Ha:

61-100% 3agaHuii - OLEHKA «3AYMEHO,

MeHee 61% 3anaHuii- OLICHKA «He 3aUmeHO».

Kpurepun oueHnBaHusI YCTHOTO 0TBETA HA KOHTPOJIbHbIE BOMPOCHI ONpoca (TeKylHii KOHTPOJIb
(¢opMupoBaHus KOMIIETEHIINN):

«3aumeHoy - JaH TOJIHBIM, pa3BepHYTHII OTBET Ha MOCTaBJICHHBINA BOMPOC; B OTBETE MPOCIECKUBACTCS
YEeTKasi CTPYKTypa, JOTMYECKas IOCIIEI0BATEIbHOCTh, OTPAXKAIOIIAsl CYIIHOCTh PACKPHIBAEMbIX MOHSTHUH,
TeopuH, siBeHu. OTBET YETKO CTPYKTYPUPOBAH, IOTUYEH, U3TI0KEH B TEPMUHAX HAYKH.

«He 3aumeHo» - O0YUaIOIIMICS JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IPEIMETa, HE YMEET
JieNlaTh  apryMEHTUPOBaHHbIE BBIBOJABI M IMPUBOJUTH IMPUMEPHI, IOKa3blBaeT cjaaboe BIlaJeHUE
MOHOJIOTHYECKOM peublo, HE BIAJAECET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH M IOCIE-
JOBATEIIbHOCTA M3JI0OKEHUS, JelaeT OMIMOKH, KOTOpble HE MOXKET HCIPaBUTh, Jaxe MPH KOPPEKIUU
Mperno/iaBaTesieM, OTKa3bIBACTCSI OTBEUATh HA 3aHSITHHU.

Kputepun ouneHMBaHMs JOKJIAJ0B W Ipe3eHTANMH (TeKylIHil KOHTPOJb ¢(GopMHUpPOBaHHS
KOMIIETEHIINH):

«3aumenoy» - pabOTa BBHINIOJHEHA B COOTBETCTBUU C TpeOOBaHHSIMH, BbIOpaHHAas TeMa PaCKpHITa,
MaTepuan aKTyaJeH M JOCTaTOYCH, OOYJaroIIMiics YeTKO M 0e3 OMMOOK OTBETHJI Ha BCE KOHTPOJBHBIC
BOTIPOCHI.

«He 3aumeHO»- OOYYAIOIIUKNCS HE TMOATOTOBUJI pabOTy WM MOATOTOBWI PabOTy, HE OTBEYAOIIYIO
TpeOOBaHUSM, OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMU WJIM HE OTBETUJI Ha KOHKPETHBIE BOTIPOCHI.

Kputepun oueHuBaHusi 3alIUTHI JA0OPATOPHBLIX PadoT (TeKylIHii KOHTPOJb (OPMUPOBAHUS
KOMIIETEHIIHH ):

«3aumeHroy - O0YUAIOIIMICS PEIIMII TTOCTABJICHHBIE 3a7a4l, CB3aHHBIE C 00eCTIeueHeM O€30MacHOCTH
JIOPOXKHOTO JIBUKEHUS HA TPAHCIIOPTE.

«He 3aumeHOo» - OOYyYaAIOIIMICS HE pEelIw TOCTABJICHHBIC 3a7a4M, CBS3aHHBIE C OOECIECUCHHEM
0€30MacHOCTH TIOPOKHOTO JBM)KEHUS HA TPAHCIIOPTE.

TumnoBbie KOHTPOJBHBIE 33/JaHUS WJIM WHBIE MaTepuajbl, HEOOXOIUMBIE JJISI OLICHKW 3HAHWH, YMEHUH,
HABBIKOB U (WJIM) OTBITA ACSITENFHOCTH, XapaKTEPU3YIOIINX Tanbl (JOPMUPOBAHUS KOMIIETEHITUI B Mpoliecce
OCBOEHHS 00pa3zoBaTenbHOM Tporpammel npeacTaBieHbl B @OC 1mo 1aHHOW JUCITUTIIIMHE.

7.4.Tunogvle KOHMPONBbHBIE 3A0AHUA UTU UHBLE MAMEPUATIbL, HEOOX00UMbIE 014 OYeHKU 3HAHUIL,
YMeHUll, HABbIKOE U (UU) ONbIMA OeAMEeNbHOCHU, XAPAKMEPUIYIOUWUX IMANbL
dopmupoeanun Komnemenyuii 8 npoyecce 0C60eHUA 00PA308aAMEILHOI NPOZPAMMbL

3anaHus B TeCTOBOI (popme (TeKyLIHii KOHTPOJIb)
Texymumii KOHTPOJIb 3HAHUH 110 TEMaM Kypca IPOBOIUTCS Takxke B (hopme TecTupoBaHus. Tect
cocrout u3 10 Bonpocos. IIpuBeaeH npuMepHbIi TeCT O TeMe «PacTskeHne IPSMOTo CTEPKHSI.
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Bapuanmei omeemos:
1) paBHOi#t HyITI0; 2) PABHOMEPHO PACIIPEIEIICHHOMN 110 CEUCHUIO;
3) pacTArMBaroLICii; 4) CXKUMAIOIIEH.

banka Harpysxkena

PaBHOMEPHO pacnpeaeJeHHOH HATPY3KO0il HHTEHCUBHOCTH (. Jmopa

I U]

HIH

—

Tz 1

H3ru0AI0IHX MOMEHTOB HMEET BH/...

q

1)

s 2)

JomamHee 3a1aHue (TeKYLMH KOHTPOJIb)

JloMarHee 3a/1aHue 10 AUCHUIUIMHE MPEACTaBISET COOO0M pacueTHYIO pabOTy C IOCTPOSHUEM DIIIOP.
[IpenomaBaTeneM KaxaomMy oOOydarOIIEeMyCsl BBIIACTCS BapHaHT WHIWBHUIYAIBHOTO 3aJaHUS, KOTOPBIHA
COJICP’KUT WCXOJHBIE JaHHBbIC. ANTOPUTM BBHIMOJTHEHHs JOMAITHEH paboThl MPOMUCAH B METOIUYECKUX

YKa3aHUusiIX.

3)

4)
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Ipumep nomaniHero 3axanus TemMe «PacrskeHue NPsIMOro CTEPKHSI».

CranbHoli 6pyc HarpyxeH cunoii F u ynenbabIM BecoM (78 kH/ME).

Tpebyercs:

- TIOCTPOMTH IOPHI HOPMAIILHBIX CHJI U HANPSDKEHUH 10 uinHe Opyca,

- yKa3aTh MOJIO)KEHHE HamboJiee OMACHOTO CEYCHHS W BEIIMYMHY HOPMAIBHOTO HAIMPSIKCHHS B 3TOM
CCUCHUH,

- ONpeAeNuTh IepeMeNIeHne momnepeynoro ceuenus I-1 6pyca.

[TpumemM, uTo MaTepuan Opyca UMeeT MOIYJIb MPOAoJbHON ynpyroctu £ = 27105 MIla. Jlanable K 3TOU
3a/1a4ye MPUBEACHBI B TAOIUIIE, CXEMBI - HA PUCYHKE

Ne crpoa (é;;f: A, cm? F, kH a, M B, M C, M
1 1 10 11 2,1 2,5 1,1
2 2 11 12 2,2 2,6 1,2
8 3 12 13 2.3 2,7 1.3
4 4 13 14 2,4 2,8 1,4
> 5 14 15 2,5 2,9 15
6 6 15 16 2,6 3,0 1,6
7 7 16 17 2,7 3,1 1,7
8 8 17 18 2,8 3,2 1,8
9 9 18 19 2,9 33 1,9
10 10 19 20 3,0 3,4 2.0
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3aganus AJ151 NPAKTUYECKUX U JJa00PaTOPHBIX padoT (TEKyIMid KOHTPOJIb)

1. Omnpenenenue neHTpa THKECTH CI0KHOU Gurypsl. [locTpoeHne 1eHTpanbHbIX oceil. OnpenencHue
OCCBHBIX, I_IeHTpOGC)KHBIX MOMCHTOB MHCPUOHUHN OTHOCUTCIIbHO HCHTPAJIBHBIX ocei. OnpeneHeHHe TIOJIOXKCHUA
[JIaBHBIX IIEHTPAJIbHBIX OCEel ¢ ydeToM yria mnoBopoTa. OrmnpeneneHUE OCEBBIX MOMEHTOB HWHEPLHUU
OTHOCHUTEJIbHO TJIABHBIX LIEHTPAJbHBIX oOceil. OmnpeneneHue paguycoB HHEPLHUH, IMOCTPOCHUE HILUIUIICA
WHEPLIUU.

2. Ompenenenuie onopHoi peakiuu. OnpeaeneHrne BHYTPEHHUX CHUIIOBBIX (PaKTOPOB, BOSHUKAIOIINX
npu nedopmanuu pactskenue. [locrpoenue >mrop.

3. Ompenenenue peakTUBHOrO MomeHTa. OmpeneneHue BHYTPEHHHX CHIOBBIX  (DaKTOpOB,
BO3HMKAIOIIUX Ipu aedopmanuu kpyderue. [locrpoenue smop. OnpeneneHue nuamerpa Bajga U3 YCIOBHS
IPOYHOCTH.

4. Ormpenenenue onopHbIX peakuuil. OnpeeneHre BHyTPEHHUX CHIIOBBIX (DAKTOPOB, BO3HUKAIOIINX
npu aedopmarun u3rud. Iloctpoenue smrop. Y3 ycnoBus npodHocTy 1og00p ABYTaBPOBOM OaKH.

5. Ormpenenenue CTENEHU CTaTUYecKOM  Heompenenumoctd. CocTaBieHHE KaHOHHYECKOTO
ypaBHeHHs. OnpeneneHie BHYTPEHHHX CHJIOBBIX (aKTOPOB, BO3HHKAIOIIUX MpH AedopMaluy HU3THO
(ctaTnuecku Heonpenenumas 6aika). [loctpoenue smrop.

6. OmpeneneHwe TONOXKEHUST HyJaeBoW JnuHHHA. OnpeneneHre MaKCHUMAaIbHBIX —PacyeTHBIX
HaInpsHKEHUH.

7. OmnpeneneHue ycUIUN HaTSKEHUS peMHEeW Ha mkuBax. OIpenereHue U IOCTPOEHHUE SIIop
BHYTPEHHUX H3THOAIOLIMX MOMEHTOB METO/I0M CEYeHHUH OTHOCHUTENIbHO ocell. OmpeneneHue nuamerpa Bajia
(o 3 rumore3e MPOYHOCTH).

8. Onpenenenue rubkoctu crepkHs. OnpeneneHue 10MycKkaeMoil Harpy3Ku.

9. OmpeneneHne AMHAMUYECKOTO HANPsDKEHUS W MEepeMelneHus 0e3 yuera Beca OalKku U ¢ y4eToM
Beca Oasku.

[Tpumep npakTHuecKoil paboOThI

OnpeaenuTs ¥ NOCTPOUTD SMIOPHI: KPYTALIMX MOMEHTOB - MKp, nonepedHbix cuil Q, mogodpath ceue-
HUE JIBYTaBpA.

1. Omnpenenenre ONMOPHBIX peaKUi
F=21 kH
oL F=10 KH
Q=9 xH/m q=9 kH/m
I | 122348888
ZNA L 8
T ;
1S 0,7w ple 2=2M phe- D=l Bu_pig S=0.7M )
17
10
Q" (kn) @ o] |
LB 0

In. "M (xnen) /

q'c[cJ+ F"a+q"b(b+a\]~R"(a+b)Jr F(a+b+c):0
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L2z L2 2 _o
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SFy)=SR

-qmCc+Ra-Fi-qub+Rg-F2=0
2. OnpeneneHre BHYTPEHHUX CUIIOBBIX (DAKTOPOB METOJIOM CEUCHUH

VA Ceuenue |-
g=9 kH/m O<z<c 0
Qi %mzi=

1iititiii

-Q[-q.C:O fQ=-qmz:1=0
1 N

1
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© C 1-11
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m Ceuenue III - 111
0=9 kH/m M® 0< 23 < b
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Ne 16
Wy =109 ca®; h = 160 ma; b = 81 mar; S = 5,0 ey t = 7/8 um

Iy = 873cm 23 Sx = 62,3 em®

M..J- 20,2
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185

~ W 109-10°

IQmax'SXI 24.2 o 3, 2310
max(1) ] g 2 10 66 3 0 = 34MlIla

|urax| ® (T

T2 «

h
Sr=b +t—=0,00005°

X2

T=27Mlla
—@ma*i’—‘Sx|= tZ)I.7M17a

[Tpumep mabopatopHoi paboTHI

HUcnbiTaHue HA PACTAKCHUEC CTAJIBHOI'O 06pa3ua.
IlocTpoenue nuarpaMMbl pactszkeHusi. OnpenesieHne 0CHOBHBIX MEXaHHMYECKHX
XAPAKTCPUCTHUK.
HCJ'IB pa6OTBIZ N3YUCHUC ITOBCACHUA MAaTCpUajla B MPOLECCEC PACTAKCHHUA U OHNPCACIICHUC €TI0
MCXAaHUYCCKHUX XAPAKTCPUCTHUK

Pa3peiB 00pa3zna u ompeneneHre MEXaHMYECKHUX XapaKTePUCTUK IMPOU3BOIUTCS Ha Pa3pbIBHOM
mamae T MC-50.
[Mopsinok npoBeeHus padOThI

Jlnia ucnibiTanust OepyTcst Kpyrible 00pasiibl CTaHAAapPTHBIX pa3MepoB (puc.l) Ilepen ncneitanuem
IIPOM3BOJIUTCS 3aMep IMEpPBOHAYAIBHOIO JAMamMeTpa M JUIMHBI oOpa3a. Ha moBepxHocTH, obOpasua
HAaHOCAT [BE IIONEPEYHbIC PUCKU WM TONYKU, PACCTOSHUE MEXAY KOTOPBIMH WM IIPUHUMAIOT 34
pacyeTHyI0 JJIMHY. DTH PUCKM HAaHOCAT Ha pAcCcTOSIHMM lcM OT rojoBku obOpasua. [locnme storo
o0paserl BCTaBIsAETCS B 3aXBaThl MALIIMH U BKJIIOYAETCS Harpy3Ka.

B mpouecce ucnblTaHus BeaeTcs HaAOMIOJEHHME 3a MOBEJEHHEM oOpasla M0 JAuarpamme,
BbIUEPUMBAEMOM 3aMUCHIBAIOIIUM MpuOopoM MamuHbl. Ock abcuucc Ha AMarpaMMe MOKa3bIBAeT
yIUIMHEHUE 00pa3la, a OCb OPANHAT - Harpy3Ky.

Ha puc.2 npusesneHa auarpamma Ha pacTsDKEeHUs oOpasla MajoyriaepoaucToil cranu. Bravane
HabmrogaeTcst OBICTPBIM POCT HArpy3KH, AUarpamMma KAET IO HaKIOHHON MPSMOM, YTO COOTBETCTBYET
NPSMOJINHEHHOM 3aBUCUMOCTH MEXAY Harpys3koi u jedopmanueit. 3aTeM NpsSMOJIMHEHHBIM y4acTOK B
Touke B mepexoauT B KpUBOJIMHEHHBIH.

ToukaBauarpaMmbl COOTBETCTBYET HauOOJBIIEH HArpys3ke, IMOCIEe KOTOPOW MpSMOIMHEHHas
3aBUCUMOCTbh MEXy Harpy3kou u nedopmanueil yxe He HaOIogaeTcs. DTa Harpy3ka COOTBETCTBYET
Ipeneny NpONOPLUOHAIBHOCTH CTpr Marepuala. BemmuunHa npenena NpoNOpUUOHATIBHOCTH paBHA
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OTHOIICHHIO HATPY3KH Fpr K MJIOIIAa 11 MOMEpEeYHOro ceueHus oopasia:
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Crpr = AN
0
C atoro MmomeHTa Aedopmaiuu pactyt Obictpee. Ha nuarpaMmMe BeIYEpUMBACTCS] KPUBOJIMHEHHBIHA
yaactok BC, KOTOpbIi mepexoauT B NMPHOIM3UTEIBHO NPSIMOJIMHEHHBIN y4acToOK, e JaedopManuu
pacTyT 0e3 yBENMYCHHUS HArpy3Kd - Marepual «TeuéT». [ OpU30HTALHBIN Y4acTOK Ha3bIBAeTCS
IUIOUIAIKOW TeKydecTH, a Harpy3ka Fy coOTBeTCTByeT mpeneny TekydecTd. Benuumna mnpezgena
TEKY4YECTHU ONPEEIAETCS U3 BIPAKEHUS

Yy
Yy
Ecnu siBHAs nmiomaaka TEKY4YCCTHU Ao
mpeacii TCKYy4CCTH. 310 HaIps>KCHUC, COOTBCTCTBYCT, TO OIIPCACIAOT yCJIOBHLIfI, TEXHUYCCKUI
IIE€pBOHAYaIbHAA JAJIMHA 06pa3ua.
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Puc. 2 4 [HJI pamMmmMa PACTHKCHHMSA 00Pasa U3 MajlovriaepoucTon Ccranm

COOTBCTCTBYOIIECC OCTATOYHOMY YIAJIMHCHULIO,I'IC 1o -

3a mIoIaaKoN TeKy4eCTH JuarpaMMma BHOBb HUET BBEpX U B Touke D mocTuraer HanOobInero
3HaueHus. Hanbomnpimas Harpys3ka pa3pymiaroIieil, a yCIOBHOE HAMPSKEHNUE B 3TOT MOMEHT
Ha3bIBAETCs MPEIETIOM MPOYHOCTH

FTM
Ctu max

A-0
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[Tocne nmocTkeHWss HaAWOOJBIICH Harpy3ku B oOpas3lle HauyuMHAeTCs MeCTHas (JIOKajabHas)
nedopmars, o0pasyercsi «Iieiika», T.e. MECTHOE CYXKXCHHE, IO KOTOPOMY M IPOHUCXOJUT pPa3phbiB
oOpasra.

Kpome yka3aHHBIX BETUYHH, XapaKTEPU3YIOMIUX MPOYHOCTHBIE CBOWCTBA MATEPUAIOB TIPH
- 11-1;151 pacTsbKeHUH 00pasiia, MOJIYyYaloT TAaKKEe M XApaKTePUCTHKU IUIACTUYHOCTH Marepuana, K

KOTOPBIM OTHOCSITCSI OTHOCUTEJIHHOE OCTATOYHOE YJ/UIMHEHUE 8M OTHOCHTEIIBHOE MOMNEePEeYyHOE
cykenue V
OTHOCUTEIBHOE OCTATOYHOE YAJUHEHHUE ONpeensieTcs o Gopmyre:
8 = MocttO0
lo
e d/ocr = 1+ - 1o — aBGCOMOTHOE YAJTMHEHUE

-0
10,11 - pacuetHas anMHa oOpasia 10 u nocie aehopMairu
A1 - mnomaab monepeyHoro
OTHOCHUTEIBHOE OCTATOYHOE CYKEHHE PABHO:
rae A0 - HadaJbHAas MIIOIIAh TOMEPEUHOr0o CeUeHUs 00pasiia, Ce4eHust 00pasiia B MECTe pas3phiBa.

Ilpumepnvie 3a0auu

VYTBepxKIeHUE, UTO HAIPSKEHUS U TIEPEMELLCHHS B CEUCHHSIX, YAaJICHHBIX OT MeCTa IPUJIO- BHEHIIHUX
CHJI, HE 3aBUCAT OT CIIOC00A MPUIIOKEHUSI Harpy3KH, Ha3bIBAETCH. ..

Bapuanmur omeemos:

1) TPUHIKIIOM HE3aBUCHMOCTH JICUCTBHS CHIT;

2) TUIOTE30M MIOCKUX CCUEHUIA;

3) NPUHIKMIIOM HAYaJbHBIX Pa3MEpOB;

4) npuniunom CeH-Benana.

2. TlpaBuio, COraacHO KOTOPOMY Ha B3aMMHO MEPIEHANKYISIPHBIX TUTOMIAKAX JJICMEHTa,
BBIJICJIEHHOT'O U3 TeJla, KacaTeJIbHbIE HAIIPSDKEHHs! PaBHbI 110 BETMYKMHE M HApPaBJIEHbI K 0011eMy pedpy
(MM OT HET0), HAa3bIBAIOT.

Bapuanmur omeemos:

1) wmacmrabubIM 3 dexTom;

2) 3aKOHOM MApHOCTH KacaTeJIbHBIX HAMPSKCHH;

3) 3akonom ['yka npu caBwre;

4) ycnoBUEM HEpa3pbIBHOCTHU Je(OPMAITHIA.

3. TlIpaBuio 3HaKOB ISt oTIepeyHoi cuitbl Qy 1 u3rubaromero Momenta Mz H306pakeHo Ha
PHUCYHKE.
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